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HAUMWOHANbHBIW CTAHJOAPT POCCUUCKOWU @GEOEPALUMUN

Mo6anbHas HaBUraLMOHHanA CNyTHUKOBaA CUCTeMa

MOPCKAA OU®®EPEHLNANBHAA MNOACUCTEMA.
PA3SMELLEHUE CMYTHUKOBbIX AHTEHH KOHTPOJIbHO-KOPPEKTUPYIOLLEEA CTAHLIUK

O6wue TpeboBaHuA

Global navigation satellite system. Maritime differential subsystem.
The satellite antennas of the reference integrity monitoring station location. General requirements

Data BBegennsa — 2016—01—01

1 O6nacTb NpUMeHeHun

Hactosiumia ctangapT ycTaHaBnueaeT obuive TpeboBaHus K pa3meLleHUo CMYTHUKOBBLIX aHTEHH, KOTO-
pble BXoOsT B cocTaB 060py10BaHUSA KOHTPOMbHO-KOPPEKTUPYIOLLIEN CTaHLLMM Mopckon auddepeHumnansHon
noacuctemMsl Ans npuema curdanos MTHCC MNMOHACC/GPS/TANUIEO [1].

2 HopmaTuBHbI€e CCbISIKN

B HacTosiLLeM cTaHAapTe UCMOML30BaHbl HOPMaTUBHbBIE CChISIKA Ha cnefylowme cTaHaapThl:

FOCT 32453—2013 ImobanbHas HaBUrauMoHHas cnyTHUKOBasi cuctema. Cuctemol koopauHaTt. MeTo-
Abl Npeobpa3zoBaHuWiin kKoopANHAT onpeaensieMbIX ToUeK

FOCT P 52928—2010 CucreMa cnyTHUKOBasi HaBUraunoHHas rinobansHas. TepMuHbl nonpeaeneHus

MpumedyaHune— lNpu Nonb30BaHUM HACTOALWMM CTaHAAPTOM LENECOO06pPasHO NPOBEPUTL AENCTBUE CCbINOY-
HbIX CTAHZAPTOB B WHMOPMaUMOHHON cucTeme obwero nonb3oBaHus — Ha odmumnansHoM cante PegepanbHOro
areHTCTBa NO TEXHUYECKOMY PErynMpoBaHUIo U METPONormm B cetn UHTepHeT unu no exerogHo nsgasaemomy nHgopma-
LMOHHOMY yKa3aTternto «HaumoHanbHble cTaHgapThI», KOTOPLIM ONYGNMKOBaH NO COCTOAHWUIO Ha 1 AHBapA TeKywero roga, u
Nno BbINyCKam eXeMecsMHO U3gaBaeMoro MHChOPMaLUMOHHOTO ykasaTtens «HaunoHanbHble CTaHAapTbI» 3a Tekywui rog,.
Ecnv 3ameHeH CCbINOYHbLIN CTaHAapT, Ha KOTOPLIM AaHa HeAAaTMPOBaHHAS CChINka, TO PEKOMEHAYEeTCs UCMoNb30BaTh
OENCTBYIOLLYI0 BEPCUIC 3TOFO CTaHZapTa C y4eTOM BCEX BHECEHHBIX B AaHHYIO BEPCUI0 M3MeHeHnI. Ecnu 3ameHeH cebinod-
HbIli CTAHAAPT, Ha KOTOPLIN JdaHa AaTUPOBaHHAs CChISIKa, TO PEKOMEeHAYeTCs NCMoNb30BaTh BEPCUIO 3TOFO CTaHaapTa ¢
yKa3aHHbIM BbILLE FO0M YTBEPXAEHUS (NPUHATUSA). ECnn nocne yTBepXXAeHUS HACTOALWEro CTaHAaPTa B CCbINOYHbIN CTaH-
OapT, HA KOTOPbLIN AaHa gaTUpOBaHHAsA CCbiNKa, BHECEHO U3MEHEHMe, 3aTparuBalowee NONOXeHne, Ha KOTOpoe AaHa
CCbISIKa, TO 9TO MNONOXEHNE PEKOMEHAYETCH NPUMEHATL 6e3 yveTa AaHHOro n3MeHeHus. Ecnum ceelnoyHbii cTaHpapT oTMme-
HeH 6e3 3amMeHbl, TO NMONOXEHUE, B KOTOPOM A4aHa CCbIfIKa HA HETO, PEKOMEHAYETCA NPUMEHATL B 4acTu, HE 3aTparMBalowen
3TY CCbINKY.

3 TepMuHbI, onpeaeneHus, 0603HaYeHUSA U COKpaLLeHUA

3.1 TepMuHbI M ONnpeaeneHUn

B HacTosiwem ctaHgapTe npumeHeHbl TepMuHbl No FTOCT P 52928, a Takke cneaytowme TepMUHBI C COOT-
BETCTBYIOLLUMU ONpeaeneHUsIMu:

3.1.1 abconioTHbIe KoOpAUHATBI: [POCTpaHCTBEHHbIE KOOPAUHATHI 0ObEeKTa B MPSIMOYroflbHOM reo-
LeHTPUYeCKon cucTemMe KoopauHaT unn Ha 3eMHOM annuncounae.

3.1.2 aGconoTHasA TOYHOCTL: TOYHOCTb onpeaeneHusa MecTononoXeHns noTpebuTens B reoLeHTpU-
YeCKON NPOCTPaHCTBEHHON cCUCTEMe KoopauHaT.

3.1.3 anbmaHax: OpbutanbHble XapakTepucTukn CnyTHUKOB, UCMONb3yeMble AN pacyeTa napamerT-
pOB — BpeMeHU NosIBMEeHNs] CyTHUKA B 30HE BUAUMOCTU, Yria BO3BbILLEHUA Haa rOPU3OHTOM, asuMyTa.

3.1.4 Bo3BbIWeEHUE CNYTHUKA: YION BO3BbILUEHUA CYTHUKA HAaJ rOPUIOHTOM.

UspaHve opmumansbHoe



FOCT P 56424—2015

3.1.5 reomeTpudeckuin dakrop: BernuumHa, xapakrepusyrollas KadyecCTBEHHYI0 OLIeHKY TOYHOCTU
N3MepEeHNin KoopAMHAT U BPEMEHU B CMYTHUKOBLIX HaBUraLMOHHBIX CUCTEMaX.

3.1.6 puManas3oH HepaGouux Temnepatyp: JuanasoH TemnepaTyp, Npu KOTOPOM MOTYT Haxo4uTbCs
NpUBOopLI U YCTPONCTBA C COXPaHEHNEM CBOMX XapakTepUCTUK Nocre Bo3BpalleHUs B AuanasoH paboumx TemM-
nepaTyp.

3.1.7 pmnanasoH pabouux TeMmnepatyp: JuanasoH TemnepaTyp, Npu kKoTopoM obecrneymsatoTcs Bce
XapakTepucTUKM 060pya0BaHMsi B COCTaBe KOHTPOMbHO-KOPPEKTUPYIOLLEN CTaHL UK.

3.1.8 auddepeHunansHble nonpaBku: KoppekTupytowue nonpaeky, nepedaBaemble KOHTPOIb-
HO-KOPPEKTUPYIOLLMMM CTAHLIMSIMM A5 MOBLILLIEHUSA TOYHOCTU onpeaeneHus koopauHar.

3.1.9 auddepeHUnanbHbIA pexxum: Pexum paboTel HaBurauMoHHOM annapatypel notpebuTtenei ¢
Lienbto JOCTUXKEHUS B onpefeneHHOM 3aaHHOM paiioHe BbICOKOW TOMHOCTN o6cepBaLuii ¢ yyeTom audde-
peHLuManbHbIX MONpaBokK.

3.1.10 pocTynHOCTb cUcTeMbl: BepoaTHOCTb nonyveHus notpebutenem B paboyeli 30He OCTOBEp-
HOW MHOPMaLMKN 0 CBOEM MECTOMONOXKEHNN B 3ajaHHBIA MOMEHT BpeMeHn 1 ¢ TpebyemMoin TouHocTbH. Mpo-
LeHT BPEMEHHU, B TeYEHNE KoToporo obecneyvmBaloTcs yCroBuUs Ha 3a4aHHOM BpEMEHHOM MHTepBarne.

3.1.11 KoHTponbHO-KOppekTUpylowasa cTaHuus; KKC: Komnnekc pagmMoTexHudeckMx M nporpam-
MHO=-BbIMUCIIUTENbHBLIX CPEACTB, OCYLLECTBASOWNA (DOPMUPOBaHUE KOPPEKTUPYHOLLE MHopMaLLMA MO Cur-
Hanam MTHCC, koHTponUpYyoLWMIA kavyecTBO DYHKLMOHNpoBaHUA anddepeHumnansHon nogecuctembl n FTHCC B
o6bsiBNeHHoN paboueli 3oHe.

3.1.12 koppekTupytowas uHcdopmauma; KU: JaHHble, cogepxalume anddepeHLmnanbHble NonpaBku K
M3MepsieMblM HaBUraLMOHHBIM NapameTpam 1 apyrue coobLyeHns, UCNonb3yeMble B HaBUraLMoHHON annapa-
Type noTpebutens Ans NOBbILWEHUS TOYHOCTU U HA4EXHOCTU HaBUraLMOHHBIX ONpeaeneHui.

3.1.13 obcepBauusa: HasuraymoHHoe HabnogeHue ¢ Lenbo NonyvyeHus nHopmaLMm o koopanHaTax
MecTa noTpebutens.

3.1.14 onopHas craHumua; OC: PagnoTtexHuyeckoe obopyaosaHue, Bxoasiee B coctas KKC n npeq-
HasHa4yeHHoe Ans onpegeneHns auddepeHUmanbHbIX NONpPaBoK 1 (hOPMUPOBaHUS KOPPEKTUPYIoLLIe nHgop-
MaLuu.

3.1.15 norpewHocTb auddepeHuansHon AanbHocTu noTpebutena; UDRE: CpeaHsas kBagpatu-
yeckasi MOrpeLUHOCTb NonpaBKX NceBA0AaNbLHOCTA U3-3a BIUSAHUSI OKPYXXaloLWero WwymMa U pasHOCTU B MHOTOMY-
YEBOCTU MPUHNMAEMBIX CUTHAIOB.

3.1.16 norpellHOCTb HaBUraLMOHHOTO onpeaeneHus: CtatucTuyeckasl XxapakTepucTuka pasHocTu
Mexay HalaeHHbIM NonoXXeHneM NoTpebuTens N UCTUHHBIMWU KOoOpAUHATaMK Ans IPOU3BONbHON TOYKU B 30He
o6CcnyXnBaHusl B Te4eHne 3aaHHOro MHTepBasna BpeMeHu.

3.1.17 cucrema koopauHart: OnopHasi cucteMa KoopauHaT, Ucnonb3yemMast 451 NPUBA3KA CMYTHUKO-
BbIX aHTEHH 1 pacyeTa KoopauHaT MecTa.

3.1.18 cucremHas wkana BpemeHu N'HCC: LLkana BpemeHu, npegHasHayeHHas 419 BpeMeHHOW npu-
BA3KW OCHOBHbIX NMPOLLECCOB BO BCEX NoAcucTeMax rnobanbHon HaBUrauMoHHOM CMYTHUKOBOW CUCTEMBI.

3.1.19 coBmecTumocTb FTHCC: CnocobHoCTb pasgenbHOro Unn cCoBMeCcTHOMO UCTIONb30BaHUA Pasnny-
HbIX HABUrALMOHHBIX CUCTEM U UX (DYHKLIMOHATbHBIX ONOMHEHU 6e3 MoMEX CO CTOPOHBLI OTAENLHON CUCTEMBI,
0TAeNbHOro (byHKLMOHANBHOMO AOMOIHEHUS UMW OTAEMNBHOrO CUrHana CUCTEMBI.

3.1.20 craHuua uHTerpanbHoro koHTponsa; CUK: PaguotexHnueckoe obopyaosaHue, Bxoasilee B
coctae KKC 1 npeaHasHayeHHoe Ans HenpepbIBHOro KOHTPOns coaepxaHusa auddepeHumanbHbix coobLuye-
HWUiA, HOPMUPYEMBIX ONOPHON CTaHUMEN, a Takke LenocTHocTu curHanos KKC 1 napameTpoB paguomMaska.

3.2 O603HauYeHUA U COKpaLLeHUs!

B HacTosilem cTaHaapTe NpUMeHeHbl cneaytowmne 0603HaYeH s U CoKpaLLeHNS:

BT — BbicOoKasi TOMHOCTb;

FANUINEO — Eeponelickas rnobanbHasi CNyTHUKOBasA CUCTEMA;

FMOHACC — rnobanbHas HaBuraLMoHHas cCnyTHUKOBasi cuctema Poccuiickon degepaunu;
MHCC — rnobanbHas HaBUrauMoHHas CyTHUKOBasi CUCTEMA;

MAMNC — mopckas auddepeHLMansHas noacucTema;

HAIM — HaBurauuoHHas annapartypa notpebutens;

M3-90.11 —yTouHeHHas obue3zemMHas cuctemMa koopauHaT «MNapameTpbl 3emnu 1990 1.»;
DGPS — pudpdepeHupanbHag nogcuctema TMHCC GPS;

ECEF — 3emHas coukcupoBaHHasi LeHTPpUpOBaHHasa cCUCTema;

GPS — rnobanbHas HaBuraLMoHHas cnyTHUkoBasa cuctema CoeanHeHHbIx LUTaToB AMepuku;
RTCM  — paguoTexHuuyeckas KOMUCCUS O MOPCKUM chyx6am;
UDRE  — owwnbka audpcepeHumyanbHoM AanbHOCTUM NoTpebutens;

WGS-84 — BceMupHasi reogesnyeckas cuctema koopauHat 1984 r.
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4 TexHuYeckue u IKCnryaTaunoHHble TpeboBaHusa K aHTeHHam THCC

4.1 O6wue nonoxeHusi

CnyTHWUKOBBIE aHTEHHbI NpeAHa3HayYeHbl ANs NpUeMa CUrHanoB HaBUraUMOHHbIX CYTHUKOBBIX CUCTEM
MOHACC, TANUNEO, GPS u aenatoTcsa coctaBHon YacTbio KKC MAMNC [2].

MonoxeHwne dpazoBoro LeHTpa aHTeHHb OC onpeaensieT ToUKy, OTHOCUTENbHO KOTOPOW PacCyYUTbIBAIOT-
ca andbdpepeHumaneHble NONpaBKy.

MonoxeHne dasoBoro LeHTpa aHTeHHbl CUK onpeaensaeT Touky, OTHOCUTENLHO KOTOPON NPOU3BOAUTCS
KOHTPONb 4OCTOBepHOCTU NpuHMMaemoil KU, uenoctHoctu HaBuraunoHHoro nonst THCC u auddepeHumans-
HOM MOACUCTEMBI.

MorpewHocTb KoopauHaT hazoBoro LeHTpa aHTeHH KKC Mmoxe T BHOCUTL MOCTOSIHHYHO CUCTEMAaTUYECKY IO
norpeLlHocTb B Nnepegasaemele AnddepeHumnanbHble NONPaBKK U KOHTponupyeMble napameTpbl paboTtel KKC.

HacToawui ctaHgapT ycTaHaBnusaeT obwme TpeboBaHus K BbIGOpY TUMa u MecTa pasmeLleHUs aHTeH-
HbIX YCTPOWCTB KaK 31eMEHTOB KOHTPOSIbHO-KOPPEKTUPYIOLLEe CTaHLMU — OMOPHOWN CTaHLMN N CTaHLMN UHTer-
panbLHOro KOHTPONA Mopckoit AnddhepeHUMansHON NOACUCTEMBI.

Mpu passepTbieaHuu KKC MAMNC nposoaaT nNpeagsapuTenbHyo Tornorpamyeckyto CbeMKy MeCcTHOCTH
Ans Bblbopa onTuManbHoro mecta pasMelleHua aHteHH MTHCC MOHACC/GPS/TANUINEQ ¢ yueToM penbe-
da, a Taicke cyllecTByowWen MHPaCTPYKTYPbl — HaNU4Us CTPOEHWUIA, BbILLEK, MaYT.

Pacnpegenerue cnyTHUKOB Ha opbutax U CTpyKTypa UX CUrHanoB onpeaensiioT orpaHuueHus, KoTopble
HeobxoAMMO yunTbIBaTh NpK BeIGope MecTa pasMmeleHns CMYTHUKOBLIX aHTeHH. OnopHas cTaHUMA ocylle-
cTBAsieT NpueM curHanos, hopmupoBaHue n nepegady auddepeHumnanbHbIX NONpPaBokK Ans CyTHWUKOB € yrna-
MW BO3BEILLIEHWUA Had FOPU3OHTOM cBhlwe 7,5° .

CTpoeHus, BbIWKKW, MaqTbl, BO3BbILLEHHOCTWU, OKPY)XaIOLWWA Nec 1 gpyrue Mewatowme obbekTbl MOryT
BbI3bIBaTb 3aTEHEHWNE aHTEHH B rOPU3OHTasNbHOWM NIOCKOCTU, YTO NPUBOAUT K NPepbIBaHUIO NpUemMa CUrHasnos
OT CMYTHWKOB.

MosToMy cnyTHMKOBBIE aHTEHHbI AOMKHBI pacrnonaraTbcsl B TakoM MecTe, YToDbl BO3AeNCTBUE OKpYXKalo-
LMX 06 bEKTOB B rOPU3OHTANLHOM NIIOCKOCTX AMarpaMMbl HanpaBneHHOCTU aHTeHH ObINo MUHUManbHBLIM [2].

PakTopom, BO34eNCTBIE KOTOPOro HE0BX0AUMO YyYnTBIBATL U MUHUMU3UPOBATL NpU BbIGOpe MecTa pas-
MeLLEeHUs CNYTHUKOBBIX aHTEHH, AiBNAeTCA 3¢pdeKT MHOromy4eBOCTU CUrHaNoB, MPUHUMAaEMBbIX OT CMYTHUKOB.

OdbhekT MHOronNy4eBOCTA Bbi3biBaeTCA BO3AENCTBMEM Ha BXoA nMpuemMHon aHTeHHbl THCC He Tonbko
MPAMbIX CUrHAMNOB OT CMYTHUKOB, HO N MHOXXECTBOM CUTHamMOoB, NepeoTpaXeHHbIX OT MOPCKON NOBEPXHOCTU U
6113KOPACMONOKEHHBIX 0O HEKTOB, @ UMEHHO COOPYKEHWIA, MayT, NepeaatoLLnX U NPUEMHBIX aHTEHH.

MepeoTpaxeHHble cUrHanbl Ha BXoA4e NpUeMHUKa MacKAPYIOT pearbHbIA MUKOBLIA YPOBEHbL NONE3HOro
curHana. YpoBeHb OTPaXKeHHOro curHana CouamMepuM € ypoBHEM MPSIMOro curHarna, YTo NPpUBOAMUT K cyllec-
TBEHHbIM UCKa)XXeHUSIM MOMe3HOro curHana, a, cneaosaTernbHO, K MOrpeLHOCTAM B CXEMaX ClEXEHUs U M3me-
pUTENbHBIX Liensx NpueMHuKa.

MorpelHoCcTM 3aBICAT OT B3aUMHOTO PAcnofioKeHUs CMYTHUKA, MPUEMHON aHTEHHbI U OTpaXatoLMX 06 b-
ekToB. OTpaXXeHHbIe OT COOPYXEHUN, MauT 1 OTPaXatoLnX NOBEPXHOCTEN CUrHarbl NPUBOAST K YBENUYEHNIO
NorpeLHOCTN n3mepeHnsa ganoHoct 6onee 15 M.

OTpaxeHuns MOTyT Bbl3bIBaTb NOrpeLLHOCTY B U3MepeHnsix chasbl Koga, @ pa3HoCTb ANMH MyTU pacnpocT-
paHeHnsi curHanoB MoxeT gocturats 1,5 annHbl Yuna C/A koaa, koTopas coctasnseT 293 m. MNoaTomy npu pas-
MeLLEHUN CMYTHUKOBBIX aHTEeHH AOSKHbI BblTb MPUHATHI MEpbI, UCKMoYatoLWMe BO3AENCTBME OTPaKEHHbIX
CUrHanos.

OLWmnBKM N3-3a MHOrOYy4eBOCTU B (ha30BbIX N3MEPEHUSIX MOTYT ObITb YCTpaHEeHbl NPUMEHEHNEM aHTEHH
cneunansHON KOHCTPYKLMN.

TurnoBasi KOHCTPYKLMSI aHTEHHBI B COMETaHUU C YCTPONCTBOM, racsiLiM OTPaKeHHbIE OT Pas3fUYHbIX 00 b-
€KTOB CUrHanbl CMyTHUKOB CMocoBHa 3HAYMTENbHO YMEHbLLUNTL BANSHWE MHOTrOSly4eBOCTU Ha MOrpeLlHOCTb
N3MepeHui.

MpuemHukn MOHACC/GPS/TAITUNEO B coctaBe KKC paspabaTbiBatoTcst ¢ y4EeTOM YCTAaHOBKA U
NCMONb30BaHUSA B CTaLMOHaPHbIX YCIOBUSX.

C uenbio yMeHbLUEHWS BIUSIHUSI OTpaXKeHHbIX curHanos Ha npueMHuk THCC IMOHACC/GPS/TATTMNEO
paspaboTaHbl pasnnyHble cnocobbl ero YyMeHbLUEHNS:

- 1cnonb3oBaHue cneunanbHbIX aHTEHHbIX 3KpaHoB;

- BblGOp ONTUMAsLHOTO Yrina BO3BbiLeHUs, oGecneumBaroLlero npuem CUrHanoB oT CyTHUKOB ¢ MUH-
MasnbHbIM BO30EACTBUEM OTPaXKEHHbIX CUTHATOB;

- UCNoSb30BaHUe crelunanbHbIX anropuTMoB 06paboTky curHana B npueMHUKe, MUHUMU3UPYHOLLMX BO3-
OeCTBUE NepeoTpakeHHbIX CUrHaNoB Ha TOYHOCTb USMEPEHUS AanbHOCTY.



rOCT P 56424—2015

Mpwu ncneiratusax KKC Heobxogumo NnpoBoAnTb M3MepeHUs], BKITIoHaoLwue onpeaeneHue norpeLHocTu
3a cHeT MHOroJTy4eBOCTU, KOTOPast AOPKHA ObITb B AONYCTUMBIX Npeaernax.

OpaHuM 13 cnocoboB yMeHbLLIEHUsSI BO3AEACTBUA NepeoTparKeHHbIX CUrHaroB sIBMAETCA UCMONb30BaHUE
cneunanbHbIX aHTEHHBIX 3KpaHoB. Mcnonb3oBaHue NornoLaoLmyx MmaTepmuanos U 3alUUTHBIX 3KPaHOB CHUKAa-
0T BO3AENCTBUSI MHOTONTy4E€BOCTU NOCPEACTBOM 3aTyXaHUsl OTPaXKeHHbIX CUrHarnoB.

37U MeToAbl MOTYT YMEHbLLUUTbL YCUNMEHWEe CUTHANOB Ha HU3KWUX Yriiax BO3BhILLEHMWS CMYTHUKOB Had ropu-
30HTOM, YTO NPUBOAUT K CHWKEHUIO HanpsXeHHOCTU NosIsl CUrHana oT CnyTHUKa, NPOXoAsLero Haga ropusoH-
TOM.

Mpu ncnonb3oBaHUKn cneunanbHbiX aHTEHH, NYTb OTPAXXEHHOMY CUrHany nperpaxagaercs ANCKOM, KOTo-
pbli UMEET B KOHCTPYKLMK crieuunanbHble ApocceribHbIe MPOTOYKM, MOTMOoLLaoLne BO3MOXHbIE OTPaXeHUs.

MpumeHeHWe Takoro gucka ysenuuuBaeT rabapuTHble pasmepbl aHTEHH, HO MO3BOMISAET NPOU3BOAUTL
YCTaHOBKY aHTeHH B 6onee CrNoXHbIX MeCTax UCMONb30BaHUS C TOYKM 3PEHUS TEPEOTPaKEHUS.

[Lnsi noaaBneHns oTpaXkeHHbIX CUTHaNoB OT BepTUKarbHbIX 06 bEKTOB 1 OT 3eMHOWN NOBEPXHOCTU UCNOTb-
syeTcsianbTepHaTUBHLIA BapuaHT YCTPOUCTBA — cneLmarnbHble aHTEHHbIE 3KpaHbl, UMeoLLMe NpeMMyLLEeCTBO
no maccorabapuTHbIM XapakTepucTukam 1 NpensTCTBYHOLLMX MOCTYNIIEHUIO OTPaXeHHbIX CUrHaINoB Ha BXo[,
npueMHUKa.

AHTeHHa THCC pgorkHa 6biTb ycTaHOBIEHA HACTONBLKO 6MU3KO K 3eMIie, HAaCKOMbKO 3TO Bo3aMokHo. Mpea-
NOYTUTESbHBIM AABMSIETCA METO YCTaHOBKWA aHTEHHbI Ha OTAENbLHOM NocTamMeHTe Ha BbicoTe oT 3 10 6 M.

MecTo pacnonoxeHusi aHTEHH AOJKHO BbIOUpaTLCA BAANM OT XONIMOB, BOAHbIX MOBEPXHOCTEN, COOpYXKe-
HWIA, U pa3NUYHBIX CTPYKTYP, MOAOOHO aHTEHHbIM BbILLKaM, MMHUSIM 3M1eKTponepeaad v XXenesHbiM goporam.

[na obecneyeHnst CxoOHbIX YCMOBU BO3EACTBUSA MHOrony4eBocTy curHanos, CUK He gomkHa pacno-
naratbes ganeko oT OC. MNMpnemnembiMm cuntaeTces pasHoc aHTeHH CUK 1 OC no ropuszoHTanm ao 25 m.

[nsarapaHTUM Toro, 4To 6onbLIAast YHacTb NepepbLIBOB B PUEME CUrHaoB CMYTHUKOB ABMSieTCs obLwen Ans
aHTeHH OC n CUK, aHTeHHbI A0MKHBI 6bITb pa3MeLleHbl Bhille NPensiTCTBUS B JaHHOM paioHe.

[Nocne HavyanbLHOro pacnonoXeHust aHTEeHH, Ha Kaxkaon OC B TeueHue 24 4 npoBoasaTcs Kogosble U haso-
Bble U3MepeHUsl, KOTOPble aHANU3UPYIOT Nepe OKoOHYaTeNbHOW YCTaHOBKOW aHTEHH.

Koaosble U chasoBble namepeHus nposoasTt Takke Ha CUK, 4yTobbl MUHUMN3NPOBAaTL BEPOSITHOCTb JIOX-
HbIX NpeaynpeXXaeHni.

Mcnonb3oBaHne cneuuanbHbIX aHTEHH, Y3KOMOMOCHBIX KOPPEnsiTopoB, BbLICOKOTOYHBIX CUrHanoB
P —kogaBTHCC GPS u BT — curHanos M'HCC MOHACC no3sonseT CHU3UTbL NOrpeLuHoCTb U3MepeHuin 4o
1m.

HaBuraunoHHble coobweHus Tunos 19 M 21 cneumanbHO NpPeaycMOTPeEHbl ANA nepedaudn OUEHKU
MOrPELLUHOCTEN ONMOPHON CTaHLUMM, Bbl3biIBaEMbIX MHOrONYy4€BOCTLIO CUrHaNoB, B To Bpems kak none UDRE B
coobueHnsax Tunos 1, 2, 9 1 31 cnyxuT 4Ns cymMmMapHOi OLeHKU ownbkn nsmepeHnin, kotopas BknovaeT n
OLUMBKY OT MHOrOMy4eBOCTM B cooTBeTCTBUN € [3], [4].

5 AHTeHHbLITHCC MMOHACC/GPS/TAINTUIIEO

5.1 PaaMelleHuUe CNYTHUKOBbIX aHTEHH

CnyTHUKOBbIE aHTEHHbI OMOPHBIX CTAHLUIA 1 CTAHLMIN MHTErpanbHOro KOHTPONS ABMAIOTCA BCeHanpas-
NeHHbIMK aHTeHHaMK, obecrneynBatoLLMMU NPUeM CUrHarnoB OT CYTHUKOB B AnanasoHax YacTtoT L1/L2 cyrna-
MW BO3BbILLIEHNS Hag ropusoHToM oT 7,5° oo 15,0°. YeuneHune aHTeHH cocTasnsieT 6onee 10 ab.

Uncno aHTeHH B cocTare AnddepeHuunanbHoli noacucTeMsl onpeaenseTcs cneyudunkalmen Ha noctas-
Ky obopyaosaHus.

Mpu nonHoi komnnektauum KKC cocTas aHTeHH BKTtoYaeT:

- YeTbIpe CNYTHUKOBbIE aHTeHHbl — (ABe aHTeHHbl OC 1 ase aHTeHHbl CUK);

- Ase MSK — aHTeHHbI, 0b6ecneynsatoLLme NnpuemM KoppekTupyoLen nHcopmaLmm B AuanasoHe 4actoT
MOPCKNX pagnoMaskos.

AHTeHHBIFTTIOHACC/TANUNEO/GPS, B crydae nonHou komnnekraumm KKC, yctaHasnmsaroTcs napamu.

[ns ycTaHOBKM CMYTHUKOBbIX aHTEHH MOTYT UCMOMb30BaThCs OTAeNbHbIe reodesnyeckie NocTameHThl,
KOTOpble OOMKHBI YyCTaHaBNMBaTLCS! CTPOro BepTUKanbHO. B BepxHee ocHoBaHWe NocTaMeHTa MOHTUpYeTCA
afjanTep oT aHTeHH. icnonb3yoTcst NTocTaMeHThI BLICOTOW OT 3 10 6 M.

[ns pasmeLleHns cnyTHUKOBBIX aHTEHH MOTYT UCMONb30BaTLCS Kak OTAeNbHblE NOCTaMeHThl, ycTaHaB-
nvBaeMmble BePTUKanbHO, Tak ¥ MeTanmyeckme MayvThbl BbICOTON OT 3 40 6 M. AHTEHHBI pacronaralTcs Ha yriax
Ma4Tbl. MUHUManbHO gonyctumoe paccTtosiHne Mmexay aHTeHHamn OC u CUK, coctasnsieT (1—1,5) m.

Mpumepbl pazMelenms cnyTHUKoBbIX aHTeHH KKC THCC IMMOHACC/GPS/TANUINEO npeactasneHsl Ha
pucyHkax 1—6.
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6 lMpuBAska cnyTHUKOBbLIX aHTeHH THCC

6.1 BbiGop cuctembl KoopauHaT

MHCC GPS pabotaerT B reoueHTpuyeckoin cucteme koopamHat WGS-84.

Cuctema koopanHaT WGS-84 oTHOCUTCA K fIeKapTOBLIM CUCTEMaM, e Havano KoopavMHaT pacnonoxe-
HO B LeHTpe Macc 3emnu, a HanpaBneHust oceil cesasaHbl ¢ ECEF.

B 'HCC MOHACC vcnonb3syeTcs yTouHeHHas Bepcusi cucteMbl koopanHat M3-90.11.

Cuctema koopauHat M3-90.11 Takke sABMsIeTCA reoLeHTPUYECKO CUCTEMON KoopauHaT, 6asupyowen-
¢ Ha obLwe3eMHOM annuncouae ¢ Hayanom KoopauHaT B LieHTpe macc 3emnu.

Ana pacueTa auddepeHunansHbIx nonpasok OC UCMonb3yeT BLICOKOTOYHbIE KOOPAUHATLI MECTOMOMO-
XEHUSA aHTEHH.

Mpueaska aHTeHH OC MOXET OCYLLECTBATLCA B NOKANbHbLIX CUCTEMAX KoopauMHaT nNubo B cuctemax
koopauHat WGS-84 unu3-90.11.

CmMeHa onopHoro annurnconaa npyMBoanT K U3MEHEHUI0 KoopauHaT, nusMepsieMbiX B npuemHon HAM B
cooteTcTBUN ¢ TOCT 32453 1 [5].

B 3aBMCMMOCTU OT BbIOPAHHOrO OMOPHOrO ANNUNCOMAAa MOTYT MOSIBNSATLCA 3HAYUTENbHBIE OWKWOKA B
N3MepeHunsix.

Ecnu BbiGpaH nokanbHbIA 3nuncoun, ornopHas ctaHuMs oSbKHa nepuoguyecku nepegaBartb HaBUralm-
OHHoe coobuleHne Tuna 4.

[aHHoe cooblieHre NpegHasHaveHo s onoselleHus notpebutenei o Tune Bbib paHHoro B OC onopHo-
ro annuncouaa.

Mpu Hanuuun nepegasaemoro cooblueHus TUna 4, He UMeET 3HaYEHMS KaKOW TUM OMOPHOro anunconaa
ncnonbayeTcs.

B coemelneHHon auccdepeHumansHon nogeucteme NMMOHACC/GPS/TANTUIEO cooblieHne Tuna 4 gon-
)HO BbITb BKIHOYEHO B NepeyeHb NepefaBaeMblX AaHHbIX.

Ons adeKkTMBHOrO UCNONb30BaHUSE OTHOCUTENBHOW TOUYHOCTUM AnddepeHunansHOW NOACUCTEMBI,
Heo6xo4MMOo onpeaenuTb CBSI3b, UCMONb3YEMOW CUCTEMbI KOOPAUHAT C FTIOKanbHbIM ONMOPHBIM 3ITUNCOUAOM.

«TpaguumnoHHble reofesndeckue OMopHbIE AMNMUNCONABLI» UNMWU «IOKaSbHLIE OMOPHLIE 3MNUNCOUAbLI»
NMELOT LieHTPasbHYo OMOPHYHO TOUKY, Ha KOTOpOW BasnpytoTca ocTanbHbIe ONOPHbIE 3UMNconabl.

MHoru1e 13 nokanbHbIX ONMOPHBLIX 3MMNconaos 6binu pazpaboTaHbl A8 cO3aaHUA HaBUraLMOHHbIX KapT.

6.2 AnbTepHaTuBbI BbiGopa koopauHaTt npuBasku OC

MpuBsa3ka CNYTHUKOBBLIX aHTEHH ONOPHOW CTaHLUMK ocyLlecTBnseTcs B cuctemax koopanHat WGS-84 n
M3-90.11. B HaBWrauMoHHoM annapatype noTpedbutenein ans nepexoda ot koopanHat WGS-84 kkoopanHatam
nokanbHOro anaMnconga npUMeHsItoTCA anropuTMbl npeobpasoBaHus.

Ecnu npuesiska aHTeHH OC ocylecTBAseTCs B KOOpAUHATaX NOKanbHOro onopHoro annurncouaa, andg-
depeHUManbHbIe NoNpaBkn aBTOMATUYECKU CMeLLaloT UsMepeHHble koopauHaTtel B HAI K ux nokansHomy
oMnopHoMY annuncounay.

6.3 MpeumywlecTBa U HeJoOCTaTKU METOAOB BbiGOpa KoopauHat

B cnyyae npuMeHeHNs NokanbHOro onopHoro annMncouaa ana npueaskmn aHteHH KKC MAMNC Heobxoau-
MO YYUTbIBATb BAUSIHUE PA3MNYMIA B IMHUSX MPAMON BUAMMOCTN CNYTHUKA NOTpebuTenemM u Ha ornopHON cTaH-
umm KKC.

B OC ocywecTBrsieTcs npeobpaszoBaHue reoe3ndecknx napameTpos MECTOMONOKEHUS aHTEHH B KOOP-
anHaTel ECEF ¢ ucnonbsosaHMem napameTtpoB annunconga WGS-84.

AnroputMel nonpasok DGPS ncnonb3ytoT koopauHatel ECEF.

Ecnu mecTononoxeHWe aHTeHH BBEAEHO B OMOPHYHO CTaHUMI0 B koopauHaTax ECEF, uamepeHHble koop-
AnHaTbl TeopeTHYeCcKkn coBnagatoT ¢ koopauHatamu WGS-84. Ecnu mectononoxerue OC nsMeHeHo Ha napa-
MEeTpbl anbTePHATUBHOMO JIOKANbHOrO OMOpHOro annuncouaa, B HAI koopAuHaTbl MeCTOMOSOXeHUs
cMeLLaloTCa.

HanpasneHue v BenuuuHa nonpaeku 6yaeT 3aBACETb OT UCNONb3YEMOTO OMOPHOTOo 3MUNconaa noT pas-
MeweHns OC Ha NOBEPXHOCTU 3EMINU.

B cnyyae ucnonb3oBaHus ApYrux nokasbHbIX ONOPHBLIX 3MNUNCOUMAOB, MPUMEHSIEMBIX B MUPOBOWN NpaKTW-
Ke, pasHOCTb koopAnHaT MoXeT focTurats 6onee 200 m ¢ npeobnagaHnemM paccornacoBaHuin B ropu3oHTarb-
HbIX HanNpaBneHUAX.

Ecnu mectononoxeHue OC KKC 1 HAI He coBnagatoT, TO BeKTopa NMUHUU NPAMOro BUAEHUA CNyTHUKOB
6yayT He MOEHTUYHbI.

Moatomy nepesog koopauHat B HAM He 6yaeT uaeHTudeH nepesoay B koopanHatel OC KKC.
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BenununHa norpeLHocTy, BbI3BaHHOM PasnnunamMu IMHWIA NPSIMOTo BUAEHWS CNYTHUKOB, GyAeT 3aBuUCeTb
oT:

- MEeCTOMOJIOXEHNS ONOPHOI CTaHLMK;

- BbIGPAHHOIO OMOPHOIO 3/1/IMNCoNAa;

- yAaneHus o6opyfoBaH/sa Nonb3oBaTenss OT ONOPHONW CTaHLMN.

Ha pucyHke 7 npefcTaB/ieHbl OXugaeMble NOTPELLIHOCTM OnpeAesieHns MecTa B rOpM30HTasbHOW nioc-
KOCTU (MeTpbl) AN BeposaTHoCTM P= 95 % u13-3a pa3nmuuii B IMHUAX NPSAMOTO BUAEHUS CNYTHUKOB B NPUEMHU-
kax OC n HAIM, 3aBUCMMOCTU OT pasHOCTei onopHoro annuncomga B OC n paccTosiHUs nosb3oBaTens oT
OMOPHOI CTaHL MW B KU/TOMETPAX.

MpeacTaBneHHble gaHHble BKAtoYatoT 56000 nsmepeHuii Ha OC, ycTaHOB/IEHHOI Ha YPOBHE MOpSl, pas-
MeLLaeMoii cnyyaiiHbiM 06pa3omM Ha noBepxHocTh 3emau. HATM pa3melanach Ha ciyvaiHbiX HanpasBaeHnaxX
Ha 3afaHHOM paccTtosiHum ot OC.

TpexmepHble KoopauHaTtbl 6blan paccumTtanbl ana HAM npu ncnonb3oBaHMn AnddepeHLmasnibHbIX
nonpasok oT OC, npu ycnosuu, 4to norpetHoctn HAM n OC He BHOCAT AONO/IHUTE/TbHbIX OLUNOOK.

OLWKNBKM N3MEPEHHbIX 3HAYEHUI WNPOTbI U A0AT0Tbl ObI/IN UCNOb30BaHbl A1 pacyeTa NorpewwHocTy B
ropn3oHTasIbHOW N/IOCKOCTM (ABYXMEPHbIE KOOPAMHATbI).

FopusoHTanbHasa ownbka nonb3osatens 2 CKM, m

PucyHok 7 — Oxugaemble NOrpeLlHOCT MECTOMNOIOKEHUA NoTpeduTens B meTpax (ans P - 95 %) n3-3a pasnnums
OLIMBOK pacyeTa IMHUM NPSAMOro BUAEHUS CMYTHUKOB B MpueMHmkax HAM n OC

6.4 MMpeumyLliecTBa U HEAOCTATKA UCMONb30BAHUSA PA3/INYHbBIX CUCTEM KOOPAMHAT

6.4.1 Bsopg koopauHat aHTeHH OC B cuctembl WGS-84 n M3-90.11

MpenmyuiecTsa:

- nonpaeku NpeacTaBAsOT CO60M OWMOKM, NpUcyLine Tonbko cuctemam MOHACC n GPS;

- MpuemHas annapaTypa noTpebuTens coaepXunT anropuTMbl A8 NpeobpasoBaHns NONPaBoK K pasnny-
HbIM JTOKa/1bHbIM OMOPHbIM 3/1/IMNCOMAaM.
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Hepocrtatku:
- noTeHUManbHble ownbkn anropuTMoB NpeobpasoBaHua WGS-84 B nokanbHbIA OMOPHLIA 3nnMncoua,.
CoobLeHue Trna 4 MoxeT 6bITb UCMONB30BAHO KaK MHTErpasnbHblA KOHTPOMb anropuTMOoB.

6.4.2 Beoa koopaAuHaT ONOPHOM CTaHLUU B CUCTEME JTIOKanbHOro ONOPHOro annuncouaa

Mpeumywecrsa:

- HAIN aBTOMaTU4ecku BbigaeT pacyeTHble KOOPAMHATLI B NIOKanbHOW OMOPHOW cUcTeMe KoopauHaT He
TpebyeMoi ganbHelLwek koppekTupoBku (Mpu ycrosuu, uto HAIM pa6oTaeT B cucteme WGS-84).

HepocTaTku:

- AuddepeHuManbHble NONPaBKA K U3MepeHHbIM KoopAuHaTaM MOryT MPUMEHSITLCA TOMbKO B OrpaHu-
YEHHOW 30He;

- audpdbepeHumanbHbie NonNpaBku He NOMHOCTLIO KOMMEHCUPYIOT NOrPELLIHOCTU U3MEPEHUIA U3-3a pasnu-
YKs B JIMHUSIX NPSIMO A BUAMMOCTU CNyTHUKA ANsl NOTPpebuTens u Ha OnopHON CTaHLMK;

- HepoCTYNHOCTb CBeAeHWI 06 UCNOoMb3yeMOM J10KarlbHOM OMOPHOM annnconae.

6.5 Mpueaska cNyTHUKOBBLIX aHTEHH

ToyHoe MecTo cnyTHUKoBbIX aHTeHH OC n CUK gormkHo 6biTb M3BECTHO C MOrpellHoCcTbio He Gonee
+10 cm.

MpuBsA3Kka aHTeHH 4OMKHA OCYLLECTBNSAETCH B CUCTEMaXx KoopauHaT:

- MN3-90.11 ans THCC MMOHACC;

- WGS-84 pnsa T'HCC GPS.

MpuBsa3ka CNyTHUKOBBIX aHTEHH OCYLLIECTBAETCA CNeLMann3MpoBaHHON opraHnsauneit, kotopas umeeT
NULEH3MI0 HA MPOM3BOACTBO PaboT NO BLICOKOTOYHOM NpUBA3Ke 06bEKTOB Ha Tepputopun Poccuiickoin depe-
pauun.

Mmaporpaduyeckas cnyxba KOHKPETHOro peroHa onpeaensieT Tpu-veTblpe NyHkTa FocyaapcTBeHHOM
reogesundeckon cetu (I C) He HuxKe |l knacca ToYHOCTU.
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bubnuorpadun

[1] Pexomenpaumm MC3 — R.M.823 TexHuuyeckue xapakrepuctukm nepegaym auddepeHumanbHblix NONpaBokK B I1o-
6anbHON HaBUraUMOHHOM cnyTHUKOBOW cucTteme (CHCC) B guana3soHe 4acToT Mop-
Ckux pagnomasikoB 283,5—325,0 'y

[2] Ctanpapt RTCM 90—94/SC104-1 PykoeoacTBo no yctaHoeke GPS anTeHH B guddepeHumanbHOW noacucteme
DGPS 1 HopMbI NpoBEPOK NpY 0CBUMAETENBCTBOBAHWM ONMOPHOKM cTaHuum anddnoa-

CUCTEMBI

[3] CrangapTt RTCM.1.0 Pekomengyemen ctanpapt ana NAVSTAR/GPS. OnopHasi cTaHums u ctaHumus
MHTErpanbHOro koHTpons, Bepcus 1.0

[4] CrangapTt RTCM.2.3 NuddeperunansHbie nonpaeku ans AFNMOHACC/DGPS, sepcusn 2.3

[5] IHO SP Ne 60 1994 PykoBogcTeo nonb3oBartenei no npeobpa3oBaHnio ONOPHLIX CUCTEM KOOPAUHAT,

BKkntovan WGS-84.
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YK 621.396.98.629.78:006.354 OKC 47.020.70

KntoueBkle crosa: rinobanbHas HaBuraumMoHHas cnyTHukoBasi cuctema, IMOHACC, GPS, TAJIUINEO, andde-
peHunanbHble NoACUCTEMBI, CYTHUKOBbLIE @aHTEHHbI, CUCTEMBI KOOpAMHAT, MeToAbl Npeobpa3oBaHuiA kKoopan-
HaT, MeToabl U pe3ynbTaTbl UCTbITaHUiA
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