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 [image: image4.png]B KappuHrToH B ceHTS6ps 1859 roga cocTosinach
nepBasi JOKyMeHTarnbHO NOATBEPXKAEHA CONHEYHas
byps

CerogHs cornHeyHas byps Takoro macwitaba
noBneknu 6bl nepebou, oTCyTCTBUE SNEKTPUYECKOTO
OCBELLIEHUS U MOBPEXKAEHNS OT ANUTENbHON
OTKIHOYEHUI SMEKTPOCETU, KOMMYHUKALMOHHbBIX
ceTell u KoHeYHO, CMyTHUKOBOW CBSA3N.

ConHeyHas 6ypsa 2012 HaBepHoe, Byna Takow xe
60nbLLION, HO Ham NoBe3fo - 3eMns He Bbina Ha nyTn
Beibpoc
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Cynymmc
MeTOA0B MNonyYeHus NnaHoBbIX KOOPAUHAT U /{

BbICOT TOYEK MECTHOCTU CaHTUMETPOBOA

TOYHOCTU C MOMOLLIBIO CMYTHUKOBOW CUCTEMBI

HaBuraLyv NOCPEACTBOM MONYYEHNUS NONPaBOK ¢ =l
6a30B0W CTaHLMW, MPYHUMAaEMbIX annaparypon Basosa crauuin
Nonb30BaTeNs BO BPEMS CbEMKUW. SABrsSeTcs

ogHum n3 metogoB DGPS.

GPS

‘ CynymHuk
GPs
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RTK
Posep

DGPS vnu COK FTHCC (cuctembl anddepeHLmanbHon KoppeKLmnm rmobanbHbIX HaBUraLOHHbIX CMyTHUKOBBIX
CUCTEM) — CUCTEMA MOBBILLIEHNS TOYHOCTU curHanosB THCC, sakntovatolascs B UCMPaBneHNN N3MEPEHHBIX
NPUEMHUKOM NCEBA0AANBHOCTEN A0 CMYTHUKOB NONPaBKaMM K HAM, MOMYYeHHbIM U3BHE, OT [JOCTOBEPHOIO
n3mepuTens (6azoBas Unm onopHas cTaHLWs). Mpy 3TOM KOMMEHCUPYIOTCS Kak aTMOCGEPHbIE UCKaXKEHNS, TaK U

adhemMepuaHbIe OLLNOKM.




 [image: image6.png]rHce

COKrHCC

3kcnnyatupyloume
oGpasosatie

cuctema
KoOpaUHaT

PernoHansHble CCOK obecneunBatoLiue
COOGCTBEHHY CNYTHUKOBY HaBUraLMOHHYHO
rpynnupoBKy

== GPS
WAAS (aHrn. Wide Area
Augmentation System)
WAGE (aHmn. Wide Area
GPS Enhancement)
®epepanbHoe
ynpasnenvte
PaKAAHCKOI aBUaLMK
CLUAMHHHCTEPCTBOM
060poHbI CLUA

WGS84 (World Geodetic
System 1984)tov. 1

mm [TIOHACC

COKM

enepansHoe
KOCHMECKoe
arenTcTs0

390 (Napamerpsi
3emnu 1990)KoMH

I Galileo
EGNOS(atrn. European
Geostationary
Navigation Overiay
Service

EBponerickoe
KOCMMYECKOE areHTCTeo

GTRF 2000 (Galileo
Terrestrial Referenfce
Frame 2000){*- !

Bl B3#iRoy/BDS

SNAS (atrn. Sateliite Navigation
Augmentation System)

KuTaficKoe HalmoHansHoe
KOCMMYECKOE ynpasneHie

CGCS 2000 (China Geodetic
Coordinate System 2000)"

® Qzss

MSAS(aHrn. Multi-
functional Satellite

Augmentation
System)
MUHUCTepCTEOM
semnn
WHAPACTPYKTYDI
TpaHcnopra u
TypusMa

JGS (Japanese
geodetic

= IRNSS
GAGAN(aHm. GPS
Aided Geo
Augmented
Navigation)

WHawiickan
opraHu3auus
KOCMMYECKX
uccnenosanui

WGS84




 [image: image7.png]. Ry KR
<3 ™o e
.
Al
: RKC g @
. TRO
2 e
GuL g
.
$ ALB
] GG .
.
R
BRN _WRS
MAD o)A ?.”A ‘ELR . .
P Ay .
Bre LA
b .
% * ZIR
. s s
R ® O o SOF
. - TOR aus Rom..iuc o GOL
HBK A
olsB PDM aA
Ca o ATH
scz
MG 4 ecm
155w 21,56 250

GNOS
a TeppuTopUM EBpOnbI

EGNOS

® RMS
= MCC
A NLES




 [image: image8.png]WAAS (aHm. wide area augmentation system) — cucTtemMa pacnpocTpaHeHWs MonpasBoK K AaHHbIM,
flepefaBaeMblM HaBuUrauuoHHoW cuctemon GPS. PaspabotaHa amepukaHcKoin opraHusaumen FAA
(anm. Federal Aviation Administration); nepsbiM nogpsaaynkom 6bina komnaHua Raytheon. [evicTsyeT Ha
Tepputopun CesepHoii Amepuki. o ApyrMM AaHHbIM pa3paboTuMKkoM CUCTEMbl NepBOHa4anbHO (KOHTpakT
or 3 asrycta 1995 roga) 6emna dupma Wilcox. 3atem BcreacTsme oTctaBaHua paboT oT rpaduka 3akas
Obll nepegad dupme Hughes (B 1996 roay). [JononHAer GPS, nosblwas TOYHOCTb onpeerneHvs
koopauHar. Cosfasanacb B NepBylo ovepeab ANA OnpeferneHns MoroXeHs BO3AYLLIHOMO cyaHa BO Bpems

' GPS Satellites 2
WAAS M B crieundukaim WAASI ckasaHo, 4to B 95 %

ide area augm - Cny4aeB MOrPeLIHOCTb He JOKHa
npesbiwarb 7,6 M (25 dyToB) N0 ropn3oHTaM un
CTOIILKO e Mo BepTukanu. PearnbHo el Ha
Bonblueit YacTn

Tepputopun CLUA, KaHagbl n Anscku cuctema
obecneymBaeT NorpeLHocTb He 6onee 1 M no
ropy3oHTanu u He bonee 1,5 M No BepTUKanu.
Takas TOYHOCTb ConocTaBMMa ¢

TOYHOCTBIO KypCO-TIMCCagHoN

cucteMbl (aHrm. ILS) 1-# kaTeropumn
(norpeLuHocTb ILS 1-i kaTeropuu gomkHa obiTb
He bonee 16 M no ropu3oHTanu u 4 m no
BepTuKanm)

VR
=

GEO Satellite

" Wide-area Reforence Station (WRS)  © New
| | Wide-area Master Station (WMS) ¢’ Ground Uplink Station [BEO Satelits




 [image: image9.png]MSAS (anrn. Multi-functional Satellite Augmentation System) — MHoroyHKLUMOHanbHas cucreMa
AudepeHLanbHoN KOppeKLU CnyTHUKOBOrO 6a3vpoBaHus, npuHaanexaiias AnoHun. MSAS aengetcs
YyacTHOW peanu3auueli nogcuctembl SBAS ang ueneii No3MLMOHMPOBAHNS.

Cuctema MSAS M03BONISET 3HAYUTENBHO YBENUYNTEL TOYHOCTb OMPEAENEHMS MOMNOXEHNS U BPEMEHN NpU
ucnonb3oBaHun GPS B paroHe AnoHun. SkcnnyaTupyeTcs 1 NogaepKBaeTcs ANoHCKUM MUHUCTEPCTBOM
3eMIu, MHPACTPYKTYpPbI, TPaHCNOpTa 1 Typu3Ma.

Vicnonb3yer B CBOEM KOCMUYECKOM CEFMEHTe napy reoctavlmoHapHbix cnyTHukoB: MTSAT-1R (140 rpagycos E,
PRN 129) n MTSAT-2 (145 rpagycoB E, PRN 137). HazeMHbIi cerMeHT BKto4aeT 16 n3MepuTEnbHbIX MyHKTOB

1 MyHKT ynpaBneHnsi. TUMMYHas TOYHOCTb Npu
i) ) MTSATs

7 ncnonb3oBaHun MSAS cocTtaenset okorno 1,5-2
METPOB B rOPV30HTaIIbHO 1 BEPTVKaNbHON
nnockocTy. Micnons3oBaHe B aBuaLymm
pa3pelueHo ¢ oceHn 2007 roga.
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AHanM3Npyto CUCTEMbI HaBUTaLM1, MOKHO YBUAETH 06LLme
XapaKTepUCTUKM U CTPYKTYPY. Bce cucTeMbl paGoTatoT Tak e
yepes HazeMHble 6a3oBble CTaHLWUM AJIS MOBbILLEHUS TOYHOCTH.

Ob6Len npobnemont Ang scex merogos DGPS
ABMAETCA TO YTO NOYTU BCE M3 KOMMEHCUPOBAHHbIX
oLwMnboK BapbUpyOTCA B 3aBUCMMOCTU OT
npocTpaHcTea. o aTon npuymHe TouHocTb DGPS
YMEHbLUAETCsa C pacCTOSHMEM OT OMOPHON CTaHLuK,
npobnema MoxeT 6bITb ycyrybneHa, ecnu
MoNb30BaTENIO U CTaHLMM He XBaTaeT «obLyero
co3Besgua/nnesaabl» — Koraa OHW He MOryT BUAETb
OOHW U Te 3Ke CMYTHUKM.
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