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Paspen 1
Cucrembl (hMKCUPOBAHHOW CMYTHUKOBOMW CBAI3W, BELlaHUS U Nepefayun AaHHbIX

1.1. Cucrembl € VIC3 Ha re0CTALMOHAPHBIX OPOMTAX ..iierrunieerrueerersuierernssssesnssessnsssenssssssnsessnssssesnsnnressnnnesersnnns

1.1.1. InobasibHbIe cucTeMbl
1.1.1.1. Cucrema komnarmm Intelsat (/lrokcembypr v CLLIA)
1.1.1.2. Cucrema komriaHmm SES (/Trokcembypr)
1.1.1.3. Cucrema komriaHmm Eutelsat Communications (®paHuyns)
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1.1.2.1. ABctpamms-A3us
Trust and Investment, Kutau, n komnarmsa GE Capital, CLLIA)
1.1.2.1.2. Cucrema komnarmm Measat Global (Manavians)
1.1.2.1.3. Cucrema komriaHmm Telkomsat (MHgoHesus)
1.1.2.1.4. Cucrema komniaHmm Indosat Ooredoo (MHgoHe3ms)
1.1.2.1.5. CriytHuk BRISAT (VIHgoHes3us)
1.1.2.1.6. Cucrema komnarm PSN (MHgoHe3us)
1.1.2.1.7. °® MNpoekT cnyTHnka SATRIA KoHcopumyMa Satelit Nusantara Tiga (MHaoHe3ns)

1.1.2.2. ABcTpanusi — HoBas 3€NaHAMS N OKEAHMS «.cuuiieuiiriieitiiitesesisscas st s ssassssassaanssea s et seanssennsesnssnnns

1.1.2.2.1. Cucrema komnarmm Singtel Optus (komnaHus Singapore
Telecommunications, CuHraryp)
1.1.2.2.2. Cucrema komnanHmm Kacific (CuHraryp)

1.1.2.2.3.P MpoekT cuctembl koMnaHnm Foxtel Management (ABCTPAMNN) ..vvveeeeeeeeeiinrereeeeeeeeesnnns
1.1.2.2.4.°P MpoekT cnctembl Jabiru kKoMnaHnm NewSat (ABCTPAMMNA) vvvvrrereeereerissirrrereeersessnnnnnns

1.1.2.3. Asusa
1.1.2.3.1. Cucrema komnarmm China Satellite Communications (Kutav)
1.1.2.3.2. Cucrema komniaHmm Thaicom (TaniaHg)
1.1.2.3.3. Cucrema komnarmi Singapore Telecom n Chunghwa Telecom
(Curranyp n TauBaHb)
1.1.2.3.4. Cucrema komnarmm Asia Broadcast Satellite (Kutav)
1.1.2.3.5. Cucrema Coms (Pecriybsimka Kopesi)
1.1.2.3.6. Cucrema komnarm SupremeSat (LLipy JlaHka)
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1.1.2.4.1. Cucrema opranmnsaym Arabsat
1.1.2.4.2. Cucrema komnanmm Egyptian Satellite (Apabckas Pecriy6rmka Ervner)
1.1.2.4.3. Cucrema komnarnmm Es hailSat (Karap)

1.1.2.4.4.P MpoekT cuctembl NexStar KoMnaHnm Aniara (MHAMR) ...ccooeecevreieeeeeeeeeccireeeeee e e eeeanns
1.1.2.4.5.°P MpoekT cnyTHUKa GISAT-1 (KaiMAHOBbBI OCTPOBA) +rreereeeresruurrrrrreeeesssssssssneeeesssansnns
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1.1.2.5.1. Cucrema komnarHm Embratel Star One (bpazums)

1.1.2.5.2. Cucrema komnanmm Telesat Canada (KaHaaa)

1.1.2.5.3. Cucrema komriaHmm DirecTV (CLUA)

1.1.2.5.4. Cucrema komnanmm EchoStar (CLLA)

1.1.2.5.5. Cucrema komnarmm Horizons Satellite (komriarmum Sky Perfect Jsat n Intelsat)
1.1.2.5.6. Cucrema komriaHmm ViaSat (CLLA)

1.1.2.5.7. Cucrema komnanmm Ciel Satellite Communications (KaHaga)

1.1.2.5.8. Cucrema komnarHmm QuetzSat (Mekcyka)

1.1.2.5.9. Cucrema komnarHmm Ar-Sat (ApreHTvHa)

1.1.2.5.10.C, NpoekT cucTeMbl KOMNAHUM ASranis (CLLA) .......ceeeeeeeeeieiiiurrrereeeeeeessnnnnneeeeeseessanns
1.1.2.5.11.°C MpoekT cuctemMbl KOMMaHNM ANUVU (CLLA) ..oivciiiireeeee e iciinirseees e e s s ssnnnrseeeesessennnns
N O T - oo - PP

1.1.2.6.1. Cucrema komriaHmm Telenor Satellite Broadcasting (Hopservs)
1.1.2.6.2. Cucrema Athena-Fidus (Urasms n @paHuyms)
1.1.2.6.3. Cucrema komrianum Bulgaria Sat (bosrapws)

1.1.2.6.4.P MpoekT cnctembl koMnanum OverHorizon (LLiseuust, CLUA 1 KUMIP) ovvvcvvvreeeeeeeeeiiinnnns
1.1.2.6.5.°P MpoekT cnctemMbl kKoMnaHnn Ovzon (LLUBeumst — CLLA) .....cccvvreeeeeeeeeieiinireeeeeeeeeeeanns
1.1.2.6.6.P MpoekT cncTteMbl KOMNaHUM GapSat (BENMKOBPUTAHUN) .....uevrereeeeeeeieiiunreneeeeseeenannnns

1.1.2.7. EBponia-A3us



1.1.3.

1.1.2.7.1. Cucrema komnarmm Spacecom (Uspan/iv)
1.1.2.7.2. Cucrema komriaHmm Turksat Satellite Communications & Management (Typums)
1.1.2.8. EBpona-Asns-Agpuka
1.1.2.8.1. Cucrema komnanHmm Rascom-Star (J/lnsus, Hurepms v gp.)
1.1.2.8.2. CriytHuk AMC-14 murmncrepctsa 060poHsr CLLIA
1.1.2.9. EBponia-Amepuka-Agpmka
1.1.2.9.1. Cucrema komniaHm Hispasat Group (VicriarHms)
1.1.2.9.1.1. Cucrema komriaHmm Hispasat (Vcrianms)
1.1.2.9.1.2. Cucrema komnanmum Hispamar (VicriaHms - bpasumms)
1.1.2.9.2. Cucrema komriaHmm Xtar (CLLUA - crianms)
1.1.2.10. Agppnka
1.1.2.10.1. Cucrema komriannmm New Dawn Satellite
1.1.2.1 1.0 AMEPMK-ABCTPAMNS 1evreeeeesissurrrereeesesssasasreseeeseessemmssssseseessssemaasssssesseessssmmsssssesssessesinssssssseeesssssnnsnns 14
1.1.2.11.1.°® NpoekT cuctembl koMnaHum Northpoint Technology (CLLA) ....cceeeeeeiiccciierieeeeeeeessnrreeeeee e e e -
HaLI/IOHA IBHBIE CUCTEMDI. . eueutsneusenranensenssnrasensensasessessassssessensasessensasessessasesssssensssessensasessensesessessensssearensanenrenranes 15
1.1.3.1. ABcTpams
1.1.3.1.1. Cucrema MUHNCTEDCTBA OOOPOHBI
1.1.3.1.2. Cucrema komnaHm NBN
1.1.3.2. AzepbavigxaH
1.1.3.2.1. Cucrema Azersat
1.1.3.3. Amxup
1.1.3.3.1. Cucrema Alcomsat
B R JE R VT o3 - T SRRt -
1.1.3.4.1.5P TIPOEKT CUCTEMBI ANGOSAE ..vvvrrrrerreeriiiinrsreeereesiesisrsrreereessessssssseeeeesssemassssssereeseesnnssrssseeeeenns -
1.1.3.5. baHrriagey
1.1.3.5.1. CnytHuk BANGABANDHU-1
1.1.3.6. benopyccus
1.1.3.6.1. Cuctema Belintersat
1.1.3.7. bormsus
1.1.3.7.1. Cucrema TKSat
1.1.3.8. Bpazums
1.1.3.8.1. Cucrema Siscomis
1.1.3.8.2. Cucrema komnanmm Visiona Tecnologia Espacial
1.1.3.9. BesrmkobpuraHus
1.1.3.9.1. Cucrema Skynet
1.1.3.9.2. Cucrema Hylas
1.1.3.10.50 BEHECYIIA uvvveeeiureresssurrresssssnesssssssesssasssesssassssssssssssesssssseessasseeessassseeesaasseeesassee e e s sseeeennnnreeenansnnees 16
1.1.3.10.1.°C [IPOEKT CUCTEMBI SIMON BOIVA......ccciuvrrrerereeiiisinrrrreeresssessursrerersesssssssrsreeeeesssessssssssereesses -
1.1.3.11. BeerHam
1.1.3.11.1. Cucrema Vinasat
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1.1.3.12.1. Cuctema muHncTepcTBa 060poHbsl Pl
1.1.3.12.2.%% MpoekT cnyTHMKa HEINRICH HERTZ (H2SAT) .eviiiiieeeiiiiieeeesiieee s ssitee e s ssrneesssnnsee s s snreeessnnneas -
1.1.3.13. faHus
1.1.3.1.1. Cucrtema MuHNCTEPCTBA OOOPOHbI

1.1.3.14. Apabckas Pecriy6rika Erviner
1.1.3.14.1. Cucrema Tiba
B G T TR oY= 1 SRR -
1.1.3.15.1.°C MpoekT cnyTHMKka DROR-1 NPaBUTENBCTBA MBPANMS ..eeeeeeeeiriereeee e e e eecinieeree e e e s eessnnrsneeeeaeeeeas -
1.1.3.16. IHans
1.1.3.16.1. Cucrema Insat
1.1.3.17. UcnaHns
1.1.3.17.1. Cucrema Spainsat
1.1.3.18. Uramnms
1.1.3.18.1. Cucrema Sicral
1.1.3.19. KazaxcraH
1.1.3.18.1. Cucrema KazSat
1.1.3.20.5 KGMOOMKA 1.uuvvrvrreereesessiusnrenereseseiassssssseresssssaamssssesseessssinmsssssesessssimmasssssssesssssinmssssesseessesinmssssssseessens 18
1.1.3.20.1.%P MpoeKT CNYTHUKA TECHO1 ..uveiiiiiiiiciiiiieeee e e e e e ssitrne e e e e s e e ssnanse e e e e e e s e snannae e e e e e s e e sannnnnnneeeeaneas -
1.1.3.21. KaHaga



1.1.3.21.1. Gucrema MUHUCTEDPCTBA OOOPOHBI
1.1.3.22. Kutavi
1.1.3.22.1. Cucrema Zhongxing-20X
1.1.3.22.2. Cucrema 3KCrnepuMeHTasIbHbIX CryTHUKOB CBS3n cepm SHIJIAN
R T02 e (o) o YRS 18
1.1.3.23.1.%C [IPOEKT CUCTEMBI CONGOSAL .vrrrerreeeeiesuurrarereraeesasasrssneeeeeseesssssssseeesessessassssssnesesseesanssssneeseseees -
1.1.3.24. Pecriybnnka Kopes
1.1.3.24. 1. Cucrema komriaHm KT
1.1.3.24.2. Cuctema ANASIS-2 MuUHNCTEPCTBA 0O0POHbI
1.1.3.25. Jlaoc
1.1.3.25.1. Cucrema Laosat
1.1.3.26. Jlrokcembypr
1.1.3.26.1. Gucrema MUHUCTEPCTBA OOOPOHBI
1.1.3.26.2. Cucrema Govsat
1.1.3.27. Mekcuka
1.1.3.27.1. Cucrema Mexsat
1.1.3.28. Hurepus
1.1.3.28.1. Cucrema Nigcomsat-1
1.1.3.29. Hugepnargs!
1.1.3.29.1. Cucrema MUHUCTEPCTBA OOOPOHBI
1.1.3.30. Hosas 3enarans
1.1.3.30.1. Cucrema MUHNCTEDPCTBA OOOPOHbI
1.1.3.31. ObbegurerHble Apabckme mMuparsi
1.1.3.31.1. Cucrema Yahsat
1.1.3.32. [lakucraH
1.1.3.32.1. Cucrema Paksat
1.1.3.33. POCCUIACKAS DEAEPALIMS .eeeeeeeeerereeerereresereeererererereeerereeeeeeeeeeeeeeeeeeeesessssesssssssssssssssssssssssssssssssssssnssssssnnnnnns -
1.1.3.33.1. Cucrema @Yl «Kocmmnveckasi cBsi3b»
1.1.3.33.2. Cucrema «Pagyra»
1.1.3.33.3. Cucrema komnarmm «[ azrnpomM KOCMUYECKUE CUCTEMbI»
1.1.3.33.4. CucremMa BEJOMCTBEHHOM CBA3N

1.1.3.33.5.P T1Ip0eKT CUCTEMBI KPCC BT vevvveiriiiurrererereesiesinrsseeeresssessssssseeeeessesmssssseseeesssesmssssssereessens -
1.1.3.33.6.P MpoekT cncTeMbl «HIMO UM. C.A. JTABOUKMHEY .vveivvureeesssireeessssreeesssasseesssasseessssssesssssssenesnsns 20
1.1.3.33.7.P MpoekT cncTeMbl «HIMO MALUMHOCTPOEHMSI® ..vvereirisreressssreressssreessssseeesssssensssssssessssnssenessnssens -
1.1.3.33.8.P MpoekT cncteMbl «TKHILL UM, M.B. XPYHUUEBE® .1vvevreereiiiirrrreeeressssisirnreseressssssssssnssseeeseens 22
1.1.3.33.9.PTIPOEKT CUCTEMBI €POCKOM .vveveiisureeessssreeesssssenessssensssssssnsesssssesssssssesssssssenssssssenssssssensssnnsees -
1.1.3.33.10.P poeKT CUCTEMBI KOMMAHMMN PTPC ...ciiiiuiieiiiiiieessiteeeessbreeessrrneessssreeessssreeesssareneessnneeesnns 23
1.1.3.33.11.C TIPOEKT CUCTEMBI KDOTOH® 1vvvrrrerrsssiurrrrereresssesssssssseereessesmsssssseeeeesssemmssssssseeesseemmnnsssssreesenn -
1.1.3.33.12.C TTDOEKT CHUCTEMBI AMIQ .vuurrrreeereeesissisnrarereseessesmsssssseereessemmmsssseseeesssemmsssssssereeseemmnssssssreeseens -

1.1.3.34. CLLUA
1.1.3.34.1. Cucrema 3alymijeHHos casamn
1.1.3.34.2. Cucrema 1wmpoKorosiocHoH cBs3un
1.1.3.34.3. Cucrema y3K0ro/10CHOU CBA3M
1.1.3.34.4. CriytHuku cepumn Geolite
1.1.3.34.5. Cucrema Sds

1.1.3.35. Typkmerms
1.1.3.35.1. Cucrema TiirkmenAlem

1.1.3.36. 00 YKP@MHA ¢ evveeeessuteeeessureeeessbeeeessbeeeessaseeeeesasbee e e e aabee e e s s be e e e e s b ee e e e eREe e e e e R R e e e e e aaEeee e e e bee e e e e breeeenanreeeenanrs -
1.1.3.36.1.CT1IPOEKT CUCTEMBI UKISAL ....uvvveeeiieiiiiiiiiireeeieeeeesstnseeeeeesesssnnsseeeeesssessnnnseeeeeesessannsssnnesesnes -
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1.1.3.37.1. Cucrema Syracuse-III
1.1.3.37.2. TIPOEKT CUCTEMBI SYFaCUSE-IV ....uuuiiiiiiiiiiiiii i e s e -
1.1.3.37.3.PTIDOEKT CHUCTEMBI AQOI@ ...uuuvrereereesesssiursneeeeeessesaassssseesessssssassssseresesssesanssssseeesesessansssssnseseesees -
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1.1.3.38.1. Cucrema komniaHum Broadcasting Satellite System

1.1.3.38.2. Cucrema Jsat komnaHmm Sky Perfect JSat

1.1.3.38.3. Cucrema Wind's

1.1.3.38.4. Cucrema komriatHmm DSN

1.1.3.38.5.PT1IPOEKT CMYTHUKA ETS-9 ... uutiiiiiieiiiiiiiiiiieeee e e s e ssaitnneeee e s e s ssnsnae e e e e s s e e snnannsneeeeaeeesannnnnenneeeesess -
1.2. CucteMbl € UC3 Ha BbICOKMX SMTUMTUHECKNX OPOMTAX ...vurnnnnnnnnnnnnnnnnnn s s s s s s s s s s s s s s s s s s s s s s s s ss s s s s s s sssssnsnsssnsnnas 27



1.2.1. Cucrema «Mosirns» (Poccuickas degepaiums)
1.2.2. Cucrema Sds (CLLA)

1.2.3. Cucrema Ips/Aps/Eps (CLLUA)

1.2.4. Cucrema «Apktuka-M» (Poccvickas ®eqepams)

1.2.5.€P MpoekT cncteMbl «IKCNPecc-PB» (POCCUNCKAA DEAEPALIMA) .uvrrerrreereiiiirrrreeereessessssrssneereessemmssrsseeeeesssennn 27
1.2.6.%P MpoekT cuctembl Enhanced Satellite Communication Project — Polar (KaQHAZa) «vve.vvvveeeeiiveeeesnireeeessirenennnans 28
1.2.7.°P MpoekT cuctemsbl Arctic Satellite Broadband Mission (Hopserusi, CLLUA 1 koMnaHust Inmarsat) ......eeeeeeeecnvnneee. -
1.3.€P CucteMbl ¢ MIC3 Ha reocTaLmMOHAPHBIX U BbICOKMX SMUTUMTUHECKNX OPOUTEX .. uurrrreereeessessinreseeeresssemssssssseeressssnnnns 30
1.3.1.5D [T1I06@IIBHDBIE CHUCTEMbI.c...uvveeessiureeesssuseesssaseneessasseeessassesssssssesessassessssansenssssnssessssnssesesanssessssnsenesssnsenssssnnes -
1.3.1.1.P MpoekT cucteMbl KOMNAHUN ALCONEACE (CLUA) ..o cerreeeeeeeeeeecireree e e e e s eesssreereeee e s e e s ssnnrnreeeeeeeeean -
1.3.1.2.%° MpoekT cuctembl koMnaHum Northrop Grumman (CLUA) .....oveeeeeerieee s seiee e ssree e siee e s sseee s s sneeas -
Pasnen 2
CucteMbl NOABMXHO CNYTHMKOBOW CBSI3W, BELLlaHWUA U Nepeaayuy AaHHbIX
2.1. Cuctembl € UC3 Ha HU3KUX U CPEAHEBBICOTHBIX OPOMTAX vrvrrrrrrrurnrnrnrnsnrnnnsnnnnnnnnnnnnnnnsnnnsnnnnnnnsnnnnnnsnnsssnnsnsnsnsnssnsssssssssas -
2.1.1. CUCTEMbI HU3KOCKOPOCTHOM MEPEAAUM JAHHDIX .eeeeerererererreereerereeererererererererererererersesssessessssssesssssssssssssrsnsssssnes -

2.1.1.1. Cucrema Argos DCS (CLUA n @paHuyms)

2.1.1.2. Cucrema Goes DCS (CLLUA)

2.1.1.3. Cucrema Scd DCS (bpasznms)

2.1.1.4. Cucrema Cospas-Sarsat

2.1.1.5. Cucrema Orbcomm (CLLA)

2.1.1.6. Cucrema «loHey» (Poccuvickas ®egepaums)
2.1.1.7. Cucrema «Crpena» (Poccuvickas egepaums)
2.1.1.8. Cucrema exactView komnarHmm exactEarth (KaHaga)
2.1.1.9. Cucrema Lemur (CLLIA)

2.1.1.10. Cucrema komnaHmm Swarm Technologies (CLLIA)
2.1.1.11. Cucrema komnaHm Kepler Communications (KaHaga)
2.1.1.12. Cucrema Astrocast (LLIsesiyapns)

2.1.1.13.%P MpoekT cuctembl Saudicomsat (CayA0BCKAs APABUA) ...ivcvvrrreerreeeseiiisrsreeereeseesssssssseeeesssesmnnnnnn -
2.1.1.14.°P MpoeKT cucTeMbl kKoMNaHuM «aypust Aspocneiic» (Poccuiickas Defepaumns) oeeeevvceeeeesveen. 31
2.1.1.15.%P MpoeKT cUCTEMBI AISSAt (HOPBETUS) w.iiivvereiiiiieeessieeesssreeesssreeessssaeessssreeessnsreesssssreeessnsnes 32
2.1.1.16.P MpoeKT cUCTEMbI AAUSAE (JLAHMS) ..uvrrreerreereiiiirrreeeresssssisnsrereressssssssnssseeseesssesnssssseseesssennns 34
2.1.1.17.C MpoeKT cUCTEMbI SKYWAIKET (KHUTAM) iuvveiiiivrieseiirresssssreessssreesssssseessssssseessssseesssssensssnnnes 35
2.1.1.18.°P MpoekT cucTeMmbl LatinSat komnanwii Latin Trade Satellite u Aprize Satellite (ApreHTuHa-CLLUA) 36
2.1.1.19.%C MpoeKT cUCTEMbBI XINGYUN (KHUTAM) trevrreeiiiiiirrreeeeeeesiiiisreeeresesssassssssseeessssinmsnssseresssssnnssssees 37
2.1.1.20.%C MpoekT cucTeMbl Panda Star (KUTaM) .....occccvreeeeereesiirinresereressinsssnssseeessssinssssssseeesssssnnnssenes 38
2.1.1.21.°P MpoekT cucTeMbl KOMMaHUM Helios Wire (KAHZ2) ..vvvvvrcvrrereisreersisineesssireressssnesssssseessssssneenss -
2.1.1.22.°P MpoekT cucTeMbl koMnaHum Fleet Space Technologies (ABCTPAMUSA) ..vevvvvvreeeerirrereesssreressnnens 39
2.1.1.23.%P MpoekT cnucteMbl koMnaHuy Hiber Global (HUAEPAGHABI) vvvvvvereviecrrrerereeeeeiiirnreeereessesssnnssseees 40
2.1.1.24.°C MpoekT cucteMbl KOMMAHWUM AISTECh (MCMAHMA) .oiviicirieeeeeee e ieiinreeer e e e e e ssnnnreeeees e e ssnnnnnseees 41
2.1.1.25.P [MpoeKT cucTeMbl KOMMAHNM XiaNgYUN (KUTAM) .oocvcvveeririrrrersiiieessssssseesssssesssssssesssssssessssseesss -
2.1.1.26.°C TpoeKT cUCTEMbI KItCOMM (ABCTPAMUA) wrvrvriurrrereisrresssssreessssreresssssensssssssesssssssesssssssenessnnnes 42
2.1.1.27.P MpoekT cucTeMbl LEGO (BEMMKOBPUTAHMNA) oeviuurrreeerreeresiiisrrreeeeesssesssssssseereessesmmssssseesesssennnns 43
2.1.1.28.P MpoeKT cUCTEMbI TIANTUO (KUTAM) ..uvrrreerreersiiiirrrereressssiiissreeeressssssssnssseeeeesssesnsssssseeeeessesnnns 44
2.1.1.29.°P MpoekT cncTeMbl KOMNAHUM BIINK ASEFO (CLLA) oviiivieeeeisiieee e esieee s ssieee e s sire e s siree s s ssree e 45
2.1.1.30.°° MpoekT cncteMbl Ocean-Scan (BEUKOBPUTAHMS) o.vvveeerrurreesssrreeessssreressssrensssssssesssssssesssssssees -
2.1.1.31.°P MpoekT cucteMbl KoMnaHum Aerial & Maritime (LUBELIMA) ...vvvreerreereiiiiirnreeereesessssnsnreeeesssssnsnnnnns -
2.1.1.32.°P MpoekT cnucTeMbl «ABPOPa» (POCCUICKAA DEACPALIMNA) wrrrrerreereiisirrrrrrereeseeisssrsrseereessessssssseees 46
2.1.1.33.°PTIpoeKT cUCTEMBI KOMMAHUM MYFiOta (ABCTPAIMMS) vovuvrrrreiierrresssrreessssreressssrenssssssensssssssnessssssees -
2.1.1.34.°P MpoeKT cncTeMbl KOMNaHUM Lacuna Space (BeTUKOBPUTAHMUSA) ..vvevvvvreeerrirreresssreresssseesssssens 47
2.1.1.35.%C MpoeKT cucTeMbl KOMMAHNM KiNEIS (DPAHLIMA) vevvererievirrrererersesisssrnrereresssesmsssssseereessesinsnssseees 49
2.1.1.36.%P MpoekT cucteMbl koMnaHUM Guodian Gaoke (KUTAM) .....ccveeveirreeessrirreesssssrerssssrenssssssessssssens -
2.1.2. CUCTEMbI FONTOCOBOM CBA3N U NMEPEAAUM [AHHDIX teeeeeteeeereereeeeeeseeeeesesesssssssssssssssssssssssssssssssssssssssssssssssnnnnnnnns 51
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Paspen 1

Cucrembl (hMKCMPOBaAHHOW CNYTHUKOBOW CBAI3W, BELLlaHUA
M nepeaaumn AaHHbIX

1.1.2. PermoHanbHble CUCTEMBI

1.1.2.1 Asctpanusi-Asus

1.1.2.1.7. NMpoekT cnyTHuka SATRIA koHcopuuyma Satelit Nusantara Tiga (MHaOHe3uA) I

B 2018 r. B IHAOHE3MM 6bI/1 06pa30BaH HaLMOHasbHbIV NpoBaiAep CryTHUKOBBIX YCyr — KoHcopuuyM Satelit Nusantara
Tiga (SNT), BO3rnaBnsieMblii CMyTHUKOBLIM OMEPaTOPOM M MpoBalaepoM ycnyr — koMnaHuen Pasifik Satelit Nusantara (PSN).
AkumoHepamu KoHcopuuyMa SNT asnsitotcs komnaHmm PSN m PT Pintar Nusantara Sejahtera (Pintar), a Takoke komnanum PT
Nusantara Satelit Sejahtera (NSS) u PT Dian Semesta Sentosa (DSS, novepHss komnaHus y komnaHum PT Dian Swastatika
Sentosa Tbk).

= Satelit Nusantara Tiga: ntiga.co.id

B mae 2019 r. MMHUCTEPCTBO CBSA3M U MHAOPMALMOHHBIX TexHonoruin MHaoHesum (MCIT unu KOMINFO) Bbi6pano KoH-
copumyM SNT Ans BbINOSHEHUS paboT MO NMPOEKTY CO3AaHWsi CUCTEMbI LLIMPOKOMOIOCHOM CBA3M Ha OCHOBE CryTHMKa SATRIA
(Satellite of the Republic of Indonesia) ¢ o4eHb BbiCOKOW NponyckHol cnocobHocTbio (VHTS — Very High Throughput Satellite)
peTpaHcnsTopoB Ka-ananasoHa YactoT. Obwme pacxoabl Ha paboTbl Mo NpoekTy coctasnsoT 1,45 mnpa. gonn. CLUA.

®urHaHCOBYIO NOAAEPXKY NPOeKTy oka3sbiBaeT H6aHk AIIB (Asian Infrastructure Investment Bank). B ctoumocTb paboT ¢
pacxogamu 357,65 MnH. aonn. CLUA BxoasT: 3asBfieH1e NOACMYTHUKOBOM TOUKM, NMPOU3BOACTBO CMYTHUKA, NPOM3BOACTBO PH,
npuobpeTeHne y4acTKoB 3eMn MO, LLH030Bble CTaHUMMU U HAa3eMHbIE LIeHTPbl YNPaBneHusl, 3anycK CNyTHWUKa, CO3AaHUE LWIo-
30BbIX CTaHLUMI U LEHTPOB YNpaBfieHus!, pacxobl Ha CTpaxoBaHWe NpoeKTa, 3KCnayaTauus v noaaepxaHue GyHKUMOHNPOBa-
HUS1 CNYTHUKA, LUTHO30BbIX CTAHLUMUIA U LIEHTPOB YrpaBieHus.

KoHcopuwmym SNT 3akntoumn B miosne 2019 r. ¢ komnaHvei Thales Alenia Space KOHTPAKT Ha co3aaHue cnyTHuka SATRIA
(pvc. 1.1) ¢ oYeHb BbLICOKOW MPOMYCKHOM crnocobHocTbio (bonee 150 F6UT/C) peTpaHcnATopoB Ka-auanasoHa 4YactoT (105
nyyeit AnarpaMMbl HarnpasfIEHHOCTU) Ha OCHOBE MOJHOCTbIO 3eKkTpudeckoi nnatdopmsl SPACEBUS NEO ¢ pacyeTHbIM CPOKOM
(yHKUMOHMPOBaHMA 15 neT, a Takxke ABYX Ha3eMHbIX LEHTPOB yrnpaBneHus (OCHOBHOIO U pe3epBHOro A1 nepejayv KoMaHa
yrpaBsfieHnsl 1 npuema TenemeTpum).

Puc. 1.1. KoHcTpykTneHas cxema NIC3 SATRIA

K ceHTa6pto 2020 r. cToMMocTb paboT Mo NpoekTy cucTeMbl coctasnsana 550 mnH. gonn. CLUA.

3anyck cnyTHuka SATRIA (146° B.4.) 6b11 3annaHnpoBaH Ha koHel, 2022 r., ogHako u3-3a npobnem ¢ prHaHCMpoBaHUEM
NnpoeKkTa CHavana 6bin oTIoxeH Ha MapT 2023 r., a 3aTeM Ha KoHel 2023 T.

B coctaBe Ha3eMHOro cermMeHTa NiaHMpyeTcst MCMosb30BaTh 11 W30BbLIX CTaHUMIA (Ha KaXzaon cTaHumuv byaeT ycTa-
HOBNEHa aHTeHHas cucTeMa C AnamMeTpoM 3epkana 13 m), aBa 6a30BbIx Wwito3a (cuctema JUPITER komnaHumn Hughes B cocTase



CUCTEMHBIX YacoB, @aHTEHHON CUCTEMbI, MepeaaloLlero U NpueMHoro obopyaosaHus, obopyaoBaHust conpoBoxaeHns UC3,
TENIEMETPUM M NePeAaYn KOMaHA, U LEHTPA YNPaBNeHuUs ), KaXablid M3 KOTOPbIX HAXOAMTCS B COCTABE ABYX HA3EMHbIX LIEHTPOB
ynpaeneHus (0CHOBHOMO U pE3EPBHOI0), U CETEBOW LIEHTP ynpaeneHus NOC.

B aBrycte 2019 r. amepukaHckas komnaHus Kratos Defense and Security Solutions, Inc. nonyuymna KOHTpakT Ha
5,7 MnH. gonn. CLUA komnaHum PSN Ha co3aaHWe HA3eMHOM CUCTEMbl HEMPEPLIBHOIO KOHTPOJIS CUrHA/IOB PETPAHC/ISATOPOB
cnyTHUKa SATRIA B ceTeBOM LieHTpe ynpasneHuss NOC yepes 11 w308 1 B KaxaoM 3 105 nydeil auarpamMmbl HanpasnieH-
HOCTM aHTEHHOW CUCTEMbI CMyTHUKA.

Co3gaHre Ha3eMHOro cerMeHTa HameyeHo Hadvatb B 2022 r.

1.1.2.2. AscTtpanusa — HoBasa 3enaHgua n OkeaHus

1.1.2.2.3. NMpoekT cuctembl komnaHumn Foxtel Management (ABcTpanus) I

KomnaHus Foxtel Management Pty Limited npeanonaraeTt npenaocTaBnsaTb yCyrn HENOCPEACTBEHHOMO TeNeBeLaHus, a
ANS1 pa3MeLleHnst CNyTHWKA MIaHMPYET MCMOMb30BaTh TOUKY 152° B.A., 3asBNeHHyt0 npaButenbcTBoM ABctpanum (AUSDSB,
MC3 HenocpeacTBEHHOrO paamoBeLlaHuns B L-/X-ananasoHax vactot (1,452...1,492/7,025...7,075 Tu)).

MC3 npepnonaranocb 0CHaCTUTb peTpaHcnaTopamu Ku/Ka- (11,7...12,2/17,3...18,1 ITu) Anana3oHOB 4acToT.

Komnanusi Foxtel Management Pty Ltd npuHagnexut komnaHusm News Corporation Ltd (65%) and Telstra Corporation
Ltd. (35%). B 2017 r. koMnNaHuMsi CTana WMPOKO MPUBMEKaTb CMYTHUKOBbIE PeTPaHCiATOpbl koMnaHun NBN, 4To cBuaeTens-
CTBYET O NPUOCTaHOBKe paboT Haa NMPOEKTOM COBCTBEHHOIO CMyTHMKA.

1.1.2.2.4. NMpoekT cuctembl Jabiru komnaHnn NewSat (ABcTtpanus) I

ABcTpanuiickas komnaHus NewSat Ltd. apeHaoBana petpaHcnaTopsl 13 UC3 (puc. [11]), no nporpamme Jabiru Satellite
nnaHMpoBasna 3anyckn NaTu CryTHUKOB, KoTopble obecrneyat obcnyxumBaHve aboHeHTOB B Adpuke, Ha bnvxHeM BocToke, B
A3uu, Asctpanuu, CeBepHoin 1 KOxxHoOM AMepuke, a Takxke B TUXOOKEAHCKOM peruoHe.

KomnaHusi NewSat Ltd. Takke apeHaoBana 6 peTpaHcnsaTopoB Ku-avanasoHa 4acToT cnyTHuka MEASAT-3B (91,5° B.4.)
KoMnaHun MEASAT Satellite Systems, 1 ncnonb3oBana Mx B CBOEW cUCTEMe NoA HavMeHoBaHueM UIC3 JABIRU-2. KoHTpakT
Ha co3gaHue UC3 MEASAT-3B nonyunna B uioHe 2011 r. komnaHus EADS Astrium. CnyTHWK OCHalleH peTpaHcnsTopamu Ku-
AManasoHa YacToT Ans obcnyxuBaHus aboHeHTOB B toxHoM Asun (UHamu), MHaoHe3wnn, Manaiauu, a Tarke B ABCTpanuu,
Tumope, Manya — Hoeolt MBrHee 1 ConoMoHOBbIX ocTpoBax (puc. [12]).

OcHoBHble TexHu4Yeckue xapakrepuctukm UC3 MEASAT-3B

[T aE= 00T ] oL - PN EUROSTAR 3000
CrapToBas Macca, Kr 5800
MOLLHOCTb COMHEYHbIX 6aTapelt B Havasne
pacyeTHOro cpoka (pyHKUMOHMPOBaHus, KBT...... 16
Yucno peTpaHcnsaTopoB Ku-gManasoHa YactoT
(12,25...12,5/13,75...14,25 T'Tw)

CnoNOCaMM MO 36 MITLu.vuviniiiriiininrreneinnnans 48
MakcumanbHas MOLWHOCTb nepeaaTymkos, BT:
B KU-AM@Na30HE YaCTOT . .cvvrrrunrrrerrrrnnnnsssseeennnnnns 150

3anyck MUC3 MEASAT-3B 6bin ocyllectsneH B ceHTsbpe 2014 r. MNMpeagnonaranock, 4to UC3 JABIRU-2 obecneuunt obcny-
XuBaHWe aboHeHTOB koMnaHun NewSat B Ku-ananasoHe YactoT B ABCTpanuu, Tumope u Manya - HoBol MBuHee 1 Ha Cono-
MOHOBBIX ocTpoBax (puc. [13]).

Komnanusi NewSat pacnonarana asymsi Tenenoptamu B Perth (3anagHas Asctpanus) n Adelaide (toxHasi ABcTpanusi)
(puc. [14]), a Takxke WNO30BOM CTaHUMeln Ha Kunpe — Bcero 23 aHTeHHble cucTeMbl. M3 20 onepaTopoB TeNenopToB KOMMaHus
3aHana 17 mecto B 2014 r. MNpeanonaranock, 4to cnyTHUK JABIRU-1 obecneunt obcnyxmBaHue aboHeHTOB B Ka-ananasoHe
yacToT Ha bnvkHem Boctoke, B Adpuke n Asnm, JABIRU-3 — B Ka-gnana3oHe yactoT Ha bavkHeM Boctoke, B A3umn n EBpone,
JABIRU-4 — B Ku- 1 Ka-ananasoHax 4acToT B TYXOOKEeaHCKOM pernoHe, a JABIRU-5 — B Ka-ananasoHe YactoT B CeBepHOii 1
IOxxHoW AMepuke, 1 3anaaHon Adpuke.

Komnanust NewSat Ltd.B aekabpe 2011 r. 3akoumnna KOHTpaKT ¢ koMnaHuen Lockheed Martin Commercial Space Sys-
tems Ha co3panue cnytHuka JABIRU-1 (pwvc. 1.2).

CnyTHMK OCHaLanca peTpaHcnsTopamn Ka-gManasoHa YactoT (nonoca YacTtoT 7,6 I'Tu) ans obcnyxunsaHus aboHeHTOB
Ha BnvxHeM BocToke, B BOCTOUHO U LeHTpanbHoM Adpuke, BOCTOUHOW EBpone (B ToM uncne Ha tore Poccuiickoit depepa-
umun) v 3anaaHoi Asuu. Mpeanonaranock, YTo aHTeHHas cucteMa MC3 B Ka-avanasoHe YacToT 6yaeT popMmnpoBaTh MHOIo-
NYYEBYIO AVArpaMMy HanpaBleHHOCTU (24 nyda), TpU PErnoHanbHbIX Jyda (Horo-3anaaHas Asusi, BavkHuin BocTok 1 BOCToY-
Has Adpuka) v ABa NepeHalenMBaeMbIxX yYa avarpammbl HanpasneHHoctu (puc. [15, ..., 18]).



PetpaHcnsitopbl S- 1 Ku-AManasoHOB YacToT MJlaHMpOBasia apeHaoBaTb KOMMNaHus Measat, KoTopasi Hame4vana ux uc-
Nnosib30BaThb B CBOEN cucTeMe noJ HaMmeHoBaHueM NC3 MEASAT-3C.

Puc. 1.2. KoHcTpykTneHas cxema UC3 JABIRU-1

OCHOBHble TexHUuyeckue xapakrepucrukum UC3 JABIRU-1

MNATDOPMA cevirrrirnienrinirrerrer e rrseaaeans A2100 AXS
CTapTOBAs MACCA, KM uuurvrrsrsrarrirsersrssnsnsnrnnnens 5900
PacyeTHbIl CpoK DYHKLIMOHUPOBaHUS, NET ........ 15

MoLLHOCTb CONHeYHbIX 6aTapel B Hauane
pac4eTHOro cpoka PyHKUMOHNPOBaHUs, KBT.. 15
Yncno peTpaHCnATopoB S-AnanasoHa 4acToT ...... 1
Yucno petpaHcnaTopoB Ku-gnanasoHa 4actoT.... 18
Yuncno petpaHcnsTopos Ka-gnana3oHa yactot ... 50

3anyck UC3 JABIRU-1 (90° B.4.) nnaHupoBancs Ha cepeamHy 2015 r. ¢ nomowbto PH ARIANE-5ECA, oaHako 6bin oTMe-
HeH. CTonMocTb paboT No CO34aHMIO HaMoI0BMHY roToBOro crnyTHuka JABIRU-1 yxe coctaBuna 611 mnaH. gonn. CLUA, a ans
npoaomkeHns paboT no cnyTHWKY Tpebosanock ewe 70 maH. gonn. CLUA.

M3-3a H6aHkpoTcTBa KoMnaHun NewSat B Mae 2015 r. paboTbl N0 KOHTPaKTy Ha co3gaHue cnyTHuka JABIRU-1 6binu
MpeKpaLLeHbl.

B utone 2015 r. 3emns, 3aaHus 1 obopyaoBaHue KoMnaHum NewSat 6b1im nprobpeTeHsl koMnaHuel SpeedCast Australia
Pty Ltd. B caenky He Bowen cnyTHuk JABIRU-1 komnaHum Lockheed Martin, y>xe HanonoBuUHY M3roTOBMIEHHBIN.

[ononHutenbHble WTIOCTPaUUK K pasaeny:

[11] Kocmnueckuit aneMeHT apeHayeMbix koMnaHveii NewSat peTpaHcnsTopos;

[12] Pabouwe 30HbI (ABCTpanus, Tumop u Manya — Hoeas MBuHes)) NC3 JABIRU-2/MEASAT-3B (91,5° B.A.) B Ku-avanasoHe YacToT;
[13] 31M (ab’BT) B pabounx 3oHax MC3 JABIRU-2/MEASAT-3B (91,5° B.A.) B Ku- aManasoHe yactoT

[14] NMnaHnpoBaBLLUMIICS KOCMUYECKMIA CErMeHT cucTeMbl Jabiru komnanun NewSat;

[15] MnaHupoBasLumecs paboune 3oHbl C3 JABIRU-1 B Ka-ananasoHe 4acToT;

[16] MnaHnpoBaBsLumecs paboumne 30HbI (24 nyda) UC3 JABIRU-1 B Ka-AnanasoHe 4acTor;

[17] NnaHnpoBaBLumecs paboymne 30HbI (TPU permoHanbHbIX Slyda) UC3 JABIRU-1 B Ka-ananasoHe YacToT;

[18] MnaHuposaBLumecs paboune 30HbI (ABa NepeHaLienvsaembix nyya) MC3 JABIRU-1 B Ka-AnanasoHe 4acToT.

1.1.2.4. Asusa-Acdpuka

1.1.2.4.4. NpoekTt cucrembl NexStar komnanumm Aniara (Uugusa) I

KomnaHust Aniara SpaceCom LLC (UHausi) B utoHe 2014 r. 3akasana komnaHuu Dauria Aerospace (cHadana Munich,
lepmaHus, ¢ 2017 r. MockBa, Poccnsa) co3gaHme AByx Manbix CyTHUKOB cepun NEXSTAR, ocHallaeMbiX peTpaHCsTopaMu
Ku-amana3soHa 4acToT.

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

Mpeanonaranocb, 4to cnyTHUK cepum NEXSTAR (puc. 1.3) Ha ocHoBe nnatdgopmbl ATOM 6yaer uMeTb Maccy OKOJO
1 T 1 pacyeTHbIli cpok dyHKUMOHMpoBaHMs 10...15 neT. Micnonb3ytoTcs 3feKTpuYeckne asuraTeni.
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MnaHupoBanock, YTo 16 peTpaHcnsTopos Ku-gMana3oHa 4acToT KaXKaoro cnyTHuKa 6yayT ncnonb3osatbes ans obcny-
XuBaHus1 aboHeHTOB B A3um, Ha bnvxHeM BocToke 1 B Adpuke.

3anyck MIC3 NEXSTAR-1 u -2 nnaHupoBanca ¢ nomoubto PH GSLV Ha koHeu 2017 r. B koHue 2016 r. paboTbl NO KOH-
TpakTy 6bin NPUMOCTaHOBIEHDI, a 3anyck MIC3 oTMeHeH.

C 2017 r. komnaHust Aniara SpaceCom LLC (MHausi) 6bina pasgeneHa Ha age: Aniara Spacecom (CLUA) n Aniara
Communications (MHans).

B 2018 r. 6b110 YTOUHEHO, UTO BCe 24 peTpaHcnaTopa Ku-amanasoHa 4acToT Kaxaoro cnyTHuka 6yayT ucnonb3oBatbes
ans obcnyxunsaHus aboHeHToB B MHauu (pwuc. [45]).

3anyckn cnyTHMkoB NEXSTAR-1 1 -2 nnaHupytoTcs ¢ noMoLbto PH GSLV Ha 2025 r.

Puc. 1.3. KoHcTpykTmBHas cxema MIC3 NEXSTAR

1.1.2.4.5. MpoekTt cnyTHuka GISAT-1 (KaiiMaHOBbI OCTPOBA) I

KomnaHusi Global IP (KaliMaHOBbI OCTpOBa), OCHOBaHHasi TPEMs BeTepaHaMu MPOMBILLIEHHOCTU CMYTHUKOBOW CBSI3M,
paHee paboTaBwmmMu B koMnaHmax Hughes Network Systems LLC n STM, pa3paboTtana npoekTt cnyTHuka GISAT-1, npeaHa-
3HaYeHHOro Ans NpefoCcTaBeHns ycnyr ces3u B Ka-ananasoHe yactoT Ang aboHeHToB B 35 adpukaHCKuUX CTpaHax, pacno-
NOXEHHBIX HOXXHEee NycTbiHWM Caxapbl.

KoHTpaKT Ha co3aaHue cnyTHuka GISAT-1 (puc. 1.4) Maccolt okono 6 T Ha ocHoBe nnaTtgopmbl BSS-702MP nonyuuna B
2017 r. komnaHus Boeing Satellite Systems.

Puc. 1.4. KoHcTpykTuBHas cxema UC3 GISAT-1

MonesHas Harpyska cnyTHMKa obecneynT NponyckHyto cnocobHocTb 150 Méut/c.

B Ha3eMHOM cermMeHTe nnaHupyeTcs UCnonb3oBaTh 10 LW030B, pacnonoxeHHbIX B EBpone n Adpuke.

3anyck cnyTHuka GISAT-1 ¢ nomouysto PH FALCON-9 (1,2) HaMevancst Ha koHel 2018 r., notom 6611 nepeHeceH Ha 2019
r.

B pekabpe 2018 r. pykoBoacTBo koMnaHum Boeing Satellite Systems 061810 0 NpekpalleHn paboT No KOHTPaKTy n3-
3a OTCYTCTBUS MaTeXel 3akasumka 1 NoMCKe HOBOrO 3aKa3unka Ha MoYTU 3roTOBNEHHbIN CryTHUK. TpeboBanock 6onee 200
MiH. gonn. CLUA ans 3aBepweHust pabor.

[ononHuTeNbHbIE UANIOCTPALUM K pa3aeny:

[48] MnaHupytowasics SUMM (ab'BT) B paboumnx 3oHax MC3 cepum NEXSTAR (84° B.A.) B Ku-avanasoHe YacToT.



1.1.2.5. AMepuka

1.1.2.5.10. NMpoexTt cucrembl komnaHum Astranis (CLLUA) I

B okTa6pe 2015 r. 6bina obpasoBaHa koMnaHus-ctaptan Astranis Space Technologies (San Francisco, wraTt Kanudop-
Hus, CLLA) B uensix obecneyeHms CyTHUKOBOIO AOCTyNa B CeTb MHTEpHET Ansg aboHeHTOB Ha Ansicke u ANleyTCKMX O-Bax.

= Astranis: www.astranis.com

B aHBape 2018 r. koMnaHusa Astranis BbiBefla Ha OpbUTY TEXHOMOrMYeckuin cnyTHUK DEMOSAT-2 («ky6caT» B (hopM-
(bakTope 3U) Maccoit MeHee 3 Kr Ans oTpaboTKM TEXHONOrnu nporpaMMHo-onpeaensieMoro UHF-paavonpueMHika SDR
(Software-Defined Radio). B pe3ynbtate 6bina npoaeMoHcTpupoBaHa nepegadva sugeo (HD) Ha cnyTHUK, ero obpaboTka B
peanbHOM BpeMeHu Ha 60pTy M peTpaHCNAUMs Nosly4eHHOro BUAEO Ha HAa3eMHYIO CTaHLMIO Ha Anscke.

B siHBape 2019 r. koMnaHusa Astranis 06bsiBUNa 0 COBMECTHOM C KoMnaHuel Pacific Dataport Inc. (Anchorage, Ansicka;
AOYEPHAS KOMMaHWs Y KoMnaHuu Microcom) KOMMep4YecKOM NpoeKTe CO3AaHust Manoro reoctauyoHapHOro CryTHUKa CBSA3W C
BbICOKOM MPOMYCKHOW CMOCOBHOCTLIO AN MPEeAOCTaBNEHUs LLIMPOKOMOMOCHBIX YCNyr cBsian komnaHuu Pacific Dataport Inc. B
uensix 0bcnyxvBaHus nonb3oBatenei cetn MHTepHeT co ckopocTsiMu 25/3 MbuT/c Ha Ansicke u AneyTckmx o-Bax B Ku- 1 Ka-
Amana3soHax 4acTorT.

CryTHUK SIBNSIETCS NPOAOHKEHNEM paboT Mo NpefoCcTaBNeHUIO YCITyr CYTHUKOBOW CBSi3u aboHeHTaM Ha Asicke C uc-
nonb3osaHneM NC3 cepun AURORA.

Macca cnytHuka AURORA-4A (ARCTURUS) (pvc. 1.5) pa3mepamm 1x1x1 M Ha ocHoBe nnatdopmbl MICROGEO co-
CTaBuT 0Koso 350 Kr, pacyeTHbIN CPoK (YHKLIMOHUPOBaHUS — 7 NET.

Puc. 1.5. KoHctpykTusHasi cxema MIC3 AURORA-4A (ARCTURUS)

MponyckHyto cnocobHocTb (7,5 Féut/c) petpaHcnatopos UC3 B Ka-avManasoHe yactoT 6yaeT apeHAoBaTh KOMMaHMS
Pacific Dataport Inc.

3anyck cnytHuka AURORA-4A (ARCTURUS) Hameuancst Ha BTopyto nonoBrHy 2020 r., HO KOHTPAKT Ha 3amnycK CNyTHMKA
¢ nomoLbio PH FALCON-9 66151 3akntodeH Tonbko B aBrycte 2019 .

CnyTHuk AURORA-4A (ARCTURUS) nnaHvpoBanocb BbIBECTM Ha opbuTy cHauana Bo 2 kB. 2021 r., HO 3anyck 6bin 0T0-
XeH Ha 2022 T.

B nepcnektuBe yepe3 Heckonbko net cnyTHMK AURORA-4A (ARCTURUS), kak BpeMeHHoe pelueHue, byaeT 3aMmeHeH
cnyTtHnkoM AURORA-4.

1.1.2.5.11. NpoekTt cucteMmbl komnauum Anuvu (CLLA) I

KomnaHnus Global Eagle Entertainment (Tampa, wrat ®nopuaa, CLLUA) B mae 2021 r. o6aHKpoTUnach.

B mioHe 2021 r. komnaHus Anuvu (6biBwas Global Eagle Entertainment, Tampa, wtat ®nopuga, CLLUA) obbsBuna o
nnaHax co3faHusi COBMECTHO C KoMnaHuel Astranis Space Technologies (San Francisco, wtaT KanudopHus, CLLUA) cucteMbl
Anuvu Constellation cnyTHMKOBOI CBSI3M Ha OCHOBE FreOCTaALUMOHAPHbLIX CMYTHUKOB, OCHALLAEMbIX PETPAHCSLMOHHLIM 060pY-
JIOBAHMEM C BbICOKOW MPOMYCKHOW CMOCOBHOCTBIO.

Cuctema Anuvu Constellation npeiHasHaueHa AN NpefoCTaBNeHUs YCyr CyTHUKOBOM CBA3M B Ku-AuManasoHe 4acToT
NOABWXXHBLIM aBUALMOHHBLIM ¥ MOPCKMM aboHEHTaM.



Macca KaXoro cnyTHuUKka pasmepamm 1x1x1 M Ha ocHoBe nnaTtdopmbl MICROGEO cocTaBuT okono 400 Kr, pacyeTHbIN
CpoK (PYHKUMOHMpPOBaHus — 7...10 ner.

MepBble ABa CMyTHMKA CUCTEMbI MAAHWUPYIOTCS K 3anycky B Hadvane 2023 r. OHu byayT obcnyxmBaTtb aboHeHTOB B Ce-
BEpPHOW AMepuKe U B palioHe Kapubckmx ocTPOBOB. B nepcneKkTuBe KOMMYECTBO CNyTHUKOB B CUCTEME MJIaHMPYETCS AOBECTY
[10 BOCbMM.

1.1.2.6. EBpona

1.1.2.6.4. NMpoekT cucreMmbl komnauumn OverHorizon (LWWBeuuns, CLUA n Kunp) I

B pekabpe 2009 r. komnaHust OverHorizon (LUBeuns) 3aknoumna KOHTPakT C KomnaHusmm Thales Alenia Space
(®paHums, nonesHas Harpyska) u Orbital Sciences (CLUA, nnatdopma STAR-2.3) Ha co3faHue reoCTaumMoHapHOro CNyTHUKA
OVERHORIZON-1 noasu»XHOW CBSI3M.

B 2011 r. CNyTHMK CO CTapTOBOM Maccol 3,2 T U pacyEeTHbIM CPOKOM (DYHKLIMOHMPOBAHMSA 15 NET NOsTy4mns CoKpalleHHoe
HauMeHoBaHne OHO-1 (puc. 1.6).

Puc. 1.6. KoHcTpykTuBHas cxema MC3 OHO-1

Mpeanonaranock, 4to UC3 OHO-1 6yaeT obecneumBaThb LUIMPOKOMNOOCHBIE YCNYTN CBA3M AN abOHEHTOB, OCHALLEHHbIX
ManbIMK U HEAOPOrMMU TEPMUHANaMK, YCTaHaBNMBAEMbIMU Ha TPAHCMOPTHbIX CPeACTBaX (S1erkoBble U rpy30Bble aBTOMO6UNN,
KaTepa U camMoneThl).

PeTpaHcnsTopbl cnyTHUKa paboTaloT B peaKo UCnonb3yeMoM yyactke Ku-amanasoHa 4acToT.

AHTEHHasi cucTeMa CnyTHUKa AomkHa 6bina opMupoBaTth 4 nepeHauenvMBaeMblx nyya (CO cnefamm Ha NOBEPXHOCTH
3emMnu avameTpoM no 1440 kM) Ans NpefocTaB/eHnsl abOHEHTaM KaHasna CBSI3M C MPOMYCKHOM CrocobHocThio 4 MéuT/c, a
Takxke nonyrnobanbHbIN Nyd ANs CBS3M Ha HU3KUX CKOPOCTSIX.

3anyck MC3 OHO-1 Hameyancs ¢ nomolpio PH ARIANE-5ECA Ha Havano 2012 r.

Mo Bcelt BuAnMOCTM, ans storo MC3 nnaHMpoBanocb MCNONb30BaTh MOACMYTHUKOBYHO TOUKY, NpUHaanexallyo Kunpy.
PaboTbl N0 NpoekTy, ckopee Bcero, bbliv npekpalleHsl B asrycte 2012 r.

1.1.2.6.5. NMpoekT cucrembl komnauun Ovzon (LLUseuuns — CLUA) I

B nekabpe 2018 r. wBeacko-aMepukaHckas koMmnaHust Ovzon (ocHoBaHa B 2005 r.) 3ak/toumnna KOHTPaKT C KOMMaHuen
SSL (6biBwas Space Systems/Loral, Tenepb komnaHus Maxar Technologies) Ha co3aaHne Manoro reocTauMoHapHOro CyTHUKa
cBsA3n OVZON-3 (puc. 1.7) C BbICOKOM NPOMYCKHOM cnocobHocTbio (HTP) Ans npefoCTaBieHns LUMPOKOMOOCHBIX YCNYT CBSI3M
ANS NpaBUTENbCTBEHHBIX MOABMXKHBIX abOHEHTOB, MOABMXXHOIrO 060pyA0BaHWUsS HOBOCTHOMO TeneselaHus ¢ BbiCokuM (4K)
pa3peLleHneM B peasibHOM BpeMeHW U 6eCnMOTHBIX NeTaTeslbHbIX annapaTos 3a npeaenamu NpsiMoin BUAMMOCTY.

= Ovzon: Www.ovzon.com




Puc. 1.7. KoHcTpykTusHas cxema MC3 OVZON-3

CrapToBasi Macca CnyTHWKa Ha ocHoBe nnatdopMbl SSL-500 coctaBuT okono 1500 Kr. PacyeTHbI CpoK hyHKLUMOHUPO-
BaHWs CnyTHUKa coctaBnseT 20 net. MIC3 OVZON-3 ocHallaeTcsl aHTeHHoM cucTeMol Ku-mManasoHa 4acToT C MHOroJlyuyeBoi
AMarpamMMoi HanpaB/IEHHOCTU C MNepeHauennBaeMbiMK nydamu. CKOpoCTb nepefayn AaHHbiX coctaBuT 10...60 M6uT/c. Bop-
TOBOW NpOLIECCOp ANst CNYyTHUKA U3roTaB/IMBAET ELLE OANH MOAPSAUMK.

3anyck cnyTHuMka Hamedancs Ha 2021 r. ¢ nomowbto PH FALCON-HEAVY C BbIBOAOM Ha reocCTauMOHapHYlo opouTy.
OpgHako B aerycte 2019 r. 3anyck cnytHMka OVZON-3 6bin nepeopueHtupoBaH Ha PH ARIANE-5ECA+ ¢ BbIBOAOM Ha nepe-
XOZHYIO K reocTaumMoHapHo opbuty Bo BTOpoii nonoBuHe 2021 r., @ 3aTeEM C NOMOLLbIO COBCTBEHHOIO 3NEKTPUYECKOro ABW-
ratensi B Te4eHNe HeCKOJSIbKMX MecsLeB byaeT nepeBoanTbCs Ha pabouyto opbuTy.

1.1.2.6.6. NMpoekT cuctembl koMnaHun GapSat (Benmko6putanus) I

B ceHTa6pe 2018 r. koMnaHus GapSat (BpuTaHckMe BUprHCKME OCTpoBa) 3aK/oUMIa KOHTPAKT C aMEPUKAHCKOW KOM-
naHueit Terran Orbital (cosgaHa koMnaHuein Lockheed Martin B 2013 r.) Ha co3aaHue manoro (0,25...1 T) reocTaumMoHapHOro
MC3 GAPSAT-1 Ha ocHoBe nnatdopmbl LM-50 ¢ BbICOKOM NPOMYyCKHOM CNOCOBHOCTBLIO A5 NpefoCTaBneHUS LLIMPOKOMOMOCHBIX
YCnyr CBa3u.

MNC3 GAPSAT-1 nnaHupyeTtcs ocHacTuTb petpaHcnsTopamm C-, Ku-, Ka- n Q/V-anana3oHoB 4acToT.

3anyck CnyTHWKa C BbIBOAOM Ha reocTauMoHapHyto opbuTy nnaHvposancs B 3 kB. 2020 r., ogHaKo B NnaHax 3anyckos
€ro Her.

1.1.2.11. AMepuka — ABCTpanus

1.1.2.11.1. NMpoekTt cucremol komnaHum Northpoint Technology (CLUA) I

B koHue mapTa 2002 r. pykoBoacTtso koMmnaHum Northpoint Technology (CLLA) obpatunock B (peaepanbHyto KOMUCCUIO
Mo CBSI3W 3a paspelleHUEM WCMOb30BaTb [IBE TOYKM reocTauMoHapHon opbutbl (155° u 157° 3.4.), BblAeNeHHblE ANS
CMYTHUKOBBIX CUCTEM HEMOCPEACTBEHHOrO TENIEBM3MOHHOIO BELLAHUS, ANS UCMOMb30BaHWA B cucteMe Compass 3ToW
KOMNaHuw.

B cucreme npepnonaranocb ucnonb3osatb MC3 SOUTHPOINT-1 m -2, C MNOMOLbBK KOTOPbIX MAaHUPOBANoCh
o06cnyxuBaTb aboHeHToB B CLLA, Mekcuke, ABCTpanuu 1 Ap. Ta cUcTeMa A0MOMHsANa 6bl NpeasaraeMyto Toi e KoMMaHuen
Ha3eMHyI0 ceTb NepeaaTyMKOB.

B ceHTabpe 2002 r. 3akOHOMpPOEKT ceHaTa KoHrpecca CLUA ob6s3an 6e3 KoHKypca Bbigenutb anas cuctembl Compass
HeobXoAMMbIN YacTOTHbIM pecypc. B cnyyae yTBepXAEHUS 3aKOHOMPOEKTa B 3TOM CUCTEME MpeAnosiaranoch OMoBeLaTh
A6OHEHTOB O MPOrHO3MPYEMbIX CTUXMIAHBIX 6EACTBUSIX.



1.1.3. HauMoHanbHbIE CUCTEMBI

1.1.3.4. Avrona

1.1.3.4.1. NpoekT cucremnl Angosat I

MpaBUTENBLCTBAMM AHIO/bI (MUHUCTEPCTBO CBA3M U MH(OPMALMOHHBIX TEXHOMOIMIA, Ministry of Telecommunication and
Information Technology) n P® B 2009 r. 6611 noAnNMCcaH KOHTPaKT Ha co3faHue cucteMbl Angosat.

o Wwww.ggpen.gov.ao, infrasat.net

PaboTbl Mo npoekTy ctonmocTbio 327,6 MiH. gonn. CLUA (B ToM uncne 252 mnH. gonn. CLUA — UC3, 54,3 — HazeMHas
nHpacTpykTypa 1 20,8 — opbutanbHas no3uums) 6b1n HayaTbl koMnaHuel «PKK SHeprus» B koHue 2012 .

MNC3 ANGOSAT-1 ocHalleH peTpaHcnsitopamu C- n Ku-ananasoHoB 4acToT npon3BoacTea komnaHum Airbus Defence &
Space. PeTpaHCATOpbl NpefHasHaYeHbl Ans 06cnyXnBaHus aboHeHTOB B Adpuke 1 EBpone (C-aAnana3oH 4actoT) 1 FOxHoM
Adpuke (Ku-gnanasoH yactor).

MnanuposasLumecs SUNM (ab:BT) B pabounx 3oHax MC3 ANGOSAT-1 npeactaBneHbl Ha puc. [1, 2].

OcHOBHble TexHu4yeckue xapakrtepuctukn UC3 ANGOSAT-1

MNATAOPMA tevviiiiniiiriririrre s s asaae YCN (AMAJT)
CTapTOBAs MACCA, KM uiurvrrsrsrarasarnerssnsnsnsnrnnnens 1647
CyXasi MACCA, Kl uueurrnesnrurenssnensenssnssnenrmareninns 263
MoOLLHOCTb, NoTpebnsieMasi NoNe3HOM

HarPY3KOM, KBT vuvevveeiiiiieeee e e ccciieeee e e e e s 3,753

Yncno petpaHcnsaTopos C-agnanasoHa 4acToT
(3570...4130/5795...6355 MI'y)
€ MoA0CaMM 4acToT 72 MM ..ccvvvvieee e, 16
Yucno petpaHcnaTopos Ku-aManasoHa YacTtot
(10,99...11,16/14,04...14,21 MIru)
€ Noa0caMm 4acToT 72 MIMU..ovvvvveeeeiiiiieceeennnns 6

3anyck cnyTHnka ANGOSAT-1 (12,8° B.A.) Hameyancs ¢ nomowbto PH ZENIT-3SL, ogHako cHavana 6bin nepeopueHTu-
poBaH Ha PH AHIAPA-A5/BJ10K-M-03 Ha 2016 r., a 3ateM Ha PH ZENIT-3SLB/®PEIAT-Cb Ha Hosi6pb 2016 r., uonb, CeH-
Ts6pb, OKTSA6pb M HOsIBpL 2017 r. n 6bin ocywecTeneH 26 aekabps. IC3 ANGOSAT-1 BbiBegeH Ha pabouyto opbuty, HO
HaxoAWNCs B HEYMNpPaBnsieMoM Apeiide B 3anaZHOM HarnpaBfeHUn co CKopocTbio 3,2° B cyTku. B anpene 2018 r. 6bina nonbiTka
BEPHYTb ero B paboTocrnocobHoe COCTOsHNE, He yBeHYaBLascs ycrnexoM. CnyTHUK nNpu3HaH HepaboTocnocobHbiM. CTpaxoBka
3a CryTHUK coctaBmna 121 mnaH. gonn. CLUA (To ecTb NONOBMHY CTOMMOCTH CMYTHMKA).

[ins ynpaBneHns CnyTHUKOM CO3AaHa koMnaHust AngoSat. Mo KOHTpakTy K ceHTs6pto 2016 . co3aaH LEHTP yrnpaBieHus
(npoekT koMnaHum 2K Engineering), pacnonoxeHHbli1 B Funda (okono Luanda) 1 ocHalLeHHbIV ABYMSI @HTEHHLIMU CUCTEMAMM
C AMameTpamu napabonuueckux 3epkan 7,6 n 4,9 .

B anpene 2018 r. npeacTasutenu npaBuTenbCTB AHronbl U PO nognucany AONOMHUTENBHOE COorfalleHme O CO34aHuu
KoMMnaHuen «PKK 3Heprusi» MoaepHuU3vMpoBaHHOro cryTHUka ANGOSAT-2 ctouMocTbio 0kosio 130 mMiH. gonn. CLUA 3a 18 mec.
Ana UC3 ANGOSAT-2 obopyaosaHue peTpaHcnsTopoB C- u Ku-guana3oHoB 4acToOT nNpou3BoaMT koMnaHus Airbus Defence
and Space. 3anyck cnyTHuka ANGOSAT-2 Hameuancs Ha 2020 r. B cooTBETCTBMM C AONONHUTENbHBIM COrMaleHNeM Ha nepuog
BPEMEHU A0 BBOAA B CTPOM CyTHWUKA KoMnaHwust IMIKC npegocTaBnsieT AHrosie KOMMepYeCKMe YacToTHble pecypchl B C- 1 Ku-
JAnanasoHax 4acToT (C nosocamu no 216 Mru).

OpHako B 2019 r. BbISICHNNOCH, YTO KOMMNaHUS «PKK SHeprusi» He cnocobHa BbIMOMHWUTL YCNOBMS KOHTPakKTa (FOTOBHOCTb
cnyTHuKa coctaenana 50%). B pesynbTate B KOHUe 2019 r. npeacTtaBuTenn nNpaeuTenbCTB AHMoAbl U PO NpuHAIn pewenHve
0 nepepaye KOHTpakTa Ha co3gaHne UC3 komnanmm «MCC M. PelweTHeBa», KOTOpast B3snack 3a U3roTOBNEHME CMYTHUKA 3a
24 Mec (He paHee MapTa 2022 r.) Ha ocHoBe nnaTdopmbl KCMNPECC-1000H ¢ pacyeTHbIM CPOKOM (hyHKLMOHMPOBaHMS 15
net. O6opyaoBaHue petpaHcnsaTopos C- n Ku-ananasoHoB 4acToT npom3soanT koMnaHus Airbus Defence and Space. Odu-
uManbHas nepefada KOHTpakTa HOBOMY Moapsaayunky nposeseHa B despane 2020 r.

3anyck cnyTHMka ANGOSAT-2 (12,8° B.A.) C NOMOLLbIO poccuickol PH Bo3MOXeH He paHee, YeM B MapTe 2022 T.

[lonosiHUTEeNbHbIE WNTIOCTPaALUU K pa3aeny:

[1] NnanuposaBwasics SUUM (ab*BT) B pabounx 3oHax NC3 ANGOSAT-1 (14,5° B.A.) B C-AManasoHe yacToT;
[2] NnanuposaBwasics UMM (ab*BT) B pabounx 3oHax NC3 ANGOSAT-1 (14,5° B.A.) B Ku-avanasoHe yacTor.



1.1.3.10. BeHecyana

1.1.3.10.1. MpoekT cucteMbl Simon Bolivar I

Onepatopom sBnseTcs kocMmyeckoe areHTcTBO ABAE (Agencia Bolivariana para Actividades Espaciales) MuHucTepcTsa
HayKmM 1 TexHonorui BeHecyarnbl. Cuctema cosaaeTcst BeHecyanoii v YpyrsaeM (0T Hero 3asiBieHa NoACiyTHUKOBasi TOYKa) Mo
NpoeKTy CTOUMOCTbIo 241 MnH. gonn. CLUA (gonsa Ypyreas — 10%).

B Hosibpe 2005 r. kocMuuyeckoe areHTcTBO ABAE 3akntoumno KOHTpakT ¢ koMnaHuel CAST (China Academy of Space
Technology) Ha npoekTnpoBaHue, NPom3BoACTBO M UcnbiTaHns MC3 VENESAT-1 ¢ pacyeTHbIM CPOKOM (PYHKUMOHNPOBaHMs 15
net. CToMMocTb paboT Mo CO3A4aHUI0 CMyTHUKA cocTaBunu 240 mMaH. gonn. CLUA, a paboT no co3aaHuio Ha3eMHoW MHbpa-
CTPYKTYpbl — 150 MiH. gonn. CLUA.

MC3 VENESAT-1 npegnonaranocb 0CHacTUTb peTpaHcnsTopamu L- (1525...1559; 1690...1710/1626,5...1660,5 MIu), S-
(2160...2200/1930...1970; 1980...2025 Mrlu), C- (2500...2670; 3400...4200/2670...2690; 5850...6725 MI'y), Ku- (10,95...11,2;
11,45...12,2; 12,5...12,75/13,75...14,5 TTu), Ka- (17,7...21,2/24,75...25,25; 27,5...30 I'Tu) agvana3oHOB 4acToT.

MC3 VENESAT-1 ocHalwweH petpaHcnaTopamu C-, Ku- n Ka-gManasoHoB 4acToT npou3sBoacTBa koMnaHuu Thales Alenia
Space. YacTtoTHble nnaHbl peTpaHcnaTopos MC3 VENESAT-1 npeacrasneHbl Ha puc. [1 1 2].

B C- n Ku-gnanasoHax 4actoT aHTeHHas cuctema hopMupyeT anarpaMmMbl HanpaBeHHOCTH Ha KOxHyo AMepuky (puc.
[3 n 4]), a B Ku- n Ka-gnanasoHax 4acTtoT — Ha BeHecyany (puc. [5 n 6].

OcHoBHble TexHn4Yeckue xapakrepuctukm UC3 VENESAT-1

MINATDOPMA .evviirriiiiirieeiirre e rre e sr e DFH-4
CrapToBas Macca, Kr
MOLLHOCTb COMHEYHbIX 6aTapelt B KOHLE
pacyeTHOro cpoka (hyHKLIMOHMPOBaHMS, KBT ........uvvuvuvnnnns 7,75
Yucno peTpaHCiAToOpoB:
C-amnanasoHa vactor (3828...4123/6052...6348 MI'y)
C M0A0CaMM HACTOT MO 36 ML wuvveeeiiieererrien s s e rrrnnneees 14
Ku-avManasoHa yactoT
((10,7...10,9 1 11,2...11,45) vnn 11,45...11,7/14...14,5 Tu)
C MOSI0CaMM HACTOT MO 54 ML cevvveiiiiiiiiii s 12mnn 6
Ku-avManasoHa yacToT
(11,7..11,9 vnmn 12...12,2/14...14,5 TTw)
C MOSI0CaMM HACTOT MO 54 ML cevvveviiiiiriiiin s 6mm 6
Ka-ananasoHa yactoT
(19,015...19,285/28,815...29,085 I'w)
¢ nonocaMm HacToT MO 120 MITLL vuvceiiiiiiieriiiiineeerennnnnnas 2

3anyck cnyTHuka VENESAT-1 (78° 3.4.) cocTosncsa B okTsa6pe 2008 r. ¢ nomouybio PH LONG MARCH-3B.

B deBpane-mapte 2020 r. BbllWna U3 CTPOSi CUCTEMA ynpaBfeHns obemmmn conHeuHbiMM BaTapesammn UC3 VENESAT-1.
13 mapta 2020 r. 6bina nonbiTka nepesoaa MC3 VENESAT-1 n3 Toukm 78° 3.4. Ha opbuTy 3aXOpOHEHMS, KOTOpasl He YBEHYa-
nacb ycrnexoM, BbicoTa opbuTbl C3 B anoree/nepuree crana npuMepHo Ha 525/50 KM Bbillie reocTaumoHapHon n MC3 VENE-
SAT-1 coBepliaeT apeid B 3anaiHOM HanpaBieHUW.

24 mapta 2020 r. npaBuTeNbCTBEHHbIE abOHEHTHI CNyTHUKA Obinv NepeBeaeHsl B peTpaHcnsaTopbl MIC3 INTELSAT-14.

25 mapTta 2020 r. kocMmyeckoe areHTcTBo ABAE BeHecyanbl 06b5BMI0 0 NoTepe CNyTHUKA.
MNMepcnekTuBHble UC3. KuTtalickoit komnanuer China Great Wall Industry ¢ 2011 r. co3gaetca UC3 VENESAT-2. 3anyck
Hameuvancsa Ha 2015 r., Ho 6bin oTnoxeH Ha 2016 r., a 3aTeM nepeHeceH Ha 2017 r., HO B NnaHax 3amnyckoB ero Her.

B Ha3eMHOM cermMeHTe MMeIOTCA ABa LieHTpa ynpasneHns B Bamari u Luepa (wtatbl Myapmko n bonveap) 1 Tenenopt B
Bamari.

[ononHuTeNnbHbIE UANIOCTPALUM K pa3aeny:

[1] YacToTHbIV NnaH (Ha npueM) petpaHcnstopos MIC3 VENESAT-1;

[2] YacToTHbIi nnaH (Ha nepeaady) petpaHcnsTopos MC3 VENESAT-1;

[3] Paboume 30HbI UC3 VENESAT-1 (78° 3.4.) B C-AManasoHe 4acroT;

[4] Paboume 30HbI (IOxHast Amepuka) NC3 VENESAT-1 (78° 3.4.) B Ku-AnanasoHe YacToT;
[S] Paboume 30HbI (BeHecyana) MC3 VENESAT-1 (78° 3.4.) B Ku-avanasoHe YacTor;

[6] Paboume 30HbI (BeHecyana) MC3 VENESAT-1 (78° 3.4.) B Ka-ananasoHe yacToT.



1.1.3.12. l'epmaHus

1.1.3.12.2. MpoekT cnyTHnka HEINRICH HERTZ (H2SAT) |

C 2009 r. B ®PI BeayTcs paboTbl no npoekty Heinrich Hertz Satellite Mission Ha ocHoBe pe3ynbTaToB paboT no npo-
rpamme COMED NG. Pa6oTbl Mo NPOEKTY Hanpae/eHbl NPOBEPKY M NOATBEPXKAEHUE Pas3INYHBIX HOBbIX TEXHONIOMMI CMYTHU-
KoBOW cBsiau Ka-amanasoHa 4acToT. 3anyck CrnyTHMKa CHavana nnaHupoBsascs Ha 2014 r., 3aTeM 6bln OT/I0XKeH Ha 2016 .

KomnaHusi OHB System (Bremen) npu noaaep>xke repMaHCKOro aspokoCMMUYECKOro LieHTpa ¢ MioHs 2017 . no KOHTpaKTy
Ha 310,5 MSH. eBpo co3AaeT Ha ocHoBe MnatdopMbl SMALLGEO (LUXOR) akcnepuMeHTanbHbin cnyTHUK HEINRICH HERTZ
(H2SAT). ®uHaAHCMpYIOT NPOEKT MUHUCTEPCTBO SKOHOMUKM U TEXHONOMMI C YYaCTUEM MUHUCTEPCTBA O6OPOHBI.

CnyTtHuk HEINRICH HERTZ (H2SAT) maccovi 3450 kr nMeeT pacueTHbIN Cpok (yHKLMOHMPOBaHWst 15 neT. MolHOCTb
CUCTEMbI 3NEKTPONUTaHus cocTaBnsieT 3,6 kBT. C3 ocHalleH anoreiiHbiM XKP/, 1 nnasMeHHbIMU anekTpoasuratensmu Cri-
100 (aBa, CMJA (cTaumoHapHbIN NnasMeHHbI aABuraTtens), SPT-100 (Stationary Plasma Thruster)) u HEMPT-3050 (aBa).

CnyTHuK (puc. 1.8) ocHawaeTcs 20 nNone3HbIMU Harpy3kamu, B TOM YMC/Ie PETPAHCISTOPaMM C MHOTOTy4EBbIMU aHTEH-
HaMu Ku- 1 Ka-amManasoHOB 4acToT M MONE3HONM HarpysKkol ans obecrneyeHuns cBssu ans aboOHEHTOB MUHUCTEPCTBA OBOPOHDI.
Ha cnyTHuke ycTaHoBneH npoueccop Fraunhofer.

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

KOHTpaKT npeaycMaTpuBaeT CO3AaHue, 3anyck U opbutanbHble ucnbitaHust UC3, a Takke ynpasieHue UM Ha opbuTe.
3anyck MC3 HEINRICH HERTZ (H2SAT) ¢ nomoupbto PH ARIANE-5ECA+ nnaHupoBancs Ha 2021 r., HO 6bin OT/IOXEH Ha
2022 .

1.1.3.15. Uspannb

B 2018 r. npaBuTenscTBo M3pannsa noanucano ¢ komraHuein IAI (Israel Aerospace Industries) cornawenue o paboTtax B
paMKax JO/IrOCPOYHOI CTpaTernn B 061aCTh ClyTHUKOBOW CBSI3M.

1.1.3.15.1. NpoexTt cnytHuka DROR-1 npaButenbcTBa U3panns I

B sHBape 2020 r. npaBuTenbCTBO M3panns 3aknumno KOHTpakT ¢ komnaHwel IAl Ha cospaHue cnyTHuka DROR-1
HaLMOHanbHoOM cncteMbl cBasun. CtoumocTb UC3 coctaBut 190...200 MaH. gonn. CLUA.

MNC3 DROR-1 (puc. 1.9) co3paetcs nogpasageneHnem Systems Missiles & Space komnaHum IAI Ha ocHoBe NIaT¢OpPMbl
AMOS-HP 1 uMeeT pacyeTHbI CpoK (PYHKLMOHUPOBaHUSA 15 neT.



Puc. 1.9. KoHctpykTneHas cxema UC3 DROR-1

3anyck UC3 DROR-1 nnaHupyeTcs Ha 2024 r.

1.1.3.20. Kam6opgxa

1.1.3.20.1. NpoekT cnyTHuka TECHO-1 I

KuTaiickasi komnaHus CGWIC u komnaHusi Royal Group of Cambodia B sHBape 2018 r. noanucany paMo4YHOe cornalieHne
0 COBMECTHbIX paboTax no NpoeKTy cnyTHuKa cessu TECHO-1.

KomnaHnuein CAST UC3 TECHO-1 ¢ ucnonb3oBaHuneM nnatdopmbl DFH-4 1 pacueTHbIM CPOKOM (DYHKLMOHMPOBaHUs 15
NeT MNNaHWUpyeTcsl OCHACTWUTb MONE3HOM Harpy3KoM, MO3BOMSIOWEN OCYLIECTBAATL UMPPOBOe BellaHue U MpeaocTaBnsTh
YCyru CBS3u B MHTepecax npasutensctsa Kamboaxu.

3anyck MC3 TECHO-1 nnaHupyeTcs OCyLLeCTBUTb C NOMOLLbto kuTalicko PH LONG MARCH-3B/G2 B 2021 r.

1.1.3.23. KoHro

1.1.3.23.1. MpoekT cucrembl Congosat I

MpaBuTEnbCTBOM [eMokpatuyeckoit Pecrnybnuku KoHro B Hosibpe 2012 r. ¢ koMnaHuel China Great Wall Industry 6bin
noAnmMcaH KOHTPaKT Ha co3aaHwe 1 3anyck cnyTHMka CONGOSAT-1, co3naBaemoro komnaHuel CAST (China Aerospace Science
and Technology) Ha ocHoBe nnatdopMbl DFH-4. PacueTHbIi cpok dyHKUMoHUpoBaHus UC3 cocTaBnseT 15 ner.

YnpaBnsaTb CMYTHUKOM NaHMpYeT koMnaHus Renatelsat (National Network of Satellite Telecommunications).

3anyck cnyTHuka ¢ nomolbto PH LONG MARCH-3B/G2 Hameuancs Ha 2015 r., HO 6bin oTnoxeH. M3-3a oTcyTcTBUMS
(pvHaHcpoBaHKs npoekTa B Mae 2016 r. 3anyck cnyTHMKa 6bin nepeHeceH Ha 2018 r., @ paboTbl 66111 3aMOPOXKEHBI.

1.1.3.33. Poccuiickas denepauus

1.1.3.33.5. NpoekTt cucremol «PCC BCA» I

Poccuiickast CnyTHUMKOBAsi CUCTEMA BbICOKOCKOPOCTHoro foctyna (PCC BCA) npeaHasHaueHa Ansi peleHust npobnemsi
undpoBOro 1 nNpeaocTasneHns B Ka-avanasoHe 4acToT YCIyr LUMPOKOMOOCHOMO A0CTyna K MHTepHeT, unMdpoBoro Tenesu-
AeHns (MHTepakTuBHOE TB, TB BbICOKOI YETKOCTM U [I.), BbICOKOCKOPOCTHOM Nepeaayn AaHHbIX KopriopaTueHbIX ceTeit (VPN),
nepefayv AaHHbIX MH(OPMAHTOB, rO/I0COBOW CBSI3W MO TexHonoruu VOIP, ycnyr TeneMeauuvHbl, NPeAoCTaBleHVsl Marui-
CTpanbHbIX KaHanoB CBA3M.

MpoeKT 6bl1 0A06PEH KOMUCCUEN MO MOAEPHM3ALIMM U TEXHOIOMMYECKOMY Pa3BUTUIO SKOHOMUKM Poccum npu MpesnaeHTe
P® B 2009 r., a ucnonHutenem no npoekty Ha 2010 r. 66110 Ha3HadyeHo PIYM «Kocmuueckas ceasb» (MIKC). B nocneactsmm
€AMHCTBEHHbIM MCTIOSTHUTENEM MEPOMPUATUI MO 3aBepLUEHMIO MpoekTa «ObecreyeHre BbICOKOCKOPOCTHOMO AOCTYMa K



MH(OPMALIMOHHBIM CETSIM Yepe3 CUCTEMbI CNYTHUKOBOW CBS3M», NpefycMaTpMBatoLLEro CO34aHNe CUCTEMbI CMYTHUKOBOTO Bbl-
COKOCKOPOCTHOro AocTyna B HTepHeT, noctaHosnennem N2577 Mpasutenscrsa PO ot 14 uons 2011 r. Ha3HayeHa koMNaHus
— onepatop cBsi3v «PTKOMM.PY», Bxogsillas B rpynny KoMnaHuii «PocTenekom».

2 «PTKkoMM.PY»: www.rtcomm.ru

MoTeHUManbHOE KOIMYECTBO MHAMBUAYaNbHbIX MOMb30oBaTeneit cuctembl B 2021 r. oueHnBanock B 2 MfH. OCHOBHbIMU
MONb30BaTENSMU AOMKHbI BbIIM CTaTb XUTENW YAaneHHbIX U TPYAHOAOCTYMHbIX paloHOB. Hauano npepocTtaBneHus ycnyr
CBA3M NnaHupoBanocb Ha 2013 r. Mpeanonaranockb, YTO CKOPOCTb Mepeaayy AaHHbIX Npu abOHEHTCKOM AOCTyne AOSHKHA
COCTaBUTb A0 15 M6UT/C, CTOMMOCTb aBOHEHTCKMX TEPMUHANOB (C aHTEHHOM cucTeMolt) — He 6onee 8000 pybneii, CTOMMOCTb
nepefiayun AaHHbIX JO/MKHA 6bITb COMOCTaBMMOMN C aHaNOMMUYHON CTOMMOCTbIO ANsi aBOHEHTOB POCCUMCKMX HA3EeMHbIX CeTel
LUMPOKOMOSIOCHOrO AocTyna. ObecneunTtb Takme CTOMMOCTHbIE NoKasaTenu B UTOre He yaanoch.

Ha nepBom 3Tane co3aaHuns cucTeMbl 40 3anycka COBCTBEHHbBIX CMYTHUKOB UCNONb3YKOTCA peTpaHcnaTopbl Ka-anana3oHa
yactoT UC3 cunctembl OryMn «Kocmuueckas cesdb» IKCMPECC-AMS (B Touke 140° B.A4.) 1 SKCMNPECC-AM6 (53° B.A.). Kaxzablii
U3 crnyTHUKOB obecneumsaet (puc. [77]) ¢popmupoBaHue 10 nyyelt C LWMPUMHOM AnarpaMmbl HanpaeneHHocTy 0,7°, Hanpas-
NeHHble Ha JanbHuit Boctok 1 BoctouHyto Cubupb (SKCMPECC-AMS) u Ha LleHTpanbHyto yacTb Poccuu, Ypan v 3anagHyto
Cunbupb (SKCIPECC-AM6). C 25 mapta 2020 r. n3-3a O0TKa3a CMCTEMbl TEPMOPEryIMpOBaHns peTpaHcnaTopbl Ka-ananasoHa
yactoT UC3 SKCIPECC-AM6 He ncrnonb3yroTcs.

MepcnekTusHble UC3. B paMkax pa3BUTUS CUCTEMbI NNAHMPOBANOCh UCMONb30BaTh Aea MC3 (ycnoBHble HAMMEHOBaHWS —
3AMAHbIA 1 BOCTOYHBIV nnan SKCNPECC-BCA2 1 SKCMPECC-BCA1, puc. 1.10), koTopble pa3MeLLaioTcs B Toukax 60° B.A.
n 133° B.A.

Puc. 1.10. lNMpeagnonaraeMas KOHCTpYKTMBHas cxemMa NC3 cuctembl «PCC BCO»

MnaHnpoBanocb, YTo CyTHWKK ByayT MMeTb: Maccy Ao 1734 Kr, TOYHOCTb opueHTaummn — +£0,05°, TOUHOCTb HaBeAeHUS
aHTeHHoM cncTeMbl — 0,1°, MOLWHOCTb 6OPTOBOM CUCTEMBI 3/1EKTPONMTaHNS — 11,1 KBT 1 pacyeTHbI cpok (yHKLMOHUPOBAHUS
— 15 neT. CnyTHMKM HaMeyanocb OCHaCTWUTb peTpaHcisTopamu Ka-ananasoHa yacToT. Macca Mone3HoM Harpysku A0SXKHa
6blna cocTaBuTb — 350 Kr, 3HepronoTpebneHne nonesHoi Harpysku — 6 KBT.

AHTeHHasi cuctema MC3 SKCMPECC-BCA2 obecneunna 6bl 0XBAT 3€MHOM NMOBEPXHOCTU B 30HE O6CITY>XXMBAHMUS C MOMO-
LWbto 47 ny4yeit C WMPUHOW AnarpamMMbl HanpasneHHocTu 0,45°, a aHTeHHas cuctema MC3 SKCMPECC-BCA1 — ¢ nomolbio 24
Ny4yent C WMPUHOW AnarpaMMbl HanpasneHHocTM no 0,7° (puc. [78]). Ha cnyTHuKax 6biso BO3SMOXHO UCMOb30BaHWE ABYX3ep-
KaJIbHbIX MHOTOJTyH€EBbIX aHTEHHbBIX CUCTEM C HESKBUANCTAHTHOW peLLIeTKom 13 32 obnyyaTeneil.

O6Lwas npornyckHas cnocobHOCTb cnctembl U3 YeTbipex MC3 coctaBuna 6l okono 66 Méut/c.

[Ns CHWKEHUs1 CTOMMOCTW 3anycka CNyTHWKW NPeAnosiaranock BblIBOAUTbL Ha OpbUTbl B KauyecTBe BTOPOM MOME3HOM
Harpy3ku npu 3anyckax PH MPOTOH. 3anyckv npegnonaranucs B 2013 r.

OgaHako B 2012 r. peweHneMm MuHkomcsian npoekt PCC BC/ 6bin 3aMOpOXKeEH.

HazeMHbI# cerMeHT

B Ha3eMHBbIi CErMEHT CUCTEMBI BXOAAT ABe 6a30Bble 3EMHbIE CTaHUMK, paboTatolme Yepes NC3 DKCNPECC-AMS («Bo-
CTOYHbIN» Y3€e/ B LEHTPE KOCMMYECKOMN CBA3MN «XabapoBCK» CryTHNKOBOM cucTeMbl cBasu M KC) n SKCNPECC-AM6 («3anaa-
HbIl>» y3en B LLleHTpe KOCMUYECKOM CBsA3n «[lybHa» cryTHUKoBOWM cucTeMsbl cBasu M KC), a Takke einHbIi LeHTP yrnpaBneHus
CeTblo (LEeHTpanbHasi KOMMyTaLMOHHasi CTaHLMS pa3BepHyTa B LIEHTPE KOCMMYECKON CBS3n «[lybHa» 1 BBeAeHa B aKCrlyaTa-
umto B 2016 r.) n obopyaoBaHMe NPUCOEANHEHUNS/CONPSXKEHNS C MH(OPMALIMOHHBIMU CETSMMU.

Mocne 3anycka WUC3 3KCMNPECC-BCA1 n -BCA2 nnaHMpoBanocb AOMOMHUTENBHO Pa3BePHYTb NsATb 6a30BbIX 3EMHbIX
CTaHUMIN, paboTaloLmx Yepes 3TN CryTHUKW.



1.1.3.33.6. NMpoekTt cucremol «HMO uMm. C.A. JlTaBOUKMHa» I

B Hauane 1990-x rr. 6bina pa3BepHyTa paboTa Mo CO3AaHUI0 CUCTEMbI «BaHKUpP», MpeAHa3HaYeHHOW ANs nepeaaqn
AaHHbIX, TeneOHHOW CBSI3M U MPOBEAEHUS BUAEOKOHMEPEHUMI B CTPYKTYpe LieHTpanbHoro 6aHka Poccuiickol deaepaumm
C BbIXOAOM Ha 3apybexxHble 6aHKOBCKME CUCTEMBI.

MepBoHauanbHO npeanonaranocb, 4TO pa3BUTUE CUCTEMbI OyaeT OCYLEeCTBASTbCS HAa OCHOBE  CMYTHUKOB-
peTtpaHcnsTopoB cepum KYINOH, coszgaBaembix HIMO wm. C.A. JlaBoukvMHa no 3aka3dy LB Poccum (nonesHas Harpyska c
MCMOJIb30BAHMEM aKTMBHbIX (ha3MpOBaHHbIX @aHTEHHBIX pelleTok pa3paboTtaHa B HMO «3nac»).

Cuctema HMO wm. C.A. JlaBOYKMHA@ Ha OCHOBe CnyTHWKOB cepun KYMOH 6bina npegHasHaveHa ans obecneveHus
MEXPErMoHanbHOM CBS3W KopriopaTueHoi cetu LIB PO.

MepBbit UC3 cepum KYMOH (puc. 1.11) Maccoit 2,5 T ¢ noMolubio PH MPOTOH-K/M-2M 6bin BbiBEAEH Ha 0pbUTY (ToUKa
55° B.4.) B Hosi6pe 1997 T.

Puc. 1.11. BHewHwuit Bua NC3 KYMOH-1

Ha cnyTHMKe C pacyeTHbIM CPOKOM aKTUBHOrO (PYHKLMOHMPOBaHWMS 6 NeT ycTaHOBMNeHO 16 peTpaHcnsitopoB Ku-
(10,96...11,2; 11,46..11,7/14...14,5 TTu) AmnanasoHa 4YacToT. B coctaBe aHTEHHOM CUCTEMbl WCMOSb3YETCA BOCEMb
(ha3npoBaHHbIX @aHTEHHbBIX pelleTok (YeTbipe NPUEMHbIE U YeTbIpe NepeaatoLme).

Kaxaplii nepeaatolwmii 6510k COAEPXXUT 64 TBEPAOTENBHBIX YCUMTENS U MOXKET (POPMMPOBATH A0 YETHIPEX HE3ABUCHMbIX
Ny4yelt AvarpaMMbl HanpasfieHHOCTU. Kaxabll flyd AvarpaMMbl HanpaBfIEHHOCTW YNpaBnsieTcs B npegenax =8,5° u
YBEMMYMBAETCS MO LUMPUHE NO KaXAOM Ocu OT 2°x2° ao 3,5°x3,5° waramu no 0,5°. MowHocTh kaxzaoro 61oka coctaBnsieT
20 BT, 2UNM MoxeT nsmeHaTbcs ot 35 ao 50 ab BT.

Mcrnonb3yeTcs opToroHanbHas MHENHas NoNspU3aums nanydyeHuii. Kaxxablii U3 YeTblpex npueMo-nepeaatolmx 6:10koB
COAEPXMUT 6 PEeTPaHCNIATOPOB C nosiocamMm no 36 My, npyuyeM YeTbipe peTpaHCASTOpa UCMNosb3YHTCS A1 06bIYHOrO Tpaduka
(oAMH peTpaHCnATOp Ha OAWH Ny4) M ABa ApPYrvx NMbo Ans nepeknodeHns Tpaduka mexay mobbiMu nydamu, nnbo ans
obecneyeHust 4OMONTHUTENbHBIX PETPAHCNSATOPOB.

OpHako B CBSI3W C npekpalleHneM ¢yHkumMoHnposaHna UC3 yepes 4 mMecsla 3aka3umkoM Obilo MPUHATO pelueHue o
JanbHeNWweM pasBUTUM cUCTEMbI «BbaHKMP» Ha OCHOBE AEMCTBYIOLUMX OTEYECTBEHHBIX U 3apYOEXHbIX CMYTHUKOB CBS3M.

Y HMO um. C.A. JlaBOUKMHa UMENUCb MJaHbl CO3AaHNs ceTelt Ha ocHoBe UC3 cemelictBa KYMOH ¢ peTpaHcnaTopamu:

—-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) AvanasoHa 4acToT;

—-1S, -3S, -4S un -5S, S- (2500...2520/2670...2690 Mru) n Ku- (10,96...11,2; 11,46...11,7/14...14,5 Tu) Avana3oHOB
4acToT;

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

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

1.1.3.33.7. NpoekT cucremnbl «HMNO MalMHOCTPOEHUs» I

Cucrema «PycnaH-PC» npegHasHayeHa Ans opraHusauum U pasBUTUS CMYTHUKOBBLIX CUCTEM CBSA3U Ha TEPPUTOPUK
Poccuiickort defiepaummn. NaBHbIM pa3paboTuMKOM CUCTEMBI SBNSIETCS AKLMOHEpPHOE 06LLecTBO «BOEHHO-MPOMbILLIEHHaS
Kopropaums «Hay4yHO-Npon3BOACTBEHHOE 06beAMHEHME MALLMHOCTPOEHUS», pacnosioxxeHHoe B PeytoBe (paHee — ®OIYI
«HMO MawwnHoCTpoeHns»).

B cucteme cnyTHMKoBOM cBsA3n «PycnaH-PC» co cnytHukamu PYCJIAH (RUSLAN) npeanonaraeTcsi MCMofb30BaTh
no3uLMmM Ha reocTaLumoHapHoit opbute ¢ Toukamm 61° (-1), 88,1° (-2) u 138,5° (-3) B.A., kOTOpbIE 6bINK BbiAeNeHbl CCCP, 1
COOTBETCTBYIOT TPEM 30HaM MOKPLITUS ANUNTUYECKON hOopMbI C pa3mepamu He 6onee 7,5°x3,5° (puc. [86]).



30HbI OXBATbIBAIOT TEPPUTOPMM BCEX FOCYAAPCTB, BXOAMBLUMX paHee B cocTtaB CCCP, a Takxke psaa CTpaH 6avkHero
3apybexbsl. [JOCTOMHCTBO MCMOJSIb30BaHWsl 3TOr0 BblAENEHMS 3aK/Ilo4YaeTcs B TOM, YTO OHO He TpebyeT KoopAMHaLMKM CO
CNYTHUKOBLIMW CETAMW ApYrUX CTPaH, €CY XapaKTEPUCTUKN nNpeanaraeMbiX CUCTEM COrNacyloTcs C NIaHOM.

B KOCMMYeCcKOM cermeHTe cucTeMbl «PycnaH-PC» mnaHupyeTcs Mcnonb3oBaThb fierkne cnyTtHuku cepum PYC/IAH-MM,
KoTopble OPMUPYIOT ABa BuAa 30H 06CNy>XMBaHWS.

MoONHOCTbIO pa3BepHyTasi CMCTeMa CMyTHUMKOBOM CBA3WU «PycnaH-PC» npeaycMaTpyBaeT WCMONb30BaHWE CryTHUKOB
CBSI3M, pa3MeLLEHHbIX B TPEX YKa3aHHbIX MO3MUMSX FreocTaunoHapHoM opbuTbl (ceTn «Pycnan-1, -2 u -3»), n obecneumsaeT
[Ba BUAa 30H 06CNyXXnBaHWs:

— pervoHanbHble B C-anana3oHe vactoT (4512...4788/6737...7013 MI'y) ans obecneyeHns CBs3v BHYTpU peroHos PO
n ctpaH CHI® ¢ nepekpbITUEM 30H, MO3BOJISIOWMM OpraHN30BaThb CBA3b MEXAY PErvoHamu;

— NokasnbHble 30Hbl B Ku-gnana3oHe yactot (10,7...10,95; 11,2...11,45/12,75...13,25 'Tu) ana obecneyeHns BHyTpu-
30HOBbIX CBSA3EM HVDKHErO YPOBHS BHYTPU PETMOHOB (B NEPBYIO oYepeab Hanbosnee yaaneHHbIX).

B pamkax peanusaumm cuctembl «PycnaH-PC3» u psga KoMMepyeckux npoektoB B «HIMO MawmHOCTpoeHus»
pa3pabaTbiBaeTcs Manblii CNyTHUK CBsi3n cepun PYCITAH-MM.

MonesHas Harpyska cnyTHuKa cepumn PYC/TAH-MM MoXeT nMeTb A0 12 peTpaHCASaTOpOB B TPAAULMOHHOM UCMOSTHEHWH,
MaKCMMasnbHO aAanTUPOBaHHbIX K TPeboBaHMAM 3aka3umka. Pe3ynbTathl paboT, BbinonHeHHbix HUW Pagmo, nokasbiBatoT
BO3MOXXHOCTb YBEIMYEHMS YNCIIA SIKBUBANIEHTHbIX PETPAHCNISTOPOB CNYTHUKA B 2...4 pa3a 3a CYET UCNO/b30BaHUS 06Lwmx Ans
HECKONbKMUX PETPaHCNATOPOB YCUSIMTENEN MOLHOCTM Ha  LIMPOKOMONOCHbIX JIBB wnM TpaHaucTopax. [lpu 3ToM
obecneynBaeTcsl MHOrOKpaTHOE MCMOJIb30BaHWE BblAENEHHOM MOMOCHI YACTOT 3@ CYET MPUMEHEHUSI 6G0PTOBbIX MHOTO/yYEBbIX
aHTEHH, AMarpaMMbl HampaBfEHHOCTN KOTOPbIX (OPMUPYIOT napumanbHble 30Hbl 06CiyXmBaHMs. Takas KOHbuWrypaums
MoNe3Ho Harpysku No3BONSIET OpraHM30BaTb 30HANbHbLIE Y MEX30HaNIbHble KaHasbl CBSA3W Ha ocHoBe VSAT-TEXHOJOIWN,
uMdpoBbIE MarucTpasnbHble KaHanbl, OPWEHTUMPOBAHHbIE HA CO3f4aHWE CeTel WHTErPUPOBAHHOMO OGCNYXWMBAHUS C
MCNONb30BAHNEM COBPEMEHHBIX CETEBbIX MPOTOKOMOB, PErvoHasbHble CETU CryTHWKOBOro TB BewwaHus, npeaocTasBneHue
ycnyr MynbtuMeama B cetax ®CC n HTB.

OcHOBHbIe TexHu4yeckme xapakrepucrtukun UC3 cepumn PYCJIAH-MM

Macca CYTHUKA, KI ..uuvviiiiiiiiiiiiiiiiiii.

Macca nonesHol Harpysku, Kr

MoluHOCTb 60PTOBOI CUCTEMBI 3IEKTPONUTAHWS,

0TBOAMMAS [N1s1 NOME3HOW HArpy3KK, BT ...covvceveiercieenee 1000
ToYHOCTb NOAAEPXKaHWS NapaMeTPOB OpoUTbI

MO LUMPOTE U JONTOTE, TPAL «ovvverrrrnnsrrrerrrrnnssssssernnsnnnsesnes +0,1°

(O3 1o L TR TR no Tpem ocsaM
[nTenbHOCTb BbIBEAEHWS HA reoCcTaLuMoHapHyo opouty

npu 3anycke paketon-HocuteneM CTPENA, CYT..o.oevvvcuneees 150
PacyeTHbIN CPOK PYHKLIMOHUPOBAHMS, JIET ..eveeureaineraneeass 10...12

CuCTeMbl, KOCMUYECKMIA CErMeHT KOTOpbIX OyAeT peanv3oBaH Ha OCHOBE CMyTHWMKOB cepun PYCJIAH-MM, cmoryT
MPeaoCTaBAsATb YCNyrM CryTHUKOBOM CBSI3W CaMOro LUMPOKOro CrekTpa — nepedady UMGPOBLIX AaHHbIX, TenedOoHHYy U
(bakcMMUNBHYIO CBA3b, AOCTYN B VIHTEPHET, TENEBU3MOHHOE U paAvoBeLLaHne, AMCTaHUMOHHOoe 0byyeHne, TeneMeanLmnHy v
T.4. MNpryeM HapalumMBaHWe NPOMyCKHOW CNOCOBHOCTY BO3MOXHO 3@ CYET «KNacTepHOro» pasMeLleHUsl HECKOMbKUX MarblX
CMYTHWKOB CBSI3W B OAHON opbuTtanbHoi no3uvumu. CnyTHuku cepum PYCITAH-MM B cuny yHUBEpPCanbHOro xapakTepa
“cnonb3yeMolt nnaTopMbl MOryT CTaTb OCHOBOM At peanu3aumm He TONbKO cucTeMbl «Pycnan-PC», HO v Apyrvx cucTem
CMYTHWKOBOW CBSI3U U BELLAHWSI, B TOM YUCTIE U B MHTEpecax 3apybeXXHbIX 3aKa3yMKOB.

B kauecTBe cpeacTBa BbiBeAeHWUs cnyTHUKOB cepun PYCJTAH-MM Ha opbuTy npegycmatpuBaeTcs ucnonb3osaHue PH
nerkoro knacca CTPEJIA, co3aaHHOM Ha OCHOBE CHUMaeMOM ¢ 60€BOro AEXYPCTBa B COOTBETCTBUM C [JOrOBOPOM O COKPALLEHNUM
W OrpaHUYEHUN CTPATErMUYECKUX HACTYMATENbHBIX BOOPYXXEHWI MEXKOHTUHEHTaNbHOW 6annuctuyeckoi pakeTbl PC-18 (SS-
19). [ns Poccuiickoit ®eaepaumn Havbonee nepcnekTMBHBIM MECTOM 3aryckoB C MoMolbto PH nerkoro knacca siBnsietcs
kocMozpoM CBO6OAHBIN, 0becreuvBalomin BblBEAEHWE CMYTHUKOB Ha OpbuTbl (BKIKOYAsi COMHEYHO-CUHXPOHHBIE) C
HaKIOHEHWEM B AvanasoHax 51...63° u 90...98°. Mo pacxodaM Ha coaepxaHue kocMoapoM CBOGOAHLIV CErofHs SBNSIETCS
CaMbIM 3KOHOMUYHbLIM B Poccuu.

CxeMa BblBelEHWUSI Manoro CrnyTHuka cBsisu cepum PYC/TIAH-MM Ha reoctaumoHapHyto opbuTy pakeToii-HocuTenem
CTPENA c kocmMoapoMa CBOGOAHbLIM COCTOMT M3 CEAyHWMX Yy4YacTKOB: BbIBEAEHUSI CMYTHUKA C Pa3roHHbIM 6/I0KOM Ha
KpPYroByO OMOpPHYO OpbuTy; CTabunmnaMpoBaHHOrO MacCMBHOIO MoJiETa CMyTHWMKA C PA3roHHbIM G/10KOM MO OMOPHOM opbuTe
[0 MepeceyeHns ee C 3KBaTOp1asbHON MI0CKOCTbIO; MEPEBOAA CMYTHUKA Ha NMEPEXOAHYIO BbICOKYIO S/UTMMTUYECKYIO OpouTy;
nepeBofa CryTHMKA C MEpPEXOAHOM Ha reocTauMoOHapHyl opbuTy. lepeBoa CMyTHMKA Ha BbICOKYH 3MMMTUYECKYHO
nepexosHyt0 OpbuTy NPOMCXOAMT MNOCPEACTBOM TBEPAOTOM/IMBHOIO pa3roHHOro 6noka. [anbHenllee BbiBEAEHWE Ha
reoCTalMOHapHYI0 OpBUTY OCYLIECTBNSIETCA C TMOMOLLbI0  [ABUraTeNbHOW YCTaHOBKM camoro WC3, BK/IOYaloLLen
3NEKTPOPAKETHbIE Ma3MeHHbIE ABUraTesNiv C BbICOKMM yAeNbHbIM UMMYIbCOM. B pe3ynbTate B TedeHune npuMmepHo 150 cyTok
MC3 BbIXOAUT Ha reocTauMoHapHyto opbuTy.



B 2001 r. ®ryn «HMO MalUMHOCTPOEHMS» 3aKJTHOUMIO KOHTPAKT C OpraHu3aumen «MHTepcrnyTHUK» Ha U3roTOBNIEHNE
[BYX CNyTHUKOB cepun PYCJTAH-MM. Benuck neperosopbl C MHOCTPaHHbLIMU 3aKa3uMKaMmn Ha U3roTOBJIEHME MasbIX CMYTHUKOB.

1.1.3.33.8. NpoekTt cucrembl «FKHIML M. M.B. XpyHuueBa» I

Cuctema MKHIMLU nM. M.B. XpyHuueBa Ha ocHoBe WC3 cepumn OUAJIOI npeaHasHadveHa ans obecneveHnst NpeanpusTui
W OpraHM3aumii a3pOKOCMUYECKON OTPAC/IN CMYTHUKOBBIMU KaHasiaMi ONepPaTUBHOM CBSI3W U NMepeAaqy AaHHbIX, @ Talkoke Ans
NpesoCTaBeHNs! TENEKOMMYHUKALIMOHHBIX YCYTr POCCUMCKMMU U 3apy6eXHbIMU MONb30BaTENSAMU.

MnaBHbIN pa3paboTumk cuctembl — FKHMLL uM. M.B. XpyHuuesa:

= [KHIMLU nM. M.B. XpyHuueBa: www.khrunichev.com

Mo npoekTy npeanonaraetcs wcnonb3oBate PH POKOT u AHIAPA-1 ans BbiBOAQ CMYTHWKOB Ha OpbuThl,
YHUDMLUMpPOBaHHYIO nNnaTdopmy AXTA ans cozaaHms Manbix MC3 1 AeACTBYIOLWME HAa3EMHbIE CErMEHTbI YMpaB/ieHUs U TUMOBbLIE
aboHEHTCKME CTaHUMi. B co3gaHuMM CUCTEMbI TMPUHMMAKOT YyyacTMe 22 OpraHvsauMuM aspoKOCMUYECKOM OTpaciu.
B pamkax peannsaumm NpoekTa co3faHbl M BBEAEHbI B 3KCM/TyaTaLMIO CTapTOBbIN M TEXHUYECKUIA KOMIEKC Ans 3anycka PH POKOT
Ha kocMozpoMe lneceuk, NpoBeAeHbl UCMbITaTeNbHbIE U OANH KOMMepyeckuit 3anyckn PH POKOT, HauyaTo Mpou3BOACTBO
nnatopM AXTA. [Ana KoMMjeKTauuu nonesHoi Harpysku WC3 ucnonb3ayetcs annapaTypa 3apybedxHbIX KOMMaHWA.
KOCMUWYECKMI CErMeHT [IOMMKEH COAEPXaTb HE MeHee Tpex reocTaumnoHapHbix UC3 cepumn ANAJIOT.

OcHOBHble TexXHn4Yeckue xapakrtepucruku UC3 cepuun AUAJIOI-3
ToYHOCTb NoAAepXaHWs opbuTbl, yri. rpaa.:

MO HAKITOHEHMIO ..oiiierrnnnnsisssssssss s s s s srsssa s s s snnsnaas s +0,1

MO OSITOTE e evrruussserrrnsnsssssserrrsnsssssssssnnsnssnssssernnnnssnssnes +0,1
MNoTpebnsiemas anekTpuyeckas MOWHOCTb, BT:

CPEAHECYTOUHAS wuvvvrrrrrrrssssssssssssssssssssssssssssssssssss 1500

MAKCUMASTBHAS . vieeeesssns s s sssrrsssss s s s s srsssa s s s s ennsnnanssans 2900
MacCCa Ha OPOMTE, KI .uiiieeiiiiiiissssssssss s s s s s s ess s s s s e e e e e e e e e e e e e e e 470
PacyeTHbIl CPOK (DYHKLIMOHUPOBAHUSI, NET ....uuvvereeeesrenneens 10...12
Yucno petpaHcnaTopos C-anManasoHa 4acToT

C NMOMOCAMM MO 36 MITL.evviiiiiiiiiiiiniiiiiniiiieieeaeneees 4
SUWNM petpaHcnsaTopos C-ananasoHa YacToT, Ab'BT .......... 38
Yucno petpaHcnaTopos Ku-gvanasoHa YacTtoT

C NMONOCAMMU MO 72 MIMLuuvvviiiiiinrniniinnsnissnsssnsssnssssnnnnns 3
SUWNM petpaHcnsaTopos Ku-ananasoHa yactot, Ab'BT ........ 45,5

LLinpuHa avarpamMmmbl HanNpaBneHHOCTU aHTEHHBI, Fpag.:

B Ku-gnanasoHe 4acToT.... . 2,5x10

B C-AMANA30HE YACTOT tuuuvrrrerrrrnssnssseerrrssnsssssssrnnnnssnnnees 4x10
[106pOTHOCTL NpueMHol cucteMbl G/T, ab/K:

B KU-AMANA30HE YACTOT...ciiveerrrnnnsrseerrnnnnssssssrnnnnsnannnns -1

B C-AMANA30HE YACTOT vuuurrrerrrrnnnsssseerrnnsnsssssssrnnnnsnnnees -3
MoTpebnsieMas peTpaHCNATOpaMm MOLWHOCTb, KBT.............. 1
Macca peTPAHCIIATOPOB, Kl .uiiiiiiiiiiiiiiiiisiiisisisssssssnsnn s 110

CucteMa [o/mkHa obecneunTtb 06Cny»xuBaHMe aboHeHTOB (puc. [87]) Ha NOBEPXHOCTU 3eMAW, OrpaHUYEHHOM
reorpagpuyecknmmn koopamHatamm: ot 80° B.4. Ao 170° 3.4. n ot 20° go 70° c.w. Mpeanonaraetcs pasmelleHne Manbix UC3
B OpbuTanbHbIX MO3ULMSIX, 3aperucTpMpoBaHHbiX B MCD Ansl pasfMuHbIX CETer, HO B HacTosillee BpeMsi NMMBO COBCEM He
ncnonb3yemblx, M60 MCnonb3yeMbixX (MO paaMoyacTOTHOMY pecypcy) He MOSIHOCTbIO.

Manble cnyTHUKKM 6asmpytoTcs Ha nnatdopme SAXTA un paspabotkax no npoekty AWASOI. TMonesHyto Harpysky
coBMecTHO ¢ MKHIL cozpaeT HUWM paano, KOTOpLIN Y)Ke UMEET OMbIT B CO3AAHWUK MOME3HON Harpy3ku ANs TENEBU3NOHHbIX
NC3 cBs3u cepum FAJIC.

3anyck nepsoro 3kcnepumeHTtansHoro UC3 cepun ANAJION-3 nnanmposancs B 2002 r., a pa3sepTbiBaHWE rPynnUpoBKN
u3 Tpex UC3 cepum OUAJIOT — go 2005 r. Moaynb LeneBoii annapaTypbl UMEET TpU (YHKLMOHAbHBIX NMPUEOPHbLIX NaHeu:
aHTEHHO-(PUAEPHON CUCTEMBI, NaHesb peTpaHcisTopa C-AnanasoHa YacToT, NaHenb peTpaHcnsTopa Ku-avanasoHa YacTor.

1.1.3.33.9. MpoeKT cucrembl «POCKOM» I

PeTpaHcnsiTopbl cucTeMbl JOMmkHbI paboTtate 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 'TW) AnanasoHax 4acToT.



1.1.3.33.10. NpoekT cucrembl komnaHum PTPC I

®ryn «Poccuiickast TENEBU3NOHHAs M paavoBellaTenbHas ceTb» (PTPC) n Y «HMO MM» paboTaloT Haj NPOEKTOM
CUCTEMbI F€0CTALMOHAPHBIX CMYTHWUKOB, NpeAHa3HaYeHHOW 415 pacnpeaesieHnst M OpraHM3aumm TeNeBeLaHnsl Ha TEppUTOpUm
POD.

InaBHbIN pa3paboTumk cuctembl — YN PTPC.

MnaHupyeTca co3aath ABa cnyTHUKa: EBPOMA-1 1 A3MS-1 co cTtapToBoii Maccoit 870 Kr, B TOM UYKUC/IE Maccoi NMonesHom
Harpysku 232 Kkr, ocHawaeMblx 10 peTpaHcnsaTopamm Ku-aManasoHa 4acToT ¢ nosocamu rno 36 Mru.

AHTEHHas cucTemMa CnyTHUKOB 6yaeT popMMpOBaTb KOHTYPHYIO AvarpaMMy HanpaBfeHHOCTU Ha TeppuTopuio Poccum
(makcumanbHas UM coctaensieT 43 ab BT).

HenocpenactBeHHOe TeneBellaHMe HaMeyanocb OCywWecTBnsaTb no craHaapty DVB-S2. B cucteme  SKYPLEX
(pacnipepenenve UMGbPOBLIX TENEBU3MOHHBIX MPOTPaMM WM MyNbTUMEAMWMHBIX AaHHLIX) Mpearnonaranocb WMCMosb30BaTb
3...4 peTpaHCnAaTopa Ha KaXXaoM CryTHUKe.

1.1.3.33.11. NMpoeKT cucrtembl «OOTOH» I

PeTpaHcnsTopbl cucteMbl gomkHbl pabotate B C- (3400...3450; 4600...4700/5725...5775; 6525...6625 MI'y) ananasoHe
YacToT.

1.1.3.33.12. MpoekT cucteMbl Amg |

PeTpaHcnsTOpbl CMYTHUKOB NIAHUPYETCS OCHAaCTUTL peTpaHcnsTopamu S- (2170...2200/- Mru), C- (3400...4200/5725...
6525 Mru), Ku- (10,95...11,2; 11,45..11,7; 12,5...12,75/13,75...14,5 TTu) » Ka- (17,7..21,2/27,5..31 Tu) Avana3oHOB
YacToT.

[ononHutenbHble WNTKIOCTPaLUK K pasaeny:

[77] Pabouwue 30HbI MC3 IKCTMPECC-AMS6 (53° B.A.) 1 SKCMPECC-AMS (140° B.A.) B Ka-ananasoHe YacToT;

[78] Mnanupytowwmecs paboune 3oHbl C3 SKCMNPECC-BCA2 (60° B.A.) M SKCMNPECC-BCAL (133° B.A.) B Ka-AnanasoHe yacToT.

[79] 3oHbl 06CnyxMBaHUs cucTeMbl «PycnaH-PC»;

[80] 3oHa obcnyxwmsanus UC3 cepuv ANAJION (85° B.A.): @ — B C-AnanasoHe 4acToT, yrof OTKIOHeHUs nyya 6,5°; 6 — B Ku-ananasoHe
YacToT, Yron OTKIOHEeHUs nyya 7,2°.

1.1.3.36. YkpanHa |

1.1.3.36.1. NMpoekT cucremnbl Ukrsat I

NC3 cemeiictBa UKRSAT npeanonaraeTcs OCHaCTUTb PETPAHC/IATOPaMu:

— -43E, S- (2200...2290/2025...2110 Mry), C- (3400...4200/5725...5729 MI'y), X- (7250...7750/7900...8400 MI'u) n Ka-
(17,3...17,8; 19,7...20,2; 21,4...22/27,5...30 ['TU) Arana3oHOB 4acToT;

- -KU, S-(2200...2290/- MI'y), C- (7125...7145; 7190...7235/- MI'u) u Ku- (-/14,25...14,5 I'Tu) Anana3oHOB 4acToT;

- -5, S-(2500...2520/2670...2690 MI'y) ananasoHa 4acToT;

— -U, AMana3oHbl YacTOT PETPAHC/IATOPOB MOKa He OnpeaesieHbl;

- =X, S-(2200...2290/- Ml'u) n C- (7125...7145; 7190...7235/- MI'y) Anana3oHOB 4acToT;

-KA, C- (3400...3404/5725..5729 Mru), X- (7250...7750/7900...8400 MIru) u Ka- (17,3..17,8; 19,7..20,2;

21,4.. 22/27 5...28; 28,45...29,05; 29,5...30 'TW) Arana3oHOB 4acToT.

B vactHocTn, Kb Yuzhnoe pa3pa60Tano NpoekT crnyTHuKa cBsiau LYBID (puc. 1.12) maccoi 1,2 T ¢ pacyeTHbIM CPOKOM
dyHKUMOHMpOoBaHWa 12...15 neT, npegHa3HaYeHHOro Ans OpraHM3auuy HEenocpeACTBEHHOrO TeneBelaHus W nepegayn
JaHHbIX C UCMONb30BaHNEM TepMUHANOB Kiacca VSAT.



Puc. 1.12. Npeanonarasluascs KOHCTPYKTUBHas cxema MNC3 LYBID

[ns 3anycka cnyTHMKa HaMe4vanocb ucnonb3osatb PH ZENIT-3SL.

B nekabpe 2009 r. kaHagckas komnaHusi MDA (MacDonald, Dettwiler and Associates Ltd.) nonyunna KOHTpaKT Ha
254 mnH. ponn. CLUA Ha co3paHue Mone3HoN Harpy3ku cnyTHUKa cBa3u LYBID-1 Ansi KOCMUYECKOro areHTCTBa YKpawHbl.
KOHTpaKTOM NpeaycMOTPEHO CO3fjaHue TakKe ABYX Ha3eMHbIX CTaHLMIA yrpaBieHus.

B Mae 2010 r. 6bl1 NOANMCAH KOHTPAKT ¢ koMnaHuen «MCC uM. PelieTHeBa» Ha co3daHue ¢ ceHTsbpsa 2010 r. nnat-
¢opmbl SKCMPECC-1000HT ans cnytHuka LYBID-1 (puc. 1.13), a Takke NOAroTOBKY CMyTHMKA K 3arycky U npoBeAeHue
opbuTasnbHbIX UCMbITAHWIM C BBOAOM B 3KCMJTyaTaUMIoO.

MC3 LYBID-1 co cTapToBoi Maccoi 1845 kr ¢ pacyeTHbIM CPOKOM hyHKLMOHMPOBaHus 15 neT ocHalwancs 20 peTpaHc-
naTtopamu Ku-ananasoHa 4actoT ansa obcnyxxmsaHns aboHeHToB B YkpanHe, UHamn n Adpuke.

K 3eMHOMY CermMeHTy OTHOCUTCS rfiaBHast CTaHUMs yrpaBneHns, OTBETCTBEHHAs 3@ BCE acneKTbl (YHKLUMOHMPOBAHUS 1
KOHTPONS CMyTHMKA M €ro Mosie3HolM Harpysku, a Takke 3a npueM u 06paboTky TenemeTpuueckon MHGopMaLmm CryTHUKa.
B cocTaB rnaBHOWM CTaHUMK YrpaBeHWs BXOAUT aHTEHHasi CUCTEMa U AMHAMUYECKUIA UIMUTATOP CMyTHUKA, NpeAHa3HaYeHHbIN
[Ns TeCTUpoBaHMs 1 06yyeHns nepcoHana Ha3eMHOro LieHTpa yNpaBieHus, NPOBEPKM aAekBaTHOCTU, KOPPEKTHOCTU v 3aBep-
LUEHHOCTN METOAMK 3KCrJTyaTaunm CnyTHUKa.

3anyck cnyTHuka LYBID-1 (48° B.4.) nnaHmpoBancs ¢ nomowbto PH ZENIT-3SLBF, Ho 6bin1 nepeHeceH Ha PH ZENIT-2SB
M HaMeueH cHavana B KoHuUe aekabps 2013 r., a 3aTeM OT/IoKeH Ha ceHTAbpb 2014 r. B ceHT6pe 2014 r. 3anyck nnaHWpo-
Banocb ocywectsntb B 1 kB. 2015 1.

B ceHTa6pe 2015 r. CcTano U3BECTHO, YTO CNyTHUK LYBID-1 HaxoaMTCca Ha CKNaACKoM XpaHeHUW. MPpUYMHON OCTaHOBKM
paboT Mo 3anycKy CryTHUKa CTano npekpalleHe YKpanHoi BOEHHO-TEXHUYECKOe COTPYAHWUYECTBa C Poccuelt u OTCyTCTBUE
(p1HaHCOBbIX CpeacTB.

Puc. 1.13. KoHcTpykTuBHas cxema UC3 LYBID-1

B 2017 r. 3anyck cnyTHuka LYBID-1 (48° B.a.) nnanmnpoBancs ¢ nomouwbto PH ZENIT-3F Ha BTOpyto nonosuHy 2018 r.,
HO 6bln OTNOXEH CHavana Ha koHel 2019 r., a 3aTtem Ha koHew, 2020 r. B koHue 2019 r. npoeKT 6bin 3aKpbIT.



1.1.3.37. ®paHuus

1.1.3.37.2. MpoekT cucrembl Syracuse-IV I

B pekabpe 2015 r. MMHucTepcTBO 060pOHBI PpaHuUmMK Bbibpano koMmnaHuio Thales Alenia Space B kayecTBe rnaBHOMO
noapsaaYMka Ha cosfanue cucteMbl Comsat-NG (Communication par satellite de nouvelle génération), BnocneacTsum nepe-
MMeHoBaHHoM B Syracuse-IV. Cuctema Syracuse-1V npeaHasHayeHa Ans 3aMeHbl cucteMbl Syracuse-II1 8 2021 r.

CnyTHuku SYRACUSE-4A (COMSAT-NG 1) n SYRACUSE-4B (COMSAT-NG 2) ¢ pacyeTHbIMU CpokaMu yHKLMOHMPOBaHMS
15 neTt co3galoTcs Ha OCHOBE MOJSIHOCTbIO 3neKkTpuyvecknx nnatgopm SPACEBUS-NEO komnaHnum Thales Alenia Space wm
EUROSTAR-3000EOR komnaHum Airbus Defence and Space COOTBETCTBEHHO, M OCHALLAIOTCS OAMHAKOBLIMU PETPAHCISTOPaMU
X- 1 Ka-granasoHoB 4acTtoT komnaHum Thales Alenia Space.

3anyck cnyTHuka SYRACUSE-4A (puvc. 1.14) co ctapTtoBoli Maccoi 3500 kr ¢ nomolubto PH ARIANE-5ECA+ HameueH Ha
KoHew, 2021 .

Puc. 1.14. KoHctpykviBHas cxema IC3 SYRACUSE-4A

3anyck cnyTHuka SYRACUSE-4B (puc. 1.15) co ctapToBoit Maccoit 3500 kr ¢ nomolbto PH ARIANE-5ECA+ HameueH Ha
2022r.

Puc. 1.15. KoHctpyktveHas cxema MIC3 SYRACUSE-4B

1.1.3.37.3. MpoekT cucremnbl Agora I

3TO MPOEKT HaLMOHAIBHOrO KOCMUYECcKoro areHTcTBa ®paHumn CNES, HanpaBneHHbIi Ha CO3AaHMe KOMMEPYECKOW
CUCTEMbI CBA3W Ka-AManasoHa YacToT, npeAHasHauYeHHoW A1 BbICOKOCKOPOCTHOMO BbIXOAa B CETb MHTEpPHET.



Cucrema ¢ ycnoBHbIM HauMeHoBaHueM Agora (Affordable and Guaranteed Offer for Rural Access), gomkHa 6bina
copepxatb CnyTHMknM cepum AGORA (puc. 1.16), KOTOpble MiaHMpyeTcs OcCHawaTtb peTpaHcnstopamu Ku- (10,95...11,2;
11,45...12,2; 12,5...12,75/13,75...14,5 'Tu) n Ka- (17,3...21,2; 21,4...22/27,5...31 ['T4) Anana3oHOB 4acToOT.

Puc. 1.16. KoHctpykveHast cxema MIC3 AGORA

MpeanonaraeTcs, YTo CNyTHUK B Ka- (19,7...20,2/29,5...30 Tu) AnvanasoHe 4acToT 6yAeT OCHAWATbCS AHTEHHOM
CUCTEMOV B COCTABE YETbIPEX GHTEHH CO CMELLEHHbIMK 0bnydaTensaMmn (aMamMeTp napabonuyeckux 3epkan 1,9 M, dhokycHoe
pacctosiHue 3,5 M), dhopmupytoLer 40 nydei ans aboHeHToB (LuMpuHoN 0,65°) 1 12 nyyeld Ans WNO30BbIX CTaHUMMI, @ TaKXKe
QHTEHHOMN MeHbLUEro AMaMeTpa AN obecrneyeHunst CBSI3U C NOABMXKHLIMU NMPaBUTENbCTBEHHBIMU abOHEHTaMMU.

B kaxxaoM 13 40 abOHEHTCKMX Jlydeit Ha npueM (28,44...28,94 n 29,5...30 'TL) NCNonb3yeTcs OANH U3 BUAOB KPYroBoW
nonsipusaumu, a Ha nepegadvy (18,8...19,3 n 19,7...20,2 I'TL) — NPOTMBOMOJIOXHBIN BUI KPYroBOW Monsipusauun. B 32 nydyax
ncnosnb3yeTcs nonockl no 250 My, a 8 8 — no 500 Mru.

B kaxaoMm u3 12 nydyei ans wno30BbIX CTaHUMIA MCMonb3yeTcs nosoca Yactot 1 My Ha npuem (27,7...28,45 u
28,94...29,1 I'Tu) v Ha nepepavy (17,8...18,8 I'Tu), npnyem 10 u3 HUX NpuMeHstoTca Ans paboTbl ¢ 40 abOHEHTCKUMK NydaMm
B nonoce yactot 1 My (250 My Ha nyy, u3 Hmx 225 MI'y — ansa ces3un), a 2 — ans pabotsbl ¢ 8 abOHEHTCKMMM NydYamu B
nonoce 4actot 900 MI'y (225 MI'y Ha ny4, n3 Hux 203 My — ans cessm).

Mpepnonaranock, YTO CTapToBasi Macca CnyTHMKa Ha ocHose nnatdopmbl EUROSTAR 3000 coctaeuT 5450 kr (cyxas
Macca 2500 kr, Macca none3Hoin Harpy3ku 840 Kr), MOLHOCTb €ro CUCTEMbI 3NEKTPONnUTaHMst — 11 KBT B KOHLE pacyeTHOro
Cpoka (hyHKUMOHMPOBAHUS. MOLIHOCTb 31EKTPONUTAHNS, NoTpebnseMas None3Hon Harpyskon, coctasuT 8,3 KBT.

OpfHako MoMCKMN KOMMEPYECKOro onepaTopa noka He YBeH4Yanucb yCrexom.

[JononHuTenbHble WTIOCTPALIMK K pa3aeny:
[1] Pa6ouas 30Ha MC3 AGORA.

1.1.3.38. fAinoHusa

1.1.3.38.5. MpoekT cnyTHuka ETS-9 I

Komnanus Mitsubishi Electric no 3akasy kocMuueckoro areHTcTea JAXA B paMKax NpoekTa Mo pa3paboTke HOBOM nnatT-
dopmbl anst UC3 ¢ BbICOKOW NPOMYCKHOM cnocobHocTbio (HTS) B paanoananasoHe YacToT U ONTMYECKOM YUYacTKe CrekTpa C
anpens 2017 r. cosgaet cnyTHUK ETS-9 (Engineering Test Satellite, KIKU-9, puc. 1.17).




TR -y
Puc. 1.17. KoHctpykviBHas cxema UC3 ETS-9

MnaTtdopma obecneunT aneKTponMTaHme MOLHOCTbIO A0 25 KBT.

Cuctema peTpaHcnsTopoB Ka-AnanasoHa 4acToT Ao/MKHa obecneunTb KaxaoMy aboOHEHTY CBSI3b CO CKOPOCTbIO OKOJIO
100 MéwuT/c.

Cuctemy HICALI (High speed Communication with Advanced Laser Instrument) onTuueckoi CBS3uM CO CKOPOCTbIO
10 6uT/Cc C HaseMHbIM CErMEeHTOM MO 3aKa3y SAMOHCKOro NpaBuTeNnbCTBA OT OKTA6ps 2017 r. co3paloT KoMnaHuu
AstroTerrace u BridgeSat.

3anyck cnyTHMKa HaMe4vancs Ha 2021 r., Ho 6binn oTnoxeH Ha 2023 T.

B panbHeiilwem komnaHus Mitsubishi Electric paccuuTbiBaeT Ha nosydeHue A0 ABYX KOHTPAKTOB B rof Ha CO3AaHue
CMYTHMKOB Ha OCHOBE HOBOW MNaTdOpMbl.

1.2.5. MNMpoekT cuctembl «Ikcnpecc-PB» (Poccuiickaa ®epepauuns)

B paMkax ceaepanbHOii KOCMMYECKo nporpaMmbl PO Oy «KocMuueckas cBA3b» paboTaeT Haj NPOEKTOM CO3AaHUs
MHOroLeNeBoi CUCTEMbI «APKTUKa» ANs CBA3U, TENEBUAEHUS, paVOBELLaHNS U MOHUTOPWHIA B CEBEPHbIX LWMpoTax. Mpeay-
CMaTpuBanocb pa3BepTbiBaHMe Tpex cnyTHukoB cepun DKCMPECC-RV Ha BBICOKMX 3/IMATUYECKMX opbuTax. 3anycku
CMYTHWKOB MiaHnpoBanucb Ha 2009 r.

B anpene 2008 r. komnaHun UICC u Thales Alenia Space nognucanvu MmemMopaHayM O COBMECTHOM CO34aHUM CMYTHUKOB
cepuu SKCMNPECC-PB ans BbICOKUX 3NAMNTUYECKUX OpOMT Ha ocHose nnatdopmbl SKCIMPECC-4000.

OpfHaKo KOHTPaKT Ha Co3AaHue CyTHUKOB He Obin 3aK/TtoYeH.

B 2013 r. B MMHUCTEPCTBE CBSA3N U MACCOBbIX KOMMYHMKaLUWI 6blIM HaMepeHbl BO306HOBWUTb pPaboTy MO CO3AaHuIo
MHOrOYHKUMOHANbHON CUCTEMbI  CMYTHUKOBOWM CBSI3n  «3kcnpecc-PB». Tenmepb cuctemMa «3kcnpecc-PB» Bxoguna B
denepanbHyo Lenesyto nporpammy (OLIM) pa3suTus opbUTanbHON FPynNMPOBKM KOCMUYECKMX annapaToB rpaXaaHCKoro
Ha3HayeHusa Ha 2017...2025 rogbl.

CnyTHukM cepum IKCIMPECC-PB Maccoii no 3200 kr (Macca Tonimea — 253 Kr) HamMeuanochb MCrMosb30BaTh Ha BbICOKUX
3ANANUNTUYECKMX opbuTax TMNa «TyHapa» C BbICOTON B anoree/nepuree 47200/24400 KM 1 HaknoHeHWEM 63,4°.

PacuyeTHbIl cpok dhyHKUMOHMpoBaHMs UC3 cepumn SKCTMPECC-PB coctaensieT 15 (no ApyruM aaHHbIM, 10) neT, MOLWHOCTb
CUCTEMbI 3NIEKTPOMNUTAHUSA B KOHLIE PAaCUETHOIO CpoKa Cyx6bl — 12,75 KBT. Kaxablit cnyTHUK cepum DKCNPECC-PB nnaHupo-
Ba/IOCb OCHACTUTL peTpaHcnsTopamm L- (3), C- (10) n Ku- (12) avana3oHOB 4acToT.

B Ku-amanasoHe vactort (10,97...11,7 I'Ty) nnaHpoBanocb obecneumsaTb HUKCMPOBAHHYHO CNYTHUKOBYIO CBS3b U CBA3b
C NOABWXHbIMU abOHEHTaMW Ha Bcel TeppuTopun PO, B TOM UnCie B apKTUYECKON 30He, B 12 nyyax Avarpamm HarpaBsieH-
HOCTW aHTeHH ¢ UMM Ha Kpato Kakaoro nyda 54 ab BT 1 obLeit nponyckHOW CrocobHOCTbIO cucTeMbl U3 YeTbipex UC3 1o
4,4 réwvr/c. MNpn 3TOM NpeaycMaTpmBanacb BO3MOXHOCTb paboTbl abOHEHTCKMX TEPMMHANIOB C aHTeHHaMu agnameTpom 60...70
CM €O ckopocTsmMu Ao 80 MéuT/c Ha npuem.

Tenepb 3anycku YeTbIpeX CMYTHWKOB 3TON cepumn NnaHMpoBanuch B 2023...2024 rr.

B sHBape 2018 r. KP4 oTka3anacb Bbigensitb paamoyactoTsbl Ans cuctemsl OneWeb.

B aHuBape 2019 r. I'KPY 6binu 3aBepLueHbl paboTbl N0 paanovacToTHOMY obecneyeHuio cucTeMbl «Ikenpecc-PB» ans
Oryn «Kocmuueckas csizb».

B anpene 2019 r. Ha ¢mHaHcMpoBaHue npoekTa Tpebosanock 58,8 Mnpa. pyb. us 6omkeTa — Ha co3gaHue m 3amnycku
yeTblpex NC3 1 46,6 Mnpa. py6. BHEGIOMKETHBIX BOXEHWIA (B TOM uncne 16,6 mnpa. py6. ®ryM «KocMuyeckasi CBs3b») — Ha
co3gaHne HasemHoro cermeHta. Ewle 30 mnpa. pyb6. TpeboBanocb OT YacTHbIX MHBECTOPOB Ha Co3AaHWe aboHEeHTCKOro




o6opyaoBaHwsi. MnaHnpoBanock, 4To ¢ uons 2019 r. HauyHyTCA paboTbl MO CO3AAHMIO MSATU CMYTHUKOB (OAMH PE3EPBHbIN) 1
aboHeHTCckoro obopyaosaHus.

B okTa6pe 2019 r. npegnonaranoch, 4To paboTbl NO NPOEKTY CUCTEMbI «IKCnpecc-PB» 6yayT HauaTbl B paMKax Haumo-
HanbHOro npoekTta «LndpoBas 3KOHOMMKa», HO MO 3TOMY MPOEKTY (PUHAHCMPOBAHNE HaYMHAETCs TOMbKO ¢ 2022 r. MosToMy
paccMaTpMBanocb pa3BUTHE NPOEKTa CUCTEMbI «IKcrpecc-PB» B pamkax peanusaunm OLIM «Cdepa». Mpeanonaranocb, 4YTo
3anycku nepsbixX ABYX crnyTHMKOB cepun SKCIPECC-PB coctoaTcs B 2022 1., a TpeTbero n yetseptoro — B 2023 r.

B mapte 2020 r. dpepepansHoe areHTCTBO CBsA3n PO 06BbABMNO, UTO CNYTHUKWN ANS CUCTEMbl «Ikcnpecc-PB» nnaHupo-
BasioCb 3akasaTb BO BTOPOM nonyroaumn 2020 r., a 3anycku UX Hameyasnocb ocyllecTsuTb B 2023 1.

B mapte 2020 r. B eaepanbHOM npoekTe «MHdOopMaLMOHHAs MHPPACTPYKTYpa» HaLMOHaNbHOM NporpaMmsl «Lindpo-
Bas 3koHoMuKa P®» co3zpaHme cuctemol ¢ UC3 cepum SKCMPECC-PB ouexunBanock B 42 mnpa. pyb.

B mae 2020 r. ®I'yN «KocMnueckas cBa3b» noaTBepamia nnaHbl obecneunts k 2024 r. npegocTaBneHue ycnyr cnyTHU-
KOBOW CBSA3¥ B Ku-aAManasoHe 4acToT Ha TEPPUTOPUM CEBEPHBIX PErMOHOB Poccim ¢ noMolLbio YeTbipex UC3 cepmmn IKCMPECC-
PB.

B ntone 2020 r. dryn «KocMuyeckas CBsi3b» NpeacTaBuio NpoekT MHOrogYyHKLMOHaNbHOW CUCTEMbI CMYTHUKOBOM CBA3M
«3kcnpecc-PB», co3paHve KOTopol npeaycMoTpeHo deaepanbHbiM npoekte «MHdopMaumnoHHas UHbPaCTpyKTypa» Haumo-
HanbHO NporpamMmbl «LindpoBas s3kOHOMMKa» CO CPOKOM peanusaumn B 2024 .

B okTs16pe 2020 r. npaBuTenbcTBo PO npeaycMoTpeno Ha co3paHne cucteMsl co cnyTHukamm cepmum SKCMNPECC-PB Ha
6nmxanwme Tpu roga 6onee 30 mnpa. py6.

1.2.6. NMpoekT cuctembl Enhanced Satellite Communication Project — Polar (KaHapa)

B 2008 r. KaHaACKkoe KOCMMYECKOE areHTCTBO 3aBEpLUMIO UCCNEeA0BaHUA MO BO3MOXHOCTU OCYLLECTBNEHUS NPOEKTa
cuctembl Pcw (Polar Communications and Weather) 13 aByx WUC3 Ha BbICOKMX 3AMnTUYECKMX 12-4acoBbix opbutax
(HaknoHeHne 63,4°, BbicoTa B anoree/rnepuree 39500/600 kM), npeaHa3Ha4eHHbIX Ansi obecneyeHns CBsI3M B CEBEPHOM
MoNsIpHOM pernoHe, a Takke cbopa METeoposIorMyeckmnx AaHHbIX. MNpoekT HanpaBneH Ha obecneyeHve 6onbLIero NPUCyTCTBUS
KaHagbl B ApKTUKe.

B utone 2009 r. KOHTPAKT Ha pa3paboTKy KOHLIEMUUM 3TOW CUCTEMBI Ha 4,3 MIH. KaHaZCKMX A0S, NoJlyumna KOMMaHUs
MDA (MacDonald, Dettwiler and Associates, Richmond, npoB. bputaHckas Konymbus). UC3 6yayT umets maccy 1...1,5 T.

B anpene 2010 r. 6611 BblAaHbl KOHTPAKTbl HA CO3AaHME KPUTUUYECKM BaXKHbIX TeXHosMornin. CryTHUKKM Maccol 1319 kr
NJaHNPOBanoCh OCHAaCTUTb peTpaHcnsTopamm X- n Ka-amanasoHos yacToT. B deBpane 2011 r. BblAaHbl KOHTPaKTbI Ha co3aa-
HVe CMYTHMKOB M MOME3HbIX Harpy30K. 3anycK NepsBoro CnyTHUKa Hame4vancs Ha asryct 2016 r., BTOporo — Ha Hosi6pb 2016
r., @ BBOA CUCTEMbI B 3KCM/lyaTaumio — Ha sHBapb 2017 r.

B 2015 r. koHUenums cuctembl Bbina NepecMoTpeHa.

B 2017 r. 6bin1 onpeaeneH OKOHYaTeNbHbIV NepeveHb TPebGOBaHMI K NEPCNEKTUBHON CUCTEME, Ha3BaHWE KOTOPOW Bbifo
usMeHeHo Ha Enhanced Satellite Communications Project — Polar (ESCP-P). KntoueBbiM TpeboBaHneM k cucteme sBnsieTcs
rapaHTMpoBaHHOE obecrneyeHne BO3MOXHOCTM FOSIOCOBOM CBSI3W M Mepedayn AaHHblX peTpaHcnsitopamu UHF-, X- u Ka-
AMana3oHOB YacTOT Ha BCEX LUMpOTax ceBepHee 65° c.w. (cpeaHerofoBoi KO3 hUUMEHT AOCTYNHOCTU cucTeMbl — 0,97).
KaHanbl cucteMbl AoMmKHbI 0becneunTtb nepefadvy NOTOKOBOMO BMAEO W APYrMX AaHHbIX CUCTEM HabntoaeHus v passeaku, a
TaKKe [aHHbIX MOJSIb30BaTENEN TAKTUYECKOro 3BEHA CO CKOPOCTbIO He MeHee 648 Kk6WUT/C, CTpaTernmyeckoro — Ao
1819,32 MéwuT/c.

B 2018 r. nnaHMpoBanocb 3anpocuTb NpeanoXeHust OT NOTeHUManbHbIX noapsavnkos. B 2019 r. HaMevanach Bblgada
KOHTpaKTa Ha CO34aHune CUCTEMbI B MHTepecax npaeBuTenbCTBa KaHaabl, HO 6bina nepeHeceHa Ha 2020 r.

3anycku CryTHUKOB C paCYETHbIMU CpOKaMKn OYHKLMOHMPOBaHUS 7 NeT Hameyanucb Ha 2022 r.

3aBepLueHne paboT No Co34aHMI0 CUCTEMbI HaMedanocb Ha 2025 r. OueHoYHas CTOMMOCTb paboT MO NPOEKTY CcocTaBnsAa
6onee 1,5 mnpa. ponn. CLUA.

OnHako K Havany 2019 r. 6b11 3aBepLUEH TONIbKO aHa/In3 BO3MOXHBIX KOHLEMUMIA U Tenepb Hayaso ONpeaesieHnst KOH-
uenuum cucteMbl nepeHeceHo Ha 2020...2021 rr., a Hayano paboT peanusauuy nporpammbl — Ha 2023...2024 rr. NocTaBka
nepBoro CNyTHWKa Hamevaetcs Ha 2028...2029 rr., a BToporo — Ha 2030...2031 rr. OueHo4YHas CTOMMOCTb paboT No NpoekTy
coctasnset 1...5 mnpa. gonn. CLUA.

1.2.7. MpoekT cucrtemol Arctic Satellite Broadband Mission (Hopserus, CLUA n komnanua Inmarsat)

B 1995 r. npn HopBexckoM kocMmnyeckoM LeHTpe NSC (Norwegian Space Centre) 6bina obpa3oBaHa rocyaapCTBeHHas
komnanus NRSE (Norsk Romsenter Eiendom AS), Lienbio KOTopol siBnsinock obecreveHune aestenbHocTv LeHTpa NSC B Apk-
Tuke. [ns atoro komnaHus NRSE pacnonaraeT B COBCTBEHHOCTU U apeHAyeT MHMPACTPYKTYPbl, UMEIOLLME OTHOLIEHNE K KOC-
MWYECKOMN AEeSTENbHOCTU.

B yacTHoCTH, kOoMNaHuM NRSE npuvHaanexuT onTOBOIOKOHHbIV Kabenb Mexay Hopserven u rpynnoii octposos Cean-
6apz (Hops.. Svalbard («xonoaHblit kpai»), HeM. Spitzbergen, ap.-pyc. FpymMaHT).



B 2001 r. ans obcnyxmBaHus opbuTanbHbix MC3 1 npueMa AaHHbIX OT HUX Ha nnato Berget (78°13’ c.w.) KoMnaHuWen
KSAT (Kongsberg Satellite Services), sBnsitoweiica coBMecTHbIM npeanpusitueM LeHTpa NSC 1 komnaHmii NRSE (50% akumif)
n Kongsberg Defence and Aerospace, co3aaHa CTaHUMs CMyTHUKOBOM cBsian SvalSat (Svalbard Satellite Station, k aekabpto
2019 r. ncnonb3oBanocb Noyt 100 aHTEHHBIX cucTeM, paboTatowmx B L-, S-, C-, X- n K-gnanasoHax 4acrtor).

B 2013 r. rockomnaHuns NRSE 6bi1a nepenMeHoBaHa B rockomnaHunio Space Norway AS.

= Space Norway AS: spacenorway.no

C 2014 r. komnaHust Space Norway pabotaet no npoekty HEO Communication Satellites, no koTopoMy HameueHo BbiBe-
CTM Ha BbICOKME 3NIUNTHUYECKNe opbuTsl (B OAHY NMJIOCKOCTb C Pa3HECEHUEM B MJIOCKOCTYU C BbicoToW 43509/8089 kM, Hakno-
HeHneM 63,4° 1 neprogom obpalyeHust okono 16 4) asa UC3 cepumn ASBM (Arctic Satellite Broadband Mission) ansa obecne-
UYEHUs! LUIMPOKOMOMOCHON CBS3M B APKTMKE ANSl HA3eMHbIX 1 BO3AYLUHbIX (Bbile 55° c.lu.) u Mopckux (Bbiwe 70° C.ul.) rpax-
[AAHCKUX N BOEHHbIX abOHEHTOB.

B 2017 r. komnaHus Space Norway nonyuyunna nuueHsuio deaepansHoi kommuccum CLLA no cBs3u ans npefocTaBneHus
ycnyr cnyTHUkoBow ces3u B CLUA.

Pa6oTbl no npoekty HEO Communication Satellites npoBoasTcs komnaHueli Space Norway B Koonepauum ¢ MUHUCTEp-
CTBOM 060pOoHbI CLLIA, MUHUCTEPCTBOM 060pOHBLI HOopBErMM 1 KoMMnaHuel Inmarsat.

MuHucTepcTBo 060poHbl CLLA pasmectut Ha UC3 cepumn ASBM nonesHble Harpy3ku KBY-gmanasoHa yactoT (Extremely
High Frequency eXtended Data Rate (EHF XDR)) ansi obecneueHust 3alumileHHoW cBsi3u aboHeHTaM B ApkTuke. B ceBpane
2018 r. otaeneHne Aerospace Systems komnanum Northrop Grumman nonyunno KOHTpakT Ha 429 mnH. gonn. CLUA ueHTpa
SMC KOCMUYECKMX U PAKETHbIX CUCTEM (AMPEKTOPAT CPEACTB BOEHHOW CMYTHUKOBOM CBA3M) MUHUCTEpCTBa BBC Ha co3paHue
ABYX MOne3HbIX Harpy3ok cuctembl EPS-R ang muHuctepctea o6opoHbl CLUA. PaboTbl Mo KOHTPaKTy oTaeneHue Aerospace
Systems nnaHvpyeT 3aBeplwnTb B Aekabpe 2022 .

KomnaHus Space Norway anst aboHeHTOB MMHMCTEPCTBa 060poHbI HopBernv B ApKTUKe CO34aeT ABE MOJIE3HbIE HArpy3Ku
X-AMana3oHa YacToT, COBMECTUMbIE C aMEPUKAHCKO cuctemont WGS, 1 pasmectuT nx Ha MIC3 cepum ASBM.

KomnaHus Inmarsat B pamMkax pa3sutusi cucteMbl Global Xpress ansi noaBm>xHbIX aboOHEHTOB B ApKTMKe CO3AaeT ABe
nonesHsble Harpy3kn GX10A n GX10B kommepyeckoro Ka-agvMana3oHa 4acToT 1 pa3mecTuT ux Ha IC3 cepun ASBM. YnipaBneHue
nonesHbIMM Harpyskamu obecrneunT komMnaHus Space Norway.

[ns nposeaeHus paboT No MPOEeKTy M MOCNeAYIoWero ynpasneHus ABYMS CMyTHUKaMU cO3faHa KOMMNaHusi-ornepaTop
Space Norway HEOSAT AS.

Ha cesepe Hopserun B Tromsg komMnaHueit KSAT CcTposTcs YeTbipe CTaHUMK ANst YNipaBneHus cnyTHUkamu. Mpeanona-
raetcsi, 4yto obopyaoBaHWe ¥ NporpaMMHoe obecrneyeHne LeHTpa ynpaBneHnst CyTHUKaMU Anst CTaHUMI MO KOHTPaKTY KOM-
naHum Northrop Grumman 6yaeT co3gaBaTb koMnaHus GMV.

B nione 2019 r. komnaHus Northrop Grumman B pe3yfbTaTe KOHKypca noslydmna KOHTpakT koMnaHum Space Norway Ha
NpOeKTMPOBaHWE, NPON3BOACTBO WM MHTErpaumio ABYX CryTHMKOB cepumn ASBM (puc. 1.18) Ha ocHose nnatdopmbl GEOSTAR-
3 1 Ha Co3aHNe COOTBETCTBYHOLEN KPUTUYECKN BaXKHOW Ha3eMHOM MHDPACTPYKTYpbl. KaXxabli cnyTHUK 6yAeT MMETb pacyeT-
HbI CpOK (pyHKLMOHMPOBaHKS 15 neT, Maccy okosio 2 T U C MOMOLLbIO CONTHEYHbIX 6aTapelt 06ecneynT MOLWHOCTb 3N1EKTPONK-
TaHus 6 KBT.

Puc. 1.18. KoHctpykveHas cxema C3 cepymn ASBM

3anyck cnyTH1koB ASBM-1 u -2 nnaHupyetcs ¢ nomotbio PH FALCON-9 v1.2 Ha koHew, 2022 r.
Beoa cuctemsbl Arctic Satellite Broadband Mission B akcniyaTauuto HaMe4eH Ha BTOpYHo nonoBuHy 2023 T.



1.3.1. Frno6anbHbIEe cUCTEMBI

1.3.1.1. NMpoekT cucrembl komnauum AtContact (CLUA) I

KomnaHus contactMEO Communications LLC (Sedalia, wtat Konopazgo) B anpene 2006 r. nonyumna paspellieHne
denepanbHoi koMmuccum no cBsisu CLLA Ha 3anyck Tpex CMyTHUKOB, OCHALLEHHbIX PeTpaHCiATopaMu Ka-ananasoHa yacTor,
Ha reoCMHXpOHHble 12-yacoBble opbuTbl (HaknoHeHue 63,4°, BbicoTa B anoree 31 Tbic. KM) M 4yeTbipex MNC3 Ha
reoctaumoHapHble opbutbl (130° 1 33,5° B.4., 83° 1 121° 3.4.).

CucteMa npeaHasHayeHa s obecneyeHnst BbICOKOCKOPOCTHOrO AOCTYNa K ceT MHTepHET 1 0bMeHa MynbTUMEANUIMHOM
MHopMaLMelr MeXxay CTauMOHapHbIMM aboHEHTaMK, cHavana B CeBepHoii AMepUKe.

Yepe3 roa komnaHusi, nonyumsluas HammeHoBaHue AtContact, o6s3aHa 6blna 3akniOUUTb KOHTPAKT Ha co3gaHue
CMYTHUKOB. TepBbI1 CMYTHUK AO/MKEH BbiTb BbiBeAeH Ha opbuTy Ao okTsops 2009 r., a co3paHue CUCTeMbl AO/MKHO ObiTb
3aBepLieHo K anpento 2012 r.

B anpene 2007 r. koMnaHust AtContact 3akntoumnna KOHTPAKT ¢ KoMraHuel Space Systems/Loral Ha co3gaHue CnyTHUKOB.
B anpene 2008 r. komnanus AtContact yBegomuna deaepanbHyto kommccnio no ceasm CLUA 0 roToBHOCTM NpoekTa CUCTEMBI.
OpHako B deBpane 2009 r. komnaHmsa AtContact oTkasanacb OT MCMONb30BaHUS B CUCTEME CMYTHUKOB Ha BbICOKUX 3NIMNTU-
YeCKnx Op6VITaX. CpOKVI XXE pa3BepTbiBaHUA reoCTauMOHapPHbIX CMYTHUKOB HE 6bin onpeaeneHsol.

1.3.1.2. MNpoekTt cucrembl komnannm Northrop Grumman (CLLUA) I

AmepukaHckas komnaHust Northrop Grumman Tonbko B MapTe 2009 r. nonyunna paspelueHve dbeaepanbHoi koMuccum
no ces3v CLUA Ha co3paHue cuctembl Global EHF Satellite Network co cnyTHMkamu Ha BbICOKMX SNAMNTUYHECKUX W
reoCTaumoHapHbIX OpbuTax, OCHaLUEeHHbIX peTpaHcnsTopamn Ka- u V-gmanasoHoB 4actoT. OpgHako komnanust Northrop
Grumman B Ha4ane anpenst 2009 r. oTkasanacb OT JIMUEH3UN B CBSI3U CO CJIOXHBIM (PMHAHCOBBLIM MOJIOXXEHWEM. 3aaen Mo
MPOEKTY UCMONb3yeTcs B paboTax KOMMNaHUM NO CO3AaHUI0 CNYTHUKOB cepumn ASBM.

Paspen 2

CucTeMbl NOABMKXHOW CNYTHUKOBOM CBSI3M, BELLLAHUSA U nepeaavn
AaHHbIX

2.1.1. CucteMbl HU3KOCKOPOCTHOM nepefaYm AaHHbIX

2.1.1.13. NMpoekT cucrembl SaudiComsat (Caynosckas ApaBus)

Mcnonb3ys onbIT, NOMYYEHHbIV NPU CO3AaHUN SKCNEPUMEHTAsbHbIX CMYTHUKOB cepum SAUDISAT, uHctutyt KACST (King
Abdul Aziz City for Science and Technology) KocMUYeCKMX UCCNEAOBAHWI HAaYYHO-TEXHOIOMMYECKOrO LEHTPA MMEHW KOPOSst
Ab6aynasusa, ¢ 1977 r. Ben pas3paboTKy MHOMOCMYTHUKOBOMW CUCTEMBI NEpeaayn AaHHbIX.

B coctaBe cucTeMbl NNaHNpoBanocb UCMOMb30BaTb 24 HM3KoOpObuTanbHbIX MUKpoMIC3, npeaHa3HayeHHbIX ans obecne-
YeHUsi ABYXCTOPOHHEN MepeAaun MakeTHbIX AaHHbIX MeXAY CTAUMOHAPHLIMU M MOABWMXKHBIMU @OOHEHTCKMMM CTaHLMSIMU U
LIeHTPanbHOM HAa3EMHOM CTaHLMEN.

OnepaTop CUCTEMbI — MHCTUTYT KOCMUYECKMX UccneaoBaHuin KACST.

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




B sKkCnepyMeHTasbHbIX LUensxX Asisi OTPaboTKM TEXHOIOMMM HU3KOCKOPOCTHOM PETPAHCIALMM AaHHBIX KOMMAHUS UCMOSIb-
30Basia pagnoannapaTtypy, YCTaHoBeHHy0 Ha AByx UC3 cepun SAUDISAT-1 (-A n -B).

KocMuueckuit cermeHT

B cucTteMe ncnonb3oBanuch creaytowme cnyTHukm (tabn. 2.1).
Tabnuua 2.1

[aTta PakeTa-Ho- Homep [apamerpet opouTh!
HanmenosaHne UC3 3anycka cUTens NORAD BbicoTa B HaknoHeHwe,
anoree/nepuree, KM rpag.
SAUDICOMSAT-1* 28369 749/700 98,4
SAUDICOMSAT-2* 29.06.04 AHETP 28370 781/701 98,5
SAUDICOMSAT-3* 31125 713/653 98,1
SAUDICOMSAT-4* 31127 748/650 98,2
SAUDICOMSAT-5* 17.04.07 LOHEMP 31124 725/652 98,1
SAUDICOMSAT-6* 31121 759/650 98,2
SAUDICOMSAT-7* 31119 738/651 98,1

* - He ucnonb3yeTcs

CnyTHUKM co3aaHbl B CayaoBckoi ApaBum B UHCTUTYTe KACST KOCMUYECKUX UCCeNOBaHUMN,

KcnepuMeHTanbHas anmnapaTypa CryTHVUKOB (DyHKLIMOHMPOBAsa B PEXMMax NpsiMON peTpaHcasummM YM-curHasnos u ne-
pefayun LMgpoBbIX AaHHBIX CO CKOPOCTbIO 9,6 KOUT/C MeToaoM «3anucan-nepegan». Paboune 4acToTbl paaMONINHUN «BHU3»
— 437,075 (UC3 SAUDICOMSAT-1A) n 436,775 My (MC3 SAUDICOMSAT-1B).

B nioHe 2004 r. Ha opbuTbl 66111 BbiBEAEHbI ABa MMKPOMC3 nepeaayn AaHHbIX BTOPOro nokonenus, a B 2007 r. — ewe
NATb CNYTHWKOB. Macca cnyTHuKkoB cepum SAUDICOMSAT 12 kr, pa3mepbl 29,5%29,5%29,5 cm.

bopToBas npuémonepeatowas annapaTtypa ClyTHAKOB MOXeT paboTaTb B Avana3oHax yactoT: 400,15...402 My (ne-
penada), 399,9...400,05, 402...403 n 406...406,1 MI'y (npmem). BbixoaHas MOLLHOCTb NepeaaTynkos 2BT.

HaseMHbIl cerMeHT

CTaHuust ynpaBneHus cnyTHUKaMu HaxoauTcs B Riyadh (CaynoBckasi Apasust).

2.1.1.14. MNMpoeKT cucteMbl KOMNaHuu «aypua Aapocneiic» (Poc-
cuiickana ®epepaumn)

KCnepuMeHTanbHasi cucTeMa koMmnaHuv «[aypusi Aspocrneiic» npefHasHavyeHa Ansi OTpaboTKM TEXHOMOrMiA U
npefocTaBneHns ycnyr céopa M 06paboTkuM [aHHbIX aBTOMATUYEeckoM uaeHTUdUKaUMOHHOW cucteMbl AIS (Automatic
Identification System).

= «[laypua Aspocneiic»: www.dauria.ru

B 2013 r. komnaHuu «[Jaypus Aspocneic» noanucana corfalleHme o cotpyaHundectse ¢ OrYM «MopcBsa3bCNyTHUK C
Lenblo peanu3aumm NpoekTa CO3AaHUsi KOCMUYECKOro CerMeHTa aBToMaTUYeckoi MaeHTUhUKALMOHHON CUCTEMBI 1S MOHU-
TOPUHIra MOPCKUX U PeYHbIX CyZ0B. Peyub Mornia uaT 0 KOCMUYECKOM cucTeMe npueMa faHHbIX AIS Anst MOHUTOPUHIG MOPCKUX
1 peyHbix cyaos «KCIMA Ctpena». MNnaHnposanock B TedeHne 2014...2015 rr. copmmnpoBaTb opbutanbHyto rpynnupoBKy U3
5...6 UC3. Tocyaapctso MOrno npodrHaHCMpOBaTh 3anyck CnyTHUKOB, a ®IYMN «MopcBa3bCnyTHUK» — obecneunTb dyHKLMO-
HMpOBaHWe Ha3eMHOro cerMeHTa AN 06paboTku M pacnpeaeneHns KOCMUYECKUX AaHHbIX AIS.

KocMuueckuit cerMeHT

B cucreme ncnonb3osanuck crnegytowme UC3 (tabn. 2.2).
Ta6bnuua 2.2

fata Home MapameTpbl Op6UTHI
HaumeHosanne NC3 3anycka PakeTta-HocuTtesnb NORA% BbICOTa B HaKJIOHEHWE,
anoree/nepuree, KM rpag.
MEPCEN-M1* 40039 628/606
MEPCEN-M2* 20.06.14 AHEMP 40037 626/604 97,9
DX-1* 08.07.14  COO3-2.1B/®PEFAT 40071 637/626 98,5

* - He ucnonb3yeTcs



CornacHo 3asiBNeHuio KoMnaHun «Jaypvsi Aspocrieiic», B koHLe 2015 r. cnyTHuku cepum MEPCEI BMecTe ¢ cooTseT-
CTBYIOLUMMM NnULIEH3MsMK Bbinn NpoaaHbl komnaHum Aquila Space (B HacTosiiee Bpemst — Astro Digital). C 6onbluoid foneit
BEPOSITHOCTW, CMYTHUKW HE UCMOMb3YIOTCS B CBSA3U C OKOHYaHMEM pacyeTHOro cpoka yHKLMOHUPOBaHKSI.

CnyTHuKM cepumn NMEPCEN-M co3paHbl B hopM-thakTope «kybcaT» pasmepoM 6U Ha OCHOBE CMyTHWKOBOM MnaTdopMbl
«[Mepceit» pa3paboTku KoMnaHuu «[aypusi Aspocneiic». Macca CyTHUKOB — 6 Kr. PacueTHbli cpok (yHKUMoHMpoBaHus NC3
— 1 roag. PagnonuHum B pagmontobuTenbCcKOM AuanasoHe YacToT (YHKUMOHMPYIOT Ha CnyTHMKax Ha vactotax 400,16 u
400,19 MI'y. B nepBble MecsLbl NOCAE 3anycka KOCMUYECKMX anmnapaToB BO3HWKaNM npobnembl ¢ UX OYHKLMOHUPOBaHMEM:
npoucxoaunna HesarnaaHMpoBaHHas nepe3arpyska 60pTOBbIX KOMMbIOTEPOB, BO3HWKAJIN CJTIOXXHOCTY C Nepeaayeit AaHHbIX. Mpu
YYaCTUM POCCUNCKUX paamoniobuTeneil, KOTopble OKasblBajiv MOMOLWb B MOAAEPXKaHUM PafMOKOHTAKTa CO CryTHMKaMM,
paboTy KOCMMYECKUX anmnapaToB YAaNoCb CTabunusnposaTb.

CnyTtHuk DX-1 BbINONMHEH B (hopMe NpsiMOYrosibHoM npu3mbl pazmMepoM 40x40x30 cM, ero Macca — 27 kr. PacueTHast
NPOAC/IKUTENBHOCTL 3KkcnnyaTaumm UC3 — 3 roga. PagnoTtexHuyeckas cucremMa cnyTHUKa (yHKUMOHUPYET B AnanasoHax va-
crot 162,0125...162,0375 Mly (npvem curHanoB cuctembl AIS), 2269,5...2270,5 My (nepepaya NpUHATBIX AaHHbIX Ha
3emnt0), Ha vactoTax 434,975, 435,025 n 438,225 My (gaHHble TenemMeTpun u paguomasik), 144,975...145,025 MIy (ko-
MaHAHas paguonuHug). [laHHble nepeaatoTcs co CKopocTbio 9,6 k6uT/c. KoHcTpynpoBaHue u nporpammmuposaHune UC3 DX1
Npo13BOANIIOCH B TexHonapke «Ckonkoso». Cpok nponssoacTtsa MC3 DX-1 coctaeun 18 mec, a OpueHTMpoBOYHas CTOMMOCTb
cnyTHuKa — 4...5 mnH. gonn. CLUA.

[ns co3paHus MonesHo Harpysku CryTHUMKOB CMCTEMbl KOMMaHusa «[aypusi Aspocneic» npuobpena y KOMMaHuu
LuxSpace (pouepHee npeanpusTtne komnaHum OHB System) aBa komnnekTa AIS-NMpMEMHMKOB, aHaNOMUYHbIX TEM, KOTOPbIMM
ocHawanucb cnyTHukn VESSELSAT-1 un -2. Mpov3BoAWTENb 3MEKTPOHHBIX KOMMOHEHTOB MOSIE3HOW HArpy3ku — KOMMaHus
Emtronix.

Ha3eMHbIl cerMmeHT

MpueM 1 06paboTka TENEMETPUM CO CNYTHUKOB CUCTEMBI OCYLLIECTBS/ICA LIEHTPOM YNpaB/eHUs NMofeToM, OpraH30BaH-
HbIM «[laypuei Aspocneiic» B TexHonapke «CKOIKOBO».

2.1.1.15. NpoekT cucrtemsbl Aissat (Hopserus)

Cuctema Aissat npeHasHaveHa ans céopa 1 06paboTku AaHHbIX aBTOMATUYECKON UAEHTUDUKALMOHHOMN cucTeMbl AIS ¢
LieNblo KOHTPONIS U PEryiMpoBaHusl CYA0X0ACTBa B UCKITIOUNTENIbHOW 3KOHOMUYECKoM 30He HopBernn n apyrvx paioHax Mop-
CKMX U OKEaHWYECKUX aKBaATOPUIA.

3aKa3uMKaMmn CUCTEMbI BbICTYNalOT HOPBEXCKMI kocMuuecknit LeHTp (Norwegian Space Centre) 1 HOPBEXCKMIA LIEHTP
060poHHbIX nccneaoBaHuii (Norwegian Defence Research Establishment). Monb3oBaTenu cucTeMbl — MUHUCTEPCTBO O60POHBI
Hopseruu, Hopsexckas 6eperosas cnyxba 1 apyrue rocyaapCTBeHHbIE BEAOMCTBA U OpraHu3aumnu.

OnepaTopoM cucTeMbl — 0bpa3oBaHHast B cocTaBe SpaceNorway (noapasfeneHne HOpPBEXCKOro KOCMUYECKOro LIEHTpa)
KoMnaHus StatSat. OcHoBHast 3agava KoMnaHum StatSat cocTouT B ynpaBneHny HaumoHanbHbIMM ManbiMK CNYTHUKAMMU.

= StatSat: www.statsat.no
KocMunueckuit cerMeHT

B cncteme ncnonb3oBanuce cnepytowme cnyTtHukm (tTabn. 2.3).
Tabnuua 2.3

MapameTpbl Op6UTHI
HavnmeHoBaHue NC3 Aara PakeTa-HocuTenb Homep BbICOTa B HaK/IOHeHune
3anycka NORAD Y
anoree/nepuree, KM rpaa.
AISSAT-1* 12.07.10 PSLV-CA 36797 624/608 98,2
AISSAT-2* 08.07.14 COKO3-2.16/PPErAT 40075 632/624 98,4
NORSAT-1* ~ 42826 612/590
NORSAT-2% 14.07.17 CO03-2.16/DPEFAT 42827 611/589 97,5
NORSAT-3 29.04.21 VEGA 48272 617/615 97,8

* - He ucnonb3yeTcs

CnyTHukun AISSAT-1 n -2 pa3paboTaHbl Ha OCHOBE HAHOCMYTHUKOBOM NNaTopMbl 06LIEero HasHayeHus nabopaTopum
Space Flight Laboratory MHCTUTyTa asapoKoCcMUMYECKMX MCCneaoBaHnit yHuBepcuteTa TopoHTo (University of Toronto Institute
for Aerospace Studies), umetoT popMy Kyba ¢ AMHON rpaHn 20 CM U NOJIHYIO Maccy 6 Kr NMpyu Macce NoJsie3HON Harpy3Ku OKoJo
2 Kkr. bopToBasi cuCTEMa 3MEKTPONUTAHUS CMYTHUKOB COAEPXUT 36-3/1EMEHTHBIE MaHENN COMHEYHbIX 6aTapeii Ha MOBEPXHOCTY
kopriyca UC3 1 ABa NMUTUIA-MOHHBIX akKyMynsiTopa eMKoCTbio 5,3 A-u. OpueHTaumsi U cTabunmsaums CryTHUKOB Ha opbuTte




OCYLLECTBSAETCSA MO TPEM OCSM C MOMOLLbIO TPEX OPTOrOHasIbHO OPUEHTUPOBAHHLIX MaxOBWKOB U TPEX 3/1EeKTPOMAarHWUTOB.
TOYHOCTb HaBeAEHNS N yAEpXKaHWUS OpUEHTaLUN COCTaBNSET HECKOMbKO rpagycos.

PacueTHbI cpok akcnnyataumum UC3 — 3 roaa. MonesHas Harpyska paspaboTaHa koMnaHuei Kongsberg Seatex v npea-
cTaensieT coboit SDR-NpueMHUK. Pacxoabl Ha co3aaHne UC3 AISSAT-1 cocTaBunm okosno 5 MaH. gonn. CLUA.,

B coctas obopyaosaHus cnytHuka NORSAT-1 (puc. 2.1) BXoAsAT ABa NpUEMHMKA HOBOro nokoseHust ASR-x50 coBmecT-
HoW pa3paboTku Kongsberg Seatex n ESA, paccuMTaHHble Ha YCTaHOBKY Ha MaslopasMepHbIX CMYTHWUKaX C OFpaHUYEHMEM Mo
macce 1,5 kr u MoLHocTv 6OpPTOBOW cUCTEMbI 3neKkTponuTaHus 5 BT.
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Puc. 2.1. KoHcTpykTneHas cxema MC3 NORSAT-1

MpuemHnk ASR-x50 cxox ¢ npueMHbIM 060pyaoBaHneM cnyTHUKOB cepun AISSAT n UC3 EXACTVIEW-9, Ho cnocobeH
o6HapyxuBaTb 6osbllee YnCo kopabneli B 30HaxX C BbICOKON MHTEHCUBHOCTBIO CYA0XOACTBA. OH KOMMMEKTYeTCs ABYMS (MaK-
CMManbHOEe KONMYeCTBO — 4) OPTOroHaNbHO OpPUEHTMPOBaHHbIMKU VHF-aHTeHHaMK, 06ecrneumBaloLLmMMmn YeTbipexkaHabHbIN
npueMm AaHHbIX. Takxke kak Ha cnyTHuke EXACTVIEW-9 3Tu aHTeHHbl 6yayT pa3BopaumBaTbCsl Ha opbute.

CnyTtHuk NORSAT-2 (puc. 2.2) pa3paboTaH nabopatopueli Space Flight Laboratory MHCTUTYTa a3pokocMUYecKkux nccne-
JIOBaHWUI YHMBEpCUTETa TOPOHTO Mo 3aka3sy LeHTpa Norwegian Space Centre.

Puc. 2.2. KoHcTpykTneHas cxema MC3 NORSAT-2



Macca cnyTHVKa cocTaBnseT 16,7 Kr, pasmepbl 20x30x44 cM. MOLLHOCTb CONHEYHbIX 6aTapeit — 57 BT. CnyTHuku NOR-
SAT-1 u -2 ocHalleHbl MOHOMOJbHOW AIS-aHTEHHOM, NMpWeMHOI annapaTypoi curHanos AIS, packnazbiBaeMoin Ha opbuTte
VDE-aHTeHHOM T1na «BOMHOBOM kaHan» (pa3paboTka yHuBepcuteta Toronto, pa3mepsl — 80,0%97,5 cM) 1 aynnekcHoit anna-
patypoii VDES (npuem B AnanasoHe yacTtoT — 157,1875...157,3375 Mlu, nepegaya — 161,7875...161,9375 MI'y). Macca pa-
avoannapatypbl AIS — 1,3 kr, VDES — 1,5 kr. Pa3paboTky pagmoannapaTypbl Ha OCHOBE TEXHOJIOMMU NPOrpaMMHO-onpeaens-
€MbIX PaAMoCUCTEM OcyLLecTBMNa koMnaHus Kongsberg Seatex. CkopocTb nepeaayn AaHHbIX B huaEpHOWM NMHWUK S-AnanasoHa
yacToT — 1 Méut/c.

Ha koHey 2016 r. nnaHmpoBancs 3anyck NC3 AISSAT-3 ¢ ycoBepLUeHCTBOBaHHbIMU NPUEMHUKAMU CUrHANOB CUCTEMBI
AIS. 3anyck 6bi51 NepeHeceH Ha BTOpYl nonoBuHy 2017 T. U cOCTOsICA B HOSI6pe, HO BCNIEACTBUE HELTaTHoM paboThl PH
CMNYTHWK 6blN1 yTEPSH.

Ha cnytHuke NORSAT-3 maccoli 15 kr (puc. 2.3) yctaHoBneHbl AIS-MpUeMHUK M paavonokaTop Afs KOMMIEKCHOro
MOHUTOPWHIa CYAOXOACTBA B CeBepHbIX WmMpoTax. CnyTHMK NORSAT-3 paspaboTaH nabopatopueii Space Flight Laboratory
MHCTUTYTa a3pOKOCMUYECKUX UCCNIEA0BAHMUI YHUBEPCMTETA TOPOHTO Mo 3aKa3y LeHTpa Norwegian Space Centre oT 10 siHBapsi
2018 .
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Puc. 2.3. KoHcTpykTneHas cxema MIC3 NORSAT-3

Pa3mepbl kocMuueckor nnatdopMbl — 20x30x40 cM, aHTeHHbI PJ1IC — 5662 cM. Kpyrosoe BepOSITHOE OTK/TIOHEHWE MNpU
onpeaeneHnn MecTornonoXeHns HalBOAHOro CpeacTBa C MOMOLWbIO paanonokatopa — 10 kM. MNepnoanyHoOCTb NOBTOPHOMO
HabntoaeHns 06beKTOB — 0 12 4, Ha WKpoTax Bbille 70° — 3 4. CryTHMK NAIAHUMPOBANOCh BbIBECTU Ha OPOUTY BbICOTOMN OKOJIO
600 km B 2020 r., HO 3anyck 6bi1 0TNoXeH Ha 2021 r. 1 OCyLeCcTBMEH B anpere.

MepcneKkTyBHbIE CNYTHUKWU. Ha ApyromM nepcnekTMBHOM criyTHuKe cucteMbl — NORSAT-4 — BMeCTO paamonokatopa Bme-
cte ¢ AIS-NpMEMHMKOM MIAHMPOBANOCh UCMOMb30BaTb OMTO3EKTPOHHYIO CMCTeMy KoMnaHuu Safran Reosc (aodepHsist y
Safran Electronics & Defense). 3anyck UC3 NORSAT-4 6bi1 Bo3MoxeH nocrne 2020 r.

HaseMHbIl cerMeHT

[ns ynpaBneHus CNyTHMKaMW U NpyYeMa AaHHbIX MCMONb30BaNach HaseMHas CTaHums komnaHum Kongsberg Satellite
Services B Svalbard. C 2013 r. ynpaBneHue CnyTHUKaMKU CUCTEMbI OCYLLECTB/ISIETCA CNELManbHO CO3AaHHON AJis 3TOro KoMna-
Hueii StatSat. MpuHSTbIE AaHHbIE TPAHCIMPYIOTCS B LEHTP YNPaB/ieHWs MOJIETOM, PacrosIOXKEHHbIV B KXXHOV YacT Hoperum
B HOpBEXCKOM LieHTpe 060POHHLIX MccnefoBaHUi. OCHOBHas CTaHUMS NpyYeMa AaHHbIX O HaJBOAHOW 06CTaHOBKE HAaX0AMTCS
B ueHTpe AIS B Vardg (Vessel Traffic Service Centre), ocHaweHHoM B 2015 r. aHTEHHOM cMcTeMON S-AManas3oHa YacToT ava-
MeTpoM 3,7 M (AMaMeTp paanonpo3pavHoro nokpbuiTus — 4,5 M) U NPUEMHbIM 060pYyAOBaHWEM, Pa3paboTaHHbIM KaHaACKOW
nabopatopueit Space Flight Laboratory.

2.1.1.16. NMpoexTt cucrembl AAUSat ([laHusn)

Cuctema npegHasHayeHa Ans oTpaboTKyM TEXHONOrMM cbopa AaHHbLIX aBTOMaTUYECKOW MAEHTU(UKALIMOHHOW CUCTEMbI
AIS ¢ nomoLubo ManopasmepHblx MC3 knacca «kybcat». Co3aaHMeM CNyTHUKOB CUCTEMbI 3aHUMAIOTCA CTYAEHTbI U COTPYAHWKM
nabopaTopun CyTHUKOBBIX CUCTEM ofibboprckoro yHuBepcuTeTa (Aalborg University), Janus.



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

KocMuueckuit cerMmeHT

B cucteme mcnonb3osanuck cnegytowme UC3 (tabn. 2.4).
Ta6bnuua 2.4

MapameTpbl 0p6UTHI
HaumeHosaHue NC3 fata PakeTa-HocuTenb Homep BbICOTa B HaK/IOHeHune
3anycka NORAD Y
anoree/nepuree, KM rpaa.
AAUSATCUBESAT 2* 28.04.08 PSLV-CA 32788 596/579 97,5
AAUSAT-3* 25.02.13 PSLV-CA 39087 788/770 98,4
AAUSAT-5* 19.08.15 - 40948 cowen c opbutbl 15.03.16
AAUSAT-4* 25.04.16  COKO3/®PEIrAT-M 41460 640/439 98,1

* - He ucnosnb3yeTcs

Bcero Ha opbuTbl 66110 BbiBeAeHO YeTbipe MC3, oCHALLEHHbIX 3KCNEPUMEHTaNIbHBIMU KOMMIEKTaMU NPUEMHUKOB CUrHa-
nos AIS.

NC3 AAUSAT CUBESAT-2 npogomkaeT nepegady TenemMeTpum Ha yactote 437,426 Mlu.

NC3 AAUSAT-3 npekpatvnn QyHKUMOHNPOBaHMe B ceHTsi6pe 2014 r.

NC3 AAUSAT-5, foctaBneHHblin B aBrycte 2015 r. Ha MKC 1 BbiBeeHHbIN Ha opbuTy B okTsibpe 2015 r., npekpatun
CyLLlecTBOBaHue.

NC3 AAUSAT-4 1 AAUSAT-5 BbinonHeHbl B hopM-aktope «1U» n nmetoT Maccy 1 kr. Ha UC3 ycTaHOBNEH ycoBep-
LUEHCTBOBAHHBIV N0 cpaBHeHMIO ¢ MC3 AAUSAT-3 paavonpueMHUK curHanoB AIS, paboTatowmii No NPUHLUMMY NPOrpaMMHO-
onpegensieMblx paguocucteM (SDR). PacyeTHbI cpok cyliecTBoBaHust IC3 Ha opbuTe — okono 6 Mec. MNepeaaya AaHHbIX C
MC3 ocywiecTBnseTcs Ha YacToTe paavomasika (437,425 MI'y) B nakeTHOM pexxuMme co ckopoctamm 2,4; 9,6 n 19,2 kbut/c.

2.1.1.17. NMpoekTt cuctembl Skywalker (Kurait)

MHorodyHKUmoHanbHas cuctema Skywalker npegHasHaveHa Ans NpefoCcTaBieHns yeiyr cbopa U peTpaHCAsaLMN HU3KO-
CKOPOCTHbIX aHHbIX, BK/tOYasl AiaHHbIE aBTOMATUYECKOW MAEHTUDVKALMOHHOW ccTeMbl AIS, CMCTEMbI aBTOMATUYECKOrO 3a-
BMCMMOro HabntogeHus B pexume pagmosellanHus (ADS-B), IoT (Internet of Things)-cuctem n apyrux, a Takxe ycnyru Koc-
MUYECKON CbEMKM B TMMEPCMEKTPaNbHOM PEXUME UMM OTAENbHBIX ydacTkax MK cnekTpa, Hanpumep, CpeaHEBOSHOBOM W
AJIMHHOBOJTHOBOM.

Pa3paboTtky cuctembl ¢ 2007 r. ocywecrenseT komnaHust Head Aerospace (China Head Aerospace Technology Ltd.).

LLITab-kBapTpa KOMMaHMK pacnonoxeHa B MekuHe, AoYepHUE KoMMaHun — B HuaepnaHaax, ®paHumu, Utanuu, Lseit-
uapum 1 FOHKOHre.

= Head Aerospace: www.head-aerospace.com

B cucteme Skywalker nnaHnpoBanochk Ucnonb3oBaTb 48 CyTHUKOB, U3 HUX 12 — Ha COMIHEYHO-CMHXPOHHBIX opbuTax, a
36 — Ha opbuTax BbICOTOM 0K00 700 KM C Hak/ToHeHWEM 50° B WECTM opbUTanbHbIX MIOCKOCTAX. B 3aBUCUMMOCTM OT YCTaHaB-
NMBAEMOW MOJIE3HOW Harpy3Kku B6yayT MCMONb30BaTLCA CMYTHUKM pa3HbIX K1accoB Maccoi 15...150 kr.

KocMuueckuit cerMeHT

B cucreme Skywalker ncnonb3aytotcs cnegytowme cnyTHukm (Tabn. 2.5).
Ta6bnuua 2.5

MapameTpbl 0p6UTHI
HanmMeHoBaHue NC3 3;"%1?@ Paketa-HocuTenb Homep NORAD BbICOTa B HaK/IOHEHWe,

anoree/nepuree, kKM rpaga.
HEAD-1* 14.11.17  LONG MARCH-4C 43011 818/803 98,8
HEAD-2A 44838 513/495
HEAD-2B 07.12.19 KUAIZHOU-1A 44839 515/497 97,4
HEAD-4 31.05.20 LONG MARCH-2D 45624 504/489 97,3
HEAD-5 17.06.20 LONG MARCH-2D 45796 506/488 974

* - He ncnonb3yeTcs

CnyTHuku cepumn HEAD (unu HEDE) co3aaet komnanus SAST (Shanghai Academy of Spaceflight Technology).



MepBbit cnyTHUK HEAD-1 sBnsieTcsa npoToTunoM 6yaywmx annapaTtoB. Macca MIC3 — 45 Kkr, pasMmepbl Koprnyca —
88x41x44 cM. CucTeMa anekTponMTaHns CNyTHMKA paccyMTaHa Ha obecreyeHne cyMMapHOro sHepronoTpebneHms 6opToBoro
obopyaosaHus 40 82 BT 1 coaepXkuT pa3BepThiBaeMble Ha OpbuTe ABYXCEKLMOHHbIE NAHENM CONTHEYHbIX 6aTapei nnowaablo
0,96 M2, a TaKKe akkyMynsaTop eMkocTbio 20 A-y. OpueHTaumsa 1 ctabunmsauma UC3 Ha opbuTe OCyLLECTBNSETCA MO TPEM
ocsaM, PacyeTHbIN Cpok yHKLMOHMPOBaHWS CMyTHUKA — 2...3 roaa.

NC3 HEAD-1 obopynoBaH anmapaTypoil npueMma AaHHbix AIS 4eTBepToro nokoneHusi, obecneyvsatolleil npueM Ao
2 MJIH. KOPOTKMX COOBLLEHNI U OTCNEXMBaHME A0 60 ThIC. CyAOB B TeUyeHue cyTok. MponyckHasi CNoCO6HOCTb paanoaMHIAN
nepeaayun AaHHbIx — 2 Méut/c.

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

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

3aBepLmnTb pa3sBepTbiBaHMe cucteMbl Skywalker n mpucTynnTb K ee akcnayataumm B NoIHOM 06beMe MnaHMpoBanoch B
2022 .

2.1.1.18. NMpoekT cuctembl LatinSat komnaHuii Latin Trade Satel-
lite n Aprize Satellite (ApreHTnna n CLLA)

CucteMa npeaHasHayeHa A/ opraHvsaummn cbopa AaHHBIX OT KOHTPOJSIbHO-U3MEPUTESIbHOWM annapaTypbl, pas3finyHbIX
AATYMKOB U YCTPOMCTB CUIrHANM3aLMK, YCTAHOBIEHHBIX Ha CTaLMOHAPHbIX M MOABMXXHbLIX 0BbeKTaX.

Cucrema nepepayn AaHHbIx LatinSat npegHasHadeHa Ans nNpefocTaBneHns yoiyr nepefadv AaHHbIX Ha TeppuTopun
ApreHTuHbl. COOTBETCTBYHOLEE pa3pelleHune 6bio BbigaHO koMnaHun SpaceQuest/Aprize Satellite Argentina HauMoHanbHLIM
KOMUTETOM MO paamocssasn ApreHTuHbl (Comisidn Nacional de Communicaciones de Argentina) B 2001 r.

OnepaTopoM cucteMebl LatinSat 6bina komnaHus Latin Trade Satellite, o6pa3oBaHHas B 1993 r.

= Latin Trade Satellite: www.latintradesatellite.com

MepBOHauanbHbIN NPOEKT CUCTEMbI, MHULIMMPOBAHHLIN B Hadane 1990-x rr., NpeaycMaTpyBan pas3BepTbiBaHNE B TeYe-
Hue 10 neT cuctembl U3 64 HM3KOOPOEUTANBbHBIX CMYTHWUKOB. [Ans ero peanusaunm 6uinm nonyyeHsl paspeleHns MC3 Ha paboTy
paanonuHuiA cuctemsl B UHF-ananasoHe 4acTorT.

B cepeanHe 1990-x roaoB NpoeKT Mnpu y4acTum KoMnaHum Aprize Satellite TpaHcchopMUpoBancs B co3gaHMe KOMMaHUEN
SpaceQuest skcnepMMeHTanbHOM CUCTEMbI HA OCHOBE MUKPOCTYTHUKOB HU3KOCKOPOCTHOM MNepeaayn AaHHbIX.

[anbHeliwee pa3BUTUE NPOEKT MONYYM B CUCTEME KoMMaHuK exactEarth (KaHaga).

KocMuueckuit cermeHT

B cucreme LatinSat ncnonb3osanuce cnegytowme cnyTHukM (Tabn. 2.6).
Ta6bnuua 2.6

[aTta PakeTa-Ho- Home [apameTpel OpoUTL!
HanmeHosaHue NC3 sanycxa cnTens NORA% BbICOTA B HaK/IOHeHVe,
anoree/nepuree, kKM rpag.
LATINSAT-A* 27612 653/623
LATINSAT-B* 20.12.02 AHENP 27606 689/633 64,6
LATINSAT-C (APRIZESAT-1)* 28372 765/702 98,4
LATINSAT-D (APRIZESAT-2)* 29.06.04 AHETP 28366 853/700 98,2

* - He ncnonb3yeTcs

Macca UC3 coctaBnseT 12 kr, pa3mepbl — 25x25x25 cM. PacueTHbIi cpok dyHKUMoHUpoBaHus UC3 coctaBnsieT 5 ner.

B cocTaB nonesHov Harpysku Tuna a1eKTPoHHOM nouThl (store-dump payload) UC3 BxoauT YeTbipe NpueMHmKa, pabo-
Talowme Ha UKCMPOBAHHON YacToTe, OAMH MpUEMonepesaTUMK KOMaHA ynpasneHus U TenemeTpumn (NpueM faHHbIX Ocy-
LeCTBNSETCA B Avana3oHe vacTtoT 399,9...400,05 MIy) u aBa nepefatyvka, paboTtaiowme Ha QUKCUMPOBaHHbLIX YacToTax.
MNepeaaTyunkn cUCTEMbI peTPaHCAALMM AaHHbIX DYHKUMOHMPYIOT B AnanasoHe YacTtoT 400,5...400,65 My 1 MMEIOT BbIXOAHYIO
MOLLHOCTb 7 BT npu paboTte yepe3 BCeHanpaB/EHHYO aHTEHHY (MTOroBasi MIOTHOCTb SHEPTUKN M3Ny4YeHusl C BbiCOTbl 800 KM
Ha NoBepXHOCTb 3eMnun — 127,8 BT/M%/4 k). [Ba nepBbIX 3KCMyaTaLMoHHbIX BapuaHTa MC3 LATINSAT-1A n LATINSAT-1B
6binM pa3paboTaHbl komnaHven SpaceQuest. OuepeaHble ABa cnyTHUKa LATINSAT-1C u LATINSAT-1D Bnocneactsuv nony-
YnnK TaKke HammeHosaHust C3 APRIZESAT-1 m -2.

HaseMHbIl cerMeHT

B cocTtaBe Ha3eMHOro cerMeHTa WMCMOMb3ylOTCS PErnoHasibHble aBTOHOMHO (DYHKLMOHUPYIOWME Y3/10Bble CTaHUMK
(Regional Satellite Nodes), obecneumBalolime nMpueM AaHHbIX CO CMYTHUKOB. [puHSATbIE AaHHbIE NEpeaalTcs B LIEHTP



06paboTku (Data Center) no cetv MIHTEpHET, a 3aTeM — HENOCPEACTBEHHO NoTpebuTento. Obluee ynpaBneHWe CUCTEMOM OCy-
wecrenseTcs u3 eguHoro ueHtpa ynpaeneruns (Network Operations Center).

A6GOHEeHTCKNe TepMHuUHabl

MepBblit TepMuHan cuctembl LatinSat 6bin co3gaH B 1996 r. AGOHEHTCKME TEpMUHaNbI NNaHMPOBanoch BbiMyckaTh B
CTaumMoHapHOM 1 MObubHOM BapuaHTax. [ns 6yaywmx aboHEHTOB Takxe pa3pabaTbiBasiocb ManorabaputHoe Heaoporoe
TepMuHanbHoe obopyaoBaHue (annapaTtypa Tvuna «tag»), obnapatowee manbiM sHepronoTpebneHmem n cnocobHoe pabotatb
B CaMbIX CYPOBbIX KTMMATUYECKUX YCITOBUSIX.

2.1.1.19. NMpoekT cucrtembl Xingyun (KuTtait)

Cuctema Xingyun npegHasHayeHa Ans peTpaHCIsSUMM HU3KOCKOPOCTHBIX AAHHbIX CUCTEM MEXMALLUMHHOMO obMeHa u cu-
cteM IoT. Pa3paboTKy CUCTEMbI BELET KUTACKas rocyaapcTBeHHas kopriopaumsi CASI (China Aerospace Science and Industry
corporation, 9-9 akagemusi).

B coctaB cuctembl BoriayT 100...156 ManopasMepHbix MC3. CNyTHUKM NnaHMpyeTcs pa3MellaTb Ha opbuTax BbICOTOM
okono 1000 kM. Pa3BepTbiBaHWE 1 BBOJ, CUCTEMBI B 3KCT/TyaTauuio OXxXnaaloTces He paHee 2025 r.

OnepaTopoM cuctembl 6yaeT komnaHus Xingyun Satellite Co.

KocMuueckuit cermeHT

B cucteme Xingyun ucnonb3ytoTcsa cnegytolwme cnyTHukm (tabn. 2.7).
Tabnuua 2.7

flata PaKeTa-HOH- MapameTpbl opbuThI
HaunmeHoBaHne UC3 3anycka Tens Homep NORAD BbICOTA B HaK/OHEHWE,
anoree/nepuree, KM rpag.
XY S-1 (XINGYUN SHIYAN-1)* 09.01.17 KUAIZHOU-1A 41913 543/526 97,3
XINGYUN-2-1 45602 577/565
XINGYUN-2-2 12.05.20 KUAIZHOU-1A 45603 579/564 97,5

* - He ncnonb3yeTcs

SKkcnepuMeHTanbHbIi cnyTHUK XINGYUN SHIYAN-1 BbinonHeH B dopM-dakTope «kybcaT» pasmepom 2U. Macca UC3 -
2,8 kr. C3 paspaboTaH coTpyaHuKamu ceBepo-3anagHoro nonurexHudeckoro yHusepcuteta (Northwestern Polytechnical
University) n o6opynoBaH NpoTOTUNOM NpueMonepegatoLlero obopyaosaHus L-ananasoHa yactot. CnyTHUK npeaHasHavancs
[NS1 AEMOHCTPaLMM TEXHOMOMUIA CBA3M B L-AnanasoHe 4acToT cucteM Xingyun v Hongyun.

B 2018 r. nnanupoBarncs 3anyck ewe ayx UC3 cuctembl (XINGYUN-2-1 n -2-2), ogHaKo OH 6bii1 oTnoxeH go 2020 r. u
ocylecTeneH B Mae. Oba cnyTHuKa (puc. 2.4) ocHalleHbl NpuemonepeaaomnmM obopyaosaHneM L-ananasoHa 4actoT u 0bo-
PYZAOBaHUEM OMTUYECKOW MEXCIYTHUKOBOM CBSI3M.

Puc. 2.4. KoHcTpykTneHas cxema UC3 cepum XINGYUN-2

B aHBape 2020 r. npeanonaranock, Yto B COCTaB cucteMbl BovayT 80 UC3.



2.1.1.20. NMpoekT cuctembl Panda Star (KuTait)

Cuctema Panda Star npefHasHayeHa Ans peTpaHCASLMM HU3KOCKOPOCTHbBIX AaHHBIX CUCTEM MEXMALUMHHOrO ObMeHa K
cuctem IoT. CucteMy npeanonaraeTcs MCMONb30BaTh AJ1st Nepeaaym AaHHbIX OT pa3fMYHbIX TUMNOB AATYMKOB, BKIOYas HOCK-
Mbl€ YCTPOMCTBA, OTCNEXMBAIOLLME COCTOSIHUE OpraHM3Ma U MeCTOMONOXEHUE YenoBeKa U XXUBOTHbIX (B YaCTHOCTU, NaHA).

Pa3paboTkoii cucTeMbl 3aHMMaeTcs koMnaHus Jiutian MSI Technology Development npu dhVMHAHCOBOM NOAAEPXKE CU-
aHbCKOMO MHCTUTYTa OMTUKMU M TOYHON MEXAHWNKWN aKaeMUU Hayk.

B cocTaBe cucTeMbl nnaHMpyeTcs ncnonb3osaTh 72 VIC3 Tnna «kybcat».

KocMuueckuit cerMmeHT

B cucTteMe ncnonb3oBanuch creaytowme cnyTHukm (Tabn. 2.8).
Tabnuua 2.8

MapameTpbl 0p6UTHI
HaunmeHoBaHue NC3 3a£|l'|a;/Tc?<a PakeTa-HocuTenb Homep NORAD BblCOTa B HaKNOHeHWe,
anoree/nepuree, KM rpaa.
LADYBIRD-1 (PIAO CHONG-1)* -
LADYBIRD-2 (PIAO CHONG-2)* 43838
LADYBIRD-3 (PIAO CHONG-3)* 43840
LADYBIRD-4 (PIAO CHONG-4)* 07.12.18  LONG MARCH-2D 43841 554/533 97,5
LADYBIRD-5 (PIAO CHONG-5)* 43839
LADYBIRD-6 (PIAO CHONG-6)* 43844
LADYBIRD-7 (PIAO CHONG-7)* 43842

* - He ucnonb3yeTcs

BbiBeieHHble Ha opbuTty cnyTHUkM PIAO CHONG («60XXbsi KOPOBKa») OTHOCSATCS K MEPBOMY MOKOSIEHWIO annapaToB Cu-
crembl. OanH UC3 umeeT Maccy 100 kr, Tpu UC3 (-2, ..., -4) BbINONHEHbI B dhopM-thakTope 6U u Tpu (-5, ..., -7) — B dhopM-
akTope 3U. MakcumarnbHoe 3HepronoTpebnerHue VIC3 pa3mepoM 6U — 65 BT. B 60pTOBOI cUCTEME SNEKTPONUTAHUS NpUMeE-
HeHbl rMBKMe NaHenn conHeYHbIx baTapeit. CnyTHUkM 06opyaytoTcs GAP anst obecneyeHnst BO3MOXHOCTU cbopa AaHHbIX OT
20 TbIC. Ha3eMHbIX AaTYMKOB B TeveHue yaca. lNepedaya AaHHbIX OT KaXAoro cryTHUKa ocylectsnseTca B UHF-gnanasoHe
vacrtot (400,17 Mlu).

B 2019 r. nnaHupoBancs 3anyck elue yetbipex VC3, ogHako cBeaeHuMiA O NMOArOTOBKE 3arycka Her.

3aBeplunTb pa3BepTbiBAHNE CUCTEMbI B NOSIHOM 06beMe Hamevanock B 2022 r.

2.1.1.21. NMpoekT cucrembl komnauuun Helios Wire (KaHapa)

Cucrema npefHasHayveHa ans peTpaHCASIUMM AaHHbIX CUCTEM MeXMaLIMHHOro obmeHa u cuctem IoT. Cuctemy paspaba-
TbiBaeT KoMnaHusa-ctaptan Helios Wire. LLTab-kBapTupa koMnaHum HaxoauTtcs B Vancouver (KaHaaa).

= Helios Wire: helioswire.com

B aBrycre 2017 r. B paMKax «MOCEBHOro» payHaa MHaAHCMPOBaHMS B NPOEKT 6b110 MHBECTUPOBaHO 4 MiH. gonn. CLUA.
KoMnaHus 3asBnsna, YTo MMEET rapaHTuM NoTeHUManbHbIX MHBECTOPOB Ha NpeaoCcTaB/ieHne CPeacTB B pasmepe A0 35 MH.
nonn. CLUA.,

KocMuueckuit cerMmeHT

B cucteme komnaHum Helios Wire ncnonb3oBancs oavH cnyTHUK (Tabn. 2.9).
Ta6bnuua 2.9

" flata PaKeTa-HOCH- MapaMeTpbl Op6UTHI
aumetosatne NC3 3anycka Tenb Homep NORAD BbICOTa B HaK/OHeHve,
anoree/nepuree, kKM rpag.
(SIRIgﬁTﬁAF'IEII:IIEI?\lRD-ER-Z)* 03.12.18  FALCON-9 v1.2 43759 597/579 97,7

* - He ucnonb3yeTcs

B cucrteme nnaHupyeTtcs ncnonb3oBaTb A0 30 HU3KOOPOUTANbHBIX CMYTHUKOB.
3anyck nepBoro AeMoHcTpauunoHHoro NC3 HELIOS WIRE BIU (LANDMAPPER-BC 4, CORVUS-BC, SIRION PATHFINDER,
«kybcaT» pa3mepoM 6U) B Hosibpe 2017 r. 6bln aBapUiHbIM.



BTopolt aeMoHcTpauuoHHbIi cnyTHUK PATHFINDER-2 (HELIOS, SIRION, «ky6caT» pasmepoM 16U) 6bin 3anyLleH B ae-
kabpe 2018 r.

B 2019 r. nnaHMpoBanoCb HauaTb 3anycky NepBbiX KOMMEPYECKMX CMYTHUKOB cucTeMbl. PaspaboTtky MC3 BeaeT komna-
Hus Astro Digital. CnyTHMKKM OTHOCSTCS K Kraccy «Kybcat» u BbiMosHeHbl B popM-thakTope 16U. Ux macca coctasut 20...25
Kr. Nepeaaya AaHHbIX OT Ha3eMHbIX AaTYMKOB ByaeT OCyLWecTBAATLCS B S-AnanasoHe YacToT. MeprnoanyHocTb cbopa AaHHbIX
cuctemon u3 asyx MIC3 MoxeT cocTaBuTb 7 u.

Bcero usrotasnusaetcs 28 UC3 cepumn HELIOS (SIRION).

MNepeble gBa NC3 HELIOS-2 (SIRION) n HELIOS-3 (SIRION) Hame4anocb BbiBECTU Ha opbuTy ao mapta 2021 r., HO
3anyck 6bin nepeHeceH Ha 2022 T.

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

3anyck UC3 HELIOS-17 (SIRION), ..., HELIOS-30 (SIRION) HameuyeH Ha 2023 r.

KomnaHnus Helios Wire ocyliecTBnsieT CaMOCTOSITENbHYHO pa3paboTKy TEPMUHAN0B A/ UCMOJSIb30BaHMSl B CUCTEME.

2.1.1.22, lNMpoekT cucrembl komnaHum Fleet Space Technologies
(ABcTpanus)

Cuctema npefHasHaveHa Ans peTpaHcnauMmn faHHbix cuctem IoT. CucteMy paspabaTtbiBaeT koMnaHus-ctaptan Fleet
Space Technologies. LLITa6-kBapTupa koMnaHum Haxoautcs B Adelaide (AscTpanus).

= Fleet Space Technologies: www.fleet.space

B 2017 r. B npoeKT 6b110 MHBECTUPOBaHO 5 MnH. aonn. CLUA, HeobxoauMblx Ans Hadana pabor.

CncTeMa nepBoHa4asnbHO A0KHA b6bina coctoaTb M3 okoso 100 NC3, Ha co3aaHme koTopbix notpebdyetcs 150...200 MAH.
ponn. CLUA. CnyTHMKM NnaHupoBanoch pasMellatb B 20 opbutanbHbIX niockocTax no 5 UC3 B kaxaon. Mo3xe B cocTaBe
cucTeMbl Npeanosaranock ncnonb3osaTb 140 UC3. 3aBeplunTb pa3sBepTbiBaHWe CUCTEMbI Npeanonaranocs K 2022 r.

KocMuueckuit cerMmeHT

B cucteme komnaHum Fleet Space Technologies ncnonb3ytotcs cneagytowme cnyTHuku (Tabn. 2.10).
Ta6nuua 2.10

MapameTpbl 0p6UTHI
HaunmeHoBaHue NC3 Aara PakeTa-HocuTenNb Homep BbICOTa B HaK/IOHEeHue
3anycka NORAD Y
anoree/nepuree, KM rpaa.
PROXIMA-1 43694 518/492
PROXIMA-2 11.11.18 ELECTRON 43696 518/492 8
CENTAURI-2 29.11.18 PSLV-CA 43722 496/474 97,4
CENTAURI-1 03.12.18 FALCON-9 v1.2 43809 598/577 97,7
CENTAURI-3 (TYVAK-0210) 22.03.21 ELECTRON PHOTON-LEO 47966 565/554 45
CENTAURI-4 (TYVAK-0211) 30.06.21 FALCON-9 v1.2 48898 545/529 97,5

[eMOHCTpaUmOHHbIE CMYTHUKM CUCTEMbI U3rOTOB/EHbI B KOHGUrypaummn 3U, ocTanbHble annapatbl — B KOHMUrypauum
12U, 4yTO NO3BONUT, MO OUEHKaM pa3paboTyMKOB, YBENMUWUTL CPOK MX MCMOMb30BaHMsA A0 15 neT. CnyTHUKKM nnaHupyeTcs
BbIBOAWUTb HA OPBUTbI BbICOTOM 580 KM.

B 2018 rogy ocyLiecTBneHbl 3anycku AByx akcnepumeHTanbHbiX (PROXIMA-1 1 -2) u ABYyX npeAHa3HaYeHHbIX A4/ KOM-
Mepyeckoro ncrnonb3osaHus (CENTAURI-1 un -2) UC3.

Pa3paboTky 3anyweHHbIX CMYTHUKOB OCyLlecTBuUia KoMnaHmst Pumpkin Space Systems. lNpuemonepeaatowme noacu-
cteMbl UIC3 NOCTpoeHbl Ha NpuHUMiax nNporpaMmMHo-onpeaensieMelx pagnocuctem SDR.

B 2019 r. 6bin Bo3MOXeH 3anyck 6...10 UC3 cepun CENTAURI, ogHaKo 3TOro He npou3oLuno.

C 2019 r. co3paHue CNyTHUKOB CUCTEMbI Maccoi MeHee 10 Kr ocylectsnsieTcs komnaHuein Tyvak Nano-Satellite Systems,
Inc. (Irvine, wrtat KanudopHus, CLUA).

B 2020 r. 3anyck nstoro cnyTtHuka CENTAURI-3 (puc. 2.5) Ha opbuTy BbicoToM 550 KM niaHMpoBasncs ¢ nomouibto PH
ELECTRON PHOTON-LEO Ha mapT 2021 r., 4o ¥ 66110 peanv3oBaHo.



Puc. 2.5. KoHcTpyktueHasa cxema MC3 CENTAURI-3

3anyck wectoro cnytHuka CENTAURI-4 nnanunpoBancs ¢ nomoubto PH FALCON-9 v1.2 Ha mioHb 2021 r., 4TO 1 6bI510
peanv3oBaHo.

HazeMHbI# cerMeHT

KoMnaHusi nnaHupyeT 3aHMMaTbCsl pa3paboTKoN COBCTBEHHbBIX HA3EMHbIX TEPMUHASbHBIX YCTPOWCTB C UCMOJIb30BaHUEM
TexHonorun LPWAN (npotokon nepefaym aaHHbix — LORAWAN). Oxungaercs, 4To CTOMMOCTb YCIyr nepeaayn AaHHbiX 6yaet
coctaBnatb 2 gonn. CLUA B roa ans ogHoro IoT-aaTumnka.

2.1.1.23. NMpoekT cucrembl komnauuu Hiber Global (HnaepnaHab)

Cuctema npepHasHayeHa ans obecneyveHus CUCTEM MEXMALUMHHOrO ObMeHa JaHHbIMM U nepefayn HU3KOCKOPOCTHbIX
A@HHbIX OT Ha3eMHbIX CETel AaTUMKOB.

Cuctema co3paaetcs koMnaHwuen Hiber Global (npexHee Ha3BaHWe — Magnitude Space). Mo 3asBneHusM npeacTaBuTeneit
KOMIMaHWu, 3aKo4eHo okoso 50 npeaBapuTenbHbIX COMNalleHuid C NOTEHUMANbHLIMU KIIMEHTaMU O NpefoCTaBNeHUN YCyr
nepeaayn aaHHblX. KoMMepyeckoe MCnosib30BaHUe CUCTEMbI NaHNMPOBanochk Havatb B 2019 1.

= Hiber Global: www.hiber.global

B cocTtaBe cucTeMbl NpeanonaraeTcs UCnosb3oBaTh He MeHee 48 UC3. CnyTHUKM NNaHWpyeTcs BbIBOAUTL Ha OpbuTy
BbicOTOM 600 KM.

CucTeMy HaMeuvasnocb pas3BepHyTb B MOSIHOM 06beMe K 2023 1. BO3MOXHO yBeNMUeHUe NNaHUpyeMon YMCIIEHHOCTU Op-
6uTanbHol rpynnuposku Ao 60 unun 80 UC3 B 3aBUCMMOCTH OT CNpoca Ha YCIyrm CUCTEMBI.

KocMuueckuit cerMmeHT

B cucTteMe ncnonb3oBanuce creaytowme cnyTHukm (Tabn. 2.11).
Tabnuua 2.11

MapameTpbl 0pouThI
HaumeHosaHue NC3 fara PakeTa-HocuTenb Homep BbICOTa B HaK/IOHEeHune
3arnycka NORAD ’
anoree/nepuree, kKM rpag.
HIBER-1* 29.11.18 PSLV-C 43744 493/469 97,4
HIBER-2* 03.12.18 FALCON-9 v1.2 43774 595/580 97,7
HIBER-4 24.01.21 FALCON-9 v1.2 47541 542/527 97,5
HIBER-3 22.03.21 COKO3-2-1A/®PETAT 47942 570/542 97,6

* - He ncnonb3yeTcs

B 2018 r. ocywecTneH 3anyck NepsbixX ABYX CMYTHUKOB cucTeMbl. CryTHUKU NPeACTaBnsioT coboit «kybcaTbl» B hopM-
akTope 6U. [ins o6MeHa AaHHLIMM MeXAY CMYTHUKaMU CUCTEMbl U HA3EMHbIMU CPeACTBAMM UCMONb3YIOTCS AMana3oHbl Ya-
cToT 399,90...400,05/400,15...401,00 MI'y (pagamonuHum «CnyTHUK-3eMns»/«3eMna-cnyTHUK». MNepegaya AaHHbIX Ha CMYTHUK
MPOUCXOANT B NAKETHOM pexume. [nvHa nakeTta coobuieHns coctasnseT 1440 6ut, u3 Hux 250 6ut — cnyxebHas nHdopma-
ums, 1152 6ut (144 6aiT) — nonesHast UHbopMaLms OT AaTUMKOB.

Co3paBanncb CNyTHUKM BTOPOMO MOKOSIEHMS.

3anyck cnyTHuka HIBER-4 BTOpOro nokoneHuns niaHnpoBancs Ha siHeapb 2021 r., 4To v 6bi510 peann3oBaHo.



3anyck cnyTtHuka HIBER-3 BTOpOro nokonenus nnaHunposancs Ha 2020 r., 6611 oTnoxeH Ha MapTt 2021 r., 4yTo 1 66110
peanu3oBaHo.

HaseMHbIl cerMeHT

B Ha3eMHOM cerMeHTe CUCTEMbl KOMMaHWSI MPUMEHSIET TEXHOMOMMI0 SHEPro3hdEKTUBHBIX CeTeN nepeaayn AaHHbIX
LPGAN (Low Power Global Area Network). B kauecTse LWt03 ceTel AaTUMKOB NpeaaraloTCsl KOMMNaKTHbIE MOAEMbI COBCTBEH-
HoWt pa3paboTku — Hiber LPGAN. Pa3Mepbl neyaTHoOV nnaTbl MogeMa — 4,7x3,6 cM. MoaeM cofiepuT GPS-NpUeMHUK, UHTEp-
elichl AN NoAK/IIYEHUS BHELIHMX aHTEHH. CpefiHee 3HepronoTpebieHne B CMISILLEM peXuMe — 5 MKA, B PEXUME y3/1a CBSI3V
— 20 MA, B pexxume nepefaum — 1250 mMA.

HaszemHas cnyTHUKoBasi CTaHUmMs cucteMbl HaxoauTtesa B Delft (HuaepnaHnabr). CtaHuus obopynoBaHa aHTeHHamu S- (4,5
M npousBoAacTea koMmnaHum Cobham), VHF- n UHF-gnana3oHoB 4acToT. Takxke CyWeCcTBYIOT MlaHbl UCMOJIb30BaHUS CTaHLIMK
komnaHum KSAT B Svalbard (Hopserus).

2.1.1.24. lNpoekT cucrembl komnaHun AISTech (Ucnanuuna)

Komnanusi AISTech (Mcnanusi) paspabaTbiBaeT MHOroYHKLMOHAIbHYIO MHOMOCMYTHUKOBYIO CUCTEMY, NpeaHasHaueH-
Hyto Ans c6opa U peTpaHCSLMKU AaHHBIX CUCTEMBI YNpaBieHus nonetamu asuaummn ADS-B, IoT-ceTel M BeAEHWSt KOCMUYECKOW
CbeMkM B UK-yyacTke cnekTpa B rnobasibHoM MacluTabe.

= AISTech: www.aistechspace.com
Ha HauanbHOM 3Tane cuctema MoxeT HacuuTbiBaTb 25 UC3. K 2023 r. ux uyncno nnaHuposanocb ysennunts ao 100.
KocMmmnueckmii cermeHT

B cucteme mncnonb3yloTca cneaytowme cnyTHukn (Tabn. 2.12).
Ta6bnuua 2.12

flata PaKETE-HOGH- MapameTpbl Op6UTHI
HanmeHoBaHue UC3 3anycka Tens Homep NORAD BbICOTa B HaK/IOHEHMeE,
anoree/nepuree, kKM rpag.
AISTECHSAT-2 (AISTECH2U-1) 03.12.18 FALCON-9 43768 598/582 97,7
AISTECHSAT-3 (DANU PATHFINDER) 01.04.19 PSLV-QL 44103 510/493 97,4

CnyTHWKM CO3Aal0TCA Ha OCHOBe NnaTtgopMbl KoMMaHnM GomSpace B hopM-akTopax 2U u 6U. CornalueHve o co3aaHum
100 NC3 6bIn0 3aKoUeEHO C KOMMaHueh GomSpace B ceHTs6pe 2017 r. CToMMOoCTb paboT oLeHuBaeTcs B 12,5 MNH. eBpo.

B 2017 r. 66111 npoBefeHbl BbICOTHbIE MCNbITaHWs 6opToBoro obopyaosaHus AISTECHSAT-1 ¢ ucnonb3oBaHWeM BO3-
AyLHoro wapa. BeicoTa nogbema coctasuna 27 kM.

3anyck nepBoro akcnepuMeHTanbHoro cnyTHka AISTECHSAT-2 (AISTECH2U-1) ocywecTteneH B gekabpe 2018 r.
MC3 BbinonHeH B opM-akTope 2U. Ha crnyTHMKe pa3mMelleHo 0bopyaoBaHuMe npueMa AaHHbIX CUCTEMbl aBTOMAaTUYECKOro
3aBMCMMOro HabnoaeHus-BelaHms ADS-B 1 peTpaHcnsumm aaHHbIX Ha3eMHbIX IoT-ceTeil.

B anpene 2019 r. coctosanca 3anyck UC3 AISTECHSAT-3 (DANU PATHFINDER) — npoToTvna CnyTHUKOB CUCTEMbI,
OCHaLLIREMbIX aHaJIOrMYHOM MOJIE3HOM HArpy3KoW. MNepeaaTymk CnyTHUKA paboTaeT Ha YacToTe 436,73 MIU, nepeaaya AaHHbIX
ocyLecTBnsieTcss co ckopoctamu 4,8 n 9,6 kbut/c.

B 3 kB. 2019 r. oxuaancs 3anyck 10 UC3 cepun DANU B dopm-hakTope 2U, npeaHasHayYeHHbIX AN KOMMEpPYECKoro,
HO OH 6bln1 OTNOXEH cHavana Ha 2020 r., 3aTeM Ha 2021 r., a B Havane 2021 r. — Ha 2022 r. Obwwee konnyecTBo Takmx UC3
- 102.

B 4 k8. 2019 r. nnaHMpoBanoCh BbIBECTV Ha OPb6UTY NepBYIO MapTUIO U3 YeTbipex MHOrodyHKLUMoHanbHbIX UC3 cepum
HYDRA B dopm-cbakTope 6U. Ha cnyTHuKax ycTtaHasnvBaeTcs annapaTypa WK-cbemkn, npuema aaHHbix ADS-B 1 Ha3eMHbIX
IoT-ceTei. Bcero B cocTaBe CMCTEMbI Ha HauanbHOM 3Tane 6yaeT ucnonb3oBaTtbes 18 Takux MC3. 3anyck UC3 cepum HYDRA
6b1n nepeHeceH cHayana Ha 2020 r., notoM Ha 2021 r., a B Hadane 2021 r. — Ha 2022 r.

2.1.1.25. NMpoekT cucremsbl Xiangyun (Kurait)

Hwu3koopbuTanbHas crnyTHMKOBasi cucteMa Xiangyun npegHasHadeHa ans obecrneyeHus peTpaHcnsaumMn gaHHbix 1oT-
ceTeit B rnobasnbHOM MacluTabe.

PaboTbl No co3gaHuio cnctembl BegeT komnaHusl Shanghai Ok Space Ltd. (Space OK).

B cocTaBe cucTeMbl NnaHupyeTcs ncnonb3osathb 28...40 UC3.

3aBepLmnTb pa3BepTbiBaHNE CUCTEMbI HaMeYanoch B 2020 r.



KocMuueckuit cerMeHT

B cucreme mncnonb3yeTtcs oanH CnyTHUK (Tabn. 2.13).
Ta6bnuua 2.13

MapameTpbl opbuTbI
HaunmenosaHune UC3 3;{";1?@ PakeTa-HocuTenb Homep NORAD BbICOTA B HaKOHeHMe,
anoree/nepuree, kKM rpag.
JIADING-1 (OKW-01) 19.11.18  LONG MARCH-2D 43713 510/489 97,4

CnytHuk JIADING-1 paspabotaH Ha ocHoBe nnatdopmbl OKW-SAT-50. Macca WUC3 45 kr, pa3mepbl kopryca
60%x40%50 cM, MOLLHOCTb BOPTOBOV CUCTEMBI SHEPronuTaHUa — 75 BT. Pagnocuctema cnyTHuka pabotaeTt B UHF-auanasoHe
yacTtoT. CTOMMOCTb CNyTHMKa — 0Kos1o 1,44 MnH. gonn. CLUA, pacyeTHbI Cpok (hyHKLUMOHMPOBaHMS — 3 roaa.

2.1.1.26. NMpoekt cucremnbl Kitcomm (Asctpanus)

CucreMa npegHasHayeHa Ans opraHuM3aumy ABYXCTOPOHHEro obMeHa AaHHbIMKM B MHTepecax MnosydeHust HgopMaumm
OT PasNINYHON M3MEPUTENBHOI annapaTypbl, PaCNONIOXKEHHON B TPYAHOAOCTYMHbIX reorpauyecknx paiioHax, yCTaHOBIEHHOM
Ha Ha3eMHbIX TPaHCMOPTHbIX CPeACTBaX MM CTauMOHapHbIX obbekTax (HampuMep, NMPOMbILIEHHbIE NPeanpusTUs, raso- u
HedTenpoBoabl), a Takke Ansa cbopa AaHHbLIX OT OXPaHHbIX CUCTEM, HaMpuMMep, OT AAaTYMKOB KOHTPOMS NMepeBO30K rpy30B,
MepcoHanbHOM CBSA3M BO BPEMS OXOThI, pblbanky 1 pelleHnst ApYrux NoAobHbIX 3aaau.

OnepatopoM cucteMbl gomkHa 6bina crate komnaHuss KITCOMM Satellite Communications, koTopas siBnsieTtcs
COBMECTHOW KOMMaHuel, obpasoBaHHOM opraHusaumert Kennett International Technology P.L. u YacTHbIMM MHBECTOpPaMM
(HeouuManbHbIM BNaAeNbLEM KOMNaHUW SBNSIETCS rpaxxaaHnH Asctpanum James Kennett). LLitab-kBapTupa opraHmsaumm
Haxoamnack B Southport (ABcTpanusi), B nocneaytowem — Ha bepMyackmx octpoBax. PaspaboTky Bena KomnaHus AeroAstro.

Co3patenn cuCTeMbl paccuuTbiBanyM, YTO OHa GyaeT obnagaTb psSAOM MPEUMMYLLECTB MO CPAaBHEHWIO C MOAOGHBLIMM
cMcTeMamm, UCNONb3YHOLWMMK HU3KoopbUTanbHble U reocTaumoHapHele IC3. Tak, npegnonaranock, 4To cuctema byaeT nmeTb
rnobanbHyto 30Hy 06CNTY>XMBaHWS €4MHOro NpoBaiiaepa No NPeAoCTaBNEHMIO YCIYT CUCTEMbI Ha F106aIbHOro U PErMoHaIbHOM
YPOBHSIX, HU3KYIO CTOMMOCTb OKOHe4Horo obopyaoBanusi (nopsiaka 100...350 gonn. CLUA) n exemecsyHyto abOHEHTCKYIO
nnaTy, a NpUMEeHeHMe COBPEMEHHOMO CNocoba MHOFOCTAHLMOHHOMO AOCTYNa C KOAOBbIM Pa3AefieHNeM KaHanoB 1 TEXHONOrMn
OpraHM3aumMn CBA3M METOAOM  «MeXSYeMYHbIX MNepexoAoB» MO3BONMAT COKPaTUTb 3HepronoTpebneHve nepeaatoLmx
TEPMUHANOB W WUCKMIOUATL HEOBXOAMMOCTb YydyeTa 30H paavoBuammoct WC3-peTpaHcnsitopoB. MMpu 3TOM  KaXAabli
noJsib3oBaTeslb CUCTEMbI MONY4YUT BO3MOXXHOCTb MNeEpefaBaTb AOCTAaTOYHO 6onbwne 06bLEMBI AAHHbIX MO BblAENEHHOMY
paaviokaHany B L-AuanasoHe 4acToT C LWMPUHOM MOMoCkl MPoMyckaHust okono 10 MIu,.

®dupepHas NUHUS CBSA3M MeXAy CMYTHUKAaMM CUCTEMbI M HA3EMHbIMU Y3/10BbIMU CTaHUMSIMK opraHnsyeTcs B C-guanasoHe
4acToT.

KocMuueckuii cermeHT

B cocTaBe KOCMUYECKOro CerMeHTa CUCTEMbI MIaHMPOBaNoCch UCMosb30BaTh 21 MukpocnyTHUK KITCOMM, pacnonoXeHHble
Ha MOJSIPHBIX KPYroBbIX opbuTax BblcoToln 2800 KM.

Nx pa3paboTky ocywectsnsina komnaHus AeroAstro. Oxxunaanock, 4To Macca kaxgoro MIC3 coctaBut npumepHo 90 Kr, 1
OHM ByayT paccumTaHbl Ha SKCMyaTaumio B TedeHue 5 neT. Mepefaya aaHHbIX aboHeHTaM aomkHa bblia BECTUCH B Anana3oHe
yacToT 1525...1530 MI'y, a npuem — B AManasoHe yacToT 1626,5...1631,5 Mlu.

B 2004 r. komuccmsa FCC oTknoHuna 3aasky komMnaHny KITCOMM Ha npefocTaeneHune ycnyr cesasu Ha Tepputopum CLUA no
npuuMHe BO3MOXXHOMO CO3AaHMs NMOMEX CYLLECTBYIOLMM CUCTEMaM Ha OCHOBe reocTaumoHapHbix MC3, paboTaiowmM B 3TOM Xe
yyacTke paavoyacToTHOrO CNeKTpa.

HaseMHbIl cerMeHT

HaszeMHblIii cerMeHT cucTeMbl A0SXKEH 6bin coaepxaTh 13 y3n0BbIx cTaHUMiM Gateway Earth Stations (GES), aBa ueHTpa
pacnpeaeneHns aaHHbix Data Distribution Center (DDC) 1 AUCTAHLMOHHBIE TEPMUHAIBI MONb30BaTeNelt Remote Terminal Units
(RTU).

Kaxxaas v3 y3n0BbIX CTaHUMI yNpaBAseTcs AUCTaHUMOHHO M 06opyaoBaHa 2...4 He3aBUCUMbIMU aHTEHHBIMU CUCTEMAaMU
AN CBA3M CO CryTHUKaMu, annapatypoii MAOKP, cpeactBamMm 06paboTky AaHHbIX Y KOHTPOJIbHO-M3MEPUTENBHOW anmnapaTypoi.
C NoMOoLLbIO KOMMBIOTEPHBIX CETEN CTAHLMKM CBA3aHbI C LIEHTpaMu pacnpeaeneHus aaHHbix DDC.

B ueHTpax DDC, 13 KOTOPbIX OAMH SIBASIETCS OCHOBHBLIM, @ APYrol HaxoAWTCS B «ropsiueM» pe3epse, NpoM3BOAUTCS
OCHOBHas 06paboTka MocTynatowmx LMGpOoBbIX MOTOKOB, BeAeTCS KOHTPOsb (YHKLMOHMPOBAHUS KOCMUYECKOrO CEerMeHTa
CUCTEMBbI, KaHanoB CBSI3W, OCYLUECTBSIETCS MiaHMpoBaHMe paboTbl cTaHumi GES. PacnpepeneHMeM AaHHbIX 3aHWMMaeTcs
BXOAALWMIM B cocTaB LeHTpa DDC ueHTp obcnyxumBaHus nonb3osatenen Customer Service Center (CSC).



AGOHEHTCKMe TepMUHaNbI

[JMCTaHUMOHHbIE TEPMUHANbI NONb30BaTeNel NPeacTaBnsioT CO60i KOMMaKTHble HefoporMe YCTPOMCTBa, MMeloLme
LUMPOKME BO3MOXHOCTU MO MOAKIOYEHUIO K Pa3fIMyHbIM TEXHWYECKMM CUCTEMaM W CHabXeHHble [OCTaTOYHO MOLLHBLIM
NpuUKIaZHLIM NporpaMMHbIM obecneyveHneM. MOLWHOCTb NepeaaTynkoB TepMmuHanos RTU He npesbiwaeT 1 BT.

Vicnonb3oBaHve Ans nepefadv AaHHbIX L-Avana3oHa 4acToT no3BonsieT 06opyaoBaTh TEPMUHANbLI ManorabapuTHbIMU
aHTEHHAMW.

2.1.1.27. NpoekT cucrembl LEqO (Bennko6puraHus)

Cuctema LEqO (Low Earth equatorial Orbit) npeaHasHayeHa Ans OpraHM3aUuM B 3KBATOPUAsbHbIX palioHax 3€MHOro
Wapa nepegayv UMGPOBLIX AaHHbIX B MaclwTabe BpeMeHn 61M3KOM K pearnbHOMYy Mexay aboHeHTaMu C UCMOoNb30BaHWEM
NOpTaTUBHbIX TEPMUHASOB. 30Ha 06CNyXMBaHWUA CUCTEMbI: NO AoNroTe — rinobanbHas, no wupoTe — oT 25° c.w. Ao 25° to.1u.

PaspaboTtumkom BbicTynana komnanusi Surrey Satellite Technology wccnepoBatenbckoro ueHTpa Centre for Satellite
Engineering Research npu yHuBepcuteTe rpadcrsa Surrey (B HacTosilee Bpemst — koMnaHus Surrey Satellite Technology, sBnsito-
Lasca aoYepHUM npeanpustueM koHuepHa Airbus Defence and Space).

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

KocMuueckuit cerMeHT

KocMuyeckuii cerMeHT coaepxuT BoceMb MIC3 Ha KpyroBol opbuTe BbICOTON 968 KM C HaknoHeHueM 0°. CnyTHUKK
MIaHUPYETCS Pa3MECTUTb B OAHOWM OpbUTaNIbHOW MOCKOCTM M PaBHOMEPHO pacnpeaenuTb no opbute.

BbicoTa opbuTbl BblbpaHa C ydyeToM TpeboBaHWM MO [OMYCTUMON BEIMUMHE 3SHEPreTUYECKMX MNoTepb Mnpu
pacrnpoCTpaHeHUM CUrHana, pasmepy pabouyer 3o0Hbl UC3, B3anMHOM pagnoBmuamnMocTyt VIC3, ypoBHIO KOCMUYECKOW paavaumi,
NPOAO/IKUTENBHOCTN aKTUBHOMO CYLLECTBOBaHWMS, a Takxe C TEM pacyeToM, 4Tobbl B Lensix yaobcTBa KOHTPOS 3a COCTOSIHUEM
MNC3 cpeactBaMy Ha3eMHOro KOMMeKca ynpaefieHus obecneunTb NOBTOPHOE npoxoxzeHne WC3 Hag OaHMM M TeM e
palioHOM M B O4HO M TOXE MECTHOE BPeMsl KaXable YETBEPO CYTOK.

[apaHTMpOBaHHas pPaAvoBMAMMOCTbL B JIHO6OM MOMEHT BpEMEHW XOTS 6bl oaHoro MC3 ¢ no3vuunM aboHeHTa
obecneuynBaeTcs Ha WwupoTax Ao 20°. B npeaenax 3HadeHui wnpoT 20...28° MakcMManbHasa 3aepXxka nepeaayv AaHHbIX B
CBSI31 C OTCYTCTBUEM CBSI3N C MIC3 gocTuraeT 7 MUH, a ANs palioHOB C reorpaduyeckoin WMpoTon 29° nepegaya BO3MOXHA
TONbKO CeaHCaMu B TeYeHUe 1 MUH U MHTEpBanoM Mexay nepeaadamu 15 MuH.

InobarnbHblii XapakTep NPeaoCTaBMSIEMbIX CUCTEMOW YCNyr peanusyeTcsl 3a cyeT ycTaHoBkM Ha WC3 annapaTypsbl
MEXCMYTHVMKOBON CBS3WU, MpeHasHauyeHHOM AN Mepefayu AaHHbIX MeXAy CMyTHMKAMKM CUCTEMbl Ha AanbHOCTM OKOJSIO0
6000 kM. Kpome TOro, mpeanonaraeTcsi NpefyCMOTPeTb BO3MOXHOCTb 3anucuM MPUHMMaeMblX abOHEHTaMW AaHHbIX, He
TpebytoLmx CpoyHoit nepeaaum, Ha 6opty UC3 1 nocneaytowero nx 4oBeAeHUs A0 NoTpedbutens (nepegada no npuHUMNY
«store-and-forward») 6e3 ncnonb30BaHUS MEXCMYTHUKOBbIX KaHaN0B CBA3M, YTO 3HAYUTENbHO yrnpowaeT (a, cnefoBaTesibHo,
W yaewWweBnseT Ans aboHeHTa) nepeaayy AaHHbIX U CHYDKAET 3arpy)XeHHOCTb KaHasloB MEXCMYTHUMKOBOW CBS3W. MakcuMasibHas
3a4epXxKa nepefayn AaHHbIX B 3TOM cyyae He npesbiwaeT 100 MUH (Npoao/mKMUTENBHOCTL OAHOMO BUTKa MC3 BOKpyr 3emnn).

Cpok cnyx6bl kaxxgoro UC3 5...7 net. Macca 125 kr npu obwem notpebneHnn 210 BT (B KOHUE CpoKa akTMBHOMO
cylecTBoBaHus). MabapuTHble pa3Mepbl Kopryca cnyTHuka 0,51x0,51x0,89 M, ogHOM NaHenu coiHevHol 6atapen 0,51x0,76
M (Bcero uyeTblpe naHenu). KocMuueckue annapatbl MMEKOT rpaBMTAUMOHHYIO CMCTEMY CTabunusauuu, WCNosb3YHoLLYHo
BbIHOCHYIO WTaHry. PeTpaHcnsatop UC3 uMeeT YeTblpe nepefatymka v 15 npuemMHMKOB.

ABGOHeHTCKasi paanonvHus B HanpasneHun «MC3—3emna» paboTtaeT B Anana3oHe YactoT 137...138 MI'y, B HanpaBneHun
«3eMna-UC3» — B amanasoHe 4yactoT 148...150,5 MIu, dwvpaepHas pagvonuHus — B AvanasoHax 4yactoTr 400,15...401 un
148...150,5 MI'y cooTBeTCTBEHHO. CKOPOCTb Mepesiadn B KaHane aboOHEHTCKOM NMHUM «BHWU3» COCTaBnsieT 24 K6WT/c, BBEpX —
2,4..9,6 kbut/c. B cduaepHoi NMHMM CKOPOCTb eauHoro uudgposoro notoka — 50 k6but/c. B cucteme wmcnonb3yeTcst
MHOTOCTaHLUMOHHBIN aocTyn TDMA—FDMA.

®a3npoBaHMe CMyTHUMKOB APYr OTHOCUTENbHO Apyra, Heobxoaumoe Ans 3aBeplueHUs MOCTPOEHUS KOCMUYECKOro
CcerMeHTa CUCTeMbI, NpeanoiaraeTcs OCyLWeCTBASTL NOC/E BbiBOAA Ha pabouyto opbuTy u oTAENeHns OT pakeTbl-HOCUTeNs C
MOMOLLBIO YETbIPEX BKIOYEHUI MHAMBUAYaNbHbIX GOPTOBLIX ABMraTe/bHbIX YCTAaHOBOK, paboTatomx Ha okaToM asoTe. Ha
NpOBEAEHME 3TUX MAHEBPOB MJIaHUPYETCS n3pacxoaoBaTb He 6onee 0,8 kr a3oTa, npy obwem 3anaca Tonnmea Ha C3 — 1,25 kr.

OcHOBHble TexHu4eckue xapakrtepuctukum UC3 LEqO

MACCA HA OPOMTE, Kl ...oviuirieieieicrieie it sb e s 125
MOLLUHOCTb CONHEYHbIX GaTapel

B KOHLIE CpOKa (hYHKUMOHMPOBAHUS, BT......cccoovveieeiee 210
Pabounii AnanasoH YacToT aboHeHTCKOM paavonuHum, Mru:

TIEPELAYA. ... vt eveeenteeeneeeeteeesteesteesseeeasaeeseessseeaseeesnseeaseessseessseensens 137...138

TIPUIEM....coiiiiiieiieeite sttt sttt st s b sr e 148...150,05
Pabouuii AuanasoH 4acToT puaepHON paamonMHWAN:




400,15...401
148...150,5

HaseMHbIl cerMeHT

B cocTtaBe HazeMHOro cerMeHTa MpeanosiaraeTcs UCNONb30BaTb MHOrOMYHKLUMOHAbHbIE CTaHLUMK, NpeaHa3HaYeHHble
KaK Ans ynpasneHus U KOHTPONS COCTOSIHUS CNYTHUKOB CUCTEMBI, TaK U AN NPUEMa U nepefayvn AaHHbIX N0 paauoIVHUAM
«NC3—-3emna» n «3emna—MNC3» COOTBETCTBEHHO, YrpaBieHMs MOTOKaMU AaHHbIX, CONPSKEHUs C ceTbio IHTEpHET n ApyrumMn
MHMOPMALIMOHHBIMKU cucTeMaMn. CTOMMOCTb TaKoW CTaHUMKU — okono 200 Teic. gonn. CLUA.

AGOHEHTCKMe TepMUHaNbI

A6oHeHTCkMe TepMuHanbl 6yayT npeacTaBneHbl CTauMoHapHbIMU (CKOPOCTb nepefayn AaHHbix 38,4 KbuT/c, CTOMMOCTb
okono 25 Teic. gonn. CLUA) v noptaTuBHbIMM (CKOPOCTb Mepefayn AaHHbiX 9,6 KO6WT/C, CTOMMOCTb B 3aBMCMMOCTM OT
moamdmkaumm 1...18 Tbic. gonn. CLLUA) TepmmnHanamu. MNnaTty 3a Nonb30BaHUE YC/TyraMn CUCTEMbI NIaHUPYETCS YCTaHOBUTL B
pa3mepe 0,15 ponn. CLUA B aeHb unm 0,01 gonn. CLUA 3a nepegady 1 k6alT AaHHbIX.

2.1.1.28. NMpoekT cuctembl Tiantuo (Kutai)

CucteMa npeAHasHaveHa ans cbopa M 06paboTKM AaHHBIX aBTOMATUYECKON MAEHTUMMKALMOHHOM cucTeMbl AIS B MHTe-
pecax KOHTPO/ISi U perynnMpoBaHus CylOXOACTBa B MOPCKMX M OKEaHUUYECKUX aKBaTOpUsX B HALMOHA/bHbIX MHTepecax Kutas.

KocMuueckuit cerMmeHT

B cucteme mMcnonb3ytloTca cneaytolime CnyTHUKKM (Tabn. 2.14).
Ta6bnuua 2.14

MapameTpbl 0p6UTHI
HaumeHosaHve NC3 3a£|l'|a;/Tc?<a Paketa-Hocutens | Homep NORAD BbICOTa B HaK/IOHEHWE,
anoree/nepuree, KM rpaa.
TIANTUO-2 08.09.14  LONG MARCH-4B 40144 476/458 97,2
TIANTUO-3 (LULIANG-1) 19.09.15  LONG MARCH-6 40905 540/517 97,5
TIANTUO-5 23.08.20 LONG MARCH-2D 46233 510/490 97,5

NUC3 cepun TIANTUO. B cnctemMe MCNonb3yoTcs ManopasmepHble cnyTHuku cepmn TIANTUO. Bcero 3anyweHHo Tpu UC3 —
TIANTUO-1 (2012 r.), TIANTUO-2 (2014 r.), TIANTUO-3 (2015 r.). CnyTHMKM CO34aHbI B HaUMOHanbHOM yHuBepcuTeTe NUDT
(National University of Defense Technology) 060poHHbIX TexHonoruir. Macca UC3 TIANTUO-1 — 9,3 kr, TIANTUO-2 - 67 «r,
TIANTUO-3 - 20 «r.

MC3 TIANTUO-1 (Homep NORAD 38258), BbiBeZIEHHbIN Ha opbuTy B Mae 2012 r., NpeAcTaBnss coboii NpsiMOYrosibHY0
npusMy pasMepamm 42,5x41x8 cM. B cocTaB nonesHoi Harpysku MC3 Bxoamna akCnepuMeHTasbHasi MMHUaTIopHas (Macca —
100 r, pasmepbl 11,5%7,5%2,8 cM) AByxkaHanbHas annapaTtypa npveMa curHanos AlLS, paboTatowwas Ha YactoTtax 161,975 u
162,025 MI'y (wmpuHa nonoca 4vactot — 25 kly). YyBCTBUTENBHOCTb NPUEMHMKA — He Xyxe -110 abM, CKOpOCTb nepeaayn
HAaHHbIX — 38,4 kKbuT/C, BMA Moaynaumm curHana — GMSK. Motpebnsiemasi MOLWHOCTL — He 6onee 1 BT. B xoae 3KCNepMMeHTOB
UCCNesoBanvcb 06HapPYXXUTENbHbIE CMOCOBHOCTY ABYX TUMOB MPUEMHBIX @HTEHH MPU HAKJIOHHOW AasibHOCTU A0 WCTOYHMKA
curHana okono 2000 kM 1 U3nyyaemMolt MOLLHOCTH Ha3eMHOro nepeaatyunka He MeHee 10,9 ab-BT. Bcero 661710 NPUHSATO OKOO
80 M6aiiT AaHHbIX. BeposiTHOCTb 06Hapy»eHus coctaBuna okono 30%. CnyTHuk TIANTUO-1 npekpaTun cyliecTBoBaHWe Ha
opbuTe, cropes B NAOTHbIX COsIX atMocdepsl, 3 Hos6ps 2014 r.

MC3 TIANTUO-2 ocHalleH NpMeMHNKOB cuctembl AIS, npuemMHukom cuctembl ADS-B (automatic dependent surveillance
— broadcast) aBToMaTV3MpPOBaHHOIO 3aBUCUMOr0 HabMIOAEHMS U MONE3HOW HarPy3KOM NSt HEMPEPbIBHOTO KOHTPOS NOXapoB.

MC3 TIANTUO-3 (LULIANG-1), N0 HaMMeHOBaHUIO OCHOBHOro MMKpoWC3 c nonesHoi Harpy3koi AIS B COCTaBe KOM-
NNIEKCHOV MOME3HOMN HArpy3KM 13 HECKONbKMX (PEMTO- M HAHOCNYTHUKOB, BbiBEAEH Ha opbuTy B ceHTsIGpe 2015 r. Ha crnyTHuke
TIANTUO-3 noMumo annapaTypbl cbopa n 06paboTku AaHHbIX cncTeM AIS yCTaHOBNEHbI 3KCNEPUMEHTaNbHbIE PETPAHC/ISITOPbI
COOBLLEHMIA CUCTEMbI aBTOMATU3UPOBAHHOMO 3aBUCUMOrO HabntoaeHus ADS-B 1 nonesHas Harpy3ka HenpepbIBHOrO KOHTPOS
MOXXapHOW 06CTaHOBKMW.

OXuaanock, 4To B AanbHelWweM hopMMpoBaHne cucteMbl Tiantuo ByAeT OCylecTBAATLCS HAa OCHOBE MUKPOCTYTHUKOB
cepun LULIANG. Ha 2016 r. Hameuancs 3anyck UIC3 TIANTUO-4 (LULIANG-2), Ho He 6bin ocyLuecTBneH. Becero B coctase
KOCMMYECKOro CerMeHTa CUCTEMbI MaHMpoBanock ucnonb3osaTtb 16 NC3 cepun LULIANG. Bo3MOXHO, pe3ynbTaTbl U NiaHbl
paboT no npoekTy cuctembl Tiantuo 6yayT peann3oBaHbl B paMKax CO34aHMs CUCTEMbI HA OCHOBE CMYTHUKOB cepun HEAD.

3anyck UC3 TTANTUO-5 c nomouwbto PH LONG MARCH-2D nnanumpoBancs Ha asryct 2020 r., 4To n 66110 peannsosaHo.
Ha cnyTHuKke ycTaHOBNEeHO 060pyAoBaHUe Afist UCTILITaHUI TEXHOMOrniA cbopa AaHHbIX OT cyaos, 6yes u loT-cuctem.



2.1.1.29. lNMpoekT cucrembl komnaHum Blink Astro (CLLUA)

CncTeMa co3gaeTcs Anst okasaHus ycnyr B cermeHTe I0T/M2M ans KOMMepYeCcKunx 1 rocyaapCTBEHHbIX CTPYKTYp. PaboThbl
no npoekTy cuctembl ¢ 2015 r. BeaeT koMnanus Blink Astro (nouepHss ctpyktypa SpaceWorks Enterprises).

= Blink Astro: www.blinkastro.com

B Hel nnaHupyeTcsl UCMob30BaTb HAHOCMYTHUKM Ha HU3KMX opbuTax (BbicoTa opbuT — okono 700 kM), crnocobHble
OCYLLECTBATb NPUEM U NOCNEAYIOLLYO Nepesady HU3KOCKOPOCTHBIX AaHHbIX OT HA3EMHbIX YCTPOMCTB Masiol MOLLHOCTM.

MoMMMO ycnyr peTpaHCNAaUMM AaHHbIX KOMMaHWS NaHUpyeT NpeacTaBnsaTb yciyrn o6paboTkm AaHHbLIX Ha OCHOBe 06-
NayHbIX PELLEHMUA. BO3MOXXHBIN CPOK pa3BepTbiBaHus cucteMbl — 2020 T.

KocMuueckuit cerMeHT

B cucreme komnanmm Blink Astro ncnonb3oBancs ogunH cnyTHuk (Tabn. 2.15).
Ta6bnuua 2.15

flata Home MapameTpbl Op6UTHI
HaumeHosaHnne NC3 3anycka PakeTta-HocuTenb NORApD BbICOTa B HaKJIOHEHWe,
anoree/nepuree, KM rpag.
LACUNASAT-1 (M6P, BTD-1) 01.04.19 PSLV-QL 44109 515/434 97,5

B Hauane 2018 r. komnaHus Blink Astro 3akntouuna cornawleHue ¢ komnanvei NanoAvionika Ha yCTaHOBKY M 3armyck B
2018 r. ¢ nomouwlbto PH PSLV akcnepMMeHTanbHOro KOMM/eKTa npueMonepeaaroLero obopyaosaHns Ha «kybcate» ¢ hopM-
akTopom 6U. KoMnnekT npuemonepeaarollero o6opyaoBaHus nog HassaHneM BTD-1 M3roTOBNEH Ha OCHOBE CMYTHUKOBOW
nnatdopmel MP6U (Multi-Purpose 6U) komnaHum NanoAvioniks.

Brnocneactsum 3anyck 6bin oTAoxeH Ha 2019 r., 4To 1 66110 peann3oBaHo B anpene.

MNC3 LACUNASAT-1 (M6P, BTD-1) Ha ocHOBE CNyTHWKOBOW mnaTtdopmMbl M6P Tunopasmepa 6U comepkan nonesHble
Harpysku KomnaHuii Lacuna Space v Blink Astro, npeaHasHauyeHHble AN AEMOHCTpAUUM CBA3M MpW co3gaHun cetn IoT
LoRaWAN. Mepegava aaHHbIX Ha 3eMnto bblia opraHn3oBaHa Ha YacTtoTe 437,265 MIu,.

Wcnonb3osanue cnytHuka LACUNASAT-1 661510 3aBepLueHo B ceHTs6pe 2019 r.

AGOHEHTCKMe TepMUHaNbI

KomnaHuel paspaboTaHa IMHelKa Ha3eMHbIX YCTPOWCTB ANsi CMYTHUKOBOW nepeaaun IoT/M2M-aaHHbIX, HOBEMLIMMY U3
KOTOpbIX SBNAoTCA TepMuHanbl BlinkR cepun 1000. B ycTpoiicTBax nNpeaycMOTPEHb! LITHIPEBOE KPEM/IEHWUE B FPYHTE U BO3-
MOXHOCTb HAaCTPOMKM pexknma nepegaym AaHHbIX (TUMOBON PeXxmM — YeTblpexpa3oBas nepedaya B TeYEHWE CyTok). Mpogon-
XKWUTENbHOCTb aBTOHOMHOM paboTbl YCTpocTB — Ao 1 roga.

2.1.1.30. NMpoekT cucrembl Ocean-Scan (Bennko6puraHus)

CncremMa npeaHasHaveHa ans cbopa v peTpaHcnsumMmn aaHHbix AIS ¢ ucnonb3oBaHueM TexHonornm SAT-Trak, paspabo-
TaHHOW KoMnaHuer SRT Marine Systems.

= SRT Marine Systems: srt-marine.com

B 2017 r. SRT Marine Systems 3aknoumnna cornaileHue ¢ komnaHuen Clyde Space Ha Npov3BOACTBO CMYTHUKOB 6yayLle
cucTeMbl. PaccmaTpuBaeTcsl BO3MOXHOCTb YCTAaHOBKM Ha CMYTHMKAX He TOMIbKO annapaTypbl npueMa AaHHblX ALS, HO 1 apyrux
CPeacTB KOCMMYECKOr0 MOHUTOPUHIA U HabnoaeHus.

Mpepnonaranock, YTO Ha Ha4yanbHOM 3Tane cucteMa byaeT cogepxaTb wecTb MC3, pa3MeLleHHbIX Ha HU3KUX 3KBATO-
pUanbHbIX U MONSIPHBIX OpbUTax. HauaTb KOMMEpYECKOe MUCMOb30BaHME CUCTEMBI MaHMpoBanock B 2019 r. B aanbHeiiluem
YUCNO CMYTHWUKOB MO0 BbITb YBEIMYEHO.

2.1.1.31. NpoekT cucrembl komnaHum Aerial & Maritime (LLBe-
ums)

Cucrema npegHa3sHayveHa A5 OKas3aHus YCyr peTpaHcnsuum AaHHbIx cuctem AIS n ADS-B nonb3osatensM B Npuaksa-
TOpUWasbHbIX palioHax 3emiu.

PaboTbl Mo MpoekTy co3paHusi cucteMbl Bena komraHusl Aerial & Maritime, sBnsiowascs Takke Kak M KOMMaHWs
GomSpace, fo4epHeli CTPyKTypoi koMnaHum GomSpace Group AB.



CrnyTHWKM MI@aHMPOBAOCh BIBOAWUTL Ha HU3KME 3KBATOPUaAsbHble Op6UTHI BbICOTOM 0kos10 500 kM. Pabouas 30Ha cryT-
HUKOB — paioHbl B npesenax 37° C.lU. 1 (o.Lu.

Ha nepsoM 3Tane co3gaHus cUCTEMbl NAHMPOBaNOCh ucnonb3oBath 8 MC3 Tuna «kybcat» B koHburypauum 3U. B
nocneayrowem k 2021 r. yncno cnyTHUKOB Morno 6biTb yBennyeHo ao 80...100.

[loroBop Ha NPOW3BOACTBO MNEPBbIX CMYTHUKOB CUCTEMbI HA CyMMy 6 MJH. gonn. CLUA 3akmtodeH B 2017 . ¢ KOMMNaHWewn
GomSpace. Oblwasi CyMMa MHBECTULMIA B NMPOEKT cocTaBnseT 12,2 MnH. gonn. CLUA.

Hauano 3anyckos C3 Hameuanock Ha 1 k8. 2019 r. OgHako Bce paboTbl 6binn nepeHeceHsbl Ha 2021 r.

2.1.1.32. MNMpoekT cuctemsbl «ABpopa>» (Poccuiickas ®epepauus)

CncteMa npefHasHayeHa ans peTpaHCisaumMmM HU3KOCKOPOCTHBIX AaHHbIX cucteM M2M/IoT, Bkntovas ADS-B n cuctembl
[AMCTAHUMOHHOIO KOHTPO/IS TpaHcropTa.

MpoekT npeanoxeH koMnaHvein 3A0 «BUCAT-TES».
= BWCAT-TEJ1: www.vsat-tel.ru

CucteMa AomKHa coaepXaTtb Ao 264 VIC3 maccolt okono 40 Kr, pa3MeLLEHHbIX Ha opbuTax BbicOTOM 800 KM.

PasBepTbiBaHWe CUCTEMbI MpeArnosiaranock OCYLECTBNATb B HECKONbKO 3TanoB. Ha nepBOM 3Tane oXxuaancs 3anyck
Tpex UC3, Ha BTopoM — ewe 50...100 cnyTHUKOB.

B cncTeme npeagycMaTpuBanocb MCNosb3oBaHue 60nbluoro yncnia paboumx aunanasoHoB yactot (VHF, UHF, L, S, Q, V) ¢
NpUMEHEHNeM aJanTUBHOMO anropuMTMa Bblibopa AvMana3’oHOB YaCcTOT B 3aBUCUMOCTW OT 30HbI 06Cny>xmBaHus. CnyTHUKK
JO/MKHbI OCHALWLATLCS MHOrosyyYeBoi GAP S-ananasoHa YacToT C M3MEHSIEMbIM MONIOXKEHMEM NepeaatoLLmX fyyeit, YTo No3Bo-
nuT obecneumnTb TpebyeMyto SHEPTETUKY PaavoNHUM.

[nsa npyema AaHHbIX CO CMYTHWKOB U BbIXOAA B HAa3eMHble CETU MNaHMPOBaNOCh UCMOMb30BaTh CTAHLMM COMPSKEHUS C
AnaMeTpoM pabouyeilt 30Hbl 40 4200 kM.

2.1.1.33. MpoekT cucreMbl koMmnaHum Myriota (ABcTpanus)

Cucrema npefgHa3HaveHa ana peTpaHCNsaUMM AaHHbIX OT Ha3eMHbIX [0T-AaTunkoB U MeXMaLLMHHOrO obMeHa (M2M).
Pa3paboTky BegeT koMnaHus-ctapTan Myriota (wtab-kBapTupa — B Adelaide, Asctpanus).

= Myriota: myriota.com

B crcTeMe nnaHupyeTcs Mcnonb3oBaTth A0 50 HaHOCMYTHMKOB Maccoi Ao 10 kr. Ha Hayano 2018 r. niaHMpoBasncs 3anyck
nepBoro cnyTHukKa ¢ nomoubio PH FALCON-9. 3anyck criyTHMKOB 6bli1 OT/IOXXEH B CBSI3W C OTCYTCTBMEM pa3pelueHns depne-
panbHoii koMuccun no cesiau CLLUA.

KocMuueckuit cerMeHT

B cucreme komnaHum Myriota ncnonb3ytoTcs cnegytowme cnyTHuKK (tabn. 2.16).
Ta6bnuua 2.16

MapameTpbl 0p6UTHI
HavnmeHoBaHue NC3 3;"_;1?(&] Paketa-HocuTenb Homep NORAD BbICOTa B HaK/IOHEHWe,
anoree/nepuree, kKM rpag.
EXACTVIEW-6 (APRIZESAT-6) 17.08.11 OHENP 37793 693/628 98,4
EXACTVIEW-1 (ADS-1B) 22.07.12 COHO3/DPErAT 38709 828/810 99,1
EXACTVIEW-11 (APRIZESAT-9) 19.06.14 [OHEMNP 40018 719/617 97,7
EXACTVIEW-9 28.09.15 PSLV-XL 40936 654/640 6

BRIO 03.12.18 FALCON-9 v1.2 43813 595/577 97,7

B nekabpe 2018 r. Ha opbuTy 6bIN BbiBEAEH HAHOCMYTHUK BRIO, NocTpoeHHbIit kKoMnaHuel SpaceQuest, Ltd. (Fairfax,
wTraT BupaxuHnsa) B dopm-haktope 3U, npuemonepeaatunk UHF-gnana3oHa 4acTtoT M NpOTOKOS CBA3M KOTOPOro 6bii1 pas-
paboTaH B koMnaHuu Myriota.

B aHBape 2019 r. komnaHusa Myriota Bblgana KOHTpakT koMnaHun Tyvak Nano-Satellite Systems, Inc. Ha pa3paboTky
Tpex cnyTHuMKoB MYRIOTA-1, -2 1 -3 (puc. 2.6) Maccovi no 5 Kr.



Puc. 2.6. KoHcTpykTmeHast cxema IC3 MYRIOTA

3anyck nepBbIX TPEX CMYTHUKOB cucTeMbl € nomouwlbio PH VEGA nnanHupoBancs B 2019 r., Ho 6bi51 nepeHeceH CHavana
Ha 2020 r., a 3aTeM Ha 2021 r.

B mapte 2020 r. y komnaHumn exactEarth komnaHuelt Myriota ans npoBefeHWsl 3KCMEPUMEHTOB MO MEPCNEKTUBHOM
cucteme ceasm B obnactu IoT 6binmn kynneHbl MC3 EXACTVIEW-1 (ADS-1B), EXACTVIEW-6 (APRIZESAT-6), EXACTVIEW-11
(APRIZESAT-9) n EXACTVIEW-9.

3anyck cnyTHrka MYRIOTA-7 nnaHupyetcs ¢ nomolsio PH ELECTRON PHOTON-LEO B 2021 r.

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

2.1.1.34. MpoekKT cucreMbl koMnaHum Lacuna Space (Benuko6pu-
TaHus)

CucteMa npefHa3HayeHa Anst opraHu3aumy B rnobanbHoM Maclwtabe CryTHUKOBOM PEeTPaHCNSALUMM AaHHbIX Ha3eMHbIX
usmeputeneii-npeobpasosatenei IoT- u M2M-ceTeld, ucnonb3ytowmx TexHonoruno LoRa (long range) cetn LoRaWAN (Long
Range Wide Area Network) komnaHum Semtech.

PaspaboTtky cuctembl ¢ 2017 r. BegeT komnaHus Lacuna Space Ltd. (Rutherford Appleton Laboratory, Harwell Campus,
Oxfordshire).

= Lacuna Space: lacuna.space

OCO6eHHOCTBIO CUCTEMbI MO CPAaBHEHUIO C APYrUMU CYLLECTBYIOLMMU U MIAHUPYEMbIMU CPEeACTBaMM CMyTHUKOBOM pe-
TPAHCNSAUMK AaHHbIX IoT-ceTelt AoMkHa CTaTb BO3MOXHOCTb HEMOCPEACTBEHHOW Nepedayn B aBTOMaTUUYECKOM peXxnMe AaH-
HbIX OT Ha3eMHbIX AATUMKOB Yepe3 CryTHMK 6e3 MCNOSb30BaHUS LUMIO30BLIX YCTPOMCTB, arpervpyrowmx AaHHbIX OT rpynnbl
JaTYMKOB, U HEOBXOAMMOCTY ycTaHoBNeHUs Wi-Fi n 4G/5GnoaknoyeHnin. 3To A0MKHO 06ecneunTb AaNibHeNIee CHUXEHNe
CTOMMOCTU Mepeaayn AaHHbIX. Bbicokasi 3Heproad@eKTMBHOCTb AATUYMKOB AO/MKHA obecneunTb nx 6e306CcnyXuBaemMyro aKc-
nnyataumio B TedyeHue 4...5 net. [ns goBeaeHus AaHHbIX A0 NOTpedbuTenel NNaHUpyeTcs UCNonb3oBaTb 06M1auHyo UHdpa-
CTPYKTYPY C AOCTYMOM Yepe3 MObWbHbIE NMPUTOXEHUS.

MpeanonaraeTcs, YTo NepeaaBaeMble AaTuMKaMu AaHHble 6yayT coxpaHsaTbes Ha 6opTy UC3 ana nocneayoLlein nepe-
Aayy Ha 3eMt0 NpY HAXOXXAEHUM B 30HE BUAMMOCTM HAa3€MHOMN MPUEMHOMN CTaHUMW CUCTEMBI.

B HaseMHbIX gaTumkax 6yaeT Mcnosnb3oBaThCs NPorpaMMHOE M anmnapaTHO-NporpaMMHoe obecneveHne C OTKPbITEIM UC-
XOfHbIM KoAoM. Pa3paboTka MpOTOKOSIOB nepefayr AaHHbIX OCYLECTBAsSNacb B COTPYAHMYECTBE C KOMMaHMel Parametric
GmbH Ha ocHoBe OTKpbITOro npoTokona ceteli LORaAWAN.

KoMnaHusi cobupaeTcsl UCMonb30BaTh [Ba TUMA FOTOBLIX AATUYMKOB pa3MepaMun 9x9x3,4 cM u Maccoi okono 100 r,
K/IMEHTCKMX AaTUYMKOB, MPOrpaMMHO-aAanTMpyeMblX Ans UCMOb30BaHUS B cUcTeMe, b0 AaTYMKOB A1 YCTaHOBKM Ha Mo-
LBWXHBIX CpeACTBax, B KOTopble ByAeT ycTaHaBNMBaTbCs MnaTta KOHTPOsepa CUCTEMBI.

PaspaboTky MC3 ocywecTBAsieT MTOBCKast koMnaHmsi NanoAvionics (BUbHIOCCKMI YHUBEPCUTET) Ha OCHOBE CMYTHUKO-
Bov nnatdopmbl M6P (Multipurpose 6U Platform) Tunopasmepa 6U (puc. 2.7) ¢ cyxoi Maccoit 4,5...5,5 Kr 1 Maccoii nonesHoi
Harpysku go 7,5 Kr.



Puc. 2.7. KoHcTpykTusHas cxema UC3 cepun LACUNASAT

B cucTeme 3neKTponMTaHUs UCMOSb3YHOTCS 8 akKyMysSTOpoB 06llen eMKocTbio 13600 MA-u.
= NanoAvionics: hanoavionics.com

MepBbIit TexHonornyeckuin cnytHnk LITUANICASAT-2 (LTO1, Homep NORAD 42768) koMnaHum NanoAvionics Ha oCcHoBe
CnyTHUKOBOM nnatdopMbl M3P Tunopasmepa 3U 6bin BbiBeZleH Ha opbuTy ¢ BbICOTOM B anoree/nepuree 507/486 KM 1 Hako-
HeHuneM 97,3° 23 nioHs 2017 r. ¢ nomowbio PH PSLV (QB50).

Ha nepeom 3Tane pa3BepTbiBaHUS CUCTEMbI HA OpOUTLI MaHMpPOBanock BbiBecTH YeTbipe UC3 — LACUNASAT-1, -2A, -
2B un -2C. Mpeanonaranocb, 4to cnyTHUKK cepun LACUNASAT-2 6yayT UMeTb YCOBEPLUEHCTBOBAHHYIO NMOME3HYIO Harpy3Ky.

CNyTHUKW NNaHUPYETCA BbIBOAUTL Ha MOMSIPHbIE OpBUTHI BbICOTOM OKOMI0 500 kM. Mocne pasBepTbiBaHUS B MOSHOM
ob6beMe KOCMUYECKUI CErMEHT cucTeMbl ByaeT HacuuTbiBaTb 32 UC3.

KocMunueckuit cerMeHT

B cucreme komnaHmm Lacuna Space ncnonb3oBanncb Tpu cnyTHuKa (Tabn. 2.17).

Tabnuua 2.17

MapameTpbl 0p6UTHI
HanMeHoBaHue NC3 Aara PakeTa-HocuTenb Homep BbICOTa B HaK/TIOHEeHWe
3anycka NORAD ’
anoree/nepuree, KM rpaa.
LACUNASAT-1 (M6P, BTD-1) 01.04.19 PSLV-QL 44109 515/434 97,5
LACUNASAT-2 (R2, M6P-2, OMS, TRAIL-1) 07.11.20 PSLV-DL 46913 576/564 36,9
LACUNASAT-3 28.09.20 COKO3-2-16/PPEIAT 46492 577/548 97,7

MC3 LACUNASAT-1 (M6P, BTD-1) Ha ocHOBe crnyTHWKOBOM nnatcdopMbl M6P Tunopasmepa 6U coaepxxan nonesHble
HarpyskuM komnaHui Lacuna Space u Blink Astro, npeaHasHauyeHHble AN AEMOHCTpaUMM CBSI3M MpW co3faHum cetn IoT
LoRaWAN. Ncnonb3oBaHue cnyTHMKa 6bi510 3aBeplueHo B ceHTsbpe 2019 r. Mepeaayda AaHHbIX Ha 3emrto 6bisla OpraHn3oBaHa
Ha yacTtoTe 437,265 Mru.

Ha UC3 FARADAY-1 6binv yCTaHOBMEHBI, B TOM YMC/E, 351eMeHTbl 06opyaoBaHus IoT-ceTeit koMnaHum Lacuna Space.
CnyTHUMK 6bIn yTpayeH npu aBapuiiHoM 3anycke PH ELECTRON KS B utone 2020 r.

MC3 LACUNASAT-2 Ha 0CHOBE CMyTHUKOBOM nnatdopmMbl M6P Tunopasmepa 6U coepikan 3neKTpuyeckuii ABuraTtesb
Ha ocHoBe addekTa Xonna, a Takke nonesHble Harpysku komnaHum Orbital Micro Systems (OMS).

MC3 LACUNASAT-3 (puc. 2.8) co3paH nUTOBCKOM kKoMnaHuern NanoAvionics Ha 0CHOBe CryTHUKOBOM nnatcdopmbl M3P
Tunopasmepa 3U.
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Puc. 2.8. KoHcTpykTmeHas cxema MC3 LACUNASAT-3

CnyTtHuk LACUNASAT-3 npegfcraBnsieT coboi AeMOHCTpaTop opbuTanbHOro winto3a IoT-ceT, cnocobHOro NpuUHUMaTh
pacnpoCTPaHsITb AaHHbIE OT HEBOJbLUMX YCTPOMCTB B yAaNEHHbIX 06/1aCTSX 3EMHOM M MOPCKOM NMOBEPXHOCTU. PaboTbl Mo 3TOMyY
CMYTHWKY 4YacTUYHO MPOMUHAHCMPOBAHbI KOCMWYECKMM areHTCTBOM BenukobpuTaHuyM ¥ eBPOMENCKMM  KOCMUYECKMM
areHTcTBOM ESA.

MNpeanonaranocb, 4To komnaHus Lacuna Space ¢ nomoubto MC3 LACUNASAT-3 npoaeMOHCTPUPYET NpUeM CUrHanos
LoRaWAN oT Ha3eMHbIX ycTpoicTB IoT ans nocneaytollelt peTpaHCisLmMM 3TUX AaHHbIX B 06/1auHyto ceTb Lacuna Network.
MepcnekTnBHble UC3. 3anyck NC3 LACUNASAT-4 (-2B) ¢ nomolbto PH COKO3-2-1A/®PEFAT HaMeueH Ha KoHel 2021 r.

2.1.1.35. NMpoekT cucrembl komnaHum Kineis (®paHums)

CucteMa npefHa3HayeHa Afs OpraHW3aLmMu HU3KOCKOPOCTHOW peTpaHcisumy AaHHbix IoT-ceTeld. MnaHupyeTtcs, yto
CMYTHUKM CUCTEMbI ByeT UCMONb30BaTbCS B MHTEPECax peTpaHCnsauMm AaHHbIX cucteMbl Argos DCS.

Co3paet cuctemy komnaHusa CLS (Collecte Localisation Satellites) — nouepHee npeanpusitue ppaHuUy3CKOro KocMuye-
ckoro areHTcTBa CNES 1 cTpaxoBoii koMnaHum CNP Assurances.

OnepaTopoM cucTeMbl cTaHeT co3daHHas B 2019 r. godepHssa cTpykTtypa areHtctea CNES v komnaHum CLS — koMnaHus
Kineis.

= Kineis: www.kineis.com

MepBoOHaYanbHO B COCTaB CUCTEMbI AOMKHBI 6blv BOMTH 20 HAHOCMYTHMKOB TUMa «KybcaT», pa3MeLleHHbIX Ha opbuTax
BblcOTON 600 KM. pU 3TOM CTOMMOCTb CUCTEMbI C YYETOM MYCKOBbIX OMepauuii U pacxXOfoB Ha 3KCMyaTaumio CNyTHUKOB
oueHuBanacb B 139 mnH. gonn. CLUA. B 2019 r. 66110 NpMHATO pelleHne 06 yBenMYeHun Yncna CnyTHMKoB o 25. CToMmMocTb
cucteMbl 6bina cHkeHa o 111 maH. gonn. CLUA.

Bpems mMexay NOBTOPHbLIM NPOSIETOM CMYTHUKOB B 30HE PaCrofIOKeHUS HA3eMHbIX TepMUHanos coctaemT 10...30 MUH.

Pa3paboTunk crnyTHUKOB cUCTeMbI — KOMMaHus Thales Alenia Space. CybrnoapsiAHOM opraHu3auueid Nno NpoeKTUPOBaHMIO
KOCMMYECKMX annapaToB CUCTEMbI BbICTynaeT KoMnaHust Nexeya (Toulouse, France), 60pToBoi npveMonepeaatoLein CUCTEMbI
— koMnaHust Syrlinks. CnyTHWkM Maccol 25...28 kr 6yayT BbinonHeHbl B opM-daktope 16U. UC3 npeanonaraeTcs ocHallaTb
60pTOBOI ABUraTENbHOMN YCTAHOBKOW. PacuéTHbIN Cpok dyHKUMOHMpoBaHus UC3 — yeTbipe roaa.

B nekabpe 2019 r. Ha opbuTy 6611 BbiBEAEH NPOTOTMN ByAYWMX CMYTHUKOB CUCTEMbl — HaHocnyTHMK ARGOS NEO B
dopm-chakTope 12U. PaboTbl No cnyTHMKY 6binn HavaTbl B Mae 2017 r. O6opyaosaHne ARGOS NEO cuctembl Argos yCTaHOB-
neHo Ha «kybcate» ANGELS (Argos Neo on a Generic Economical and Light Satellite, apyroe Ha3saHue — ARGOS NEO) maccoi
27 kr, co3gaHHoOM komnaHusaMm Skylinks (Nexeya) u Thales Alenia Space. naBHbIM noapsa4nkom no cnyTHUky ANGELS sensi-
nacb kKoMnaHus Hemeria. B xoae ycnewHbIX UCTIbITaHWI B TeUeHMe roga cooblleHust oT cucteMbl Argos DCS npuHUManuck
obopyaosaHnem ARGOS NEO 3Toro cnyTHuka v 3aTeM nepefasanuch B L-Anana3oHe 4actoT Ha ctaHumto B Fairbanks.

3aBepLunNTb pa3BepTbiBaHWE U BBOA B 3KCM/yaTaumMio cMcTeMbl KoMnaHum Kineis, KoTopas CTaHeT AOMNO/IHEHWEM CUCTEMBI
Argos, Hameuvanocb B 2022 r. (Tenepb B 2023 r.).

2.1.1.36. NMpoekT cuctembl komnaHum Guodian Gaoke (Kurait)

Cuncrema Apocalypse komnaHum Guodian HiTech Technology Co. Ltd. (Guodian Gaokeji YG, Beijing) npeaHasHaveHa anst
peTpaHCcnAunn AaHHbIX OT Ha3eMHbIX IoT-AaT4mKoB.

B cucteme Apocalypse MCMOMb3yloTCs KUTANCKME 3KCMepUMEHTasbHble CyTHUKKM cBsisu cepum TIANQI (Mmnepatop
TaHbUM («HebecHoe oTKpbITUE») AMHACTUM MWH). [N AEMOHCTpaLMK BO3MOXHOCTEN CUCTEMbI MIAHUPOBANOCh BbIBECTU Ha
opbuTtsl 38 UC3 Kk koHUy 2020 r.



KocMuueckuit cerMeHT

B cucreme komnaHmm Guodian Gaoke ncnonb3ykoTcs cneayrowme cnyTHUku (Tabn. 2.18).
Ta6bnuua 2.18

MapameTpbl 0pouThI
HanmeHoBaHue NC3 35;1?(&] PakeTa-HocuTenb Homep NORAD BbICOTa B HaK/IOHEHWe,
anoree/nepuree, kM rpaa.
TIANQI-1 (CHANGSHA GAOXING) 29.10.18 LONG MARCH-2C 43669 527/510 97,4
TIANQI-3 (TAO XINGZHI) 05.06.19 LONG MARCH-11H 44311 582/561 45
TIANQI-2 17.08.19 JIELONG-1 44487 564/532 97,5
TIANQI-4A 44842 512/497
TIANQI-4B 07.12.19 KUAIZHOU-1A 44843 514/496 97,4
TIANQI-5 (XINZHOU/YUNJIANG) 15.01.20 LONG MARCH-2D 45019 497/477 97,3
TIANQI-10 25.07.20 LONG MARCH-4B 45941 505/486 97,5
TIANQI XINGZUO-6 26.10.20  LONG MARCH-2C 46810 610/591 35
TIANQI-11 (SCORPIO-1) 07.11.20 CERES-1 46904 507/487 97,4
TIANQI-8 (PING'AN-1) 22.12.20 LONG MARCH-8 47299 517/508 97,4
TIANQI-9 27.04.21 LONG MARCH-6 - 509/496 97,4
TIANQI-12 06.05.21 LONG MARCH-2C 48426 604/597 35
TIANQI-14 18.06.21 LONG MARCH-2C 48864 606/596 35

MepBbit UC3 TIANQI-1 (CHANGSHA GAOXING) maccoit 50 kr 6bin co3aaH anst komnaHum Guodian Gaoke B 2018 r.
Ha ocHoBe HoBoM nnatcdopMbl 0805 UccneaoBaTenbckoro MHCTUTYTa Tianyi Space Technology Research Institute (Changsha)
KOCMUYECKMX TEXHOMOTUA. KOMMEepYeCKMM NpeacTaBUTENEM 3TOMO0 WMHCTUTYTA SBNs/acb KomnaHuust SpaceTy (Beijing u
Changsha), ocHoBaHHas B siHBape 2016 r.

Bce ocTanbHble MC3 Maccor 50 kr Ha nnaTtgopme CUBIC STAR co3zaHbl ans komnaHum Guodian Gaoke komnaHueit ASES
Spaceflight Technology noa pykoBoACTBOM LU@HXaCKOrO MHCTUTYTa NPOEKTUPOBaHUS KOCMMYeckux cucTeM (Shanghai Insti-
tute of Space Systems Engineering).

MNC3 TIANQI-2 co3aaH Anst pa3MelleHms 060pyaoBaHus peTpaHcisaumm aaHHbeix IoT.

MC3 TIANQI-3 (TAO XINGZHI vnv XINGZHI JIAOYU 1) co3gaH ans komnaHum Guodian Gaoke n obpasosatenb-
Horo oHaa Tao Zhixing Education Foundation. Ha ero 60opTy, kpoMe o6opyaoBaHus peTpaHcnsumy aaHHbix 10T, 6bina ycTa-
HOBJIEHa OMTO3/IEKTPOHHAs Kamepa.

MC3 TIANQI-4A n TIANQI-4B co3aaHbl Ans pa3MmelleHns 06opyaoBaHUs peTpaHCAaUMmn AaHHbIX IoT.

MC3 TIANQI-5 (XINZHOU/YUNJIANG) co3gaH ans pasMelleHns o6opyaoBaHust peTpaHcnsumm aaHHbix IoT.

MNC3 TIANQI-10 co3aaH Ans pasMeLleHns 0bopyaoBaHns peTpaHcnsumm aaHHbix 1oT.

MC3 TIANQI XINGZUO-6 co3aaH Ansa pasmelleHns obopyaoBaHus peTpaHcnsumm AaHHblx IoT.

MC3 TIANQI-11 (SCORPIO-1) co3aaH ans pa3melleHus obopyaoBaHns petpaHcnsumm aaHHbix 10T 1 BbiBegeH Ha
opbuTy ¢ nomolubto PH CERES-1 (GUSHENXING-1) yacTHoit komnaHnum Galaxy Power.

MC3 TIANQI XINGZUO-8 (PING'AN-1) (puc. 2.9) co3aaH ansa pasmelleHns 060pyaoBaHust peTpaHCisuMm AaHHbIX
IoT v B KOONepaummn ¢ 6aHkoM Ping'an — Ana pa3melleHns 0b6opyaoBaHUa peTpaHcnAUmMn UHAHCOBbLIX AAHHbIX.

Puc. 2.9. KoHcTpyktueHas cxema MC3 TIANQI-8

NC3 TIANQI-9 co3zaH Ansi pa3MelleHns 06opyaoBaHust peTpaHcnaumm aaHHbix 1oT.




MC3 TIANQI-12 co3aaH ansa pasMelleHns obopyaoBaHust peTpaHCnsunm daHHbix IoT.

MC3 TIANQI-14 co3faH Ans pasmelleHns o6opyaoBaHns peTpaHCasumMmn AaHHbIX IoT.

3anyck cnegytowero cnytHuka cuctembl MC3 TIANQI-15 (RUIJIN) HameueH ¢ nomoubto PH LONG MARCH-2C Ha
nionb 2021 r.

2.1.2. CncreMbl rosIoCOBOM CBSAI3M U Nepeaayvun AaHHbIX

2.1.2.3. MpoekTt cucrembl Omnispace (CLLUA)

CucteMa npeaHasHavanacb ansi obecneyeHust NoaBMXHON M PUKCUPOBaHHOM TeNnedOoHHONM CBS3M, ABYCTOPOHHEN Tene-
(oHuM, ABYCTOPOHHErO 06MeHa COOBLLEHUSIMU, HU3KO- M CPEAHECKOPOCTHLIMU MOTOKaMM AaHHbIX, AOCTYNa K pecypcaMm CeTu
MHTEpHET NOABMXXHBIX U CTaLMOHAPHbIX abOHEHTOB.

OnepaTop cuctembl — koMnaHmsa Omnispace. LUTab-kBapTupa kOMNaHuM pacnonoxeHa Heganeko ot McLean (wt. Bup-
LKUHNSA).

= Omnispace: www.omnispace.com

KoHuenumsi cuctembl NnpefycMaTpuBana UCMosnb30BaHWE ABYX KOMMOHEHTOB — CUCTEMbl HA OCHOBE reoCTalnoHapHOro
MNC3 n cuctembl Ha ocHoBe MIC3 Ha cpegHux opbutax (International MEO system).

B sHBape 2009 r., nocne 3anycka u BbiBoAa Ha opbuty cnyTHuka ICO G1, deaepanbHas KOMUCCUS MO CBSI3W pa3peLunnia
komnaHun ICO Global Communications ncnonb3oBatb HaseMHoe AonosiHeHne ACT B cocTaBe cucTeMbl Ha ocHoee MC3 Ha
reoctaumoHapHol opbute. OgHako komnaHust ICO Global Communications ucnbiTbiBana Ha poHe NPOACIHKALWMXCS CYAEOHbIX
pa3bupaTesnbCTB C KOMMaHuel Boeing, 6bIBIUMM MABHBIM NOAPSAYMKOM MO pa3paboTKe CryTHUKOB ANt UCMO/Ib30BaHUS Ha
cpeaHux opbuTax, cepbesHble (PMHAHCOBbIE CIIOXXHOCTU, HE MO3BOJIAIOWME OCYLLECTBAATb 3(MEKTUBHYIO SKCMyaTaumio cu-
CTEMBbI, W, B YAaCTHOCTU, €€ HA3EMHOro AOMNOJSIHEHMS. Kpome Toro, He nonyunn KoMmepdeckoro ycriexa npoekt ICO Mobile
Interactive Media, opyeHTUpOBaHHbIN Ha NPeAoCTaBNeHUE YCyr TENEBUAEHUS MOABWMKHLIM abOHEHTaM.

B 310 cBA3M B Mae 2009 r. ans pecTpyKTyp13aumm KOMNaHum 6biia MHULMUPOBaHa npoueaypa 3alwmuTbl T 6aHKPOTCTBa
Jo4epHero noapasaeneHns — komnanum ICO North America, nepeuMeHoBaHHolM B Mae 2009 r. B koMnaHuio DBSD North
America 1 0TBeYaBLUEN 3a IKCMyaTaLMIo reoCTalMOHapHOro 3feMeHTa C Ha3eMHbIM JoNosIHeHWeM Ha Tepputopun CLUA.

OnepaTopoM cUCTEMBI, KOTOpasi Tak 1 He Bbina BBeAeHa B KOMMEPYECKOe UCMOoNb30BaHue, A0 cepeaunHbl 2012 r. BbICTY-
nana komnaHus Pendrell (B nioHe 2011 r. komnaHus ICO Global Communications n3meHuna csoe HaseaHue Ha Pendrell
Corporation).

B 2011 r. 10 YaCTMYHO rOTOBbIX CMYTHWKOB, HaXOAALMXCS Ha apeHZyeMoM koMnaHuen Pendrell cknage B El Segundo
(wTaTt Kanudophus), npeanonaranocs NpoaaTth oxxHoadbpukaHckon koMnaHum Jay & Jayendra. HecMoTpst Ha To, UTO caenka
6bl1a 3aKklo4eHa, ee UCMOSTHEHNE He COCTOAN0Ch — K Hosi6pto 2011 r. komnaHus Jay & Jayendra cnyTHMKKM He Bbikynuna. B
2012 r. koMnaHusi Pendrell 06bsiBUNA 0 TOM, YTO Ha 3TW CMYTHUKM €CTb HOBbIW MOKYyNaTeslb U 4 Masi AOIKHO ObITb 3aK/IHOYEHO
COOTBETCTBYIOLLEE cornalleHme. Bo3aMoxHo, 4To 3TuM nokynatenem sensetcs DISH Network. B oTHoweHnn yxe Haxoasiue-
rocs Ha opbute UC3 ICO-F2 66110 06baBEHO, UTO A0 KOHUA MioHA 2012 r. ero akcnnyaTaums 6yaeT npekpalleHa.

B 2010 r. MMHMCTEPCTBO CBA3M BennkobpuTtanum Ofcom Bbipasusio HamepeHue 06patuTbest B ITU ¢ npocb6oii 0OTMEHNTD
YacToTHble Ha3HaveHus Ansa npoekTa cuctembl IC3 Ha cpeaHux opbuTax ICO-P 1 ncknounTb MX M3 rNaBHOrO MEXAYHApOAHOro
peecTpa paaMoYacTOTHbIX MPUCBOEHUIA. MpUHSATUE COOTBETCTBYIOWMX pelleHuin ITU coctosnock B Havane 2012 r.

B 2013 r. nocne npekpalueHusi ucnonb3oBaHus UC3 ICO-F2 komnaHuen Pendrell u aHHYNMpOBaHUS ee ILEH3WUN Ha
YYaCTKM B S-AManasoHe YacToT, BblAeNeHHbIE /15 pa3BepTbIBaHWS CpeaHeopoUTanbHOro cerMeHTa cuctemsl ICO, aBcTpanuid-
ckas komnaHusa Sirion Global obbaBuna o npuobpeteHnn y komnanumn ICO Global Communications npas Ha 30 MIy B S-
AnanasoHe vactot (20 MI'y B yuacTtke 2170...2180 My 1 10 My B yyactke 1980...2000 MI'y) n nony4yeHnn NepBUYHOMO
oaobpeHns MC3 Ha mx ucnonb3oBaHne. Cooblianock, YTO C paspelleHns perynsTMBHbIX opraHoB Manya-Hosas BuHes u
ABCTpanuu 3TOT YacTOTHBIN pecypc MOXET UCMOb30BaTbCA ANS CyTHUKOBOM ceTu cBsizu SIRION satellite network.

KomnaHus Sirion Global ¢ nomolbto aodepHeit komnaHum Omnispace, 3apeructpupoBaHHol B CLUA, nnaHvpoBana
Ha4aTb NPefoCTaBNATb YCYrU MOABWKHOM CBSI3M U MEXMALUMHHOIO 06MeHa AaHHbIMM C MOMOLLbIO CUCTEMbI CpeiHeOpoUTasb-
HbIX cnyTHMKOB (10 C3 B ABYX MIIOCKOCTAX Ha opbuTax BbicOTOW 6500 KM, NiaHUpyeMoe Hayano NpeaocTaBNeHUs yCnyr —
2016 r.), NepBbIM CNYTHUKOB KOTOPOW A0SIXeH 6bin cTtaTh NC3 ICO-F2.

CornacHo 3asiBneHusM komnaHum Omnispace, cnyTHUK 6bln nepenmeHoBaH B OMNISPACE-F2 v ¢ 2013 r. ucnonb3yetcs
B cocTaBe cucteMbl Omnispace. OaHako B koHUe 2014 r. B pe3y/bTaTe pacCMOTPEHUSI BO3PaXEHUI aiMUHUCTPaLMIN paano-
CBSI3M BenmkobpuTaHun, B peecTpe KOCMUYECKUX 06BEKTOB KOTOPOM 6bin 3apeructpupoBaH crnyTHuk ICO-F2, n Manya-HoBoi
'BUHEK, CONPOBOXAABLUErOCa ANUTENbHBIM 06CyXAeHNeEM 06CTOATENbCTB AaHHOMO ciy4vas, MC3 MCKNIoUYMA BO3MOXHOCTb UC-
nonb3oBaHus cnytHuka ICO-F2 B ceTu cBA3u komnaHum Sirion Global.

TeM He MeHee, koMnaHus Omnispace paccunTbIBaeT NpoAoKMTb ncnonb3osaTe UC3 ICO-F2 (OMNISPACE-F2), otmevas
TaloKe, YTo 06/1a4aeT KOCMUYECKMMYM annapaTamMun U HazeMHoW MHPacTPyKTypoi Ha cymmy 1,5 mnpa. gonn. CLUA, Bkioyas
10 UC3 6biBweit cucteMbl ICO-MEO, xpaHaWMeECs Ha 3eMie B pexnme KoHcepBauuu. Mo OUeHKe CneuuannucToB KoMNaHum



Omnispace, C3 ICO-F2 HaxoanTcs B yAOBNETBOPUTENTILHOM TEXHUYECKOM COCTOSIHUM, M CPOK €ro (PyHKLUMOHUPOBAHMSI MOXET
MpeBbICUTb pacyeTHbI Ha 5 1 6onee neT. KoMNaHWs paccuMTbiBaeT 3aMHTEpeCoBaTb CBOMMM YC/lyraMu CBsi3M 0COGEHHO B
MPUNONSIPHBIX paioHax MUHUCTepcTBa obopoHbl CLLA, ABCTpanuu u Apyrie rocyAapCTBEHHbIE BEAOMCTBA W ClyxObl, HyXAa-
foLLMeCs: B YCTOMYMBBIX, C AOCTaTOYHOM MPOMYCKHOW CMOCOBHOCTBIO U OTHOCUTENBHO HEAOPOMMX KaHasaX CBS3M Ha BbICOKUX
LIMpOTax.

B mioHe 2017 r. Omnispace cMornia npusneyb A0MONHUTENbHbIE MHBECTMUMM Ha cyMMy 30 MAH. goni. CLUA. OCHOBHbIMU
nHBECTopamm BbICTynunn komnaHuu Intelsat, Columbia Capital, Greenspring Associates. Takxke napTHepamu Omnispace siB-
nsiotcs TDF Ventures u Telecom Ventures. O6lwasi cyMMa MHBECTMLIMIA, NOMYYeHHbIX KoMMnaHuel B 2016...2017 rr. cocTaBuna
46,8 mnH. gonn. CLUA.

KocMuueckuit cerMeHT

B cocraBe cuctemMbl Omnispace Ucnosb30Bancs OAnH CnyTHUK (Tabn. 2.19).

Tabnuua 2.19

MapameTpbl Op6UTHI
HanMeHoBaHVe UC3 [Oata PakeTta-Ho- Homep
3anycka cuTens NORAD BbICOTa B HaK/IOHeHWe,
anoree/nepuree, KM rpaa.
ICO-F2 (OMNISPACE-F2) 19.06.01  ATLAS-2AS 26857 10635/10581 45

3anyck nepeoro skcrnepuMeHTanbHoro UC3 cuctemol 12 Mapta 2000 r. OKOHUMNACA HeyaayHo m3-3a aBapumn PH ZENIT-
3SL. 370 npuBeNo K o4epefHOMY NepecMoTpy NporpaMMbl. 3anyck BTOPOro akcnepuMmeHTanbHoro MC3 — ICO-F2 — ocywecTs-
neH B uioHe 2001 r.

PaspaboTky NC3 ocyulectBnsna koMnaHus Boeing Satellite Systems Ha ocHoBe 06neryeHHoro BapuaHTa (6e3 anoreiHomn
aY) nnatdopmbl BSS 601MEO, koTopasi paHee wcCnonb3oBanacb Afs reocraumoHapHbix UC3. Mabaputbl cryTHWKa —
2,3%x2,3%x4,8 M.

CnyTHMK 060pyaoBaH ABYMSI YETbIPEXCEKLMOHHBIMM NAHENSAMU COMHEYHbIX 6aTapei anvHoi 14 M kaxgas, obecneunBa-
IOLLMX MOLUHOCTb B KOHLE cpoka ciyx6bl MC3 8,9 KBT. PacueTHbilt cpok dyHKumoHnpoBaHus MC3 — 12 neT. Ha cryTHuKe
YCTaHOB/EHbl @HTEHHbIE pelleTku, hopMupytoLme rnobasnbHble NyYn Ans CBA3N C HA3EMHBIMU CTAaHUMSMU CUCTEMbI. AHTEHHBI
aBOHEHTCKOW PaanoSIMHUM BbINOSIHEHBI B BUAE MHOTOJTyYEBbIX YrpaBniseMblx LUndpoBbix GAP. Oblee ymcno dhopMupyeMbix
kaHanos cBsiav — 490, YUnCo NPOCTPAHCTBEHHbIX Nydeirn AP — 163.

CnyTHUK 6bin1 BbiBEAEH Ha CpPefHIo Kpyrosyto opbuty (Bbicota B anoree/nepuree 10396/10383 kM, HaknoHeHne 450 n
nepvoa obpalueHust 6 YacoB) AJ1s MPOBEAEHWMS UCTbITaHUIA pa3pabaTbiBAaEMOro A1t CUCTEMbI 060PYA0BaHMS U OLEHKMN BIVISIHUS
Tpornocdepbl Ha Ka4eCcTBO CBA3M B S-AManasoHe 4acTorT.

[o 2007 r. cnytHuk ICO-F2 He ncnonb3oBasncs, B nocneayowme robl NPUMEHSANCS AN PETPaHCSUMN AaHHbIX B MHTE-
pecax oaHoro 13 deaepanbHbix BeaoMcts CLUA. B HacTosiLiee BpeMsi CMYTHWUK UCMOJb3YETCs ANst OKa3aHUs! YTy NOABMXKHOM
CBSI3W PasfiMyHbIM NOTPEBUTENSM M NMPOBEAEHMSI UCTbITAHWUI HA3EMHOIO TEPMUHANIbHOrO 060pyA0BaHMS.

OcHOBHble TexHu4eckme xapakrepucrtuku UC3 ICO-F2

MacCCa Ha OPOMTE, Kl ...uveviiiirersiiiiessires s sines e s s 2730
MOLLHOCTb CONMHEUHbIX 6ATAPEN, BT ..vvveeervvicvireeee e e ecciieeeen, 8500
Pabounit AManasoH 4acToT aboHEHTCKOM paanonuHmm, Mru:

MEPEAAYA 1vuuieeerrrrnnasssserrrrssssssssrrrnsssssssserrrsssnsessssennes 2170...2200

TIPUEM ttteeessesessrreeeessssssssnneeesssssssrnneessssssssrneesssssnnnsnnns 1980...2010
Pabouuii AnanasoH YacToT puaepHON paauonuHum, Mru:

MEPEAAYA 1vuuieeerrrrnnasssserrrrsssssssserrsssssssssesnnsssnsessssennes 6975...7075

L]0 1= PPN 5150...5250
MakcumanbHas SUNM, ab:BT:

B C-AMANA30HE YACTOT ceeeerrrrrrrrrrrrrrererereereeeeeeeeeeeeeseeenens 25,6

B S-AMANA30HE YACTOT .evvvrrrrrrrrrrrrrrrrrrrrrreererereeneesneenennns 29
[obpotHocTb G/T pagnonunHum, ab/K:

B C-ananasoHe 4acToT ... . —24

B S-AMANA30HE YACTOT eeeerrrrrrrrrrrrrereerereerereerrereerererneeees -18

HaseMHbIl cerMeHT

Ha3eMHbIl CerMeHT cUCTeMbl, OCHOBHbIE paboTbl MO KOTOPOMY OblK 3aBepLueHbl B Havane 1999 r., coCTOUT U3 OCHOB-
Horo B Brewster (wTtaT BawwuHrToH, CLLA) u pe3epsHoro B Slough (BenvkobpuTaHus) LeHTPOB yNpaBneHUs CUCTEMOW CBA3W.
[Onsa ynpaBnenus UC3 ICO-F2 vcnonb3ytoTcst cpeacTBa HA3EMHOMO KOMMJIeKCa yrnpasneHus komnanum Intelsat B Long Beach,
wTtaT KanudopHus.

B cocTaB HazeMHOro koMnaeKkca BXOAUT ABE CTaHLMK COMPSXKEHUS C NATbIO NO/IHOMOBOPOTHLIMW @HTEHHBIMU CUCTEMAMU
Kaxxgas, obecneuvBalolme HenpepbiBHyl0 CBS3b ¢ WMC3 u compskeHWe C Ha3eMHbIMM CETSMUM 06Lero Monb30BaHus.



[JononHuTenbHO MOXeT NpuMeHsTbcs obopyaoBaHue conpsixxeHns B Itaborai (Bpasunus), B HacToswee BpeMs He UCMosb3y-
eMmoe. CornacHo 3asBneHnsaMm Omnispace, MOMUMO LIEHTPa yrpaBrieHus cuctemoi B Brewster (wraT BawuHrtoH, CLUA), ocy-
LecTB/eHbl PAaCKOHCEPBMPOBAHWE M MOAFOTOBKA K 3KCM/yaTauuM CTaHUMM COMPSXKEHWUSI C HA3EMHOW CETblO Ha TEpPUTOPUM
lFepmanun (B Usingen) 1 Asctpanuu (B Brisbane), a Ha 2015 r. nnaHnpoBanach NOArOTOBKA €Lle ABYX CTaHLMNA.

2.1.2.4. MNpoekT cucrtembl Pearls (Benuko6puranms)

CucteMa npefHa3HaveHa sl NpeaocTaBneHnst YCIyr HU3KOCKOPOCTHOW Nepeayn AaHHbIX U rofiocoBoi CBs3W. PaboTsl
no co3gaHuio cucteMsbl ¢ uonsa 2016 r. BegeT komnaHua Sky and Space Global (SAS Global).
LLITab-kBapTMpa KOMNaHuM pacrnonoxeHa B BenukobputaHuu, a oducekl — B ABCTpanuu 1 Uspaune.

= Sky and Space Global: www.skyandspace.global

CucteMa aomkHa coaepxatb 200 UC3, pasMelleHHbIX Ha opbuTax BbicoTol 500...800 KM B NATU OpBUTasIbHBIX MIOCKO-
CTSX, pacCYMTaHHbIX Ha 06CyXXMBaHWE NPMIKBATOPUAbHBLIX PaioHOB B Npeaenax 15° to.w 1 15° c.u.

MepeyeHb ycyr, NpeaoCcTaBsEMbIX CUCTEMOW, COAEPXUT 3aLLMLLEHHYIO nepeaady rofiocoBbiX COOB6LIEHMI (KaK B pe-
aslbHOM MacluTabe BpeMeHW, TaK M B 3anUCK), TEKCTOBLIX ¥ MIHOBEHHBIX COOBLLEHMI, 6OPTOBbIX AaHHbLIX BO3AYLUHbIX JIETa-
TesNbHbIX annapaToB, AaHHbIX B MHTEpecax BOEHHOMO MCMoJb30BaHus 1 obecnedeHns 6e3onacHOCTH, HdopMaummn o puHaH-
COBbIX TPAH3aKUMAX U pag APYruX YCyr.

KoMnaHuWel 3ak/ioUeHbl CornalleHnst ¢ MUHUCTepcTBaMu 060poHbl CLLA (06 npeaocTaBneHun MHGOpMaLmMM No KOCMU-
YeckoW 06CTaHOBKe B MHTepecax obecrieyeHuns hyHKLMOHMPOBaHWSI CO34aBaeMOMN cucTeMbl) U Bennkobputanum (06 ncnosb-
30BaHUM paanonuHuii UHF-granasoHa 4acToT Ans ynpasneHus dyHKUMoHMpoBaHeM UC3). CtoMMocTb nponssoacTea 200
NC3 oueHmnBaetca B 39...58 mnH. gonn. CLUA.

[o koHua 2019 r. Ha opbuTbl NaHMpoBanock BbiBecTn 100 HaHOCNYTHMKOB cucTeMbl. [nsa 3anyckoB UC3 Hame4vanocb
ucrnonb3oBatb PH LAUNCHERONE komnanum Virgin Galactic. B nonHom o6beme BBOA CUCTEMbI B MCMOMb30BaHNE A0/MKEH Obin
coctosTbes B 2020 T.

B nekabpe 2019 r. n3-3a pyHaAHCOBbIX OrpaHuYeHnin komnaHust SAS Global nnaHupoBana BbIBECTU Ha OpOUTHLI TOMBKO 8
MNC3 k koHuy 2020 r.

B siHBape 2021 r. nnaHnpoBanock nepemMeHoBaHne komnaHum B Sky and Space Company Limited.

KocMuueckuit cerMeHT

B coctaBe cuctembl komnanum SAS Global ncnonb3oBanuce Tpy CnyTHUKa-NpotoTuna (Tabn. 2.20).
Ta6bnuua 2.20

MapameTpbl 0p6UTHI
HaumeHoBaHue NC3 flara Pakera- Homep
sanycka | Hocutens | NORAD BbiCOTa B HaKIIOHEHWE,
anoree/nepuree, kM rpag.
RED DIAMOND 42783 511/493
GREEN DIAMOND 23.06.17 PSLV-XL 42785 511/493 97,3
BLUE DIAMOND 42786 511/493

CrnyTHUKM OTHOCATCS K Knaccy «kybcaT» U U3roToBneHbl koMnaHnel GomSpace B koHbwurypaumm 3U. Macca UC3 —
0KO”O 6 Kr.

DKCnnyaTaumMoHHbIE BEPCUMM CMYTHWUKOB CUCTEMBI CO3AatoTcs B popM-akTope 6U Ha ocHoee nnaaTdopMbl KOMMAHUM
GomSpace. CnyTHuKKM obopyaytoTcs obopyaosaHmeM cesizu, paboTtaowmm B S-, L- n UHF- (437,1 MI'y) avanasoHax 4acToT.
B cucTeMe npeanonaraeTcs UCNOb30BaTh MEXCMYTHUKOBbLIE KaHasbl CBA3M S-Anana3oHa 4acToT.

B okTs16pe 2020 r. komMnaHuu SAS Global u Virgin Orbit 3akntounnm TpexneTHUN KOHTPaKT Ha 3anycku CMyTHUKOB Cepum
DIAMOND komnaHum SAS Global, HaumHas ¢ uions 2021 r.

AGOHEHTCKMe TepMUHaNbI

B pamkax cornaweHus ¢ koMnaHuen SocialEco ans HaceneHusi NpuaKBaTopuasbHbIX CTPaH achpuUKaHCKOro U Apyrux
KOHTMHEHTOB MMaHMPYeTCs pa3paboTaTb AelleBble CMAPTGOHbI B N'YMAaHUTapPHOM YNPOLLEHHON M aHApOMA-BEPCUSX CTOUMO-
ctbto 1 1 20 gonn. CLLUA cOOTBETCTBEHHO C MHTEMPMPOBAHHBIM MO YMOYaHMIO MHTEPGENCOM cucTeMbl Pearls.

2.1.2.5. NMpoekTt cucrtembl Hongyan (Kurait)

MHorodyHKUMOHanbHas cnyTHMKoBas cucteMa Hongyan (Hongyan Satellite Constellation Communication System) npea-
Ha3HayeHa A5 OpraHM3auMy NOABMXKHOM FOIOCOBOM CBSI3V U NepeAayy AaHHbIX B rnobasbHOM MacliTabe.



C nomolubto cucteMbl Hongyan («AMKUIA rycb>») NpearnonaraeTcsl NpeaocTaBisTb YCIyrM PETPAHCSILMM AaHHbIX Ha3eM-
HbIX CUCTEM AATUMKOB, MEXMALUMHHOMO 0BMEHa AaHHbIMU, MAEHTUDUKALMKN U OTCNIEXMBAHWUS NEPEMELLEHNI MOPCKMX CYA0B
no curHanam AlS, npuema coobuieHnin cuctembl ADS-B, MOBUBHOMO BellaHus, nepefadu HaBUrauMoHHbIX MOMPaBoK, U B
NepCreKT1BE BbICOKOCKOPOCTHOW nepeaayun AaHHbIX Mo TexHonorum 5G.

Pa3paboTky cucteMbl ocyliecTensieT rocyaapcreeHHas komnanms CAST (China Aerospace Science and Technology Cor-
poration) u ee gouepHee npeanpustve China Great Wall Industry Corporation.

= CAST: english.spacechina.com

DKcnnyaTaumio cucteMbl ByaeT OCyLLECTBNATb AOYEpPHSS KOMMaHus y komnanmm CAST — Dongfanghong Satellite Mobile
Communication.

MNepBoHayanbHO B KOHUe 2016 r. 3asaBnsnoch 0 nnaHax passepTbiBaHus K 2023 r. cuctemsbl B coctase 60 manbix UC3.
Bnocneacteum (c deBpanst 2018 r.) KONMYECTBO CNYTHUKOB CUCTEMbI 6bI/10 yBenuyeHo Ao 320. 3To Mornio 6biTb CBA3aHO C
npucoeanHeHneM K npoekty TamnaHaa. CooTBETCTBYOLLEE cornalueHune 66110 3aK4eHo Mexay YHuBepcuteToM KaceTcapTta
(BaHrkok, TaunaHa) v komnaHuelt China Great Wall Industry Corporation. Kutaiickasi CTOpoHa Takke pacCUMTbIBAET Ha yda-
CTWe B MPOEKTe ApYrux CTpaH 1 opraHv3auumi.

Pa3BepTbiBaHWe CMCTEMbI Npeanosnaranock OCYLECTBASATbL B TPU 3Tana M 3aBepwmnTtb B 2025 r.:

— nepBbli 3Tan — 9 3kcnepuMeHTanbHbIX MC3 (B TOM uncne 3anyLueHHbln B 2018 r.) B 2020 r.;

— BTOpo¥t 3Tan — 60 UC3 B 2023 T.;

— TpeTtwii aTan — 320 UIC3 B 2025 T.

Ha BTOpOM 1 TpeTbeM 3Tanax cuctemMa byaeT Takoke UCMoNb30BaThCs ANS NPeaoCTaBeHNs NOABWKHbIX YCYT BbICOKO-
CKOPOCTHOW Nnepeaayn AaHHbIX Mo TexHonorum 5G.

Ha 2018 r. HaMmeyanocb Hayano UCMbITaHW HA3EMHbIX TEPMUHAJIOB CUCTEMbI M CUCTEMBI YMPABIEHNS! CMYTHUKAMM.

OnepaTopoM cuUCTEMbI BNSETCS KoMNaHus Hongyan — goyepHsis y komnaHum CAST.

B aHBape 2020 r. npeanonaranocb BbIBECTU Ha OpbuThI elle 8 skcnepuMeHTanbHbix VIC3, HO 3TOro He NPOM30LLO.

KocMuueckuit cerMmeHT

B cocTaBe cuCTEMbI MUCMONBb30BANICA OAMH CNYTHUK (Tabn. 2.21).
Ta6bnuua 2.21

MNMapameTpbl OpouTHI
HanmeHoBaHue NC3 fata PakeTa-HocuTenb Homep BbICOTa B HaK/IOHEHUe
3arnycka NORAD ’
anoree/nepuree, kKM rpag.
HONGYAN-1 29.12.18 LONG MARCH-2D 43914 1108/1098 50

3kcnepuMeHTanbHbIi UC3 HONGYAN-1 (puc. 2.6) paspaboTtaH koMnaHuel Shenzhen Aerospace Oriental Red Sea Special
Satellite.

Puc. 2.6. KoHcTpykTneHas cxema MC3 HONGYAN-1

Macca cepuiiHbIX CYTHUKOB COCTaBUT 0kono 180 Kr, MOLHOCTb 6OPTOBOWM CUCTEMBI 3N1eKTponuTaHus — 350 BT. PacueT-
HbIl cpok dyHKLMOHMPOBaHUa UC3 — He MeHee 5 ner.

CnyTHUKM 6yayT ocHawaTbes 060pyaoBaHNeM cBsiau L- 1 Ka-anana3oHoB 4acToT, @ Takxke anmnapaTypoii MeXCMyTHUKO-
BOM CBSI3W S-AMana3oHa 4YacToT. Ka-AvanasoH 4acToT MIaHMpYeTCsl MCMOMb30BaTh AN NMOAK/IHOUYEHUST TOYEK LIMPOKOMOIOC-
HOro AocTyna, L-ananasoH YactoT (1668...1675/1518...1525 M) — nepeaaymn aaHHbIX IoT-ceTel, nepenayuv HaBUraLUMoHHbIX
MonpaBoK, YC/Iyr BEWAHUS ANs NOABWXKHbLIX TEPMUHAN0B, BbICOKOCKOPOCTHOW Nnepesayun AaHHbIX 1 FONI0COBOM CBSA3M C NOMO-
b0 MOpPTaTUBHLIX TepMUHanos. Mpuem curHanos ADS-B npeanonaraeTcs ocylwecTsnsaTb B AnanasoHe yactoT 1088...1092



Ml'y, curHanos AIS — B AvanasoHe yactoT 161...162 MI'u. Takke Ha CNyTHWKax CUCTEMbI NpeanonaraeTcs ycTaHaBAnBaTb
obopyaoBaHue cBs3n C-gnanasoHa 4acToT v AnanasoHa YactoT 460...470 Mru,.

B Ha3eMHOM CerMeHTe NaHMPOBanNoCh MCNOsb30BaTh 20 LWIHO30BbIX CTaHLMIA U LEHTPbl 06paboTKM AaHHbIX. BO3MOXHO,
YTO KOJIMYECTBO HA3EMHbIX CTaHUMI ByAeT cokpalleHo 6narofapst NpeanoiaraeMoMy UCMOb30BaHMI0 MEXXCTYTHUKOBbIX JIN-
HUI CBA3MW.

2.1.2.6. NMpoekT cucremobl Leo Sat Courier (FfepmaHunn)

CucteMa npefHasHayeHa ANs opraHusaumu robanbHol ABYCTOPOHHeH TenedOHHON CBA3M M Nepefayv AaHHbIX, a
Takxe ornpeaesieHns: MecTornonoXkeHust abOHEHTOB C MCMOb30BaHWMEM 60JbLIOTO YMcna HU3KkoopbuTanbHbix UC3 (Big LEO).
PaboTbl MO CO3AaHMI0 CUCTEMBI BE/a repMaHckast KoMnaHus Satcon.

= Satcon: www.satcon-de.com

KocMuueckuit cerMmeHT

[JaHHbIli NpoeKT npefycMaTpuBan MCnosb3oBaHue 72 HU3koopbuTanbHbiXx UC3, 4To SBNsSNOCh abCoMOTHLIM peKOpAOM
[Nsi CNYTHUKOBbLIX CUCTeM cBsi3n o umcny MIC3 B cocTaBe KOCMUYECKOro cermeHTa. CnyTHUKM NiaHMpOBanoch pasMecTuTb B
BOCbMM Op6UTaNbHbIX MIOCKOCTAX (Mo 9 UC3 B KaXKAOM NNOCKOCTM) Ha BbicOTax okosio 800 KM. B kaXaol niockocTy Kpome
onepaTUBHbIX CMYTHUKOB M1IaHMPOBANOCh MMETb MO OAHOMY pe3epsHomMy MUC3.

B cucteMe npesycMaTpuBanoch UCNOMb30BaHUE PaAMONIMHUIA MEXCMYTHUKOBOM CBSA3U B iManasoHe YactoT 24...25 Ty
(Bug mopynsumm QPSK, UMM 36,5 ab°BT). CBa3b ¢ aboHeHTaMu npeanonaranocb NOAAEP>XUBaTb B AMana3oHax 4acToT
1610...1626,5 MI'y (pagnonuHnsa «BBepx») u 2483,5...2500 My (paanonnHUSE «BHU3»).

OcHoBHble TexHu4Yeckue xapakrepuctukm UC3 LEO SAT COURIER

MaCCA HA OPOUTE, KI veeviurririiieessiiresssisessssae s ssse s ssse s s snnes s snnes s s 689
MOLLHOCTb CONMHeYHbIX GaTapen
B KOHLIE CPOKa aKTMBHOIO (PYHKLUMOHUPOBAHUS, BT.......oooovvvviiiiiiieee, 4000
Pabounin AnanasoH YacToT abOHEHTCKOW paanonvHum, My

nepegava .. ... 1610...1626,5

LT 2483,5...2500
Paboumnit Ananas3oH YacToT duaepHoi paamonuHmm, Mu:

MEPEAAYA +vevrrrrnnrrrerrrrnnsasssrerrrrnssasssserrrsssassssesrnrsssassssssrnnnnssassnes 19,3...19,6

0= 29,1..294
Pabouuii AnanasoH YacToT MEXCNYTHUKOBOW paauonuuum, My........... 24...25
MakcumaneHas UM, ob-BT:

B L-/S-AMAMN@30HE YACTOT .. eeeeerrrrunierrerrrrnnnrersesrnnssssssessrnnnnsnerees 14,8

B Ka-AMANa30HE HACTOT 1uuuuiiierrrrnnnsiseerrrnnnsssssssrnnsnnssssssennsnnnnssses 36,5

B @BOHEHTCKMX paaMoNMHNSAX Npeanosaranock UCNonb30BaTb MHOrOCTaHLUMOHHBIN JOCTYM C KOAOBLIM pa3aefieHUeM Ka-
HanoB 1 ABYXMO3ULIMOHHYIO (a3oByto MaHunynsumio BPSK (UM - 11,3...14,8 gb'BT). LLnto30Bble CTaHUUM CMOryT MpUHK-
MaTb AaHHble CO CMYTHUKOB B Anana3oHe yactoT 19,3...19,6 Tu, a nepeaaBatb — B Anana3oHe yactot 29,1...29,4 Ty (Bug
moaynsiumm QPSK, UM - 35,9 ab'BT).

HecMOTps Ha cyulecTBoBaBLUME MnaHbl KOMMaHMK Satcon ocylwecTBMTb 3anyck NepBoro CnyTHWka cuctemol B 2004 r. ¢
nomoLubto PH CTPEJIA, peanbHble CpOKM BBOAA CUCTEMBI B 3KCMyaTaumio OTCyTCTBOBaNW. B ntore npoekT cuctemsl Leo Sat
Courier cTan ocHoBoM Ans npoekTa cucteMbl Kaskilo.

2.1.2.7. NMpoekT cucrtemobl Kaskilo (Frepmanus)

PaboTbl no cozpaHuio cuctembl Kaskilo (npexHee HaumeHoBaHue cucteMbl — EightyLEQ) BeaeT komnaHus EightyLEO,
OCHOBaHHas B anpene 2015 r.

= EightyLEO: www.eightyleo.com

CucTeMa CMOXET UCMOMb30BaTb YaCTOTHbIE MPUCBOEHUS, @ TaKXKE KOHLIEMLMIO MOCTPOEHNS U TEXHOMNOIMK, paHee npea-
Ha3Ha4yaBLlLKMecs ans cuctembl Leo Sat Courier.

B cucreme Kaskilo nnanmnpyetcs ncnonb3osats 72 UC3.

CnyTHUKM 6yayT PYyHKUMOHMPOBATL B 8 OpbUTaNbHbIX MIOCKOCTSX (MO 9 CNYTHWKOB B KaX/OW NJIOCKOCTM) Ha opbuTtax
BblcoTOM 800 KM M HaKfOHEeHMEeM 76° C OAMHAKOBbLIM YI/IOBbIM Pa3HOCOM MOCKOCTeN B 45°. [ns cBA3M C aboOHEHTaMu U
braepHbIX NMHWI BbIGpaHbl Te e y4acTku L-, S-, K- n Ka-ArManasoHoB 4acToT, YTo U B NpoekTe cucteMbl Leo Sat Courier.
KoMnaHust paccunTbliBaeT MHBECTUPOBATb B MPOEKT Ha HayanbHOM 3Tane 5...10 maH. gonn. CLUA. MonHas CTOMMOCTb CUCTEMbI
coctaBuT okoso 50 mnH. gonn. CLUA.



2.1.2.8. MpoekT cuctembl Theia Satellite Network (CLUA)

MHorodyHkuMoHanbHas cuctema Theia Satellite Network (TSN) npeaHasHaueHa ans BeAeHUs CbeMKU 3eM/M 1 peTpaHC-
nsaumm M2M/IoT-naHHbIX. PaboTbl MO co3AaHUIo cucTeMbI BefieT koMnaHus Theia Holdings A co wta6-kBapTupoii B Philadelphia
(wraT MeHcunbBaHus, CLLA).

= Theia: www.theiainc.com

[ns CbeMKn NOBEPXHOCTM 3eMnun CnyTHUKM ByayT OCHaLATLCS OMTO3MEKTPOHHBIMM KaMepaMmu BUAUMMOro, 6amkHero un
cpeaHero yyactkoB UK cnektpa (Bce CyTHWKM cucTeMbl), runepcnekTpanbHoi (52 UC3) 1 pafnonokaumMoHHON CbeMku B L-
AnanazoHe 4vactoT (52 UC3) ¢ BO3MOXXHOCTLIO MONyYeHUst M306paxeHuii ¢ paspelueHnem okosno 1 M, CBY-paamomeTpamu (8
ncs).

BopToBOi NpuemMonepesaoLmit KOMMIEKC CMYTHUKOB 06ecrneunT MoslydeHne YnpasnsiloWwmnx AaHHbIX U nepeaady pe-
3yNbTAaTOB KOCMUYECKOM CbEMKM Ha Ha3eMHble CTaHUMWM Monb3oBaTenei (BKIoYas NOABMXKHBIE) U LLMO30BbIE CTaHUUK CU-
CTEMbI, @ TaKXKe PETPaAHCSLMIO HU3KOCKOPOCTHBIX M2M/I0T-AaHHbIX, KOTOPbIE MOTYT UCMO/Mb30BaTbCs B AOMOSIHEHNE U COB-
MECTHO C pe3y/ibTaTaMM KOCMUYECKOW CbeMKM. CMyTHMKM CMOTYT TaKKe BbINOJHATL (DYHKLUMM NpeaBapuTebHON 06paboTku
AaHHbIX Ha 6opTy.

Mepenaya M2M/IoT-gaHHbIX Ha UC3 6yaeT BECTUCb B AManasoHax 4actoT 12,75...13,25 (ocHoBHOM) u 14...14,5 Tu,
npuveM AaHHbIX HAa3eMHbIMW TEpMUHANaMmn — B agnanasoHax vactot 10,7...11,7 n 12,2...12,7 I'Tu. Takxe nnaHmpyeTcs Ucnonb-
30BaTb TEXHOMOMMM Mepefayym Ha OCHOBE CWUrHanOB C pacnpeaenieHHbIM CMEKTPOM M MHOrony4YeBble 60pTOBblE @HTEHHbI C
MHOrOKpPaTHbIM MCMOsb30BaHMEM YacToTbl. OXuAanoch, YTo AN UCMNONb30BaHUA YKa3aHHbIX AMana3oHOB YacToT B pexume
peTpaHcnsiunn M2M/IoT-faHHbIX NOTpebyeTcs NonyyYeHUe paspeLleHns COOTBETCTBYHOLEN aAMUHUCTPaLMK CBA3W. Ha3eMHble
TepMuHanbl 6yayT MMETb aHTEHHbIE CUCTEMBI C 3epkanamu auameTtpom 40 unm 80 cm.

CBS13b CO LUNKO30BLIMU CTAHUMAMM cuCTeMbl ByaeT ocylecTBnaTbCa B Ka-gnanasoHe 4acToT (PagvonuHUN «BHU3» —
17,8...18,3, 18,3...18,6, 18,8...19,3, 19,3...19,7 n 19,7...20,2 ITu, paguonuHun «Beepx» — 27,5...29,1, 29,1...29,5 n 29,5...
30 IMu) 1 C NOMOLLbIO ONTUYECKMX IMHUI CBS3U. KpoMe Toro, B cucTeMe NpeyCMOTPEHO UCMOSb30BaHNE MEXCMYTHUKOBbIX
ONTUYECKMX NTMHWI CBSA3M. Kaxabii UC3 ByaeT 060pyaoBaThbCsl YETLIPbMSI KOMMEKTaMM annapaTypbl MEXCMYTHUKOBOK CBA3U
AJ1s OpraHM3aLUMu KaHasoB C COCEAHUMM CMYTHUKAMM B CBOEM M CMEXHbBIX OpBUTabHBIX MIOCKOCTSIX M ABYMSI KOMMJIEKTaMM
[N CBSA3W C HA3EMHbIMM LLTHO30BbIMK CTaHLMSAMM (NPOMYCKHAs CNOCOBHOCTb ONTUYECKUX kaHanoB cBssu — 10 Méut/c).

B cucteme TSN nnanupoBanock ncnonb3osatb 120 MC3. CnyTHukn 6yayT pa3mewyatb B 8 opbuTanbHbIX NAOCKOCTSAX (MO
14 OCHOBHbIX U OIHOMY PE3EPBHOMY CMYTHUKY B KaXXAOM MJIOCKOCTM) Ha opbuTax BbicoTol 800 KM M HaKNOHeHMeM 98,6° ¢
OAMHAKOBBIM YITIOBbIM Pa3HOCOM NIOCKOCTEN B 45°. CryTHMKM 6yayT UMETb CUCTEMY OPUEHTaLMK 1 CTabunmsaumm Ha opbute
no TpeM oCsM.

YnpaBsneHve coegnHeHnsaMm1, TpauKoM 1 KaHanamu nepegaym aHHblx obecneyat Ha3eMHble LEeHTPbI yrpaBneHns ce-
TblO, @ PyHKUMOHNpOBaHMeM NC3 cnCTeMbl — LEHTPbI yNpaBAeHUs NoaeToM CnyTHUKOB.

Hauano 3anyckoB CnyTHWKOB Hameyanocb Ha 2020 r. 3aBeplmTbCs MOCTPOEHUE KOCMUYECKOrO CEerMeHTa CUCTEMbl
JIO/MKHO 6bino B 2022 T.

B mae 2019 r. koMnaHusa Theia Holdings nonyunna paspelwenve deaepanbHoin kommuccum no ceasu CLUA Ha cosgaHue,
3anycku u ynpasnenune 112 cnyTHUKaMn CUCTEMbI, PaANOCUCTEMbI KOTOPbIX MOMyT paboTaTk B L- (1215...1300 Ml'u, paguono-
KaumoHHas cbemka), Ku- (10,7...12,7/12,75...13,25; 14...14,5 Ty, aboHeHTh!), Ka- (17,8...18,6; 18,8...19,4; 19,6...20,2;
25,5...27/27,5...29,1; 29,5...30 Ty, wnto3oBble cTaHumm) u V- (37,5...42/47,2...50,2; 50,4...51,4 Ty, wno30Bble CTaHUMK)
AnanasoHax 4acTor.

2.1.2.9. MpoekT cucrembl komnaHmm Yaliny (CLLA)

CucTeMa npeaHasHaveHa AN NPeAocTaBienns B rnobanbHOM MacluTabe ycyr roflocoBoi CBSI3M M AOCTyNa B CETb MH-
TEPHET MO BbIFOAHBLIM TapudaM, C HU3KUM BpeMEHEM 0XUAAHUS U BO3MOXKHOCTbIO MCMOMb30BaHMs IMYHOro cCMapTdoHa coTo-
BOro TenedoHa.

KomnaHnusi-ctaptan Yaliny ocHoBaHa B 2013 r., 3apernctpupoBaHa B [OHKOHre, WTab-kBapTMpa pacronoXeHa B San
Francisco (wTaTt KanudopHus). OcHoBaTeNb U reHepanbHbI ANPEKTOP KoMnaHuu B.Tennskos. KoMnaHus coTpyaHuyana c
MHCTUTYTOM MaTeMaTukun uM. C.J1. Cobonesa Cnbupckoro otaenenns PAH, ®rb0OY BINO «MOCKOBCKMM aBUALMOHHBIM MHCTU-
TYTOM (HaUMOHaNbHbIN MCCNEeA0BaTENbCKUN YHUBEPCUTET)», KOMMaHMAMM «CNyTHUKC» U «KocMoTpac».

= Yaliny: yaliny.com
CTouMocCTb cucTeMbl oueHnBanach B 1,5...1,8 mnpa. ponn. CLUA.
KocMuueckuit cermeHT

KocMUueckuiA cerMeHT CUCTEMbI I0MKEH HacuMUTbIBaTb 144 cnyTHuka (135 OCHOBHbLIX U 9 pe3epBHbIX) Ha opbuTax BbiCO-
TO 600 KM B 9 opbuTanbHbIX NNOCKOCTSX, pa3HeceHHbIX Ha 20°. Macca UC3 (puc. 2.7) 600 kr, pasmepbl 2x1,4x1,3 m.



CnyTHUKM AOMKHbI 060pyA0BaTLCSA MpyeMonepeaatolent cuctemMort Ku-ananasoHa YacTtoT C akTUBHOW MHoronyyesoi ®AP ¢
LUMhPOBbLIM AMArpaMMoo6pasoBaHMEM U LLIMPOKMM YIIOM CKaHUPOBaHMS.

» Speed links antennas

- Main body

- Space lasers

+ Solar panels

Active phased array antenna
* with digital beamforming

Puc. 2.7. Bo3mMoxHOe KOHCTpyKT1BHOE ucronHeHue UC3 cuctemsl Yaliny

B paagvokaHanax cucTembl npeaycMOTpeHa KomneHcaums addekTta [onnepa, noaaepXka M3MEHSIEMbIX LUMPUHBI
KaHanoB, CXEM KOAMPOBaHMS M BUAOB MOAYNALMM, BO3MOXXHOCTb PAboThl C OTPAXKEHHBLIM CUrHANIOM. KaXkablii CYTHUK CMOXET
peTpaHCcInpoBaTh AaHHbIE CO CKOPOCTbIO He MeHee 100 M6uT/c, a CKOpOCTb COeaMHEHNS MeXAY CryTHUKamm ByaeT He MeHee
300 M6ut/c. ABOHEHTbI CUCTEMBI MOSy4aT BO3MOXHOCTb AOCTYNa B MHTEpPHET CO CKOpPOCTbi0 A0 2 M6uT/C npu 3aaepxke
curHana He 6onee 400 mc. B cucteme 6yaeT MCNonb30BaTbCS ONTUYECKAs MEXCMYTHUKOBAs CBSA3b.

[o 2017 r. KOMMNaHUs NnaHMpoBana 3anycTuTb Ha OpbuTy ABa TECTOBbIX KOCMMYECKMX annapaTa. B nonHoMm obbeme
cUCTeMa [0MKHa bbina HavyaTb pyHKUMOHMPOBaTL B 1 kBapTane 2020 r. OaHaKo MHBECTOP He 6bin HalAEeH.

HazeMHbI# cerMeHT

B cocTaBe Ha3eMHOro cerMeHTa niaHNpPyeTcs UCrosib30BaTh LEHTP YrpaBieHUs NoneToM CryTHUKOB cucTeMsl 1 40 pe-
rMOHasbHBIX LW/30BbIX CTaHUMIN A1t obecneyeHms conpshXeHnsa C Ha3€MHbIMU CETAMU CBA3N.

AGOHEHTCKMe TepMUHabI

[lns cBSi3W Yepes CryTHUKM CUCTEMbl abOHEHTaM Mpeanaranock UCMosib30BaTh CMYTHUKOBLIM MogeM Yaliny Point, k ko-
Topomy no Wi-Fi- nnu Bluetooth-kaHany 6yaet noakntouaTbcs cMapThOH aboHEeHTa C YCTaHOBIEHHBIM CrielmanbHbIM MOBUIIb-
HbIM MpunoXeHueM. MnaHnMpoBanoch, YTO CTOMMOCTb TEPMUHANa He 6yaet npesbiwaTtb 200 gonn. CLUA, a pa3mep aboHeHT-
CKOM nnaTbl 32 6e3nMMUTHYI0 cBa3b — 10 gonn. CLUA He3aBMCMMO OT MeCTa M HanpaBleHWs Bbl30Ba. B TeueHue nepsbix 10
net pabotbl koMnaHua Yaliny obewwana npueneys 500 MAH. abOHEHTOB.

2.1.2.10. NpoekTt cuctemsl Xinwei (Kutai)

CnyTHMKOBas cucteMa Xinwei npefHasHauyeHa Ans opraHM3auuy NOABMXKHOW rO/TIOCOBOW CBA3M M NepeAayu AaHHbIX B
rnobanbHoM MacwTabe. NMommnmo o6cnyxmnBaHMs HazeMHbIX abOHEHTOB cucTeMa NO3BONUT obecneunTb CBS3b C BO3AYLUHbIMU
netaTenbHLIMK annapaTamu.

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

= Beiling Xinwei Telecom Technology: www.xinweigroup.com.cn

W NEKMHCKMIA nonutexHuyeckuii yuusepcuteT LinHxya (Tsinghua University).

B nHTepecax pa3suTus CnyTHWUKOBOro 6m3Heca komnaHus Xinwei Technology Group B 2016...2017 rr. Bena neperosopbil
0 nokynke 3a 285 mnH. gonn. CLUA u3paunbckoro onepatopa Spacecom Satellite Communications (sBnsieTcs foUYepHeN KoM-
naHueii Eurocom Group, npuHaanexallei Bezeq Israeli Telecommunication). Ho caenka B utore He coctosinack.

KocMuueckuit cerMeHT

B cocTaB cucteMbl Mornm BoiTH 32...64 VIC3 Ha HU3KMX opbuTax. CucteMa pyHKLMOHUPYET B S- (KOMaHHasi U TeneMeT-
puyeckas pagnonvHumn, aboHeHTckas pagmonuius) n C- (dbuaepHas pagmonnHKs) AvanasoHax YactoT. CKOpoCTv nepefayn



AaHHbIX B KOMaHAHOMN W TENEMETPUYECKOW PaaMONMHMSX S-AMana3oHa 4YacToT COCTaBsAT 2 U 5 KOWUT/C COOTBETCTBEHHO, B
abOHEHTCKON paanonnHUM S-ananasoHa YactoT — oT 8 MéuT/c (ronocosas cBa3b) Ao 1 M6uT/c (Nepefaya fAaHHbIX), B hu-
AepHol pagunonuHum — 1 Méut/c («3emnsi — UC3») n 2 MéuT/c («UC3 — 3emnsa»).

B ceHTabpe 2014 r. cocTosincs 3anyck 3KCMEpPUMEHTaNIbHOrO MMHUCMYTHWUKA, nosnyumBliero HasBaHne LINGQIAO wu
npeaHasHauYeHHOro A1t 0TPaboTKM TEXHOMOMMIN B MHTEPECax Co3AaHust cucTeMbl. CyTHMK Maccoi 135 Kr BbiBeA€H Ha opbuTy
C BblcoTOM 0K0/10 800 KM 1 HakIoHeHWeM 98,5°. McnbiTaHusi CNyTHUKA 3aBepLueHbl B okTs6pe 2014 r. v npusHaHbl pa3paboT-
UYMKAMW YCNELLHbIMMU.

Mpuemonepenatowas cucteMa VIC3 obecneumBaeT (popMUPOBaHME MHOMOTYUYEBON AMarpamMMbl HanpaeneHHocTH (4o 15
MaBHbIX Nlydyeid) ¢ AMHAMUYECKUM YMPAB/IEHUEM MOJIOXKEHMEM Nyden. [maMeTp 30Hbl 06cnyxuBanus UC3 — 2400 k. Ons
MHOrOCTaHLUMOHHOMO JOCTYMNa B PafiMONIMHUN «CNYTHUK — 3eM1s» UCNONb3YETCH BPEMEHHOE pa3fesieHne KaHanoBs B pexunme
GMSK-TDM, B pagvonvHum «3emss — CNyTHUK» — pasfeneHne KaHanoB B PeXMMe CO MHOrMMU Hecywmmn MS-SCDMA. Bua
KaHaNbHOro MOMEXOYCTOMYMBOro KoaupoBaHusi — LDCP-koabl. OfHOM 13 0COBEHHOCTEN KOMMOHOBKM PaIMOTEXHUYECKON CU-
CTEMbI CMYTHUKA SIBNISIETCS UCMO/b30BaHWe 6710Ka MOHUTOPUHIA 3NIEKTPOMarHUTHOW 06CTAHOBKYM C Liefblo BbiGopa onTMarib-
HbIX XapaKTepUCTWK pabounx paavonvHUIA B YCIIOBUSIX BbICOKOI 3arpy>eHHOCTH S-AnManasoHa 4acToT.

Pa3BepTbiBaHNe cuCTEMbI NIAaHMPOBaNOCh 3aBepwnTb K 2020 r., ocywecTenss 3anycku no 4 UC3 B Kaxaom.

C ceHTsI6ps 2016 r. cBeAEHWI 0 paboTax Mo CO3AAHMUI0 CUCTEMBI HET.

HazeMHbI# cerMeHT
B cucteme npeanonaraeTcs MCNosib30BaHWE Ha3eMHbIX Y3/10BbIX CTaHLlVIf/’I, obecneunBatoLLMX ConpsXeHne C Ha3eMHbIMU

6eCI'IpOBO£leIMVI CETAMU CBA3U, B YAaCTHOCTU pa3pa60TaHHoro Ha OCHOBE CTaHAapTa MCWi”, BXOAsSLEro B pekoMeHaauuo
MC3 M.180.

2.1.3. CnucreMbl BbICOKOCKOPOCTHOM nepeaayvun AaHHbIX

2.1.3.4. NMpoekT cuctembl Hongyun (Kutai)

Cuctema Hongyun npesHasHaveHa Ans rnobanbHOro npeaocTaBieHus YCIyr BbICOKOCKOPOCTHOM nepeaayun AaHHbIX.

PaspaboTky cuctembl ocyliectensieT komnaHus CASI (China Aerospace Science and Industry corporation).

B cucrteme Hongyun Hameuvanocb ucnonb3oBatb 156 crnyTHMKOB. CMyTHUKM CUCTEMbI Mpeanosaranocb pasMeLlaTb Ha
opbuTax BbICOTON 0Koo 1000 KM 1 HakmoHeHneM 80°.

KocMuueckuit cerMeHT

B cucteme Hongyun mcnonb3oBancs oauH CiyTHUK (Tabn. 2.22).
Ta6bnuua 2.22

flata Home MapameTpbl Op6UTHI
HaumeHoBaHve UC3 3anycka PakeTta-HocuTtenb NORApD BbICOTa B HaKJIOHEHWE,
anoree/nepuree, KM rpag.
HONGYUN-1 21.12.18 LONG MARCH-11 43871 1087/1068 99,9

MepBbiit 3kcnepuMeHTanbHbi cnyTHUK HONGYUN-1 Maccoii 247 kr 6bin BbiBeleH Ha OpEUTY C HaK/TIOHEHWEM OKOJI0
100° B pekabpe 2018 r. Ha UC3 ycTaHoBneH petpaHcnaTop Ka-gnanasoHa 4acTor.

CnyTHUKKN UMEIOT hOPMY YETLIPEXYTrOSIbHOM NPU3Mbl. PacyeTHbIN Cpok hyHKLUMOHMpOBaHMs MC3 — He MeHee 5 neT. MMo-
ne3Hast Harpyska CnyTHUKOB COAEPXMT peTPaHCNATOpbl M MHoronydeByto ®AP Ka-avanasoHa yactoT, obopyaoBaHue Mex-
CMYTHWKOBOMN CBSI3N. Paanyc 30HbI 06CTY)KMBAHWSI OAHOMO CMYTHUKA CUCTEMbl COCTAaBUT 0Koslo 1800 KM, KONMMYECTBO yyei
AVarpamMmMbl HanpaBieHHOCTV 60PTOBOM aHTEHHbI — 54. MakcMMarnbHasi CKOPOCTb Nepeaayy AaHHbIX B aBOHEHTCKOW paavonu-
HuM coctaBut 40 MéuT/c.

TUNOBOIN aBOHEHTCKMIN TEPMUHAN ByAET OCHAWaTbC aHTEHHOM cucTemoi B Buae ®AP unu napabononga AuaMeTpom
0,6 M. lNpeaycMOTPEHO MCMob30BaHUE CTALMOHAPHbBIX, MOABMXKHBIX U MEPEHOCHbIX TEPMUHAOB.

B 2019...2020 rr. nnaHupoBanock 3anyctutb ewe 4 C3 ans npoBepkun KoHUeNunu GyHKUMOHMPOBaHUS CUCTEMBI. 3a-
BEpLUNTbL (POPMMPOBaHNE KOCMUYECKOrO CerMeHTa CUCTEMbI B NOTHOM 06beMe Hameuanock B 2022 T.

3aBo4 MO NPOU3BOACTBY CMYTHUKOB cucTeMbl Hongyun ¢ sHBaps 2019 r. co3gaeT koMnaHus Spacety B MpoBUHLMK
Hunan. B anpene 2019 r. B8 Wuhan (npoeuHumsi Hubei) komnanusi CASI (China Aerospace Science and Industry Corporation)
Hayara CTpOWUTENbCTBO BTOPOro 3aBoAa Mo MPOM3BOACTBY CMYTHUKOB cUcTeMbl Hongyun. Kaxabiii 3aBoA paccyuTaH Ha npo-
n3BoacTBo okono 100 UC3 B rop.



B nekabpe 2019 r. paccMmaTpmBancs BapuaHT, Npyu KOTOPOM B cucteMe Hongyun Hameuvanocb Mcnosnb3oBaTb 864 cnyT-
HUKa Ha opbuTax BbicoToM 1175 kM ¢ 06LLelt NpONyCcKHOM crnocobHocTbio 8 T6aiT/c. Mpeanonaranock, YTo B cUcTeMe byaeTt
2 MSIH. aboHeHTOB ceTelt 5G, 200 TbiC. aBOHEHTOB C LUMPOKONOMOCHBIM A0CTYNOM U 10 MAH. IoT-cucTtem.

B nekabpe 2019 r. koMnaHusi CASI 06bs1BMIa O 3aBepLIEHUN UCMbITAHUIA CBSA3HBIX TEXHOOrMI. B 2020 r. nnaHupoBanoch
NpOBECTM 3anycku bonee 4 oeMoHCTpauMoHHbIX MC3. B cucteme B 2021...2025 rr. HaMeyanocb UCnosib3oBaTb 156 CnyTHUKOB.

Komnanusi SED (Space Engineering Development) — godyepHss y komnaduu CASI, nnaHuposana B MapTe 2021 r. Ha
CBOEM 3aBO/e HayaTb NPOM3BOACTBO CNYTHUKOB AS1S cucTeMbl Hongyun ¢ npounssoanTensHOCTLIO A0 240 UC3 B roa.

2.1.3.5. MpoekT cucrembl LEO Vantage (KaHaaa)

Cuctema LEO Vantage npefiHasHaueHa Ans NpeaocTaBieHns yCyr WMPOKOMONOCHOM CMYyTHUKOBOM CBSI3W B r106a/1bHOM
MaclwTabe B HauMOHaNbHbIX MHTEpecax KaHaabl.
MpoeKT peanu3yeT kaHaackas koMnaHus Telesat.

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

KocMuueckuit cerMmeHT

B cucteme LEO Vantage ucnonb3oBancs oauH CNyTHUK (Tabn. 2.23).
Ta6bnuua 2.23

MapameTpbl 0p6UTHI
HanMeHoBaHMe UC3 [ata PakeTta-Ho- Homep
3anycka J—— NORAD BbICOTa B HaKJIOHeHWe,
anoree/nepuree, KM rpaa.
LEO VANTAGE-1 (LEO-1) 12.01.18 PSLV-XL 43113 1010/940 99,3

B mMae 2016 r. koMnaHusa Telesat 3akasana ABa 3KCMNEPUMEHTasbHbIX NPOTOTUMA CMYTHUKA CUCTEMBI Y KOMMaHui Space
Systems Loral u Surrey Satellite Technology Limited (BxoauT B rpynny komnaHui Airbus Defence & Space) — LEO VANTAGE-
2 1 LEO VANTAGE-1 cooTBeTcTBEHHO. B co3aaHum cnyTHuka LEO VANTAGE-2 npuHMMan ydactve yHueepcuteT Toronto (Ka-
Hapa). Oba npoToTMna ocHalanucb npuveMonepeaarowmm obopynosaHnemM Ka-gnanasoHa 4acToT M AO/MKHbI 6binn 3anyc-
KaTbCsl Ha opbuUTbI BbiCOTOV 0Kos10 1000 KM B cepeanHe 2017 T.

3anyck nepsoro cnyTHuka (LEO VANTAGE-2), pa3paboTaHHoro Ha ocHose nnatdopmbl SSL-100 (Macca okono 70 kr),
cocrossnca B Hosibpe 2017 r. B pe3ynbTaTe aBapun PH annapat 6bin yTepsiH.

3anyck BTtoporo npototuna (LEO VANTAGE-1, PHASE 1 LEO) c nomowbto PH PSLV ocywecteneH B siHBape 2018 .
CnyTHMK 6bl1 pasMeLleH Ha HadanbHOW opbuTe BbicoToM 506/494 KM, nocnie Yero B TeYeHUE YETbIPEX MECALIEB OCYLLECTB-
nsncs ero nepesoj Ha pabouyto opbuTy BbicoToi 1000/996 kM. UC3 co3naH Ha ocHoBe nnatdopMbl SSTL-42 1 uMeeT Maccy
oKono 168 kr.

[ns npoBeAeHnst 3KCMEPUMEHTOB CO CMYTHMKOM MCMOMb3yeTcs HaseMHoe obopyaoBaHue Telesat, ycTaHOBneHHoe Ha
TeppuTopumn Tenenopta B Allan Park (npoe. OHTapuo, KaHaaa).

KoMnaHveln paccMaTpuBanuch [iBa BO3MOXHbIX BapUaHTa NOCTPOEHUSI CUCTEMbI, HaLLeALLME OTPaXEHWE B MPOEKTax Cu-
crem Commstellation n Canpol-2.

B cooTBeTCTBMM C NpoekToM cvcTeMbl Commstellation kocMuyeckuin cerMeHT AomkeH HacumTbiBaTb 794 UC3 B 12 opbu-
TaJIbHbIX MIOCKOCTAX. Ha HayanbHOM 3Tane BO3MOXHO pa3BepTbiBaHME KOCMUYECKOro cermeHTa u3 45 NC3 — no 9 UC3 B naTu
OpBUTanbHbIX MIOCKOCTAX C Pa3HOCOM 36° Mexay HUMW. OpbuTbl CMYTHUMKOB — KPYroBble C BbICOTOW okono 1250 kM. [ns
paanonuHuii «3emnsi-UC3» nnaHupyeTcs MCnonb3oBaTh AManasoHbl YactoT 27,5...28,35, 28,35...28,6, 28,6...29,1, 29,5...30
Iu, ans paguonununi «MUC3-3emnsi» — 17,8...18,3, 18,3...18,8, 18,8...19,3, 19,7...20,2 ITu.

B 2011 r. c NnpoekToM co3aaHns oaHOMMEHHOW cucteMbl — COMMStellation — BbicTynana koMnaHus Microsat Systems
Canada. CucteMa fo/mkHa bblla cocTosTb 13 84 CyTHUKOB, (PYHKLIMOHMUPYIOLLMX Ha opbuTax BbicoToi 1000 kM B 6 opbutanb-
HbIX MJIOCKOCTSAX (C Pa3HOCOM Mexay MnockocTaMu — 30°) — no 13 OCHOBHbIX M OAHOMY PE3EpPBHOMY CMYTHUKY B KaXXAoM
nnockoctu. MNpeanonaranock, YTo npy Macce 150 Kr CnyTHUKKM CMOryT obecneunTb NPOMyCKHY CMOCO6HOCTb A0 12 Mout/c un
6yayT UMeTb pacyeTHbIN CpoK yHKLMOHUpoBaHus 10 neT.

MpoekT cuctembl Canpol-2 npegycMaTpuBaeT pa3BepTbiBaHWe cucteMbl M3 72 UC3 B 8 opbuTanbHbIX NAOCKOCTAX Ha
HU3KMX M BbICOKOINMNMNTUYECKMX opbuTax. Ha cnyTHukax 6yaeT ycraHaBnuBatbCs paguocmctembl VHF-, UHF-, X- n Ka-
[Mara3oHOoB 4acToT. Ha HayanbHOM 3Tare BO3MOXXHO pa3BepTbiBaHWE KOCMUYECKOro cermeHTa n3 45 NC3 Ha HU3KKUX KPYyroBbIX
opbuTax BbicoToi 1250 kM (no 9 UC3 B nsaTH OpBUTanbHLIX MAOCKOCTSX C pa3sHOCOM 36° mexay Humu) u 6 UC3 B Tpex
opbuTanbHbIX NIOCKOCTAX Ha 3NAUNTUYECKUX OpBUTax BbICOTO B anoree/nepuree 48400/23100 kM (No ABa CNyTHUKA B Kax-
Aot nnockocTu). B Ka-ananasoHe yactoT B cucteme Canpol-2 npeanonaraeTcs UCnosb30BaTh T Xe AManasoHbl YacToT, YTOo
npeaycMoTpeHbl B cucteme Commestellation.

Hanbonee BeposaTHbIM SBNSNOCH pa3BepTbiBaHWe cucTeMbl LEO Vantage B coctaBe 117 Hu3koopbuTanbHbix KA Ha ABYX
TUMNax opbuT — nonsipHbix (HaknoHeHve 99,5°) BbicoTol 1000 KM 1 HeNonsIpHbIX (HaknoHeHwe 37,4°) BbicoToi 1248 kM. Ha



nonsipHbIX opbutax 6yayT pasmelleHsl 72 C3 (no 12 cnyTHUKOB B 6 MIOCKOCTAX), Ha HAaKMOHHbIX — 45 (o 9 cnyTHMKOB B 5
NNOCKOCTAX). KOHTpaKT Ha NpoM3BOACTBO CNYTHWKOB MAaHMPOBanoch 3akntounTb B 2017 r. He MeHee TpeTu CnyTHUKOB Cu-
CTeMbl AOMKHbI 6bITb 3anyLieHbl k 1 uons 2021 r.

B 2018 r. koMnaHus Telesat 3akntoumna aBa NpeaBapUTENbHBIX KOHTPaKTa Ha pa3paboTKy NMPOEKTHbIX MPEANoXEHUN Mo
6yayuien cucteMe C pa3paboTyMKaMmn OABYX SKCMEPUMEHTasbHbIX CNyTHUMKOB cepun LEO VANTAGE — komnaHueit Airbus u
rpynnoit u3 komMnaHuit Thales Alenia Space n Maxar Technologies.

PelueHue o BbIbOpe NpoeKTa CUCTEMBI ANst AanbHENLIEN peanv3aummy NnaHnpoBanoch NpUHATL B cepeanHe 2019 r. Mo
3as1BNIEHMSIM NpeacTaBuTeNein koMnaHum Telesat, Ha HauyanbHOM 3Tane co3daHus B cucTeMe byaeT ucrnonb3oBaTtbes 117 UC3.
B manbHenLweM KOMMYECTBO CMYTHUKOB 6YAET YBEMMUYEHO MUHUMYM [10 292, HO, BO3MOXHO, U A0 512. CpoKM Hayana UcnoJsib-
30BaHUs cucTeMbl H6binn nepeHeceHsbl Ha 2022 r.

Mo 3asBneHnsM npeacTaBuTenei komnanum Telesat B anpene 2020 r., cuctema ans obecneveHnst GyHKUMOHNPOBaHUS
ceTu Telesat Lightspeed 6yaeT HacuuTbiBaTh 298 MC3. O6luas nponyckHasi CNoCcoBHOCTb CUCTEMbI COCTaBuT 15 T6aiT/c. 3a-
Aepxxka curHanos coctasuT 30...50 mc.

Hauano pa3BepTbiBaHWsi CNyTHUKOB cucTeMbl — 2022 r. MnaHupyeTtcs uMeTb 78 UC3 Ha NonsipHbIX opbuTax BbICOTOM
1015 km (no 13 cnyTHWKOB B 6 NnockocTsx). OctanbHble 220 VC3 npeanonaraeTcs BLIBECTU HA HEMOSISIPHbIE OPOUTLI BbICOTOM
1325 km (mo 11 cnyTHMKoB B 20 Na0oCKOCTAX) A0 KoHua 2023 r.

Bbibop nogpsipgumka 6bin HameueH Ha cepeauvHy 2020 r. B ntore koHkypca nobeguna komnanusa Thales Alenia Space,
KOTOpasi M3rotoBuT CnyTHWUKK cepum TELESAT LIGHTSPEED, macca kaxzaoro MC3 ¢ pacyeTHbIM CPOKOM (PYHKLIMOHMPOBaHMS
12 net coctaBut okono 700 Kr (MOLIHOCTb CUCTEMbI 3MIEKTPONUTaHNS — okono 4 KBT). Ha cnyTHukax 6yayT ncnonb3oBaTbCcs
rasoBble (KpUNTOHOBbIE) M anekTpuyeckue apurateny. CookynHocTb ®AP Ka-ananasoHa 4acToT BCEX CMYTHUKOB CUCTEMBI
obecneunT dopMmnpoBaHmne okono 135 TbIC. Y3KMX Nlydeil AMarpaMM HanpaB/EHHOCTU ANst rNobanbHOro oxeaTa 3eMHON Mno-
BEPXHOCTU. MeXCMyTHNKOBasi ONTUYecKasl CBSA3b C BbICOKOM MPOMyCKHOM CNOCOBHOCTLIO ByaeT coaepxaTb okono 1200 kaHa-
nos. ObpaboTka curHanos (Moaynsaums, AeMoAynaums U MapwpyTu3aums) 6yaer ocywectTensaTecs Ha 6opty UC3.

B cocTaBe Ha3eMHOro CerMeHTa npegronaraeTcst UCMob3oBaTh 50 LWO30BLIX CTaHUMNA. MMepBasi Wiio30Bas CTaHUms
pa3sepHyTa B Allan Park (Ontario, Toronto).

OAMHOYHBIV Ha3eMHbI aBOHEHTCKMIN TepMUHAN obecrneunT npueMonepeaady AaHHbIX CO ckopocTsimMu ao 7,5 réut/c, a
rPynnoBoi Ha3eMHbI aBOHEHTCKUIA TepMUHan (yAaneHHbIX abOHEHTCKUX COOBLLECTB, B @3ponopTax M MOpCKuX nopTax) obec-
neyuT Npuemonepeaady AaHHbIX CO ckopocTamn fo 20 réut/c.

2.1.3.6. MpoekT cucremnbl LeoSat (CLLUA)

Cucrema LeoSat npegHasHayeHa Ans NpefoCTaBNeHNs YCNyr BbICOKOCKOPOCTHOIO AOCTyNa B CeTb MIHTEPHET Kak cTauu-
OHapHbIM TaK U MOABWXHBIM NOMb30BaTENsIM B HehTErazoBol 0TPac/u, ornepaTopam CBsiau, CYA0XOAHbIM KOMMaHWsIM, KOMMNa-
HUSM, ucnonb3yowmum VSAT-ceTu, n np.

PaboTbl Mo co3aaHuMio cucTeMbl BeAeT KoMMaHus LeoSat (wtab-kBapTtupa — Arlington, wT. BupaxuHms). Komnanust 06-
pa3oBaHa 6bIBLIMMK pykoBoauTensaMu komnaHum Schlumberger Cliff Anders n Phil Marlar.

B 2014 r. Hayanacb pa3paboTka 3CkM3HOro npoekTa cucrtembl. K uonio 2015 r. npu yuactum Thales Alenia Space nna-
HMPOBaNOCh 3aBEPLUMTbL TEXHUKO-IKOHOMUYECKOoe 060CHOBaHWE ByayLUel CUCTEMbI, BKOYast HA3eMHbIN cerMeHT. CTOMMOCTb
npoekTa oueHmBanacb B 3,6 mnpa. gonn. CLUA. HecMoTpsi Ha TO, 4TO MepBOHA4YasbHO CMCTEMA 6blila OpMEHTMPOBaHa Ha
npefocTaBeHne ycnyr (GUKCMpOBaHHON CBS3W, CMEKTP YCIYr CUCTEMbI MIaHUPYETCS pacluMpuTb, BKOYMB B HErO Takxke
o6cnyxumBaHne NoABMXHbIX NOMb30BaTeNe.

=>LeoSat: www.leosat.us

B 2017 r. 0 HaMepeHUn MHBECTUPOBATb B MPOEKT CO3AaHna cucteMbl okosio 100 mnaH. gonn. CLUA 3asBuna sinoHckas
komnaHus SKY Perfect JSAT.

B 2018 r. 0 roTOBHOCTM MHBECTMPOBaTb B MPOEKT 3asBuia KoMnaHus Hispasat. Takke koMnaHus LeoSat 3aknoumna
cornawenue ¢ ESA 06 obbeanMHeHUN yCunuii No AEMOHCTpaLMM BO3MOXHOCTEW MCMOMb30BaHWs! CMYyTHUKOBBLIX CUCTEM Afist
nepegauv AaHHbIX B 5G-ceTax.

B Hosi6pe 2019 r. komnaHmsa LeoSat o6bsiBUa 0 3aBepLUEHNN MOMCKA MHBECTOPOB M NpeKpalLeHMn paboT no NpoekTy.

KocMuueckuit cerMeHT

MpoekT cucTembl NpeaycMaTpuBaeT ncnonb3oBaHne 80...140 HM3KoOpOMTaNbHbIX CMYTHWKOB, OCHALLEHHbIX PETPAHCNS-
Topamu Ka-gmanasoHa 4actoT. CnyTHWKM NpeanonaraeTcs pa3MeLwarb B 6 opbuTanbHbIX NA0CKOCTAX. CNYTHUKM NNaHUpyeTcs
BbIBOAUTL Ha NOJSIPHbIE OpBUTLI C HaknoHeHeM 90° u BbicoTol 1400...1800 kM. Ha HauanbHOM 3Tarne 3KcniyaTaumMm KocMu-
UYECKWI CErMeHT MOXeT HacuuTbiBaTb 84 (13 OCHOBHbIX M OAMH pe3epBHbIi VIC3 B kaxaoi nnockoctu) wunm 108 crnyTHUKOB
(18 UC3 B KaXxaol NIOCKocTM). HauyaTb NpeaocTaBieHne yCIyr CBA3u B rnobanbHO MacluTabe KOMMaHUs MiaHMpyeT nocne
3anycka 54 UC3.



Paboune avanasoHbl YactoT cuctemsl: 17,8...18,6 n 18,8...20,2 Ty (pagnonuHum «cnyTHuK-3emns»), 27,5..29,1 n
29,5...30,0 My (paamonuHumn «3emns-cnyTHuK»), 18,8...18,81 Ty (cnyxebHas paanonnHus «cnyTHUK-3emns») u 28,6...28,61
Ty (cnyxebHas pagnonuHUa «3eMNa-CryTHUK).

CnyTHuKM byayT ocHawaTbCa aHTeHHamu Ka-avanasoHa yacTtoT — 10 nepeHauenvsaeMbiMu, obecneyvsaiowymMmn ABY-
CTOPOHHIOIO Mepeaayy AaHHbIX CO CKOPOCTbIO A0 1,6 M6uT/c, v ABYMS nepeHaLenvBaeMbiMU aHTEHHaM ANsi ABYCTOPOHHel
nepefiayn AaHHbIX CO CKOPOCTbIO A0 5,2 [6uT/c. [ns CHWXKEHWUs 3aTpaT Ha Ha3eMHbI CerMeHT U 3a/lepXXKu nepesayn B cu-
cTeMe byaeT MCNonb30BaHa MEXCMYTHUKOBAsi CBSA3b B OMTUYECKOM y4acTKe 3/1eKTPOMarHUTHOro cnekTpa (YeTbl KOMMneKkTa
Ha kaxxgom UC3).

MNC3 nnaHupyeTcs co3aaBatb Ha ocHoBe nnatdopmbl ELiITeBUS-2000 Plus komnanum Thales Alenia Space (puc. 2.8).

Puc. 2.8. Bo3aMoXxxHOE KOHCTpYKTMBHOE ncnonHenne UC3 cuctemsl LeoSat

Macca crnyTHUKOB cocTaBuT 1250 Kr, Macca nonesHon Harpysku — 430 kr, Macca Tonnmea — 150 kr. Ha cnyTHukax 6yaet
yCTaHaBNMBaTbCs CUCTEMA 3NEKTPONUTaHNS MOLLHOCTBIO 2,5 KBT. MnaHupyetcs obecneunTb NOAHYKD COBMECTUMOCTL C MpO-
TOKONaMu cTaHzapTa LTE ans obecnevyeHns 6eclIOBHON nepeaayn Yepes CryTHUKM cUcTeMbl Tpaduka LTE-ceTel.

Ha 2019 r. 6611 3an1aHMpoBaH 3anyck ABYX AEMOHCTPALMOHHBLIX MC3 cncTeMbl, KOTopble 6yayT OCyLWeCcTBAATb peTpaHc-
NAUMI0 JaHHbIX B pexxnume «store-and-forward». Hauano npepnoctaBneHus ycnyr cUCTeMbl B MOJIHOM 0bbeMe OXuaanocb B
2022 .

HazeMHbI# cerMeHT

B cocTaBe Ha3eMHOro cerMeHTa NnpeanosaraeTcs UCMnosb30BaTh 6...12 LWIMO30BbIX CTaHLWIA.

AGOHEHTCKMe TepMUHAbI

AB0OHEHTCKME TepMMHasIbl CUCTEMbI MIAHMPYETCS OCHALAaTb aHTEeHHbIMK cucTeMmamum anameTpom 0,6...1 M. Takke BegeTcs
paboTa N0 yMEHbLUEHUIO MaccorabapuTHbIX XapaKTePUCTVK TEPMMHAIIOB 3@ CYET MCMOIb30BaHWS TBEPAOTENbHbBIX KOMMNOHEH-
TOB W CUCTEMbl 3MEKTPOHHOrO CKaHMpoBaHUsi. CTOMMOCTb TEPMWMHANOB BepXHero YypoBHS OyaeT HauMHaTbCs OT
50 Tbic. gonn. CLUA, a ynpoLeHHbIX TEPMUHANO0B HMXKHEroO LIeHOBOro CerMeHTa coctasuT okono 10 Teic. gonn. CLUA.

2.1.3.7. NMpoekT cucrtembl MCSat (®paHuuna)

CucteMa npeaHasHayeHa AJ1sl opraHu3aumy AOCTYNa K LMPOKOMOMOCHBIM CMyTHUKOBbIM KaHaaM CBsI3v B J10601 Touke
3eMnu, a TaKke obecrneyeHnsl pesepBUPOBaAHNSA HA3eEMHbIX CETEN CBA3WN U CO3AaHMsl HAAEXHOW M 3aLLMLLEHHON KOCMUYECKOM
TENEKOMMYHUKALUMOHHON MHGPACTPYKTYPbl Pa3/IMYHOrO Ha3HaYeHUs.

B npoekTe nnaHMpyeT NpuHATb yyacTe KomnaHnus Thales, nogasLlias B HaUMOHanbHOE areHTCTBO PpaHumMm No YactoTam
3asBKy Ha co3faHune cucteMbl MCSat.

KocMuueckuit cerMeHT

KoHuenumsi cuctembl nNpeaycMaTpuBaeT mcnosnb3oBaHne UC3, paboTtatowmx B Ku- (12...18 'Tu) u Ka- (26,5...40 ).
JmnanasoHax 4acTtoT. MnaHupyeTcsa rubpuaHoe NOCTpoOeHME CUCTEMbI C MCMOJIb30BAHMEM TPEX TUMOB OPOUT — HU3KMX, CPeaHMX
1 BblCOKOaNMNTUYeckux. ObLuee YMcio CnyTHUKOB cucteMbl MoxeT cocTaBuTb 800...4000. Kpome Toro, BO3MOXHO AOMNOHe-
HME CMCTEMbI TeOCTaLIMOHAPHOW KOMMOHEHTOM, ANs 4yero dpaHuMen noAaHbl 3asiBKM Ha KOOPAMHALIMIO WCMOJIb30BaHUs



cuctemort MCSat cneaytolmx No3uuuie reocTaLMoHapHoi 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. MpoekT cucrembl koMnaHun Boeing (CLUA)

CucteMa npefHa3HayeHa A1 NPeaocTaBieHns YCnyr GUKCMPOBAHHOMN CBA3M ANS BbICOKOCKOPOCTHOMO [OCTyNa B CETb
WHTepHET C HU3KO/ 3aA€PXKKON CUrHaNa B TPYAHOAOCTYMHBIX U MaNOHACeNEHHbIX paiioHaXx.

[N opraHusaumm CBSI3U NIaHWpyeTCsl UCMoNb30BaTh Ka- u V-ananasoHbl 4acToT.

B cuctemMe MoryT 6biTb MCMOMb30BaHbl HAPABOTKM U pe3ynbTaTbl MCCNEA0BAHNM, BLINOMHSABLLUXCA B paMKax MoAroToBKu
B Hauane 2000-x rogoB NpoeKTa reocTalnoHapHoOl cucTeMbl Expressway, npeiHasHauYeHHON A1 NPpeaoCTaBIeHNs YCyr huk-
CUPOBAHHOW CBSAI3M B rnob6anbHOM MacliTabe.

KocMunueckuit cerMeHT

Ha cnyTHuKax cuctemsl 6yayT npeaycMOTPeHbl pe3epBMpOBaHME KPUTUYECKN BaXKHbIX BOPTOBbLIX MOACUCTEM M 3aluuTa
OT CTOJSIKHOBEHUSI C KOCMUYECKUM MYCOPOM.

Ha HauanbHOM 3Tane nnaHupyeTcs ucnonb3osatb 1396 UC3. CnyTHMkM ByayT pa3mellaTbCs Ha OKONOKPYroBbIX opbuTax
BbicoToi 1030...1082 kM B 35 OCHOBHbIX OpbuTanbHbIX MnockocTsx (Mo 32 MC3 B NNOCKOCTU) C HakNoHeHneM 45° u
6 [OMNONHUTENbHBIX OpbuTanbHbIX MNIOCKOCTsX (Mo 46 UC3 B MNOCKOCTM) C HaknoHeHneM 55°. Ha nocneaytowem stane pas-
BUTUSI CUCTEMbI YNCNIO CMYTHUKOB ByaeT foBeAeHO A0 2956 3a CYET 3amnycka CMyTHUKOB B 12 HOBbIX OpBUTasbHbIX MI0CKOCTEN
(no 46 UC3 B NnockocTu) c BbicOTON opbuThl 1082 kM M HaknoHeHeM 55° n 21 opbuTanbHyto nnockocTb (no 48 UC3 B
M0CKOCTM) C BbICOTOW 0pbuTbI 970 KM 1 HaknoHeHKeM 88°.

Takke CyWwecTBYIOT MaHbl UCMOb30BaHWS CNYTHUKOB Ha CPEAHMX WM BbICOKUX 3MIMNTUYECKMX (BbiCOTa anores/nepu-
rest — 44221/27355 kM, HaknoHeHue — 63,4°) opbutax (ao 60 NC3 — no 20 B Tpex NIOCKOCTAX), paboTalowmx B AMana3oHax
vacrort 27,6...29,1, 29,5...30 Ty (pagmonuHumn «3emns-UC3») n 17,8...19,3, 19,3...19,7, 19,7...20,2 Ty (pagnonmumm «UC3-
3emns»), UM KOMOMHaLUMM CNYTHUKOB Ha HM3KMX (40 132 cnyTHWKOB, BbicOTa 0pbuTbl 1056 KM) M BBICOKMX SMAMMTUHECKUX
(8o 15 cnyTHMKOB, BbicOTa OpbuThbl 27355...44221 kM) opbuTtax, ucnonb3yowmx guvanasoHel yactot 51,15..51,4 My (pa-
anonnHum «3emns-UC3») m 37,5...42 Ty (pagnonuuunm «UC3-3emnsa»).

B 2017 r. koMnaHusa Boeing n3sectuna deaepanbHyto komuccmio no ceasu CLUA o HamepeHun nepeodopMUTb OAHY U3
CAenaHHbIX 3as9BOK Ha koMnaHmio SOM1101, obpa3soBaHHyto Greg Wyler — ucnonHutensHeiM aupektopom WorldVu Satellites
(pa3pabotumnk cuctembl OneWeb). CnyTHMKOBasi cucteMa, KOTOpylo nnaHupyeT co3gaBatb SOM1101, MoxeT BbICTynaTb B
KayecTBe anbTepHaTUBbI MW JOMONHeHUs K cucteme OneWeb.

Ha3eMHbI# cerMmeHT

Ha3eMHbI CErMeHT cucTeMbl 6y.qu coaepXXaTb CETb HAa3€MHbIX LUTHO30BbIX CTaHLl,MVI, COEAMNHEHHbIX ONTOBOJIOKOHHbLIMU
JIMHMAMU CBA3WU. YripaBneHue pa60T017| cucTeMbl obecneyat rnaBHbIN M HECKObKO PErnMoHabHbIX LEHTPOB yNpaBliEHUA.

2.1.3.9. MNpoekT cuctemnbl Fuxing (Kutai)

MpoekT cuctembl Fuxing npeanoxeH kutakckol komnaHueid CASI (China Aerospace Science and Industry corporation)
a3POKOCMMYECKOI HaYKM 1 NMPOMBILLISIEHHOCTM U NpeaycMaTpUBAET CO3AaHne rpynnmMpOBKU HU3KOOPOUTAIbHBIX CTYTHUKOB AJ1s1
npeaocTasneHns B rnobanbHOM mMacluTabe ycnyr CBs3u U LUMPOKOMOOCHOro A0OCTYyNa B CETb MHTEpHET.

B cucTemMe MOXET UCMosb30BaThCA A0 156 CMyTHMKOB, PAcnosioKeHHbIX Ha OpbuTax BbicoToM okono 1000 kM.

Bencs nouck UCTOYHMKOB (prHAHCMPOBaHUS U (bopMUpOBaHWE Koonepauuu paspaboTunkos. C aTol uenbio B 2015 T.
npeacrtasutTensMm komnaHun CASI npoBeAeHO HECKOSTbKO KOHCYNIbTaUMOHHBIX BCTpeY ¢ npeactasutensamm AO «ANC».

2.1.3.10. NMpoekT cucremnbl komnaHum Karousel (CLUA)

Cuctema cospaetcsa komnanuen Karousel LLC (Alexandria, wtaT BUpmKMHMS) M NpeAHa3HavyeHa Ans opraHM3aumum nepe-
[laum BUAEOKOHTEHTA M APYruX AaHHbIX Mo TexHonormm IP-ewanus OTT (Over the Top) Ha TeppuTopumn CeBepHoit 1 KOxHoM
Amepuku, EBponbl, Adpukn, ABcTpanun u KOro-BoctouHoi Asmn. C NOMOLLbIO CUCTEMBI NTaHUPYETC 06eCcneyunTb AOMNOJHHU-
TesbHbIE BO3MOXXHOCTU M yA06CTBO A0CTYNa K pa3HOO6pasHOMY BUAEOKOHTEHTY AJIs )KUTENIEN HAaCENEHHbIX MYHKTOB, YAaNeH-
HbIX OT KPYMHbIX FOPOAOB U MEranosmcos.

OCOBEHHOCTbIO CUCTEMbI AO/MKHO CTaTb WCMONb30BaHME K3LIMPOBaHUS Hanbonee MonynsipHbIX BUAEOTPAHCASUMA B
Ha3eMHOM LIEHTPE A/15 MOCNEAYIOLEN Nepeaayn aboHeHTaM cucTeMbl. M0 MHEHWIO, pa3paboTUMKOB 3TO MO3BOSIUT M36EXaTb
npo6ieM C 3aepXKKON CUrHasna 1 JOCTYMHOCTBIO CEPBUCOB, XapaKTePHbIX ANSi CUCTEM AOCTABKM KOHTEHTA Ha OCHOBE 06/1ay-
HbIX 1 CDN-TexHonornin. OCHOBY BUAEOKOHTEHTA COCTABAT XYAOXECTBEHHbIE U AOKYMEHTasIbHbIE (PUMbMbI, TENEBU3UOHHbIE



LLIOY, BbIMYCKM HOBOCTEN, PaHXXMPOBaHHbIE B COOTBETCTBUM C MPEANOYTEHUAMM Mosb3oBaTenien. CKOpoCTb NepeaaBaeMbix Co
CMyTHMKOB NOTOKOB BMAEOAAHHLIX 6yaeT aocturath 8 réut/c.

KocMuueckuit cermeHT

MpeanonaraeTcs Ucnonb3oBaTb 12 NC3 Ha reOCUHXPOHHbIX SMIMMTUYECKMX OpBUTaXx C HAaKNOHEHWEM 63,4° 1 BbICOTON B
anoree/nepuree 40002/31570 kM. CnyTHUKW pa3aeneHbl Ha TpY rpynnbl no YeTbipe MC3 B kaxzaoM, obecneunBaroLime npeao-
CTaBJIEHUE YCIYT CUCTEMbI B TPEX reorpacdmyeckmnx paioHax C LieHTpanbHbIMK aonrotamm 85° 3.4., 25° n 135° B.A.

Pabouune ananasoHbl 4acToT cuctembl — 10,7...12,7; 17,8...19,3; 19,7...20,2 Ty (paamonuHumn «MC3-3emnsi») u 14...14,5;
27,5...30 Ty (pagmonuHumn «3emns-UC3»). C uenbio UCKIYEHUS] CO34aHNS NOMEX reoCTauMOHapHbIM CMYTHWKAM CUCTEM
CBSI31 B CO3[1aBaeMOV CUCTEME NpeyCMOTPEHa OpraHM3aUms 3aLliMTHON Hepaboyeit 30HbI B nNpeaenax 35° to.w. v 35° B.A.

HaseMHbIl cerMeHT

ABOHEHTCKOE 060pYyI0BaHME CUCTEMBI ByZieT NpeAcTaBNsTb COBOM HELOPOroi CNYTHUKOBBIA TEPMUHAN C MaHapHOW 1nu
NapaboiMyecko aHTEHHON AMaMeTpoM 45...75 cM, YNpoOLLEHHbIM MpPUEMO-NepeaatolnM ycTpoicTtBoM U HDD- unu SSD-
HakonuTeneM Ans 3anucy BUAeoAaHHbIX. MpeanonaraeTcs BbiMyCcK pasfnyHbIX MoAMbUKaUMiA TepMUHana, OTINYaloLLMXCS
XapaKTepUCTUKaMM UCMOSb3yeMbIX YCTPOMCTB. [ns NpocMOTPa BUAEOKOHTEHTa abOHEHT CMOXET BOCMO/b30BaThbCsl YCTAHOB-
NEHHbIM Ha TEPMUHANE NPUNOXEHWUEM UM CTOPOHHUMU BHELLUHUMMW YCTPOUCTBAMU, TaKUMM KaK MeiManpourpbiBaTeny, CMapT-
(hOHbI M MNAHLLETDI.

2.1.3.11. NMpoekT cucremsbl Arctic Satellite Broadband Mission
(HopBerus)

Cuctema Arctic Satellite Broadband Mission (ASBM) npeaHa3HaueHa ans obecrneyeHuns: BbICOKOCKOPOCTHOM CBSA3W B UH-
Tepecax HOPBEXCKUX roCyapCTBEHHLIX MOSb30BaTeNel, NpeXxae BCero MuHUcTepcTea 060poHbl Hopeerun, B apKTUYEeCcKkoM
pernoHe n Ha WunpoTax Bbiwe 55° c.uw.

Pa3paboTKy cucTeMbl BeAET rocyapCTBeHHas koMnaHus Space Norway, koTopas Takke byzeT ocylwecTBsSTb KCrya-
TaUMIO CUCTEMBI.

KocMuueckuit cerMmeHT

B cucteMe nnaHupyeTcs MCNonb30BaTh ABA CYTHUKA Ha BbICOKUX 3MIMNTUYECKMX OpbUTax TMNa «MOJIHUS» C BbICOTOM
anoresi/nepurest 43509/8089 kM, HaknoHeHueM 63,4°, nepuoaomM obpalleHust 16 4 n aprymeHToM nepures 270°. CnyTHUKK
6yayT pa3MelLEeHbl B 0HOM 0pbUTaNbHOM NIOCKOCTM 1 cha3npoBaHbl MeXay coboii ¢ pasHocoM 180°. JonroTbl NoaanorenHbIx
To4ek opbuT cnyTHMkoB — 19° 1 139° B.4., 101° 3.4.

B Hosi6pe 2017 r. koMnaHus Space Norway nonyyuna paspelleHue denepanbHoi kommuccum no cessu CLUA Ha ucnonb-
30BaHue cucTeMbl Ha TeppuTopun CLLA.

NC3 6yayt obopyaoBaTbcs peTpaHcnsTopamm Ku- u Ka-guanasoHoB yactoT 28..29 [Tu (dpuaepHas papmonnHus
«3emna-cnyTHuk»), 18,2...19,2 Ty (dbuaepHas nnHus «cnyTHuk-3emns»), 10,7...12,7 n 19,7...20,2 Ty (nonb3oBaTenbckme
PaaMoONUHUKN «CNYTHUK-3emns»), 14...14,5 n 29,5...30 My (nonb3oBaTeNnbCckue paguosiMHUKM «3eMna-CnyTHUK»). bopToBast
aHTeHHasi cucteMa Ka-amanasoHa YacToT obecneunT (hopMMpoBaHUE ABYX NepeHaLenMBaeMbiX 30HasbHbIX fyyeit (OCHOBHOW
W pPe3epBHbIN C LWMPUHOW AvarpaMMbl HaNpaBIeHHOCTM 2°) ANS CBS3W C HA3EMHBIMU LLTHO30BbIMU CTaHUMSIMU (LIEHTP Jyden —
HopBeXCckuii ocTpoB Bjgrngya). Bcero UC3 cmoryT dopMupoBaTthb B kaxaoM u3 Ku- 1 Ka-ananasoHoB YacToT CeEMb NepeKpbl-
BatoLUMXCsl paboumx 30H AN 06CnyXKMBaHUS NOMb30BaTeNen cucTeMbl (CeEMb Nyyelt C LUIMPUHOW AMarpamMMbl HaNpaBIeHHOCTM
3°).

Kpome Toro, usy4yaetcsi BONPOC pasMELLEHUST Ha CMyTHMKaxX npuemMonepeaatoiero 060pyAoBaHUs BOEHHOM CBSI3W, pa-
6oTatowero B AnanasoHax yactot 7,9...8,15/7,25...7,5 ITu (nMHus «BBepx»/«BHU3») u UHF (6 kaHanos no 25 kI'y conpsrae-
MbIX C CUCTEMOM TaKTUYECKON €Bsi3n opraHusaumm NATO).

Ha cnyTHukax cuctembl 6yayT yCTaHOBNEHbI ABE MOME3HbIE Harpy3ku MuHUCTepcTBa 060poHbl CLLA ans opraHusaumm
CKPbITHbIX BbICOKOCKOPOCTHbIX KaHasioB Tuna XDR, ucrnonb3yembix B cucteme AEHF.

MpoaomKUTENBHOCTL (DYHKLUMOHUPOBAHMS CNYTHUKOB Ha KaXXAOM BUTKe cocTasuT 8 4 (4 4 go anorest U 4 4 nocne ano-
res). MNpu nponete WMpOT MeHee 35° C.wWw. MOLWHOCTb NepeaaTyMkoB CMYTHWKOB GyAeT aBTOMaTMYeCcKM YMeHbLIaTbCsl, a B
NepurenmHoN YacTv BUTKa PETPaHCIISTOPbI CMYTHUKOB 6YAYyT BbIKOYATHCS.

OpraHu3aums ces3u byaeT ocyLeCcTBNSTLCS Ha OCHOBE 3Be31006pa3HOM TOMOJIOr C UCMOJIb30BAHUEM TEXHOOMMIA MHO-
roctaHumoHHoro goctyna TDM/TDMA, SCPC n CDMA.

B paMkax atoro npoekTa B 2022 r. HAMEYEHO BbIBECTU HA BbICOKME annnnTuyeckmne opbutol aoBa UC3 (B 0aHYy NIOCKOCTb
C pasHeCceHVeM B MI0CKOCTM) AJisi 06ecrieyeHus LMPOKOMOOCHOW CBSI3N AJ1st BO3AYLWHbIX (Bbllle 55° c.l.) U MOpCKuX (Bbille
70° c.ww.) aboHeHTOB.



PacueTHbI cpok dyHKUMOHMpoBaHus MC3 — 15 neT. Mo OKoHYaHuK cpoka (yHKUMOoHMpoBaHus UC3 nnaHupyeTcs ne-
peBecTV Ha opbuTbl, obecneumBaloLLmMe NpekpaLleHne CyLEeCTBOBaHNSA CMYTHUKOB B TedeHne 13 nerT.

[NaBHas Ha3eMHasi CTaHUMS ynpaBieHWs CNyTHUKaMU UM CeTSMM CBSi3W cucTembl ByaeT pacnonaratbCs B Tromsg
(Hopserus), pe3sepsHas B Bardufoss (Hopserus).

2.1.3.12, lNpoekT cucrembl komnaHum ViaSat (CLUA)

KomnaHusi ViaSat paspabaTbiBaeT CMCTEMY BbICOKOCKOPOCTHOM CBSI3W CO CMYTHUKaMM Ha CpefHux opbuTax, koTopas
AO/MKHA PaclUMpUTb BO3MOXHOCTU CYLLECTBYIOLLEN CMCTEMbI HA OCHOBE Fe0CTaLMOHApHbIX CYTHUKOB cepumn VIASAT.

Oxupaetcs, UTo cucteMa byaeT coaepxxaTb 24 OCHOBHbIX CMyTHUKA Ha KPYroBbiX opbuTax BbicoToi 8200 KM U Hakso-
HeHneM 87°. CryTHUKM NpeAnonaraeTcs pasMecTuTb B 8 opbuTanbHbIX NIOCKOCcTAX no 3 MC3 B kaxaol (nepBoHaYvanbHO
3as1BISANIOCh MCMOJMb30BaHUE TPEX MIIOCKOCTEN MO 8 OCHOBHbIX M 0AHOMY pe3epBHOMY WC3 B Kaxaow).

B cucTeMe npeaycMaTpuBaeTCsl BOIMOXHOCTb MEXCNYTHUKOBOW PETPaHCAALMM AaHHbIX C UCMOJIb30BaHMEM FreocTaumo-
HapHbIx UC3. [Ins opraHn3aumm CBs3v MaHMpyeTCs UCNob30BaTh AManasoHbl YacToT 27,5...29,1, 29,5...30 'y (paanonuHum
«3eMnIA-CNYTHUK» U «CPeIHEOP6UTAbHBIN CMYTHUK — re0CTaLMOHapHBbIN CnyTHUK»), 17,8...19,3, 19,7...20,2 [Ty (paanonvHmum
«CMYTHUK-3EMNIS» U «re0CTaLMOHAPHbINA CMYTHUK — CPeAHEOPEUTANIbHBIN CIYTHUK>).

Kpome Toro, komMnaHusa ViaSat paccmaTpuBaeT BO3MOXHOCTb MCMOMb30BaHUA V-AnanasoHa 4acToT, B YacTHOCTU Noj-
AvanasoHos 37,5...42 Ty (pagnonuHus «cnyTHuk-3emns»), 47,2...50,2 n 50,4...51,4 Ty (pagnonuHum «3emMnsa-cnyTHUK>»).
CnyxebHble paavonuHmm 6yayT (yHKUMOHMPOBaTb B AManasoHax 4actotr 18,801...18,803 (nepepgaya Ha 3emnio) M
28,601...29,199 My (nepedaya Ha CNYTHUK).

AHTEHHasi cucTema CrnyTHUKOB CMOoXeT (hopMUpoBaTh 32 nepeHalenvBaeMbix fyya B V-amManasoHe 4acToT 1 8 nydeit B
Ka-anana3oHe yacToT (NpaBas u neBasi Kpyroeas nonspusaumnm curHana). 3agepXkka nepeaaydun u NoATBEPKAEHNS NonyYeHns
JaHHbIX He 6ygeT npesbiwatb 150 mc.

B koHue 2018 r. komnaHus ViaSat 3asBmna o cokpaileHum konudectsa UC3 B cucteme ¢ 24 go 20. OHm 6yayT pasme-
WaTbca He B 8, @ B 4 opbuTanbHbIX MIOCKOCTAX.

AG0OHeHTCKMe CTaHumm ceTn byayT ocHawaTbcs GAP pasmepamm 30 unm 60 cM, WIO30BblE CTAHLMN — @HTEHHBIMU CU-
cTemMaMu C 3epKasamu gMameTpoMm 1 m.

2.1.3.13. MpoekT cucrembl «<CKUD» (Poccuﬁcxaﬂ ®depnepaums)

MpOeKT cUCTEMbI BbICOKOCKOPOCTHOM Nepeaayn AaHHbix CKU® co cnyTHMKaMu Ha cpefHmx opbuTtax paspabotaH 000
«[.K. Opbutan». CucteMa npegHasHayeHa Ansa obecneyeHunsl BbICOKOCKOPOCTHOM nepeayn AaHHbIX U AocTyna B UHTepHeT
Ha TeppuTopun Poccuiickol deaepaumnn, HaumHas 48° c.iu.

B cucteme nnaHupyeTcst Mcnonb3oBaTh 4...12 CNyTHMKOB Ha cpeaHux opbuTax ¢ HaknoHeHneM 89°. CnyTHuku 6yayT
OCHalaTbcs MHoronyveBbiMM ®AP Ka-anana3oHa 4acToT. [AMaMeTp 30Hbl 06CnymBaHUa ogHoro nyya — 40 kM. O6cnyxuBsa-
HVe MNosb30BaTeNel Ha TeppuTopumn Poccuiickoit deaepaumnn, HaumHasa 48° c.w., npeanonaraetca obecneunts 4 UC3. Ans
rnobanbHOro oxeaTa CoOCTaB CUCTEMbI MNOTpebyeTcs yBenmyeHne rpynnmMpoBkun o 12 cnytHukos (4 UC3 B 3 nnockocTsx).

Komnanus «[1.K. Opbutan» paccumTbiBana, 4to B Ciy4yae 3anycka B 2019 r. nepBbix NPOTOTUMNOB CUCTEMbI C MeXaHu4e-
CKW nepeHauenvBaeMbiMK aHTeHHaMu, 3anyckn MC3 ¢ ®AP moryT HayaTbes B 2020 r., a nonHoe pa3BepTbiBaHWE CUCTEMBI C
MNC3, ocHawweHHbIMn OAP, npomsowsno 661 nocne 2022 r.

2.1.3.14. NMpoekT cuctembl «Cepa>» (Poccuiickas depepaumsa)

MpoeKT co3aaHus MHOrodyHKLMOHANbHON cucTeMbl «Cchepa» MiaHUpPYeTCs peann3oBbiBaTb B PaMKax OAHOMMEHHOM
enepanbHON LieneBoi NporpamMMmbi.

Pa3paboTka NpoekTa cMCTEMbI OCyLLeCTBAsach Npu yuactum AO «Poccuiickue KOCMUYECKMe CUCTEMbI» U PakeTHO-KoC-
MUYECKOKN Kopriopauun «SHeprus» umenu C.M. Koponesa.

CucTeMa MOXET COCTOATb M3 HECKOSIbKMX OpbuTanbHbIX CEFMEHTOB, OPMEHTUPOBAHHBIX HA BbINOSIHEHWE pa3/IMYHbIX 3a-
[iay — CNyTHMKOBAs CBA3b, CbeMKa 3eM/M, HaBUraUMOHHOe obecneyeHmne 1 T.4. CErMeHT, NpeHasHaYeHHbIN Ans obecneyeHus
MOABMXXHOW CBSI3W, focTyna B MIHTepHeT, nepeaaun IoT- 1 M2M-aaHHbIX, TPaHCMOPTHOrO MOHUTOPUHIA U ynpaBsieHus 6ecnu-
NOTHBIMM ~ NeTaTeflbHbiMM  annapataMu  M3HayalbHO  MPOEKTMPOBANCS Kak  cucteMa  «3dup»,  copepxallas
288 cnyTHMKOB Ha opbuTtax BbicoTol 870 KM. 3a OocHOBY Ansl co3faaHus UC3 3TOro cerMeHTa MoryT 6biTb B3SIThbl CMYTHUKU
cuctembl «oHeu». ObLuee KONMYECTBO CyTHMKOB B cucteMe «Cdepa» npegnonaraetcs gosect Ao 640. PassepTbiBaHue
CUCTEMbI MNaHWPOBanocb HayaTb B 2022 r. [Ans 3anyckos VC3 Hameyvanock ucrosnb3osatb PH AHTAPA-AS.

Pa3BepTbiBaHWE CBSA3HOMO CerMeHTa nfiiaHnMpoBanock 3aBepwntb B 2025...2028 rr. 3aTpaTbl Ha ero co3fjaHue oueHuBa-
nmck B 300 mnpa. pyb.



2.1.3.15. NMpoekT cucremsl Halo (CLUA)

MpOEKT Co3aHNs1 CPEHEBLICOTHOM CUCTEMBI OMTUYECKOW peTpaHcnsumMmn AaHHbIX Halo (High Articulation Laser Optics)
peanusyet ¢ 2012 r. komnaHus Laser Light Communications (CLLA). OCHOBHbIMM MpenMyLLeCTBaMN CUCTEMbI AO/DKHbI CTaTb
CHMXXEHME Ha 75% BpeMeHN MPOXOXAEHWS CUrHana, MeHblUasi CTOMMOCTb MO CPaBHEHMIO C reoCTaLMOHaApPHON CMCTEMOW U
3aTpaTaMu Ha MPOKJ/IaAblBaHNE BOJIOKOHHO-OMTUYECKUX JIMHUIA CBSI3U B yAasieHHblE PalioHbl, BbICOKAsH 3alUMLLEHHOCTb OT He-
CaHKLUMOHMPOBAHHOIO AOCTYMa K MHMOPMaLUMKU C UCKITIOYEHNEM MPOMEXYTOUHBIX HAa3eMHbIX SIMHWIA U Y3/10B CBSA3W, BbICOKas
rMBKOCTb NPeAoCTaBAEHUS YCIYr NpU U3MEHEHUM TpeboBaHMI NoTpebuTeneil.

Cpeam noTeHUManbHbIX NOTpedbUTENel CUCTEMbI Ha3bIBalOTCS LLEHTPbl 06paboTKM AaHHbIX, KPYMHENLIME KOMMAHUKM MUpa,
CETU pacrnpoCTPaHEHUS! KOHTEHTA, (DMHAHCOBbIE N FOCYAapPCTBEHHbIE CTPYKTYPbI.

= Laser Light Communications: www.laserlightcomms.com

B cucteme Halo nnaHupyeTtcsa ncnonb3osaTh 8...12 CNyTHUMKOB Ha cpeaHux opbuTax, pa3MeLLeHHbIX B NpU3KBaTopuasb-
HOW OpBUTaNbHOW NIOCKOCTU. PacyeTHbIN Cpok dyHKUMOHMpoBaHus MC3 coctaBuT 10...15 neT. Kaxabii UC3 6yaeT ocHalleH
6 KoMMekTaMu 060pyAOBaHUS AJis OpraHM3auMm ONTUYECKMX (DUAEPHBIX SIMHWIA CBSI3M C MPOMYCKHOW CnocobHocTbio 100
reut/c kaxxaas, a Takoke 4 KoMNaekTamm 060pyaA0BaHUS MEXCNYTHUKOBOW CBA3W. MponycKkHas CNoCOGHOCTb KaX oM U3 Mex-
CMYTHUKOBBIX JIMHUIA cBSA3u — 200 M6uT/c. Paboumin yuacTok cnekTpa onTUYeckol cuctembl CnyTHUKoB — 1,525...1,565 mMkMm. Ee
pa3paboTKy ocylecTBuT koMnaHus Ball Aerospace.

B cucteme npepgnonaraeTcs MCMosb30BaTh 3alUMLLUEHHbIE SIMHUW CBS3W TUMA «TOYKa-TOYKa» M UCKIIYMTb arpermposa-
HWe Tpaduka Ha OAHOM WM HECKONbKMX CMyTHMKaX. B 30He BMAMMOCTM HA3eMHOM CTaHUMK, YCTaHABMBAEMOW Y MOMb30Ba-
Tens cucTembl, Bcerga byaeT HaxoauTbCs ABa CryTHUKA Ansi obecneyeHns HenpepbiBHOCTM AOCTyna K cucteMe. CraHUmm
MOAKIOYEHbI K HA3EMHbBIM OMTOBOJIOKOHHBIM CETSIM M MOTYT PE3EPBUPOBATL APYrMe CTaHUuK B CBoeM pernoHe (EBponeiickoMm,
A3sunatcko-TuxookeaHckoM, ADpMKaHCKOM U T.4.). [onb30BaTebCckMe CTaHUMM COeaMHEHbI OMTUYECKUMU JIMHUSIMW C Permo-
HaNbHLIMM Y3/10BbIMU CTaHUMAMU. Bcero nnaHupyetcs passepHyTb 20...25 pervoHasibHbIX CTaHumMii. PaboTbl MO CO34aHMIo
Ha3eMHbIX CTaHUMIM BedeT KoMnaHua L-3 Communications.

HaszeMHble y3/bl CUCTEMBI NTaHUPYETCA pasMeLLaTh B y3/1ax MarucTpasibHbIX HAa3eMHbIX U MOABOAHBIX OMTUYECKUX CETEN
ans obecrnevyeHnsl CETEBOro AOCTyNa B C/lydyae HeAOCTYMNMHOCTU PErMoHasbHbIX CTAHLMIA CETU 13-3a aTMOCGHEPHbBIX YCIIOBUIA.
Mpy nonyyYeHUN HeBNAronpUSTHOrO METEOPOSIONMYECKOro NPOrHO3a ANst ONpeaesieHHbIX HAa3eEMHbIX CTaHUMIA OHW ByayT 3a-
6naroBpeMeHHo (3a HECKOBbKO YacoB 0 HACTYMJIEHNS NPOrHO3UPYEMbIX METEOYC/TOBUI) OTK/IIOYATLCS OT CETK, @ MapLUpPYTH-
3aums Tpaduka Nonb3oBaTenen NNaHMpPoBaTLCS C YYETOM HOBOW KOHMUIrypaLumu.

DYHKUMOHAN CUCTEMbl YMPaB/IEHUS CETbIO, MOSyUYMBLUEN HauMeHOBaHWe StarBeam (pa3paboTka KOMMaHWUM
CloudSmartz), obecneumBaeT AMHAMUYECKOE NpeaoCTaBIEHNE YCNYr, TMOKYI0 MapLpyTu3auuio Tpaduka 6e3 ncnonb3oBaHus
BblA€/IEHHbIX Y3/I0B C UCMO/Ib30BaHME MPUHLMMOB U TEXHOJIOMMI NMPOrpaMMHO-KOMMYTUPYEMbIX CETEN 1 BUPTYaNIM3MPOBAHHbIX
ceTeBbIX QYHKLMI, BO3MOXXHOCTb CAMOBOCCTAHOBJIEHUS CETY.

Pa3BepTbiBaHME CUCTEMbI MNTAHMPOBANoOCh ocywecTBuTb B 2020 duH. T.

B 2020 r. paccMaTpuBasncsl BapMaHT COCTaBa KOCMUYECKOro cerMeHTa cucteMbl Halo 13 12 NIC3 Ha cpeaHux opbuTax.
O6Lwas nponyckHasi CNocobHOCTb CUCTEMBI COCTaBUT 33 THalT/c. B cucTeMe npeanonaranoch MCnosb3oBaTth 48 oNTUYECKUX
KaHa/loB MEXCMYTHUKOBOM CBA3M €O ckopocTsiMu no 200 M6UT/c 1 72 onTUYeckux dhuaepHbIX ABYXCTOPOHHMX KaHana Co CKOo-
poctamm go 100 éut/c.

2.1.3.16. NMpoekT cucrembl Astrome (UHpns)

MHauiickmin ctaptan Astrome Technologies nnaHupyeT peann3oBaTh NMPOEKT CO34aHWUs HU3KOOPBUTANIbHON MHOMOCMYT-
HUKOBOW CMUCTEMbI BbICOKOCKOPOCTHOW Mnepefaun AaHHbIX. CUCTEMa paccyMTaHa Ha NpedoCTaBieHME YCTyr BbICOKOCKOPOCT-
HOMo A0CTyrna B ceTb VIHTEPHET M nepeaayn AaHHbIX ANS HaceneHus, npoxuearowero B npeaenax 40° c.w. v 40° o.u.

MpoekT 6biN NpeanoXeH B paMkax rpaHToBoro uccnegosanus Neha Satak u Prasad Bhat, BeinonHeHHoro B 2015...2016
rr. npu noaaepxxke komnaHum Cisco.

= Astrome Technologies: www.astrome.co

Mo 3amblicny paspaboTunkos cuctema Astrome gomkHa BkovaTb 200 CnyTHMKOB (NEpBOHAYANIbHO Ha3biBaBLLEECS KO-
nunyectBo NUC3 — 150) Ha akBaTOpUanbHbIX opbuTax BbicoToi 1400 kM. Mpeanonaraetcs, 4To 310 6yayT UC3 knacca «MUKpO-
CNyTHUK». OHK ByaAyT OCHALWIATLCA peTpaHciaTopamMn KBY-aManasoHa YacToT ¢ NpomnyckHoM cnocobHocTbio Ao 100 M6uT/c u
MHOrONy4eBbIMW @HTEHHLIMW CUCTEMaMM.

B 2019 r. nnaHupoBancsa 3anyck skcnepumeHTtansHoro IC3 cucremsl.

Pa3sBepTbiBaHMe CUCTEMbI B NOSTHOM 06beMe npeanonaranocb ocyLecTsutb B 2020 .



2.1.3.17. NMpoekT cucteMbl KOMNaHuit Spacety u LaserFleet (Ku-
Tain)

CucteMa npeaHasHayeHa ans obecrneyeHust rnobanbHOM BbICOKOCKOPOCTHOM CBSI3N C BO3AYLUHBIMU M KOCMUYECKMMU ar-
napartamu, a Takoke npeaocTaB/ieHus fOCTyna B ceTb VIHTepHeT-Ans aBnanaccaXxumpos.

Cuctema co3faeTcs KoMnaHuen LaserFleet coBMecTHO ¢ koMnaHueit Spacety Aerospace Co., KOTOpast TakXKe BbICTYyMNaeT
coyupeauteneM LaserFleet. Komnanus Spacety BbicTynaeT paspabotunkom UC3 cucTeMbl, @ onepaTopoM CUCTEMbI CTaHET
KoMnaHus LaserFleet.

KomnaHusi LaserFleet Takxe n3BecTHa noa HaseaHneM Shenzhen Guangwang Space Technology Co., Ltd. MaBHbI oduc
KOMMMaHWM pacnonioxeH B MNeknHe, niowaaka ANis MCCeaoBaHnin 1 pa3paboTok HaxoauTcs B LLlaHxae.

KomnaHusi Spacety cosgaHa Ha OCHOBE MHCTUTYTA KOCMUYECKUX uccneaoBaHuii Tianyi Research Institute (Changsha,
NpoBMHUMA Hunan) 1 cneumanusnpyeTcs Ha co3gaHum Manopa3mepHbix MC3 pasnnyHoro HasHavyeHus.

= Spacety: en.spacety.com

= LaserFleet: www.If.link

B coctaBe cucTeMbl nnaHupyeTcs ucnonb3osaTh 288 UC3, pa3melleHHbIX B 12 opbuTanbHbIX NAOCKOCTAX N0 24 CriyTHUKA
B NJIOCKOCTU Ha opbuTax BblcoTol okono 1000 kM. C NOMOLLbIO CMYTHUKOB CUCTEMbI NpeAnosiaraeTcs 0becneynTb rnobanbHbIi
0XBaT 3eMNu ANs NpefoCTaBeHUs YCYr CBS3M B 1060 TOUKE BO3AYLIHOMO NPOCTpaHCTBa. C MOMOLLbIO CMYTHUKOB CUCTEMBI
MAaHMpyeTCs NpefoCcTaBnsTb KaHanbl CBS3M C MPOMYCKHOM cnocobHocTbio Ao 1 FeuT/c.

B TeueHue 2019...2020 rr. HaMe4anocb OCyLLEeCTBUTb pa3paboTKy TEXHUYECKUX pelleHuii npeBocxoasiime no acdek-
TUBHOCTW Mepeaayn AaHHbIX U CTOMMOCTM nydlune obpasLibl 060pyaoBaHNS CMYTHUKOBOI cBA3n B Ku-, Ka- 1 V-ananasoHax
YacTOoT, UCMOJIb30BaHNE KOTOPbIX MIIaHUPOBANOCh HavaTh K 2022 1. B paboTax Mo co3aaHuio 060pyaoBaHMsi ONTUYECKOI CBA3U
YYacCTBYeT LIAHXaNCKUIN MHCTUTYT OMTMUECKUX U TOYHbIX MexaHumdeckux cpeacts (Shanghai Institute of Optics and Fine
Mechanics) kuTaiickol akagemum Hayk.

KocMuueckuit cermeHT

B cucteme MCnonb3oBancs oauH CNyTHUK (Tabn. 2.24).
Tabnuua 2.24

MapameTpbl opbuThI
HanmenosaHne UC3 flara Paketa-HocuTenb Howmep BbICOTa B HaK/TOHeHWe
3anycka NORAD ’
anoree/nepuree, kKM rpag.
XIAOXIANG-1-02 (TY 1-02) 29.10.18  LONG MARCH-2C 43155 547/526 97,4

[ins oTpaboTkU TEXHOMOMMI MEXCNYTHUKOBOW CBSI3W, KOTOPbIE NIaHUPYETCs UCNOMb30BaTh B CUCTEME, B OKTs6pe 2018
r. Ha opbuTy 6bin BbiBeaeH TexHonorndeckuii MIC3 XIAOXIANG-1-02 (TY 1-02). Ha cnyTHMKe yCTaHOBNEHO 3KCMEPUMEH-
TaNbHOe 060pyAOBaHME ONTUYECKOM CBs3U. CryTHWK BbIMOIHEH B (opM-chakTope 6U M MMeeT Maccy 8 Kr. Mcnosnb3ytoTcs
npveMonepeaaTymkmn Ha Yactortax 435,5; 2403 n 5833/5653 MI'u. MNoctaBky koMnnekTytowmnx ans céopkm NC3 ocywectsuna
KoMnaHust GomSpace. Pa3paboTka None3Hoi Harpy3ku OCyLLeCcTBAsack COBMECTHO € koMnaHueli Shenzhen Hangxing Optical
Network Space Technology.

2.1.3.18. MNMpoekT cuctemsbl Galaxy Space (Kurait)

MpoekT cucteMbl Galaxy Space npeasioXxeH ocHoBaHHOW B 2016 r. KWTalcKoM koMnaHueli-ctapTtanoM Galaxy Space
(Beijing) n npeaycmatpvBaeT co3aaHue rpynmnupoBKUM HU3KOOPOMTaNbHbIX CMYTHUKOB Ans NpeaocTasBneHus B rnobanbHOM
MacwTabe ycnyr CBssu U LIMPOKOMOSIOCHOMO AocTyrna B ceTb MHTepHeT (5G) co ckopocTamu fo 10 FeuT/c yepes Kaxablii
cnyTHuK B Ka- n Q-/V-gmana3oHax 4acTorT.

= Galaxy Space: yinhe.ht/newsEn.html

MapTHepamun koMnaHum Galaxy Space ssnstoTcs koprnopaummn China aerospace science and technology, China aerospace
science and industry n China electronics technology group.

B cucteme npeanonaraeTcs MCnonb3oBaTh 144 CnyTHMKA, PACTONOXEHHbIX Ha OpbUTax BbICOTOW OK0/0 630 KM C HaKso-
HeHneM 86,4°.

B okTs6pe 2018 r. komMnaHusa Galaxy Space B cocTtaBe Hebonbluoi nonesHoi Harpy3ku TANGGUO GUAN (CANDY TIN
(JAR)), npenHa3Ha4yeHHOM Ans nepefayn coobLueHui NoKynaTensam Kutanckol komnaHum Alibaba, ycTaHOBneHHOW Ha Bepx-
Hel cTyneHn PH LONG MARCH-4B, ycneluHo BbiBEa Ha OpbUTY BbICOTON B anoree/nepuree 940/641 kM 1 HaKNoHeHWeM 99,5°
3KCMNepPUMEHTalNbHYIO0 NonesHyto Harpysky YUQUAN-1, npeiHazHaueHHYt0 Anst OTPaboTKM TEXHOJIOMMIN BbICOKOCKOPOCTHbIX Bbi-
UMCNEHUIA, MONYYEHUS OMTOSNEKTPOHHbIX M306PaXXEHUIA U NUHWI CBSI3K.



B Hosi6pe 2018 r. koMnaHusa Galaxy Space nonyyuna dbuHaHCUpOBaHWE OT KoMnaHui Shunwei Capital Partners, Morn-

ingside Venture Capital, IDG Capital, Gaorong Capital n Source Code Capital. K ceHTsi6pto 2019 r. CTOMMOCTb KOMMaHUK
coctasuna 710 mnH. gonn. CLUA.

KocMuueckmit cerMmeHT

B cucteme Galaxy Space Mcnosnb30Basncst OAMH TEXHOMOrMYeckuin cnyTHUK (Tabn. 2.25).
Ta6bnuua 2.25

MapameTpbl opbuThI
HanmenosaHne NC3 flara Paketa-HocuTenb Howmep BbICOTa B HaK/TOHeHWe
3anycka NORAD ’
anoree/nepuree, kKM rpag.
YINHE-1 16.01.20 KUAIZHOU-1A 43155 549/527 97,4

[ins oTpaboTKM TEXHONMOrUiA CBSI3W, KOTOpPbIE MIAHUPYETCS UCNONb30BaTh B cucTeMe, B siHeape 2020 r. Ha opbuTy 6bin
BbiBesieH TexHonornyeckuint MIC3 YINHE-1. CnyTHUK, co3aaHHbI Ha nnatdopme GALAXY-1, UMeeT anekTpuyeckuin asura-
Tenb, paboTa KOTOPOro OCHOBaHa Ha 3gdekTe Xonna.

Ha cnyTHuke (puc. 2.9) Maccoit 227 Kr yCTaHOBJIEHO 3KCNEpUMEHTaNbHOE 060pyaoBaHue cBasu Ka- 1 Q-/V-amanasoHoB
YaCcTOT, KOTOPOE MOXeT obecneunTb NPOMyCKHYO cnocobHocTb Ao 10 MéuT/c.

Puc. 2.9. Bug texHonornyeckoro MC3 YINHE-1

2.2.3. HauuoHasibHbleé CUCTEMBI

2.2.3.2. UHaoHe3uns

2.2.3.2.2. NpoekT cnytTHuka SATKOMHAN-1 I

MuHUCTEPCTBO 060pOHbI MHAOHE3MM ¢ 2012 T. NNaHMPYET pa3BepThiBaHNE HALMOHANbHOW cucTeMbl SatkomHan (aHrn.
Military Satellite Communications) noasuxHoi cBsi3u.

Touky 123° B.a. go 2015 r. 3aHnman UC3 GARUDA-1.

[ina coxpaHeHus NpaB Ha BblAENIEHHbIE MOACMYTHMKOBYIO TOYKYy (123° B.A.) M y4yacTok L-gmanasoHa 4actot (1525...
1559 1 1517...1525 Mry), a Takke 0TpaboTkM TEXHONOrUIA NOABMXKHON cBsA3n ¢ 2015 r. y komnaHum Avanti Communications
Group apeHaoBarscst BblpaboTaBLumMit pecypc cnyTHUK ARTEMIS. B 2016 r. cnyTHuk ARTEMIS Haxoauncs B apelide B 3anagHoM
HanpasneHun n B aekabpe 2016 r. 6611 ocTaHoBNEH B Touke 123,5° B.4. B Hos16pe 2017 r. cnyTHMk ARTEMIS 6bin nepeseaeH
Ha opbuTy 3aXOpOHEHMS.

B 2015 r. 6bin1 06bsIBNEH KOHKYPC Ha co3AaHue cucteMbl SatkomHan, B KOTOPOM MPUHSIIN y4acTUe CeMb KOMMaHWIA.

KoHTpakT Ha co3gaHue cnyTHnka SATKOMHAN-1 (puc. 2.10) nonyuuna B 2016 r. komnaHus Airbus Defence and Space.




Puc. 2.10. KoHcTpykTuBHas cxema MC3 SATKOMHAN-1

CnyTHnk SATKOMHAN-1 ocHalaeTcs peTpaHcnsaTopamm L-anana3oHa 4acToT, aHTeHHasi cucteMa obecneumsaeT ¢op-
MUpOBaHMe 84 npuemonepeaaoLmnx Jlyyei anarpamMMbl HanpaBneHHOCTM, MOLIHOCTb U3/TYYEHNS B KaXKAOM Jlyye COCTaBNsSIeT
26 BT.

OcHOBHble TexHu4yeckue xapakrepuctukm MC3 SATKOMHAN-1
MNATPOPMA cooeeeeeeeeee EUROSTAR-3000GM

CrapToBas Macca, Kr . 5800
CyXast MACCa, Kl vuvvvvriiiirnneennssinssnnnennnsnnns 2900
PacyeTHbIN CPOK PYHKLIMOHMPOBAHMS, NeT 17+

MoLHOCTb, NOTpebisieMasi NoNIe3HOM Harpyskow, kBT 7

3anyck MC3 SATKOMHAN-1 (123° B.4.) Hameyancs Ha 2020 r., Ho 6bin oTnoXeH Ha 2021 r.

B cocTaBe Ha3eMHOro aneMeHTa CO3AalOTCs ABa KOMMJeKCa LU30BbIX cTaHumi (komnaHum Airbus u Hughes), asa
LeHTpa ynpaBneHns cnyTHMkamu (Komnanms Airbus) n aBa ceTeBbix LieHTpa ynpasneHus (komnaHust Hughes), ueHTp nepe-
Jayn KoMaHA 1 npuema tenemetpum (komnaHmm Navayo, Hughes mn LEN).

TepMuHanbl NoTpebuTeneit paspabaThiBaloTcs 1 NpoM3BoaATcs koMnaHusaMu Navayo n Hughes.

Paspen 3

CnyTHUKOBbIE CUCTEMbI NepeAayym AaHHbIX U ynpaB/ieHus
KOCMUYECKMMM annapaTamMm

3.8. MpoeKT cucTeMbl peTpaHCAALUU AaHHbIX KOMMaHUN
Analytical Space (CLLUA)

AmMepvKaHcKas koMnaHus-ctapTan Analytical Space Inc. (Boston) Bena pa3paboTKy CMCTEMbl HAHOCMYTHWKOB, NpeaHa-
3HAUYEHHON ANs peTpaHCNAUMM AaHHbIX NOSb30BaTeNei, BKYas NOTOKOBOE BUAEO U M2M/IoT-AaHHbIE, Kak OT Ha3eMHbIX
CpeacTBs, Tak M € 6bopTa Apyrux KOCMMYECKUX annapaTtoB. CNyTHUKM CUCTeMbl ByayT BECTM paamMonpueM AaHHbIX U UX nocne-
AYIOLLYIO peTpaHCisaumMio Yyepes cMexHble MC3 u HenocpeacTBEHHYIO Nepeaady Ha 3eMIt0 MO ONTUYECKUM JIMHUSIM CBSI3W.

= Analytical Space: www.analyticalspace.com

B 2017 r. BHeWHMe MHBECTULMM B NPOEKT KOMMNaHun coctasunu 3,5 MnH. gonn. CLUA. CnyTHMKKM cucTeMbl 6yayT OTHO-
CUTBCA K KIacCy «KybcaToB» M M3rotaBnnBaTbCs B popM-dakTope 6U.

3anyck nepBoro 3KCnepyMMeHTanbHOro cnyTHuka RADIX cuctembl coctosincst B Mae 2018 r. UIC3 6bin goctaeneH Ha 6opT
MEXAyHapOAHON KOCMUYECKON CTaHUMK. BbiBoA ero Ha opbuTy ocylLecTBneH B uioHe 2018 T.

CnyTHMK Maccoi okono 10 kr (puc. 3.1) obecneumBan NPUEM U PETPAHCISILMIO PaANOCUMIHANOB B AMANa30oHe 4YacToT
0,7...7 TTu C NOMOLLbIO @aHTEHHbI C HU3KMM KO3 MOULMEHTOM YCUIEHMS U B AMANA30He YacToT 2...2,8 ['TL € NOMOLLbIO aHTEHHbI
C BbICOKMM KO3(D(MLMEHTOM YCUNEHNS.



Puc. 3.1. KoHcTpykTuBHast cxema MC3 RADIX

MNpuemonepepatowas cuctema MC3 peanusoBaHa Ha NpUHUMNAX NPOrpaMMHO-ONpeaensieMoro paamo. Takxe B xo4 no-
neTa nNnaHUpyeTcsl NPOBECTM TECTUPOBAHUE ONTUYECKOU (pUAEPHON paanoNMHUM CBSI3W M BOPTOBON annapaTypbl ONTUYECKOW
nepefiayuun aHHbIX. PacyeTHbIl Cpok yHKLMOHMPOBaHMS cnyTHUKa 6 Mec. (VC3 6bin cBeaeH ¢ opbuTbl 07.04.20).

B vione 2019 r. npeanonaranock, 4Yto 6yaeT co3gaH BTopol MC3 ans npoBeAeHUst UCTILITaHWA 3KCepUMEHTasTbHOM
aHTEHHbI MEXCMYTHUKOBOM CBSI3W (N/IaHUMPYETCS OCYLLECTBSATb MPUEM [AaHHbIX OT CMYTHUKOB PaAMONIOKALMOHHOM 1 runep-
CMNEKTPanbHOM CbEMKM 3EMHO NOBEPXHOCTY).

3.9. MpoeKT cucTeMbl peTPaHCAAUMM AaHHbIX KOMNaHuu Audacy
(CLLA)

AMepvKaHcKas KoMnaHus-ctaptan Audacy (Huntsville, Alabama) Bena paboTbl Mo co3AaH o CyTHUKOBOW CUCTEMbI PETPaHC-
NAUMM AAHHBIX.

= Audacy: audacy.space

B cucteme nnaHmpyetcs ucnonb3oeaTb VIC3 Ha cpeaHnx opbuTax C HakoHeHWeM 25°, BbicoToi 13890 kM 1 neproaom obpa-
weHunsa 8 4. CnyTHMKM ByayT pasmelLeHbl B TpeX opbuTanbHbIX MAOCKOCTSIX.

OCHOBHbIMM NPeNMyLLECTBaMM CUCTEMbI O/HKHO CTaTb NPeAOCTaBNEHNE HAa KOMMEPYECKOW OCHOBE YCIYT pETPaHCISLMA AaH-
HbIX, MO3BOMISOLLMX MONb30BATENSAM U36eXaTh HEOBX0AMMOCTI CO3AAHUS, IMLEH3NPOBAHWS M PErMCTPaLIMM Ha3eMHOIo KOMIJieKkca
Ans 06Cy>KMBaHNS CBOMX KOCMUYECKUX CUCTEM, a TakoKe rapaHTUPYIOLLMX BO3MOXHOCTb MOMyYeHUs AaHHbIX B MacluTabe BpeMeHm
6/IM3KOM K peasibHOMy.

InobasbHbliA OXBAT CUCTEMbI U BbICOKYHO CBSI3HOCTb CETU MNAHUPYETCS 06eCNEUNTb 3@ CHET OpraHM3aLMM MEXCIYTHUKOBBIX
NMHWIA CBS3M (OTMeYanacb BO3MOXHOCTb MCMOMb30BaHWs AManasoHoB YacToT 22,55...23,55, 24,45...24,75, 32,30...33, 54,25...56,90,
57...58,20 n 65...71 ITy). ObMeH AaHHLIMM C HAa3eMHbIMK CTaHUMSIMM ByaeT OCyLLEeCTBNATLCS B AvManasoHax vactot 19,70...20,20 n
37,50...42 Ty (paguonuuua «UC3-3emns»), 29,50...30, 47,20...50,20 n 50,40...51,40 Ty (pagmonnHusa «3emns-UC3»). Takke
BO3MOXHO MCNoNb30BaHne 6onee HM3KkuMX (S 1 X) AvanasoHoB YacToT Ans cesi3n ¢ obatyxmnsaembimm UC3. Oxunaaetcs, YTo 3a-
[lepXXKa B MOy4YeHUN HazeMHbIMK CpeacTBaMmn 06paboTkm AaHHbIX ¢ 6opTa UC3 He npeBbIcUT 1 ¢, @ NpaKT1YeCcKy NosiHas Henpe-
pbIBHOCTb HabnogeHust obcnyxmsaembix UC3 GyaeT AocTurHyTa Anst opout ¢ nobbiMM HAKNOHEHWSIMA U BbICOTaMW, HauMHas C
npvmepHo 200 KM.

BBoA4 cMCTEMbI B 3KCM/TyaTaLMIO Ha OCHOBE TPEX CMyTHWUKOB NEPBOrO MOKOMEHMSI C CyMMapPHOW MPOMYCKHOM CrOCOBHOCTbIO
400 M6uT/C Hamevancs Ha BTopyto nonoBuHy 2019 r. (Ha ocHoBe Tpex MC3 BTOPOro NMoKONeHUst C CyMMapHOM MPOMYCKHOM Croco6-
HoCTbtO 15 MouT/Cc — Ha 2021 1.).

B nekabpe 2018 r. 6b11 OCyLLeCTBIEH 3anycK NepBoro skcnepumeHTanbHoro cnyTtHka AUDACY ZERO (AUDACY-0) cucteml
Audacy Zero.

MC3 paspaboTaH komnaHuelt Clyde Space Ha ocHoBe nnaTdhopMbl TUMa «kybcaT» B dhopM-dakTope 3U. Macca UC3 — 4 kr.

Hayano 1crnonb3oBaHMs HA3EMHOMO KOMIJIEKCA B COCTABE TPEX Ha3eMHbIX CTaHumMi Ha TeppuTtopum CLUA (CaH-DpaHumcko,
wt. KanucopHus) Bo3MOXXHO B koHLe 2017 r. B 2018 r. nnaHMpoBanoch OCYLIECTBUTL pa3BepTbiBaHWE CTaHUMIA B CuHranype v B
cnyyae Heobxoaumoctu B 2021 r. — B JltokceMbypre.

[nsa obecrieveHnst conpsiXeHns! CO CryTHUKaMU-peTpaHCISTOpaMn CUCTEMbI Ha Monb3oBatensckmx VC3 (B TOM uncne knacca
«KybcaT») NpeanaraeTcsl yCraHaB/IMBaTb MasiorabapuTHbIN CBA3HOM TepMUHas, paboTatowmin B Ka- 1 S-avanasoHax YactoT (Macca
TepMuHana — 0,8 kr, uHTepdeiic noakntoueHns — SpaceWare, notpebnsieMasi MOLLHOCTb B pexxuMe oxkuganus — 0,5 BT, nukosas
notpebnsiemMas MOLHOCTb B pexxume nepegdadm — 25 BT, MakcMMarbHas ckopocTb nepefayn — 5 Mout/c), a Takke OCyLLecTBAsTb
M3HaYanbHOE MPOEKTUPOBAHNE PAAMOTEXHUYECKON MOACMCTEMbI MIaHMpYeMbIX K 3amycky MC3 wnv nepenporpaMMypoBaHue



annapaTHO-NMPOrpaMMHOr0 06ecreYeHnst PaaOTEXHUYECKON MOACKCTEMBI Y)Ke 3anyLueHHbIX MC3 ¢ ydeToM TpeboBaHMI CUCTEMbI
peTpaHCNAUMK AaHHbIX KoMnaHun Audacy.

CTOMMOCTb YCNyr peTpaHCIsSLMM AaHHbIX C MOMOLLBIO HA3EMHOMO KOMMeKca cocTaBuT okono 4 gonn. CLUA 3a muHyTy. CTom-
MOCTb peTpaHCISLUMK AaHHbIX 6yaeT onpeaensTsbes, ucxoas us uncia obanyxmsaemblx UC3, obbema AaHHbIX, reHeprpyeMbIx no-
nesHom Harpyskoii MC3 (okono 19 gonn. CLUA 3a 1 F6aiT aaHHbIX Ans ogHoro UC3), uim nNpomyckKHOM CrnocoBHOCTU KaHaroB cu-
CTeMbl YNpaB/eHus 1 nepeaaymn Tenemetpum (okono 75 aonn. CLUA 3a cytku ana ogHoro UC3).

B Hauane 2019 r. npoekT npekpaiieH, B Mae 2019 r. 3akpbiThl opucel B Mountain View (California) u CuHranype
(Singapore). OaHako npeanonaranoc, Yto komnaHua EOS Defense Systems USA (aouepHsisi y aBCTPaNMIMCKOM KOMMaHWu
Electro Optic Systems Holdings Ltd.) nnaHupyeT npnobpecTt IMLEH3MIO Ha UCTIONb30BaHWE AMAna3oHoB YacToT dheaepanbHoi
kommceum CLUA no cBasm, npvHaanexallyto komnaHum Audacy.

3.10. MpoekT cucremsl Idrss perpaHcnsaunm aaHHbix (MHaus)

B MHaum BegyTcs paboTbl MO co3aaHmio cnyTHUKOBOW cucTeMsl Idrss (Indian Data Relay Satellite System) peTpaHcnsumm
AaHHbIX. OCHOBHBIMU 3afa4aMu cucteMsl Idrss aBnsioTcs:

— OpraHv3aums paavonuHUii Nepefayy KOMaHAHO-NPOrpaMMHON U TeNeMeTpUYecKkon MHGOpMaLmMm, AaHHbIX, ayamo- 1
BMAEOAAHHbIX 415 NMUIOTUPYEMOro KOCMMYeckoro kopabns GAGANYAAN;

— OpraHu3auusi paavonuHUIA Nepeaayy KOMaHAHO-MPOrpaMMHON U TeneMeTpudeckor MHAopMaLmMu Ans CryTHUKOB Ha
HU3KMX opbuTax;

— nepefaya AaHHbIX OT aHTAPKTUUECKMUX HA3EMHbIX CTaHLIMNA.

MNepBble aBa cnyTHMKa CMS-04 (IDRSS-1) n IDRSS-2 cuctemsl Idrss co3aatotcs Ha ocHose nnatdopmel I-2K 1 ocHawa-
0TCA peTpaHcnsTopamu S-, Ku- 1 Ka-ananasoHos YacTtoT. [ns atoro MC3 ocHalaloTcs ABYMS aHTEHHbIMK CUCTEMaMK Kacce-
rPEHOBCKOro TuMa ¢ AMameTpamu 3epkan 2,5 u 1,5 m, pabotatowmmm B S- n Ka-armanasoHax vactot u B Ku- n Ka-gnanasoHax
4acToT.

Paspen 4
CnyTHuKOBbIEe NnaTgopMbl

CnyTHMKOBasi nnatdopMa COCTaBnsieT OCHOBY KOHCTpykuun WC3 cBA3M, BewaHus v nepegady dadHbix. OT Tuna
nnatopmbl 3aBUCAT rabapuTbl M Macca CNyTHUKA, BAUSIIOWME Ha BblIGOp paKeTbl-HOCUTENS M CTOMMOCTb BbIBOAA
KOCMMYECKOro annapaTta Ha opbuTy, NOMHOTa peanu3auuM BO3MOXHOCTEW Mone3Hon Harpysku UC3 u npofomKuTeNbHOCTb
(PYHKUMOHNPOBAHMS CMYTHWKA Ha opbuTe.

CnyTHMKN CBA3M, BELlaHWs WM nepeaadq AaHHbIX, Ha AOMI0 KOTOPbIX B CPeAHEM MPUXOAMUTCS MOYTM TpeTb OT obliero
uMcna 3anyckaeMblx KOCMUYECKMX annapaToB, CO3AATCS, Kak NPaBuio, Ha OCHOBE CEPUMHBLIX NIaTgOpM, pasnnyatoLIMXCs
CBOMMMW MapaMeTpaMu U pacCyUMTaHHbIX Ha YCTaHOBKY PasfMYHOro peTpaHCIsALUMOHHOrO 060pyAoBaHuMS.

KpynHenwmMn MMpOBbIMU NMPOM3BOAUTENSIMU CMYTHUKOBBIX MnaTdopM aBnsoTcs komnaHum Lockheed Martin, Boeing
Satellite Systems, Maxar Technologies (paHee — MDA), Airbus Defence and Space, Thales Alenia Space, Northrop Grumman
(paHee — Orbital ATK) u apyrue.

CyLLeCTBYET HECKOJIbKO KilaccudyKaumuii CyTHUKOBBIX MiaTcdopM. CornacHo ogHOVM U3 HUX MaThOopMbl AENSTCS Ha TPU
KaTeropuu: fierkme — Maccom Ao 2 T, C MOLHOCTbIO MOJSIE3HONM Harpysku Ao 6 KBT; cpeaHue — Maccol Ao 5 T, C MOLWHOCTbIO
no 14 kBT; Tsxenble — maccoit 6onee 5 T, MoLwHocTbiO 6onee 15...20 kBT 1 6onee. [pyras knaccudukaums npefycMaTpusaet
BblenieHne 60osbLLIero YmMcna KaccoB NnaTdopM: cpefHue — Maccol Ao 2,5 T, NpOMeXyTouHble MeXAy CPEAHUMU U TSXKENbIMMI
— Maccoi oT 2,5 00 4,2 T, TAXenble — Maccoi oT 4,2 0 5,4 T, a TakxKe CBEPXTSHKENble — Maccol 6onee 5,4 T.

OOHVMM U3 BaXKHEWLIMX MapaMeTPOB SIBMSIETCS OTHOWeHWe Macchl MH k obwel mMacce KA. B HacTosllee BpeMsi 3TO
OTHOLLEHWE COCTaBNseT npumepHo 18...19 % Ans COBPEMEHHbIX TSHKeNbIX TeNEKOMMYHUKALMOHHbIX NiaTdopmM.

[lo HepaBHero BpeMeHW MpW CO34aHUM CMYTHUMKOB CBSI3W MpeArnovTeHue OTAaBaNoCh MPEUMMYLLECTBEHHO TsKesbIM
nnatdopmMam, Tak Kak YyCTaHOBKa 60/bLLOro KONMYeCcTBa peTPaHCISTOPOB NO3BOMSET MUHUMU3UPOBATL 3aTpaThl B NepecyeTe
Ha KaHan CBsi3au. Mo3TOMy 60NBbWMHCTBO KOMMAHWM-NPOU3BOAMTENEN CTaBWUIM CBOEN LieNblo pa3paboTKky 60siee MOLLHbIX
NNaTcopM C MOBbILLEHHONM «IPYy30M0ABEMHOCTBIO» Y SHEPrOBOOPY)XEHHOCTbLIO.

CROoXHbI 1 3a4acTyto TPyAHO NPeACcKasyeMblid XapaKTep pasBUTUS CUTYaUMM Ha PbIHKE TENEKOMMYHUKAUMOHHBIX YCIyr
B MocnegHve rogbl BO MHOroM npegonpefenun ¢opMMpoBaHWE TeHAeHuun K 6onee LMPOKOMY WCNONb30BaHUIO Mpu
npoussoacTee VIC3 nnatdopm cpeaHero n Manoro Knacca.

C cepeaunHbl 1990-X rT. OCyLeCTBASETCS Nepexos Ha MCNoib3oBaHWe NNaTdhopM C UCKIOUUTENBHO 31EKTPUYECKUMI
paKeTHbIMM ABWraTensaMu M nnatgopM C NPorpaMMHO-ONpeaensieMbiMM COCTaBOM M CTPYKTYpPOM MHOroavanasoHHOro
PETPaHCNISILMOHHOrO 060pyAoBaHUs.



KomnaHusi Lockheed Martin obpasoBanacb B 1995 r. B pe3ynbTaTe cnusiHusa komnaHuii Lockheed v Martin Marietta.
[lBymMs rogamu paHee B cocTaB KoMnaHum Martin Marietta Bowno otaeneHne Aero Space Division komnaHum General Electric,
3aHMMaBLLEECS NMPOM3BOACTBOM CNYTHMKOBbLIX nnatdopm cepumn SATCOM un oo 1986 r. npuHagnexaswee komnaHun RCA Aer-
ospace & Defense. LLTab-kBapTmpa komnaHmmn Lockheed Martin HaxoauTcst B Bethesda (wtat MapuneHa).

= Lockheed Martin: www.lockheedmartin.com

C 1995 r. pa3paboTkoii KOCMUYECKUX annapaToB 3aHMManocb otaeneHue Lockheed Martin Missile & Space (LMMS),
rONOBHON OhUC M OCHOBHbIE COOPOYHbIE LiEXa KOTOPOro pasMellanuck B Sunnyvale (wtat KanudopHus). CneunansHo ans
peLleHmMst BOMPOCOB, CBA3aHHbIX C CO3aHMEM KOMMEPYECKMX CMYTHUKOB CBS3W B CocTaBe oTaeneHns LMMS 6bina obpasoBaHa
komnaHusi Lockheed Martin Commercial Space Systems (LMCSS), Takke pacnonaraBlascs B Sunnyvale. MNMocne psga
OpraHv3aLMOHHbIX M3MeHEeHWH, npoBedeHHbiX B 2000...2001 rr., komnaHust LMCSS cTtana noapasgeneHueM KOMMaHWm
Lockheed Martin Space Systems (Denver, wtaT Kosiopazo), a riaBHbIi LEHTP NO NPOM3BOACTBY NAaT(OpM AN KOMMEPYECKUX
NC3 cBsian nepemectuncs B Newtown (wtaT MeHcunbBaHus). OkoHuaTesbHas e cHopka CMNyTHUKOB MO-MpPeXHeEMyY
NPOU3BOAUTCS B LEHTPE MO Npom3BoACcTBY KomMmepyeckmx MIC3 B Sunnyvale. B 2015 r. B paMkax nporpaMmbl KOHCONMAALIMK
NMPOM3BOACTBEHHBIX MOLHOCTEN kKoMnaHun Lockheed Martin npousBoacTBa B Newtown 6bI710 3aKpbITO C NEPEHOCOM BbIMOJ-
HABLUMXCS Tam paboT B Denver.

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

KomnaHusi usrotaBnuBaeT nnatdopMbl He TOMbKO ANS reoctaumoHapHbix WUC3 cBs3u, M Ans CNyTHUKOB, NpeaHas-
HayeHHbIX N5 UCMOJb30BaHUS Ha HU3KMX opbuTax.

B 2017 r. kOMMNaH1s 06HOBWMA NIMHEWKY CMYTHUKOBBIX MaT¢opM, KOTOpas Tenepb COAePXUT YeTbipe 6a30Bble BEpCUU
nnatgopm — LM 50, LM 400, LM 1000, LM 2100. Kaxxaast u3 nnatgopm opueHTUpoBaHa Ha co3aaHue MC3 onpeaeneHHoro
Knacca — OT HaHOCNYTHUKOB A0 Tsxkenblx MC3. HecMOTps Ha No3vuMOHMpOBaHUE BCex NnaTchopM Kak YHMBEpCasbHbIX, OC-
HOBHOW NnaTdopMoit Ans NPOM3BOACTBA CMYTHUKOB CBSA3M siBnsieTcs LM 2100 v B nepcnektuse — LM 50.

OCHOBHbI€ TEXHUUYECKNE XapaKTepucTukm nnatgopm
komnaHum Lockheed Martin

Mnat- LM 50 LM 400 LM 1000 LM 2100
POPMA..euiiierin e

Macca, kr 10...100 140...800 275...2200 2300...6500
[aBaPUTBI, M..uvvrereeeiieesenrnneenes 0,2x0,3%0,3 1,6x1,1x1,1 5,3x1,8x1,8 3,7x1,8x1,8
MoLuHocTb 60pTOBOW

CUCTEMbI 1EKTPONUTAHMS, 0,025...0,25 0,75...1,50 1,5...10,0 20

KBT..

PacuyeTHbIN Cpok PYHKLMOHM-

POBAHUS, NIET...vveeveereeaanis 04..0,5 5.7 10 15

4.1.1. Nnarcgopma LM 50

Pa3paboTky MC3 Ha ocHoBe nnatdopMbl LM 50 ocyliecTBNsSeTC COBMECTHO C KoMnaHuel Terran Orbital, koTopasi npo-
n3BoauT cbopky nnatgopmel ans komnaHum Lockheed Martin.

Mnatcdopma LM 50 umeeT cdopMy nNpsiMoyronbHONM npusMbl. Ha nnatdopme pasmepoM 12U MOXET pasMeLLaTbCsl nones-
Has Harpyska Maccoi 10 kr u c aHepronoTpebneHuem 15 BT. Mpu pasmepe UC3 12U ob6beM, BbiaensieMblit Nos nonesHyo
Harpysky, cooTBeTcTByeT 4...6U. [ns noakIoueHUs NoNe3HoW Harpysku K 60pTOBOW LIMHE AaHHBbIX UCMOMb3YKOTCS UHTEp-
eiicbl RS-422, Ethernet, SPI, 12C, USB. HanpsikeHne B 60pTOBOI CETU 3N1eKTponuTaHust — 12 B (perynupyeTcs B npeaenax
9,6...14,0 B). ObecneumBaeMasi paamaumoHHas cToikocTb — 20 kpaga (Si). CKopoCTb Nepefayyn AaHHbIX NOME3HOM Harpysku B
PaanoNIMHUK «CnyTHUK-3emns» — 10 kbut/c...10 Méurt/c.

YnpaBrieHve opueHTaumel CryTHYKa Ha opbuTe OCyLLeCTBASIETCS C NOMOLLbLI0 MUKPOABUraTenein opbuTanbHOro MaHeB-
PUPOBaHMSt U MaxoBMKOB. TOYHOCTb Ha BefieHUs1 — He Xyxe 0,25° no Kaxaoit 13 oceil.

CnyTHUKM Ha ocHoBe nnatdopMbl LM 50 MOryT BbIBOAUTLCS Ha HU3KME U reocTalMoHapHble OpbuTbl. PacueTHbI cpok
ucnonb3oBaHus NC3 coctasut 3...6 Mec. Ha nsrotosnenue cnytHuka Ha nnatdopme LM 50 Tpebyetca 12...18 mec.

4.1.2. Nnartcgopma LM 400

MnaTcdopma cepun LM 400 (puc. 4.1) npenHasHadveHa Ans CO3AaHust ManbixX CyTHUKOB Maccol 140...800 kr.



MnatdopMa umeeT popMy NpsiIMOYrosibHOM NpuaMbl. Macca ycTaHaB/IMBaeMoM Ha nnaTdopme NosiesHoM Harpysku — A0
175 kr, pasmep — okono 1 M3, [lonycTMMoe NnKoBoe sHepronoTpebneHne nonesHoi Harpyskn — 500 BT, cpeaHee — 250 Br.
OpwueHTaums n ctabunmnsaums nnat@opmbl Ha opbuTe OCYLLECTBNSIETCS ON TPeEM 0CsIM. TOYHOCTL HaBeaeHus — He xyxe 0,01°
no KaXkaon u3 ocel. B nnatdopmMe peanv3oBaHa LiMHA Nepeaayun AaHHbIX B COOTBETCTBUM CO CTaHAapToM MIL-STD-1553B,
TaKKe BO3MOXHO MCMO/b30BaHue uHTepdeiica RS-422. HanpsixeHue B 60pTOBOI CETU anekTponuTaHus — 28+6 B. Cuctema
3MEKTPONUTaHUS COAEPXMUT COMHeYHble 6aTapen MoWHOCTbI0 1,5 KBT B KOHUE Cpoka (PyHKUMOHMpOBaHuA. [na nepegayun
[aHHbIX Ha 3eMJto0 UCNOMb3YITCA paanonnHumn X- n Ka-guanasoHoB 4acToT.

Puc. 4.1. KoHcTpykumsi nnatgopmbl LM 400 (nonesHast Harpyska pa3meLlaeTcs
B HWXHEl YacTu nnatchopMbl)

CnyTHMKM Ha ocHoBe nnaTdopMbl LM 50 MOryT BbIBOAUTLCA Ha HU3KWUE U reoCTalMOHapHble OpbuTbl. PacyeTHbIN CpoK
ncrnonb3oBaHusl C3 coctaeuT 5...7 neT. Ha nsrotoeneHne cnyTHuka Ha nnatdgopme LM 50 tpebyetca 1...1,5 roaa.

4.1.3. Nnarcgopma LM 1000

Mnatdopma LM 1000 sBnseTcs HOBOW B NIMHENKe NIaTdhopM KOMNaHuM U npeaHasHadeHa ans UC3 cpeaHero knacca.
Ha ocHoBe LM 1000 co3aatoTcs cnyTHUKM Maccol 275...2200 kr. Mnatdopma uMeeT popMy LIECTUYTONbHON NPU3MbI BbICOTOM
1,8 M. MowHoCTb 60pTOBON CUCTEMBI anekTponuTaHus — 1,5...10 kBT B kOHUe cpoka (yHKUMOHUpoBaHus. Ha nnatdopme
yCTaHaBNMBAETCS YeTblpe NaHesn CoNHeYHbIX 6aTapeii.

Mnatdopma ncnonb3osanacb nNpun cosgannm UC3 33 WORLDVIEW-4.

4.1.4. Nnartcgopma LM 2100

Mnatdopma sBASIETCS yny4lleHHoW Bepcuelt nnatdopmbl LM A2100, co3aaHHoi elle B cepeanHe 1990-x rr. Ha ee oc-
HOBE MOryT CO3aBaTbCsl TsKESble CNYTHWUKM Maccol 2,3 T u 6ornee.

MnatdopMa MMeeT GopMy MPSIMOYTrofibHOW NPU3Mbl M MOAYJIbHYIO KOHCTPYKLIMIO, OCHOBHBIMM KOMMOHEHTaMM KOTOPOW
SABNSAOTCSA Cy>XeBHbI MOAYNb KOCMUYECKOro anrnaparta U MOAy/b MOMe3HON Harpysku. BbiNosHEHa OHa MOYTH LIEIMKOM K3
KOMMO3ULIMOHHbBIX MaTepuanos, YTO NpUAAEeT el AOMNOMHUTENbHYIO NPOYHOCTb, IErKOCTb U YCTOMUMBOCTb K TEMNepaTypHbLIM
gedopMaumsim.

PaspaboTtka nnatdgopmbl A2100A Benack ¢ 1992 no 1994 rr. u nepBbIM KOCMUYECKMM anmnapaToM, CO34aHHbIM Ha OCHOBE
aToi nnatdopmbl, 6bin UC3 AMC-1(GE-1), 3anyweHHblii B ceHTsibpe 1996 r. MMnatdopma obopyayeTcsa AByMsl
MHOMOCEKLIMOHHbIMK (OT YeTbIpex 10 BOCbMU CEKLMI) CONMHEYHbIMU HaTapesiMu ¢ hOTO3/1EMEHTAaMU Ha OCHOBE KPEMHUSI Ui
apceHunpa rannus, obecneumsarowyMm MOLWHOCTL 1...6 KBT, 1 AByMS akkymynsTopHbiMM 6aTapesmu. MakcvmanbHas Macca
Takon nnatgopmbl — 2,8 T.

Mnatcpopmbl A2100AX 1 A2100AXX pa3spabaTbiBanncb COOTBETCTBEHHO B nepuog 1994...1995 rr. un 1995...1997 rr.
MepBbiii UC3, co3paHHbIi Ha ocHoBe nnatdopmbl A2100AX, 6bin 3anyLieH B okTsbpe 1997 r, a 3anyck NepBoro CrnyTHWKa C
nnatcdopmonnt A2100AXX coctosincs B 1999 r. MnatdopMbl B OTIMYME OT UCXOAHOW MoaudVKauuyM UMEKT WM3MEHEHHYH
KOHCTPYKLMIO, KOTOpasl AOMYyCKaeT pasMeLLeHME MOSIE3HON Harpy3ku Gombluel Macchl, YCOBEPLLUEHCTBOBAHHbIE amnorelHyo
XXMAKOCTHYIO ABUraTesbHYK YCTaHOBKY, aKKyMynsiTOpHble 6aTtapen U paavatopbl 60pTOBOIM CUCTEMbI TEPMOPErYIMPOBaHWSI.
Ha nnatdopme MoryT ycTaHaBnuBaThbCsl 12-CeKLUMOHHbIE COMHEYHble BaTapen 1 A0 Tpex akKyMynsTOpHbIX 6aTapei, Npy 3ToM
MOLLIHOCTb CUCTEMbI 3/IEKTPONUTAHNUS COCTABNSET 6...13 KBT. Mexay coboli nnaTdopMbl OTINYAIOTCS MO pasMepy U No Macce.
MakcuManbHas Macca nnatdopmbl A2100AX — 4,4 1, a nnatdopmbl A2100AXX — 5,5 1. [nsa cpaBHeHust Ha puc. 4.2
n306pakeHbl Bce Tpy Moandukauum nnatgopmsl A2100.
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Puc. 4.2. CpaBHUTeNbHblE pasMepbl pa3nyHbIX MoaudymKaLmi nnatdopmsl A2100

OTnuuutenbHbiMM 0cobeHHoCTAMM MnaTdopmbl Advanced A2100 sBNsOTCA MCMOAb30BaHWe 6onee coBeplUeHHbIX
COMHEeYHbIX 6aTapeii, 06ecneunBaloLLMX CyMMapHYH MOLLHOCTb 12...22 KBT, YeTbipex akKyMynATOpHbIX 6aTapeii, rapaHTupy-
toLmx 6ecrnepeboiHOE aNeKTPoNUTaHUe 60PTOBbLIX CUCTEM U 060PYAOBAHUS CNYTHUKA.

KoMnaHus obnaziaeT cobCTBEHHOW Ha3eMHOM ceTbio yrpaeneHus VC3, cospaHHbIMM Ha OcHoBe nnatdopm cepum A2100
(ASCN — A2100 Satellite Control Network). B coctaB cety BXOAMT rnaBHbli LeHTp ynpasneHust (ASOC — A2100 Satellite Control
Center) B Sunnyvale 1 ABe KOMaHAHO-TENEMETPUYECKMNE CTAHLMM C YCIIOBHBIMU HauMeHoBaHmsIMK «Anbda» (ALPHA) n «tOpanna»
(Uralla). Mepeast u3 H1x pacnonoxeHa B Carpenterville (wrat Huto-[kepcu), a BTopast — B Uralla B ABCTpanun.

HoBasi Bepcust nnatdopmbl MMEET AnnHy 3,7 M M NPeayCMaTpUBAET YCTAaHOBKY MOME3HON Harpysku yBEIMYEHHOW Macchl U
COAEPXMT CBbILLE 26 pas/IMUHbIX TEXHOMOMMYECKMX YCOBEPLLEHCTBOBAHMIM, MO3BOSIIOLLMX NOBbICUTL €€ 3KCryaTaluMOHHbIE XapaK-
TEPUCTUKU U CHU3UTb YAEBHYIO CTOMMOCTb. OfHUMU U3 TaKUX YCOBEPLLEHCTBOBAHWIA SIBMSIOTCS WCTIOMNb30BaHNE AUCTAHLIMOHHO
nepenporpamMM1pyemMoro LieHTpasibHOro 60pToOBOrO MPOLIECcopa, ABUraTesibHbIX YCTaHOBOK N0B0ro Tmna (XKMAKOCTHBIX, SNEeKTpu-
YECKMX WM KOMBUHMPOBaHHbIX), OTHOCUTENBbHO HEBOSbLUMX MBKUX COMHEYHbIX BaTapeit. ConHeyHble 6aTapen HOBOW NiaThopMbl
06nazatoT rMbKoi MoaynbHOWM KOHCTpYKUMEN U Ha 30% MeHbLUEN Maccoii Mo CPaBHEHWUIO C paHee MCMOMb30BaBLLMMUCA Ha nnaT-
dopme LM A2100, obecneumBasi Ha 50% 60nbluyto SHEProadheKTUBHOCTb. TOMIMHA NOIMMEPHOro cost 6aTtapeit LM 21000 —
okono 50,8 MkM, nnatgopmbl LM A2100 — 1,9 cM 1 6onee. Elle ogHMM HOBLLECTBOM SIBMISIETCS UCMO/Ib30BaHME TEXHOOMMN apam-
TUBHO MeYaTi Npy U3roToB/IEHNM TUTAHOBOMO TOM/IMBHOIO Haka.

MepebiM UC3, co3paHHbIM Ha ocHoBe nnatdopMbl LM 2100, cran cnyTtHuk HELLAS-SAT-4/SAUDIGEOSAT-1.

OAavH 13 nuaepoB B 0611aCTU CO3AaHMsS CNYTHUKOB CBA3M — KOMMaHWs Boeing. BbIiTM Ha nepBble NO3uUuM B MUPOBOM
KOCMUYECKOW MHAYCTPUM KOMMaHMsi CMorna nocne npuobpeteHns B okTsbpe 2000 r. HECKONbKWUX OTAENEHWIA KOMMaHWK
Hughes Electronics, cpean Hux Takue koMmnaHuM kak Hughes Space and Communications, sBnsBWAACA KpYMHEWLLUM
npoussoautenem UC3 cea3n, Hughes Electron Dynamics, NpoayKLuo KOTOPOK COCTaBNANO PaANO3NEKTPOHHOE 060pyAOBaHNE
ANs CNYTHUKOB, a Takke Spectrolab, cneunanuanpoBaBLasics Ha NPOU3BOACTBE COMHEUHbIX HaTapeit.

Ha ocHoBe 3TUX KOMMaHUIA B KaYeCTBE OAHOrO U3 NoapasaeneHunii NPoMbILWIeHHOM rpynnbl Boeing Space and Commu-
nications (Seal Beach, wrat KanudopHus) 6bina obpasoBaHa koMnaHust Boeing Satellite Systems co wTab-kBapTupoit B El
Segundo (wTat KanndopHus), 3aHMMaloLWascs B HacTosILEe BPEMS NMPON3BOACTBOM CBA3HbIX MC3 u nnatdgopm ans Hux.

= Boeing: www.boeing.com
= Boeing Space and Communications: www.boeing.com

CnyTHMKOBbIe NnaTdopMbl KOMNaHWM Boeing npeaHasHayeHbl ANS Co34aHus reoctaumoHapHbix MC3 n cnyTHUKOB Ha
cpefHux opbuTax. Beero cywecTtByeT 6onee 20 pasnnuHbIX N1aT¢OPM 3TOM KOMMaHWK, U3 HUX ASS CO3A4aHMs CNYTHUKOB CBA3M
B HacTosiliee BpeMsi UCrosnb3yrTcs nnatdopmbl cepum Boeing (unn BSS no nepsbiM 6ykBaM Ha3BaHus KOMMNaHuu Boeing
Satellite Systems) 702.



OCHOBHblIe TEXHUYECKME XapaKTepuCcTuku nnatcdopM komnaHum Boeing

MNaThopMa......cccvvmeereereeee e 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 nonesHol Harpysku, Kr.. o 250 600...1620 1250...1480 300...650 200...680
MoLuHocTb 60pTOBOW

CUCTEMbI 2/1EKTPONUTaHKS, KBT.. 1,5 12 n bonee 8...10 6...12 3,5..7,5
PacueTHbIN Cpok (PyHKLMOHUPO-

BaHUS, NET..ccveeviriaeens 7 15 15 15 15

l'op Havana akcnnyatauum 6a-

30BOV Mogenv.......... 2014 1999 2000 2012 2015

4.2.1. Nnartcgopma BSS 502

Mnatdopma BSS 502 (apyroe HanmeHoBaHue — 502 Phoenix) pa3paboTtaHa nogpasaenexHnem Boeing Phantom Works,
CneunannsnpyomMcs Ha NepcrneKkTUBHLIX pa3paboTkax B 0b6nactn 060poHbl 1 6e30MacHOCTY.

Mnatdopma npefHasHayeHa Ans co34aHWst MasbiX CMYTHUKOB OMTONEKTPOHHOW CbeMKM 3eMU, KOHTPONs KOCMuYe-
CKOro MpoCTpaHCTBa 1 cBA3M Maccor ao 1000 kr. MnaTdopMa UMeeT popMy BOCbMUYTONbHOW NPU3Mbl. Ha nnaTcdopme MOXeT
6bITb YCTAHOB/IEHA MOJIE3HAs HArpy3ka Maccoi Ao 250 Kkr co cpeaHuM aHepronoTpebnenmem 280 BT M NMMKOBbLIM 3HEPromno-
Tpebnenvem 700 BT u 6onee. MoLHOCTb 6OPTOBOW CUCTEMBI anekTponuTanust — 1,5 kBT. B ee cocTaBe ucnonb3ytoTcs ABe
[BYXCEKLMOHHbIE pacKiaablBaloMecst NaHeIn CoNTHEYHbIX 6aTapeit. BHellHuiA B nnatdhopMbl NpUBeaAeH Ha puc. 4.3.

-

Puc. 4.3. leoctaumoHapHbii IC3 Ha ocHose nnaTtdopmbl BSS GEM
(CO CNOXEHHBIMM U pa3BEPHYTLIMW COMTHEYHBIMM 6aTapesiMM 1 aHTEHHaMK)

B 2014 r. koMnaHusi Boeing nony4yunna 3aka3 Ha M3roToB/ieHME Ha ocHoBe nnatdopmbl BSS 502 aByx CMyTHMKOB rmnep-
CNEKTPanbHOW CbeMKM Anst koMnaHun HySpecIQ. Ho B 2015 r. 3aka3 6bi/1 OTMEHEH.

4.2.2. Nnartcgopma BSS 702

MnaTtdopma bbina paspaboTaHa B cepeanHe 1990-x rr. MepBbli1 cnyTHUK ¢ nnatdopmoit BSS 702 (MC3 GALAXY-11) 6bin
BblBeAeH Ha opbuTy B 1999 r. KomnaHus Boeing Satellite Systems n3rotoBuna noyuty nonTopa AecaTka CryTHUKOB Ha OCHOBE
nnaTcopMbl 3Toi cepum. Mnatdopma (puc. 4.4) NpeacTaBnsieT cobol CTaHAAPTHYIO KOHCTPYKLIMIO, HE TPebyHoLLy0 BHECEHNS
Kakux-nMbo U3MeHeHUI B 3aBUCMMOCTM OT COCTaBa MOIE3HOM Harpys3Ku.

Mpouecchbl cOOpkM MONE3HOM Harpysku U nnatdopMbl BbIMOMHAOTCS HE3aBUCMMO APYr OT ApYyra, YTO 3Ha4YUTeNbHO
COKpaLL@eT MpOW3BOACTBEHHBIN LUMKN U yaewesnseT ctoMmocTb MC3. Ha 3akiounTenbHOM 3Tarne U3roTOBAEHWS! CyTHUKA
none3Hasi Harpyska NpocTo KpenuTcs K NnaTtchopMe C MUHUMAsbHLIM KONTMYECTBOM 3/IEKTPULECKUX COEANHEHUI MeXay HUMM
(He 6onee wectn). MopgobHas komnoHoBka MC3, NOMMMO BCEro Mpo4vero, No3eBoauna NoBbiICcUTb 3DPEKTUBHOCTb CUCTEMBI
TEPMOPEryNIMPOBaHMS 3a CYET pasfefibHOro perynnpoBaHus TeMrepaTypHbIX PEXWMOB B MOAY/SX MOME3HOW Harpysku u
nnatdopmbl. B coctaBe GOpPTOBOW CUCTEMbI TEPMOPErYSIMPOBAHUSI MPUMEHSIIOTCS YCOBEPLUEHCTBOBAHHbIE PaavaTopbl C
rmbkumun Tpybonposogamm.



Iloneznan

Harpy3Ka

Puc. 4.4. BHewHuii Bua nnatcdopmbl BSS 702 1 pasMellieHne Ha Heit None3HoM Harpysku

BaxkHoe npenmyllecTBo nnatdopMbl BSS 702 — 60/bluasi MOLHOCTb COSTHEYHbIX 6aTapelt (Ao 18 kBT, U3rotoBUTENb —
KoMnaHus Spectrolab), uTo gocTaTouHo Ans ycTaHoBkM Ha MIC3 6onee 100 peTpaHCNSTOPOB C BbIXOAHOW MOLLHOCTbIO KaXXAoro
He MeHee 100 Bt. ObecneunTb Takyto MOLLHOCTb MpeAnosaranoch 3a CYET MPUMEHEHUS CheumanbHbIX KOHLEHTPaTOPOB.
OpHako, HeCMOTpS Ha 3asiBIEHHYI0 BbICOKYHO MOLLHOCTb, Ha MpakTuke 6atapen NpoAeMOHCTPUPOBAIN HU3KYIO HAAEXHOCTb.
Yepe3 HekoTopoe BpeMsi Mociie Havana skcrniyaTtaumm MC3 MoLlHOCTh 6aTapeit nagana 3HAuYUTENbHO HWXKE PaCUETHbIX
3HAYeHWI, YTO HENOCPEACTBEHHO OTPaXkasnocb Ha paboTe GOPTOBOrO PETPAHC/ISILMOHHOrO 0b6opyaoBaHMs. MO MHEHWUO
CNEeLManncToB KOMMaHui Boeing u Spectrolab, ogHa M3 BO3MOXHbLIX MPUYMH 3TOMO 3aK/OYAETCSH YPE3MEPHOM Harpese
KOHLEHTPaToOpOB, YTO BbI3blBAET MHTEHCMBHbIE ra30Bble BbIBPOCOB MaTepnanoB KOHCTPYKUuK KA 1 3arpsi3HEHMIO COMHEYHBIX
6aTapeit. MoaobHble Npobnembl oTMevanucb Ha MC3 THURAYA (nnatdopma BSS GEM), GALAXY-11, PAS-1R, ANIK-F1, XM
ROCK, XM ROLL.

B mocneaytowemM KOHCTPYKUMSI CONHEYHbIX 6aTapeli 6biia fgopaboTaHa, M BMECTO KOHLEHTPAaTOPOB CTasM UCMOMb30-
BaTbCS 3/IEMEHTHI HA OCHOBE TpexnepexoaHbix GaAs-cdhoTonpeobpasoBaTeneli ¢ 6onee Bbicokum KM,

Mnatdopmbl Mogenu BSS 702 moryT obopynoBaTbCsl 3n1eKTpoaBuraTenibHoi yctaHoBkoi XIPS. Ee xapaKTepucTuKu:
AVaMeTp consia ABuUraTenbHon yctaHoBku XIPS — 25 cM, Tdra — 165 MH, noTpebnsieMast MOWHOCTb — 4,5 kBT, cpeaHecyToYHas
npogomkuTenbHocTb pabotel — 30 muH. TMnatdopma BSS 702 obopyayetcs uyeTbippbMs Mukpoasuratensmu XIPS (aBa
OCHOBHbIX M iBQ PE3EPBHBIX).

Mocne nosiBNeHNs HoBOM MoanduMKaummn nnatcdopmel — BSS 702MP (MP — Medium Power), — paccuntaHHol Ha 6onee
HU3KMI (CpefiHWi1) YpoBeHb 3HepronoTpebneHuns nepeoHavanbHas Bepcust niatdopmbl 6bi1a nepenmMeHoBaHa B BSS 702HP,
a BepCHsl, OCHALLEHHasi UCKITIOUMTENTbHO 3NEKTPOABUraTeNbHOM ycTaHoBKOM XIPS (OTCYTCTBYET TPaAMLMOHHBIA TOMIMBHbIN
6aK) U eLle MeHbLUE MOLLHOCTbIO CUCTEMBI 3NIEKTPONUTaHus, — B BSS 702SP (SP — Small Power). Takum 06pa3omM, Bce Hanbo-
nee BocTpeboBaHHble B HacTosiLee BpeMs Bepcum nnaTtdopMbl koMnaHum Boeing Satellite Systems 6binn o6beanHeHsl B pam-
Kax eIMHON JIMHEWKK, KyAa Takxe Noj HoBbIM MHAekcoM — BSS 702HP-GEO — Bowina aopaboTaHHas nnatcdopma BSS-GEM.

CpaBHUTeNbHbIE TEXHUUYECKHNE XapaKTepucTukn mogudukaumnii nnatdopmbl BSS-702

MNATDOOPMA....cveeereerreerrrereeneas BSS 702HP BSS 702HP-GEM  BSS 702MP BSS 702SP

['on 3aBeplueHus

Pa3paboTKM.......cccevvereeeerienee 1997 1997 2009 2012

MepBbii 3anyck

(none3Has Harpyska).............. 1999 2000 2012 2015

(INTELSAT-1R) (THURAYA-1) (INTELSAT-22) (EUTELSAT-115

1 ABS-3A)

Macca nonesHou

HAMPY3KM, Tevvvereeeiereereereeneneens 0,60...1,62 1,25...1,48 0,30...0,65 0,20...0,68

MOLLHOCTb CUCTEMBI

3neKTponuTaHus, kBT 6onee 12 8..10 6..12 3.8

Macca UC3, T..cooeveieeiiiieee 54.59 51..59 5,8...6,1 1,5..23




TpeTbe MecTo cpeav MUPOBLIX MPOM3BOAWTENEN KOCMUUYECKOM TEXHWKM 3aHMMaeT eBporeiickas KoMmraHus Airbus
Defence and Space, siBnsitowascsa noapasgeneHunem Airbus Group. B coctas komnaHum Airbus Defence and Space B pe3ynbTtate
cnuaHus B 2014 r. Bowna koMnaHua EADS Astrium, SBNSIBLUAACA KOCMUYECKUM OTAENEHUEM XONAUHIOBOW KoMnaHuu EADS.
OCHOBHOW aKLMOHEPHbIV kanutan EADS Astrium koHTponupoBancs 30% dpaHLy3CKUM MPaBUTENBLCTBOM Yepe3 KOMMaHMIo
Sogegade, 30% npaBuTENLCTBOM epMaHuM Yepes koHuepH Daimler, 5,5% ucnaHckoi rpynnoit SEPI, ocTanbHble akumu
KOTUpOBanMch Ha bupxe.

B 2008 r. EADS Astrium npvobpena KOHTPOJbHbIN MAaKEeT aKUMi KOMMaHUM — pa3paboTunka Maniopa3MepPHbIX KOCMUYe-
CkMx annapaTtoB Surrey Satellite Technology Ltd (SSTL).

= Airbus Defence and Space: airbusdefenceandspace.com

K nepBbIM CMyTHUKaM CBSA3M, CO3AaHHBLIM B Hayane 1980-x rr. koMnaHuen Astrium (Torga aTo 6bina KoMnaHus British
Aerospace Space Systems), oTHocsTca Tpu MC3 cepumn MARECS n nste MC3 cepun ECS. B kavecTBe npoToTuna naatdopMbl
A5 3TUX CMYTHUKOB MCMOJb30BaNnach KOHCTPYKLUS €BPOMENCKOro akcnepumeHTansHoro UC3 OTS. CnyTHUKM UMENU CUCTEMyY
cTabunmsauum no Tpem 0csiM, Maccy Ha ctapTe okono 700 kr. Cuctema anektponmtaHuns NC3 obecneunBana MowHocTb 1,3
KBT.

B nocnepnytowem 6binm paspaboTaHbl MaThOpMbl ANsi BOEHHbIX CNYTHUKOB CBsian cepuii SKYNET-4 u NATO-1V, a Takxe
ceMeicTBO nnatopM Ans KOMMEpYeCKMX CMyTHUKOB CBS3W, MosyuuBluee HavmeHoBaHue EUROSTAR u Bkovatolee
nnatdopMmbl NsiTM H6azoBbIXx Moandukaumii — EUROSTAR 1000, 2000, 2000+, 3000 v 3000+. Bcero koMnaHuel mnosyyeHbi
KOHTpPaKTbl Ha co3faHue Ha ocHoBe nnatdopm EUROSTAR 6onee 30 UC3, 13 Hux 6onee 20 yxxe 3anyLleHbl.

OCHOBHbIE TeXHMUYECKHUE XapaKTepucTuku nnatcdopm komnaHum Airbus Defence and Space

MnathopMa.......couves SKYNET EUROSTAR EUROSTAR  EUROSTAR EUROSTAR  EUROSTAR
1000 2000 2000+ 3000 3000+

Cpok cnyx®6bl, net.... 7 14 15 15 15 15
Macca, T:

Ha cTapTe......... 14.1,5 1,4 2,3 3,4 5,7 6,4

Ha opburTe........ 0,8..0,9 0,8 1,1..1,5 1,6..2,1 - -
[abaputhbl, M............ 2,1x1,9x1,4 2,6x1,6x1,5 2,3x2,4x1,7 4,8x2,6x3,4 - -
ConHeuHble 6aTapeu:

MOLLHOCTb, KBT. 1,2 1,2 2.4 4.8 8..14 14..20

pa3max, M....... 16 15,2 21,6 32 - -

4.3.1. Nnatcdopma SKYNET

Mnatcdopma cepum SKYNET ncnonb3oBanacb Npu CO34aHUM LUECTU BOEHHbIX cyTHUKOB SKYNET-4 (3anyckanuck ¢ 1988
no 2001 rr.) n aByx cnytHnkoB NATO-IV (3anyckanuce B 1991 mn 1993 rr.). MNepeble Tpn NC3 SKYNET-4 (SKYNET-4A,
-4B, -4C) n 06a IC3 NATO-IV (NATO-IVA,-IVB) 6binun co3naHbl Ha ocHoBe nnatdopmbl Moamdukauum SKYNET-1, a nocnegHue
Tpn UC3 SKYNET-4 (SKYNET-4D, -4E, -4F) — Ha ocHoBe nnatgopmbl mMoaundumkaumm SKYNET-2, KOTOpYIO OTAMYaloT OT
nnatdopmbl SKYNET-1 6onee coBeplueHHble KOMaHAHO-TeNIeMeTpuYeckass CUCTEMa U CUCTEMA 3MIEKTponMTaHus. ChyTHMKK
uMetoT pasHyto Maccy: SKYNET-4A,-4B,-4C, NATO-IVA un -IVB — 1,4 T Ha ctapTe (0,77 T Ha opbute), SKYNET-4D,-4E v -4F —
1,5 T Ha cTapTe (0,85 T Ha opbuTe).

labaputbl nnatdopmbl — 2,1x1,9x1,4 M. bopToBasi cucTeMa 3NEKTPOMUTAHWS COAEPXMT ABE TPEXCEKUMOHHbIE
CONHeYHble 6aTapen Ha KpeMHMeBbIX HOTO3NEMEHTaX MOLWHOCTLIO 1,2 KBT B Ha4ane cpoka akTMBHOIrO (PyHKLMOHUPOBaHWS,
a Tawke gga NiCd-akkymynsitopa emkocTbto 35 Ay kaxabii (Ha UC3 SKYNET-4D,-4E w -4F — gBa NiCd-akkymynsiTopa
EMKOCTbI0 29 Ay kaxpablii). OpueHTaumsi u ctabunusaums UC3 Ha opbuTe oOcyLllecTBNsieTcs Mo TPeM OcCsM. TOYHOCTb
opueHTaumn cnyTtHuka — 0,07° no yrnam kpeHa u TaHraxa v 0,35° no yrny pbickaHus.

MnatdopMa obopynoBaHa 20 peaKkTWBHbIMM [ABUraTeNsIMM OpWEHTauMW. B kauvecTBe TonnvBa Ans ABuratenen
MCMOSb3YyeTCa rmapasvH, 6opToBble 3anackl KOTOPOro cocraenstoT okono 70 kr. BeiBog MC3 Ha reocTtauMoHapHyto opbuty
OCYLLECTB/SIETCS C NMOMOLLbIO TBEPAOTOMIMBHOM anorenmHomn asuratenbHoi yctaHoBku STAR-30E komnaHum Thiokol.

4.3.2. Nnarcgopmbl EUROSTAR

Mnatdopmbl cepum EUROSTAR 6binn paspaboTarbl B 1983...1986 rr. 1 nepBoHayanbHO BrItovanu mogenn EUROSTAR
1000, 2000 » 3000. NMo3agHee nosiBunMCh ewe ase moandmrkaumm — EUROSTAR 2000+ 1 3000+.

Mnatdopma mogenn EUROSTAR 1000 mncnonb3osanack npu co3aanmnm yetbipex MC3 cepum INMARSAT-2. Ee rabapuThl
-2,6%x1,6x1,5M.



bopToBass cucTemMa >NeKTponuUTaHWs COAEPXWUT [ABE TPEXCEKUMOHHble COMHeYHble 6atapen Ha KpeMHMEBbIX
oToanemeHTax MowHOCTbio 1,2 kBT B Hayane u 1,1 kBT cpoka aKkTMBHOrO (yHKUMOHMPOBaHus, a Takke asa NiCd-
aKKyMynsTopa.

BbiBOA4 CMYTHWKOB Ha reoCTauMOHapHYI0 OpBUTY OCYLLECTBASICS C MOMOLLbIO YXMAKOCTHOW ABWUraTeslbHOM YCTaHOBKU
cepun R-4D komnaHum Marquardt ¢ Taron 490 H, a ynpaBneHue MNpOCTPaHCTBEHHbIM MosioXeHneM WC3 B npouecce
3KCnJlyaTaumm — ¢ noMolLUbto 12 aurateneit Manol Tarm (10 H).

Ha ocHose nnatdopmbl EUROSTAR 2000 6bi1m co3ganbl MC3 HISPASAT-1A,-1B, TELECOM-2A,-2B,-2C,-2D, TELSTAR-
11, NILESAT-101,-102, ST-1. YcoBeplueHCTBOBaHHas Bepcust 3Toi nnatdopmbel EUROSTAR 2000+, nosBonsioLlas
YCTaHaBNMBaTb MONE3HYI0 Harpy3Ky Maccoi 550 kr (ans nnatdopmbl EUROSTAR 2000 3TOT nokasaTesnb cocTaenseT 400 kr),
ucnonb3osanacb npu usrotosneHmn NC3 TELSTAR-12, AFRISTAR, ASIASTAR, AMERISTAR, HOT BIRD-2,-3,-4,-5, ASTRA-2B,
INTELSAT-K-TV, EUTELSAT-W1R, -W3A. Kpome TOro, nnatc¢opma EUROSTAR 2000+ nOMMMO OObIYHBIX XUMWUYECKUX
ABUraTenien MoXeT AOMO/IHUTENIbHO 060PYAOBATLCS SNEKTPUYECKON ABUrATENIbHOW YCTAaHOBKOM.

K nnatdopmam TpeTtbero nokoneHus oTtHocutcs EUROSTAR 3000 (puc. 4.5). Mnatdopma cosgaHa B cepeanHe
1990-x rr. OHa paccuMTaHa Ha YCTAHOBKY MOJSIE3HOM Harpysku Maccoit okono 850 kr.

MocnenHsis pa3paboTka koMnaHuu — nnatgopma EUROSTAR 3000+. [JonycTuMasi Macca rnosie3Hoi Harpysku ans Toi
nnatcdopmbl — 1200 kr, n oHa obopyaoBaHa Honee MOLWHOW cUCTeMON anekTponuTaHus (14...20 kBT, BMecTo 8...14 kBT y
EUROSTAR 3000). B nocneaytowem BMecto EUROSTAR 3000+ B MogenbHoM pagy nnatdopm Airbus Defence and Space 6binu
BblJe/IeHbl HECKOMbKO Moandukaumit nnatcdopmsl EUROSTAR 3000 c 6ykBeHHbIMU MHAekcamu - EUROSTAR 3000EOR (EOR —
Electric Orbit Rising) — ocHalwleHa 3neKkTpuyeckummn aBuratensMum opbutansHoro MmaHespupoBaHus, EUROSTAR 3000S,
EUROSTAR 3000LLX, EUROSTAR 3000GM.

Puc. 4.5. KoHcTpykTrBHas cxema nnatdopmsl EUROSTAR 3000

Bce nnaTgopMbl UMEIOT CUCTEMY OpUEHTALMK M CTabWUNM3aLmMmn Ha opbuTe No TpeM ocsiM. PacueTHbI CpoK 3KcnyaTaumm
cocrasnset 12...15 ner.

B pamkax nporpamMmbl ESA nog Ha3BaHneM NEOSAT (Next Generation Platform element) komnanust Airbus Defence and
Space BeaeT paboTbl MO CO34aHMIO HOBOWM NNaTdopMbl, NpeAHa3HaYeHHON AN CO34aHWst CMYTHUKOB Maccoit 3...6 T. Mnat-
dopma nonyuuna HassaHne EUROSTAR NEO (puc. 4.6). MnaTdopma MOXET OCHaLLATLCA TpeMS TUNaMu ABUraTenbHbIX ycTa-
HOBOK — XMMUYECKOM, 3NEKTPUYECKON U rMEpUaHON. MOLIHOCTb 60PTOBOM CUCTEMBI SNEKTPONUTAHUS — 7...25 KBT.

B Hosibpe 2015 r. ESA 3akntoumna c Airbus Defence and Space KOHTpaKkT Ha pa3paboTKy 1 KBanM@UKaLMOHHbIE UCTbI-
TaHus nnatdopmbl EUROSTAR NEO. 3anyck CryTHMKA, CO34aHHOMO Ha ee OCHOBE, AO/MKEH cocTosATbesA B 2019 r., ogHako
nepBbli 3aKa3 Ha Mcnonb3oBaHue nnatchopMbl 6bin nonyyeH B 2018 r. ¢ 3anyckom B 2021 .



4.3.3. Nnarcpopma GMP-T

YHuBepcanbHas nnatgopma GMP-T (GMP — Geostationary Minisatellite Platform, T — Telecommunications) pa3paboTtaHa
komnaHuen Surrey Satellite Technology Ltd. B pamkax eBponelickoin nporpamMmbl ARTES 3-4 (Hauano pa6ot — 2010 r.) u
npesHa3HaueHa A1 co3fjaHus reocTauMoHapHbIX CMYTHUKOB Maccou 1o 3,4 T.

Ha nnatdopme (puc. 4.7) MoxeT ycTaHaBnmBaTbcs A0 46 petpaHcnstoposB UHF, L-, S-, C-, X-, Ku-, Ka-anana3soHoB

Puc. 4.6. C3 Ha ocHose nnatdopmbl EUROSTAR NEO

YyacToT.
6)
Puc. 4.7. KoHCTpykTUBHas cxema (a) 1 BHeLWwHu Bua (6) nnatdopMbl GMP-T
OCHOBHbI€ TeXHUUYECKUE XapaKTepUCTUKKN Bepcuit nnatpopmbl GMP-T
MNaTMOPMA....cceeerrerreeeeee e e GMP-TS GMP-TM GMP-TL GMP-TST
CpOK CIYXObl, NMET....eeviriireenennnnns 15 15 15 15
Macca NnatdOopMbl, T......ccoeeereeeenne - - - 1,8
Macca nonesHol Harpysku, T........ 0o 450 350...450 450...700 200
MakcumanbHasi notpebnsiemas
MOLLHOCTb MOJIE3HOW Harpy3KkM,
KBT e 1,2 3,5..4,0 5.7 3,2
MakcumanbHoe KonmnyecTso
PETPAHCATOPOB. .t veeeeeenererrrnnnnns 21 21 40...50 21




KonunuecTso n anametp
AHTEHHDBIX CUCTEM....uvvrrereereeeenaans
Pa3mepbl conHeyHbIx 6aTapei

(C paclUMpEHNEM), M.......ccccveeuenne
Tun gBuUraTenbHON YCTaHOBKM. ...

2Xx2,2M;
1x2,6mM
2x0,6
(2x1,3)
OAHOKOMMOHEHTHblEe
XPJ (700...1080 n);
2P

2Xx2,2M;
1x2,6m
2x1,1
(2x1,8)
OAHOKOMMOHEHTHble
XPJ (700...1080 n);
rMOPUAHBLINA;

2x2,6M 4x12m
1x2,6m 1x0,6m™
2x19 2x1,1
(2x2,6) (2x1,8)
[IBYXKOMMOHEHT- OAHOKOMMOHEHTHbIE
HbI XXP/, (815 n); XPA; 9P,
rMépuaHbIiA
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MnaTdopMa OCHaLleHa CUCTEMOI OpUeHTaLMK 1 cTabunusaumm Ha opbute no TpeM ocsM. ToOYHOCTbL HaBeaeHus — 0,1°.
Pasmepbl NnatdopMbl B CNOXEHHOM COCTOSIHUM — 2,8%2,6%3,2 M, C pa3BepHYTbIMM aHTEHHaMM 1 NaHeNsIMU CoNHeYHbIX 6aTa-
pent — 7,7%21,6x2,6 M. Ba30Boe HanpsiXeHUe NUTAHUSA B 3NIEKTPOCETU NIaThopMbl — 50 Un 28 B NOCTOSAHHOIO TOKa.

Cpok npou3BoAcTBa NaTdopMbl C MOMEHTa 3akasa — 24...36 Mec. 3anyck MIC3 Ha ocHoBe nnatdopmbl GMP-T BoO3MOXeEH
¢ nomowbio PH Tvna ARIANE-5, ZENIT, FALCON-9, SOYUZ, NMPOTOH.

MnaTdopma npeacTaBneHa B HECKONbKUX Bepcusix — GMP-TS (ymeHblueHHas), GMP-TM (cpegHepa3smepHas), GMP-TL
(yBennueHHast), GMP-TST (cTekupyemast).

OAHUM U3 CNYTHUKOB, B KOTOPOM 6YZET MCMONb30BaHa nnatdopMa GMP-T, ctaHeT eBponeickuii UC3 EUTELSAT-QUAN-
TUM. CnyTHUK cO34aH B paMKax rocy4apCTBEHHO-YacTHOro NapTHepcTBa Mexay ESA n komnaHusmu Eutelsat n Airbus Defence
and Space v ero nnaHvpyeTcsi BbIBECTU Ha opbuTy B 2020 r. Macca UC3 — 3,5 T, pacyeTHbI cpok akcnnyaTaumm — 15 ner.
Macca ycTaHoBneHHoM Ha VIC3 nonesHom Harpysku coctaBuT 450 Kr, MOLHOCTb, NOTpebnsiemMas Nosie3Hoi Harpy3koi — 5 KBT.
JKcnnayartaumio cnyTHuka obecneunT komnanus Eutelsat.

KomnaHnus Thales Alenia Space siBnseTcs coBMecTHbIM npeanpustnem Thales (67%) n Finmeccanica (33%) n BMecTe ¢
KoMnaHuen Telespazio sBnseTcs YacTbio «KocMmuyeckoro anbsiHca» (Space Alliance) 3Tvx ABYX NMPOMBILIEHHBIX Ipynm.

KomnaHusi Thales Alenia Space npeacTaBneHa Ha pOCCUMACKOM pbiHke ¢ 1992 r. Mpu yyacTum KOMMaHWM CO3AaBannch
poccuiicknme cnyTHukM SESAT, 3KCMPECC-Al, -A1R,-A2,-A3, -Al1l, -A22 n S4MAJ1-200. ObLiee 4WCIO CUCTEM MONE3HOW
Harpysku, KoTopble 6bliM MPOM3BEAEHbI KOMMAHWEN AN POCCMMCKOM KOCMMYECKOM MPOMBILLIEHHOCTU M HAXOASTCs B
NPOV3BOACTBE B HAcTosILLee BpeMs, Npesbicuo 25.

Co3paHue UC3 cBa3n Beaetcs Ha ocHoBe nnatdopm cepun SPACEBUS uyeTtbipex nokonenuii (SPACEBUS 1000, 2000,
3000, 4000) 1 X MHOFOYMCIIEHHbBIX MOAUdUKALMIA, HOBENLLMMM U3 KOTOPbIX sBnsitoTcs SPACEBUS 3100 v 4100.

OCHOBHbIE€ TEXHUYECKHE XapaKTepucTtuku nnat¢gopm komnaHum Thales Alenia Space

MnathopMa.......cccvveeeeens SPACEBUS SPACEBUS SPACEBUS SPACEBUS  ALPHABUS  SPACEBUS NEO
1000 2000 3000 4000
Cpok cnyxb6bl, N€T......... 10 12 15 15 15 15
Macca, T:
Ha CTAPTE. eeeeeeeaees 09..1,5 15..2,5 2,5..4 3,5..6 6,6 3,5..6
Ha OpoUTE......evneees 0,8..0,9 1,1 1,6 - - -
[abapuUThl, Mi..eeeeeeirnanns 2,3x1,6x1,5 2,7x2x24 5,4x2,5%3,5 - 5,4x2,8x2,5
ConHeyHble 6aTapeu:
MOLLHOCTb, KBT...... 14.1,7 3,5 13 20 12..22 16...20
pa3MaxX, M.......eennes 15..21 22 29...37 - - -

B 2004 r. kOMMNaHWs M3MeHMNa Ha3BaHWe nnaTtdopmM cepuii SPACEBUS 3000 1 SPACEBUS 4000, BK/OUMB B HEMO nocne
uMcpOBOro MHAEKCA eLle 0AMH — ByKBEHHO-LIMMPOBOI, KOTOPLIN cOAePXUT MHGOpMaLmio o pa3mepax KA — Hanpumep, SPACE-
BUS 4000C1 (MC3 KOREASAT-5), 4000C2 (UC3 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).

KoncTpykums nnatgopm SPACEBUS 3000B2, 3000B3 1 4000C n3o6paxkeHa Ha puc. 4.8.

MnaTtcdopma nepsoro nokoneHns SPACEBUS 1000 (paHee oHa nMena HammeHoBaHne SPACEBUS 100) ucnonb3oBanacb
Ha UC3 cepun ARABSAT-1 n DFS. OpueHTaums u ctabunmsaums nnat@opMbl OCYLLECTBASETCS MO TPEM OCAM C TOYHOCTbIO
0,1...0,2°. MNMoppepxxaHne TpebyeMoro MpOCTpaHCTBEHHOro nonoxexuuss MC3 npou3BoanTCS MpU MOMOLUM MaxOBUKOB U
peaKTUBHbIX MUKpOABUraTenein.

Ha ocHoge nnatdopmbl SPACEBUS 2000 co3aaHbl NsaTb CNyTHUMKOB cepun EUTELSAT-2, a Takoke MIC3 AMC-5 n NAHUEL-
1A. CnyTHUKM 060pYAOBaHbI CUCTEMOMN OPUEHTALMM U CTabunmsauum no TpeM ocsaM. TpebyeMoe yrioBoe NpPOCTPAHCTBEHHOE
nonoxexue UC3 noanepxmvsaeTcs ¢ TodHocTbio 0,05...1°, Ang 4yero npuMeHSOTCA MaXxOBUKWN U peaKTUBHbIE MUKPOABUraTeNu.



SB 3000B2

SB 3000B3

A

SB 4000C

Puc. 4.8. MNnatdopmbl cepun SPACEBUS

Bonbluoe KONMYECTBO CMYTHMKOB CBS3N pa3pabaTbiBaeTcsl Ha OcHoBe nnatgopmbl cepun SPACEBUS 3000 (Hanpumep,
NC3 cepun ARABSAT-2, THAICOM-3,-4, EUTELSAT-WS5, INTELSAT-APR1, SINOSAT-1), koTopasi umeeT 6onee coBepLleHHble
CUCTEMY 3MEKTPONUTaHNS C OMOPHbIM HanpshxeHnem 50 B, cuctemy opueHTaumm un ctabunmsaumm Ha opbuTte u KOMaHaHO-
TeneMmeTpuyeckyto cuctemy. CyLlecTByeT HECKOSIbKO Moaudmkaumin nnatcdopM aaHHoM cepun: SPACEBUS 3000A, 3000B2,
3000B3, 3000BS. MNnatdopMbl pasnMyaloTcs Mo MOLWHOCTU BOPTOBbLIX CUCTEM SNEKTPONUTAHUS, KOIMYECTBY YCTaHABIMBAEMbIX
Ha HUX pPeTPaHCNATOPOB. Tak, HanpuMep, Macca nnatdopmbl Moaudmkaumm SPACEBUS 3000B2 (MC3 SIRIUS-2, EUTELSAT-
W1,-W2,-W3,-W4, HISPASAT-1C,-1D, ATLANTIC BIRD-2, EUROBIRD, ARABSAT-3) coctasnseT 2,5...3,2 T, MOLWHOCTb CUCTEMBI
anekTponutanust — 4,8..6,3 kBT, Ha Hell MoxeT 6bITb pasmelieHo 30..40 peTpaHCNSTOPOB. 3HAYEHUSI aHaNOMUYHbIX
napameTpoB nnatdopmbl Moandukaumm SPACEBUS 3000B3 (EURASIASAT-1, STELLAT-5, SYRACUSE-3, HOT BIRD-6) —
3,2..4,171,6,5..8,6 kBT 1 40...50 peTpaHCNATOPOB COOTBETCTBEHHO.

Mnatdopma SPACEBUS 4000 (MC3 AMC-12) npepHa3sHayeHa MpeuMyLLECTBEHHO A1 CO34aHWMS MOLLUHBIX CMYTHUKOB
HenocpesACTBEHHOIO BellaHUs U LMpokononocHol c¢esian B Ku- u Ka-gvanasoHax yactoT. MnaTtdopma BbinyckaeTcs B
moamdmkaumsx SPACEBUS 4000B2, 4000B3, 4000C1, 4000C2, 4000C3, 4000C4. Macca nnatdopmbl — 4...5,9 T, Macca nones-
HOW Harpysku — o 1,1 T, MOLWHOCTb CUCTEMBbI 3/eKTponuTaHns — 12...16 kBT. HanpsbkeHue B CUCTEME 3/1EKTPONMUTaHMS
nnatcdopmel — 100 B. Ha nnatdopme faHHON MoaudymKaLmm MOXeT 6biTb ycTaHOBNEeHO A0 110 peTpaHCNsSTOpOB.

CpaBHMUTE/NbHbIE TEXHMUYECKME XapaKTepucTukn moandukaumii nnatdopmsl cepun SPACEBUS 4000

Mogaudvkaums nnaThopmsi...... SPACEBUS SPACEBUS SPACEBUS SPACEBUS SPACEBUS SPACEBUS
4000B2 4000B3 4000C1 4000C2 4000C3 4000C4

MaCCa, Tooooeereeerreenee s 29..3,5 4,1 4,5 4,9 53 5,9

DHepronoTpebnexne

MoJSIE3HON Harpysku, KBT.......... 4,7..55 6 6 8 10 12

FabapuTbl, M....c.covinreiiciiiceen 1,8x2,3x2,8 1,8x2,3x3,7  2,0x2,2x4,0 2,0x2,2x4,5 2,0x2,2x5,1 2,0x2,2x6,6

HoBelwune pa3paboTku koMnaHum Thales Alenia Space — 3to nnatdopmel ALPHABUS 1 SPACEBUS NEO. MnatdopmMbl
CO3AaHbl C UCMONb30BaHWEM MOCNEAHUX AOCTWKEHWUI B 06MacT KOCMUYECKUX TEXHONOTMMA M OCHALLEHbl COBPEMEHHBIM
cnyxe6HbIM paanMo3neKTPOHHLIM 060pyA0BaHMEM, YNyULIEHHbIMWA CUCTEMAMM SNEKTPONMUTAHUS U TEPMOpPEryIMPOBaHUs.

Mnatdopma ALPHABUS co3paBanack coBMecTHO ¢ EADS Astrium.

PaboTbl no cozaanuto nnatgopmel SPACEBUS NEO komnaHust Thales Alenia Space Beget ¢ 2014 r. B paMKax NporpaMMbl
ESA noa Ha3saHneM NEOSAT (Next Generation Platform element). Mocne 3aBeplueHust 3Tana 3CKM3HOMO MPOeKTUPOBaHWS
nnatopmbl ESA 3aknioumna B ceHTabpe 2015 r. ¢ Thales Alenia Space KOHTpakT cTtouMMocTbio 117,9 MnH. eBpo
(133,5 mMnH. gonn. CLUA) Ha NOSTHOLEHHYIO pa3paboTKy U KBATMPUKALMOHHBIE UCMBITAHUS HOBOW MNaTdOpMbl, NpeaHasHa-
YEHHOWN AN CO3AaHUs CMYTHUKOB Maccol 3...6 T. OceHblo 2015 r. o HaMepeHnn Mcnonb3oBaTth nnatdopmy SPACEBUS NEO
A5 0QHOro 13 CBOMX CMYTHUKOB 06bsiBUMNa koMnaHus Eutelsat. Ha ocHose nnatdopmbl SPACEBUS NEO Takke 6yaet co3gaH
OOVH U3 ABYX BOEHHbIX CyTHMKOB cBsi3un cepun COMSAT NG (SYRACUSE-4A, puc. 4.9), 3aka3aHHbix B gekabpe 2015 r. mu-
HUCTEPCTBOM 060pOHbI PpaHUMKM y KOHCOopUMyMa, 06pa3oBaHHOroO koMnaHusiMu Thales Alenia Space (monsi B KoHcopumyme —
65%) 1 Airbus Defence and Space (35%).



Puc. 4.9. IC3 Ha ocHose nnaTtdopmbl SPACEBUS NEO

OXMAaeTcs, YTO NPUMEHEHMWE B NaThopMe HOBEWLLMX TEXHOIOMMYECKUX AOCTUXKEHMI NO3BOMANUT COKPaTUTb CTOMMOCTb
CO34aHUs M 3KCMyaTauuy reocTaumMoHapHOro cnyTHUKa cBsiau Ha 30%. MnaTtdopMa MOXKET OCHaLLATbCS Kak rMbpuaHoit, Tak
W MOJTHOCTBIO 3MIEKTPUYECKON ABUIaTENIbHON YCTAHOBKOM C M/Ia3MEHHbIMM PaKeTHbIMM ABUraTeNissiMM Masnon Taru Tvna PPS-
500 (pa3paboTka kKoMMaHuM Snecma). MoLLHOCTb 60pPTOBOI CUCTEMBI SNEKTpoNUTaHus — Ao 20 KBT.

4.5.1. Nnar¢popma ALPHABUS

MnaTtcopma ALPHABUS siBnsieTcs COBMECTHOW pa3paboTkol koMnaHui EADS Astrium (celiuac — Airbus Defence and
Space) u Thales Alenia Space, koTopasi BeflaCb B paMKax COBMECTHOMO KOHTpakTa EBpOMEeNcKoro KOCMUYECKOro areHTCTBa
ESA n KocMnyeckoro areHtcTBa ®paHumm CNES.

OCHOBHOW LIENbBIO 3TOr0 NpoekTa 6bi10 Co3AaHNE TSXKENON MHOMOLENEBON NNaTdOpMbl, NMO3BOJISAIOLLENA YCTaHABNNBATb
MONIE3HYI0 HArpy3Ky C BbICOKUM 3HEpronoTpebneHneM n npeBocxoasileit Bo3MOXHOCTH nnatdopm cepuit EUROSTAR 3000 u
SPACEBUS 4000.

MepBOHaYanbHO MakCUManbHast MOLHOCTb CUCTEMbI 3NEKTPONUTaHMS nNnaTdhopMbl cocTaBnsna 18 kBT, HO B xoae npo-
rpammbl ee MoaepHusaumn (Alphabus Extension programme) 6bina yBenuyeHa Ao 22 kBT, a Macca ycTaHaBIMBaeMOW rnoes-
HOW Harpysku — ¢ 1200 no 1400 kr (okono 200 3KBMBANEHTHbLIX peTpaHCiATopoB). MnatdopMa NocTpoeHa no MoaysibHOMY
npuHumny (puc. 4.10), MacluTabupyeTcs B 3aBUCMMOCTU OT COCTaBa MOME3HOM Harpy3kuM M paccyuTaHa Ha cosgaHue UC3
Maccoit Ao 8,1 T. KOHCTPYKTMBHO nnaTdopMa COCTOMT M3 TPEX OCHOBHLIX Moaynel — cnyxebHoro (Service Module), peTpaHc-
naumoHHoro (Repeater Module) 1 aHTeHHoro (Antenna Module).

Puc. 4.10. KOHCTpYyKTMBHas cxeMa kocMuyeckol nnatdopmbl ALPHABUS




B cucTeMe 3nekTponuTaH1st UCNosb3ytoTcs ABe 4...6-CeKUMOHHbIE GaAs-COMHEYHbIE MaHENN U MoAy/bHbIE IUTUI-UOH-
Hble aKkyMynsiTopbl. MnatdopMa ocHalleHa KOMOWMHMPOBAHHOW ABWUraTeNbHOM YCTAaHOBKOM, BKJIHOYAMOLLEN XMMUYECKME U
anekTpuyeckme apuratenu. lNepBbiM CMYTHWMKOM, CO34aHHbIM Ha ocHoBe nnatdopmbl ALPHABUS, ctan UC3 ALPHASAT
(INMARSAT-4A-F4), BbIBEIEHHbII Ha reocTaLMoHapHyto opbuTy B 2013 T.

Ewe oaHMM KpynHbIM npoussoanTeneM UC3 cBa3un Aonroe BpeMs siBnsinacbk koMnanus Loral Space & Communications.
Ee oTpeneHune Space Systems/Loral co wrab-kBapTpoit B Palo Alto (wtaT KanudopHusi) HENOCPEACTBEHHO 3aHMMarlochb
NMPOEKTUPOBAHWNEM W MPOM3BOACTBOM CMYTHUKOBLIX NnaTdopM. OTaeneHue 66110 06pa3oBaHO Ha OCHOBE OAHOIO M3 OYEPHUX
npeanpusTUiM KoMnaHun Ford, nprobpeTeHHoro komMnaxueit Loral.

B ntoHe 2012 r. komnaHms MacDonald, Dettwiler and Associates (c okTs6ps 2017 r. — Maxar Technologies) noanucana
cornalleHue o NpMobpeTeHMn KOMMNaHUN-NIPOM3BOAMTENS CYTHUKOB Space Systems/Loral (SS/L) 3a 875 mnH. gonn. CLUA.

= Maxar Technologies: www.maxar.com

= Space Systems/Loral: www.loral.com

Hanbonbluei nonynsapHOCTbLIO NOJb3yeTcs pa3paboTaHHas KoMnaHuen B KoHue 1980-x rr. nnatdopma cepum LS 1300
(paHee B HanMeHOBaHMK NNATHOPMbI MCMOSb30BaNOCh HykBEHHOE 0603Ha4eHne «FS», oTpa)aroLlee ee NCTOPUYECKYIO CBSA3b
C KoMnaHuen Ford). Ha ocHoBe 3Toi nnatdopmbl 6binv co3gaHbl MC3 INTELSAT-7 u -9, TELSTAR-5, -6, -7, -8, -10, -13,
EUROPE*STAR-1, ECHOSTAR-5,-6 1 ap. KomnaHust u3rotaBnueaeT nnatdopmbl HE TOIbKO ANs reocTaumnoHapHbix UC3 ces3uy,
W ANsi CNYTHWKOB, NpeAHa3HaYeHHbIX ANS UCMOSb30BaHUS Ha HU3KUX opbuTax.

OCHOBHbIE€ TEXHUYECKME XapaKTepucTuKu nnat¢gopm komnaHum Loral Space

MNaThopMa.....cccvrrrrerreenenn LS 400 LS 1300 LS 20.20
Cpok cnyx6bl, NET....cceevvn.. 7,5 15 15
Macca, T:

Ha CTAPTE...ceeeeeeeeeeeeens 5,5...6,7 8,5

Ha opbuTe 1,8..21
[abapuTbl, Mu...uueeeerennnnn, 2,7%2,6%x2,4 -
ConHeuHble 6aTapeu:

MOLLHOCTb, KBT............ 1,1 5..18 17..30

PasMax, M......cooeeiinnnn, 11 27 -

4.6.1. Nnartcopma LS 400

KomnaHus Loral Space ucnonb3oBana nnatgopmy LS 400 npu cozaaHmnm UC3 ana cuctembl cesdn GLOBALSTAR.

MnatdopMa npeacTaBnseT cobor MOAY/bHYIO KOHCTPYKLMIO WM BbIMOSIHEHa B BWAE TpaneueuaanbHOM MpusMbl C
rabaputamm 1,8x1,5x1,3 M. OpueHTaums n ctabunmsaums nnatdopmbl Ha opbuTe ocylecTBnseTcs no TpeMm ocsM. CnyTHUK,
KpoMe Toro, 060pya0oBaH MarHUTOMETPaMK, YCTAHOBNEHHBIMU Ha BbIHOCHOW LUTaAHre, U NPUEMHUKaMKU HAaBUraLMOHHBIX CUrHaoB,
TpaHcvpyeMbix UC3 cepum NAVSTAR. [BuratenibHasi cucteMa nnatdopMbl COAEPXKMT MsTb MUKpoaBuratenel Tsaroid no 1 H,
paboTalolwmMxX Ha rmapasuHe. BHelwHuiA Bua MIC3, co3aaHHoro Ha ocHoe nnatdgopmbl LS 400, npeacTasneH Ha puc. 4.11.

Puc. 4.11. BHelwwHuii Bua UC3 Ha ocHoBe nnatdopMsbl LS 400



CBSA3Hble aHTEHHbI YCTAHAB/MBAOTCA Ha BHELUHEN MOBEPXHOCTW Kopryca nnaTdopMbl, 06palleHHo B xode rnoneTta
CNyTHMKA K 3emne, npuyemM cpasy B paboyem cocTosiHMM. [03TOMy nocne BbiBOAa Ha OpbuTy pasBepTbiBaHMIO Moanexar
TO/IbKO @HTEHHbIE CUCTEMbI U BbIHOCHAs WTaHra ¢ MarHMToMeTpamu. Elle HeCcKonbko aHTeHH, CcAyXawmx 4na nepegady Ha
3eMnl0 TeneMeTpMmM U rMpueMa KOMaHZ ynpaBfieHUss U HaBUrauMoHHbIX curHanoB cuctembl NAVSTAR, ycTaHaenmBealoTCs
MOBEPXHOCTM NNaTdOpPMbI, MPOTUBOMONOXHON 3eMne.

OCHOBHbI€ TEXHUYECKNE XapaKTepUCTUKK nnartcgopmsi LS 400

Macca MpK 3aMYCKE, KM ..uuuuuumiimsssisisiisiiiiiiiissssss. 450
PacyeTHbIN CPoK DYHKLIMOHMPOBAHUS, JIET ...uvveeeeerrrrnreneeeens 7,5
YNCNOo ABUrATENEN OPUEHTALUMM. ..cceveerreeeeeeeeeeurreeeeessennannens 5
Macca TONAMBA (TUAPA3BMH), KI .uveerrirreessreesssseesssseesssnenas 70
ConHeuHble 6aTapen:

TUM DOTOIIEMEHTOB ..eeeeeeeeieieeeeeeeeeeeee s s s e e e e s e e e e e e e e e eeeeeas GaAs

MOLUHOCTb (B Hauane akcryataumn), BT....cccccveveeeeennns 1200
Hukenb-BoAOpPOAHbIE aKKYMY STOPbI:

KOJSIMYECTBO...... 1

64
Mo TpeM ocam

€eMKOCTb, A'Y ...
Tun crabunusaumm

[Ons 3anycka UC3 GLOBALSTAR, co3gaHHbIx Ha ocHoBe nnatgopmbl LS 400, MCNonb30BanuCb paKeTbl-HOCUTENW
DELTA-2, ZENIT n COKO3.

4.6.2. Nnartcdopma LS 1300

Mnatdopma LS 1300 npuHagnexuT K Knaccy Tshkenbix nnatdopm (Macca Ha ctapTe — 5...7 T) u aBnsetcs Hanbonee
NomnysnsipHOM U3 NaTchopM, BbiNycKaeMblx KOMMaHWeln Loral Space. BaxxHoe ee NpenMyLLECTBO COCTOMT B TOM, YTO OHa MOXKET
6biTb afanTupoBaHa MO CaMbll LIMPOKWUI CMEKTP Mone3HoW Harpysku. BasoBas mMozenb nnatcdopMbl Maccoit OKoso
5,5 T ponyckaeT ycrtaHoBky A0 70 peTpaHCAATOpPOB, CyMMapHasi MOLWHOCTb MepeAaTyyKkoB KOTOpPbIX MpeBblwaeT 5 KBT.
OpueHTauus u ctabunmsaumns UC3 Ha opbute oCyLLeCcTBASETCS MO TPEM OCSM.

CneuuanuctamMmn KoMnaHum Loral Space Taioke paspaboTaHbl yCOBEPLIEHCTBOBaHHbIE MoZeNM NnaTgopMbl AaHHOW cepumn
(LS 1300S u LS 1300HL), obnapatolume yBennyeHHbIMU rabaputamu, Maccol (A0 7 T) M MOLLHOCTbIO GOPTOBOW CUCTEMBI
aHepronuTtaHus (12...18 kBT). Ha aTux nnatgopmax y>xe MoryT 6biTb ycTaHOBNEHbI 90 peTpaHCNSTOPOB, CyMMapHas MOLLHOCTb
paavonepefaTyMKoB KOTOpbIX AocturaeT 10 kBT.

BbiBOA CNYTHMKOB, CO3AaHHbIX HA OcHOBe nnatdopmbl LS 1300, Ha opbuTty ocywecTenseTcs npu nomowm PH cpeaHero
knacca cepum ATLAS-2, ZENIT-3SL, ARTANE-4 (UC3 pa3meluatoTcst nos obTekateneM AnvHOM 4 m).

4.6.3. Nnartcopma LS 20.20

B 2001 r. koMnaHus Loral Space 3aBeplumnna pa3pabotky nnatdopma cepum LS 20.20. 10 camas Tskenas U3 Koraa-
nn60o co3aaHHbIX MIAThOPM AN KOMMEPYECKMX CMYTHUKOB CBSI3M. Macca nnatdopmbl — 8,5 T, a MOWHOCTL ee 60pTOBOM
cucTeMbl anekTponuTaHus — 17..30 kBT. Ha nnatdopme MoryT 6biTb pa3melleHsl o 150 peTpaHcnsaTopoB, cyMMapHas
MOLLHOCTb paaMonepeaatoLLMx YCTPOMUCTB KOTOPbIX AocTuraeT 15 KkBT.

OpueHTauust n crabunusauma UC3 Ha opbute OCylEeCcTBASIETCS MO TPEM OCAM. B KOHCTpyKuun nnatdhopMbl LMPOKO
UCMOMb30BaIMCb KOMMO3WLUMOHHbIE MaTepuanbl. Mo cpaBHeHMo ¢ nnaTdopMamMu npeablaylleil cepuu, oHa obnajaet
YCOBEpPLUEHCTBOBAHHLIMW CUCTEMaMM 3MEKTPOMNUTAHUS 1 TEPMOPErY/IMPOBAHNS, @ TaKKe ABUraTENbHOW CUCTEMOM, B KOTOPOM
BMECTO O0ObIYHbIX XMMUYECKMX ABWUraTenei NpuMEHsItoTCS anekTpoaBuratenn. Ons yctaHoBkM WUC3, co3gaHHbIX Ha OCHOBE
nnatdopmbl 20.20, Ha BEpxXHeN cTyneHn PH Tpebyetcst obTekaTenb AMMHON 5 M.

B 2018 r. komnaHus Northrop Grumman npvobpena npovsBoanTeNs CryTHUKOBbIX NiatdopmM koMnaHwuio Orbital ATK. Cymma
coenkm (c yyetoM norawenuns gonros komnaHum Orbital ATK) cocrasuna 9,2 mnpa. gonn. CLUA. Mocne nprobpeTeHnst KOMNaHWs
Orbital ATK 6bina npeobpasoBaHa B noapasaenenve komnanny Northrop Grumman nog HassaHueM Northrop Grumman Innovation
Systems co wrab-kBapTupoii B Dulles (wTaT BUpmxuHus).

= Northrop Grumman: www.northropgrumman.com

Komnanums Orbital ATK 6bina obpasoBaHa B 2015 r. B pe3ynbtate cmsiHmns Orbital Sciences Corporation 1 yactu koMmnaHum
Alliant Techsystems. 13BeCTHOCTb KOMMaHWMM Kak NPOW3BOAUTENO CMYTHMKOB CBSA3M NpUHECa pa3paboTka 1 BBOA B SKCM/lyaTaLmo



CUCTEMBI Mepeaayy AaHHbIX Ha OCHOBE HM3KOOPOUTaNbHBbIX MUKPOCMYTHUMKOB cepum ORBCOMM. B 1997 r. cocrosncs 3anyck
NepBoro reocraunoHapHoro cnytHuka cassu (MC3 INDOSTAR-1), cospaHHoro koMnaHumeit Orbital Sciences.

B cepeanHe 2001 r. Bce Npou3BOACTBEHHbLIE MOLIHOCTY HbinM CKOHLEHTpMpOoBaHbl B Dulles, B TO BpeMs Kak paHblue cbopka
KOCMUYECKMX annapaToB M MX KOMIMOHEHTOB OCYLIECTBNsachk Ha npeanpusitusix B Dulles (wrat Bupakuuums), Germantown (wrar
MepwneHa), MacLean (wtat Bupmkunus). Ana cozgaHus VIC3 cBsi3n MCnonb3yroTcs ABa OCHOBHbIX Tuna nnatdopm — MICROSTAR
1 GEOSTAR. lMNepBas u3 HWUX NpegHa3HayeHa ans Hu3KoopbutanbHbix MC3, a BTopas — 4ns reocraumoHapHbix. MnatdopMbl cepum
GEOSTAR 06beanHatoT nnatdopMbl Tpex Moamdukaumii — GEOSTAR-1, GEOSTAR-2, GEOSTAR-3. [Insi co3aaHnsi KOMMepUeCcKnX
cBsA3HbIX VIC3 ncnonbaytotest nnatgopmbl GEOSTAR-2 u -3.

B oT/iMumMe OT Npu3HaHHbIX IMAEPOB-NPOU3BOAMTENEN CMYTHUKOB CBSI3W, CTPEMSILLMXCS MaKCMMaribHO AMBEPCUULIMPOBATD
CBOO MPOAYKUMIO NS YAOBNETBOPEHUS! Pa3nnYHbIX TpeboBaHMI 3aka3unkos, koMnaHus Orbital Sciences ctaBuna cBoei Lesnbto
co3/aHve NNaThopM «3KOHOM-KMacca», 0bnafatolmx AOCTAaTOYHbIM YPOBHEM TEXHUYECKMX BO3MOXHOCTEN U B TOXE BPEMS He
Tpebytrowmx 60bLUMX 3aTpaT Ha UX NPOM3BOACTBO U 3anycK.

4.7.1. Nnarpopma MICROSTAR

Mnatdopma MICROSTAR umcnonb3oBanack npy co3gaHny Bcex cnyTHUMKoB cepun ORBCOMM. OHa uMeeT uunnHapu-
yeckyto ¢opMy u Maccy — okono 42 kr. Mabaputel UC3 npu 3anycke — 1,04x0,16 M. B cocTaB cuCTEMbI 3N1EKTPONUTaHUS
CMYTHUKOB BXOAST ABE COMHEYHblE AMCKOO6pasHble 6aTapen aHTEHHOW.

MonpepxaHue Tpebyemoit opueHTaummn UC3 Ha opbuTe AOCTUraeTCs 3a CYET UCMO/b30BaHUS TPABUTALIMOHHOW LUTAHTK,
pOJib KOTOPOM BbIMOJHSIET CBSA3HAsi @HTEHHA, M CPEACTB aKTUBHOWM CUCTEMbI CTabUnn3aLmy — MaxoBMKOB M MarHUTOMNPYBOAOB.
Ha nnatcdopme MoxeT 6bITb yCTaHOBMEHa nonesHast Harpy3ka mMaccoi 15...100 kr. PacueTHbl cpok akcnnyaTtaummn UC3 — 5
neT. BaxkHble AOCTOMHCTBA AaHHOW MnaTdopMbl — Manble rabapuTbl U NErkocTb. BbiBog Ha opbuTy UC3, co3aaHHble Ha ee
OCHOBE, BO3MOXXEH C MOMOLLBIO NErkux pakeT-HocuTenei (PH PEGASUS, TAURUS) no 7...8 UC3 ogHoBpeMeHHO v o 1...2
MC3 B kauecTBe AOMOMHUTENbHOW MONE3HOM Harpy3ku, UTO CYLLECTBEHHO YMEHbLIAET pacxobl Ha 3amnycK.

4.7.2. Nnatcgopma GEOSTAR-2

MnatdopMa paccuMTaHa Ha YCTAHOBKY MONE3HOM Harpysku ¢ noTpebnsieMon MowHocThio 1..5,5 KBT, ocHalleHa
CUCTEMOW OpUEHTaLMK 1 cTabunmsaumm no TPeM OCsSIM M MO3BONSIET YCTaHaBNMBaTb A0 42 peTpaHcisTopos, paboTalowmx B
pas/iMyHbIX AManasoHax 4yacToT. PaccyeTHbIN Cpok sKcnyaTaumm — He MeHee 15 ner.

MnatdopMa MMeeT MOAYNbHYI0 KOHCTPYKLUMIO U YKOPOYEHHbIA MPOM3BOACTBEHHbIA UMKN — 22..24 Mec. MOLHOCTb
60pTOBOI cuCTeMbI MUTaHUs MC3 MOXKET M3MEHNTb B 3aBUCMMOCTU OT TpeboBaHMiM 3aka3yvka B npeaenax Ao 5,5 kBT. basosoe
HanpsbkeHWe B WUMHE NUTaHWS! NNaTopMbl perynmpyeTtcs B Avana3oHe 24...36 B NocTosHHOro Toka. [lBuratenibHasi cuctema
NAaThopMbl COAEPXKUT XUAKOCTHYIO anoreiHyto ABuUraTesibHyl0 YCTaHOBKY Ha ABYXKOMMOHEHTHOM TOMSIMBE U YCOBEPLUEH-
CTBOBaHHble ruapasuvHoBble XXP[ manovt Taru IMPEHT (Improved Electrothermal Hydrazine Thruster). Ha puc. 4.12
u3obpaxkeH BHelwHui Bua UC3, cozgaHHoro Ha ocHose nnatgopmbl GEOSTAR-2 (UC3 SES-8).

Ha ocHoBe nnatdopmbl GEOSTAR-2 co3paHo 6onee 35 UC3. K nx umcny otHocaTcs UC3 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 ocHose nnatdopmbl GEOSTAR-2

OCHOBHbIE€ TEXHUYECKME XapaKTepucTuku nnatgopm cepuu GEOSTAR-2

TABAPUTDBI, Muiiiiiiiiiiii i 1,75x1,7x1,8
Macca nnatdopmMsl, Kr 3325

Cyxast Macca MNATAMOPMbI, K& ..vvvrirreesssrnesssseessssnessssneesas 800...1500
Macca NONE3HON HATPY3KM, Kl uviesuerrsreesasessreasnnssssnesanessnreasns 500




MOLLUHOCTb CUCTEMbI SNEKTPONUTAHNUS, KBT....cvvvviiiiiiieeainen -
SHepronoTpebneHne Noe3HOM Harpy3ku, KBT ......ccevceeeueeen. 5,5

(8= (3103 1 L S PT no TpeM ocam
PacyeTHbIV CPOK (PYHKLIMOHMPOBAHUS, NET.ueeveereeeurreerreaseanns 15...18

4.7.3. Nnatcopma GEOSTAR-3

MnatcopmMa GEOSTAR-3 o6nagaer 6onee LIMPOKMMKU BO3MOXHOCTSIMU MO YCTaHOBKE MOJIE3HOW Harpysku, YeMm
GEOSTAR-2. Tak gornyctuMas notpebnsiemMas MOLHOCTb MONE3HOMN Harpysku yBenndeHa ao 8 kBT (B KOHLE Cpoka 3KcnyaTa-
uMK), a Macca rnosiesHoi Harpysku — go 800 Kr.

MnaTcopMa MMeET MoAY/bHYHO KOHCTPYKLIMIO M NMPOWU3BOACTBEHHBIN LMK — 24...27 Mec. MnaTdopMa OCHaLlaeTcs con-
HeYHbIMK HaTapesMm 6obLLEN NOLWAAN, A TaKXKe IMTUIR-MOHHBIMU aKKYMYyJIITOpaMu yBENTMYEHHOW eMKoCTU. Ha nnatdopme
MOXET OblTb YCTAHOB/IEHO 0 72 peTPaHCNSTOPOB, paboTalowmx B pasnnyHbIX AMana3oHax 4yacToT. ba3oBoe HanpshkeHue B
LUMHe NuTaHus nnatdopmbl — 36 B NOCTOSAHHOrO ToKa. [lBUraTenbHas cucTeMa nnaTchopMbl COAEPXMUT XUAKOCTHYIO anorei-
HYIO ABUraTeNbHYO YCTaHOBKY Ha ABYXKOMMOHEHTHOM TOMAMBE M rMbpuaHyio ABUraTenbHy0 yCTaHoBKY 13 XXP/ 1 anekTpo-
paKeTHbIX aBuratenen mManon Taru. CylecTByeT BO3MOXHOCTb 3aMeHbl MMOpPUAHON ABUIraTEIbHON YCTAHOBKM Ha MOJIHOCTHIO
3NEKTPUYECKYIO.

Ha puc. 4.13 usobpaxkeH BHellHWIA BuA MC3, co3aaHHOro Ha ocHoBe nnatdopmbl GEOSTAR-3 (MC3 HYLAS-4).

Puc. 4.13. C3 Ha ocHose nnatdopmbl GEOSTAR-3

OCHOBHbIE€ TEXHUYECKUE XapaKTepucTuku nnatgopm cepun GEOSTAR-3

T@B@APUTBI, M utrreriisiiiaiurrreeessssssssrrreeessssssssrreesssssssssnnnessssennas 3,0x2,1x2,3
Macca NAATPOPMbI, KI ..uuverriireisissresssssesssssessssssessssssesssanes -
Cyxas macca nnatopmsl, Kr ...

Macca NonesHoOM HarPy3KKM, Klu..ueeeeeeereeueens ... 800
MOLLHOCTb CUCTEMBI SNeKTpoNUTaHus, KBT..... -
SHepronoTpebneHne Noe3HOM Harpy3ku, KBT ......ccevceeeueeen. 5.8
CTAOUMMBALIMS ..eveieiireie e s sre s bbb s rne e 1o Tpem ocsiM
PacyeTHbIV CPOK (PYHKLIMOHMPOBAHUS, NET.ueeeeeeeeeurrereeaaeeanns 15...18

KomnaHusi OHB SE co wTtab-kBapTupoi B Bremen (FepMaHus) cneuvanusupyeTcsl Ha pa3paboTke BbICOKOTEXHOMNOMNY-
HbIX YCTPOWCTB M CUCTEM A1t aBUALIMOHHBIX M KOCMUYECKMX MpUMEHEHMI. LLITaT koMNaHuM HacuuTbiBaeT okono 2000 cneum-
anucTtoB. Co3aaHMeM KOCMUYECKMX annapaToB M CMYTHWUKOBBLIX MAaT(OpM ANs HUX 3aHUMAETCs AoYepHsist koMnaHus — OHB
System (wTtab-kBapTupa B Bremen), Bxoasuwas B 6usHec-cTpyKTypy «Space Systems» OHB SE. Komnanus OHB System 06-
najaeT onbiToM paboT Mo Co3A4aHMI0 ManblX KOCMUYECKMX annapaToB, PeLLeHnto 3a4ay peanusaumm nunoTUpyeMbix KOCMUYe-
CKUX MNOJIETOB, @ TaKXXe pa3BUTUIO TEXHONOIMIA obecrneyeHnst 6e30MacHOCTM U CUCTEM HaboaeHus.

= OHB System: www.ohb-system.de

B paMkax nporpamMMbl NepcrnekTUBHbIX UCCefoBaHUA B 061acTh TENEKOMMYHUKALMOHHBLIX cucTeM (Advanced Research
in Telecommunications Systems, ARTES) EBponeiickoro kocMmuyeckoro areHTcTBa (ESA) koMnaHusi BeAeT pa3paboTku nnar-
dopm cepum SmallGEO ansa nepcneKTMBHbIX CMYTHWKOB CBSA3W, NMPU3BaHHbIX YAOBIETBOPUTbL NOTPEBHOCTM OnepaTopos CryT-
HMKOBbIX CUCTEM B CpeaHUX nnatdopmMax, ONTUMU3MPOBAHHBIX MO CTOMMOCTM N TEXHUYECKUM XapaKTepucTyKaM.




4.8.1. Nnartcgopmbl cepun SmallGEO

Paspabotky nnatdopmbl MogynbHOro Tuna SmallGEO komnaHma OHB System HauvMHana B MHMUMATMBHOM MOPSIAKE,
BNOC/NeACTBUM OHa 6bi1a BKItoYeHa B nporpaMmbl ARTES-11 n ARTES-33. Mpy 3TOM KOMNaHUs OpUEHTUPYETCS Ha NOTpe6Ho-
CTU KpYMHEMLEero eBponeickoro onepaTopa CryTHUKOBbIX CUCTEM koMnaHum SES, ¢ KOTOpPOW Y Hee 3ak/oueH COOTBETCTBY-
IOLMIA KOHTPAKT. B cBoto oyepeab SES uMeeT cornauieHne o paspaboTke nnatdopmbl ¢ ESA. OTIMUUTENBHBIMU YepTaMu
nnaTdopMbl SBNSAIOTCSA BblCOKasi rTMOKOCTb M OAHOBPEMEHHO MPOCTOTa KOHMbUrypaumm, no3sonsiowme obecneyunTb BbICOKYHO
OPUEHTUPOBAHHOCTb Ha MOTPEBHOCTU pblHKA, MUHMMW3MPOBATb KanuTasibHble 3aTpaTbhl U rapaHTUPOBaTb BbICOKYIO HaAEX-
HocTb MIC3. Kommepueckas peanusaums nnatdopMbl OCyLecTBASETCA noj Ha3BaHueMm LUXOR.

Mnatcdopma (puc. 4.14) npeaHasHayeHa Ana co3aaHus cBasHbIX MC3 Maccoli MeHee 3 T C Maccoi MONesHON Harpysku
Ao 600 kr, uMeeT hopMy MPSIMOYrOSIbHOM MPU3Mbl U BbIMOSIHEHA M3 aNtOMUHWS W yriennactuka. ApXMTeKTypa niathopMbl
COZEPXUT TPU OCHOBHbIX Moaynst — 6a30Bbii (Core Platform Module), aBuratenbHoit yctaHoBku (Propulsion Module), petpaHc-
nsumoHHbIN (Repeater Module).

Puc. 4.14. Mnatdopma SmallGEO

MnaTcopMa NpeaycMaTpUBAET HECKONIbKO BO3MOXHbIX KOH(Urypaumii — SmallGEO-FAST 1 SmallGEO-FLEX. SmallGEO-
FAST ocHalaeTcs BblcOkoathheKTUBHON rMMEpUAHON ABUraTeENbHON ycTaHoBkol, SmallGEO-FLEX — cucTeMol anekTpoasura-
Tenen.

OcobeHHocTb nnatdopMbl SmallGEO-FLEX B MCMonb30BaHUM YCOBEPLIEHCTBOBAHHOM 3/IEKTPOABUIaTENbHON CUCTEMbI
(VOHHbIEe ABUraTeNn Ha KCEHOHE), NpeAHa3HaYeHHOoM Kak Afist BbIBOAA CMyTHMKA Ha reocTalMoHapHyto opbuTy, Tak u obecne-
yeHus ero rnocneayoLlelt akcnayaTaumu. MNnatdopma AoMyckaeT YCTaHOBKY PETPaHC/ISTOPOB Pa3fNYHbIX AMana3oHoB YacToT
(uncno 3KkBMBaNEHTHbIX peTpaHCnAaTopoB — 60) 1 4 aHTEeHHbIX CMCTEM C KpynHorabapuTHeiMK pednekTopamm. MOLWHOCTb CON-
HeuHbIX 6aTapeli — 12 kBT B Hauane cpoka akcrytyaTtaumm u 10 kBT B koHUe. JonycTuMasi noTpebnsieMast MOLHOCTb MOJe3HoM
Harpy3ku — 8 kBT (B KOHLE cpoka akcnnyatauum). CucteMa TePMOPEryIMpoBaHNS COAEPXMT MacCUBHbIE U aKTUBHbIE (Mpo-
rpamMMHo-ynpasrsieMble oborpeBaTesiv U TepMOCTaThbl) KOMMOHEHTbI. B criyyae MCNonb3oBaHWS NOMHOCTHIO 3MEKTPUYECKON
JBUraTeNbHOW YCTAHOBKWM BbIBOA HAa reocTalMoHapHyto opbuTy 3aHuMaeT 90...200 cyTok. KoMaHaHO-TeneMeTpuyeckas pa-
AnonnHns MyHKUMOHMPYeET B Ku-ananasoHe 4acToT.

Bce nnatdopmbl nuHenku SmallGEO MMEIOT BbICOKOTOUHYHO CUCTEMY OpUEHTaLMM U CTabunmnsaumm Ha opbute no Tpem
0CSIM, pacYeTHbI CPOK aKTUBHOIO (PYHKLUMOHUPOBaHUs 15 neT, AonyckaloT YCTaHOBKY peTpaHcnsiTopos P-, L-, S-, C-, X-, Ku-
1 Ka-amanasoHoB YacToT (YMC/O SKBUBANEHTHBIX PETPAHCISTOPOB — 24...60), a Takke annapaTypbl ONTUYeckon ceasu. Mnat-
dopmMa coBMecTUMa € TaknuMn pakeTammn-Hocutensmm kak ARIANE-5, ATLAS-5, NMPOTOH, FALCON-9 u gpyrumu.

Ha ocHoBe nnatdopmbl Bepcun SmallGEO-FAST cozpatotcs cnyTHuMkn EDRS-C, H2SAT, a SmallGEO-FLEX (HISPASAT-
AG1, ELECTRA). 3anyck nepsoro MC3 Ha ocHoBe nnatdopMbl SmallGEO (HISPASAT-AG1) nnaHupyeTcs OcyllecTBUTb B
2016 .

OCHOBHbIE TeXHUUYECKUE XapaKTepnucTukun nnatdopm cepumn SmallGEO

TABAPUTDBI, Muiiiiiiiiiiii i 3,7x1,9x2,0
Macca NAATPOPMbI, KI ..uuverriireisissresssssesssssessssssessssssesssanes 2150...3300
Macca NONE3HON HATPY3KM, Kl u.ee.veeereerreesurenssesessessaseesnean 130...650
MOLLHOCTb CMCTEMbI 3M1EKTPONUTaHNA, KBT..... 10...12
SHepronoTpebieHne NonesHom Harpysku, KBT. 4.8

CTabUMMBALMS cvveiiirree e ... N0 TpeM ocam
PacyeTHbIN CPOK DYHKLUMOHUPOBAHMS, JTET .eeeveeereasreasnneasns 15




KomnaHus Israel Aerospace Industries (IAI) — KpynHeMWWiA U3pannbCKmnii paspaboTunk B 06/1aCTM a3pOKOCMUYECKON,
PAKETHOWN TEXHWUKMU U BOOPYXXeHMIN. Co3aaHMEM reoCTaLUMOHAPHbIX CMYTHUKOB CBSA3M CUCTEMbI AMOS Ha OCHOBE MaTdOpMbI
COBCTBEHHOM pa3paboTkM 3aHMMAETCS JoUEepHEE noapasaeneHne KoMnanum — MBT Space Division.

= Israel Aerospace Industries: wwwi.iai.co.il

4.9.1. Nnarcgopmbl cepun AMOS

MBT Space Division ucnonb3yeT aBe MoaudumKaLmm cnyTHUKOBOM nnatdopmebl cepum AMOS (puc. 4.15) — AMOS (AMOS-
1, -2, -3) n AMOS-HP (AMQS-4, -5), — oTHOCSIlUMECS K K/laccaM NIerkux M cpefHux nnatdopM. 3anycku CMyTHUKOB 6biin
ocyulecTteneHbl B 1996 (AMOS-1), 2003 (AMOS-2), 2008 (AMOS-3) n 2011 (AMOS-5) rr.

Puc. 4.15. UC3 Ha ocHoBe nnatdopMbl cepun AMOS

OCHOBHbIe TEXHUUYECKME XapaKTepUCTUKH nnatdopm cepun AMOS

Moandumkaumst NNATDOPMDI ....eveerrerrrrrnreeeeeess AMOS-2 AMOS-3 AMOS-4 AMOS-5 AMOS-6
[abapUTbl, M weveveiecerreeeennenans . 2,4x2,3x2,5 2,4x2,3x2,7 - - -
Macca nnatgopmbl, K& 1360 1263 3500 3379 5500
Cyxas Macca nnaTcopMmbl, Kr 640 837 - 1448 -
Macca NonesHoM HarPy3KU, Kr..ueeeeeeeeeeuveeeeeens - - 250 - - -
MoluHocTb 60pTOBOW CUCTEMBI
3NEeKTPONUTaHNS:
B Hayane cpoka akTUBHOro
CYLLECTBOBAHUS, KBT....ovvvveereiienireeeeennanns 1,3 2,4 2,8 - 5,4 10,3
B KOHLIE CPOKa aKTUBHOIO
CYLLECTBOBAHUSA, KBT.....oocvvvviiniiicceninnnn 1,15 1,85 2,45 4 4 9
Yuncno ycrtaHaBnMBaeMbIX peTpaHCIsaTOpos ....9 14 14 12 (28) 33 45
TOYHOCTb NoAAepP>XaHWUs NapaMeTpoB OpouTbI
MO LUMPOTE U JOMTOTE oeeieeeeeieieeeeeeeeeeeeeeeeeens +0,1° +0,1° (no wwm-+ 0,05° - +0,1° -
poTte) u +
0,08° (no pon-
rove)
TOYHOCTb HaBEEHNS aHTEHHbI - 0,12° 0,12° - 0,2° -
CTabUIIMBALMS .eeeeeee e no TpeM OCsM MO TPEM OCAM MO TPeM OCSM MO TPeM OCAM MO TPEM OCSM MO TPeM 0CsM
PacyeTHbIl Ccpok
(PYHKLUMOHMPOBAHUS, NIET .evviureieinrenassnrnnasane 12 13 17 15 15 16

Komnanus Turkish Aerospace Industries (TAI) sBnseTcs paspaboTyMKOM HaLMOHANIbHOM CMYTHUKOBOW NMnatdopMbl Ans
CNyTHUKOB cBA3U B Typumn. Co3aaHHasa ans obecneveHns Hyxa BBC Typuum, koMmnaHus TAI co BpeMeHeM cTana ofHou U3
BEAYLLUMX KOMIMaHWIA CTpaHbl NO Pa3BUTMIO aBUALIMOHHO-KOCMUYECKUX CUCTEM,

PaspaboTka Benacb B paMKax MpoeKTa Co3AaHua nog pykoBoacTBoM CoBeTa Mo Hay4YHO-TEXHUYECKMM MCCIef0BaHMSM
Typummn (TUBITAK) UC3 TURKSAT-6A, B koTtopoM Turkish Aerospace Industries yyacTBoBasia B Koomnepauuu C TypeLKou




rocylapCTBEHHON Kopriopauuen Aselsan 1M yacTHoi komnaHuen CTech. B xome peanusauun npoekta Turkish Aerospace
Industries cosgana cnyTHMKOBYIO NIATOPMY, UCMOMb30BaB TEXHONOMMUYECKUI 3aA€eN, NoMyUYeHHbIN paHee B Xo[e Co3AaHus
MC3 RASAT and GOKTURK-2.

= Turkish Aerospace Industries: www.tai.com.tr

MNC3 TURKSAT-6A (puc. 4.16) fnomkeH 6bin CTaTb NEPBbLIM CBA3HBIM CMYTHUKOM MOSTHOCTBIO TYPELIKOM pa3paboTku, BKITHO-
yasi Heobxoammoe 6opToBOE NporpaMMHoe obecnedeHuve. MpoAOMHKUTENBHOCTE PaboT MO CO34aHMI0 CMYTHUKA COCTaBUT 5
neT, 3atpaTtbl — okono 250 MnH. gonn. CLUA.

Puc. 4.16. IC3 TURKSAT-6A Ha ocHoBe nnaTdopMbl koMnaHum TAI

CnyTHMK Maccoi 3,5 T NNaHMpyeTCs OCHAaCTUTb PeTPaHCsTopaMu X- 1 Ku-ananasoHoB 4acToT (3 1 20 peTpaHCnsTopoB
COOTBETCTBEHHO). PacueTHblii CpoK (pyHKLMOHUpOBaHNUSA — 15 nerT.
3anyck cnyTHuKa oxuaancs B 2017...2018 rr., Ho 6bin oToxeH Ha 2022 T.

Komnanwusi Mitsubishi Electric — Beaywumii pa3paboTumMKoM CryTHUKOBbIX MAAThOpM ANs CyTHUKOB CBSI3U U PETPaHCNs-
LMW A@HHBIX B SIMOHUM.

= Mitsubishi Electric: www.mitsubishielectric.com

B kauecTBe OCHOBHOM MnaTdOpMbl ANs 3TOro TUMa CyTHUKOB Mcnonb3yeTcs nnatcdopma DS-2000. MepBblii 3anyck
cnyTHuka (DRTS) Ha ocHoBe DS-2000 6bin1 ocyulectsneH B 2002 r. Pa3paboTka KOMMEpPYECKoW Moaudukauum nnatgopmsi
6bln1a OCyLLECTBIEHA MOC/E MOJTyYEHUs 3aKa3a Ha U3roToBJIEHNE CMyTHMKA CBsian MTSAT-2 (3anyweH B 2006 r.) Ha ocHoBe
pa3paboTok, caenaHHbIX NpU CO3A4aHUM CMYTHUKOB PeTpaHCnauMM AaHHbIx DRTS 1 akcnepumeHTtansHoro MC3 ETS-VIIL.

4.11.1. Nnardopma cepun DS-2000

B cocTtaBe cucTeMbl anekTponuTaHms NnaTgopMbl MCNOMb3YHOTCS BbICOKO3(HEKTMBHBIE apCeHNA-TaNIMEBbIE CONTHEYHbIE
6aTapen 1 HUKENb-BOAOPOAHbLIE WU JIMTUI-UOHHBIE aKKYMYNATOpPbI. [JBUratesibHasi CUCTEMA COAEPXKUT UHTEMPUPOBAHHYIO
anoreliHyto ABUraTesibHyH0 YCTAHOBKY Ha OCHOBE [IBYXKOMMOHEHTHOIO TOM/IMBA U CUCTEMY MUKPOABUraTENEN CUCTEMBI YrpaB-
neHust nonoxeHuneM KA. Kpome Toro, BO3MOXHa yCTaHOBKa MOHHOM Y.

Ha ocHoBe DS-2000 (puc. 4.17) co3gaBanucb cnyTHukn DRTS, ETS-VIII, MTSAT-2, QUASI-ZENITH, SUPERBIRD-C2,
ST-2, TURKSAT-4A, -4B. 3anyck WUC3 Bo3MmoxeH ¢ nomowpto PH Ttuna ARIANE-5, Sea Launch, Land Launch, ATLAS-5,
FALCON-9, H-2A.

OCHOBHbIE€ TEXHUYECKUE XapaKTepucTuku nnar¢gopmsl cepun DS-2000

Macca NAATPOPMbI, K ivvveiviisreisiisieis s ssnens e
MoluHOCTb 60PTOBOW CUCTEMBI SEKTPONUTaHNS, KBT
HanpskeHvie 60pTOBOI CETU 3NEKTPONUTaHus, BT ....
Yncno ycTaHaBNMBAEMbIX PETPAHCIIATOPOB .uvvvervesrissssrereeenss
CTaBUMIMBALIMS 1vvreii i e e
PacyeTHbIN CPOK PYHKLIMOHUPOBAHMS, JIET .ceeeerereesreasuneasns




Puc. 4.17. UC3 Ha ocHoBe nnatdopmbl DS-2000

KopeWcKnin MHCTUTYT aapoKocMmnYeckux uccneaoBaHuii (Korea Aerospace Research Institute, KARI) ABnsieTcs OCHOBHbIM
MHCTUTYTOM Pecnybnvkun Kopest B 0651aCT OCBOEHMSI KOCMUYECKOro MPOCTPAHCTBA WM BbIMOHSAET (QYHKUMU HALMOHANbHOMO
KOCMUYeCKOro areHTcTBa. OAHO M3 HamnpaBeHuii AesTeNbHOCTU MHCTUTYTa KARI cBSi3aHO ¢ pa3paboTKol CNyTHUKOBBIX NiaT-
¢opM, B TOM uncne ans CnyTHUKOB CBA3M.

= Korea Aerospace Research Institute: www.kari.re.kr

MHcTuTyTOM KARI paspaboTaHbl Tpy BMAa nnaTtdopM, npeaHasHauyeHHbIX Ans CO34aHUS reoCTaluMOHapHbIX CyTHUMKOB
cBsi3v — KSP-2501, KSP-3001, KSP-3501. Cpok nNpou3BoACTBa 1t060ii M3 NiaTdhopM COCTaBNSET 48 MecsLEB C MOMEHTa MoJly-
YeHus 3aKasa.

4.12.1. Nnatdopma cepun KSP-2501

Mnatdopma Manoro knacca KSP-2501 (puc. 4.18) npepHasHauyeHa [ANs CO34aHWsI CryTHUKOB CBSA3W Macco o
2500...2700 kr n coBmectuMa ¢ PH ARTANE-5, FALCON-9, COIO3 u gpyrumm.

MnatdopMa BbLINOAHEHA M3 aniOMUHMS W NAAcTUKa, apMMPOBAHHOIO YrNepoAHbIM BOJSIOKHOM, WMeeT ¢opMy
MPSIMOYrOJSIbHOW MPU3Mbl M OCHALLEHA NMACCUBHOM CUCTEMOM TEPMOPErY/IMPOBaHUs, CUCTEMON OPUEHTALIMK U CTabUM3aLmMmM Ha
opbute Mo TpeM ocsiM. TOUHOCTb HaBefeHus nnatdopmbl — 0,05°. PacyeTHbI CPOK aKTMBHOIO (YHKLMOHWPOBaHUS —
8 net. ba3oBoe HanpsxeHue NuTaHus B 6opToBol ceTv — 50 B. BopToBas aBuraTenbHas cMCTEMa COAEPXUT OZUH anoreiHbii
AaBuratenb ¢ Tarovi 445 H n 14 geurateneit Manoi tarm no 10 H kaxapid. B cucteMe ucnonb3yeTcst ABYXKOMMOHEHTHOE
TOMIMBO (MOHOMETUNIMAPA3UH M TETPAOKCUA @30Ta), XPaHsLLeecs B ABYX TOMIMBHbIX 6akax eMKOCTbIO Mo 590 N KaXablv.

B cocTaB 60pTOBOI CUCTEMBI 3NEKTPONUTAHUS BXOASAT ABE packaablBaloLlLmMecst Ha opbuTe NaHenm conHeuHbIx baTapei,
obecrneunBaoWMX reHepupyeMyro MOLWHOCTb 5 KBT, 4TO MO3BONSIET yCTaHaBAMBaTb MOME3HYK HArpy3Ky CO CpefHWM
3HepronoTpebeneHmemM 2,8 KBT, a Takxe NUTUN-UOHHbIE AKKYMYNATOpbl €MKOCTbio 273 Ay, BopToBass KOMaHAHO-
TeneMmeTpuyeckas cuctema paboTtaeT B S-AnanasoHe 4acToT.



Puc. 4.18. MNnatdopma KSP-2501 co cnoxxeHHbIMKU CONHeYHbIMKM BaTapesiMn

OCHOBHbIE€ TEXHUYECKNE XapaKTepUCTUKN nnartgopmbl cepun KSP-2501

T@B@APUTBI, M utrreriisiiiaiurrreeessssssssrrreeessssssssrneessssssssssneesssennas 2,4x2,8x3,2
Macca nnatcopmsl, Kr ......... 2360

Cyxas Macca nnaTtgopmbl, Kr .... 1040

Macca nonesHol Harpysku, Kr 320
SHepronoTpebneHne Noes3HOM Harpy3ku, KBT ......ccevceeeueeen. 2,8
CTaOMIIMBALM «.eveeeeeee e e e sssnre e e s s s e s ssnnreeeee s o Tpem ocsiM
PacyeTHbIN CPOK PYHKLUMOHNPOBAHMS, JIET..vvvrerarrerssaneerasanes 8

4.12.2. Nnatdopma cepun KSP-3001

Mnatdopma cpeaHero knacca KSP-3001 (puc. 4.19) npeaHasHayeHa AN CO3AaHWsl CMYTHUKOB CBSA3M Maccol Ao
3000...3200 kr u cosmectuma ¢ PH ARIANE-5, FALCON-9, COIO3 n apyrumun. OcHoBeHOe ee oTimnume oT nnatdopmbl KSP-
2501 cOCTOUT B yBEIMYEHHbIX TOMIMBHbLIX Bakax eMKOCTbIO MO 745 1 Kaxapli, 4To obecneunBaeT 6oee BbICOKMIA pacyeTHbIN
CPOK (PyHKUMOHMpOBaHMs 12 neT. [lBe packnagbiBatolimecss Ha opbute maHenu CosiHeYHbIX 6aTapen MOLHOCTbIO 5 KBT,
NO3BOJISIIOT YCTAHABMBATb MOJIE3HYIO Harpy3Ky CO cpeaHuM aHepronoTpebenervem 3,1 kBT.

Puc. 4.19. MNnatdopma KSP-3001 co cnoXxxeHHbIMU CONHeYHbIMK baTapesiMm

OCHOBHbIE€ TEXHUUYECKHUE XapaKTepUCTUKN nnartdgopmbl cepun KSP-3001

TABAPUTDBI, Muiiiiiiiiiiii i
Macca nnatdopmbl, Kr ...
Cyxas macca nnatopmbl, Kr ....
Macca nonesHolt Harpysku, Kr
SHepronoTpebneHne NonesHoM Harpysku, KBT........ccccvveeeee. 3,1

CTaBUMIMBALIMS 1vvreii i e e Mo Tpem oCcsM
PacyeTHbIN CPOK PYHKLIMOHUPOBAHMS, JIET .ceeeerereesreasuneasns 12




4.12.3. Nnatdopma cepun KSP-3501

Mnatdopma cpeaHero knacca KSP-3501 (puc. 4.20) npeaHasHayeHa ANs CO3AaHWsl CMYTHUKOB CBSA3M Maccol Ao
3550...3750 kr u coBmectuma ¢ PH ARIANE-5, FALCON-9, COIO3 u apyrumu. B otnnume ot nnatdopm KSP-2501 1 KSP-3001
nnatopma KSP-3501 obopyaoBaHa YeTbIpbMs TOMIMBHLIMU 6akaMyM eMKOCTbl0 Mo 517 N KaXablt M IMTUIA-UOHHBIMK
akkymynsTopamm emkocTbto 400 A'y. CpoK aKTMBHOIO (PyHKLUMOHMPOBaHMS nnatdopmbl — 12 net. [lBe packnaabiBarolimecs
Ha opbuTe naHenu conHeuHbIx 6aTapen MOLWHOCTLIO 7 KBT, MO3BONAIOT yCTaHaBNMBaTb MOME3HYHO Harpy3Ky CO CPeaHUM 3Hep-
ronotpebneHnem 5 kBT.

Puc. 4.20. Mnatdopma KSP-3501 co cnoXXeHHbIMK CONHEYHbIMU baTapesMu

OCHOBHbIE€ TEXHUYECKNE XapaKTepUCTUKN nnartgopmbl cepun KSP-3501

TABAPUTDBI, Muiiiiiiiiiii i 2,4x2,8x3,2
Macca MNATAOPMBI, KI vovvveeeeieiiiiiiiiieeeeeeeeeee e s e s e e e e e e s s e e e e e e e 3250

Cyxast Macca MNATAMOPMbI, KI ..uvvrrirureisisrensssseessssnesssseeesas 1250

Macca NONE3HON HATPY3KM, Kl u.ee.veeereerreesurenssesensessasessnnean 500
SHepronoTpebneHne NoesHOM Harpy3ku, KBT ......ccecceeeueeen. 5

(8= 10103 1 PP Mo Tpem ocsiM
PacyeTHbIV CPOK (PYHKLIMOHMPOBAHUS, NET.ueeveereeeurreerreaseanns 12

Kopriopaums Antrix — KOMMepYeckoe MoApasaesieHne MHAMACKOro KocMuyeckoro areHTcTBa ISRO. Antrix opraHusyeT
3aMyCcKM KOCMUYECKMX annapaToB APYrux CTpaH C MOMOLLbIO MHAUWCKUX PaKeT-HOCUTENEN, 3aHUMAEeTCsl CO3AaHWNEM CMYyTHUKOB
cBa3u 1 [133 no 3akaszaM 3apy6exHbIX KOMMaHUIA U OpraHn3aLMii, a TakxKe NPOAAKEN AAHHBIX KOCMUYECKON CbEMKM, MonyYa-
€MbIX C MOMOLLbIO MHANNCKMX CMYTHUKOB [133.

= Antrix: www.antrix.gov.in

Ha pblHKe CyTHUKOBBIX NMnaTdopM Antrix npenaraeT HECKOMBKO cepuit MNaTdopM pas3Horo knacca Maccoit ot 1000 ao
5000 Kkr, Ha OCHOBE KOTOPbIX MOryT 6bITb CO3A4aHbl CMYTHUKM CBA3M.

Bcero paspaboTaHo uyeTbipe cepum Takux nnatdopm — INSAT-1000 (I-1000, I-1K), INSAT-2000 (I-2000, I-2K), INSAT-
3000 (I-3000, I-3K), INSAT-4000 (I-4000, I-4K). Benetcs pa3paboTka elle oaHoi nnatcdopmbl — INSAT-6000 (I-6000, I-6K),
PACCYMTAHHOM Ha CO3AaHME CMYTHMKOB MAccol cBbille 5 T. MnaTdopMbl MOTyT npeanaraTbCsl BMECTE C NMOCTABKOW MONE3HOM
Harpysku, npovssoaumoit Antrix B anbsiHce ¢ koMnaHueli EADS Astrium (B HacTosiwee Bpems — Airbus Defence and Space).

4.13.1. Nnardopma cepun I-1000

MnaTtdopma umeeT dopmy Kyba (puc. 4.21). Ee KOHCTPYKUMS BbIMNONHEHA HA OCHOBE NErKMX YrNennacTUKOBbLIX KOMMO-
3WLMOHHbBIX MaTep1anoB. [ns BbiBoAa CMyTHUKA Ha reoCTalMoHapHyo OpoUTY MOXKET UCMOsb30BaTbCs anoreiiHas ABuUraTeb-
Hasi yCTaHOBKa Ha ABYXKOMMOHEHTHOM Tonnvee Taroi 440 H 1 peakT1BHbIE MUKpOABUraTeM opbuTanbHOro MaHEBPUPOBaHWS
Tsrot 22 H. C y4eToM CTaHAapTU3MPOBaHHOW KOHCTPYKUMM MnaTdhopMbl Npou3BoACTBO KA Ha ee 0CHOBE MOXET bbiTb OCy-
LecTseHo 3a 18 Mecsaues. 3anyck CnyTHUKA MOXET BbiTb OCyLecTBAeH ¢ nomMowbio PH PSLV.



Puc. 4.21. C3 Ha ocHose nnatdopmsl I-1000

OCHOBHbIE TEXHMYECKME XapaKTepucTuku nnartcdopmbl cepum I-1000

T@B@APUTBI, M utrreriisiiiiirrrreeessssssssrrreeesssssssssrreessssssssssnnessssennns 1,505x1,476x1,530
Macca nnatgopmbl, K& 1050...1100

Cyxas Macca nnaTcopMmbl, Kr 500

Macca NONE3HOM HATPY3KM, Kl u.uvvreereereersurenreeeseesssnseneeesseanas 100
DHepronoTpebrieHne NonesHon Harpysku, KBT ... 05...1
CTaBUIIUBALMS ceeeeeeeeeeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeees .... MO Tpem ocsm
PacyeTHbIV CPOK (PYHKLIMOHMPOBAHUS, NET.uueeeeereeerreeeeeeseanns 7..10

4.13.2. Nnardopma cepun I-2000

Mnatdopma 1-2000 (puc. 4.22) npeaycMaTpuBaeT BO3MOXHOCTb U3MEHEHUSI B Mpeaenax A0NyCTUMbIX BETMUMH napa-
METPOB CUCTEMbI SMEKTPONUTAHUS U APYIMX XapaKTepPUCTUK, YTO NO3BOMISIET yCTaHaBNMBaTb Pa3fINyHbIe BUAbI U KOHpUrypa-
LMK MONE3HOMN Harpysku.

[lonyckaeTcs ycTaHOBKa [IBYX pacKpbiBaeMbIX Ha opbute napabonunyeckux pednekTopoB aHTEHHON CUCTEMBbI MOE3HOM
Harpysku ¢ AMAMETPOM 3epKasia Ao 2 M U ABYX NaHesnei coHeYvHbIx 6aTtapei pasmepamn 2,54x1,53 M. Cpok nNponsBoacTBa
KA Ha ocHoBe nnatdopmbl I-2000 — 18...24 Mecdua. [nsg BbiBOAa CNyTHWKA Ha opbuTy MOXeT ucnonb3oBatbes PH GSLV.
MnatdopmMa ncnonb3oBanacb Npy co3aaHum cnyTHUMKoB GSAT-2, -3, -4, -5, -6, -7, INSAT-4CR, HYLAS n gpyrvx.

Puc. 4.22. NC3 Ha ocHoBe nnatdopmsl I-2000

OCHOBHbIE€ TEXHUYECKNE XapaKTEepPUCTUKKN nnaTtgopmbl cepun I-2000

TAB@APUTBI, M utrreriiseiiairrrreeessssssssrrreessssssssrreessssssssssnnesssseanas 1,65x1,53x3,00
Macca nnatdopmMsl, Kr ... 2200...2300
Cyxas Macca nnaTopmbl, KT ....... 800...950
Macca nonesHon Harpysku, Kr 160...200
MoLHOCTb 60PTOBOW CUCTEMBI SNEKTPONUTAHMS, KBT .... 2,8
SHepronoTpebieHne NoNesHoN Harpysku, KBT.............. e 24

YnCNo yCTaHaBAMBAEMbIX PETPAHCIATOPOB trvveerirerrrrrnnnsanas 12...18




CTABUMMBALIMS .. iiieie e s ire s s rne e 1o Tpem ocsiM
PacyeTHbIN cpoK dyHKLUMOHMPOBaHWS, et 12...15

4.13.3. Nnardopma cepun I-3000

Mnatdopma 1-3000 (puc. 4.23) umeeT opMy NPSAMOYronbHOrO Mapannenenunesa U AonyckaeT YCTaHOBKY ABYX pac-
KpblBaeMbIX Ha opbuTe napabonunyeckmx pehnekTopoB aHTEHHONM CUCTEMbI MOJIE3HOM HArpy3ku C AMaMETPOM 3epkana fo 2,4
M U [IBYX MaHenei conHeYHblx 6aTtapeit pasmepamm 2,8x1,9 M. Cpok npounsBoacTea KA Ha ocHoBe nnatdopmsl I-3000 — 24...26
Mec. [ns BbiBOAa CNyTHMKa Ha opbuTy MoxeT ucnonb3oBatbcs PH GSLV Mk III. MNMnatdopma ncnonb3osBanacb Npu CO34aHun
cnyTHukoB INSAT-4A, -4B, -4G, W2M u apyrux.

Puc. 4.23. C3 Ha ocHose nnatdopmsl I-3000

OCHOBHbIE€ TEXHUYECKNE XapaKTepPUCTUKKN nnaTtdgopmbl cepun I-3000

FABAPUTDBI, Muiiiiiiiiiiii i 2,00x1,77x3,10
Macca MNATDOPMBI, KI vovvveeeeiiiiiiiiiiieeeeeeee e e e e e s e e e e e e e e e 3000...3400
Cyxast Macca MNATAMOPMbI, KI ..uvverirrerssireesssreessssnessssnessas 1300...1500
Macca NONE3HON HATPY3KM, Kl u.eo.veeereerreesurenssesessessasessnean 400

MolLHOCTb 6OPTOBOI CUCTEMBI SEKTPONUTAHUS, KBT ........... 6,5
SHepronoTpebneHne NonesHoM Harpysku, KBT........ccccvveeeee. 4,9

Yncno ycTaHaBAMBaEMbIX PETPAHCIATOPOB wuvveervreerrrrssnsennes 24...36
CTaBUIIMBALMS «evveeeeeeeeceiireee s s s sssrrnee e e s s snasnnee

PacyeTHbIN CPOK DYHKLUMOHUPOBAHMS, JTET .eieverereasreasnneasns 12...15

4.13.4. Nnardopma cepun I-4000

MnaTtcdopma cpeaHero knacca I-4000 (puc. 4.24) npefiHasHauyeHa ANs CO3AaHUs CMYTHWKOB Maccol 4...5 T. bopToBas
CUCTEMa 3MEKTPONUTaHMa nnatgopmbl nMmeeT MowHocTb 10...12 kBT, no3Bonsiowyo yCTaHaBNMBaTb MOJIE3HYHO Harpysky,
obecneunBatoLLyto opraHm3aumio 150...220 3KkBMBaNEHTHbIX CTBOMOB PETPAHCNSTOPOB.

MepBbiM CMYTHMKOM, CO3A4aHHbLIM Ha ocHoBe nnatdopmbl I-4000, sensetca UC3 GSAT-11. 3anyck cnyTHuka 6bin 3anna-
HupoBaH Ha 2016 r., a ocywecTteneH B 2018 r.

OCHOBHbIE TEXHMYECKME XapaKTepucTuku nnarcdopmbl cepum I-4000

Macca NAATPOPMbI, KI ..uuverriireisisirenssssesssssesssssresssssesssanes 4500

Cyxast Macca MNATAMOPMbI, KT cevvveeeeerereereeeeeeeeeeeeeeeeeeeeeeeeeeeee 2100
MoLHOCTb 60PTOBOM CUCTEMBI 3NEKTPONUTAHUS, KBT ........... 10...12
SHepronoTpebneHne Noe3HoN Harpy3ku, KBT ......ccevceeeueeen. 8

Yuncno ycTaHaBIMBaAEMbIX PETPAHCIATOPOB ..ccvvvvverrererrernnnnns 32...46
CTAOMIINBALM «.evveeeeee e e e e s e e e s s s e e ssnrrneeee s Mo Tpem ocsiM
PacyeTHbIV CPOK (PYHKLIMOHMPOBAHUS, NET.ueeveereeeurreerreaseanns 15




Puc. 4.24. C3 Ha ocHose nnatdopmsl I-4000

4.13.5. Nnardopma cepun I-6000

Mnatdopmy I-6000 (puc. 4.25), KOTOpass OTHOCUTCS K K/accy TsHKenbiX nnatdopM, NiaHMpyeTcs UCNonb30BaTh Mpu
co3aaHuM nepcnekTvBHbiX MC3 Maccolt 6 T 1 6onee, ocHallaeMbIx peTpaHcnaTopamy Ka- u Ku-auanasoHoB 4acTtoT. Mnat-

dopma 6yaeT UMETb MOAYJIbHYIO KOHCTPYKLUMIO. MOLIHOCTb 60PTOBOM CUCTEMBI SMEKTPOMNUTAHUS NMIAThOPMbl COCTABUT He
MeHee 12 kBT.

Puc. 4.25. MNnatdopma I-6000 B npouecce c6opku

[nsa 3anycka cnyTHMKOB Ha ocHoBe nnatdopmbl I-6000 nnaHupyeTcs ncnonb3oBatb PH GSLV MKIIIL. MepBbiMM Takumu
MNC3 moryT ctatb GSAT-19E 1 GSAT-20.

KuTalickas akageMusi kocMuueckux TexHosnoruit CAST (China Academy of Space Technology) siBnsieTcs noapasaeneHuem
KUTaMCKOMN KOpropaLmM aspoKOCMUYECKUX UccreaoBaHuii u TexHonoruid CAST (China Aerospace Science and Technology cor-
poration). AkafeM1s SBNSeTCA OAHUM U3 KpyMHENLWMX pa3paboTumnkoB U NPOM3BOANTENEN B 06/1aCTU KOCMUYECKUX TEXHOSO-
rvin B Kutae. B o6Lleli CIOXXHOCTU Ha Op6UThI BbIBEIEHO OKOJ10 MOJTYCOTHM CMYTHMKOB, pa3paboTaHHbIX Hay4yHO-UCCenoBa-
TENIbCKUMU UHCTUTYTaMU W NPeanpuUsiTUSIMU akageMun.

= China Academy of Space Technology: www.cast.cn




4.14.1. Nnardopmbl cepun DFH-3

MnaTtcopmbl cepumn DFH-3 MMeIOT Heckonbko Moandukaumii — DFH-3, DFH-3A, DFH-3B, — 10BO/IbHO 3HAYUTENBHO OT-
NNYAIOLLMXCS MO TEXHUYECKUM XapakTepucTukaM. Mnatdopmbl cepum DFH-3 no ¢opMe npeactaBnseT coboii NpsiMoyrosibHbIN
napannenenunes u COCTOUT U3 Tpex hYHKLUMOHANbHLIX MOAYNeN: ABUraTENbHOW CUCTEMbI, CTY>XEBHOrO M MOAyNs NOME3HOM
Harpy3ku. Ha opbute nnatdopmbl CTabnunmnsmpyotcst No TPEM OCSIM.

Paspabotka nnatdopmbl DFH-3 (puc. 4.26) 6bina 3aBeplueHa B cepeanHe 1990-x rr. Ha ocHoe nnatdopmbl 6b1in
CO34aHbl KUTaNCKUiA CnyTHUK cBsian DFH-3 (3anyweH B 1997 r.) u apyrve annapatsl. B pesynbtaTte nocneaytowei moandu-
Kauum 6bina co3gaHa nnatdopma DFH-3A (puc. 4.27) ¢ pacluMpeHHbIMM BO3MOXXHOCTSIMM MO pasMelleHnto 6oee MOLLHbIX
nonesHbix Harpy3ok. Mnatdopma DFH-3B npeactaBnsieT coboit NpoMeXxyTOUHbIN BapuaHT Mexay nnatdopMamMu cpeaHero u

TAXENOoro Knacca.

¥

Puc. 4.27. C3 Ha ocHoBe nnatdopmsl DFH-3A

OCHOBHble TeXHUYECKNE XapaKTepucTuku nnatcdopm cepum DFH-3

TUN NMAATQOPMDI ceviiiiiiieiieieee ettt DFH-3 DFH-3A DFH-3B
T@BAPUTBI, Muiiurrrreeeessessrrrreeessssssssrrneesssssssssrreeessssssssssneseens 2,20x1,72x2,00  2,40x1,72x2,20 2,20x2,00x3,10
Macca nnatgopmbl, K& 2320 2740 3800

Macca NONE3HOM HAPY3KM, KI vevvveurrerereeseesnnrrreeeessssssssseneeens 230 360 450
SHepronoTpebneHne NonesHom Harpy3KkK, KBT.....cccceeevecuvnns 1 2,5 3.4

MOLLHOCTb COMTHEYHbIX 6ATAPEMN, KBT ..viviireeeiiieeeiiieesssveenens 1,7 4 5,5
TOYHOCTb NoAAep>XaHNs napaMeTpoB OpouTbI
MO LUMPOTE U JONITOTE tivvvrrrnnnnsererrrnnnssssssssrrrsnssnssssssnnsnnsnasenes +0,1° +0,1° +0,05°
TOYHOCTb HaBeAEHWUS aHTEHHbI:

MO YI/1aM TaHr@XKa M KPEHA ..vvvvvvvrvvrrnrnnnsnnsnnsnnnssssnsnnnnnns 0,15°; 0,15°; 0,06°;

Mo yrny pbiCKaHusi 0,5° 0,2°
CTabUMMBALINS .ot Mo Tpem ocsiM
PacyeTHbIV CPOK (DYHKLIMOHMPOBAHUS, JIET ..uvvrrereeeeeaanneeneeeess 8 12 12...15




4.14.2. Nnatdopma DFH-4

MnaTtcdopma DFH-4 (puc. 4.28) npeaHasHayeHa Anst pa3MeLleHnsl TENEKOMMYHUKALMOHHOW MOME3HON HArpy3Ku U KOH-
CTPYKTVMBHO COCTOWT W3 MOAY/Eel ABUraTeNbHON CUCTEMBI U CiyxebHoro Moayns. Mnatdopma obopyayeTcs AByMS YeTbipex-
CEKLMOHHbIMU apCeHUA-TanIMeBbIMM NaHeNsiMM CONHEYHbIX 6aTapeii. OpueHTauus U cTabunusaums Ha opbuTe ocyLlecTBs-
eTcsa no TpeM ocaM. PaboTbl no ee cozaanmto Hadanmcs B 2000...2001 rr. MepBbIM CNYTHUKOM, NMPOM3BEAEHHBIM Ha €e OCHOBE,
ctan SINOSAT-2 (3anyweH B 2006 r.).

MnatdopMa aKTUBHO Npeanaranacb Ha pPasBMBAIOLLMXCS 3apybexHbIX pbiHKax A3uu, Adpuku 1 KOxHOM AMEpUKM Kak
6onee aewesas anbTepHaTMBa NpoOAYyKLUMM Npou3BoaMTENel cryTHUKOBBIX nnaTdopm u3 CLUA, EBponbl 1 Poccuu, npudem B
BMAE NMaKeTHOro MpeasioXeHuns, BKIYaoLWero ycnyri no paspaboTke Ha ee OCHOBE CryTHUKA CBSA3WU U ero 3anycka C nomo-
Lwbto kuTakckor PH Long March-3B.

MnaTdopma wcnonb3oBanacb Npu MNPOM3BOACTBE Takux cnyTHMKoB kak NIGCOMSAT-1, SINOSAT-2, -4, -5, -6,
VENESAT-1.

Puc. 4.28. C3 Ha ocHose nnatdopmsl DFH-4

OcHOBHble TexHun4yeckue nnarcdopmbl DFH-4

T@BAPUTBI, Muuvrreriissiiissrrreresssssssssrreeeessssssssrneeesssssssssrneessssanns 2,36x2,10x3,60
Macca NNMATAOPMDI, KM vvvvvieeeeeeeeeereeeeeeeeeeeeeeereeseereeeeeeeeeeereene 5100

Macca NONE3HOM HAPY3KM, KI ..uvvrrereerserassrereeeessesssnseneeesseanns 600...800
SHepronoTpebneHne NonesHom Harpysku, BT .....evvvcvveeeeenn. 800
MOLLHOCTb COMTHEYHbIX 6ATAPEN, KBT....cvevriiureesiiireessiireesnnns 6...10,5
HanpsixeHne 60pTOBOM CETU 3NEKTPONUTAHUS, BT.....cveeenins 100
TOYHOCTb NoAAEpPXXaHWUS NapaMeTpoB OpouThI

MO LUMPOTE U JOJITOTE .vvvvrrrrsuunsrissrrnssssssnssrnsssnsssnsssnnssnsnssnns + 0,05°
TOYHOCTb HABEAEHMNS @HTEHHDI .o 0,1°
CTaOMIINBALM ...eveeeeeee e e s Mo Tpem ocsiM
PacyeTHbIV CPOK (PYHKLIMOHMPOBAHUS, NET vuvvveereeeerreeeeaeeeanns 15

INVAP — apreHTuHCcKas komnaHus, obpasoBaHHas B 1976 r. u peanusyloLlas BbICOKOTEXHONOMMYHbIE NPOEKTHI B SiAep-
HOW, KOCMUYECKOW, SHEPreTUYECKON, MEANLIMHCKOW OTPacNsX NPOMbILLIEHHOCTU. KoMnaHusl nocTaBnseT o6opyaoBaHue 6o0-
nee yem B 30 cTpaH Mupa. 3apybexxHblie 0UCbl U AOYEPHME NPeanpusaTUS KOMMNaHuu paboTatoT B ABCTpanuu, bpasunuu,
BeHecyane, Erunte 1 CLUA. B kocMmnyeckoi oTpacnv INVAP Hayana aestenbHOCTb B cepeamHe 1980-x rr., KoTopas cTana
AKTUBHO pa3BMBaTbCs Nocne obpasoBaHMs KocMuyeckoro areHTcTea ApreHTuHbl CONAE. B nocneaytowiem INVAP ctana eamH-
CTBEHHOM NAaTMHOAMEPUKAHCKOM KOMMNaHWen, npolleaias ceptudukaumio NASA Ha MoCTaBKY KOCMUYECKUX TEXHOJOMMM, a
TaKXXe eAUHCTBEHHOMN KOMMaHuel B tOXHON AMepurKe, CriocobHOM 06ecneyumnTb MOHbIN XXU3HEHHBIW LMK CYTHUKA, OT Npo-
EKTUPOBaHWs U COOPKM, BKITHOHAs CO3MaHMe NONE3HOW Harpy3ku, U A0 YNpaBneHus MONETOM.

= INVAP: www.invap.com.ar




INVAP obecneunna co3gaHue Takmx CnyTHUMKOB Kak SAC-A, -B, -C, -D (puc. 4.29). Beaytcs paboTbl N0 CO34aHUIO reo-
CTaLUMOHAPHOro CrnyTHWKa cBA3n ARSAT-1. B oTanuve OT npeablaylmx HukoopbuTanbHbix UC3, cnyTHuk ARSAT-1 6yaet
MOCTPOEH Ha OCHOBE NNaT@OpPMbl CpeaHero Knacca.

=

RICTo0
)

SAC-C SAC-D SADCOM 1A

Puc. 4.29. CnytHukoBble nnatdopmbl Ans MC3 pasnmuHoro HasHayeHus, paspabotaHHble INVAP

4.15.1. Nnatcgopma NC3 ARSAT

Ha ocHoBe nnatdopmbl (puc. 4.30) nnaHvMpoBanack co3gaTb Tpu CnyTHUKa cepum ARSAT — ARSAT-1 (3anyuwieH B
2014 r.), -2 (3anyweH B 2015 r.) 1 -3 (3anyck Bo3MoxeH B 2023 r.). [lna 3anycka cnyTHUKoB ucnonb3yetcs PH ARIANE-5.
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Puc. 4.30. KOHCTpyKTUBHAs cxeMa cnyTHMKoBOM nnaTtdopmbl UC3 cepun ARSAT

OCHOBHbIEe TeXHU4Yeckue nnaT(boprl ARSAT

T@BAPUTBI, Muuvrreriissiiissrrreresssssssssrreeeessssssssrneeesssssssssrneessssanns 3x1,5
Macca NAATPOPMbI, Kl uiiiiuveiriireisssresssssseesssssesssssesssssesssanes 3000
MoLHOCTb 60PTOBOM CUCTEMBI 3NEKTPONUTAHUS, KBT............ 4,7
SHepronoTpebneHne NonesHom Harpy3ku, KBT.........cccvveeeen. 3,5

YNCIO PETPAHCTIATOPOB .cvvvruussiiirrrrssnsssssssrsssssssssssnnssssssenns 24
CTaBUIMMBALIMS ... sre s s s rn e Mo Tpem ocsm
PacyeTHbIV CPOK (DYHKLIMOHMPOBAHUS, NET .uvveeereeenrreeeeeaeeanns 15




AO «MHMbOPMALMOHHBIE CMYTHUKOBLIE CUCTEMbI» UMEHW akaaeMuka M.®. PelieTHeBa», rofloBHOM 0uC KOTOPOro pac-
MonoXeH B KpacHOSIPCKOM Kpae, 3aHUMaeT B Poccuu nuampytolume nosvumm B 0611acTyi NPOM3BOACTBA POCCUMCKUX CBS3HBIX
CMYTHWKOB CBSI3M.

= «UNCC» nmeHn akageMuka M.®d. PewetHeBa»: www.iss-reshetnev.ru

MNpeanpustne (paHee — HMNO MM uM. M.®. PeweTHeBa) co3aano cabile 30 KOCMUYECKUX CUCTEM M KOMIJIEKCOB U B Halle
BpeMS OCTaeTcs BeaylunM npeanpustneM Poccum B 06nacTu co3gaHmns m sKCnyaTaumMm CnyTHUKOBBLIX CUCTEM KOOPAWHATO-
METPUYECKOr0 1 TENEKOMMYHMKALMOHHOIO Ha3HaYeHUsl Ha BCEX OCHOBHBIX TMMax opbuT. K HacTosileMy BpeMeHM OCyLLecTB-
NEHBbI 3aMyCKX M YCMeLHas 3KCnyaTaums Ha opbute cebiwe 1000 cnyTHMKOB, pa3paboTaHHbIX NpeanpustneM. B c6opouHbix
uexax npeanpuaTus cosgasanvcb UC3 cepuit IKPAH, FTOPU30HT, SKCMPECC, PAOYTA, TANC, MOJIHUSA, MOTOK, MOHEL,
psn ApyrMx KOCMUYECKMX annapaTos.

4.16.1. Nnarcdopmbl UC3 cemencrBa
3KCMNPECC

Ha ocHoBe 3Tol nnatdhopMbl M3roToBNEHb! CMyTHUKK cepuii DKCNPECC 1 DKCMNPECC-A. MocneaHue oTHOCATCS K CryT-
HVWKaM TPeTbero MNOKOJSIEHUS, 3aHMMas MPOMEXyToUYHoe nonoxeHuve mexay WC3 cepum SKCINPECC u cnyTHWKaMn cepum
SKCMNPECC-AM. MnatdopMa aHanornyHa nnatdopme UC3 cepumn MTOPU3OHT. OaHako B OT/IMUME OT NOCNEAHEN OCHALLEHA
asuratensimu koppekummn opbutel UC3, koTopble obecneunBatoT ctabunusaumio nonoxenuns MC3 no wmpoTte u Jonrote B
npepenax +0,2°. CnyTHMK SKCMNPECC-12 yaepXMBaeTCa Ha reocTalMoHapHON opbuTe TOMbKO MO AOArOTe C TOYHOCTHIO He
xyxe £0,5°. Macca UC3 Ha opbuTte — 2,5 T, MOWHOCTb CUCTEMBI 31eKTponuTaHus — 2,4 kBT. CNyTHMKM paccuuTaHbl Ha
5...7-NeTHUIN CPOK 3KCMnyaTaumu.

YCOBEpLIEHCTBOBaHHbI BapWaHT MiaTchopMbl MCMonb3oBancsa npu co3gaHum UC3 SKCMPECC-ALR. CnyTHUK vMeeT
Maccy 2,5 T VM pacyeTHbI CPoK aKcnnyaTauum 7...10 net. Ha opbute OH OpPUEHTUPYETCA U CTabUNIMBUPYETCS MO TPEM OCSIM C
TOYHOCTbIO +0,2°. MolHOoCTb 60pTOBOM cUCTeMbI anekTponuTadus UC3 — 3,6 kBT. B sHBape 2002 r. HMO npuknagHoii
MEXaHWKU NPUCTYMUIO K U3rOTOBMIEHWIO MSITU CNYTHUKOB HOBOW cepun SKCIPECC-AM, kOTOpble OTHOCSTCSA K annapaTtam
YeTBEPTOro MoKosieHns. 3anycku nepsbix Tpex cnyTHukoB (IKCIMNPECC-AM22, -AM11, -AM1) coctosinucs B 2003 n 2004 rr.
Mnatdopma NC3 Maccolt okoso 2,6 T BbINO/IHEHA HAa OCHOBE HErEPMETU3MPOBAHHOIO OTCEKa, paspaboTaHHoro B HMO MM ans
cnyTHuka SESAT, v obopyaoBaHa CUCTEMOV 3MEKTPOMWUTAHUS MOLWHOCTbIO 7,3 KBT. Ee pacyeTHb CpOK aKTMBHOMO
dyHkUMoHMpoBaHus — 12 net. Ha nnatdopme MoxeT 6biTb ycTaHOBNeHO A0 600 kr nonesHon Harpysku. B cucteme
ynpaeneHns 1Cnosnb3yoTcs 60pToBblE KOMMNbIOTEPbI kOMMaHUK Astrium. OpueHTaums n ctabunusaums UC3 ocylecTBnseTcs
no TpeM OCsIM, NPU 3TOM TOYHOCTb YAEPXKaHUS CNYTHUKA Ha opbuTe No JONroTe M NO WMPOTE B TEYEHME PacYeTHOMO CpoKa
(pyHKUMOHMpPOBaHMS — He xyxe +0,05°.

B nepuon 2003...2009 rr. 66110 pa3paboTaHO HOBOE CEMENCTBO CMYTHMKOBLIX MNIaTdOpM, B KOTOpOE BXOAWMNM MnaT-
dopmbl cepum SKCIMPECC-1000 n SKCMNPECC-2000.

Cepust nnatgopm DKCMPECC-1000 (puc. 4.31) copepxut Tpu Moamdmkaummn IKCIMPECC-1000K, SKCMPECC-1000H n
SKCMPECC-1000HS. Ha ocHoBe nnatdopM 3TOW cepuu Npeanosiaranoch Cco3aaBaTth CnyTHUKKM DKCMNPECC-AT1,-AT2, AMS,
JTYY-5A n 5B, TELKOM-3 n apyrue.

OCHOBHbIE TeXHUUYECKHUE XapaKTepucTukun nnatdopm cepumn SKCMPECC-1000

MOoANDUKALMA NMNATPOPMbI ..vverrurresrsrresssrressssressssseesssssees SKCMPECC-1000K 3KCIMPECC-1000H 3KCMNPECC-1000HS
Macca nnatdopmbl, Kr 1200 1700 2200

Macca NOME3HON HAMPY3KM, KFeeevvvieurrerereeeesasnrenreeesssssnseneees 250 500 700
SHepronoTpebneHne NonesHom Harpysku, KBT .....cccvveeeeeenn. 3 5,6 8

TOYHOCTb NOAAEpPXKaHWS NapaMeTpoB OpoUTLI

MO LUMPOTE U [OJITOTE ..uvurrrnnnsnssnssssssssssssssssssssssssssssssssssssssne + 0,05° + 0,05° +0,05°
CTABMIINBALMS. cveee e iires e ssr e srr e ssr e snr e s nre e 1o Tpem ocsiM

PacyeTHbIN CPOK DYHKLIMOHMPOBAHMSI, NIET ...uvverereereeanrrereens 15 15 15

MnaTtcopma SKCMNPECC-2000 npefHasHavyeHa Ans NpUMeHeHUst Ha POCCUICKOM pbIHKE B MHTEpEecax 3aKas3uuKoB, UMe-
IOLLMX OrPaHUYEHNSI HA NPUMEHEHME B COCTaBE CBOMX CMYTHUKOB HEPOCCUINCKOrO 060pYA0BaHMUs, @ Takxke 3apybexHoro npo-
rpaMmmHoro obecneyeHusi. Ha ocHoBe nNnaTgopMbl CO3AATCA Takne cnyTHUKKN kak DKCMNPECC-AMS n -AM6 (puc. 4.32).

Moaundukaumein nnatdopmbl IKCMPECC-2000 sBnsetcs nnatdopma IKCMPECC-4000, npeaHasHayeHHas Ans
MCMOMb30BaHMS Ha BHELLHEM pblHKE AN5 peanu3aumm KOMMepYecknx nNpoekToB. KOHTpakT Ha eé pa3paboTKy C MCMonb30Ba-
HueM TexHonoruii SPACEBUS-4000 6bin 3akntouéH B 2008 roay mexay «MCC» u Thales Alenia Space.



Puc. 4.31. KOHCTpyKTVBHas cxeMa kocMuyeckor nnatcdopmbl UC3 SKCMPECC-AM8

Puc. 4.32. KOHCTpyKTUBHAs cxema CrnyTHUKoBOM nnaTdopmbl MC3 SKCMPECC-AM6

OcHOBHble TexHn4yeckue nnartdopmbl IKCMPECC-2000

MacCCa NNMATADOPMDI, Kl uuvvrrrrerrrsannrrrrreessssssnrrreesssssssssreeeesssanns
Macca MONE3HOM HATPY3KM, KT .eeuveeereesreasueesssessaseesaressneanns
MOLUHOCTb CUCTEMbI SNEKTPONUTaHuS, KBT .......
DHepronoTpebneHne NonesHomn Harpysku, KBT..
MOLLHOCTb CONMHEUHbIX 6aTaper, KBT......ccovvveeeerreriiieneeeenennns
To4YHOCTb NoaAepXXaHns napaMmeTpoB opouTbI

MO LUMPOTE U JOJITOTE ..viiiiisinissisiinssss s sinssss s snssssaas + 0,05°
Crabunusaums
PacyeTHbIl CpoK PYHKLMOHMPOBAHUS, NeT

4.16.2. Nnardopma UC3 cepun TOHEL

MnaTtdopma KocMnyeckmx annapatos cepumn MOHEL, (puc. 4.33) umeeT dopmy umnuHgpa (anvHa 1,6 m, anametp 0,8 M),
Hapy>kHasi MOBEPXHOCTb KOTOPOro MOKPbITa CONHEYHBIMU 6aTapesiMM CyMMapHOM MOLLIHOCTbIO 120 BT.

Ha Topue, obpalueHHOM k 3eMrie, YCTaHOBNEHbI ABE SIOFONepUoanYecKne CnmpasbHble aHTEHHDbI, Ha MPOTUBOMOIOXHOM
CTOpOHE — AJIMHHAS BbIABMXHAS LUTaHra rpaBUTaLMOHHON cTabunmsauum. Macca UC3 — 240 kr, CPOK akTUBHOIO (yHKLIMOHM-
poBaHusi — ABa-Tpu roga. CryTHUKU paccumMTaHbl Ha rpynnoBoy 3anyck ¢ nomollbio PH LIMKIOH n KOCMOC (B nepcriekTuse
PH POKOT).

HauunHasi ¢ 2004 r., NaHMpYeTCs OCYLLECTBNATL 3aMyCKU YCOBEPLUEHCTBOBAHHbIX MIC3 AaHHOM cepumn Maccoi 250 Kr.
OHun 6yayT MMeTb CPOK aKTMBHOrO CyLlecTBOBaHWA 5...7 neT, 6onee MOLWHYO cucTeMy anekTponuTaHusa (200 BT), 3anomuHa-
lOLLIME YCTPOMCTBA MOBbILUEHHON eMKOCTH (8 M6alT BMecTo npexHux 1,5 M6aiT). Kpome Toro, HoBble MIC3 npeanonaraetcs
obopynoBaTtb ABMraTensiMM KOppekumm opbuTbl.




Puc. 4.33. BHelwwHuit Bua UC3 cepum MOHEL,

loCyapCTBEHHBI KOCMUYECKUIA HAYUYHO-NPOU3BOACTBEHHBIN LEHTP MMeHU M.B. XpyHuuesa (PIrYM «FKHIML, umexun M.B.
XpyHuueBa») obpasoBaH Yka3om [pe3uaeHTa Poccuiickoir ®epepaumm 7 uioHs 1993 . Ha OCHOBE KpyMHEMLIMX
npoussoauTeneli aBMaLMOHHON M PaKeTHO-KOCMUYECKOW TEXHUKM — 3aBoAa MM. M.B. XpyHuueBa (ocHoBaH B 1916 r.) u
KOHCTpPYKTOpPCKOro 6topo «Cantot» (ocHoBaHo B 1951 r.).

= FKHINL M. M.B. XpyHunueBa: www.khrunichev.ru

B FKHIL, M. M.B. XpyHnyeBa pa3paboTaHa ManorabaputHas yHMBepcanbHas nnatgopma AXTA, npeaHa3HayeHHas ans
CO3AaHUS1 Ha ee OCHOBE Nerkmnx reoctaunoHapHbix MC3 cBsi3n M BelaHus, a Takke Hu3KoopbuTanbHbix MC3 Hay4HOro u
creumanbHOro HasHayeHus.

4.17.1. YundpumuupoBaHHasa nnartcgopma AXTA

B ocHoBy nnaTchopMbl 3an0oXeH KOMMaekc 60pToBOro 060pyA0BaHUsl, KOTOPbIV MOXET 6biTb aAanTUPOBaH Moz peLleHune
pasnnyHbIX LeneBblX 33Jay W B 3aBUCMMOCTM OT (YHKUMOHANbHOro HasHadeHus WC3 MOXEeT WMeTb pasfiMyHyto
KOoHGurypaumto. CTpykTypa naat¢opMbl NpeaycMaTpmBaeT HU3KOOPOMTaNbHYIO M BbICOKOOPOMTanbHY0 Moaudukauun ee
6opToBOro obopyznoBaHus. [ns BbICOKMX OpOWUT, BK/OYAs reoCTauMOHapHYIo, U ANUTENbHBIX CPOKOB (PYHKLIMOHMPOBaHMSA
nnatdopMa KOMMNeKTyeTcss 060pyoBaHWEM C MOBLILIEHHON PaAMALMOHHON CTOMKOCTbIO, @ AN HU3KMX — OCHALLaeTcs
NpUEMHON annapaTypoi HaBUraumoHHbIX cuctem NAVSTAR u IITTOHACC.

B KOHCTPYKTMBHOM OTHOLEHUWM nnatdopMa SBASETCAS 3aKOHYEHHbIM MOAyNneM W npegycMaTpuvBaeT ABa BapuaHTa
pa3MEeLLEHNS Ha HEW LieNeBoi anmnapaTypbl: HENOCPeACTBEHHAs YCTaHOBKa NpUbopoB LeneBoi annapaTypbl Ha KOHCTPYKLMIO
(BEpXHIOKO arperaTHyl0 nNaHenb) nnatdopMbl M (POPMUPOBAHME CAMOCTOATENBHONO MOAYNS LENeBOM annapaTypbl,
YCTaHaB/IMBAEMOr0 Ha KOHCTPYKLMIO NNaThopMbl.

Mnatdopma umeeT hopMy NPSIMOYroSibHON NpU3Mbl (CM. puc. 4.34).

Ee rabaputbl 1,2x1,2x0,6 M, a Macca okono 0,4 T.

Mcnonb3oBaHWe Takol naaTdhopMbl, obnagatolien HebonblnMM rabapuTamMmm 1 Maccol Mo CPaBHEHMIO C aHAIOMMYHBIMM
cucTeMaMu, CO3AaBaeMbiMM B HacTosillee BpeMs B Poccuu, MO3BOMSIET 3HAUMUTENIbHO COKpPaTWUTb 3aTpaTbl CBSi3aHHbIE C
BblBegeHneM UC3 Ha opbuTy.

TOYHOCTb yaepaHust opbuTbl reoctaumoHapHoro UC3 no HaknoHeHuo n gonrote — xyxe 0,1°. Mnatdopma gonyckaeT
YCTQHOBKY PETPAHCATOPOB M APYroi NoNe3HoW Harpy3ku oblueit Maccoit okono 100 kr. Ha ocHoBe SAXTbl nnaHupyetcs pas-
paboTaTb Lenbli psii KOCMUYECKMX anmnapaToB Pas3/IMYHOTO Ha3HauyeHus, B ToM yvcne Tpu UC3 cBs3u M TeNeBU3MOHHOMO
Bewanus ANANOI-3, UHTEPCMNYTHUK-M1 n UHTEPCIYTHUK-M2.
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Puc. 4.34. KOHCTPyKTVBHasi CxeMa CyTHUKOBOW niatdopmbl AXTA

OCHOBHbIE€ TEXHUYECKUE XapaKTepucTuku nnatgopmol AXTA

BapUaHT UCMIONMHEHMS . ..uueeiieeeerrnneseeerrnnsnnsnsaeenes HU3KoopbuTanbHas BbICOKOOp6UTa/bHas
PacueTHbIN CPOK PYHKLMOHUPOBAHMS, JIET ........... 5 10...12

MACCA, KI iiiiiriiieeiieeetrniie e s s s errsne s s s e ernnas e s e eeees 350 400...500
MakcvMarbHas Macca Nofe3HoN Harpysku, Kr ...... 500 600

TABAPUTBI, Murerririiiairrrreeeessssssrrneeesssssssssrnnnesssennns 1,2x1,2x0,6 -

MOLLHOCTb COMHEYHbIX 6aTapem, KBT.....cc.cvvueerrnne 0,4 1,3..39

TOUHOCTb OPUEHTALIAM, TPAM +eevverveesreereereesreessenns 0,1 0,1

TOYHOCTb CTABUIMBALMM, TPAL «vvvvrrrrrrrrrnrnnnnrnnnnnns 0,001 0,001

3anyckaTb CMYTHUKM NPeAnosaranoch C NOMOLLbIO paKeT-HoCcUTeNeit nerkoro knacca cepun POKOT. PaHee v B Poccuu,
1 3a pybexxoM ans 3anycka CyTHUKOB Ha reoCTauMoHapHyo 0pbuTy NpUMEHSININCL PAKETbI-HOCUTENN CPELHErO WU TSHXKENOro
KJ1accoB.

M3yuyaeTca BO3MOXHOCTb CO34aHMs YTshKeNeHHOro BapuaHTa nnatdopmbl AXTA, cnocobHoro Hectu yxe ao 300 kr no-
NEe3HOW Harpysku. B aToM criyuae B KauyecTBe CpPeACTBa BbiIBEAEHWS NPEANOaraeTcsl NCrosb30BaTb PaKeTy-HOCUTENb CEpPUA
AHTAPA. Mocne oTaeneHust 0T BEPXHEN CTYNeHW pakeTbl-HoCUTeNs pabouyio opbuTy VIC3 npeanonaraetcs copMUpoBaTh B
pesynbTaTe Cepun BKIHOUYEHUI Na3MeHHON ABUraTeNbHOW YCTaHOBKM, KOTOpPOM 06opyaoBaHa nnatdopma AXTA. YHubuum-
poBaHHas niaTdopMa MCrob30Banack Takxke Npu co3gaHmm cnyTHUKoB cepumn KCMPECC-M/ n KAZSAT B MoanduumpoBaH-
HOW Bepcum, nosyumBLUei 0603HadeHne AXTA-M (puc. 4.35). ina BbIBEAEHMSI CMYTHUKOB Ha opbuTy mcnonb3yetcs PH MPO-
TOH-M ¢ PB BPU3-M.

Puc. 4.35. CnytHukoBas nnatdopma SXTA-M

OcHOBHble TexHn4Yeckue nnatgopmbl AXTA-M

Macca NnaT@opMbl HA OPOUTE, KT ..ueevviiurerriiurersssnressssnnenssnes 1140...1330
Macca NONE3HOM HATPY3KM, KI .uuvrerreereesanrrneeeesesssnenneeesseanas 215...230




SHepronoTpebneHne NoNe3HON Harpy3ku, BT .....c..cceeveveneenn. 1300...1800
ToYHOCTb NOAAEPXKaHWS NapaMeTPoB OpoUTbI

MO LUMPOTE U JOMTOTE vvveerrrrnnssssrrrnnnsssssssrrrsssnsessssnnnnnssassnes + 0,05°
TOYHOCTb HABEAEHUSA GHTEHHDI . +0,21°
TOYHOCTb OPUEHTALIMM .. 0,1°

YNCNO PETPAHCIIATOPOB. ..vvvrrrrrrrrrsssssssssssssssssisisssssssss. 9..12
CTabUMMBALMA ... o Tpem ocsiM

PacyeTHbIin CPoK YHKLIMOHWMPOBAHMs, NieT

«PakeTHo-KocMuyeckas koprnopauus (PKK) «3Heprusi» umenn C.MN. KoponeBa» SBNSETCS OAHWM U3 BeAYLIMX POCCUIA-
CKMX paKeTHO-KOCMUYECKMX MPeanpusiTUiA. B cTeHax 3TOro npeanpusTusi, OCHOBaHHOMO B 1946 r., 6binM co3aaHbl NepBble
KOCMUYECKNE PaKETbI-HOCUTESNN, UCKYCCTBEHHBIE CMTYTHUKN 3€MIU, JTYHHbIE Y MEXMNAHETHbIE aBTOMaTUYECKUE CTaHLMK, Nn-
noTupyemMble kocMmyeckmne kopabnu BOCTOK, BOCXO/, COKO3, opbutanbHble ctaHuum CAJIIOT u MUP, aBTOMaTnyeckue
TPaHCMOpTHble rpy3oBble kopabnu MPOIPECC, ceepxTshkenas pakeTa-HocuTenb SHEPITUS v TpaHcnopTHas kocMuyecKas cu-
cremMa SHEPTUA-BYPAH. B HacToswwee BpeMs PKK «SHeprus» peanusyeT psif MPOEKTOB, Cpean KOTOPbIX CO34aHMe COBMECTHO
C KOMMNaHuen «a3koM» CryTHUKOB CBA3U cepumn SMAJI.

10..12,5

= PKK «3Heprus»: www.energia.ru

B HacTosiee Bpems Ha opbuTbl yxe BbiBeaeHbl asa WC3 cBa3n cepumn SAMAJI-100 u aea UC3 cepumn SAMAJI-200,
paspaboTaHHble Ha npeanpusaTunm PKK «3Heprus» ¢ NpuBneYeHUEM LUMPOKOWA POCCUMICKOW KoomepaLmu U C UCMOob30BaHWeM
BbICOKO3(h(HEKTVBHOIO PafMOTEXHUYECKOrO 060PYA0BaHUS BeAyLLUMX 3apybexHbIX npousBoamTeneit — Space Systems/Loral,
NEC, ComDev, Lockheed Martin. Mpu 1x M3roTOBNEHUN NMPUMEHSNIUCL HOBbIE POCCUICKME TEXHONOrMK, pa3paboTaHHble U
peanu3oBaHHble B paMkax npoekta «SMan-100» (HerepMeTUuYHble OTCEKWM, KOHTYPHble aHTEHHbl, JIMHEApU30BaHHbIE
TpaHCMNOoHAep u T.4.).

28 deBpans 2013 r. 6bl10 NOANMCAHO cornalueHne mexzay Poccvenn n dpaHumein 0 NMLEH3MOHHOM B3aUMHOM WUCMOSb-
30BaHuK TexHonornin PKK «3Hepruei», «3Heprueit — CnyTHUKOBbIE cucTeMbl» U EADS Astrium. K koHUy 2014 roaa AOMKHO
3aBepwmnTbcs HOPMMPOBaAHME COBMECTHOMO NpeanpusaTus «3Heprus — CnyTHUKOBbIE CUCTEMBI», KOTOpoe byaeT Npon3BoAnNTb
CMYTHUKM CBS3U U ANCTAHUMOHHOIO 30HAMPOBaHus 3emnu. Mpeanpustue 6yaeT pacnonaratbCs Ha Tepputopumn PKK «3Hep-
rus» B Koponese.

4.18.1. YHuBepcanbHasa nnardgopmMma

YHuBepcanbHas nnatdopma 6bina paspabotaHa PKK «3Heprusi» B paMmkax npoekta «fman». Ha ee ocHoBe PKK
«3SHeprus» no 3akazy OAO «laskom» B pamkax defepanbHOM KOCMUYECKOW MporpamMmbl Poccum 6biin co3paHbl CNyTHUKM
cepun AMAJ1-100 n AMAJI-200.

Mnatdopma (puc. 4.36) xapakTepusyercs OTCYTCTBMEM TPAAMUMOHHBLIX AAs CNYTHUMKOB FEepMETUYHBIX OTCekoB. Ee
OCHOBHasi 0COBEHHOCTb — MOAYMbHOCTb KOHCTPYKUMM, KOTOpasi obecneuvBaeT BbICOKYHD TEXHOMOrMYHOCTb CHOpKM K
UCTbITaHMSi KOCMUYECKMX annapaToB, CO3aBaeMbIX Ha ee ocHoBe. OTCekU, MAHeNM CoNHEYHbIX 6aTapelt M 60pTOBbIE aHTEHHbI
M3roTOBNEHbI M3 TPEXCNOMHBLIX COTOBbIX KOHCTPYKUMM Ha OCHOBE KOMMO3MLMOHHLIX MaTepuanoB. B cocTaB cucTeMbI
3/IEKTPONUTAHNSI BXOAST [ABE MaHenM COSIHEYHbIX 6aTapel U HUKENb-BOAOPOAHbLIE akKyMynsTopbl. CUCTeMa TepMOperyu-
pOBaHWsl — MaccuBHasi, C TEMMOBbIMM TpybKaMu. B kauecTBe 60PTOBON ABUraTeNIbHOW YCTaHOBKM MOTYT UCMO/b30BaTbCS Kak
06bIYHbIE XWMAKOCTHBIE MMM ra3oBble ABUraTeENN OpOUTaNIbHOrO MaHEBPUPOBAHUS, TaK U 3NEKTPOABUraTeNb, paboTatoLwmii Ha
KCEHOHe.

OpveHTauus 1 ctabunmsaums MC3 Ha opbuTe OCyLLECTBNSETCS MO TPEM OCAM. EAVHBIN 60PTOBOV KOMMIEKC YNpaB/ieHus,
6a3MpyIOLLMIACA HA COBPEMEHHOMN BbIYMCIIMTESNBHOM CUCTEME, NMPU MOMOLUM COOTBETCTBYIOLLENO MPOrpaMMHOro 06ecreyeHms
afanTUpyeTCcsl K PasfiMyHOM KOHGUrypaummn None3HoM HarpysKku.

OCHOBHbI€ TEXHUUYECKHNE XapaKTePUCTUKN YHUBepCcanbHOi nnatdopmbl PKK «3Heprus»

BapuaHT UCMIONMHEHMS ....eeeeiiree e e ANS HU3KKNX, CPeaHWX, AN1st reoCTalMoHapHOM
BbICOKO/IIMMTUYECKUX OpOUT opbuThl

PacyeTHbIl CpoK (PYHKLIMOHUPOBAHUS, NET .......vveeeee.. 7...10 10...12,5

Cyxast Macca MNATAPOPMbI, KI ..uevriiveersinieessssieesssnseeasas 950...1200

Macca NONE3HOM HATPY3KM, KT c..eeveuerrreesareeseeeseennns 500...1000 250...300

MOLLUHOCTb 3M1EKTPONUTAHWS MOME3HOW Harpysku, KBT. fo3 2,2

HanpskeHve 60pTOBOM CETU 3neKTponuTaHus, BT ..... 28,5

(00 1= =TT L N no TpeM ocsM

TOYHOCTb OPUEHTALMM, YTl MUH.cevveeeeeireerrennnnssnenenes 3..6




ToyHOCTb CTabunmsaumm
= MO YITTY, YT/l MUH ceevvennnsniissssssssssssssssssnsssnnanes 1
- N0 YII0BON CKOPOCTU, YI.TPAA./Curuverrarearnies 0,001 ... 0,002

ConHeunan Garapes

OTCceK NonesHown Harpysku

(B ABYX BapuaHTax)

_Manenb
ABUrarenbHOWM YCTaHOBKH
(aneKTpopakeTHOW,
WUAKOCTHOW MNW rasoBOW)

Puc. 4.36. KOHCTPYKTMBHas CXeMa YHUBEPCanbHOM CryTHUMKOBOW nnatdopmbl UC3 cepum AMA

AO «BIK «HMO MawmHocTpoeHus» pacnonoxeHo B Peytose (MockoBckas 06nacTb), saBnsietcsi npasonpeemHukom OAO
«BIMK «HIMNO mawmnHocTpoeHms» n ogHMM M3 BeOyLLMX pakeTHO-KOCMUYecknx npeanpusatuin Poccun.

= «BIK «HIMO MaliMHOCTPOeHUsi»: hpomash.ru

4.19.1. Nnatcpopma PYCJIAH-MM

«HMO MaLMHOCTPOEHMSI» SIBAISNIOCH TMABHBIM Pa3paboTuMKoM MEPCMNEKTUBHOW CUCTEMbI CMYTHUKOB CUCTEMbI CBSI3M
«PycnaH-PC», B KOCMMYECKOM CErMeHTe KOTOPOW Mpeanonaranocb 1Cnosb3oBaTb CNyTHUKK cepun PYCJTAH-MM, pa3melyae-
Mbl€ Ha reocTaumoHapHbIx opbuTax. Co3aaBaTb CMYTHWUKM NJIAHUMPOBANOCh HAa OCHOBE MNaThOpPMbI IErKOro Kiacca.

YHuuduumpoBaHHass nnatdopma ans UC3 cepum PYCJIAH-MM, KOHCTpPYKTMBHasi CXeMa KOTOPOro npvBeAeHa Ha
pvc. 4.37, paccunTaHa Ha YCTaHOBKY [10 12 peTpaHCNSTOPOB C LUMPUHOW MOMOCH! NponyckaHus 36 MIL, MakcMManbHO ajan-
TUPOBaHHbIX K TpeboBaHUAM 3aka3umka. ObLas Macca nonesHon Harpysku MC3 coctasut 125 kr.

OcCHOBHble TexHu4yeckue xapakrepuctukn UC3 cepumn PYCJIAH-MM

Macca CYTHUKA Ha OPOUTE, Kl ovvvieeeeeeeeiiiieeieeeeeeeeeeeeeeeeeeeens 630

Macca NONE3HOM HAPY3KM, KI veveerereesruurrereessesssnsereeesssnnnnnes 125
SHepronoTpebneHne NonesHom Harpysku, KBT.......cccceeeeeeenn. 0,95
To4YHOCTb NoaAep>XaHns napaMmeTpoB opouTbI

MO LUMPOTE U JONITOTE tuvuuriiiiinssiiniissiisssssssnssnnsssss s ssnssssnes +0,1°
CTABUIMIMBALIMS . sre s snre s no Tpem ocsaM
[nuTenbHOCTb BbIBEAEHMSI HA reoCTauMoHapHYH0 opbuTy

npu 3anycke paketor-HocuTeneM CTPESIA, CYT...veeervvicnnns 160
PacyeTHbIV CPOK (DYHKLIMOHMPOBAHUS, NET ..eevecerveereeeseannnens 10...12

BbiBOAMTL cnyTHWKKM cepun PYCJIAH-MM Ha opbuty npeanonaranock npu nomowm PH nerkoro knacca cepum CTPESA,
CO3[1aHHOW Ha OCHOBE MEXKOHTUHEHTasIbHOM 6anmcTuyeckor paketsl PC-18 (SS-19).




CoaHeYHsIe
farapen

AIyMYyAATOPHBIE

ACTpoaaTYHK

|

OdaTtyuK cosaHLIAa barapen

CoaHe4HbIE

Puc. 4.37. KoHcTpykTusHas cxema UC3 cepum PYC/1IAH-MM

TpaAMUMOHHO K KaTeropuy HaHOCMYTHMKOB OTHOCSTCS KOCMUYECKME anmnapaTbl Maccoi Ao 10 Kr BKouMTenbHo. OaHaKo
no Mepe nornynspusaunm UCrosib30BaHUa Manopa3MepHbIX KOCMUYECKUX anmnapaToB A/1S pelleHns WMPOKOro crekTpa npu-
KNagHbIX 3afay rpaHvua Mexzay HaHOCMYTHUKaMM U MUKPOCMYTHUKaMW Mepectana YeTKo ovepyumBaTbes. K HAaHOCMYTHUKaM
3a4acTylo HayanM TaKKe OTHOCUTb KOCMMYECKWEe annapaTtbl Maccoi A0 16 Kr, YTO MPUMEPHO COOTBETCTBYET «KybcaTy» B
opM-akTope 6U. OTHECEHME K HAHOCMYTHMKaM KOCMUYECKMX anmnapaToB 6osblueil Macchl 1 pa3MepoB, HaNpUMMep, OKOJIOo
20 Kr 1 12U COOTBETCTBEHHO, NPEACTABSETCA NPOTMBOPEYALLUM CYLLECTBY NPUHSATON rpagaLmmn KOCMUYECKMX annapaToB Mo
BEIMYMHE MacCChl, COTMIaCHO KOTOPOW HAaHOCTYTHUKU XapaKTepU3yloTcs 0ueHb HEGOMbLLIOW MacCcoM.

TunoBble pa3Mepbl HaHocnyTHUKOB — 1U, 1,5U, 2U, 3U, 6U. Hanbonee 4acto ncnonb3yemble Anst U3roToBAEHUS CBSA3HbIX
HaHOCMYTHMKOB NnaTdhopMbl UMeLOT Tunopasmepbl 3U n 6U.

B paspene npeacraBneHa MHGoOpMaLmMs No CNyTHUKOBLIM MAaTdopMaM, MCMONb3yEMbIM NPY CO3A4aHNM HAHOCMYTHUKOB
3KCMNyaTUPyEMbIX UK MIAHMPYEMbIX CUCTEM CBSA3M, CBEAEHMS MO KOTOPbIM NpUBEAEHbI B COOTBETCTBYIOLLMX pasaenax cbop-
HMKa, U NpeanaraeMbiM KOMMaHUsAMM-pa3paboTyunkamm B BUAE roTOBOr0O NpoAyKTa Pas/iMyHbIM KaTeropmsiM 3aka34ynkos.

[AmanasoHbl 3Ha4YEHUI OCHOBHbIX XapaKTepPUCTUK HAaHOCNYTHMKOB B ¢popM-cakTope 3U n 6U

Tunopasmep NC3 3U 6U

(N = Tolor= 17 (O J T« PP 3,5..8 12..17
Macca NOME3HOM HAMPY3KU, KF ..eeurreueeereesressnnesssesssseesnsenes 1.4 5.12
O6bEM MONEIHOM HAMPY3KM, CM.......vvieiiiiieece s 1000...2000 2500...5000
MKkoBOE 3HEProNOTPEONEHNE, BT .covvvieeeiiiiiieeeeeeeeeeeeeeeceeeees 7...56 42..112
CpeaHee 3HepronoTpebreHne NonesHon Harpysku, BT.......... 2..12 5..45
TOYHOCTb NOAAEPXKAHUSA OPUEHTALMM ..ovvvvvviiiiiiiiiiiiiieneeeneeens 0,004...10° 0,004...3°
XapakTepuctnyeckasi CKopocTb opbuTanbHoro MaHeepa, M/c. 10 40
CkopocTb nepegaymn gaHHbix ¢ UC3 Ha 3emnio, MéuT/c........... 1...100 1...100

4.20.1. Nnatdopmbl yHuBepcuteTta Toronto

YHuBepcuteToM TOPOHTO pa3paboTaHO HECKOJIbKO JIMHEEK HAHOCMYTHUKOBBIX NAAT(OPM, KOTOPbIE UCMOb3YIOTCS ANst
co3faHus crnyTHUKoB cBa3n — GRYPHON 1 NEMO.

HenocpeacTBeHHO M3roToBieHveM nnatopM 3aHMMaeTcs 1abopaTtopusi KOCMUYECKUX MOSIETOB MHCTUTYTA a3pOKOCMM-
yeckux uccnemosaHuii (University of Toronto Institute for Aerospace Studies Space Flight Lab, UTIAS/SFL).

= UTIAS/SFL: www.utias-sfl.net/




4.20.1.1. Nnatcdopma GRYPHON

MnatdopMa GRYPHON npefHasHavyeHa AN co3AaHUs HAHOCTYTHUKOB Maccol Ao 7 Kr. CNyTHWK, BbIMOJSTHEHHBINM Ha OC-
HoBe nnatdopMbl GRYPHON, nMeeT dopmMy kyba ¢ anvHol rpaHu 20 cM. Macca ycTaHaBnmBaeMoli Ha MIC3 nonesHoi Harpysku
— 2 kr, 06bem — 1700 cM3. MakcvMManbHoe aHepronoTpebneHue nonesHon Harpysku — 6 BT, cpeaHee — 3...4 BT. ToyHOCTb
noaaep>xanust opveHtaummn UC3 Ha opbuTe — 40 2° Npy UCMOIb30BaHMM MarHUTOMETPA, BbICOKOTOYHOIO COMTHEYHOMO AaTymKa
M Tpex MaxoBuKOB 1 Ao 60” B cryyae MCnonb30BaHUS 3BE34HOMO AaTYMKa M TpeX MaxoBMKOB. MnaTtdopma ocHawaeTcs ABu-
raTesIbHO YCTaHOBKOM Ha XONOAHOM rase. TOYHOCTb OMNpeAesieHnsl MECTOMOJIOXKEHMS annapaTa Ha opbute — 5...10 M no
curHanam cnytHukoB GPS. bopToBas cucteMa nepegaym AaHHbIX 06ecnevmBaeT CKOPOCTb nepeaayn ot 32 kbut/c o 2 Méut/c.

OCHOBHbIE€ TEXHUYECKNE XapaKTepucTuku nnatgpopmol GRYPHON

[ABAPUTDBI, CM tiiiiiiiiiii et 20x20x20
Macca nnatdopmMsl, Kr ............. .. 5

Macca nonesHol Harpysku, Kr... 2

O6beM nonesHol Harpysku, cm® .. 1700
MolHOCTb 60PTOBOM CUCTEMBI 3NEKTPONMUTAHUS, BT............. 7.9
CpeaHee 3HepronoTpebdneHve nonesHoi Harpysku, BT ......... 3.4
TOYHOCTb NOAAEPXKAHUA OPUEHTALMM 1evvvvviinnrreeiissiissnsneenans Ao 60”

[lns BbIBOAA CNYTHMKA Ha OpBUTY MOXET UCMONb30BaThCA CUCTEMA PasMELLEHNS MONE3HOWM Harpysku Ha opbute XPOD
GNB pa3paboTtku UTIAS/SFL.
Ha ocHoBe nnatdopmbl 6bim nsrotoeneHsl IC3 cepun AISSat, cnyTHukm exactView-0 (EV-0, CanX-6), exactView-9.

4.20.1.2. Nnardopma NEMO

MnatdopMa NEMO cny>uT ans co3gaHus CyTHUKOB C MNOJIE3HOW Harpy3koi 60/bLIEro pa3Mepa U NMoBbILLIEHHBIM 3HEp-
ronotpebneHnemMm. Macca Takmx HaHOCNYTHWMKOB — 15 kr, paamepbl — 20 x 20 x 40 cM. MakcumanbHoe 3HepronoTpebneHue
nonesHol Harpysku — 65 BT, Macca nonesHow Harpy3ku — 6 Kr. TOUHOCTb noaaepxaHus opueHTauum MC3 Ha opbuTte — go 2°
npy MCNOSIb30BaHNM MarHUTOMETPA, BbICOKOTOYHOMO COSTHEYHOMO AaTyMKa U TPex MaxoBukos 1 Ao 10” B ciyyae ncnonb3osa-
HUS 3BE3AHOMO AaTyMKa U TPeX MaxoBuKoB. MnaTcdopMa MOXET OCHALATLCS ABUraTeNbHOM YCTaHOBKOM Ha XONOAHOM rase,
OQHOKOMMOHEHTHbIM XKP/l, 3NeKTpOTEPMUYECKOW ABUraTeNbHOM YCTaHOBKOW. TOYHOCTb OMpeAenieHUsl MeCTOMONOKEHUS an-
napata Ha opbute — 5...10 M no curHanam cnyTHUKoB GPS. BopToBasi cuctema nepegayn AaHHbIX obecneynBaeT CKOPOCTb
nepeaaun ot 32 kbut/c go 2 Méur/c.

OCHOBHbI€ TEXHMYECKME XapaKTepnucTuku nnartpopmbl NEMO

FABAPUTBI, CM .eviiiiiiein e 20x30x40
Macca NAATPOPMbI, KI ..ueveriiiureisiisrerssssesssssessssssessssssesssanes 9

Macca NONE3HOM HATPY3KM, Kl u.uvvreereeerersurrrreeessessnnsnneeesseanns 6

O6bEM MONESHON HAMPY3KU, CM>.......cvevveeereereeeieieeereseeeseeienees 8000
MolHOCTb 60pPTOBOW CUCTEMBI 3N1EKTPONUTAHUS, BT.. 50...100
CpenHee 3HepronoTpebneHne nonesHoii Harpysku, B ......... 45
TOYHOCTb NOAAEPKAHUA OPUEHTALMM 1evvvvriinnrrneinsssissnrseeenss fo 10”

[lns BbIBOAA CMYTHMKA Ha OpBUTY MOXET MCMONb30BAThCA CUCTEMA Pa3MELLEHNS MONE3HOWM Harpysku Ha opbute XPOD
Duo nnun XPOD Delta paspabotkn UTIAS/SFL.
Ha ocHoBe nnatdopmbl 66111 nsrotosneHsl MC3 NORSAT-1 un -2.

4.20.2. Nnatdopmbl kKOMNaHMKM Surrey Satellite
Technology Limited

C uenbio pa3BuTUS HanpaeneHust 6M3Heca, CBA3aHHOro C M3roToB/eHMeM Manopa3mepHbix MC3, B 2009 r. kopnopaumst
Airbus defence and Space npvobpena komnaHuto Surrey Satellite Technology Limited (SSTL) co wTa6-kBapTMpoii B Benuko-
6puTaHmun. B 2017 r. gouepHsis CTpykTypa koMnaHum SSTL — SSTL-US, — paboTatowas ¢ 2008 r. Ha Tepputopum CLLA, 6bina
npuobpeteHa koMnaHuelt General Atomics. Airbus defence and Space u General Atomics nnaHUpyIOT UCMONb30BaTb UHTEN-
NEKTyanbHyt0 CO6CTBEHHOCTb M 3KCNEepTM3y KoMnaHum SSTL ans co3gaHust ManopasmepHbix VC3, BkIoYass HAHOCMYTHUKM.
Pa3paboTKoi HaHOCMYTHUKOB 3aHWMAETCS HeJaBHO O6pa3oBaHHAash B CTPYKTYpe KOMMaHuu nabopatopust NanolLab uHke-
HepHo-TexHu4eckol rpynnbl NanoSat Engineering Group (Guildford, BenukobputaHus).

= SSTL: www.sstl.co.uk



4.20.2.1. Nnatdopma SSTL-12

MnatdopMa SSTL-12 — HoBas cepust NNaTopM B NPOAYKTOBOM NMHENKe koMnaHuu SSTL. Mnatdopma aBnsercs mac-
WTabupyeMol 1 paccumTaHa Ha WMPOKWUI AMana3oH MaccorabapuTHBIX XapaKTepUCTUK CryTHUKOB — oT 10 go 75 kr. Ee oc-
HOBHOE Ha3Ha4eHWe COCTOMT B TOM, YTOGbl 3aMONHWTL HULIY MEXAY TUMOBLIMK HAHOCMYTHUKAMM M MUKPOCMYTHUKAMMW.
B KOHCTpyKuuM nNnatdopMbl NpeayCcMOTPEHO YacTMYHOE pe3epBMpOoBaHME OCHOBHbIX noacucteM. MNnatdopma ocHalleHa cu-
CTEMOW OpWEHTaLMM M CTabunmsaumm Ha opbuTe Mo TPeM ocsM. B cucteMe aHeproobecrneyeHns UCMoMb3yTCS YETbIPE pac-
KnaablBaeMble Ha OpbuTe NaHenM CoNHeYHbIX 6aTapen 1 IMTUIA-MOHHbIE aKKYMYNSTOPbI BLICOKOW eMKoCTU. MnaTdopma MoxeT
6bITb BbINONHEHa B hopM-hakTope 27U. Macca ycTaHaBIMBaeMOM NOE3HON Harpy3ku — A0 25 Kr. PacueTHbI CPOK aKTUBHOMO
(pyHKUMOHMpPOBaHMs — 5 neT.

Ha ocHoBe nnatdopMbl SSTL-12 co3aaeTcs AEMOHCTPAUMOHHBIA IC3 VESTA ans CnyTHUKOBOM CUCTEMbI exactView KoM-
naHum exactEarth. Tunopasmep UC3 — 3U, mMacca — okono 4 kr. YnpasneHne yHKUMOHMpOBaHMeM GOPTOBLIX CUCTEM OCY-
LLECTBNSIETCS C MOMOLLbIO ONEPaLMOHHON cucTeMbl peanbHoro BpemeHn VxWorks komnanum Wind River Systems. KomaHaHas
n TenemeTpuyeckas paguonvHmmn NC3 paboTtatoT B S-Anana3oHe 4acToT.

4.20.3. Nnatdopmbl komnaHum Clyde Space

KomnaHus 6bina obpasoBaHa 6bIBLUMM pyKOBOAMTENEM OTAENA CUCTEM 3HeproobecneyeHns koMmnaHum SSTL. KomnaHus
3aHMMAETCS Co34aHMe CTaHAAPTU3NPOBaHHLIX M MHANBUAYANbHO NMPOEKTUPYEMbIX MOACUCTEM AN HAHOCMYTHUKOB M Npeana-
raeT NosHbIN CNEeKTP YCIyr N0 U3rOTOB/IEHMIO M pa3MeLLeHMIO Ha opbuTe ManopasmepHbix MC3. KomnaHueit Clyde Space
pa3paboTaHO HECKONbKO Bepcuit nnaTdopM AN HaHOCMYTHWMKOB, OTAMYalolmxca Tunopasmepom — 1U, 3U u 6U
(pvc. 4.38). B koHue 2017 r. Clyde Space 6bina npuobpeTeHa waeackoi komnaHuel AAC Microtec.

Mpon3BOACTBEHHbIE MOLLHOCTM KOMMaHWM NO3BOMSIOT OCyLecTBASTL cbopky Ao 6 UC3 B Mecau.

= Clyde Space: www.clyde.space

KoMnaHusi 3aHMMaeTCst CaMOCTOSTENbHLIM M3rOTOB/IEHUEM CONMHEYHbIX 6aTapei AN pa3nuuHbIX KNaccoB KOCMUYECKMX
annapaToB. B 0CHOBHOM ucnonb3ytoTcs TpexnepexoaHble doToanemeHTbl Tuna UTJ komnaHum Spectrolab. Bce moandmkaumm
HaHOCMYTHMKOBbIX N1aTPOPM OCHALLAIOTCS Pa3BEPTbIBAEMbIMU COMTHEYHLIMU BaTapesMu.

Ha ocHoBe 3U-nnatdopmbl komnanmm Clyde Space m3roToBneHbl CBsi3Hble HaHOCMyTHUKM Audacy Zero (Audacy-0),
KEPLER-1 (KIPP), KEPLER-2 (CASE). ns pa3meLueHns UC3 Ha opbuTe MCnonb30Baancb CUCTEMbI pa3BeaeHns koMnaHum ISIS
QuadPack u ISIpod. Mnatdopma B dhopm-pakTope 6U mcnonb3osanacb npu co3aaHum MC3 KEPLER-3 (TARS) v nocnyxut
OCHOBOW Ans nocneaytowmx NC3 cuctembl koMnaHum Kepler Communications.

XapakTtepuctuku nnatdpopm komnaHum Clyde Space

Tunopasmep 1U 3U 6U

1= Tolor= N (G T N

Macca NOMESHON HAMPY3KU, KI ..veerurersuneesreeereesseesueesssesesseess

MaKcuMarbHbIi 06bEM MONE3HON HAMPY3KMW.......cueeeeereereereerenes 0,2U 1,6U 4,4U

MKkoBOE 3HEProNOTPEBNEHNE, BT ..vvvvvvviiiiiirinriiiriiiiisninnnnnns 8 50 90

CpenHee sHepronoTpebneHue nonesHoi Harpysku, BT .......... 2 12 24

DneKTpuYecKas 3Heprus akKyMynsTopa, BT-4.......cccceveeennn 10...20 40 (Bo3MOXHO yBe-40 (BO3MOXHO yBe-
nuyenune ao 100 u nnyeHune ao 100 n
6onee) 6onee)

TOYHOCTb NOAAEPXKAHNSA OPUEHTALMM ...ccvverirrrrriiieiiiniereennneeens 5° 3,5 yrn. MuH 7 yrn. MuH

TOYHOCTb OnpeaenieHns MECTOMNONIOXKEHNS Ha OpbuTe, M........ 10 10 10

TOYHOCTb OnpegeneHnst CKOPOCTU MOMETA, M/Cu..vevereereeauenenns 1 1 1

EMKocTb 60pTOBOrO 3anoMMUHAOLLEro YCTpoicTaa, [6ailT. ...... 4 4 4

[IManasoHbl 4YacToT GOPTOBOM paanoTEXHUYECKON cucteMmbl... VHF/UHF VHF/UHF, S, X VHF/UHF, S, X

CkopocTb nepeaayn aaHHbiX ¢ MC3 Ha 3eMAI0..........cceeeeenes 9,6 Kbut/c [o 100 MéuT/c o 100 MéuT/c

PacyeTHbIN CPOK PYHKLIMOHUPOBAHMS, NET............ 5 5 5




a) 6) B)

Puc. 4.38. KoHcTpykTrBHOE McnonHeHne UC3 Ha ocHose nnatdopm komnaHum Clyde Space Tunopasmepos 1U (a), 3U (6), 6U (B)

4.20.4. Nnatdopmbl koMnaHn NanoAvionika

JNnToBckass komnaHus-ctaptan NanoAvionika (Takke MCNonb3yeTcs aHr0sA3bl4HOE HamnMCaHWe Ha3BaHMS KOMMaHUW —
NanoAvionics) obpasoBaHa B 2014 r. KoMnaHusi npeanaraeT eBPOMENCKUM M CEBEPOAMEPUKAHCKMM 3aKasuMkaM ycnyru
c60pKM HAHOCMYTHMKOB C MCMOJIb30BaHMeM nnaTdhopM obLlero HasHadeHust: M2P, M3P 1 M6P ¢ Tunopasmepamu 2U, 3U n 6U
COOTBETCTBEHHO (puc.4.39). B 2018 r. kKoMMnaHus cTana AoYepHel CTPYKTYpoW aMepukaHcKol komnaHum Avellan Space
Technology & Science (AST & Science).

= NanoAvionika: n-avionics.com

a)

Puc. 4.39. KoHcTpykTBHOE ncrnonHenue UC3 Ha ocHose nnatdopm komnaHum NanoAvionika Tunopasmepos 2U (a), 3U (6), 6U (B)

B)

MnatdopMbl MMEIOT MOAY/IbHYIO KOHCTPYKLMIO C NpeayCTaHOB/IEHHbIM M MPOTECTMPOBAHHbLIM NPOrpaMMHbIM W annapat-
HbIM obecneyeHneM obLiero Ha3HaveHns. [na n3rotoBeHUs CNyTHUKOB CBA3M KOMMAHUSI peKOMEHAYET UCMosib30BaTh nnat-
opmy B cbopM-chakTope 6U. MnaTdopMa ocHaLLAEeTCs MOHOTOM/IMBHOM XMAKOCTHOW ABUraTeNbHOM YCTaHOBKOM, obecneyu-
Barowel HoMUHanbHyto Tary 100 MH, yaenbHbii uMnynbe 200 € M XapaKTEPUCTMYECKYO CKOPOCTb Op6UTanbHOro MaHeBpa
70...150 M/c. B aBuraTenbHOM YCTAHOBKE WUCTOJb3YETCS HETOKCUYHOE TOnnBo Maccoi 350 r. Ha nnaTtdopme Tunopasmepa
3U pgBuratenbHas yCTaHOBKa pa3MeLLaeTcs OnuMoHanbHo. B cnyyae oTcyTcTBMS HEOEXOAMMOCTH UCMOMb30BaHWs ABUraTesb-
HOW YCTAHOBKM pe3epBMpYyEMOE NPOCTPaHCTBO 06beMoM 1U MOXET 3aAeiCTBOBaTLCS 4SS pa3MeLLEeHMs MOEe3HOWM HarpysKu.

OpwueHTaumsa 1 ctabunusaums nnatdopM Ha opbuTe OCyLECTBASKOTCA NO TPEM OCAM, ANS Yero UCNOMb3YHTCS UHEpUU-
a/ibHbl€, MarHUTHbIE N BbICOKOTOYHbIE CO/THEYHbIE AAaTHUKWN. nO,Cl,CI/ICTeMa WUCNONHUTENBbHBIX 31EMEHTOB COAEPXKUT MaXOBUKU U




WHTErpUpOBaHHbIE MAarHUTHbIE KaTYLLKWU. B KauecTBe LEeHTpanbHOrO NpoLieccopa ynpaBieHnst BCEX NIaTdopM UCMob3yeTcs
32-6uTHbIN npoueccop ARM Cortex M7 ¢ TakToBOM YacToToit Ao 400 Mru.

Xapaktepuctuku nnatgopm komnaHmm NanoAvionika

HasBaHue nnatgopmsbl M2P (PLT2) M3P (PLT3) M6P
Tunopasmep 2U 3U 6U

[\ Toor= 17 (O T T« PR PP 3,2 5,5 12
Macca NonesHON Harpy3KK, KI .......ceeeeveeaes e 2 4 7,5
MakcuMarnbHbIA 06bEM NONE3HOW HATPY3KM........cveveereeeerenees 1,2U 2U 4U
BbIxoaHast MOLWHOCTb CUCTEMbI NEKTPONUTAHUS, BT....uvuunnnn.. 20 20 20
JneKkTpuyecKas sHeprust akkyMynaTopa, BT4.......cccvvecveenes 23 23 92
EMKOCTb @aKKYMYIATOPOB, MA'U......c.iiiriiriinienieeeneee e 3200 3200 12800
TOYHOCTb NOAAEPXAHNSA OPUEHTALMM .cevvereiiiiriiiiiiiiiirninnnnennes 5° 5° 0,5..2,5°

B cucteme sHeproobecneveHus nnatcdopMbl M6P MCMONb3YOTCS MOHTUPYeMble Ha 6OKOBbLIX MPaHsIX KOpPyca COTHEYHbIE
6aTapen ¢ TpexnepexoaHbIMU (DOTOINEMEHTAMI Ha CTPYKTYpax GalnP/GalnAs/Ge, a TakXe BOCbMU3/IEMEHTHbIN aKKyMYynsSiTOp
eMKocTblo 12,8 A-u. lpu HeobXoaAMMOCTM [A/1S TMOBbLILEHUS 3HeproobecneyeHnss MNone3HoW Harpysku (MpUMepHO B
3 pa3a) nnatdopmMa MOXET OCHaLLaTbC packiagbliBaeMbiMK Ha opbuTe conHedHbiMM 6aTapesimu. Ha nnatdopme M3P onum-
OHasNbHO MOXET YCTaHaB/IMBATbCS YETbIPEX3IEMEHTHbIN aKKyMyNSTOp EMKOCTbIO 6,4 A-u.

MnatdopMa M6P MOXET OCHALLATLCA CUCTEMOW MEXCMYTHUKOBOW CBS3M ANS Mepeaayn AaHHbIX Ha 3eMIIo Yepes reo-
CTaunoHapHbI MC3-peTpaHcnaTop co ckopocTbio A0 200 M6uT/c. Mepenaya AaHHbIX MONE3HOW Harpy3kyM C HAHOCMYTHUKA
HemnocpeaCcTBEHHO Ha 3eMJI0 OCyLLecTBsSeTca B S-aAnManasoHe vactoT (2,20...2,29 Tu) co ckopocTbio go 200 K6ut/c ¢ nome-
XOYCTOMUMBBLIM KoAMpOBaHMEM. ONUMOHaNbHO BO3MOXHA YCTAHOBKA nepefaTynka X-AuanasoHa yactot (8,025...8,450 Mu)
ANsl nepefayv AaHHbIX co ckopocTbio Ao 100 MéuTt/c. ing nepeaayuv TenemMeTpum 1 KoMaHa ynpasnenus ucrnonbsyercs UHF-
avanasoH yactot (430...440 MI'u). CKopoCTb Nepeaayn AaHHbIX B 3TOM AMana3oHe YacToT coctaenseT 4,8...9,6 kbut/c.

Ha ocHoBe nnatdopmbl M6P nnaHupoBanock co3aaBaTh CMyTHUKM CBS3W s komnaHmii Blink Astro u Lacuna Space.

4.20.5. Nnatdopmbl koMnaHmn Innovative Solutions
In Space

HuaepnaHackas komnanus Innovative Solutions In Space (ISISpace, ISIS) obpa3oBaHa B 2006 r. 1 npeanaraeT ycnyru
NpoeKTMpOBaHUs, C6OPKK, NpeanyckoBOro TeCTMPOBaHMUS, pasMeLleHns Ha opbuTte u obecnedeHnst OYHKUMOHMPOBAHUSI HAHO-
CMYTHUKOB. KOoMNaHus Takxe BblCTynaeT 6pokepoM MycKoBbIX ycnyr. Mo COCTOSAHUIO Ha Aekabpb 2018 r. koMNaHUs NpuHsANa
yyacTue B co3faHunu cebiwe 290 Manopa3mepHbix UC3.

= Innovative Solutions In Space: www.isispace.nl

JinHelika nnatdopM, pas3paboTaHHbIX KOMMaHWen, coaepXuT nnatdopMbl Tpex Tunopasmepos — 1U, 3U u 6U
(pvic. 4.40). BONbLUMHCTBO KOMMEKTYIOLMX 60PTOBLIX CUCTEM KOMMAHWUS NMPOU3BOAUT CaMOCTOSTENTbHO. KoMNaHWen ncnosb-
3Yl0TCS1 COBCTBEHHbIE CTAHLMM KOHTPONS 1 ynpasneHus nonetom UC3, pabotatowme B UHF, VHF 1 S-gnanasoHax 4acToT.

Mnatdopma dopm-tdakTopa 6U MMeeT MOAYNbHYIO KOHCTPYKLIMIO.

B nnatcopmax komnaHuu ISIS npuMeHsieTcsl LeHTpasbHbIi npoueccop ynpaenenust ISIS OBC Ha OCHOBE apXUTEKTYpbl
ARMO.

Mnatdopmbl TMNopa3mepoB 3U u 6U MOryT BbinMyCKaTbCs B YCOBEPLIEHCTBOBAHHbLIX MOAMMUKALMSX, B KOTOPbIX YacTb
MPOCTPAHCTBA MONIE3HOWN Harpysku UCMOSb3yeTcs Afs YCTaHOBKM MOACUCTEM CTabunmsaumm U OpUEHTaUMK Ha opbuTe aHep-
roobecneyeHns 1 CBS3M C NOBbILEHHBIMW BO3MOXHOCTSMU. Tak TOMHOCTb OpMEHTaUuM Ha opbute nnatdopMbl yCoBEpLUEH-
CTBOBaHHOW MoanduKaLmMm MOXET 6biThb NoBbileHa ¢ 10 Ao 1° ana Tunopasmepa 3U u ¢ 3 go 0,1° ana Tunopasmepa 6U, a
cpeaHee aHepronoTpebnenne — ¢ 2 o 3,5 Bt n 6onee n ¢ 10 go 20 BT cooTBeTCTBEHHO. MOBbLILLIEHHAS TOYHOCTb OpUEHTaLUN
1 cTabunmzaummn Ha opbute NNaThopM YCOBEPLIEHCTBOBAHHbIX MoaMMUKaLMI AOCTUraeTCs NOCPEACTBOM YCTAaHOBKM MaxXoBU-
KOB 1 3Be34HbIX AAaTYMKOB. PagnoTexHmyeckas cuctemMa Takmx nnatgopm B JOMNOMHEHNE K npuemonepeaatynkam UHF- n VHF-
[AManasoHOB YacTOT COAEPXMUT NnepeaaTymK 1 NosIOCKOBYHO aHTEHHY S-AMana3oHa 4acToT, obecrneymBatoime 6o0nee BbICOKYHO
CKOPOCTb nepepayn AaHbix. 3U- 1 6U-nnatdopMbl OCHALLAOTCA packiagblBaeMbiMM Ha opbute ConHeYHbIMM HGaTapesmu.
ConHeuHble baTapen KpenaTcs K TOPLEBOM rpaHu Koprnyca nnatdhopMbl.



a) 6) B)

Puc. 4.40. KoHcTpykTBHOE mncrnonHenne UC3 Ha ocHose nnatdopm komnaHum Innovative Solutions In Space
Tunopasmepos 1U (a), 3U (6), 6U (B)

XapakTtepuctuku nnatdpopm komnaHum Innovative Solutions In Space

Tunopasmep 1U 3U 6U

Macca NOME3HOM HAMPY3KM, KI vevvveerrerereersessnrrneeeessssssssseeeees 0,7 4 6

MaKcuMarbHbIi 06bEM MONE3HON HAMPY3KMW.......cuveueereerrereerenes 0,4U 2U 3U

CpenHee sHepronoTpebneHue nonesHoi Harpysku, BT .......... 0,4 3,5 20

TOYHOCTb OPUEHTALMN HA OPOUTE ...everieirieiireee e e - 1° 0,1°

EMKoCTb 60pPTOBOr0 3aNoMMUHAOLLEro YCTpoicTBa, [6ailT. ...... 2x2 64 64

[lManasoHbl YacToT 6OPTOBOM pagMOTEXHUYECKON cucTeMbl... UHF, VHF UHF, VHF, S UHF, VHF, S

CkopocTb nepeaayn aaHHbiX ¢ C3 Ha 3eMAI0..........ccceeeenes 9,6 Kbut/c 9,6 kbut/c, 9,6 KbUT/C,
3,4 MéuTt/c 3,4 Méut/c

Ana pasmeweHns UC3 Ha opuTe koMnaHus pa3paboTana HECKONbKO BMAOB cucTeM passedeHuns (ISIPOD, DuoPack,
QuadPack), no3sonsowmx obecneynTb OAUHOUHbLIN U MHOXECTBEHHbI 3amycK HaHOCMYTHUKOB Pas/iMYHOW KOHbUrypaumm
BNJIOTb A0 16U M cymMMapHoi Maccoi ao 24 kr. Macca cucteMbl passefeHns epa ISIPOD — 1,5...2 kr, DuoPack — 4...4,5 «r,
QuadPack — 6...9 kr.

Ha ocHose 6U-nnatdopmbl koMnaHum ISIS co3aaHbl AeMOHCTpaUmoHHble cnyTHUkM HIBER-1 1 -2 ans cuctembl nepegaym
AaHHbIX KoMnaHun Hiber Global. Ansa pa3melleHns cnyTHUKOB Ha opbuTax ucnonb3oBanacb cucrema passegeHus QuadPack.

4.20.6. Nnatdopmbl koMnaHmn Pumpkin Space
Systems

Komnanusi Pumpkin Space Systems obpasoBaHa B 1995 r. LUtab-kBapTupa KoMnaHum Haxoautcs B CaH-PpaHumcko
(CLLA). OcHOBHOE HarpaBfieH1e AeaTeNbHOCT KOMMaHWM CBSA3aHO C pa3paboTKoii U NPOM3BOACTBOM ManopasMepHbix NC3 u
NpoAaXein KOMMNNEKTYIOLWMX AN UX CTOPOHHEN COOPKY.

= Pumpkin Space Systems: www.pumpkinspace.com

KoMnaHusi npeanaraeT KOMMeKTbl MOHTaXHOro, anmnapaTHoro 1 nporpammHoro obecnevenuns CubeSat Kit 1 NanoLab
Kit, npeAHasHayeHHble AN cBOpPKM HaHOCMYTHUKOB Knacca KybcaT M Mosie3HOM Harpysku Assi UCTOJIb30BaHWUsl Ha OCHOBE
nnatgopmbl NanoRacks cooTBeTCTBEHHO, @ Takxke Aga Tvna nnatdopm SUPERNOVA n MISC. Mnatdopma MISC (Miniature
Imaging SpaceCraft) npeaHasHayeHa ans co3gaHus MC3 KOCMMYECKON CbeMKU 3eMN.

B nnatdopmax Pumpkin Space Systems npuMeHsOTCS NpoLeccopHble MOAYIN C KOMOAKAMMN CO LUTbIPbKOBLIMK pasb-
€MaMu Ans yCTaHoBKM MUKpokoHTponnepoB (Pluggable Socketed Processor Module). MpoueccopHbie Moayn yCTaHaBnBa-
FOTCS1 HA MOHTAXXKHOM nnaTe. BO3MOXHO MCNonb3oBaHUe 8-BUTHbLIX MUKPOKOHTPOsepoB koMmnaHuu Silicon Labs, 16-6UTHbIX —
KoMnaHui Texas Instruments u Microchip. Takke MOryT MCMONb30BaTbCS MPOLIECCOPHbIE MOAYSM CO BCTPOEHHBIM MUKPO-
koHTponnepoM (Pluggable Processor Module). st ynpaBneHusi paboToli MUKPOKOHTPOJINIEPOB UCMOJb3YETCS OnepaLMoHHas
cucTeMa pearnbHoro BpeMeHn Salvo RTOS, paspaboTaHHas koMnaHuer Pumpkin Space Systems.



4.20.6.1. Nnardopma CubeSat Kit

Mnatdopma CubeSat Kit MMeeT KOHCTPYKUMIO TUMa MOHOKOK M MOXET 6bITb BbinonHeHa B dopm-dakTopax 0,5U, 1U,
1,5U, 2U u 3U. Mpu T1nopasmepe nnatdopmbl 3U pasMep NonesHoi Harpysku MoxeT cocTaBnatb 1,5U (C ycTaHoBMEeHHOM
CUCTEMOI YNPaBNEHNS OPUEHTaUMEN U CTabunusaumen Ha opbute) nnm 2U.

PasmewleHne MC3 Ha opbute MOXKET OCYLIECTBASATLCS C MOMOLLbIO CUCTEMbI pa3BeaeHusi P-POD.

4.20.6.2. Nnarcgpopma MISC

Pa3paboTtka moandukauum nnatdopmbl MISC-2 6bina 3aBeplueHa B 2008 r., MISC-3 — B 2012 r. Tunopa3mep nnatdopmMbl
— 3U (puc. 4.41). MnaTtdopmMa MMEET MOAY/bHYIO KOHCTPYKLUMIO. B nocneaHelt Moamdukauum nnatdopmbl, MISC-3, ans pas-
MELLIEHMS MONE3HONM Harpy3ku BblAENSETCS NPOCTPaHCTBO o6beMoM oT 1300 ao 2300 cm3.

e e .

Puc. 4.41. BapvaHT KOHCTPYKTUBHOIO MCMofHeHUs nnatdopmbl MISC

MnaTtcdopMa MOXET OCHALLATLCA CONTHEYHbIMU 6aTapesiMM B HECKOSIbKUX KOHMUIrypaumsax u B OUKCMPOBAHHOM UK pac-
KNaablBaeMOM UCMONHEHWW. B conHeuHbIx HaTapesx NpUMEHSIOTCA TpexnepexoaHble YyBCTBUTENbHbIE 3fIEMEHTbI, obecneyn-
BaloLLMe BbIXOAHYHO MOLIHOCTb 21...56 BT B 3aBMCMMOCTY OT UCMOJb3YeMOii KOH(UIrypaLmm ConHeuHblx 6aTapeil. nekTpude-
CKasi 3Heprus akKyMynsitopa cucteMbl sHeproobecneyenust — 40 BT-u. MoTpebnsiemMas MOLWHOCTb NOMe3HoM Harpysku — 6onee
15 Bt. MnaTtdopma ocHallaeTcss NOACMCTEMON OpueHTaumun 1 ctabunmsaumm MAI-400 komnaHuu Maryland Aerospace. Tou-
HOCTb OpueHTaLmu Ha opbute — nyuie 0,2°. YcTaHOBKa NpueMHuka curHanos GPS siBnsieTcst onumoHansHom. Mepefaya ko-
MaHA ynpaseHus 1 npuem TenemeTpun ocyllectsnaoTca B UHF-Anana3oHe 4acToT C MOMOLLbIO pa3BepThiBaeMbIX Ha opbute
aHTeHH. Bo3MOXHO mcnonb3oBaHue VHF- 1 S-anana3oHoB 4acToT. MnaTdopMa MOXET OCHALLATLCS [ABUraTe/IbHON YCTaHOB-
KoM,

4.20.6.3. Nnatcpopma SUPERNOVA

Pa3paboTka HOBOM apXuUTeKTypbl CryTHUKOBbIX nnaTcdopM SUPERNOVA 6bina 3aBepluieHa B 2014 r. B pabotax npuHu-
Man y4yacTue TexHonormdeckuin MHcTuTyT BBC CLLA (Air Force Institute of Technology).

ApxuTekTypa nnatdpopm SUPERNOVA peanusyeT MoAy bHbIA NMPUHLIMM MOCTPOEHMS!, BBICOKO CUMMETPUYHYHO KOHCTPYK-
LMo M NpegycMaTpusaeT co3aaHue NC3 B dopm-dakTopax 6U nnm 12U.

Mnatdopma pa3mepoM 6U uMeeT 22 BHELLHUX MOPTa M [ONyCKaeT YCTAaHOBKY MOSIE3HOM Harpy3ku pasfiMuHbiX hopM-
akTopos (1U, 2U, 3U, 4U) 1 B pa3nnyHoi opmeHTaumm. MakcuMasbHbi 06beM nonesHol Harpysku 7000 cm3, macca 10 Kr.
Macca nnatdopmMbl 0OKOMO 7,5 Kr, n3 HUX Macca waccu okono 1,6 kr. MNnatdopmMa ocHawaeTcs packpbiBaeMbIMKM Ha opbute
NaHensiMM CoNHeYHbIX HBaTapei, aHTEHHOW M MPUEMHUKOM HaBWUrauMOHHbIX curHanoB GPS. ConHeuyHble HaTapeun kpensTcs K
TOpLEBON rpaHu kopnyca nnatdopmel (pUc. 4.42). B conHeuHbIx 6aTapesx UCMONb3YOTCS TpexnepexoaHble hoTo3NEMEHTbI
Tvna UTJ n XTJ komnanum Spectrolab. CpeaHsis reHepupyeMast MOLLHOCTb — OKOs10 64 BT.

B nnatdopme Ucnonb3yeTcs NoACUCTEMa 3HeproobecneyeHmst COBCTBEHHON pa3paboTKy BMECTO paHee NMpUMEHSIBLIENCS]
noacuctemsl koMnaHum Clyde Space. B coctaBe noacucTeMbl sHeproobecneyeHnst UCNosb3yeTcst 8-31EMEHTHBIN NUTUA-UOH-
Hble aKKyMynaTop (3neKTpuyeckas aHeprus akkymynsaropa — 72...100 Bt-u. NMoacucrema opueHTaumm u ctabunmsaumm - MAI-
400 nponsBoacTea koMnaHun Maryland Aerospace. B noacmMcremMe Mcnonb3yeTcs Tpy MaxoBuka, Aa MK aaTumka ropmsoHTa,
TPU MarHUTHbIE KaTYLUKM M MOXKET MOAKIIIOYATLCS BHELHWI MarHUTOMETPa U 3BE3AHbIN AaTUMK.

B coctaB 60pTOBO/ paAMOTEXHUYECKOW CUCTEMbI MOTYT BXOAWUTH Npuemonepeaatyumku UHF-guanasoHa 4acTtoT, cuM-
MMeKCHbIN MasiuKkoBbIM paavonepeaaTunk cuctemsl Globalstar unu apyroe obopynosaHue.

[nsa pa3melleHns Ha opbute UC3, co3agaHHOro Ha ocHose niatdopmbl SUPERNOVA, MOXET MCNONb30BaTbCs CUCTEMA
pa3segeHus Canisterized Satellite Dispenser komnaHuu Planetary Systems.



Puc. 4.42. BapnaHT KOHCTPYKTUBHOIrO ucrnonHenus nnatcdopmel SUPERNOVA ¢ conHeuHbiMM HaTapesmu,
3aKpeneHHbIMM Ha Manol 60KOBOI FpaHKn kopryca nnaTdopMbl

Ha ocHose nnatdopmbl CubeSat Kit Tvnopasmepa 1,5U 66111 co3aaHbl AeMoHCTpaumoHHble MC3 Proxima-1 1 -2 cucteMel
nepegayn AaHHbIX KoMMaHuu Fleet Space. PaamepHocTb nnatdgopmbl 6bi1a BbibpaHa M3 ycnoBus AOCTYMHOCTM cBOH6OAHOro
MecTa B NpeacTosLeM 3anycke, cooteeTcTaytowwero 3U. Mpu cozgaHmm ans cuctembl kKoMnaHum Fleet Space aByx cnegyrowmx
NC3 - Centauri-1 u -2 — ucnonb3osanacb nnatdopma MISC. PasmellueHne CNyTHUKOB Ha OpbUTe OCYLLECTBIEHO C MOMOLLbIO
cuctembl passegeHuns QuadPack komnaHum ISIS.

4.20.7. Nnatdopmbl KOMNaHMM GomSpace

KoMnaHusi GomSpace SBNSIETCS FOMIOBHON CTPYKTYpOW rpynnbl KoMnaHuii GomSpace Group. KoMnaHus o6pas3oBaHa B
2007 r. Ee wTtab-kBapTMpa pacnosioxeHa B Onb6opr ([aHus), NpoekTHbI obuc — B Jllokcembypre (Benvkoe epLorcTso
JTlrokcembypr), oducel npogax — B CuHranype (Pecnybnvka CuHranyp) v BawwuHrtoHe (CLUA). KonmuecTBo cOTpYAHMKOB KOM-
naHuu npesbiwaeT 200 yenosek.

KoMnaHusi cneumanusmpyeTcsl Ha co3aaHum ManopasmepHbix MC3 Tunopasmepos 1...27U v Maccoi 1...30 kr, pa3paboT-
KOW KOMMMEKTYIOLWMX M MOACUCTEM K TakuM MC3, co3aaHnmM NONe3HOW Harpy3ku Anst pasiMyHbIX NpUIoXkeHUi (Y3KomosiocHble
M LUMPOKONMOMOCHbIE PafMOCUCTEMDBI, PaAMOSIOKALMOHHbIE CUCTEMbI C CMHTE3MPOBAHWEM anepTypbl), NPeAOCTaBAEHUN YCIyr
ynpaBneHust rpynnupoBKOM ManopasMepHbIX CyTHUKOB.

= GomSpace: gomspace.com

[ns co3aaHusl HAHOCMYTHUKOB KOMMaHMs ucnosb3yeT nnatdopmbl TMNopasmepos 1U/2U, 3U n 6U (puc. 4.43).

a) 6) B)

Puc. 4.43. KoHcTpykTVBHOE McnonHeHne MC3 Ha ocHose nnatdopm koMnaHum GomSpace
Tunopasmepos 1U (a), 3U (6), 6U (B)



B cocTaBe cucTeMbl sHeproobecneyeHmst nnatdopmbl TMNopasMepa 1U ncnonb3yetcs ABa akkyMynsitopa. MOWHOCTb
cucTeMbl 3HeproobecneveHuns — 20 BT. Mnatdopma MMeeT cucteMy OpueHTauum U ctabunmsaumm Ha opbute HavanbHOro
YPOBHS C MarHUTOMETPaMM, YCTaHaB/IMBAaEMbIMU B NMaHENsIX COMTHEYHbIX 6aTapei.

Mnatdopmbl B hopM-dakTope 3U OCHALLAIOTCA pack/afblBaeMbIMU Ha OpBUTe NaHeNsMMU CONTHEYHbIX 6aTapen, akKy-
MY/IITOPOM YBENMUYEHHON E€MKOCTW, PaANOCUCTEMOW C MOBBILLEHHOW MPOMYCKHOM CrOCO6HOCTLIO, 6onee TOYHOM CUCTEMOIA
OpUWEHTaUMKN 1 CTabunmusaumm Ha opbuTe, a TaKke 60pPTOBON ABUraTeNIbHON YCTAHOBKOW. B cucTeMe opueHTaumm 1 ctabunm-
3aumm Ha opbuTe MCNoNb3yTCA MPUEMHMK CUMrHaNoB GPS, oauH MaxoBWK, LUECTb BbICOKOTOYHbIX COSIHEYHbIX AAaTYMKOB M
MarHUTOMeTp.

Mnatdopmbl B dopm-thakTope 6U 06nagatoT ycoBEpLUEHCTBOBAHHBIMKU CUCTEMaMM OpUEHTaUMM M CTabunmnsaumm Ha
opbuTe 1 sHeproobecneyveHuns. B coctaB cucTeMbl OpueHTauum n cTabunusaummn Ha opbute BXoAST NpUEMHUK curHanos GPS,
LLECTb BbICOKOTOYHbIX CONTHEYHbIX AAaTYMKOB, YeTbIpe MaxoBMKa, MarHUTOMETP MU TP MarHUTHbIE KaTyLwwKu. MNnatdopma MoxeT
OCHaLLATLCS ABUraTeSIbHOM YCTAHOBKOM Ha XONTOAHOM rase.

Bce nnatdopMbl NOCTABNSAOTCS C NPeAyCTaHOBEHHbIM NPOrpaMMHbIM obecrnedeHneM o6LIero HasHaueHus u 6ubnmo-
TEKOW MporpaMM Anst MAaHMPOBaHUS LEENeBOro Mcrnonb3oBaHus UC3. bopToBas cuctema csian paboTtaeT B UHF-aManasoHe
4acToT.

XapaKTepuCcTUKN HaHOCNYTHUKOB niaTtcdhopMm koMnaHun GomSpace

Tunopasmep 1U 3U 6U
1= Tolor= 7 (G N 1,95 3,8 11,6
Macca nonesHomn Harpysku, Kr ... w1 1,8 4.6
MaKcuMarsbHbIi 06bEM MONE3HON HArpy3Ku . ... 0,3U 1,8U 4U
MKkoBOE 3HEProNOTPEBNEHNE, BT ..uvvvvvvviriririniiviiiniiinnnnnnnnns 3,4 8 12
CpegnHee 3HepronoTpebneHuns obecneumsaoLmx

NMOACUCTEM, BT coriiiiiiiiiiiiiii i - 3,5 6
DneKTpUYecKas sHeprus akKymynsaTopa, BTy ... 20 38 77
PacyeTHbIN CPOK (DYHKLIMOHUPOBAHUS, NET ...vvvreeeeerrennreeeeess 1 1.5 5

Ha ocHoBe nnatdopm koMnaHumM GomSpace CO34atoTC AEMOHCTPALUMOHHbIE M 3KCnyaTaumoHHble obpasubl UC3 cu-
CTeMbI Nepefiaym aHHbIX koMnaHui Sky and Space Global u Aerial & Maritime.

C cepeavHbl 1990-x rT. B OTPaciM CMyTHUKOBOM CBS3U U BELLaHWUsl MPOUCXOAUT NEPEXos Ha nnaTdhopMbl, OCHaLLaeMble
3MIEKTPUYECKUMI PAKETHBIMK ABUraTensamun (3P), KoTopble UCMONb3YIOTCS Kak npu aosbiBoge MC3 ¢ HayanbHoOM Ha pabouyto
opbuTy, TaK 1 Npu Noaaep>XaHUM NapamMeTpoB 3ToM opbuTLl. Hayano aToMy npoueccy paHee NonoXxunm paboTbl Mo OcHalle-
HUto SP[] CMYTHUKOB BOEHHOrO Ha3HaueHusi (B TOM UMCHe CBA3HbLIX), CBefleHM No P/ KOTOpbIX HET.

B pamkax paboT eBponeiickoro kocMuyeckoro areHTcTea ESA u dpaHLy3ckoro kocMmnyeckoro areHtctea CNES no npo-
rpamme HMOKP ARTES (Advanced Research in Telecommunications Systems) Next Generation Platform (apyroe HaumeHoBa-
Hve Neosat) 6blM pa3paboTaHbl U NPOWNW KBANUMUKALUMOHHBIE UCMbITAHUA ABe NUHeNKM nnatdopM — EUROSTAR-NEO u
SPACEBUS-NEO, koTopble, Kak niaaH1MpoBanoch, NO3BOMST €BPOMNeNCcKon KOCMUYECKOW NPOMBILLNEHHOCTH NPOU3BOAUTL KOM-
MepYecku KOHKypeHTocnocobHble UC3 co ctapToBoli Maccoi oT 3 o 6 T. Mporpamma HUOKP Neosat Takxe npegycMaTpuBana
nposedeHve opbuTanbHOro NOATBEPXKAEHUS XapakTepucTuk obenx nnatgopm.

Mpun npoekTposaHum nnatdopm nporpammel Neosat OCHOBHas Lienb COCTOA1A B CyLECTBEHHOM CHUXXEHUW CTOMMOCTM
opbuTanbHbix UC3 3a cyert:

- MCMOJIb30BaHNSI UCKIIOUNTESBHO 3MIEKTPUYECKMX ABUraTENIbHBIX YCTAHOBOK, NMPUMEHSeMbIX Kak npu gosbiBoge UC3 ¢
HavanbHOM Ha pabouyto opbuUTy, Tak v Npy NoAAEpPXKaHUM NAapaMeTPOB 3TON OpEUTLI;

- YMEHbLUEHWS] BPEMEHW Ha COOPKY, MHTErpaumio U UCTIbITaHus 6iarogapsi MOAYbHON KOHCTPYKLWK;

- 6onee npoctoro npucnocobneHus nnatdopmbl kK 60/bLLOMY Arana3oHy BapuaHTOB NONE3HbIX Harpy3oK;

- obecneyeHns COBMECTUMOCTYM CO cTyneHsiMu PH cemelicte ARTANE, MPOTOH n FALCON.

KpoMe Toro, Ba)kHOW Lienbtio nporpamMmbl Neosat sIBNSNOCk co3aaHNe Takoi eBpONencKol LIEMOYKU MOCTaBLUMKOB, KO-
TOopas no3sonuna 66l ONTUMU3NPOBATL PACcXOAbl ¥ FrAPAHTUPOBaTb CBOEBPEMEHHYIO MOCTaBKy CMYTHUKOB 3akasymkaM. Heko-
TOpble 3/1EMEHTbI, Takne Kak 6annoHbl ¢ paboumm TenoM 1 aneKTpuyeckue asuratenu, paspabatbiBanvcb Ans obenx nuHeek
nnatdopm.

B Hauane 2015 r. B BbinonHeHun nporpamMmbl HUOKP Neosat 6bin npoiaeH atan (Preliminary Design Review) npeaBa-
pUTENbHOMO NPOEKTUPOBaHMS, a 3Tan B 6bin 3aBepweH B 2015 r. OTAenbHble KOHTPaKTbl HA NpoBeaeHue 3Tanos pabot C u
D 6b111 3akntoueHbl B koHUe 2015 r. 31 paboTbl NPUBENU K YUPEXAEHMUIO IBYX €BPONENCKUX KOHCOPLIMYMOB, BO3rNaBNsieMbIX
komnaHusmu Thales Alenia Space u Airbus Defence and Space (06e ®paHums).



4.21.1. Nnatcgopma SPACEBUS-NEO

Mnatdopma SPACEBUS-NEO (puc. 4.44) co3naBanacb KOHCOPLUYMOM C INMaBHbIM NOAPAAYMKOM — KoMnaHuel Thales
Alenia Space (®paHums).

Puc. 4.44. KoHcTpykTBHas cxema nnatdopmbl SPACEBUS-NEO

Komnanus Thales Alenia Space nony4ymna KOHTpaKTbl:

- B okTs6pe 2015 r. — no 3agaHuio Broadband for Africa (BB4A) Ha cozaaHune NC3 EUTELSAT KONNECT (cHauana nimen
HammeHoBaHne AFRICAN BROADBAND SATELLITE) co ctapToBoi Maccoit 6onee 3,6 T, KOTOpblii HAMeYanocb BbIBECTU Ha
opbuty B 2019 r. (BbiBeaeH Ha opbuTy B siHBape 2020 r.); ocHalweH YeTblpbMs P PPS-5000;

- B Aekabpe 2015 r. — Ha co3paHue MIC3 SYRACUSE-4A (cHauana uMen HaumeHoBaHne COMSAT-NG-1) co ctapToBoi
Maccoii 3,5 T, KOTOpbIV HAMeYanoch BbIBECTU Ha opbuTy B 2020 r. (3anyck oT/ioxkeH Ao 2022 r.); ocHaLlaeTcs YeTbipbMs P/
PPS-5000;

- B ceHTsibpe 2016 r. — Ha co3paHue UC3 SES-17 co ctapToBoi Maccol 6onee 6 T, KOTOPbIM HaMeYanoch BbIBECTU Ha
opbuty B 2021 r.; ocHawaeTcs YyeTbipbMsl OP/, PPS-5000;

- B anpene 2018 r. — Ha co3aaHune MC3 EUTELSAT KONNECT VHTS co cTapToBOW Maccoit 6,3 T, KOTOpbIi i HamMeuanocb
BblBECTW Ha opbuTy B 2022 r.; ocHawwaeTcs YeTbipbMs P PPS-5000;

- B Havane 2019 r. — Ha co3paHue MC3 SATRIA, KOTOpbIii HaMeuanock BbIBECTW Ha opbuTy B 2023 r.;

- B okTsibpe 2019 r. — Ha co3aaHne MC3 EUTELSAT-10B, KOTOpbI/i HaMeYanoch BbIBECTM Ha opbuTy B 2022 T.;

- B sHBape 2020 r. — Ha co3aaHne NC3 AMAZONAS NEXUS co cTapToBoi Maccoit 4,5 T, KOTOPbI HaMeuariocb BbIBECTH
Ha opbuTy B 2022 T.

4.21.2. Nnatdopma EUROSTAR-NEO

MnatdopMa EUROSTAR-NEO (puc. 4.45) co3aaBanacb KOHCOPLMYMOM C [NIaBHbIM NMOApsSiAYMKOM — KOMMaHuen Airbus
Defence and Space (®paHuus).



Puc. 4.45. KoHcTpykTrBHas cxema nnatgopmbl EUROSTAR-NEO

KomnaHus Airbus Defence and Space nonyunna KOHTPaKTbl:
- B aerycre 2018 r. — Ha co3gaHne UC3 HOTBIRD-13F n HOTBIRD-13G co cTapToBbiMM Maccamu no 4,5 T, KoTopble
HaMeyanocb BbIBECTM Ha opbuty B 2021 1 2022 rr. COOTBETCTBEHHO;
- B anpene 2019 r. — Ha co3gaHne NC3 SPAINSAT-NG-1 n SPAINSAT-NG-2, KOTOpble HamMe4anoch BbIBECTU Ha opbuTy
B 2023 n 2024 rr. COOTBETCTBEHHO;
- B uione 2020 r. — Ha co3aaHue MC3 SKYNET-6A, KOTOpbIN HamMe4anochb BbIBECTU Ha opbuTty B 2025 r.;
- B aBrycrte 2020 r. — Ha co3aaHune MC3 BADR-8 co cTapToBoOI Maccolt 4,5 T, KOTOPbI HAMeYanocb BbIBECTM Ha opouTy
B 2023 r.;
- B aerycte 2020 r. — Ha co3gaHne MC3 THURAYA-4 u THURAYA-5, KOTOpble HamMeyanochb BblBECTU Ha opbuty B 2024
1 2025 rr. COOTBETCTBEHHO;
- B Mapte 2021 r. — Ha co3aaHune NC3 EUTELSAT-36D co CTapTOBOI Maccoi OKoo 5 T, KOTOPbI HamMeuanochb BbIBECTH
Ha opbuTy B 2024 1.

4.21.3. Nnatdopma SSL-1300-140

Komnanus Space Systems/Loral (tenepb Maxar Technologies) B MapTe 2016 r. nony4nna KOHTPaKT Ha co3haHue crnyT-
Huka EUTELSAT-7C Ha OCHOBE WCKJIOUMTENbHO 3MEKTPUYECKOro BapuaHTa nnatgopmbl SSL-1300-140, ocHalleHHOro 4e-
ToipbMs DP[] SPT-140D. UC3 EUTELSAT-7C co cTapToBoii Maccol 3,4 T BbiBEAEH Ha opbuTy B uioHe 2019 T.

B oTnnumne ot nnatdopM, KOTOpble paHee UCMONb30BaNUCh AN CO34aHWNS CMYTHUKOB CBA3U C YETKO onpeaeneHHbIMU
3afiauamu, nnaTopMbl C NporpaMMHo-onpeaensieMbiMu (software defined) coctaBoM v CTPYKTYpoi peTpaHCASLMOHHOro 060-
pyAosaHus, paboTatoLero BO MHOMMX AMana3oHax YacToT, MO3BONSIOT CO3A4aBaTh CNYTHWUKKU, COCTaB U CTPYKTYpa peTpaHcns-
LUMOHHOro obopyaoBaHust MOryT 6bITb M3MEHEHbI Ha OpbuTanbHOM CnyTHUKE. Takue nnatdopmel ewe ¢ 1970-x rr. cnonb3o-
BanUCb Ha pa3seAblBaTenbHbix UC3 CLUA.

bnarogaps nporpaMMHO-oMpeaensieMoMy COCTaBy U CTPYKTYPE peTpaHCSaLUMOHHOro 060pyaoBaHus, B YaCTHOCTH, Yxe
Ha paboTatowwem NC3 B COOTBETCTBUM C MEHSIOLMMCS CLIEHapUEM MCMO/b30BaHUSA CYTHUKA MOryT BbiTb M3MeHeHbl paboyne
30HbI 06CNYy>XMBaHWSi abOHEHTOB, NMPONYCKHas CNOCOBHOCTL M AMana30oHbl YacTOT peTpaHCsUMOHHOro obopyaosaHus. [ns
3TOr0 UCMOMb3YIOTCS NPOPbIBHbIE TEXHOOrMM B 061acTsX LndpoBoi 06paboTkM CUrHAN0B U CO34aHWSt aKTUBHBIX aHTEHHbIX
cucTem.



4.22.1. Nnatcopma ONESAT

B paMkax paboT eBponenckoro KOCMMYeckoro areHTcTea ESA, dpaHuy3ckoro kocMmyeckoro areHtctea CNES 1 kocMu-
yeckoro areHtctBa UKSA (UK Space Agency) BenukobputanHmm no nporpamme HMOKP ARTES (Advanced Research in
Telecommunications Systems) 6bina paspaboTtaHa nnatgopma ONESAT ans reoctaumoHapHbix UC3 cBsA3u € nporpamMMHO-
onpeaensieMbIMM COCTaBOM U CTPYKTYPOM.

Mnatcdopma ONESAT (puc. 4.46) co3naHa komnaHuen Airbus Defence and Space (®paHums).

Puc. 4.46. KoHcTpykTrBHas cxema nnatdopmbl ONESAT

Komnanus Airbus Defence and Space nony4ymna KOHTpPaKTbI:

- B Mae 2019 r. — Ha co3paHue NC3 INMARSAT-7-1, INMARSAT-7-2 n INMARSAT-7-3 (GLOBAL XPRESS (GX-7, GX-8 n
GX-9) co cTapToBbIMM MaccaMu Mo 3 T, KOTOPblE HAMEYanoCh BbIBECTU Ha opbuTty B 2023, 2024 1 2025 rr. COOTBETCTBEHHO;

- B uioHe 2020 r. — Ha co3gaHne MC3 OPTUS-11 co cTapToBOM Maccoi okoso 3 T, KOTOPbI HAMeYanoch BbIBECTU Ha
opbuty B 2023 1.;

- B Aekabpe 2020 r. — Ha co3gaHue UC3 INTELSAT-SDS-1 n INTELSAT-SDS-2 (Software Defined Satellite (SDS)),
KOTOpble HamMeyanocb BblBECTU Ha opbuTy B 2023 r. (aBa);

- B MapTe 2021 r. — Ha co3gaHue MC3 SUPERBIRD-9, KOTOpbI HaMe4Yanoch BbIBECTU Ha opbuTy B 2024 .

B anpene 2021 r. B BbinonHeHun nporpamMmbl HUOKP no nnatdopme ONESAT npoigeH stan (Final Design Review)
OKOHYaTENIbHOrO NPOEKTUPOBAHMS. OTO COBLITME MO3BOMSET NEPENTH K 3TanaM U3roTOBMIEHUS U NpoBeaeHUs kBanudukaum-
OHHbIX UcCnbITaHWi UC3 Ha ocHoBe nnaTdopmbl ONESAT.



