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IIpeaucnosue

Ponb CeKTopa PaguoCBA3U  3aKJIIIOYAaCTCs B obecneueHN U paquoOHAJIbBHOI'O, CHpPaBECIJIUBOIO, 3(1)(1)€KTI/IBHOFO n
OKOHOMHWYHOT'O HCIHOJIB30BaHUSA PAJUOYACTOTHOI'O CIICKTpa BCEMHU CJ'Iy)K6aMI/I pagnocCBA3U, BKIOYad CIYTHUKOBBIC
CJ'Iy)K6I)I, U TMPOBCACHUNU B HCEOIPAHMYCHHOM YAaCTOTHOM JUAIa30HE HCCHeHOBaHHﬁ, Ha OCHOBAaHUHU 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 oOmactu IIMC wmsnaraercs B oOmiedi marentHod moiautuke MCD-T/MCD-R/UCO/MDBK,
ynoMuHaeMoil B Pesomrormn MC3-R 1. ®dopMmbl, koTOphIlEe BiaAeiabllaM MaTEHTOB CIEAyeT HCIOJb30BaTh IS
MPEJCTABICHUS] TAaTEeHTHBIX 3asBICHUA W JeKIapaluidi O JIMIEH3UPOBaHUM, NPEACTaBIEHBl 10 ajpecy:
https://www.itu.int/ITU-R/go/patents/en, rae takxke comepxarcss PykoBojsiie MPUHIIAIBI 10 BBHIIOJIHEHUIO 00OIIeH
nateHTHoH nomutukn MC3-T/MCD-R/MCO/MOK u 6a3a nanHbix nateHTHON nHpopmannn MCO-R.

Cepuu Pexomenganuii MCI-R

(TIpexncrasieHs! TaKXxe B OHIAHHOBOI GpopMe 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 IMoaBu:kHBIE CIYKObI, CIyKO0a paauoOIpeIeIeHUS, TI0OUTeIbCKAs CIIyK0a 1
OTHOCSILIMECS K HUM CIIYTHHKOBBIE CJIY:KObI

P Pacmipoctpanenue paauoBoiH

RA Pagmoactponomus

RS CucTeMBl TUCTAaHITMOHHOTO 30HIUPOBAHUS

S duKcUpoBaHHAS CITyTHUKOBAS CITyK0a

SA Kocmuaeckue mpruMeHeHHS 1 METEOPOIIOTHS

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

SM YrpaBieHHe UCIIONb30BaHUEM CIIEKTPa
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Dnexmponuas nyorukayus
Kenena, 2025 .

© ITU 2025

Bcee IpaBa COXpPAaHCHBLI. Hu OJHa U3 qacTen ,Z[aHHOﬁ Hy6J'II/IKaIII/II/I HE MOXET OBITh BOCHPOU3BECICHA C MOMOIIBIO KaKUX OBI
TO HU OBLIO CpeACTB 0e3 NpeaABAPUTECIIBHOTIO MUCbMCHHOI'O pa3pClICHUA MCD.
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PEKOMEH/JIALIUS MCD-R M.1787-5

Onucanue cucTeM U ceTeil PpaAHOHABUTALIMOHHON CIIyTHUKOBOM CJIYKObI
(kocMoc-3eMJIsl 1 KOCMOC-KOCMOC) M TEXHUYECKHEe XapaKTePUCTHKH
nepeaIMX KOCMUYECKHX CTAHIUI, pAa00TAIONIUX B M0JI0CAX YACTOT
1164-1215 MTI'u, 1215—1300 MI'n u 1559-1610 MI'

(Borpocst MCD-R 217-2/4 u MCD-R 288/4)
(2009-2012-2014-2018-2022-2024)

Cdepa npumenenust

B nacrosimeii Pekomenpaiuu npejcrasicHa HHGopMaiids 00 OpOUTAIBHBIX MapaMeTpax, HaBUTaIMOHHBIX
CHUTHaJIaX U TEXHUYECKMX XapaKTEPUCTHUKAX CHUCTEM W CETeW PaJMOHABUTAlIMOHHOMN CIIyTHHKOBOH CITYKOBbI
(PHCC) (xocMmoc-3emiisi, KOCMOC-KOCMOC), paOoraromx B Tmojocax dvacror 1164—1215 MI'n,
1215-1300 MI'mt u  1559-1610 MI'u. DOrta uHdopmanus npeaHa3HaueHa JUIS KCIOJIB30BaHUSA IPU
OCYIIECTBJICHUU OIICHKH BO3JEHCTBUS moMeX Mexay cuctremMamu u cetsimu B PHCC u npyrumu ciyx0amu u
CHCTEMAaMH.

KuaroueBkle cioBa

PHCC, opbutanbhble napaMeTpbl, HABUTAIIMOHHBIC CUTHAJIBI, TEXHUYECKUE XapaKTePUCTUKH.

A0OpeBHATYpBI/TJI0CCAPHIL

ABAS  Aircraft-based augmentation system BoproBas cucrema auddhepeHmaIbHbIX
HIOMIPABOK

ECEF Earth-centred, Earth-fixed I'eomeHTpUYECKUIT HEOABYKHEBIH
OTHOCHUTENHHO 3eMITH

GBAS  Ground-based augmentation system Hazemnuas cucrema auddepeHnaabHbIX
HIOMIPABOK

GMS Ground monitoring station HazemHast cTaHIus KOHTPOJIS

GTRF  Galileo terrestrial reference frame Haszemnuas omopnas cets Galileo

GUS Ground uplink station CraHuus CBS3U Ha THHUU BBEPX

HA High accuracy BT BrICOKast TOYHOCTH

ITRS International terrestrial reference frame MesxayHapogHas Ha3eMHas OITOPHask CETh

MCS Master control station I'maBHast CTaHIUS YIIPABICHUS

MRS Monitor and ranging station CraHuMs KOHTPOISA U U3MEPEHHS JaTbHOCTH

NCS Network communication subsystem IMomacucTeMa CETH CBSI3H

0S Open service OTkpHITas cayxoba

PNT Positioning, navigation and timing Omnpe/esieHrue MECTOIOIOKCHHUS, HABUTAITHSI
Y CHHXPOHH3AIUS

PRN Pseudo-random noise TceBaocayvaitHblii 1ryM

PRS Public regulated service VYnpasnsiemasi rOCy1apCTBOM CITy»x0a

PSD Power spectral density ITIOTHOCTD CHIEKTPATBHOM MOIIHOCTH

SA Standard accuracy CT CraniapTHasi TOYHOCTb

SBAS Satellite-based augmentation system CrytHuKOBas cucremMa AuddepeHIraabHbIX

IompaBoOK


https://www.itu.int/pub/R-QUE-SG04.217
https://www.itu.int/pub/R-QUE-SG04.288
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SiS Signal-in-space CurHan B KocMOce

SPS Standard positioning service Cnyx0a cTaHIapTHOTO ONpPEACICHUS
MECTOIOJIOKCHUSI

WAAS  Wide area augmentation system ['mobanpHas cucTeMa pacipoCTpaHeHHs

T depeHInaTBEHBIX TTOMPAaBOK

CootBercrByonue Pekomengamuu u Oruerst MCI-R

Pexomenpamms MCO-R M.1318 — Mojenbs OlEHKHM HEMpPEphIBHBIX IIOMEX CO CTOPOHBI PaJMOWCTOYHHKOB, KpOMe
HCTOYHHKOB B PaJMOHABUTAIIMOHHOW CITyTHHKOBOW CIy’0€, CHCTeMaM W CeTsIM paJNOHABHTallMOHHOM
CITyTHUKOBOHM CIy»KOBbI, pabotatonum B mojocax 1164—1215 MTIn, 1215-1300 MIm, 1559-1610 MI't
u 5010-5030 MI'

Pexomennarmst MC3-R M.1831 — MeTovka KOOPIUHAIIAY IS OLICHKH MEKCUCTEMHBIX IIOMEX B PaIMOHABUTAI[IOHHON
CITyTHUKOBOH CITy>kK0e

Pexomenpamms MCD-R M.1901 — PykoBonctBo 1o Pexomenpmanmsim MCD-R, kacarommMmcsi cucteM U ceTeid
PAJMOHABUTAIIMOHHON CITyTHUKOBOM CIIYKOBI, paboTarommx B Tmojocax dactoT 1164—1215 M,
1215-1300 MTI'w, 1559-1610 MI'u, 5000-5010 MI't 1 5010—5030 MI'ny

Pexomennanust MCO-R M.1902 — XapakTepuCTUKM ¥ KPUTEPUM  3aIIUThl  MPUEMHBIX  3€MHBIX  CTaHIUA
paZMOHABUTAllMOHHOM  CHYTHHKOBOM  CIy)Obl  (KocMoc-3emuisi), pa0OTalolMX B MOJIOCE  YacTOT
1215-1300 MTI'i

Pexomennanust MCO-R M.1903 — XapakTepuCTUKM ¥ KPUTEPUH  3AIIUTHl  MPUEMHBIX  3€MHBIX  CTaHIUiA
paZMOHABUTAlIMOHHOW  CIHYTHHKOBOM  CIyXObl  (KocMoc-3eMisl) HM  NPUEMHUKOB  BO3JYLIHOW
paZiMoHaBUTAIMOHHOM CITyObI, padoTaronux B nosoce 1559—1610 MI'n

Pexomennanust MCO-R M.1904 — Xapakrepuctuky, TpeOOBaHHMS K IIOKa3aTeNisiM KadyecTBa W KPUTEPUU 3allUThI
MPUEMHBIX CTAHIUHN paJOHABUTAIIMOHHON CITyTHUKOBOI CITy’KOBI (KOCMOC-KOCMOC), pabOTaIOMIMX B IOJIOCAX
gacTtoT 1164—1215 MI'n, 12151300 MI'y 1 1559-1610 MI'g

Pexomenpanms MCO-R M.1905 — XapakTepucTuK ¥ KPUTEPUHM 3allMThl Ul TMPHUEMHBIX 3€MHBIX CTaHIMH
B Pa/IMOHABUTAlIMOHHOM  CIyTHUKOBOM  ciiyx0Oe  (kocMoc-3emiisi), pa0OTaloLMX B MOJOCE  YacTOT
1164-1215 MI'

Pexomenpanms MCO-R M.2030 — Mojenb OLEHKM HMIYJIBCHBIX [OMEX OT COOTBETCTBYIOIIMX HCTOYHHKOB
paIMOCUTHATIOB, KPOME HCTOYHMKOB B DaJHOHABHTAIMOHHON CIYTHHKOBOW CIyk0e, CHCTeMaM H CETsIM
paJIMOHABUTAIMOHHOM CITyTHUKOBOWM CIyxObl, pa0oTaromuMm B Tonocax uactor 1164—1215 M,
1215-1300 MI'y u 15591610 MI'1

Report ITU-R M.766 — Feasibility of frequency sharing between the GPS and other services

Report ITU-R M.2458 — Radionavigation-satellite service applications in the 1164—1215 MHz, 1215-1300 MHz,
and 1559-1610 MHz frequency bands

Accambiest pagurocssizu MCD,

ydumbsleas,

a) YTO CHCTEMBI U CETH PaJMOHABUTAIIOHHOW CIyTHHKOBOH ciry:k0b1 (PHCC) Ha BceMupHO# OCHOBE
MPENOCTABISIIOT TOYHYIO HH(OPMALMIO UII MHOXKECTBA INPUMEHEHUIH ONpEAETeHUs MECTOIOJIOXKEHUS,
HaBUTAMM M CHUHXPOHM3ALlMH, BKIIOYas acleKThl OE30MaCHOCTH VI HEKOTOPBIX MOJOC 4YacTOT U INpPU
OIIPEIENICHHBIX YCIOBHIX U NPUMEHEHUSX;

b) YTO CYLIECTBYET P padOTaOIIMX U IUIAHUPYEMBIX K BBOLY B 3KcILTyaTanuto cucreM u cereit PHCC;

C) 4yro J100as COOTBETCTBYIOLIMM O0pa3oM O0OpyIOBaHHAs 3€MHas CTaHLUS MOXET NPUHUMATh
HaBUTAMOHHYI0 HH(popManuio oT cucteM u cereil PHCC Ha BceMupHOii 0cHOBE,

npusnaeas,

a) 4T0 MoNockl 4yactoT 1164—1215 MI'n, 1215-1300 MI'm u 1559-1610 MI'ty pactipenenenst PHCC
(xocMoc-3eMITs 1 KOCMOC-KOCMOC) Ha TMIEPBUYHOI OCHOBE;


https://www.itu.int/rec/R-REC-M.1318/en
https://www.itu.int/rec/R-REC-M.1831/en
https://www.itu.int/rec/R-REC-M.1901/en
https://www.itu.int/rec/R-REC-M.1902/en
https://www.itu.int/rec/R-REC-M.1903/en
https://www.itu.int/rec/R-REC-M.1904/en
https://www.itu.int/rec/R-REC-M.1905/en
https://www.itu.int/rec/R-REC-M.2030/en
https://www.itu.int/pub/R-REP-M.766
https://www.itu.int/pub/R-REP-M.2458
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b) yro nojocsl yactoT 1164—1215 MI'ny, 1215-1300 MI'u u 1559-1610 MI' Takke pacmpeneneHbl
Ha MIEPBUYHOI OCHOBE IPYTUM CIIyX0aMm;

C) yto ucnoib3oBanne PHCC B monoce wactor 1215-1300 MI'i ocymiecTBisieTcss B COOTBETCTBUH
¢ myHktom 5.329 PP;

d) 4TO B COOTBeTCTBUHM C TyHKTOM 5.328B PP paGota cuctem m cereit PHCC, namepeBarommxcs
HCIOJIB30BaTh MOJOCH dacToT 1164—1215 MI'n, 1215-1300 MI', 1559-1610 MI'y u 5010-5030 MI 1,
B OTHOILICHWW KOTOPBIX MOJHAsE MH(OpMaLUs Uil KOOPIUHALIMN WM 3asIBJICHHUSI, B 3aBUCUMOCTH OT CITydas,
noxydeHa biopo paaguocsssu nocne 1 saBaps 2005 rona, ocymiecTBISIETCS B COOTBETCTBUU C MOJOKEHUSIMU
nyHktoB 9.12, 9.12A u 9.13 PP;

e) YTO B COOTBETCTBUU C MyHKTOM 9.7 PP ctanumu cnythukoBbix cereit PHCC, ucnons3yronmx 'CO,
JIOJIKHBI OCYIIECTBIIATh KOOPAMHALMIO C IPYTUMH IOJAO0OHBIMHU CITyTHUKOBBIMHU CETAMMU;
f) yro B Pexomenpanmsax MCD-R M.1905, MCD-R M.1902, MCD-R M.1903 1 MCD3-R M.1904

NpeaACTaBJICHBI TEXHUYCCKUC W IKCINTYyaTallUOHHBIC XAPAKTCPUCTUKU U KPUTCPHUU 3alllUThI JJIA MMPUEMHBIX
crannuii PHCC (kocMoc-3emiis U KOCMOC-KOCMOC), paboTaroimux B mojiocax 4vactor 1164—1215 MI'n,
1215-1300 MI'it u 1559—1610 MI'w;

0) yto B Pexomenmanmu MCDH-R M.1318 npezcrasieHa Mojeib OLIEHKA HEMPEPBIBHBIX MOMEX CO
CTOPOHBI PAANONCTOYHIKOB, Kpome nctogankoB B PHCC, cucremam u cersim PHCC, paboTatommm B rmosrocax
1164-1215 MTI'1x, 1215-1300 MI'1y, 1559—-1610 MI'tt 1 5010—5030 MI'1;

h) yto B Pexomenmarmun MCD-R M.2030 npejpcraBieH METOJ OICHKH HMMITYJIBCHBIX IOMEX OT
COOTBETCTBYIOIINX MCTOYHHUKOB pannocurHaioB, kpome ncrounnkoB B PHCC, cucremam u cersim PHCC,
paboTaromumM B mojiocax vyactoT 1164—1215 MTI'u, 1215-1300 MI't u 1559-1610 MI'1;

i) yro B Pekomenpmanmu MCDH-R M.1901 mnpejictaBieHO pPYKOBOJACTBO MO 3TOW W JIPYTHM
Pexomenmaniusam MCD-R, xacarommumcst cucrem u cered PHCC, paboraromux B IOiocax dYacToT
1164—1215 MI'y, 1215-1300 MI'1y, 1559-1610 MI't, 5000—-5010 MI'm 1 5010—5030 MI'1;

D yro B OTuere MCD-R M.766 comepskutcs HMHpOpMALKS, OTHOCAMIASACS K (PYHKIMOHHPOBAHHIO
PHCC B mosoce gacror 1215—1300 MI'1;
k) yto B Pekomenmaiiun MCD-R M.1831 mpezcraBicHa METOIUKA OLIEHKH MEKCHCTEMHBIX IOMEX

B PHCC, xotopas 10opKHA UCIIOJIB30BAThCS IPH KOOPIMHAITMHN MEXK Ty cuctreMamu u cetsimu B PHCC;

)] gyro B Otuere MC3-R M.2458 cozxepxutcs momoiHUTeNnbHAs WHGOpMAIUS O TEKYIIUX |
wianupyembix  npuMeHennsx PHCC B momocax wactor 1164-1215MTIn, 1215-1300MI'nu wu
1559-1610 MTI'n, B ToM uncie gomnonautensasie npuMeHennss PHCC, He paccMoTpeHHbIe B PekoMeH marusx
cepuu M,

peKomeHoyem

1 YYUTBIBaTh, 4TO B monocax 1164—1215MIu, 1215-1300 MI'n un 1559-1610 MI'i nOMKHBI
HCIIOJIb30BaThCSl XAPAKTEPUCTUKH, MPEACTABICHHBIE B ONMCAHUM TEPEIAIONINX KOCMHYECKHX CTaHIUi
u cucreM B [Ipunoxennsax 1-14:

11 [P ONPEAEIICHUH METOAUKHU U KPUTEPUEB IS B3aUMHOM koopauHanuu cucteM u cereit PHCC;

1.2 IpU  OIIGHKEe BO3ACUCTBUsA moMex Mexnay cucremMamu u cersmu PHCC (kocmoc-3emist u
KOCMOC-KOCMOC) M CHCTeMaMU JpyTuX ciry’k0 ¢ yuetom craryca PHCC mo cpaBHeHHIO C 3TUMHU IPyTUMHU
ciyx0amu;

2 paccMaTrpuBaTh KaKk 4acTb HaCTOSIH.Ieﬁ PeKOMeHI[aI_II/IH cieayromiee HpI/IMGLIaHI/Ie.

[NPUMEYAHUE. — B TlpunoxxeHusx K HacTosmeld PexomeHmammu TepMHUH "OUama3oH 4YacTOT CHTHanma" O3HA4aeT
mrama3oH dactot paccmatpuBaemoro curana PHCC (s cuctem CDMA: Hecymas wactora * [lonoBuHa MMpHUHED
TIOJIOCHI CHTHaNA (ecnu He ykazaHo mHoe); i cucteM FDMA: OcHoBHas yactota + (Homep kamama * YacrotHOe
pasHecernne) + [losoBHHA IIMPUHBI TOJIOCH KaHANa). Takke JOJDKEH OBITh MPHUBEACH MAIa30H HOMEPOB KaHAJIOB JUIS
cucteM FDMA. Jlnana3oH 9acTOTHI CHTHANIA BEIpaXkaeTcsi B Merarepuax (MIm).


https://www.itu.int/rec/R-REC-M.1905/en
https://www.itu.int/rec/R-REC-M.1902/en
https://www.itu.int/rec/R-REC-M.1903/en
https://www.itu.int/rec/R-REC-M.1904/en
https://www.itu.int/rec/R-REC-M.1318/en
https://www.itu.int/rec/R-REC-M.2030/en
https://www.itu.int/rec/R-REC-M.1901/en
https://www.itu.int/pub/R-REP-M.766
https://www.itu.int/rec/R-REC-M.1831/en
https://www.itu.int/pub/R-REP-M.2458
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IIpunoxenne 1

TexHuuyeckoe oNMUCaHue CUCTEMbI M XaPaAKTePUCTUKU NepeJaruX KOCMUAYECKUX
CTAaHUMH 17100a/1bHOI HABUTAMOHHOM cnyTHUKOBOM cuctembl [JIOHACC

1 BBenenue

Cucrema ['JIOHACC cocroutr u3 24 CyTHUKOB, pa3MEIIEHHBIX C pPaBHOMEPHBIM CIBUTOM B TpeX
OpOUTANTBHBIX TUIOCKOCTSIX MO BOCEMb CITYTHHKOB B KaKJOW IUIOCKOCTH. YTOJ HAKJIOHEHHS OpOUTHI
cocraBisieT 64,8°. Kax b1l ClyTHUK NepefaeT HaBUTallMOHHbBIE CUTHANBI B Tpex auamnazoHax: L1 (1,6 [T),
L2 (1,2TTu) u L3 (1,1 ITu). CiyTHUKK TeperaroT JBa THMA CHTHAIOB: CUTHAJIBI MHOTOCTAHIIMOHHOTO
JOCTYTIa C YaCTOTHBIM DPAa3/IeNeHHEM M CHUTHAJIbl MHOTOCTaHIIMOHHOI'O JOCTYIA C KOJOBBIM pa3/ieleHHEM.
CurHaigpl MHOTOCTAHIIMOHHOTO JIOCTyNa C YaCTOTHBIM pa3JelIeHHEM pazIU4aloTCs 3HAYeHHEM Hecyllen
YacTOTHl; OJMHAKOBas Hecyllas 4YacToTa MOXKET HCIIOJIb30BAThCS  AaHTUIOJHBIMH  CITyTHHUKaMU,
PAacIoJIOKEHHBIMHA B OJHOM IIJIOCKOCTH. HaBuranyoHHble CUTHAJIBI MOLYJIMPYIOTCSI HENIPEPBIBHON JBOUYHOM
MOCJIEI0BATEILHOCTBIO (KOTOpask COAEPKUT WHPOpMaIUIo 00 ddeMepuiax CIyTHHKAa U BPEMEHH), a TaKkKe
TICEBIOCITYYalHbIM KOAOM JUISI M3MEPEHHUH MceBAoAanbHOCTH. CHrHajlbl MHOTOCTAHIIMOHHOTO JOCTyMa C
KOZIOBBIM DAa3/IEIeHHEM WMEIOT OJHY M Ty )K€ HECYII[YI0 YacTOTy M PazIHYaloTcs KOAOM. ODTH CHUTHAIBI
MOJIyJINPOBAaHbI CTPYKTYPHPOBAHHOW JBOMYHOM ITOCIIEAOBATENFHOCTBIO, COJAEpIKaIleld KOAMPOBAHHBIE
JaHHble 00 adeMepugax W BpeMeHH. [lonmb30BaTenb, MONYYAIOUIMN CHTHAJIBI OT YeThIpeX WM Oolee
CIYTHUKOB, IMEET BO3MOXKHOCTh ONPEAETUTH C BHICOKOW TOYHOCTBHIO TPH KOOPIHWHATHI MECTOIIOIOXKEHNUI U
TPU COCTAaBJISIONIME BEKTOpa CKOPOCTH. HaBHWranMoHHBIE OIpeNeeHnsT BO3MOXHBI MPH HaXO0XKJICHUH
Ha [TOBEPXHOCTU 3€MJIU UJIM OKOJIO HEe.

11 TpeGoBaHus Mo yacrore

B ocHoBe TpeGoBanuii mo yacrote mis cucteMbl [JIOHACC nexar mpo3padyHocTh HOHOCHEPHI, OIOKET
PaIMOIMHUH, IPOCTOTA TIOTB30BaTEIbCKUX AaHTEHH, MTOJIABJICHIE MHOTOJYYEBOCTH, CTOMMOCTB 000pY I0OBaHUS
1 royioxkeHus Permamenta paguocssizu (PP).

111 Curaaabl MHOTOCTAHIIHOHHOTQ A0CTYyIIA ¢ YACTOTHBIM Ppa3saA€JICHUEM

Hecymme 4acToThl HaBHTAIMOHHBIX CHTHAJIOB MHOTOCTAHIIMOHHOTO JIOCTYIA C YacTOTHBIM pa3lieliCHHEM
pazauuarorcs Ha 0,5625 MI'm B auamazone L1, nHa 0,4375 MI'nm B nuamaszone L2 u nHa 0,423 MI'mp B
mquanasone L3.

C 2006 roma rHoBbie ciytHUKH B cucteme ' JIOHACC ucronssytor ot 14 g0 20 Hecymmx 4acTOT B Pa3HBIX
muama3zoHax. B jgmanasone L1 wmcmomp3yroTcs Hecymme dacToTel oT  1598,0625 M (HwxkHAA) 110
1605,3750 MI't (BepxHsisi), B quanasoHe L2 ucmonb3yroTest Hecyye 4acToThl oT 1242,9375 MI'1 (HUKHsIA)
mo 1248,6250 MI'm (Bepxmssi), B nmuanasone L3 wmcmonbi3yrorcss Hecymue dacToTel orT 1201,7430 MI'n
(amxussn) qo 1209,7800 Ml (BepxHss). HoMuHanbHBIe 3HAUYEHUS HECYIIUX YacTOT JJII HABHTAI[MOHHBIX
paanocurHanos, ucronb3yemeie B cucreme ' JIOHACC, npuenens: B Tadmuie 1.



Pex. MCI-R M.1787-5 11

TABJIMLA 1
HoMmuHanbHbIE 3HAYECHUA HECYIIMX YACTOT VISl HABUTAIIHOHHBIX PAUOCUTHAJIOB
B cucreme 'JIOHACC

K (Homep Hecymeii FKL1 FKL2 FKL3

4acToThI) (MTI'm) (MTI'm) (MTI'n)
12 - - 1209,7800
11 - - 1209,3570
10 - - 1 208,9340
09 - - 1208,5110
08 - - 1 208,0880
07 - - 1 207,6650
06 1 605,3750 1 248,6250 1 207,2420
05 1604,8125 1 248,1875 1 206,8190
04 1 604,2500 1 247,7500 1 206,3960
03 1 603,6875 1 247,3125 1 205,9730
02 1 603,1250 1 246,8750 1 205,5500
01 1 602,5625 1 246,4375 1 205,1270
00 1 602,0000 1 246,0000 1 204,7040
-01 1601,4375 1 245,5625 1 204,2810
—02 1 600,8750 1 245,1250 1 203,8580
-03 1 600,3125 1 244,6875 1 203,4350
-04 1 599,7500 1 244,2500 1 203,0120
—05 1 599,1875 1 243,8125 1 202,5890
—06 1 598,6250 1 243,3750 1 202,1660
—07 1 598,0625 1 242,9375 1201,7430

Ha xaxxmoit Hecymieil 9acToTe OCyIIeCTBIsIeTCS rmepenada AByX (a3oMaHUITy TupoBaHHBIX (Ha 180° mo dasze)
HaBUTAIIMOHHBIX CUTHAJIOB CO CABUTOM 10 (haze Ha 90° (B KBaaparype). DTHMH CUTHAJIAMH SBIISIOTCS CHTHA
cragpaptHo¥ TouHocTH (CT) u curuan Beicokoit Tounoctu (BT).

1.1.2 CurHajibl MHOTOCTAHIIHOHHOTIO JIOCTYNA ¢ KOJOBbIM pa3/ieJieHueM

Hecymme 4acToThl HABUTAIIMOHHBIX CUTHAJIOB MHOTOCTAHIIMOHHOTO JIOCTYIa C KOJOBBIM pa3jieieHUueM
I'JIOHACC — 1600,995 MI'1i, 1248,06 MI'tt 1 1202,025 MTI'y B quamazonax L1, L2 u L3, cooTBETCTBEHHO.

CurHan MHOTOCTAHIIHOHHOTO JIOCTYINa C KOJOBBIM pa3zjieliecHHeM B jauamna3oHe L1 cOCTOMT W3 dveThipex
KOMITOHEHTOB, 00pa3yembix momxymsiiusimu BPSK(1), BOC (1,1) u BOC (5,2.5).

CurHan MHOTOCTAHIIHOHHOTO JIOCTYINa C KOJOBBIM pa3JielicHHeM B jJuamna3oHe L2 COCTOMT W3 4YeThIpex
KOMITOHEHTOB, 00pa3yembix momxyisiiusimu BPSK(1), BOC (1,1) u BOC (5,2.5).

CurHan MHOTOCTAHIIMOHHOTO JOCTyNa C KOJOBBIM pasieieHueM B auana3oHe L3 cocTouT u3 IBYX
KOMITIOHEHTOB, 00pa3yemMbIx Moaysinueir BPSK(10).

2 0030p cucremsl

Cucrema T'JIOHACC obecnieunBaeT HaBUTAMOHHYI HH(GOpPMALMIO M CHTHAJBl TOYHOI'O BpPEMEHHU
JUIS1 HA3eMHBIX, MOPCKHX M KOCMHYECKHX HOJIb30BaTEICH.

Cucrema paboTaeT MO NPUHIMITY MMACCUBHOW Tpwiarepanuu. OOOpynOBaHHE NOJIb30BATEICH CUCTEMBI
I'IOHACC ocyiiecTBisieT U3BMepeHue NCeBA0JANBHOCTY U PaiuaibHOM MCEBIOCKOPOCTH MO BCEM BUIUMBIM
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CIlyTHUKAM U MpUHUMaeT uHdopmaiuio 06 3demMepuaax CliyTHUKOB M TTapaMeTpbl BpeMeHH. Ha ocHoBaHuM
9THUX JAHHBIX PACCUUTHIBAIOTCS TPU KOOPAMHATHI MECTOIOJIOKEHUS MOJIb30BATENS U TPU COCTABJISIOLINX
BEKTOpa CKOPOCTH, a TaKXKE BBINOJHSACTCS KOPPEKTUPOBKA Mo BpeMeHu u 4actoTe. B cucreme I'JIOHACC
ucnonb3yercs cucrema koopaunat [13-90.

3 Onucanme CHCTEMBI

Cucremy I'TTIOHACC cocTaBistOT TpU OCHOBHBIX CETMEHTa: KOCMHUUECKUI CErMEHT, CETMEHT YIPaBJIEHUS U
[10JIb30BATEIbCKUI CETMEHT.

3.1 KocMuyeckuii cerMeHT

Cucrema ['JTOHACC cocrout u3 24 CIyTHUKOB, pa3MEIIEHHBIX B TPEX OPOMTANBHBIX IJIOCKOCTSX TI0 BOCEMb
CIYTHHKOB B Ka)XJIOW IIOCKOCTH. I[IOCKOCTH pa3HeceHbl Mexay coboil mo monrore Ha 120°. Yron
HaAKJIOHEHHUs1 opOuTHI coctanisieT 64,8°. COyTHHKH B TUIOCKOCTH Pa3MElIeHbI ¢ PABHOMEPHBIM C/IBUTOM II0

aprymenty mupotsl 45°. Tleproa nx obpamenust cocrasisier 11 vac. 15 mun. Bricota opOUTHI cocTaBisieT
19100 xm.

3.2 CermMeHT ynpasJieHUsl

CermMeHT yINpaBIEHUS COCTOWUT M3 ILIEHTPA YIMPABIECHHUS CHCTEMOW M CeTH CTaHIMK KOHTpoisA. CTaHIUU
KOHTPOJII OCYIIECTBIISIIOT HM3MEpEeHHE OpOMTANBHBIX MapaMEeTpOB CIIYTHHKOB W CIBHTa IO BPEMEHHU
OTHOCHTEJHHO TJIaBHBIX YAaCOB CHCTEMBI. JTH JTAHHBIE ITEPEJAIOTCS B IIEHTP YIPaBICHUS CHCTeMOil. B 1ieHTpe
Ha ©XEIHEBHOW OCHOBE MPOM3BOAMUTCS BBIYUCIEHHE 3(peMepua W TapaMEeTpOB KOPPEKIHH BPEMEHH
W Tiepeniada cooOIeHN I Ha CITYTHUKY Yepe3 CTaHI[UH KOHTPOJISL.

3.3 IToab30BaTeIBLCKHIT CEIMEHT

[Tomp30BaTeNbCKU CETMEHT COCTOUT W3 OOJBIIOTO YHCIA MOJb30BATENbCKUX TEPMUHAIOB Pa3HBIX THIIOB.
[Monp3oBaTeNnbCKUil TepMUHATT 00pa3yIOT aHTEHHA, MPUEMHHUK, TPOIECCOp M yCTPOHCTBO BBOJIA/BHIBOJIA.
310 000pyAOBaHNE MOXKET WCIOIB30BAaThCd B COUYETAHWH C APYTHMH HABUTALMOHHBIMU MpHOOpamMu IS
MOBBIIICHHUSI TOYHOCTH W HAJISKHOCTH HABHUTraluu. Takoe codeTaHwe MOXKET ObITh OCOOCHHO MOJIE3HBIM
T T1aT(GopM, XapaKTepU3YIOIMIUXCS BBICOKUM YPOBHEM THHAMHUYHOCTH.

4 CTpyKTypa HABUTalHOHHOTO CHTHAJIA

4.1 CuUrsajbl MHOTOCTAHIIHOHHOIO JOCTYIA € YACTOTHBIM pa3/ieieHueM

Crpykrypa curnana CT ojguHakoBa B o0omx saumanazoHax L1 w L2 u ormuvaercs B auamasone L3.
310 nceBaOCIyYaiiHas MOCIEA0BATENbHOCTh, KOTOPAs CyMMHUPYETCS 10 MOYJIIO 2 C HETIPEPBIBHBIM IOTOKOM
JMBOWYHBIX JTAaHHBIX, MepefaaBaeMbix co ckopocteio 50 out/c (L1, L2) u 125 6ut/c (L3). IlceBnocmyuaiinas
MOCIIEI0BATENFHOCTD XapaKTepu3yercs yacToToi ciaemoBanus unmoB 0,511 MI'n (mmst L1, L2) u 4,095 Ml
(mst L3) n meproiom moBTOpeHus 1 mc.

B muanazonax L1, L2 u L3 curnan BT sBnsercs Takxe nceBAOCIy4YailHOM MOCIEI0BATEIbHOCTHIO, KOTOpas
CYMMHPYETCS TI0 MOXYN0 2 C HENpPephIBHBIM IMOTOKOM [BOMYHBIX JAaHHBIX. YacToTa YHWIIOB B ATOH
TICEBIOCITYYallHOI MocnenoBaTensHocTH coctaBisier 5,11 MI'm B mmamazonax L1 m L2 u 4,095 MI'11 B
nuarmas3one L3.

JIBonuHbIe aHHBIE cozepkaT MH(pOpMaIMo 00 dpeMepunax CIyTHHKOB, BPEMEHH M JPYTYIO IOJIE3HYIO
nH(popmaIuio.
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4.2 CurHajabl MHOTOCTAHIIMOHHOIO JOCTYNA C KOJOBBIM pa3jiejleHueM

B nuanazone L1 nBa curHaia MHOTOCTaHIIMOHHOTO JOCTYTIA C KOJAOBBIM pa3AeieHueM U3Ty4aloTcsl Ha OTHOU
Hecymeil yactote 1600,995 MI'u co cneurom mo ¢aze B 90° otHocuTenbHO Apyr Apyra. Kaxkaslii curaan
COCTOHUT M3 JIByX KOMIIOHEHTOB C MYJbTHIUIEKCUPOBAHUEM C pa3zeieHueM mo BpemeHu. CKOpOCTh nepeaadn
MAHHBIX COCTaBJILET 125 OUT/C U ONMHAKOBA JJI1 OOOUX CUTHAJIOB.

B nuanazone L2 nBa curHaia MHOTOCTAHIIMOHHOTO JOCTYTIA C KOJOBBIM pa3eieHueM U3Ty4aloTcsl Ha OTHOU
Hecymeil yacrtore 1248,06 MI'y co caBurom mo ¢aze B 90° oTHocuTensHO Apyr Apyra. Kaxaplid curxan
COCTOUT M3 JIByX KOMIIOHEHTOB C MYJbTHIUIEKCHPOBAHUEM C pa3zeieHueM mo BpemeHu. CKOpPOCTh Mepeaadn
MAaHHBIX cocTaBisteT 125 out/c u 250 OUT/C, COOTBETCTBEHHO.

B mumanazone L3 curHais MHOTOCTAHIIMOHHOTO JOCTYIA C KOJOBBIM pa3JICICHUEM H3JIydaeTcs Ha YacToTe
1202,025 MI'y 1 BiiItouaeT B ceOs JBa CHTHaJa OJMHAKOBOMW MOIIHOCTA C (Da30BOM MaHUMYJISAIMEH,
CIBUHYTHIX OTHOCHTEIILHO APYT Apyra o daze va 90°. Ckopocts nepeaaun qanaeix 100 6ut/c.

5 MolHOCTbh U CIICKTP CUTHAJIOB

5.1 CurHajabl MHOTOCTAHIIHOHHOIO JOCTYNA C YACTOTHBIM pa3/iejieHueM

[epenaBaemple CHTHAJIBI UMEIOT JIJUIMITHYECKYIO TPABYI0 KPYTOBYIO TOJSIPH3ANUIO € KOA(P(OHUIMEHTOM
ammunTHaHOCTH He Xyxe 0,7 B auamazonax L1, L2 u L3. MunnmaneHas rapanTupyeMasi MOIITHOCTh CUTHAaIa
Ha BXOJIe TIpUeMHHUKa (Tpesmonaras ycuieHue antenHsl 0 nbu) onpenensiercst kak —161 nbBt (—131 nbwm)
qisa curnanoB CT u BT B quanazonax L1, L2 u L3.

B cucreme T'JIOHACC wucnone3ytorcss Tpu Kimacca wusnmydenwms: SM19G7X, 1MO02G7X, 10M2G7X.
XapaKkTepUCTUKK 3TUX CUTHAJIOB IIPUBE/ICHBI B Ta0HIIE 2.
TABJINLIA 2
XapaKTepUCTUKU CUTHAJIOB MHOTOCTAHIIMOHHOT0 JOCTYNA ¢ YACTOTHBIM pa3fejieHueM
cucrtemnl 'JIOHACC
MakcumanbHas | MakcumanbHast
IIupuna
NUKOBast CHEeKTPAIbLHAN Yeuienue
Juanazon Kuace M0JI0CHI
MOLIHOCTH IJIOTHOCTH AHTEHHbI
4acToT H3JIydeHust nepeJaTYuKa ——— MOmHOCTH (15)
(M) (1BBT) (1B(B1/T'm))
L1 10M2G7X 10,2 15 —52 11
1M02G7X 1,02 15 —42
L2 10M2G7X 10,2 14 —53 10
1M02G7X 1,02 14 —43
L3W 8M19G7X 8,2 15 -52,1 12
8M19G7X 8,2 15 -52,1

@ ITpa curaana ITIOHACC cOBHHYTHI OTHOCHTEIBHO APYT Apyra Ha 90° (B KBaApaType).

Orubaromas CIeKTPaIbHOM MOIIHOCTH HABHTAIHOHHOTO CHTHANA OMICEIBaeTcs GyHKImed (sin X/X)%:

X = T[(f_fc)/ft’
rae:
f: paccMarpuBacMas 4acToTa,
fc: HECyIlasa 4aCToTa CUIrHajia,

fi.  wacrora 4ynmnos.

I'maBHBIA NemecTOK crekTpa oOpa3yeT OInepaTHBHBIN chekTp curHajga. OH 3aHUMaeT IIUPUHY IOJIOCHI,
skBUBaJIeHTHYO 2fi. [llupuna nenecTkoB SkBUBaieHTHA fi.
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5.2 CurHajabl MHOTOCTAHIIMOHHOIO JOCTYNA C KOJOBBIM pa3jiejleHueM

B cucreme I'NIOHACC wucnomns3yercs yetbipe Knacca usmyuenuit: 2M05G7X, 4M10G7X, 15M4G7X un
20M5G7XCC. XapakTepUCTHKH STUX CUTHAJIIOB IIPUBEACHKI B Ta0uIe 3.

TABJIMILIA 3
XapakTepuCTHKU CUTHAJIOB MHOTOCTAHIIMOHHOIO J0CTYIA ¢ KOJOBBIM pa3jieJleHH eM
cucrembl I'JIOHACC
Mnouna MaxkcumanbHast | MakcuMaabLHast
Juanason Knace no.rllz)cm NHKOBas CHeKTpaJIbHast Ycunenne
wacToT - HeperaTanKa MOIIHOCThH IJIOTHOCTD AHTEHHBI
yu p(MFlI) H3J1ydeHHust MOIIHOCTH (nb)
(nbBT) (aB(B1/T'm))
2MO05G7X 2,05 15,6 —44,1
L1 4AM10G7X 41 15,6 —46,7 1
15M4G7X 15,4 15,6 -51,3
15M4G7X 15,4 15,6 -51,3
2MO05G7X 2,05 14 —45,6
AM10G7X 41 14 —48,2
L2 15M4G7X 15,4 14 52,8 125
15M4G7X 15,4 14 -52,8
L3 20M5G7XCC 20,5 13 -56,6 124
20M5G7XCC 20,5 13 -56,6 '

IIpuioxkenne 2

TexHuuyeckoe ONMUCAHUE U XAPAKTEPUCTUKH IJ100aJTbHOM CHCTEMBI
onpenejsenuss mecronosoxenus (GPS) Navstar

1 BBenenne

Texymas nabopmarus o rmobanpHON cucreMe omnperneneHus mecrononoxkenus (GPS) Navstar 6ecrmatao
noctymHa mo anapecy http://www.gps.gov/. Uudopmarust o cucreme GPS, pabotaromieit B amama3oHax
1164-1215 MIm, 1215-1300 MI'm u 1559-1610 MI'i, BKIfOYeHa B HOBEHIIME BEPCHH CIICIUBUKAIUI
nnTepdeiica [S-GPS-200, 1S-GPS-705 u IS-GPS-800, conepkarime nociaeTHue Mo BpEMEHH YBEOMIICHHS 00
ux nepecmorpaxl. Mudopmanus o GpyHKIHMOHATBLHOM MHTep(deiice Tepenaun JaHHBIX MEXIy CErMEHTOM
yopaenenuss GPS  (CS) wu momp3oBaremsMu/cooOIiecTBaMu  MOMIACPKKH — monb3oBareneir  GPS
3aJOKyMEHTHPOBaHa B IMOCIEAHUX BEPCHIX JOKYMEHTOB 10 KoHTpomro uHTepdeiica GPS ICD-GPS-240 u
ICD-GPS-870, cogeprkaiiux mocjaeIHue M0 BPEMEHH YBEIOMIICHHA 00 MX MEepecMOTpax. YPOBHH CITYKObI
CTaHAApPTHOro ompeneneHuss Mecrononokenus (SPS) onpemensrorcs, wucxoas M3 MapaMeTpoB
LIMPOKOBEIIATENbHOIO CUTHANIA U CXeMbl CIyTHUKOBOH rpynmupoBku GPS. [lomonnurensHas nHbopmanus
00 YpOBHSX XapaKTEPUCTHK CHUTHaJoB B KocMoce (SIS), mpemocrtaBnsiemass mnpasurenscTBoM CLIA

1 Cneunduxammu unrepdeiicos 1S-GPS-200, 1S-GPS-705, 1S-GPS-800, ICD-GPS-240 u ICD-GPS-870
HaxoATCs 1o azapecy https://www.gps.gov/technical/icwg/.
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coobmiecTBy moisb3oBateneit SPS, 3amokyMeHTHpOBaHa B mocienHeir Bepcuu jaokymenta GPS SPS
Performance Standard, conepsaiueii nmocienee Mo BpeMEHH YBEIOMIIEHHE O IEPECMOTPAX?.

OcHoBHast cryTHUKOBas rpynmupoBka GPS cocTouT MUHHMAaNbHO W3 24 HAXOASAIIMXCA B IKCILTyaTaluu
CIIyTHHKOB, Pa3MEIICHHBIX C PABHOMEPHBIM CABUIOM B IIECTH OPOUTANBHBIX IIOCKOCTSIX, YTOJ HAKIIOHEHHS
KOTOpbIX cocraBisier 55°. CrnytHukun GPS oOmeraror 3emimo kaxabie 12 yacoB, m3ilydas HelpepbIBHBIC
HaBUTAMOHHbIE  curHaNbL. ~ CucremMa  oOecriedMBaeT TOYHOE  OMNpEACTICHUE  MPOCTPAHCTBEHHOTO
MECTONOJIOKEHHUS U BPEMEHH B JII000H TOUKe Ha MOBEPXHOCTH 3eMIIU MJIM OKOJIO HEe.

11 TpedoBanus no yacrore cucrembl GPS

B ocHoBe TpeboBanmii mo yacrore g cucteMbl GPS nexut onenka TpeboBaHuil Moab30BaTeNe K TOUHOCTH,
TOYHOCTb Y4eTa 33aJepXKKH PaclpoCTPaHEHHUs B HAIIPABIEHUU KOCMOC-3eMJIsl, MTOJaBJIEHHEe MHOT'OJYYEBOCTH,
CTOMMOCTh 000pYyZ0BaHUs, a Takke KoHpuryparnuu. Tpu KaHama UMEIOT I[EHTp Ha vactorax 1575,42 MI'n
(GPS L1), 1227,6 MI't (GPS L2) u 1176,45 MI't; (GPS L5).

Kanamer L1, L2 u L5 cocTosT M3 CIyTHUKOBBIX CHUTHAJIOB OIPEACIEHUS MECTOTOJOKEHHUS, HABUTAIIMU U
cuaxponusanuu (PNT), KoTopwie MpemoCTaBisAIOTCS 0e3 MpsAMoil aOOHEHTCKOW TIUIAThI JJIST MUPHBIX
IpaXJIaHCKHUX, KOMMEPUYECKUX U HAYy4YHBIX LIEJICH 10 BceMy MUPY. MOryT ObITh CITPOEKTUPOBAHBI IPUEMHHUKH
JUIs  00pabOTKM OJHOTO WM HECKOJIbKMX CHTHAJIOB B 3aBUCHMOCTH OT KOHKPETHOTO IPUMCHEHHUS,
MOTpeOHOCTEH ToJib30BaTeNe u/minm 1eneBoro peiHka. Curnansl GPS o0OecneunBaroT HeoOXoauMoe
YaCTOTHOE pa3HEeCeHWE M IMUPOKYI0 IIOJIOCY MPOIMyCKAaHUS IS YBEIWYCHHUS MATHbHOCTA M TOYHOCTH
CUHXPOHU3AINH, YIIYIIICHHOTO TOIaBJICHUS MHOTOJIYIEBOCTH U pe3epBupoBanms SIS.

2 00630p cucTeMbl

GPS — 9310 HenpepbIlBHO (QYHKIIMOHHUPYIOIIAs BCEMOTOHAS PaJUOCUCTeMa KOCMHUYECKOro 0a3MpoBaHUS,
npeaHasHadeHHas it corykO0e1  PNT u  oOecneumBarormas dpe3BBHIYAHO TOYHOE OIPEICICHHE
MPOCTPAHCTBEHHOTO MECTOIONIOKEHUS U HH(POPMAIIUIO O CKOPOCTH C TOYHOU MPUBSIZKOM K €JMHOMY BPEMEHH
IUTA  TIOJIh30BaTellel, MMEIOIIMX COOTBETCTBYIOIMee OOOpyIOBaHME W HAXOAAIIMXCA B JIOOOW TOYKE
Ha TIOBEPXHOCTH 3eMJTH MITH OKOJIO HEe.

Cucrema paboTaeT MO NMPHHIMITY TacCHBHOW Tprutareparuu. O6opynosanue monb3oBatenss GPS crauama
BBITIOJIHSCT HW3MEPEHUE TICEBIOJAIHOCTH JI0 YEThIPEX CIIyTHUKOB, PACCUUTHIBACT WX TMO3WIUU U
CHUHXPOHHU3YET UX CHUTHAIBI BpeMeHU ¢ GPS ¢ moMompio moimy4eHHbIX 3QeMepua U mapaMeTpoB KOPPEKIIHU
Bpemernn. (M3MepeHus Ha3bIBarOTCA '"TICEBAO", TOCKOJBKY OHH BBIIONHSIOTCS TIO0 HETOYHBIM dacam
MOJIb30BATEIISI M COJIEPKAT TOCTOSHHYIO OMIMOKY CMEIICHHS BCIEICTBHE CMENICHUS YacoB TIOJB30BATEINs
otHOcuTenbHO BpemeHnm GPS.) 3arem oOopymoBaHHWe OMpeNeNnseT MPOCTPAHCTBEHHOE MECTOIIONIOKEHHE
MOJIL30BATEISI B TEOIEHTPUUCCKON HEMOJBUKHOW OTHOCHUTEIHHO 3EMITU JIEKApTOBOHM CHUCTEME KOOPIMHAT
(ECEF) — BeemupHnoii reomesnueckoii ciucreme 1984 roma (WGS-84) u cMmelenne M0Ib30BaTENBCKUX TaCOB
OTHOCUTENHHO BpeMeH! GPS myTeM BBIUUCIICHHS COBMECTHOT'O PEIICHHS YeThIpeX YPaBHEHHUH JaTbHOCTH.

AHaIOTHYHO MPOCTPAHCTBEHHAS! CKOPOCTH IOJIb30BATENS M BEJIMYMHA MTOIPABKH YaCOB MOTYT OIPEIEIISThCS
IIyTEM PELICHUS YEThIPEX YPaBHEHUH CKOPOCTH U3MEHEHHS JaJIbHOCTH 110 H3MEPEHHUSIM CKOPOCTH NU3MEHEHUS
[ICEBIOJAIBHOCTH 10 YETBIPEX CITyTHUKOB.

3 CermMeHThI CHCTEMbI

Cucrema COCTOUT H3 TPEX OCHOBHBIX CCETMCHTOB: KOCMHYCCKOI'0 CCIrMCHTA, CCIrMCHTA YIPABJICHUSA U
II0JIB30BATEIbCKOI0 cerMeHTa. Hirke onmmucanbl OCHOBHEIS (I)YHKLII/II/I KaXXI10ro CCrMecHTa.

2 Tloxyment GPS Standard Positioning Service Performance Standard naxomutcs 1o aapecy
https://www.gps.gov/technical/ps/.
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3.1 KocMuyeckuii cerMeHT

Kocmuyeckuii cermeHT 00pazyrot ciyTHuku GPS, koTopbie GyHKIMOHUPYIOT Kak HeOeCHbIE OMIOPHBIE TOUYKH,
M3ITy4arolue M3 KOCMOca TOYHBbIE KOJMPOBAaHHBIE MO BPEMEHM HABUTALMOHHBIE CUTHAJBL JleHcTByromas
IPYNIUPOBKA COCTOMT MHHMMAIBHO W3 24 CIIyTHUKOB, HaXoIsAmuXcs Ha 12-4acoBbIX opOMTax, OoJbluas
MoJIyoCch KOTOpBIX cocTarisger 26 600 kM. CnyTHUKM pa3MEIleHbl B IIECTH OPOUTANBHBIX ILIOCKOCTSX,
HaKJIOHEHHE KOTOPBIX OTHOCHTENBHO IJIOCKOCTH 3KBaTOpa cocTaBiseT 55°. OTu opOUTaiIbHbBIE IIOCKOCTH
pacroiokeHsl Ha OAMHAKOBOM paccTossHuM 60° npyr oT JIpyra BAOJb 3kBaropa. Kak mpaBuio, B Kaxaoi
IJIOCKOCTH pa3MeIeHO HEe MEHee YEThIPEX CIyTHUKOB.

CryTHUK TipeacTaBisieT coOoi cTaOMIIM3MPOBAHHBIA MO TPeM OCsIM KocMH4eckui amnmapar. OCHOBHBIMU
3JIEMEHTAMHM €r0 IJIaBHOM HAaBUIallMOHHOW II0JIE3HOM HAarpy3KH SIBJISIFOTCSL aTOMHBIM CTaHJApT 4acTOThI,
KOTOPBIi obecriednBaeT cTabMIbHYI0 0a3y OTCUeTa BpeMEHH ISl CITyTHHKa, OOPTOBOW KOMITBIOTED, KOTOPBIT
MIPUHUMAET 3arpy’kaeMble HaBUraroHHble AaHHble (NAV) OoT cermMeHTa ynpaBieHHs, TI0JICCTeMa OCHOBHOM
HaBUTAIlMOHHON TIIOJIOCKI YacTOT, KOTOpas TeHepupyeT ImceBaocaydaiiHpie nrymoBble (PRN) komsr ams
U3MEPEHUsI TATbHOCTH U CYMMHUPYET AaHHbIe coobmennit NAV ¢ atumu PRN-kogamu n3mepeHus 1aabHOCTH,
a Takke noacucreMa L-auamasoHa, KoTopas — MOAYJIMPYET  pPE3yJbTHUPYIOIIMMH  JBOMYHBIMHU
nocnenoBaTenbHocTaMy Hecymmume L1 (1575,42 MI'n), L2 (1227,6 MI'n) u L5 (1176,45 MI'w), nepenaBaembie
MOCPEACTBOM CIUPAIbHOW AHTEHHOW PEIIEeTKH.

3.2 CermMeHT ynpasJieHUs

Cerment ympasieHusi (CS) cOCTOMT W3 YETHIPEX OCHOBHBIX ITOJCHCTEM: TJIABHOW CTAHITMH YIIPABJICHUS
(MCS), anpTepHaTHBHOM TTIaBHOW cTaHIuy yrnpasieHns (AMCS), cetn u3 yeTbIpex Ha3eMHBIX aHTeHH (GA)
W CeTH TIOOANBHO pachpeaereHHbIX crannuii koHTpoist (MS). Ha MCS nexutT oTBETCTBEHHOCTh 3a BCe
ACTIEKTHI YIIPABIICHHUS TPYNTIIUPOBKON U KOHTPOIIS €€ (DYHKIIMOHUPOBAHUSI.

3.3 IToab30BaTEIBLCKHIL CEIMEHT

[Tomb30Barenbecknuil cerMeHT 00BeNNHSAET B ce0e BCE MOJIb30BATENbCKAE YCTAHOBKH M MOAEPKUBAIOIIEE MX
obopynoBanue. I[lomp30BaTenbckas yCTaHOBKA COCTOMT, KaK TPaBWIIO, M3 aHTEHHBI, BXOJHBIX KacKaJoB
MPHEMHHKA, TPOIIECCOPa, YCTPOWCTB BBOJIA/BBIBOJIA M MCTOYHUKA IMUTAHHUS. JTa YCTAHOBKA 3aXBaThIBACT U
MIPOCIIEeKNBAET HABUTALMOHHBIN CUTHA OT YETBIPEX WM O0Jiee CITyTHUKOB, HAXOIAIIIMXCS B 30HE BUANMOCTH,
M3MepsIeT BpeMs PACHpPOCTPAHCHHS ITUX CHUTHAJIOB U JIOTUIEPOBCKUE CABHTH YacTOTHI, MPeoOpa3yeT UX B
3HAYEHUs TICEBIOJATBHOCTH M CKOPOCTH HM3MEHEHWs IICEBIOJAbHOCTH, OMPEAENSeT NMPOCTPAHCTBEHHOE
TIOJIOKEHUE M CKOPOCTh, a Takke ycraHaBimBaeT Bpemst GPS (Bpemst GPS otmmuaercs ot Bpemenn UTC, HO
pasHUIla COCTaBIsieT MeHee ceKyHabl, n curHaibl GPS mecyT mHpOpMaruio ans nmpeoOpa3oBaHUS MEXKIY
9TUMH JByMs 3HaueHusMH. Kpome toro, Bpems GPS sBmsercs mocrostHEbM, a Bpems UTC mmeer
KOPPEKTUPOBOYHYIO CeKyHIy). Ilomp3oBarenbckoe 000pyIoBaHWE MOXET OBITh BECbMa Pa3sHOOOpa3HBIM —
OT OTHOCHUTENIFHO TPOCTOTO M HMEIMIEr0 HeOONBIIYI0 Maccy NPHEMHHKa 1O CIOKHBIX MPHEMHHUKOB,
00BbeIMHEHHBIX C OPYTHMMH HABUTAIMOHHBIMH JIATYMKAMU WA CHUCTEMaMHU i oOecriedeHHs] TOYHOCTH
B Cpele, OTIMYAOIIEHCS BBICOKON TMHAMUYHOCTHIO.

4 Ctpykrypa curnana GPS

IlepenaBaemplii cO cnyTHHKA HaBUTrauMOHHBIA curHan GPS comepXUT Tpu MOAYIHPOBAHHBIX HECYIUX
gactoTel: L1 ¢ mentpansHOi wactoroit 1575,42 MI'y (154 fo), L2 ¢ mentpanbHOil wactoroit 1227,6 MI'iy
(120 fo) u L5 ¢ nuenrpanbHoit yactotoit 1176,45 MI'u (115 fo), rae fo = 10,23 MTI'u. fo — 310 BeIXOX GOpTOBOTO
aTOMHOTO CTaHJapTa 4YacTOThl, C KOTOPbIM KOTEPEHTHO CBS3aHBl BCE TIEHEpUpyeMble cUrHaibl. Hike
MpeICTaBJICH NIepeueHb CUTHANIOB Ha Kax 101 Hecymel yactore GPS (1 6onee moapoOHO onucaHbl CUTHABI,
uMmerone 0oiee OJHOr0 KOMIIOHEHTa) M NPHUBEIEHO KpaTkoe omucanue PY-mapameTpoB M mapameTpoB
00pabOTKH CUTHAJIOB.

Ha necymeit wactore L1 GPS mnepenaer uersipe curnana. Oto curnansl C/A, P(Y), L1C u M, onucanue
KOTOPBIX IPEACTaBICHO HIKE B IyHKTE 6.1.

Ha nmecymeti wacrotre L2 GPS mepenaer tpu curnana. Oto curHansl L2C wmu C/A (penko), P(Y) u M,
OIMHMCaHUe KOTOPBIX MPEACTABICHO HIKE B ITyHKTE 6.2.
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Ha necymeit wacrore L5 GPS mepenmaer omun curnan, obOo3Hauaemblii kak LS. Curnan LS5 umeer nBa
KOMITOHEHTA, KOTOPBIE MEePEAatoTcsi co CIBUroM Mo (ase Ha 90° u onmucaHue KOTOPHIX NPEACTaBICHO HIKE B
myHkTe 6.3.

B tabmunax 4, 5 u 6 npeacTaBiICHBI IEPEYHN 3HAYCHUH OCHOBHBIX IMapaMeTpoB nepenaun curaainos GPS L1,
L2 u L5, coorBeTcTBEHHO. DTH MapaMeTphl BKIIOYAIOT cleAyomue PU-xapakTepuCcTUKU: AUama3oH 4acToT
CUTHaJIa; IIMPHHY TOJIOCH 10 YpoBHIO 3 nb cmyTHHKOBOTO (mibTpa PU-nepenaryrnka; METO MOIYJISAIIUN
CUTHAJIOB; MUHUMAJIbHBI YPOBEHb MOIIHOCTM NMPUHHMAEMOr0 CHUTHAJa HAa BBIXOAE AHTEHHBI 3TAJIOHHOIO
MIPUEMHUKA, PACIIOJI0KEHHOT0 Ha MTOBEPXHOCTH 3eMIIH.

Taxke B 9TUX TabIMIIAX colIepKarcs MapamMeTpbl HUPpPOBOH 0OpPaOOTKM CHTHAJIOB, B TOM YHUCIIE YHAIOBAs
ckopocTh koaa PRN u 3HaueHus 1udpoBoii CKOPOCTH Nepeadyu OUTOB U CUMBOJIOB IJAHHBIX HABUTAIIMOHHOTO
coobmienust. Kpome Toro, s KaKJIod Hecylledl YacTOThl MPENCTaBICHBI MapaMeTphl IOJSIPH3ANNN
1 MAaKCUMAJIBHOW AJUIMNTUYHOCTY CIIyTHUKOBOM IIEPENAOIIEN aHTEHHBI.

OyHKIUA KOJOB OIpeneeHus JATbHOCTH (Takke Ha3biBaeMbIX kKojamu PRN) siBisieTcst 1BOIHOIA:

- OHa 00eCreunBaeT XOpOIlHe CBOHCTBA MHOXKECTBEHHOTO JIOCTYTIa K Pa3HBIM CITyTHUKaM, TIOCKOIIBKY
BCE CIIyTHHUKH OCYIIECTBIIIIOT IEpeJady Ha OJUMHAKOBBIX HECYIIMX YacCTOTaX M OTIIMYAKOTCS OIUH
OT JIPYrOro TOJIbKO YHUKAJIBHBIMU UCIOJIb3yeMbIMU KoaMu PRN; u

- €€ KOppECIALUOHHBIC CBOMCTBA ITO3BOJISIOT OCYHIECTBIIATE TOYHOC U3MCPECHUE BPEMCHU HpI/IGBITI/ISI
n OT6paCBIBaTB CHUT'HAJIbI, BBI3BBAHHBIC MHOI'OJIy4Y€BOCTBIO U ITIOMEXaMHU.

3HaveHMs, TPEACTaBICHHBIC B TaOnuiax 4, 5 u 6, SBISIOTCS PEKOMEHIOBAaHHBIMH IS WCITONH30BAHUS
B MIpOIIECCEe HAYATBHOM OIeHKH coBMecTuMocTH 1o PY ¢ GPS.

5 MOI[IHOCTI) U CIIEKTP CUTHAJIOB

Ha cnyrtamkax GPS ucmone3yroTcs aHTeHHBI ¢ (OPMUPOBAHUEM Iyda, KOTOPBIC HM3Iy4YarOT CHTHAJBI C
MPAaKTUYECKH PABHOMEPHBIM  paclpe/elieHHeM MOIIHOCTH, TpeNHa3HaYeHHbIE Ui TPUEMHUKOB,
HaxOSAIIUXCSI OKOJIO MOBEpXHOCTH 3emim. CHTHANBI, TiepeaBaeMble Ha Hecymmx dactorax L1, L2 u L5,
UMEIOT TIPaBYI0 KPYTOBYIO MOJSPH3AIMIO C AJUIMIITUYHOCTHIO, XYALIHE CIydan KOTOPOW IpEICTaBIICHBI
B Tabnuiax 4, 5 u 6 s yrimoBoro auama3ona +13,8° ot Hamupa.

6 IMapamerpsl nepeaauu GPS
XapakTepuCTHKH Tiepenadn curaanoB GPS nmpuBeneHb! HIDKE.

Kpome azoroit marumymsinu (PSK) B GPS ncnonsiyercss Moaysinust ¢ OMHAPHBIM pa3/ieieHneM HecyIien
gactotel (BOC). BOC(m, n) o3HavaetT MOAYJISINIO C OWHAPHBIM Pa3/ICICHUEM HECYIeH YaCTOThI C YaCTOTOM
MPSIMOYTONBHBIX UMITYJbcoB M X 1,023 (MI') m ummoBoit ckopocThio koxa N x 1,023 (Muumn/c). dus
curHainoB GPS ¢ cunyc-¢azoBoii Mmogymsanueit BOC Hopman3oBaHHas CIIEKTPAIbHAS TUIOTHOCTH MOIITHOCTH
OTIPEIEIISICTCS BBIPAXKCHUEM:

sin nf an LIl 2
BOC (1) = £, [z nler)

mf ’
rue:
f:  gacrora (T'm);
fe: YUTOBas CKOPOCTh, TO ecTh N X 1,023 Muwrr/c;
fs;  wacrora mpsIMOYTOJIBHBIX UMITYJILCOB, TO ecTh M X 1,023 MI 1.
6.1 ITapamertpsl nepegaun curnaiaos L1 GPS

GPS ucnone3yer ans padotsl gersipe curdana B nosoce PHCC 1559-1610 MI'u. Oto curnanst C/A, L1C,
P(Y) u M. [na curnana C/A wucnome3yercs Mmeron moxymsuud BPSK-R(1), a mis curnama P(Y) —
BPSK-R(10), rme BPSK-R(n) o3nauaer OuHapHyl (a30Byl0 MaHHMIYJSILIUIO C HCHOJB30BAHHEM
npsiMmoyronbHeix uynnoB (BPSK-R), ckopocts mepemaum koTopbix cocrasisier N X 1,023 (Muun/c).
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B curnane M npumensiercs monyisiiuss BOC(10,5). Curnan L1C cocrout u3 aByx KOMIOHeHTOB. OnuH
KOMIIOHEHT, o0o3Hauaemblii L1Cp, MonynmpyeTcs coAep)KalluM JaHHBIE COOOIICHHEM, a JpYyTrof,
o0o3Havaembiii L.1Cp, HE COACPKUT AAHHBIX (TO €CTh SBJISICTCS TOJBKO MHJIOTHBIM), U B 3TUX KOMIIOHEHTaX
ucrnonb3ytorcs pasuble koabel PRN. (He conepskamuii JaHHBIX KOMIIOHEHT YJIYYIIaeT XapaKTEPUCTHKU
omnpenenenns mecrononoxenus u cnexenuss PHCC.) Komnonent P(Y) u o6a kommonenta L1C nepenatotest
B ¢ase, a C/A nepenaercs co casurom mo ¢ase Ha 90° 1o OTHOIICHUIO K JaHHBIM CHUTHAJaM, a HecyIas
curHainoB 3ana3apiBaer Ha 90°. OcHoBHBIE mapaMeTpsl epenaun L1 GPS nmpencrasnenst B Tabnuie 4.

Hnsa curnana L1Cp ucnonssyercs moxymsiuua BOC(1,1). Jns curnana L1Cp ucmons3yercs MOAYISILINS,
HazbIBaeMas MyJibTHILIEKcupoBanHas BOC (MBOC), n oH MyJpTUILIIEKCUPYETCS B IEPUOJ BPEMEHH MEXTY
BOC(1,1) u BOC(6,1). MBOC uMeer HOpMalM30BaHHYIO IJIOTHOCTh CHEKTpaibHON MormHocTH (PSD),

OTIpe/IesIEMYIO BBIPAXKEHUEM:

9

MBOC(f)=%BOCM(f)+iBOC6V1(f).

33

O6mas PSD xommnonentoB L1C onpenensiercs: BRIpaKEHHEM:

10

S(f)z%BOCM(f)+%MBOC (H)=PBoc,,(f)+~BoC,,(f).

11 11

TABJIULIA 4

Iepenaua curnana L1 GPS B moJjioce yacror 1559-1610 MI'n

IMapamerp 3HaueHne mapamMerTpa
Juamna3on yactoT curnana (MI ') 1575,42 + 15,345
1,023 (C/A, L1Co 1 L1Cp)
Yunosas ckopocTh koxa PRN (Munri/c) 10,23 (P(Y))
5,115 (M)

CkopocTh nepeadn OUTOB HABUTAITHOHHBIX TAHHBIX
(buTt/c)

50 (C/A, P(Y) 1 L1Cp)

CKOpOCTH Tiepeadn CHMBOJIOB HABUTAIIMOHHBIX TAHHBIX
(cuMBoIT/C)

50 (C/A 1 P(Y))
100 (L1Cp)

MeTton MOAYJISINA CUTHAJIa

BPSK-R(1) (C/A)
BPSK-R(10) (P(Y))
BOC(10,5) (M)
BOC(1,1) (L1Cp)
MBOC (L1Cy)

(Cwm. TTpumeuanue 3)
(Cwm. TTpumeuanue 1)

[onstpu3zanus RHCP
MakcumanbHas JTMITAYHOCTD (1b) 1,8
—-158,5 (C/A)
—-163,0 (L1Cp)
MuHUMAITBHBIA YPOBEHB MOIIHOCTH TPHHAMAEMOTO —158,25 (L1Cp)
CUTHAJIA Ha BBEIXOJE ATAIIOHHOM aHTeHHBI (1BBT) —-161,5 (P(Y))
—158,0 (M)

(Cm. TTpumeuanue 2)

[upuna nonocs! o yposHto 3 n1b PU-punsTpa
nepenatanka (MI'm)

30,69
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Tpumeuanus k mabauye 4.

IMPUMEYAHUE 1. — Tns mapamerpoB GPS PHCC BPSK-R(nh) o3nauaer OHHapHYI0 (a30BYI0 MaHUITYJSIHIO C
HCIIONIb30BAHMEM MPSIMOYTONIBHBIX YHIIOB, CKOPOCTh Mepeiiaull KOTOpbIX coctaBiseT N X 1,023 (Muun/c). BOC(m, n)
O3HaYaeT MOMAYJISIMIO C OWHAPHBIM pa3JieNIeHHeM HECYIIeH YacTOThl C YacTOTOH HPSMOYTONBHBIX HMITYJIECOB
m x 1,023 (MI'1y) u ynmnoBoii ckopocTthio N X 1,023 (Muumny/c).

[MPUMEYAHUE 2. — MunuManbHas NMpUHEMaeMasi MOIHOCTh HM3MEpSETCs Ha BBIXOJE JIMHEHHO MOJSPH30BaHHON
STAJIOHHOW MPUEMHOM MOJIb30BATEIBCKON aHTCHHBI 3 AbH (PacIoIOKSHHON OKOJIO TIOBEPXHOCTH 3€MIIH) IS XYAIIETO
cilydasi HOPMJIBHOM OpHEHTAlMHM, KOTJa CIyTHHUK HAaXOAWTCS BBINIE YIila MecTa 5° HaJl TOPU3OHTOM 3eMJM B
HaIpaBJICHUH HAOIIOJICHUS OT TIOBEPXHOCTH 3EMIIH.

IMPUMEYAHUE 3. — Bonee moapodno MBOC onucana B pa3zene, IpeAleCTBYIONIEM HACTOSIICH TaOIHIIe.

6.2 IMapameTtpsl nepegaun curuaiaos L2 GPS

GPS nepenaer tpu currana B nojoce PHCC 1215-1300 MTI'u. 3to curnanst L2C unu C/A (penxo), P(Y) u M.
s curaana L2C ucnonssyercs meron moayimsiiun BPSK-R(1). Curnan L2C cocTouT m3 KaHajia JaHHBIX
KOJa Tpakaanckoro HasHauenus L2 cpemneit mumst (L2 CM) u kaHama Koja TpaXkIaHCKOTo HasHadeHus L2
oonproit mmHe! (L2 CL), B KOTOPOM OTCYTCTBYIOT JaHHBIE, OOBEIMHEHHBIX C HMCIOJIB30BAHHEM METO/Ia
MYJBTHIZICKCUPOBAaHHS C BPEMEHHBEIM pa3jielieHueM 4YWIOB. JTH JIBa CHTHaja MCHONB3YIOT pasHblie PRN.
Cootnomienne ¢a3 nByx kommonentoB Hecymieit L2 (L2C u P(Y)) ykasbiBaercs ¢ momomipio Oura 273
coobmennst Tuna 10 HaBuTanuu rpaxaanckoro HazHadeHus (CNAV), mpudeM HOJIb yKa3bIBaeT Ha TO, YTO
L2C otcraer ot P(Y) no daze na 90°, a eaunumna ua to, uro L2C u P(Y) Haxonstcs B ¢paze. Eciau coobuienue
CNAYV orcyrersyer, To L2C u P(Y) cusunyTsl 1o daze Ha 90°. OcHoBHbIe apameTphl nepenaun L2 GPS
MpeICTaBJICHbI B TA0IMIIE 5.

TABJINILIA 5
Iepenaua curnanos L2 GPS B moJjioce yacror 1215—1300 MI'q

Iapamerp 3Havenne napamerpa
Juamna3on yactoT curnana (MI ') 1227,6 £ 15,345
1,023 (C/A 1 L.2C)
Yumosas ckopocTh kofa PRN (Munri/c) 10,23 (P(Y))
5,115 (M)
50 (C/A u P(Y))

CkopocTh nepeiaun OUTOB HABUTAIIMOHHBIX JIAHHBIX (OUT/C) 25 (L2C)

CKOpOCTB nepeaayu CMMBOJIOB HABUT'ALIMUOHHBIX JaHHBIX 50 (C/A, P(Y) - L2C)

(cumBoI/C)
BPSK-R(1) (C/A u L2C)
Meto i MOy ISILIK CUTHATIA EE)SCIEE(Sl)OzI\SII;(Y))
(Cwm. TIpumeuanue 1)
[Honsipuzanuus RHCP
MakcumanbHas JITMITAYHOCTD (1b) 2,2

-161,5 (P(Y))
MuHIMAaTBHBIA YPOBEHD MOITHOCTH TIpuHIMaemoro curHama Ha | —160,0 (L2C mwm C/A)
BBIXOJI€ ATAJIOHHOM aHTeHHEBI (1BBT) —-161,0 (M)

(Cm. TTpumeuanue 2)

[upuna nonocs! o yposHio 3 1b PU-punsTpa nepenarunka

(MI'n) 30,69
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Ipumeuanus k mabruye 5.

IMPUMEYAHUE 1. — Ins mapamerpoB GPS PHCC BPSK-R(n) o3nauaer OuHapHYIO (a30BYI0 MAaHUIYISIHAIO C
HCIIONIb30BAHUEM TPSMOYTOJBHBIX YHMIIOB, CKOPOCTh TEepPeAadyd KOTOphIX cocTaBisieT N X 1,023 (Muurn/c). BOC(m, n)
O3HayaeT MOJIYJIILIUIO ¢ OMHAPHBIM pa3fejeHHeM HEeCyIlel 4YacTOThl C YacTOTOM NPSMOYTONBHBIX HMMITYJIBCOB
m x 1,023 (MI'r) u unmoBoii ckopoctbio N X 1,023 (Muun/c).

[MPUMEYAHUE 2. — MuHuManbHasi IpHHUMAaeMas MOIHOCTh M3MepsieTCsl Ha BBIXOZAE JIMHEHHO IOJSPU30BAHHOM
9TaJIOHHOW IPUEMHOH T0JIb30BATENBCKON aHTEHHBI 3 1bH (PacIioyioKeHHOH OKOJI0 MTOBEPXHOCTH 3eMJIH) JUTS XY/AIIErO
cilydasi HOpMaJbHOW OpHEHTALlMH, KOT/Ia CITyTHHK HAXOMHWTCS BBINIE yIila MecTa 5° HaJ TOPU30HTOM 3eMIM B
HaIpaBJICHUH HAOIOICHNUS OT TIOBEPXHOCTH 3EMIIH.

6.3 IMapameTtpsl nepegaun curuanaos LS GPS

GPS ucrnonb3yer [uist paboThl HaBUTaMoHHbI curHai LS B mosoce PHCC 1164—1215 MI'u. s curnana L5
ucnone3yercs meroa Moxyisiiun BPSK-R(10). Curnan L5 umeer aBa xommonenta — L5T u L5Q, npuuem
KoMmoHeHT L5Q He coaepXMT AaHHBIX (TakKe Ha3bIBaeTCsd NWJIOTHBIM KaHajoM), a KommoHeHT L5I
MOJIYJIMPYETCSl COJEPKAIIMM JaHHbIe COOOIIeHHeM. OTH JBa KOMIIOHEHTa cuTHama L5 mnepenatorcs
co ciBuroM 1o (aze Ha 90° U ¢ paBHOW MOIIHOCTBIO, HO HCIONB3YIOT paszHbie koJpl PRN. OcHoBHBbIE
napametpsl iepenaun LS GPS npencraBnens! B Tabmwie 6.

TABJIMLIA 6
Iepenaua curnanor L5 GPS B moJsioce yacror 1164—1215 MI'n

IlapameTp 3HayeHHe MapaMeTpa
Juamna3on yactoT curnana (MI ') 1176,45+12
Yurnosasi ckopocth koa PRN (Muwur/c) 10,23
CkopocTh nepeiadyn OUTOB HABUTALIMOHHBIX JIAHHBIX (OUT/C) 50 (L5I)
CkopocTh nepeiaui CMMBOJIOB HABUTALMOHHBIX JIAHHBIX 100 (L51)

(cuMBoIT/C)

MeTton MOAYJIALNH CUTHAJIa

BPSK-R(10) (Cm. ITpumeuanue 1)

[onstpuzanus RHCP

MakcumanbHas JIMITAYHOCTD (1b) 2,4

MuHUMAIEHEIA YPOBEHD MOIIHOCTH IIPUHUMAEMOT'0 CUTHAJIA ~157.9 (L))
yp m p ~157,9 (L5Q)

Ha BBIXOJI€ STAJIOHHON aHTeHHBI (1BBT)

(Cwm. TTpumeuanue 2)

[Hupuna nonoce! o yposuto 3 n1b PU-¢punbTpa nepenaranka
(MI')

24

IMPUMEYAHME 1. — lns mapamerpos GPS PHCC BPSK-R(n) osnauaer OuMHApHYIO (a30ByH0 MaHHUITYJSIMIO C
HCIIOJIb30BaHUEM MPSIMOYTOJIBHBIX YUITOB, CKOPOCTH Mepeadn KOTOpbIX cocTaniseT N X 1,023 (Muwur/c).

[MPUMEYAHUE 2. — MuHuManpHasi IpHHAMaeMasi MOIIHOCTh H3MEpSETCS Ha BBIXOJE JIMHEHHO MOJSPHU30BaHHON
STAJIOHHOW MPHEMHOHN MOJIF30BATEIBCKON aHTEHHHBI 3 1bu (PacmoI0KEeHHOW OKOJIO MMOBEPXHOCTH 3eMJIN) IS XYIIIETO
ciIydass HOPMaJbHOM OpHUEHTAalMH, KOTJa CIyTHUK HAaXOAWTCA BBINIE yIia MecTta 5° HaJl TOPU30OHTOM 3eMJH B
HaIpaBJICHUH HaOJIIOJCHHS OT HOBEPXHOCTH 3EMJIH.
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IIpunoxenue 3

TexHuueckoe ONUcaHue u XapaKTECPUCTUKHU CUCTEMBI Galileo

1 BBenenue

Cucremy Galileo oOpazyer rpynnupoBka u3 30 cimyTHUKOB (24 nepearonuX CIyTHUKA U IIECTh aKTHBHBIX
3aMMacHbIX, HaXOJSIIMXCS Ha OpOWUTE) MO AECATh CIHYTHHKOB, PACIIONIOKEHHBIX B KaKIOW M3 TPEX PaBHO
pasHEeCEHHBIX OPOUTANBHBIX IUIOCKOCTEH, YroJl HaKIOHEHHsS KOTOPBIX cocTaBiser 56°. Kaxaplii cryTHUK
OCYIIECTRIIIET Tepefadyy HaBHTAlMOHHBIX CHTHAIOB Ha TPEX HECYIIHX YacTOTaxX. OJTH CHUTHAIBI
MOJYJMPOBAHBl CTPYKTYPHPOBAHHOW JBOMYHON IIOCIEIOBATEILHOCTRIO, COMEp KaIiell KOJUPOBAHHBIE
JnaHHele 00 sdeMepuaax W HABUTAIMOHHBIE COOOIIEHWSA, W WMEIOT JAOCTATOYHYIO IMHPHUHY TTOJOCHI IS
obecrieueHns] HEOOXOAMMOW HABUTAIIMOHHOW TOYHOCTH 0€3 TPHMEHEHMs IBYCTOPOHHEH Ieperaun WIn
JOTICPOBCKMX cIBUroB. CHcTema oOecrieuMBaeT TOYHOE OINpE/CiIeHHEe BPEMEHH M MPOCTPAHCTBEHHOTO
MECTOIIOJIOKEHHS B TPEX U3MEPEHUSX B JTF000M TOUYKE Ha MOBEPXHOCTH 3EMJIS MJTH OKOJIO HEE.

11 TpedoBanus mo yacrore

B ocHoBe TpeboBanmii mo wacrore s cucteMbl Galileo JIEeXHT oleHKa TpeOOBaHMI IOJIb30BATENEH K
TOYHOCTH, TOYHOCTH y4eTa 3aJepKKH PaCHpOCTPaHEHHsI B HAIMPaBICHUM KOCMOC-3eMIls, TOJaBIICHUS
MHOTOJIy4€BOCTH, CTOMMOCTH 000pya0oBaHus, a Takke koHpuryparuu. Cnytauku Galileo ocyInecTBiIsSiOT
HETPEPHIBHYIO NIepe/iady YeThIpeX KOTePEHTHBIX, HO HE3aBUCHMO UCIIONIb3YEMBIX PaIH0YaCTOTHBIX CUTHAJIOB,
HEHTPOM KOTOPBIX SIBJISTFOTCS YaCTOTHI (B KPYTIIBIX CKOOKaX yYKa3aHbl Ha3BaHMUSI COOTBETCTBYIOIIMX CUTHAJIOB)
1176,45 MTI'u (ES5a); 1207,14 MI't (ESb); 1278,75 MI'y (E6) u 1575,42 MI' (E1). Kpome Toro, curnainsr ESa
u E5b MynbTHIUIEKCUPYIOTCS C OTHOM MOJyJIsiueit, kotopast HazbiBaercsi AItBOC (anbTepHATHBHBIN CHTHAT
BOC), B xoTOpoM HCIIOIB3yeTCs oHa Hecymas gacrota 1191,795 MI .

Takum ob6pazom cuctema Galileo ocyriecTBIseT nepeady Ha TpeX HECYIIMX 4acToTax JJIsl MOJb30oBaresei
CBOWIX CHUTHAJIOB!

- E5 - 1191,795 MI'y
(ero KOMITOHEHTBI TaKK€ MOTYT OBITh IOJYYEHBI HE3aBHCHMO C HCIIONB30BAHHEM BHPTYaIbHBIX
Hecymmx ESa — 1176,450 MI'y u ESb — 1207,140 MTI'm);

- E6 — 1278,750 MI'w; u
- E1l - 1575,420 MI'n.

Besi COBOKYITHOCTh JIECATH CHUTHAJIOB, MYJBTHIDICKCHPOBAHHBIX M MOJIYJIHPOBAHHBIX B TPH HECYIIUE,
mepemaeTca W TmpeoOpasyercst Uid oOecredeHUs CIy>KO ONpefeNeHHs] MeCTOIOJIOKEeHHU s/ HaBUTalnum/
cuaxponuzanmu (PNT) B pazmmunsix koHburypamusx — ciayx0 Galileo. MoryTt ObITh CHPOSKTHPOBAHBI
MPHEMHHKH JUTISE 00pabOTKH OJTHOTO WITM HECKOJIBKHX CUTHATIOB, B 3aBHCUMOCTH OT KOHKPETHOT'O IPUMEHEHHUS,
MOTPeOHOCTEN MONTB30BaTeNeH H/IITH [IEJIEeBOT0 PHIHKA.

Bce KOMIOHEHTHI CUTHANIOB (HECyIye, MOAHECYIIUE, MU(PPOBBIE CKOPOCTHU MEpeaadn JaHHBIX) KOTEPEHTHO
BBIBOJIATCS IO OOPTOBBIM OOIIMM aTOMHBEIM YacaM.

[lo cpaBHEHHIO C Y3KOIOJOCHBIMH OJHOYACTOTHBIMH HABUTAaLIMOHHBIMH CHUTHAJIAMH PAa3HECEHHE 4YacTOT U
LIMPHHA MIOJIOCH! CUTHAJIOB B cucteMe (Galileo mo3BOJISIOT MOBBICUTH TOYHOCTh AATBHOCTH MPH ONPEACICHUH
3aJep’KKA PaclipOCTPaHEHUs] B HANPaBJICHUU KOCMOC-3eMIIl M YIyYINAIOT IOAABICHHUE MHOTOJIyYEBOCTH,
1 00a 3TUX aCHeKTa MOBBIIIAIOT OOIIYI0 TOYHOCTb.

2 0030p cucremsl

Cuctema Galileo — 3T0 HenpepbIBHO PYHKIMOHUPYIOLIAs BCEIIOT0JHAS CUCTEMa KOCMUYECKOro 0a3upoBaHus,
MpeJHa3HaueHHas Ayl PaJlOHaBUTalliy, ONPENETICHNS! MECTOIOIOKEHUSI U Nepeiaud CUTHAJIOB BPEMEHH,
KOTOPasi MO3BOJISIET YPE3BBIYAHHO TOUYHO ONPENEIISATH IPOCTPAHCTBEHHOE MECTOIOIOKEHNE U MHPOPMALIHIO O
CKOPOCTH C TOUYHOM NPUBS3KOM K €AMHOMY BPEMEHH, U 3TH JaHHbIE OyAyT MPEeIOCTaBISATHCS OIb30BATENSM,
UMEIOIIUM COOTBETCTBYIOILEE 000PYI0BaHHE.
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Cucrema paboTaeT MO TPHHIUIY MACCUBHON Tpruareparuu. Kak TOJIBKO 00OpYyIOBaHWE IOIB30BATEIS
Galileo monmywaer curHaibl OT HE MeEHee dYeThipex chnyTHUKOB Galileo, OHO BBINOJHSET H3MEpEHUE
MICEBJOJAILHOCTH CITyTHUKOB, PACCUMTHIBACT HMX IO3UIMM M CHHXPOHHM3YET WX CHTHAIBI BPEMEHH C
cucreMHbiM BpemeHeM Galileo ¢ ucmonbp3oBaHMEM MOJIYYEHHBIX 3(EeMepu] U MapaMeTpoB KOPPEKIIUU
BpEMEHH. 3aTeM MPHUEMHHUK OMNpEACIsAeT MPOCTPAHCTBEHHOE MECTOIOJIOKEHUE IMOJIh30BaTeIs B Ha3eMHOMN
onopHo#t cetn Galileo (GTRF), coBmectuMoii ¢ MexayHapoaHoi HazemHo# omopHo cetbto (ITRS), u
CMEIICHUE TO0JIb30BATEIbCKAX YacOB OTHOCHTENbHO BpeMeHH Galileo myTeM BBIYHCICHHS COBMECTHOTO
pEIICHUs YeThIPEX YPaBHCHUH TAIIbHOCTH.

AHAJIOTMYHO NMPOCTPAHCTBEHHAS! CKOPOCTh M BEJTUYMHA TIONPABKU YaCOB MOJIB30BATENSI MOTYT ONPEICIIATHCS
MyTEeM PELICHHS YEThIPEX YPaBHEHUI CKOPOCTH U3MEHEHUS TATIbHOCTHU 110 H3MEPEHUSAM CKOPOCTH U3MEHEHUS
MICEBIOAATILHOCTH JIO YETHIPEX CITyTHUKOB. 3MepeHus Ha3bpIBatOTCs "TICEB0", MOCKOJIBKY OHU BBHITOTHSIIOTCS
10 HETOYHBIM (HEIOPOTHUM) YacaM IOJIb30BATEIIS B IPUEMHHUKE M COACPIKAT ITOCTOSIHHYIO OIIHOKY CMEIICHHS
BCJICJICTBHE CMEIICHHS YacOB I0JIb30BaTelsl OTHOCHTEIbHO BpeMenu Galileo.

2.1 IIpumenenus cucrembl Galileo

MaccoBblii pbIHOK

Cucrema Galileo mnpemocTaBisieT OTKPBHITYIO O€CILIATHYIO CIy»Oy ONPENEICHUs MECTOMOIOKEHUS,
HaBurammu W cuHXpoHM3anuu (PNT), oOecrieumBaromiyro BO3MOXKHOCTH IIEIOTO psA/ia NPUMEHEHHH, B
YaCTHOCTH TpEAHA3HAYCHHBIX JJIsl HACEJIGHHWS B IIEIOM. JTa CIIyk0a OOCITy)XKHBaeT Te K€ COOO0IIecTBa
I0JIb30BAaTENEH, UTO U CITy»K0a CTaHAApTHOTO OmnpeaeneHnus Mmectononoxenns GPS; nmepenaBaemMple CUTHAIBI
coBmectuMbl ¢ GPS Tak, uto OyayT Bo3moxHBI cBsizaHHbIe ¢ PNT komOunmpoBanubsie pemenus GPS
u Galileo.

ABuanus, MOpPCKOii, ABTOAOPOKHBIN U 7KeJIe3HO0POKHbIA TPAHCIOPT

Curnansl Galileo E1, ES u E6 npennasHadensl a1 obecriedeHust paboThl BOCTPEOOBAHHBIX MPUMEHEHUH,
CBSI3aHHBIX C 0€30MacHOCTHIO (B OCOOCHHOCTH B aBHAIIWH), W B JIOJITOCPOYHOH IEPCIICKTUBE ITO3BOJIAT
JIBYXYaCTOTHBIM TPUEMHHKAM TIPEJOCTaBIATh OoJiee HAJIEKHBIC, YETKUE M TOYHBIC HABUTAIMOHHBIE
KOOPJIMHATHI, YeM OJIHOYACTOTHBIC IPUEMHHUKH.

IpumeHeHusi, TpedyoNINEe BHICOKOI TOYHOCTH

Galileo obecrieunBaet curnan E6-B miist ciysx0b1 Beicokoi Tounoctr (High Accuracy Service — HAS). Galileo
HAS — ato GecrutatHas oOmEenOCTyITHAs cy0a, OCHOBaHHAs Ha MPEJOCTABICHUU MOMPABOK K CHUTHAJIAM
Galileo. Jlanasie HAS OynyT BKIIOYaTh MOMPaBKH, CBS3aHHBIE ¢ OpOWUTON, CHHXpOHH3amed, (pa3soBbIM
CMEIICHNEM 1 BIMSIHHEM aTMOC(hepbl. DTH MOMPAaBKH ITO3BOJISIOT MOIB30BATEISIM BRIIOMHATE Tporiecc PVT ¢
TOYHOCTBIO /10 ennmerpa. Beicokorounas PHCC ucnonb3yercs B caMbIX pa3HBIX 00JAacTsIX, B TOM YHCIIE B
aBTOMOOHMIICCTPOCHHH, CTPOHMTEIBCTBE, TEOAE3UH, KapTorpadd W  YIPaBICHHH KOMMYHAJIbHBIMH
TPEANPUATHIMH.

AyTeHTHduKaLMs

Galileo obecnieunT nBa ypoBHS ayTeHTH(UKAINU C TOMOIIBIO curHanoB E1-B u E6-C.

[Ipu ayTeHTH(UKAIIMN HABUTAIIMOHHBIX COOOIIEHUI OTKpBITOHN ciry:k0b1 (Open Service Navigation
Message Authentication — OSNMA) mis obecriedeHuss MOAIMHHOCTH TaHHBIX HCIONb3YETCs
uu¢poBas MOANUCh HABUTALIMOHHBIX JAaHHBIX OTKPBITOM cinyxkObl. Ee jerko peannszoBarh B
MIPUEMHHMKAX, U OHAa OPHUEHTUPOBAaHA IJIaBHBIM OOpa30M Ha MacCOBOIO Ioib3oBarens. JlaHHbIE
OSNMA 6ynyT nepenaBartbcsi mocpenctsom curtana E1-B u npenaratses 6ecriaTHO.

Cayx0a ayteHTH(HUKauuy aisl 3amuThl curanoB Galileo ot u3ompenHoro cnyduHra OyeT OCHOBaHa Ha
mmdpoBaHNM ¢ UCTIONB30BaHUEM pa3BepThiBatoierocs koga E6-C. Ona Ha3biBaeTcs "KoMMepueckas Ciryx0a
ayrentudukanun” (Commercial Authentication Service — CAS).

I'ocynapcTBeHHbIIl ceKTOp

Cucrema Galileo obecnieunBaeT HaJIe)KHYIO B CTPOTO 3aIM(POBAHHYIO YIIPABIISEMYIO TOCYIAPCTBOM CIIYXKOY
(PRS), moctynm K KOTOpOW HMEIOT TOJILKO TOCYJIapCTBEHHBIE OpraHbl, OTBETCTBEHHBIC 3a TPa)KIaHCKYHO
000pOHY, HAIMOHAILHYIO 0€30MMaCHOCTh U OXpaHy MPaBOIOPSI/IKA.
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ITouck u cnacanue

Cayx0a noucka u cracanusi (SAR) Galileo siBnsieTcs cymiecTBEeHHBIM BKJIaJJOM B MEXKIYHAPOIHYIO CUCTEMY
KOCITAC-CAPCAT, urpast BaKHYIO pOJIb B CHCTEME TIOMCKA U CIIACaHUs Ha CpeHel OKOJI03eMHON opOuTe
(MEOSAR). Cnytauku Galileo cmocoOHbI OOHapyxuBaTh cUTHaibl OenctBus (Ha uvactore 406 MI'm),
nepeaaBacMble aBapUHBIMU paJdOMaskaMH, PaclojIOKEHHBIMH Ha Cy/AaX, camoJieTax WM MEePCOHAIBLHBIX
MOPTATUBHBIX MOJIH30BATENBCKIX TEPMUHANIAX, TAHHBIE O MECTOIOJIOKEHUH KOTOPBIX 3aTEM OTCBHIIAIOTCS B
HaIlMOHAJIbHBIE CracaTelbHbIe EHTPHL. B 110001 aHHBI MOMEHT BpeMEHHU 10 KpaliHel Mepe OJIMH CITyTHUK
Galileo BumeH W3 Kakoro-auOO MECTOMOJIOKEHHS Ha 3emie, 4TO JaeT BO3MOXKHOCTh OOHApYKHBaTh U
WACHTU(QHUIUPOBATh CUTHANBI OCICTBUS W OMPEACISITh MX MECTOINOJOKEHHE TOYTH B pealbHOM BpPEMEHH.
[Mony4yenne kaxxaoro curHaiga OEICTBHSIT MOXXKHO aKTUBHO TMOATBEPAWTH C IMOMOINBIO BO3BPAIAEMOTO
cooOrieHust, 4ToObl yKa3aTh, YTO CHTHaN O€ACTBUS ObUT MOJY4YEH. DTO TaKkKe IMO3BOJIHUT PagHOMAasiKy
BBICBOOO/INTH KaHAN YPE3BBIYAHON CBSI3H.

3 CerMeHTBI CHCTEMBbI

Cucremy o00pa3yloT TpPH OCHOBHBIX CETMEHTA: KOCMHUYECKHH CErMEHT, CEerMEHT YIPaBICHHS U
I10JIb30BATENIbCKUI CerMeHT. Huxe onucanbl OCHOBHBIC (DYHKITMH KaKIOTO CErMEHTa.

3.1 Kocmuueckuii cerMmeHT

Kocmuuecknii cermMeHT cucteMbl 00pasyror cryTHHkH Galileo, koTopble (YHKIMOHUPYIOT Kak HeOecHbIe
OTIOpPHBIC TOYKH, M3IMyYalolie U3 KOCMOCAa TOYHBIE KOJMPOBAHHBIC MO BPEMEHH HABUTAI[OHHBIC CUTHAJIBI.
JeiicTByromas TpynmupoBKa COCTOUT W3 24 CIyTHUKOB (TUTIOC IIECTh AKTHBHBIX 3allaCHBIX CIYTHHKOB),
HaxomsAIMXCs Ha 14-4acoBbIX opOMTax, OOJbIIAs MMOMYyOCh KOTOPBIX cocraBisseT okojio 30 000 km.
Hcnonp3ytoTest Tpy paBHOpa3HECEHHBIE OpPOUTANBHBIC TIOCKOCTH, KaXKJas IUIOCKOCTh COJIEPIKUT JECSTh
CITyTHUKOB (B TOM YHCJIC J[Ba 3aIaCHBIX ), @ HAKJIOHEHNE TUNIOCKOCTEH OTHOCUTEIILHO 3KBAaTOpa COCTABISIET S56°.

3.2 Ha3zemHbIi cerMeHT

Hazemusblit cermenT cuctemsl Galileo ocyinecTBisier ynpanieHue Bceld rpymnnuposkoii Galileo, koHTpoaupyer
TEXHUYECKOE COCTOSHHE KaXJOr0 CIyTHHKA W 3arpykaeT [aHHBIe ISl KaXAOrO CIYTHHKA B IIEINAX
MOCTIEYTOMIEr0 PACIpPOCTPAHEHHS] HABUTAIIMOHHBIX COOOIIEHWI, TIepelaBaeMbIX Ha TI0JIH30BaTEIBCKUE
npueMHuKH. OCHOBHBIE TTApAMETPHI STHX HaBUTAIMOHHBIX COOOIIEHIH, CHTHAJIOB ISl CHHX POHH3AIIUH YacoB U
OpOUTATBHBIX 3(peMepy ] BEIYUCISIOTCS HA OCHOBE H3MEPEHUH, BHITOIHIEMbIX OXBATHIBAIOIICH BECh MUP CETHIO
cranimii. Ilpm GyHKOMSX TemeMeTpuy, CIEXEHHS W YIPaBICHUS WCIONB3YIOTCS —paclpeneneHus
JUTSI KOCMIYIECKHX OTfepanyii HeMHOTO BhIme 2 [T,

HazeMmHpIit cerMeHT BKITIOYAET ciemyrone (yHKINH:
- YIpaBJIeHUE IPYNITUPOBKON U KOHTPOJIb COCTOSHUS CILyTHUKOB;
- 00paboTKy M KOHTPOJIb HABUTALIMOHHBIX JAHHBIX U JAHHBIX O TEXHUYECKOM COCTOSHUM CHCTEMBI;

- ciry’)keOHOe oOecreueHHe M KOHTPOJIb XapaKTEPUCTUK KOCMHUYECKHMX AallaparoB (TeJeMeTpuIo,
JMCTaHI[HOHHOE YIPABICHHE U H3MEPEHHE PACCTOSHHUA);

- repeaavy Ha CIIyTHUKH MOJIETHBIX TaHHBIX B nosioce 5000—5010 MI'u PHCC.

3.3 IMoab30BaTEabCKHIT CErMEHT

[Tonb30oBaTenbCKUl  CErMEHT BKIIOYAET BCE IOJH30BATEILCKME TEPMHHAIBI W COOTBETCTBYIOILEE
obopyznoBanue, obecrieunBaromiee ux padory. Ilonp3oBarensckuii Tepmunan Galileo cocTonT, KaK MpaBuiIo,
W3 aHTEHHBI, IPUEMHHUKA, IPOLIEcCOpa U YCTPOICTB BBOJA/BBIBOA, B 3aBUCUMOCTH OT CIydas. JTa yCTaHOBKa
3aXBaThIBA€T HABUTALMOHHBIE CUTHAIBI OT BceX chyTHHKOB (alileo, Haxonsgmuxcs B 30HE BUAMMOCTH,
paccUMThIBaCT 3HAYEHHs IICEBJOJAILHOCTH W CKOPOCTH W3MEHEHHs IICEBJOJAUIBHOCTH W Cpasy ke
obecrieunBaeT MH(GOPMALHIO O IPOCTPAHCTBEHHOM HOJIOKEHUH, CKOPOCTH U CHCTEMHOM BPEMEHH.
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4 CrpykTtypa curnana Galileo

Hwxe npuseneno onucanue curHanoB Galileo 1y1st mpuMeHEHUH ONpeeieHrs MECTOTIOI0XKCHHUSI, HAaBUTallUU
u cuaxponuzanuu (PNT).

4.1 Curnaia E1 Galileo
Curnan E1 Galileo nepenaercs Ha nenTpaibHol yactore 1575,42 MI'1.

CurHana COCTOMT U3 TPeX KOMIIOHEHTOB, KOTOpPHIE MOTYT HCIOJIb30BAThCS OTICIBHO WM B COYCTAHHUM C
JPYTUMHU CUTHAJIaMHU — B 3aBUCHMOCTH OT MPOU3BOIUTENLHOCTH, ONPEICIISIEeMON KOHKPETHBIM TPUMEHEHUEM.
OTU KOMIIOHEHTBI B OCHOBHOM IPEIOCTABJISIOTCS JIJIsl OTKPBITOH ciryk0bl (OS) ¥ Tocy1apCTBEHHOMN CITyKOBI
(PRS), Bimtouas HaBuranuoHHblie coodmenns. Hecymas yactora curnana E1 Galileo momynupyercst MeTogomM
MBOC (BxmouatonuM kommoHeHT E1-B, comepskamuii mannele, u xkommoHeHT E1-C, He comepkamuit
JaHHbIX) T c1y:k0 OS, 1 MeTo10M KocuHycHO# Moaysimu BOC(15,2.5) (Bitouaronmm komrnoneHT E1-A)
s PRS. TTorok ganubix E1-B MoxkeT cosiepkarh OMOJTHUTEIbHBIC COOOLICHHMSI, C TEM YTOOBI 00ECIICUnBaTh
sydiie (yHKIIMOHAIBHBIC BO3MOXHOCTH HABUT AU M CHHXPOHU3AIINH.

Mopynsiuuss BOC ucnonssyercst anst cozfanust Tpedyemoill (opMmbl criekTpa (pachpeaeneHusl TIOTHOCTH
CIEKTPaIBHOM MOIIIHOCTH 110 9acToTe) epenaBaemoro curraina. Curaassl Tuna BOC umeror hpopmy BOC(fsu,
fehip), TIe 4acTOTHI 0003HAYEHBI KAaK MHOXKHTEIH YHIOBO# ckopoctr koma GPS C/A, uMeroreil 3HaueHme
1,023 Muurn/c.

[TnoTHOCTH criekTpanbHOI MomHOCTH curHana E1-A Galileo onmpenensiercst cieytonuM BhIpaKEeHHEM:
2

in(™) sinz (=L
G (f) _ Zsm(fc)sm (4fs)
BOCcos(fs, fc) ¢ nf Cos(%) !
S
roe fs=15x 1,023 MI'n — »T10 wacrora mommecymieii, a f;=25x 1,023 MI'n — ummoBas CKOPOCTb.
Monynsiuss MBOC naetr B pesynbrare cnekTp Gypoc(f) curHana, KOTOPBIH ONpeneNseTcs CIeIyONIM
BBIPAKEHUEM:

10 1
Gmpoc(f) = 7 Geoc(,n) )+ 77 GBoc(6,1) (N,

rue:
2
tan (ﬂ) sin (ﬂ)
G () = fo |— e
BOCcos(fs, fo) —Jc nf

pu

fs= 1 x 1,023 MI'u kak gacrora moauecyinei u fc = 1 x 1,023 MI'11 kak 4uioBasi CKOpOCTh

st BOC(1,1);
fs= 6 x 1,023 MI'u kak gacrora noguecyineit u fc = 1 x 1,023 MI'1t kak 4uIioBasi CKOpOCTh

st BOC(6,1).
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TABJIMLA 7

epenaua curnanos E1 Galileo B moioce yacror 1559-1610 MI'y

IMapameTrp 3HaveHHe MapamMeTpa
JuanazoH yactot curHana (MI'm) 1559-1591
Yurnosast ckopocth koga PRN (Muwur/c) ;2535(?5%%2233 (15, 2,5))
CkopocThb nepeiaun OMTOB HABUT'ALIMOHHBIX TAHHBIX 125 (E1-B)
(but/c)
CkopocTh nepeiauu CHMBOJIOB HABUTALMOHHBIX JTAHHBIX 250 (E1-B)
(cuMBoIT/C)
MBOC (0S)
Merto MOy ISIIMK CUTHAJIA BOCcos (15, 2,5) (E1-A)
[Monsipuzanust RHCP
MUHUMaTBHBIH YPOBEHb MOIIIHOCTH IPUHUMAEMOTO —157,25 (MBOC)
CUTHaJIa Ha BBIXOJIC ATAJIOHHON aHTEeHHBI (1BBT) (Cm. IIpumeuanue 2)

[MTPUMEYAHMUE 1. — IToapobuoe onucanne MBOC npuBeieHO B TEKCTOBOM pasJielie epe/l JaHHOW TaOJIuLIeH.

[TPUMEYAHMUE 2. — MuHuManeHass NpUHAMaeMasi MOIIHOCTh y TIOBEPXHOCTH 3€MIIM H3MEpSETCs Ha BBIXOJE
U30TPOIHON aHTeHHBI pueMHuKa 0 n1bu s yria Mecta, paBHOTO MM OOJIBIIETO 5°.

4.2 Curnaia E6 Galileo

IMapametpsl curnana E6 Galileo mepenarorcs Ha Hecymieit yactore 1278,75 MI'n. [Tapamerpsl curnana E6
BKJIIOYAIOT TPH Pa3HBIX CHTHaNA: curHail E6-A, HCIonb3yeMblii Ij1s TOCy 1apcTBeHHOM citysk0bl (PRS), curnan
E6-B, ucmonb3yemblii Ui HEIaBHO OIPEICICHHON Ciay»)Obl Beicokoi TouHoctu (HAS), u curman E6-C,
HCIIOJIB3YEMBIN TSI KoMMepUeckoi ciiy0bl ayTeHnTuukanuu (CAS). Hecyias yactora E6 Mmomynupyercs
metogoM BPSK(S) mis obecnieuenust komrioneHToB curnaiga E6-B u E6-C. Hecymas curnana E6 Galileo
Take Momymnupyercs komoM BOCcs(10,5) mns obecrieuenus kommoneHTa E6-A (cmektp curnana Galileo
E6-A ommchIBaeTCs TeM ke ypaBHEHHEM, uTO ¥ cHekTp curHana El1-A, seime, vHo mpu fs = 10 x 1,023 MI'ig
u fo=5 % 1,023 MI'n).

TABJIMIIA 8
Ilepenaua curnanos E6 Galileo B mosoce yacror 1215—1300 MI'y

IMapametp 3HayeHHe mapaMeTpa

uama3on gactoT curuana (MI ') 1260-1 300
5,115 (BPSK(5))

Yurnosasi ckopocth koga PRN (Muwuri/c) 10,23 (BOCecos (10,5))
CkopocTh nepeiaun OUTOB HABUTAIIMOHHBIX JIAHHBIX 500 (E6-B)
(6ut/c)
CkopocTh nepeaun CMMBOJIOB HAaBUTAalIMOHHBIX NaHHEIX | 1000 (E6-B)
(cuMBoIT/C)

BPSK(5) (E6-B u E6-C)

MeTon MOy ISAINH CUTHANA BOCcos (10,5) (E6-A)

[onstpusanus RHCP
MuHUMAITBHBIA YPOBEHB MOIIHOCTH TTPUHUMAEMOTO —155,25 (BPSK(5))
CHTHAJIa Ha BBIXOJIE ATATOHHOH aHTeHHHI (1bBT) (Cwm. IIpumeyanue)

[MPUMEYAHUE. — MuHuManpHas NpUHAMaeMasi MOIIHOCTh y TOBEPXHOCTH 3eMJIM M3MepsieTcs Ha BBIXOJE
M30TPONHOW aHTeHHBI MpreMHuKa 0 1bu a7t yriia MecTa, paBHOTO MM OoJbIIero 5°.
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4.3 Curnaia ES Galileo

LenTpanpaoii wacroroii curnama ES5 Galileo sBasercs wacrora 1191,795 MI'n, u mpu ero reHepamuu
npumMensiercss moaysinust AltBOC Ha wactore moanecymieit B 6okoBoii mojoce 15,345 MI'n. Jra cxema
o0ecrieunBacT JjBa OOKOBBIX JICTIECTKA.

Hwxumii 6okoBoit sienectok curnana ES Galileo HaseiBaercs curnanom ESa Galileo u obecrnieunBaeT BTOpOi
curHan (s JBYXYAacTOTHOTO TIpueMa) Ui OTKpbIToi ciyxObl (OS), BKIOYas TakkKe COOOIICHHS,
coJIeprKalllie HaBUTALlMOHHBIE TAHHEIE.

Curnan ES5a sBisgeTcss CHUTHAIOM C OTKPBITBIM AOCTYIIOM, BKIIIOYAIOIIMM KaHal JaHHBIX H MMUJIOTHBIN
(ue conmeprkamuii JaHHBIX) KaHAJ.

Bepxumii 6okoBo# senecrok curHana ES5 Galileo HaseiBaercs curnaiom ESb Galileo u oGecrieunBaet
JIOTIOTHUTENBHBI KOMITOHEHT OTKPBITOH CITyKObI (OS).

Curnan ESb sBisieTCS CHTHAJIOM C OTKPBITBIM JIOCTYIIOM, BKJIFOYAIOIIMM KaHajd JaHHBIX W IMUJIOTHBIN
(ue conmeprkamyii JaHHBIX) KaHAJ.

CrektpaiibHas INIOTHOCTh MotHOCTH curHana ES Galileo AItBOC onpenensiercst ciaenyrommM o0pa3oMm:

o 3mf
f €08 2f f f f f
G f)=—212° /| cos?| - | —cos| — |- 2cos| == |cos| *— |+2 |,
ansoc( f) 22 f? Cosz( f j{ (ZfSJ [ZfSJ (ZfS 4f,

2f
rae:
fs= 15 x 1,023 MI'ti — gacrora nmogHecyei, a fo = 10 x 1,023 MI'1 — yacToTa YuIioB.
TABJINLIA 9
Ilepenaua curnanop E5 Galileo B mosioce yacror 1164—1215 MI'y
IMapamerp 3HaueHune mapamerpa

Juamna3on yactoT curnana (MI ') 1164-1219
Yunosas ckopocTs koga PRN (Mumur/c) 10,23 (Gaizoc (15,10))
CkopocTh mepeadn OUTOB HABMTAITMOHHBIX TAHHBIX 25 (E5a),
(6ut/c) 125 (E5hb)
CKOpOCTH Tiepeadn CHMBOJIOB HABUTAIIMOHHBIX JTAHHBIX 50 (E5a), 250 (E5h)
(cuMBoIT/C)
MeTtoa MOy IAINM CUTHANA AItBOC(15,10) (Cm. ITpumeuanue 1)
[onstpuzanus RHCP
MUHUMAIBHBINA YPOBEHb MOIIHOCTH IPUHUMAEMOTO —155,25 mia E5a (Cum. Tlpumeuanne 2)
CHTHAJIa Ha BBIXOJIC ATAJIOHHOH aHTeHHBI (1bBT) —155,25 mis E5b (Cum. Ipumeuanue 2)

IMPUMEYAHUE 1. — [Toapo6uoe omnrcanue Gaigoc MPUBEACHO B TEKCTOBOM pasjiesie Iepe/| TaOIHIei.

[MPUMEYAHUE 2. — MunuManbHasi TpUHEMaeMasi MOIIHOCTh Yy MOBEPXHOCTH 3eMIIM HM3MEpseTcs Ha BBIXOJIE
M30TPOITHOM aHTeHHBI TprueMHnKa 0 1bu 1718 yria MecTa, paBHOTO WIIA OOJIBIIero 5°.
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IIpunoxenue 4

TexHuyeckoe onucaHue U XapaKTePUCTUKU KBAa3U3E€HUTHOIM
CIYTHUKOBO# cuctemMbl (QZSS)

1 BBenenue

KBazuzeHuTHylo cnyTHHKOBYIO cuctemy (QZSS) o0pa3yloT ceMb CIYTHHKOB M JIBa aKTHBHBIX PE3CpPBHBIX
CIyTHHKA. DTH CIYTHHKMA pa3MeEIeHBI JIMOO Ha HEreocTallMoHapHOH opOuTe, MO0 HA TeoCTallMOHAPHOU
opbuTte ¢ yrioMm HakinoHeHust 45°. Kaxaplii CIyTHHK TepeacT YeThpe OJMHAKOBBIC HECYIHE YacTOTHI s
HaBUTAIIMOHHBIX CHTHAJIOB. OTH HABUTAIMOHHBIE CHUTHAJIBI MOJYJIHPOBAHBI 33JaHHOM JBOWYHOI
MOCJIEeI0BAaTeILHOCTRIO, CcOJiepKalield KOJAMpPOBaHHBIE JIaHHBIE 00 dS(demepuuax W BpEeMEHH, U HMEIOT
JOCTaTOYHYIO IIUPUHY TOJIOCH JJIsl 00ecriedyeHns HeoOX0AUMMOW HaBUTAIIMOHHOW TOYHOCTH 0e3 MPUMEHEHUs
JBYCTOPOHHEW Mepeadn WM JOTUIEPOBCKUX CIIBUTOB.

11 TpeboBanus Mo yacrore

B ocHoBe TpebGoBaHmii mo wacrore s cucteMbl QZSS nexxar oneHka TpeOOBaHHM MOJb30BaTENeH K
TOYHOCTH, TOYHOCTb Yyd4eTa 3aJEpKKH PAacHpOCTpaHEHHs] B HaINPaBIEHUH KOCMOC-3eMJIs, IOJaBJIEHHE
MHOTOJIY4€BOCTH, CTOMMOCTH 0OOpyIOBaHMs, a Takke KoH(purypauuu. Jlns pabotel cuctembl QZSS
WCIIONIB3YIOTCSl TPU MCXOMHBIX KaHana: 1575,42 MI'm (L1), 1227,6 MI'n (L2) u 1176,45 MI'ny (LS). byner
n00aBJieH CUTHAJT ¢ BEICOKOW CKOPOCTHIO Mepeaadr JaHHBIX C IIEHTpaIbHON gacToToi 1278,75 MI'm (L6).

Cucrema QZSS obecrnieunBaeT HaBUTAIIMOHHOE OOCITYy)KUBaHHE [T perHOoHOB BocTouHoi Asuu u OkeaHuw,
B KOTOPBIC BXOOUT SImoHus.

2 00630p cucTeMbl

Cucrema QZSS — 310 HEePepIBHO (QYYHKIIMOHUPYIOIIAS BCEIIOTOIHAS CHCTEMa KOCMUYECKOTO 0a3npoBaHuS,
MpeHa3HaueHHAas! IS PaJOHABHUTAIINM, ONPECIICHNUs MECTOTIONOKEHUS U Tiepe/iayd CUTHAIOB BPEMEHH,
KoTopasi obecrieunBaeT coBMecTuMbie curaaisl ¢ GPS (L1, L2 u LS), a Taxke curnan auddepeHiinaibHom
MTOTIPaBKH, COJCPIKAIINI COOOIICHUS ¢ 00JIee BBICOKOM CKOPOCThIO Mepenaun qaHHbIX (L6).

Cucrema paboTaeT 1o MPUHIMITY TACCUBHOMN Tpuiarepannd. [lombp30BaTenbCckuil MpUeMHUK cucTeMbl QZSS
CHayajia BBIMOJHSACT M3MEPEHUE TICEBIOAATBHOCTH, CKOPOCTH W3MEHEHHS TICEBIOAATBHOCTH WM JICIBTY
MICEBIOJTATFHOCTH JI0 HE MEHEE YeM UYEThIPEX CIYTHHUKOB M PACCUMTHIBACT MECTOMOIIOKEHUE CITyTHUKOB, HX
CKOPOCTh M CMEIICHNE BPEMEHH 10 UX YacaM OTHOCHTEIHLHO 3TAIOHHOTO BPEMEHH C MTOMOIIIBIO TIOTYYECHHBIX
JaHHBIX 00 3deMepuiax U mapamMeTpoB KOPPEKIUH YacoB. Jlanee MpUEeMHHUK ONpeNeNseT MPOCTPAaHCTBEHHOE
MECTOIOJIOKEHHE M CKOPOCTh TOJB30BATEIsl B TEOIEHTPUYCCKOW HEMOJBIIKHON OTHOCHUTEIBLHO 3EMITH
nekxaproor cucrteme koopauHat (ECEF) Mexnynaponnoit 3emHuoii cucrteme orcuera (ITRF) n cmemenue
MOJTb30BATEILCKUX YaCOB OTHOCUTEITLHO 3TATOHHOIO BPEMEHU.

3 CermMeHThI CHCTEMbI

Cucrema COCTOUT H3 TPEX OCHOBHBIX CETMCHTOB: KOCMHUYECKOI'O CEIMCHTA, CEIrMCHTA YIPABJICHUA U
II0JIF30BATEIbCKOI0 CerMeHTa. Hirke onmmucanbl OCHOBHEIS (I)YHKLII/II/I KaXJ10ro CCcrMecHra.

3.1 Kocmuuecknii cermeHT

Kocmuueckuii cermeHT o6pasyroT cnyTHUKH QZSS, xoTopble (YHKUMOHUPYIOT Kak HEOECHBIE OIOpPHBIE
TOYKH, HW3JIy4alollie M3 KOCMOCAa TOYHBIE KOJIUPOBAHHBIE 110 BPEMEHH HABUTALMOHHBIE CHUTHAJIBL.
HelicTBytomasi TpynIMpPOBKa, COCTOSIIAs W3 CEMH CIYTHHKOB, BKIIOYAaeT CIYTHUKM Kak Ha
HEreoCTallMOHAPHOM, TaKk M Ha reocraquoHapHoW opOuTax. CIyTHHKM Ha HEreocTtalMoOHapHOH opOute
paboratoT Ha 24-yacoBBIX OpOMTax, BeICOTA amores KOTopbIx cocrasisier 39 970 kM, a BbIcoTa mepures —
31 602 kM. Kaxkaplili U3 CIyTHUKOB Ha HET€OCTALMOHAPHOW OpOHMTE pa3MelleH B COOCTBEHHOW OTIENBHON
OpOUTATBHON TIJIOCKOCTH, HAaKJIOHEHHE KOTOPHIX OTHOCHUTENILHO dKBaTOpa cocTaBisier 45°. OpOuranbHbIe
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MIOCKOCTH UMEIOT PaBHOE PA3HECEHHUE U CITYTHUKH TakK pasHeceHbl Mo (ase, YTo B KaXIbId TEKYIIHH MOMEHT
BUJMIMBIM BCETJIAa SBJISAETCS CIYTHUK, HAXOJSIIUICS HAa BBICOKOM YIJ€ MeCTa OTHOCHTENbHO SMoHHH.
MecTomno0KeH!s Ha Te0CTallMOHAPHOM OPOUTE M3yUYarOTCsl.

JIBa aKTHBHBIX PE3EPBHBIX CIYTHUKA TAKKE U3yYaArOTCsl HA IPEAMET yIOBIETBOPEHHS MOTPEOHOCTEN CUCTEMBI
o o0ecrieueHNI0 BO3MOKHOCTEH HaBUTAIlMY C HCIIOIB30BaHUEeM TpynmupoBku QZSS, coneprkaiieii He MeHee
CEMH CITyTHHUKOB.

CryTHUK TipeacTaBisieT coOoi cTaOMIIM3MPOBAHHBIA MO TPeM OCsIM KocMH4ecKui amnmapar. OCHOBHBIMU
3JIEeMEHTaMH ero TJIaBHON HaBUTALMOHHOM MOJIEe3HON Harpy3KH SBJISIOTCS aTOMHBIE CTaHIapThl YaCTOTHI JUIS
TOYHOW CHHXPOHHU3ALMH, ITPOLIECCOP I XPaHECHUs HABUTALMOHHBIX JAHHBIX, cxema curtHanioB PRN ms
TCHEPUPOBaHHS CUTHAIOB ONpe/IeNiCHHUs NAILHOCTH U TIepearoasi aHTeHHa, paboTaromas B moJioce 4YacToT
1,2/1,6 TTu, co cxemoil (opmupoBaHMS Jyda, KOTOpas MepeaaeT CHIHAIbl C TOYTH PaBHOMEPHBIM
pacnpeiesIieHHeM MOIIHOCTH Ha YeThIpeX YacToTax B mosioce 1,2/1,6 I'Tiy A mosb3oBaresnei, HaxoasaInuXxcs
Ha TTOBEPXHOCTH 3eMitH uiH okoJjo Hee. [lepeaayua Ha 1ByX wactorax (Hampumep, L1 u L2) ucrions3yercst mist
KOPPEKTUPOBKH HOHOC(HEPHBIX 33JICPIKEK, BIUSIOMINX Ha BPEMsI PacIIpOCTPaHEHHUsI CHT'HAJIA.

3.2 CermMeHT ynpasJieHUS

CerMeHT yrpaBJieHHs BBITIONHSET (YHKIIUH CIIEKCHUS, pacueTa, OOHOBIICHHS M KOHTPOJISI, HEOOXOIUMBIE TSI
yIpaBiieHUs] BCEMH CITyTHUKaMH B CHCTEME Ha €XeJHEeBHOH OCHOBE. CEerMeHT COCTOUT M3 TJIABHOW CTaHIIUH
ympasnenus (MCS), pacnionoxxeHHOH B SITOHMM, Ha KOTOPOH BBIITOIHAETCS BCSI 00padOTKa AaHHBIX, U psAAa
pa3MemIeHHBIX Ha OONBIIOM PACCTOSIHUM CTaHIWKA KOHTPOJISI, KOTOPBIE HAXOIATCS B OOJIACTSIX, BHUAMMBIX
U3 KOCMUYECKOr0 CerMeHTa.

CraHmum KOHTPOJISI OCYIIECTBIISIIOT TMACCHBHOE CIICKEHHE 33 BCEMHU CITyTHHKAMH, HaXOISMIIUMECS B 30HE
BUJIMMOCTH, W HW3MEPSAIOT [aHHBIC IS OMNpeaeieHUs MaTbHOCTH W JaHHBIE IOIICPOBCKOTO CIIBHTA.
OtH nanHbie obpabarbiBatorcs B MCS i pacdera adeMepu]] CIIyTHUKOB, CMEIICHHUS 4acOB, OTKIOHECHUS
YacoB M 33/IEP’KKH PaCIIpOCTPAHEHI, KOTOPBIE 3aTeM HCITOJIB3YIOTCS JUIA TTepeiavyn Ha CITy THUKH COOOIIECHHH.
Ota oOHOBIEHHAas HH(POPMAIIHS TIepeaaeTCs Ha CITyTHUKY 7Sl XpaHEHHsI B TAMATH U ITOCIIEAYIOIeH epeaadn
CIYTHUKaMH KaK YacTH HABUTAI[MOHHOTO COOOIIIEHUS ITOIb30BaTEISIM.

3.3 IToab30BaTeIBLCKHIL CEIMEHT

[Monp30BaTeNbCKUIT CETMEHT 0OBEMUHSET B ceOe BCE TIOJIB30BATEIbCKUE YCTAHOBKY M TIOJICPKHBAIOIIECE HX
obopynoBanue. [lonmp3oBaTenbcKkas YyCTAHOBKA COCTOUT, KaK MPAaBUJIO, U3 aHTCHHBI, IPUEMHHUKA/TIpoIieccopa
QZSS (raxxe mognepkuBatomniero curHansl GPS), KoMnbioTepa U YCTPOMCTB BBOJa/BBIBOIA.

OTa yCcTaHOBKA 3aXBaThIBACT U MPOCIEKMNBAET HABUTAIIMOHHBINA CHTHAII OT YETHIPEX WIH 0OJiee CIyTHUKOB,
BKuro4dasi oauH (nim Oonee) cnytHuUK QZSS u omwH (wmm Oonee) ciytHuk GPS, Haxomsmuxcs B 30HE
BUJAMMOCTH, u3MepsieT Bpemss PU-mepemaun, ¢da3el PU-curHagoB W MOIUIEPOBCKHE CIBUTH YacTOTHI,
mpeoOpazyer WX B 3HAYEHHs IICEBIAOJAIFHOCTH W OINpEAesieT IMPOCTPAHCTBEHHOE MECTOMOIOKEHHE,
CKOpOCTb, CMEIIIeHIe BpeMEHH MPHEMHNKA OTHOCUTEIBHO ATAJIOHHOW CHCTEMBI BpeMEHH.

[Tonw3oBarensckoe 000pyAOBaHHE MOXET ObITH BECbMa Pa3HOOOPa3sHBIM — OT OTHOCHUTENIBHO HPOCTOrO U
HMEIOIIET0 HEOONBLIYI0 Maccy NPHUEMHHKA A0 CJIOXHBIX IPUEMHUKOB, OOBEIMHEHHBIX C IPYTUMH
HABUTALMOHHBIMHU aTYMKaMHU MM CUCTEMaMU JJ1s1 0OecTiedeH s TOYHOCTH B CpeJie, OTIIMYAIOLIEeHCsl BHICOKOH
JUHAMUYHOCTBIO.

4 Crpykrypa curnana QZSS

[lepenaBaemblil cO CIIyTHMKA HaBUTallMOHHBINA cUTHAT QZSS conepKUT 4eThIpe MOAYJIHPOBAHHBIE HECYILNE
vactotel: L1 ¢ menTpanbHoii wactoroit 1575,42 MI'y (154 fo), L2 ¢ nenTpanbHoii yacroroir 1227,6 MI'ig
(120 fo), L5 ¢ nenrpansHoit yactotoit 1176,45 MI'ty (115 fo) u L6 ¢ uentpanbHoii wacroroit 1278,75 MI'n
(125 fo), re fo = 10,23 MI'11, a fo — BeIXO1HO# cHTHAIT GOPTOBOTO YCTPONUCTBA STAIOHHON YaCTOThI, ¢ KOTOPHIM
BCE FeHepHpyEMble CUTHAJIBI KOTEPEHTHO CBSI3aHbI.

Curnan L1 cocrouT U3 dYeThIpex CHIHAJIOB C JBYXIIO3MIMOHHOW (hazoBoii manunymsuued (BPSK),
MyJbTUIIEKCUPOBaHHBIX co casuroM Ha 90°. JIea u3 Hux (L1-C/A u L1S) momynupyroTcst [ByMs pa3HbIMHU
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pasBepreiBatonmMucs kogamu PRN, KoTopble SBISIOTCS CyMMOH HO MOJYNIO 2 IOCIEA0BATEIbHOCTEH
BBIXOAHBIX CUTHAJIOB IBYX 10-OMTOBBIX PETHCTPOB CIBHIa C TMHEHHON 00paTHOii cBs3bio (10-0ntoBeie LFSR),
¢ TakToBOM yactorod 1,023 MI'n u nepuogom 1 mc. Jlo mpumenenus BPSK kaxapiif 13 HUX CyMMHUpyeTCs 110
MOJAYJII0 2 C JBOMYHOM TMOCJIENOBAaTENbHOCTHIO HABHUTALIMOHHBIX JAHHBIX CO CKOpPOCTBIO IIepeaaqn
50 6ut/c/50 cumBon/c umun 250 6ut/c/500 cumBon/c. [IBa apyrux curnana (kommoHeHT curHaia L1C ¢ nanHbIMH
u kommoHeHT curHana L1C 6e3 maHHBIX) MOIYJIHUPYIOTCS ABYMS Pa3HbIMU Pa3BEPTHIBAIOIIMMUCS KOJAMHU C
TakToBOM yactoToit 1,023 MI'1 1 nByMSI OMHAKOBBIMU HPSMOYTOJBHBIMHU CUTHAIaMHU C TaKTOBOHM 4acTOTOM
0,5115 MI'u. ITocnenoBaTenbHOCT TAHHBIX CYMMHPYETCS 110 MOYJIIO 2 ¢ OJJTHUM M3 HUX.

Curnan L2 monymupyerca meronoM BPSK ¢ passepteiBatonmest kogom L2C. Kog L2C umeer TakToByo
gactoty 1,023 MI'1 ¢ anbTepHATUBHBIMU Pa3BEPTHIBAIOIIUMUCS KOJAMH, UMEIOIIMMHU TaKTOBYIO HYacTOTY
0,5115 MI';: L2CM wumeer nepuon 20 mc, a L2CL — mepuon 1,5 c. IlocienoBarebHOCTh JaHHBIX
25 6ut/c/50 cMMBOJI/C CyYMMHUPYETCS TI0O MOJIYJIIO 2 ¢ 3TUM KOJOM JI0 (Pa30BOH MaHHUITYJISIUH.

Curnan L5 cocrout u3 asyx curtanoB ¢ BPSK (I u Q), koTopsle MyIbTHINIEKCHPYIOTCS O cABUTOM Ha 90°,
u ogHoro curHana QPSK (curnan L5S). Curnanst B 000ux kananax — [ u Q — MOy IMPYIOTCSI ABYMSI Pa3HBIMU
pasBepThIBatolMucs kogamu LS. Oba pa3BepThiBaromyecs koaa LS uMeror takroyto dactory 10,23 MI'1g
u niepuoj 1 Mc. /IBoruHast mociie10BaTeIbHOCTh HABUTAIIMOHHBIX TaHHBIX 50 6uT/c/100 cuMBOJI/C IepeaaeTcs
nmo kaHaiy I, a mo xanamy QQ JaHHbBIE He TepenaroTcs (TO €CTh HE COAEpPKAIIUi TaHHBIX CUTHAN SBJISETCS
nuiaotHeM). Onua curaan QPSK taxxe nmeer taktoByro wactoty 10,23 MI'm n mepuon 1 Mc U comepx uT
KOPPEKTUPYIOIINE COOOIICHUSI.

Curnan L6 tarke momynupyercss metomom BPSK. Jlns pa3BepTeiBaromerocss Koja ¢ TaKTOBOW YacCTOTOM
5,115 MTI'11 ucnonb3yercs Habop KOPOTKHX MOCIeN0BaTEIbHOCTEH Ko10B Kacamu.

5 MOI[IHOCTI) U CIICKTP CUTHAJIOB

Ha cnytHukax QZSS ucnons3yrorcss aHTEHHBI ¢ (OPMHUPOBAHHUEM JIyda, KOTOPBIC H3ITyYAIOT CHUTHANBI C
MIPaKTHYECKH PaBHOMEPHBIM pacmlpesieieHueM MOIIHOCTH, MpeTHa3HAYeHHbIEe IS TIpPHeMa MOJIb30BaTeIsIMU
cucreMbl. IlepenaBaembie curHaibl sBisitorcss curHanamu RHCP ¢ smmunTuusoctsio siyume 1,2 b mis
curtania L1 v myumme 2,2 b ans curaanos L2, LS u L6. MOIIHOCTH MPUHIMAEMBIX MTOJIB30BATEIISIMHA CUTHAJIOB
(URP) myst yTI10B TIpEIX0Aa OTHOCUTEINIBHO CITYTHHKOB Oojiee 10° onpeesiroTCs pH JOMYIIICHUH, YTO aHTEHHA
npueMHuka xapakrepusyercs 0 1bu u monspu3arueit RHCP.

Munnmansabie rapantupyemble URP mns curranos L1, L2, LS u L6 npencraenens! B Tabnumax 10, 11 u 12.

6 Pa0ouas yacrora

B cucreme QZSS curnan L1 nepenaercs B yactotHOM cermerte 1559—1610 MI'u, curnan L2 u curnan L6
nepenaroTcs B dacTotHoM cerMenTe 1215-1300 MI'm u curnan LS mepemaercss B 4aCTOTHOM CETMEHTE
1164—1215 MI'ni, kotopsle pactpenenensl PHCC.

7 DYHKIUH TeJeMeTPHI

Hcnons3oBanue curHanmoB TejeMmeTrpum B monocax dbactor 1164—1215MI'm, 1215-1300 MI'm w
1559-1610 MI't anst cucremsr QZSS He TpeOyercs.

8 ITapamertpsl nepegaun QZSS

INockonbky cucrema QZSS mnepenaer HaBurannoHusle curHainsl PHCC B HampaBieHMnm kocMoc-3eMils B
YeThIpex I10JI0CaX 4YacToT, mapamerpsl nepenaun QZSS mpencTaBieHbl B YEThIpeX TaOIHMLAX MO YEThIpeM
nonocaM PHCC, B KOTOpBIX OCYLIECTBISIETCS NepeJadya HABUTallMOHHBIX CUTHaNIOB QZSS.
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8.1 IMapametpsl nepegaun curaanos L1 QZSS

Cucrema QZSS ucnomns3yer Heckobko curHasioB B moyioce PHCC 1559-1610 MI'u. Oto curnanst L1 C/A,
L1C u L1S. Coytaukun QZSS Ha HereoctanmoHapHOH opOuTe ucmonb3ytoT onuH curhHan L1-C/A, oaun
curHan L1C u ogun curHan L1S Ha xaxneni criyTHuk. CrnytHukn QZSS Ha reocranmoHapHOW opOuTe
ucnonb3ytot omuH curaan L1-C/A, omun curaan L1C u nBa curnana L1S (L1Sa u L1Sb) Ha ka)kaplii CITy THUK.

TABJIMIIA 10
Ilepenaua curnanos QZSS B noJioce yactor 1559-1610 MI'u

IMapameTtp 3Hauyenne napamerpa (cm. [lpumeuanne 1)
Hecymast vacrora (MI'1r) 1575,42
Yurnosast ckopocth koga PRN (Muwur/c) 1,023
CkopocTthb nepeiaun OMTOB HABUT'AIIMOHHBIX JTAHHBIX 50 (CIA), 250 (L1S), 25 (L1C)

(but/c)

CKOpOCTh Mepeiaui CHMBOJIOB HABUTAIIMOHHBIX JTAHHBIX 50 (C/A), 500 (L1S), 50 (L1C)
(cuMBoOIT/C)

BPSK-R(1) (C/A u L1S)
BOC(1,1) (komnoneHT curnana L1C ¢ naHHBIMH )

MBOC (nunotssiid curdan L1C (koMnoHeHT Oe3
MeTox MOLyIALMU CUTHANIA JTAaHHBIX) BTOPOT'O U TIOCIEAYIONMX CITyTHUKOB QZSS.
ITepsslii ciiyTHUK HcnionszyetT BOC(1,1)

JUIsl CBOETO KOMIIOHEHTa 0e3 TAHHBIX )

(Cwm. IMpumeyanwue 2)

[onspuzanuus u 3MIUNTHIHOCTS (1B) RHCP; makcumainsho 1,2

—158,5 (C/A), =163 (L1C ¢ ganHbIMH),
MuHMMaIbHBI  YPOBEHb MOIMHOCTH mnpuHHMaemoro | —158,25 (L1C Ge3 maHHBIX),

curHaja Ha BXoJjle aHTeHHBbI (1bBT) —161 (L1S)

(Cm. TTpumeuanue 3)

Iupuna nosock 1o ypoHto 3 a1b PU-dunbrpa

nepenatynka (MI'm) 32

[NPUMEYAHUE 1. — Ha3Banwue curnana L1S npumensieTcs 111 BTOPOro U nocieAyiomux cinyTHUKoB QZSS. B nmepBom
ciytHuke QZSS mpuMeHSIoTCS Te e XapakTepucTuku PU-curaana, uto u B curHame L1S, HO curHanm Ha3pIBaeTCs
L1-SAIF.

IMPUMEYAHMUE 2. — lns mapametpoB QZSS PHCC BPSK-R(n) o3nauaeT OuHapHY(0 (Ha30BYH0 MAaHHITYJISIHIO
C UCIIOJIB30BAHUEM TIPSAMOYTONBHBIX YHITOB, CKOPOCTH Mepeadl KOTopsix coctamsier N X 1,023 (Muwur/c). BOC(m, n)
03HaYaeT MOYJISIHIO ¢ OMHAPHBIM pa3JieJICHUeM HECYIIIeH YacTOThI CO CMellleHneM Hecyiei yactotel M X 1,023 (MI 1)
Y YUITOBOM ckopocThio N X 1,023 (Muwur/c).

[MPUMEYAHUE 3. — MunumanpHasi mpuHUMaeMasi MOIHOCTh QZSS TpH MONyIIeHHH, YTO MUHHUMAIBHOE YCHIICHUE
AHTCHHBI IPUEMHIKA UMEET MECTO TPH yIiaxX, OoNbIUX Wik paBHBIX 10° Haj roprm3oHTOM 3eMiIH MpHU HAOIIOACHUN
C TTIOBEPXHOCTH 3eMJIH.

8.2 IMapamertpsol nepenaun curnanaos L2 QZSS

QZSS ucnonp3yer ans paboTsl 1Ba curHaia B mosnoce yactor PHCC 1215-1300 MI'a. Oto curnamer L2C
u L6.
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TABJIMIIA 11
Iepenaua curnanos L.2 QZSS B moaoce yacror 1215—-1300 MI'n

ITapameTp Onncanue napamerpos PHCC
Hecymas gacrora (MI'm) 1227,6
Yurnosast ckopocth koga PRN (Muwur/c) 1,023 (L2C)
CkopocTh nepenayn OUTOB HABUTAIMOHHBIX TAHHBIX 25 (L2C)
(but/c)
CKOpoCTh Mepeadi CHMBOJIOB HABUTAIIMOHHBIX TAHHBIX 50 (L2C)
(cuMBoIT/C)

BPSK-R(1) (L2C)

MCTO[[ MOAYJIAIUU CUT'HaJIa (CM HpI/IMe‘IaHHe 1)

[Monspuzanus v LTUNTAIHOCTH (1B) RHCP; makcumansHo 2,2
MuHNMaBHBIN ypOBEHb MOLITHOCTA TPUHUMAEMOTO —160 o0mas MOIHOCTH
CUTHaJIa Ha BXOJIe aHTeHHBI (1BBT) (Cm. TTpumeuanue 2)

HIupuna monockr o ypoHto 3 n1b PU-dunbrpa

nepenatunka (MI 1) 32

[TPUMEYAHUE 1. — JIns mapamerpoB QZSS PHCC BPSK-R(n) o3Hauaer OuHApHYIO (a30ByH0 MAaHHITYIISAIHIO
C MCIOJIb30BaHUEM IPSIMOYTOJIBHBIX YHIIOB, CKOPOCTh NIepeiaul KOTophIx cocTapisier N x1,023 (Muwur/c).

[TPUMEYAHMUE 2. — MunuManeHas npuHAMaeMas MouHocTh QZSS npu onynieHny, 9T0 MUHUMAIbHOE YCHIICHUE
AQHTEHHBI IPUEMHHKA UMEET MECTO MPH YIiax, OONBIIUX WM paBHBIX 10° HaJ rOpU30HTOM 3eMJIH NP HAOIIOICHUH
C TIOBEPXHOCTH 3eMJIH.

TABJINIIA 12
Iepenaua curnanos L6 QZSS B mosoce yacror 1215—1300 MTI'u (cm. Ilpumeuanue 1)

MMapametp Onucanue napamerpos PHCC
Hecymas yacrora (MI'ny) 1278,75
Yunosast ckopocts koga PRN (Mumur/c) 5,115 (L6)
CkopocTh nepeiaun OUTOB HABUT'AIIMOHHBIX JTAHHBIX 2 000 (L6)

(but/c)

CKOpOCTB nepeaadu CMMBOJIOB HABUT'alITUOHHBIX

JaHHBIX (CHMBOJI/C) 250 (L6)

BPSK-R(5) (L6)

MeTtoa MOIYJIAIIMNA CUTHAIa
A MOy A (Cwm. TTpumeuanue 2)

Honspuzanus u SMTUITHIHOCTE (1B) RHCP; makcumanbHo 2,2
MuHUMAaNbHBIA YPOBEHD MOUTHOCTH IPUHUMAEMOTO —155,7 o611ast MOIIHOCTD
CHUTHaJIa Ha BXOJie aHTeHHBI (1bBT) (Cwm. TTpumeuanue 3)
[upuna nonocs! o yposHio 3 n1b PU-unstpa 56

nepenatanka (MI'm) (Cwm. Ilprmeqanue 4)
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Tpumeuanus k mabauye 12:

[MPUMEYAHUE 1. — Ha3Banue curnana L6 npumeHnsieTcst st BTOPOro 1 nociiexyronmx cnytHukoB QZSS. B nepeom
cnytHuke QZSS npuMeHsitoTcs Te ke xapakrepuctuku PU-curnana, uto u B curnane L6, Ho curnan Ha3bBaetcst LEX.

IMPUMEYAHUE 2. — Ins nmapametpoB QZSS PHCC BPSK-R(n) o3nauaer OuHapHyio (a30BYI0 MaHHITYJISAIUIO
C MCIIOJIb30BaHNEM IIPSMOYTOJIBHBIX YHIIOB, CKOPOCTh Mepeiaui KOTOphIX cocTapisier N X 1,023 (Muur/c).

[MPUMEYAHUE 3. — MunuMansHasi npuHIMaeMasi MomHocts QZSS mpu fomymeHny, 4To MUHAMAIIBHOE YCHIICHHE
AQHTEHHBI IPUEMHHIKA UMEET MECTO NP YIiax, OONBIIMX WM paBHBIX 10° Haj TOPH30HTOM 3eMIIM NPHU HAOIIOACHUH
C TIOBEPXHOCTH 3EMIIH.

[MPUMEYAHUE 4. — 3nauenne 56 MI'11 He sBIIsieTCsl perpe3eHTaTHBHBIM JUIS INMPHHBI TIOJIOCH CHTHAJa Mepeiayn
1o ypoBHio 3 1b.

8.3 IapameTtps!I nepegaun curnanaos L5 QZSS

QZSS wucnonw3yer ans paboTel Tpu HaBUTaMOHHBIX curHana (LSI, L5Q u L5S) B momoce wactor PHCC
1164-1215 MI'nt. Ot curnanel LSI u L5Q ucnone3yrores co casurom 90° u nepenaroTcs ¢ 0JJMHAKOBOU
MorHOCThI0. CurHan L5Q He comepxut gaHHbIC (Takke Ha3bIBaeTCS MAJIOTHBIM KaHaimoMm). CurHam LSI,
C IpyTO CTOPOHBI, COJEPKUT HABUTALMOHHYIO HWHQOPMAIMIO JUIsi CHHXPOHHM3AIWW, HAaBUTAUH U
OTIpe/IeTICHUsI MECTOTIONOKEeHNA. LSS Takke coJepKUT HaBUTaIMOHHYIO WH(OPMAITHIO [T CHHXPOHU3AIINH,
HaBUTAIUH U OIIPENEIECHNS MECTOTIOIOKEHHSL.

TABJIMLA 13
Iepenaua curnanos QZSS B moJioce yacror 1164—1215 MI'yq

IMapametp Onucanue napamerpos PHCC
Hecymas yacrora (MI'ny) 1176,45
Yurnosasi ckopocth koga PRN (Muwur/c) 10,23

CKOpOCTL nepeaaqau OUTOB HaBUT'alTMOHHBIX JaHHBIX

(Gur/c) 50 (L51), 250 (L5S)

CKOpOCTL nepeaayu CMMBOJIOB HABUT'ALIUOHHBIX JaHHBIX

(cuMBoIT/C) 100 (L5I), 500 (L5S)

BPSK-R(10) (L5)
MeToa MOIYJISIMH CHTHATA QPSK-R(10) (L5S)
(Cwm. TTpumeuanue 1)

[onstpu3anus U AUTUITAYHOCTD (1B) RHCP; 2,2

—157,9 na xanan (L5I nma L5Q)
—157 (L5S)
(Cwm. TTpumeuanue 2)

MuHUMAaNbHBIA YPOBEHD MOLUTHOCTH IIPUHUMAEMOTO
CHUTHaJIa Ha BXOJie aHTeHHBI (1bBT)

Iupuna monocs! o yposHio 3 n1b PU-dunstpa

nepenaryuka (MI'm) 38,0

IMPUMEYAHME 1. — lns mapametpo QZSS PHCC BPSK-R(n) osnawaer GuHapHyro ($a30ByH0 MAHHUITYJALHIO C
HCITOJIb30BaHMEM MPSAMOYTOJBHEIX YHIIOB, CKOPOCTE Mepenadn KOTopsix coctaBisieT N X 1,023 (Muur/c). QPSK-R(n)
O3HAYaeT KBaJpaTypHYIO (a30BYH0 MaHHIIYILHIO C HCIOIB30BAHUEM INPSAMOYTOJIBHBIX YHIIOB, CKOPOCTBH Iepeiadun
KOTOpPBIX cocTaBisteT N X 1,023 (Munrt/c).

MMPUMEYAHUE 2. — MunumanbHasi mpuHEMaeMasi MOIHocTe QZSS mpu J0myIieHnd, 4T0 MUHUMAIIbHOE YCUIICHHE
AHTCHHBI IPUEMHHUKA UMEET MECTO TIPH yTiaX, OONbIMX Wi paBHBIX 10° HaJ TOPH30HTOM 3eMII TPH HAONIOICHUH
C TIOBEPXHOCTH 3EMITH.
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IIpunoxenue 5

TexHu4eckoe onucaHue U XapaKTEePUCTHKH CIIYTHUKOBOW CHCTEMBI
aud¢epeHUAIBHBIX NONPaBoK "Mutudouku' (MSAS)

1 BBenenue

MesxnyHapoaHas opranu3aius rpaxaanckoi auanuu (MKAQ) onpenenuia rio0aibHy0 HaBUTAMOHHYIO
cnytaukoByio cuctemy (CHCC) kak "BCeMUpPHYIO CHCTEMY OINpEINeNICHHs] MECTOIIOJIOKECHUS U BPEMEHH,
KOTOpasi BKJIIOYAeT OAHY WM OoJiee CIYTHUKOBBIX TPYNIHPOBOK, NMPHEMHHKH Ha OOpPTYy JeTaTelIbHBIX
anmapaToB M KOHTPONb IENOCTHOCTH CHCTEMBI M KOTOpas OOECIeYMBaeTcs IOIMpaBKaMH IO Mepe
HEOOXOJIMUMOCTH JUIsl TOAJEpKaHUs TpeOyeMbIX HABUTAIIMOHHBIX XapPaKTEPUCTHK Ui TUTAHUPYEMBIX
omepaiuit”, u paspaborana mexayHapoanble Cranmaptel u Pekomenayemyro mpaktuky (SARPS) mns
Oecriepe0oMHOTO T100aJIbHOTO a9POHABUTAIIMOHHOTO O0CTYKHUBAHUSL.

Hasuranmonnoe ooOcnyxuanne 'HCC Oymer oOecreunmBarhCsi C MOMOIIBIO Pa3JIMYHBIX KOMOHMHAIIUH
cnenytoux snementoB ['HCC, ycraHoBiIeHHBIX Ha 3emjie, Ha CIYTHUKE WJIM Ha OOpTY JIETAaTEIIbHOTO
armmmapara (JIA):

a) riobanpHast cuctemMa onpezeneHus mecrononoxenns (GPS);

b) rinobanpHast HaBUTanuoHHas cryrTaukoBas cucrema (IJIOHACC);
c) 6oproBas cucrema nuddepernmambHbIX monpaBok (ABAS);

d) CIIyTHHKOBas cucteMa JuQpepeHnmabHbIX mornpaBok (SBAS);
e) HazeMHas cuctemMa nuddepernmansabx monpaBok (GBAS);

f) npuemunk I'HCC na 6opry JIA.

CnyTtHukoBasi cucreMa nuddepeHIMaIbHBIX monpaBok "Mutubuku" (MSAS) sBisercs cucremoir SBAS,
oTpeieNieHHOH Kak "cuctema quddepeHUaTbHBIX TONPABOK IMTUPOKOTO MOKPHITHSI, B KOTOPOH MOJIE30BATENb
noiryyaetT MHQpOpPMAHIo O TU(PPEepeHIIMATLHBIX MONPaBKax OT MepeaTynka, YCTaHOBICHHOTO Ha OOpTy
CIyTHHKA'.

JInst TIOBBINICHUS] HAJEKHOCTH M YCTOWYMBOCTH cucTeMbl B MSAS wucnonp3yroTcs JBa CIyTHHKA Ha
reoCTallMOHAPHON OpOUTE M OJMH Mayiblii cnyTHUK cucteMbl QZSS (cMm. Ipuioxkenue 4) Ha HAKIOHHON
reoCHHXpOoHHOH opbOurte. Kaxmpii ciytHuk QZSS mepemaer curHambsl AuQdepeHnanTbHON TOMPaBKH I
GPS. DTu curHanmel cojepar CIEAyIONlyt0 HH(QOPMALHIO: COCTOSHHE CIyTHUKOB GPS, KoppekTupoBKH
acemepun crytHKOB GPS 1 BpeMeHH, a Takke IMONpaBKy C YIeTOM [TapaMeTpOB HOHOCQEPHI.

11 TpeGoBaHus Mo yacrore

TpeboBanus mo gactote must MSAS onpenemnstorest SARPS NKAO.

2 00630p cucremsl

MSAS BBIIOTHSAET POJIb CITYKOBI 0OeciedeHns 0€30IacCHOCTH YEIOBEYECKOM KU3HU U BO3IYITHBIX CyIOB
Ha BCEX 3Tamax I0JIeTa, BKIII0Yas OCaAKy B a3poIopTy, Uil KOTOPOi Tpedyercs TouHoe TpexmepHoe (3D)
MO3ULIMOHUPOBAHUE B TEOLUEHTPUUECKONM HEMOABIKHOM OTHOCUTEIBHO 3eMJIM JACKapTOBOM cHUCTEME
koopauHat (ECEF) — BecemupHoii reonesndeckoit cucteme (WGS-84), cMelieHne moiib30BaTeNbCKAX 4acoB
OTHOCHUTEIILHO 3TAJIOHHOTO BPEMEHH U LIETOCTHOCTb.

[lepenaua NBYyX4acTOTHBIX CHUTHANOB B HECKONbKHMX IpynmupoBkax MSAS (DFMC MSAS) npousBoautcs
HayuHo-uccrienoBarenbckuM HHCTUTYTOM 2IIeKTpoHHOM HaBuranuu (ENRI).
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3 CermMeHThI CHCTEMBbI

Cucrema MSAS cocTOUT U3 TpeX OCHOBHBIX CETMEHTOB: KOCMHUYECKOTO CETMEHTa, Ha3eMHOI'0 CErMEHTa U
npuemHuka SBAS Ha 6opty JIA (monp3oBaTenbCKkuii cerMeHT). Huke onrcanbl OCHOBHBIE (DYHKIIMHU Ka)KIOTO
CETrMEHTA.

3.1 KocMuyeckuii cerMeHT

Hasuranuonnas mone3Hast Harpy3ka B KocMuieckom cermente MSAS nepenaer curnan L1/LS.

3.2 Ha3zeMHBI€e cerMeHTHI

Hazemnble cerMeHTBI BKIIIOYAIOT B ceOs TpU OCHOBHBIC IMMOJICUCTEMBI. JIB€ TJIaBHBIC CTAaHIIUU YHpaBJICHUA
(MCS), 26 nazemubix ctanuuit koutpons (GMS) u nmoncucremy cetu cBsazu (NCS). MCS orBewarot 3a Bce
aCIeKThI paboThI CUCTEMBI MSAS.

3.3 IToab30BaTebCKHIT CErMEHT

[Tosnb30BaTeNii B aBHAIIMOHHOM CEKTOpe IpuMeHsoT MSAS B 1iensx oOecrieueHus: OOJIbIICH TOYHOCTH U
LEJIOCTHOCTH MTPY HaBUTALIMH, oOectieueH s paboThl OOPTOBOTO KOMILIEKCA/CUCTEMBI YIIPABJICHUS HA3EMHBIM
00opyIoBaHNEM Ha OCHOBE OOPTOBOTO HAOMIONEHUS, a TaKKe 0e301macHOro (PyHKIIMOHUPOBAHNS.

4 CtpykTtypa curnana MSAS
Curnanst MSAS cootBerctByIoT SARPS MKAO.
Bemanne MSAS Bemercst Ha IByX OTAENBHBIX HeCymux gactoTax 1575,42 MI't (L1) u 1176,45 MI'1 (LS).

Curnan L1 mpencraBimser coOoi curHam ¢ aBowdHo# ¢azoBoit mamunymsiuedn (BPSK). Curmam L1
MOIYIUpPYeTCs pa3BepThiBaromuMucs kogamu PRN ¢ takroBoit wacrtotoi 1,023 MI't u mo BPSK-moxymsiin
CYMMHUPYETCSI 10 MOJYJIO 2 C JIBOMYHOW TOCIICAOBATEIBHOCTHI0 HABUTAIIMOHHBIX JAHHBIX CO CKOPOCTHIO
nepenaun S00 cumBolr/C.

Curnan L5 cocrout n3 nByx curHaiioB ¢ BPSK (I u Q), kKoTopble MyJIBTHIDICKCUPYIOTCS CO CIBUTOM Ha 90°,
n omHoro curHaga QPSK. Curmamelr B obomx kaHamax — [ m Q — MOAyIUpPYIOTCS ABYMS pPa3sHBIMH
pasBepThIBatouMuca komamu LS. O6a pazepTsiBarommxcst koga L5 umerot TakToByto gactoty 10,23 Ml
u nepuox 1 Mc. JIBondHas Mocaea0BaTeIbHOCTh HABUTAITMOHHBIX JaHHBIX 50 0ut/c/100 cuMBOI/C IepenaeTcs
o ka"any I, a mo xanairy Q JaHHbBIe He TIepeaaroTcs (3TO TECTOBBIN, HE COAEpP AU JaHHBIX curHan). OauH
curan QPSK rtaxxe nMeer TakToByro gactoTy 10,23 MI't u meprox 1 Mc B COEPKUT KOPPEKTHPYIOIIUE
COOOIIEeHMS.

5 MOoOIHOCTH U CHIEKTP CHTHAJIOB

Xapakrepuctuku curHana MSAS, mepenaBaemoro ¢ moJie3HsIX Harpy3ok QZSS, npusenens B Tabmmmax 10
u 13 B [Ipunoxxennn 4 kak xapakrepuctuku curaanoB L1S/LS5S.

6 PabGouas yacrora

Kocmuuecknii cermerTr MSAS ¢yHKkmorupyeT Ha 9actore curHana L1 ¢ meHTpaiapHON HecyIei 4acToToi
1575,42 MI'u ¢ mmpuno# monocs! 24 MI'1y B cermente nonockl 1559—1610 MI 1, pacnipenenennoit PHCC.

Kocmuueckuii cermenT MSAS QyHKIMOHHMPYET Ha YyacToTe curHaia LS ¢ HeHTpanbHON Hecylleld 4acTOTOH
1176,45 MI'n ¢ mumpunoit monocel 38 MI'm B cermente monocel 1164—1215 MI'nu, pacnpeneiaeHHOM
BO3YIITHOW pagroHaBUTaMoHHON ciry:koe (BPHC).
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IIpunoxenue 6

Texnuueckoe onucanne U xapakrepuctuku cereit LM-RPS

1 BBenenue

B cocras cereit LM-RPS BxonsT ciyTHUKHU ¢ mosie3HONW Harpyskoil MHorodactoTHoit PHCC, Haxomsmuecs
Ha TeOCTallMOHAPHOW OpOWTe, W JBe cTaHmMW CBs3M Ha JMHUK BBepX (GUS), kaxmas u3 KOTOPBIX
MOJIEPKUBACT OJHY HABUTALMOHHYIO IMOJIE3HYI0 HArpy3ky. Tekylas peaau3aiysi COCTOMT U3 CIYTHUKA B
no3utmu 133° 3. 1. 1 BTOpOTro crmyTHUKa — B mo3uruu 107,3° 3. 1.

Ceru LM-RPS B mozummm 107,3°3. 1. u 133°3. 1. obecreunBaloT YHUKAIBHYIO IMTHPOKOBEIIATEIHHYIO
ciy:;x0y PHCC nns ®@enepanvHoii aBuanmonnoi aqmunauctpanun (PAA) Coenuaennbix ltatoB AMepukn
(CIIIA), ocymecTBisisi IMHMPOKOBEIIATENFHYIO Tepenady, KoTopas oOecmeunBaeT oxBaT HarmoHampHOU
cuctembl opranuzanuy BozaynrHoro aemwkeHust CILIA (NAS). Cetu LM-RPS sBisitorcst yacTbio T00a1bHOM
cucteMbl pacripoctpaneHus auddepennuanbapix mompaBok AA (WAAS). B Oynymem MoryT OBITH
BBEJICHBI JIOMOTHUTENbHBIE ceTi LM-RPS st o6ecrieuenus cinyx0bl, aHamoruunoit SBAS, 1ist aBHalliOHHBIX
AJIMUHHCTPAIMA W HAIMOHAIBHBIX BO3JIYIIHBIX MPOCTPAHCTB B OCTAIBHBIX dacTsx mupa. Cerm LM-RPS
MIPEAOCTABIISIOT JOIIOTHATENBHEIE TaHHBIE, KOTOPBIE AOMONHSIOT nanHbie GPS, obecneunBas nHbopManmio o
LIEJTOCTHOCTH IHpOKoBemaTensbHoi mepeaaun GPS, a Taxke MOBBIIIEHHE TOYHOCTH M JOIOJHEHHE K
cUTHaiaM u3MepeHusa nanpHocTH GPS ns aBHanMOHHBIX MOJIb30BaTelNeil. ABHAIMOHHBIE TOJIH30BATEIH
ncnonb3yioT SBAS B nemsix o0ecrieuernst O0bIIe TOYHOCTH U IETOCTHOCTH JIJISl HABUTAINK U 0€3011aCHOTO
(hyHKIIMOHUPOBAHUSI.

2 00630p cucreMbl

Cetm LM-RPS ¢yakumonupyoTr Kak KoOMMepUecKas ciyk0a, TMpedoCTaBisiomas aBHAIMOHHBIM
AIMUHUCTPANMSIM HEOOXOAMMYIO IIIMPOKOBemaTenpHyo ciryxoy PHCC.

OcymecTBisieMass KOCMHYCCKHUME CTaHIUAMU ceTd LM-RPS mmpoxoBemarensHas mepegada COOOIICHIH
WAAS ob6ecrieunBaer TpeOyemMoe TOKPBITHE HAITMOHATHLHOTO BO3IYIITHOTO IMPOCTPAHCTBA TP MUHUMAITEHOM
KOJIMYECTBE TEPEeNaTINKOB W YCTPaHSIET MHOXKECTBO TEXHHUYECKHX IMPOOJEM, CBA3aHHBIX C HAa3eMHBIMU
cucreMamu audepeHanbabix momnpaBok. Cets LM-RPS — 310 rubpuaHas mupoKoBemaTeIbHas Ciryxo0a,
ncrnoneaytomias kak TuHun BBepx OCC, tak u mmuann BHU3 PHCC, 9T0 nemaer ee HECKOIBKO Ooiee CII0KHOM
mo cpaBHeHUIO co cayx6oit @DCC, BeMONHSIOMENH OOBYHBIE MIMPOKOBEIIATENBHEIE IIePEeIadH.
HedopmatupoBannoe coobmenne WAAS mnpuHHMaeTcs OT TJIaBHBIX cTaHmumd WAAS HazeMHBIMH
crannusamu LM-RPS B Ha3zemHoi#1 ceT cBsI3M U [10 Iepeqadn Ha CITyTHHK ITOJBepraercs mpoBepke. Hazemuas
CTaHIUA TPUMEHSET YIPEeKIAIIYI0 KOPPEKIUI0 OmHOOK K cooOmeHnto WAAS wu BpemeHu s
corjacoBaHMs ero ¢ »moxoi momkampa GPS u 3areM mepemaeT 3TO COOOIIEHWE MO JIMHUM BBEPX Ha
HaBUTAIIMOHHYIO TIONIE3HYI0 Harpy3Ky, KOTOpas TPHHUMAeT ¥ OCYIIECTBISET €ro MOCIeIyIOITyio
MIFPOKOBEIATENHHYIO Mepeady Ha MOBEPXHOCTh 3€MIIM U JIJIsl aBUAI[MOHHBIX ITOIh30BaTeNeH, HaXOSIIUXCS
B MIpe/ieTax OXBaThIBAEMOT'0 HAIIOHAIEHOTO MMPOCTPAHCTBRA.

3 Koundurypanus cucremst

Cerb LM-RPS cocTout U3 aByX 4acTeil — COYTHUKOB HJIM KOCMHYECKOI'O CETMEHTA M HA3EMHBIX CTaHIUI
WJIM Ha3€MHOT'O CETMEHTA.

3.1 Kocmuuecknii cermeHT

OtaenbHble clyTHUKY, TepBoHaYanbHO LM-RPS B nmozunuu 133° 3. 1. u LM-RPS B no3uuuu 107,3° 3. 1. u,
BepoATHO, noroHuTenpHble LM-RPS, oO6cmyxuBaronue apyrie o0nacTu, 00pa3yroT CITyTHUKOBBIN CErMEHT
cereit LM-RPS. Kaxp1ii ciyTHUK ()yHKIMOHHPYET HE3aBHCHMO, KaK 4acTb OoJiee KpynHO# cucteMbl WAAS,
obecrieunBasi HaJICKHBIN CUTHAJ B KocMoce (SiS) mpakTHYecKH MocTosHHO (HagaexHocTh 99,9995%).
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CryTHHKH MPHHUMAIOT coobiieHne WAAS oT ofHON WM ABYX HAa3eMHBIX CTAHIMN C JIMHUEH BBEpX U
BBITMONIHAIOT MX MOBTOPHYIO Tepeaady Ha 3emirio, odecreunBas ABoitHO# SiS B 30He mOKpbITHsA. [TnaHsr Ha
Oyayiee TpeOYIOT TOMOMHEHHS TPeThero SiS it obecneueHus OueHb BRICOKOH HajexHocTH (> 99,9995%).

Kaxnas HaBuranmnonHas mose3Hasi Harpy3ka — 3TO HPOCTON CITYTHHKOBBIA PETPAHCIIATOP THMA Nulekda 1uiu
npsiMoit IeIpbl. Kaxnplid M3 HUX MPUHMMAET TepefaHHOoe 10 JIMHUK BBepx coobmenne WAAS Ha napy
KaHaJIOB C (PMKCHPOBAHHOM 4acTOTOM B mojioce yacToT JuHuM BBepx ®CC 6 I'T, o603HaueHHbIXx LM-RPS
C1 u LM-RPS C5, koTopble oCymecTBISAIOT GUIBTpario U TpaHcsuio B yactoTel LM-RPS L1 (B momnoce
gactoT 1559-1610 MI'n) u LM-RPS L5 (8 mosnoce gactot 1164—1215 MI'm). D10 Te e 4acTOThI, KOTOpbIE
o0o3HaueHbl B [Ipunoxenuu 2 kak L1 GPS u L5 GPS, cooTBeTcTBEHHO. Y CUIIMTENH U CHICIIMATIbHBIC aHTCHHBI
nepenaroT curiainsl PHCC Ha 3emitto, o0ecrieunBasi 100ajIbHOE TIOKPBITHE JTyda 10 BCel MOBEPXHOCTH 3eMITH
1o BeicoTsl 100 000", uro BKIIOYaeT TpeOyemMoe MOKPBITHE BO3AYIIHOTO MPOCTPAHCTBA. 30HA MOKPBITHUS
OTIpeIeNsIeTCS KOHYCOM C YIJIOM HarpasieHus 8,75°.

3.2 HazeMHBIIi cerMeHT

Kaxnas mapa cranumuit GUS LM-RPS pabGoraer kak pe3epBUpOBaHHBIA KOMIUIEKT, OOecHeuuBas OAHY
BBICOKOHA/IC)KHYIO JIMHHUIO BBEPX LI oJfHOTO ciryTHUKa LM-RPS.

Craniun GUS 00beTHEHBI B CETh € TOMOIIBIO CYXOITYTHOM CETH, KOTOpasi COSAMHSET UX ¢ cucremoir WAAS.
GUS ocy1ecTBISIOT CBSI3b MEXKILy CO0O0H U C TTIaBHOM cTaHIel ynpasieHuss WAAS uist onpeiesieHus ToTo,
kakas crannus GUS HazHadeHa B kadecTBe ocHOBHOW GUS ams mypoKoBemaTenbHON epeaadn COOO0MeHus
WAAS Ha HaBUTAIMOHHYIO TIOJNIE3HYIO HArpy3Ky M Kakas CTaHuus sBisiercs ayomupytomein GUS.
Hy6mupytomass GUS ocymiecTBiseT IMMHPOKOBEMIATEIBHYIO IepeAady cBoero coooOmenus WAAS
Ha PYU-Harpy3Kky ¥ HaXOJHUTCA B TOPSTYEM PE3EPBE HA CIIy4yail OTKa3a OCHOBHOM CTaHIUU.

Craamus GUS coctouT u3 nByX 0a30BBIX TPYIIT 00OPYIOBAHHUS: CETEBOE 00OPYIOBaHWE W OOOpPYIOBAHHE
00paboTKM JaHHBIX W 000pYAOBaHME, BHIMOJHSIONIEE Mepenavyy curuanoB Ha paauodacrore (PY). CereBoe
o0opymoBaHue ¥ 000pyI0BaHNE 00PaOOTKH JaHHBIX NpUHUMAET coodieHrne WAAS 1o cyXonmyTHOM ceTd U
OCYIIIECTBIISIET MPOBEPKY COJCpXKAlIUXCS B HEM JIAHHBIX, 3aTeM MpeoOpa3yer ero CTPYKTYpy B
COOTBETCTBYIOIYIO CTPYKTYpPY CHTHala IIMPOKOBENIATENILHOW —mepefayn, (GopMupyss CHrHalI Ha
npomexyrounor yacrote (ITH) 70 MI'. Curnan ITY ganee tpanciaupyercs B yactotel C1 u C5 LM-RPS,
YCHITMBACTCS ¥ MepeaeTcs Ha HaBUTAIIMOHHYIO MOJIE3HYI0 HArPY3Ky C MOMOIIBIO TapabouiecKol aHTEHHBI
muanaszona C (PY-o6opynoBanue).

Craamus GUS o0opymoBaHa aHTEHHOH IJIsl MpHEMa CHTHAJIOB, MEepPEeIaBacMbIX HABUTAIIMOHHOW TOJIE3HOU
Harpy3koil (nmmaus BHM3) Ha 00e LM-RPS, u curnanoB L1 u L5 GPS mis pacuera m KOppeKTHPOBKH
noHOC(hEepHBIX 3aZiep’KeK BO BPEMEHH pacmpocTpaHeHns curHama. llepemaua curmama mo uweiidy ot
HaBUTAIIMOHHOW MOJIe3HOW Harpy3kw Ha craHiuio GUS mozBonser mcnonb3oBaTh SiS i ompeneneHUs
MATBHOCTH, C TE€M YTOOBI TOBBICHTH YPOBEHb IOCTYITHOCTH HABHTAIIMOHHOTO CHTHAaJa B TO3WIHUAX U B
TIeproIbl BpeMeHH HemocTtaTouHoro mokpeITust GPS. GUS Takke npuanmaet nepemxaun GUS (mooca gactoT
6 I'Tu) u curnanst L1 u LS, nepenaBaemple 10 CITy THUKOBOM JIMHUW BHU3, C TEM YTOOBI YOSIUTHCS, YTO CUTHA
He moBpexaeH. [loBpexxieHHbIe CHTHAIBI BBI3BIBAIOT TEPEKITIOYeHne 000pyI0BaHHEM O0paOOTKM AAHHBIX
ocHoBHO GUS Ha pe3epBHYI0, a pe3epBHOW — Ha OCHOBHYIO. ECITM CHTHam MO-TIpeKHEMY ITOBPEXICH,
obopynoBaHue 0OpabOTKM MAaHHBIX TEPEAacT BMECTO cOOOmeHHus ¢ AudQepeHINaTbHBIMA TOMPaBKaMU
WAAS coobmenue ¢ wHCTpykiuel "He ucnonb3oBarh'. KomOmnamms dwerbipex cranmmii GUS m aByx
cnytHukoB LM-RPS B mosummsax 133° 3. 1. u 107,3° 3. 1. obecrieunBaeT MpakTHYECKU MTOCTOSHHOE HATMYUE
OJTHOTO HA/IE)KHOTO CUTHAJA SiS B HAIIMOHAIEHOM BO3AYIIIHOM ITPOCTPAHCTBE, B PE3YIIHTATE YETO JOCTUTACTCS
tpeOyemass DAA HagexxHocTh. Bo3moxnbple Oyaymme kocmudeckme craHimn LM-RPS wa mpyrux
OpOUTATBHBIX MO3UIUAX OyIyT (PYHKIIMOHHPOBATH JJISI 00ECIEUeHUs aHAJOTHMYHBIX YPOBHEH HAJIEKHOCTH
JUTS aBUAITMOHHBIX aJIMUHUCTPAIINA B JPYTUX PETHOHAX.

4 Curnaia LM-RPS

Ceru LM-RPS ocyImecTBIsIOT INPOKOBEIATENBHYIO NTEpeAady KOPPEKTUPYIOMUX coo0meHni aast WAAS
Ha Kaxzaoi m3 nByx uyactor L1 LM-RPS u L5 LM-RPS. Crpykrypy curnana s cooOmenuid SBAS
orpenenser aBuanronHoe coolmectBo. CooOmenust SBAS umeror ToT e 6a30Bblid (popMar u CTPYKTYPY,
yTOo M HaBuranuoHsele curHanbl GPS, nepenaBaemble Ha 3Tux uvacrtoTax cmyTtHukamu GPS. Jlns Hux
ucnonsdyercs ¢opmar u crpykrypa GPS, mockonbky oHu, kak u cooOmenus GPS, mpemHazHadeHbI
JUISl IpUeMa COOTBETCTBYIOIIUM 00pa3oM 000py10BaHHBIMH I10JIb30BATENbCKUMH [TPHUEMHHUKAMH.
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OOmas cTpykTypa curHana BriarodaeT koa C/A ¢ MHTErpUpOBaHHBIM B HEro KojoM cooOmieHuss WAAS u
rpaxaaHCcKuM kojoM, mogao0HbM GPS. Cucrema moctpoeHa TakuM 00pa3oM, 4TO JIUOO OJMH M3 KOJOBBIX
curainoB C/A u P(Y), mubo 06a 3TH curHajia MOryT OBITh BKIIFOUCHBI B JIMHHIO BBEPX H, CJICIOBATEIHHO,
niepenanbl 1o uHusM BHU3 L1 LM-RPS u L5 LM-RPS.

dopwmar curHana A mupokopenareabHoi nepenaun L1 LM-RPS Gonee moapoOHo onucaH B crienupuKauu
WAAS mma L1 (FAA-E-2892B), a ¢dopmar curHama misi mmpokoBemarensHoi nepegaun LM-RPS L5
omnpezereH B crieiudukanuyu curaainos, cocraBieHnoit RTCA s LS (RTCA/DO-261).

YpoBHU CUTHAJIOB IMIMPOKOBeMaTeapHoi nepexaun LM-RPS no xananam L1 u L5 ¢ kocMuueckux craHiui
LM-RPS-133W u LM-RPS-107.3W npuBenensl B Tta0iuie 14. VYpoBeHp IepelaBacMOro CHUTHAja
yMeHbIIaeTcs MpUMepHo Ha 3 1b OT MMKOBOTO 3HAYEeHHUs B TOUKE HaJMpa CIyTHUKA J0 3HAaYeHUS Ha TpaHULe
30HBI TIOKPBHITUS TpW yriie mnpuuenuBaHus 8,75°. MokHO oXHIath, 4To ocTrainbHble ceth LM-RPS
(YHKIMOHUPYIOT aHAJIOTHYHBIM 00pa3oM.

TABJIULIA 14

3HavyeHNs MOIIHOCTH CUTrHaJA s curuanos L1 u L5,
nepenaBaemMbix co cnyTHukoB LM-RPS

IInxoBasi 3ppeKTHBHAST M30TPOITHO
H3J1y4yaemMasi MOLHOCTh LM-RPS L1 LM-RPS L5
(aBBT)®
LM-RPS-133W 36,6 33,0
LM-RPS-107.3W 34,2 34,9

@) TTuxoBas MOIIHOCT B TOUKE HAAWPA 30HBI IEPEIaH.

5 Padouue yacrorel LM-RPS

YacroTs! i muaun BBepx LM-RPS tmiarensHo BeIOHpauich, Tak 4T0OB HCIIOIb30BATh JOCTYITHYIO ITUPHHY
MOJIOCHI B TIOJIOCaX YacTOT (PUKCHPOBAHHOW CITYTHUKOBOW CITY>KOBI, HE CO371aBasi TIPU 3TOM MOMEX JIMHUSIM
Beepx PHCC wmmm apyrum mocrasimkam yciryr @CC. B LM-RPS gnsa cnyrtaukoB LM-RPS-133W u
LM-RPS-107.3W wucnone3yrorcsi JMHHM BBepX B pacmupenHoM guanaszone C  (6425—6700 MI'n).
OTH 4acTOThl JIMHHN BBEPX, perynupyemMbie aHamorndHo yactotam ®CC, ykazaHbl 37ieCh B CIPAaBOYHBIX
nensx. s C1 LM-RPS-133W, koTopsblit Tpanciupyercs B L1, B kauecTBe HecyIiel UCIONIBL3yeTCsl 4acToTa
6639,27 MI'u, a C5, kotopblid Tpancimupyercs B L5, mepenaercs Ha uacrore 6690,42 MI'n. Curaan C1
LM-RPS-107.3W nepenaercs Ha yactoTe 6625,45 MI'n, a curnan CS — Ha gactore 6676,45 MIL.

Jiis nuHUMA BHHU3, KaKk OTMeYalioch paHee, ncroibiyiores GPS-L1 wa wactore 1575,42 MI'm u GPS-LS na
gacrore 1176,45 MI'u. B cmiy TOro 4to OHM UCHOJB3YIOT T€ ke 4acToThl, 4To U GPS, curnamer LM-RPS
oTnnyaroTcss oT apyrux curHanoB GPS B kanamax L1 u LS5 ucnonp3oBanueMm yHukanbHOro kojma PRN.
Oto ananornuno cucreMe GPS u mpumenenuto B Held koma PRN misi Kaxaoro OTAENBHOIO CIYTHHKA.
Kong PRN  koopamampyercs ¢ omepatopoMm cucteMbl GPS i oOecreueHwst COBMECTUMOCTH
C IMpOKOBeMaTeNbHbIME TiepenadamMu GPS u mpyrux curHanos, mogooHbx GPS.

6 CnekTp ynpapJjeHus M TeJleMeTPUHI

Cnytauku LM-RPS B nozummsax 133°3.4 u 107,3°3. 0. SBISIOTCS BBIHECEHHBIMM HAaBUTALIMOHHBIMU
TTOJIE3HBIMHU HArpy3KaMH, KOTOPbIE (PYHKITMOHUPYIOT KaK "CITy THUKU-KBApTUPHI". OHU COBMECTHO UCIIONB3YIOT
cpenctBa nByx kKomMmepueckuX cryTHUKOB DCC. DyHKIMM YIpaBiIeHWUS U TeIeMETpUH OOBEAWHEHBI C
cucremamu TT&C, pa3menieHHBIMH Ha KOCMUYECKHX KOpaOnsx. brmaromaps COBMECTHOMY HMCHOJIB30BAHHUIO
¢ynxkmuii TT&C  mna  cucremsl LM-RPS He TpeOyercsi OONONHHUTENBHBIM CHEKTP, HEOOXOAMMBI
JUTS yIIpaBIIeHUs ee ciryTHuKamu. bynymme criytaikn LM-RPS, npenna3zHauennsie a1 00CITy>KUBaHAS APYTUX
yactell Mupa, cMOTyT (DYHKIIMOHHPOBATh JIMOO aHAIOTHYHBIM 00pa3oM Kak '"CITyTHHUK-KBapTupa', MO0 Kak
CaMOCTOSITENbHBIC CITy THUKH, IMEIOIIHE Crieraiibable 4acToThl 1yt TT&C B auanazone 4/6 ',



38 Pex. MCI-R M.1787-5

7 I[Mapamerpso! nepenaun LM-RPS

[Hockonsky LM-RPS mnepenaer nasuranuonnsle curHansl PHCC B HampaBieHunm kocMmoc-3eMisl B JABYX
MoJIocax 4acToT, mapaMeTpsl nepeaadn LM-RPS npexncraBnensl B AByx Tabnunax mo asym moinocam PHCC,
B KOTOPBIX OCYIIECTBIISIETCS Tiepeiadya HaBUTalMOHHBIX curHanoB LM-RPS.

7.1 I[Mapamerpsol nepenaun curunajgos L1 LM-RPS

OcHoBHbIe napameTpsl nepenaun curnanoB L1 LM-RPS npeacrasnenst B Tadbmuie 15.

TABJIMIIA 15
Iepenaua curnanos L1 LM-RPS B mosioce yacror 1559—-1610 MI'n
IMapamerp 3HauyeHHe mMapaMeTpa

Juamna3oH yactoT curnana (MI ') 157542 +£12
Yurnosast ckopocth koga PRN (Muwur/c) 1,023
CkopocTthb nepeiaun OUTOB HABUTAlIMOHHBIX JIAHHBIX (OUT/C) 250
CKOpOCTB nepeaayu CMMBOJIOB HABUTALIMOHHBIX JTJaHHBIX 500
(cuMBoOIT/C)
M BPSK-R(1)

€TO4 MOAYJIALIUN CUTHAJIa (CM HpI/IMe‘{aHI/Ie 1)
[Monsapuzanus RHCP
DmumnTaYHOCTH (1B) Maxkcumansso 2,0
MuHHMAJIBHBIA yPOBEHb MOLTHOCTH IPUHIMAEMOTO CHTHAJIA —158,5
Ha BBIXOJI€ dTAIOHHOH aHTeHHBI (1BBT) (Cwm. Tpumeuanue 2)
Iupuna nosock 1o ypoeHto 3 n1b PU-dunbrpa nepeaaranka
(M) 24,0

IMPUMEYAHMUE 1. — lns mapamerpoB GPS PHCC BPSK-R(n) o3nauaer OuHapHyro (Da30BYI0 MaHHITYJISIIHIO
C MCIOJIb30BaHNUEM MIPSMOYTOJIBHBIX YHIIOB, CKOPOCTh Mepeiauu KOTOphix coctasisier N X 1,023 (Muur/c).

[MPUMEYAHUE 2. — MunumanbHass npuHuMaemasi MouiHocth LM-RPS  wu3mepsiercss Ha BbIXOAe JIMHEHHO
MIOJIAPU30BAaHHON STAJIOHHOW TPHEMHOW IMOJIH30BaTENILCKOW aHTEHHHBI 3 nbu (PacroioKEeHHOM OKOJO MOBEPXHOCTH
3emum) I XyZALIero ciydass HOPMaidbHOW OpHUEHTAallMM, KOrZa Yroj MecTa CIyTHHKa cocTaBiser Oonee 5°
HaJl TOPU30HTOM 3eMJIU IPH HaOJIIOACHUH C IOBEPXHOCTH 3EMJIH.

7.2 IMapamerpsl nepeaauu curuajios L5 LM-RPS

OcnoBHble mapameTpsl nepenaydn L5 LM-RPS npencraBnens: B Tabmmuie 16.
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TABJIUIIA 16
Mepenaua curnana L5 LM-RPS B nmonoce yacror 1164—1215 MI'n

IMapameTtp 3HaveHHe MapamMeTpa
Juama3on yactoT curnana (MI ') 1176,45+12
Yurnosast ckopocth koga PRN (Muwur/c) 10,23
CkopocThb nepeiaun OUTOB HABUTAllMOHHBIX JIAHHBIX (OUT/C) 250
CkopocTh nepeiauu CHMBOJIOB HABUTAlMOHHBIX JTAaHHBIX (CHMBOJI/C) 500
BPSK-R(10)

MeTOI[ MOAYJIAIUU CUTHAJIa (CM HpI/IMe‘IaHI/Ie 1)

IMonsipuzanust RHCP
OmmnTHYHOCTH (1B) MakcumanbHo 2,0
MuHNMaBHBIN ypOBEHb MOITHOCTA TPUHUMAEMOTO -157,9
CUTHaJIa Ha BBIXOZIE 3TAIOHHOH aHTeHHBI (1bBT) (Cm. TTpumeuanue 2)
Iupuna nonockr 1o ypoHto 3 n1b PU-dunbrpa nepeaaranka (MIm) 24,0

[TPUMEYAHUE 1. — JIns mapamerpoB GPS PHCC BPSK-R(n) o3nauaetr OuHapHyi (Da30BYI0 MAaHHITYJISIHIO
C UCIOJIB30BAHUEM MPSIMOYTOJIEHBIX YUIIOB, CKOPOCTB Mepeiadl KOTOpBIX cocTapiseT N X 1,023 (Muur/c).
[TPUMEYAHMUE 2. — MuHuManbpHass pUHAMaeMas MOLIHOCTh W3MEpsieTCsl Ha BBIXOJE JIMHEWHO MOJISIPU30BaHHOM
STAJIOHHOW NMPUEMHOM MOJIb30BaTEIbCKON aHTEHHBI 3 1bu (PacmoI0KEeHHONW OKOJIO MOBEPXHOCTU 3eMJIH) JUTSl XY/IIEro
cllydas HOPMajbHOI OpUEHTAlluM, KOTJa Yroj MecTa CIyTHHKA COCTaBisfieT Oojee 5° HaJ TOPH30HTOM 3eMIIH
IIPY HaOJIIO/ICHNH C TIOBEPXHOCTH 3EMIIH.

Hpunoxenune 7

TexHu4yeckoe onucaHue CUCTEMbI H XapaKTEePUCTHKH MepeIaroiuX
Kocmuueckux crannuii cucrembel COMPASS

1 BBenenne

Cucremy COMPASS ofOpasyer rpymmupoBka m3 30 HEreoctalliOHApHBIX CIIYTHHKOB W  IIATH
TeOCTaIlMOHAPHBIX CITYTHUKOB B mo3uusix 58,75° B. 4., 80° B. 1., 110,5° B. 1., 140° B. 1. 1 160° B. 1. Kaxkmprit
CIYTHHK TIEpEacT HAaBUTAIMOHHBIE CHTHAIBI B TPEX IOJIOCAX YacTOT. JTH HAaBHTAIlMOHHBIC CHTHAJBI
MOJIYJMPYIOTCS  MPEIBAPUTEIHLHO  ONPENEIICHHON JIBOMYHOM  TOCIE0BATEIbHOCTBIO, — COJEpIKaIleH
KOJMPOBaHHBIC JIaHHBIE 00 3(deMepuraXx W BPEeMEHH, W UMEIOT JOCTATOYHYIO IHPHHY TOJOCHI s
obecrieueHus] HEOOXOAMMOW HABUTAIIMOHHOW TOYHOCTH 0O€3 TMPHUMEHEHHs JIBYCTOPOHHEH Mepeaay WIiIH
JOTUIepOBCKUX  caBuroB. Cucrema — oOecreyWBaeT  TOYHOE — OMpPEICTICHUE  MPOCTPAHCTBEHHOTO
MECTOIOJIOKEHHSI, CKODOCTH ¥ BPEMEHH B JIFOOO0M TOYKE HA MOBEPXHOCTU 3EMITH MIJIA OKOJIO HEe.

11 TpedoBaHus Mo YacToTe

B ocnoBe TpeboBanwmii mo wactore A cucteMbl COMPASS nexar oreHka TpeOOBaHUI TONB30BaTENe K
TOYHOCTH, TOYHOCTh YydeTa 3aJepXKH PaclpOCTPaHEHUS B HANPABICHHUH KOCMOC-3eMIls, IOIaBJICHHE
MHOTOJIy4€BOCTH, CTOMMOCTb 00opynoBaHus, a Takxke KoH(purypamuu. Cucrema COMPASS nepenaer
HaBUTAIIMOHHBIE CHUTHAIIBI B TPEX mosocax yactot — Bl, B2, B3:

- B1 —1561,098 MTI'1; (B1l), 1575,42 MI'; (B1C, B1A);
B2 — 1176,45 MI'u (B2a), 1207,14 MTI'1; (B2b) (curHansr B2a u B2b mynsTumiekcupyrorest
B curHan B2 c¢ nierTpanbHoii yactotoit 1191,795 MI'n);

- B3 — 1268,52 MI'u (B3I, B3Q, B3A).

[MPUMEYAHUE. — HanMeHOBaHUS CUTHAJIOB YKa3aHBI B KPYTJIBIX CKOOKaX.
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Taxoe pazHeceHHe 4acTOT U IMIHPHUHA TOJIOCKL, Hcnionb3yemble B cucteMe COMPASS, yBenuunBaroT TOYHOCTD
JNATBHOCTH TIPU OMNPEAENCHUM 3aJepKKU PaclpOCTPAHEHUsI B HANpPABICHWH KOCMOC-3eMild M yJIy4dlIaroT
MOJIaBJIEHNE MHOTOJIYYEBOCTH ISl TIOBBILICHUS OOLIeH TOUHOCTH.

2 0030p cucreMsl

Cucrema COMPASS — 53710 HempepblBHO (DYHKIIMOHUPYIOIIAs BCEMOTOJHAs CHUCTEMa KOCMHYECKOTO
0a3upoBaHus, NpeAHA3HAUCHHAs i1 paJUOHABUTaIlMK, OIPEICIICHUS MECTOIOJIOKCHUS M Iepeiadyn
CUTHAJIOB BPEMEHH M OO0CCICUMBAIONIAs YPE3BBIUAHHO TOYHOE ONpECICHUE MPOCTPAHCTBEHHOIO
MECTOIOJIOKEHHUS M UH(POPMAIIHIO O CKOPOCTH C TOYHOU MPUBS3KON K €IMHOMY BPEMEHH JJIS T0JIh30BATENCH,
HMMEIOIIMX COOTBETCTBYIOIIECE 000PYIOBAHUE U HAXOMSAIIMXCS B JIFOOOW TOYKE HA TIOBEPXHOCTU 3EMJTH HITU
OKOJIO HEee.

Cucrema COMPASS pabotaer mo mpuHIMITY NaccWBHOW Tpuiiatepanuu. OOOpyHOBaHUE IOJIB30BATEINS
COMPASS cnavana BBITIOJNHSAET U3MEPEHNE MCEBOJATFHOCTH 10 YETHIPEX CIYTHUKOB, PACCUUTHIBAET UX
MO3UIMK M CHHXpOHH3yeT ux curHaiubl BpemeHu ¢ COMPASS c¢ momomipio momydeHHBIX ddemepua u
[apaMeTpoB KOPPEKLUU BPeMEHU. 3aTeM 00OpyOBaHHUE ONpeNeIsieT NPOCTPAaHCTBEHHOE MECTOIOJIOKEHUE
T10JIb30BATEIN M CMEIICHHE MT0JIb30BaTENIbCKUX YacoB OTHOcUTENbHO BpeMeHn COMPASS nytem Beruucienus
COBMECTHOTO PEIeHUs YeThIpeX YPaBHEHHH JabHOCTH.

AHaJIOTUYHO MPOCTPAHCTBEHHAS] CKOPOCTH M BEIMYMHA TIOTPABKY YaCOB IOJIL30BATENSI MOTYT OTPEACIIATHCS
MyTEM PENIEHUS YEThIPEX YPABHEHUM CKOPOCTH U3MEHEHUS TAJTbHOCTH 110 U3MEPEHUSIM CKOPOCTH U3MEHEHU A
MCEBJ0IAJIbHOCTHU JI0 YETHIPEX CITYTHUKOB.

3 CerMeHTBI CHCTEMBbI

CucreMa COCTOUT W3 TPEX OCHOBHBIX CETMCHTOB: KOCMHYECKOI'0O CEIrMEHTA, CCIMCHTa YIIPaBJICHUA U
IMOJIP30BATEILCKOT0 CerMeHTa. Hurke onmmucanbl OCHOBHBIE q)YHKI_II/II/I KaXXJ10ro CCrMeHTa.

3.1 KocMuuyeckui cerMeHT

Kocmuuecknii  cerMeHT  00pa3ylOT IATh TE€OCTAI[MOHAPHBIX  CIIYTHUKOB W TPYNIIHPOBKA W3
30 HereocTalOHAPHBIX CITyTHUKOB, KOTOPbIE ()YHKITMOHUPYIOT KaK HeOSCHBIE OMIOPHBIE TOYKH, H3TyJatolIHe
M3 KOCMOCa TOYHBIE KOJHMPOBAaHHBIC MO BPEMEHU HABUTAIMOHHBIC CUTHANBL [IATh TeoCTallMOHAPHBIX
CIYTHHKOB pa3MelieHsl B mosummsx 58,75° B. m., 80°B. m., 110,5°B. m., 140°B. 0. u 160°B. 0., a nmBa
HEAaKTUBHBIX 3alacHBIX CIYTHUKA pasMemieHsl B mo3uimsix 144,5°B. o m 84°B. o, [eiicTByromas
rpynnupoBka u3 30 HEreoCTalMOHAPHBIX CITyTHUKOB COCTOUT n3 27 cimyTHHKOB MEO u Tpex cIyTHHKOB Ha
Tpex HakIoHHBIX opbuTtax ['CO (IGSO). 27 cnytankoB MEO pa3mernieHs! B TpeX OpOUTAIBHBIX TUIOCKOCTSX,
MO JICBSATh CIYTHHUKOB B KA&XKJOHW IIOCKOCTH, HAKIOHEHWE KOTOPBIX OTHOCHTEILHO SKBATOPa COCTABISCT
nopsika 55°, aBeicota opOuthl — mpubmusutensHo 21 500 kM. Tpu cnytHuka Ha HakinoHHbIX ['CO
pasMelieHbl B OPOUTATBHBIX TIOCKOCTSAX, HAKJIOHEHNE KOTOPhIX OTHOCHUTEIBHO DKBATOPA COCTABIISET OKOJIO
55°, a mepecekaromas gonrora — okoiyo 118° B. 1.

3.2 CermMeHT ynpasJieHHs

CerMeHT yInpaBJieHHS BBIIOIHSACT (PYHKLNH CIEXKEHUS, pacueTa, OOHOBJICHUS U KOHTPOJIsL, HEOOXOAUMBIE IS
YIIPaBJICHUS BCEMU CIIyTHUKaMH B CUCTEME Ha €KeIHEBHOU 0CHOBE. CErMEHT COCTOUT U3 ABYX cTaHuuii MCS,
PAacIloNOKEHHbIX Ha TeppuTopur KuTas, Ha KOTOpBIX BBINOJHSETCS BCA OOpabOTKa AaHHBIX, M pAAa
Pa3sMELICHHBIX Ha OOJIBIIOM PACCTOSHUM CTAHIMH KOHTPOJISl, KOTOPbIE HAXOAATCS B 00JIACTAX, BUAUMBIX U3
KOCMUYECKOT'0 CErMEHTa.

CraHuuy KOHTPOJISI OCYIIECTBIISIOT MACCUBHOE CIIEKEHHE 332 BCEMH CITyTHHKaMHM, HaXOAALIMMUCS B 30HE
BUIMMOCTH, ¥ HW3MEPSIOT JaHHBIE ISl ONpPEIETCHUs NAJIBHOCTH M JaHHBIE JIOIUIEPOBCKOTO CIIBUTA.
Otu nanseie obpabarbiBatorcsi B MCS i pacdera adgeMepu]] CIIyTHUKOB, CMEIIEHHUS 4acOB, OTKIOHEHUS
4acoB M 3aJIepXKKH PacpOCTPAaHEHHUs, KOTOPBIE 3aTEM HCIIONB3YIOTCS Uil TeHepalHuy IeperaBacMbIX IO
JIMHHAU BBEPX COOOMIEHHH. DTa 0OHOBIEHHAst HUHPOPMAIHS NIepeIaeTCsl Ha CITyTHUKH JUIsl XPaHEHUS! B IaMATH
U TIOCIIEIYIOLIEH Mepeaayn CyTHUKaMU KaK YaCcTH HABUTALIMOHHOT'O COOOIIEHUS MOJIb30BATEISIM.
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3.3 Ioab30BaTebCKHI CErMEHT

[Tonp3oBaTenbCKuil cerMeHT 00benUHSET B ce0e BCe TOJIB30BATEIbCKUE YCTAHOBKH M TOAJIEPKUBAIOLIEE HX
obopyznoBanue. [lonp3oBaTenbcKas yCTaHOBKA COCTOUT, Kak MPaBWIIO, U3 aHTEHHBI, IPUEMHHUKA/TpoLieccopa
COMPASS, xommbioTepa M YCTPOWCTB BBOJA/BHIBOJA. DJTa YCTAaHOBKA 3aXBaThIBACT M IPOCICIKUBACT
HABUTAIMOHHBIA CHTHAJ OT YeTHIpeX MM OoJiee CIYTHUKOB, HaXOISIIMXCS B 30HE BUIUMOCTH, U3MeEpseT
Bpems PU-mepenaun, dassl PU-curHamoB U AOTUIEPOBCKUE CABHTH YacTOTHI, MPeoOpa3yeT MX B 3HAUCHHS
MCeBIOJANTBHOCTH, a3kl HECyllel M CKOPOCTh HM3MEHEHHs IICEBJOJAaTbHOCTH W ONpeeseT
MPOCTPAHCTBEHHOE MECTOIOJIOKEHNE, CKOPOCTH M cHcTeMHOe BpeMs. [loip3oBarenbckoe oOOpynoBaHUE
MOXET OBITh BechbMa pa3sHOOOpa3HbIM — OT OTHOCHUTENIBHO MPOCTOTO M HMMEIOIIEro HEOOJIBIIYI0 MaccCy
MpPHEMHHUKA JI0 CJIOXHBIX NPUEMHUKOB, OOBEIMHEHHBIX C JPYTMMH HAaBUTAMOHHBIMH JaTYHMKaMU
WM CHCTEMaMU JUTs 00eCTiedeHus] TOUHOCTH B Cpeie, OTIUYAIONIECS BEICOKON AMHAMHYHOCTBIO.

4 CrpykTtypa curnana COMPASS

Huxe npuBomutcs kpatkoe onucanue curHanoB COMPASS, nocTymHbIX JUIs  HCIOIB30BaHUS
B MIPUMEHEHUSX ONPEAETICHHS] MECTOTIOIOKEHHSI, HaBUralnK U cuHxpoHu3aiu (PNT).

4.1 Iepenaua curnanos COMPASS B1 B nmoJioce yacror 1559—-1610 MI'n

Cucrema COMPASS pab6otaer ¢ tpems curnanamu (B1l, B1C, B1A) B moioce PHCC 1559—-1610 MIm.
OcHoBubIe mapameTpsl iepenadn curaaasoB COMPASS B1 npencrasnens! B Tabmuie 17.

Curnan otkpertoit ciyx6sr (OS) B11 nepenaercst Ha wactote 1561,098 MI't ¢ moaymsmueir BPSK-R(2).
Cnytauku MEO/IGSO nepenarot curaain B1l ¢ HaBUTalMOHHBIMU JaHHBIMH, IIOCTYIAIOIIMMH CO CKOPOCTHIO
50 o6ut/c, a cnytauku ['CO mepemaror curHan Bll ¢ HaBUTAIMOHHBIMH JaHHBIMH, MOCTYHAIONTUMHU CO
ckopocThio 500 ouTt/c.

Curaan OS B1C u curnan ciry’xObl ¢ CAaHKITMOHHPOBAHHBIM 10oCTyIIoM (AS) B1A mepenarorcst Ha gacToTe
1575,42 MTI'1L.

Curnan B1C, nepenaBaemsriii ciyraunkamu MEO u IGSO, cocTouT W3 KOMIOHEHTOB MHJIOTHOTO CHTHAJA H
nmaHHbIX. [ komnoHeHTa mimotHOTOo curHana B1Cp ucnonbiyetcst meron moaymsitun BOC ¢ kBagpaTypHBIM
mynbTHILIEKCHpoBanneM (QMBOC), B koropeiii  Bxomar kommoHeHTel BOC(1,1) umw  BOC(6,1),
MOJyJINPOBaHHbIE cO cABUroMm 1o (aze Ha 90°. [lna xommoneHTa aaHHbix B1Cp mcmosim3yercs meron
monyisinua BOC(1,1).

Monynsmus QMBOC(6, 1,4/33), ucnonszyemass ans curHana B1Cp, obecrneunBaeT HOpPMAaTH30BaHHYIO
CHEKTPAITBbHYIO TUIOTHOCTH MotHOCTH (PSD), onpe;:[enﬂeMy}o CIIEYIOIIIM BBIPQKEHUEM:

QMBOC() = 52 BOCy 1 (f) + 25 BOC, (/).

O6mas PSD curnana B1C ompenensercs BBIpa)I(eHI/IeM

S(F) = 3BOCy () + 3 QMBOC(S) = 2 BOCy 1) + = BOCe1 ().

Curnan SBAS-BIC mepemaercs crnytHukamu ['CO mns ciayx0be1 SBAS ¢ wucmonms3oBanmeM Metoia
Moy BPSK-R(1).

Curnan B1A momymupyercs meronom BOC(14,2) 1 cOCTOUT U3 KOMITOHEHTOB MUJIOTHOTO CHUTHAIA U TaHHBIX
co caBuroM 1o ¢ase Ha 90°.
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TABJIMIIA 17
Mepenaua curnanos COMPASS Bl B mosioce wacror 1559-1610 MI'n

IMapamerp B1l B1C SBAS-B1C B1A
Hecymast vacrora (MI'1r) 1 561,098 1575,42 1575,42 1575,42
Yunoasi CKOPOCTh KOJIa
PRN (Muni/c) 2,046 1,023 1,023 2,046
SK;PII’FO"TP‘I’ f{‘;"})‘jﬂa“f{gg{o‘g MEO/IGSO 50 50 250 50 (MEO/IGSO)

ABHTALHONHBIX A1 GSO 500 125 (GSO)
(but/c)
QMBOC(6,1,4/33)
Merton MOy ISIIMK CUTHAJIA BPSK-R(2) (B1Cp) BPSK-R(1) BOC(14,2)
BOC(1,1) (B1Cp)
IMonsipuzanust RHCP RHCP RHCP RHCP
MuHUMaBHBIH YPOBEHb MEOQO —158,5 MEO —1580 MEO -156,9
MOIITHOCTH MTPUHUMAEMOTO GSO/IGSO IGSO _157’7 GSO —158,5 GSO/IGSO
CUTHaJIa Ha BBIXOJIE —-160,3 ' (Cwm. Ipumeyanue) —157,7

(Cwm. Ipumeyanue)

sTanoHHoi anteHHsl (1BBT) | (Cwm. [Ipumeuanue) (Cwm. Ilpumeyanue)

[TPUMEYAHUE. — MunumaneHasi NpUHUMaeMas MOIIHOCTh Y TOBEPXHOCTH 3eMJIM H3MepsAeTcsl Ha BBIXOJE
U30TPOIHON aHTeHHBI pueMHuKa 0 n1bu s yria Mecta, paBHOTO UM OOJIBIIIETO 5°.

4.2 Iepenaua curnanos COMPASS B2 B nmoJioce wacror 1164-1215 MI'n

Cucrema COMPASS pabotaet ¢ meyms curaanamu B iojjoce PHCC 1164—1215 MI't — B2a u B2b, kotopsie
TepeaaroTCsl COOTBETCTBEHHO Ha dactoTtax 1176,45 MIm m 1207,14 MI'm. Jnsa MynbTHIUICKCHPOBAHUS
curHasioB B2a u B2b B curnan B2 c nenTpanbHoit yactoroit 1191,795 MI'11 ncnionb3yeTcs aCHMMETPHYIHAS
Moyt BOC ¢ mocrostarON ormbatomeii (ACE-BOC) ¢ wactoroit mogaecyme 15,345 MI't. OcHoBHBIE
napametpsl nepenayn curaania COMPASS B2 npencrasiensl B Tabnuie 18.

Curnan B2a momymupyercst metogom QPSK-R(10) u cocTouT M3 KOMIIOHEHTa MUJIOTHOTO CUTHana B2ap u
KOMIIOHEHTa AaHHbIX B2ap co casurom mo ¢ase Ha 90°. Cnyrauku MEO/IGSO nepenaror curHan B2a
g obecnieuenust OS, a cnytauku ['CO — mnst mpenocrasienns ycryr SBAS.

Curnan B2b moaymupyercs merogom QPSK-R(10) u cocrout n3 kommnonentoB B2b, u B2bg co casurom mo
¢daze Ha 90°. Cnyrankn MEO/IGSO mepenator curnan B2b mns obecmeuennst OS, a cnytauku ['CO —
IUTS TIPEIOCTaBJICHHSI YCIIYT TOYHOTO TOYEHHOTO onpeeneHus mecromnonoxenus (PPP).

TABJIMIIA 18
Iepenaua curnanos COMPASS B2 B nostoce wacror 1164-1215 MI'n
B2
IMapamerp B2a B2b
B2ap B2ap B2b B2bo
Hecymast yactora (MI'1x) 1176,45 1207,14
Yunosas ckopocth koga PRN
(Muwrr/c) 10,23
CkopocTs miepeiaun OUTOB MEO/IGSO 100
HaBUTALMOHHBIX TaHHBIX (OUT/C) Her nannbix GSO 250 500 500
MeToa MO JISITHN CUTHATIA BPSK-R(10) BPSK-R(10) BPSK-R(10) BPSK-R(10)
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TABJIUIIA 18 (oxonuanue)
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B2
IMapameTp B2a B2b
B2ap B2ap B2b B2bg
[onspuzanus RHCP
MuHUMAambHBIH yPOBEHb MEO —154,0 MEO —155,0
MOTHHOCTH HIPUHIMAEMOTO GSO/IGSO —156,3 GSO/IGSO —157,3
CUTHaJIa Ha BBIXOJIE ATAIIOHHOMN
anTenHs! (1BBT) (Cwm. Ipumeyanue) (Cwm. IMpumeyanue)

[NPUMEYAHME. — MuHuMansHass NpHHUMaeMas MOIIHOCTb Y TIOBEPXHOCTH 3eMJIM H3MepseTcs Ha BBIXOJE
M30TPONHOW aHTeHHbI TpreMHuKa 0 a1bu a7 yriia MecTa, paBHOTO HITH OOJIbLIero 5°.

4.3 Mepenaua curnanos COMPASS B3 B nmosioce wacror 1215-1300 MI'n

Cucrema COMPASS pa6otaer ¢ tpems curHaiamu (B3I, B3Q, B3A) B momoce PHCC 12151300 MI'w,
KOTOpBIe TiepenatoTcss Ha gactote 1268,52 MI'tt. OcHoBHBIC TTapameTpsl nepemaaun curaagsa COMPASS B3

npeacTaBieHsl B Ta0muie 19.

s curnana OS B3I ucnonbsyercs meron Moy BPSK-R(10). Cnytaukrn MEO/IGSO niepenaroT curxain
B3I ¢ HaBUralMOHHBIMHU JIaHHBIMH, TTOCTYIAOMIMMUA CO CKOpOcThi0 50 Out/c, a cnytHuku ['CO mepenaror
curnast B3I ¢ HaBUralnvOHHBIMU JaHHBIMH, TIOCTYHAOIIMME CO CKOPOCThIO 500 OuT/C.

Jst curHana AS B3Q takke ucnonesyercst meron Moaystsiiinn BPSK-R(10).

st curaana AS B3 A ucmons3yercst meton moayiasuun QPSK-R(10).

TABJIMIIA 19
Iepenaua curnanos COMPASS B3 B noJtoce wacror 1215—-1300 MI'n

IMapametp B3l B3Q B3A
Hecymas yactora (MI'my) 1 268,52
Yunosas ckopocth koga PRN
(M) 10,23 10,23 10,23
CkopocTh nepeiauu OUTOB MEO/IGSO 50
HaBHUTAIMOHHBIX JAHHBIX GSO 500 500 50
(buTt/c)
MeToa MO JIAIHN CUTHATA BPSK-R(10) BPSK-R(10) QPSK-R(10)
[onstpu3zanus RHCP
MuHIMaIEHEIH YPOBEHD MEO -157,3 MEO -157,3 MEO -157,3
MOIIHOCTH TIPHHUMACMOTO GSO/IGSO —159,1 GSO/IGSO —159,1 GSO/IGSO —159,1
CHTHaJIa HA BBIXOJIE STAIOHHOM
antents (1BBT) (Cwm. IIpumeyanue) (Cwm. IIpumeyanue) (Cwm. IIpumeyanue)

[NPUMEYAHUE. — MuHnManeHas TpHHAMAaeMas MOIMHOCTh Y TIOBEPXHOCTH 3eMJIM HU3MEpsSeTcsl Ha BBIXOJE
M30TPOITHOM aHTeHHBI TprueMHnKa 0 nbu ams yria MecTa, paBHOTO MIH OOJIBIIETo 5°.
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IIpunoxenue 8

TexHnueckoe oNMUCaHue U XaPAKTEPUCTUKH
HABUTAIMOHHBIX ceTeld Inmarsat

1 BBenenue

CeTu HaBUTALIMOHHBIX PETPAHCIATOPOB Inmarsat BKIIIOUAIOT ceMb CITyTHUKOB ¢ MoJie3Hoi Harpy3koit PHCC
Ha TeOCTAIlMOHAPHOM opOuTe A 0OecneueH s 0XBaTa KOCMHUYECKOTO IPOCTPAHCTBA, aHAIOTHYHOTO OXBATy
cucreM SBAS. Yersipe mone3nsie Harpy3ku PHCC mnpeactaBisiroT co00il OJHOKaHAJIbHBIC IOJIC3HBIC
Harpy3ky Ha cmyTHHKax Inmarsat Tpetsero nokosnenus (Inm-3), a Tpu nonesusie Harpy3ku PHCC sBnsrorcs
MHOTOKaHaJIbHBIMU TIOJIE3HBIMU Harpy3kamH Ha cyTHHKax Inmarsat yerBeproro nokonenus (Inm-4). Kpome
obecrieuenust oocnyxuanusi B PHCC Tte ke cnyTHHKH 00ecreunBaioOT Ciy» Oy MOABUKHOM CITyTHUKOBOM
cBs3u B nosiocax yactoT [1ICC 1,5/1,6 I'Tu. B nanbHelIeM 3TH TaHHbIE MOT'YT U3MEHHUThHCS.

OpOuTanbHbIe TTO3UINK CITyTHUKOB MoKa3aHbl B Tadmuie 20. Cremyer OTMETUTb, YTO CITyTHUKH MOTYT BpeMsi
oT BpeMeHI/I HepeMeH_[aTBCH, qToO OHpe)Z[eHHeTCSI OGHII/IMI/I CUCTCMHBIMU Tpe6OBaHI/IHMI/I. BCG I/ISJIy‘IeHI/IH
MPOXOJIAT TMPOLEAYPY KOOPAMHAIIMM B COOTBETCTBUU ¢ PeriiamentoMm pammocesizu MCD. HeoOxomumas
uHpOpMAITUS IS IPEABAPUTEITHLHON MyOIUKAINH, 3aIIpoca O KOOPAWHAIIMK M O 3asBICHUH IPEACTaBICHA
agmuHucTpanuei CoemquaenHoro Kopoescraa.

TABJIMIIA 20
OpouTanbHas 10JroTa CIIyTHUKOB
CnyTHHK OpouTtanbHas Mo3uLUs

3F1 64° B. 1.
3F2 15,5°3. 0.
3F3 178° B. 1.
3F5 54° B. 1.
4F1 143,5° B. 1.
4F2 64° B. 1.
4F3 98° 3. .

11 0030p cucrembl

Cucrema Inmarsat oOecrieurBaeT 4YeThpe HABHTAIlMOHHBIE TOJe3Hble Harpy3ku it SBAS: 1Be
HaBUTAIMOHHBIE 1711 EBponeiickol reocTarioHapHO# ciryk0b1 HaBuTanmoHHOTO MOKpEITHS (EGNOS), onay
(mo HOsOpss 2017 roma) IS MHUPOKO30OHHOW CHCTEMBI AuddepeHnansHex monpaBok (WAAS) u omgay
HaBUTALMOHHYIO AJIs1 ucObITaTeabHOro crena SBAS Asctpanuu u HoBolt 3enanauu.

B coBpemennoii cucteme EGNOS Erponetickoe arearctBo 'HCC (GSA) ucnonb3yer ofiH HaBUTAIIMOHHBIN
petparcnsarop Inm-3, obecmeunmBarommii mokpeiTHe pernoHa AOR-E (Atmantudeckuii OkeaH, BOCTOK)
Bro3utmu 15,5°3. 1. (cnytHuk 3F2), W OmMH HaBUTAIIMOHHBIA peTpaHciuaTop Inm-4, obecreunBaromIuiz
nokpeitre pernona MEAS (Bivskrauit Boctok u A3ust) B mo3uimu 64° B. 1. (cryTHHK 4F2).

B cocraBe WAAS ®enepanbroe apuanmontoe yrpasieHue (PAY) CHIA ucnons3yeT 01MH HaBUTalITHOHHBIN
perpanciarop Inm-4, obecneunBaronmii nokpeitie permoHa AMER (Cesepnas m IOxnas Amepuka)
B rozutn 98° 3. 1. (cnytHuK 4F3) o Hos6ps 2017 rona.

B cocraBe ucnwiratensHoro crenga SBAS Ascrpammu u HoBoit 3enmannuu cucrema Geoscience Australia
(GA) ncnonp3yeT oAMH HaBUTALMOHHBIA peTpaHcisaTop Inm-4, obecnieunBaronmii nokpsitue pernona APAC
(Asmarcko-Tuxookeanckuii) B mozutuu 143,5° B. 1. (cnytHuk 4F1).
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2 Kondurypanus cucremsl

CeTb HABHTaLIMOHHBIX PETPAHCIATOPOB Inmarsat COCTOUT U3 HABUTALIMOHHBIX PETPAHCIATOPOB (KOCMHUECKHN
CErMEHT) Ha cryTHUKax Inmarsat-3 u Inmarsat-4, noctynusix mis Gynkuuit SBAS.

2.1 KocMuyeckuii cerMeHT

HaBuranyoHHbIi peTpaHCiATOp Ha KaXJAOM CIYyTHHUKE cepud Inm-3 — 3TO MPOCTOH pEeTpaHcisaTop THIIA
npeoOpazoBarenst 4acTOThl WK "TipsiMasi abipa". Bee CiyTHUKM MPUHUMAIOT MEpeJaHHbIid M0 JTUHUN BBEPX
curHan SBAS B oHOM KaHaje ¢ GUKCHPOBAHHOM YacTOTOM, KOTOpask HAXOAUTCS B IPEAEIax MOJIOCH YacTOT
OCC 5925-6700 MI'u. DTOoT curHan (QuubTpyercs, U ero yacrora mpeoodpasyercs B wactoty GPS-L1
(menTpanpHas yactora 1575,42 MI'n) m Takke mepemacTcss Mo JUHMH BHHU3 B mojoce yactor DCC
3400—4200 MI'm).

HaBuramnuonHnele peTpaHCHATOPbl Ha KaKJIOM W3 CIYTHUKOB Inm-4 Takke SIBISIOTCS MPOCTBIMHU
peTpaHCiIATOpaMH THIA Mpeo0pa3oBaTelis 4YacTOThl WM "mpsiMas nabipa”. Bce CIyTHHKM NPUHUMAIOT
nepeiaHHble 10 JIMHUU BBepX cHrHaibl SBAS B mape kaHaloB ¢ (MKCHPOBaHHOH 4acTOTOW B mMpeenax
nosiocel 4acToT @CC 5925—6700 MI'i. DT curHaIBI GUIBTPYIOTCS, ¥ 3Ta YACTOTA IPEoOpazyeTcs B 4aCTOTy
GPS-L1 (uentpanbhas gyacrora 1575,42 MI'n) u B uacrory GPS-L5 (uentpansHas gactora 1176,45 MI'n).

B cnyuae nByx cmytHukoB — Inm-3 u Inm-4 — curnan PHCC ycunuBaercs u nmepenaeTcs Ha 3eMIII0 depes
ro0abHyl0 aHTEHHY, OOecreurBas MOKPBITHE BUIAMMOW YaCTH TOBEPXHOCTH 3€MJIM W JIeTaTEeIbHBIX
anmapaToB Ha Bbicote mpumepHo a0 100 000 pyror (oxosmo 30 000 m). DT cucreMbl pa3paboTaHbl s
TIOBBITIICHHS YPOBHSI IIEIOCTHOCTH M TOYHOCTH MEPBUYHBIX HaBUTAMOHHEIX curHasioB GPS u ['JIOHACC.

2.2 HazeMHBIii cerMeHT

CooTtsercTBytomias HazeMHas wHppacTpykrypa SBAS, koropas obecrneunBaer npuem curHaioB PHCC wu
pacyer TOMpPaBOK Mepes BHEIPEHHEM WX B CHIHAJ, MepeaBacMblii 1O JIMHUHM BBEPX, MPEIOCTABISICTCS
oneparopoM SBAS.

3 Curnauasl SBAS

CeTd HaBHTaIlMOHHBIX PETPAHCIATOPOB Inmarsat mepearoT KoppekTupyroipe coobiieHuss SBAS nubo
toapko Ha gactore GPS-L1 (Inm-3), mu6o Ha obemx wacrorax — GPS-L1 u GPS-L5 (Inm-4). Ctpykrypy
curHaia s coodmenuit SBAS ompenenser aBuarmonnoe coodmectBo. Coobmenns SBAS uMmeroT ToT ke
0a30BbIil opMaT W CTPYKTYpy, YTO M HaBWUTannoHHBIE curHaimel GPS, mepemaBaemple Ha 3THX YacTOTax
cnytaukamu GPS. [Tt Hux ucnosb3yercs popmart u crpykrypa GPS, mockonbky oHH, Kak u coobmenus GPS,
MpeJHa3Ha4YeHbl JJIsi TMpHeMa COOTBETCTBYIOIIMM 00pa3oM OOOpPYAOBaHHBIMH I10JIb30BATEIbCKUMU
MPUEMHHKAMH.

Ob6mas cTpykTypa curHaia BimodaeT koj C/A ¢ MHTErprpOBaHHBIM B HEro Kogom coobmienns SBAS u
rpaxaaHCcKuM KojoM, mogoOHeM GPS. Cuctema moctpoeHa TakuM 00pa3oM, 4TO JIMOO OJWH M3 KOJOBBIX
curHaoB C/A u P(Y), mi6o 06a 3Tu curHama MoryT OBITh BKIIFOUEHBI B JIMHUIO BBEPX W, CIENOBATEIHHO,
nepeaansl o JuHusaM BHu3 L1 u LS.

®opwmar curHana L1 6onee moapobHo ommcan B cienudukaun WAAS mns L1 (FAA-E-2892B), a dopmar
currana LS onpezernen B crierdukanuu curaanos, cocrapiennoir RTCA mwis LS (RTCA/DO-261).

YPpOBHU MOILIHOCTH HAaBUTALIMOHHBIX CUTHAJIOB, epeaaBaeMblx o L1 u LS ¢ kocMuueckux cranuuii Inm-3 u
Inm-4, npencrasnensl B Tabnuue 21. YpoBeHb NepeaaBaeMoOro CUTHaJIa YMEHbIIAaeTcs NMpUMepHO Ha 3 nb
OT IMKOBOT'0 3HAYCHUSl B TOYKE HAJMpa CIYTHHKA 1O 3HAYCHUS HA TPAHUIE 30HBI MOKPBITUS IpPU yIJe
OTKJIOHEHHS OT OCH OK0JIO 8,75°.
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TABJIMLIA 21
Homunansnaa® 3.uu.m. (1BBT) curnanos L1 u LS (nuk j1y4a)
CnyTHUK L1 L5
Inm-3F1 33 H/
Inm-3F2 33 H/
Inm-3F3 33 H/
Inm-3F5 33 H/
Inm-4F1 314 29,9
Inm-4F2 314 29,9
Inm-4F3 314 29,9

@ CormacHo 3asBkam Inmarsat, npejcTaBneHHsIM B MCD.

IMPUMEYAHMUE. — [TukoBas MOIIHOCTb B TOUKE HAJIUPa 30HBI MOKPBITUS TIEpEIayu.

OTU CUTHaIBl OTIMYAIOTCS OT Jpyrux curHaioB GPS wucnonp3oBanmeMm yHHKanbHOTo kKoma PRN. Orto
ananornyao cucteme GPS u mpuMeHeHHI0 B Hel pa3HbIX Ko70B PRN miis KaKaoro OTAeTEHOTO CITyTHHKA.
Kom PRN xoopmuampyercsi ¢ omepatopoM cuctemMbl GPS mis  obecriedeHUsST COBMECTUMOCTH
C IMMPOKOBEIMIATEILHEIMU TIEpeadaMy IPYTUX CUTHAJIOB, MOJ00HBIX GPS.

4 CrnekTp ynpaBjeHHus U TeJleMeTPpun

HaBuranmonHsle peTpaHCISITOPHI SBISIOTCA YacThi0 Oojiee KPYMHOM CITyTHUKOBOM TIONE3HON HArpysKd,
KOTOpasi BKIIOYAET PETPAHCIATOPHI, OOECIeYHBAIOMINE IOABIKHBIE CITyTHUKOBBIE CIYXKObI. (DYHKINU
YIIpaBJICHUS U TEIEMETPUH 00bennHeHb ¢ cucteMamMu TT&C, pa3MerneHHpIMA Ha KOCMHYECKAX KOpaOIsix.
Bnaromapst coBmecTHOMY Hcnojib30Banui0 (yHKimi TT&C HONMOMHUTEIBHBIA CHEKTP Ul YIpaBJICHUS
HaBUTAIMOHHBIMH PETPAHCIATOPAaMHU HE TpeOyeTcs.

IIpuioxkenne 9

Texuunueckoe onucanue u xapakrepucTuku cetd SBAS NIGCOMSAT

1 BBenenne

B cocras cereii crytHEKOBOM cuctemMbl tuddepernnanpapix monmpaBok NIGCOMSAT (NigSAS) Bxomst Tpu
reocTalMoHapHbIX cryTHHKA. CoBpeMeHHOM peanu3sanueii siBisiercst ciyTHHK NIGCOMSAT-1G (42,5° B. 11.),
BbIBeIeHHbIH Ha opouty 13 mas 2007 roga. Crnytanku NIGCOMSAT-1A (19,2° 3. 1.) u NIGCOMSAT-1D
(22° B. 1.) HAXOIATCS Ha JTale IUIAHUPOBAHHS. JTH TPH CIIyTHHKA OyIyT HECTH OJMHAKOBYIO IOJIE3HYIO
Harpy3ky PHCC.

2 YacToTHBIN JI1aH U IJ1AH NOJISIPU3ALUHU

Kak nokazano B Tabnuue 22, KaX bl CITyTHUK IPUHUMAET IIepeAaBaeMble 110 JUHUM BBEpX curHaibl SBAS B
nuanasoHe C ¥ mepenacT 1o JIMHUAM BHU3 HABUTallMOHHBIE CUTHAIIBI B TuamnasoHe L.



Pex. MCI-R M.1787-5 47

TABJIMLIA 22
Kanan Yacrorta Hospr3aman Iupuna nmonocsl
(MTI') (MTI'n)
C1 — nunHus BBEpX 6 698,42 LHCP 4
C5 — nmuHMS BBEpX 6 639,45 LHCP 20
L1 — nunus BHU3 1575,42 RHCP 4
L5 — nunus BHU3 1176,45 RHCP 20

3 IToab30BaTebCKHI CErMEHT

Cucrema NigSAS paspaborana coBMecTUMO# ¢ cucremamu auddepenipansabix nonpaBok GPS u Galileo.
CrnenoBatenbHO, OHa Oynmer oOecreurMBaTh JaHHBIE O IIEJIOCTHOCTH W KOPPEKTUPYIOIIME aHHBIC IS
MPUEMHHKOB, coBMecTUMBIX ¢ GPS/Galileo.

4 Ha3zeMHBII cerMeHT

Henpumennmo, mockoibky cucremMa NigSAS nomkHa o0ecrieunBaTh OXBAT KOCMHUYECKOT'O MPOCTPAHCTBA
JUTA cymecTByronmx cereir SBAS.

5 HaBuraumonHas cay:xoa

3oHa npuema B nuana3one L Bxmouaer Adpuky, 3anagnyio u Bocrounyro EBpory n A3uio ais mosje3Hon
Harpy3ku PHCC NIGCOMSAT-1G.

6 HaBuranmoHHbIH CUTHAJ

Cucrema NigSAS nepenaet coobmieHuss SBAS na necymux yacrotax L1 u LS co cTpykTypoii ¢popmara GPS.
MeTo/ibl MOYJISIIIMK COCTABJISIIONIMX CUTHAN CHH(A3HBIX KOMIOHEHTOB (I) 1 KOMIIOHEHTOB CO CABHIOM IO
dhaze 90° (Q) 3aBucAT OT BBEIOOpa Hecymed yacToThl. CurHan SBAS OT KaX70ro CITyTHHUKA OTIMYASTCS OT
npyrux curHamoB SBAS wmcnonp3oBanmeM KomoB mceBhocitydaiHoi momexu (PRN). butoBas ckopocTts
repeaayy HaBUTAITMOHHBIX TaHHBIX Ha 00erX JacToTax cocraBisier 50 out/c.

6.1 Curnaa L1

Yacrora L1 1575,42 MI'nm momymupyercss meromom BPSK B kamanme [ xomom rpy0Ooro ormpeneneHus
mecronoyiockearst PRN L1 ¢ gumoBoit ckopocteto 1,023 Munn/c n mmuHOM koma 1023. Bwibop metoma
MoAyaupoBaHus KaHana Q ocraercs 3a apeHmaTopoM mnose3Ho Harpy3ku PHCC, gns cetm xoToporo
GNSS/SBAS 6ynyt nepenaBathest quddepeHnanpabie TopaBku. B Tabnuie 23 mpuBeAeHBI mapaMeTphl
9TOW CHCTEMBI.

TABJIMLIA 23
IIpucBoennas MakcumanbHas | MakcuMaabHas
Hecymas Ycuienue
O0o3HaYeHne IHPHUHA NMUKOBAas IVIOTHOCTD
Hacrora H3JTy4YeHHus 10J10ChI MOIIHOCTD MOIIHOCTH AHTCHHRI
MT b
(MT'u) (MT'n) (1BBT) (1B(BT/T'w)) (nbu)
4M00X2D 4,0 17,9 -42,1
1575,42 13,5
2M20X2D 2,2 17,9 -42,1
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6.2 Curnaia L5

UYacrora L5 1176,42 MI'tt mogynupyetcst B 00oux kaHanax [ u Q apyms pasaeivu kogamu PRN LS. YUunoBas
ckopocTh kakaoro koga PRN LS cocraBnser 10,23 Muun/c, yimaa koaa 10 230. OHako HaBUTAITMOHHBIMU
JTAHHBIMU MOJYJIMPYETCS TOJIbKO CHH(pA3HBIM KOMIOHEHT. boyiee BhICOKas CKOpocTh curHaia LS ymydmaer
(YHKIMIO aBTOKOPPEIIALIMYU IMOJIh30BAaTEIbCKOTO cerMeHTa. bosiee moapoOHas WH(pOpManus NpeiacTaBicHa
B Tabnuue 24.

TABJIMLIA 24
IIpucBoennas | MakcumanbHasi | MakcumaabHas
Hecymasn Ycunenne
O0o3HaueHne IMPUHA NMUKOBast INIOTHOCTD
uacrora H3JTy9eHUs 0JIOCHI MOIIHOCThH MOIIHOCTH AHTCHHbI
MI' b
(M) (MIn) (1BBT) (1B(B1/T'w)) (nbm)
20M0X2D 20 16,5 -53,5
1176,45 13,0
4M00X2D 4 16,5 —43,5

IIpunoxenne 10

Texuunueckoe onucanue MHAMICKON peruioHaJILHOW HABUTALMOHHOM
cnyTHUKOBOM cuctembl (IRNSS) u Unamiickoii cuctembl SBAS, GAGAN
(BcmomMorareJibHasi KOPPEeKTHPOBOYHASI HABUTAIIMOHHAS CUCTEMA,
yayudmaromasi npueM GPS-curuasnon)

1 BBenenne

Wnnus BHEOPSET CBOIO PETMOHANBHYIO HABUTAMOHHYIO cIyTHHKOBYIO cucteMy (IRNSS), oxBareiBaromryro
nonyoctpoB Mupoctan u cocemnue tepputopun. IRNSS Oyner paborare B monoce 1164—1215 Ml u,
BO3MOXHO, B mosioce 1559—1610 MI'u. bazosas rpymmuposka IRNSS coctout u3 tpex cnytaukoB 'CO u
YeThIpeX CIYTHUKOB Ha HakiIoHHBIX opOutax I'CO (I-I'CO) ¢ yrmom HakmoneHusi 29° B. 1. K DKBaTOpYy.
bazoByl0 TpYNIHUPOBKY M3 CEMH CIIyTHUKOB IUIAHUPYETCS YBEIUYUTh YETHIPbMS JOTIONHUTECIHHBIMU
cnytaukamu |-I'CO, u rpynmmpoBKa cTaHeT BKIIIOYaTh OAWHHAIATH CITyTHUKOB. CHCTeMa MpeaHa3HadeHa
JUIsl 00ecTieueHHs CITY>KObl TOYHOTO MECTOTOJIOKECHUS, HABUTAIIMHA U CHHXPOHH3AIIHH.

Wuous  BHempsieT CIyTHHKOBYIO —cHcTeMy  muddepeHImanbHbix — mompaBok  (SBAS), GAGAN
(BcriomoratenbHass —~ KOPPEKTHPOBOYHAs  HABUTALMOHHAs CHCTEMa) HaA HHAUMCKMM — BO3LYLIHBIM
npoctpancTBoM. Mummitckas cucrema SBAS GAGAN mpenHazHadeHa Ui OOeCTI€UCHHS TTOBBIIIEHHON
TOYHOCTH, HaJEKHOCTH, IIEIIOCTHOCTH H HETIPEPHIBHOCTH Ha OCHOBE 0a3oBoii cuctembl GPS. Xapakrepuctiku
KOCMHYECKOTO ¥ Ha3¢MHOTO CETMEHTOB aHAJIOTMYHBI XapaKTePUCTHKAM BHEIPEHHBIX cucTeM SBAS, Takux
kak WAAS Hag BozmymHbIM mpoctpanctBoM CIIA, EGNOS wHax esponeiickum permonom ECAC
(EBpomeiickoit koH(pepeHIH Tpak1aHCKOoW aBuarwn) U MSAS Han Snonueit.

11 TpeodoBanus mo yacrore cucrem IRNSS u GAGAN

B ocHoBe TpeGoBanmii mo wactote mns cucreMbl IRNSS nexut omnenka TpeOoBaHHA MO TOYHOCTH
MTO3UIINOHUPOBAHUS, HABUTAIIMM W CHHXPOHW3AIINH, OIEHKA 3aJIePKKH PaCIpOCTPaHEHHsI B HaIPaBIICHUU
KOCMOC-3eMJIsl, OIleHKa MHOTOJYYeBOCTH M IIIyMOB IPHEMHHKA, & TaK)K€ CTOMMOCTH M KOH(HUTYypaIuu
000pyTOBaHMs.
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Ha necymeit L5 cucrema IRNSS ocymiecTBisieT mepeady IBYX CUTHAJIOB C IICHTPAJIBHOM YacTOTOM
1176,45 MI'u. CurHanbl BKJIIOYAIOT CHUTHAJI CTaHJIAPTHOTO oOmpeaencHus Mecronoioxenus (SPS) c
moaysitueit BPSK 1 MI' u curnan orpannyeHHo# 30Hb1 00cmyxuBanus (RS) ¢ monymsuein BOC(5,2).

Ha necymeii L1 nnanupyercs oCylecTBIATh Nepeaady AByX curHaioB B cucreMme IRNSS ¢ nentpansHOi
ygactoToit 1575,42 MI'u. Ilnanupyemsle curHaibl BKIIOYAOT curHal SPS, KOTOPBI MOXXET MMETh CXeMy
moayssinuu BOC(1,1), wmu CBOC(6,1,1/11), wim TMBOC (6,1,1/11), a Taxke curtan RS, KoTopblii MoKeT
umethb cxemy Moayisiun BOCy(5,2), unmu BOC¢(4,2), umu BOC¢(12,2) (U3 3THX Tpex BapHaHTOB BBIOUpAETCS
0JIHa CXeMa MOJYJIAIHNH B 3aBUCHMOCTH OT Pe3yJIbTaTOB KOOPAUHAIINK C IpyruMu onepatopamu GNSS).

B unnuiickoii cucteme SBAS GAGAN curnans! quddepernuansabix monpasok GPS nepenarores B monoce
1559-1610 MI'u (c nenTpanbHOi yactoToit 1575,42 MI'm) u B monoce 1164—1215 MI' (¢ neHTpanbHOM
gactoroit 1176,45 MI ).

2 00630p cucrem

IRNSS — 370 HenpephiBHO (PYHKIMOHUPYIOIIAs BCEMOroHasi paJldOHABUTAIIMOHHAS CITyTHUKOBAsI CUCTEMa
KOCMHNYECKOI'O 633I/Ip0BaHI/IH, Inpe€aHasHauYCHHasA AJI ONPCACIICHUA MECTOIIOJIOKCHM A, HABUTAIIUN U IIE€PEAAYN
CUTHAJIOB BPEMEHHU JUIS JIIOOBIX MOJIB30BAaTEeH, HMMEIOIUX COOTBETCTBYIONIMIA MPHUEMHHUK B JII000H TOUYKe
30HBI 00CTYKHBaHHUSI.

Cucrema paboTaeT 10 IPHUHIKIY MACCUBHOM Tpuiarepainu. O0opynoBanue noib3osateiss IRNSS chavana
BBIIIOJIHACT HM3MEPCHHUE IICECBAOAAIBHOCTH [0 YCTBIPEX HIIN Ooxee CITYTHHUKOB, pPAaCCUMUTBIBACT CBOC
MECTOTIONIOKEHHE ITIOCIIE CHHXPOHU3AIMA CBOMX CHUTHAJIOB BPEMEHH cO BpeMmeHeM cucTteMbl IRNSS ¢
MOMOIIIBIO TIOTyYSHHBIX 3(eMepHT U MapaMeTpoB KOPPEKIIUH BPEMEHHU.

3arem 000py0BaHHE ONIPEENseT MPOCTPAHCTBEHHOE MECTOTIOIOKEHHE TT0JIB30BATENS B CHCTEME KOOPAMHAT
WGS-84 u cMellieHrde I0Jb30BATEIbCKUX YacOB OTHOCHTEIbHO BpemeHu IRNSS myreMm BbIuuciIeHUs
COBMECTHOTO PEIICHUS YeThIPEX YPaBHEHHH JaTbHOCTH.

[IpocTpancTBEeHHasT CKOPOCTh W BEIMYMHA IIOMPABKH YaCOB IOJB30BATENSl MOTYT ONPEAETSATHCS ITyTEM
pelIeHusl 4eThlpeX YpaBHEHHWH CKOPOCTH W3MEHEHHS NANBbHOCTH IO H3MEPEHUSM CKOPOCTH W3MEHEHUS
MICEBAOJATFHOCTH JI0 YETHIPEX CITyTHHKOB. V3MepeHus: Ha3bIBAIOTCS TICEBI0, MTOCKOIBKY OHH BBIIOIHSIOTCS
MO0 HETOYHBIM (HEJOPOTUM) YacaM IMOJb30BAaTElIsl B IPUEMHUKE U COJCPIKAT MTOCTOSIHHYIO OIHOKY CMEIICHHS
BCIICZICTBUE CMENICHUS YaCOB IPUEMHHIKOB OTHOCUTENEHO BpeMeru IRNSS.

[Tomesnas Harpyska uaguiickor cucteMbl SBAS GAGAN pa3mernieHa Ha TpeX WHAUMCKUX CITyTHHKAX CBSI3H.
[Tomesnas Harpyska koppekTiupoBouHOi cucteMbl GAGAN mepemaeT NOMpaBKy CHUTHAIOB, IMOJYYEHHBIX OT
6azoBoii cuctemsl GPS, ayst MOBBIIEHNST TOYHOCTH, IIETOCTHOCTH, TOTOBHOCTH M HETIPEPHIBHOCTH.

2.1 IIpumenenus cucrem IRNSS u GAGAN

Cryx651 IRNSS npennaznadens! s oOecriedeHus Ciry>KOBbI OTPEIEIeHUS MECTOIOIOKEHHUS, HAaBUTAllNN U
nepenayy CUrHAJIOB BPEMEHH JIIs HACENICHUS U CITyKO0 00IIero Ha3Ha4eHMs.

3 CermMeHThl CHCTEM

Cucrembl IRNSS u GAGAN cocTosT U3 TpeX OCHOBHBIX CErMEHTOB: KOCMHYECKOIO CErMEHTa, CETMEHTa
YIPaBJICHUS U TOJIb30BATEIbCKOTO cermMeHTa. Huxe onucanbl OCHOBHbIE (DYHKLUH KaXKAOTO CETMEHTA.

3.1 Kocmuuecknii cermeHT

Kocmuueckuii cermeHT 06pasytoT ceMb ciiyTHUKOB (Tpu cmyTHHKa ['CO 1 uetsipe cnytHuka [-['CO), koTopsie
(YHKUIMOHUPYIOT KaKk HEOECHbIE OIOpPHBIE TOYKH, MEPEJAlolIe M3 KOCMOCAa TOYHBIE KOAMPOBAaHHBIE IO
BPEMEHH HaBUrallMOHHBIEe curHaIbl. [ pynmuposka criyTHHKOB IRNSS BUiHA TOCTOSHHO BO BCEX TOUKAaX 30HBI
oOcnyxuBanua. B Ompkaiimem OynymeM miaHupyeTcs N00aBUTh B I'PYNIIUPOBKY €Ile YEThIpE CIIyTHHKA
I-I'CO.
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3.2 Ha3zeMHBII1 cerMeHT

Hazemnsiii cerment cuctembl IRNSS ocymectBisier ynpasnenue Bced rpymnupoBkoit IRNSS, koHTpoas
COCTOSIHUA "310pOBbs1" CITYTHUKOB U 3arPy3KY TaHHBIX JIJIS X MOCIEAYIONIEeH MIMPOKOBEIIATEIHHOM epeaaun
nojap3oBaTensaM. HazeMHbIl CETMEHT MONMy4YaeT CUTHAJIBI, IEpeJaBacMble CIYTHUKAMU, 4 OCHOBHBIE JIEMEHTHI,
Takue KaK JIaHHbIC, CUTHAJIBI I CHHXPOHHU3AIMU YacOB M OpPOUTANbHBIC 3(eMepHibl, BEIYMCISIOTCS Ha
OCHOBaHUM M3MEPEHHUIA, BBIOJHICMBIX CEThIO HA3eMHBIX CTAHIIUH, pa3BEPHYTHIX B 30HE 00CITYKUBaHUS.

Hixke MMPUBOAATCA OCHOBHBIC 3JICMCHTBI HA3E€EMHOI'0 CCTMCHTA.

- CpenctBo ynpasnenus cnytHukamMu IRNSS (IRSCF) oGecreunBaer (yHKIMH —yrpaBiICHHS
TPYNIUPOBKOH W KOHTPOJISI COCTOSHHS CIYTHHKOB, CIyKeOHOro oOecriedeHUs] W KOHTPOJIS
XapaKTepPUCTHK KOCMHUECKHX allapaToB, a TAKKe Tepeaady NOJETHBIX TaHHBIX Ha CITYy THHKH.

- B Wnamiickom HaBurannoHHoM neHTpe (INC) pacrmonaraercss HaBUTAllMOHHOE TPOTPaMMHOE
o0ecriedeHne, KOTOpoe BBINONIHSAET PYHKIMKA 00paOOTKH U KOHTPOJISI HABUTAIIMOHHOW WH(POPMAaITH
U 1eJIOCTHOCTHU.

- Cranmum u3MepeHus nanbHOocTH M KOHTposs 1enoctHoctu IRNSS (IRIMS) ucnonb3yroTest s
COJICMICTBHSI HEMPEPHIBHOMY OJHOCTOPOHHEMY OIpENEeNIEHUIO AIbHOCTH HaXOXKICHHS CITyTHHKA
IRNSS u mns ompenenenust menoctHoctd TpynmupoBku IRNSS. Takwme IRIMS moctosHHO
OTCJICKMBAIOT HaBHUTAIMOHHBIE cuUTHaiNbl rpynmupoBku IRNSS wu mepemator B INC nanmble,
cojieprkaire HHGOpMAIIMIO O TICEBJOJATBHOCTH 1 (haze HecylIeH.

- YcerpoiictBo cereBoit cuaxponusaiuu IRNSS (IRNWT) obGecrieunBaer mis IRNSS crabuibHyro
OMOPHYIO YaCTOTY CUHXPOHH3AIIHH.

- Crannun onpenenennst ganbHocTH CDMA IRNSS (IRCDR) oCymiecTBISIOT TOYHBIE OINEpaliu
10 JBYCTOPOHHEMY OIIPEENICHUIO NabHOCTH.

Hazemnsriii cermenT cucteMbl GAGAN 00pa3yroT CTaHITUHU YIIPABICHUS CITyTHUKAMH, KOTOPBIE HAa3bIBAOTCS
WHIAHACKUMHE CYXOIYTHBIMH CTaHITHAMU 3arpy3ku nanuabix (INLUS), u rpymmna nHAMHCKUX OTIOPHBIX CTAHITHH,
HazpiBaeMbIX INRES. JlanHbie, momydennsie co cranmmii INRES, cobuparores 1 aHaTu3upyIOTCs B TJIABHOM
nentpe ympasiaeHus (MCC), a HeoOX0oaUMbIe KOPPEKTHPYIOIIHE 3HAYCHIS 3arpy’Kaf0TCsl Ha HABUTAITMOHHYTO
rone3nyto Harpy3ky GAGAN.

3.3 IToab30BaTeILCKHIL CEIMEHT

[Tomb3oBarenbckuii cermeHT IRNSS m momnp3oBarenbckuii cerMeHT GAGAN o00bennHAIOT B cebe Bce
MOJIL30BATENILCKUE YCTAHOBKY M TIOJJIEpKHBatoIiee ux o0opyoBanue. [1onbp30BaTenbCcKuii CErMEHT COCTOUT,
KaKk TpaBHJIO, W3 AHTCHHBI, NMPHUEMHHKA, KOMITbIOTEpa M ycrtpoiicTBa BBOAa/BbiBoga IRNSS/GAGAN.
B cocraBe monb30BaTeNECKOTO CErMEHTa PEAYCMOTPEH TakKe BCTpOEHHBIN mprueMHUK GNSS, criocoOHbIi
npuanMath ganabie oT cucteM IRNSS, GAGAN, GPS, Galileo, 'JIOHACC u npyrux rpynmupoBOK.

4 Ctpykrypa curnanoB IRNSS u GAGAN

4.1 Ctpykrypa curnana IRNSS

HentpanbubiMu yactotaMu curHainoB IRNSS sasmsrores 1176,45 MI'nm u 1575,42 MI'u.  Y3K0moJsioCHBIN
curnan Mmogyiupyercs merogom BPSK 1 MI' u nepeaaer 3010TbIe KOJBI.

upoxomomocusnit curHan IRNSS momxymupyercs meromom BOC(5,2). Monymsmuss BOC — 310 cmoco6
cozmaHusl (hopmel cnekrpa mepenaBaemoro curhana. Curnanel Tuna BOC, kak mpaBuiio, umMeroT Ghopmy

BOC (fsup, fehip), rie wactorel 0003HA4YE€HBI KaK MHOMKHTEIH YHMIIOBOW CKOPOCTH, HMEIOIICH 3HAYCHHE
1,023 Muwri/c.

IInorHOCTH CHGKTpaHLHOﬁ MOIIIHOCTH CUTHAaJIa BOC OIpeACIsICTCA CICAYIOIINM BBIPAXKCHUCM

sin(i) cos(ﬂ) 2
GBOCsin(fs,fC)(f) =fe @ch ,
S
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rae:
fs= 5x 1,023 MI'1 — 9acToTa MOHECYICH;
fo= 2,0 x1,023 MI'11 — yumoBast CKOpOCTb.
411 Onucanue curnana IRNSS
TABJIMIIA 25
ITapametps! curnana LS IRNSS
Onucanune napamerpa PHCC
IMapameTtp
SPS RS
Juamna3on yactoT curnana (MI ') 1176,45+12
Yurnosast ckopocth koga PRN (Muwur/c) 1,023 ‘ 2,046
CkopocTthb nepeiaun OUTOB HABUTAllMOHHBIX JIAHHBIX (OUT/C) 25
CKopocTh Mepeadn CHMBOJIOB HABUTAIIMOHHBIX TAHHBIX (CHMBOJ/C) 50
Merto MOIyISLIMK CUTHAJA BPSK (1 MI'n) ‘ BOC (5,2)
Ionapuzanus IIpasas kpyrosas (RHCP)
DmumnTaYHOCTH (1B) Maxkcumanbto 1,8
MuHuMaIbHBIA ypOB?HI) MOMOIHOCTU IPUHHUMAEMOT'0O CUTHAJIa 7156,37 7159’30
Ha BBIXOJIC ITaJOHHON aHTeHHHI (1bBT)
Iupuna nonocsk 1o ypoHto 3 n1b PU-dunbrpa nepeaaranka (MI ') 24
TABJINIIA 26
ITapamerpsol curnanga L1 IRNSS
Onucanue napamerpa PHCC
IMapamerp
SPS RS
1575,42 + 12
(s BOC(5,2) /
JlnanazoH yactoT curaana (MI') 1575,42 + 12 BOC.(4,2)) /
1575,42 + 15
(s BOC((12,2))
Yurnosasi ckopocth koga PRN (Muwur/c) 1,023 2,046
CxopocTh nepenayn OMTOB HABUTALMOHHBIX TaHHBIX o5
(6ut/c)
CKopocCTh Nepeauy CUMBOJIOB HABUTAIIMOHHBIX JAHHBIX 50
(cuMBoIT/C)
M o) BOC(1,1)/CBOC(6,1,1/11) / | BOC;(5,2)/BOC.(4,2) /
CTOA MOAYIIALIH CHrHaa TMBOC(6,1,1/11)@ BOC(12,2)
Honspuzanus IIpasas kpyrosas (RHCP)
OmmnTaaHOoCTh (1B) MaxkcumansHo 1,8
MuHUManbHBIA YPOBEHB MOUTHOCTH IPUHUMAEMOTO B =
CHTHaJIa Ha BBIXOJE ATATOHHOH aHTeHHHI (1bBT) 156,37-161,74
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TABJIUIIA 26 (oxonuanue)

Onucanune napamerpa PHCC
IMapameTrp
SPS RS
[Hupuna nonocs! no yposuio 3 n1b PU-¢punbTpa 24 24 (SJ(I)HCB((ZCZ:S)gsj 2)1
nepenarunka (MI 1) 30 (ama BCOéc(12,2))
@) Ha ocHoBe pe3ynbTaToB KOOpAMHAIMM ¢ jApyrumu omepartopamu PHCC Oyner BbIOpaH OIMH U3 BapHAaHTOB

MOJTYJISILIAH.

@ Mopynsuuss MBOC  sBiseTcs codeTaHmeM JByX curHatoB wmoaynsuun BOC. BOC ¢ BpeMeHHBIM
myasTuiuiekcupoBaaueM (TMBOC) u cocraBroit BOC (CBOC) — ato nBa Tna peanuzanuun MBOC. B curnane
TMBOC wmynerumnekcupyorcs no BpemeHu JBa curHana BOC. B curnmane CBOC MoOIIHOCTH CHTHajga
pazzensercs Mmexay ABymst curHanamu BOC.

Curnan TMBOC(6,1,1/11) Bxmoudaet: i) moxyisinuto BOC(6,1) mns 1/11 Bpemenwu; u ii) monymsamuio BOC(1,1)
aust 10/11 Bpemenn.

Curnan CBOC(6,1,1/11) Briowaer cymmy: i) 1/11 mommoctu moxnymsuu BOC(6,1); u ii) 10/11 moummocTtr
moaymsun BOC(1,1).

4.2 Iepenauu GAGAN

TABJIMLIA 27

Mepenaun GAGAN L1 B mojioce 1559-1610 MI'n

IMapamerp 3HaueHune mapamerpa
JuanaszoH yactot curaaia (MI ') 1575,42 + 9 (C/A)
Yunosast ckopocTs koga PRN (Mumur/c) 1,023 (C/A)
CkopocTh nepeadn OUTOB HABHTAIIMOHHBIX JTAHHBIX (6UT/C) 250 (C/A)
CKOpOCTH Tiepe1adn CHMBOJIOB HABUTAIIMOHHBIX JAHHBIX (CHMBOJI/C) 500 (C/A)
MeToa MOIYJISIMH CHTHATA BPSK-R(1) (C/A)
Honspuzanus IIpaBas kpyrosas (RHCP)
OnmunTuyHOCTh (1b) Makcumansao 2,0
N el oo s rs 15137 ()
[Hupuna nonoce! o yposuto 3 n1b PU-punbrpa nepenarunka (MI'm) 18
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TABJIMLIA 28
Mepenaun GAGAN LS5 B mosioce 1164—1215 MI'n

IMapameTtp 3HaveHHe MapamMeTpa
Juama3on yactoT curnana (MI'm) 1176,45 £ 12
Yurnosast ckopocth koga PRN (Muwur/c) 10,23
CkopocThb nepeiaun OUTOB HABUTAllMOHHBIX JIAHHBIX (OUT/C) 250 (L5I)
CKOpPOCTb MepeIaydl CMMBOJIOB HABUTAITMOHHBIX JTAHHBIX (CHMBOJI/C) 500 (L5I)
MeToa MOy IAINH CUTHAIA BPSK-R(10)
[onspuzanus IIpasas kpyrosas (RHCP)

OmmnTHYHOCTH (1B) Makcumanbto 2,0

MuHHMMaJIEHBIA YPOBEHb MOIIHOCTU MPUHHUMACMOT'O CUTHAJIa

Ha BBIXOJIC STAJIOHHOW aHTeHHBI (1BBT) ~156,3 (L51)

Iupuna nonockr 1o ypoHto 3 n1b PU-dunbrpa nepeaaranka (MIm) 24

Ipuioxenne 11

Texnunuyeckoe onucanue u xapaxkrepucTuku Kopeiickoil CyTHUKOBOW CHCTEMBbI
audpepeHuuaIbHbIX Nonpasok (KASS)

1 BBenenne

Kopeiickas cryTHHKOBas cuctema auddepeHuuanbueix nomnpaBok (KASS), npeaHasHaueHHas TiIaBHBIM

00pa3oM IS MPUMEHEHHUS B aBHUAIMK, OyIeT pealn30BaHa Ha 0a3ze KOPEHCKOro CIyTHHKA OPHEHTHPOBOYHO
B 2022 rony.

Cucrema KASS Oyner nepenaBats curnansl auddepernnansapix monpaBok GPS (PHCC) na aByx Hecymmx
9acTOTax. OTH CHTHAIBI BKIIOYAIOT WH(GOPMAIMIO O JaIbHOCTH, COCTOSHUHM ciyTHHKOB GPS, ocHOBHYIO
muddepeHInaATbHYI0 TTONPaBKy (KOppeKTHpoBKH ddemepun cnyTHukoB GPS u Bpemenn) m TOUYHYIO
¢ epeHInaTbHYIO TTOMPaBKY (TIOMPABKH ¢ yI€TOM ITapaMeTPOB HOHOC(EPHI).

11 YacToTHBIH MJIAH U IJIAH MOJISIPU3alMid

Tpeboranms k gactoram 11t KASS ocHOBaHBI Ha XapakTepucTikax kaHamoB GPS L1 u L5 ¢ nenTpansHBIMEI
gactotamu 157542 MI'tu 1176,45 MI'11, COOTBETCTBEHHO.

Oynaxims PHCC KASS tpeOyeT 9acToTHOTO TTprUcBOEHUS TSl (praepHOi JIMHAY Ha IMHUW BBEPX C HA3EMHOTO
CErMEHTa Ha KOCMUYECKHH cerMeHT. i1t paboThl (huIepHBIX TMHUNA MHOCTPAHHBIX KOMMEPUYECKUX CIIyTHUKOB
1 KOPEHCKOTO CIyTHUKA OyAyT HCIOJIb30BAThCSl COOTBETCTBEHHO Auanazonsl C u Ku.

Tuner Hecymmx yacToT U nossipu3anuu curaanoB KASS npuBenens: B Tabnmie 29.

TABJIMLIA 29
Tunel HeCcylIMX YACTOT U NMoJisipu3anum curuajios KASS
Hecymas Yacrora oaspusamus Iupuna mosocel
(MI'n) (MT'n)
L1 1575,42 RHCP 24
L5 1176,45 RHCP 24
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2 00630p cucTeMsl

Kocmuueckass crannuss KASS mnepemaer muddepenuumansusie mompasku GPS Ha cooTBercTByromiee
H0JIb30BaTeNIbCKOe 000pyHOBaHHE, Haxojsdumieecs B aro0oM Mecte Kopeilickoro moimyoctpoBa M B €ro
OKPECTHOCTSIX.

[Tonb3oBarenbckoe obopyaoBanne KASS u3mepsieT mpocTpaHCTBEHHOE MOJIOXKEHHE moJib3oBaTenss GPS B
TPEXMEPHOH JKECTKO CBSI3aHHOW ¢ 3emiiell reomeHTpuueckod aekaptoBoii cucrteme koopauHat (ECEF)
WGS-84 u momyuaer nannbie o0 mneinoctHoctd GPS, renepupyemble Ha BBIYMCIUTENBHBIX cTaHIHUAX KASS
(KPS) c ucnons3oBannem nannbix GPS, npunsareix onophoii cranimeit KASS (KRS), B peansHoM maciirabe
BpEMEHH.

3 CerMeHTBI CHCTEMBbI

Cucrema KASS cocTouT u3 Tpex OCHOBHBIX CETMEHTOB: KOCMHUYECKOTO, HA3€MHOT'0 U TMOJI30BATEIBCKOTO.
OcHOBHBIE (PYHKIMU KaXKJOTO U3 CETMEHTOB ONHUCHIBAIOTCS B CIEAYIOMNX Maparpadax.

3.1 KocMuuyeckuii cerMeHT

HaBurannonnas nonesHast Harpy3ka kocMudeckoro cermenta KASS mpunumaet u nepenaer curnanst PHCC,
TeHepUpyeMble Ha3eMHBIM cerMeHTOM. Kopelickue mmonie3Hble Harpy3kd OyAyT HaXOAMTHCS B JBYX H3
BO3MOXKHBIX opbOutanpHbix mo3uruit (91,5° B. g, 113°B. 1, 116°B.1. w 128,2°B. 1), KOTOpHIE
ucnonp3oBamuch ciytHukamu @CC (dukcrpoBaHHON CIryTHUKOBOHM ciyx0b1) 1 PCC (paauoBemarenbHOMl
CITyTHUKOBOM CITY>KOBI).

HaBI/II‘aIII/IOHHaSI IMoJi€3Hasd Harpy3ka COCTOHUT H3 HpHeMHOﬁ AHTCHHBI JIsI CUT'HAJ1a (1)I/IllepHOI>lI JIMHUU,
TepeaaBacMoro 1o JIMHHSM BBEPX C 3EMHBIX CTaHIIMN, TOHIDKAIOMIETO IpeoOpa3oBaTeNlsi YacTOThI W3
muanazoHoB 61T wmmm 14 I'To B mmamazonsr 1,5 [T w 1,2 IT1, MOIMIHOTO YCHIMTENS CHUTHANIA
TTOJTH30BATEIbCKUX JIMHAM M TIEPENAIoNieil y3KOHAIpaBICHHOW aHTEHHBI, OOCCIICUHMBAIONICH TOKPHITHE
Kopeiickoro nomyoctpoBa u €ro OKpeCTHOCTEH.

3.2 Ha3zemHbIi cerMeHT

HasemHBIl cerMeHT BKIIIOUYAET CICAYIOIINE CTAaHLUU:

- cemMb (MUHUMYM) onopHBIX cTaHmit KASS (KRS);
- nBe obpabareiBatromme ctanun KASS (KPS);

- nBe craniuu ynpaeineHus KASS (KCS); u

- Tpu craHIwu cBs3u co ciryTHuKamMu KASS (KUS).

Hazemurrit cerment, KRS, KPS, KCS u KUS, Oyner pacmonaratscst Ha Tepputopun Kopewn. brmaromaps
Hammanto 1ByX KPS pabora ciyx0s1 SBAS He Oyner nmpepsiBaThCs B Cilydae CTUXHWHBIX OEICTBUN W JPYTHX
HeOnaronpusTHeIX coObThit. KUS npennaznavena mis mpuema gaHabix KASS ¢ kocMudeckoro cerMeHTa 1 U
nepenaun Ha KPS nmo nuHuM HazemMHoW wim cimyTHUKOBOM cBs3u. KRS npunumaer curnamer GPS L1
(1575,42 MI') u L5 (1176,45 MI'ni) ot ciiytaukoB GPS myist kontposst curtaioB GPS, a takoke ai1st pacuera
HOHOC(EPHBIX 3aIEPKEK PACIPOCTPAHEHUS] CUTHAJA M BHECEHUS! COOTBETCTBYIOLMX MompaBok. OmHa u3
¢byaxmmit KRS — c60p OCHOBHBIX MaHHBIX VIS OMpENETeHUs NATbHOCTH OPOWTANFHOW MO3WIIMH CITyTHUKOB
KASS B nensx BpIpab0OTKN JaHHBIX O JAIBHOCTH (JaHHBIX TO3ULIOHUPOBAHUS, SKBUBAJICHTHBIX TEM, KOTOPBIMU
omepupyert cucrema GPS) B nononaenne k ¢pynkmusm KUS.

3.3 IMoab30BaTeabCKHIT CErMEHT

[Tonb3oBaTenbCKU CETMEHT MpeAcTaBiicH npueMHukaMu KASS B BO3AylIIHOM IPOCTPAHCTBE, HA MOPE U HA
Cylie, KOTOPBIE OIIPENENSFOT CBOE reorpaduieckoe MOJ0KEeHHE C IIOMOIIBI0 TPyINUpoBKY cryTHHKOB GPS u
curHana KASS. Ilpuemank KASS mno3Bonser momydare Oojee TOYHBIE JaHHBIE O JallbHOCTH
Y KOPPEKTUPYIOIINE JaHHBIE.
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4 CrpykTtypa curnana KASS

Curnanel PHCC ans KASS cosmectumsl ¢ curdanamu GPS L1 u LS, a Takxke Moy TupOBaHHBIMU HECYILTUMHU
C LeHTpanbHOM yacToToi 1575,42 MI'n npu mmpune nonocs! 24,0 MI'mu 1176,45 MI'n nipu mmpuHe Moiocs!
24 MI'u, cootBetcTBeHHO. [lepenaBaemast mocae10BaTeNbHOCTD MPEICTABISET COOON Pe3yIbTaT CIIOKEHHUS IO
MOJIYJIIO 2 HaBUTAIIMOHHOI'O COOOIIEHUS, TPAHCIUPYEeMOTro Ha ckopocT 500 cumBosioB/c, u 1023-pa3psiiHoro
MceBIOCIyYaifHOrO ImyMoBoro kozga. Cxema monymsiuuu — BPSK ¢ ummoBoii ckopocteio 1,023 Muwur/c.
Mertonstl Moaymsuuu cuHdasnoii (I) u kBaapatypHo# (QQ) KOMIIOHEHTHI CUTHAIA 3aBUCAT OT BbIOOpa HecyIei
Y4acTOTBHI.

5 MolHOCTbh U CIICKTP CUTHAJIOB

B xocmuueckom cermente KASS ucnonb3yercs ofiHa y3KOHAIIPaBICHHAs aHTEHHA, MMEIOIIasi JOCTaTOYHYIO
MOIIIHOCTh M3IMy4YeHUS i1 TepeJadyd CUTHAJIOB B Mojibk3oBaTenbckuit cerMeHT KASS. Curnansi,
nepenaBaemble Ha Hecynwx L1 u LS, nuMmeror npaByro KpyroByio MOJSpU3aINi0. XapaKTePUCTUKU CUTHAJIOB
KASS, nepenaBaeMbIX U3 KOCMHUYECKOTO CErMEHTa, IpuBe/eHbI B Tadmie 30.

TABJIMLIA 30
Xapakrepuctuku curianoB KASS
Hupuna MaxkcumaabHasi Ycuiaenune MaxkcumanbHasi
Hecymas yacrora NMPUCBOEHHOM NMHKOBAasI AHTEHHBI M0 KPal 3.1.M.M. 110 KPaIo
(MT') M0JI0ChHI MOIIHOCTD 30HbI MOKPBITHS 30HBI MOKPBITHS
(MT') (1bBT) (nbu) (abBT)
1575,42 (L1) 24,0 13,5 18,5 32,0
1 176,45 (L5) 24,0 14,0 18,5 32,5

Ipuioxkenne 12

Texnuveckoe onucanue U XapaKTePUCTUKU CHCTEMbI
auddepennuanbHoii koppekuuu 1 MouuTopunra (CAKM)

1 BBenenne

Cucrema muddepenimansaod koppekumn u  MoHuTOopuHra (CHKM) sBnsercs ¢GyHKIHMOHAIEHBIM
JOoTIoTHEHNeM TioOanbHoM HapuranuoHHou cuctembl ['JIOHACC w mpenHasHadeHa UIsl TIOBBIIICHUS
TOYHOCTH U 00€CIICUEHHsI LIEJIOCTHOCTH ONPEAEIICHHUS] MECTOIIOJIOKEHHUSI MOPCKUX, BO3IYIIHBIX, CyXOIyTHBIX
1 KOCMHUYECKHUX I0JIb30BaTele HaBUTAMOHHBIX PaJldOCUTHAIOB CTAHAAPTHON TOYHOCTH.

2 0030p cucremsl

B cocrase cucrembr CIKM Tpu reocraiinoHapHbIX ciiyTHHKA. OpOUTaIbHbIE TO3UIMN CIIYTHUKOB U HA3BAHUS
COOTBETCTBYIOIIMX CIYTHHKOBBIX ceTel, 3asBiieHHble B MCO, npuBeaeHs! B Tadbnuie 31.
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TABJIMLIA 31
OpOuTaILHbIE NOSHIHH CIYTHHKOB H COOTBETCTBYIOIINE CIYTHUKOBLIE CETH
CIyTHHKOBAS CeTh Op6uTanbHas
nosunus (F'CO)
WSDRN-M -
CSDRN-M e
VSSRD-2M e

Bce dacToTHBIE TNPHCBOCHHUSI CIIyTHUKOBBIM CETSIM, yKa3aHHbIM B Tabmune 31, 3anecenst B MCPY
B COOTBETCTBHHM C TpeOOBaHUsAMHU Pernamenra paguocssazu MCD.

3 Kondurypanus cucremsl

Cucrema CIKM cocTout u3 IByX CETMEHTOB — KOCMHYECKOT'O U Ha3eMHOTO.

3.1 KocMuuyeckuii cerMeHT

B cocraB KOCMHUYECKOTO CerMeHTa BXOJAT TPH CIYTHHKA, KOTOpPbIE 00ECIICUMBAIOT TIepeaady HHPOpMaIUH
nosib3oBarersaM CJIKM mocpeacTBoM M3mydeHHs paIuoCUTHAIIOB B CcTpyKType SBAS.

3.2 HazeMHBIii cerMeHT

Hazemusrii cerMmeHT cocTouT 13 neHTpa ynpasierus CJIKM, HazeMHBIX cucteMm s iepeaadun qanabix CJIKM
MOJIb30BATENAM, CETEeBOM HWH(MPACTPYKTYypbl, WH(GPACTPYKTYpHl yHOpPaBICHUA TIOJE3HOW Harpy3Kou
Y paccpenoTOUYEHHBIX 10 BCEMY 3€MHOMY IIapy MPUEMHBIX 3€MHBIX CTAaHIMH cOOpa N3MEPEHHN.

4 Curnan CAKM

CnytaukoBbie cett WSDRN-M, CSDRN-M u VSSRD-2M npenocTaBisoT AaHHbIC ojib3oBaTensaM CIIKM,
nepenasas curdanibl CDMA ¢ coobmenusmu B popmare SBAS Ha Hecyeit yacrote 1575,42 MI 11 B monoce
9acTOT mupuHOH 24 MI 1.

IlepenaBaemass MMOCNENOBATENBFHOCTh MPEJACTABIsCT cOOOW  pe3ynbTaT CIOKEHUS 10  MOJIYIo 2
HaBUTAIIMOHHOTO COOOIIEHUs, TpaHciaupyemoro Ha ckopoctu 500 cumBomos/c, u 1023-pa3psimHOro
MICEBAOCITYYalHOTO mIyMoBoro koma. Cxema momymsiuu — BPSK ¢ gumoBoit ckopoctsio 1,023 Muwnr/c.
Cumsodsl coobmennss CJIKM (unmoBast ckopocts 500 6UT/C) CHHXPOHU3ZHPYIOTCS C TIEPHOIOM TTOBTOPEHUS
koma C/A, paBubIM 1 Mc.

[InkoBbIe 3HaYCHHS SKBUBAJICHTHON M30TPONHO n3rydaemoi MomrHoct curaana L1 C/A CJIKM npuBeneHst
B Tabnuue 32.

TABJIMIIA 32

Momnocts curnaina L1 CJIKM, nepegaBaemMoro co CliyTHUKOB

IMuKoBasi IKBUBAICHTHAS
M30TPOIHO H3TyuaeMast
momHocTh (ABBT)Y

Opoburaasnas

Ha3Banue cnyTHUKOBO# ceTH
y no3uuus (I'CO)

WSDRN-M 16° 3. n. 33,7
CSDRN-M 95°8B. 1. 33,7
VSSRD-2M 167° B. 1. 33,7

@) TTukoBoe 3HAYEHHME 3.M.H.M. COOTBETCTBYET HABEICHHMIO JIyda CO C/IBUTOM 7° K CEBEpY OT TOJCTY THMKOBOI
TOYKH.
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4.1 Hecymas yacrora curanana CAKM

Kak yxe ormedanoce Bbiie, Hecymas yactota curiaga L1 C/A CJIKM Ha 1uHUM BHU3 paBHSETCS
1575,42 MTI'u. ITockomeky L1 C/A CJIKM mnepenmaercs Ha Toil uyactoTe, uTo W curHan GPS, or apyrux
curHanoB GPS B auanazone L1 oH oTinyaeTcss UCTIOIB30BaHUEM YHUKaAIBbHOTO kKojaa PRN. Oto anamoruuno
cucteme GPS, B koropoit xom PRN mnpumensercs mis Kaxaoro otTaenbHoro cmyTHuka. Kom PRN
KOOpJMHHUPYETCs ¢ onepatopoM cucteMbl GPS s obecrieueHnss COBMECTUMOCTH C IIMPOKOBEIIATEIIBHBIMU
nepenauamu curaaioB GPS u apyrux curnanos, nogoousix GPS.

4.2 OcHoBHbIe mapaMeTpbl curHaga CJIKM

Cucrema CIKM mnepenaer curnanst CDMA ¢ coobmenusmu B gopmate SBAS Ha Hecymiell yactoTe B
nuranasone L1 B HanpaBnennn kocMoc-3emirst. OcHoBHble mapamerpsl curHana L1 C/A CIKM npuBenieHs! B
tabnuie 33.

TABJIMIIA 33
OcHoBHbIe napametpsl curnana L1 C/A CAKM

IMapameTp 3Hauenne
Juamna3on yactoT curnana (MI ') 157542 +£12
Yunosas ckopocTh kojga PRN (Muwur/c) 1,023
CkopocThb nepeiaun OUTOB HABUTAlIMOHHBIX JIAHHBIX (OUT/C) 250
CkopocTh nepeiaui CUMBOJIOB HABUT'AIMOHHBIX JTAHHBIX 500
(cMMBOJIOB/C)
BPSK-R(1)

MeTtoa MOIYJISAIMNA CUTHAIa
AL MOy (Cwm. Tpumeuanue 1)

[onstpuzanus RHCP
OnunTuyHOoCTh (1b) MaxkcumanbHo 2,0
MuHHMAJIBHBIA yPOBEHb MOLTHOCTH IPUHIMAEMOTO CHTHAJIa —158,5

Ha BBIXOJIC STAIOHHOM aHTeHHBI (1BBT) (Cwm. TTpumeuanue 2)

[Hupuna nonoce! no yposuto 3 a1b PU-punbTpa nepenarunka

(MT'r) 24

IMPUMEYAHMUE 1. — lns mapametpo GPS PHCC BPSK-R(n) o3nauaer OuHapHyio ()a30ByI0 MAaHHITYJISIIHIO
C MCIOJIb30BaHUEM MIPSMOYTOJIBHBIX YHIIOB, CKOPOCTh MEpeiauu KOTOphIX cocTapisiet N x 1,023 (Muur/c).

IMPUMEYAHUE 2. — MuHuManbHasi MOUIHOCTh NpHHUMaemoro curHana cucrteMbl CIIKM m3mepsieTcss Ha BBIXOjE
STAJIOHHOW IPUEMHON IOJB30BATENbCKONM AaHTEHHBI C TpaBod KpyroBoil momspm3anuedt u ycwieHunem 0 by,
PAacIIONOKEHHON OKOJIO MOBEPXHOCTH 3eMIHM, I XYIILIEro ciydas HOpPMaJbHOM OpHMEHTalluM, KOT[a yroil MecTa
CITyTHHKA COCTaBJIseT OoJiee 5° Ha/l TNIOCKOCTHIO TOPHU30HTA.
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Ipunoxenne 13

Texnuveckoe onucanue U xapaxkrepuctuku cetu SBAS SES

1 BBenenue

B nacrosmee Bpemsi cnyTHHKOBBIH omeparop SES mommepskuBaer aBe cuctembl SBAS — I'moGanmbHyro
cucremy nuddepennmansaeix  nonpaBok (WAAS) u  EBpomelickyio TreocTallMoOHapHYI — clyxkOy
HaBuraroHHoro NokpeiTast (EGNOS). O6e 3Tu cucTeMbl MPeIoCTaBIsSIOT JaHHBIC O LEJIOCTHOCTH CHTHAaja
GPS (moapoOHBIC CBEICHHS O KaueCTBE NMPUHUMAEMBIX CUTHAIOB GPS), 4uTo MO3BOJISET MCHOIB30BaTh MX
B MIPUMEHEHUX, KPUTUYHBIX B OTHOIIEHUH O€30MaCHOCTH.

[Tone3nas Harpy3ska WAAS Ha Oopty criytHuka SES-15, pacnonaratomerocst B no3unuu 129° 3. 1., Oyzaer
noanepxuBaTh okazanue ycnyr PHCC mis nyxn @enepansHoro aBuanronHoro ynpasienus (PAY) CILIA
MyTeM IIMPOKOBEIIATESILHON TIepeau ¢ MOKPBITHEM B MaciTabax HalmoHanbHONH CHCTEMBI OpraHU3aliu
BozaymHOro maBmwkeHust CIIA (NAS). @AY mpemocTaBisieT 3Ty YCIyTy, MOCKOJIBKY OHA IO3BOJISET
BO3IYIIHBIM CyJaM, OCHAICHHBIM HABUTALMOHHBIMU MNpubopamMu ¢ mojuepxkkoit GPS, Gonee TouyHO
MIPOU3BOIUTH MTOCAKY U MOBBIIIAECT YPOBEHD OE30MMaCHOCTH TIOJICTOR.

[Tone3nas Harpy3ka EGNOS nHa 60opty ciiytHEKOB SES-5 1 ASTRA-5B, pacnonararomuxcsi B OpOUTaTEHBIX
mosummsix 5°B. M. W 31,5° B. 1., COOTBETCTBEHHO, aHAJIOTMYHA TOJIE3HOW Harpy3ke cucreMbl WAAS,
HO B HACTOSIIIEE BPEeMs BEACT NIMPOKOBELIATEIbHYIO Iepeaadyy ¢ IMOKPBITHEM TEPPUTOPUH TOCYIAApCTB —
uyienoB Esponeiickoii kondepentmu rpaxnanckoit apuanuu (ECAC)3.

CrneyeT OTMETUTh, YTO YKa3aHHBIC BbIIIC OPOUTAIbHBIC TTO3UIIMU CITYTHUKOB JICHCTBUTENBHBI I10 COCTOSHHUIO
Ha ceHTs0pb 2017 roma ¥ MOryT BpeMsl OT BPEMEHH MEHSATHCS B 3aBHCHUMOCTH OT OOIIMX TpeOOBaHUI
K CHCTEME.

2 00630p cucreMbl

[one3nas Harpy3ka WAAS Ha 6opTy cnytHuka SES-15 u nonesnas narpyska EGNOS Ha 0opTy CIyTHUKOB
SES-5 u ASTRA-5B o6GecnieurBaet padboTy ciykeOHbIX uHUE B mojiocax yactor PHCC 1164—-1215 MI' u
1559-1610 MI'1 Ha BUAMMOM TEPPUTOPHH 3EMIIH B TOM K€ IMANa30HE YaCTOT, KOTOPBIH 3aHUMAaOT CUTHAJIBI
cucrembl GPS L1 (mosoca 1559—1610 MI'n) u LS (monoca 1164—1215 MI'n), ¢ duaepHbIMH JIHHUSIMA BBEPX
Ha tepputopun CIIIA u EBpornbl B monocax 4acToT, yKa3aHHBIX B TaOnuile 34, HIDKE.

[Tomesnas narpyska WAAS u EGNOS 6yner nepenaBars qannable Ha npueMHukn GPS, monaepskuBaromnue
3TH CHCTEMBI. DTH JaHHbIC OyIyT HCIOIB30BAThCS JIJIsI KOPPEKIUU OIMHOOK B HM3MEPECHHBIX 3HAUCHHSIX
MecronojiokeHuss B cuctemMe GPS, uro mo3BosmT moBBICHTH TOYHOCTH GPS-mpuBszku ¢ 10 metpoB 10
npubnmsuTensHo | Merpa. OcHOBHOW cTaHnueld (umepHoOi dwHMM BBepx cucteMbl WAAS Oyzer 3emHas
craanusg SES B Cayr-Mayntune (Comuc, mrat Kanmndopaus), a ropsanii peseps it Hee — B bprocrepe (mrat
Bammnarron). Cranmuun ¢uaepHorr nuamm BBepx cucteMbl EGNOS mis obomx cmytHukoB SES-5
n ASTRA-5B pacnionararorcs B bemopde (JIrokcemOypr) u Peny (benbrus).

3eMHbBIE CTaHIINHM MPUMEHSIOT YIPEXAAONYI0 KOPPEeKIuio ommbok k coobmenmsiMm WAAS u EGNOS,
COBMEIIAIOT UX BO BPEMEHU C AMOXO0M MMOAKaApa MKUPOKoBemareabHol nepeaaun GPS, a 3arem nepenarot 3Tu
cooOIIeH s 10 JTMHUM Ha HAaBUTALIMOHHYIO MOJIE3HYIO Harpy3Ky, KOTOpas WX IMPUHUMAET U PETPAHCIUPYET
MIOJIb30BATEIISIM, HAXOSIIMMCS Ha MOBEPXHOCTU 3€MJIM M B BO3LYILIHOM IPOCTPAHCTBE COOTBETCTBYIOIIUX
TEPPUTOPHUIL.

Ilonesnas Harpyzka WAAS Oyner Taxke HCIOIb30BaTh MasiK ciexkeHust Ha yacrtore 3700,2 MI'w.

3 dakTryeckas 30Ha IMOKPBITHA CITYTHUKOBOI'O JIy4a OoblIe U PAacCIIpoCTpaHsACTCA Ha YYaCTKU CYIIIN B 30HC
BUJIHUMOCTH.
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TABJIMLIA 34

Momocel wacToT puaepubix Junuiit WAAS u EGNOS mis curnanos L1 u L5

YacroTs! puaepHoii THHUA YacroTs! puaepHoii THHUA
CnyTHHK curnajia L1 curnajia L5
(MTI') (MTI'n)
SES-15 (WAAS) 6 628,27—6 650,27 6 679,42-6 701,42
SES-5 (EGNOS) 5 840,42-5 860,42 5 778,795-5 829,795
ASTRA-5B (EGNOS) 5 823,420-5 847,420 5725,197-5 778,393
3 Koudurypamusi cucreMsl
3.1 KocMuueckuii cermeHT

HaBuramnuonnass moine3Has Harpy3ka THpeACTaBisieT co0OW TPOCTOH TETIeBOH WM TPO3pavHbINd
pETpaHCIATOp, KOTOPBII MPUHUMAET TepeaanHoe 1o JuHUK BBepx coobmenne WAAS umu EGNOS Ha nape
KaHaJIOB ¢ (UKCHPOBAHHOW HYacTOTOW B mosoce 4actoT JuHMU BBepXx PCC, KoTopbie GUIBTPYIOTCA U
TpaHCIUPYIOTCs B mosioce yactoT 1559—-1610 MI'ny (st curHana L1) u 1164—1215 MI'ny (uis curHana L5).
C moMoIIpI0 yCHIIMTENEH W CHEeNHANbHBIX nepefarommx anTeHH curHanbl PHCC mepenmatorcs Ha 3emMiio
¢ obecriedeHreM MOKPBITHS B TPEOYEMBIX BO3AYIIHBIX TPOCTPAHCTBAX.

3.2 HazeMHBIii cerMeHT

CooTtsercTBytomias HazeMHas nHppacTpykTypa SBAS, obecnieunBatomas npuem curHanoB PHCC u pacuer

MIOTIPaBOK Tepe]] BHEAPEHNEM WX B CUTHAJ, TIepeAaBaeMblil 10 IMHUHU BBEPX, MPEAOCTABIISECTCS OIEPATOPOM
SBAS.

4 CTpyKTypa cUrHa/IoB noJie3Hoil Harpy3ku WAAS u EGNOS

CooOGrienuss WAAS u EGNOS ¢ auddepeHnnanbHpIMU MOINPaBKaMK MIEPEIAI0TCs B IIMPOKOBEIIATEILHOM
pexxume Ha omHoil dactore ¢ curHamamu GPS L1 u LS. Crpykrypy curHama mis cooOmenuit SBAS
orpezersieT aBuarmonHoe coobmecTBo. Coobmenus SBAS nMeror ToT ke 6a30BbIi popmar U CTPYKTYpY,
YTO ¥ HaBHTAIIMOHHBIEe cuTHAIBEI GPS, mepenaBaemble Ha 3TX YacToTax ciryTHHKamu GPS. Oto cBsizaHo C TeM,
YTO OHH, Kak M coobmenuss GPS, mpennasHadensl g mpreMa Ha 0OOPyZOBaHHBIE COOTBETCTBYIOIIUM
00pa3zoM MOJIb30BATELCKUE TPUECMHHKH.

Obmas cTpykTypa curHana BiiIrodaeT kox C/A ¢ MHTErpupoBaHHBIM B HEro KojoM cooOmeHuss WAAS u
rpaxmaaHckuM kojoM, momodueiM GPS. Cucrema moctpoeHa TakuMm 00pa3oM, YTO JHOO OAWH W3 KOJOBBIX
curHainoB C/A u P(Y), mu6o o6a 3T curHaiia MOTYT OBITh BKITFOUEHBI B COCTaB CUTHAJIA HA IMHUH BBEPX H,
CJIEIOBATENbHO, Mepeaanbl no auHusM BHU3 L1 u LS.

Ypoeuu momHOocTH curHainoB L1 u LS, mepenaBaembix mone3Hort Harpyzkor WAAS u EGNOS c¢ 6opra
KocMudeckux craniuii SES, mpuBenens! B Tabmmie 35.
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TABJIULIA 35

Momnocts curnaioB L1 u LS, nepenaBaemsbix noJie3Hoii Harpy3koiit WAAS u EGNOS
¢ 0opra cnyTHukoB SES

IInkoBasi >KBUBaJICHTHAN HU30TPOITHO
H3JIy4aeMasi MOIHOCTH L1 L5
(nBBT)®
SES-15 (WAAS) 35,5 34,7
SES-5 (EGNOS) 35,7 36,6
ASTRA-5B (EGNOS) 35,7 36,6

@ IIukoBas MOMOIHOCTBH B TOYKE HaaAupPpa 30HLI HOKPLITHA IEPEAAYN.

) Paboune yacToTsl mose3noi Harpy3ku cucrem SBAS SES

LenTpanpHble 4acTOTHl JUHUM BBepX M BHMU3 mosne3Hod Harpy3ku WAAS u EGNOS cmytHukoB SES
puBeeHbI B Tabuie 36.

TABJIMIIA 36
HenTpajbubie yacToThl curiajoB L1 u L5 noae3noii Harpysku WAAS u EGNOS
Yacrora JIMUHUHU YacroTa JIUHUHU Yacrora JIHHUHU Yacrora JIHHUH
CnyTHHK BBepx curHayia L1 | Bum3 curnana L1 | BBepx curnana L5 | BHuU3 curnana L5
(MTI'w) (MTI'n) (MTI'n) (MTI'w)
SES-15 (WAAS) 6 639,27 1575,42 6 690,42 1176,45
SES-5 (EGNOS) 5 850,42 1575,42 5 804,295 1191,795
ASTRA-5B (EGNOS) 5835,42 1575,42 5 751,795 1191,795

B crity TOr0 9TO OHM MCHIONB3YIOT Te JKe 9acTOThI, uTo M GPS, curnamer nonesnoit Harpy3kun WAAS u EGNOS
cnytHUKOB SES oTimmuarotes ot npyrux curaanoB GPS L1 u LS tem, uTo ncnons3yioT yHuKanbHBIHA Ko PRN.
Orta cxema aHanorudHa cucteme GPS, B kotopoit ko PRN mpumensercs 1uis KaxkI0ro OTAETBHOTO CITyTHUKA.
Kon PRN xkoopmunmpyercs c¢ omepatopom cucteMbl GPS mns obOecmedeHWs COBMECTHMOCTH
C IMPOKOBEIIATEIEHBIME TTepenadaMu curaainoB GPS u npyrux curnanos, mogoousrx GPS.

6 CnexkTp ynpasJieHHsl U TeJleMeTPUHU

QOyHKIUK VyIpaBICHUS W TeNeMETpUu TMone3Hoi Harpysku WAAS Ha Oopry cmytHmka SES-15,
pacmonaratomierocss B opouTaibHoN no3unuu 129° 3. 1., u monesnoit Harpy3ku EGNOS crytankoB SES-5 u
ASTRA-5B, pacnonaratommxcss B OpOHTaIbHBIX MO3UIMAX S5°B.a. u 31,5°B. 1., COOTBETCTBEHHO,
HWHTETPUPOBAHbI C CHCTEMaMH TEIEMETPHH, CICKEHUS U YIPABICHHUS THX KOCMUUYECKHX alapaToB.

IIpu stoM mnonesHas Harpy3ka WAAS cnytauka SES-15 ucnonb3yer Mask CIEXKEHUS C BEPTHKAIbHOU
nonspuzanueil Ha yactore 3700,2 MI L.

7 I[MapameTpbl nepegayu

[lonesnas narpy3ka WAAS Ha Oopry cnytHuka SES-15, pacnonararomierocss B OpOMTaJIBHON MO3ULIUU
129° 3. 1., u none3nas Harpy3ka EGNOS crytHukos SES-5 n ASTRA-5B, pacnionaratomuxcsi B OpOUTaIbHBIX
no3unmsix 5° B. 1. u 31,5° B. 4., COOTBETCTBEHHO, NepenaeT HaBuranuonusle curiansl PHCC B HanpaBneHuun
KOCMOC-3eMJIs B IBYX I0JI0cax 4actoT. [lapameTpbl 3THX CHTHANOB NpUBEACHBI HIDKE B Tabmumax 38 u 39.
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7.1 IMapameTtpsl nepegauun curnana L1

OcHOBHBIE MTapaMeTpbl nepeaayn curnana L1 npusenenst B Tadmure 37.
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TABJIMIA 37
[Mapamerpsl nepenaun curnajia L1 B mosioce yacror 1559-1610 MI'n
IMapameTp 3naueHue
Juama3on yactoT curnana (MI ') 157542 +11
Yurmosast ckopocth koga PRN (Muwur/c) 1,023
CkopocTthb nepeiaun OUTOB HABUTAllMOHHBIX JIAHHBIX (OUT/C) 250
CkopocTh nepeiauv CMMBOJIOB HABUTAlMOHHBIX JTAHHBIX 500
(cuMBOJIOB/C)
Merto MOy ISILIMK CUTHAJIA BPSK-R(1)
(Cwm. Tlpumeuanue 1)
IMonsipuzanust RHCP
DmumnTaYHOCTH (1B) Maxkcumansso 2,0
MuHUMaJIBHBINA YPOBEHb MOLTHOCTH TPUHHUMAEMOTO CUTI'HAIA —158,5
Ha BBIXOJIC 9TaJOHHOHN aHTeHHHI (1BBT) (Cwm. Tlpumeuanue 2)
Iupuna nonockr o ypoeHto 3 1b PU-dunbrpa nepeaardnka
(MT'mr) 24,0

I[TPUMEYAHME 1. — lns  mapamerpos  PHCC BPSK-R(n) o3Hauaer

OuHapHylo (ha30ByI0 MaHUIYJISIHIO

C MCIMOJIb30BaHNUEM IIPSIMOYTOJIBHBIX YHIIOB, CKOPOCTh MEpeiauu KOTOphIX cocTasisier N x 1,023 (Muurn/c).

[MPUMEYAHUE 2. — MuHuManbHasi MOIIHOCTh IIPHHUMAEMOT'0 CUTHAJIA M3MEPSIETCSI Ha BBIXO/IE ITATIOHHOM MPUEMHON
I0JIB30BATEIILCKON aHTEHHBI C JMHEHHOHN moispu3anueil u ycuiaeHueM 3 nbu, pacrosiokeHHOH OKOJIO TMOBEPXHOCTU
3emiy, U XyOUIETO CIy4ash HOPMAalbHOM OpHMEHTAlMM, KOIJa yrol MecTa CIYTHHKa cocTaBisieT 5° u Gonee
HaJl TNIOCKOCTHIO TOPU30HTA.

7.2 ITapameTpsl nepeaayu curuasna LS

OcCHOBHBIE TapaMeTphl Tiepenaun curaaina LS npusenens! B Tabume 38.

TABJIMLIA 38

IMapamerpsl nepenaun curuaja L5 B mosioce yacror 1164—1215 MI'n

IMapametp 3Hauenue
uama3on yactoT curuana (MI ') 1176,45+11
Yurnosasi ckopocth koga PRN (Muwuri/c) 10,23
CKkopocTh nepeaadu ONTOB HABUTAIIMOHHBIX JaHHBIX (OHUT/C) 250
CKkopoCTh Mepeiadui CMMBOJIOB HABUTAIMOHHBIX JIAHHBIX 500
(CMMBOJIOB/C)

BPSK-R(10)

MeTon MOy ISAINH CUTHANA (Cw. Tpumeuare 1)

[onstpusanus RHCP

OmmnTaaHOCTH (1B) MaxkcumainsHo 2,0

MWuHIMAaTBHBIA YPOBEHDh MOIITHOCTA TPUHUMAEMOTO CUTHAIA -157,9
Ha BBIXOJIC dTAJIOHHOH aHTeHHBI (1BBT) (Cwm. TTpumeuanue 2)

[Hupuna nonocst no yposaio 3 b PU-¢unsrpa nepenaranka (MI'm) 24,0
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Tpumeuanus k mabauye 38:

IMPUMEYAHUE 1. — Ins napametpoB PHCC BPSK-R(n) o3Hauaer OuHapHyi (ha30ByI0 MaHHITYJISIIUIO
C UCIIOJIB30BaHUEM IPSIMOYTOJIEHBIX YUITOB, CKOPOCTH Mepeaadr KOTOPBIX cocTaBisieT N x 1,023 (Mumrt/c).
[MPUMEYAHUE 2. — MunuManpHasi MOIIHOCTH IIPHHAMAEMOT'0 CUTHAJIa M3MEPSIETCSI Ha BHIXO/IE ATAIOHHOM MPUEMHON
MOJIb30BATENLCKON aHTEHHBI C JMHEHMHOHN Mosipu3anueid U ycusieHueM 3 1bu, pacrnojioKEeHHOW OKOJIO TTOBEPXHOCTH
3emu, I XYIIIETO CIy4yas HOPMAadbHON OpPHCHTAIlMH, KOTJa Yrod MecTa CIIyTHHKa COCTaBisieT 5° um Oosee
HaJ| IIIOCKOCTBIO TOPU30HTA.

Ipuioxenne 14

Texnu4yeckoe onucanue U xapakrepucTuku cetu SBAS Eutelsat

1 BBenenue

CnyrHukoBbliii oneparop Eutelsat Oymer oOecnieunBarh pabory EBpormelickoil reoctalinoHapHON CITyKObI
HaBuraroHHoro mokpeiTust (EGNOS) crnemyromero mokonenusi. COOTBETCTBYIOIIAs IMOJIE3HAsT Harpyska
Oyzaer pasmeriena Ha 0opty cnytHuka EUTELSAT 5 West B (ESWB), 3anyck KoToporo HaMe4eH Ha KOHeI[
2018 roga. Cnyruuk ESWB obecriedynT BO3MOYKHOCTH ISl TIOBBIIICHUS TOYHOCTH M HAJCKHOCTU JaHHBIX
no3uronupoBanus B cuctemax PHCC.

2 Kondurypauus cucrembl

Certs Eutelsat cocTouT U3 0THOTO CITYTHHKA HAa T€OCTAITHOHAPHON OpOUTE B IOZHUIIMH 5° 3. 1. ¥ IBYX HA3EMHBIX
CTaHLUH.

2.1 KocMuuyeckui cerMeHT

Ha cnyrauke Eutelsat ESWB Oyzner ycraHoBieHO 1Ba peTpaHcisTopa ¢ MHpuHOW moiockl 24 MI'm mist
o0pabotku curHaioB PHCC, nepenaBaeMbIxX 10 JIMHUU BBEPX U3 Ha3eMHOTO cerMeHTa. CIyTHUK MIPHHAMAET
repeaaBaeMble IO JIMHUW BBepX cuTHAIBI SBAS Ha kanamax ¢ GUKCHPOBAHHON YacTOTOH B IOJOCE YaCTOT
5850-6700 MI'1. DT curHAaNBl GUWIGTPYIOTCS W TPAHCIUPYIOTCS B JBYX IOJIOCAX YACTOT C ICHTPAIBHOM
gacToToit 1575,42 MI'tt (curaain L1) u ¢ nenTpanbHo# yactoroit 1176,45 MI'nt (curnan LS). Cuarnanst PHCC
MepeIaloTes Ha 3eMITI0 MOCPEICTBOM aHTEHHBI C TIIO0ATBHBIM JTydoM, 0OecIieunBaroliell MOKphITHE BCeH
BHUJIMOW TOBEPXHOCTH 3eMJH. AHTEHHa WUMEET MAaKCUMAIbHBINH KOA(PQOHUIMEHT W30TPOIMHOTO YCHIICHUS
20 nbu v TouHOCTH HaBeneHUs MpuOIH3UTENHHO 0,2°.

2.2 HazeMHBIH cerMeHT

CootBercTByOmas HazeMHas HHppacTpykrypa SBAS, obecnieunBatomias mpuem curaaioB PHCC u pacuer
MIOTIPABOK IE€pe BHEAPEHUEM UX B CUTHAJI, IIepeiaBacMblil 110 JMHUHM BBEPX, MPEIOCTABISACTCS ONEPaTOPOM
SBAS. Ilapamerpbl 9-MeTpoBoOi aHTeHHBI ais (UAEPHBIX JUHUN B monoce dYactor 5850—6700 MI'ig
npuBeeHb! B Tabmuie 39.
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TABJIMLIA 39
I[MapaMeTpbl aHTEHH HA3€MHBIX CTAHIUI
JuameTp aHTEeHHBI MakcumansHoe JAuarpamma
P Mupuna ayya (rpax.) | M30TPONHOE YCHIIEHHE P
(M) HANPABJIEHHOCTH
(1bm)
9 0,39 53 29-25 nor.
2.3 IMonb30BaTEILCKHIT CErMEHT

[Tonb30BaTenbckuii CETMEHT COCTOMT W3 PAa3sHOOOPAa3HBIX TEPMHUHANOB,

CIOCOOHBIX MPUHUMATh H

oOpabatsiBaTh nanHble 0T GPS, Galileo n npyrux cnyTHHKOBBIX TpynnupoBok PHCC B coueTanuu ¢ JTaHHBIMH
EGNOS ans nonmyuenus 6oiiee TOUHBIX JaHHBIX O JaTbHOCTH M KOPPEKTHPYIONIUX JAHHBIX.

3 I[Mapametpsnl nepenaun

[Mapamerpsl mepenaun HaBUTaMOHHBIX curHaoB L1 u L5 npusenens! B Tabnuie 40.

TABJIVLIA 40

IIapameTpsbl nepeaayu

IMupuna MakcumanbHas
N YcuiieHne aHTEeHHbI
Hecymast yactora | NPHCBOCHHON MOJIOCHI Toasipuzanmst MUKOBasi MOIIIHOCTH (15m)
(MT') (1BBT) A

157542 Ml'n 24 RHCP 17 20
(curnan L1)

1176,45 Mi'q 24 RHCP 17 20
(curnan LS)

Coobmennss SBAS nmMeror TOT ke 0a30BBIN (opMaT U CTPYKTYpy, YTO M HAaBHTAIMOHHBIE cHTHAIBI GPS,
nepeaaBaeMble Ha 3THX JacToTax ciryTHHKaMu GPS. Onn coctosT n3 koga C/A co BCTpOEHHBIM COOOIIEHHEM
SBAS u xomosoro curHana P(Y), koTopble MOTYT OBITH BKJIIIOYEHBI B COCTAaB CHTHAlla HA JIMHUSAX BBEPX
U, CIICI0BATEIIbHO, IIEPEAaHbl 10 JMHUSIM BHH3 Kak curHaisl L1 u L5 B monocax gacror 1559-1610 MI'n u
1164—1215 MI'11, COOTBETCTBEHHO.
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