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HALULWOHAANbBbHBN CTAHAOAPT POCCUMCKOMN GELEPALMUMN

Fno6anbHble HaBUTaLWOHHbIE CNYTHUKOBbIE CUCTEMbI

PAOVUOHABUTALVOHHBLIE KOMMNNEKCHI ONPEAENEHUA MPOCTPAHCTBEHHOW OPUEHTALMN
MNOTPEBUTENEN HA BOLHOM TPAHCMNOPTE

TexHuyeckne xapakTepucTuku, meToabl 1 Tpebyemble pesynbTaTbl UCMbITAHWI

The Global Navigation Satellite Systems. Radionavigation complex spatial orientation users on the water transport.
Technical requirements, test methods and required test results

[ara BBegeHna — 2011—12—01

1 O6nacTb NpMMeHeHMUs

HacToswuii cTaHAapT pacnpocTpaHaeTcs Ha pajMoHaBUralMOHHbI KOMMIEKC, NpeAHasHavYeHHblli fas
onpejeneHnsa no curHanam rnobanbHbIX HaBUraLMOHHbIX CNYTHUKOBbLIX cuctem (ganee — M’HCC) FMOHACC/
GPS yrnos npocTpaHCTBEHHOW OpueHTaLmnn BEKTOpa YrNoBOro NOMOXEHUS CyiHA — UCTUHHOIO Kypca, KpeHa,
AvnddepeHTa, NCNOb3YEeMOro Ha CTagun NaaBaHWa MOPCKMUX CYA0B U CYA0B BHYTPEHHEro peyHoro n cMellaH-
HOro («peka — mMope») nnasaHus, KoTopas onpejenieHa kak npubpexHbole BOAbl, MOAXOAbI K TOPTaM, y3KOCTH,
raoe ceobofa MaHeBpMpOBaHUA OrpaHnyeHa, a Takke npu naaBaHUM B okeaHe AN Cy[0B, CKOPOCTb KOTOPbIX
He npesbiwaeT 70 y3n08 [1].

HacToswuii ctaHAapT ycTaHaBAnBaeT TeXHUYECKMe 1 aKcnayaTalumoHHble TpeboBaHua, MeToabl U Tpe-
6yemble pe3ynbTaTbl UCMbITAHWUIA K annapaType, UCNOMb3YeMOW TONbKO ANSA uenei onpegeneHns yrnos npo-
CTPaHCTBEHHOI OpveHTaLun NoN0XEeHNs guaMmeTpasnbHOi NA0CKOCTM CyAHa.

HacToswwuii cTaHfapT He pacnpocTpaHAeTcs Ha Apyrue BblYMCAUTENIbHbIE BO3MOXHOCTU, KOTOpPblE MO-
ryT 6bITb peann3oBaHbl B annapaTtype notpebutenei.

2 HopmaTuBHbIE CCbIJIKK

B HacToAWeEM cTaHAapTe UCNOb30BaHbl HOPMAaTUBHbIE CCbINIKU Ha criefylolwme ctaHgapThbl:

FOCT P 52928—2010 Cuctema cnyTHUKOBas HaBuraumoHHasa rnobansHas. TepMuHbl 1 onpegeneHus

FOCT P M3K 60945—2007 Mopckoe HaBurauunoHHoe obopyaoBaHue u cpepcTBa pagmocssasn. O6-
e Tpe6oBaHMa. MeTofbl UCMbITaHWI U TpebyeMble pe3ynbTaTbl UCTbITAHWIA

MpumMmeyaHune — Mpy NONb30BAHUM HACTOALLMM CTAHAAPTOM LieN1IeCO06pa3HO NPOBEPUTL AECTBIE CChINIOUHbIX
CTaHAapPTOB B MHC(POPMALWIOHHOM CCTEME OBLLEro Nnosb3oBaHUs — Ha oULMaNIbHOM caiiTe defepanbHOro areHTCTea
Mo TEXHUYECKOMY Pery/iMpoBaHuio 1 METPO/IOTUM B CETU VIHTEPHET U/ MO eXErofHo U3aaBaeMoMy UHGOPMALMOHHOMY
yKaszateno «HaumoHasbHble CTaH4ApTbI», KOTOPbI ONy6/IMKOBAH MO COCTOSIHUIO Ha 1 siHBapsi TeKyLLero roga, u no co-
OTBETCTBYIOLLMM €XEeMEeCAYHO U34aBaeMbIM MHCDOPMALMOHHLIM yKa3aTessiM, ony6/IMKoBaHHbIM B Tekyllem rogy. Ecim
CCbIIOYHbIN CTAHAAPT 3aMeHeH (M3MeHeH), TO MPK Mo/b30BaHWMM HACTOSALWM CTaHAAPTOM CliedyeT PyKOBOACTBOBATLCA
3aMeHSIOLLMM (M3MEHEHHBIM) CTaHAAPTOM. EC/NN CCbINOYHbIV CTaHAAPT OTMEHeH 6e3 3aMeHbl, TO MOJI0XKEHNe, B KOTOPOM
[aHa CCbIIKa Ha Hero, NPUMEHSIETCS B YaCTy, He 3aTparvBatoLLei 3Ty CCbIKy.

3 TepMWHbI, onpefeneHuns, 0603HaYeHUsA un CoKpalweHuns

3.1 B npoekTte ctaHgapta npumMmeHeHbl TepMuHbl no FTOCT P 52928, a Takxe cnegywouwune TepMuHsl ¢
COOTBETCTBYIOLUMMN ONpeesieHNAMN:

M3paHne ouymansHoe
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3.1.1 abconoTHaa TOYHOCTb OMpejeneHMs MecTononoxeHus notpe6butens MHCC: TouyHOCTb
onpegeneHns MecTononoXeHns noTpebutTensa B reoLeHTPUYECKOl NPOCTPAHCTBEHHON CUCTEMe KoopAMHaT.

3.1.2 aBTOHOMHbIi KOHTPO/Nb LEMNOCTHOCTW HaBUTalLWOHHOW annapaTypbl notpebutena MHCC:
MeTog KOHTPO/A LLeN0CTHOCTY rN06asbHON HaBUTaLMOHHOM CMYTHMKOBOW CUCTEMbl, OCHOBaHHbI Ha OLeHKe na-
pamMeTpoB NpUHMMAaeMbIX paguoHaBUraLMOHHbIX CUTHAN0B HaBUraLunoHHoW annapaTypoit notpebutens M'HCC.

3.1.3 anbmaHax N'HCC: NHudopmaumnna, nepegaBaeMas C KaXxAoro HaBMrauMoHHOrO KOCMUYECKoro an-
napata NTHCC B cocTaBe HaBUrauMOHHOro coobleHuns, BkAYyawLlwas B cebsa faHHble 0 CUCTEMHON Likane
BpemeHn MTHCC. gaHHble 0 60PTOBbIX WKaMax BpeMeHN BCEX HABUTALMOHHbLIX KOCMUYECKUX annapaToB U faH-
Hble 06 3neMeHTax Ux opéuUT U TEXHNYECKOM COCTOSIHUW.

3.1.4 guHammnyeckas norpewHocTb: MOrpewHocTb, Bbi3biBaemMas yckopeHmamu (Bubpaymsa, 6optosas
N KMneBas Kauyka, M3MEHeHMWe CKOpoCTW), AelCTBYLWMMN Ha cucTeMy. BenunuumHa n yactota NOrpewHocTn
CBfi3aHbl C BO3AECTBMEM OKpyXalLieil cpefbl 1 napaMeTpamu camoi CUCTEMbI.

3.1.5 gudhepeHT: yron Mexay ropu3oHTasbHON 1 OCHOBHOW MMIOCKOCTbIO CyAHa.

3.1.6 [OCTYNHOCTb CUCTEeMbl: BepoATHOCTb NonyyeHna notpebutenem B paboyein 30He JOCTOBEPHOW
MHopMaLMM 0 CBOEM MECTOMOJIOKEHUN B 3afaHHbli MOMEHT BpeMeHu U ¢ Tpebyemoii TOYHOCTbIO. Bbipa-
XaeTcs B NpoOLeHTax BPpeMeHW Ha BPEMEHHOM WHTepBase, B TeueHne KOTOpPOoro obecneymBalTca 3afaHHble
yCnoBus.

3.1.7 nHTepd elCHbIt KOHTPONbHbIA JOKYMeHT THCC: [JOKyMEHT, yCcTaHaBNMBaKW NI CTPYKTYpY, CO-
LepxaHue n hoopMaTt HaBUrauMoHHOW nHopmaumnmn, nepegasaemoit notpedutento MMHCC.

3.1.8 UCTUHHBIN Kypc: TOPU3OHTaNbHbIA Yron Mexay BepTUKanbHbIMU MAOCKOCTAMU, NPOXOAALLUMU
yepes UCTUHHBI MepuanaH u 0CHOBHYIO NJIOCKOCTb CyAHA, OTCYUTbIBAEMbI/i OT UICTUHHOTO CeBepa Mo YacoBOW
cTpesnke go 360°.

3.1.9 KpeH: Yron mexay BepTUKasibHOW 1 OCHOBHOM NAIOCKOCTbIO CyAHa.

3.1.10 MHOro/Ny4eBOCTb paguoHaBuUraumoHHoro curHana FHCC: 3dekT, BO3HMKAOWMIA Npu npu-
eme HaBurauuoHHOW annapaTypoil notpe6butens THCC pagvmoHaBuUralMoHHOIO curHana ¢ Of4HOro M TOro xe
HaBuWraunmoHHOro kocmuueckoro annapatra MHCC, HO C pa3HbIMU TPAEKTOPUSAMU MPOXOXAEHUA BCNeacTBme
OTpaXeHus curHana oT NOBEPXHOCTU 3eman n 6amnsnexatimux o6bEeKToB.

3.1.11 onpepeneHve mecTonosioxeHusa notpebutens NTHCC (Hpk. mecToonpeaeneHne notpedutens
THCC): OnpegeneHne NpocTpaHCTBEHHbIX kKoopAuHaTt notpebutens MTHCC.

3.1.12 norpewHOCTb HaBUTraLMOHHOTO onpefeneHna: CratuctTunyeckas xapakTepuctuka pasHoOCTU
Mexay HaliAeHHbIM MOJIOXEHNEM NOTPEOUTENS U UCTUHHBIMU KOOpAUHaTaMK A1 MPOU3BOJIbHOW TOUYKMN B 30HE
06CcNyxuBaHnsA B TeYeHne 3alaHHOro MHTepBasa BpeMeHu.

3.1.13 pas3peleHne HeoAHO3HAYHOCTH ha30BbIX N3MepeHunii B THCC: OnpeaenexHne Lenoro yucna
ONTMH BOJH, YKNablBAOLWNXCA B PACCTOSAHUN MeXAy HaBurayMoHHbIM KocMuyeckum annapatom MHCC u Ha-
BUTaLMOHHOW annapaTypoii notpebutens THCC npu o6paboTke ha3oBbIX U3MEPEHUIA.

3.1.14 caHKUMOHUPOBAHHbLIK AOCTyN: [OCTyNn K HABUraLMOHHbIM CUTHaNam C WCMOMb30BaHWeM cne-
LnanbHbIX KOAOB, NPefoCcTaBNAEMbIX NOTPEOBUTENAM.

3.1.15 cucTtemHasn wkana BpemeHn N'HCC: Wkana BpemMeHun, npegHasHavyeHHasa 4N BPEMEHHO npu-
BA3KM OCHOBHbIX MpoLeccosB BO Bcex nogcucremax MHCC.

3.1.16 cuctema koopamuHaTt: OnopHas cuctema KoopauHat, uUcnonb3yemas NS pacyeTa KoopauHat
mecTa.

3.1.17 cTaHfapTHasa TOYHOCTb HABUTALMOHHbLIX OnpeAeneHnii: 3afaHHblii ypoBEeHb TOYHOCTH onpe-
[eneHnst NPOCTPaHCTBEHHbIX KOOPAMHAT, COCTaBNAIOLWNX CKOPOCTN ABVXEHNS U NONPaBKM YacoB, AOCTYMHbINA
nwb6omy notpebutenio THCC.

3.1.18 dyHKuMOHanbHOoe gonosiHeHne THCC: Komnnekc TeXHMYeCKUX U nporpaMMmHbIX CPefcTs,
npegHasHayeHHblli 4ns obecneveHns notpebutena THCC gononHUTeNbHOU MHOpMaumeli, no3sonstoLwen
NOBbICUTb TOYHOCTb U AOCTOBEPHOCTb ONpefenieHns ero NPOCTPAHCTBEHHbIX KOOPAMHAT, COCTaBNAOLINX CKO-
poCTV ABWXEHWNS 1 NONPABKM YacOB W rapaHTupyoweli uenoctHocTb MTHCC.

3.1.19 adhomepugHas nHopmaunsa FTHCC: CoBOKYNHOCTb fiaHHbIX HABUraLMOHHOTO COObLeHus, no-
nyyaemoro notpeéutenem N’HCC c 60pTa HaBMrauMoHHOro kocMuyeckoro annapata N'HCC n nossonsowero
eMy onpefenAaTb NPOCTPAHCTBEHHbIE KOOPAUHATBLI, COCTABNAOLLME CKOPOCTU ABUXEHUA U BPEMS.

3.1.20 akcnnyaTtaumoHHasa rotoBHocTb THCC (Hpk. gocTynHOCTb): CNoCO6HOCTbL rNo6anbHOl HaBwm-
rauMoHHON CNyTHUKOBOW cucTembl obecneuymBaTb NpPoOBeAeHWE HaBUraLMOHHLIX onpegeneHuii B 3afaHHbll
MOMEHT BpPEMEHMW.

3.1.21 yrnosas CKopocTb noBopoTa: BennunHa nameHeHMs MIHOBEHHOIO 3HA4YeHUs Kypca 3a efuHu-
Ly BpEMEHM!.
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3.1.22 uenoctHocTb THCC: Cnoco6bHOCTb rNo6anbHOl HaBUTaLMOHHOW CMYTHUKOBOW CUCTEMbI Bblga-
BaTb noTpebutensam THCC cBoeBpeMeHHOEe W AOCTOBEPHOE NpefynpexieHne B Tex cry4vasx, Korga kKakue-
nnM60 M3 ee HaBUTraLMOHHbIX KOCMWYECKMX annapaToB HeMb3s UCNOAb30BaTb MO Lie/IeBOMY Ha3Ha4yeHWI0 B
NosIHOM ob6beme.

3.2 B npoekTe cTaHgapTa UCMNO/b30BaHbl crefylolwme 0603HaUYEHUSI U COKpaLLeHUs:

ANC — aBToMaTuyeckas ngeHTUduKaLmoHHas cuctema;

FHCC — rnob6anbHas HaBUraLMoHHas CNyTHMKOBAsA cUCTEMA,;

FMOHACC — rnobanbHas HaBuraunoHHas CnyTHMKOBas cuctema Poccuiickoli degepaunu;

NWHMAPCAT — cnyTHMUKOBas cuctema CBA3u,

KW — KoppekTupylLwasa nHchopmalus:

KKC — KOWUTPOJIbHO-KOPpPEKTUPYIOLWas cTaHums:

nanc — nokanbHasa guddepeHunanbHas nogcuctema:

MKKP — MexayHapogHblii KoHCynbTaTuBHbIN KomMuteT no Pagnocsssu;

MIB — MOZAYy/Nb NPUEMOBbLIYNCUTENbHBIN;

HAN — HaBWraumoHHasa annapartypa noTpeéuTenei;

M3-90 — obuwe3emMHasn cuctema koopauHat «MapameTtpbl 3eman 1990 r»;

MK — MNPUEeMHUK KOpPpPeKTupytoLw e nHopmaunn:

PKMNO — paAnoHaBUraLMOHHbI KOMNIEKC NPOCTPAHCTBEHHOW OpUEHTALUN;

C/A — OTKpbITbIV KOA AOCTyna;

CKnM — CpefHsaa KkBagpatnyeckas NorpelHocTh;

CT — CcTaHjapTHasa TOYHOCTb;

COG — KypC OTHOCUTenbHO rpyHTa (MyTesoi yron);

COR — nonpaskKu;

DGPS — AndchepeHumanbHas nogcuctema NFMHCC GPS:

DTM — OMOpHble CUCTEMbI KOOPAUHAT;

DGLN — AndpepeHumanbHas nogcuctema FMHCC TJIOHACC;

ELV — Yros BO3BbIWEHUA CNYTHUKA Ha/ FTOPU3OHTOM:

GPS — rnobanbHas HaBurauMoHHas cnyTHMKoBas cuctema CoeauHeHHbIX LUTatoB AMepuku;

GBS — onpepgeneHue otkasa cnyTHuka NHCC;

GGA — [aHHble 0 KoopanHaTtax mecta no GPS;

GLL — [ aHHble 0 KoopAuHaTax MecTa;

GNS — f[aHHble 0 KoopanHaTtax mecta no FTHCC GPS n NMTOHACC;

GRS — pasHoCTb fanbHocTel Ao cnyTHMka MHCC;

GSA — dakTop yxyaweHusa TouHoctn FHCC, gelicTBytoWwmMe CNyTHUKK:

GST — cTaTtucTuyeckas owmnbka ncesgoganbHoctn no THCC;

GSsv — BUAuMbIe cnyTHUKKM THCC:

HDOP — TOpPW30HTasbHbIV reomeTpuyecknii thakTop yxyaLWweHna TOYHOCTM MecToonpeaeneHns B
pexume ABYXMEPHbIX U3MepPeHNii;

HDT — [AaHHble 06 UCTUHHOM Kypce;

MSK — MaHUNynauns ¢ MMHUManbHbIM (Da30BbIM CABUIOM;

PDOP — MNPOCTPAHCTBEHHbI reomMeTpuyecknii pakTop yxyAlweHUss TOYHOCTU B pexume Tpex-
MEpPHbIX U3MEPEHNI MECTONONOXEHNS:

NMEA — HauWOHasNbHbIi MOPCKOW CTaHAApT A8 COMNPSHXKEeHUS C BHELHUM HaBuUrayMoHHbIM 060-
pyfoBaHuem;

PRDCU — YINbl NPOCTPAHCTBEHHON OpueHTauun — Kypc. KpeH, audepenT;

PRC — nonpaBKa ncesaoaanbHOCTH;

RRC — nonpaska K CKOPOCTU U3MEHEHUS NCeBLOAANBHOCTH:

RAIM — aBTOHOMHbI KOHTPO/Ib LLE/IOCTHOCTU B NMPUEMHUKE:



FOCT P 54118—2010

RMC peKkoMeHAyeMblii MUHUMabHbIA nepeyveHb gaHHbIXx Mo GPS n MMOHACC:
ROT CKOpPOCTb NMOBOPOTA CyAHa;

RTCM pagmoTexHuyeckas KOMMCCUA N0 MOPCKUM cnyxbam:

RTCA pagnoTexHmyeckas KOMMCCUA NO aBUaLMOHHbIM Cnyx6am:

SA pexum nsbupatenbHoro goctyna paéotel THCC GPS;

SBAS cuctemMa PyHKUMOHAsbHbIX AOMOIHEHNIA CYTHUKOBOTO 6a3npoBaHns:
SOG CKOPOCTb OTHOCUTESNILHO TPyHTA:

VTG nyTeBOW Yron U CKOPOCTb OTHOCUTESIbHO TPYHTA,;

uTC YHMBEpPCasbHOEe KOOPAMHUPOBAHHOE BpeMs;

YKB yNbTpa KOPOTKUE BOJIHbI;

UTC(SU) KoopauHupoBaHHoe BceMupHoe Bpemsa Poccuu;

WGS-84 BCEMUpPHAas reofesnyeckan cucrema koopamHar 1984 r;

WER owwnbka cnoB, xapakTepusyloLias NpPoLeHT NOTePAHHOK nHopmauuu;
VDL YKB nuHusa nepegauun gaHHbix AUC;

ZDA Bpemsa v gara.

4 TexHUKO-3KcnyaTauuoHHble Tpe6oBaHusa kK PKMO

4.1 O6uwwne TpeboBaHus k PKMNO

TexHonormm u metogbl ucnonb3osanma PKMO BkaoyawoT B cebs onpegeneHne yrnos NPpOCTPaHCTBEH-
HO opueHTauuu AnamMeTpasibHON NNOCKOCTU CyfHa, KpeHa, AuddepeHTa, a Takke OLEeHKY U KOHTPO/b Xa-
pakTepucTMK NCNo/b3yeMoil annapaTypbl Ha BOJHOM TpaHcnopTe. XapaktepucTtuku PKIMO onpegensoTcs ¢
yyeToM criefyrLnx BO3MOXHbIX NoMexoo6pasywux akTtopos, 4eACTBYIOLWMX B npouecce hopMupoBaHns
“3MepuTenbHO nHhopmayum:

- norpelwHocTe 60pTOBOIA LWKaNbl BPEMEHWN HAaBUTALNOHHBIX CYTHUKOB;

- norpelHocTei pacyeta athemepus HaBUralMOHHbIX CNYTHUKOB C UCMOMIb30BaHMeM annapaTtypbl no-
Tpebutens;

- MHCTPYMEHTa bHbIX NOrpeLlHocTeli annapartypbl NoTpebutens, o6yCc/noBAEHHbIX HaINYMEM LIYMOB B
TpakTe NpMeMHuKa;

- MPenATCTBUIA MPOXOXAEHUIO PajMOCUTHANO0B 3a CYeT BO3AENCTBUSA OKpyXalLWux o6beKToB MHMpa-
CTPYKTYpbl CyfHa B rOPU30OHTa/IbHOI MIOCKOCTY gnarpammMbl HanpasB/IEHHOCTU aHTEHH:

- MHOTO/ly4eBOCTU pacnpocTpaHeHus curHanos THCC B pesynbTaTe BO3AeWCTBUA Ha BXOA NpUeMHUKa
nepeoTpaXeHHbIX CUTHA/M0B OT MeTal/InYeckux 06bEKTOB U MOBEPXHOCTEN, MMEILMX XOPOoLY oTpaxato-
LY CNOCOBHOCTD;

- noHocpepHol 1 TponocepHO 3aepXKU CUTHANOB:

- TeOMEeTPUYECKOTO PACMOIOKEHUA NPUEMHUKa U HabNoAaeMblX CNYTHUKOB, B/IMSIHUE KOTOPOro Ha TOu-
HOCTb OonpejesieHns KoopAanHaT o6bekTa xapakTepusyeTcs COOTBETCTBYIOLWMUM reoMeTpuyeckumMm hakTopom;

- paguonomex, cosfaBaeMbiX Pas/IMUYHbIMU BHELIHUMU UCTOYHUKAMM.

Xapaktepuctukn PKMO gonxHbl COOTBETCTBOBATL TPe6OBAHMAM MO TOYHOCTU ONpefesieHns BekTopa
MOIOXKEHNA AnamMeTpasibHON NI0CKOCTU CyfAHa — UCTUHHOTO Kypca, kpeHa, guddepeHTta ANa YCAOBWIA 3KC-
nayatauum Ha MOPCKMUX Cyfax 1 cyjax BHYTPEHHEro peyHoro u CMeLaHHoro («peka — Mope») nnasaHus.

Mpu BbIGOPE XapakTepUCTUK WCNOMb3yeMoll annapaTtypbl HEO6XOAMMO yuuTbiBaTb Mpucylyne e oco-
6EeHHOCTN. OCHOBHBIMMW N3 KOTOPbIX ABASIOTCA METOAbI U PEXUMbI MPUMEHEHWNS:

- aBTOHOMHbIW pexuM, KOTopblli npegnonaraeT UCNONb30BaHME A8 pelleHns HaBWUrauuoHHON 3ajauun
onpejeneHns BekTopa noaoxeHus uHgopmaymum, noctynatwuieii ot FMTIOHACC unn NMOHACC/GPS;

- andbdhepeHumanbHblii pexum, npeanonaranwmii ©CNosab3oBaHNe ANA pelleHns HaBUraynoHHON 3a-
[auyn onpefesieHns BeKTopa MOJIOXKEHUSA CyfHa KoppekTupyouweil nHdopmauyum (guddepeHymanbHbix no-
npaBoOK) OT LIMPOKO3OHHbLIX AndpepeHLmanbHbiX NOACUCTEM CNYTHUKOBOTO 6asmpoBaHus SBAS. oT 6epe-
TOBbIX KOHTPO/IbHO-KOPPEKTUPYIOLWNX CTaHuuii, paboTawwmx B CB-gnanasoHe 4acToT, a Takke MNonpaBsok,
nepepasaembix no YKB kaHanam AUC,;

- cTatuyecknii pexmm PyHKLUMOHMPOBAHUSA, KOTOPbI 06ecneunBaeT ycpejHEeHNE MTHOBEHHbIX 3HAYEHWN
KoOpAmMHaT 3a 3afjaHHblil Nepunog BpeMeHn Npu pasInyHbIX PacnosioXeHNaX CNYyTHUKOBbLIX CO3BE3Auii, YTO No-
3BOJISIeT YMEHbLWMNTbL OWMNOKN pelleHns 3ajaumn 3a cYeT CUCTEMAaTUYECKON M LYMOBOI COCTaBAIOLWMX.
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4.1.1 MeToabl onpepeneHna KoopanHart

1 ABTOHOMHBIN peXunm

MpumeHsAeTca AN NOMYYEHUA KOOpAMHAT MeCTOMnonoXeHus aHTeHH PKMO Ha cygHe ¢ MeTpoBbiMMW
YPOBHSAMU TOYHOCTMW NPY NaaBaHUN B OTKPbLITOM MOPE U B NPUGPEXHOK 30HEe. TOYHOCTb aBTOHOMHOTO NO3ULM-
OHMPOBAaHUA OLEeHMBAeTCA C Y4eTOM OCHOBHbIX NOMexoo6pasyLwunx hakTopoB — norpewHocTen achemepng
HabngaeMblX CNYTHUKOB, MOTPELIHOCTel NMPUBSA3KM HABUraLMOHHOIO curHana Kk 60pTOBOI Likane BpeMeHu
HaBWUTraLMOHHOr0 CNYTHUKA; MHCTPYMEHTa IbHbIX NOTPELIHOCTEl annapaTypbl NOTpebuTenei, a Takke BAUAHUA
BHeELLHel cpefibl HA pacnpocTpaHeHne pagMoCcurHanos.

MpuMeHeHNne aBTOHOMHOIO pexuma onpefeneHus TekylMX 3HauyeHWin HaBUTaLWOHHbIX NapaMeTpoB
OCYLLeCTBAETCS C y4eTOM BO3MOXHbIX 3HayeHuii CKIM onpegeneHnsa abCconoTHLIX KOOPAMHAT, B 3aBUCHMOCTH
oT ucnonb3dyemoii THCC. Be3 ncnonb3oBaHNa KOAOB BbICOKOW TOYHOCTM MOFPELIHOCTb ONpeaesieHns Koopan-
HaT (c BeposTHOCTblO P = 95 %) cocTaBnseT; no cucteme GPS — 13 meTpos, no cucteme NMOHACC — 40 m,
B coBMeLeHHOM pexume MNOHACC/GPS — 15 m.

2 OTHOCUTEeNbHble onpeaeneHuns

[ns obecneveHns BbIpaboTKM annapaTypoii yri1oB NPOCTPaHCTBEHHOW opueHTaunn cyaHa; kypca, kpeHa
n andpchepeHta npuemHukn MHCC B coctaBe PKIMO noMMMO CTaH4apTHbIX U3MepeHuii pagnoHaBUraLnoH-
HOro napameTpa A0/MKHbl (hopMUpoBaTb U3MEpPEHNSA NMONHOW (ha3bl HecyLlel YHacToTbl A4NA KaXA0N U3 UCMNOSb-
3yeMblX aHTeHH. IHCTpyMeHTanbHas NorpelwHocTb n3mepeHns asbl Hecyl el He J0/DKHa NpeBblatbh 1 MMm.

3 AundbchbepeHymanbHbiil pexum

MpumeHsaeTca AN NONYyYEeHUA KOOPAUHAT MeCcTononoXxeHna aHTeHH PKIMO Ha cygHe ¢ MeTpOBbIM YpPOB-
HEM TOYHOCTW MpW UCMNOMb30BaHUN AU depeHynanbHbIX NONPaBokK, KOTOPble BbIYUCNAKTCA Kak pasHoOCTU
MeXay WU3MEepEeHHbIMU 3HA4YeHUSAMMW NCeBAOAANTbHOCTEN U 3HAYEHUSMU PaCCTOAHWI MexXay NPUEMHUKOM W
CNYTHWKaMU, BbIYUCAEHHBIMU MO M3BECTHbIM 3HAYEHUAM KOOPAMHAT aHTeHH npueMHukoB KKC n 60pToBbIM
ahemepugam CnyTHUKOB.

PKMO pomxeH obecneymBaTb BO3MOXHOCTb nMpuema u 06paboTKM KoppekTupylolwein nHdopmayuu,
opmupyemoii:

- WMPOKO30HHbIMMN AndbhepeHymanbHbiMu nogcuctemamun ctaHgapta SBAS;

- KKC TMOHACC/GPS B CB agnana3oHe 4acToT, B COOTBETCTBUN C [4];

- 6asoBbiMu cTaHuusmm ANC B Buge VDL coobuweHus 17.

MeToa anddepeHLmanbHOro NO3NLMOHMPOBAaHUSA NMPUMeEHSeTCcss B npegenax 06bsiBNeHHoW pa6ouyeli
30Hbl AnddepeHunanbHoO NogcuUcTeMbl C y4eTOM MakcumasbHO AOMyCTMMOro yganeHua cygHa ot KKC. B
npegenax KOTOporo namMeHeHue guddepeHymanbHbiX NONPABOK CUMTAETCA He3HauuTenbHbIM. Aud depeHuym-
anbHbli pexum obecneymBaeT NOTPELWHOCTb ONpeAeneHns KoopanHaT aHTeHH PKMO B ctaTMyeckoM 1 gunHa-
MWUYECKOM pexume paboThl, He npeBbiwatyo 10 M (ana BeposTHOCTU 95 %).

B HOpManbHbIX ycnoBuax paboTbl MOrpewHoOCTN U3MepeHunii HaBUraLoHHbIX napameTpoB B audde-
peHumnanbHom pexume no FTHCC NMOHACC/GPS pgonxHbl 6bITb;

- 3 M Npu UCMOJSIb30BAHUN CUTHAJIOB NOMNPAaBOK WMPOKO30HHbLIX And depeHynanbHbix nogcmuctem B op-
maTe SBAS;

-2 M npu wucnonb3oBaHun AudphepeHumanbHbiX NonpasBok, NpuHuMaembix oT KKC. pab6oTtawwmx B
CB-gnanasoHe;

MorpewHoCTN N3MEPEHNIA YINI0B NPOCTPAHCTBEHHOI OpYEHTaLUN C BEPOATHOCTbI 95 % A0/IKHbI ObiTh;

- Kypca cygHa 0,27 R rge R — gnuvHa aHTeHHO 6a3bl B MeTpax;

- KpeHa u guddepenta 0.47R roe R — anunHa aHTeHHOl 6a3bl B MeTpax.

4.2 HasHauyeHve pagMoOHaBUIALLMOHHOIO KOMMAEeKca NPOCTPAHCTBEHHON opueHTaLum

PKMO pomxeH obecneynBaTb HENpepbiBHYID aBTOMATMYECKYl0 BbIpabOTKY TEKyLiMX 3HA4YeHWi yrnos
NPOCTPaHCTBEHHON OpuUeHTaunn anameTpanbHO NAOCKOCTH cyaHa (Kypca, KpeHa, auddepeHTa) notpebuTte-
nei Ha BogHOM TpaHcnopTte no curHanam N’HCC MMOHACC/GPS.

PKMO npepHasHauyeH Ana HaBUrauMoOHHOTO ob6ecrneyeHus MOPCKUX CyA0B MpuW njaBaHUy B OTKPbITOM
Mope 1 NpubpexHoi 30He, N0 KaHanaM Ha NoAxofax k noptam, B NOPTOBbIX BOAAX, MPOXOXAEHUN y30CTel, rae
cBo60/ja MaHeBpUPOBaHUA 3aTpy[HeHa, a Takxke /18 HaBUraunoHHoro obecnevyeHus cyoB peyHoro triorta
npv ABWXEHUN MO 03epam, BOLOXPaHUIMLAM, pekam U KaHanam.

HacToawwnii ctTaHfapT NPUMEHUM Takxe AN BblICOKOCKOPOCTHbIX CYA0B.

HacTtosawuii ctaHaapT ycTaHaBvBaeT OCHOBHble TpeboBaHus k PKIMO B YacTn onpepeneHus coctaBns-
IO MX BEKTOPA YIr/I0BOTO MOJIOXEHUA — UCTUHHOTO Kypca, KpeHa, auddepeHTa.
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B HacTosiwem cTtaHgapTe k PKMO B kauyecTBe AONOMHUTESIbHON PYHKLMOHATBHOW BO3MOXHOCTY BK/IO-
YyeHbl Tpe6oBaHMA K BbIYMC/IEHUIO APYrMX NapaMeTpoB, KOTopble obecneyveHbl B annapaType W kacawTcs
onpejenieHNs KoopAanmHaT MecTa CyjHa, CKOPOCTM OTHOCUTEIbHO TPYyHTa, NYTEBOro yria v BpeMeHu.

[ononHutensHsle BO3MOXHOCTU PKMO. cBsi3aHHble C BbIYNC/IUTENIbHBIMU (PYHKLUMAMUN nepefayn BXof-
HbIX/BbIXOAHbIX flaHHbIX U OTOBpaxXeHneM WHOPMaUUN Ha AuUcnee, He JOJSIKHbl yXy[lwaTb XapakTepucTuk
annapatypsbl, onpeaensiemMblX HaCTOALLMM CTaH4apPTOM.

4.3 TpeboBaHus K cocTaBy ob6opyaoBaHua PKMNO

TepmuH «PagnoHaBuraynoHHbI KOMNEKC NPOCTPAHCTBEHHOW OpueHTaLuu YrnoB NOMOXEHUA cyfHa»
onpegensieT cocTaB annapartypsl, BkaovyaloLeid Bce y3bl U 610K, KOTOpble HEO6X0AMMbI AJ1S1 BbIMO/THEHNSA
3afaHHbIX QyHKUNIA annapaTtypbl.

B cocTtaB PKMO B 06a3aTenbHOM nopsiake AO/KHbI BXOAUTb cnegytouime pyHKLMOHanbHble 610KK;

1) aHTeHHbI, 06ecneunBatwwme npuem curHanos NMHCC NMOHACC/GPS. KonmyecTBo aHTEHH onpeje-
NnAeTca KoIMYeCTBOM YCTaHOBIEHHbIX NPUEMHUKOB. Mpu Hann4Mm Tpex NPMeMHUKOB BO3MOXHO OHO3Ha4YHoe
onpejeneHne Bcex Tpex yrnoB NPOCTPAHCTBEHHON OpueHTauun anaMmeTpanbHOl NN0CKOCTU cyAHa — Kypca,
KpeHa n gudppepeHTa. Mpu NCNoNb30BaHUM BYX aHTEHH BO3MOXHO onpejesieHne nobbiX ABYX Yr/0B B 3a-
BMCUMOCTMN OT OpMeHTaLumn aHTEeHHOI 6asbl;

2) aHTeHHa, obecneuyuBatowas npuem guddepeHumanbHbiX NONpPaBoK, NnepefaBaemMbiX 6eperosbiMu
cTaHunamm guddnoacucrtemsl. Mpuem guddepeHymanbHbiX NONPaBoK OT WMPOKO30HHbLIX CUCTEM CMYTHUKO-
BOro 6a3npoBaHnsA OCYLLEeCTBAAETCS MO OCHOBHbIM KaHanam npuema curHanos NHCC;

3) npueMHukn curHanos cuctembl MMTOHACC/GPS. Mpu Hannuuu Tpex NpueMHUKOB BO3MOXHO OAHO-
3HaYyHoe onpejesieHne BCex TPex YrNoB MPOCTPAHCTBEHHOW OpMeHTauuu cygHa — Kypca, kpeHa u audpge-
peHTa.

Mpu ncnonb3oBaHWN ABYX BO3MOXHO onpefenieHne nwbbiX ABYX YrN0B B 3aBUCMMOCTU OT OpueHTauuu
aHTeHHOoli 6asbl;

4) BCTpOeHHbIi B PKMNO npueMHUK CUTHAN0OB KOppekTupyloLweli nHipopmaymmu, nepegasaemMmoii 6epero-
BbIMW KOHTPOJ/IbHO-KOPPEKTUPYIOLWMUMIN CTaHUuAMM gudpdnoacmucTembl B CpeHEBO/THOBOM AnanasoHe;

5) npoueccop, obecneymBatLwmnii 06paboTKy U pacyeT napameTpoB — YI/10B MPOCTPAHCTBEHHON OpUeH-
Tauuu cyHa, a Takxe KoopAnmHaT MeCTOMNONOXEHUS;

6) YyCTPOCTBO KOHTPONA U COMPSIXEHUS;

7) pvcnnei 4Nsa oTobpaxeHusa yraoB Kypca, kpeHa, agnddepeHTa n gpyrnx BbIXOAHbIX JaHHBIX — KOOP-
[VHaT MEeCTOMNOIOXEHUSA, CKOPOCTU U NYTEBOro yrna.

4.4 TexHuueckme TpebosaHus Kk PKMO

4.4.1 TMpuemHukn PKMO gomxHbl obecneynBaTtb npuem n 06paboTky curHanos cnytHukos MTHCC MNO-
HACC Ha nonoxuTesibHblX, HyNeBbIX U oTpuuatenbHbix nutepax (CT — kop) n GPS (C/A — kop) B Auana-
30He yacToT L1. a Takke obecneuymBatb pacyeT WNPOTbl U AONTOTbl MecTa CyAHa B 06Lie3eMHOl cucteme
koopauHaT M3-90.02 n BcemupHoli reoge3nyeckoin cucteme koopanmHat WGS-84 ¢ oTobpaxeHnem reorpa-
hrmyecknx KoopamHaT B rpagycax, MUHYTax, ThICSAUYHbIX 401X MUHYTbI 1 BpeMeHU ob6cepBaLuii OTHOCUTETIbHO
UTC(USNO).

[lonxHa 6bITb NpefycMOTPeHa BO3MOXHOCTb Npeobpa3oBaHns BbIYNC/IEHHbIX AAHHbBIX B CUCTEMY KOOP-
AVHaT. NPUMEHSIeMyI0 B UCMOJIb3yeMOl HaBUraLMoHHOW kapTe. Ecim Takasi BO3MOXHOCTb NpefycMOTpeHa, To
Ha gucniee fo/KeH oTobpaxaTbCa MpuU3HakK paboTbl NPUEMHUKA B pexume npeobpasoBaHUsi KOOpAMHAT C
yKazaHnem 1cnosib3yemoi cMcTeMbl, B KOTOPOI BblAAKOTCA KOOpAUHATLI MecTa.

4.4.2 KMNO pgonxeH obecneuynBaTb pacyeT, BblAayy Ha WMHAUKALWIO U BHEWHWM noTpebutensm yrnos
NMPOCTPAHCTBEHHOW OpMeHTaunn anamMmeTpasbHON NI1OCKOCTU CyAHa — Kypca, KpeHa u guddepeHTa npu Kom-
nnekTauMm TpemMsa npueMHuKamm n HaBuraumoHHbIMyU aHTeHHamun THCC nnun nobbix ABYX YIN0OB NPY KOMNEK-
Tauuu ABymMA npuemMHukamu n aHteHHamum FTHCC ¢ nHankaunen yrnos opmeHTaumu 40 cOTbiX AOMENR rpagyca.

4.4.3 BcTpoeHHbli B PKMO npueMHuk KoppekTupytoueii nugopmauun (MKW) gonmxeH obecneumsatb
npuem n gekoguposaHune guddeperymansHoin nupopmauun THCC MNMOHACC/GPS. nepefaBaemoii pagno-
Maskamu B Anana3oHe yactoT 283.5—315 kl'y B PernoHe 1 v B gnanasoHe 285— 325 kl'y B PermoHax 21 3 B
cooTBeTcTBUM C [8].

4.4.4 TpuemHukun curHanos cuctem NOHACC/GPS PKMO gomkHbl ob6ecneuynsaTb NOUCK U 06paboTKy
CUrHaNOB CNYTHWKOB NPU U3MEHEHWW WX YPOBHEN Hecylieil 4acToTbl Ha Bxoge OT MuHyc 130 gbm Ao mu-
Hyc 120 oBM. n3mepeHHbIx B nosioce 3 A4b Ha BbIXoAe NPUEMHON aHTEHHbI C IMHENHON nonapusaumnei.
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lMocne 3aBeplieHVNa MOMCKa CUTHAMOB NPUEMHUKM AO/MKHbI obecrneumBaTb CAexeHue 3a curHanamu
CNYTHWKOB MPU NOHWXEHUMN YPOBHSA CUTHANOB Hecyllel 4acToTbl 40 MUHYC 133 gbm.

4.4.5 TprveMHUK KOppeKTupylouieid nHcopmauun gomkeH obecnoynsatb paboTy B UHAMUYECKOM Ana-
nasoHe U3MEeHeHNs1 ypoBHeW NpuHMUMaeMbix curHanos oT 10 go 150 mB/m.

B pexume cnexeHus Tpebyemblii ypoBeHb cUrHana [o/mkeH 6biTb He MeHee 10 MkB/M. B pexume nouc-
Ka curHana Tpebyemblit ypoBeHb — 20 MKB/M.

4.5 Tpeb6oBaHWA K aKCNyaTauMOHHbIM Xxapaktepuctnkam PKMO

45.1 Tpeb6oBaHus K npueMHuUKy curHanos N’HCC

B kauyectBe npuemHuka curHanos N’HCC B coctase PKIO wncnonb3yetca moay/sb MPUEMOBbLIYUCN-
TeNbHbIN.

MTMB, No OCHOBHbIM NapameTpam, A0/DKEeH COOTBEeTCTBOBaTb TpeboBaHuam (2). [3]. [4] n obecneunBaTtb
HenpepbIBHbIA pexuM paboTbl W MHAWKALMIO Ha AWCMEee OCHOBHbIX U AOMOSIHATE bHbIX AaHHbIX, a Takxe
pexumoB paboTbl:

- aBTOMaTMYeckoro onpegeneHnsa Tekywux yrnos opueHTauuu guameTpanbHON NNOCKOCTU cyaHa —
Kypca, KpeHa, auddepeHTa:

- onpegeneHunii abCoNTHLIX KOOpPAMHAT No curHanam cnyTHukos MTHCC MNOHACC;

- onpegeneHunii abCconTHbIX KOOpAMHAT No curHanam cnytHukos FTHCC GPS;

- onpegeneHnii abCoMTHLIX KOOPAMHAT Mo curHanam cnyTHukos THCC TJTOHACC/GPS (coBmeleH-
Hblli pexum paboTbl);

- AndpdepeHunanbHOro pexmma ¢ y4eTom nonpasok, NMPUHUMAEMbIX OT WMPOKO3OHHbIX anddepeHum-
anbHbIX NoacucTemM no KaHany SBAS:

- AndbhepeHLmanbHOro pexnma ¢ y4eTom koppekTupytoueit uHpopmauumn ot KKC;

- andhepeHynanbHOro pexnma ¢ y4eToM nonpaBok, nepegasaeMbix no YKB kaHany AUC 6a3oBbiMu
cTaHuuamm AUC;

- aBTOMaTU4eCcKoro onpefenieHnsa Tekylnx napameTpoB ABMKEHUS cyfHa (NyTeBoi yron, nyTesBas CKO-
pocCTb);

- BblAa4yy AaHHbIX O BPEMEHMW, K KOTOPOMY OHW OTHOCATCS B pexume abCOMOTHbIX onpefesieHuin n B
andhpepeHumanbHOM pexume;

- onpeAeneHve U MHAUKaLWIO BEPOATHENLWMNX (C Y4EeTOM OLEHKM OXWMAAEMOW TOYHOCTW) YrN0oB OpPUEH-
Tauumn (Kypca, KpeHa, gudphepeHTta) No cepuy HaBUraLMOHHbIX ONpeAeieHnii Ha HenoABMXHOM OCHOBaHWUU
(c 3apaHHbIMK ONEepaTopoM yCTaHOBKaMM, NpU KOTOPbIX HaBUraLMOHHbIe onpejeneHnsa cuutawTcsa 4OoCToBep-
HbIMW);

- Bbljauy Ha MHAMKauWio No BbIGOPY onepaTtopa koopAuHaT MecTa B Buge reorpauyeckux KoopgumHar
(B. L. H) nnn B BUAe Naockux NpsIMOYrosibHbIX KOOpAnHAT B npoekuun Maycca — Kptorepa (X, y, z);

- Bblga4vy no mHTepdeiicy koga oundpoBKM METKN BPEMEHU W 3HAYEHMWA MOMPaBKW Ha pacxoxaeHue
wkan spemeHn THCC n UTC (SU) nnn UTC B 3aBMCUMOCTU OT ucnonb3yemoii THCC;

- BBOJ W yYyeT Npu pelleHnn HaBUraLMOHHOW 3ajauyn KoppekTupyrouieit nHpopmauum ot KKC N4MNC B
hopmaTte RTCM SC-104;

- aBTOHOMHOTO KOHTPO/1S [JOCTOBEPHOCTN HaBUraLNMOHHbIX onpeaeneHunin (RAIM).

4.5.2 Tpe6oBaHWs K BCTPOEHHOMY NPUEMHUKY KOPPeKTupylLlei nHpopmaumm, ncnonb3yemoro
B coctaBe PKMNO

MKW. no ocHOoBHbIM NapameTpam, [O/KEH COOTBETCTBOBaTb TpeboBaHMAM (4J u obecneunsaTb UHAMKA-
LMo Ha gucniee pexnmos paboThbl:

- Npyem n gekoanpoBaHme koppekTupyrouwein nipopmaynn THCC NMOHACC/GPS B anana3oHe yacToT
MoOpckux pagunomaskos 283,5—315 kl'y B PernoHe 1 n B ananasoHe 285—325 kl'y, B PernoHax 2 n 3 B COOT-
BETCTBUM C TpeboBaHUAMHU [8];

- paboTy B yCNoBuAX BO3AENCTBUA aTMOCEPHbIX WYMOB (BKNOYAA MeCTHble rpo3bl), UCKYCCTBEHHbIX
nomMmex, B TOM 4Yucne CyA0BbIX Y NPOMBbILWIEHHbIX MOMEX, a Takxe [aycCOBCKOro wWyma;

- aBTOMaTMYeCckoro uam pyyHoro Bbibopa yactotbl KKC;

- AUCKPETHOCTU YCTAHOBKM Hecylieil yacToTbl paguomasika, nepegawowero guddepeHumnanbHblie no-
npasku 500 Iy,

- npuema nHdopmMaumn, nepegaBaemoli co ckopocTtbto 50. 100 n 200 Bog,.

4.5.3 BbIXxoAHble NOPThI

PKMO ponxeH obecneunsatb Yepes nocnefoBaTesibHble NOPTbl CONpsXeHne n paboTy C HaBUTaLMOH-
HbIMW KOMMeKcamu u ApyrMMu notpebuTtensiMm n umeTb, NO KpaiiHeli Mepe, OAWH BbIXOAHOI MOPT MO CTaH-
fapty RS 232 gns nepegauv nHdopmanmm BHELWHUM NoTpebutensm.
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BbixogHas nHgopmaumnsa o koopanHaTax Ao/mkHa 6biTb B cucteme koopanHat WGS-84 n ncnonb3osartb
npoTOKON o6MeHa, onpeaensemblin [5].

Ans nepefamn faHHbIX U3MEPEHNI [O/KHbI MCMO/Ib30BATbCA HaBUTaLWOHHbIE MPEANIOKEHNA B COOT-
BeTcTBuM C [5]:

[lononHUTeNbHO, ANA CBA3W C APYTUMU HaBUTALWOHHBIMK YCTPOACTBAMU JO/IKHBI UCMOMb30BaThCA Cre-
aywouwne npegnoxenna: GRS. GSA. GST. GSV.

MpumeyaHune — MNpeanoxenuss GRS. GSA, GST. GSV Heobxo4uMbl A1 NOAAEPKAHUS PEXMMa BHELUHEN Npo-
BEPKN LLeNoCTHOCTU. OHM AOMKHBI ObITb CUHXPOHWU3MPOBaHbLI N0 BPEMEHW C COOTBETCTBYHOLLMMU faHHbIMU O KoopAuHaTax,
onpefensembix HaBurauMoHHbIMK npegioxeHuamm GGAnnn GNS.

[lonycTuMbliA TeMn Bblfayn HaBUrauuWoHHbIX nNpegnoxeHnin NMEA gna ckopocTu nepejavn faHHbIX
4800 bog coctasnser:

- RMC. GGA. GLL.VTG. ZDA, HOT. ROT. PRDCU — 1 pa3 B¢C;

- GBS. DTM. GNS — 1 pa3 B 3 c (4epeaytotcs);

-GSA—1pa3Bb5c;

-GSV — 1pa3B 20 c (B 3Ty cekyHay coBmecTHO ¢ GSV nepegatoTca Tonbko RMC. GGA. PRDCU).

4.5.4 TorpewHOCTb ONpeAeneHna napaMeTpoB B CTATUHECKOM M AUHAMUYECKOM pexunmax paboTbl

1) MorpewHOCTb N3MEpPEHNii B cTaTMYeCcKOM pexume pabotel no THCC NMOHACC/GPS

MMB B coBMeLeHHOM pexume THCC MNMTOHACC/GPS B coctaBe PKINO pgonxeH o6ecneymBaTb B cTaTu-
4YecKkoM pexume TOYHOCTb OnpefenieHns KoopaumHaTt mecTa, Npu KOTOPO KoopAuHaTbl da3oBoro LeHTpa aH-
TEHHbl ONpeAensATCsa C NOrPeWHOCTbI0, He MpeBbiwakwLwel 15 M Ana BepoaTHOCTU 95 % 1 reoMeTpUYECKOro
thaktopa (HDOP) He Gonee 4.

Tak Kak pexum nsbupaTenbHOro J0oCTyna BbIKIOYEH, NOTPeLHOCTb B cTaTuyeckom pexume no GPS
onpepensetcs BennunHoin 13 m (gns P = 95 %), kak onpegeneHo cneyndukaynein curiana GPS B ctaHaapT-
HOM pexwume paboTbl (SPS) B cooTBeTCcTBUM C [17].

2) MorpewHoCcTb n3MepeHunii B gupdepeHynanbHom pexume pabotoel no NNMOHACC/GPS

N3mepeHns KoopanHaT MeCTOMOJIOXEHNA [O/KHBI NPOU3BOANTLCA 1 pa3 B CEKYHAY Ha O0Tpe3Kke Bpeme-
HU He MeHee 24 4.

MorpelwHocTb pazbpoca KOOpAMHAT B TOPU3OHTANLHOW NIOCKOCTU He A0/KHAa npeBbiwaTe 10 M 4na se-
posiTHOCTU 95 %. FOpU3oHTaNbHble KOOPAMNHATLI aHTEHHbI AO0/MKHbI 6bITb M3BECTHbI C MOrPELHOCTbI0 40 0.5 M
B CUCTEMe KOOpAmMHaT, ucnonb3yemon 4ns popmuposaHus guddepeHumnanbHbix nonpasok. MNepesasaemMble
onddepeHynanbHbie NonpaBkn A0/DKHbI COOTBETCTBOBATL TpeboBaHusAM [8].

3) MorpewHoCcTb N3MEPEHU NPU HAKOHEHWNSIX aHTEeHH

McnbiTaHua B cTaTu4yeckom pexume no 4.3.4 NoBTOPAOTCA AN YCNOBUIA HAKNOHEHWUA aHTEHHbl Ha
+22.5° (MMnTaLmsa Kaduky cygHa) ¢ nepuogom okono 8 ¢ [6]. PesynbTaTbl U3BMEpPEHUn A40/KHbI COOTBETCTBOBATb
OaHHbIM, MOJly4YeHHbIM 1o 4.5.4.1 n 4.5.4.2.

4.5.5 lMorpewHoOCTb N3MEPEHU B AUHAMUNYECKOM pexunme

1) MorpeLwHoCTb N3MEPEHN B CTaHAapTHOM pexume pabotel THCC NMOHACC/GPS

MMB B coBMelweHHOM pexume THCC IMTOHACC/GPS B coctaBe PKIMO goskeH obecneymBaTtb B AU-
HaMWYeCKOM pexunme TOYHOCTb onpeAesieHns KoopAuHaT MecTa, Npu KOTOPOI KoopAMHaTbl ha3oBoro LeHTpa
aHTEeHHbl ONpeAenalTCa C NOrpewHoCTbi0, He npeBblwatruein 15 m gna BepoaTHocTn 95 % u reomeTpuye-
ckoro paktopa HDOP He 6onee 6. 415 COCTOSHUSA MOpPSA W YCMOBWIA NNaBaHUsA, BCTPEYAOLWMNXCS Ha CyHe U
onpegensembix [6] u TOCT P M3K 60945. Mpu OTKNIOYEHHOM pexume n3bupaTesibHOro 4ocTyna TOYHOCTb B
OnHaMmuyeckom pexume no GPS coctaBnseT 13 m (gns P = 95 %). kak onpegeneHo cneyudukaymneli curHana
GPS B cTaHgapTHOM pexume paboTtbl (SPS).

2) MorpelwHoOCTb n3mepeHunii B andepeHumansHom pexmme pabotel IMOHACC/GPS

McnbiTaHnsa No NpoBepke TOYHOCTU B AUHAMUYECKOM pexume paboTbl 4O/KHbI NPOBOAUTCS B YC/TOBUSX.
N310XEHHbIX B [6]: X-HanpaBneHne (6bopTtoBas kayka) — 5 m/c2 n Y-HanpaBneHue (kunesas Kkayka) — 6 m/c2
ONsA Bcex Knaccudukaumini okpyxatwoueii cpeasbl.

3) MorpewHoCcTb Pa30BbIX N3MEPEHN

MNHCTpyMeHTanbHaa NOrpelwHoCcTb u3mepeHuns casbl Hecyll e He f0/HKHa npeBbiwaTh 1 MM.

4) ToYyHOCTb ONpeAeneHns yrnoB NPOCTPAHCTBEHHON opueHTauuu cyaHa

MorpewHoCcTb U3MepeHnii TEKYLLLMX 3HAYEHWUIA YTNOB NPOCTPAHCTBEHHOW OpMEHTaLMW C BEePOATHOCTbIO
0.95 gomxHa 6bITb He 6onee:

- kypca cygHa 0.2YR;

- KpeHa n gndpepeHTta 0.47R
roe R — AnvHa aHTeHHoI 6a3bl B MeTpax.

8
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MpumMmeyaHune — YkaszaHHble BeIMYMHbI MOrpeLLHocTel NpuBeaeHb! ANs:

- NMOJTHOCTbIO pa3BepHyTLIX co3Be3auii cnyTHUKoB MTMHCC MMTOHACC 1 GPS 1 Hannumsi B 30HE BUAUMOCTY HE MEHEE
6 cnytHukos MNOHACC w/vnn GPS;

- YI/10B BO3BbILLUEHWS CMYTHWKOB Haj ropnsoHTom 6onee 10"

- HOPMaJIbHOTO OTHOLLEHUA CUTHA/LLIYM MO KaXA0MYy CUrHasy CnyTHMKA:

- 3HauYeHwut reomeTpuyeckoro paktopa HDOP S6.

4.5.6 TorpewHoOCTb onpegesieHNns NyTeBOro yraa, CKOpoCcTW OTHOCUTENIbHO FPYHTa U BpPeMeHU
uUTC

PKMNO gomkeH obecneunBaTb pacyeT, NpeAcTaB/ieHne Ha AUCNel 1 Bbigady Ha LudpoBoit nHTepdelic
[aHHbIX O MYyTEBOM Yr/ie, CKOPOCTU NepeMeleHns OTHOCUTENIbHO TPyHTa U BCEMUPHOTO KOOPANHUPOBAHHOTO
BpeMeHun. Takne BbIXOAHble AaHHble AO/IKHbI UMETb OTMETKY BPpeMeHU, NPUBSA3AHHYI0 K faHHbIM O MecTomno-
NOXEHUN.

Tpeb6oBaHMA K TOYHOCTWU A1 NYTEBOrO yrna v CKOPOCTU OTHOCUTEJIbHO TPYHTa AOJIKHbI ObiTb HE HUXe
COOTBETCTBYIOLMNX 3KCNNyaTaLNOHHbIX TpeboBaHU, NpeabaABNAEMbIX K rTMpokoMnacamMm n ycTtpoicTsam Ans
N3MepeHus CKOPOCTU U NPOWAEHHOTO PacCTOAHWS B npefesiax orpaHUYeHnit M3MepeHuin, obecneynBaemMblx
Nno cpaBHeHUIo ¢ TpeboBaHUAMU AAaHHOro cTaHdapTa.

PacyeTHble 3HaYeHUsA W BbIXOAHblE AaHHble O MyTEBOM Yrie v CKOPOCTW He npeAHas3HauvyeHbl AN Bbl-
nosiHeHUst ¢ nomouibio PKMO Tpe6GoBaHwWii, kacalwwmnxca rmpokomnaca u ycTpoicTB U3MepPeHMs CKOPOCTU 1
NpoliJeHHOro paccTosAHNA B COOTBETCTBUK C [16].

1) To4HOCTb U3MepeHusa NyTeBoro yrna

TOYHOCTb pacyeTa MyTeBOro yrna f[oO/KHa COOTBETCTBOBaTb TpeboBaHMAM K rmpokomnacam, B COOT-
BETCTBUM C KOTOPbIMU «MOTrPELIHOCTb pacyeTa NyTeBOro yraa Ha 1t060M Kypce U Ha 6ol wupoTte Ao 60" He
[os/mKHa npesblwaTb 0.75€e ecekaHC WNpoThbli».

Ownbka n3mepeHna NyTeBoro yrna (IMHMA nepeMeLeHns KoopAnuHaT aHTEeHHbl OTHOCUTENBHO TPyHTA),
06yc/fioB/ieHHaa AeNCTBUTENbHON CKOPOCTbIO CyAHA OTHOCUTE/IbHO TPYHTA, He [0J/DKHAa npeBbiwaTh cregylo-
LWNX BEINYUH.

Ta6bnuuya 1— TOYUHOCTb U3MEPEHUSA MYTEBOTO yT/1a

MHeenn N3MEHeHNst CKOPOCTU, Y3/ibl TouHocTs COG. BblaBaeMoro notpeeuTessim
OT0A0£ 1 HeHagexHa nnv HenpurogHa
ot>1 aof 17 +3"
>17 =l

BcnepacTteue orpaHnyeHunii, npucywmnx npuemHnkam MHCC MNOHACC/GPS. Tpe6oBaHuns K owumbkam m3-
MepeHus nyTeBOro yrna npu mMaHeBpUPOBaHUM CyfHa He BK/OYEHbl. [laHHble OrpaHuYyeHns OO0JKHbI 6bITb
nokasaHbl NMPoM3BoAMUTEsIEM annapaTtypbl B UHCTPYKLUW MO 3Kcnayatayuu.

2) TOYHOCTb M3MEPEHNA CKOPOCTN OTHOCUTENBLHO TPyHTa

To4HOCTb pacuyeTa CKOpPOCTM AOJ/DKHA COOTBETCTBOBATb TpeboBaHMAM K yCTpoOicTBaM A/ U3MepeHus
N MHAMKaLMW CKOPOCTW W MPOMAEHHOro paccTosHmsa. B undpoBoM BuAae NOrPEHOCTb CKOPOCTW He AO0/HKHA
npesbiWaTtb 2 % OT UCTUHHON ckopocTu unm 0.2 y3na, B 3aBUCUMOCTH, YTO 6ofibLUe.

3) ToyHocTb BpemeHun UTC

MMB B coctaBe PKMO AomkHbI 06ecneynBaTth Bblfayy BHEWHUM NOTPEOUTENAM CUHXPOHN3NPOBAHHOM
WKanbl BpeMeHU (CeKyHAHON MeTKn BpeMeHu) ¢ paspeweHnem go 0.01 c. MeTka BpeMeHU B BUAE UMMY/bC-
Horo curHana 1 'y c BO3MOXHOCTbIO BbIGOpa 0nepaTopoM pexnmMa CUHXPOHU3aLun BblAaBaeMoli Wkabl Bpe-
MeHU co wkanoi BpemeHn THCC MMOHACC. THCC GPS. UTC (SU) nnn UTC npu pa6oTte MIMB no curHanam
cooTBeTcTByOLWMXx MTHCC.

MeTka BpeMeHU LM poBOro nHTepdeiica coAepXnTcs B HaBurauMoHHoMm npegnoxennn GGA — koop-
AVHAaTbl MEeCTONOJIOXEHNA, onpefeneHHble [5]. 1 Ao/KHA UCNO/b30BaTLCA 419 NOATBEPXAEHUS LOCTOBEPHO-
CTW AaHHbIX LMcpoBoro nHtepdelica o BpemeHn UTC, KoTopoe coaepxuTtca B coobweHun ZDA [5].

4.5.7 Towuck curHanos

Mouck curHanos onpegenseTca kak npouecc npuema u obpaboTkn curHanos cnyTHukos MMOHACC/
GPS c uenbto onpefeneHns napameTpoBs ¢ TpebyeMoil TOYHOCTbIO U AUCKPETHOCTbLIO.

1) MMB B coctaBe PKIMO gosmkeH:

- UMeTb 24 yHuBepcasibHbIX MPUEMHbIX KaHanos u obecneynsaTtb BO3MOXHOCTb aBTOMaTUYECKOIO Bbl-
6opa 1 npuema CMrHanoB CNyTHUKOB, HAXOAALNXCSA B 30He pagMoBMAMMOCTU. PacnpegesieHne kaHanos npu-
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omMa curHanos cnyTHukos FTHCC IJTOHACC. GPS n SBAS aBTOoMatuyeckoe uan rno KoMaHgam ynpasieHus
BHeLWHero nHtepdelica, 3agaBaemoe onepaTopom B 11060 KOMBUHaLMK;

- obecneuymBaTtb Bblgavy yrfi0B NPOCTPAHCTBEHHOI opueHTauun cygHa (kypca, kpeHa, guddepeHTa) ¢
3a/,aHHO NOrpeLlHOCTbIO 3a BpeMs, He npeBbiwatoliee 60 ¢, nocne peleHns 3agayn onpefeneHus Koopau-
HaT MecTononoxeHus. TpeboBaHne BbINONHAETCA NPY YCNOBUN HANNUNA B 30HE BUAMMOCTU He MeHee 6 cnyT-
HUKoB MMOHACC un/vunn GPS c yrnom BO3BbIWEHNA HAaA ropu3oHTOM 601ee 10° 1 3Ha4YeHUsa reomMeTpuyeckoro
thaktopa HDOP ~ 6.

- obecneynBaTb BO3MOXHOCTb MO/Iy4eHWA NEepBOro oTcyeTa KOOpAMHAT C TpebyeMoi TOYHOCTbIO B Teye-
Hue 30 MWH NPU OTCYTCTBUUN B NAMATU faHHbIX aflbMaHaxa CnyTHUKOB;

- obecneynmBaTb BO3MOXHOCTb NOJly4YeHUSA NEPBOro oTcyeTa KoopAuHaT ¢ TpebyeMoi TOYHOCTbIO B Teve-
HUe 5 MWH NpU HaNMYMKM B NAMATU AaHHbIX afbMaHaxa CnyTHUKOB;

- OCYLLeCTBNATb NOBTOPHbIA NOUCK CUTHANOB W pacyeT KOOpAMHAT ¢ Tpebyemoi TOYHOCTbI B TeyeHue
5 MWUH Npu NpepbiBaHMN Npuema CMrHanoB Ha nepuof A0 24 4. HO 6e3 NepepbIBOB NUTAIOLEr0 HaANPSXKEHUS;

- OCYLWeCTBNATb NOBTOPHbIA NOUCK CUTHANOB W pacyeT KoopAauHaT ¢ TpebyeMoli TOYHOCTbIO B TeueHue
2 MWH NpU NepepbiBax NUTaKLWEro HanpsXeHna go 60 c;

- OCYLLeCTBNATb NOBTOPHbI NOUCK CUTHANa 1 ero Ucnofib3oBaHve Npu onpejeneHnn KoopgmHaT B Teve-
Hue 10 c nocne 6n0knupoBkM B TeueHne 30 c.

2) BCTPOEHHbIV MPYEeMHMK KOPPEKTUPYIOLLE MHEPOPMaLUN LOIKEH:

- obecneynBaTb aBTOMaTMYeCknii AN pyyHoit Bel6op yacToTel KKC anddepeHumnanbHoli nogcnucTemsi,
a TaKxe MHAMKaLMI0 gaHHbIX 0 4pyrux gocTynHbix KKC, 6a3a flaHHbIX O KOTOPbIX A0/KHA HeNpepbiBHO 06HOB-
NATLCA Y UCNOMb30BAaTLCA NPU UX BblGOpE.

- obecneymBaTb NOUCK U CUHXpOHM3auuto curHana KKC npu cooTHoweHun curian/nomexa 6onee 10 gb
1 CKOPOCTW nepefayun KoppekTupyuein nidpopmauynn 200 Bog B TeueHne He 6onee;

-10 MWH NpW OTCYTCTBUW B NaMATN afibMaHax gaHHbiX KKC;

- 20 c B py4HOM pexunMe HacTpoliku npuemHuka Ha yactoTy KKC;

- 20 c B aBTOMATMUYECKOM pexunme HacTpoOliku npuemMHuka Ha yactoTy KKC npu Hanmuum B naMaTu
npuemMHuka anbMaHaxa gaHHbix o KKC;

- obecneuymBaTtb MOUCK U CUHXPOHM3aLUuio curHana KKC B TeyeHne He 6onee 45 ¢ B ycnoBusix Bo3gei-
CTBUSA 3/1EKTPUYECKUX MOMEX;

- obecneynmBaTb BO3MOXHOCTb MCMO/b30BaHUA faHHbIX C 3afepXKoii, He npeBblwatowein 100 mc nocne
npuema gnddepeHumnanbHbiX COO6LLEHWA.

3) HauanbHble ycnosusa pa6otsl MMNB NMOHACC/GPS B coctaBe PKIMO. npy KOTOPbIX AO/DKHbI YA0BNET-
BOPATLCA yKa3aHHble TpeboBaHus.

Ycnosue A

YcTaHOBKa MCXOAHbIX AaHHbIX TpebyeTcs B Tex cnyyasx, korga PKMO:

- nepemMeuiaeTcs Ha 6onblwmne pacctoaHusa (> 1000 km o <10000 KM) Npu BbIK/IIOYEHHOM NMUTAHUN UK
otcyTcTBuM curHanos NOHACC/GPS;

- BbIK/IIOYEHO Ha BpeMs 6onee 7 CyrT;

- He NpUHUMaeT curHansl 6onee 7 cyt.

Ycnosue b

MepepbiBbl NUTatOWero HanpshxeHuns. MNpu HopmanbHoO pabote PKIMO nuTaHne npepbiBaeTcsa Ha Bpems
00 24 y.

Ycnosue C

MepepsbiBbl Npuema curHanos THCC MNMOHACC/GPS. Mpu HopmanbHoli pa6oTe PKIMO npekpauwaeTcs
npuem curHanos THCC Ha Bpemsa A0 24 4. HO 6e3 nepepbiBa NUTAKOLWETO HANPSHKEHUS.

Ycnosue [i

KpaTkoBpeMeHHble nepepbiBbl HANPSXEHUA NMTaHNA Ha BpeMs, He npesblwatouiee 60 c.

[nAa no6bix HavyanbHbIX yCnoBuii pa6oTel MMB 1 o6ecnevyeHnsa TpebyemMoro BpeMeHun noncka CUrHanos,
yKasaHHbIX B Tabnuue 2. BMellaTeNbCTBO oneparopa He TpebyeTcs, 3a UCKIOUYEHVEM BK/IOYEHUS Hanpsxe-
HUSA NUTaHWSA 1 obecnevyeHns MUHUMAaNbHOTO 3aTEHEHUS aHTEHH A1 YBEPEHHOro npuMeMa CUrHanos cuctem
FMOHACC n GPS.

Tabnuya 2 — lMNpegensHoe Bpemsi noncka cUrHasioB (MyH)

YcnoBHO pa6oThl annapaTtypbl A [5) C 'ﬂ'

MpegensHoe Bpems novcka (MyH) 30 5 5 2
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4.5.8 ANCKPETHOCTb Bbljayn faHHbIX

PKMO pgonxeH obecneunsatb pacyeT YrnoB Kypca, kpeHa, aguddrepeHta n o06cepBoBaHHbIX KoopAuHaT
C Bblgayeii HOBbIX AaHHbIX Ha Aucnnei n LMPOBOIA HTepdeiic c ANCKPETHOCTbIO He 6o/ee 1 c. MUHUMaNb-
Hoe pa3pelueHue oTobpaxaembiX Yrn1oB fO/KHO 6bITb o 0.01e, a reorpadpMyeckmx KoopauHaT, T.e. LWNPOThbI
n aonrotel. — 0 0.001 mwuH.

MpumeyaHune — [NA BbICOKOCKOPOCTHbLIX CYAOB Bblgaya HOBbIX AaHHbLIX PEKOMEHAYeTCA C AUCKPETHOCTbIO
0.5c.

4.5.9 Mopbl 3alWnTbl

1) AHTeHHble BXO/bl U BXOAHblEe/BbIXOAHbIE MOPThI

B PKMO pfo/XHbl 6bITb NpegycMOTPEeHbl Mepbl 3aluTbl, UCKIOYaloWwme BO3MOXHOCTb NOBPEXAeHNsA
annapatypbl B C/lyyasX KOPOTKOrO 3amblKaHUSA WAW 3a3eMIeHUst Ha KOPNyC aHTeHHbIX BXOAOB WM N0ObIX
BXO/[HbIX/BbIXO[HbIX MOPTOB Ha BPeMSA A0 5 MUH.

2) KOHCTpYKLMS aHTEHH

[na ysepeHHOro npuema curHanos cnyTHukos FTHCC n koppekTupytoweit nHcopmaumnum KKC KOHCTPYK-
LSl aHTEeHH 1 cnocobbl KpenaeHns Jo/KHbl o6ecneunsaTtb y406CTBO UX YCTAHOBKM Ha Cy[lHE B TaKOM MecTe,
KoTOopoe o6ecneynBaeT MakCUMabHbli 0630p B BEpXHeN nonycdepe 1 MUHUMaNbHOE 3aTEHEHNe CyA0BbIMU
KOHCTPYKLUMAMMN.

KoHCTpyKumna aHTeHH PKMO goskHa BKIOYAThb XECTKYH YCTaHOBOUYHYIO pamy ANA rapaHTUpoBaHHOro
obecneyeHns ero TeXHUYECKUX XapakTepuUCTuK.

MpumeuvaHne — [lonyckaeTca pasmeLLeHNe aHTEHH Ha CBOOOAHO 6a3e. OfHako, 3aAB/1IeHHas TOYHOCTb onpe-
[eNeHna yrnoB OpueHTaLmMm u BpeMeHN NHULManu3auum He rapaHTUpyeTcs BCEACTBME BO3MOXHOM HEXECTKOCTN YacTei
cyaHa.

4.6 TpeboBaHMs K annapaTtype nNo 3/71eKTPONUTaHUI0

OcHoBHOe anekTponuTaHne PKMO fonxHo obecneynBaTbCcs Yepes ceTeBOit aganTep oT ceTu ogHodas-
HOro nepemMeHHoro Toka 50 'y HanpsxeHnem 220 B.

B kauecTBe aBapuiiHOro [O/XEH MCNOMb30BATLCA BHELWHWUA UCTOUYHWUK 3N1EKTPONUTAHUA MOCTOSIHHOTO
ToKka HanpsbkeHuem 27 B. npuBegeHHom B [19]. [20].

Mpu nponajaHun ocHOBHOro NuTaHusa PKMO gomkeH aBToMaTnyecku nepexoanTb Ha aBapuitHoe nuta-
Hue 6e3 HapyLleHns MYHKLNOHNPOBAHUSA.

B annapatype fo/xHa 6bITb NpejycMOTpeHa 3alyuTa OT KOPOTKNX 3aMblKaHUA U HEMpaBUIbHOTO NOj-
K/H0YEHNA UCTOYHMKA 3/1IeKTpONuTaHus.

4.7 TpeboBaHWs NO yCTOWYMBOCTMN K BHELWWHUM BO3elCTBUAM

4.7.1 PKIO pgonxeH obecneymBatb HOpMasbHOe (DYHKLMOHMPOBaHWE U COOTBETCTBOBATbH aKcnayaTa-
LUOHHbIM TpeboBaHuam FTOCT P MOK 60945 B yacT MexaHW4YeCcKUX U KAMMaTuyeckux BO3AeicTBuiA, BO3-
felicTBUiA Nomex, 3/1eKTPOMarHUTHOW COBMECTUMOCTU, TEXHUYEeCKOro obcnyxusaHusi, mep 6e30MacHoCTH,
MapKupoBKN 060pyA0BaHUA.

CTeneHb 3aLuThl

Annapartypa, ycTaHas/iMBaeMas B 3aKpbITbIX NOMeLLEHNAX (XOA40BOA MOCTUK), 3alUULLEHHBIX OT Nonaja-
HMA BOABI, fO/MKHA 06ecneynBaTb CTeNeHb 3awWwunTbl 1P22. AHTEHHbI, ycTaHaB/IMBaeMble Ha OTKpPbITON nanybe
CyfAHa [0J/DKHbI 06ecneunBaTb cTeneHb 3awuTel 1P56. npueegeHHoli B [20]. [21].

4.7.2 HAT. npegHa3HauyeHHas /1 yCTAHOBKU Ha cyfAax, 3KCnayaTupyeMblX B YCN0BUAX APKTUKU U AH-
TapKTUKW. A0J/IKHA BblAepXnBaTb MeXaHW4Yeckne U KnmMaTuyeckue MCnbiTaHMA Ha COOTBETCTBUE HOopMmaM,
npuBegeHHbIM B [19]. [20].

4.8 Tpe6oBaHMWs N0 31E€KTPOMArHUTHON COBMECTUMOCTM M MOMEXO3alNULLeHHOCTH annapaTypbl

PKMO gonxeH paspabaTbiBaTbCa C yueToM Tpeb60oBaHMii N0 co3jaBaeMbiM 3/1EKTPOMArHUTHbIM U paano-
nomexam. a Takke obecneuynsatb AMC Ha 60pTy cyaHa.

[OoMKHbI 6bITh NPefyCMOTPEHbI Mepbl 3aluTbl, UCKAOYaOLNE BO3MOXHOCTb NOBPEXAEHUA aHTEHHOro
yCTpOiCTBaA OT BO34ENCTBMA 3NEKTPOMArHUTHbIX NOMEX Ha BXO4Ee aHTEHHbl, BXOAHbIX W BbIXOAHbIX COeAnHe-
HWiA, B COOTBETCTBMM C Tpe6oBaHMsiMu TOCT P M3K 60945 no nomexoycToilunsoct n SMC.

PKMO gomxeH o6ecneunBatb paboTy B M06bIX YCIOBUAX IKCAyaTalmum MOPCKUX U PeYHbIX CyA0B npu
BO34eNCcTBUN (hakTOPOB B COOTBETCTBUM HOpMaMm, npuBegeHHsim B TOCT P M3K 60945. [19]. [20], [21].
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YpoBHM cOo3faBaeMblX UHAYCTPUANIbHbIX NOMEX B Lenax 3/1eKTPONUTaHus, a Takke BHELHUX 3/1eKTpo-
MarHMTHbIX NONEN JO0MKHbI yAOBNEeTBOPATL TpeboBaHmsam TOCT 28279—89. PKIMNO He gomxeH pacnpocTtpa-
HATb NOMEXW Bbille HOpPM, NpuBedeHHbIX B [19]. [20]. [21].

B ycnosusax Bo3geincteusa Ha Bxoge nomex PKIMO pgonxeH obecneuynBatb HopManbHoe PyHKLMOHUPOBa-
HUe 1 yaoBNeTBOPATb TpeboBaHMAM HacToALWero ctaHgapTa.

YpoBeHb co3f,aBaemMoro Bo BpeMs paboTbl aKyCTUYECKOro Wyma He A0o/KeH npesbiwatb 60 ab.

4.9 TunmyHaa nomexoBasd ob6cTaHOBKa (CM. NpuaoxeHue A)

PaanoHaBurauMoHHbI KOMMNIEKC NMPOCTPAHCTBEHHON OpueHTauuu YrioB BeKTopa MNO0XeHUs cyfHa
[0/XeH obecneynBaTb HOpMassbHOe (PYHKLMOHMPOBAHNE B YC/I0BUAX BO3AECTBAA TUMNYHBIX MOMEX.
[aHHble npuBefeHbl B npuaoxexHun A (A.1), a nopaAoK ucnbiTaHin — B npunoxeHun A (A.2).

4.10 Apyrue TpeboBaHus

4.10.1 MpepynpexaeHns o HEUCMPABHOCTAX U UHANKALMNA COCTOAHUSA

PKMO ponxeH obecneynBatb aBTOMaTUUYECKMIA KOHTPOIb U AUArHOCTUKY PYHKLMOHUPOBAHUSA, @ Takxe
WHAMKALWUI0O O HEMCNPABHOCTMW, €C/N paccyuTaHHble Yrbl OpueHTaumm cygHa He oTBevatoT TpeboBaHMAM Ha-
cTosiLero crtaHgapra.

PKMO pgomkeH o6ecneynsBatb, Kak MUHUMYM, MHAUKALWIO B TeyeHue 5 c. ecnu:

- reomeTpuyecknin paktop HDOP npeBbiCUN yCTaHOBNEHHbIN npegen:

- HOBble KOOPAMHAaTbl MecTa paccunMTaHbl 3a Bpems, npesbiwatwlee 1 c;

- noABNAeTCA nNpeaynpexaeHne o HEBO3MOXHOCTY onpefesieHns KoopanHar;

- onpegeneH ctatyc guddepeHymanbHoro pexuma pabotsl cuctembl MMOHACC (AFTOHACC) u cucTte-
Mbl GPS (DGPS) npu npueme curHanos gucdepeHymnanbHbiX NONPaBOK U X UCNOSIb30BaHUA B oToGpaxae-
MbIX KOOpAMHaTax Mmecrta Cy/Ha,

- NpeAcTaBeHne Ha 3KpaHe TekcToBoro coobuweHus AMTOHACC/DGPS. npegaBaemMoe KOHTPOJIbHO-
KOPPEeKTUpYLWen cTtaHymeit.

MpumMeyaHune — 15 BbICOKOCKOPOCTHbIX CY/I0B Bblauya HOBbIX AaHHbIX PEKOMEHAYETCS C ANCKPETHOCTLI0 0,5 C.

[lo BoccTaHOB/IEHMA HOpManbHO paboTel PKMO Ha gucnnee foxHbl 0Tob6paxaTbCcsa BpeMs 1 Koopau-
HaTbl NocneaHel NpaBUNbHOK o6cepBaLmy C BU3yanbHON UHAUKaLMEl Npu3Haka npekpaw,eHns obcepBaumii.

4.10.2 Ncnonb3oBaHne RAIM gns KOHTPONA LENOCTHOCTU

PKMO ponxeH BkNYaTb anropuTM KOHTPOMA L,e/IOCTHOCTU AN 06HapyXeHUs HeucnpaBHOCTel, Ha-
npumep RAIM wunn nopo6Hble cpefcTBa, No3BonsAwLwWwMe onpeaenntb, YTO TOYHOCTb ONpefeneHus Yrnos
opueHTauun 1 KoopAanHaT MecTa OTBEeYaloT faHHbIM 3KCNyaTauMoHHbIM TpeboBaHUAM HACTOALWEro cTaHaap-
Ta u obecneynBalT MHANKALMUIO KOHTPOS LLe/TOCTHOCTHU.

[Ana Tekywmnx 3HaYeHUn NPUHATBLIX YPOBHEW TOYHOCTU OnpeAeneHns MecTa C JOBEPUTENbHOl BEpOAT-
HOCTbIO 95 % MHAMKAUWS MOXET BbipaxaTbCsl B BUAE TPEX COCTOAHUI: «6e3onacHoe», «npegynpexpaeHne»
N «onacHoe». YPOBHM TOYHOCTW AO/DKHbI BKAOYATb 3HaYeHnss O M n 100 M. MoryT o6ecneumBatbCs Takxe
[OMNONHUTENIbHbIE YPOBHU TOYHOCTW. NA MHANKALUN COCTOSSHWUI NPOU3BOANTENb annapaTypbl MOXeT UCNOMb-
30BaTb pa3nnMyHble uBeTa. Ecnn 3to npegycMoTpeHo, Heo6XoAMMO UCMNOb30BaTh cCreylLune Uuseta: 3ene-
Hblll — «6e3omacHoe», XenTblli — «npeAynpexgeHne» n KpacHblii — «onacHoe».

«be3onacHoe» M «onacHoe» COCTOSHWA UCNONb3YITCA ANS NPpeAcTaBNeHnsa pe3ybTaToB pacyeTa KOH-
TPONS LEe/IOCTHOCTM MO OTHOLWEHUI0 K MHAMLMPYEMOMY NOPOry TOYHOCTU, KOTOPbIA COOTBETCTBYET PexXumy
paboTbl cygos 10 m nan 100 m. kak onpegeneHo [10].

«[MpepynpexaeHne» NCNONb3yeTca N8 UHAMKALMKN TaKoro NOMI0XEeHWS, Koraa Ana HafexHoro pacyera
LLe/IOCTHOCTW C A0BEPUTE/bHO BEPOATHOCTbIO 95 % nHopMaLm HeJoCTaToOuHO.

BepoATHOCTb NOXHOW TpeBorn >5 % nnNn BEPOATHOCTb OWMOBOYHOrO onpefeneHusa koopauHat >5 %
LOMKHBI MPUBOAUTDL K BKTIOYEHWNIO MHAMKALUN «nNpeaynpexaeHnes.

CoCTOsIHMe Le/IoCTHOCTU J0/HKHO HEeNpepbiBHO 0To6paxaTbCA COBMECTHO C UHAMKAUWeh BbIGPAHHOTO
YPOBHS TOYHOCTW. [lo/mkHa ob6ecneynBaTbCs BO3MOXHOCTb Nepefayn COCTOSHUA O L,e/IOCTHOCTU B Apyrune Ha-
BUraLMOHHbIE YCTPONCTBA B COOTBETCTBUN C TPE6OBAHNAMU O BbIXOAHbIX A@HHbIX.

4.10.3 Vicnonb3oBaHne anddepeHunanbHoro pexmma paboTbl 419 KOHTPOIA LE/TOCTHOCTU CU-
ctem NMOHACC/GPS

MMB un MKW B cocTtaBe PKIMO pomkHbl ob6ecneuynBatb, Kak MUHUMYM, KOHTPOJIb COCTOSIHUSA U LLEeNocT-
HocTb cuctem MTOHACC n GPS. ncnonb3ys KOppekTUpyowy nHpopmayuo guddepeHunansHoli nogcu-
CTeMbI.
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Ecnn PRC u RRC g0 cnyTHuKa BbIXOAAT 3a npefesbl, KOTopble onpejeneHbl B [8]. nepegasaemble
andnoacmctemoin HaBurayMoHHble coobuweHnsa Tuna 1. 9. 31 n 34 6yayT ABNATLCA MHAMKAUMEN, YTO AaH-
HbIi CNYTHUK He JO/MKEH MCNOb30BaTbCA ANA OnNpenesieHuii.

MKW ponxeH o6ecneymBaTtb, KAk MUHUMYM, UHAMKALWIO LLENIOCTHOCTM auddhepeHunanbHbiX NOACUCTEM
ATNOHACC. DGPS 1 aBapuiiHoe ux CoCTosiHue.

B gudepeHuymansHom pexmme paboTel PKMO Ao/mkeH nHanumMposatb MHOPMAaLMIo O LeIOCTHOCTH
aAnddepeHumnanbHol NoACUCTEMbI, €CNN:

- nonpasku ArMOHACC unu DGPS He npuHumatotca B TedyeHue 30 c;

- B PyYHOM WM aBTOMaTUYECKOM pexume Bblibopa Homepa KKC gaHHasa cTaHuua HeucnpasHa, He KOH-
TpOIpyeTCa WU KayecTBO CUrHana nonpasok HUXe YCTaHOB/IEHHOIO nopora.

4.10.4 TpeboBaHMA No aKkcnayaTayumn, TEXHNYECKOMY OBGCMYXXMBAHUIDO U PEMOHTY

Mocne BknYeHUs PKMO fonxeH aBTOMATUYECKU MepeiiTu B pexunm «KOHTPOsib», a 3aTEM B PEXUM
«Hasurauua» no FTHCC NMOHACC wn/wnun TNTOHACC/GPS B guddepeHumnanbHOM pexume.

B PKMO fo/mkHbl 6bITb NPeAycCMOTPEHbl Mepbl 3aluTbl OT OWKNGOYHbLIX AelicTBUIA onepaTopa. Annapa-
Typa He AonxHa Tpe6oBaTb OrpaHnyYeHunii N0 BpeMeHN HENpPepbIBHON paboThl.

PKMO gomxeH obecneynBaTb BO3MOXHOCTb €0 yCTAHOBKM Ha 06beKkTax CO6CTBEHHbIMY CUTaMU 3aKas-
yuka 6e3 AONONHUTENbHbLIX PEryINPOBOK, @ Takxe He f0/KeH TpeboBaTb cneynanbHOro NOCTOAHHOIo o6cny-
XuBaHusa. B annapatype f0/KHbl 6bITb NPeAYCMOTPEHbI Mepbl, UCKAYaoLW e BO3MOXHOCTb NOTEPU faHHbIX,
XpaHALWMXCca B NOCTOAHHON namsATy npoueccopa.

Mcnonb3oBaHue, TexHMYeckoe ob6cnyxnBaHne n Tekywmii peMoHT PKIMO A0NXHbI OCYLW,eCTBASATLCA Me-
TOA0M 3aMeHbl KOHCTPYKTMBHO-CMEHHOIO yCTpOicTBa CO6GCTBEHHbIMM CUaMu 3aka3unka cpefHeli kBanudu-
Kauun ¢ npUMeHeHneM LWTaTHbIX CPeACTB KOHTPONSA W ANArHOCTUKN.

4.10.5 CpepacTtBO OoTOGpaxeHus nHpopmaumnmn

1) Aincnneii gonxeH nMeTb AOCTATOYHOE pa3pelleHne, YTo6bl onepaTop MOr pasnyaTb BCE 3/1EMEHThI
1 Kofbl, oTobpaxaemble Ha gucnaee, ¢ MakCMMaabHOro NpefycMOTPEHHOro paccTosaHna. ®oH gucnnes Aon-
XEeH MMeTb OTTEHOK, MO3BOMALWMNIA Nerko paccmaTpueaTbh NpeAcTaB/eHHY0 NHopMaLmio.

2) NHdhopmauns Ha gucnniee fO/HKHA N1€TKo YMTaTbCA B AHEBHOMW Y HOYHO Mepuoabl CyTOK.

3) Mpu Heob6xoaMmoOCTM BbiGOpa LBeTa A5 KOAUPOBAHUA HEKOTOPbLIX Hanbonee BaXHbIX AaHHbIX 3TK
LuBeTa A0/MKHbI OblTb 1€TKO pPa3nNYnUMbI.

4) AN vHAWKaLMM napamMmeTpoB Ha gucnsee AO/KEeH NCMOMb30BaThCA YeTKUA N pa3bopumBbIi KOMNIEKT
CUMBO/I0B, MMEKLLNX COOTBETCTBYHOLLEE HAYepTaHWe 3HAKOB, eANHbIA hopMaT, LWNPUHY CTPOKK, a Takxe Bbl-
COTY uundp n 6yks.

5) Ecnu ucnonb3yloTcs COKpaleHUs WU akpoHUMbl (CoveTaHUA HavanbHbiX OYKB HECKOJ/IbKUX C/10B),
OHW JO/XHbI 6bITb MOHATHbI, HACTO MCMOMb30BaTbLCA Ha NPaKTUKE, @ UX KOJIMYECTBO CBEAEHO K MUHUMYMY.

6) OTobpaxaeMble NnapameTpbl 4OMKHbI UMETb 0O ENPUHATbIE COKpaLLeHMa 1 0603HaYeHuns.

Owvcnneit gomxeH o6ecneunBaTtb BbIBOA MHhOpMaLMK Kak B 6YKBEHHO-LMMPOBOM Tak M rpadmyeckom
Buge.

7) Mpwn yBennyeHnn rpadnyeckoro n3ob6pakeHna no cpaBHEHUIO C 06bIYHBIM pa3MepoM LOKEH yKasbl-
BaTbCA MaclTab yBenmyeHus.

Mpn HEO6XOAMMOCTN HAHECEHUSA AOMNOMHUTENbHbLIX IMHUIA OHWN HE [O0/KHbI 3aTEHATbH 3/1IEMEHTbI faHHbIX,
HanpuMep NMHUA 3a4aHHOT0 NyTU, MapLIPYTHbIE TOYKMA U T. 4.

5 Tpe60oBaHWsi K METPONOTMYECKOMY 0GECNEUEHNID

5.1 MNMpoBefAeHne UcnbiTaHUii AN YTBEPXAEHNS TUNa U NEPBUYHbIX NOBEPOYHbIX UCMbITAHUI

5.1.1 B npouecce ucnbiTaHnii ans yteepxaeHns tuna PKMO fonXeH BblaepXusaTb NeEPBUYHbIE MNO-
BEPOYHbIe MUCMbITAHUA, NO pe3y/bTaTaM KOTOPbIX AO/KHbI OblTb YCTAHOB/IEHbI OCHOBHblE MeTpOsiornyeckme
XapakTepucTukn, Takme Kak npeaenbl 4ONycKaeMblX NOrpeLHocTel M13MepeHnin yrnose kKypca, kpeHa, audde-
peHTa. a Takxe KoopAuHaT, CKOpOCTU, MyTEBOro yrnia, BpeMeHu.

5.1.2 WcnbiTaHua gna yTBepxaeHus tuna v nepsuyHas nosepka PKIMO fo/XHbI OCYLWECTBAATLCA Op-
raHu3aumsammn. akkpegmToBaHHbIMW Ha COOTBETCTBYOLIME BUAbI AeATEeIbHOCTU B YCTAHOB/IEHHOM NOpPsAAKe.

5.2 TpoBepeHne nepuogumyeckoin nosepkm PKMO

521 Bce PKMO. npumeHsiemMble Ha cygax, nognexar nepuoauyveckoii noBepke B npouecce 3KCNay-
arauuu.
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5.2.2 Mepuogunyeckan nosepka PKMO fosmkHa NpoBOAUTLCA €XerofHo U COBMeLLaTbCs C NpoBeAeHnem
paboT No TexHUu4YeckoMy obcnyxuBaHuio (PEMOHTY) Cy0BOI annapaTypbl.

5.2.3 [onyckaeTcsa npoBoAuTb nepuoguyeckyio nosepky PKMO B rapaHTuliHbIi nepuoa akcnayatauum.

5.2.4 Tlepunopguuyeckan nosepka PKIMO gosmkHa NpoBOAUTLCA Ha cneumnann3vpoBaHHbIX nocTax npenmy-
uecTtBeHHO 6e3 gemoHTaxa PKMO c cygHa.

5.3 TpeboBaHuMs kK cpefcTBam NOBepKU

5.3.1 lpw nosepke paspellaeTcs UCMONb30BaTb CPeACTBA MOBEPKM, 06ecneyvnBalolie COOTHOWEHNE
Jonyckaemol MorpewHocT u3mepeHunii no oTHoWweHno k nosepssemomy PKIMO He 6onee 1:3.

5.3.2 Bce cpefcTBa usmepeHuii 1 paboune aTanoHbl, NpUMeHseMble NPy NoBepke, AO/MKHbI ObITb MO-
BEPEHbl 1 UMETb CBUAETENbCTBA O NOBEPKE C HEUCTEKLLIWM CPOKOM [eiCTBMSA Ha BpeMs NpoBeAeHNs NOBepPKM
WM OTTUCK NOBEPUTE/NIBHOTO kneiiMa Ha npubope uan B JOKyMeHTauuu.

6 MeToabl McnblTaHUi U Tpebyemble pe3ynbTaThl

6.1 O6wune ycnosns nsmepeHuit

Bce npoBepku o6opygoBaHusa PKMO. npeAbABNEHHOr0 41 UCNbITAHWIA, NPOM3BOAATCA Ha COOTBETCTBME
Tpe6oBaHnam FOCT P M3K 60945, [19]. [20], [21]. O6opyfoBaHMe [O/HKHO COOTBETCTBOBaTH TpeboBaHUAM
[aHHOW KaTeropun o6opyfoBaHna, T. €. «3allnlieHHOe», yCTaHaB/IMBaeMOe B 3aKpbITblIX MOMELLEHUAX, U «He
3aluwerHoe», npejHasHavyeHHoe 4N1A YCTaHOBKN Ha OTKPbITON nanybe, HanpuMep aHTEeHHbI.

Paspa6oTumk annapartypbl AO/DKEH 3aABUTb, Kakolii TN annapaTypbl UAN 6/10KM OTHOCATCA K KaTeropuu
«3alnlieHHbIe», a Kakne «He 3alyuleHHbie». PaspaboTunk 40 Havana UcnbliTaHUi fO/MKEeH Takxe OroBopuThb,
ecnun TpebyeTcs, ocobble yC0BUA OKpYXatoLieil cpefbl Npy NPoBeeHUN NPoBepoK.

6.1.1 MocnepoBaTesibHOCTb UCMbITAHUNA

MocnepoBaTeNbHOCTbL NPOBEAEHNA UCNbITAHUI He onpegensieTcs. [lo Hayana McnbITaHWA Nnocneposa-
TeNbHOCTb MCMbITAHWI COracoBbIBAETCA MeXAY UcnblTaTeNbHOW nabopatopueit n noctaBwmkom obopypo-
BaHuA.

PasnnyHble NyHKTbI NPOrpaMMbl UCMbITAHUIA MOTYT BbINOMHATLCA O4HOBPEMeEHHO. Pa3paboTunk BMecTe
C annapaTypoli fo/DKeH NpefCcTaBUTb NOJHbIA KOMMIEKT TEXHWYECKOW 4OKYMeHTaLun.

Heob6xogmMmo npegycmoTpeTb AONONHUTENbHbIE AaHHble A8 06ecnevyeHnss BbINOSIHEHUA OTAEe/NbHbIX
NYHKTOB NPOrpamMmbl UCMbITAHUI, KOTOPble B HOPMasbHOW paboTe 060pyA0BaHUA He UCMONb3YITCA, Hanpu-
Mep cnocobbl CTUpPaHMA asibMaHaxa fAaHHbIX, NPy NPoBefeHUN NcnbiTaHuii no 4.5.7.

6.1.2 CTaHgapTHble CUTHaNbl MPU NPOBELEHUN UCMbITAHWN

Llenbio ncnbiTaHWn ABNseTcsa noATBepxAeHne, 4To napameTpbl PKMO cooTBeTCTBYT TpeboBaHUAM
cTaHfapTa, U3/I0XEHHbIM B pasfene 4. nyTeM NpoBeAeHUa NPOBEPOK ANA pPa3IMUHbIX YCNOBUM OKpyXatoLwei
cpegpbl.

B cBAA3K CO C/TIOXHOCTbLIO NONYHEHUA O[MHAKOBbIX XapakTepUCTUK ANA Pas/INyHbIX NCMNOJb3YyEeMbIX UMU-
TaTopoB CUrHAMO0B, TPYAHOCTbIO YCTAHOBMEHUA e4MHO06pa3HbIX, UMUTUPYEMbIX CUTHANOB, AaHHble UCNbITa-
HUA 00/DKHbI MPOBOAUTLCA C UCMNOJb30BaHMEM peasibHbiX curHanos cuctem NOHACC u GPS.

Mpu UcnbITaHMAX MOTYT UCMNO/Mb30BaTLCA ApyrMe MeToAbl MMUTaLUU CUTHaNO0B, NPU YCI0BUN, YTO UMU-
Tatop BbipabaTbiBaeT CUrHanbl, MAEHTUYHbIe curHanam cuctem NMTOHACC n GPS. BknouyaeT yCTpPOMCTBO
umuTauuu wyma, obecneynsaeT TpebyeMmblli ypoBEHb CUrHana cnyTHuka u hopMupoBaHue ONTUMasnbHOro
c03Be34u1sa CNYTHUKOB.

dopmMynupoBka NpoBepKa xapakTepUCcTUK ABASIETCA YKOPOUYEHHOI Bepcueli NcnbiTaHWii TOYHOCTM B CTa-
TUYECKOM pexume, Korga Heo6xoAnMO BbINOMAHUTL MUHUMYM 100 namepeHuii 3a BpeMa 5— 10 MUHYT, NCKI0-
yasa pesynbTaTbl U3MEpPEHUit ¢ reomeTpuyeckum cpaktopom HDOP > 6.

KoopguHaTtbl aHTeHH THCC B coctaBe PKIO Ao/mkHblI 6bITb OnpegeneHbl ¢ NorpewHocTelo < 1 m ans
BepoATHOCTM 95 %.

6.1.3 OueHka NorpewHOCTen n3MmepAaemMblX napaMmeTpoB

B npouecce onpefeneHna TOYHOCTU U3MeEPSEMbIX NapameTpoB HEO6XO4MMO YYuTbiBaTb reomeTpuye-
CKunii (hakTop mcnonb3yemoro cossesgna HDOP.

Ecnu sennuuHa HDOP <6. ycnosusi ucnbiTaHuii HopmanbHble. MNMpn HDOP>6 n3amepeHns mMoryT 6biTb
Hef0CTOBEPHbIMU, 1 HEOBXOAMMO NpepBaTh UCMbITAHUA A0 YCTaHOBNEHUSA Tpebyemoi BennynHol HDOP.
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McnbiTaHna npoBoAAT ANA NOATBEPXAEHUS, YTO YIr/bl OpueHTaumnm, namepeHHsle PKIMO B cTatuyeckux
N AUHAMUYEeCKNX yCcnoBmsax paboTbl, COOTBETCTBYIOT UK Nyylle XapakTepucTuk, M3/0XKEHHbIX B cTaHhapTe
TpeboBaHuWii kK annapartype.

Mpu ncnonb3oBaHuM nMutTatopa curHanos nopor HDOP gonxeH 6biTb <6. AHTEHHbI MPUEMHWUKOB CUT-
Hanos THCC fomxHbl pasmeliaTbCa B COOTBETCTBUN C peKOMeHAaunsMu paspaboTymka no ux yctaHoBske.

AHTEHHbI HE06X04MMO MOHTUPOBATL B TAKOM MecTe, rae obecneymBaeTcs BO3MOXHOCTb Npuema curHa-
N10B OT CMYTHWKOB C /II06bIX HAaNpaBneHWiA, C yrnaMy BO3BbILEHWSA HaJ FOPU3OHTOM Bbile 10e.

MecTononoxeHne aHTeHHbl B cucteme koopaumHat WGS-84 f0/MKHO 6biTb U3BECTHO C TOYHOCTbIO He
Xyxe 1 M Ans TpexmepHbIX KoopauHat. MakcumanbHble ANUHbI Kabeneli B npouecce UCMblITaHWiA [OXHbI CO-
oTBETCTBOBATH TpeboBaHUAM paspaboTumka.

Mpu ncnbITaHMAX B CTAaTUYECKOM peXxumMe AO/KHbI MCNONb30BaThCs peanbHble curHansl MMOHACC/GPS.

6.2 MeToguka NpoBepkn ToyHocTy PKIMO npu namepeHun yrnoB NpOCTPAHCTBEHHOA
opueHTaumn

1) YcnoBus npu npoBeAeHUN UCNbITaHWU

Bce ucnbiTaHna PKIMO go/mkHbI NPOBOAUTLCA B HOPMasibHbIX YC/I0BUAX, KOTOPbIe onpeaenatnTcsa cne-
AyluwmnmMm napameTpaMmu:

- Temnepatypa 10 °C — 30 °C;

- OTHOCUTE/IbHAA BaXHOCTb B npepenax ot 20 % po 75 %.

B cnyuyae, korga ucnbiTaHWsi NPOBOASITCA B YC/IOBUSIX, KOTOPbIE OT/IMYAKTCA OT YC/MOBUIA yKa3aHHbIX
Bbllle, B aKTe WCNbiTaHWii HEO6X0AMMO yKa3aTb peasibHble 3Ha4YeHUs TemnepaTypbl U OTHOCUTENbHOW BRax-
HOCTW.

YacTt o6opyfoBaHusa, oTHocsALWMecs K knaccy X. npefHasHayeHHble A5 YCTAHOBKM Ha OTKPbITON na-
ny6e. (Hanpumep, aHTeHHbl MIMB u MKW) foMKHBI UCNbITEIBATLCA MPU YCNOBUAX OKpyXatoLeli cpegbl B COOT-
BeTcTBUM ¢ TOCT P M3K 60945 (knacc X).

2) MecTo npoBeAeHUs ucnbiTaHni

M3mepeHna NpoBOAATCA Ha 3Ta/lOHMPOBAHHOM WCMbITATENILHOM CTEHAe, BK/4alowem MOBOPOTHOE
YCTPOWCTBO ¥ TEOAONNT.

Tymb6a NoBOPOTHOrO yCTPOICTBa ycTaHaB/IMBAEeTCA Ha OTKPbLITON naowanke. Ha paccToaHun nopsgka
10 M OT MOBOPOTHOTO YCTPOWCTBA XECTKO 3aKpennsatTca Mapkepbl (MecTa kpenseHua aHteHH FTHCC).

Mapkepbl 1 MECTO, COOTBETCTBYHLLEE OCK BpaLLEHUA NOBOPOTHOIO YCTPOCTBA, AO/IKHbI NpegycMaTtpu-
BaTb BO3MOXHOCTb KpenseHusa aHTeHH MIMB. OfHa aHTeHHa pa3mellaeTca Ha ToOYKe OCU BpalleHnss NoBOpOoT-
HOro yCTpOWCTBa, BTOpas — Ha Mapkepe onpefensieMoro 3Ta/loHHOro Hanpas/eHus.

MpofonbHas ocb ycTaHaB/AMBAETCS Tak. YUTOObl OHa MpoxoAaunia yepes3 (pas3oBble LEHTPbl aHTEHH, T. €.
071 OLLEHKM yria Kypca ucnonb3yetcsa asumyT, onpegensaeMblit aHTEHHOW 6a30i komnaca.

CTaHfapTHasi TOYHOCTb onpefesieHusa ANvHbl 6a3bl 4o/MKHA cocTaBaATb 1 MM. 3T0 gocTuraeTcs B cTa-
TUYECKOM pexume paboTbl NyTEM HAKOMNMEHUS faHHbIX U3MEPEHUI B TeYeHne oAHOro yaca. MNpu paccTosiHum
MeXAy aHTeHHamu, onpefensalwmmMmy 3TasloHHoe HanpassieHne B 10 M. TOYHOCTb onpefeneHnsa yrna cocra-
BUT nopsigka 0.01e. flaHHas BeMYMHA NOTPELUHOCTM ONpefenieHns HanpaB/eHnUs SIBASETCA AOCTAaTOYHOM ANns
MCNO/b30BaHMA B Ka4ecTBe 3TasioHa Mpu OLEeHKEe NMOrpelHoCTEN N3MEPEHNS YIIOB Kypca, KpeHa u audde-
peHTa.

TouyHOCTb OnpefeneHus yrna (asumyTa) Npu aHTEHHON 6a3e 1 M f0/1KHa cOCTaBnATb 0kono 0,2e.

[ANna noBbllWeHNA AOCTOBEPHOCTU AaHHbIX M3MEPEHU Ha UCNbliTaTe/lbHOM CTeHAe MOryT ycTaHaBau-
BaTbCA HECKO/IbKO MapKepoB C onpefesieHHbIMN 3Ta/IOHHbIMY Hanpas/IeHUAMMN.

6.3 Pe3ynbTaTbl ucnbiTaHWUii

6.3.1 Mposepsetca komnnektaumsa PKMO n gokymeHTaumnsa, npefcrasneHHas pa3paboTunkom.

6.3.2 BbIXOAHble flaHHble

Mpu ucnbiTaHnax PKMO uHAauuupyemble yribl NPOCTPAHCTBEHHOW OpueHTauuu cyfHa W KOOpAMHATbI
MEeCTOMNOMI0XEHNS fO/MKHbI COOTBETCTBOBATbL BUAY, KOTOPbI NMpefcTaBieH B 4OKyMeHTauun paspaboTynka.

6.3.3 BbixogHasa uHdopmaymna

NHpopmauma Ha Bbixoge PKMO. ana BHewHero obmeHa faHHbIX, O0/XHA cooTBeTCTBOBaTh [5]. OueHka
Npou3BOANTCA Ha OCHOBE MPOBEPKN TEXHUYECKOW AOKYMEHTaLMUN U 3NEeKTPUYECKNX CTbIKOB.
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6.3.4 ToO4YHOCTb OnpejgefnieHNa KoopAMHaAT MecTa

1) CTaHfapTHbIV pexum pabotel THCC B cTatuke

Mepunog HabnAEHNA NP U3MEPEHNN KOOPANHAT AO/KEH COCTaBNATL HE MeHee 24 4. B coBMelLeHHOM
pexume pabotbl no THCC MNOHACC/GPS norpelwHocTb pa3bpoca KOoOpANHAT B FOPU30HTaNIbHOM NIOCKOCTH
He AO0/HKHa npesbliwaTb 15 M Ana BepoAaTHOCTM 95 %, ncknoyas U3MepeHus, NoayyeHHble Npu 3HAYEHUSAX
reomeTtpuyeckoro cpaktopa HDOP > 6.

2) AndphbepeHuymanbHbiii pexum pabotel TTOHACC/GPS

N3mepeHns KoopanMHaT MeCTOMOI0XEHNA NPOU3BOAATCA C AUCKPETHOCTbIO 1 pa3 B CeKyHAY Ha oTpeske
BPEMEHU HE MeHee 24 u.

MorpewHocTb pasbpoca KOOPAMHAT B FOPM3OHTasIbHOM MIOCKOCTU He AO0J/hKHa npeBbiwaTh 10 M Ans
BepoATHOCTM 95 %.

Fopu3oHTanbHble KOOPANHATBI @HTEHHbI JO/KHbI 6bITb U3BECTHBI C MOrpewHocTbio Ao 0,5 M B cucteme
KoOpAMHaT, ucnonbdyemoit ana gopmuposaHnsa guddepeHumanbHbiX nonpaBok. MNepepasaemble gudde-
peHuMnanbHble NonpaBky AOMXKHbI COOTBETCTBOBAThL TpeboBaHusam [8].

3) Hak/oHeHWs aHTEeHHbI

McnbiTaHnsa B cTaTU4eckom pexume no 4.5.4 noBTOPAOTCA NPU HAK/TOHEHUAX aHTEHHbI Ha + 22,5° (umu-
Tauusa Kaykum cygHa) c nepuogom okoso 8 c [6].

Pe3ynbTaThl U3mMepeHuii 4O/MKHbI COOTBETCTBOBATL AaHHbIM, MOMYYEHHbIM N0 4.5.4.1 1 4.5.4.2.

4) QnHaMuyeckuin pexumm paboTsbl

CTaHAapTHbIA pexum paboTtel INTOHACC/GPS

McnbiTaHnsa no NnpoBepke TOYHOCTU B AUHAMUYECKOM pexume paboTbl A0/KHbI MPOBOANTLCA B YC/10BU-
AX. N3N0XEeHHbIX B (6): X — HanpaBneHue (6opToBas kauka) — 5 M/c2un Y — HanpaBieHue (kunesas kayka) —
6 mM/c2 ana Bcex knaccugukaumnii okpyxatouiei cpeapl.

Mpu ncnonb3oBaHWM UMUTaATOPa CUTHA/IOB €ro XapakTepUCTUKN AO0/KHbI TOYHO COOTBETCTBOBATbL Tpe-
6yeMblM napameTpam cUrHanoB. PesynbTaTbl UCMbITAHWA AO/KHbI COOTBETCTBOBATb CAEAYIOLWNM AAHHbIM,
npuMBefeHHbIM B NepeyncrieHnsx a) n 6).

a) nocse NosIHOW CUHXpOHM3aLuu no curHanam MTMHCC PKMO nepemMewaetcsa No NpAMO NIMHUK, KakK MU-
HUMYM. 1,2 MUH CO CKOPOCTbI0 (48 + 2) y3na. Nocne CHUXeHns cKopocTu B TedeHue 5 c go 0 y3nos, yepes 10c
nocse NoSIHON OCTaHOBKMN MOTPELIHOCTb N3MEPEHUI KOOPAMHAT He A0JKHA NpeBbiwaTth + 13 M OTHOCUTENBHO
KOOpAMHAT HEMOABMXHON TOUKN;

6) nocsie NOJIHON CMHXPOHM3auun no curHanam FHCC PKIMO B TeyeHne BpeMeEHU He MeHee 2 MUH nepe-
mellaeTcs Mo NPsSIMON /IMHUM Ha paccTosHue He MeHee 100 M co cKOpocCTbio (24 + 1) y3na. Mcnonb3syeTcs
MeTOo/, CrnaxuwBaHUa KOOPAWHAT NpU YKIOHEHUMN B N1106YI0 CTOPOHY OT /IMHUM NYTU Ha paccTosHue 6onee 2 m
c nepnogom 11— 12 c. NMpuemHnkn curHanos N'HCC He [OIKHbI TEPATL CUHXPOHU3ALMIO N NPOAO/IKaTb pac-
CUMTbIBATb YI/bl OPMEHTaLMMN N KOOpAMHAaTLI B npegenax nonocbl 30 M OTHOCUTE/IbHO LeHTpasibHOW ANHWUK
HanpaBneHnsa ABUXEHUNS.

[nsa MeToAoB UCNbITAHW, YKa3aHHbIX B NepeyncneHmnax a) n 6), yctTaHoBMBLUMECHA KOOPAMHATbLI onpeje-
NATCA OAHUM U3 CefyLWwnx MeToaos;

- B KOHLe oTpeska nyTu ycTaHaBnmeaeTca annapatypa MTHCC. xapakTepucTukn KOTOPOI UAEHTUYHbI UC-
NbITbIBAEMON. @ NOrpeLHOCTb oNpefenseTca NyTemMm CpaBHEHUSA KOOpAMHaT;

- nytem nogauun Ha Bxog PKIMO onopHoro curHana ot nmuraropa.

AndbdhepeHunanbHblii pexum pabotel [TOHACC/GPS

McnbiTaHna No npoBepke TOYHOCTU B AUHAMUYECKOM pexume paboTbl O/KHbI NPOBOAUTLCS B YC/10BU-
SIX. U3N10XKEHHbIX B (6); X — HanpaBneHue (6opToBas kauka) — 5 m/c2un Y — HanpaBnieHune (kunesas kauyka) —
6 M/c2 ans Bcex knaccugukaLmii okpyxatoliei cpegbl.

Mpun ncnonb3oBaHMM UMUTaATOPa CUTHAJIOB €ro XapakTepUCTUKN LO/KHbI TOYHO COOTBETCTBOBATbL Tpe-
6yeMblM napameTpam CUrHasoB.

Pe3ynbTaTbl UCNbITAHUA [O/MKHBI COOTBETCTBOBATbL C/EAYIOWMM NPUBELEHHBIM YCKOPEHUAM;

- nocne NOIHOW CUHXpOHM3auun no curHanam FTHCC PKMO nepemewaeTcsi N0 NPSMOW NMHUK, KakK MU-
HUMYM, 1,2 MUH CO CKOPOCTbIO (48 = 2) y3na. locne CHMXeHua ckopocTu B TedeHue 5 ¢ go 0 y3nos, yepes
10 ¢ nocne NOMHON OCTAHOBKU MOrPEeLIHOCTb U3MEpPEeHNIi KOOPAMHAT He f0/KHa npeBblwaTth + 10 M oTHOCHK-
TeNIbHO KoOpAUHAT HEMOABWMXHOWM ToukM, a yepe3 10 ¢ nocne NoJIHON OCTAHOBKM MOrPeLHOCTb A0/MKHA ObITh
B npegenax £ 2 m:

- NPX UCMNOJIb30BaHUM UMUTaATOPa XapakTepPUCTUKM UMUTUPYEMbIX CUTHASIOB [O/IKHbI COOTBETCTBOBATL
KA TMOHACC/GPS.
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[na Bcex MeToAoOB UCNbITAHUNA, YKa3aHHbIX Bbllle, UCTUHHbIE W YCTAHOBMBLUMECS KOOpPAMHATLI onpeae-
nawTcsa:

- nyTem ycpefHeHus 15-u nocneposaTefibHbIX OTCYETOB KOOpAMHAT, credyowmnx nocne 10 ¢ nepuoga
yCTaHOB/IEHUA, & UCTUHHbIE KOOPANHATbLI B TOUKE OCTAHOBKW AO/DKHBI U3MEPATLCA C TOYHOCTbIO 1 M;

- NyTeM nojayn Ha BXOA curHana oT umutaTopa, obecneynsaroLwero TOYHOCTb B npegenax 1 m.

6.3.5 TOYHOCTb OnNpefeneHns yrnoB NPOCTPAHCTBEHHON opueHTaumm

6.35.1 OnpepeneHve MNorpewHoCcT U3MepeHusa yrna Kypca (asumyTta) B CTaTUYECKOM pexume npu
hMKCMPOBaHHOI aHTEHHON 6a3e

Tpebyemble pesynbTarhbl

MorpewHoCcTb U3MEpPEHNIA TEKYLLMX 3HAYEHWNIT KypCOBOro yrna gosxHa 6biTb He 6onee 0,26/?,
roe R — anvHa aHTeHHol 6a3bl B MeTpax.

MeToauka nsMepeHnii

MpoBecTn NOAroTOBUTENbHbIE PaboThl MCMbITATENBLHOIO CTEHAA.

AHTEHHbI PKMO ycTaHOBWTbL HA NOBOPOTHOM YCTPOWCTBE. [/IMHA aHTEHHOI 6a3bl A0/HKHA COCTaBNATh
1m

C ucnonb3oBaHMeM Teo40/1MTa OPUEHTUPOBATL aHTEHHb! BA0/b U3BECTHOIO 3Ta/IOHHOTO HanpasneHus,
KOTOpOEe 3apaHee onpefesieHo.

3admkcmpoBaTh 3Ta/IOHHOE 3HAYeHNe HanpaB/ieHNsl NOBOPOTHOMO YCTPONCTBA UCMbITATE/IbHOTO CTeHAA.

Bkntounte PKMNO v y6eamTbeca, 4TOo Npousolina nHuymanusaumnsa 3agayv sbipaboTky napameTpoB Yrno-
BOI OpueHTaLuMmn, a Ha NHANKaTope oTo6paxatTCs Tekylime 3Ha4YeHus KypcoBoro yrna.

MpoBecT M3MepPeHUs B CTATUHECKOM NONOXEHUWN aHTEHHOW CUCTEMbl A/INTENbHOCTbI0O He MeHee 1 4.
3anncb faHHbIX U3MEepPeHnin oCyLLecTBNAETCA Ha KOMNbIOTEPEe C ANCKPeTHOCTbI0 1 c. MpoussecTun pacyet CKIM
onpefeneHna yrna Kypca no cnegylwouiein metoanke.

CpefgHue 3HayeHMa NorpelHocTeil M3MepeHusa yrnoB NPOCTPaAHCTBEHHOW OpMeHTauun B cTaTukKe Bbl-
yncnsetca no hopmynam

»

2>/
m(Bp)=-". @

raoe rvp/ = <l -<?ir :<P3r = -Ssya3r
j — Tekyliee 3HaYeHWe >To yria NpPocTPaHCTBEHHOW opueHTauun, nsmepeHHoe PKMNO;

— 3HauyeHue y-ro yrna I'IpOCTpaHCTBeHHOVI opueHTayuun, usmMepeHHoe aBTOHOMHbIMW cpeACcTBaMun Ha
3Ta/lIOHMPOBaHHOM UCNbITaTe/IbHOM CTeHAE;

6°cp”- — M3BECTHAsi MOCTOSIHHAasA cucTemMaTnyeckas NnorpewHocTb aBTOHOMHbIX CPEACTB U3MEPEHNS;

N — uncno nsmepeHuii.
CpegHekBagpaTtuyeckas norpewHocTb (CKIM) n3aMepeHuii yrinoB NnpocTpaHCTBEHHOI opueHTauun onpe-
pensetca no popmyne

E[u' -«(«s]2
0 1

1~ @

MepecyeT CKIM Ha 3KBMBa/IEHTHYH aHTEHHYH 6a3y AnMHOK 1 M ocywecTBnseTca no popmyne

%,ﬁ/ @)

roe OLY — AanuvHa aKBMBaNEHTHOI 6a3bl N0 >-My yry NPOCTPAHCTBEHHON OpUeHTaLun.

MorpewHoCTb U3MepeHniA yrna Kypca He A0/XKHA NpeBblllaTh 3HAYEHUS, 3aABMEHHOI0 B TEXHUYECKNX
ycnosusax Ha PKMO.

6.3.5.2 OnpegeneHne NOrpeLwHOCTM U3MEPEHNS yrnia Kypca oT A/IUHbI aHTEHHOl 6as3bl

Tpebyemble pe3ynbTathbl

MorpelwHoOCTb U3MEPEHUIi TEKYLLMX 3HAYEHNI KypCOBOTO yrna gosmxHa 6biTb He 6onee 0.2°/R,
rae /? — AnvHa aHTeHHol 6a3bl B MeTpax.
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MeToguka nsmepeHnii

OueHnBaemble XapakTepuCcTUKK:

- 3aBUCUMOCTb npegenbHoi n CKIM norpewHocTn naMepeHus yrna Kkypca ot A/IMHbl aHTEHHOW 6a3bl.

Mcnonb3yemoe o6opygoBaHue:

- TeXHo/Normyeckan ucnoiTatenbHas nnaowagka Ha OTKPbITOW MecTHOCTH;

- YCTPOIACTBO AN151 KPeNieHns aHTeHH, koTopoe obecneynBaeT X HEMOABUXHOCTb B TeYeHUE BpeEMEHU
NCNbITAHWIA;

- PKMO co cBo6oaHOW aHTEHHOW 6a30ii;

- UICTOYHUK MUTaHNS;

- NepcoHabHbIi KOMNbIOTEP C NPOrPamMMHbIM 06ecnevyeHuemM;

- Teo40NUT 1 pyneTka.

3a UCTUHHOE 3HaYeHue NpuHMMaeTcs Kypc, nofyyaeMblit 160 NyTeM yCpefHEeHUss N3MepPeHNn Npu Hau-
60nblIei 4AnHe aHTeHHOW 6a3bl, NN 3Ta/lOHHOe HanpasJ/ieHne, NoJlyYeHHOe Ha UCMblTaTeslbHOM CTeHfe.

OTanioHHOe 3HauyeHue yrna kKypca onpefensetcs C UCNOMb30BaHMEM MeTOAWKWU, yka3aHHol B 6.3.5.1.
[lonyckaeTcs MeHbluas 4NTeNIbHOCTb ceaHca HabngeHunii. MNpu nocnegoBaTelbHOM U3MEHEHUN AINHBI aH-
TEeHHOW 6a3bl COXpaHeHne 3Ta/IoOHHOTO HanpaB/aeHns obecneynBaeTcs Npu NOMoL M TeoonuTa.

MpeaBapuTenbHO TEOAONUT yYCTaHaBAMBaETCA NO 3aJaHHOMY HanpasB/fEHUI0 C MOMOLLbIO MapKepoB Ha
aHTeHHax PKIO.

Mpoun3BoanTca M3MeHeHNe AINHbI aHTEeHHOI 6a3bl NyTeM YCTAHOBKM C NOMOLLbI TEOA0NTA aHTEHHbI
BAO/b 3a4aHHOT0 HanpaB/eHns No mapkepam. [lna ycTaHOBEHHOW ANNHbI aHTEeHHOl 6a3bl 0CYLLeCTBAATCSA
namepeHuns kypca. Pacuet CKM onpepeneHns yrna kypca npousBoanTcs no MeToauke, ykasaHHoi B 6.3.5.1.

OnpegenseTca MMHUManbHasa A/IMHA aHTEHHOW 6a3bl, NPy KOTOPOW TOYHOCTL onpefeneHuns kypca (asu-
myTa) 6yaeT yaOBNeTBOPATb TpebyeMbiM 3HAUYEHUAM.

6.3.5.3 OnpepenexHne NOrpewHOCT N3MEPeHUs yrnia Kypca v KpeHa npu noBopoTe aHTEHHON cucTembl
B N/IOCKOCTW FOPU30HTa

Tpebyemble pe3ynbTaTbl. [1OrpewHOCTb N3MEpPEHUli TeKyLLUX 3HAYEeHU KypCcOBOro yrna fo/kHa 6biTb
He 6onee 0.2VR, a kpeHa 0.47R
roe R — AnuvHa aHTeHHoI 6a3bl B MeTpax.

MeToauka nsmepeHui

OueHnBaeMble XxapakTepPUCTUKN: 3aBUCUMOCTb NpeAenbHoin n CKIM norpewHocT n3mepeHns yrna Kyp-
ca u KpeHa.

Mcnonb3yemoe o6opyaoBaHue:

- TeXHo/lornyeckas ucnbiTatenbHaa naowafka Ha OTKPbITON MECTHOCTW, YCTPOWCTBO C XXECTKUM Kpe-
niieHneM aHTEHHOI cucTeMbl, o6ecneynBaloLLLMM ee NOBOPOT B FOPM3OHTA/IbHOM MIOCKOCTU W HENOABMXHOCTb
B (hKCUPOBAHHOM MOMIOXEHUN:

-PKNO;

- UICTOYHUK MUTaHNS:

- NepcoHasnbHbIl KOMNbIOTEP C NPOrpaMMHbIM 0becneyeHnem;

- Teo0NUT 1 pyneTka.

Pacnonoxutb aHTeHHbl PKMO Ha NOBOPOTHOM ycTpoiicTBe. AnHa aHTeHHOoM 6a3bl f0/1KHa COCTaBAATb
1m. C nomoublo TEOA0NTA OPUEHTUPOBATL @aHTEHHbI BAOIb U3BECTHOMO 3TA/IOHHOrO HanpaBeHns u 3aduk-
cupoBaTh ero 3HayeHue.

BknounTb annapatypy u ybeantbcs, uto PKMO BbipabaTbiBaeT napameTpbl yr0BOW opueHTauumn, Ha
UHAMKaTope oTobpaxalTcsa Tekylw e 3Ha4yeHUsa KypcoBoro yrna. NMpoussecTn 3anncb n3mepeHuii yrna kypca
Ha KomnbloTep.

[anbHeliwas meToguka NpPOBeAEHMS UCNbITAHUIA 3aknovaeTcs B nocnegoBaTe/lbHOM oOnpefesneHun
yrna Kkypca Ansa pasnnyHbiX 3Ha4eHuin yrna kpeHa (NoBOPOT @aHTEHHOM CUCTEMbl B N/IOCKOCTU FTOPU30HTA). Yron
KpeHa OTHOCWUTesNbHO NpeAblAyLieil opueHTauM aHTeHHOW cucTeMbl onpefenseTcsa C MOMOLbIO TeogonuTa.
3anncb M3MEpPEeHHbIX NapameTpoB OCYLeCTBAAETCS Ha KoMmnbloTepe. CTaTUCTUYECKME OLLeHKM MosyyalTcs
nyTeM CpPaBHEHUA U3MEPEHHbIX 3HAYEeHUI C 3TaNOHHbIM 3HAYEeHNEeM yrna noBopoTa.

CosfaTb KpeH, MOBEPHYB aHTEHHYIO CUCTEMY Ha HEKOTOPbIN Yron, B MA0CKOCTY FOPU30HTA, He Bblk/oyas
annapaTypy 1 He mpepbiBas 3anucu BbIXOAHbIX NapaMeTpPoB Ha KOMMbOTep. Y6eAuTbes, 4TO Ha UHAMKaTope
Tekylme 3Ha4YeHna yrna KpeHa U3MeHuIncCh.

C nomolyblo TeogoNnTa onpenennTb yron NOBOPOoTa aHTEHHON CUCTEMbl OTHOCUTE/IbHO 3Ta/IOHHOTO Ha-
npaBaeHns. PesynbTaTbl 3aHeCT B NPOTOKOA. MOBTOPUTL M3MEPeHUss No AaHHON MeTOofMKe HEeCKO/bKo pas
ONA pas3nNyHbIX 3HAYEHU YINOB KpeHa npaBoro v n1esoro 60pTos.
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Mpownssectn pacyeT CKI onpegeneHns yrna Kypca u KpeHa no uamepeHHbIM faHHbIM U MeToAuke pac-
yeTa CKI. ykasaHHol B 6.3.5.1. AnnapaTtypy cuntatb BblgepxaBlel ucnoitaHus, ecnu CKM He npesbiaeTt
3HAYeHUA, yKka3aHHOro B TeXHMYeckux ycnosuax Ha PKIIO.

6.3.5.4 OnpegeneHne NOrpelHOCT M3MepeHna yrna kypca u gudpdepeHTa npy noBopoTe aHTEHHOM
CUCTEeMbl B NIOCKOCTW NepneHANKYNSPHON NNOCKOCTU rOpU3oHTa

Tpebyemble pe3ynbTarhbl

MorpewHocTb M3MEPEHN TEKYLNX 3HAYEHWI A KypCOBOro yrna gosmkHa 6biTb He 6onee 0,2°//?, a gud-
hepeHTa 0,4°//?,
rae R — gnvHa aHTeHHO! 6a3bl B MeTpax.

MeToAuka nsmepeHunii

OueHuBaemble XxapakTepuUCTUKN: 3aBUCUMOCTb npefenbHoi 1 CKIM norpewHocTn n3sMepenuns yrna Kyp-
ca u guddepeHTa.

Ncnonb3yemoe o6opypoBaHue:

- TexXHonornyeckas ucnbiTaTenbHas nnowagka Ha OTKPbITOW MEeCTHOCTU, YCTPONCTBO C XECTKUM Kpe-
nfeHneM aHTeHHOl cucTembl, o6ecneynBailoWMM ee MOBOPOT B MJIOCKOCTW, NEPNeHANKYNAPHOWA MI0CKOCTU
ropu3oHTa, co3gasas guddepeHT 1 HeNnoABMXHOCTb B (PUKCMPOBAHHOM MOMIOXEHUN;

- PKNO;

- UICTOYHUK NUTAHUS;

- MepCcoHasibHbI KOMMNbIOTEP C MPOrPamMMHbIM 06ecneyeHnem;

- TEeoA40NUT U pyneTka.

Pacnonoxutb aHTeHHbl PKMO Ha NOBOPOTHOM ycCTpoiicTBe. JINHA aHTEHHOI 6a3bl A0/KHA COCTaBNATh
1 M. C nomoLbio TeoA01MTa OPUEHTUPOBATb aHTEHHbI BAOJ/Ib MU3BECTHOTO 3TA/IOHHOTO HanpaB/ieHUsa n 3aduk-
cupoBaThb 3HauYeHwue.

BknounTb annapatypy u y6eautbces, uTo PKMO BbipabaTbiBaeT napameTpbl YI/10BOW OpueHTauuu, Ha
MHAMKaTope oTo6GpaxatTca Tekylime 3Ha4YeHus KypcoBoro yrna. Nponseecty 3annucb M3MepeHuin yrna kypca
Ha KOMNbloTep.

[anbHeliwan meToAnka NpoBefeHUs UCMbITAHWA 3akalvyaeTcss B Moc/iefoBaTe/lbHOM onpegeneHnmn
yrna kypca Ans pasfinyHbiX 3HayeHuin yrna gudpgepeHta (NOBOPOT aHTEHHOW CUCTEMbI B MIOCKOCTMW, nep-
NeHANKYNAPHON NNOCKOCTM ropnsoHTa). Yron audhepeHta OTHOCMTENbHO NpeablayLieli opueHTaunmn aHTeH-
HOl cucTeMbl onpegenseTcs ¢ NOMOLbO TeogonnTa. 3anucb M3MEepPeHHbIX NapaMeTpoB OCYLLEeCTBAAETCS Ha
KoMmnbloTepe. CTaTUCTUYECKME OLEHKM NOMyYHalTca NyTeM CPaBHEHUS MU3MEPEHHbIX 3HAYEHUI C 3TaNlOHHbIM
3HayYeHneMm yrna nosopora.

CosgaTtb AuddepeHT, NOBEPHYB aHTEHHYI CUCTEMY Ha HEKOTOPbI/ Yyron B NOCKOCTU, NepneHguky-
NAPHOI NAOCKOCTU FOPM30HTA, HE BbiK/lOUYAA annapaTypy v He npepbiBas 3anucu BbIXOAHbIX NapaMeTpoB Ha
KomnbloTep. Y6e[uTbecs, UTO Ha UHAMKATOpe Tekylne 3HavyeHusa yrna guddepeHta M3MeHUINCh.

C nomouibio Teof0nmTa onpeaennTb Yrosa NoBopoTa aHTEHHOM CUCTEMbl OTHOCUTE/IbHO 3TASIOHHOTO Ha-
npasneHus. PesynbTaTbl 3aHECTU B NPOTOKO/. NMOBTOPUTbL U3MEPEHNS MO AAHHOW MeTOoAMKe HEeCcKONbKo pas
ONA pas3NnyHbIX 3HaveHuin yrnos gudppepeHTa Ha HOC U Ha kopmy. MpoussecTn pacuet CKIM onpepenexnns
yrna kypca v gudepeHTta no U3aMepeHHbIM AaHHbIM 1 MeToAuke pacyeTa CKI, ykasaHHoW B 6.3.5.1.

Annapartypy cunTatb BblAepxaBlei ncnoitTaHus, ecnm CKIM He npeBblwaeT 3HAYEHUSA, 3asAB/IEHHOIO B
TexHuyeckmux ycnosuax Ha PKMO.

6.3.6 [lMouck curHanos

Tpebyemble pe3ynbTarhbl

1) Ycnosue A

MepBoOHayanbHasa ycTaHOBKA UCXOAHbIX AAHHbIX.

MpoBepka faHHOTo NnapameTpa NpoM3BOAMTCS cneaylwmumy cnocobamu:

- BBOAOM HauyallbHbIX OWMNOGOYHbIX KOOPAMHAT TOUYKM, YAANEeHHOW OT MecTa WCNbiTaHWI Ha paccTosHue
> 1000 Km. HO He 6osiee 10000 km;

- oTkNoYeHne PKIMO oT ceTu nuTalLero HanpsXxeHus Ha Bpems > 7 CyTOK.

MpoBepka xapakTepuUCTUK A0/KHA BbIMOMHATHCSA NOCAe UCTEeYeHNA NpefenbHOro BpeMEeHU, yKa3aHHoro
B Tabnuue 1.

2) Ycnosne b

MepepbiBbl NUTAKOLWETO HANPSXEHUS.

PKIMO oTknoyaeTcsa OT CeTU NUTAIOLWLEro HanpsXXeHUsa Ha Bpema 24—25 .

3) Ycnosue B

MepepbiBbl Npuema curHanos cuctem NMOHACC/GPS.
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Mpn HopManbHoi pabote PKMO npon3BoANTCS MOMHOE 3aTeHeHWe aHTEHH A1 NpuemMa CUrHanoB cnyT-
HUKOB Ha BpeMsa 24— 25 u. NpoBepKka XxapakTepucTuK Ao/KHa BbINO/THATLCA NOC/Ee UCTEeYEeHUa npefenbHoro
BPEMEHW, yKa3aHHoro B Tabnuue 1.

4) Ycnosue I

KpaTkoBpeMeHHble nepepbiBbl MUTAKOLWETO HANPSXEHNS.

Mpu HopManbHoW pa6oTe PKMO npou3BoauTCA NpepbiBaHWe NUTAKOLWEro HanpsXXeHus Ha Bpems 60 c.
Mocne atoro nutaHne PKMO BoccTaHaBnvMBaeTcs.

MpoBepka xapakTepucTuK NPoOM3BOAUTCA NO UCTEYEHUN NPOMEXYTKa BPEMeHU, yka3aHHoro B Tabnuue 1.

MeToAnKM NPOBEPKM BPEMEHW NOSyYeHuss nepBoit o6cepBalmm

MpoBepsieTcsi BO3MOXHOCTb aBTOMaTUYECKOro noucka CUrHanos, n3sydyaemMbiX CNyTHUKaAmMu Ana onpe-
[eneHns yrnos NpPOCTPaHCTBEHHOI opueHTauuu cyaHa ¢ Tpebyemoil TOYHOCTbI U AUCKPETHOCTbI. Bpems
nepeoii o6cepBaLluy NpoBepsieTcs A8 Ceaywmx ycnosuii pa6oTtel PKMO:

- OTCYTCTBMSA B NamATV NPUEMHUKOB asibMaHaxa faHHblX CMYTHUKOB;

- HanM4YMA B NamMATU NPUEMHUKOB afnlbMaHaxa AaHHbIX CNYTHUKOB:

- NpW nNepepbiBax NpuemMa cUrHasnsos, HO 6e3 nepepbiBa NUTAKLWETO HANPSXEHUS;

- Npu NepepbiBax NUTalOLWEro HanpsXxeHns Ha Bpems He 6onee 60 c.

[na kax[oro n3 ycnosuin pabotbl nponsBoauTcs BkatoyeHne PKIMO 1 ¢ nomoLLbio cekyHaoMmepa ukem-
pyeTcsi BpeMs, Heo6xo4MMoe 418 N3MepeHUst KoopAuHaT ¢ Tpebyemoli TOUHOCTbI0. Bpemsa nonyyeHust nepsoit
ob6cepBaunn He J0/MKHO NpeBblWaTh 3Ha4YEHWI, YkasaHHbIX B Tabnuue 2.

AnnapaTypy cuuTaTb BblAepXaBllei UCNbITaHUA, ecny oHa yAaoBneTsopsieT TpeboBaHWAM, YKasaHHbIM
84.5.7.1 — 4.5.7.3.

6.3.7 Mepbl 3aWnTbl

AHTEHHbIN BXOA4 W BXOAHbIE/BbIXOAHbIE NOPThbI

6.3.7.1 TNpoBepAwTCA Mepbl 3aWuTbl, NpegycMoTpeHHble B PKMO. ncknwyawwme BO3MOXHOCTb MO-
BPeXJeHNs B Cly4asx KOPOTKOro 3aMblkaHUSA UK 3a3eM/IeHUS Ha KOPMYC aHTEHHOro BXOA4a Wan N06bIX BXOS-
HbIX/BbIXOHbIX NOPTOB.

6.3.7.2 AHTeHHble BXOAbl NPUEMHWNKOB U BXOHO/BbIXOLHON NOPT COEAUHATCS C 3eM/ieil Ha BpeMs A0
5 MWH. B KOHLLe 3TOro nepuoja aHTeHHbl U BXOAHbIe/BbIXOAHbIE MOPTblI NOAKIOYAIOTCA WTATHO Y NPOBEpPSAI0TCA
xapaktepucTtukm PKIMO ¢ uenbio o6HapyXeHnsa noBpexaeHuni.

6.3.7.3 AnnapaTtypy cuuTaTb BblAepXaBlleil WCNbITaHUSA, €CNM OHa YyAoBfeTBopsieT TpebGoBaHMAM
6.3.7.1 — 6.3.7.2.

6.3.8 OnekTpoMarHuTHas COBMeCTUMOCTb

McnbiTaHUs BbINOMHAKTCA N0 METOAUKE, M3/T0XKEHHON B TOCT P M3OK 60945. ¢ uenblo NpoBEpPKM COOT-
BeTCTBMA TpeboBaHuam [19]. [20], [21].

6.3.9 KOHCTpPYKUNA aHTEHH

KoHcTpykumna aHTeHH THCC B cocTaBe PKIMO npoBepsieTcs Ha COOTBETCTBME TEXHUYECKOW AOKYMEHTA-
Lunn. NnpefcTaBneHHol pa3paboTumKoM.

MpoBepka KacaeTcsa onpefeneHnsa BO3MOXHOCTN YCTaHOBKM aHTEHH B MecTe, rae obecneuvnBaeTcs yBe-
PEHHbI NpUeM CUTHaNoB co3Be3AmnsA cnyTHUKOB cuctem MMOHACC/GPS ¢ nto6bix HanpaBfeHuii. AHTEHHas
KOHCTpykuna PKMO pgosmkHa BkAOYaTh XECTKYl YCTaHOBOUYHYK pamy A8 rapaHTMpoBaHHOro obecneyeHus
ero TeXHUYECKNX XapaKTepucTuk.

AnnapaTypy cuMTaTtb BblAepXaBlueli NCMbITAHNA, ECNIN KOHCTPYKLUUS aHTEHH NO3BOMISIeT X YCTAHOBKY Ha
CyfHe B TaKOM MecTe, kKOTopoe ob6ecneymBaeT XOPOLUY0 BUAMMOCTb CO3BE3MUSA CMYTHUKOB.

6.3.10 YyBCTBUTENbLHOCTb U ANHAMUYECKNI AnanasoH

lMounck curHanos

Mpu nposepke PKIMO ypoBHM NpUHMMAEMbIX CUTHA/IOB KOHTPOJIMPYIOTCA C MOMOLbIO cneunanbHo-
ro npuemHuka. flomkHa 6bITb NpefycMOTpeHa BO3MOXHOCTb PEryMpoBKW WX YPOBHeW B auanasoHe (Mu-
Hyc 125 + 5) dBm. MNpoBepsATCSA XxapakTepucTukn, KOTopble A0/KHbI YA0BETBOPATL TpeboBaHMAM cTaHgap-
Ta npu aHHOM M3MEHEHUN YPOBHSA CUTHAsIOB.

BcTpoeHHsbliii MKW gonxeHn obecneunsatb paboTy B AUHAMUYECKOM Anana3oHe NpuHNUMaeMblX CUTHAN0B
oT 10 mkB/M go 150 MkB/M. B pexume noucka curdHana tpebyemblii ypoBeHb 20 MKB/M.

[laHHble NPOBEPKM MOTYT TakXe BbINO/IHATLCA C NOMOL b0 umMMTaTopa.

CnexeHue

YPOBHU CUTHANOB KOHTPOJIMPYIOTCSA C NMOMOLLbIO CMeunanbHoro npueMHunka. fomkHa 6biTb npegycmo-
TpeHa BO3MOXHOCTb NOAaBMEHNA CUTHANO0B N PEryIMPOBKN X YPOBHEN A0 BeNnYMHbl MuHyc 133 dBm. Xapak-
TepucTukn MIMB fOMKHbI yYA0BNETBOPATL TpeboBaHWAM NpU 4aHHOM U3MEHEHUN YPOBHSA CUTHANOB.

20



FOCT P 54118—2010

B pexume cnexeHusa Tpebyemblii ypoBeHb curHana Ha sxoge MKW 10 mkB/m.

[JaHHaa npoBepka MOXeT TakXe BbINO/IHATLCA C MOMOLLLLIO MMUTaTopa.

6.3.11 BnuAHne xapaKTepHbIX CUTHA/MIOB NOMOX

6.3.11.1 Momexwu B L gnanasoHe yacToT

Mpu HopmanbHol paboTe aHTeHHbl PKMO nogBepratoTcs 06ayyveHnto Ha yactoTe 1636.5 MI'y ¢ nnoTHO-
CTbt NoToka MowHocTn 3 BT/M2 Ha Bpems 10 MuH. Korga Bo3gelicTBMe Mellarwlero curHana npekpawaercs
1 ocylwecTBnAeTcAa HopManbHbIi npuem curHanos MNOHACC/GPS, MMNB gomxeH yepe3 5 MuH obecneyunTb
pacueT yrnoB NpOCTPaHCTBEHHOW opueHTauuu n KkoopauHat mecTta 6e3 BMewaTenbcTBa onepatopa. locne
npekpaweHunsa Bo34eliCTBAA MellaloLero curHana, npoM3BoMTca npoBepka xapakrepuctuk PKMO.

MpumeyaHne — 3TO IKBUBASIEHTHO 06/1y4eHU0 aHTeHH TTTOHACC/GPS curHasiom OT aHTEHHbl CMyTHUKOBOM
cuctembl ceasun VIHMAPCAT, ycTaHOB/IEHHOI Ha paccTosiHuM 10 M BAO/b ee 371eKTPUIecKoli ocu.

6.3.11.2 Momexu B S gnanasoHe yacToT

Mpn HopmanbHoOl pa6oTe aHTeHHbl THCC PKMO nogsepraTcst 06/1y4eHno naykoil n3 10 uMnynbLcos,
Kaxablii gnutenbHocTbio 1— 1,5 MKC ¢ yacToToli cnegoBaHua 1600:1, B gnanasoHe yacToT 2,9—3,1 Ty u
N/I0THOCTbIO NMOTOKAa MOLWHOCTK 7.5 KBT/M2. Bpemsi 06n1yyeHnss 10 MUH C MepuogoM NOBTOPEHUA NakeToB UM-
nynscos 3 c.

Korga Bo3gelicTBue MellaloLero curHana npekpaw,aeTca n ocywecTBNAeTCA HOPMasbHbI Npuem cur-
HanoB NMOHACC/GPS, PKIMO pgonxeH yepe3 5 MuH obecneunTb pacyeT KoopamHaT MecTa 6e3 BMellaTesb-
cTBa onepaTopa. [ocne npekpaw,eHns BO3AEWCTBUSA MelualLwero curHana npoM3BogMTCA MpoBepka xapak-
TEPUCTUK CNYTHUKOBOTO KOoMMaca.

MpumeyaHne — 3TN YCNOBUSA IKBUBAIEHTHbI BO3AECTBUIO 3yyeHust P/IC ¢ MOLLHOCTbIO curHana 60 kBT B
S/pnanasoHe mopckux PJIC. 4anTenbHOCTbIO MMnynbca 12 MKC € YacToTol noBTopeHust 600 MMNynbCoB B CEK. UCMOSb-
3ytoLLeli 4-X MeTPOBYIO LLE/EBYI0 aHTEHHY CO CKOPOCTbIO BpaLleHus 20 060poToB, MUH. NP pasmeLLeHun aHteHH MTHCC
BAO/b 3/IEKTPUYECKOI OCU aHTeHHbI PJIC Ha paccTosiHum 10 M OT LieHTpa BpaLLeHus.

6.3.12 YacTtoTa 06HOBNEHNA KOOPAUHAT MECTONONOXEHNSA

6.3.12.1 YacTtoTta 06HOB/IEHUA KOOPAUHAT ANS MasibiX CKOPOCTel ABUXEHUSA

PKMO pa3mewaetcs Ha nnatopme, KOTopas ABUXETCA NO NpAMOl NMHMK co ckopocTbio (5 + 1) y3en.
B TeyeHne 10 MUH NPOBEPAIOTCA BbIXOAHbIE KOOPAUHATLI C MHTepBanamu 10 c. BbIxogHble KOOPAUHATLI [0/1XK-
Hbl KaX/blii pa3 06HOBNATLCA. [laHHaA NPOBEPKa MOXET BbIMO/IHATLCA C UCMOJIb30BAHUEM UMUTATOPA.

6.3.12.2 YacToTa 06HOBNEHNSI KOOPAVHAT A1 BbICOKMX CKOPOCTEN ABMKEHNS

PKMO pa3melwaetca Ha nnatopme, KoTopasa ABMXKETCA N0 NPAMONA NMHUMKM co ckopocTbto (50 + 5) y3-
nos. BbIxofgHble KOOpAUHATLI AO/KHbI NPOBEPATLCA C UHTEpBanamu 2 ¢ B TeyeHne 10 MUH. BbIXOAHbIE KO-
OpAMHaThl [O/KHbI KaxXAblli pa3 06HOBNATLCA. [laHHass NpoBepka MOXEeT BbIMO/HATLCA C UCMO/Ib30BaHNEM
nmuTaropa.

MuHMMasnbHoe paspelleHne oTobpaxaeMblx reorpamyecknx KOopAuHaT, T. €. WNPOTbl U [OJTOThI, oLe-
HUBaeTCcs B nNpouecce npoBepkn no 6.3.4.1—6.3.4.4.

6.3.13 AnddepeHunanbHbll BXog

[okymeHTauma paspaboTumka A0/HKHa 6bITb MPOBEPEHa C Lesbio NoATBEepPXAeHNUs.

-yTo PKMO npaBunbHO obpabaTtbiBaeT co06LWEHNS, onpejeniieMble MPOTOKO/IOM, KOTOPbI nNpefcTaB-
nex B [8] B cnyyae, Korga mMopckue pagnomasikv UCNoMb3yTCA Kak CpefcTBO AN nepegaun guddepeHum-
aNbHbIX MONpPaBok, 1

- 4yto curHanel ATTOHACC/DGPS npuHuMatoTcs, a ctatyc AndepeHLmnanbHoro pexnuma nHanumpyer-
cs Ha gucnnee. AuddepeHunansHble nonpaskn AFTNTOHACC/DGPS yunTbiBaloTCs B 0TO6paxaeMblX KOOpAU-
HaTax mecTa.

6.3.14 MpepynpexaeHnsa o6 oTkaszax u ctaTyc UHAMKaLNu

MpepgynpexaeHna o6 oTkasax u cTaTyC MHAMKATOPOB (DUKCUPYIOTCSA NPU NPOBepKe CTaTUuYeckux u au-
HaMuyecknx xapakrepuctuk. OHU A0/IKHbI COOTBETCTBOBATL YC/IOBUAM, KOTOPbIE MHAULUPYIOTCA Ha Aucniee
PKMO.

McnbiTaHua no pacyeTy LesioCTHOCTH

[na ctabunusauyun BpeMeHHOro nHTepsasna, Ha KOTOPOM NMPOU3BOAUTCA NpoBepka LenoctHoctn, PKMNO
yCcTaHaB/IMBaETCSA B PEXUM CMeXeHUsa 3a CnyTHUKamu Ha Bpemsa 10 MuH. Micnonb3ysa 5 cnyTHUKOB, LLEnocT-
HOCTb MOXeT ObITb OLleHeHa B AnddepeHunanbHoOM pexume paboTbl C MOMOLLbIO U3MEHEHUA BE/IMYMHbI NO-
npaBKu A1 OJHOI0 U3 CMYTHUKOB NyTEM YBE/IMYEHUA CKOPOCTN U3MEHEHMNA NonpaBku. 3Ta BBeJeHHas ownbka
[OKHA NPUBOANTL K YXY/LLEHWNIO TOYHOCTM o6cepBauun. Mpoueaypa BbINOMHAETCA 4,0 TeX Nop. Noka ownbka
KoopAuHaT MecTa He cTaHeT 60/iblle, YeM YCTaHOB/1EHHbI/i yPOBEHb TOYHOCTH.
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MNHAanKaTopbl KOHTPONSA LEeN0CTHOCTU ByAYT MHAMLMPOBATL COCTOSAHNE U NepexoAnTb OT «6e30MacHoro»
K «npefynpexaeHnio», a 3aTem K «onacHoOMy» COCTOSHUI. [1ns onpegeneHns coBnajeHusa c TpeboBaHnamu
Nno LEe/I0OCTHOCTN flaHHble CPaBHUBAKTCA C UCTUHHOW OWMNOKON MECTOMOMOXEHUA HA 3TN MOMEHTHI.

MpoBogATcs 10 ceaHCOB M3MepPeHUl NyTemM BBefeHUs OWNGO0K ANA Pa3/INUYHbIX CMYTHUKOB. BbIMOAHSA-
loTCs 2 ceaHca HabnwgeHU, pasfeneHHblX N0 BpeMeHN Ha 3 Y. YTO cUMTaeTCs AOCTaTOYHbIM A5 NMPOBEPKM
hYHKLUY LLeNnoCTHOCTH.

McnblTaHna MOryT NpoBOAUTLCA C UCMOJIb30BAHNEM UMUTaATOPa CUTHAIOB NYTEM U3MEHEHUS METKN Bpe-
MEHW B CNYTHUKE.

Mpn Ucnonb3oBaHUU CO3BE3ANSA CMYTHUKOB OT MMUTATOpa HEO6X0AMMO UCNONb30BaTh TEKYLW Ui anbma-
Hax, 4To6bl MMUTMPOBATbL peasibHOe Co3Be3ane CNyTHUKOB.

MpoBepka LenocTHocT AnddepeHumanbHOi NnogcucTemMsl

PKMO ponxeH pabotatb B gudpdepeHumansHom pexume OMNTOHACC/DGPS. lMpuemMHMK nonpasok
[o/mKeH paboTaTb B PyYHOM pexume Bbibopa YacTOTbl KOHTPOJ/IbHO-KOPPEKTUpPYIOLL el CTaHLuu.

CnepnyeT NOAKNOUYNTL KOHTPOSbHbIV curHan A Ha Bxog PKMO.

MposepuTb paboTy n ybeautbcsa, yto PKMO paboTaeT B gndepeHumanbHOM pexnume onpegeneHns
KoopAuHaTt (T. e. aHan3npyeTcs NOTOK AaHHbIX HaBUraLMOHHOro npeasnoxeHns GGA 1 yCTaHOBNEH pexum
«GPS=2»).

BbIKNIOUNTL KOHTPObHbIA curHan A.

Hab6nopatb 3a nossneHnem Ha gucnnee PKMO mnHdopmayun «lMoteps curHana» B TeyeHne 10 c u 3a
aBTOMaTtnyeckum nepeknwoyeHnem PKMO B pexum MNMOHACC/GPS (T. e.. 4To aHanM3nmpyeTcsa NOTOK AaHHbIX
HaBuUraunmoHHOro npeanoxeHns GGAh ycTaHOBNEH pexuM «GPS=1»).

MoBTOPUTbL UCMBITAHUA, YCTAHOBUB CTATYC KOHTPO/IbHOTO cUrHana A «HepaboTocnocobeH», «He KOHTPO-
NMpyeTca». a TakKe NMoHU3NB KO3 MULUNEHT KayecTBa CUrHaNa HUxe BesimynHbl nopora WER>0,1.

Y6enutbesa, 4To Ha gucnnee PKMO nosenseTca nHopmauma «Motepsa curdana» u cratyc «FIJTIOHACC/
GPS=2» nsmeHsietca Ha «mOHACC/GPS=1».

KOHTpO/b LenocTHOCTU ¢ nomowbio anddepeHynanbHoro pexnma ArHCC

PKMO pgomken pabotatb B gudpepeHynanbHOM pexume.

CnepyeT NOAKAOUYNTb KOHTPO/IbHBIA CUTHAN A Ha BXOJ NMpUeMHMKa nonpasok.

MposepuTb paboTy u ybeautbcsa, yto PKMO pab6oTaeT B AndepeHumanbHOM pexnume onpegeneHuns
KoopAuHaT 1 aHann3npyeT NOTOK faHHbIX HaBuraunoHHoro npeasioxenns GGA, yctaHOBUB pexum «GPS=2».

MpoBepunTb CTaTyC CNYTHUKOB, UCNOJIb3YIOLWUXCA A1 ONpefeneHnsa KoopAuHaT, aHan3npysa noTok AaH-
HbIX HaBuUrayMoHHOro npeanoxeHna GSA.

YcTaHOBUTbL BenuuuHy ncesgoganbHoctn (PRC) n ckopocTb usmeHeHns ncesgogansHoctn (RRC) gns
onpeAesieHHoro peasbHOro CnyTHUKa uiav 4ns UMUTUPYEMOro CO3Be3us Bbllle rnopora.

Y6eautbca, uto B PKMO faHHbIA CNYTHUK UCKIIOYEH NpY pelleHun 3ajayv onpegeneHus koopauHat
nyTem aHasnn3a noToka faHHbIX npeanoxeHns GSA.

6.3.15 MpoBepka TekcTa coobu,eHna Ha gucnnee

PKIMO pgonxeH paboTtaTtb B AuddepeHumnansHom pexvume INTOHACC/DGPS.

CnepyeT BKNHOUNTb KOHTPObHbINA curHan A n y6eantbcs, 4To PKMO v MKW yHKLMOHMPYIOT HOpManb-
Ho. MpoBepuTb paboTy n y6eamtbesa, 4to PKMO npuHumaeT TeKCTOBOE COO6LLEHUE, @ ero cofepXxaHue nHan-
umpyeTcs Ha gucnnee.

6.3.16 BbIxoAHbIEe AaHHbIe MYTEBOrO yr/ia U CKOPOCTU OTHOCUTEJILHO TPYHTa

MeToabl UCNbITaHN ANA NPOBEPKN TOYHOCTU pacyeTa NyTeBOro yrna u CKOPoCTU OTHOCUTENbHO FpyHTa

PKMO pgomkeH 6bITb BK/IOYEH, & BbIXOAHbIE AaHHbIE, UHANLMPYOLWWE NYTEBOW Yron, fO/MKHbI KOHTPOU-
poBartbcA. cnbiTaHa JO/KHbI MPOBOAUTLCA MPU ABUXEHUWU Cy[Ha MOCTOAHHLIM KypCOM Ha nepefHem xoay
co ckopocTbto oT 0 go 1y3na. Yepes 10 c nocne yCTaHOBNEHUA 3afaHHON CKOPOCTW B TeYEHWEe 2 MUH NMPOun3-
BOASATCS M3MeEpPeHUa nyTeBoro yrna. icnbiTaHMa NOBTOPSAIOTCA A5 BCEro AnanasoHa CKOPOCTel, ykazaHHOro
B Tabnuue 1.

TpebyeMble pe3ynbTaTbl UCMbITAHWIA

Pa3HOCTb MexXAy UCTUHHLIMU U U3MEPEHHbIMU 3HAYEHUAMM NYTEBOTrO yria Ha KaXoM UWKIe ucnbita-
HWIA HEe fO/MKHAa NpeBblWaTh 3HAYEHNI, yKka3aHHbIX B Tabnuue 2. PasHOCTb MeXAy UCTUHHBIMU U U3MEPEHHbI-
MU 3HAYEHUSIMWN CKOPOCTW OTHOCUTE/TbHO FPYHTA Ha KaXAOM LMKIe UCMbITaHUA He fo/KHa npeBbiwaTh 2 % oT
WCTUHHOTO 3Ha4yeHunsa ckopoctu unu 0,2 y3na, B 3aBUCMMOCTU, 4YTO GosbLUE.

[locToBEpPHOCTb MHGOPMALMM O NYTEBOM Yr/le U CKOPOCTU OTHOCMTE/bHO TPYHTa
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OTMeTKa BpeMeHU 0 KoopAnHaTax MeCcTONoMI0XKEeHNS, KOTOpas COAepPXUTCA B HaBUTraLuMOHHOM coobLe-
HUM GGA, DNS uwncposoro nHtepdelica [5]. 4O/KHA MCNONb30BATLCA ANA NOATBEPXAEHUS LOCTOBEPHOCTHU
BennunH COG n SOG B HaBuraunoHHoMm npeanoxeHun VTG yucpoBoro nHtepdeiica [5].

MeToA ncnbiTaHuii

MpoBepuTb UNMPOBOI UHTepdeiic Ha cooTeBeTcTBue [5]. Mpu HopmanbHO pabote PKMO u3meHWTb
KoopAuHaTbl MecTa cyfHa NyTeM YMEeHbLUeHWs Yucna UCnonb3yembiX CNyTHUMKOB. MpoBepuTb cogepxaHue
CO0O6LWEHNI B HaBUTaLMOHHbIX NpeanoxeHusax GGA, DNS n VTG.

PesynbTartbl ucnbiTaHui

Y6ennTbCs, YTO NPU3HAK 4OCTOBEPHOCTM B HaBUraunoHHom npeanoxeHnn GGA. DNS [5] oto6paxaeTtcs
Kak «HepaboTocnoCobHbIV». Y6eanTbCs, 4To MHhopMaunsa, KoTopas CoAepXMTCA B HaBUrauMoHHOM npeano-
XeHun ctaHgapTa [5]. ycTaHOB/IeHa B Hy/IeBble 3HAYEHUS.

6.3.17 BbIxogHble flaHHble 0 BpemeHn UTC

MeToa ucnbiTaHuii

MpoBepuTb unudpoBoli nHTepdeiic Ha cooTBeTcTBue [5]. Mpu HopmanbHoli pab6ote PKMO n3MeHUTb
KOOpAMHaTbl MecTa cyfHa nyTeM YMeHbLUEHUS Ynucia UCMnosib3yeMblX CMyTHUKOB 0 A4BYX. [TpoBepuTb cofep-
XaHune coobLyeHnii B HaBUraLMoHHbIX npeanoxeHnsx GGA n ZDA.

PesynbTartbl ncnbiTaHnii

Y6enutbca, 4To MHopMaLus o paspeluatLlein cnocobHOCTN MeTkn BpemeHn UTC. KoTopas CoAepXuT-
CS B HaBUrayMoHHOM npepsioxeHnn ZDA. cooTBeTCcTByeT TpeboBaHunsAM [5].

6.4 TpoBepka xapakTepucTuk Ha cooTBeTcTBUEe TpeboBaHuam TOCT P M3IK 60945

Bce ocHoBHble Tpeb6oBaHua NOCT P M3K 60945. koTopble OTHOCATCA K KaTeropuy obopyaoBaHusa «3a-
LWULLEHHOE» A0/TKHbI BbINOMHATLCA.

Pa3paboTunk annapaTypbl A0/KeH 06bSABUTL 3apaHee 0 N6biX HEOBX0ANMbIX YCNI0BUAX AN1A NpoBeje-
HUA KNMMaTUUYECKUX UCMbITaHWNA.
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Mpunoxexve A
(cnpaBoyHOE)

TunnyHas nomexoBas o6CcTaHOBKa

A.1 TpebosaHus

OCHOBHbIM VCTOYHVKOM aTMOCepHbIX MOMEX ABAITCA rPO30Bble pa3psfbl. [Po30Bas aKTMBHOCTbL NPUBOAWT K 3Ha-
YUTEeNbHOMY MOBbILLEHWIO YPOBHSA NOMEX, CO34aBas MOLLHbIE 3/1eKTPOMarHUTHbIE BO3MYLLEEHUS, pacnpocTpaHsaoLwmecs Ha
OrpOMHbIE PaCcCTOSHNSA. HanpshkeHHOCTb MOMs MOMEX 3aBUCUT OT FPO30BOV aKTMBHOCTM M CKOPOCTW pacnpocTpaHeHus B
noHocepe. 41a 06BLEKTUBHOW OLEHKMN OXMUAAEMOr0o YPOBHS atmoctepHbix paguonomex MKKP ony6avkoBaH [JOKYMEHT,
cofepxallmit kKapTbl MOBEPXHOCTM 3EMHOTO LIapa C HaHeCEHHbIMU CpefHUMMN (MeAMaHHbIMM) 3HAUYEHUSAMW YPOBHS NOMEX,
OTHECEHHbIMW K LUECTU NocnefoBaTe lbHbIM YeTbipexyacoBbiM NepruojamM Of4HOT0 AHA B TEYeHMe Kaxoro U3 yeTbipex
CEe30HOB rofa.

A.1.1 CywecTBylOT TP CLEHapUs, XapakTepusyloLe WHTEHCUBHOCTb atMOC(epHbIX NMOMeX B 3aBMCUMOCTU OT
BPEMEHW CYTOK 1 pernoHa:

1 CnokoiHbIli (HOYHO Neprog CyTokK)

[aHHbIii nepuog, xapakTepnsyeTcs CMOKONHbIMU YCNIOBUAMW BO3AEHCTBUA NOMEX, NMPU KOTOPbIX KOMMOHEHTbI chop-
MMpyeMOi MMY/IbCHOM NoMexy CO34atTcs eANHUYHBIMU BCMbILLKAMU C OTHOCUTE/IbHO HEGO0/IbLLION MHTEHCUBHOCTBIO.

2 Tponuyeckuii

[aHHan cuTyaumsa xapakrepHa A1 PervioHoB, PacrosiokeHHbIX B CPeAHUX WMpoTax v ANna NeTHUX mecsaues. [aH-
HbI Mepuof XapakTepnsyeTCs MHOTOUYMC/IEHHbIMW TPO30BLIMU paspsiAamMy, KOTopble pacnpoCTPaHSIOTCA Ha O6LLUMPHbIE
paiioHbl. HekoTopble NoMexy pacnpocTpaHaTCa Ha 60/bluMe pacCTOAHUA U AOCTUTAlOT MecTa PacnofOXeHNS aHTEHHbI
NpVMeMHKKa, XOTS B HENOCPEACTBEHHON 6M30CTU NCTOYHMKI MOMEX OTCYTCTBYIOT.

3 ®poHTasIbHblE

'po3oBble pa3psabl hOpMUPYOTCS B HENOCPeACTBEHHOWM 6/11M30CTH OT MecTa PacnooXeHNs aHTeHHbI NPUEMHUKA,
T. €. 06pasyeTcsl TOKa/IbHbIN panoH aTMoCcEPHbLIX MOMEX C BbICOKOW MHTEHCUBHOCTbLIO.

PKMNO pomkeH obecneumBarb HOpMasibHY0 paboTy B YCMOBUAX TUMMYHOM NOMEXOBOI 06CTaHOBKW. [poBepku
BK/HOYAOT M3MEPEHUsI TOYHOCTU B CTATUYECKOM PeXxvMe ¥ BpeMeHW NOBTOPHOTo noucka curHasnos B TeyeHne 30 ¢ nocne
npepbIBaHNA Npyema CUrHaoB CNYTHUKOB M3-3a 3aTEHEHWSI aHTEHHbI Ha BpeMsi 60 ¢ MK MeHbLue. TUNUYHBIMK NomMexamu,
JAeicteyrowmmMm Ha Bxoge PKMO, saenstoTtcs:

-LUIMPOKOMNON0OCHaA LYMONoA06Has nomexa:

-NHTepdepeHLMa He3aTyXaloLLmMX KonebaHwii;

-MNY/bCHbIE MOMEXU.

B aBmaumn nposefeHbl 60sbluve paboTbl C Lie/blo onpeaeneHns ypoBHe nomex Aas Tpex Kateropuii nocagku,
onpefenseMbiX CTaHAaPTOM MUHUMaTbHbIX TPEGOBaHWIA 418 aBMALMOHHOV NPUEMHOI annapaTypbl ro6asibHOW HaBura-
LIMOHHOW CMYTHUKOBOW cucTeMbl GPS 1 LLIMPOKO30HHOW crUCTeMbI (DYHKLMOHaIbHOTO fononHeHns WAAS.

YpoBHU NOMEX, NPUBELEHHbIE B HACTOALLEM MPUNOXEHNUN, 6a3MPYIOTCA HA OCHOBE AaHHbIX (3Ta/IOHHbIX 3HAYEHUAX),
pa3paboTaHHbix RTCA.

A.1.2 YPOBHM LUMPOKOMOJIOCHLIX MOMEX

OTa/IOHHbIE 3HAYEHUS AN LUMPOKOMNOIOCHOW NMOMEXN U3MEHSITCA B 3aBUCUMOCTY OT LUMPUHBI Nonock!. [eicTeue
NOMEeXV MOXHO NPEACTaBUTb Kak LUMPOKONOOCHBIN WyM Ha Bxoge PKIMO. Ha yacToTe 1575.42 Mry, WwuprHa nonockl no-
Mexu AN 3Ta/IOHHOIO 3HAYEHNA NOMEXM NoKasaHa Ha pucyHke 1.

MHTepepeHUMOHHbIe He3aTyxatoLme KonebaHus

VHTepepeHUMOHHbIE He3aTyxalolme konebaHus B3auMOLENCTBYIOT CO CMEKTPasibHbIMWU YacTOTHbIMU IMHUAMU
C/A kofa B cTpykType curHana GPS. MNpueMHukn GPS 601ee YyBCTBUTE/bHbI K BO3AEACTBMIO NOMEX HE3aTyXatoLLmMX KO-
neb6aHnini CW1. yem K Nto6bIM APYrM nomexam. STasIoHHOe 3HayYeHue NHTepPepeHLMOHHBIX He3aTyxatowyx konebaHuii
CWI npefcTaBnieHo Ha pUcyHke 2.

A.1.3 NmnynbCHble noMexu

MMNynbCHble MOMEXW BbI3bIBAOTCA 6/M3KO paboTalolyMy pagapamy W ApYrMA BbICOKOYACTOTHLIMU YCTPOIA-
CTBaMU. UCMO/b3YHOLWUMU UMNYLCHBIV PEXUM paboTbl. MpakTuyeckn npuemMHuk curdanos NMOHACC/GPS He uyBcTBUTE-
NIeH K BO3AECTBMNIO MMMY/IbCHBIX NOMEX, KOrAa noAsepraeTcs 06/1y4eHNI0 MMNY/IbCHBbIMU CUTHaIaMm1 C HU3KUM NeprogoM
NOBTOPEHUA UMMYNbCOB. DTA/IOH UMMYNbCHOM NOMeXu ByAeT COCTOSATb U3 MMMybca C MOAY/IMPOBaHHON HecyLlel Ha va-
cTote 1575 MIL. € MMKOM HecyLeli Ha ypoBHe MuHyc 20 dBm 1 KoadhdmumeHToM ckBaxHOCTM 10 % npy MCNob30BaHUM
nUMnynbca AMTENbHOCTbIO 1 MC.

A.2 WNcnbitaHna

A.2.1 Mopsagok ucnbiTaHnii Npn BO34eiCTBUN NOMEX

MopsfoK ucnbiTaHUii NP BO3AENCTBUM NOMEX, NPEACTaBNEHHbIN B JaHHOM MyHKTe, COOTBETCTBYET NOPSAKY MC-
MbITAHWIA. KOTOPbIA MCMOMb3yeTcs paspaboTyMkamMu Npu cepTudmMKaumnm aBuaLMoHHON NpPUEMHON annapaTypbl C Liefblo
NoATBEPXAEHUA COOTBETCTBUA ee napameTpoB TpeboBaHuAM cTaHfapTa RTCA. Mopsagok vcnbiTaHuii nepepaboTtaH 1
NpUCNoco6/eH K UCMbITaHUAM Mopckoii annapatypbl THCC MNTOHACC/GPS c Lenbio NoATBEPXAEHUA COOTBETCTBUSA ee
napameTpoB Tpeb6oBaHusM FTOCT P M3OK 60945.
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A2.1.1 PexuMbl mmTatopa

Matb cnyTHukoB MMTOHACC/GPS

OpWH CNYTHYK C MakcUMasibHbIM YPOBHEM CuUrHasia MuHyc 120 dBm noc ycuneHne aHTeHHbI 40 Yr/10B BO3BbILLe-
HUA CMYTHUKOB Haf, ropnsoHTom 90”.

OfWH CNYTHUK C MUHUMa/bHBIM YPOBHEM CUrHauia MuHyc 130 dBm nntoc ycuneHne aHTeHHbI 4,0 YI/10B BO3BbILLEHWS
CNYTHUKOB Haf, ropu3oHTOM 5*.

Tpu cNyTHWKA C YPOBHEM cUrHana MuHyc 127 dBm narcC yCuneHne aHTeHHbI 40 YI10B BO3BbILLEHUA CNYTHUKOB Haf
ropu3oHTOM 45”.

YpoBOTbIOOBXM, [JBEBr

PucyHok A.1 — [lnarpamma ypoBHeii NoMexu B 3aBUCUMOCTM OT LIMPUHBI NOJIOCH! AJ151 LUMPOKOMOIOCHOM Nomexu

nobIsLLIibet

PucyHok A.2 — [unarpaMmma ypoBHel NoOMexu Npu HenpepbIBHOM U3/yYeHnn
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A.2.1.2 TMpoBepKa TOYHOCTUN peLleHns 3a4a4mn pacyeTa koopamHar
HopmMupoBaHHas olmbka pacyeTa KoopayMHaT, KoTopast CpaBHUBAeTCs C TpebyeMOoi TOYHOCTLI0 B FTOPU30HTasIbHOM
nnockoct 10 M ans BeposiTHOCTU 95 %, paccunTbiBaeTcs no hopmyne

A4d(
NE= HDOP,

roe NE — HopMupoBaHHas OLInGKa,;
d, — MrHOBEeHHasi, cpefHekBafparmyeckas owwWOKa onpefenieHnst koopauHat mecta 2D B ropu3OHTaUTbHOM
Na0CKOCTY;
HDOPj — reomeTpuyeckuii haktop yXyALeHUs TOYHOCTY B FTOPU3OHTASIbHON NIOCKOCTY A1 MTHOBEHHOTO 3HAYeHUs 13-
MEepPEeHHbIX KoopavHaT.

[leneHne MrHoBeHHOI BennumHbl ownbky 2D Ha 4/HDOPj no3BonisieT HopMMpoBaThb pe3y/bTarbl UCMbITaHuiA K Mo-
CTOsIHHOV BennunHe HDOP, paBHO 4. 11 yUnTbIBATL M3MEHEHWS NMOSIOXKEHUS CNYTHMKA 3a CHET U3MEHEHUS TeOMETPUN.

BenuunHa HDOP; MOXeT 6bITb onpegeneHa ¢ nomowbio PKMO nnn paccuntaHa. [ina pacyeta KOOpAYHAT LO/MKHbI
1CMO/b30BaTLCA TObKO T CMYTHUKX, KOTOPbIE BK/OYEHBLI B CO3Be3aune npu pacyete HDOP,.

A.2.1.3 TMopsAoK NPOBEPKM TOYHOCTW PeLUeHVs] HaBUraLlVIOHHOW 3adaun

A.2.1.3.1 MMomexoBas o6CTaHOBKA

Mpn “cnbITaHUAX [OKHBI UMUTUPOBATLCA BUAbLI MOMEX, BK/IHOYAIOLLME — LUMPOKOMOIOCHYIO LLYMOMNOA0G6HYI0 Mo-
Mexy Ha yacToTe 1575.42 MI'y. nHTephepeHLUMOHHbIe He3aTyxatloLye KonebaHnsa 1 MMNY/IbCHYH0 NMOMeXy.

B vicnbiTaHuax npu BO3AENCTBUM MY IbCHOM NOMEXM [0/MKHA UCMO/b30BaTLCA MOAY/IMPOBaHHAsA HecyLas YacTo-
Ta C NMKOM Ha ypoBHe MUHyC 20 dBm 1 koadhdmumeHTom ckBaxxHOCTH 10 %.

BennunHbl nomex nokasaHbl B Tabnmuax A.1—A.3.

Ta6nnya Al — LUupokononocHas nomexa

MapameTp 3HaueHvie
LLnpunHa nonockl wyma 1My,
CymmapHas cpefHekBajpatnyeckast MOWHOCTb MuHyc 110.5 dBm

Tab6nuya A.2 — VimnynbcHaa nomexa

MapameTp 3HaueHve
YactoTa 1575.42 MI'y,
[AnutensHocTb UMMynbLca 1wmc

Tabnnuya A.3 — VHTepdepeHUMOHHbIE He3aTyxatowme konebaHns

MapamveTp 3HaueHvie

YactoTa MowHocTb. dBm
1575.42 MI'y, Mwunyc 120,5

1626.00 8

A.2.1.3.2 TopsAfoK cnbITaHui

PKMO B nepuog ucnbiTaHuii AO/MKeH BbITb NOAKMOYEH K UCTOUHUKY OAHOW 13 nomeX. [JoMmxHbl 6biTb paspaboTaHsbl
cLeHapun uMmuTaTopa 1 BKIUYeHbl CUrHasibl CnyTHUKOB. PKIMO gomkeH ObiTb BKIOYEH U BBEAEH B paboTy.

B npouecce pacyeTa KoopauHat ¢ nomoLbio PKIMO Ha BxoA ucnbITyeMol annaparypbl fo/xHa 6bITb NogaHa nome-
Xa. ypoBeHb KOTOPOI COOTBETCTBYET Tpebyemoil BenmunHe. B ycTaHOBMBLLEMCS pexunMe paboTbl OCYLLEeCTBAETCS 3an1chb
100 oTcuyeToB KoopAMHaT mecta 1 BenuunHbl HDOP ¢ AUCKPETHOCTbIO 3anncy 2 MUH. MOBTOPUTL UCMbITaHUA Npy nogadye
Ha BX0[ ApYrux BUA0B MOMEX.

A.2.1.3.3 Tpebyemble pe3ynbTarbl

dopMmynMpoBKa «0TKa3» ornpefensieT OWwnbKy M3MepeHHbIX KoopAnHAaT ¢ nomollpto PKMO. koTopas npesbiiaeT
10 M nnm HabnaaloTcA NPONyckn n3MepeHuii 6onee 5 % oT 06LLEro uicna N3mMepeHuii.

A2.1.4 VicnblTaHUsa NO OLEeHKe BpeMeHW NMOBTOPHOIO MoucKa CUrHasios

MeTopg ncnbiTaHuii

McnbiTaHns No oLeHKe BpeMeHU MOBTOPHOTO MOWCKa CUrHaUI0B OCYLLECTBAAIOTCS € Lieflblo MUTaLmMn BpeMeHHOM
noTepY CNEXEHWS 3a CUrHaIOM, HanpUMep 13-3a 3aTeHeHUs] aHTEeHHbI NPV NPOXoe NoA MoCTaMu U T. 4.
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KpuTepruem oveHku «Bblaepxana UcnbITaHns/oTkas» npy M3MepeHnn BpeMeHU NOBTOPHOrO NoMCKa SIB/SETCA Bbl-
60pouHoe vcnbiTaHve, korga PKNO obecneunBaeT pacyeT AOCTOBEPHbIX KOOPAVHAT € Tpebyemoii TouHocTbio Yepes 30 ¢
nocsie BOCCTAHOB/IEHUS HOPMaUslbHbIX YC/I0BWIA Mpuema CUrHasioB CMyTHUKOB U OCYLLECTB/ISET C/EXEHNE B TeyeHne no-
cneayowmx 60 c.

Tabnuua A.4 nokasbiBaeT O6LLMIA MOPAAOK UCMLITAHWIA 1 pe3ynbTaTkl, a Takke NpeAcTasaseT NoAaxos npu nx npose-
[leHVM C Lienblo onpeeneHns Tpebyemoro BpemMeH ABMXEHNUS 1 MPUEMIEMOrO PACCTOAHUSA NPY ABWKXEHWUN CyjHa nepej-
HUM XOZOM.

Ta6bnuuya A4 — O6WWil NOPAJOK U pe3yNbTaTbl UCTbITAHWIA

VicrbmaHus Orkasbl 3a onpefeneHHoe apebis Pesynbtars! vcnbmanuii
Cepua ns 20 0 PKIMO Bbigepxas ucnbitaHnsa
ncnbiTaHni 1—5 Heobxoammo >20 ucnbiTaHuin

6 n 6onee PKIMO He Bblgepxasl ncnbitaHns
Cepusa n3 20 0 PKIMO Bbigepxasn ncnbitaHns
UCMbITaHWIA 1— 5 (HakonsieHHble) Heobxogumo > 20 vcnbiTaHuii
6 1 6onee (HakonNeHHble) PKMO He BblgepXan ncnbiTaHns
Cepua ns 20 0 PKIMO Bbigepxas ucnbitaHnsa
ncnbiTaHni 1— 5 (Hakon/eHHble) Heobxoammo > 20 ucnbiTaHui
6 1 6osiee (HakonseHHbIe) PKIMO He Bbigepxau UCMbITaHns
Cepusa 13 20 0 PKIMO Bbigepxas ncnbitaHns
UCMbITaHWiA oT 140 5 (HakonneHHble) Heobxogumo > 20 vcnbiTaHuii
6 1 6onee (HakonneHHble) PKMO He BblgepXan ucnbiTaHns
Cepua ns 20 0 PKIMO Bbigepxas ucnbitaHnsa
ncnbiTaHni oT 180 5 (HakonneHHbIE) Heobxoammo > 20 ucnbiTaHui
6 1 6osiee (HaKon/eHHbIE) PKNO He Bblgepxasn ncnbitaHns

A.2.1.4.1 Topspok UcnbiTaHli No OLeHKe BPEMEHW NOBTOPHOTO NOMCKa CUrHasI0B

A.2.1.4.2 MNomexoBas 06CTaHOBKa

CymmapHas cpefiHekBapaTnyeckas MOLLHOCTb LUMPOKOMO/IOCHOrO WyMa Ha yacTtote 1575.42 MI'y, B nosioce wyma
1 Mrly coctaBnsieT muHyc 110,5 dBm.

A.2.1.4.3 CueHapun nmutaTopa A5 NpoBEPKM NOBTOPHOrO NOMCKa CUrHaI0B

A.2.1.4.4 TlopsAOK UCTIbITAHWIA

PKMNO B neprog ucnbitaHwii 4omkeH 6biTb NOAKTOYEH K UCTOYHMKY LUMPOKOMOIOCHON NOMEXM, a Takke A0/DKHbI
6bITb paspaboTaHbl CLieHapu UMUTaTopa U BK/OYEHbI CUTHA/IbI CMTYTHUKOB.

PKMO gomnkeH 6bITb BKIKOYEH U BBEAEH B paboTy.

[lo BbIK/IOYEHUs cUrHaNoB cryTHUKOB PKIMO gomkeH pabotaTb B pexvime yCTaHOBUBLLENCA TOYHOCTU M3MepeHus
KoopauHar.

Bbixof nmutaTtopa otktodaetcs ot PKMO Ha Bpems 30 c.

BbIxog, umutaTopa nogknovaetcs ko Bxogy PKIMO.

Yepes 30 ¢ npon3BoAMTCA 3anncb KoopanHaT u sennymHbl HDOP. Ecnun uepes 30 ¢ PKIMO He npou3BoauT pacyeT
KOOpAWHAT, hrKcmMpyeTca oTKas 1 NOBTOPAIOTCA UCMbITAHNSA.

Y6eauTbea, 4To B nocnenytolme 60 ¢ PKIMO npon3BoauT pacyeT KoopavHaT.

MoBTOPUTL UCTILITAHWA MO MYHKTY, ECAIN HEOOXOAUMO.

MpumevyaHune — Ecnu cueHapuii umutatopa nepeyctaHoB/ieH, HekoTopble npuemMHukn THCC B coctaBe PKMO
MOryT NoTpPe6oBaTh CTUPAHUS NPeabIAYLLIX AAHHBIX A8 YCTAHOBIEHNA pPeXUMa HOPMaslbHOW paboTbl. ITO NPOMCXOaUT
BC/EACTBME TOrO, YTO B NamATW MOCTOSHHO XPaHUTCA BPEMS, YTO MPUBOAUT K HEBO3MOXHOCTU pPaboTbl NPOrpaMMHOro
obecneyeHns N3-3a BPeMEHHON 3afepxKu.

A.2.1.4.5 Tpebyemble pe3y/nbTarbl

TepmuH «oTkas» (PKMO He BblgepXan ucnbiTaHye) onpegensieT Kputepun paboTsbl, korga B PKMO:

- He npou3BoanTCA pacyeT koopauHaTt Yepes 30 c:

- owmbKa paccunTaHHbIX koopamHat 6onble 10 M;

- KOOPAVHATBI Ha BbIXOZe OTCYTCTBYIOT 3a 60 C nocne nosiBfieHns npusHaka otkasa.

[ina onpegeneHns KpUTepus «Bblaepxana ncnbliTaHne/oTkas» npu NpoBepke BPeMEHV NOBTOPHOrO MOWCKa CUrHa-
N10B HEO6XO0AMMO 1CNOob30BaTb Tabnuuy 2.
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[2] M3K 611081

[3] M3K 61108-2

[4] M3K 61108-4

[5] M3K 61162-2

[6] M3K 60721-3-6
YacTtb 3

[71 CranpapT RTCM

[8] PekomeHgaumn
MC3-PM.823

[9] Pe3ontouus
MO A.860(20)

[10] Pe3ontouus
MO A.915(22)

[11] Pe3onouusa
MO A.953(23)

[12] Pesontouus
MMO MSC.233(82)

[13] Pe3ontouus
MO A.529(13)

[14] Pe3onouyusa
MO MSC.114(73)

[15] Pe3ontoupus
MO MSC. 115(73)

[16] Pe3ontoupus
NMO A.424
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Bubnuorpadgus

MexayHapoaHass KOHBEHUMS N0 oxpaHe 4enioBeyveckoit XusHu Ha mope. COJIAC. nasa V.
BesonacHocTb MopensiaBaHus

Mopckoe HaBuraumMoHHOe 060pyfoBaHve U cpeAcTBa paanocsAsn. MnobasbHble HaBUraLuyoH-
Hble CNYTHMKOBbIE cucTeMbl. HacTb 1. FnobasnbHas cuctema nosuumoHmpoBanus (GPS). Mpuem-
Has annapartypa. CTaHgapT TpeboBaHUii K xapakTepucTukam, MeToAbl 1 Tpebyemble pesynbTaTbl
ncnblTaHui

Mopckoe HaBurauvoHHoe 06opyAoBaHWe U cpeAcTBa paamMocBA3n. nobanbHble Haswrauw-
OHHblE CMYTHMKOBbIE CMCTeMbl. YacTb 2. [nobasnbHas HaBurauMoHHast CMyTHUKOBasi cucTema
(TNOHACC). MpuemHan annapatypa. CtaHgapT TpeboBaHuii K XapakTepucTukam, MeTogbl uc-
nbiTaHuii 1 Tpebyemble pesynbTaTbl UCMbITaHWI

Mopckoe HasuraLmoHHoe o6opy/JoBaHue U cpeacTsa paanocBasun. [ob6aslbHble HaBuralyMoH-
Hble CNyTHVKOBbIE cucTeMbl. HacTb 4. inddepeHumnansHble nogemctemsl DGPS u IFNTOHACC.
MpuemHas annapatypa. CTaHgapT TpeboBaHUi K XapakTepucTukam, Metofbl u Tpebyemble pe-
3yNbTaTbl UCMbITAHWIA

LindppoBble MHTepdheiick! A CYA0BOr0 HABUraLMOHHOTO 1 CBSI3HOTO 060PYA0BAHNS U CUCTEM

Knaccudpukauus rpynn napameTpoB YC/lOBUiA OKpyXatoLLeli cpefpl U ux npefesbl — YCroBus
Ha cyaax

AunbpepeHumansHble nonpasku ana ArNTOHACC/DGPS. sepcus 2.3

TexHuueckme xapakTepucTuku nepegaun audepeHLmanbHbiX NONpaBokK B r106a/bHON Ha-
BUraUyOHHON cnyTHUKoBoi cucteme (THCC) B guanasoHe 4acTOT MOPCKMX pafyoMasikoB
285—325 kI'y,

MonuTtnka mMopennaeaHus B OTHOLLEHWW Gyaylieil rnobasibHOV HaBWUraLMOHHON CMyTHWKOBOA
cucTeMbl

MepecmoTpeHHble TpeboBaHWs1 MOpeniaBaHnsl B OTHOLLEHUN Byaylieit rnobasibHO Hasuraum-
OHHO cnyTHUKOBOW cuctembl (THCC)

BceMyvipHasi pagvoHaBuralMoHHas cuctema

MpUHATUE SKCTTyaTAUMOHHBIX TPEGOBaHMIA K CYAOBOMY MPUEMHOMY 0BOPYAOBAHMIO CUCTEMbI
FANTMNEN

CTaHAapThl TOYHOCTY CYA0BOXAEHNS

3kcnnyaTaunoHHble TpeboBaHUa K Cy40BOMY NpreMHOMY 060pyAoBaHuUIo 418 npremMa nHdop-
MaLun OT MOPCKUX paanoMaskoB, nepefarlx anddepeHLabHbie Nonpasku CMYTHUKOBbIX
HaBuraumoHHbIx cuctem GPS n IMOHACC

JKcnnyaTaumoHHble Tpe6oBaHMs K 06beANHEHHOMY CY0BOMY NPUEMHOMY 060PYA0BaHMIO0 CU-
ctem NMOHACC/GPS

TexHMKO-3KCnlyaTaumoHHble TpeboBaHus K rmpokomnacam



[17] Cneuymndukauns
curHana GPS

[18] NHTepdelicHblit
KOHTPO/bHbIN
LLOKYMEHT

[19] Poccwuiickuit
PeuHolii Peructp

[20] Mopckoli Peructp
cypoxoacTea

[21] Mopckoli Peructp
cypoxoacTBa

FOCT P 54118—2010

CTtaHgapTHbIli pexum paboTbl (SPS). MunuctepcTeo 060poHbl CLUA

FnobanbHaa HaBuraymMoHHasa cnyTHukoeas cuctema NOHACC

MpaBuna knaccuukauum n NOCTPOKN CyA0B BHyTpeHHero nnasaHusa (MCBM)

MpaBnna no o6opyAoBaHNI0 MOPCKMX cyoB. YacTb V. HasuraynoHHoe obopyaosaHme

Mpasuna kBanudukaumm 1 NOCTPONKN MOPCKUX CyJ0B
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YK 621.396.98.629.78.006.354 OKC 47.020.70 350
KntoueBble cnosa: rnobanbHas HaBuraymoHHas cnyTHmkoBas cuctema. NMTOHACC. GPS. guddepeHuynanb-

Hble NOACUCTEMbI, PaAVOHABUTALMOHHbIA KOMMIEKC, NPOCTPAHCTBEHHAsA OpuMeHTauns, Kypc, KpeH, audde-
PEHT. TexHu4eckne TpeboBaHUs, METOAbl UCTbITAHUI
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