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Mpeancnoeue

1 PASPABOTAH ®epepanbHeiM rocydapCTBEHHBIM YHUTapHbIM npegnpuaTnem «Bcepoccuinckuin
Hay4YHO-MCCNefOoBaTEeNbLCKUA  WHCTUTYT (DU3UKO-TEXHUYECKMX W  paduoTEXHUYECKUX uaMepeHuin» (Pryrl
«BHUNPTPW»)

2 BHECEH TexHunyeckum koMuTeToM Mo cTaHaapTusaumm TK 206 «3TanoHbl M NOBEPOYHLIE CXEeMbI»,
nogkomuteTom MK 12 «3TanoHbl M NOBEPOYHLIE CXeMbl B 0BnacTu M3aMepeHnin BpeMeHU U 4acToThbi»

3 YTBEPX/EH W BBEJEH B IENCTBWE Mpukasom denepansHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio M MeTponorun ot 12 anpensa 2024 r. Ne 447-c1

4 BBE[OEH BIMEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHO20 3aKoHa
om 29 uroHsa 2015 a. Ne 162-03 «0O cmandapmu3sauyuu e Pocculickoll ®@edepayuu». VMHgopmayusa ob us3-
MeHeHUaX K HacmosuweMy cmaHdapmy nybriukyemcs 8 exez00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuwieao
200a) uHghopMayUOHHOM ykazamene «HayuoHansHsle cmandapmeiy, a oguyuanbHbil mekcm uamMeHeHul
U ONPasoKk — 8 EXEeMEeCHAYHOM UHGOPMaUUOHHOM ykazamene «HayuoHanbHele cmaHdapmel». B cnyyae
rnepecMmompa (3aMeHbl) unu omMeHbl Hacmosueao cmaH@apma coomeemcmayouwee ygedomneHue bydem
onybnukosaHo 8 bnuxaluwieMm 8bInycKe eXeMecgyHo20 UHPOPMayUoHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmbi». Coomeemcemayoujasa UHGopmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 8 UH-
hopmayUoHHOU cucmeme obuje20 noib3o8aHus — Ha oguluansHoM catime @edepanbHo20 azeHmemea no
MexHUYEeCcKOMYy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuzayuny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BBepeHue

B COBpEeMEHHbIX HayKke 1 NPOU3BOACTBE, B TAKUX BbICOKOTEXHOIMOTMYECKMX BMAaX XN3HeOeATENbHOCTH,
KaK CBA3b, TPAHCMNOPT, SHepretuka, MmegnuuHa, ccbepa obecneueHun OGOpOHOCI’IOCOGHOCTM 1 BesonacHocTu
rocygapctea v gpyrue, WHUpoOKOo MNMPUMEeHAKTCA CTaHA4apTbl 4acTOTbl U (MJ'IH) BpemMeHnu vunn npeun3noHHbIe
CpencTBa M3MepeHMn Ha UX OCHOBE.

B npouecce sKcnnyatauuu Takux cpencTts M3MEepEHUA BO3HUKAET H906XO,EI,VIMOCTI:: OUEHKN UX XapakTe-
PWUCTUK Ha MecCTax aKcnnyatauuy, 4To Ha NpakTUKe, Kak npaBuno, TpyaHo peanun3yeMo. B 10 xe BpeM4A pas-
BUTKE OGODy,D;OBaHMH npuemMa CUrHanoB rmo6anbHbIX HaBUIaUMOHHbLIX CNYTHUKOBbIX CUCTEM N METOLOB 06-
paGOTKVI nony4YeHHbIX pe3yneraTtoB M3Mep8HVII.7I no3BoNAeT NPoOU3BECTU OUEHKY OCHOBHbLIX METPONOrM4eCcKmnx
XapaKkTepucTUK CTaHOapToB YacTOThl U (MHM) BpEMEHU bea O0OCTaBKW K MeCTaM UX pasMmelleHna CTaHOapToB,
UMELLIUX fGonee BbLICOKME MOKazaTenu TOYHOCTH.

[aHHblA cTaHgapT HanpaeneH Ha pasBuTMe MeTofoB KOHTPOSSA XapakTepuUCcTUK CTaH4apTOB YacToThl U
(MHM) BpeMeHW, CHNXeHNEe PUCKOB BbiBEOEHUA U3 CTPOSA BbICOKOTOMHOIO DﬁOpy,ElOE!aHMFI Nnpuv TpaHCNopTUupoB-
Ke K MeCTy npoBeeHus paGOT, a TaKXe Ha COKpalleHue pacXondoB Ha X cogepxXaHue.

ObbekTom CTaHgapTu3aumn ABnAKTCA MeTodbl OUEHKM OCHOBHBIX MEeTpPONOrM4eCKnX XapaKTepUuCTuk
CTaHOapTOB 4YacToOThl U (I/IJ'IVI) BPpEMEHN C UCMNOINb30BaHUEM CUTHanoB, nepegaBaemMblX rmofanbHLIMK HaBuUra-
LMOHHBIMW CNYTHUKOBLIMWU CUCTEMaMW.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

FocypapcTBeHHan cuctema obecnevyeHUs efUHCTBA U3MEPEHUN
CTAHOAPTbI YACTOThbI U (M) BPEMEHM

MeToabl OLEHKU OCHOBHbLIX METPONOrn4vYecCKuUX Xapaktepuctuk C ncnone3opaHmem CUrHanos,
nepegaBaemMbix rnobanbHLIMU HaBUrayMoHHbLIMKU CNYTHUKOBLIMWU CUCTEMaMMU

State system for ensuring the uniformity of measurements. Frequency and/or time standards. Methods for assessing
basic metrological characteristics using signals transmitted by global navigation satellite

Oata BeepgeHusa — 2024—09—30

1 O6nacTtb NnpUMeHeHuA

Hactoawmi CTaHaapT pacnpocTpaHAeTCd Ha CTaHO4apTbl YacToThl K (VIJ'IM) BpeMEHW, OTHOCUTEIbHAA Nno-
PEWHOCTE MepPbl YaCTOTbl KOTOPbLIX HAX0OOUTCA B npefenax +1,0 - 10—9, 4YTO COOTBETCTBYET YPOBHHK paﬁoqwx
3TanoHOB NeEpPBOrco — TpPeTbero pa3psAaaos Nno FDC}/,D,apCTBeHHOI?I I'IOBE.‘pO‘-IHOﬁ cXeme onAa cpencte M3MepeHMl7'I
BpeMeHU K l-h’EiCTOTI:;I‘I), 1 yCTaHaBnnMBaeT MeTodbl OUEeHKNM MX OCHOBHbLIX METPONOrM4eCKMX XapakTepucTtukK C
MCnonb3oBaHMeM CUrHamnoB, nepegaBaemMbiX rnobansHLIMK HaBUTaUlMOHHBIMW CMYTHUKOBBIMW CUCTEMaMM.

2 HopmaTuBHbIe CCbINKK

B HacTosilleM cTaHgapTe UCNONb30BaHbl HOPMATMBHLIE CChINMKW HA cneaylowue cTaHaapThbl:

FOCT 8.567 locymapcTBeHHasa cucTema obecnevyeHus equMHCTBA M3MepeHUin. MamepeHna BpemMeHu 1
YyacToTkl. TepMUHBI U OnpeneneHuns

FOCT P 8.736 locynapcTBeHHaa cuctema obecneyveHus eauHCTBA U3MepeHuin. MamepeHns npsameie
MHorokpaTHele. MeToabl 06paboTkn pe3ynbTatoB uamepeHuid. OCHOBHbLIE NMONOXEHUS

MpumeuvarHne — MNpy NONB30BAHUM HACTOSALIMM CTAHAAPTOM LIENecoobpasHo NpoBepUTL OAeNCTBUE CCbINoH-
HbIX CTAHOAPTOB B UH(OPMALIMOHHOW cucTeme 0BLIero nonb3osaHna — Ha oduumansHom cainte degepansHoro areHT-
CTBa MO TEXHWYECKOMY PEeryrnMpoBaHUI0 U METPOMNOTAM B CETU VIHTEPHET UMK NO eXerogHoMy MHhopMaLUMoHHOMY yKkasa-
Ten «HauvoHaneHble cTaHOapThl», KOTOPLIA ONyBNUMKOBaH N0 COCTOAHMIO Ha 1 AHBaPA TEKYLLEro roga, v no BbiMyckam
eXeMeca4YHOro MH(OPMALIMOHHOIO ykasatena «HauuoHansHbIe CTaHaapThl» 3a TeKyLMiA rog. Ecnn saMeHeH CCbInoYHbIn
CTaHdapT, Ha KOTOpbLIA JaHa HeaaTUPOBAHHAA CChINKA, TO PEKOMEHAYETCA UCMONbL30BaTh AEWUCTBYHOLLYI0 BEPCUID 3TOTO
cTaHdapTa C Y4eTOM BCEX BHECEHHBIX B JaHHYK BEPCUI0 M3MEHEeHWI. Ecnu 3aMeHeH CCbINoYHbIA CTaHOapT, Ha KOTopbIii
[JaHa OaTMpOoBaHHas CChiNka, TO PEKOMEHOYETCA UCMONb30BaTh BEPCUIO 9TOr0 CTaHAapTa C yKasaHHbIM Bbile rodoMm yT-
BepxkaeHus (NpuHATUA). Ecnn nocne yTBepXaeHWs HACTOSLLEro cTaHdapTa B CCbINOYHbIM CTaHA4apT, Ha KOTopbIA AaHa
[OaTMPOBaHHas CChINKa, BHECEHO U3MEHeHWe, 3aTparMearllee NonoXeHue, Ha KOTOPOE [aHa CCbiNKa, TO 3TO NONOXeHne
pekoMeHayeTcs NpUMEeHsATL Bea y4eTa JaHHOro M3aMeHeHUs. ECnK CCbiNMoYHbIN cTaHaapT oTMeHeH 6e3 3amMeHbl, TO Nomno-
KEHME, B KOTOPOM [aHa CChISIKa Ha Hero, PeKOMEHAYETCA NMPUMEHNATL B YACTK, HE 3aTparnBatoLLei aTy CCbINKy.

3 TepMuHbI U onpegeneHus

B HacTodAleM cTaHaapTe npumeHeHbl TepMuHbl no MOCT 8.567.

1) Mpukaa degepanbHOro areHTCTBa MO TEXHWYECKOMY PETYNMPOBAHUI0 U METPONoruu ot 26 ceHTatps 2022 .
Ne 2360 «O6 yTBep:XaeHUN rocyaAapCcTBEHHOW MOBEPOYHON CXeMbl ANA CPpeAcTB U3MepeHnid BpeMeHW W HYacToTbi».

MapaHune ochbuumnansHoe
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4 CokpaweHun

B HacToswem CTaHOapTe npuMeHeHbl cnegyrouwme CokpaleHns:

HCC — rnobanbHas HaBurayuoHHasa cnyTHukoBas cuctema (GPS, MMOHACC, Galileo, Beidou u
Apyrue);
FCBY — rocypapctBeHHas cnyxba BpemeHW, 4acToTbl W ONpeaeneHus napaMeTpoB BpalleHus
3emMnu;
3T 1 — rocynapcTBEHHbLIW NEPBUYHLIA 3TANOH €AVHUL BPEMEHU, YACTOThl M HALMOHAIMBLHOW LIKanbI
BPEMEHMU;
KA — kocMmudeckuin annapar;

MBMB — wmexagyHapogHoe 61opo Mep 1 BECOB;

HCIT — Hewucknio4yeHHasi CMCTeMaTu4eckas NorpeLLlHoCTb;
N0 — nporpammHoe obecneyeHue;
CW — cpenctBo M3MepeHuit;
CKO — cpepnHee kBagpaTuMYeckoe OTHOCUTENbHOE OTKIOHEHWE;
CKOO — cpepgHee kBagpaTU4ecKkoe OTHOCHMTeNbHOE ABYXBbIBOpOYHOE OTKIIOHEHUE;
CrNO — cneunansHoe nporpaMmMHoe obecneyveHue;
CYB — cTaHgapTbl HacToTbl U (MNKW) BPEMEHMU;
WB — wkana BpemeHw;
WBC — wkana BpeMeHun cuctemHasa MTHCC;
OB — sdemepuaHo-BpeMeHHas MHopMaLus;
UTC(SU) — HaumoHanbHagd wkana KoopauHWPOBAHHOMO BpeMEeHW (HauMoHanbHas LWkana BpeMeHu);
UTC(SU)MO — peanusauusi HauuoHanbHoW Lwkansl Bpemenn UTC(SU), nepepaBaemasi cucTemoil
MMOHACC;
UTC(SU)SY — nokanbHas peanu3auvs HauMoHanbHOA wkansl Bpemedn UTC(SU), dopmupyemas

3TanoHoM, CpeaCcTBOM U3MEPEHUIA UITM TEXHUYECKMM yCTDOﬁCTBOM;

5 MeToabl OLEHKN OCHOBHbIX MEeTPONOrM4eCKnNX XapakrepmcTukK ctTaHaoapToB
4YacToOTbl U (MHH) BpeMeHU C ncnonb3oBaHnemM CUrHanos, nepegaBaeMbIix
rmodanbHbLIMU HaBUraLlMOHHbLIMU CNYTHUKOBbLIMW CUCTEMaMK

5.1 MeTogbl oueHku cmeleHui (pasHocTtu) LB CUB

B cooTtBetcTBMM ¢ TpeboBaHuamuK dpegepaneHoro 3akoHa [1], a Takke noctaHoenenus [2] TCBY pac-
npocTpaHaeT MHopMaUu 0 TOYHOM 3HAYEeHUU MOCKOBCKOrO BpeMeHUW W KaneHgapHon gate. MHdopmauyus o
TOYHOM 3HA4YeHWW MOCKOBCKOIrO BpEMEeHM 1 KaneHgapHon gate doopmupyeTtca Ha ocHoee UTC(SU), asnseTcd
oduywnanbHon, obwenocTynHon u obasaTenbHON AnA vcnonb3oBaHua B Poccuinckon Penepauun. YkasaH-
Hasa nHdopMaLums, a Takke 3TanoHHbIe CUTHanNbl YacToTkl M BPEMEHM PaCcNpPOCTPaHAKTCS C UCNOMb30BaHUEM
MHCC MOHACC, cnyTHUKOBbLIX CMCTEM CBA3M, paguoCBs3v U paguoBeLLaHus.

CW, npumeHsiemble B crepe rocydapCTBEHHOIO perynupoBaHus obecneyeHna equHCTBa M3MEPEHNA 1
obecneymnBarolMe KOHTPOMb MOrPELHOCTA CUHXPOHU3aUMM BpEMEHW, OOMKHbl npocnexuneatecs K 3T 1 ¢
yCTaHOBMNeHWeM 00s3aTeNbHbIX MeTpororndecknx TpeboBaHuin K cMmelleHnam (pasHocTi) mecTHbix LB oT-
HocuTtensHo UTC(SU).

Mpw oueHke cmelleHui (pasHocTtr) LLIB CHB crnegyeT NpUMMEHSTL NMOBEPEHHLIE NMPUEMHUKA CUTHAMOB
THCC, npoweawme npouenypy KanmbpoBKn BHYTPEHHWUX 3a4epeK CUTHarnoB (3agepxeK CUrHanoB B Npuem-
HOM TpakTe) U UMeloLLIe COOTBETCTBYHOLLME CEPTUMUKATLI C yKa3aHWeM 3HA4YeHWI NOorpeLHocT (Heonpege-
TNEHHOCTW) M3MEePEHUA Npu kKannbpoBke.

OcHoBHbIMKU MeToaaMu cpaBHeHusa WWB no curHanam MTHCC apnsawoTca MeTon «0AHOCTOPOHHEN nepe-
4auuny (abCONIOTHLIN peXxrMM) U MeToq «OAHOBPEeMeHHOro HabnwaeHmay (GuddepeHunansHbIA pexXuMm), onu-
caHHble B [3], [4].

2
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MHCC siBnatTCca CNOXHBIMW MHOTOKOMIMOHEHTHBIMW CUCTEMaMM, U NMOTrPeLlHOCTb KOOPAUHATHO-BPEMEH-
HbIX OMpeaeneHnin ¢ UX NPUMeHeHNeM 3aBMCKUT OT BonbLUOro KonuM4ecTea (hakTopoB.

OCHOBHbLIMW MCTOYHUKAMMW NMOTPELLHOCTU ABNAKTCS:

- norpelwwHocTs 3BU,

- atmocdepHasn 3agepxka curHana F'HCC (B noHocdepe u Tponocdepe);

- ycnoeusl npuema curdana MTHCC: bnokMpoBaHue WCKYCCTBEHHBIMU W NMPUPOAHBIMKY NPEnATCTBUAMM,
nepeoTpaXXeHnsa curHana, pagnovyacToTHbIe NOMeXU 1 ap.;

- annapartypHble norpewHocTu (kanubposka MTHCC npuemMHuka, WyM U3MEPEHUIA K OP.).

[MorpelHocTb, BHOCMMYHO BOMbLUIMHCTBOM M3 3TUX (DAKTOPOB, HEBO3MOXKHO 3apaHee CNporHo3vpoBaTh,
No3TOMY OHa TPakTyeTCcHd Kak clyyYalHas M OLEeHWBAEeTCsl CTaTUCTMYecKUMM MeTofamu. [Ans AocToBepHOW
OLIEHKWN Cry4aiHOl COCTaBNALLEA NOrPELHOCTA MHTEPBATLI BpEMEHW HabnoaeHW OOMKHbI COCTABNATh He
MeHee OJHWX CYTOK, MpM 3TOM MHTepBarnbl BpemMeHn HabrnwaeHnin 1 MHTepBanbl BPEMEHU M3MEPEHUA PeKo-
meHayeTcs BelbupaTth B cootBeTcTBUM ¢ [OCT 8.567.

paHuUbl (QOBepUTENbHbIE TPAHWULbI) CIyYalHOW MOrpeLlHOCTH OLeHKU cMelleHuid LB u cymmapHoi
NorpeLlHoOCTN U3MepeHuit oueHnBaTca B cootTBeTcTBUMM ¢ TOCT P 8.736. Coctaenatwowme HCI namepeHui
ftonee nogpobHo paccMmoTpeHsbl B 5.1.1—5.1.3, 5.2.1 1 5.2.2.

5.1.1 MeTonbl oueHkn cmeweHni (pasHocTu) LB ¢ npumeHeHuem npnemHukoB curHanos MTHCC,
OCHAaLleHHbIX BbIXOAOM MMNYNbCHBLIX curHanoe 1 My

na peanusauun OaHHOro MeToda MpUMeHSeTca oaWMH npueMHuk curHanoe THCC, pasMellaembii B
mecTe agucnokaumm mccnegyemoro CUB. Ob6si3aTenbHbIM YCNOBMEM B LAaHHOM criydae SABMSETCA Hanuvyne y
NPUEMHNKA HOPMUPOBAHHOW METPONOrMYECKOM XapaKTepUCTUKW, XapaKTepu3ayLLEN Npeaenbl AoNyCcKaeMblX
cmelleHuin dhopmupyemoii LUB (BbixogHoro uMmnynscHoro curdana 1 My) otHocutensHo UTC(SU).

M3amepeHus1 BbIMOMHSAOT Mo cXemMe, NpuBedeHHOW Ha pucyHke A.1.

Ons ynobectBa 06paboTky pe3ynsTaToB M3MepeHuid pekomeHayeTcs obecneyvnTb UX aBTOMAaTUHECKYH
cukcaumo ¢ npumerHeHnem ClO, cHMTbLIBAIOLWEro NoKasaHwa W3MEepPUTENs BPEMEHHbIX UHTepBanoB (OByx-
KaHanbHOro 4Yactotomepa, paboTawLlero B pexxuMe M3aMepeHuss UHTEPBANoB BPEMEHU) Yepe3d MMEeKLMAcs
uHtepdperic (RS-232, USB-nopt, LAN u T. g.).

CpegHee 3HaueHue cmelennii LB CYB otHocuTensHo UTC(SU)Y, npueenerHoe k cepeguHe MHTep-
Bana BpeMeHu HabnwaeHui AT[UTC(SU)CM —CLJB](ti)' BbIYMCAAOT Mo hopmyne

ATuresuyey - cupy(®) = AT utesuyek — cugy(f) * Tk — Tkos (1)
rae AT yTc(su)Ch - cugy() — NoKasaHne M3MepuTens UHTEPBANoB BPEMEHU B MOMEHT BpeMeHH t;

Ty — 3HAYeHWe 3aJepXKN MMMynbcHoro curHana 1 My B kabene Ne 1;

Ty, — 3HaueHue 3afepKKu UMMynbcHoro curHana 1 My B kaGene Ne 2.

OoseputensHble rpadnubl HCI oueHkn cvelleHni LB O4(P) B faHHOM cnyvae oLUeHMBAaloT B COOTBET-
ctBuu ¢ FTOCT P 8.736 1 BbIMMCNAKT No popmyne

05 (P) ; (2)
rme Kk  — KoahduUMEeHT, onpegensiemMbli NPUHATON 4OBEPUTENLHON BEPOSATHOCTHIO,
©®, — coctasnawwas HCI, obycnosnexnHas npegenamm AonyckaemblX CMeLLeHnn (DOpMUPYEMON Mpu-
eMHukomM curHanos MHCC LB oTHocuTtensHo UTC(SU);
®, — cocrtasnawowas HCI, obycnosneHHan npegenamu norpewwHocT M3MepuTens MHTepBanos Bpe-
MEHMU;
®, — cocrtasnawwas HCI, obycnoenexHHas npeaenamy NorpewHoCTV onpeaeneHna KOOpANHAT aHTeH-

Hbl NpueMHKnKa curHanos MTHCC;

0,4, ©5 — coctasnsawwmue HCI, obycnoeneHHbIe NpeaenamMm NorpeLHoCT U3MepeHns 3a4ep Ky UMMYIbC-
Horo curHana 1 My B kabensax Ne 1 1 Ne 2.
5.1.2 MeToghbl oueHKkMU cMmeLleHMi (pazHocTu) LB ¢ ucnons3oBaHuem nceBgoganbHOMEPHBIX KO-
LOBbIX U3MEepPeHUn
[na oueHku pasHocTu LB no kogoBbIM NceBAoanbHOMEPHBIM U3MEPEHUAM PeKoOMeHOYeTcs UCMOoNb-
30BaHMe gaHHbix B chopmate CGGTTS unu ananoruyHom. @annsl B opmate CGGTTS cogepKaT OUeHKK
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pacxoxgeHnusa LB, senawwerica onopHon LB ana npuemHuka u WBC THCC no kaxgomy Bugumomy KA,
NnonyJyeHHble Mo paznu4YHbLIM TUNam curHanor. Mpu pacyete pacxoxaeHun LB ncnonb3syoT TONBKO OaHHbIE
HenocpeaCTBEHHbLIX KOLOBLIX U3MEPEHWA NCEBAOAANBHOCTA U AaHHbIE HABUTALMOHHOMO COODLLEHNUs O pas-
HocTu mexay LWBC MTHCC v onopHeimu LB [UTC(SU), UTC(USNO)mn . a.].

Takxke pacxoxaeHune LLIB moxeT BbITb paccuMTaHO ¢ UCMOMNb30BaHWEM NCEBA0AANBHOMEPHbLIX KOOOBbIX
FHCC wuamepeHuin, copgepxalwmxca B annax B popmare RINEX [5] unu nogobHom. ANropuTMbl pacyeTos
nogpobHo onucaxbl B [6]—[8], Takke cyllecTByeT Heckonbko BapuaHTtoB ClMNO, npegHasHadeHHOro ons npo-
BEOEHWS pacyeToOB MO OMUCAHHLIM anropuTMam, pacnpoCTPaHAEMOro Kak Ha KOMMEpPYeCKOW OCHOBE, TakK U
ceoboaHo. Hanpumep, ceoboaHo pacnpocTtpaHsemoe MBMB MO ¢ oTKPbITbIM MCXOOHbIM KOOOM Ha A3blke
Fortran nog HasBaHuem «R2CGGTTS».

®opmat dannos CGGTTS crangaptusoraH MBMB 1 onucaH B [9], [10], cneunanuanposaHHslie THCC
NPUEMHWKA A5NA BPEeMEeHHbIX CMMYEeHUI, Kak NpaBuro, WraTtHo hopMUpyoT painel B JaHHOM opMmare.

5.1.2.1 ABCOnIOTHLIA pexum

Mpy BBINONMHEHUW U3MEPEHUA NPUMEHAETCHA OOUH NpueMHuK curHanos N'HCC, paamellaemsiin B MecTe
auncnokaumn nccnegyemoro CYB. B kayecTBe ONOPHLIX CUTHAMOB A5 MPUEMHUKa MCMOMb3YIOTCS BbIXOAHbIE
curHanel uccnegyemoro CHYB: umnynbcHbii curHan 1 My M BbICOKOYACTOTHLIA CUHYCOWMAAMNbBHLIN cUrHan (Kak
npaeuno, 5 unu 10 MIy).

MamepeHns BbIMOIMHAOT MO CXEMe, NPUBEAEHHOW Ha pucyHke b.1. 3HavyeHMnA 3agepek CUrHanoe B Npu-
eMHOM TpakTe NMpUeMHWKa W 3a4epHKU MMMynscHoro curHana 1 My B kabene Ne 2, kak npaBuno, 3aHocaTcA
B (painbl HACTPOEK NPUEMHKKOB U YYUTLIBAKTCA NpKY 0O6paboTke pe3ynsTaTtoB U3MEPEHUI aBTOMATUYECKM.

Crpyktypa dopmata dannoe CGGTTS n emy nogoBHbix 4onycKaeT UCKPETU3aLUMI0 OaHHbIX C UHTEep-
BanamMmu BpeMeHu U3MepeHus 5 u 16 MuH, a TakKe KpaTHbIX 3TUM 3HAYEeHUAM.

3HaveHne cmeweHua LB CYB oTHocKTenbHO peanv3auuu HauMoHansHoW wkanel Bpemenn UTC(SU),
nepenasaemoi cuctemon NMOHACC, AT{UTC(SU}F“O AC‘-EB]S(ti) BbIMMCASAT No hopmyne

AT, B)=tl i, (3)
{UTC{SU)”‘O s chT( 2 M ¢
rae AT, — cmeuwenne LB CYB otHocuTensHo UTC(SU), nepepasaemoi cuctemoint MTOHACC, no tuny
curHana s B MOMEHT BpEeMeHM {;
M — obuwee konu4ecTBo Habroaaemblix KA B MOMEHT BpemeHu ¢
ATg — pacxoxgenue WB npuvemunka co WB IMOHACC no HabniogeHusm j-ro KA, Tuny curHana s
(ctonbey, REFSYS channa CGGTTS);
1. — mnonpaska k LB cuctembl MOHACC otHocutensHo UTC(SU), nepepaBaemas B Kagpe

HaBurauMoHHoro coobuieHums [11].
HoseputenbHble rpanuubl HCIM oueHkn cMmelleHunia LB G)E(P) B JaHHOM cryYae OUueHUBaloT B COOTBeT-
cteum ¢ TOCT P 8.736 v BbIYMCHSAIOT NO hopmyne

0z (P) (4)
rae k  — koadhdunumeHT, onpenensdemMblin NPUHATOW JOBEPUTENLHON BEPOATHOCTLIO;
®, — cocrtaenawwas HCM, obycnosreHHas NorpelwHocTb0 hopMUpoBaHUa MHOpMaLUK O Nonpaske
k LB cuctemsbl IMOHACC oTtHocuTtensHo UTC(SU), nepenasaemMoli B Kagpe HABUraLMOHHOMO CO-
obLeHus;
®, — cocrtaenswwasa HCM, obycnosneHHasa NorpeLHOCTLID U3MEPEHUA NMpu KanwbpoBKe NpueMHuKa

curHanos MHCC;

®, — cocrasnawwasa HCI, obycnosneHHasa npegenamu NOrpeLlHOCTM ONpeaeneHns KOOPAMHAT aHTeHH
npuemMmHuka curHanos FHCC;
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©®, — cocraenswouwas HCIM, obycnosneHHas npeaenamv NorpewHoOCT U3MepeHns 3a4ep K1 UMMYIbC-
Horo curHana 1 'y B kabene Ne 2.

5.1.2.2 OudchepeHumnanbHbIn pexmnm

OunddepeHunansHbld peXxXmnM MNO3BONAET CYLWEeCTBEHHO YMEeHbLUWTb COCTaBMsoWMe MOrpeLlHocT 3a
cyeT norpelwHocTn hopmMmpoBaHua 3BU, atmocdepHoin 3agepxKn curHanos u HectabunesHoctTu WBC THCC.

Ona peanusaunn gndpdepeHuUnanbHOro pexxnmMma npu n3MepeHnax NpUMeHaeTcs ABa aHanorMyYHbIX Npu-
eMHuka curHanos M'HCC, pasmvellaembix B MecTax gucnokauum nccrnegyemoro CHB n CHB, nmetowero bonee
BbICOKME MoKa3aTenu TOMHOCTU (danee — onopHbiil CHB).

Ona oueHkn cmelleHunit (pasHocTr) WB crnegyeT mcnonb3osatk TOMbKO Te Tunel curHanos THCC, ans
KOTOpbIX B Npouecce kanMbpoBkM onpegeneHbl 3a4ep:KKM CUrHanoB B NpUeMHOM TpakTe 060nX NpuemMHMKOoB.

MamepeHus BbINOMHAKT OAHOBPEMEHHO MO CXeMe, NpuBedeHHOW Ha pucyHke B.1. [Ina oueHkn xapak-
TEPUCTUMK MCNONb3yeTCs 3MepuTeNibHas MHopMaums OBYX NMPUEMHUKOB, A58 Yero omkeH bbliTb obecneyeH
MHGOPMAaLMOHHbLIA 0BMeH.

Ob6nA3aTenbHbBIM YCIIOBUEM B JAHHOM criydae siBNsieTcd Hanv4yue y onopHoro CYB, HopMupoBaHHON Me-
TPOMNOrMYecKon XapakTepUCTUKKX, XapakTepuayoLwwen npegensl gonyckaeMblix cMeleHnid dopmupyemon LB
(BbIXOA4HOMO MMMyNbCcHOro curHana 1 M) otHocutensHo UTC(SU).

B 3aBucumocTu oT gnuHbl 6a3oBol NuHKMKM (paccTosiHuA Mexay uccnegyeMoiM CHB v onopHbim CHB)
MOTYT NPUMEHATLCA pasnuyHble MeToabl oueHKu pasHocTu LWB.

MeTop ycpeoHeHus no ogHoBpeMeHHo Habriogaembim KA (metog Common-View)

[aHHbIl MeTon fBMsieTca Hawbonee nNpegnoYTUTENLHLIM NPU cpaBHeHUU yaaneHHeix LB, nockonbky
MO3BOMSET CYyLUEeCTBEHHO YMEHbLUWTbL COCTaBMSOLWME MOrpeLHocT, 00ycnoBneHHble NorpeLHoCcTbio hop-
muposaHusa 3BW n HecTabuneHocTeio LWIBC MTHCC. HegocTtatkom gaHHOro Metoaa ABAsSeTca OrpaHUudeHune no
paccTosiHMio mexay uccnegyemolM CHB 1 onopHbeim CHB, NOCKONBKY € YBENMYEHWEM PacCTOAHUSA yMeHbLUa-
eTcsa KONMYecTBO 0QHOBpeMeHHO Habnwaaembix KA. Pekomerngyemasa onuHa 6a3oBbix nuHuMn — o 2000 k.

Mpu ncnonb3oeaHuy metoga Common-View 3HadeHne cMewernua LB nccnegyemoro CHB oTHocKTeNb-
Ho LB onopHoro CYB AT(t;) BbIUMCAISAOT MO popmyne

M ‘ )
Z ATéLiB,s (rf) *ATéqu,s (tr')
j=1

M 1

()

ATs(tf):

roe AT{NB s(t) — cmeuwenve WB nccneayemoro CHB otHocuTensHo LIBC MTHCC, nepenasaemoit j-m KA, no
TUMY CUTHanNa s B MOMEHT BpeMmeHHu t;

AT{:QBa s(t) — cmewenwve WB onoproro CHB otHocuTenbHo WBC MHCC, nepeaasaemoi j-m KA, no tuny
curHana s B MOMEHT BPEMEHM t;;

M — kKonuyecTBO OgHOBpEeMEHHO Habnogaembix KA.
HoseputenbHble rpanvubl HCM oueHkn cmewennid WB mncenegyemoro CUB otHocutensHo UTC(SU)
0O(P) B naHHom cnyyae oueHusatoT B cootsetcTBun ¢ FOCT P 8.736 n BbiuMcniAT no popmyne

rme k  — KoahdmumeHT, onpeaensiemMbli NPUHATON JOBEPUTENLHON BEPOSTHOCTbLIO;

094, ©, — cocraenswouwme HCI, obycnosneHHble NOrpeHOCTL0 M3MEPEHNIA NpK KanMbpoBKe NPMEMHUKOB
curHanos THCC Ne 1 m Ne 2 cooTBETCTBEHHO;

05, ©, — cocrasnsawowwme HCI, obycnosnexHble Npegenamn NOrpellHOCTY ONpeaeneHns KOopauHaT aH-
TeHH npuemHukos curdanos THCC Ne 1 1 Ne 2 cooTBeTCTBEHHO;

@®g, @5 — cocrasnswowme HCI, o6ycnoenexHbie npeaenamm NorpeLHoCT U3MepeHUsa 3aaepXXeK MMNynbc-
HbiX curHanoB 1 'y B kabenax Ne 2 u Ne 3 cooTBeTCTBEHHO;

®,; — cocrasnsawowas HCI, obycnoeneHHasa npegenamu gonyckaemMbix cMmelleHuid LLIB onopHoro CHB
oTHocuTenbHo UTC(SU).
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MpumeyvyaHuns

1 B cootBetcTBUM C [11] norpelwHocTb hopMupoBaHna nHpopMaumy o nonpaeke K LUB cuctemsl [MOHACC oTHo-
cuteneHo UTC(SU), nepenasaemoi B Kagpe HaBUrauMOHHOMO CooBLeHNs, HaxoauTca B npedenax £1 MKc.

2 Ecnu npuemHuk cnocobeH npuHumaTte curHansl THCC B HECKOMbKMX YacTOTHEIX AMana3soHax, MOXHO NpakTu-
Yecku MOMHOCTBLH UCKMKYUTE MOHOCKEPHYID COCTaBRMAOLLYO MOrPeLlHoCTH 32 cYeT hopMuMpoBaHna BesnoHocdepHoi
KOMBWHALMWU CUrHanoB, oOHaKo B 3TOM Cryvae YBENMWYMBAETCA CNy4aiHasa annapaTypHas CoCTaBNALan NorpeLHocTu
KOLOBLIX U3MEPEHWIA.

3 Ecnu oba npvemHuKka cnocobHbl npuHUMaTh curHanel THCC B HeCcKonbkUX 4acTOTHbIX AWana3oHax, MOXHO Bbl-
BpaTtb ONTUManbHLIA TUM CUrHaNa B 3aBUCKMOCTU OT ANWHLI Ba30BON NWHUK; HANPUMEP, ANS PACCTOAHMIA MeXay npuem-
Hukamu meHee 100 Km pekomMeHayeTCs MCNONbL30BaTk OAHOYACTOTHbIE M3MepeHua, npu pacctoaHun bonee 300 km — Bes-
MoHOCEPHYIO KOMBMHALMIO.

4 [Ona nebonbwnx 6a30BbIX MUHWA NyTb, KOTOpbIA npoxoguTt curHan MTHCC B atmocdepe, 4OCTATOYHO CXOXK, U
BO3EMCTBNE aTMOCKhEpPLI CYLLECTBEHHO YMEHbLUAETCS Npy (DOPMUPOBAHUM PA3HOCTK MO O4HOBPEMEHHD HabnogaembiM
KA. lNpu aToM HeCKOMMeHCHMpOBaHHaA YacTb MOHOCEPHON 3a4ePKK OKa3blBaeTCs MeHblUe, YeM YBEMUYEHUe LyMa 13-
MepeHWin n3-3a hopMmpoBaHma BesnoHochepHon KoMBUHaLMK.

MeTogn ycpeaHeHusa no Bcem Habrogaembim Ha Kaxaom nyHkte KA (metog All-In-View)

[aHHbIi METOA MPUMEHSIIOT MPW OTCYTCTBUM MMM CMIMLLIKOM Manom KonuyecTBe OfHOBPEMEHHO Habnio-
naembix KA. PekomeHayemasn gnuHa 6asoBbix nuHuin — 6onee 3000 km.

Mpw ncnone3oBaHum metona All-In-View 3HadeHune cmeweHusa LUB nccnegyemoro CHB oTHocuTenbHO
LB onopHoro CHB AT(t) BbrumcnsioT no dhopmyne

N ) M
12:1 AT({‘HB,S (tf) kz1 A-‘r(f‘leBa,s (tj)

aT () e — ™

roe AT’CqB s — CMmeuwenue LB nccnegyemoro CUB otHocutensHo WBC MHCC, nepepasaemon j-m KA, no
TWUMY CUrHana s B MOMEHT BpeMeHu t;

AT{E}-IBa s — CmeueHve LB onopHoro CHB oTtHocutensHo WBC MHCC, nepegasaemon k-m KA, no tuny
curHana s B MOMEHT BPEeMEHMU t;;

N — konuuectBo KA, Habnogaembix B MecTe gucnokauuu uccnegyemoro CHB;

M — konuuecTtBo KA, Habnogaemblix B MecTe gnucrnokauum onopHoro CUB.

DOoeeputeneHble rpaHuubl HCI oueHkn cmewennin LB ncenenyemoro CHUB otHocutensHo UTC(SU)
O4(P) B naHHom crniyyae oLieHnBaloT B cootBetcTBum ¢ FOCT P 8.736 u BuiuncnAoT no (opmyne (6).

5.1.3 MeToghbl oueHKK cMelleHu (pazHocTH) LLIB ¢ ucnons3oBaHuem nceBgoganbHOMEPHbIX KO-
LOBbIX U (pa30BbIX U3MEPEHUN

Ecnu umerwmecsa FTHCC npueMHUKN cnocoBHbl NPUHUMAaTEL KOAOBLIE U (ha30Bble M3MepeHUs Kak MUHK-
MYM B [BYX YaCTOTHbIX AWana3oHax, 415 OLEeHKU CMeLLeHUA MOryT ObITb MpUMeHeHbl MeTodbl anoCcTepUOpPHO-
ro BbICOKOTOYHOro abcontoTHOro no3nunonupoBaHus (aHrn. PPP — Precise Point Positioning). CywecteyeT
BonblUIOe KOMMYecTBO anropuTMOB BLICOKOTOYHOrO abCONMOTHOMO MO3ULMOHUPOBAHWSA, OTMMYAaKLWMXCA UC-
nonb3yemMbiM1 MOgEensMU BO3O0eNCTBYOWMX (DakTopoB, cnocobom paspelleHnss HEOOHO3Ha4YHOCTM (DasoBbIxX
nceeaofansHOMEpPHBIX M3MEPEHUA, COCTABOM YTOUMHSEMbIX MapaMeTpoB WM OPYTMMWM HKOaHcaMu (ganee —
PPP).

OcHoBHble NpuHLUKNbLI MeToaa PPP n npumeHsieMble Modenu onucansl B paboTax [12], [13], BapnaHThl
anropuTMORB C LIeNnoYUCIeHHbIM paspelleHnem oa3oBo HEOAHO3HAYHOCTH — B paboTax [14], [15]. CywecTBy-
HOT Kak KOMMep4eckue, Tak kK cBo6oaHO pacnpocTpaHaeMble peanuaaunn metoga PPP ¢ OTKpbITEIM MCXO4HBIM
kogom (Hanpumep, RTKLib, GPSTk, PPPLib n gpyrve). Takke ecTb pag nyOnu4Ho JOCTYNHBIX OHNARH-CepBU-
COB, KOTOpble NO3BONAKT MboMy KenawlleMy nony4ute PPP pelweHue, 3arpy3ve dain ¢ nceBgofanbHO-
MepHeIMKU namepeHunamu B popmate RINEX (Hanpumep, NRCAN PPP, GAPS, APPS, magicPPP).

O6WwKnM onga OaHHbIX anropUTMOB SIBMAETCH UCMOMb30BaHMe B KAYeCTBE UCXOOHON U3MEPUTENBHOM UH-
chopmaunm Ge3anoHocgepHbIX KOMOGUHALWMA KOOOBLIX U (ha30BLIX M3MEPEHWUA, a TakkKe NpUMeHeHue B pelle-
HWW BbICOKOTOYHbLIX anoctepuopHbix opbut KA 1 nonpaeok k LB KA. 3To nozBonaeT NpakTU4eckn NonHOCTL0
WCKMYUTL BNUsSIHNE MoHocdepel U kocMuyeckoro cermeHTa FTHCC Ha TouyHOCTE nonyyaemeix oueHok. B xoge
peLueHuss O4HOBPEMEHHO C pasHocTeH LB Takke yTOYHAIOTCS KoopauHaTel draszoBoro ueHTpa MHCC aHTeHHBI
1 opyrue napameTpbl. B KayecTBe BbICOKOTOYHLIX adhemMepua MOryT MPpUMeHATLCA NyBAnYyHO AOCTYNHble AaH-
Hble LeHTpoB aHanuaa THCC wHgopmauum unm ceoaHblie NpoayKTel MexayHapogHon cnyxewl THCC (awrn.
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IGS — International GNSS Service). B 3aBUCMMOCTI OT TOYHOCTM ONEPATUBHOCTL NpoaykToB |IGS cocTtaBnseT
OT HECKONbLKMX YaCcoB A0 OBYX Hefdernb Nocne OKoH4YaHWsl CooTBeTCTBYHoWMX cyTok UTC.

Meton PPP ananoruden metogy All-In-View v nossonaeT nonyduTb oueHKW pacxoxgeHusa LB geyx
MYHKTOB BHE 3aBMCMMOCTW OT PaccTOAHUA Mexay HumKn. Mo aHanorun c guddepeHunanbHbiM PeXnMom
cpaBHeHnsa LB no KogoBbIM M3MEpeHWssM MPUMEHSAITCA OBa aHanorvyHbix npuemHuka curHanoe MHCC,
pasMellaemblie B MecTax Aucriokauuun wccnegyemoro CHB v onopHoro CYB. WamepeHns BeINOMHAKT 0gHO-
BPEMEHHO MO cxeMe, NpuBeaeHHON Ha pucyHke B.1. [INa oueHKn xapakTepucTuk MCNonb3yeTcs U3MepuTerb-
Has wHopMauma OBYX NPUEMHMKOB, ANA Yero gomkeH BbiTe obecneveH MHgopMauWoHHbIn obmeH. Heaa-
Bucumo obpabatbiBaeTcs nameputensHasa nHdopmauunsa asyx MTHCC npueMHWKOB, NOCMEe Yero BblYMCsieTCs
pasHocTb ux LUB AT(t;) no cnegytoulen opmyne:

AT() = ATeyg(t) — ATeyps(t), (8)

rae AToyg(f) — cmewenune LB wnccnegyemoro CHB oTHocuTenbHO ornopHow LB BbICOKOTOYHBIX acheme-
pua, oueHeHHoe ¢ nomouibio PPP B MOMEHT BpemeHn t;

ATCl-IBa(ti) — cMmelleHne LB onopHoro CYB oTHocuTenbHO onopHoi LB BbICOKOTOYHbIX adhemepua,
oueHeHHoe ¢ nomoubio PPP B MOMEHT BpemeHu ;.
HoeepuTtensHblie rpanunusl HCI oueHkn cmeweHuin B uccnegyemoro CHB oTtHocuTtensHo UTC(SU)
Oy(P) B naHHom cnyyae oueHmsaioT B cootsetcteun ¢ FTOCT P 8.736 n BuiYMCnAT no hopmyrne

rme k. — koadpuumeHT, onpegenseMblil NPUHATON JOBEPUTENbHON BEPOATHOCTLIO;

04, ®, — coctasnawume HCI, o6ycnoBneHHbIe NorpeLlHoCTLEI N3MEPEHNI NPU KanuBpoBKe NPMEMHUKOB
curHanos THCC Ne 1 n N2 2 cooTBETCTBEHHO;

05, ®, — coctasnawume HCI, obycnosneHHble npegenammn NOrpeLHOCT N3MEPEeHNs 3aepXeK UMMynbC-
HbIX curHanoB 1 'y B kabenax N2 2 m Ne 3 cooTBeTCTBEHHO;

®f — cocTaenswowas HCTI1, obycnoBneHHaa npegenamu gonyckaeMbix cMmelleHuni LB onopHoro CHB
oTHocuTensHo UTC(SU).

5.2 MeToabl OLEHKM OTHOCUTENLHON NOrPELLIHOCTU Mepbl YacTOThl (OTHOCUTENBHOW Pa3HOCTU
4acToT)

[Mpw oueHKe OTHOCUTENBLHON Pa3HOCTU YacToT He NpeabsaBnAtoTca TpeboBaHusA K KanmbpoBKe NPUEMHN-
Ka curHanoB MHCC, Takke HeT He0BX0OUMOCTU M3MepsATb 3afepXKy UMNynbCcHoro curHana 1 Ny 4o Bxoga B
NPUEMHWK UMK B U3MEPUTENb MHTEPBAsioB BPEMEHMN.

5.2.1 MeTogbl OLeHKM OTHOCUTENBLHOW NOrPEHOCTU MepPbl 4acToThl (OTHOCUTENbLHOW Pa3zHOCTU
4acToT) C NPUMeHeHneM NpueMHMKoB curHanoB MHCC, ocHaleHHbIX BLIXOA0M BbICOKOYACTOTHbLIX CU-
HycouaanbHbIX CUTHANoB

[na peanusauuy JaHHOrO MeToAa MCNonb3ykTes npueMHukn curHanos MTHCC, ocHalleHHble BbIXOOOM
BbICOKOYACTOTHbLIX CMHYCOMAAMNbHbIX CUTHAMNOB CO CTaHAAapPTHbIMW AEWCTBUTENbHBIMK 3HAYEHUAMU YacToThbl
(1,5, 10 My v 7. g.). MNpw BLINONHEHUM U3MEPEHWIA NMPUMEHSIETCS OAWMH nNpueMHuK curHanos THCC, pasme-
Laembli B MecTe gucnokauum nccnegyemoro CHB.

O6sa3aTenbHbLIM YCMOBMEM B AHHOM Cly4yae ABNAETCA Hanu4yue y npueMHuKa HOpMUPOBaHHON METpO-
NOrMyYecKon xapakTepucTUKWA, XapakTepuayowen npegens! JonyckaeMon OTHOCUTENBHOW NOrPeLHOCT Mepbl
4YacToTbl (OTHOCWUTENBHOW Pa3HOCTH YacTOT) BbIXOAHbLIX BbICOKOYACTOTHLIX CMHYCOMAAMNbHBIX CUTHamMoB.

W3mepeHust BLINOMHAKT No cxeme, NpuBedeHHoW Ha pucyHke 1. Kak npaBuno, YactoTHele (dha3oBble)
komnapartopbl noctaenswTca B komnnekte ¢ ClMO, obecneynsBatoMM OLEHKY PasnuYHbIX YacTOTHbLIX Xapak-
TEPUCTUK, B TOM YUCNE M OTHOCUTENLHON PAa3HOCTK YacToT AD?}, Bbl4MCrIAeMOn no hopmyne

AF
Aof :[T} - (10)
U3m
7
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Af
rae (—J — pe3ynbkraTt uamepeHnda OTHOCUTEINTBEHOW pa3HOCTK HYacTOoT.
n3am

f
HosepuTtensHbie rpaHnuyel HCTT oyeHku 0THOCUTENbHOM padHocTh YacToT O (P) B AaHHOM criyyae onpe-
OEeNsI0T XapakTepucTukaMmu npuemHuka curHanos THCC v yacToTHoro (pasoBoro) komnapartopa, oLeHUBaKT
B cooTesetcTBMK ¢ TOCT P 8.736 v Bul4MCHAKT no dopmyne

roe k — KoapduumMeHT, onpeaensieMbl NPUHATON OOBEPUTENBHOW BEPOATHOCTLIO;

©,; — coctasnswas HCIM, obycnoeneHHas npegenamy NOrpeLHOCTI YacTOTHOro (tha3oBoro) komMnapa-
Topa;

®, — cocrasnsawwas HCI, obycnosneHHasa npegenamu [JOMyCKAeMON OTHOCMTENbHOW MOTPELIHOCTM
Mepbl YacTOThbl (OTHOCUTEMNBHOW PA3HOCTM YACTOT) BbIXOOHbLIX BbICOKOYACTOTHbLIX CHMHYCOMAANBHbIX
curHanoB npuemHuka curdanos FTHCC.
5.2.2 MeToAbl OLEHKN OTHOCUTENLHOW NOrPELHOCTU Mepbl YacTOThl (OTHOCUTENBHOW Pa3HOCTH
4acToT) Ha OCHOBe OLeHOK pa3HocTu LLB
WcxogHbiMu AaHHBIMK ANs OLEeHKW OTHOCUTENbHOM NOrPeLlHOCTA MEpbl YacTOThbl (OTHOCUTENbHOW pas-
HOCTM 4YacTOT) SBMAKTCA 3HA4YeHWUs cMmelleHuin (pasHoctu) LUB, BbluMcneHHble no dopmynam (3), (5), (7)
unu (8).
3HayeHMe OTHOCWTENBLHOM pa3HoCTM YacToT uccneayemoro CHB 1 onopHoro CHB AOG Ha WHTepeane
BPEMEHN MeXy KOHEYHbIM W HaYasibHbIM MOMEHTaMu BPEMEHHU t, 1 T, BBIMUCNAIOT No hopmyne

A, AT )-AT ). (12)

n

rae AT(tK) — cmeuweHne LB nccnegyemoro CHB oTHocuTenbHO onopHoi LB B MOMEHT BpeMeHu t,, BblUMC-
neHHoe no dgopmynam (3), (5), (7) unu (8);

AT(t,) — cmeweHne LB nccnepgyemoro CHB otHocuTensHo onopHow LB B MOMeEHT BpemeH t,, Bbiunc-
nexHoe no opmynam (3), (5), (7) unu (8);

T, — WHTEPBan BPEMEHU U3MEPEHWS, BbIYUCTIAEMBIA MO hopMyne T, = T, — T,

Onpepenenune HCI1 oueHKn OTHOCUTEMNBLHOW PA3HOCTW YacToT HEODXOAMMO OCYLLECTBIMATL HA OCHOBE
3Ha4eHui cocTaensaowmnx HCT, ncnonbayembix Ans pacHetoB cMmeleHui LLB. Mpwr aToM cnegyeT MCKIIYUTb
BCE COCTaBMNAKLME, MMEHLLME NOCTOSIHHOE 3HAYeHne, a MMeHHO 3agepXku curHanoe THCC B npueMHOM

TPakKTe U 3a0epPXKN UMNYIbCHbIX CUTHAIoB 1Tus kabensx.

Mpumevarnnn

1 lNpwu oueHKe OTHOCUTENEHOW Pa3HOCTK YacToT € NpMMeHeHneM npuemHukoB curHanoe MHCC, ocHalleHHbIX Bbl-
XOA0M BbICOKOYACTOTHbIX CMHYCOMAANbHBIX CUTHAMNOB, NS NOBbILIEHWA TOYHOCTM N3MepeHUiA PEKOMEHAYETCA MPOBOANTL
MOBTOPHbIE N3MEPEHMA 1 13 MONYYEHHOro psaa BblYMCINATL cpegHee apudMeTyeckoe 3HaueHue.

2 PexkomeHgauun no Belbopy MHTEPBANoB BPEMEHW N3MEPEHWA U MHTEPBanoe BpeMeHn HabniogeHuid B 3aBUCUMO-
CTK OT TpebyemMoln TOYHOCTU M3MEPEeHWA NpuBeaeHsb! B [16].

5.3 MeToabl oLeHKU cpeHero oTHOCUTENLHOro U3MeHeHus (Apeiida) YyacToThl

WcxogHbIMu gaHHbIMKY NS OUEeHKW CpedHero OTHOCUTENBHOTO U3MeHeHKs (gpeidia) YacToThl ABNATCA
3Ha4YeHWs OTHOCUTENbLHOW PasHOCTM YacToT, uccnegyemoro 1 onopHoro CHB. CpenHee oTHOCUTENBHOE W3-
MeHeHune (opend) 4yacToTkl v BIMMCNAKT Mo popMyne

Apf. —Aqf
v =07k —20'H i (13)
Ty
rge ADfH — OTHOCWTErbHaA Pa3dHOCTEL YaCTOT Uccneayemoro U onopHoro CLIB, onpegeneHHasd B Ha4vane nH-
TepBana BpeMeHW HabnogeHnn;
8
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Agf, — OTHOCHUTENbHas PasHOCTbL Y4acTOT Mccrneayemoro v onopHoro CUB, onpeaeneHHas B KOHLUE UH-
TepBarna BpeMeHu HabniogeHun;

1,, — WHTepBan BpemeHu HabnogeHun, roe t, 2 1071,

MpumeyaHuna
1 Kak npasuno, cpegHee 0THOCUTENBHOE U3MeHeHWe (peid) YacToTel HOPMUPYIOT NPW KOHKPETHO onpeaeneHHbIX
WHTepBanax BpeMeH! U3MepPEeHUs; Hanpumep, cpegHee CyTO4HOe OTHOCUTENBHOE M3MEHEHWe YacToTbl, B AaHHOM criyyae

[ONS OLEHKW CPEHEro OTHOCUTENBHOMO M3MEHEHWA (Opeida) YacToTbl PEKOMEHAYEMbIA MHTEPBAN BPEMEHW HabnoaeHu
coctaenset 10 cyTok.

2 [ns noBbIlWeHUst TOYHOCTN U3MEPEHWUIA PEKOMEHOYETCS MCMONb30BaHWE BCEX 3HAYEHWIA U3 NONyYeHHOro no qop-
mynam (10) n (12) psaa. B atom cnyyae oueHKy cpegHero OTHOCMTENBHOMO M3MeHeHNA (apeida) 4acToTbl OCYLECTENAIOT
B COOTBETCTBUM C NpunoxeHuem 5 [16].

5.4 Metoabl OUeHKHK OTHOCUTENbLHOW HecTabWNbHOCTHU YacToThbl

HecTabunbHOCTE Mepbl 4acTOThl — 3TO XapaKTepUCTUKa Cny4alHbIX U CUCTEMAaTUYECKUX U3MEHEHUA
4acToThl BO BpeMeHuW. [1ns KonnM4ecTBEHHOro onNucaHus HecTabunbHOCTU Mepbl YacToThl MPUMEHSIOT pag xa-
paKTEPUCTUK.

B NOCT 8.567 B kayecTBe KONMMYEeCTBEHHbIX XapakTepUcTUK HecTabunbHOCTY YacToThl NnpuBeaeHbl CKO
n CKOO yacToThl.

McxogHbIMKM gaHHBIMK AN OLUEHKM HEeCTabUNbEHOCTU YacTOThl SABMAKTCSA 3HA4EeHMA OTHOCUTENBLHOM pas-
HOCTW 4acToT, uccrnegyemoro 1 onopHoro CHYB.

CKO yvacTtoThl 0 BBIMMCNAKT No popMyne

n —
X (Agf = Agf P
j=1

n-1

(14)

roe Aofj — OTHOCMTENbHasA pPasHOCTb YacToT Wccredyemoro WM onopHoro CYB, onpefdeneHHas B MOMEHT
BPEMEHMU {; NPV MHTEpBane BPEMEeHU U3MEPEeHNs T,,;

AO?— cpeaHsas OTHOCUTENbHAas pasHOCTbL 4YacToT uccnegyemoro u onopHoro CYB Ha uHTepBane
BpeMeHu HabrogeHun npu t, 2 101,

N — YUCNO PesynsTaToB U3MEPEHUs NPU T, =N - 1
CKOO vacToThl Gy(’t”) BbIYMCAAT No hopmyne

u

n
2 (Agfi 4 =2of; I
=

2-(n-1) ’

oy(t)= (15)

roe AO’:' — OTHOCKUTENbHaA pa3HOCTb HaCcTOoT NCCrneqyemMoro n OnopHoro CuB, onpegeneHHada B MOMEHT Bpe-
MeHN tj npu uHTEPBane BPEMEHU U3MEPEHNA T,

n — 4YUCno pe3ynbratoB U3AMepPeHWUd npu U =5 Ty

MpumeyaHus

1 Pesynetathl OLEHKW HECTABMNBHOCTM YacTOThl 3aBUCAT OT MHTEPBANOB BPEMEHUW 3MEPEHUS, BbIGopkU 1 Habnto-
peHus. Kak npaBuno, MHTepBansl BpEMEHW U3MEPEHWUA W BbIBOPKX NPUHWMAIOT paBHbIMU, @ MHTEPBAN BpeMeHW Habnio-
OEHWA NPUHAMAIOT TakuM, YTOOBI KONMYECTBO pesynsTaToB M3MePEeHWUIA Ha MHTepBare BpeMeHu HabniogeHuin cocTaenano
He MeHee 10.

2 He pexkomeHAyeTcs NPUMEHATb TEPMUHBI «KKPATKOBPEMEHHAA» UMK «JONTOBPEMEHHAA» HECTaBuNeHOCTL YacTo-
Tbl Be3 yKasaHuAa 3Ha4YeHUn MHTEPBaNoOB BPEMEHW U3MepeHus (BbiBopkM) U BpeMeHn HabnogeHuii.
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MpunoxeHune A
(o6azaTtensHoe)

Cxema HSMEPEHHI;I npuv oUueHkKe CMELI.I,EHVIﬁI (pa3HOCTM) WKan BpeMeHU CTaHOAapTOB 4YacTOThl
n (Mﬂl"l) BpeMeHU C npuMeHeHuneM NnpueMHUKOB CUTHanNnoB rno6anbHbIX HaBUrauUMOHHbIX
CNYTHUKOBbLIX CUCTEM, OCHaLWleHHbIX BbIXO0O0OM 1 fusB abconTHOM pexunme

5(10) My |

TMpueMHUK Ka6. Ne 1 % UEBM Ref [ I g

curdanos FTHCC 1Ty > il Ble Kab. Ne 2
{RS 232, USB ..) 1Ty I
N3BM
LAN
(RS 232, USB ..)
PucyHok A1
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MpunoxeHune b
(obsAzaTensHoe)

Cxema uamepeHUn Npy oLeHKe CMeLleHUI (pa3HOCTU) WKan BpeMeHU CTaHAApTOB YacToThbl
M (Mnn) BpeMeHW ¢ UCNoMNb30BaHUEM NceBAoAanbHOMEPHbLIX KOOOBLIX U3MepeHUIn B a6COonOTHOM
pexume

. Ne
Ref ‘M 5(10) MMy,
N
MpuemHnk
curdanos M’HCC CHB
1PPS Kab. Ne 2
IN —1 11y,
(R8232 USB ..)
LAN
(R8232, USB ..}
NaBM

PucyHok B.1
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MpunoxeHune B
(o6azaTtensHoe)

CxemMa namepeHUin NpM oLeHKe CMeLLeHWM (pa3HOCTH) LIKan BpeMeHU cTaHAApTOB 4YacToThl
v (MUnKn) BpeMeHU ¢ UCMOoNbL30BaHUEM NceBAoAanbHOMEPHbLIX KOOOBLIX U3MepeHUN
B audcpepeHUManLHOM pexume

5(10) My
cuB

1Ty

Ref Ka6. Ne 1
MpuemHUK
cHrHanos MHCC
1PPS Ka6. Ne 2
WL
(RS 232, USB ..)
LAN
(R&232,USB ..)
LAN COGTTC
M3BM (RS 232, (
USB ..) RINEX

12

LAN M3BM LAN
RS232, (CMO  (R8232

USB..) ofipatotii) YSE )

: CGGTTC :
RINEX

Ref Ka6. Ne 4
MpueMHUK
curHanoe FHCC
1PPS Ka6. Ne 3
v N
(RS 232, USB ..}
LAN
(R&232, USB ..)

LAN
(RS 232, NIBM

uss ..)

PucyHok B.1
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Cxema M3Mep8HMﬁ NPy oUleHKe OTHOCUTENbHOM Pa3HOCTKU 4acToT C NnpUuMeHeHUneM NpMeMHUKOB
CUrHanoB rnobanbHbIX HaBUFauUMWOHHLIX CNYTHUKOBbLIX CUCTEM, OCHalWleHHbIX BbIXOO0M

MpHeMHKK
curHanoe FTHCC

1

plA YACTOTHBIA
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MpunoxeHue I
(obsAzaTensHoe)

BbICOKO4YaCTOTHbLIX CUTHanoB

(5.10) My

Koumnapatop
(thazoBblii)

LAN

1(5,10) My
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(RS 232, USB ..)

PucyHok I".1
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YOK 523.786:842(08):006.354 OKC 17.020

Kntoueeble cnoea: CTaHOapTbl 4acTtoThl U BpEMEHW, METOAbl OUEHKWU, MEeTPONOorm4eCkme XapaktepucTukun,
rnobansHan CNYyTHUMKOBasA CUCTeMa MOHACC, BpemMA, 4acTtoTa, WKarna BpeMeHU, OueHKa MeTponorm4eCcKkmx
XapakTepunCTUK CTaHOapTOB YacTOThbl 1 BpEMEHW, MeTOObl OLUEeHKN CMELLEHUIA (pa3HOCTVI) LKan epeMeHun
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