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IIpeaucnosue

Ponb CeKTopa PaguoCBA3U  3aKJIIIOYAaCTCs B obecneueHN U paquoOHAJIbBHOI'O, CHpPaBECIJIUBOIO, 3(1)(1)€KTI/IBHOFO n
OKOHOMHWYHOT'O HCIHOJB30BaHUA PAAUOYACTOTHOI'O CICKTpa BCCMU CJ'Iy)K6aMI/I PagnuoCBiA3U, BKIIIO4Yasl CITYTHUKOBBIC
CJ'Iy)K6I)I, U TMPOBCACHUNU B HCEOIPAHMYCHHOM YAaCTOTHOM JUAIa30HE HCCHeﬂOBaHHﬁ, Ha OCHOBaHUH KOTOPBIX
NPUHUMAIOTCA PeKOMeHI[aHI/II/I.

BcemupHble u pernoHabHble KOH(OEPEHINH PaMOCBs3U U acCaMOJIen paIMOCBSI3H IIPH MOIEPIKKE HCCIIE0BATEILCKIX
KOMHCCHI BBITIOJIHSIIOT PEryIaMEHTapHYI0 U MOJUTHYeCKYI0 QyHKmu CeKTopa paanocBs3u.

[Monutuka B 00J1aCTH NPAB HHTENIEKTYaNbHOI co0cTBeHHocTH (ITUC)

ITomutuka MCD-R B obmactu IIMC wmsnaraercs B oOmieii mateHtHoil monmTHke MCO-T/MCD-R/MCO/MDBK,
ynomuHaeMod B Pesomrormn MCD-R 1. dopmbl, KoTOpble BiajenbllaM MaTEeHTOB CIEAYeT MCIOJIb30BaTh JUIs
MPEACTABICHUST TMATCHTHBIX 3asABICHHA W JEKIapaluii O JHICH3UPOBAHWM, MPEACTABICHBI MO  aJpecy:
https://www.itu.int/ITU-R/go/patents/en, rae Taxke couepkarcs PyKOBOZsIIME NPHHIUIBI 110 BBITOJHEHHIO 0OIIei
nateHTHOU ouTukd MCO-T/MCO-R/MCO/MBK u 6a3a nanHbIX nateHTHON HHGOpMarmu MC3-R.

Cepuu Pexomenganuii MCI-R

(ITpencrasieHsl Takxe B OHJIaWHOBOI (opMme 1o aapecy: https://www.itu.int/publ/R-REC/ru.)

Cepus Ha3Banmue

BO CryTHUKOBOE paJUOBEIIaHNe

BR 3amnuce JUIA IIPOMU3BOACTBA, apXUBUPOBAHUSA U BOCIIPOU3IBCACHMA; TIJICHKU 1A TCJICBUACHUA

BS PannoseniatensHas ciryx0a (3ByKoBas)

BT PaanoBeniarenbHas ciyx0a (TelneBU3HMOHHAS)

F dukcupoBaHHas ciryxoa

M [MoaBrokHbBIE CITyKOBI, Cllyxk0a paguoonpeieeH s, TIOOUTENbCKas CITy’)K0a 1 OTHOCSIIUECS
K HUM CITyTHHUKOBBIE CITY>KOBI

P Pacnipoctpanenue paanoBosH

RA Pagmoactponomus

RS CucreMBl IUCTAHIIMOHHOTO 30HINPOBAHUS

S duKcUpoBaHHAS CITyTHUKOBAS CITyK0a

SA Kocmuueckue npuMeHeHHs] H MeTEOPOJIOTUsl

SF CoBMECTHOE HCIIOJIB30BAHNIE YaCTOT ¥ KOOPAMHALNS MEXAY CHCTEMaMH (PHKCHPOBaHHOM
CIIYTHUKOBOM CJIy>KOBbI M (PUKCHPOBAHHOM CITyKOBI

SM YrpaBieHHe UCIIOJIb30BaHUEM CIIEKTPA

SNG CryTHUKOBBIH cOOp HOBOCTEMH

TF Ilepenaya curaaaoB BpEMEHH U 3TAJIOHHBIX YaCTOT

\Y% CJroBaphb U CBSI3aHHBIE C HUM BOIIPOCHI

Ilpumeuanue. — Hacmoawas Pexomenoayus MCO-R ymeepiicoena Ha aH2IUNICKOM SA3bIKe
6 coomeemcmeuu ¢ npoyedypotl, usnoxcerrotl 8 Pezomoyuu MCO-R 1.

Dnexmponuas nyorukayus
Kenena, 2025 1.

© ITU 2025

Bce mpaBa coxpanensl. Hu omHa 3 yacTelt taHHOM Iy OIMKaIini He MOKET OBITh BOCIIPOM3BE/ICHA C TIOMOIIBIO KAKUX OBl
TO HU OBLITO CPeNCTB 0e3 MpeABapUTEIBHOTO MUCHMEHHOTO pa3pereHus MCD.


https://www.itu.int/ITU-R/go/patents/en
https://www.itu.int/publ/R-REC/ru
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PEKOMEHJALMUA MCDO-R SA.2141-1

XapakTepuCTHKH CHCTEM CJIYKObI KOCMUYECKHUX MCCJIeI0BAHU I
B nmoJjioce yactor 14,8-15,35 I'T'x

(2021-2025)

Cdepa npumenenust

B nacrosieit PexoMenanuu npeacTaBiaeHbl TEXHUYECKHE U 3KCIITyaTal[MOHHbIE XapaKTePUCTUKU CUCTEM
CITy>KOBI KOCMHUECKHX HccieoBaHuid B mostoce 14,8—15,35 I'Tu. DT XapaKTepUCTHKH CIIeyeT yUUThIBATh
IIpH TIPOBEJICHUH MCCIIEOBAHNN COBMECTHOI'O UCIIONIB30BAHUS YaCTOT U COBMECTHUMOCTH.

KiioueBkble cj10Ba

XapakTepucTUKH cucTeM, ciayxkba xocmuueckux wuccnemoBanuii (CKUW), kocmoc-3emis, 3emisi-KocMoc,
KOCMOC-KOCMOC, TIpsiMasi puepHas JIMHUS, CIyTHUKH peTpaHcisiiuu gaHHbx (CPJT).

CootBercrByomue Pexomenaanmuu u Otuerst MCI-R

Pexomennanust MCO-R SA.364 — [IpeanoyruTenbHbIe YaCTOTHl U HIMPUHA MOJIOC ISl TUJIOTHPYEMBIX U OECIMIIOTHBIX
OKOJIO3EMHBIX CITyTHUKOB CITy>KObI KOCMHUYECKHX UCCIIEJOBAaHUH.

Pexomengais MCD-R  SA.510 — Bo3MOXHOCTh COBMECTHOTO HCIOJIB30BaHUS 4YacTOT CIYy)KOOH KOCMHYECKHX
UCCJIeIOBAaHUH U APYTUMH CITy’k0aMu B nostocax okotio 14 u 15 I'Tu. [loteHpanpHas momexa OT CITy THUKOBBIX
CHCTEM PETPaHCIANUY JAHHBIX.

Pexomenmanus MCDO-R SA.609 — Kputepuu 3auurthl A8 JUHUNH PaguOCBSI3H MUIOTUPYEMBIX M HETUIOTHPYEMBIX
HCCIIE0BATENILCKUX CITyTHUKOB, PA0OTAIOIMX Ha OKOJI03EMHOM OpOHTe.

Pexomenpanms MCO-R SA.1018 — ['unoreTnyeckasi STajJoHHAasi CHCTEMa JJIsl CETeH/CUCTEeM, BKIIIOYAIONIUX CITyTHUKH
PETpaHCIISIMY IaHHBIX Ha Ie0CTAlMOHAPHON OpOMTE M KOCMHUECKHE alapaThl UX M0JIb30BaTelNel Ha HU3KUX
OKOJIO3EeMHBIX OpOUTAX.

Pexomenpanmss MCDO-R SA.1019 —Ionockl YacToT ¥ HampaBleHUsl Tepeladd Ui CIYTHUKOBBIX CeTeil/cucteM
PETpaHCIALMI JaHHbIX.

Pexomenmammst MCO-R  SA.1155 — Kputepun 3ammTsl, OTHOCSIIHECS K OJKCIUTyaTallUd CITyTHUKOBBIX CHCTEM
PETpaHCISALMI JaHHbIX.

Pexomennammst MCO-R SA.1414 — XapaKTepUCTHKH CITyTHUKOBBIX CHCTEM PETPAHCIISAINNA JaHHBIX.

Pexomennmaiuss MCD-R SA.1626 — BO3MOKHOCTh COBMECTHOTO HCIIOJB30BAaHUSI YACTOT CIYXKOOH KOCMHUYECKHX
rccleioBaHnii (kocMoc-3eMiisi) U GUKCHPOBAHHOM U MOJBIKHOM cityxk0amu B onoce yactot 14,8-15,35 I'Tw.

Accamb6iest pagnocBsizu MCD,

ydyumasleas,

a) gyT0o monoca vactor 14,8—-15,35 I'T1 pacnpenenena (pUKCHPOBAaHHON M TOJBUKHON CITyTHUKOBBIM
ciy>x0aM Ha ITepBUYHON OCHOBE, a Ciryk0e kocMuueckux uccienaoBanuii (CKW) — Ha mepBUYHOM OCHOBE IpH
HINYMU PsAOa OTPaHUYCHUH;

b) yT1o monoca dactoT 15,20-15,35 T pacupenenera CKUW (maccuBHOI) W CITyTHHKOBOH CITy:KOe
uccnenopanus 3emnu (CCU3) (maccuBHOM) Ha BTOPUYHON OCHOBE COTJIACHO MYHKTY 5.339 Permamenta
pamuocesizu (PP);

c) yTo mosoca 4actoT 15,35-154 1T pacnpenenena CKUW (maccuBroit), CCHU3 (maccuBHOI)
Y palioacTpOHOMHUYECKOH CITy)kOe Ha IEpBHUYHONW OCHOBE B COOTBETCTBHHU ¢ MyHKTaMu 5.340 u 5.511 PP;

d) YTO CIIyTHHKOBBIE CHCTEMBI DPETPAHCIAIHMHM  JAaHHBIX, OKCIUIyaTHPyeMble HECKOJIbKUMHU
aJIMAHUCTPAIIMSAMH, HCIONB3YKT mosnocy 4actoT 14,8—1535TTm kak jgns  MeXopOWTabHBIX
TI0JIb30BATENBCKHUX JIMHUH (KOCMOC-KOCMOC), TaK U JijIs (pUIEPHBIX JIMHUHN BBEpX (3eMIIs-KOCMOC);
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e 4To cymecTByoT TpeboBanus k CKU mo mmpuHe mosnockl 1Jisi TMHUM BHU3 B LENsAX oOecrieueHust
BBICOKOCKOPOCTHOH Tepe/iaud HayYHbIX JaHHBIX B OyayIleM,

npusrnaeast,

a) yT0 nosioca yactoT 14,8—15,35 I'T'y B HacTosIee BpeMs UCIOIb3YeTCsl CIYTHUKAMU PEeTPaHCISIIUH
JaHHBIX JUIE MEXCIYTHUKOBBIX JIMHHM, YTO TIIO3BOJSIET YCTAHABIMBAaTh CBSA3b CO CIyTHUKaMH
Ha HereocTalroHapHbix opoutax (HI'CO), B ToM umcie B Xoe MUIOTHPYEMBIX MoJieToB B pamkax CKU;

b) yro mojoca yactor 14,8-15,35I'Ty Takke MCMONB3YeTCsl ISl CYIIECTBYIOIIUX JIMHUH C BBICOKOM
CKOpOCThIO TMepenaun AaHHbIX oT cnyTHukoB HI'CO B CKM u nmaHupyercs K HCIIONB30BAHUIO B
OyaylIMx cUCTeMax;

c) YTO ATH CIYTHHKH HEOOXOJIUMBI JIJIsl paOOTHI TEJIECKOOB W/UIIN APYTHX TACCHBHBIX HHCTPYMEHTOB
JUISl U3MEPEHUS TAKKX SIBIICHUH, KaK M3MEHEHUsI B MarHUTOCQepe 3eMITH U COTHEYHBIC BCIIBIIIKH,

pexomenoyem

YUUTBIBATL TEXHUYCCKHUE W OKCITyaTallUOHHBIC XapaKTECPUCTHUKKU CUCTEM CJ'Iy)K6BI KOCMHNYECCKUX
uccnenoBanuii B mojoce yactot 14,8—15,35 I'T', moxpo6Ho onmcanHbie B [Ipuitoxkennu 1, pu npoBeeHUN
UCCIIE0BaHUI COBMECTHOI'O MCIIOIb30BAHUS YaCTOT U COBMECTUMOCTH.

IIpunoxenne 1

TexHuyeckne U IKCILUIyaTAIHOHHbIE XaPAKTEPUCTHKH CHCTEM
CJIY:KObI KOCMUYECKHX Hcciea0BaHuil B mosoce yactor 14,8-15,35 I'T'u

1 BBenenne

Cucrembl ciyx0b1 kKocmuueckux wucchenoBanmii (CKU) wmcmonb3yroT momocy dwactor 14,8—-15,351T1
JUTSL CIIETYFOIMX TIPUMCHCHHN:

- JUHUYM BHU3 IS IPSAMOW Tiepenayn MaHHbIX co cnyTHUKOB CKU (MCmonp3yromux pasHble THITBI
OopOWT) Ha 3eMHBIE CTAHITNH, PACIIOIIOKEHHBIE TIO BCEMY MUDY;

— (dusepHbIc TMHUYU BBEPX 3EMIISI-KOCMOC OT 3¢MHBIX CTaHIIUH CITyTHUKOBOM CHCTEMBI PETPAHCIISAIIUH
maaabix (CPJI) x crryTHHKaM cucteMsl perpancisinny AaHHbx ['CO;

— MEXKOPOHUTAIBHBIC JIMHUKM CBS3H KOCMOC-KOCMOC OT TIOJIb30BaTEIbCKHX KOCMUYECKHX arlaparoB
(KA) k cyraukam CPJ] I'CO.

XapaKTepUCTUKU KKIOTr0 U3 3TUX MPUMEHEHUH 00CyKIat0TCs HUXKE.

2 XapakTepuMCTHUKH JIMHMI BHHM3 VIS NPSIMOH mepeladyd [JaHHbIX B I0JI0CE YACTOT
14,8-15,35I'T'u

Oxwupaercsd, 9ro konndectso nporpaMMm CKU, B KOTOPBIX HCIONB3YIOTCS IMHUM BHU3 JUIA IPSIMOM Tepefadn
JAHHBIX B 3TOH M0JI0CE YaCTOT, OyAET OTpaHUUEHO: TI0 OLIEHKaM, BCET0 B MUpE OyZET 3aIlyCKaThCsl OT TPEX 10
ISTH CIIYTHUKOB B ro1. Kak npasuiio, oHu OyayT paboTaTh Ha HU3KOH OKOJI03EMHON OpOUTE C TOJISIPHBIM HIIH
9KBAaTOPHAIBHBIM HAKIOHEHHWEM, NPUYEM HEKOTOpble M3 HUX OyAyT HAaXOAMTHCS Ha TEOCTAMOHAPHBIX
BbIcoTax, a apyrue — Ha HEO nmm B Toukax nmuOpamuu L1 niam L2, a Takxke Ha JyHHBIX OpOMTax WM Ha
nosepxHocTH Jlynsl. g 6onpmmacTBa mporpamm CKU Ha opOuTax 3THX THIIOB XapaKTEPUCTHKH CITyTHUKOB
CKMU, ocymecTBasIOMNX NPAMYIO IIepegady AaHHbBIX 110 JUHUHM BHU3, OTPAXKECHBI B IPUBEACHHBIX B Tabuuie 1
oromkerax auaud. st KA CKU Ha nyHHBIX OpOMTax WM Ha moBepxHocTd JIyHBI mapamerpsl Oromxera
JUHAN CBSI3UW OyIyT pasinyuaTbcs B 3aBUCUMOCTH OT SKCIUTYyaTallMOHHBIX MOTPEOHOCTEH M AOCTYIHBIX
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MEepe0BBIX METOI0B MOAYJISILIMY U KOAWPOBAHMST; OTHAKO 3HAUYEHHE I1.11.M. Ha IIOBEPXHOCTH 3€MJIN HE TOJHKHO
MpeBBILIATh YPOBHEH, yka3zaHHBIX B Pekomennanun MCO-R SA.1626.

B OonpimmHCTBE ClyyaeB Mpeonarajoch, YTO JIMHUM CBS3H IMOJJICPKUBAIOT CKOPOCTh Tepeaddl AaHHBIX
400 M6uT/c B HanpaBIeHNH KOCMOC-3eMJIsl, XOTsl HEKOTOPBIE IMHUH MOJICPKUBAIOT CKOPOCTh 710 1,2 ['out/c.
CriexTpasibHas MJIOTHOCTh 3.M.M.M. CKOPPEKTHPOBaHa TaK, YTOOBI MPH BCEX YIJIaX MecTa COONII0JaiCh
npeaensl I.I.M., yKkazaHHele B Pexomenmaniun MCD-R SA.1626. Ilpenmonmaraercsi, 4ro Auarpamma
HaIpaBJIEHHOCTH MpueMHOM anTeHHbI 3eMHOoU cTaniuu CKU cooTBercTByeT Pexomennaruu MCD-R SA.509.
OreHKa BO3MOKHOCTH COBMECTHOI'O MCIOJIBb30BaHMS YacTOT MPOBOJMIACH HA OCHOBE KPUTEPHUEB 3aIlUTHI,
ykazaHHbIx B PekoMmengarun MCO-R SA.609.
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TABJIULIA 1

IIpumeps! 010KeTOB JUHUI BHU3 BHICOKOCKOPOCTHOM NMPAMOii mepeaayu JaHHbIX B mporpammax CKH

HI'CO e HICO
BoicoTa BoicoTa rco
800 xkm 800 xem, 800 km Yrou mecta
Cutyauus ’ yroja i HEO HEO L1/L2 L1/L2
yroJa mecra ecra yroJa mecra AHTEHHBI
AHTEHHBI ANTEHHBI AHTEeHHbI 3C 10°
o (o]
3CS5 3C 10° 3C 90
Yacrora (I'T'm) 15,0 15,0 15,0 15,0 15,0 15,0 15,0 15;15,2
JlnuHa BOJIHBI (M) 0,020 0,020 0,020 0,020 0,020 0,020
Ionapuzanus IIpaBOCTOPOHHSSI KPYTOBasi UM JIEBOCTOPOHHSSL KpyTrOBasi
Armoreii criyTHHKA (KM) 800 800 800 35785 300 000 300 000 1 500 000 1 500 000
[Mepureit cyTHHKA (KM) 800 800 800 35785 500 500 1 500 000 1 500 000
CkopocTh nepeiauu TaHHbix (Mout/c) 400 400 400 400 400 320 100 600 Ha xaHaT
MeTtoa MOy AN QPSK 0e3 xoaupoBaHUS 8PSK
MourHocTs nepenatunka KA (1bBT) -7,0 -7,0 -7,0 13 5,0 11,8 13 23
Pubtp nepenarnka KA, 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5
norepu B kadene (1bBT)
Huametp nepenaromieit anTeHHbI KA (M) 0,1 0,1 0,1 0,86 0,6 1,5 1,5 2,3
D¢ hexTHBHOCTD Nepenaronen 0.5 0.5 0.5 0,55 0.6 0.6 0.6 0.6
aHTeHHBI KA
Ycunenue nepenarolei aHTeHHbI 209 20.9 20.9 40,0 373 45 452 49
KA (zbn)
D.u.uM. nepenaun KA (nbBr) 13,4 13,4 13,4 48,0 41,8 55,8 57,7 71,5
IlukoBOe 3HAYCHHME IUIOTHOCTH 3.M.H.M.
KA (1BB1/MT'y) -9,6 -9,6 -9,6 25,0 18,8 35,8 40,7 48,5
Juuna myTa (kM) 2784 2367 800 40 585 20 000 20 000 1 505257 1 505 257
Torepu mpu pacpocTpanermu 184,9 1835 174,0 208,1 2255 2255 239.5 239.5

B cBOOOIHOM MpocTpaHcTBe (1b)
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TABJIMLA 1 (oxonuanue)

HI'CO ;gi?a HI'CO

Bricora Bricora rco

800 kM 800 xm, 800 kM Yroa mecra

Curyanus ron Mec,Ta yroJ ron Mec’Ta ANTEHHDE HEO HEO L1/L2 L1/L2
y MecTa y
AHTEHHBI ANTEHHDI AHTEHHBI 3C 10°
3C 5° 3C 10° 3C 90°

10*log(4 * n * &%) 139,9 138,5 129,1 163,2 157,0 157,0 194,5 194,5
Yron mecta npuemnoii 3C (rpan.) 5,0 10,0 90,0 10,0 10,0 10,0 10,0 10,0
IIpenenpHOE 3HaUEHUE I1.I1.M.
(B(BT/(v - MIm))) -138 -138 -138 -138 -138 -138 -138 -138
I1.11.M. Ha TOBEPXHOCTH 3eMJITH
(BB - MIm))) -149 —-148,1 —-138,7 -138,2 -138,2 -161,7 -153,8 -147.3
Huametp npuemHoit antennsl 3C 18,0 18,0 18,0 9,0 7,0 12,0 34,0 32,0
D¢ dexTuBHOCT, MpUEeMHON aHTeHHBI 3C 0,7 0,7 0,7 0,7 0,7 0,7 0,7 0,7
Ycunenue npuemuoii antenHsl 3C (nbu) 67,5 67,5 67,5 61,5 59,3 64,0 73,0 72,5
Jlonyck 1o rpaHuiie Jiy4a, 3aTyXaHue 3.0 3.0 3.0 3.0 40 40 40 40
B atMocepe u B noxe (1b)
LymoBas Temmepatypa npHeMHOI 150,0 150,0 150,0 150,0 150,0 150 150,0 150
cucremsl 3C (K)
No (nbBT/T'1) -206,8 -206,8 -206,8 -206,8 -206,8 -206,8 -206,8 -206,8
[Morepu B npuemuuke (1b) -1,0 -1,0 -1,0 -1,0 -1,0 -1,0 -1,0 -1,0
[Monyuennoe 3nauenue Ep/Ny (nb) 13,8 15,2 24,7 19,2 15,9 17,7 12,5 18,5
Teopetuueckoe 3HaueHue Ey/No
(BER 1E-6) (1B) 10,5 10,5 10,5 10,5 10,5 10,5 10,5 15
Tpebyemoe 3Hauenue Ey/No
(BER 1E-6) (1B) 11,5 11,5 11,5 11,5 11,5 11,5 11,5 16
3amac E»/No (ab) 2,3 3,7 13,2 7,7 4.4 6,2 1,0 2,5

Ipumeuanue. — s KA CKU Ha BbIcOKUX 0K0M03eMHBIX opouTax (HEQO) 3amac 1.1m.M. paccunuTeIBaeTCs IpH IpermoiaraeMoil MUHIMabHOH BeIcoTe repenadn 20 000 xwm, a 3armac

Ha JIMHUH — IIpA MakcuMmansHOH manpHOCcTH 300 000 KM.
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