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HAUMWOHANBbHBIN CTAHOAPT POCCMUCKOW SEAEPALUMN

Fno6anbHble HaBUrauMoHHble CNYTHUKOBbLIE CUCTEMbI

CYOOBASI MHOFOCUCTEMHAS, MHOTOKAHAIIBbHAS ANMAPATYPA NOTPEBUTENEWN MHCC
FMOHACC/GPS/TAJIUIIEO

TexHMYecKne XapaKTepUCTMKU, MeToAbl U TpebyeMble pe3ynbTaTbl UCNILITAHUI

The Global Navigation Satellite Systems. Receiver equipment GNSS GLONASS/GPS/GALILEO shipborme multisystems,
multichannels. Technical requirements, test methods and required test results

Nata BBegenna — 2011—12—01

1 O6nacTb NpUMeHeHus

HacToswmit cTangapT pacnpocTpaHAeTCsa Ha CyA0BYI0 MHOrOCUCTEMHYIO, MHOTOKaHarlbHYH HaBurauu-
OHHYI0 annapaTypy noTpebutenei, npeaHasHadveHHy0 AN onpeaesieHns KoopaMHaT MeCTONONOXeHUs CyA0B
no curHanam rnobanbHbIX HaBUraLMoHHbBIX cnyTHUKOBbIX cucTem MMOHACC, GPS, TAITUINEO, ncnonbayembix
ANA cTaanm NnaBaHUsa MOPCKUX CyA0B 1 CYA0B BHYTPEHHEro PEYHOro U CMeLLIaHHOIO («peka — Mopex) nnasa-
HUSA, KOTOpas onpeaeneHa kak npnubpexHble BoAbl, NoAxXo4bl K nopTam, y3kocTu, rae csoboga MmaHeBpyMpoBaHusl
orpaHuyeHa, a Takke npu nNnaeBaHWn B okeaHe A Cy0B, CKOPOCTb KOTOPLIX He npesbiwaeT 70 y3nos [1].

HacTosiwuit cTaHgapT ycTaHaBnMBaeT TEXHNYECKMEe 1 3KCnyaTauuoHHble TpebosaHus, MeToAbl U Tpe-
Gyemble pesynbTaThl UCMbITAHWIA K CYyZ0BOIM annapaType, UCMonb3yeMOoi ToMbKo Ans Luernen onpeaeneHus
KoopAMHaT MEeCTOMNOMNOXEHUs!, MYyTEBOTO Yria, CKOPOCTU OTHOCUTENBHO FPyHTa U BPEMEHM.

HacToswwmii cTaHgapT He pacrnpocTpaHaeTcs Ha ApYre BblYUCIUTENbHBIE BOSMOXHOCTU, KOTOPbLIE MOTyT
6bITb peanuaosaHbl B HABUraLMOHHOW annapaType notpebutenei.

2 HopmaTuBHbIe CCbINKKY

B HacTosileM cTaHaapTe MCNoNb30BaHbl HOPMATUBHBIE CChIIKUA Ha cneayoLlime cTaHaapThl:

FOCT P 52928—2010 CwucTtema cnyTHUKOBas HaBUraLMoHHas rnobansHas. TepMuHbl 1 onpeaeneHus

FOCT P MK 60945—2007 Mopckoe HaBuraumoHHoe obopyaoBaHue 1 cpeacTsa paguoceasu. Obwne
TpeboBaHusa. MeTogbl UCbITaHWIA U TpebyeMble pedyrbTaTbl UCMbITaHWIA

MpumeyaHune— lNpn Nonb3oBaHNM HACTOSALWMUM CTaHAAPTOM LenecoobpasHo NPoBEpPUTL AENCTBUE CCbINoY-
HbIX CTaHOAPTOB B WMH(OPMAaUMOHHOW cucTeMe oOLero nonb3oBaHus — Ha odumumanbHoM cante degepanbHOro
areHTCTBa NO TEXHUYECKOMY PeryiMpoBaHuio U METPONOrn B ceTu VIHTEpHET NNu No eXXerogHo nagasaemMmomMy uHcopma-
LMOHHOMY yKasaTento «HaymoHaneHble cTaHaapThl», KOTOPbIA ONyBnMKOBaH No COCTOSHMIO Ha 1 SHBaps TeKyLwero roga, v
no COOTBeTCTByI'OLLWIM exXxemecsa4Ho n3gaBaemMbim VIH(bOpMaLI,I/IOHHbIM yKa3aTeJ'IFIM, OI'Iy6J'II/IKOBaHHbIM B T&KyLIJ,&M ro,qy.
Ecnu ccbinoYHbIM cTaHaapT 3aMeHEH (U3MEHEH), TO NPU NOMb30BaHWU HACTOSALWUM CTaHAAPTOM criefyeT PyKOBOACTBO-
BaTbCs 3aMEHSAWNM (MBMEHEHHbIM) CTaHAapTOM. Ecnu CebinoyHbIi CTaHAapT OTMEHeH 6e3 3aMeHbl, TO NOMOXEHNe, B
KOTOPOM JaHa CChifika Ha Hero, NPUMEHSIETCS B 4aCTu, He 3aTparvBatoWwen 3Ty CCbIKy.

3 TepMuHbI, onpepeneHns, 0603Ha4e€HUA U COKpaLLEeHUs

3.1 B npoekTe cTaHgapTa npnMeHeHbl TepMuHbl no FTOCT P 52928, a Takke cnegyoLne TePMUHbI C
COOTBETCTBYIOLWNMN orpedeneHusaMun:

3.1.1 abconTHasA TOYHOCTb onpeaeneHna MectTonornoxeHua notpeéurens MHCC: TouHocTb
onpegdeneHns MecTonosoXeHUs NOTPebuTens B reoLeHTPUYECKO MPOCTPaHCTBEHHOW CUCTEME KoopauHAT.

W3paHne ocpmymnansHoe
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3.1.2 aBTOHOMHbIA KOHTpONb LENOCTHOCTU HaBUrauMoOHHOW annapatypbl noTpeburtens
FHCC: MeToa KOHTPONS LENOCTHOCTU rrobansHoON HaBUraLMOHHOM CNYTHUKOBOW CUCTEMbI, OCHOBAHHbBIN Ha
OlLleHKe mnapameTpoB MpUHUMaeMblX paAuoHaBUraLMOHHBIX CUrHanoB HaBUrauMOHHOW annapaTypoi
noTpebutena THCC.

3.1.3 pocTynHoCTb cUcTeMbl: BeposaTHOCTL nony4vyeHns noTpeburenem B paboyein 3o0He JOCTOBEPHOM
nHdopMaLIMM 0 CBOEM MECTOMOIOKEHNUMN B 3a4aHHbIA MOMEHT BpeMeHU 1 ¢ TpebyeMon TOUHOCTbI0. BeipaxaeT-
Cs1 B NpoLieHTax BpeMeHM Ha onpeaeneHHOM BpEMEHHOM NHTepBarne, B TedeHue koToporo obecneynsaoTcs
3ajaHHble YCroBus.

3.1.4 nHTepcheNCHBIA KOHTpONbHLIN AokyMeHT THCC: [JokyMeHT, ycTaHaBnuBaloWwniA CTPYKTYpPY,
cogepxaHue 1 bopMaT HaBUraLMoHHOM MHbopmauun, nepeaasaemMon notpedutento FTHCC.

3.1.5 mMHorony4yeBocTb paguoHaBurayuoHHoro curHanalFHCC: 3ddekT, BO3ZHMKaOLW WA NpU npue-
Me HaBurauuoHHoW annapatypoi notpebutenss THCC pagnoHaBUrauMoHHOMO cUrHana ¢ O4Horo U Toro e
HaBuraLuMoHHoro kocmudeckoro annapata THCC, Ho ¢ pasHbIMU TPaeKTOPUAMU NPOXOXKAEHUS BCeacTBUe
OoTpaXeHusi curHana ot NoBepxHocTu 3emnin 1 Gnunsnexalimx o6 bLEKTOB.

3.1.6 onpepeneHue MmectononoxeHusa notpedbutens TMHCC (Hpk. MecToonpeaeneHne notpedbutens
MHCC): OnpepeneHune NpocTpaHCTBEHHbIX KoopauHaT notpebutena THCC.

3.1.7 caHKUMOHUpOBaHHbLIN gocTyn: [oCTyn KHaBUraLMOHHbIM CUrHanam ¢ UCnonb3oBaHWeM cneun-
anbHbIX KOAOB, MpeAocTaBnsieMblX crnelnanbHbiM NoTpebutensm.

3.1.8 cuctema koopguHaT: OnopHas cucTemMa KoopauHaT, UCnonb3yemas Ana pacyeta koopauHat
MecTa.

3.1.9 coBmectuMocTb THCC: Cnoco6HoCTE pasgenbHOro UK COBMECTHOMO UCMONb30OBaHUA pasnny-
HbIX HABUraLMOHHBIX CUCTEM U X (pYHKLMOHaMbHbIX 4OMOSHEH M 683 NOMEX CO CTOPOHbI OTAENBHON CUCTEMBI,
0TAeNbHOro PYHKLMOHATBEHOMO OMONIHEHWUA UM OTASNBHOro CUrHana cUCTeMBI.

3.1.10 3kcnnyatauyuoHHasa roroBHocTb FTHCC (Hpk. aoctynHocTb): CnocobHocTb rnobanbHol HaBu-
rauMoHHOW CMYTHUKOBOW cucTeMbl obecneynBaTb NPoBeAeHNE HaBUrauMOHHbIX onpeaeneHuin B 3aaHHbI
MOMEHT BPEMEHMU.

3.1.11 cdyHKkunoHanoHoe gononHeHune MHCC: Komnnekc TexXHUYECKUX U NPOrpaMMHLIX CPeacTB,
npegHasHaveHHbIn gns obecnederus notpedbutens MMCC gononHuTensHon nHpopMaumen, No3sonsawoLLen
MOBbICUTL TOMHOCTb 1 AOCTOBEPHOCTL ONpeAeneHus ero NPoCTpaHCTBEHHBIX KOOPAUHAT, COCTABASAOLLNX CKO-
POCTU ABMKEHUS 1 MONPaBKA YacoB U rapaHTupyowen uenoctHocte FTHCC.

3.1.12 norpelHocTb HABUraLMOHHOro onpegeneHus: CraTUCTUUYECKasa XapakTepucTuka pasHoOCTH
MeXay HaliieHHbIM NONoXeHUeM NoTpPebuTens U UCTUHHLIMU KOOPAUHaTaMN 4Nsi NPOU3BOMbHON TOHKN B 30He
obcnyXxnsaHus B TeUeHUe 3a4aHHOTO MHTepBaria BpeMeHM.

3.1.13 craHpapTHasi TOYHOCTb HaBUrauuoHHbIX onpegeneHun FTHCC: 3agaHHbIN ypoBeHb TOMHOC-
TW onpeAeneHu1s NPOCTPaHCTBEHHbIX KOOPAMHAT, COCTaBSIIOLLIMX CKOPOCTU ABWKEHNS U NOMNpPaBKku YacoBs, 40C-
TYMHbIA Nto6omy notpebutento THCC.

3.1.14 uenoctHoctb FTHCC: CnocobHocTb rmobanbHo HaBUrauMoHHOM CNyTHUKOBOW CUCTEMBI Bblda-
BaTb notpebutensm MHCC cBoeBpemeHHOe W AOCTOBEpHOe nNpeaynpexaeHue B TeX chyyasX, korga
Kakne-nubo 13 ee HaBUraLMOHHbIX KOCMUYECKUX annapaToB HeNb3A UCNONL30BaTb NO LENeBOMY Ha3Ha4YeHUIo
B NONMHOM obbeme.

3.2 B HacTosleM cTaHAapTe UCMOoNb30BaHbI cneaywwme 0603Ha4eHUaA U COKpaLLeHUaA:

FANMMNEO — EBponelickas rmobanbHas cnyTHAKOBas CUCTEMA;

MHCC — rnobanbHast HaBUraLuoHHas ClyTHUKOBas CUCTEMa;

MOHACC — rmobanbHas HaBurauMoHHasi cnyTHUKoBas cuctema Poccuiickoin deaepaumu;

OFANUNEO — auddpepeHumansHaa noacuctema MTHCC FANUNEO;

AOrMOHACC — guddepeHumansHas nogcuctema F’HCC MOHACC;

MHMAPCAT — cnyTHuMKOBas cuctema CBsi3u;

KKC — KOHTpOMbHO-KOPPEKTUPYIOLLas CTaHLUS;

NAMNC — nokanbHas gudpdepeHumanbHas nogcucTema;

KN — koppekTupytowas nHpopmaums;

MIB — moaynb NpUueMoBbIMUCTIUTESLHBIN;

HAIN — HaBurauuoHHas annapartypa notpeburtenei;

M3-90 — obuesemHasn cucrema koopauHart «lMapameTpbl 3emnn 1990 r.»;

MK — npueMHUK KoppeKkTupyiowein nHpopmMaumu;

PINC — pagunonokauMoHHas CTaHLus;

C/A — OTKpbITBIA KOO AOCTYNA;

CKIM — cpeaHsis kBagpaTudeckas NorpeLuHocTb;

CT — craHaapTHasi TOYHOCTb;
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WANC — wupokosoHHasa andpepeHumnanbHaa noacucTema;

COG — Kkypc OTHOCUTENLHO rpyHTa (MyTEeBON yron);

DTM — onopHble cucTembl KoopavHar;

GPS — rno6anbHas HaBurauMoHHas cnyTHUKoBas cucteMa CoeamHeHHbIx LitaTtoB AMepukiu;

DGPS — auddepeHumnansHas nogcuctema F’MHCC GPS;

GBS — onpepneneHue oTkasa cnytHuka FTHCC;

GGA — paHHble o koopauHaTtax Mecta no GPS;

GLL — gaHHble 0 koopanHaTax MecTa;

GNS — paHHble o koopanHaTax mecta no F’HCC GPS u MOHACC;

GRS — pasHocTb ganbHocTen o cnytHuka MTHCC;

GSA — dakrop yxyaweHnust TouHoctu FTHCC, aeincTByoWwne CNyTHUKY;

GST — cratuctudeckas ownbka ncesgoaansHoctu no MTHCC;

GSV — sugumele cnytHuku MMCC;

HDOP — ropu3oHTanbHbIA reoMeTpudecknin hakTop yxXyaweHusi TOUHOCTM MeCcTOoOoNPeaeeHUs B Pexu-
Me ABYXMEPHbIX U3MEPEHUIA;

MSK — maHunynaums ¢ MUHMMarnbHbIM (ha3oBbIM CABUIOM;

NMEA — HauunoHanbHbI MOPCKOW CTaHAapT AN CONPsKeHNs ¢ BHELLIHUM HaBUrauuMoHHbIM 06opyaoBa-
HUeM;

PDOP — npocCTpaHCTBEHHbIN reoMeTpudecknin pakTop yXyAleH st TOYHOCTU B PEXUME TPEXMEPHbIX
N3MepPeHUA MECTONONOXEHUS;

PRC — nonpaska ncesgoganbHOCTy;

RRC — nonpagka k CKopoCTU USMEHEeHUs1 NceBA0AaNbHOCTH;

RAIM — aBTOHOMHBI KOHTPOMb LENOCTHOCTU B NPUEMHUKE;

RMC — pekomeHAyeMblit MUHUMaTbHBIA NepeyeHb gaHHbIX Mo GPS u MOHACC;

RTCM — pagunoTexHuyeckas KOMUCCUS 0 MOPCKUM cnyx6am;

RTCA — pagunoTexHudeckast KOMUCCUS MO aBnaLUoHHBIM cnyxbam;

SBAS — cucTtema pyHKUUOHAmNbHbIX A0MOMHEHNI CNYTHUKOBOTo 6a3npoBaHus;

SOG — cKkoOpOCTb OTHOCUTESBHO IPYHTA;

VTG — nyTeBoW yron 1 CKOpOCTb OTHOCUTENLHO FPYHTA;

UTC — yHuBepcanbHoe KOOpANHUPOBaHHOE BpeMs;

WGS-84 — BceMupHas reogesmnyeckasl cuctema koopauHat 1984 r.;

WER — owwnbka cnos, xapakrepuaytoLias MpoLeHT NoTepsiHHON UHcpopMaLm;

ZDA — Bpemsa ngarta.

4 TexHMKO-3KCnyaTauMoHHbIe Tpe6oBaHusA

4.1 O6wme Tpe6GoBaHUA

MeToabl ucnonbsosanust HAMN THCC MMOHACC/GPS/TATIUNEQ ycTaHaBnuBaoT Nopsiaok npuMeHe-
HUs1, HeOBXOAUMBIN AN JOCTUXEHUSI TOYHOCTU orpefeneHns KoopaMHaT MecToMNONOKeHUs cyaHa B COOTBET-
cteumn c [2], [3], [4].

XapakTtepuctuku HAI onpegensioTca ¢ y4eToM BO3AeNCTBUsSI noMexoobpasyroLmx dhakTtopos, AeACTBY-
oL MX B MpOLLECCe U3MEPEHNIA:

- norpeLuHocTen 60pTOBOW LKanbl BpeMeHW HaBUraLMOHHbIX CMYTHUKOB;

- norpellHocTent pac4yeta ademepu HaBUraLUMOHHBLIX CMYTHUKOB C WCMOMb30OBaHWEM annapaTypbl
noTpebutens;

- MHCTPYMEHTarbHbIX MOrpeLHocTen annapaTypbl noTpebutens, 0bycnoBneHHbIX HarM4YMeMm LWyMOB B
TpakTe NpuemMHuKa;

- NPenATCTBUN NPOXOXAEHWI0 PaaMoCUrHanoB OT CMYTHUKOB 3a CYET BO3AENCTBUSA OKPYXaroLWmMX o0 bek-
TOB UHPACTPYKTYPEI CyaHa B FOPU3OHTaNbHOM MOCKOCTU AnarpaMmmel HanpaBrieHHOCTN aHTeHHbI;

- MHOroMy4YeBocTU pacnpocTpaHeHns curHanos MHCC B pesynbTaTe BO34ENCTBUSA HA BXOA NPUEeMHUKa
nepeoTpaXKeHHbIX CUrHasoB OT MeTannMyeckux 06 bEKTOB U NOBEPXHOCTEN, UMEIOLLIMX XOPOLLYIO OTpaXatoLLyo
CNocobHOCTb;

- noHocepHOM 1 TponocepHo 3agepKK1 CUrHanoB;

- reOMeTPUYECKOro pacronoXeHns NpueMHuKa U HabnogaeMblX CNYTHUKOB, BNUAHME KOTOPLIX Ha TOY-
HOCTb onpeadeneHuns koopauHaT obbekTa XxapakTepMU3yeTCs COOTBETCTBYOLLM reOMeTPUYECKNM (DaKkTopoM;

- pagnonomex, cosaaBaeMblX pasnnYHbIMA BHELUHUMW MCTOYHMKaMMU.
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HAIN npeaHasHadyeHa ana onpegenexust no curdanam MHCC FMMOHACC/GPS/TAITUMNEO koopaunHaT
MEeCTOMONOXKEHUsI NOTpebuTens, BpeMeHu, a Takke napaMeTpoB ABUKEHUS — CKOPOCTU OTHOCUTENBHO FPyH-
Ta unyTeBoro yrna.

B auddepeHumnansHom pexume pabotol HAM MMOHACC/GPS/TANTMNEOQO npumeHsieTcs Ans yBenuye-
HWS1 TOYHOCTW onpeaesieHns KOopAUHAT MECTOMONOXEHUA CyAHa C Lenbio NoBbileHnst 6esonacHocTy nnasa-
HWS CY0B B Y3KOCTSIX U B palioHax ¢ orpaHudeHHon cBo6040M MaHEBPUPOBaHUSI.

Xapaktepuctukn HAMMHCC gomxHbl cooTBeTCTBOBATL TPe6oBaHMAM K TOYHOCTU onpeaenieHuns kKoopau-
HaT MEeCTOMNOMOXeHUs onpeaensaeMblx 06bLEKTOB, BpEMEHWN, a Takke NapameTpoB ABUXKEHUS — CKOPOCTH,
nyTeBOro yrna asis yCroBuii akcnayaTauumn Ha cyaax. MNpuv Bbibope xapakTe pucTUK Ucrnosib3yemMoi annapatyphl
HeobXoAMMO YUnThIBaTb NpUCYLUME el OCOBEHHOCTU, OCHOBHBIMW U3 KOTOPLIX SIBIISIIOTCA MeToAbl onpeaene-
HWUS KOOPAUHAT Y PEXUMbI NPUMEHEHUST:

- aBTOHOMHBIA PEXMM, KOTOPLIM NpeanonaraeT UCNofb3oBaHWe ANA peLleHus HaBUrauMoHHOW 3aaumn
nHcopmauuun, noctynawiuen ot ’MHCC;

- oubdepeHLManbHbIA pexum, Npeanonaraowuin UCnosb3oBaHWe AN pelUueHnsi HaBUrauMoHHOW 3aaa-
Yu KoppeKTUpytoLLei MHdopMaLMn OT LUIMPOKO3OHHBIX AndNoACUCTEM CYTHUKOBOTO 6a3MpoBaHUS UM OT KOH-
TPOJSIbHO-KOPPEKTUPYIOLLMX CTaHLUMI CpeaHEeBONMHOBOrO AnanasoHa YactoT [5].

4.1.1 MeToabl onpegeneHusa koopauHar

CTaHaapTHBIN pexxum

MpumeHsieTca ANA NONyYeHUs KOOPANHAT MECTONONOXEHUA cyaHa (06bekTa) Mpu NnasaHNA B OTKPLITOM
Mope 1 B NpUbpeXxXHON 30He.

TO4YHOCTb aBTOHOMHOTO MO3ULMOHNPOBAHNSA B CTAHAAPTHOM PEXUME OLIeHUBAETCSl C Y4ETOM OCHOBHBIX
nomexoobpasytoLumx akTopoB — norpelHocTeln acbemepua CnyTHAKOB, NPUBA3KU HABUraLMOHHOTO cUrHana
K 6OPTOBOM LUKanNe BpeMeH!U, MHCTPYMEHTanNbHbIX NOrPeLHOCTEN annapaTypbl U BAMAHUA BHELLHEN cpeAbl Ha
pacnpocTpaHeHue curHanos. MpumeHeHWe cTaHAapTHOrO pexxuma onpeaeneHns TeKyLWmx KoopauHaT ocyLe-
CTBIAETCA C yHEeTOM BO3MOXHbIX 3Ha4eHuin CKIN onpeaeneHua B 3aBUCcMMOCTU OT ucnonbayemon THCC.

Be3 ncnonb3oBaHUA KOAOB BLICOKOW TOYHOCTU MOTPELLHOCTb OnpeaeneHuin KoopauHaT s AoBepUTeb-
How BepoaTHOCTU P = 0,95 cocTtaBnser:

- 26 mno cucteme GPS;

- 40 m no cucteme NMOHACC;

- 15 M B coBMeLLeHHOM pexume MTTIOHACC/GPS;

- 15 M no cucteme FAJTMINEO gns ogHOYaCTOTHLIX MPUEMHUKOB L1;

- 10 M no cucteme FTANTUMNEO ans AByx4acTOTHLIX NPUEMHMKOB, paboTatowmx Ha YactoTax L1 u E5a unu
L1 nE5b.

OudbdbepeHumnanbHbIi pexnm

MpuMeHsieTca Anst Nony4YeHnst KOopANHaT MeCTOMONOXeHUsl cyaHa (06bekTa) c MeTPOBLIM YPOBHEM TOY-
HOCTU MPU Ucnonb3oBaHM auddepeHunanbHblX NoNpPaBoK, KOTOPbIE BbIMUCIISIIOTCH KaK pasHOCTU MexXay
N3MepeHHbIMU 3HaYeHnsIMU NcesaodansHocTen KKC 1 3HaueHUsIMU pacCTOSIHAIA MeXay NPUEeMHUKOM U CryT-
HUKaMW, BBIMUCIIEHHBIMW MO WU3BECTHBIM 3HAYeHUsIM koopAuHaT aHTeHH npuemHukoB KKC u 6opToBbIM
acbemepugam CnyTHUKOB.

B cooTtBeTcTBUMM ¢ TpeboBaHuamu [9] HAIM THCC MOHACC/GPS/TAITMNEQ gomkHa obecneuynBaTtb
BO3MOXHOCTb Npuema 1 o6paboTkn KoppekTUpyoLwen nHdopmaLMmn oT LWMPOKO3OHHOW aAnddepeHUMansHon
noAacucTemMel No cnyTHUKOBOMY kaHany B popMaTe SBAS nnnot KKC NMOHACC/GPS, nepeaatowmx nonpasku
B CpeAHEeBOSTHOBOM AMana3soHe 4acToT [5].

MeToa anddepeHumansHOro NO3ULMOHNPOBaHMS MPUMEHSIETCS B npeaenax obbaBneHHon paboven
30HbI AndbdbepeHLmansHoOn NoACUCTEMBI C Y4ETOM MakcuManbHO gonycTumoro yaanexus cygHa ot KKC, B
npegenax kKoToporo nsmeHeHne g depeHumanbHbIX NONPaBoK CHNTAETCsl He3HAYMUTENbHbIM.

OudbdepeHumansHbIn pexuv obecnevnBaeT NOrpPeLUHOCTb ONpeaeneHns KoopamHaTt MecTa B cTaTuyec-
KOM U AUHaMUYeckoM pexnmax paboTel, He npeBbiwatowyto 10 M (ans sepoaTtHocTn 95 %) [10], [11], [12].

4.2 HasHaueHue HAM MMOHACC/GPS/TANMUIEO

HacTtoswwuii ctaHgapT coaepkut ocHoBHble TpeboBaHust K HATM Tonbko B YacTu onpefeneHus kKoopanHaT
MecTa cyAHa ANng Lenen HaBurawumu.

[ononHutensHble Bo3aMoxxHocT HAT, koTopble MOryT B6bITb 0becneyeHsl B annapaTtype 1 CBA3aHHbIE C
BbIYMCIUTENBHBIMU (PYHKUNAMU, Nepedadein BXOAHbIX/BBIXOAHBIX AaHHbLIX 1 oToBpaxeHnem nHgpopmalmm Ha
auncnnee, He 4OMKHbI yXyALlaTh XapakTeprucTuK HaBuraLMoHHON annapaTypsl.

LorxkHel BbITb NpegycMoTpeHbl BXoAdbl ANs npvemMa MHgopMauumn 0 CKOPOCTH 1 paccTosiHUK OT fara,
rMpokomnaca unv gpyrux HaBmralMOHHbLIX CUCTEM, BKItoUasa NpueMHunK anddepeHumansHbiX NonpaBok.
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TpeboBaHus, ycTaHOBIEHHbIE B HACTOSALLEM CTaHAapTe, OTHOCATCH TOMbKO K (DYHKLMM onpedeneHus
KoopAuHaT MecTa ¢ ucnosb3oBaHuem curdanos cuctem MMOHACC, GPS, FATTUITEO B ctaHgapTHOM U B AUd-
depeHuMnansHOM pexxumax npu ncnonb3osaHum guddepeHunansHbix nonpasok LWAMC nnv ot KKC NAMC.

4.2.1 Coctas o6opynosanusa HAMMNMOHACC/GPS/TANUNEO

Annapatypa notpeburenein THCC MOHACC/GPS/TANIUNEO cynoBasi, MHOrGCUCTEMHAS, MHOTOKa-
HanbHas, HaBUraLMOHHasA BKNOYaeT BCE KOMMOHEHTHI U y3bl annapaTypbl, KOTOpble He06X0ANMbI AN BLINOS-
HeHWA 3aaaHHbIX (PYHKLUUA.

HAMNTHCC ponxHa coaepxaTb crnegyowmi MUHUMYM byHKUMOHaNbHLIX 6110KOB:

1 6noK coBMeLLIEHHOW aHTeHHbI, 06ecneunBatowent npuem curdanos THCC IMOHACC/GPS/FTANUNEO
n ancpbepeHumnanbHbIX NONPaBOK OT paguoMaskoB;

2 moaynb npuemoBblHUcnuTenbHbI cuctem MMOHACC/GPS/TANUINEOQ;

3 moaynb npuemMonsMepuTerbHbIA KoppekTupyowen nHcopmavuu, nepegasaeMoil paguoMaskamn B
ananasoHe 283,5—325klu;

4 npoueccop, obecnevnsaroLLmii pacHeT reorpacduieckux KOOpAMHaT U NapameTpoB ABUKEHUA CYAHA;

5 ycTtpoicTeo, obecneuunsarolliee oTobpaxeHue reorpacduliecknx KOopaMHaT 1, ecrnvHeo6xoanMo, Apy-
rov BBOAUMOI/BbIBOAUMON MHOPMAaLIUK;

6 YCTPOWCTBO KOHTPOSA U CONPSXKEHNSA.

HAM THCC NMOHACC/GPS/TATTUMNEO MoxeT NocTaBnNsATbCA B OAHOA N3 HECKOMbKUX KOMNNeKTauumn,
obecnevunsaroLwmnx nonyvyeHue HeobxoaMmMon MHoOpMaLM1 0 kKoopauHaTax.

Hanpumep:

- @aBTOHOMHbIN npuemHuk curHanos NMOHACC/GPS/TAITUIIEO co cpeactBamMu AocTyna K paccHuTaH-
HbIM KOOpAWHaTaM NocpeACTBOM HabopHOro Noss U oTobpaxeHuem Tpebyemon HpopmaLumn Ha gucnnee;

- npuemMHuk curHanos MOHACC/GPS/TANUNEO, BxoasilumiA B COCTaB UHTErPUPOBAHHOW HAaBUraLUOH-
HOM CUCTeMBbl CO cpeAcTBamu AOCTyNa K paccyMTaHHbIM KoopAauHaTaMm NocpefcTBOM COOTBETCTBYHOLIEro
nHTepderica n otobpaxeHns Heobxoaumon nHbopmaLnMn Ha BbIHOCHOM Aucnnee. MNMpuemHas annapatypa
MOXET BbIMOSHATLCA U B APYrnX KoMMnekTauusx [14], [15].

4.3 TexHu4eckue Tped6oBannsa k HAN NMOHACC/GPS/TAINTUIIEO

4.3.1 HAMNTHCC MOHACC/GPS/TANUNEOQ gomkHa obecneunsatb npuem n o6paboTKy CUrHarnos:

- MMOHACC — L1/L2/L3 gnana3oHoB B cTaHAapTHOM pexume paboTtel (CT-koa);

- GPS — L1/L2/L5 gnana3zoros (C/A-koa);

- TAIIMNEO — L1/E5a/E5b gnanasoHoB;

- SBAS — L1/L5 gnanasoHoB (C/A-koa);

- KKC, nepegatoLyux koppekTtupyowyto nHcpopmauuo MMCC B gnanasoHe vactot 283,5—325,0 kl'y, ¢
ANCKPETHOCTbIO YCcTaHoBKM YacToThl 500 'L,

4.3.2 BbixogHas MHopmMaLums

4.3.2.1 HANTHCCTIMOHACC/GPS/FTAINTMNEO gonxHa obecneunsats onpegeneHune reorpadmyecknx
koOpAMHAT (LUMPOThI M ACNTOThI) MECTONONOXKEHMS cyaHa B MexayHapoaHon reoae3nyeckoil cucteme koopam-
HaT (CK) WGS-84, CK «MapameTpbl 3emnun 1990 roga» (M3-90.02), a Takke CK-42, CK-95 ¢ oTobpaxeHuem
reorpadnyecknX KOOpAMHAT B rpadycax, MUHYTaX, ThICSIMHbIX A0NSIX MUHYTHI U BpeMeHU obcepBaLuuii OTHOCK-
TenbHo UTC.

[omkHa 6bITb NpeaycMoTpeHa BO3MOXHOCTb NpeobpasoBaHusa AaHHbIX B CUCTEMY KOOPAUHAT, MPUMEHSI-
€MY10 B UCMONb3yeMOoI HaBUraLMOHHOM kapTe. Ecnv Takas BO3MOXXHOCTb NpegycMOTpeHa, To Ha aucnnee Aon-
XeH oTobBpaxkaTbes NpusHak paboTel HAIM B pexxuMe npeobpazoBaHns KOOpAUHAT € yKazaHUeM CUCTEMBI, B
KOTOPOW BblAATCS KOOpANHATLI MecTa.

4.3.2.2 HAMN MOHACC/GPS/TATIMNEO aomkHa uMeTb, Mo KpatHe Mepe, OAUH BLIXOAHON NopT ANna
nepeaayvu uHgopmaLumn 0 KoopauHaTax U napaMeTpax ABukeHUs 06bekTa B Apyroe HaBurauMoHHoe obopyao-
BaHue.

4.4 TouyHoOCTbL onpeaeneHus KoopaAMHaT MeCTONONMOXEHUs CyAHa
4.4.1 ToYHOCTb B CTaTU4ECKOM CTaHAAPTHOM pexume

HAMNTMOHACC/GPS/TANUIEQ B cTaHgapTHOM pexume paboThl AomkHa obecneumBaTh BCTaTUHECKOM
pexXume TOYHOCTb onpeaesieHusl koopauHat MecTa, Mpu KOTOPOW KoopAWHaTbl aHTEHHbI onpeaensioTca ¢
NOrpeLIHOCTbI0, He NpeBbiatowWwen 15 m ana sepoatHocTu 95 %, u reomeTpudeckoro cakropa (HDOP) He
6onee ABYX.
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4.4.2 To4yHOCTb B AMHAMUYECKOM peXume

HAMTHCC MOHACC/GPS/TAITMNEO B cTaHgapTHOM pexvme paboTbl 4oMKHa obecneunsaThb B AnHa-
MUYECKOM pexrnMe TOMHOCTb onpeaeneHns kKoopamHaT MecTa, Npu KOTOPO KoopAMHaThl cyaHa onpeaensoT-
CA C NOTPeLUHOCTbIO, He NpeBbiwatowein 15 m (ansa P = 95 %), n reomeTpudeckoro dpakropa (HDOP) He 6onee
OBYX, COCTOSIHUS MOPS W YCMNOBWA MfaBaHWs, BCTpeYatlolMXcsi Ha cyaHe W onpegensemsbix [7] u
FOCT P M3K 60945,

4.4.3 To4HocTb B auddepeHLManbHOM pexume paboTbl

HAMTMOHACC/GPS/TAINTMNEO gonxHa obecneynsaTb BOZMOXHOCTb Nprema 1 06paboTku NonpaBok,
nepenasaembIx LUAMC no cnyTHUMkoBomy kaHany B chopmaTe SBAS 1nm oT 6eperoBbIX KOHTPObHO—KOPPEKTU-
pYIOLLMX CTaHLMIA, paboTatoLwumx B CpeAHEBONHOBOM AManasoHe 4acToT.

dopmaT NonpaBoK AOIMKeH COOTBETCTBOBaTh TpebosaHusam [8], [9].

B anddpepeHumnanbHom pexume norpewHocTb onpedeneHns MecTta B CTaTU4eckoM U AMHaMU4eckoM
pexumax paboTbl AosmkHa cocTaBnsaTb 10 M (ans BeposiTHOCTU 95 %) NPy HANMYUU NHTErpPasnbHOro KOHTPO-
na[11],[12].

4.5 Bpems nonyyeHusa nepBou o6cepBanm

Mouck curHanoB onpegenseTcs Kak npouecc npvemMa W 06paboTkym  curHarmoB  CryTHWUKOB
MMOHACC/GPS/TANUIEQ ¢ uenbto onpedeneHunsi koopayHaT MecTa ¢ TpebyeMoi TOUHOCTLIO M ANCKPETHOCTbIO.

HAMTMOHACC/GPS/TANUINEOQO ponxHa:

- obecneynBaTh NpUeM U COBMeCTHYH 06paboTKy CUrHamnoB CnyTHUKOB, HAXOASILLMXCSA B 30He paauoBu-
anmocTn. PacnpegeneHune kaHanos npuema curHanos cnyTHUkos THCC FMIOHACC, GPS, TAITMNEO asToma-
TUYecKoe UNU No KoMaHdaM ynpasreHus BHelHero uHTepdpeiica, 3agaBaemoe onepaTopom B ntoboi
KOMBUHaLUuK;

- obecnevnBaTb BO3IMOXHOCTb MOSyYEHUs NEPBOro 0TCYETa KOopAMHAaT ¢ TpebyeMoii TOYHOCTLHO B TeYe-
HWe 5 MVH NpU OTCYTCTBWU B NaMATU anbMaHaxa AaHHbIX;

- obecneunBaTb BO3MOXHOCTb MOSyYEHNs NEPBOro OTCHETA KOOPAMHAT ¢ TpebyeMoli TOUHOCTLIO B TeYe-
HWe 1 MUH NPpU HanU4YUn anbMaHaxa AaHHbIX;

- OCYLLeCTBATb NOBTOPHBLIA MOVCK CUTHASOB U pacyeT 06cepBOBaHHbBIX KOOPAUHAT C TPeByeMo TOUHOC-
TblO B Te4eHue 1 MUH Npy NnepepbiBax NMTAIOLLEro HanpshxkeHus Ha Bpems o 60 c.

CyuecTBytoT Tpy HavanbHbIX ycnosus paboTel HAM FMOHACC/GPS/TATIUINEO, npu KOTOPbLIX AOMMKHbBI
YAOBMNETBOPATLCSA yKazaHHble TpeboBaHus.

1 Ycnosue A (xonoAHbIN CTapT, OTCYTCTBME AaHHbIX anlbMaHaxa CnyTHUKOB)

YcTaHoBKa NcxogHbIX AaHHbIX TpebyeTcs B Tex cnyyasx, korga HAM FMOHACC/GPS/TANUNEO:

- nepemMellaeTcs Ha 6onbLune pacctosHus (> 1000 kM 4o < 10000 KM) NpU BLIKMIOYEHHOM MUTaHUK, OTCYT-
CTBUM arnlbMaHaxa U CUrHanoB CNyTHUKOBBLIX CUCTEM;

- annapatypa BbIK/toUeHa U He NPUHUMaeT curHanbl 6onee 7 cyT.

2 Ycnosue b (ropsunii cTapT, Hanuvue gaHHbIX anbMaHaxa CnyTHUKOB)

Mpu Hannumn gaHHbIX anbMaHaxa cnyTHUKOB nuTaHne HAIM npepbiBaeTcs Ha BpeMs 40 24 u.

3 Ycnosue B (kpaTkoBpeMeHHbIe NepepbiBbl HAMPSHKEHUA NUTAHUSA Ha BpeMsl, He npeBbilaiollee 60 ¢)

na nobbix HavaneHeIX yenosuin A,B,B 1 obecneyeHna TpebyeMoro BpeMeHn Noucka CUrHarnos, ykasaH-
Horo B Tabnuue 1, BMelLaTensbCcTBa onepartopa He TpebyeTcs, 3a UCKNoUYeHeM BKITIOYeHUS HanpshkeHUA nuTa-
HUA 1 obecneyeHUs MUHUMAmNbHOMO 3aTEHEHUS aHTEHH AN YBEPEeHHOro MnpuMeMa CUrHaroB CUCTEM
FMOHACC/GPS/TANUIEO.

Tabnwuuya 1— Tpebyemoe BpeMsi NONCKa CUrHAIOB (MUH)

Ycnoeue paboTbl annapartypbl A b B

MpegenesHoe Bpems novcka (MUH) 5 1 1

4.6 Mepbl 3aliuThbl
4.6.1 AHTeHHbI BXoA U BXOAHble/BbIXOAHbLIE NOPTbI

B HAMTHCC IMOHACC/GPS/TAITMNEOQ aomkHbl 6bITh NpeaycMoTpeHbl Mepbl 3aLLUTLI, UCKoYatoLmne
BO3MOXHOCTb NOBPEXAEHNA MPUEeMHON annapaTypbl B Criyyasix KOPOTKOrO 3aMblKaHUS UMK 3a3eMNeHUa Ha
KOpnyc aHTeHHOro Bxoaa Unn niobbix BXOAHbLIX/BbIXOAHBIX MOPTOB Ha Bpems A0 5 MUH [6].

4.6.2 JomxHbl 6bITb NPpeaycMOTPeHbl Mepbl 3aLUMThI, UCKIoHaloLWmMe BO3MOXHOCTb noBpexaeHusa HAM
OT BO3ENCTBUS 3M1eKTPOMarHUTHbIX noner cornacHo TpebosaHuam FOCT P MOK 60945.
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4.7 KoHCTpYKLMA aHTEHHbI

[ns ysepeHHoro npuema curHanos cnyTHukos MTHCC 1 koppekTupytoLen HpopMaL M KOHCTPYKLIMSA aHTeH-
Hbl 4OMKHa ObITb YO06HOW A1 YCTaHOBKM Ha CyHe B TaKOM MeCTe, KoTopoe obecnevmBaeTt XopoLuyo BUAUMMOCTb
C03Be3us CryTHMKOB B BEpXHEN nonycdepe 1 MUHUMAarbHOE 3aTeHEeHNE CYA0BLIMIA KOHCTPYKLIMSIMU.

4.8 Tpe6oBaHusa k HAI no anekTponuTaHuilo

OcHoBHoe anekTponutaHue HAM MMOHACC/GPS/TANTUITEQO aomkHo obecneumBaTbCa Yepes ceTeBow
apanTep oT ceTn ogHodhasHoro nepemeHHoro toka 50 My HanpsixkeHem 220 B. B kauecTBe aBapUNHOTo A0MMKEH
NCMNOMb30BaTbLCSA BHELIHNA MCTOUHMK 3M1EKTPONUTaHUS MOCTOSIHHOTO TOKa HanpsbkeHnem 27 B.

Mpw nponagarumn ocHoBHOro NuTaHusa HAIM gomkHa aBToMaTM4ecKy NepexoauTb Ha aBapunHoe NuTaHne
6e3 HapyLweHust pyHKunoHuposaHus [16], [17]. B annapaTtype gomkHa 6bITb NpeaycMoTpeHa 3almTa oT KopoT-
KX 3aMblKaHWA 1 HEMPaBWUIbHOTO NOAKITIOYEHUS UICTOYHUKA 3NIeKTPONUTaHMS.

4.9 YyBCcTBUTENbHOCTb U AUHAMUYECKUN AUaNa30H

HAMN THCC MOHACC/GPS/TANUNEO pomkHa obecneunBaTtb nouck un o6paboTKy curHanoB cuctem
MOHACC, GPS, T'AJIUNEO npu usMeHeHUU Ux ypoBHen Ha BxoAe oT MuHyc 130 abMmBT go muHyc 120 obMBT
(oT muHyc 128 nbMBT o muHyc 118 abMBT ana curnanos cuctemsl FANTUIEOQ). Mocne saBepweHns novcka
curHanos HAIN gomkHa obecneunBaTh crieXxXeHue 3a cUrHanamMmn cnyTHUKOB NPUY NOHWKEHUN YPOBHEN CUrHasnoB
Ao munyc 133 abMBT (MuHyc 131 abMBT ans curnanos FANTUINEO).

4.10 3neKTpoMarHMTHasi COBMECTUMOCTb

HAM TMOHACC/GPS/TAINTUINEO pomnmkHa obecneunsathb 3aluTy oT:

- BO34ENCTBMUSI Ha aHTeHHyY 0bny4eHus Ha YactoTe 1636,5 ML, ¢ NMOTHOCTLI0 MOTOKa MOLHOCTA 3 BT1/m?2
Ha Bpemsi 10 MuH. Yepe3z 5 MUWH nocne npekpaweHusl BO3OEACTBUA Melualowero curHana HAIM
TMOHACC/GPS/TAINUINEO gomkHa 06ecnevnTs HopMarbHbIA IPUEM CUrHamNoB, pacyeT koopauHaT Mecta 6e3
BMelLlaTenbCTBa oneparopa.

MpwumeyaH e — 3To 3kBUBANEHTHO 06nyyeHuio aHteHHsl HAM THCC MMOHACC/GPS/TANIUINEO, ycTaHos-
NeHHoM Ha paccTosiHum 10 M BAONb ee anekTpuyeckon ocu, curHanom MHMAPCAT.

- BO3AENCTBUSA Ha aHTeHHY obrlydeHns nauykoi 3 10 UMNynbCoB, Kaxkabli 4nutensHocTbio 1—1,5 MKc, ©
yacToTol cneaosaHus 1600:1, B AnanazoHe YyacToT 2,9—3,1 ML 1 NNOTHOCTLIO NOTOKa MOLHOCTU 7,5 KBT/M2 B
TeyeHue 10 MUH C NepMOAOM NOBTOPEHMUS NAKETOB MMNYNbCOB 3 €. Yepes 5 MUH nocne npekpalleHust Bosaen-
cTBMA Mewatowwero curHana HAM gonkHa o6ecneynTs HopManbHbIA NPUeM CUrHanoBs, pacyeT KoopauHaT Mec-
Ta 6e3 BMelLaTenbLCTBA onepaTtopa.

MpumMmeyaHwne— 3TU yCroBUsi IKBMBaNEHTHbI BO3AENCTBUIC n3ny4enns PJ1C ¢ mowHocTeio curHana 60 kBT B
S-ananasone mopckux PIIC, onutenbHOCTHI0 MMNynbea 1,2 MKC ¢ YacToTol noBTopeHusi 600 MNynbCoB B C, UCNONb3Yo-
LeW LeneByio aHTeHHY CO CKOPOCTLIo BpaleHus 20 060poTOB/MUH, NP pasmeLleHun aHTeHHsl HAT BAonb anekTpuyec-
KOV ocu aHTeHHbl PJ1C Ha paccTosiHum 10 m.

4.11 [QUCKpeTHOCTb BblAayu faHHbIX

HAMN MOHACC/GPS/TAINUNEO pormkHa obecneunsatb pacyeT 06cepBOBaHHbIX KOOPAUHAT U Bbl4ady
HOBbIX AaHHbIX HA AUCMIIe 1 B ApYryue HaBUraLUOHHbIE YCTPOCTBA C AUCKPETHOCTLIO0 He Bonee 1 ¢ Ans KOHBEH-
LIMOHHbIX cyaoB 1 0,5 ¢ 4Ns BbICOKOCKOPOCTHbIX CYA0B. MUHMMarnbHoe paspelleHie oTobpaxkaeMblx reorpadpu-
YecKnX KoopanHaT AomMKHO 6biTb A0 0,001 MuH [15].

4.12 MNpeaynpexaeHUA 0 HEUCNPABHOCTAX U UHOUKALUA COCTOAHUA

HAMN MOHACC/GPS/TANUNEO pomkHa obecrneunBaTth WMHOAUKALMUIO, ECNIA XapaKTEPUCTUKN CUCTEM
npeBbIWAaT Npeaenbl yCTaHOBMNEHHbIX TpebOoBaHUA K TOMHOCTM Ans obLwel Hasuraumm, onpegensemsbix [11],
[12], [13].

4.12.1 NpepynpexaeHns ob oTkasax

HAM TMOHACC/GPS/TANTUNEO pomkHa o6ecneumBatb, Kak MUHUMYM:

- MHAMKauWo B Te4eHue 5 ¢, ecnu:

1) Benu4uHa reomeTpudeckoro daktopa HDOP npeBbicuna ycTaHOBNEHHbIN Npeden unm

2) HoBble KOOPAMHATEI MecTa paccuMTaHbl 3a BpeMs, NpeBbilwatoLee 1 c.

B aTux cnyyasx Ao BOCCTaHOBMEHUS HopMarnbHoi paboTbl HAM Ha Aucnnee ormkHbl oTobpaxaTbes Bpe-
MS 1 KOOpAWUHATLI NOocNeaHen NpaBunbLHOW 06cepBaumnm ¢ BU3yanbHON MHANKALMEN Npu3Haka npekpalleHns
obcepeaumit.
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4.12.2 MNpepynpexaeHue o HEBO3MOXHOCTU onNpeaeneHUs KoopauHaT

HAT pomxHa obecnevnsatb MHANKaLMIO cTaTyca AnddepeHumanbHOro pexxuma paboTol B CNeayoLLmMx
YCNOBUAX:

- Npuv npueme curHanos anddepeHLmManbHbIX NONPaBoK;

- py ucnonb3osaHnn AnddepeHumanbHbIX NONPaBOK A pacyeTa KoopauHaT MecTa.

4.13 KoHTponb LenocTHOCTHU

HAMNTHCC rMOHACC/GPS/TANUINEO gonxHa BKtoYaTb ariropuTM KOHTPONSA LENOCTHOCTU ANa obHa-
py>KeHWUA 0TKa30B, NO3BONALUNX ONPeaernvTb, YTO NOrPELIHOCTL onpeaerieHns KoopanHaT MecTa nNpeBbiaeT
yCTaHOBMNEHHLIN NOPOr B peXXUMe HaBuUraLum n o6ecnevnBaeT MHANKALIMIO KOHTPOMA LEeNOCTHOCTHU.

Bbi6paHbl ypOBHU TOMHOCTHU, BKIoYatoLwme 3HadveHusa 10 M 1 100 M Ans obwein Hasuraumu, U cooTseT-
CTBYIOLWME 3aLMTHBIE NOPOr BKIKOYEHUA Tpesorn 25 M 1 250 M cooTBeTCTBEHHO. KOHTPOsb LenocTHOCTH
6asupyeTca Ha creayoLnX AaHHbIX:

- KOHTPONb LIeNOCTHOCTM aBTOHOMHOIO NPUEeMHUKa;

- coobLeHune o LenocTHocTu npuemHuka FANMUINEO, obecneuvBatowero NnpueM cUrHanos B pexume
«Cnyx6a obecneveHuss 6€30MaCHOCTU XU3HNY.

Ana pasnuyHbIX 3HaYEeHUA MPUHATBIX YPOBHEN NOrpellHOCTU onpeAeneHusa mecTa ¢ AoBepuTenbHON
BEPOSATHOCTLIO 95 % MHAMKaLNSA OOIDKHA BblpaXaTbCsl B BUAe TpeX COCTOAHUNA:

- besonacHoe;

- NpeaynpexaexHue;

- onacHoe.

[ns tHAnKaummn cocTosiHMA paspaboTymki annapaTypbl MOTYT UCMOML30BaTh pasnuyHble LUBeTa. Ecnn B
HATI aTo npeaycmoTpeHo, HeobXxoAnMMOo UCMoMb30BaTh crieaytoLue LBeTa:

3eneHblii — Be3onacHoe;

XenTbln — nNpeaynpexaeHue;

KpacHbI — onacHoe.

«BesonacHoe» cocTosiHNE NpeAcTaBnseT pesynbTaThl pacyeTa KOHTPOMSA LENOCTHOCTH, Korga norpeLu-
HOCTb U3MEPEHNIN KOOPAUHAT MeHbLUE U paBHa yCTaHOBIEHHOMY MOPOTY BKOYEHUA TPEBOTU.

OTU yCnoBusi BbINOMHATCA NPpY AOCTYMHOCTU CUrHaNoB NATU U 6onee CnyTHUKOB C NpUeMIeMon reomeT-
puen ux pacronoxeHus. OgHako M3MepeHnst No YeTbipeM CMyTHUKAM C YXYALIEHHOW reoMeTpuei MoryT
NCMonb30BaTLCA AN HAaBUraL UK.

«MpeagynpexaeHue» HaMUMpyeTcs, Koraa MHpopmauum Ansa HageXHoro pacyeTa KoopauHaT 3a Bpemst
6onee 3 c HegocTaToOUHO. OTO YCMOBMNE CBUAETENLCTBYET O HeOCTAaTOMHOM KONIMYECTBE CMYTHUKOB, AOCTYN-
HbIX 4191 U3MEePEHUIA.

[MpnmeyaHune—TlorpewHocTb MamepeHmﬁ KOOpAMHaT Nno YeTbipeM CryTHUKaM MOXET HaxoauTbCs B npeage-
nax yCTaHOBIMEHHOro nopora norpewHoCTn MSMepeHVIVI KoopAnHart, HO anroputm KOHTPONA UenoCTHOCTU aBTOHOMHOIO
NnpueMHnKa He noateepXXaaet a1oro.

«OnacHoe» cocTosiHMe NpeAcTaBnseT pesynbTaTbl pacdeTa KOHTPONS LEenocTHOCTU, Korga norpeiu-
HOCTb M3MepEeHUN KOOPAMHAT NpeBbIaeT YCTaHOBMEHHbI MOPOT BKIOYEHUsI TPEBOMU. OTO COCTOSIHUE MOXET
BO3HMWKaTb, kKoraa Ans U3MepeHnid 4oCTYMNHbI CUrHanbl NATU CNYTHUKOB, HO MX reoMeTpu4eckuin chakTop He
rapaHTupyet Tpebyemblii ypoBeHb LIeNTOCTHOCTH.

B npuemHuke FTANTUNEQ, obecneunBatollero paboTy B pexuMme «Cnyx6a obecneyeHus 6esonacHocTu
XKN3HU», anropUTM KOHTPOMS LeNOCTHOCTU 1 CUrHana TpeBoru 0CHOBaH Ha COBMECTHOM UCTONb30BaHUMU CO00-
LeHUs o uenoctHocTu cnyTHukos FANTMNEO 1 RAIM.

HA gonxkHa cpopmMupoBaTh curHan Tpesoru B TedeHne 10 ¢ ¢ Havana cobbITUA, ecnn yCTaHOBIEHHbIN
Mopor nogayu curHana Tpesorn 25 M npeseblLleH, B TedeHe 3 ¢. BeposaTHOCTL 06HapyXXeHusi oTkasa [oSbkHa
npesbilWwaTh 99,999 % 3a Tpex4acoBol Nepuod BpeMeHH (pUck LienocTHocTh <10-%/3 v). CTaTyc uenocTHocTu
OOMKeH HenpepbiBHO 0TOBpaXaTbCA COBMECTHO € MHAMKALMEN YCTaHOBMEHHOMO Nopora YpoBHSI TOYHOCTM.
JomnxHa o6ecrnevnBaTbcs BOSMOXHOCTb Nepeaaqn COCTOAHNUSA O LIeNIOCTHOCTM B HABUTraLMOHHbBIe YCTPONCTBa B
COOTBETCTBUN C TpeOOBaHNSMUN O BbIXOAHBIX AaHHBIX, N3MOXEHHbIX B 4.3.2.

4.13.1 Ucnonb3oBaHue audcpepeHumansHoro pexuma ArMOHACC/DGPS/AFANUIIEO ans KoH-
Tpons uenoctHoctu cuctem NMOHACC/GPS

HAM cuctem MOHACC/GPS/TANUNEQ pormkHa obecneunsatb, Kak MUHUMYM, KOHTPOJTb LIeNTOCTHOCTHU
cucteMm MOHACC, GPS, FAITUIIEO, ucnonb3sys nidopmauuio auddepeHunanbHOro pexuma pabothbl.

Ecnu PRC 1 RRC go cnyTHuUKa BbIXOAAT 3a Nnpeaernbl ABOUYHOIO koaa, KoTopble onpeaereHsl [9], coob-
weHua tunos 1, 9, 31 n 34 6yayT nokasbiBaThb, YTO CNYTHUK HE AOIDKEH UCMONb30BaTLCA ANA U3MEPEHUIA.
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4.13.2 UenoctHocTtb AMNMOHACC/DGPS/OTANUINEO u aBapuiiHOe COCTOAHMUE

HAM TTMOHACC/GPS/TAITUITEO gonxkHa obecneunsath, kKak MUHUMYM, MHAUKALMIO LenocTHOCTH and-
noacuctem ArMOHACC, DGPS n aBapuiiHoe cocTosiHue AU noacucTeM.

MpumeyaHnune—Cneagywowune DYHKUMM OOMXHbI Menonb3oBaTbCA B no6om npuemMHuke
TMOHACC/GPS/TANUNEOQO co BcTpoeHHbIM npuemHukom nonpasok AMNMTOHACC/DGPS unu B o6beanHernHon HAM
MOHACC/GPS/TANIMINEO ¢ nogkntioYeHHbIM BHELUHUM NPUEMHVKOM MONPaBoK.

B auddeperumnansHom pexume pabotel HAM TIOHACC/GPS/TANTITEO gomkHa MHAMUMpOBaTh
nHcpopmaumto o uenoctHoctn ArMOHACC, DGPS n AFANUNEQ, ecnu:

a) nonpaskn AMTTOHACC, DGPS nnu AFAINIMNEO He npuHuMatoTcs B TeveHue 10 c;

6) BPYYHOM 1M B aBTOMATUYECKOM pexrmMe Belbopa HoMepa CTaHLMU — AaHHas CTaHUMsA HeucnpasHa,
He KOHTPONMUPYETCH UM KAYECTBO CUrHana NnonpasoK HUXKe YCTaHOBMEHHOro nopora.

4.14 BbixogHble AaHHble O NYTeBOM Yrie, CKOPOCTU OTHOCUTENbHO rpyHTa U BpeMeHn UTC

HAMN MTHCC IMOHACC/GPS/TAIIMINEO B aBTOMaTUYeCKOM pexume AomkHa obecneumBaTb pacuyer,
npeacTaBneHune Ha gnucnriee v Bblgadvy Ha umdposon uHTepdenc aaHHbix COG, SOGnUTC. Takue BeIxogHbIe
AaHHble A0MKHEI UMeTb OTMETKY BpeMeHU, NPUBA3aHHYO0 K AaHHBIM O KoopAuHaTax.

TpeboBaHMs K TOUHOCTK A1 MYTEBOrO Yria U CKOPOCTUM OTHOCUTENBHO MPYHTa AOMMKHbI ObITh HE HUXKE
COOTBETCTBYIOLUX IKCMITyaTaunoHHbIX TpeboBaHWI, NpeabaBnseMbIX K rMpokoMnacam 4519 KOHBEHLMOHHBIX
CYZ0B 1 A BbICOKOCKOPOCTHBIX CYOB, a TakXKe K yCTPOINCTBaM ANs U3MePEHNs CKOPOCTU U NPOMAEHHOro pac-
CTOSIHMSA ANS PasNNYHbIX AMHAMUYECKUX YCITOBWIA, BCTPEYaIOLMXCS MPpU SKCMyaTauuy cyaHa.

4.14.1 ToyHOCTb UBMEpEHUA NyTEBOro yrna

MorpelwHOCTs M3MepeHnsl NyTeBOoro yrna (IMHUS NepeMelleHns KoopauHaT aHTeHHbl OTHOCUTESTbHO
rpyHTa), 06ycrnoBneHHas AefcTBUTENBHON CKOPOCTLIO CyAHa OTHOCUTESNLHO FPYHTa, He A0IKHA NpeBbillaTh
BEMWYMH, YKasaHHbIX B Tabnuue 2.

Tabnwuuya 2— ToYHOCTb M3MEPEHUsi MYTEBOIO yrna

TOYHOCTb U3MEpEeHUsl NYTEBOro YINa, BbJaBaeMoro
Mpepensbl n3MeHeHns CKOPOCTH, Y3nbl
notpeburenam
or0amo <1 HenapexHa nnu HenpurogHa
ot >1pg0<17 +3°
>17 +1°

BcneacTeue orpaHudenmii HAM, onpeaensaeMblx AaHHBIM CTaHAapToM, TpeboBaHUs K olunbkam namepe-
HWA NyTEBOTO Yrna Npyu MaHeBPUPOBaHUU HE BKIHOYEHBI. [laHHble OrpaHUYeHUsA AOMKHBI GbITb MokasaHbl NPous-
BOAMTENEM annapaTypbl B MHCTPYKLIMM NO 3KCNIyaTaumm.

4.14.2 UncopmaLms o TOUHOCTU U3MEPEHUSI CKOPOCTU OTHOCUTENLHO FPpyHTa

Owwnbka nsmepeHns cKOpoCTU NepemelLeHUs] KoopaUHAT aHTEHHblI OTHOCUTESNbHO rPyHTa He AoSDKHa
npeblwaTh 2 % OT UCTUHHOM ckopocTM unun 0,2 y3nia, B 3aBUCMMOCTW OT TOro, YTo BonblLue.

4.14.3 [ocTtynHocTb U AocTOBEPHOCTb UH(hopmauuu o UTC

HAMN FMMOHACC/GPS/TAINUNEOQ gomxHa obecneunsathb Bulgady Ha Ludposoi uHTepdeinc UTC ¢ pas-
peweHnem go 0,01 cex.

MeTka BpemeHu undpoBoro MHTepdeca coaepXnTcs B HaBUrauMoHHoM npeanoxeHnn GGA — koop-
AuHaTbl MecTononoXeHusl, ykasaHHole B [6]. MeTka BpeMeHu AoMmkHa UCMONb3oBaTLCA AN NoATBepXAeHUs
[OCTOBEePHOCTU AaHHBIX LndpoBoro uHTepdelica o UTC, koTopble cogepxartcs B coobeHun ZDA, ykazaHHOM
B [6].

4.15 YcTOWYMBOCTD K KTUMaTUYECKUM U MEXaHU4EeCKUM BO30EeACTBUSAM

4.15.1 HAM  pgomxHa COOTBETCTBOBATb  3KCMNyaTauuoHHbIM  TpeBoBaHUAM cTaHaapTa
FOCT P M3K 60945 B YyacTu MEXaHUYECKUX U KNMMMaTUYEeCKUX BO3AEUCTBUIA, BO3AEUCTBUA NOMEX, 3rieKTpomMar-
HUTHOI COBMECTUMOCTU, TEXHUYECKOro 06CnyXuBaHus, Mep 6e3onacHoCTU, MapkupoBku 060pyAOBaHMs.

4.15.2 HAI, npegHasHayeHHas Ansl YCTaHOBKU Ha cyAax, 3KCniyaTupyembiX B YCMOBUAX APKTUKU K
AHTapKTUKW, AOIKHA BbIAEPXKUBATb MEXaHUYECKUE U KNMMaTU4eckne UCTbITaHUA Ha COOTBETCTBUE HOpMaM,
KoTopble NnpueeaeHsl B [16], [17], [18].
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5 Tpeb6oBaHuMA K MeTPONOrM4ecKkoMy obecnevyeHuo

5.1 MpoBepeHue UcNbITaHU ANA YTBEPXKAEHUS TUNA U NePBUYHBIX MTOBEPOUHBIX UCTIbITAHUIA

5.1.1 Bnpouecce ncnbiTaHun Ansa yteepxaeHus Tuna HAMN gomkHa BblaepXMBaTh NepBUYHbIE NOBEPOY-
Hble UCTILITaHus, Mo pesyribTaTaM KOTOPbIX A0MKHbI BbITb YCTaHOBMEHbI OCHOBHbBIE METPOIOrMYECKME XapaKTe-
PUCTUKK, Takne Kak npeaenbl JonyckaeMblX MOrPELUHOCTERn M3MepeHUin KoopanHaT, CKOPOCTb, MYTEBON yron,
Bpems.

5.1.2 BeixogHasi HdopMaLms o koopanHaTax gorkHa 6biTe B cucteme koopauHat WGS-84 nucnonbsso-
BaTb chopMarT conpsikeHus, onpeaensemoli [6]. Ans nepeaayumn AaHHbIX 0 KoopAUHATaX MECTONONOXEHWS A0M-
YXHbl UICMOMNb30BaTbLCS HaBUraLMoHHble npeanoxeHns — RMC, GGA, GLL DTM, GNS.

[ononH1TensLHO NpY CBA3N C APYTMMU HaBUIraLMOHHBIMU YCTPOMCTBaMM OOMKHBI UCMONBL30BaTLCA Npea-
noxeHuss — GRS, GSA, GST, GSV, GBS.

MpwumeyaHune— HaeuraunonHblie npeanoxeduss GRS, GSA, GST, GSV HeobxoauMbl Ans nogaep>kaHus
pexuma BHeLLHeln NPoBepku LenocTHOCTN. OHM AOMKHbI OblTb CUHXPOHU3VMPOBaHbLI MO BPEMEHN C COOTBETCTBYIOLLMMU
AaHHbIMK O KOOpAVHaTax, onpeaensemMbiX HaBUrauMoHHbIMu NpeanoxeHusimm GGA nnvm GNS. lonycTrMbIi TeMn Bblgaum
HaBuraumoHHbix npeanoxennn NMEA ans ckopocty nepegaymn 4800 bog;

- RMC, GGA, GLL,VTG, ZDA — 1 pa3sBc;

- GBS, DTM, GNS — 1 pa3 B 3 c (4epeaytoTcs);

- GSA —1pasB5c;

-GSV —1pase20c.

5.2 Tunu4yHaa nomexoBasi 06CTaHOBKa

HAM M’HCC MMOHACC/GPS/TANNNEQO ponxHa yaoBneTBOopUTensHO pabotaTb B yCNoBUAX BO3aei-
CTBUSA TUMMYHBIX NOMEX, YKa3aHHbIX B pazaenax 6, 7.

6 MeTtoabl n TpebyeMble pe3ynbTaTbl UCMbITAHUN

6.1 MNMocnepoBaTenbLHOCTbL UCNLITAHUN

MocnepoBaTensHOCTEL NPOBEAESHUS UCTIbITaHWA He onpeaensieTcs. [lo Havana ucnbiTaHuiA nocneaoBaTenb-
HOCTb UCMbITAHWUI COrNacoBLIBAETCA MeXAY UCTbITaTeNbHON NabopaTopueil u NoCTaBLUMKOM 060pYA0BaHUS.

PasnuyHble NyHKTbI NPOrpamMmmbl UCTILITaHWIA MOTYT BLIMONMHATLCA OAHOBpeMeHHo. PaspaboTuMk BMecTe ¢
annapaTypoil 4ormkeH NpeAcTaBUTb NOSHbIA KOMIMIIEKT TEXHUYECKON IOKYMEHTaLMK.

Heo6xoauMmo npeaycMoTpeTb AoNONHUTENbHbIe AaHHble Ans obecrnedyeHust BbIMOMHeHUS OTAeNbHbIX
NYHKTOB NMPOrpaMMbl UCMILITAHUIA, KOTOPBIE B HOpManbHoW paboTe HAIM He Ucnonb3yoTes, Hanpumep cnocoGbl
CTUpaHus anbMaHaxa AaHHbIX, NPU NPoBeAEeHUU UCTIbITaHWI N0 6.5.5.

6.2 CtaHpapTHble CUrHanbl NpyU NpoBeAeHUN UCTbITAHUIA

Llensto ucnbiTaHuia asnsieTca noarsepxaexHue, uto napametpel HAM MTHCC MOHACC/GPS/TANTUIEO
COOTBETCTBYIOT MUHUMMAIbHBIM TpeboBaHUAM CTaHOapTa, U3NOXEHHBIM B pasaene 4, nyTeM NposeaeHUs
WCNbITaHWIA ANs pa3nUM4HbIX YCITOBUIA OKpyXXatowen cpeabl. B cBA3M €O CNOXHOCTLIO NOMy4eHUA 0ANHaKOBbLIX
XapaKTepUCTUK AN pasfUYHbIX UCMOMb3YEeMbIX UMUTATOPOB CUrHANOB, TPYAHOCTLIO YCTaHOBNEHUA eANHO06-
pasHbIX UMUTUPYEMBIX CUTHANMOB AiaHHble UCMBLITaHUA AOMKHbI MPOBOAUTLCS C UCMOMb30BAHUEM pearibHbIX
curHanoB cuctem IMOHACC, GPS u'ANUNEO.

Mpu UCNIbITAHUSX MOTYT UCMONbL30BaTLCA APYre MeTOAbI UMUTALIMW CUTHAMNOB NPW YCMOBUKU, YTO UMUTATOP
BbipabaTbiBaeT cUrHanel, uaeHTu4Hble curHanam cuctem MMOHACC, GPS nTANIUMINEO ¢ TpebyeMbiMun ypoBHAMN,
BKIlOYAET YCTPOMUCTBO UMUTaLIMKM aTMOChepHbIX LWYMOB, MOHOCHhEPHBIX 3a4epXKeK U MHOroSly4eBOCTU pacnpoc-
TpaHeHUs1 CUrHanoB, a Takke obecneunsaeT hopMUpPOBaAHNE ONTUMANBHOIO CO3BE3AUA CNYTHUKOB.

MmuTaTtop curHanos gokeH obecneunsats hopmMnpoBaHue CUrHanoB TUNUYHBIX NOMEX, AeUCTBYIOLLMX
Ha Bxoae HAMTMOHACC/GPS/TAITUIIEO, npuMeHUTENbHO K yCNOBUAM, BCTPEYaIoWUMCA Ha cyaax:

- LWIMpOKONOsocHas WymonogobHaa nomexa;

- HTepdbepeHUUs HesaTyxatoLmx konebaHuii;

- UMMNYJIbCHBIE MOMEXMU.

dopmynMpoBKa NPOBEPKU XapakTepUCTUK ABNAETCA YKOPOYEHHOW BEpCUen UCNbITaHNA TOYHOCTU B CTa-
TUYECKOM pexume, T. e. onpegensieT HeobxoaNMOCTb BbLINOSIHEHUA MUHUMYM 100 M3MepeHuid 3a BpeMs
5—10 MUH, UCKIouast UsMepeHust ¢ reomeTpudeckum cpaktopom HDOP > 2.

KoopauHaTbl aHTeHHbI 4OMKHBI BbITb OnpeaeneHsbl ¢ NorpelwHocTbio < 10 M A4na BepoaTHOCTN 95 %, OTHO-
CUTENbHO TOYKW MPUBSI3KU aHTEHHBI B cucteme koopauHat WGS-84.

KoHTponbHbI curHan A.
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CwvrHan npeacTtaensaeT nocnefoBaTenbHOCTb AeBATM coobuweruin Tuna 9-3 ana GPS, 43-3 ana
FANNNEQ, koTopble onpeaeneHsl [9], u oaHOro coobLeHns 7-ro Tuna, Kotopble o6ecneymBaoT HeNpepbIBHYHO
MPOBEpPKY AaHHbIX HA YETHOCTb. HoOMep CTaHUMM KOHTPOMbHOIO curHana «A» AofkeH ObiTb TakuM Xe, Kak
HOMep CTaHLN, KOTOPLIA XpaHUTCS B aflbMaHaxe.

6.3 OnpegeneHne TOYHOCTHU

B npouecce onpeaeneHns TOMHOCTU pacyeTa koopAuHart ¢ nomoLlbio HAMN Heo6xoaMmo yunteiBaTh reo-
MeTpU4ecKknUin hakTop UCMONb3YEMOro CoO3Be3ans.

BenuunHa HDOP onpegensieT npuemMiemoe cossesane CrnyTHUKOB ANd ero Ncnonb3oBaHnA B npoLecce
ncnbiTaHun obopyaosaHus. Ecnv senuduHa HDOP < 2, ycrosust UCTIbITaHUA HOpMasibHbIe.

EcnueenununHa HDOP nexuT B npegenax2—3, pesynbTaTbl UBMEpPEeHNA MOryT BbITb HEAOCTOBEPHBLIMUA.

Mpw 3HayeHun HDOP>3 namepeHust HeobxoaMmMo nNpepBaTth A0 yCTaHOBNeHUA TpebyeMoro 3HaueHust
BeMMYMHbI reoMeTprdeckoro cpaktopa.

Llenb ncnbiTaHui No oLeHKe TOYHOCTN — YCTaHOBUTb, YTO KOOPAMHATLI, paccunTaHHble ¢ noMoLubio HAT
B CTATUYECKMX N AUHAMUYECKMX YCITOBUSIX paboThl, COOTBETCTBYIOT UMM fyyLUe XapakTepUCTUK, U3TNOXKEHHDbIX B
cTaHgapTe.

Mpw Ucnonb3oBaHUM UMUTaTOpPa CUrHanoB nopor gomkeH 6uiTe HDOP <2 unn PDOP < 4.

6.4 lMpoBeaeHUe UCNbITAaHUNA
6.4.1 HopmanbHble ycnoBusi npoBeAeHUA UCMbITAHUIA

Bce ncnblTaHWsa gOMKHbBI NPOBOANTLCS B HOPMarbHbIX YCIIOBUSIX, KOTOPbIe ONpeaensioTes creayowmmm
napameTpamu:

- Temnepatypa ot 10 °C go 30 °C,

- OTHOCUTENbHas BriaxkHOCTb B Npeaenax oT 20 % Ao 75 %.

B cnyyae, korga ncnbiTaHus NPOBOAATCSA B YCNOBUSAX, KOTOPbIE OTIMYAIOTCA OT YKa3aHHbIX Bhile, B aKTe
NcnbITaHWN HeobxoAMMO ykasaTb pearibHble 3Ha4YeHUs TemnepaTypbl U OTHOCUTENbLHOM BIIAXHOCTU.

YacTn 06opyaoBaHus, OTHOCSLMECS K Knaccy X, T. €. NnpeAHasHavyeHHble AN YCTaHOBKU Ha OTKPbLITOM
nany6e, Hanpumep aHTeHHa HAT, 4OMKHBI UCMBITLIBATLCS MPU YCIIOBUSX OKPYXKaloLLEe cpeabl, yKasaHHbIX B
FOCT P M3OK 60945 (knacc X).

6.4.2 UcnbiTaHUA B CTaTUYECKOM pexume

AHTeHHa HAI gomkHa pasMewatbes B Touke, Ha 1—1,5 M Bbile ropu3oHTanbHbLIX 3NEKTPUHECKUX
NoBepXHOCTel. AHTEHHY HE06X0AMMO MOHTUPOBATL B TakOM MecTe, rae o6ecneunsaeTcsl BO3MOXHOCTb Npue-
Ma CUrHanoB OT CMYTHWUKOB ¢ NMoBbIX HanpaBneHWiA, C yriamn BO3BbILEHNA Haa ropu3oHTOM Bbiwe 5°. MecTono-
NoXeHne aHTeHHbI B cucTeMe koopanHat WGS-84 AomkHO ObITb M3BECTHO € NOrPELWHOCTLI0 MeHee 0,1 M ana
TpexMepHbIX KoopanuHaT — X, Y, Z.

MakcuManbHble AnuHbI kKabenein B NpoLecce UCMbITaHUA OOMMKHbI COOTBETCTBOBaTL TpeboBaHUAM pas-
paboTuymka.

Mpn ucnbiTaHMAX B CTAaTUMECKOM pEeXUMe [OSDKHbI  UCNOMb3oBaTbCA  peanbHble  CUrHanbl
FMOHACC/GPS/TAITUNEO.

6.5 Pe3ynbTaTbl UCNBITAHUNA

6.5.1 CoBMelleHHan npuemHas annapatypa cuctem MMOHACC/GPS/TANMUINEO

Mspenue cuntaeTcs BbiAepXKaBLUUMM UCTILITAHUSA, eClii KOMIMIeKTauua NpueMHon annapaTypbl cucTeM
MOHACC/GPS/TANUNEOQO 1 gokyMeHTauma cOOTBETCTBYIOT 3asiBNIeHHOM pa3paboTumMKoMm.

6.5.2 BbixogHble KOOpAUHATDI

U3aenue cumMTaeTcs BoigepKaBLLMM UCTIBITAHUS, eCni Npy ucnbitTaHusx HAMN nHauuupyemeble BbIXOAHbIE
KOOpAUHaTBLI COOTBETCTBYIOT BUAY, KOTOPLIN NPpeACTaBIeH B AOKYyMEHTaLMKM pa3paboTymka.

6.5.3 BbixogHasa uHdopmauusn

U3nenue cuuTtaeTca BblaepXaBLUMM UcTbiTaHWs, ecnn UHgopMauma Ha Beixoge HAIM ans BHelHero
0BMeHa gaHHbIX cooTBETCTBYET [5]. OUeHka NPOM3BOAUTCS HA OCHOBE NMPOBEPKU TEXHUYECKOW A0OKYMEHTauum
W UCNbITAHWI 3NEKTPUYECKMX CTHIKOB.

6.5.4 TouyHOCTbL onpeaeneHUA MecTa B CTAaHAAPTHOM peXxume

6.5.4.1 Cratudeckuit pexum pabotbl cucteMm NMOHACC/GPS/TAINTUIEO

Mepuioa HabnoAeHWIA NPU U3MEPEHUM KOOpAMHAT AOIMKEeH COCTaBNAThL He MeHee 24 4. Uaaenue cunTtaetca
BblAepXaBLUNM UCMbITAHUS], eCIIN MOMPELUHOCTL pa3bpoca KoopAWMHAT B rOPU3OHTaNbHON NAIOCKOCTU ANs BEPOAT-
HocTh 95 % He npeBblwaeT 15 M (ans ogHovactoTHoro npuemHnka FAINUINEQO) 1 10 m (ana AByX4acTOTHOrO),
UCKINoYasa U3amepeHusl, NofydeHHbIe Npy 3HaveHusIx reomeTpudeckoro caktopa HDOP >2 unn PDOP >4.
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6.5.4.2 QuddepeHumansHbiin pexxvum pabotel HAM THCC MOHACC/GPS/TANUNEO

MN3amepeHnsa koopanHaT MECTOMOMOKEHUsT AOIDKHBI Npou3BoauTbes 1 pas B ¢ Ha OTpeske BpeEMeEHU He
MeHee 24 .

N3pgenune cuutaetca BbiAepXaBLUMM UCMbITAHUS, €CMU NOrPELHOCTb KOOPAMHAT B FOPU3OHTaNbHON
NnockocTu He NpesbiwaeT 10 M Ans BeposaTHOCTU 95 %.

FopusoHTanbHbIe KOOPAUHATBI aHTEHHBI OMKHbI BbITh U3BECTHLI C NOrpellHocTbio Ao 0,1 M B cucTeme
KoopamHart, ucnonbsyemon ans popmupoaHua anddepeHumansHeiX nonpaesok. MNepeaaBaemble anddge-
peHuuanbHble NoNpaBku A0MKHbLI COOTBETCTBOBATH [9].

6.5.4.3 HaknoHeHuA aHTeHHbI

McnbiTaHWaA B CTAaTUHECKOM peXXUMeE MOBTOPSIIOTCA ANA YCNOBUA HaKNMOHEHUS aHTeHHbI Ha + 22,5° (umuTa-
LS Kavkun cyaHa) ¢ nepnoaom okorno 8 c.

Mspenne cuntaeTcs BblaepXKaBLUMM UCTIBITAHWS, €CNN Pe3yNbTaThbl U3SMEPEHUI COOTBETCTBYIOT IAHHBIM,
nosy4yeHHbIM N0 6.5.4.1116.5.4.2.

6.5.4.4 OQuHamuyeckni pexxum pabotbl cuctem NMOHACC/GPS/FTANTUNEO

McnbiTaHua no npoBepke TOYHOCTU B AMHAMUYECKOM pexxnMe paboTbl A0MKHBI MPON3BOAUTLCA B YCNOBU-
SIX, U3noxeHHblx B [7]: X-HanpaeneHue (6opToBasa kauka) — 5 M/c2 1 Y-HanpasneHue (kuneBaa ka4
ka) — 6 M/c2 ana Bcex kKnaccudukaLmii okpyKaroLLeii cpebl.

MN3penve cuntaeTcs BbiaepKaBLLMM UCTILITAHUS, ECITU NPU UCNONB30BaHUU UMUTaTOPa CUrHarOoB, Xapak-
TEePUCTUKN KOTOPOro COOTBETCTBYIOT TpebyeMbiM MapameTpaM CUrHanNoB, BENMYUHBI YCKOPEHUI COOTBETCTBY-
10T CrieayoLwmm BeNMYMHaMm:

a) nocne nonHon cuHxpoHusauun HAlN nepemeLLaeTca No NPAMON NMMHUK, KaK MUHUMYM, 1,2 MUH CO CKO-
pocTblo (48 + 2) yanos, koTopas cHxaeTcs Ao 0 yanos B TedeHne 5 c.

Yepes 10 c nocne nonHon octaHoBku HAT norpeLlHocTb He AoMKHa NpeBbiWwaTh + 15 M (ANa ogHoYacToT-
Horo npuemHuka FAIMTUNEO) n 10 M— ana AByX4acTOTHOrO OTHOCUTENBbHO KOOPANHAT HENOABWKHON TOYKU [4];

6) nocne nonHol cuHxpoHusauun HAI nepemellaeTcs NO NPAMON NMHWN HA PAcCTOsSIHUE HE MeHee
100 M co ckopocTbio (24 + 1) y3nOB 3a BpeMs He MeHee 2 MUH, € UCNONb30BaHNEM MeTOoAa CriaXUBaHUs Nnpu
YKIOHEHWUMU B NtoByo CTOPOHY OT NuHuK nyTu 6onee 2 m, ¢ nepuogom 11—12 c.

MpuemHas annapatypa He TepsieT CUHXPOHU3aLIMU U NPOAOoIMKaeT PaCCHUTLIBATL UCTUHHBIE KOOPAUHATbI
B Npegenax nonock! 30 M OTHOCUTENBHO LIeHTparnbHON IMHUM HanpaBneHUs ABUKEHNS C MOTPEeLLHOCTLIo 15 M
(ans ogHouactoTHoro npuemHuka FANMNEO) n 10 M — AnA AByX4acTOTHOrO.

[ns Bcex MeTO4OB MCMBITAHUI YCTAHOBUBLUMECA KOOPAUHATHI ONPeAenistoTCA OAHUM U3 creayowmx
MeTOO0B!

a) B KOHUe oTpeska nyTu ycTaHasnueaeTca HAM, xapakTepucTuku KOTOPON UAESHTUYHBI UCNBITYEMOMN
HAI, a norpewiHocTsb onpeAensieTcA NyTeM cpaBHEHUA KoopauHaT nnu

6) nytem nogayu Ha Bxod HAI onopHoro curHana ot ummntaTtopa.

6.5.4.5 OuddepeHumnansHbii pexum pabotel HAM MTHCC MOHACC/GPS/TANUNEO

McnbiTaHus no npoBepke TOYHOCTU B AudbcbepeHLmansHOM pexnMme paboTbl A0MKHEI NPOBOAUTLCA B
YCMOBUSIX, U3NOXEHHBIX B [7], X- HanpasneHne (6opTosas kavka) — 5 M/cZ U Y-HanpasneHue (kunesast Kkau-
ka) — 6 M/cZ Anga BceX KnaccuduKaLmil OKpYXKaroLen cpeael.

Mpumepsbl, KOTOPbIE OTHOCATCS K AaHHBIM YCKOPEHUSIM:

a) nocne nonHon cuHxporusaumn HAM MMHCC nepemellaeTcs No NPAMOA MUHUK, Kak MUHUMYM, 1,2 MUH
CO cKopocTbio (48 + 2) y3noB., koTopas cHkaeTcs Ao 0 yanos B TedeHne 5¢.

YUepes 10 c nocne nonHoi octaHoBkM HAI norpeluHocTs He goMkHa npeselwaTs + 10 M OTHOCUTENbHO
WCTUHHBIX KOOPAWHAT B HEMOABWXHON ToUKe, a Yepes 10 ¢ nocne NofHoM 0CTaHOBKN NOrpeLlHOCTbL A0SMKHA
6bITb B Npeaenax+ 2 m.

[nsi Bcex nepeyncreHHblX MeToA0B UCMbITAaHUA UCTUHHBIE N YCTaHOBUBLUMECS KOOPAMHATLI onpeaens-
toTCA nyTeMm:

- ycpegHeHus 15 nocnenoBaTenbHbIX OTCHETOB KoopAnHaT, cneayowux nocrie 10 ¢ nepvoga ycTaHoB-
NeHus, a UCTUHHBIE KOOPAMHATbI B TOUKE AOIMKHBI MU3MEPSTLCH € TOYHOCTBIO 1 M Unn

- NyTeM nogaudn Ha BXo4 curHana ot umutaTopa, obecneymsaroLero TOMHOCTb B Npegenax 1 M.

6.5.5 BpeMsi nony4eHus nepBoi o6cepBaLun

Ycnosue A (XoNoaHbIA cTapT)

MepBoHaYanbHas ycTaHOBKa UCXOAHbIX AaHHbIX

MpoBepka AaHHOTO NapaMeTpa NPOMU3BOAUTCA CreadyoLmMm crnocobamm:

a) BBOAOM HauvanbHbIX OLUMGOYHBIX KOOPANHAT TOUKW, YAaNeHHON OT MecTa UCMbITaHUI Ha paccTosHue
6onee 1000 kM, Ho He Bornee 10000 KM UNKX CTUPAHUEM AaHHbIX anlbMaHaxa CryTHUKOB;

6) HAIM BbIkNtoYeHa 1 He NpUHUMaeT curHansl 6onee 7 cyT.

12



roCT P 54119—2010

MpoBepka xapaKkTepUCTUK AOKHA BbINOMHATLCA NOCNe NCTeYeHNA NpeAenbHOro BpeMeHu, ykasaHHoro
BTabnuue 1.

Ycnosue b (ropsuni ctapT)

KpaTkoBpemeHHble nepepbiBbl npuema curHanos cuctem MMOHACC/GPS/TANUNEO

MpunHopmansHoi paboTte HAIM Npon3BoAWTCS BbIKIIOYEHWE MUTaHUA UMW NOMHOE 3aTEHEHWE aHTEHHbI Ha
Bpemsi 24—25 4. MNpoBepka XapakTepUCTUK AOMMKHA BbIMOMHATLCS NOCNe UCTEUYEHNS NpeaelbHOro BpeMeH!,
ykasaHHoro B Tabnuue 1.

Ycnosue B (kpaTkoBpeMeHHble NnepepbiBbl HANPSHKEHNS)

Mpw HopManbHol pa6oTe HAI npoussoanTCs NpepbiBaHWe NUTAOLLEro HanpsXeHUs Ha BpeMs 60 c.
Mocne atoro nutaHne HAl BoccTaHaBnBaeTcs.

MpoBsepka xapakrepucTnk HAM NponsBoanTCa Mo UCTEYEHNN NMPOMEXKYTKa BpeMeHU, yKkazaHHoro B Tab-
nuue 1. Usgenne cuntaeTcs BblepKaBLUMM UCTIBITAHUSA, ecnin TpebyeMoe BpeMsl NoUcKa CUrHarnos He NpeBbl-
LaeT 3HaYeHWUI, yKaszaHHbIX B Tabnue 1.

6.5.6 Mepbl 3awuThbl

6.5.6.1 AHTEeHHbI BX0A 1 BXOA4HbIE/BbIXOAHbIE NOPThI

AHTEeHHbI BXoA NpreMHuKa unimn noboin BXoAHON/BEIXOAHOW NOPT COeAMHSTCA ¢ 3eMIei Ha BpeMs [0
5 MUH. N30enune cuntaeTcs BblaepkaBLUMM UCTbITaHUSA, €CNX NPU MpoBepKe Xapaktepuctuk HAM npy wtatHoM
noaKMtoYeHUM aHTeHHbI U MOPTOB NOBPEXAEHUIA He 0BHapYKeHO.

6.5.6.2 DOnekTpoMarHuTHas COBMECTUMOCTb

UcnbiTanus nposoanaT B cootBeTcTBMM ¢ TOCT P MOK 60945.

6.5.7 KoHCTpyKLUMSs aHTEHHbI

WNsaenue cumtaeTcs BblAepKaBLUMM UCTIbITAHWS, €CMU KOHCTPYKLMSA aHTEHHbI COOTBETCTBYET TEeXHUYEeC-
KO OKYMeHTaLMK, NpeacTaBNeHHON pa3paboTynkoM, 1 oGecneynBaeTcsl BO3MOXHOCTb ee YCTaHOBKU Ha cya-
He B TakoM MecTe, rge obecrneuymBaeTcsi YBEPEHHbBIA NMPUEM CUTHaNoB CO3Be3auns CMNYTHUKOB CUCTEM
MOHACC/GPS/TANUNEOQ c ntobbix HanpaBneHUi.

6.5.8 UYyBcTBUTENBLHOCTL M AUHAMUYECKMA AMana3oH

6.5.8.1 lMouck curHanos

YPOBHU MPUHUMAEMbBIX CUrHAMOB KOHTPOSIMPYIOTCA C MOMOLLBIO cneunansHoro npuemHuka. fomkHa
6bITb NpegycMOTPeHa BO3MOXHOCTb MOAABNEHUA CUrHANoB W PerynvpoBKA YpPOBHEW B AvanasoHe oT
MUHyc 123 abMBT o + 5 ABMBT.

Uagenuve cuntaeTcs BbigepXaBLUMM UCMBITAaHUA, ecnn xapakTepucTukn HAIN yaoosneTsopsioT TpeboBa-
HUAM cTaHgapTa Npy AaHHOM U3MEHEeHWUM YPOBHSA curHanos. flaHHas NpoBepka MOXeT Takke BbINOMHATLCS C
MOMOLLbIC UMUTaTOpA.

6.5.8.2 Cnexenwne

YPOBHM NPUHAMAaEMBIX CUTHANOB KOHTPOMUPYIOTCA C MOMOLLbIO CNeLManbHOTo NPUeMHUKa.

HonxHa 6bITb NpeaycMoTpeHa BOSMOXHOCTb NOAABNEHUA CUTHANOB U PErYIIMPOBKM UX YPOBHEN A0 BENU-
YnHbl MUHYyc 131 gBMBT. U3genue cuntaeTcs BblgepKasLUMM UCNbITaHWSA, ecnn xapakrepuctuku HAM yaos-
neTBOPAOT TpeboBaHMAM NpU AaHHOM U3MEHEeHWM YPOBHA curHanoB. [NpoBepka MOXeT BbINOAHATLCA C
NOMOLLIbIO UMUTaTOpA.

6.5.9 3awuTa oT XapaKTepHbIX NOMeX CYAOBbIX Nepeaari4koB

6.5.9.1 MNMomexu B L-ananasoHe yactoT

Mpu HopmaneHoi paboTe aHTeHHa HAM MMOHACC/GPS/TANUINEOQO noasepraetcs 06ny4eHnio Ha vac-
ToTe 1636,5 ML, ¢ NNOTHOCTLIC MoToKa MoLiHOCTW 3 BT/M2. Bpems 06nydeHus coctaenseT 10 muH. Usgenue
CUNTaeTCA BbiAePXKaBLUUM UCTIbITAHUS, €CINA NOCNe NpekpalleHus BO3AENCTBUS MeLlalowero CurHana B reve-
HWe 5 MUH NoBepsieMble XapaKTepUCTUKN COOTBETCTBYIOT TpeboBaHuAM cTaHaapTa.

6.5.9.2 lNomexun B S-AnanasoHe yacToT

Mpw HopmanbHon paboTe aHTeHHa HAI noaBepraetcs o6nyyYeHuto nadkon ns 10 UMNynbCoB, Kaxablv
anntenbHocTbio 1—1,5 MKke, c yacToTon cneaoBanua 1600:1, B auanasoHe yactoT 2,9—3,1 T U 1 NNOTHOCTLIO
noToka MoLHocTH 7,5 kBT/M2Z. Bpemsi 06yueHns — 10 MUH ¢ NeproaoM NOBTOPEHNA NaKeToB UMNYLCOB 3 C.
M3nenue cuuTaeTca BbIAEPXKABLLMM UCTIBITAHUS, ECINA NMOCTIe NpeKpalleHus BO3AEUCTBUA MeLUatoLLero CurHa-
Na B TeveHue 5 MUH NoBepsAeMble XapakTepUCTUKA COOTBETCTBYIOT TpeboBaHUAM cTaHgapTa.

6.5.10 [AucKpeTHOCTb BbIAAa4u AaHHbIX (YacToTa OGHOBNEHUA KOOPAUHAT MEeCTONOMNOXEHUA)

6.5.10.1 YactoTa 06HOBNEHUS KOOPAUHAT ANS ManblX CKOPOCTeil ABUXEHUS
HAN pasmelwaeTca Ha nnatdopme, KOTopas ABAraeTcs No NPSIMOM JIMHUN CO CKOpPOCTbIo (5 = 1) yanos. B
TeuveHue 10 MUH NpoBepATCA BbIXoAHbIe koopavHaTel HAIM ¢ uHTepanamu 10 c. Usgenue cuutaeTca sbiaep-
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XaBLUMM UCMbITAHUS, €CMU BbIXOAHbIE KOOPAWUHATLI Kaxabld pas obHosnalTcs. [laHHaa npoBepka MoxeT
BbIMOMHATLCA C UCMONb30BaHUEM UMUTATOPA.

6.5.10.2 YacTtoTta 06HOBNEHUA KOOpAUHAT A1 BLICOKUX CKOPOCTEN ABUXEHUSI

HATI pasmeluaeTtca Ha nnatdopme, KoTopas ABUraeTca No NPAMON IMHWK CO CKOpocTbio (50 + 5) yanos.
BoixoaHble koopanHaTel HAI AomkHBI NPpOBEPATLES ¢ UHTepBanamn 1 ¢ B TedeHune 10 MUH.

M3nenne cuMtaeTcsa BblAepKaBLUMM UCTILITAHUSA, €CNK BbixoaHble koopauHaTel HAIM Kaxablii pas 06HOB-
nsitoTes. [laHHas npoBepka MOXET BbIMOMHATLCA C UCNOMb30BaHWEM UMUTATOpA.

MuHumansHoe paspelueHue oTobpaxaeMbix reorpaduyecknux kKoopauHarT, T.e. LUMPOTbI U AOAMOThl, OLe-
HUBaeTCH B npouecce Nposepku no 6.5.10.1 1 6.5.10.2.

6.5.11 AuddepeHunanbHbIi peXXum paboTbl

Mspenue cumtaeTcs BblAepKaBLUMM UCTIbITAHUSA, €CNW NPOBepKa A0KYMEHTaLMK NoATBepXAaeT, YTo:

- HAM MOHACC/GPS/TANNNEO npasunbHo obpabaTbiBaeT coobleHus, onpeaensemMble NpoToKo-
nom, npeacTtasneHHbIM B [8] unu B cnyyae, korga Mopckue paguoMasnkv UCNonb3yTcs Kak cCpeacTBo Ansanepe-
Aaun andpcpe peHUmnansHbIX MONpasBokK, KOTopble coaepXatca B [9];

- curHansl AFAJIUMIEO unu ot KKC ANMOHACC/DGPS npuHumatotea, a ctatyc auddepeHupansHoro
pexuMma uHauumMpyeTcsl Ha avcnnee;

- audbdepeHumansHble nonpasku AMMOHACC/DGPS/AFANUNEO yuntbiBaloTCA B OTOGpakaemblx
KoopAuHaTax mecta obbekTa.

6.5.12 lNpeaynpexaeHus o HEUCNPABHOCTAX U UHAUKALUA COCTOAHUA

MpeaynpexaeHnus o6 oTkazax U cTaTyc UHANMKATOPOB hMKCUPYIOT NPU NPOBEPKE CTaTUMECKUX U AUHAMU-
YeCKNX XapaKTepUCTUK.

M3penue cuMtaetca BbiAepXKaBLUUMM UCTIBITAHUSA, €CAW CTaTyC NHANKATOPOB COOTBETCTBYET YCNOBUAM,
KoTopble nHAMUMpytoTca Ha aucnnee HAIM Ha MOMEHT NnpoBepku.

6.5.12.1 O6uwas npoBepka CUrHanoB nNpeaynpexaeHuin

1) MNpoBepka curHana npeaynpexaeHus onpeaeneHns KoopauHaT

[aHHasa npoBepka OCyLLeCTBNAETCA C MOMOLLbIO CUrHaNOB UMUTaTopa.

Cneayert BKkntounTb HAIM B HOpManbHbIA pexxum paboThl, yCTaHOBMB Ha BbIXOAE UMUTaTOpa CUrHarbI,
dopmupytowme cossesgne cnytHukos ¢ HDOP < 2.

BbIkntounTb UMUTaTOP U NPOKOHTPONUPOBaTh, 4To HAI B TeueHue 5 c obecneunBaeT MHAMKaUWIO cTaTyca
WHOUKaTopa NpeaynpexaeHuin — onacHoe.

Y6eanTbcs, 4TO Ha AUCniee MHAMLMPYHOTCA NOCcNeaHue KoopAMHaTLI M BPeMst, a Takoke npedynpexaeHue
onoTepe koopanHart. MpokoHTPONMpPoBaTh, YTO AaHHasa MHopMaLMs CoXpaHAeTCs Ha gucniee U B BbIXOAHbIX
OaHHbIX 40 yCTpaHeHWs NpUYnHbl — OTCYTCTBUS CUTHamNoB Ha BbIxoA4e uMmutartopa.

M3aenuve cuntaeTca BblAEPKaBLUUM UCTBITAHUSA, eCrnv NPU BKITIOYEHUM uMuTaTopa curHanos HAIM nepe-
LA B HOpMaribHOM pexum paboThl.

2) TNposepka cTatyca gnddepeHumnanbHoOro pexmnma onpegeneHunst KoopamHat

[aHHaa NpoBepKa OCyLLEeCTBAAETCA C MOMOLLbIO CUTHANOB UMUTaTOopPA.

Cneayet BkntounTb HAIM B HoOpManbHbIA pexum paboTbl, yCTaHOBUB Ha BbIXOAE UMUTATOPA CUrHanbl,
dopmupytowme cossesgne cnytHukos c HDOP < 2.

Y6eauntbea, yto HAIM paboTaeT B cTaHAapTHOM pexume 6e3 ncnonb3oBaHus guddepeHumansHbIX
nonpasok. YcTaHoBuTb B HAIM Bo3pacT nonpasok 30 c.

YCTaHOBUTL Ha UMUTATOPE KOHTPOIbHBIA curHan A n nogate Ha Bxog HAT 1 npokoHTponnpoBaTh, YTO B
npegenax 40 ¢ Ha gucnnee yctaHoBMeH ctaTtyc auddepeHumansHoro pexnma. Magenve cumtaeTcs Bbigep-
XaBLUMM UCMbITaHUA, eCy NPY BbIKITOYEHUN KOHTponbHoro curHana A HAIM B npegenax 40 ¢ nepexoauT B
cTaH4apTHbIN pexxunm paboTbl 6e3 ncnonb3oBaHna anddepeHunanbHbIX NONPaBok.

3) UcnbiTaHusA no pacyeTy LEeNoCTHOCTU

[ns cTabunmsaunm BpeMeHHOro MHTepBana, Ha KoTopoM Npou3BoauTCs Nposepka LenoctHoctu, HAM
FMOHACC/GPS/TANUIEO ycTaHaBnuBaeTCs B PEXUM CrieXXeHUsl 3a cnyTHUKamm Ha Bpems 10 MUH.

Mcnonbaya 5 cnyTHUKOB, LIeNOCTHOCTb MOXET BbITb oLeHeHa B AuddepeHLanbHoM pexume paboTel ¢
MOMOLLbHO U3MEHEHWS BENMYNHBI NONpaBku Ansi 04HOM0 U3 CNYTHUKOB NyTeM yBefMYeHUs CKOPOCTU NonpaBKu.
OTa BBegeHHas owmnbKa AoMmKHa NPUBOANTL K YXYALEeHUo ToMHOCTU obcepBaLmn. DTO BbINONHAETCA 40 TeX
nop, Noka owmnbka koopAMHaT MecTa He cTaHeT 60lblue, YeM YCTaHOBIEHHBIN YPOBEHb TOYHOCTHU.

W3penue cuntaeTcd BbigepKaBLUUM UCMBITAHUS, eCrli MHANKATOP bl KOHTPOIS LernocTHOCTN ByayT nHau-
LiMpoBaTb COCTOAHME U NepexoaunTb oT «Be30MacHoro» K «NpedynpeXxaeHno», a 3aTeM K «ornacHoOMY» cocTos-
HW0. [JaHHbIe CPaBHUBAKOTCA C UCTUHHOM OLUMBKON MECTOMONOXKEHNS HA 3TU MOMEHTHI.
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MpoBoasTcs, kKak MUHUMYM, 10 NpoBEpPOK, MyTEM BBOAA OLLUMBOK AN PasfNYHbIX CYTHUKOB. BbINOMHSAOT-
cs12 ceaHca HabnoAeHW, pasaeneHHbIX Mo BpeMeHM Ha 34, YTO cUMTaeTCs 40CTaTOUHbIM AN NPOBePKU yHK-
LMM LEeNIOCTHOCTH.

UcnbITaHus MoryT NpoBoANTLCA C UCMONb30OBaHUEM UMUTATopa CUrHaNoB NyTemM U3MeHeHUs1 MeTKU Bpe-
MeHU B cnyTHUKe. Mpn Ncnonb3oBaHNU Co3Be3ANs CYTHUKOB OT MMUTaToOpa HeoBX0AMMO UCMOb30BATL TEKY-
WA anbMaHax, YTobbl UMUTMPOBATL peanbHoe CO3BE3ANE CMYTHUKOB.

4) Mpoepka LenoctHocTU AMHCC

HAM  TNOHACC/GPS/TAIIMNEO  pomkHa pabotatb B auddepeHUMansHOM — pexuMe
ArNTOHACC/DGPS/OrANTMNEOQ. MpueMHMK NonpaBok AommkeH paboTaTh B py4HOM pexxnmMe BeliGopa 4acToThl.

MoaknioYnUTb KOHTPOMbBHLIA CUrHan A Ha Bxoa npuemHuka nonpasok ANMOHACC/DGPS/ArANUINEO.

Mposeputb paboty HAM MOHACC/GPS/TANUNEQ.

Y6eautbes, uto HAIM paboTaeT B anddepeHLMansHOM pexxume onpeaeneHns KoopauHar (T. e. aHanu-
31pyeTcs NOTOK AaHHbIX HaBuralunoHHoro npeanoxerus GGA n ycraHosneH pexum GPS = 2).

BbIKMHOYUTL KOHTPOMBHBINA cUrHan A. Misgenve cuntaeTcs BbiAepKaBLUMM UCMBITAHWUSA, eCrv B TeYeHne
10 c Ha gucnnee HAIM nosisnsieTcs uHcpopmavums «Moteps curHanay, a HAM asTomaTudecku nepeknoyaeTcs B
pexum MMOHACC/GPS/TANUNEOQ (7. e. aHanuanpyeTcs NOTOK AaHHbIX HABUrauMoHHOro npeanoxerna GGAu
ycTaHoBneH pexum GPS = 1).

HAM MMOHACC/GPS/TANUNEO pormkHa 6bITb NOAKM0UeHa K TPUEMHUKY NOonpaBok U paboTaTth B and-
depeHumnansHom pexxume ANMOHACC/DGPS/OMAIIIEO. MpreMHnk nonpasok AosmkeH paboTaTh B py4HOM
pexume Bblbopa YacToTbl KOHTPOMbHO-KOPPEKTUPYOLLEA CTaHUMN.

MoaKnYNTb KOHTPOSLHBIA cUrHan A Ha Bxog, npuemHuka nonpasok ANNMTOHACC/DGPS.

Mposeputb paboty HAM MOHACC/GPS/TANWNEQ.

Y6eautbes, yto HAM paboTaeT B AndchepeHuMansHOM pexxMMe onpeaeneHust KoopamHarT (T.e. aHanuau-
pyeTcsl NOTOK AaHHbIX HaBuraluMoHHoro npeanoxeHns GGA n yctaHosneH pexxum MNMOHACC/GPS = 2).

YcTaHoBUTL CcTaTyc curHana A «HepaboTocnocobeH».

M3genue cuMtaeTcs BbliaepkaBLUMM UCMbITaHus, ecnv B TedeHne 10 ¢ Ha gucnnee HAM noasnsaeTtca
nHdopmaums  «lMoTeps  curHana», a  HAI  aBTomMatnyeckn  nepeknovaeTcs B PEXUM
MOHACC/GPS/TANUINEQ (7. e. aHanu3npyeTcs NOTOK A@HHbIX HaBUraLMoHHOro npeanoxeHua GGA u ycta-
HoBneH pexxum GPS = 1).

MoBTOPUTL UCNBITAHUSA, YCTAHOBWB CTaTyC TeCT-CurHana A «He KoHTponupyetcsy. MoBTopuUTb UcnbiTa-
HUS1, MOHU3NB KO3(PDULMEHT KauecTBa CUrHana HUxke BenuuuHbl nopora, WER > 0,1.

6.5.13 TeKkcT coobLieHUA Ha gucnnee

HAM rMMOHACC/GPS/TANUNEO aosmkHa 6bITb NogkNoYeHa K NpUeMHUKY nonpasok v paboTaTth B and-
hepeHLManLHOM pexume.

BkmiounuTe  KOHTpOMbHLIM  curHan A u  ybeautbca, uto HAI M NpUEeMHUK NOMpaBoOK
ArMOHACC/DGPS/ArANUNEO hyHKUMOHNPYIOT HOPMarbHO.

Mpoeeputb paboty HAMN MOHACC/GPS/TANUIIEO.

Uspenue cuntaeTca BbigepxaswmnmM ucnbitaHus, ecnn HAM npuHumaeT TekctoBoe cooblieHune, a ero
cogepxxaHue nHanuupyeTca Ha gnucnnee.

6.5.14 BbixogHble AaHHbIe NYTEeBOro yriau cCKopocTU OTHOCUTENbHO FPyHTa

MeToab! ucnbiTaHWn ANA NPOBEPKU TOYHOCTM pacyeTa NyTeBoro yrna u ckopoctu SOG.

HATIT gonxHa 6bITb BKNOYEHA, a BbIXOAHBLIE AaHHbIe, UHANLMPYIOLLME NYTEBOWN Yron AOMKHbI KOHTPOMKU-
poBaTbCcsl.

McnbiTaHua 4omkHBI NPOBOAUTLCA NPU ABUKEHUU CyAHa NOCTOSIHHLIM KYPCOM Ha nepeaHeM Xo4y co CKo-
pocTbio 0T 0 80 1 y3na.

Yepes 10 c nocne ycTaHOBNEHWUA 3aA4aHHOW CKOPOCTU B TEYEHME 2 MUH NPOU3BOAATCA U3MEePEHNsA nyTe-
BOro yrna. cnelTaHna NOBTOPAOTCA ANs BCEro AnanasoHa CKopocTei, ykazaHHoro B 4.14.1 (tabnuua 2).

Tpebyemble pe3ynbTaTbl UCNBITAHUA

Msnpenue cuutaeTcsa BblaepXaBLUnMM UCNIbITAHUS, €CIIM PasHOCTb MEXAY UCTUHHBIMU U U3SMEPEHHBIMU 3Have-
HUSIMM MYTEBOTO YrNa Ha KaXKAoM LMKNE UCTIbITaHWI He NPeBbILIaeT 3Ha4YeHNI, ykaszaHHbIX B Tabnuue 2. PasHocTb
MeXAy UCTUHHBIMUY U U3MEPEHHBIMU 3HAYEHUSIMU CKOPOCTU OTHOCUTENBHO MPYHTAa Ha KaXKAOM LMKITE UCMIbITAHWA He
AorkHa npeBbIWwaTh 2 % 0T UCTUHHOTO 3HAYEHMUs ckopocTU UK 0,2 y3na, B 3aBUCMMOCTY OT TOTO, YTO Gonblue.

HocToBepHOCTb UHOPMaLUKN O NYyTEBOM Yriie 1 CKOPOCTU OTHOCUTESbHO IPyHTa

OTMeTKa BpeMeHU 0 koopanHaTax MecTononoxeHus, kotTopasi coaepxutcs B coobuieHun GGA, GNS
undpoBoro uHTepdenca [6], AomKHa UCNONb30BaTLCA ANst NOATBEPXAeHUs1 AOCTOBepHOCTM BenniuH COG u
SOG B npegnoxeHun VTG uncposoro nHtepdeiica [6].

MeTtopa ucnbitaHuin

MposepuTb Unposon UHTEPDENC.
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Mpu HopmanbHoi paboTe HAM n3amMeHUTL koopauHaThl MecTa cyaHa nyTeM yMeHbLUEeHUA Yncna UCcnosb-
3yeMbIX CMYTHUKOB.

MpoBepuTb coaepxaHne coobLLEHNI B HABUraLMoHHbIX NpeanoxeHusax GGA, DNS nVTG.

M3penve cuntaeTca BblAepXKaBLUMM UCTbITAHWS, ECININ NPU3HaK AOCTOBEPHOCTH B NpeanoxerHnsax GGA,
GNS [6] oToGpaxaeTca kak «HepaboTocnocobHbINy . Y6eautbes, uto nHdopmaumsa o COG n SOG, coaepxa-
Wwasacsa B npeanoxeHnn VTG, ycTaHOBNEHa B HyNeBble 3HaYeHusI.

6.5.15 BbixogHble gaHHble o UTC

MeToa ucnbiTaHuin

CneayeT nposepuTb LndpoBo MHTepdeinc Ha cootBeTcTBUe [6]. Mpu HopmanbHon pabote HAIM
TMOHACC/GPS/TANUNEO nsmeHUTb KOOpAWMHATBHI MecTa cygHa MyTeM YMeHbLUEHWUsT YACHa NCMofb3yeMblX
CNyTHWNKOB A0 ABYX. [poBepuTh cogepkaHue coobLeHN B HaBUraLMoHHbIX MpeanoxeHnsax GGA, GNSunZDA.

W3penue cuntaeTtcs BelAepKaBLIMM UCTIBITAHUS, eCrii MHopMaLLus o paspeluaroLleli cnocobHoCcTU MeT-
kv BpemeHnn UTC cofiepxuTca B HaBuUraunoHHoM npeanoxernun ZDA n cootseTcTByeT [6].

6.6 UcnblTaHUA B yCNOBUAX TUNUYHON NOMEXOBOM 06CTaHOBKU
6.6.1 Tpe6GoBaHUA K TUNUYHOM NOMEXOBOW 06CTaHOBKe

W3penuve cuntaeTcsa Bulaepxaswunm ucneitanusi, ecnv HAMN MMOHACC/GPS/TAITUMINEO obecneynsaeT
HopMarnbHyo paboTy B yCIOBUSIX TUMWYHON MOMEX0BON 06cTaHoBKN. MpoBepKn BKOYAKOT UBMEPEHUS TOHYHOC-
TW B CTQTUYECKOM PEXMME 1 BPEMEHN MOBTOPHOTO Noncka curHanos B TeveHune 30 ¢ nocrne npepbiBaHus npue-
Ma CUrHanoB CNyTHUKOB U3-3a 3aTeHeHUs aHTeHHbI Ha BpeMsi 60 ¢ unn MeHbLUe.

TunuuHeIMK NoMexamu, aercTeytowumin Ha Bxoge HAMN TMOHACC/GPS/TAITMINEO, sisnstoTcs:

- LUMPOKOMONocHast WymonoaobHas nomexa;

- UHTepdepeHLMst HeaaTyxaloLWmXx konebaHui;

- UMMYNbCHBIE MOMEXMU.

YpoBHU NOMeX, NpUBEAEHHbIE B NPUIOXeHUN, 6a3npytoTCcs Ha OCHOBE 3TarNoHHbIX 3HauYeHun B [8]. OTun
AaHHble onybnukoeaHbl Takke B [9].

6.6.2 YpOBHU LLUPOKOMOMOCHBLIX NOMeX
OTanoHHble 3HaYeHUs A1 LUMPOKOMOITIOCHOM MOMEXN U3MEHSIIOTCS B 3aBUCUMOCTM OT LUMPUHbBI NMOMOCHI.
[encTBne noMexmn MOXHO NPeacTaBuTb Kak LLMPOKOMNOMOCHbIA WyM Ha Bxoge HATNM, Ha yacToTe 1575,42 My,

anaananasoHali, 1176,45 MMy ana gnanasoHa E5a, 1207,14 gna ananasoHa E5b. LnpuHa nonocol B 3aBUCK-
MOCTU OT YPOBHS MOMEXM MoKasaHa Ha pucyHke 1.

YpoBeHb nomexu, A6M
-80

-85

-100 /

-105 L

-110 /

-116

-120

-125
0,01 0,1 1 10 100 1000 10000 100000
LLinpuHa nonocsl, KMy,

PucyHok 1 — LLinpokononocHasi nomexa

16



rocCT P 54119—2010

6.6.3 UnTepdepeHUNOHHbIE He3aTyxalowWwue kone6aHus

UHTepdepeHLUmMoHHbIe HesaTyxatowme konebaHusi B3auMoaencTBYOT CO CNeKTparbHbIMU YaCcTOTHLIMA
nuHuamm C/A koaa B cTpykType curHana GPS n FANUIEO.

HAM FMOHACC/GPS/TANUINEO 6onee 4yBCTBUTENbHA K BO3AEACTBUIO NOMEX HesaTyxatowwmx koneba-
HUI, YeM K APYrM noMexam.

BosgeicTeue nomexun And BolAeNeHHbIX AManasoHOB YacToT NokasaHo Ha pucyHkax 2 u 3.

MakcuMankeHbI ypoBeHb, ABM

20
10
0
P
-10 ] L
\\\ 1187, -20 1220, -20 ’-_,-—"
-20
1150, -20 \ 1200, -20
-30 I
\ \ / I
-40 ‘\ 1
/
_50 I\ ’
\ Eba/L5 1178 Il E5b 1207
-60 .\ \ 4 \
\ |
-70 ‘ ;
\ ! \
-80 % 'R
\‘ ! B |__HCurve TBC|
-90 Y +
‘ /
-100 O s
110 20 My 14 My (10,4)
-OI-DOI.I)OIOOIOOIOOI-DOIOOIOOIOOIOOIDODOIOOIOOIOOWQ
TEEEC SIS e TP NSNNNNRNIIREE
Yacrora, My
———————— Cwurnan F'AJIIIEO E5a Cwvrnan FANAIIEO ESb

PwcyHok 2 — BoagencTeue NOMExm He3aTyxarowmx konebanui B gnanasonax E5aun E5b
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10
//
-104 /
/
-30 /
/
-50

-110 \\
-130
1500 1520 1540 1560 1580 1600 1620 1640

YactoTa, MI'y

PucyHnok 3 — BospgenctBre nomexm HesaTyxatwwmx konebaHuii B gnanasoHe L1

6.6.4 UmnynbcHble nomexu

MmMnynbcHble ToMexuy Bbi3blBatoTCs 61n3ko paboTatowumm pagapamm Uinm 4pyruMm BbICOKOYacTOTHLIMU
YCTPOWCTBaMMU, UCMOSb3YHOLLMMW UMMYbCHBIA PEXUM paboThbl.

Mpaktnyeckn HAMN FMOHACC/GPS/TAITUIIEO He 4yBCcTBUTENbHA K BO3AEACTBUIO MMMYSIbCHBIX MOMEX,
Korga noasepraeTcs 06ny4yeHno UMNYbCHBIMU CUTHaNaMu ¢ HA3KMM NepyroaoM NOBTOPEHUS UMMYTbCOB.

OTanoH MMnynbcHoW noMexu ByaeT cocToATb M3 UMMNYMbca ¢ MOAYIMPOBAHHON HECYLIEk Ha YyacToTe
1575 MI"u, c nnkom HecyLl e Ha ypoBHe MUHYC 20 ABBT 1 koaddurumeHTomM ckBaxkHocTn 10 % npu ucnonb3osa-
HAWM UMMy Ibca ANUTENbLHOCTLIO 1 MC.

6.6.5 Ucnbitanna HAMTHCC IMOHACC, GPS, TAJIUIIEOC

6.6.5.1 Pexumbl uMuUTaTopa

Matb cnyTHukoB no kaxaon cucteme NMOHACC, GPS, TAINMUIIEO.

OAavH cnyTHUK ¢ MakcumarbHbIM YpoBHeM curdana muHyc 120 abBT (munHyc 118 abBT ana FAJNTUIIEO)
NIOC yCuneHue aHTeHHbl 40 YrioB BO3BbILIEHUs CMYTHUKOB Hag ropnsoHTom 90°.

OanH CNYTHUK ¢ MUHUMAILHBIM YPoBHEM curHana MuHyc 130 aoBBT (Munyc 128 abBT ana FANUIIEO)
NAC yCUNeHne aHTeHHbI 10 YITOB BO3BbILLEHWS CMYTHUKOB HaJ ropu3oHTOM 5°.

Tpw cnyTHUKa ¢ ypoBHeM curHana muHyc 127 abBT1 (munyc 125 abBT1 ans FANIUIEO) nntoc ycuneHne
aHTEHHbI 10 YIIOB BO3BbILLEHWs 45°.

6.6.5.2 TNopsgok NpoBepKkM TOYHOCTU peLleHns 3aadn pacyeTa koopamHaT

N3genue cuntaeTtca He BblAep>KaBLUMM UCMbITAHWUS, €Cl NOrpeLlHOCTb U3MEpPEeHHbIX kKoopauHaT Ang
BeposATHOCTU P = 95 % npeBbllwaeT 3aaaHHble npegenel Ansl ycTaHOBNEHHOoro pexuma paboTtel HAM unnyuncno
nponyckoB n3MepeHuii 6onee 5 % ot obLiero yncna namepeHui.

6.6.5.2.1 MomexoBasa obcTaHOBKA

Mpu ncnblTaHMAX AOMMKHBI UMUTUPOBATLCS MOMEXM, BKIHOYAOLME LUMPOKOMOSIOCHYIO LYMOMO40bHYH0
nomexy Ha vactote 1575,42 MI'y ansa npuemHukos aAvanasoHa L1, 1176,45 MMy n 1207,14 MMy anga npuemnun-
KoB AnanasoHa E5a n E5b, nHtepdepeHLMoHHBIE He3aTyxatoLwme kornebaHus  UMMybCHYHO MOMeXY.

B ncnbiTaHuax npun Bo3gencTsUM UMNYNLCHON NOMEXU A0SKHa UCNONb30BaTbLCS MOAYNNMPOBaHHas Hecy-
Las yactoTa ¢ NUKOM Ha ypoBHe —20 dBm u koadbduumneHTom cksaxkHoctu 10 %. BenuunHel nomex ang wmpu-
Hbl monockl Wwyma 1 MMy ykasaHel B Tabnuuax 3, 4, 5.
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LLinpokononocHble nomexun

YacToTa, My,

LLnpuHa nonocsl wyma, My

CymmapHas cpegHekBagpaTnyeckas
MOLUHOCTb, ABBT

1575,42 1 muuyc 110,5
1176,45 1 MuHyc 92,0
1207,14 1 muHyc 92,0

Tabnwuya 4 — BenuunHa MMNynbCHBIX MOMEX

AmnynbcHble nomexu

Yacrota, (MI'u)

[nutenbHOCTL MMNynbCa, MC

1575,42

1

1176,45

1

1207,14

1

Tabnwnuya 5— BenvuuHa nHTepdepeHUOHHbIX He3aTyxaiowmx konebaHum

NHTepdepeHUMoHHbIe HesaTyxatowme konebaHua

YactoTa, My,

MowHocTb, abBT

1176,45 muHyc 120,5
1207,14 muHyc 120,5
1575,42 MuHyc 120,5
1605,0 MuHyc 50,0

6.6.5.2.2 Mopsagok ucnbiTaHUn

Annapatypa B nepuoa UcnbiTaHWn A0MMKHA BbITb NOAKIOYEHa K UCTOYHUKY OAHOW U3 NoMeX. [LorpKHbI
6bITb pazpaboTaHbl cUeHapu UMUTaTOpa U BKIFOYEHbI CUrHanbI CMYTHUKOB.

HAN MOHACC/GPS/TANMUNEO aonxHa 6bITh BKMloueHa 1 BBeAeHa B paboTty. B npouecce pacuyeTa
koopauHat ¢ nomolbio HAI MNMTOHACC/GPS/TAJTUIIEO Ha BxoA MCnbITYEMOW annapaTtypbl AO/DKHA BbITb
nogaHa nomexa, yposeHb KOTOPOW COOTBETCTBYET TpebyeMoit BenmumHe.

B ycTaHoBuBLwWweMCcA pexnMme paboTel ocyllecTensieTcs 3anucs 100 0TcHeTOB KoopAUHAT MecTa 1 Benu-
YnHbl HDOP ¢ AUCKPETHOCTbLIO 3anMcy 2 MUH UM 3anUcb OTCYETOB C AUCKPETHOCTLIO 1 My B TedeHne 10 MuH.

MoBTOPUTL UCMIBITAHWUA NPU NoAaYe Ha BXoA ApYrux BUAOB MOMEX.

6.6.5.2.3 PesynbTatbl UCMbITaHUN

dopmynupoBka «Bblaepxarna ucnbiTaHus/oTkas» onpeaensieT npesbileHWe YCTaHOBMEHHOTo nNpeaena
ownGKu unn Nnponyckn usmepeHuii 6onee 5 % ot obLLero Yucna usmepeHuii.

6.6.5.3 McnbiTaHuA Mo oLeHKe BpeMeHU NOBTOPHOTO NOMCKa CUrHanos

6.6.5.3.1 MeTtoa ucnbiTaHUi

MUcnbiTaHuA No oueHKe BpeMeHU NOBTOPHOTO NMOUCKa CUTHAMNOB OCYLLECTBIISIIOT C LeNbio MMUTaL/MK Bpe-
MEHHOW NOTePU CNeXeHNA 3a CUrHanom, HanpuMep Us-3a 3aTeHeHUsl aHTeHHbI NPU NPoXoAe Nog MOCTaMU U T.4.
Kputepuem oLeHkM «BbiAEpKana UCNbITaHWUSA/0TKas» Npy M3MepeHUn BpeMeHn NOBTOPHOrO Noucka sABnsieTca
BbIBopoyHoe ucnbiTanue, korga HAIMN MMOHACC/GPS/TAITUITEO o6ecneunsaeT pacdeT AOCTOBEPHbIX KOOP-
AnHart ¢ Tpebyemott TouHoCTbIo Yepes 30 ¢ nocrne BOCCTaHOBIIEHUSI HOpMasibHBIX YCIIOBUWIA MpUeMa CUrHanos
CNYTHUKOB U OCYLLIECTBNAET CNEXEHMUe B TedeHue nocneaytowmx 60 c.

6.6.5.3.2 MomexoBasi o6cTaHOBKA

Ha yacToTte 1575,42 MI'y cymmapHasa cpefgHekBagpaTMyeckasi MOWHOCTb LLUMPOKOMOMIOCHOIO LWyma
(wupuHa nonocskl wyma 1 MMu) coctasnaet muHyc 110,5 oBBT.

6.6.5.3.3 Mopagok ucnbiTaHWiA:
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- HANTHCC MMOHACC/GPS/TAINMUIEO pomkHa 6bITb NoAKMI0UYeHa K MMUTaTOpY CUrHanoB 1 BBeAeHa B
paboTy. B cOOTBETCTBUM CO cLeHapuem nMUTaTopa A0SKHbI OblTb BKIHOYEHbI CUrHAmMbI CMYTHUKOB U MCTOYHNK
LUMPOKOMONOCHON MOMEXN;

- 00 BbIKNoYeHusa curHanos cnyTHukoB HAM MTHCC gonxHa pabotaTh B pexvMMe yCTaHOBUBLLENCS TOY-
HOCTWU N3MepeHUst KOopANHaT;

- UMUTATOP BbIKNtoYaeTcs Ha BpeMsi 30 ¢, a 3aTeM BKH0YaETCS BHOBb;

- yepe3s 30 ¢ npon3BoasaT 3anunce koopauHaT n BenndnHel HDOP.

U3penne cuntaeTca He BblaepxaBLwmMm ncnbitaHus, ecnu HAM FTHCC yepes 30 ¢ He NpoM3BoANUT pacyeT
koopauHat. B aTom cnyyvae pukcupyeTcst 0TKas, 1 UCMbITaHNsi NOBTOPSIIOTCS;

- ybeantbes, uto B nocneayowme 60 c HAM THCC npoussoaut pacyeT koopauHaTt. MNoBTopUTh UCNbITa-
HWs1 MO MyHKTaM, ecnn Heobxoaumo.

MpumevyaHue—Ecnm cueHapun mMmuTaropa nepeycTaHoBIEH, HeKoTOopble HATI MHCC
FNMOHACC/GPS/TAITUITEO moryT noTpeboBaTe CTUPaHWS NPeAbIAYLUMX AAaHHbIX AT YCTaHOBEHWS peXrMa HOpMarbHOW
paboTbl. 3TO NPOUCXOAUT BCNEACTBUE TOro, 4To B HAIM NOCTOAHHO XpaHUTCS BPEMSA, YTO NPUBOAUT K HEBO3MOXHOCTU pabo-
Tbl NporpammMHoro obecneuenus HAIN n3-3a BpeMeHHOW 3a4epXKKN.

6.6.5.3.4 Pesynbrarbl UCnbITaHUi

TepMUH «Bbliaepkana WcNbITaHUA/OTKas» onpeaensdeT npusHak nosasneHua oTkaza B HAI
MOHACC/GPS/TAIMUIIEO u3-3a oTcyTcTBUS koopauHat Ha Bbixoge HAIM vepes 30 ¢ unu ns-3a nponycka
usMmepeHnin Yepes 60 ¢ nocne nosBneHUs oTkasa.

Ana onpeaenenns «Bbigepxana HAM ucnbiTaHWe UNK 0TKas» Npu NPoBepKe BPEMEHN MOBTOPHOIO NOUC-
Ka curHanos Heob6xoAMMO UCMoNb3oBaTb TabnuLy, onpeaensaoLLYIo NOPAAOK NPOBeAEHUS UCNbITaHUA U TPeby-
eMble pesynbTaThl.

6.7 NMpoBepka xapakTepUCTUK Ha cooTBeTCcTBUE TPeGoBaHuam FOCT P MK 60945

Bce ocHoBHble Tpeboahusi FTOCT P MOK 60945, koTopble OTHOCATCA K kaTeropumn 06opyaoBaHns «3awu-
LLIEHHOE» U «He3allULLeHHOe» OOIDKHbI BbINOMHATLCA.

Paspa6oTtunk annapatypbl AorpkeH o6bsiBUTL 3apaHee O NoGbiX YCNOBUSIX, KOTopble Heobxoaumo
BbIMONHUTL NPY NPOBEAEHUA KNIMMaTUYECKUX UCTIBITAHWIA.
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XapaKTepuCcTUKM HaBUTaLMOHHbIX curHanoB cuctembl FATIUNEO

B nonoce yacToT, 0TBEAEHHON NS CNYTHUKOBOW paguoHaBUrauMoHHOW cnyx6el, cnytHuku cuctembl FATTUIEO
Many4alwT [OecsiTb HaBWUTaLMOHHBLIX CUFHANOB B Tpex AuanasoHax uactoT — 1164—1215 MHz (E5a—Eb5Db),

1260—1300 MHz (E8), 1559—1591 MHz (E1).

B tabnvuyax A.1 1 A.2 npuBeaeHbl OCHOBHbIE XapakTEepUCTUKN PASNNYHBLIX CUTHAMOB, AANbHOMEPHbIE KOAbI U CITYX-

6bl cuctemsl FANTANIEQ.

Tabnwuuya A.1— OcHoBHble XxapakTepuUcTUKu curHanos cuctems FTATTUIEO

O6o3Ha4eHue Cropocrs
CwvrHansl YacToTa, MMy nepepauum, Cnyx6a, 4OCTyN K AaHHbIM 1 Koay
KaHana
cumBson/c
CurHan JaHHbIX B 1176,450 E5a—]* 50 Cn¥>K6a OTKPbITOro AoCcTyna, oT-
avanasoHe E5a KpbITbIN, 6€3 KoAMPOBaHUS AaHHbIX
MunoT-curHan B gna- 1176,450 E5a—Q** . MoanexuT onpegeneHuio
nasoHe E5a
CvrHan [JaHHbiX B Cnyxba oTkpbITOro pAoctyna,
avanasoHe E5b 1207140 E5b—I 250 cnyx6a o6ecnequvm| 6e3onacHoc-
T XKM3HW, OTKPbITHIN, 6e3 kKogupoBa-
HUA
MunoT-curHan B gna- HeT gaHHbIX
nasore E5b 1207,140 E5b—Q —
CuvrHan paHHbIX B 1278,750 EB—A** Onpeaenexa Cnyx6a orpaHu4eHHOro AoCTy-
awnanasoHe E6 na, KogupoeaHve AaHHbIX U Koga
CurHan pJaHHblX B 1278.750 E6—B 1000 Cnyxba kOMMep4ecKoro AocTy-
awnanasoHe E6 na, KogupoeaHve gaHHbIX
MunoT-curHan B ana- 1278,750 E6—C _ MoanexuT onpegeneHnto
nasoHe E6
CurHan JdaHHbIX B 1575.420 E1—A Onpepenena Cnyxba orpaHu4eHHOro AocCTy-
L-1-ananasone E1 na, KogupoeaHve AaHHbIX U Koaa
CurHan JdaHHbIX B Cnyxba oOTKpbITOro AocTtyna,
avanasone E1 (L1-gna- 1575.420 E1—B 250 cnyxb6a oGecnequVuﬂ 6esonacHoc-
nasoHe) TU KM3HU, OTKPBITLIN, 63 koguposa-
HUA JaHHbIX
MunoT-curHan B gua- MoanexuT onpegeneHnto
nasoHe E1 (L-1-gnana- 1575,420 E1—C —

30He)

* PasHas cocTaBnsiowan nogHecywmx E5a n E5b.
** KeagpaTtypHas cocTaenstowas nogHecywmx E5a n E5b.

*** MNogHecywasn vacroTa.

Mpumevanwne:

MoaHecywwe yacToThl Q M C SBNAOTCA NUIIOT-CUTHANaMK U HE CoaepXaT AaHHbIX LMGPOBOI MHGOPMaLUW, T.€. He

MOZYIMPYIOTCSI.
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Tab6nuuya A.2— OCHOBHblE XapakTepUCTUKM curHanoB n cnyx6 cuctemsl FTANTMIIEO

CurHansbl Hecywasn, My CKOpOCTb'\;f&e)ﬂ:aqM Huna, HocTyn k curHanam
E5a 1176,450 10,230 OTKPbITBIN KOA W AaHHbIE
E5b 1207,140 10,230 OTKPbITBIN KOA W AaHHbIE
E5a + b (Alt-BOC)* 1191,795 10,230 CvirHan BbICOKOW TOYHOCTU
E6-A 1278,750 5,1150 MoanexuT onpegenexHnto
E6 BC 1278,750 5,1150 OTKPBITHIN KOO W KOAWPOBAHHLIE
OaHHble
L1-A 1575,420 2,5575 MoanexuT onpegeneHnto
L1-BC 1575,420 1,0230 OTKpbITHIN KOA U AaHHbIE

* Alt BOC (15, 10) — (Alternative Binary Offset Carrier) — mogynsums AByXNO3MUMOHHBIM CABUIOM HECYLLLEN HacTo-
Tbl ¢ nogHecywen 15 MMy n yactoton nepegaym koga 10 M.

W3 gecatn curHanoe FAJIUJIEO veTbipe «nunoT-curHana» He cogepxaT AaHHbIX, HO NPUMEHSIIOTCA ANs YNyyWeHns
XapaKTePUCTUK CXEMbI CITEXEHUS.

Tpu curHana npegHasHaveHbl AN ncnonb3oBaHns cnyxdamm « OTkpbITOro goctynar n « Obecnevennn 6esonacHoc-
TV XKN3HU Y.

[Ba curHana npegHasHaueHbl Ans ucnonb3oBanust « Criy»k6oi orpaHMYeHHOro 4OCTyna» U UCNoMb3yloT KOAUPOBa-
HWe KOAOB AanbHOCTU M HABMTaLMOHHON MHopmaumm.

OAauH cyurHan ans ncnonb3oBaHus « Cnyx6om KOMMep4eCcKoro 4OCTyna» UCNonb3yeT OTKPbITHIA KOA C KOAUPOBaHUEM
HaBUraLMOHHOM MHGOpMaLUn.

KorepeHTHO nanyyaemble curHansl E5a n ESb npeactaBnsiioT cobol WnpokononocHsble CUrHanbl, UCNonb3ylowmue
meTog moaynsiuum Alt BOC(15, 10).

Kaxabli curnan nanydvaetcst Ha 6okoBon nogHecyLeln yactote 15,345 MMy (15 x 1,023 MI'y) n yactoTon nepegayqv
koga 10,230 MMy (10 x 1,023 MT"w).

OTOT cyrHan B ganeHerweM ycunmuBaeTcs v nany4aeTcs Ha Hecywen vyactote 1191,795 MIMu. LLnpokononocHbIv cur-
Han, ucnone3yowmin metog mogynsiuum Alt BOC o6ecneunBaeT pexxmmel paboTsl npueMHuka B nonoce yactot E5a n E5b:

- pasgensHoe cnexeHue 3a curHanamv ESa mn ESb Ha Hecylumx wacToTax;

- COBMECTHOE CriexXeHue 3a curHanamu B nonoce ESa+b kak ogHononocHbI curHan Havactote 1191,795 Mlu. Cne-
XeHwve 3a korepeHTHbIMM curHanamm ESa + b o6ecnevnBaeT yny4lleHHbIe XapakTePUCTUKU CXEMbI KOAOBOIO CNEXeHNn B
YCINOBUSIX BO3AENCTBUSA WYMOB M MOMEX 32 CHET MHOTOy4€BOCTU CUrHana.

Wcnonb3oanue metoga mogynsumm Alt BOC obecneuvBaeT HeTBEPTYHO HECYLLYIO YAacTOTY B CNEKTPE CUTHAMNOB CUC-
Tembl FAJTUIIEO. MepcnektuBHble paspaboTku HAM FTANTMNEO/GPS/TTIOHACC 6yayT ncnonb3oaTh kogoeble u haso-
Bble M3MEepPeHUs Ha YacToTax, ykasaHHblX B Tabnvue A.2.

Mo curHanam FAJTMITEO obecneynBaioTcs creayowmne UaMepeHust:

- MO KoAY AanbHOCTH;

- (ha3oBble M3MEPEHNH Ha HECYLLEN YacToTe;

- OOMMepOBCKUE MU U3MEPEHNSI CKOPOCTU M3MEHEHUs NCEBA0AANBHOCTH;

- COOTHOLWEHUsI curHan/nomexa.

B cooTBeTcTBMM C KOHUeNnuuen pa3suTtus curHanoe FAJTIMIIEO, cnexeHune 3a KaKabiM CUrHaNoOM CMCcTembl, BKItoYas
NUAOT-CUrHaN U CUrHaN MHOPMaLMOHHBIX AaHHbIX, OCYLLECTBNAETCH COBMECTHO, a Nony4eHHble 4aHHbIe MCMONb3YHTCA B
N3MepeHusIX.

Bnaropapsncnonb3osannio metoaa mogynsaumm Alt BOC, cnexeHwne 3a curHanamu E5aun ESb Tarcke moxeT ocylue-
CTBMNATHCS OAHOBPEMEHHO, YTO NO3BONSET NoNy4nTb 6onee BoICOKUI YPOBEHb 3alUThl U YNyYLleHHbIe XapaKTepUCTUKM
HaBUraLMOHHbIX OnpeaeneHui.
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Bubnuorpadcus

MexgyHapoaHasi KOHBEHLMSA No oXpaHe YenoBeveckon ku3umn Ha mope, CONAC,
naeaV be3onacHocTb MOpennaBaHusa

Mopckoe HaBurauuoHHoe o6opyaoBaHve U cpeacTea pagmocsnasun. nobanbHble
HaBWUrauMoHHbIe CNYTHUKOBbIE cucTemsbl. YacTk 1. [nobanbHas cucrema nosmumo-
HupoBsaHusi (GPS). MpremHas annapaTtypa. CtaHgapT TpeboBaHuii K xapakrepuc-
TUKaM, MeToAbl 1 TpebyeMble pe3ynbTaTbl UCNbITaHUA

Mopckoe HaBurauuoHHoe o6opyaoBaHve U cpeacTea pagmocessun. [nobanbHble
HaBWUraunMoHHbe CNYTHWKOBbIE cucTemMbl. YacTe 2. [nobanbHas HaBUraumoHHas
cnytHukoBas cuctema (TJIOHACC). Mpuemnas annapatypa. Ctanaapt tpebosa-
HUIA K XapakTepucTukam, MeTogbl UCMbiTaHWii u Tpebyemble pesyrnbTaTbl UCMbl-
TaHWN

Mopckoe HaBurauucHHoe o6opyaoBaHve U cpeacTea pagmocsssun. [nobanbHeble
HaBUraLMoHHbIe CryTHUKOBbIe cuctemsl. HYacte 3. FTAJIMIIEO — npuemnan anna-
paTypa. CtaHgapT TpeboBaHuii K xapakTeprncTUkam, MeTo bl UCnbiTaHuii u Tpebye-
Mble pe3ynbTaTbl UCMbITAHUA

Mopckoe HaBuraunoHHoe o6opyaoBaHve U cpeacTea pagmocsssun. [nobanbHeble
HaBUraLMOHHbIE CMYTHWKOBbIE cucTembl. Yacte 4. AuddepeHumaneHbie nogcnc-
Tembl. DGPS 1 OIMIOHACC. MpremMHas annapartypa. CtaHgapt TpeGoBaHui k
XapakTepucTukam, Metogel M Tpebyemble pe3ynbTaThl UCMbITAHUIA

LincppoBbie MHTEpteNCh 4Ns CyAOBOro HAaBUraLMOHHOIO U CBsI3HOro obopyaoBa-
HUSI M CUCTEM

Knaccudukauus rpynn napaMmeTpoB yCNOBUIA OKPYXalolen cpeabl u ux npepe-
Nbl — YCNoOBUs Ha cygax

OudpdepeHumnansHbie nonpaeku gnst AFINTIOHACC/DGPS, Bepeun 2.3

TexHUYeckne xapakTepucTuku nepegdavdn auddepeHumnanbHbIX NONPaBokK B rMo-
6anbHON HaBUrauMoOHHOW CNyTHUKOBOW cucTeme (CTHCC) B Anana3soHe 4acToT Mop-
CKMX pagnomMasikoB 285—325 k'

Monutuka mopennaesaHus B OTHOLWEHWM Byayuwien rmob6anbHOW HaBUraLUMOHHOM
CMYTHWKOBOWN CUCTEMBI

MepecmoTpeHHble TpeGoBaHusA MopennaBaHusl B oTHOLWEHUW Gyaylen rmobans-
HOM HaBWrauMoHHOW cnyTHWKoBoW cucTembl (THCC)

BcemupHas pagmoHaBuraumMoHHasi cuctema
CraHgapTsl TOYHOCTU CYA0BOXAEHUS

OkcnnyaTtauMoHHble TpeboBaHusi K CydoBOMY npueMHoMy obopyaoBanuio ans
npuema nHopmaLum 0T MOPCKUX PaAMOMasikoB, Nepeaatomx auddepeHumans-
Hbl€ NONPaBKM CNYTHWKOBbLIX HaBMraumoHHbelx cuctem GPS n INMOHACC

OkcnnyaTaumnoHHble TpeboBaHus k 06 begUHEHHOMY CYA0BOMY NPUEMHOMY 060py-
posanuio cuctem MNMOHACC/GPS

MNpaenna knaccudukaumm n NOCTPONKM CyaoB BHYTpeHHero nnasanusi ([NCBI1)

Mpaenna no obopyaceaHuto mopckmx cyaos, Yacts V. HaBuraunonHoe obopyao-
BaHne

[MpaBuna kBanuduKaumm 1 NOCTPONKMN MOPCKUX CYA0B
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