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Mpeauncnosue

1 PA3SPABOTAH AKUMOHEpHbIM 06LLEeCTBOM «Hay4YHO-TEXHUYECKNI LLIEHTP COBPEMEHHbIX HaBUTaLuoH-
HbIX TEXHON0rMI «HTepHaBuraumsa» (AO «HTLL «/HTepHaBurauus»). ®egepasnbHbiM rocy4apcTBEHHbIM 6104
XETHbIM yuYpexeHWem BbICLIero npogeccMoHanbHOro 06pa3oBaHnst «MOCKOBCKUIA rOCyAapCTBEHHbIN
yHVUBEpPCUTET reogesum n kaptorpacum» (MUUTAnK) n degepanbHbiM rocyAapCTBEHHbIM OI0XETHBIM yUpex-
feHnem «PeaepasbHblii HAyYHO-TEXHUYECKUIA LLeHTP reofesun, kaptorpadmm n nHpacTpyKTypbl NPOCTPaH-
CTBEHHbIX faHHbIX»

2 BHECEH TexHunyeckum KomMuTeTOM Mo ctaHgaptudauumn TK 363 «PagnoHasurayma»

3 YTBEPXX/[EH N BBE/JEH B IENCTBVIE Mpukazom ®efepasibHOr0 areHTCTBa Mo TEXHUYECKOMY pery-
nuposaHuio n metponornn ot 28 masa 2015 r. N? 456-cT

4 BBEJEH BIMNEPBbIE

MpaBuna nNpMMeHeHWs HacTOALWero craHgapTa ycTaHosneHol B TOCT P 1.0—2012 (pa3gen 8).
MHdopmaumsa 06 n3MeHeHUsX K HacTosALWeMy cTaHgapTy nybavkyeTcs B eXerofgHom (Mo COCTOSHUI0 Ha
1 AaHBaps TeKyLLero roga) nHopMaLoHHOM ykaszaTene «HauuoHanbHble cTaHAapThi»f a ouumnanbHbIi
TEeKCT W3MEHEHW N NONPaBOK — B eXeMeCAYHOM MH(OPMAaLVOHHOM yKasaTene «HaunmoHaslbHble CTaH-
fapTbi». B cnyyaB nepecmoTpa (3ameHbl) WM OTMeEHbl HACTOALLEro cTaHAapTa CooTBeTCTBYyLee
yBefomneHne byaeT ony6avMkoBaHO B 6amkaliliem BbiNyCcKe eXeMecA4YHOro MHPOpPMaLMoHHOT 0 yKkasaTens
«HauunoranbHble cTaHgapThi». CoOTBeTCTBYLWas nHopmauus, yseoMaeHne 1 TeKCTbl pasmeLarnT-
€A Takke B MHPOPMaLMOHHON cucTeme o6LLero Nofb3oBaHna — Ha oduumansHom caiiTe PefepanbHOro
areHTCcTBa Mo TeXHNYeCKOMy perynpoBaHvio U meTponorun B ceTun IHTepHeT (wsw.gost.ru)

© CrtaHgapTuHdopm. 2015

HacToswuit cTaHfapT He MOXET GbITb MOMHOCTbLIO UM YACTUYHO BOCNPOU3BEEH, TPaXMPOBaH U pac-
MPOCTPaHEH B kayecTBe 0hMLManbHOMO U3gaHns 6e3 paspelleHuss defepanbHOro areHTcTBa No TeXHUYECKo-
My perysiMpoBaHuio U1 MeTposIoriu
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HAUMOHANBbHbBIMN CTAHOAPT POCCUMCKOW OSEJLEPALUNMN

FnobanbHasa HaBuUraymoHHas CNyTHMKOBAA cucteMa
METO/AblI N TEXHONOTW BbINONMHEHUA TEOAE3SNYECKNX PABOT

O6uwue TpeboBaHNA K LeHTpaM TOUYHbIX ademepus,

Global navigation satellite system. Methods and technologies of geodetic works.
General requirements for precise ephemens centers

fNaTta BBegeHns — 2016—01—01

1 O6nacTtb NpUMeHeHUs

HacTosAwwii cTaHgapT pacnpocTpaHaeTcs Ha MeToAbl U TEXHOIOTMU BbINOSIHEHUS reofe3nyecknx pa6oT
C MCMONb30BaHNEM FN06a/bHbIX HABUTALMOHHbIX CMYTHUKOBbLIX CUCTEM 1 yCTaHaB/MBaeT o6ume Tpe6oBaHus
K LeHTpam TOYHbIX ahemMepuna,.

2 HopmaTuBHbIE CCbINKN

B HacTosemM cTaHfapTe UCMONb30BaHbl HOPMATVBHBIE CCbISIKU Ha cnefytowmne ctaHaapTbl:

FOCT 22268—76 leogesnsa. TepmMuHbl U onpeaeneHns

FOCT P 52928—2010 Cuctema CnyTHMKOBas HaBurauvoHHas rinobansHas. TepMyHbl 1 onpegenexms

FOCT P 53864—2010 NnobansHas HaBurauMoHHasa cnyTHUKoBas cuctema. Cetu reofesnyeckme cnyT-
HVKOBbIE. TepMUHbI 1 onpefeneHuns

NMpumeuvaHue — MNpu NONb30BAHUN HACTOSILMM CTAHAAPTOM LeNeco06pa3Ho NPOBEPUTL AEelCTBUE CChINOY-
HbIX CTaHAApTOB B WH(OPMALMOHHOW cucTeme 06lWEero NoMb3oBaHWA — Ha ouuManbHOM caiite ®efepanbHOro
areHTCTBa N0 TEXHUYECKOMY PEerysiupoBaHui0 ¥ METPOIOrMU B CETU VHTEPHET AN N0 eXerofHoMy MH(OPMaLNoOHHOMY
ykasaTento «HaunoHanbHble CTaHAapTbi», KOTOPbIV 0NY6G/MKOBAH N0 COCTOAHMIO Ha 1 AHBaps Tekyl,ero roga, 1 no Bbinyc-
Kam eXeMeCsiYHOro MHPOPMALMOHHOTO yKkasaTens «HaynoHanbHble cTaHgapTbi» 3a TekylWwuii rog. ECiv 3aMeHeH cCblfioy-
HbIi CTaHAJapT, Ha KOTOPbIA JaHa HeAATMPOBAHHAs CCbisKa, TO PEKOMEHAYeTCS MCNO/b30BaTh AEiCTBYHLLY Bepcuto
3TOr0 cTaHAapTa Cc yueTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUI0 M3MEHEeHUIi. ECNIM 3aMeHEeH CCbINIOYHbIA cTaHgapT, Ha KOTo-
pblil AaHa AaTVpOBaHHAsA CCbifKa, TO PEKOMEHAYETCS NCNOMb30BaTh BEPCUIO 3TOTO CTaHAapTa C yKasaHHbIM Bbille r0f40M
yTBEPXAEHUS (NPUHATUS). ECNM nocne yTBepXAEeHUs HacTOsWero cTaHaapTa B CCbI/IOYHbIA CTaHAAPT, HA KOTOPbLIA AaHa
faTupoBaHHas CCbl/ika, BHECEHO N3MEHeHWe, 3aTparmBalllee NoJ0XeHNe, Ha KOTOPOe JaHa CCbl/IKa, TO 3TO NOTOXEHUE
pekoMeHAyeTCsi MPUMEHSTL 6e3 yyeTa [aHHOro U3MeHeHuUsi. ECAn CCbiNOYHbI CTaHgapT OTMeHeH 6e3 3aMeHbl, TO NoJs0-
XEeHUe, B KOTOPOM AaHa CCblfIKA HA HEro, PEKOMEHAYETCS NPUMEHSTL B 4acTu, He 3aTparusaoLeil 3Ty CChiky.

3 TepMUHbI, 0603HAYEHUST N COKpaLLeHUs

3.1 B HacTosWeM cTaHgapTe npumeHeHbl TepMuHbl No FTOCT 22268. TOCT P 53864. TOCT P 52928.
3.2 B HacToslLLEeM CTaHAapTe MCNO/b30BaHbl crieayrlme 0603HaYeHNST U COKpaLLeHNs:

BIC — BbICOKOTOYHAs reofesnyeckas ceTb Poccuiickoih depepaumu;

FMOHACC — rnob6anbHasa HaBUralMoHHas CnyTHUKOBas cuctema Poccuiickoin deaepauuu;

THCC — rno6anbHas HaBUrauMoHHasa CnyTHMKOBas cucTema:

CIC-1 — cnyTHuKOBas reogesmnyeckasn ceTb 1 Knacca:

CKIM — cpepgHekBagpartuyeckas NorpeLlHocTb;

®AIrC — dhyHaameHTanbHas acTpoHOMO-reoesnyeckas ceTb Poccuiickoin ®egepaumu:

LT3 — ueHTp TouHbIX achemepug;

M3paHue ouuynanbHoe
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Final adpemepunabl — domHanbHble adhemepuabl, Bbluucisemole B IGS;

GPS — rnobanbHasa HaBuraymoHHas cnyTHUKoBas cuctema CoefAvHeHHbIX LLTatoB AMepuky;

IERS — mexayHapogHas cnyx6a BpalleHnsa 3emnm u cucteMm KoopauHart;

IGS — mexayHapogHas cnyxba 'HCC;

PPP — BbICOKOTOYHOE MecToomnpeaeneHne;

Rapid achemepngbl — cpoyHble achemepugbl, Bbluncnsemole B IGS;

RINEX — 06MeHHbIli hopmaT haitioB faHHbIX CMYTHUKOBbIX HABUTALMOHHbIX MPUEMHUKOB, HE 3aBUCH-
WM OT TMNa NPUEMHUKA;

SP3 — cTaHgapTHbI hopmaTt opbuTanbHol MHhopmaumu;

Ultra -Rapid achemepnabl — cBepxcpoyHble ademepugbl, Bbluncasemsie B IGS.

4 O6uwme NonoXKeHus

4.1 TouHble achemepunapbl cnyTHUKOB THCC cogepxar cBefieHns 0 MeCTONOI0XEHUN CNYTHNKa Ha opou-
Te, NoslyyaeMble nocsne NPoBeAeHUsI TPAEKTOPHbIX U3MEPEHMIA 1 ONUCbIBAKOLLME ero peasibHoe ABMKEHNME.

4.2 TouHble adpemepugpl cnytHukoB MTHCC fomkHbI o6ecneynBaTh.

- MOCTPOEHUE rocyapCcTBEHHbIX CMYTHUKOBbIX reogesunyeckunx cetein (PAIC, BIC. Crc-1), a takxe 3a-
KpenneHve. pacnpocTpaHeHne N yTOYHEHNE MPUHATLIX CUCTEM KOOPAMHAT;

- onpejenieHne NpocTPaHCTBEHHOIO NOJIOXEHNS 06BEKTOB B rOCYAapCTBEHHbIX CUCTEMAX KOOPAUHAT C
BbICOKOI TOYHOCTbIO, (HECKO/IbKO MunanmeTpos CKIT). npu pelueHnn reofesnyecknx 3agay Ha 6onbLime pac-
CTOSIHMNSA (8,0 HECKOMbKMX ThICAY KU/TOMETPOB);

- adphekTMBHOE NpUMeHeHne andepeHLnanbHbIX CUCTEM, OCHOBAHHbIX HA OTHOCUTE/bHBIX (pasHoc-
THbIX) KOOPAMHATHbIX ONpeAeneHunsX, B LLeNsX TOYHOW HaBuraumm, Korga 4onycTvMas norpeLlHocTb HaBuraym-
OHHbIX OMpeAesieHnin B pexume peanbHOr0 BPEMEHM He AO/DKHa npesBbiwatb 1 M unM gaxe MeHbLUNX
3HaAYEHUIA;

- peann3aumio COBPEMEHHbIX METOA0B ONpeAeneHns KoopanHaTt no HabageHusam cnyTHrkos MHCC ¢
Ncrnosib3oBaHneM TexHosiormm PPP, No3BONSAOWNX OnpeaesniaTb MeCTOMNOIOXEHNE B peXMMe peasibHOro Bpe-
MeHu ¢ CKIM ot 0,1 go 0.2 m.

4.3 ObecneyeHne NoTpebUTENA TOUYHBIMU athemepuaamm oCyLLeCTBASETCA LeHTpamMmn TOUHbIX ademe-
pva,.

lMpumepHas cxema Tunosoro LIT3 npusefeHa Ha pucyHke L

MNOTPEBUTENN

PucyHok 1 — Cxema LeHTpa TO4YHbIX achemepunp,
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5 Tpe6oBaHUs HazHadyeHuUs

5.1 LleHTp TouHbIX 3theMepug npefHasHavyeH A/1a BblYUCIEHNS U NpefoCcTaBNeHnsa noTpeduTento Tou-
HbIX adpemepug, cnyTHUKoB MTHCC INTOHACC, Bk/IOYaOLWMX OnepaTUBHO YTOYHEHHbIE (CBEPXCPOYHbIE), YTOY-
HeHHble (CpouYHble) U TouHble (thbuHanbHble) 3demepuabl, a TakkKe Hakon/eHne W npefocTasBreHne
CNYTHUKOBbIX M3MepeHunit nyHkToB ®AIFC B chopmate RINEX.

Mpwn onpegenerHnn achemepus, NCNosb3yoTcs d)a3oBble 3MEPEHNS, BbINOMHEHHbIE 4BYX4ACTOTHON reoge-
3MYECKOI CMYTHUKOBOI annapaTypoil Ha MOCTOSHHO AelcTByoWwUxX nyHkTax THCC-Ha6nwaeHnii (MyHkTol PAIC).

5.2 OcHoBHble 3agaun LTO:

- onepaTvBHOE MOJlyYyeHne U3MEePUTENbHOW MHopMaL MK No KaHanam 3NeKTPOHHON CBA3W C NYHKTOB
®AIrC n mexayHapogHbix nyHkToB rIOHACC/GPS-HabnogeHuii (B T. 4. NyHKTOB IGS);

- 06bpaboTKa ¥ AeKkoAVpoBaHNe U3MepUTebHOM MHhopMaLMK C Lesblo KOHTPOS KayecTBa NOCTynuB-
LUNX U3MEPEHUIA, BbIIBNEHNA rpy6bIX OLIMOOK 1 NepeBofa U3MepuTenbHbIX haiinos B 06Lwuii gopmart, Heo6-
XO4UMBIV 4719 NOCAeAyoLWero BbIYNCeHNA onpegensemblX napaMeTpos.

- HakomnsjeHue pe3y/ibTaToB HAGMOAEHWNIA B UCXOAHOM UM NEPBUYHO 06paboTaHHOM Buae (BeAEHME ap-
XUBa AaHHbIX):

- aHanu3 n matemartuyeckas obpaboTka execyTouHbIX (haiifioB N3MepeHuii Co BCex CTaHuuii cetu ¢
LLe/1bi0 BbIYUC/IEHUI OpbuTasibHbIX NapameTpoB cnyTHMKOB MTHCC 1 napameTpoB BpaleHus 3emau ¢ paspe-
LLIEHNEM OT HECKO/IbKMX YacoB 10 [iBYX CYTOK;
yTOYHeHne 60pTOBbIX athemepus;:

CoBMeCTHas 06paboTka NnonyveHHbIX AaHHbIX 1 BblYMCNEHNE TOUHbIX adhemepug cnyTHukos MTOHACC;
ohopMieHne 1 Bblgaya NOTpebuTenam AaHHbIX C TOYHbIMU 3chemMepuiamu No KaHanam CBA3M;

- BbIYUC/IEHME KOOPAUHAT U cKopocTel ABmxkeHuss nyHkToB ®AIC un IGS ¢ paspeleHuem (1—3) mec.:
MH(OpMaLMOHHOe B3avMOAeiCTBME C MeXAYHapOAHbIMY LieHTpamy aHasn3a, BXOAALMMUN B COCTaB
IGS. IERS n gp. ana obMeHa AaHHbIMU C Lie/1blo KOHTPO/IS Y BO3MOXHOIMO KOONEpPVpoBaHus B onpeaeneHnsx
TOYHbIX achemepus NNMOHACC;

- OCyLLecTB/IEHME Hay4YHOW M aHaIMTUYECKON AeATeNbHOCTH, BkIovatllee pa3paboTky 1 cornacosa-
Hve chopMaToB NpeAcTaBEHNS N METOAUK 06PaBOoTKM CNYTHUKOBON MHhopMaLmu.

6 TpeboBaHMA KannapaTHO-NporpaMmMHOMYy o6ecneyeHunto

6.1 AnnapartHas yacTb LITO Bk/IovaerT:

- cepsep, 061a4aoLWMit 4OCTATOYHO BbICOKUM BbiCTpOAeicTBMEM, 6ONbLIMM 06BEMOM ONepaTuBHOW 1
[NCKOBOI NaMATh 1 CpefcTBaMun BbiIXOfa BO BHELWHUE ceTu Yepes VIHTepHeT:

- aBTOMaTM3MpOBaHHble paboune Mecta 06paboTKm fAaHHbIX Ha 6a3e NepcoHasbHbIX KOMMbIOTEPOB, 06-
beUHEHHbIE NOKaNIbHOW BbIYMCANTENLHOW CeTbIo:

- CpeAcTBa apxuBauuun 1 JO/ITOBPEMEHHOTO XpaHEeHUs AaHHbIX:

- CpeAcTBa 0TOOpaKEHMS BbIXOAHbIX AAHHbLIX M MOATOTOBKM BO3MOXHbIX 6l0N11eTeHel gnia notpebutenei:

- annapartypa pe3epBrpoBaHus, o6ecneumnBatoLlan 6ecnepeboiiHyto paboTy LIT3.

6.2 lMporpammHo-mMaTemaTnyeckoe obecneveHve LTS BkaoyaeT cnegytoume KOMNOHEHTbI:

- nporpammsbl ynpasfeHus /TI0KafbHOM BbIYMCANTENbHOW CeTbio, koTopas obecneynmBaeT COr/lacoBaH-
Hyto paboTy Bcex cpefcts LIT3:

- Habop nporpamm ynpasneHus annapaTypoili o6MeHa faHHbIMW MO BHELLIHWM KaHanam:

- nporpammbl 06CnyxmBaHna 6a3bl JaHHbIX;

- nporpammbl 06paboTKN Pe3ynbTaToB HAGNIOAEHWI U BblYNCIEHUS ADEMEPUS CMYTHUKOB;

- MporpamMMmHble cpeAcTBa A1 MatemaTuyeckoli 06paboTky pe3ynbTaTtoB HabAEHUI N BbIYUCIEHWIA
napameTpoB BpalleHns 3emM/u:

- MporpamMMbl NOArOTOBKU BbIXOAHbIX AAaHHbIX 4715 noTpebutenei;

- nporpammsbl, o6ecneynBatoLme PyHKLMOHMpOBaHWe caiTta LT3,

7 TpeboBaHUS K BbIXOAHbIM AaHHbIM

7.1 B cocTaB BbIXOAHbIX AaHHbIX LITD BXxoaAT apemepuabl cnyTHuKoB MHCC cnegyrolwmx BuaoB:
- onepaTtuBHO yTOYHeHHble (aHanor Ultra-Rapid achemepug);

- yTOo4HeHHble (aHanor Rapid achemepug);

- TouHble (aHanor Final adhemepug).
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7.2 2hemepubl, BblgaBaeMble LITD. BbIMMCAAIOTCA NO U3MEPEHUSAM, BbINOSIHEHHbIM Ha MOCTOSAHHO
pelicTBytowux nyHktax THCC-HabnwgeHnii MupoBoii ceTu 1 nyHktax ®PAIC. PacnpegeneHue nyHKToB Habio-
[eHnii No 3eMHOMY Luapy, N0 BO3MOXHOCTU, O/HKHO OblTb PABHOMEPHbLIM. MOCTOSHHO AEelCTBYIOWME MYHKTbI
HabnaeHnii (NyHkTbl ®AITC) AOMKHBI MMETb TOYHbIE KOOPAMHATLI B FeOLLEHTPUYECKOW CCTEME KOOPAMHAT,
BE/IMUMHA CpefHeil KBaApaTWyecKoi MOrpelHOCTM B3aUMHOTO MOJSIOXKEHUS MYHKTOB COCTaBAseT nopsfka
(0.01—0.03) m.

7.3 3afepxka No BpeMeHu BblAayn COCTaB/ISeT:

- 4N onepaTUBHO YTOYHEHHBIX (CBEPXCPOYHbIX) adhemepng — oT 3 [0 9 u;

- NS YTOYHEHHbIX (CPOYHbIX) achemepung — ot 17 o 41 u:

- ANA ToYHbIX (huHanbHbIX) achemepug — oT 12 o 18 cyr.

7.4 TouHble achemepunapbl fOMKHBI 06ecneunsaTb onpegeneHe koopguHart cnyTHrkos THCC ¢ TouHoc-
Tbto nopsgka (0,05—0,10) m.

7.5 PesynbTaTbl BblUMCIEHNS 3heMepua NpeacTaBnaoTes B Buae ainos B popmate SP3 [1], npuHs-
TOM B MeXAyHapOHbIX U HALMOHasIbHbIX LLeHTpax CryTHUKOBBIX AaHHbIX.

7.6 ®aiinbl usmepeHnit nyHkToB PAIFC. xpaHATCA B 6a3e AaHHbIX U NPefoCcTaBNsaTCA NOTPe6UTenio B
ofHoW u3 Bepcuii popmata RINEX [2]. [3].

7.7 BbluncneHHble achemepubl pasMeLlarTca Ha caite LITO, a Takke npefoctaBnsanTca notpebute-
Nto no MiHTepHeT-agpecy uau rno sanpocam.
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Bubnunorpadus

(1) CtaHfapTHbI paclinpeHHblil hopmat opbutanbHoli uHpopmaynn SP3-C (Bepcusa 3)
J2] RINEX: AnnapaTHoHe3aBUCUMbIA hopmaT o6MeHa AaHHbIMK (Bepcus 2.11)
(3) RINEX: AnnapaTHoHe3aBucumsblii hopmat o6meHa gaHHbiMu (Bepcua 3.02)
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