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[lpeagucnoBue

Llenn 1 npuHuuMnel cTaHgapTusaunm B Poccunckon ®egepauum yctaHoeneHsl PegepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-P3 «O TeXHNYeCKoM perynmpoBaHn», a npasuna npuMeHeHUs HaunoHanbHbIX
ctaHaapToB Poccunckon ®egepaumm — FrOCT P 1.0—2004 «CTtaHagapTnsaumna B Poccunckon degepadini.
OCHOBHbIE NONOXEHUA»

CBeleHUA o cTaHpapTe

1 PASPABOTAH ®egepanbHbIM rocygapcTBeHHbIM YHUTAPHBIM NpeanpuatnemM «BcepocCcUUCcKMA Ha-
YUYHO-UCCNeA0oBaTENbCKMN  UHCTUTYT (PUSUKO-TEXHUYECKUX WU paguoTexXHUdecknx usmepeHun» (PlryTl
«BHANDTPWU») PegepanbHOro areHTCcTea no TeXHUYeCKoMy perynmpoBaHuio U MeTponormm

2 BHECEH YnpasneHnem metponorum egepanbHOro areHTcTBa No TeXHUYECKOMY perynmpoBaHuio U
MEeTPONOornm

3 YTBEP>XOEH W BBEAEH B AEVCTBWE Mpukazom deaepansHoro areHTcTea no TEXHUYECKOMY pe-
rynupoBaHuio n metponorum ot 13 gekadbpsa 2011 r. Ne 1048-cT

4 BBEOEH BINEPBbIE

ViHcbopmayust 06 UMEeHeHUSIX K HacmosilweMy cmaHoapmy rybnukyemcs 8 eXke200H0 u30asaeMoM UH-
opMallUOHHOM yKa3zamerne «HalyuoHanbHbie cmaHOapmbi», a mekcm U3MeHeHUU U rornpasoKk — 8 exxeMe-
CSYHO U30asaeMbixX UHPOPpMaUUOHHBIX yKazamernsx «HauuoHalnbHbie cmaHoapmbi». B criydyae riepecmompa
(3aMeHbl) Ui OMMEHbLI Hacmosuwje2o0 cmaHoapma coomeemcemeyruiee yeeoomMmreHue byoem ornybriukoeaHo
8 eXXeMeCs4YHO u3dasaeMoM UHpOpMaUUOHHOM YKalamerne «HauuoHaneHbie cmaHOapmbi». Coomeemcemay-
rouast UHgbopmMmauus, yeeooMiieHuUe U meKkcmal pasMeljaromces makxe 8 UHgbopmMayluoHHoOU cucmeme obujez20o
rofb308aHUss — Ha ocbuyuansHoM calime ®edepallbHO20 azeHmcemaea rno mexHU4eCcKoMy pez2ynupogaHuio U
Memporsioauu 8 cemu VIHmepHem

© CTtaHgapTuHdgopm, 2013

HacTtoawmnn ctaHgapT He MoXeT OblTb MOSHOCTLIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKUPOBAaH U pac-
MpocTpaHeH B KayecTBe oduLmanbHoro nsganua 6es paspeweHns PegepanbHOro areHTCTBa No TeXHUYECKo-
MY PeryimpoBaHno N MeTPOSIoru
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BBegoeHue

HacTodawmm ctaHgapT paspadboTaH B Lensax pacnpocTpaHeHUsa Ha KOMMeKe KoopaAnHaTHO-BPEMEHHbIX
N3MepeHUi, BbINMOTHAEMBbIX, B TOM Y1CNe, C UCMONb3oBaHUEM HaBUraLMOHHBIX U CMTYTHUKOBBLIX TEXHOMOMMN, NO-
NOXEHUN 3aKoHOodaTEeNMbHOU METPONOMNN, 3N1IEMEHTOB TEOPUN LKA U3MePEeHUA B COMETaHUN C TpaaNLNOHHbI-
MA MNOHATUSAMU, OTHOCALUMMUCHA K reogesndyeckMm HW3MepeHusam, a Takke BHegpeHUs COBPEeMEeHHOW
MeXayHapoaHo NpU3HaHHOW TEPMUHOMNOIMKA B COOTBETCTBUKN ¢ MexayHapoaHbIM CNoBapeM OCHOBHBIX U 0D-
LLMX TepMnHOB B MeTponoruum (VIM, 3-e nsganmne 2008 r.), pekoMeHgauMaMM No MeXXrocyaapCTBeHHOU CTaH-
naptuszaunm PMIT 83—2007 «[locyaapctBeHHaa cuctema obecneveHusi eaunHcTBa uamepeHun. LUkanbl
n3mepeHuin. TepmuHsl 1 onpeaenenusa» n Pekomenagaunen KOOMET R/GM/20:2009 «MocyaapcTBeHHAs CUC-
TeMa obecneveHns eanHcTBa namepeHunn. LLkansl namepeHnn. TepmuHbl 1 onpegeneHumns».

B HacTosiwem ctaHgapTe cobnogeHbl nonoxeHnsa KoHcTutyuum Poccuinckon depepaunn, cornacHo
ctatbe 7 1p KoTopon B BeaeHnn Poccnnckon eagepaunm HaxoasaTca MeTeoponormieckas cnyxoa, ctaHaapThl,
3TanoHbl, METPUYECKAs CUCTEMA U UCHUCTIEHNE BPEMEHWN, recae3ns 1 Kaptorpadpus, a TakKke 3akoHogaTenb-
HbIX akToB [NpaButenbcTBa Poccunckon Pegepaun B obnactn obecnevyeHnsa egmHCTBa MU3MepeHnin 1 recae-
3nn. NpuMmeHeHne HacTosLWero ctTaHgapTa AOMKHO BbiTb TakKe OCHOBAHO Ha AONOMHUTENbHbIX NoA3aKOHHbIX
aKTax, pacnpocTpaHALMX NOHATUSA 3aKoHOdAaTEeNMbHOWU MEeTPONOrMn Ha 3TanoHbl AN KoopaAMHATHBIX U Bpe-
MEHHbIX N3MepPeHUN.

IV
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

[[ocypapcTBeHHasa cucteMa obecnevyeHUs egUHCTBa U3SMepeHUn
STANOHbLI AN KOOPOUHATHO-BPEMEHHbIX U3MEPEHUW

OCHOBHbI€ NOMNoOXeHUs.
CnocoObl BblpaXeHUs NorpeLHocTen

State system for ensuring the uniformity of measurements. Etalons for coordinate-temporal measurements.
Basic principles. Ways for expressing the errors

[lata BBegeHnsa — 2013—01—01

1 O6nactb NpMeHeHUA

HacToqauwmm ctaHgapT ycTaHaBNMBaEeT OCHOBHbIE KOHUENTyanbHble NONOXeHUA, Heobxoanmble ANs
obecneyeHns eqUHCTBA UBMEPEHNIN B 0ONACTN KOOPAUHATHO-BPEMEHHbBLIX U3MepeHU. CTaHaapT ycTaHaB-
nBaeT nepapxmo CUCTEM NPOCTPAHCTBEHHBLIX KOOPAUHAT, UCMONb3yeMbIX B HaBUraLMOHHBIX U CMYTHUKO-
BbIX TEXHOMOMUsIX, KoTopad MOXeT OblTb MONMOXKEHA B OCHOBY CO34aHUsl nepapxum HauWuoHanbHbIX
rocyaapcTBEHHbIX 3TAaNCHOB, obecneynBaroLLmMX eAUHCTBO U METPONOTNYECKYO NPOCNEXNBAEMOCTb KOOP-
OVNHaTHO-BPEeMEHHLIX nsmepeHun B Poccnnckon @egepayumun.

Mcnonb3yemble B cTaHgapTe HAUMEHOBaHUA €AUHULL M3MEPEHNA N nX 0DO3HAYEHUSI COOTBETCTBYHOT
npuHATEIM MexayHapogHou cuctemon eaunHuy, (C) [1] n gonyuwieHsl K npuMmeHeHUo B Poccuinckon deaepa-
LUK nocTaHoBneHnem lNpasutenbcTtBa [2].

cxoaHble NPUHLKNGIL, UCMOMb30BaHHbIE B HACTOALWEM cTaHaapTe, NpuBeaeHbl B MPUnoXKeHmnn A.

2 HopMaTuBHbIE CCbINKN

B HacTosLeMm CTaHOapTeE UCMOJ1Ib30BdHblI HOPMAaTUBHbBIE CCblIJ1IKM Ha CllieAyHoLwWne CTanAddpThl.

[OCT P 8.000—2000 lNocyaapcTBeHHasi cuctemMa obecneveHumnst eaquHcTea namepeHmnin. OCHOBHbIE NO-
NOXeHUA

[OCT P 8.699—2010 lNocypoapcTBeHHasi cuctema obecnevyeHunst eQuHCTBa U3IMepeHUN. BenuvuHel,
eaNHNLBI, LWKanbl NU3MepeHnUin, UCNofb3yeMble B rnobanbHON HaBUraLMOHHOW CNYTHUKOBOW CUCTEME

[OCT P 52438—2005 [eorpagpunyeckne MHPOpMaLMNOHHbIE CUCTEMBI. TEePMUHBI U onpeaeneHus

[OCT P 52572—2006 [eorpagpuyeckme nHdopmaLnoHHble cuctemsl. KoopamnHaTtHasi ocHoBa. ObLme
TpedboBaHUS

[OCT P 52865—2009 [nobanbHasi HaBurauuoHHasi CyTHUKOBAs cuctema. [apameTpbl paguoHaBu-
ralMoHHOro nons. TexHnyeckme TpeboBaHnUs U MeTodbl UCTIbITaHUA

[[OCT 8.009—84 locynapctBeHHasi cuctemMa obecneyeHust eguHCTBa M3MepeHuin. Hopmupyemble
MEeTPOoNorMyeckme XxapakTepucTmkn cpeacts NsMmepeHui

[[OCT 8.016—81 [ocygapcTBeHHas cucrtema obecnevyeHust equHCTBa UaMmepeHui. ocyaapCcTBEHHbIN
NnepBUYHBLIN 3TANOH N rocyaapcTBeHHaa NoBepoYHas cxema angd cpedcTB M3MepeHU NocKoro yrna

[OCT 8.381—2009 l'ocyaapcTBeHHasa cuctemMa obecnevyeHns eamMHCTBA U3MepeHUn. IT1anoHbl. Cno-
cOObI BbIpa)KeHNUA TOUYHOCTU

[OCT 8.401—80 [ocypapcTBeHHada cuctema obecnevyeHUs egmMHCTBa M3MepeHniA. Knaccel TOMHOCTU
cpeacTB namepeHnn. Obwme TpeboBaHUNA

[OCT 8.567—99 [l'ocyaapcTBeHHasi cuctema obecnevyeHus eguHCTBa UamepeHnn. MamepeHusa Bpeme-
HU N YacTOThl. TepMUHBI U onpeaeneHuns

U3pgaHne odbvumanbHoe
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[OCT 21535—76 Cucrtembl paguoHaBurauuoHHble AarnbHOMEpPHble U Pa3HOCTHO-AAaNIbHOMEPHLIE.
TepMUHBI 1 onpeaeneHns

[TpnmedyaHwue—Illpn nonb3oBaHUM HACTOSALWMM CTAHAAPTOM LEeNecoodbpasHo NPoOBEPUTL AENCTBUE CCbINMOY-
HbIX CTaAHAAPTOB B WHMOPMALMOHHOW cuUCTEME Obwero nonb3oBaHUA — HaA odwumumanbHoM canTte PenepanbHOro
areHTCTBa Nno TEXHUYECKOMY PErynMpoOBaHUIO N METPONOINMN B CETU VIHTEPHET UK NO €XErogHo nagaBaemMomy MHpopma-
LMOHHOMY yKa3aTento « HaumoHanbHble CTAaHAAPTLI», KOTOPbIW ONybnmMKoBaH No COCTOAHMIO HA 1 AHBAPSA TEKYLLEro roaa, u
NO COOTBETCTBYIOWMNM EXEMECAYHO N3JaBAEMbIM MHPOPMALMOHHBLIM yKalaTensim, onybnmkoBaHHbIM B TEKYLLEM roay.
Ecnun cCbiNOYHbIM CTAHAAPT 3aMeHEH (M3MEHEH), TO NPU NONIb30BAHUN HACTOALWMM CTaHOAAPTOM CrneayeT PyKOBOACTBO-
BaTbCH 3aMEHSIOLWMM (M3MEHEHHBIM) CTaHAAPTOM. ECnK cCbINOYHBIM CTaHAaPT OTMEHEH Be3 3aMeHbl, TO NONOXEHNE, B KO-
TOPOM JaHa CCblllKa Ha HEro, NPUMEHSIETCSH B HaCcTW, HE 3aTparvBatoLlLEN 3TY CCbINKY.

3 TepMWHbI N COKpaLleHUS

3.1 B HacToswem ctaHaapTe NpUMeHeHbl TEPMUHLI U MOHATUSA B COOTBETCTBUNU C pekoMeHaaunsamm [3],
[4], [5], cnoapem [6], TOCT 8.567, TOCT P 8.000, T'OCT P 8.699, TOCT P 52572, TOCT P 52438,
[[OCT P 52865, BLIDOpOYUHO 0000LLEHHBIE B pekoMeHaauusx [7].

3.2 B HacTosileM cTaHgapTe NpUMeHeHbl criegyolme cokpalleHUs:

[T'C — rocygapcTBeHHad reogesndeckasl ceThb;

[ KMB — 'eHepanbHasa KoHgpepeHUUsa No MepamM U Becaw;

[[HCC — rnobanbHasa HaBuUraluMoHHaga CnyTHUKOBasi CUCTEMA;

[[CBY —l"ocynapcTtBeHHasa cnyxba BpeMeHn, YacToThl M onpeaeneHns napamMeTpoB BpalleHNsa 3eMnu;

KKC — KOHTpONbHO-KOpPEeKTUpYyoLas cTaHLUua;

MBMB — MexayHapogHoe 61opo Mep U BECOB;

MO3M — MexayHapoaHaa opraHusauusa sakoHoaaTenlbHOU MeTPRONIOMNH;

HCI'1T— HeuckntoveHHasa cuctemaTudeckas NorpeLllHoCTh;

CU — MexayHapoaHasa cuctema egmHuL;

CKO — cpeaHee kBagpaTU4HOE OTKIOHEHUE;

PAI C — hyHOamMeHTanbHas acTpOHOMO-reogesndeckas ceTh;

ICRF — MexayHapoaHas HebecHast KoopaunHaTHasi OCHOBA;

ICRS — MexayHapoaHasi HebecHasa onopHas cuctema (KkoopauHar);

IERS (MCB3) — MexayHapoaHas cnyba BpalleHua 3eMnm n CUCTEM KoopanHar;

ITRF — MexayHapoaHasa seMHasa koopgunHaTHasa ocHoBa (Matepuanusauna ITRS);

ITRS — MexayHapoaHasa 3eMHagda onopHaga cuctema (KkoopauHar).

4 OOLwune NonoxeHus

4.1 KoopamHaTHO-BpeMeHHble n3MepeHusa npegHasHadeHbl 4nga onpegeneHna KoopgmHaT MecTonono-
XeHUA B TpeXMepHOM NpocTpaHcTBe. KoopanHaTthl M Npoucxoasillie B NpOoCTPpaHCTBE NPOLECChl XapaKkTepusy-
IOTCA PSAAOM KadeCTBEeHHbIX (Hepa3MepHbIX) n3MepsaeMblX CBOUCTB U n3MepaeMbIX BeNMMMYMH. K nsmepgaemMbim
CBOWCTBAM OTHOCUTCS, B YaCTHOCTWU, BEKTOP cocTosiHUA noTpebutend NHCC (B moaenbHOM MHOTOMEPHOM
MPOCTPAaHCTBE), 0O BbEANHSAOLLNA NPOCTPAHCTBEHHbIE KOOPAUHATLI B 3agaHHOW CUCTEME OTCYETa, COCTaBMSA0-
LLIne BEKTOpAa CKOPOCTU KU nonpaBky Yacos notpedutensa NHCC.

4.2 B pesynbTate namepeHus MecTononoXeHus (NosnyMoHUpoBaHUA NPOCTPAHCTBEHHOMO 0bbekTa)
OOMKHO ObITb NONYYEHO onUcaHWUe KOOPAUHATHLIX AaHHLIX MPOCTPAHCTBEHHOIO 00bEeKTa B ABYXMEPHLIX
NN TpEeXMePHbBbIX NPOCTPAaHCTBEHHLIX cCUCTeMax KoopauHaTt (COBOKYMHOCTb U3MeEPEHHbIX 3HaYeHUN KOOop-
ONHaT B 3agaHHOW CUCTeMe KOopaAUHAaT), KOTopble AOMKHBLI ObITb CONPOBOXAEHbI NOKa3aTeNAMN TOUYHOCTHU
N3IMepPeHUN.

[1pn oUeHMBaHUM NOrPeLlHOCTEN pe3ynbTaToB KOOpAMHATHO-BPEMEHHLIX U3MepeHUN MeCTOMONOXEeHUS
yKasbIBaloOT, K KAKOU CUCTeMe KoopauHaT OTHOCAT pe3ynbTaThl U3BMEPEHUN 1 YTO NMPUHUMAIOT 3a ONopHOoe 3Ha-
YeHne U3MepsieMon BENUYUHBI UMM U3MEPAEMOro KaYeCTBEHHOIO CBOUCTBA — MECTONMONOXKEHUS NOTPebUTe-
nd, T.e. onpeaensarnT pasHOCTU U3MEPEHHBLIX U UCTUHHBIX KOOPAWHAT MONOXeHUs noTtpedbutens. Takas
1OrpPELHOCTb HE MOXET ObITh BblpaXkeHa oaHUM YACNOM (MX Tpwu). [orpeliHoCTb HaBUraLMOHHOTO onpeaene-
HUA — 3TO MPOCTPAHCTBEHHLIA BEKTOP, XapaKTepusylwni OTKIIOHEHUEe U3MEePEHHOro ¢ UCMONb30oBaHUEM
[[HCC mecTononoxeHus notpebutens oT ero UCTUHHOrG MeCTOMONOXEHNUSA B 3a4aHHON cUCTeEMe KOopauHaT.
OnopHoe 3HavYeHne MecTOoNoNoXeHUs npeacTtaBnsieT cobon COBOKYMHOCTb 3HAYEHUWA KOOpAUHAT, NMpUnmucaH-
HbIX reodesndeckomMy 3Haky (NyHKTY) B 3agaHHoOU cucteme KoopauHat. B THCC onepupytoT noHATUEM «[1OT-

2
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pelHOoCTb nepegadn BceMUpHOro KOOpAMHUPOBAHHOINO BPEMEHU rocydapCTBEHHOro aTtarioHa BpeMeHU Y
yacToTkl Poccunckon Gepgepauunm» [[OCT P 52865 (NyHKT 2.5)] — pa3HOCTb BpeMeHW, NoNMyvYeHHOro 13 pelle-
HUAA 3agavn MecToonpeaeneHns notpebutensi, 1 BceMmMpHoOro KOOpANHNUPOBAHHOTO BPEMEHN rocyJapCTBEH-
HOro aTanoHa BpeMeHU U vYacTtoTbl Poccunckon Gegepanun.

5 3TanoHbl cncTeM KoopaAMHAT MEeCTOMONOXEeHUSA U BPEMEHM

5.1 B KayecTBe HaUUOHAaNbLHOIoO MCXOOHOro (ONOPHOro) aTanoHa CUCTeMbl KoopaAUHaT ANA M3MepeHUn
MEeCTOMONOXEeHUN (No3nunn) Ha 3emMne U B OKONMO3EMHOM MPOCTPaHCTBE, BEKTOPOB CKOPOCTU OABUMXKEHUA U
YCKOPEHUSA OTHOCUTENBHO 3eMNM MOXET ObITb MPUHATA COBOKYMHOCTb MPOCTPAHCTBEHHLIX penepoB (Mep)
MeCTOMONOXeHUdA Ha 3eMIne — rocygapcTBeHHbIX pernepoB (reoge3nvyecknX NyHKTOB) C YCTaHOBIIEHHBLIMU 3Ha-
YeHUSAMN KoopaMHaT B NPUHATOU CUCTEME KOopaMHAT.

[TpnmeyaHnwune—BcoorBeTcTBUM ¢ PefieparnbHbiM 3aKOHOM [8] TAKOW HALMOHAaNbHbIM 3TANOH MOXET bbITb pe-
arn3oBaH B KAYECTBE rocygapCcTBEHHOIO NEPBUYHONO 3TaroHa CUCTEMbI KOOPANHAT MECTOMONMOXEHUWN B [ NTAaBHOM METPO-
norm4eckom ueHTtpe ([ocygapCTBEHHOM HAy4YHOM METPOIIONMYECKOM UHCTUTYTE) [ 0CyaapCTBEHHON CNYXDObl BPEMEHMN,
4acToThl M onpeaeneHus napameTpo BpaweHus 3emnu (I CBY). MNopsiaok peannaaumm HaUMOHANBHOIO NCXOAHOIO (ONOpP-
HOro) 3TanoHa CUCTEMbI KOOPANHAT MECTOMNONMOXEHUW A0NMXKEH ObITb YCTAHOBMNEH OTAENBHBIM HOPMAaTUBHO-MPAaBOBbLIM J0-
KYMEHTOM.

5.2 B kayecTBe HaLMOHaNbHOIO OMOPHOro atanoHa reogesnvyeckom KoopanHaTHOM CUCTEMBI OTcHeTa
MOXeT ObITb NPUHATA COBOKYMHOCTb NPOCTPAHCTBEHHBLIX penepoB MEeCTOMONOXEHUSI HA 3eMHOW NOBEPXHOC-
T — OMOPHBbIX MYHKTOB rocygapcTeeHHoU reogesmndeckon cetn (I'MC) — nyHKTOB pyHOAaMeHTarlbHOW acTpo-
HoMO-reogesndeckon cetun (PAIC).

5.3 Pabounmun stanoHamm MeCTOMONOXEHUS — 3TanOHHBIMA MepamMin MeCTONONOXKEHNUA MOTYT ObITb
onopHble NyHKTHI [T C (3a ncknodveHnem nyHkToB CAIC), 6a3oBbIie CTaHLUNN, KOPPEKTUPYIoLME CTaHLUUK 1 Ap.,
MCMOoNb3yemMble ANnd nepegadn sHavyeHUM KkoopanHat MecTonoroXeHUa cpeacTsamM nsmepeHun.

[TpumevaHnus

1 COBOKYNHOCTb 3HAYEHUWN KOOPANHAT MECTOMNONMOXEHUSA pabovero atanoHa UCNOnb3yeTcsl B KA4eCTBE OMOPHOro
3HA4YEeHUS MECTONMOOXEHNS B MeToAMKAX (MeTo4ax) U3MEPEHNN U METOANKAX NOBEPKU (KannMbpoOBKN) CPeaCTB UBMEPEHUN.

2 BkavectBe paboumnx 3TanoHOB MECTOMNONOXEHUS, MPUMEHSAEMbIX AN KANMOPOBKN HABUTALUMOHHOW annapaTypbl C
OTODPaAXEHNEM PE3YNBbTATOB U3MEPEHUS MECTONONMOXEHNA HA KapTax-CXemMax, NCNoNb3yloTCs pearnbHble Tonorpagpunyec-
Kne 06beKTbl B 30HE OTODPaXXeHus.

3 B kavecTBe paboumx 3TanOHOB NCNONb3YIOTCH ONOPHbIE HA3EMHbIe NepejaroLume CTaHUMK paanoHaBUrauMOHHbIX
CUCTEM.

5.4 [ocygapCTBEHHLIN NepBUYHLIN crieyanbHbIV 3TanoH eguHULLBI ANWHBI NpeaHasHaveH ANga BOCNpo-
n3BegeHnsa metpa B obnactm nusmepeHnn 6onbnx AnnMH B COOTBETCTBUK ¢ onpeaeneHnem metpa B CU yepes
eaVHNLY BpeMeHN — CeKkyHAay.

5.5 B Ka4vecTBe 3TanoHHbIX 0A31COB — 3TANOHHbLIX MEP ANMUHBI MOTYT ObITb MPUHSATHI PACCTOAHUSA MEX-
ay onopHbIMU NyHKkTamu [T C.

5.6 B KadecTBe egMHULILI NITOCKOTO yria B KOOPpAUHATHO-BPEMEHHBLIX U3MEPEHUAX MPUHAT NMIOCKUAN Yron,
BOCMNPOU3BOANMBIN rocyaapCTBeHHbIM NepBUYHBLIM 3TanoHoM eauHuubl nnockoro yrina no [OCT 8.016.
5.7 B KayecTBe eAMNHUL, 1 LKA BpeMeHU B KOOPANHATHO-BPEMEHHbBIX U3MEPEHUAX NPUHATHI € 4UHULbI

BPEMEHN U WKanbl BpeMeHWn, BOCMPOU3BOAUMbIE HENMpPepPbIBHO paboTatoWwmnmM rocygapCTBEHHbIM NePBUYHbBIM
3TanoHOM eJUNHUL, BpeMEHU, YacTOoThl U HaLMOHaNbHOW LKalbl BpEMEHMN.

[MTpunumedvanune—llUkana atomHoro Bpemenn TA(SU) n wkansl BcemmpHoro spemenn UT, UT1, UT2, UTC u
UTC(SU) no N'OCT 8.567 xpaHaTcs 3TUM 3TanoHOM C UCNONb30BaHMEM opmumanbHOW MHAOPMaLUK O NapamMmeTpax Bpa-
weHusa 3emnun [ocygapcTBEHHOW CNYXObl BpEMEHW, YacTOThl U onpeaeneHns napameTpos BpalweHuns 3emnu (I CBY), ny6-
nukyemown B b6ronnetensx ISSN [91—[11].

6 CnocoObl BbipaXXeHNs TOYHOCTU 3TaNrIOHOB

6.1 ObwKre cnocodbl BblpaXKeHUA norpeLHocTen 3TanoHOB e AMHNL, OAHOMEPHbLIX BENMYNH YCTAHOBME-
Hbl BT OCT 8.381.

6.2 CnocoObl Bbipa)XeHUA MorpeLlHocTen rocyaapCTBEHHbIX NMePBUYHLIX 3TANOHOB eAMHUL, OQHOMEP-
HbIX BeNuiuH B cooTBeTCTBUM ¢ [OCT 8.381 xapakTtepuayoTcsa cneayrowmmMmmy nokasatenaMmm TOYHOCTI:
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- cpeaHUM KBaapaTuiHbIM OTKNOHeHMeM (CKO), oOycnoBneHHbIM BIUAHNEM ClyYauHbIX NOrpeLu-
HOCTEW;

- rpaHuLaMnU HEUCKNIOYEHHBIX CUCTEMaTUNYECKMX NMOrpeLllHOCTeNn;

- HecTabunbHOCTbLIO 3TaNoHa BO BPEMEHMN.

6.3 Cnocobbl BbIpaXXeHUA NMorpeLlHocTen NepBUUHBIX 3TAaNOHOB AN obecneveHns NpocneXXmMBaemMocCcTu
KOOPAUHATHLIX CPeaCcTB U3MePeHUN peKoMeHOYeTCAa XapakTepmn3oBaTbh NokasateaMyM TOYHOCTMU, aHanorny-
HBIMW NMpUBeAeHHBLIM B 6.2, HO cneundnLpoBaHHBIMK ANS1 BOCNPOU3BEAEHUS N nepedavn 3Ha4YeHNA Koopaun-
HaT B NPOCTPAHCTBEHHbIX CUCTEMAaX KoopauHar.

[TorpelHoCTb U3MepeHUs MeCTOMNONOXKEHUA NpeacTaBnsaeT cobon NPOCTPaHCTBEHHbIN BEKTOP, XapaKTe-
PU3YIOLWNN OTKITOHEHUE N3MEPEHHOro 3Ha4YeHNA MeCTOMONOXEHUA TOYKU OT ONOPHOro 3HavyeHnUa MecTomnoo-
XXEHUA 3TON TOYKN B COOTBETCTBYIOLWEN CUCTEME KOOPpAMHAT.

[lpeaensl NOrpewHoCcTen U3MepeHniA MeCcTOMONOXEHNA NPeacTaBnAlT CODOMN 3aMKHYTYIHO OrpaHUYK-
TeNbHYIO MOBEPXHOCTb BOKPYr TOYKN MPOCTPaHCTBA, COOTBETCTBYHOLWEN ONMOPHOMY 3HAYEHUIO MECTOMOMNOXe-
HAS 3TOMN TOYKU B COOTBETCTBYIOLLEN CUCTEME KOOPAMHAT.

HeonpeaeneHHOCTb U3MEPEHMNIA MECTOMONOXEHNA TOUKU NpeacTaBnsaAeT coboN COOTBETCTBYIOLLYHO BO3-
MOXXHOMY pacCcesHUIo pe3ynbTaToB U3MEePEeHNA MeCTONONOXeHUs1 0bacTb NPOCTPAHCTBA, B KOTOPOU Npeano-
NOXNTENbHO HAX04UTCA 3Ta ToUKa B COOTBETCTBYIOLLEN CUCTEMe KoopauHar.

6.4 lNpocneXxmBaeMoCTb KOOPAUHATHBLIX 3TAllOHOB U pabo4vnx cpedcTB U3MepeHUn obecnevynBaroT Ka-
NMopoBKOU (MOBEPKOW) B COOTBETCTBUN C «LIEMbIO METPONOrM4eckon NpocnexXmnsaemMoCcTny» , 0ToODpaXXeHHOU Ha
PUCYHKe 1.

HauwnoHanbHbIn UCX0AHbLIN (ONOPHbLIN)
3TanoH CUCTEeMbI KOOPAWHAT MECTONONOXEeHUA
(nosuvumin) Ha 3emne

HauuoHanbHbIA ONMOPHbBIA 3TarnoH
reogesnyeckon KoopauHaTHOW
CUCTEMBI OTCYETa

Paboune cpeacrea usmepeHui

Paboyue aTanoHbl MeCTOMONOXEeHUA

PncyHOK 1

6.5 lNokaszaTtenu TOYHOCTU KOOpAMHATHBLIX 3TarMoHOB ACITKHbI ObIThb NpeacTaBeHbl COBMECTHO CO CBe-
OeHUAMU O MPUHATOMN CUCTEeMe KoopauHaT U MeTode UsMepeHun (NpamMon, gudpdgpepeHumanbHbli, dasoBbIA C
ncnone3oBaHnem [ HCC, recgesndeckmnx NOCTpoeHUN U T. 4.).

6.6 B obwem cnyyae norpeliHOCTb 3TanoHa KoopanHat MecTonoNoXKeHUA npeacTaBnsieT cobon OTKIMO-
HEeHMe BOCNPOU3BOAUMOro 3TanoHOM 3HaveHUd (X, y, Z) OT ONOPHOro (MCTUHHOIro, AeUCTBUTENbLHOI0 ) 3Ha4YeHUS
MECTOMNONOXEHUS (X, ¥y, Zy), T. €. NOrpeLlHOCTb NpeacTaBnsaeT cobon NpOCTPaHCTBEHHbIN BEKTOP, XapaKTepu-
3YIOLWWNA OTKMOHEHWUEe BOCNPOU3BOAMMOrc 3TafllOHOM MECTOMNONOXeHUA OT OMNOPHOro MecTONONOXKEeHUA B
COOTBETCTBYIOLLIEN CUCTEME KoopaAMNHaT.

6./ B kavyecTBe ONOPHbLIX 3HAYEHUIN MECTOMONOXEHNIN ANA 3TaNoOHOB KOOpAUHAT MeCTOMONOXEHUA NPU-
HAMAaIT 3HAYEHUS MECTOMOMNOXEHUN, BOCNPOU3BOAUMBIX (NpUNUCaHHbIX) bonee TOYHBIMUA 3TanoHaMW, Bbl-
LLUECTOALLMMIN NO NOBEPOYHOU CXEME.

6.8 HauuoHanbHbIU (rocygapCcTBEHHbIN NepBUYHBIN — OMOPHLIN, UICXOAHBLIM ANA CTpaHbl) 3TaroH KOop-
ONHaT MeCcTOoNoNoOXeHUN Ha 3eMrie XapaKkTepusytoT:

- CNyYaunHoW MorpeLllHOCTbio BOCNPOU3BeJeHUA 3HAYEHUA MEeCTOMNONOXEeHNA (BbipaXaeMon rpaHmuen
CKO npu n He3aBUCUMbIX HADMIOAEHUNAX);

- HEeWUCKMHYEHHOWU CUCTEMAaTUYECKOU MOrpeLllHOCTb0 BOCMNPOM3BEAEeHUS 3HAYEeHUS MEeCTOMNOMNOXKEHUS
(BblIpaxkaemou rpaHuuen HCID;

4
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- HeCTabUNbHOCTBIO vV XpaHEeHUSA MECTOMOMNOXEeHUS (M3MEHEHNUEM 3HAYEHUSI MECTOMNOMNOXKEHUS, XpaHU-
MOrQ 3TanoHOM, B YCTAHOBIEHHbIN MPOMEXYTOK BpEMEHMN).

CKO, HCIT n v oueHunBawoT B eguHULAX ONUHBI.

OueHky CKO S, BocnpousBeaeHUsa 3Ha4eHUA MeCTOMOSIOXKEeHUA NepBUYHbIM 3TalIOHOM HaxodAaT Ha
OCHOBaHWMW 3KCNepuMeHTanbHbIX AaHHLIX, NONTyYeHHbIX MPpKY UCCNeaoBaHUM 3TanoHa, nyTeM pacydeTta U HOpMUK-
poBaHWA (ycTaHoBneHnsa rpaHuubl) CKO Moaynen R; BEKTOPOB Clly4anHOW NOrpeLlHOCTH.

OueHky HCI'1 BocnponssegeHUa sHaYeHUA MeCTOMNONOXEHUA NePBUYHBIM 3TaNOHOM HaxXo4aAT Mo pe3yib-
TaTaM MeTPONIorM4ecknx UccneaoBaHU aTanoHa, aHanusa norpelHocTer MetToga BOCNPOU3BedeHNA U MNo-
rpeLlHOCTEN OT AEUCTBUA BNUAIOLLUX BETUYMH, a TaKKe Mo pesynbTaTtaM MeXayHapoaHbIX CrMYeHUA aTanoHa
C 9TanoHamu apyrux ctpaH. [Npr 3ToM paccymnTbiBaOT 1 HOPMUPYHOT (YCTaHaBNUBAOT) rpaHnLbl MOAYNA R~n
BekTopa HCI1. INpu oueHke HCIT yunTeIBAOT UCXo4HY0 AePUHNLMaNLHYIO HeonpeaeneHHOCTL [0] ycTaHoBNe-
HUA BOCNPOU3BOAUMON 3€MHOW CUCTEMbBI KOOPAMHAT.

OLueHKy HecTabUNbHOCTN v XpaHEeHNA MEeCTOMOIOXKEHUS NePBUYHBLIM 3TarlOHOM, BbI3bIBAEMYHO BINAHU-
eM CTapeHns ero KOHCTPYKTUBHbIX 31IEMEHTOB 1 APYrMMU NPUYNHAMU, HAaXoadAT NyTeM UccregoBaHNsa U3MeHe-
HAA BO BPEMEHU BOCMNPON3BOAMMBIX J3TANOHOM 3HA4YeHUA MECTOMOSIOXKEHUA, a Takke Nno AaHHbIM
MeXAYHapPOAHbIX CNYeHUN. HecTabunbHOCTb v XapakTepusyoT MoayneMm R BEKTopa U3MEHEHUSI MeCTOmMOosO0-
KeHus.

CKQO, HCIT n v oTHOCATCA K Kaxkaou Mepe (penepy) MecTononoXXeHUsa, BXoadlen B cocTaB HalMOHaNb-
HOro (rocyaapcTBeHHOro) aTanoHa.

3a onopHoe 3Ha4eHne MecTononoXxeHus (X,, ¥,, Z,) Mepbl (penepa) B cocTaBe HaLMOHanbHOro atanoHa
MOXeT OblTb MPUHATO 3HAYeHUe, NonyvYeHHoe B pesynbTaTe MeXAyHapOoAHbIX CIUYeHUN ¢ MeXxayHapoaHOoW
peanunsaunen semHon cuctemsl kocopamnHat I TRF.

OueHky CKO S; moayneun R, criydanHouW norpeLlHocT And n HabrmoaeHnn pekoMeHayeTcsa BbIMONHATh
no cnegyrowemy anroputmy:

R=(x; —%)? +(y; -y)* +(z, - 2)*,

rae X, ¥, Z, — 3Ha4eHusi KoopauHaT MeCcTONOOXEHUA Mepbl, NofyvYeHHble B /-M HabnoaeHuu;
X, ¥, Z— cpedHune apudmeTndeckne sHa4yeHusa KoopamHar:

i f f

fo: y= ny’: z= ZZ;-

— 1 1 1
X__ - —_
I ;1 I ;1 I ;1

CKO moayneun R; BBIMUCNAKOT MO oopMynam:
- Ansi ogHoro HadbnoaeHUst (MamepeHusa) B psiay HabnogeHUn (MsmepeHni)

I
512
2 (Ri —R) -
S, =1/ rmeR=—>R:;
N \ n—1 n;‘ I
" SR,
- Ans cpefHero apudmMeTndeckoro psaaa HabntoaeHnn S, = \r’ .
n

6.9 OueHKM NorpelHoCcTen BTOPUYHBLIX 3TANOHOB KOOPANHAT MECTOMNONOXEHNA XapaKTepusyoT OTKITO-
HEHUAMN BOCNPON3BOAUMBIX UMW XPaHUMbIX UM 3HAYEHUN MECTOMONIOXKEHWUA OT ONMOPHbLIX 3HAYEHWUA AN 3TNX
)Xe MecTOMONOXEeHUNA, onpeaeneHHbIX ¢ MOMOLLIbIO NEePBUYHOIO 3TarnoHa.

BTopu4yHble 3TanoHbl KOoOpAUHAT MeCTONONOXeHUN XapaktepusyoT cymmapHon CKO Bocnpounssege-
HUSA, BKMoYatoLlen B cebst crniydanHble norpellHoCcT 1 HecTabunbHOCTU cpaBHUBaeMbIX atanoHoB, HCI nep-
BUMHOMO 3TarnoHa W norpelHoCcTe MeToda nepeaayvn wkanbl U3SMepeHniA MecTOonoNoOXeHU OT NePBUYHOTO
aTanoHa. CyMmmapHas NorpeLllHoCTb BTOPUYHOTO 3TanoHa MOXET ObITh BhipaXkeHa B BUAE AOBEPUTENBHOW rpa-
HULLLI MoayNnen CyMMapHbIX MOrpeLllHOCTeN ¢ AOBEPUTENbHOU BEPOATHOCTLIO 0,99.

NonyckaeTtca ykasbiBaTb otaenbHo CKO, HCI 1 HecTabunbHOCTb BTOPUYHOTO 3TarioHa TakK Xe, Kak U
nepBUYHOro atanoHa. HectabunbHOCTb BTOPUYHOIO 3TaNoHa onpeaensatT Ha OCHOBaHUM pe3ybTaToB cpaB-
HEHWA ¢ NEePBUYHBLIM 3TANIOHOM B Havamne 1 KOHUEe YCTaHOBIIEHHOro nepuoaa BpeMeHMN.
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6.10 Obwme cnocodbbl BbIpaXXeHUA NorpeLlHocTen paboymx 3TanoHoB eauHuL, 0gHOMEPHbIX BeNUYMH
PA3NUYHBIX YPOBHEW TOYHOCTUM M pabounx cpeAcTB UIMEPEHUA OAHOMEPHBLIX BENUYMH YCTaHOBMEHHLI B
[OCT 8.401 n F'OCT 8.009.

6.11 Cnocodbl BbipaXkeHns norpeLHocTen paboymnx 3TanoHoOB 1 padbovmnx cpeacTs U3MepeHnin MecTono-
NOXEeHNN pekoMeHAOyeTCHA XapaKTepus3oBaTb MnoKasaTtensMi TOUHOCTWU, aHanorMvyHbIMWU NpUBedeHHLIM B
[OCT 8.401 nT'OCT 8.009, Ho cneundnunpoBaHHbIMKW ANA KOOpANHATHBLIX U3MEPEHUN.

6.12 3TanoHHbIe MepPbl MECTOMNONOXEHUS (paboymne 3TanoHbl) PEKOMEHOYETCH XapaKkTepusoBaThb:

- YCTaHOBMNEHHbIM (MPUNMUCaHHbLIM) 3HAYEHNEM MECTOMNONOXEHNSA (X, ¥, Z,) C YKa3aHnem 3agaHHOU CUC-
TeMbl KoopauHaT (odLen nnn NnokanbHOW);

- Nnpegenom A, Moaynsa BekTopa AonycKkaeMon NnorpeLHocT BOCNpon3BegeHNa MecTonoNoXeHus.

B cocTaBHOW cuCTeMe KoopAauHaT nokasaTensaMum TOYHOCTU 3TanoHa MEeCTOMOMNOXEHUA MOryT ObITb
npeaenbl ropu3oHTanbHOM A_ 1 BEpTUKanbHOW A AonyckaeMblxX norpewHocTen. [Npu aToM A_onpeaensaroT Kak
rpaHuLy moaynen R. BEKTOPOB MOrpeLlHoCTeN MeCTONONOXKEHUA B rOpU3OHTallbHOW NMMOCKOCTN CUCTEMbI KO-

opavHarT, Hanpumep R_= \/A'f” A%, ,rAe Ay, M A, — MOTPELIHOCTY MO LIMPOTE 1 A0MroTe B eANHMLAX ANUHBI; A,

onpeaensarT Kak rpaHULy norpeLllHocTe MecTononoXeHa No BepTUKan B LWWKarne BbICOT B eAUHULLAX ANTUHBI.

HopmMupyemeble npegensl NOrpelliHocTen Mep MeCcToNoNIOXKeHUA, NPpUMeHAeMbIX B PasnUYHbIX cUcTeMax
KoopAuHaT 1 pasNMYHLIX MeTodax U3MepeHUn, pekoMmeHayeTCcHa yCcTaHaBNMMBaTbh KOHKPETHO ANd BCeX BapuaH-
TOB NPUMEHEHNA, TaK Kak 3T npedenbl MOryT 3Ha4YuTenbLHO pasnmdaTtbcea. Hanpumep, npyu npumeHeHUn ando-
bepeHUManbHOro MetToaa UsmMepeHUn ¢ ncnonbsoBaHMem npuemHon annapatypbel [ HCC B perMoHansHOU
(nokanbHOW) cuctemMe KoopanHaT A_cnegyeT ycTaHaBnMBaTh 6e3 cucTteMaTUYEeCKUX COCTaBNAOLLNX NOrpeLL-
HOCTEeW BoCNpoun3BeaeHUs Mepou (penepomM) mectononoxeHna B [T C.

6.13 3TanoHHble NPUBOPLI UIMEPEHUSA MECTOMONOKEHNS PEKOMEHAYETCH XapaKTepnusoBaTh Npeaenom
A MOOyNA BekTopa AonyckaemMoW NMorpellHoCTU N3MepPeHNsa MeCTOMONIOXKEHUA C yKaszaHMeM NnpuMeHseMblX
CUCTEMbI KOOpAUHAT N MeToda UamepeHusi. Hopmupyemble npegensl NOrpeLHocTen atanoHHOro npnubopa pe-
KoOMeHAyeTCcqa yCTaHaBNMBAaTb KOHKPETHO ANs BCEX BApUaHTOB NPUMEHEHUS.

6.14 TO4YHOCTbL pe3ynbTaToB U3MepeHU (onpegeneHnsa) napamMmeTpoB No pedPepeHTHBIM MeToaMnKam 13-
MepeHU peKkoMeHayeTCca XapakTepusoBaTbk HeonpeaeneHHOCTho. [1pn 3TOM ANA oUeHKU HeonpedeneHHOCTH
MCMONb3YIOT anropuTM, aHanorMiHelv npegcrtasneHHomMy B 6.8 anga oueHkn CKO.

6.15 B meToaukax noBepkn padbounx aTanoHOB KOOPANHAT MECTOMONOXEHUSA N OQHOMEPHbLIX BENMNYH
pekomMeHayeTcs B npoueaypax oLUeHKM COOTBETCTBUA YCTaHOBMEHHbIM HOpMaM Ha npedenbl NorpelHocTen
MCNONb30oBaTb HeonpeaeneHHOCTU U3MepPEeH No MeToaoNnornn, npeacrasneHHon B [12], [13].
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[MpnnoxeHve A
(cnpaBo4HoOe€)

UcxoaHble NPUHLUNLI, UMCNONb30BaHHbIe B HACTOSALEM cTaHaapTe

A.1 Obwme cBegeHNA O LWLKaNax namepeHun

A.1.1 KnpocTpaHCTBEHHO-BPEMEHHbBIM KA4€CTBEHHbBIM (HEPA3MEPHbBIM) CBOMCTBAM OTHOCHATCS:

- MecTononoXxeHue (B BbIOpaHHOM CUCTEME KOOPAWHAT);

- HanpasleHWe B NPOCTPAaHCTBE;

- opueHTauusi obbekTa B NPOCTPAHCTBE;

- B3aUMONONOXEHNE TOYEK, MOBEPXHOCTEN, NMUHNN, CPUTYP;

- hopma NUHUN, NOBEPXHOCTEN, OB BEMHBLIX Uryp (HanNnpumep, 3eMHbIX annunconga n reonaa).

ns namepeHnss Ka4eCTBEHHbLIX CBOUCTB YCTAHABIMBAIOT MO COrMalweHuUto WKanbl U3amepeHnmn — cnocobbl oTobpa-
XEHUA nameputernbHon nHdopmaumn. [1oCKONbKY NPOCTPaHCTBEHHbIE CBONCTBA OTHOCATCH K MHOTOMEPHbLIM, TO COOTBET-
CTBYIOLLME LWKATbl UBMEPEHUN TAKXKE MHOTOMEPHbLIE N UX NPUHATO Ha3bIBaTb CUCTEMaMM KoopAnHAaT. Hanpumep: HebecHas
CUCTEMA KOOPAMHAT npeacrtaBnsiet cobon WKany M3aMepeHnn HanpaeneHun B NPOCTPAHCTBE, 3EMHAsA CUCTEMA KOOpaU-
HaT — WKany MecTonosI0XXeHNA OTHOCUTENBHO 3eMINN. JIMHENHbIE N YITIOBbIE KOOPAMHATLI B TAKUX LLKaNax NamepstoT B CO-
OTBETCTBYIOLWNX eagnHuLax namepeHun, gonyuweHHblX K npumeHeHnto B Poccunckon degepaumnm.

A.1.2 Namepsaemble BENUUMHbBI, KAK MPaBUIO, BbIPaXatoT CKANAPHbIMY (OAHOMEPHBIMN) MAaTEMATUYECKUMUN BETUYN-
HaMKn. BekTop nnum TeH30p, KOMNOHEHTbI KOTOPOro NPeacTaBnsAloT cOB0W BENUYMHBI, TAICKE pacCMaTPUBALIOT KaK BENUYUHDI.
K 0gHOMEPHBIM N3MEPAEMBIM BENNYMHAM, NCNONb3YEMbIM B KOOPAWHATHO-BPEMEHHbLIX N3MEPEHUSAX, OTHOCATCH:

- paccTosiHue, ANnHa, OTPEe3KU HA KOOPAUHATHBLIX OCAX;

- MIOCKME yInbl;

- UHTEpBarlbl BPEMEHMW;

- BpeMst (MOMEHTbI COBbITUN).

Llkansl namepeHnn pacctossHnS, NINOCKNX YIMOB N UHTEPBANIOB BPEMEHN ONUPAaOTCH HA CTaHOAPTU30BaHHbIE eaun-
HUUbI n3amepeHun. OnpegeneHnst pasnuyHbiX WKan namepeHnn tekywero spemenn (OCT 8.567) cogepxaT, Kpome eau-
HUUbl W3MEPEHUS WHTEPBANOB BPEMEHW, €le YCNOBHble (MPUHATbIE NO COMMAalEHNIO) HYNMU OTCYETa W
pernamMeHTUpoOBaHHbIE nonpaeky. K WKanam ¢ yCnoBHbIM HYNEM NMPUHAANEXUT, HanpuMep, WKana BbiCOT B reofesnn, 3a
HyNneBoe 3Ha4YeHne KOTOPOU NpUHATa oTMeTKa Ha bantnnckom oyTLTOKE.

HanpaBneHne B NPOCTPAHCTBE HE CHMTAIOT BEKTOPOM, TaK Kak OHO HE MMEET pa3dmMmepa — obsazaTenbHOro atpubyra
BeKTopa. Mlamepsemble BEKTOPLI Crieayowme:

- CKOPOCTb ABUMXeHUS 00beKTa (B 3a4aHHON CUCTEME KOOPANHAT);

- YCKOpeHue ABMXeEHNSA 0bbekTa (B 3a4aHHON CUCTEME KOOpAUHAT);

- yCKOpeHue cBoDOAHOro nageHus (rpaanenHT rpaBuTalmMoOHHOIO NOTEHLMana).

LIKanbl namepeHnin BEKTOPOB ONUPAaKTCs HA TPEXMEPHbIE NPOCTPAHCTBEHHbIE LWWKalbl — CUCTEMbI KOOPAMHAT AN
ONUCaHns N3MEPEHHOIO HaNMpaBneHns BEKTOpa B NpocTpaHcTBe. Paamepbl MOA4YNEUN BEKTOPOB Bblpa)XkaloT B COOTBETCTBY-
IOWMX eANHNLAaxX namepeHnin, gonyuweHHbIX K npumeHennio B Poccunckon ®egepaumnm [2].

CB0Oe0DOpa3Hyd MHOTOMEPHYIO NPOCTPAHCTBEHHO-BPEMEHHYIO WIKanNy obpasyer cuctema napameTpoB BpalLEHUS
3EeMIMN — COBOKYIMHOCTbL MATU YINOBLIX NAPaMeTPOB, XapaKTepn3ayoLwmnxX B3aUMHY IO OPUEHTALNIO 3€MHON U HEBECHOW CUC-
TEeM KOOpAUHAT.

A.1.3 MectononoxeHune (No3uuunst), B3anMopacnonoXeHmne, HanpapneHme ABMXEHUS U OpUEeHTauus 06bEKTOB B
NPOCTPAHCTBE MOIYT ObITb ONMUCAaHbI TONMBKO KOMMITEKCOM ONpedeneHun, peanusyowmx MeToa KoopauHarT, T. €. Cnocobom
onpegeneHns NoNoXeHUs TOYKU (MECTa HaxXoXaeHns 06bekTa — HaBUraLMoOHHOW annapaTtypbl NoTpebuTens) ¢ NOMOLLbIO
COBOKYMHOCTU YMUCEN WU APYIMX CUMBOJIOB — KOOPAMHAT, NPUCYLWMX BblIDpaHHOW cucteme koopauHat. KoopauHa-
Tbl — 3TO BENUYUHbLI, HO COBOKYMHOCTN KOOPAMHAT KOHKPETHbLIX TOYEK B MPOCTPAHCTBE HE OTHOCATCH K BENMMYMHAM, MO-
CKONbKY OHW HECOonocTaBuMMbl Mo 06s3aTENBbHOMY AN BENWYUMH NPU3HAKYy OAHOMEPHOIo ynopsiaoYeHusl no pasmepy
(bonble nnn Mmenble). [Mo3ToOMy COBOKYMNHOCTb KOOPAUHAT TOYKM B NPOCTPAHCTBE npeacrasnaer cobon ob603Ha4veHne
NPOSIBMEHUS (3HAYEHUS) KAHYECTBEHHOIO N3MEPSEMOIo CBOMCTBA — MECTONONOXEHUS. [ANs namepeHuns 3Tmx CBOUCTB A0r-
XXHb! BbITb YCTAHOBIMEHb! (CTAHAAPTU30BaHbI) crieunpurkaymm COOTBETCTBYIOWMX KOHKPETHBIX MPOCTPAHCTBEHHbBIX MHOIO-
MEPHbIX WKan naMmepeHumn — CUCTEM KooOpanHar.

B cooTBETCTBMM C CUCTEMON METPONOrM4yeckux NoHsATUn [3]—|[7] onpeaeneHnst KOHKPETHLIX CUCTEM KoopauHaT
NpeacTaBnAT Kak crneunukaumm COOTBETCTBYIOLLUMX KOOPAMHATHBLIX LUKAN N3MEepPEHNN, peanuaaumm 3aTnx crneundpukaymm
(KOOPAMHATHbIE OCHOBbI) — KaK 3TaNOHbl KOOPAUHATHLIX LWKAN U3MEPEHNN, a Penepbl, ONOPHbIE NYHKTLI (KBa3apbl, reoge-
anveckne 3Haku, KKC) — kak matepuanbHble MepPbl HAaNpaBneHns 1 MECTOMNONOXEHUS ODBbEKTOB B NPOCTPAHCTBE.

[Tpn KOCBEHHbIX N3AMEPEHUAX MECTONMONMOXEHUS NOTPEDUTENSA B KAHECTBE OQHON U3 NU3AMEPSEMbIX BENMUYUH NMPUHUMaA-
10T NCEBAOOANBHOCTL Kak Ppa3HOCTb MeEXAy MOMEHTOM NpUemMa curHana no Yyacam rnonb3oBaTtesnida U MOMEHTOM rnepegayqu
ero co cnytHmka [ HCC no vacam cnyTHUKa, YMHOXEHHYIO HA CKOPOCTb pacnpocTpaHeHns pagnoBosiH B NMPOCTPAHCTBE.
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A.2 Cneundmkaumm WLKan naMmepeHnn, OTHOCALLUNXCH K KOOPAWHATHO-BPEeMEeHHbIM N3MepPeHUaM

A.2.1 MexaynapoaHass HebecHass onopHasi cuctema koopamHat (International Celectial Reference System,
ICRS) — Wwkana namepeHnn HanpasneHun B NPOCTPAHCTBE, onpeaeneHHas B BUAe nonsapHon (chepmnyeckon) cnctemsl
KOOpAOWHAT, OpUeHTaUns KOTOPOU B NPOCTPaHCTBE YCTAHOBIIEHA COrnacoBaHHON COBOKYMHOCTBIO YIMOBbLIX KOOPAMHAT yaa-
NEHHbIX (TOYEYHbIX) NCTOYHUKOB Pagnonany4eHns KocMmnyecknx obbekToB (kBaszapos n apyrux no ICRF).

Cneundomkaymsa 3Ton NPOCTPAHCTBEHHOWN LWIKalbl N3MEPEHNN HaMpaBneHNn B NPOCTPaAHCTBE onpeaeneHa B 4OKy-
meHTe MexxayHapogHow cnyx6obl BpalweHnsa 3emnmn (IERS) «IERS Conventions 2003» [14], copgepawem KaTtanor yrnoBbIX
KOOPAMHAT KBA3apoB (M APYIMX NCTOYHUKOB PaAnoOnN3NyveHns) n NOPSAOK X YTOUHEHUS.

A.2.2 MexgyHapoaHasa 3emMmHas onopHasa cuctema koopavHat (International Terrestrial Reference System,
ITRS) — wkana namepeHnn MecTononoXeHnn (No3nummn) Ha 3emMne, BEKTOPOB CKOPOCTU ABMXEHUS N YCKOPEHNS OTHOCK-
TENBHO 3eMNK, ONnpeaeneHHas B BUAe TPEXMEPHOU NPAMOYIoNbHON (AeKapTOBOW) CUCTEMbI KOOPAWMHAT C HAYaNoOM B LIEH-
Tpe macc 3emnu (BKNoYas atMmocdepy U OKeaHbl) 1 OCHOBHOW MIMOCKOCTbIG, NEPNEHANKYNSAPHON K NEOLUEHTPUYECKOMY
HanpaeleHNIO Ha YCNOBHOE MeXAyHapogHoe Havano, ¢ koopanHatamu cpegHero nontca 3emnum Ha anoxy 1984.0. [pwu
3TOM cumMTatoT, UTo MexayHapoaHas 3eMHas OnopHas CUCTeEMa KOOpAMHAT HE COBepLUAaeT rmobanbHOro BpaweHns OTHO-
CUTENBbHO 3EMHON NOBEPXHOCTW.

Cneundmkaumsa ITRS onpepeneHa aokymeHToMm MexayHapogHon cnyxbbl BpaweHus 3emnmn (IERS) «IERS
Conventions 2003» [14], cogepxawmnm CCbINKY Ha KaTanor KoopanHaTt COBOKYIMHOCTU OMNOPHbIX MEXAYHapOAHbIX CTaHUUN
Ha 3emne (ITRF) n nopsaok nx Tekywero yrouHeHus.

A.2.3 Cucrtema napameTpoB BpaleHns 3eMnm — LwKana namepeHnn COBOKYNMHOCTU NATU YITIOBbIX NapaMeTpoOB, Xa-
PAKTEPUIYIOLLMX B3AUMHYIO OPUEHTALNIC 3€MHOW N HEBECHON CUCTEM KOOPAWHAT.

[1Ba yrna onpeaensaoT HyTauMoOHHOE ABUMXEHME BpalLeHNs 3€MHOW OCK, ABa yrna onpeaernsior NnonoXeHne MrHo-
BEHHOI0 nontca (0cn BpaweHns B Tene 3emMnu), NATbin napameTp — BecemmpHoe BpeMS], KOTOPOMY COOTBETCTBYET Yol
NOBOPOTA 3EMIN BOKPYTr CBOEN OCU B Aa@HHbIN MOMEHT BPEMEHMW.

A.2.4 [nobanbHasi reOUeHTpPUYECKasa KoopamHaTHas cuctema otcverta Pocennckon Peagepaumm — rocyaapCTBEH-
Has WKana namepeHnm MecTononoXeHmnn (No3nynn) Ha 3emMrne, BEKTOPOB CKOPOCTU ABUXEHUSA U YCKOPEHUS OTHOCUTENBHO
3emMnun, onpegeneHHas B BUAE reoleHTPUYECKON NPAMOYIrofibHOWM KOOPAMHATHOU CUCTEMbI OTCHETA, CBA3AHHON C 3EMHOW
NOBEPXHOCTLIO HABOPOM reoge3nyeckmxX NyHKTOB.

[TocTanHoBnenunem [NpaButenbctBa Poccunckon Pegepaumnm [15] BBegeHa [ nobanbHasa reoueHTpuveckas koopam-
HaTHasi cuctema oteudeta Poccunckon epgepaumm «lapametpoel 3emnumy ([13-90) ansa ncnonb3oBaHus B LENsIX reogesun-
yeckoro obecnevyeHus opbuTanbHbIX NONETOB U PELLEHNA HAaBUIALMOHHbIX 3aaa4. YTodHeHHas Bepeus [13-90.02 BBeaenHa
pacnopsxeHnem [lpaButenbcrea Poccunckon Peaepaumnm [16].

A.2.5 [eogesndveckas koopanHaTHas cncrema otcuerta Poccunckon @egepaumm — rocygapcrBeHHas WKana name-
PEHUN MECTOMONOXEHNN (NO3ULMW) HA NOBEPXHOCTU 3emMnu, onpeaeneHHas B Buae pedepeHUHON NPSMOYrofibHOW reo-
LEHTPUYECKOU KOOPAMHATHOWM CUCTEMBI OTCcYeTa Ha asnnunconge KpacoBckoro. MecTononoxeHme B 3TOWM LWWKare
0b03HavaeTcs TPEMSA KoopanHaTtamMmu: 4oNnroton (B yrnoBbiX eAnHMLax B NiMOCKOCTU XY), re0ae3nyecKon LWNPOTON (B yrio-
BbIX eAMHMLAaXxX) 1 NpeBbIWEHNEM (B MeTpax) OTHOCUTENbHO banTnnckoro yTwToka.

[locTanHoBneHmnem [lpaButenbctBa Poccunckon Peaepaunm [15] BBegeHa [ eogeandeckas KoopamHaTHas cucTema
otcyeta Poccunckon Pegepaumnmn CK-95 gnsa ncnons3oBaHus Npu OCyLECTBITEHUN reo4e3ndecKuxX U Kaptorpanyeckmx
paborT.

A.2.6 MecTHble CUCTEMbI KOOPpANHAT — LUKalbl U3AMEPEHUN MECTONONOXEHUN (MO3NLUMIN) Ha 3emMne, onpeaeneHHble
B BUAE YCITOBHbLIX CUCTEM KOOpAMHAT, yCTaHaABIIMBAEMbIX HA OrPaHNYE€HHON TEPPUTOPUN, HE MPEBLILLAIOLEN TEPPUTOPUID
cybbekTa Poccunckon Peagepaunm, Ha4ano oTcyeTa KoopanHat n OPUEHTUPOBKA OCEN KOOPANHAT KOTOPOWN CMELLEHLI MO
OTHOLWeEHNIO K CK-95.

[lpaBnna yctaHOBNEHUA MECTHbIX CUCTEM KOOpAWHAT BBEAEHbI NocTaHoBneHnem [pasntenbcrea Poccunckon de-
nepaunn [17].

[TpumeyaHne—KpasHOBUOHOCTU MECTHBIX CUCTEM KOOPAMHAT NPUHAANEXAT CUCTEMbI KOOPANHAT HABUTaTO-
POB — LLKarbl UBAMEPEHUN MECTONONOXEHNN (NO3NLNIK) Ha 3emMne, onpeaeneHHble B BUae Tonorpaduyecknx KapTt pasnny-
HbIX MacwTaboB, nepeBedeHHbIX HA UUDPOBbLIE HOCUTENN U UCMNOMb3YEMbIX B KAYeCTBE KapTorpapunyeckmx OCHOB
reonHdopmMaLnoHHbIX cuctemMm. Ha ocHoBe Tonorpaduyeckmx KapT co3aalnT MenkomaclwTabHble 1 MmeHee MHDOPMaTUB-
Hbl€ KapTbl-CXEMbl, NCMNONb3yEMbIE B HABUIaALMOHHOW annapartype ans otobpaXeHUs Ha HUX pe3ynbTaTtoB NU3MEPEHUS MEC-
TOMONOXEHUS.

A.2.7 lLkana namepeHunn gnnHel B CUCTEMAX KoopAMHAT — LWKana naMmepeHun paccTtosHUN Mexay ToOHKamMmun B Npo-
CTPaHCTBE, BblpaXXaeMblX B YCTAHOBITEHHbIX €AMHNLUAX U3MepeHnin. nnHa ABNAeTCcH KONMYeCTBEHHON XapaKTepUCTUKON
NPOTSXKEHHOCTU NPSAMbBIX U KPUBBIX OTPE3KOB NMUHUKM (B TOM YMCIIE HA OCAX KOOPAMHAT) B NPOCTPAaHCTBE.

B Poccunckon Peaepaumm npuHATa egnHmnua anvmHbl MeTp — oaHa n3 ocHoBHbIX eanHuny, ClK. 1o onpeaenenuto
METP €CTb ANMHA Ny TH, NPOXo4NMOro CBETOM B Bakyyme 3a nHtepsan spemeHn 1/299 792 458 ¢ [1]. B atom onpegeneHnm
NPUHATO, YTO CKOPOCTb CBETA B BaKyyMe TOYHO paBHa 299 792 458 m/c — oyHO4amMeHTanbHOU (OU3nN4YeCKON KOHCTAaHTE.

[TpnmeyaHune—B Poccnnckon @egepaymm aonyweHsl K NPUMEHEHUIO BHECUCTEMHbIE €ANHULbI ONNHBI:
- acTpoHommn4eckas eguHuua (a. e.), 1 a. e. = 1,49598 - 10" wm;
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- CBEeTOBOM rog (cB. roa), 1 ¢B. rog ~ 9,4607 - 1012 wm;
- Mopckas mmna (munst), 1 muns = 1852 m;

- byT (DyT), 1 dyT = 0,3048 Mm.

MOPCKYIO MUITIO U YT NCNOSNB3YIOT B MOPCKON U aBUaALNOHHOW HaBuUraumm B COOTBETCTBUM C NOCTaHOBIEHNEM [1pa-
BuTenobcTBa Poccnnckon @eaepauum [2].

A.2.8 lLkana namepeHun Nnockoro yrra B cuctemax kKoopgmHart — wkKana namepeHnmn BeNIMYnHbI, KONTMYEeCTBEHHO
XapakTepU3yoLWEN pasnnyne HanpaeneHmn B NpocTpaHcTee. [nockum yron — bespasmepHast BENMMYMHA, Bbipa)XXaemas B
YCTAHOBINEHHbIX €ANHNLAX N3MEPEHUN.

B Poccunckon ®egepaumm npuHsaTa egnHuya nnockoro yrna paguwad — eaguHuua CH. 1 pag = 1/2rx yactn nonHoro
yrna.

[Tpnmedanwune—B Poccnnckon egepaumm gonyweHbsl K NPUMEHEHUIO BHECUCTEMHbBIE €AUHULbI MITOCKOro
yrna [2]:
- rpaayc (yrnosou rpagyc), 1° = 1/360 vactm nonHoro yrna;
- MmHyTa (yrnoeast muHyta), 1 = (1/60)°;
- cekyHaa (yrnoas cekynga), 1" = (1/60Y;
- MeTpuYeckuu rpagyc (rpag, gon), 1 rpag = 1/400 yactn nonHOro yrna (MCnonb3yeTcs B reoaesnn).

A.2.9 LLkanbl namepeHns BpeMeHN — LWKanbl BceMmmpHoro Bpemenmn (UT1 n UT2), mexayHapoaHas wkana Koopau-
HUpoBaHHOro Bpemenn (UTC) n HaunoHanbHas wkana koopamHmnposaHHoro epemenn (UTC(SU)Y) — no TOCT 8.567.
B Poccunckon degepaunm npuHaTa eguHula BpemeHn cekyHga — egmHuua CH.

[TpnmeyaHune—HapasHe ¢ eanHnuen BpemeHn CU B Poccunckon @epepauum gonyuweHbl K MPUMEHEHUIO
BHECUCTEMHbIE €OUHNLUbI BpeMeHU [2]:

- MmHyTa, 1 MnH = 60 c;

- yac, 14 = 3600 c;

- cyTKM, 1cyt = 86400 c.

A.3 MexayHapogHble 3TanoHbl CUCTEM KOOPAUHAT MECTOMOSIOXEeHNA

A.3.1 MexagyHapoaHbIM NCXOAHbBIM (OMOPHbBIM) 3TANOHOM LWKanbl HANpasneHUn B NPOCTPAHCTBE (PAKTUYECKU SIBIIS-
eTCH COBOKYIMNHOCTbL MNPOCTPAHCTBEHHbIX PENEPOB — HaMpaBliEHNN HA KBa3apbl U Apyrve yganeHHble NCTOYHUKN paanons-
NTYYEHUST KOCMUYECKMX 0ObeKTOB, onpeaeneHHblX B ICRF coBMeCTHO ¢ NnpunncaHHbIMKU YINOBbIMKU KoOpAUHATaAMN. Takow
€CTECTBEHHbIN 3TANOH NpeacrtasnseT cobon peanuaauuio cneyndukaumm mexayHapogHon HebeCcHOW OnopHOW CUCTEMb

koopaguHat (ICRS).
A.3.2 MexagyHapoaHbIM UCXOAHbBIM (OMOPHbLIM) 3TANOHOM LWWKanbl MECTOMOMNOXEHUN (NO3NLNIK) HA 3eMIe, BEKTOPOB

CKOPOCTU ABMXEHUA N YCKOPEHUSA OTHOCUTENBHO 3emMnun chaktndecku npunaTta (em. Pesontoumnio 9 XXIV ITKMB, 2011 1. [18])
COBOKYMNHOCTb MPOCTPAHCTBEHHLIX PENEPOB (MEP) MECTONONOXEHUS HA 3emMne — ONOpHbIX cTaHumn (MexayHapoaHas
3eMHasi OTCYETHAas! OCHOBA), onpeaeneHHbiX B ITRF ¢ npunucaHHbiMM AeKapTOBLIMU KOOpANHATAMMN.,

A.3.3 Metoa (npoueaypa)onpegeneHns napameTpoB BpaleHUs 3emMnm Npu COBMECTHOM UCMONTb30BAHNN PE3YIb-
TatoB namepenunn no wkanam ICRS n ITRS dhaktnueckn npeacrasnsaet cobon MexayHapoaHyo pethepeHTHYI0O METOOUKY
N3MEPEHNN NapamMmeTpoB BpalleHusa 3eMnun. 3HadveHns napameTpoB BpaweHus 3emMnm, nonyyYeHHble no 3Ton MeTOO4UKE,
NPUHUMAIOT B KQ4YECTBE NCXOAHbIX (ONOPHbLIX) ANl CPaABHEHUS.

Peann3aumns Takou METOOMKU B rocyaapCTBEHHON cucteme obecneveHns eauHCTBa N3MEPEHNN (PakTUYECKU Npea-
cTaBnsieT cobon HaUMOHANBHYIO NEPBUYHYIO PePEPEHTHYIO METOANKY N3MEPEHUN NAPAMETPOB BPaLLLEHUSA 3EMMMN.
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