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BBeaeHue

Hacroawui crangapt paspaboTaH B Lensax pacnpoCTPaHEHUs! HA KOMMMEKC KOOPAMHATHO-BPEMEHHbIX
U3MEPEHUN, BbIMOMHAEMbIX B TOM YUCIE C UCMONMb30BAHWEM HABUTALMOHHBIX U CMYTHUKOBbLIX TEXHOMOTUNA,
MOMOXEHWI 3aKOHOAATENbHON METPONOTUMU, SNEMEHTOB TEOPUU LUKAN U3MEPEHUN B COYETAHUU C TPAANLUOH-
HBIMW MOHATUSIMU, OTHOCALLMMUCA K re04e3nYeCckuM U3MEPEHUsIM, a TaKkKe BHEAPEHUS COBPEMEHHON MEX-
AYHapOAHO NPU3HAHHON TEPMUHONOINMM B COOTBETCTBUM C MexayHapoaHbIM CrOBapeM OCHOBHBIX M 00LLMX
TepmuHoB B meTponorun (VIM, 3-e usganme 2008 r.), pekoMeHaaLmMAMN NO MEXTOCYLAaPCTBEHHON CTaHAapTH-
3auun PMI 83—2007 «locyaapcTBeHHasi cuctema obecneveHmnst eauHCTea uamepenuin. LLkanbl namepenuni.
TepmuHbl 1 onpeaeneHun» n PekomeHaauunein KOOMET R/GM/20:2009 «locyaapcTeeHHas cuctema obecre-
YeHust eauHCTBa namepeHunin. LLkanbl namepeHuii. TepMuHbI U ONpeaeneHnsay.

B Hactoswem craHpgapte cobniogeHbl nonoxeHns KoHnctutyuum Poccuiickon degepauumm, cornacHo
cratbe 71, p), KOTOpon B BeaeHun Poccuiickoin deaepaumm HaxoasaTcsa meteopornormyeckast cnyxba, cran-
JapTbl, 3TanoHbl, METPUYECKAA CUCTEMA U UCHUCTIEHUE BPEMEHU, reofie3usi U kapTorpadus, a Takke 3aKOHO-
parenbHbix aktos MpaeutenscTea Poccuiickoi ®egepaumn B obnactu obecnevyeHnsa eInuHCTBa U3MEPEHUI 1
reogesun. MpuMeHeHne HaCTOALLEro CTaHAapTa AOMKHO ObITh TaKKe OCHOBAHO HA AOMOMHUTENBHBLIX NoA3a-
KOHHbIX aKTax, pacnpoCTpaHALLUX NOHATUSA 3aKOHOAATENIbHON METPOMOIMK Ha STarnOHbl AN KOOPAUHATHbLIX
N BPEMEHHBIX U3MEPEHUN.
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HAUWOHANBbHBIAN CTAHOAPT POCCUNCKON GEQEPALUUMN

FocypapcTBeHHas cuctema obecnevyeHus eAMHCTBA U3MepPeHun
3TANOHbI AN KOOPANHATHO-BPEMEHHBIX U3MEPEHUI

OCHOBHbIE NOFIOXKEHMUSA.
Cnoco6bl BblpaXXeHUsi NOrpewHocTen

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

Dara BBegeHusa — 2013—01—01

1 Obnactb NnpuMeHeHUs1

Hacrosimii ctaHaapt ycraHaBnMBaeT OCHOBHbIE KOHLIENTYarbHbIE NONOXeHUs, Heobxoaumelie Ans obe-
cneyeHuss eAUHCTBA M3MEPEHUIn B 00NacTu KOOPAWHATHO-BPEMEHHLIX M3MepeHuin. CTaHaapT ycTaHaBnuBaeT
nepapxuio CUCTEM MPOCTPAHCTBEHHBIX KOOPAWHAT, UCMONb3YEMbIX B HABUrALMOHHbIX U CMYTHUKOBBIX TEXHO-
nornsax, KOTopasi MOXeT ObITk MOMOXEHA B OCHOBY CO3[1aHWSA MEPAPXUM HALMOHANbHbIX (FOCYAapCTBEHHbIX)
3TanoHoB, 00eCneyYnBaloLLMX €ANHCTBO U METPONMOTMYECKYIO NPOCIEXNBAEMOCTb KOOPAUHATHO-BPEMEHHbIX
nsmepeHuin B Poccuiickon degepauum.

Mcnonb3yemble B CTaHgapTe HaMMEHOBaHWUA eAVHUL, U3MEPEHU U nx 0603HAYEeHUss COOTBETCTBYIOT
npuHATEIM MexxayHapoaHon cuctemon egunuy, (CH) [1] n gonyuweHsl kK npumeHeHunto B Poccuiickon degepa-
LUMun noctaHoeneHunem lNpasurtenscrea [2].

McxoaHble NpUHLMIEL, UCMONB30BaHHbIE B HACTOSILLEM CTaHAAPTe, NPUBEAEHbI B MPUIOXEHUN A.

2 HopmaTtuBHbI€ CCbISIKU

B HacToAiemM cTaHaapTe UCNonb30BaHbl HOPMATUBHBIE CCbINIKM Ha crieayiowmue CTaHaapThbl:

FOCT 8.009 lNocymapcTBeHHasi cucreMa obecneveHus eauHCTBa M3MepeHunin. Hopmupyemble MeTpono-
rMYecKme xapakTepucTUKU CPeacTB UBMEPEHUN

FOCT 8.016 lNocymapctBeHHas cuctema obecnedyeHns equHCcTBa uamepeHuin. MocyaapCcTBEHHLbIN nep-
BWYHbIWA 3TaNOH U rocyaapcTBeHHasA NOBEpPOYHas Cxema Ans CPeacTB UBMEPEHMI NITOCKOro yrna

FOCT 8.381 locynapcTBeHHas cucteMa obecneyeHns eAUHCTBA M3mepeHuin. 3TanoHbl. Cnocobbl Bbl-
paxeHUs TOYHOCTU

FOCT 8.401 locyaapcTBeHHasi cucrtema obecneveHuss eauHCTBA M3MepeHui. Knaccbl TOYHOCTU
cpeacts uamepenuin. Obwme TpeboBaHus

FOCT 8.567 lNocynapcTtBeHHas cuctema obecnevyeHus eAUHCTBA U3MeEpPEeHUn. MamepeHns BpeMeHn u
4acToThl. TEPMUHbLI U ONpeaeneHus

FOCT 32454—2013 mobanbHas HaBuMraumoHHas CNyTHUKOBas cuctema. apameTpbl paguoHasura-
UMOHHOTO nond. TexHuveckme TpeboBaHNsA n METOAbLI UCTILITAHUNA

FOCT P 8.000 lNocyaapctBeHHas cuctema obecneyeHns eauHCTBa uamepeHunin. OCHOBHbIE NONOXEHUS

FOCT P 8.699 locyaapcTBeHHasi cuctema obecneyeHusl eAMHCTBA M3MepeHnii. BennunHbl, eauHunLpbl,
LIKarnbl U3MepPEHUR, UCMONb3yeMble B rnobanbHON HaBUTaLUMOHHOW CMYTHUKOBOW CUCTEME

FOCT P 52438 leorpaduyeckne MHHOPMaLMOHHbIE CUCTEMbI. TEPMUHbLI U ONPEAENeHns

FOCT P 52572 leorpaduyeckne MHoOpMaUMOoHHble cuctembl. KoopanHatHaa ocHosa. O6ume Tpebo-
BaHuA

M3paHue ocpuuymanbHoe
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MpuMmevyaHue — [Mpu NOMb3OBaHWUN HACTOSILLMM CTaHAAPTOM LenecooBpasHo NpoBepUTL AeiCTBUE CCbINOoY-
HbIX CTAHAaPTOB B MH(POPMaLMOHHOW cucTeMe obLLero nosib3oBaHus — Ha oULNansHoM caiite deaepasibHoro areHT-
CTBa MO TEXHUYECKOMY PETYIMPOBaHMIO U METPONOMUM B ceTH VIHTEpHET AW MO exXerogHoMy MH(OpMaLMOHHOMY yKasa-
Tento «HauMoHarnbHble cTaHAapThI», KOTOpLIA onyBnukoBaH No COCTOSHUIO Ha 1 SSHBapS TEKyLLEero roga, v no BhiMyckam
€XEeMeCAYHOro MHGOPMaLMOHHOTO yKasaTens «HaluoHanbHble CTaHAapThI» 3a TeKyLWMiA rog. Ecrin 3aMeHeH CCbINMOYHLIA
CTaHgapT, Ha KOTopbIi JaHa HefaTUpOoBaHHas CChifka, TO PeKOMEHAYETCS UCMONb30BaTh AelCTBYHOLLYH BEPCUIO 3TOMO
cTaHgapTa C y4eTOM BCEX BHECEHHbIX B AaHHYK BEPCUI0 W3MeHeHWii. ECrin 3aMeHeH CChifoYHbIN cTaHaapT, Ha KOTo-
pbiii AaHa AaTMpOBaHHas Cchifika, TO PEKOMEHAYETCS UCMONb30BaTk BEPCUIO 3TOTO CTaHAapTa C yKkasdaHHbIM BhiLUe FofoM
yTBEPXKAEHUS (MPUHATUA). ECnu nocne yTBepXAeHUs HacTosLero cTaHaapTa B CChITOYHBIA CTaHAapT, Ha KoTopblii faHa
AaTMpOBaHHas CCbiflka, BHECEHO U3MEHEHMWe, 3aTparvBatoLLiee NoNoXeHWe, Ha KOTOPOE JaHa CChifka, TO 3TO MOMOXeH e
peKoMeHIYeTcsl MPUMeHsITE Ges yyeTa 4aHHOro U3MeHeHMUs. ECnN CChINOYHbIN cTaHgapT oTMeHeH Ge3 3aMeHbl, TO Noso-
XEeHUe, B KOTOPOM AaHa CChlfIka Ha Hero, PeKoOMeHAYyeTcA NPUMEHSATb B YacTy, He 3aTparuBatoLLeil aTy CChIfKy.

3 TepMUHbI U coKpalLeHUs

3.1 B Hactosillem cTaHdapTe NpUMEHeHbl TepMUHbl M onpeaenenuna no [3], [4], [5], [6], TOCT 8.567,
FOCT P 8.000, TOCT P 8.699, MOCT P 52572, TOCT P 52438, TOCT 32454, BbI6opo4HO 0600LIEHHbIE B
pekoMeHaauusx [7].

3.2 B HacToswem cTaHaapTe NPMMEHeHbI CrneayoLime CoOKpaLleHus:

TC — rocynapcTBeHHas reogesnyeckas CeTb;

N’KMB — leHepanbHasa KOHepeHLmMa no mepam u Becam

MTHCC — rnobanbHas HaBUrauuoHHas CNyTHUKOBAs CUCTEMA;

CBY — lNocyaapcTBeHHas cnyba BpeMeHu, 4acToThl M ONpeaeneHns napaMeTpoB BpaLleHusi 3emnu;

KKC — KOHTpOnbHO-KOPPEKTUPYIOLLAs CTaHUMS;

MBMB — MexayHapogHoe 610po Mep 1 BECOB;

MO3M — MexayHapogHasa opraHu3aums 3akoHoAaTenbHON METPOSIONUM;

HCI — HeucknioyeHHasa cucTeMaTuyeckasi NorpeLuHoCTb;

CU — MexayHapogHasa cuctema eauHuy,

CKO — cpenHee kBagpaTu4HOE OTKNOHEHHE;

SAIC — chbyHaameHTanbHas aCTPOHOMO-reoae3n4eckan CeTb;

ICRF — MexayHapoaHas HebecHasa KoopauMHaTHAA OCHOBA;

ICRS — MexxayHapoaHas HebecHas onopHasa cuctema (koopauHar);

IERS (MCB3) — MexayHapoaHas cnyx0a spawieHnsa 3emnu u cUCTeM KOOPAUHAT;

ITRF — MexxayHapoaHas 3eMHasi KOOpAMHATHaA ocHoBa (maTtepuanusauus ITRS);

ITRS — MexxgyHapoagHas 3emHasi onopHas cuctema (KoopauHar).

4 O6wue NonoxeHus

4.1 KoopauHaTHO-BpeMEHHbIE U3MEPEHUS NpeaHa3Ha4YeHbl ANA onpeaeneHns KoopaMHaT MecTomnoro-
XXEHUSI B TPEXMEPHOM npocTpaHcTBe. KoopauHaTbl U Npoucxoasiume B NPOCTPAHCTBE NPOLECCHI XapaKTepu-
3YI0TCS1 PSIIOM KaYeCTBEHHBIX (HEpa3MepHbIX) U3MepPAEMbIX CBOWCTB U U3MepseMbIX BENUUUH. K namepseMbim
CBOWCTBAM OTHOCUTCSl, B YAaCTHOCTM, BEKTOp COCTOSHUA noTtpedutens MHCC (B MOAenbHOM MHOTOMEPHOM
NPOCTPaHCTBE), 00bLEANHSIOLLMI NPOCTPAHCTBEHHbIE KOOPAUHATLI B 33JaHHON CUCTEME OTCYeTa, COCTaBnsIo-
LMe BEKTOpPa CKOPOCTU M nonpasky yacoB norpedurena MTHCC.

4.2 B pe3ynbrate U3MEpeHUsi MECTONONOXEHUA (NO3MLUMOHMPOBAHUA MPOCTPAHCTBEHHOIO 00LEKTA)
[OJDKHO ObITb MOMy4YEHO ONMMCAaHUE KOOPAMHATHBIX AaHHbLIX NPOCTPAHCTBEHHOTO OObLEKTA B ABYXMEPHbBIX UMK
TPEXMEPHbIX NMPOCTPAHCTBEHHbIX CUCTEMAX KOOPANHAT (COBOKYNHOCTb U3MEPEHHBbIX 3HAYEHMI KOOpPAUHAT B
3a1aHHOl CUCTEME KOOPAMHAT), KOTOPbIE A0MKHbI ObITb CONPOBOXAEHBbI NOKA3aTeNsiMM TOHHOCTU U3MEPEHUMN.

Mpu OuUEHUBAHMM MOIPELUHOCTEN pPe3ynbTaToB KOOPAWHATHO-BPEMEHHbIX U3MEpPEHUNH MECTOMONOXe-
HUS YKa3bIBAIOT, K KAKON CUCTEME KOOPAUHAT OTHOCAT pe3ynbTaThl KBMEPEHUIA U YTO NPUHUMAIOT 38 ONMOPHOE
3HAYEHMe U3MepseMoi BENUYUHbI UK U3MEPAEMOro Ka4eCTBEHHOTO CBOWCTBA — MECTOMOSOMNEHUs noTpe-
outens, T. €. onpeaensAlT pasHOCTU U3MEPEHHBIX U UCTUHHBLIX KOOPAUHAT NONOXeHus notpedbuTtens. Takas
NOrpeLLHOCTb HE MOXKET ObITb BbipaXXeHa OAHUM YMCNOM (MX Tpu). MOrpeLHoCTbL HaBMraLMOHHOTO onpeae-
NeHnsi — 3TO NPOCTPAHCTBEHHbLIW BEKTOP, XapakTEPU3yIoLWMIN OTKITIOHEHWE N3MEPEHHOT0 C UCMONb30BaHUEM
MHCC mecTononoxxeHusi norpebutens ot ero ICTMUHHOTO MECTOMONOXEHUS B 3a1aHHON CUCTEME KOOPAUHAT.
OnopHOEe 3HaYeHMEe MECTOMNONOXEeHUs1 NpeacTaBnsaeT CobBOoi COBOKYMHOCTb 3HAYEHWIR KOOpAMHAT, NPUnu-
CaHHbIX reoAe3nyeckoMy 3HaKy (NyHKTY) B 3agaHHOM cucteme koopauHar. B THCC onepupyioT noHATMEM

2
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«MorpelwHocTb nepeaaqn BceMmpHOro KOOPAMHMPOBAHHOTO BPEMEHU rOCYAAPCTBEHHOIO 3TaNOHA BPEMEHN U
yacrtotbl Poccunckon ®egepaumnmny [FTOCT 32454 (nyHKT 2.15)] — pa3HOCTb BPEMEHU, NONYHYEHHOTO U3 peLue-
HUS 3agayumn mecToonpeaenexlus notpedurtens, u BceMupHOro kOOpaAMHUMPOBAHHOTO BPEMEHU FOCYAAPCTBEH-
HOro 3TanoHa BpeMeHu n Yyactotel Poccuiickon denepauun.

5 3TanoHbl cuctem KoopaAUHAaT MEeCTONONOXEeHUA N BpeMeHU

5.1 B ka4ecTBe HaUUOHANLHOIO UCXOAHOIO (OMOPHOr0) 3TanoHa CUCTEMBbI KOOPAUHAT ANA U3MEpPEHUI
MEeCTONONOXeHnin (Mo3nunin) Ha 3emne u B OKONMO3EMHOM NPOCTPAHCTBE, BEKTOPOB CKOPOCTU ABWXKEHUA U
YCKOPEHUAA OTHOCUTENBHO 3eMNN MOXET ObITb NMPUHATA COBOKYMHOCTb MPOCTPAHCTBEHHLIX penepos (Mep)
MECTOMNONOXeHNA Ha 3emne — rocyaapCTBeHHbIX penepos (reoae3ndecKUX MyHKTOB) C YCTAHOBSIEHHLIMU
3Ha4YEeHNAMU KoopauHar B I'IpVIHFlTOVI CUCTEeMe KoopauHar.

MpumevyaHue — B cootBeTcTBUM ¢ DeflepanbHbIM 3aKOHOM [8] TakoW HaLMOHanbHLIA 3TanoH MOXeT BbiTb
peanu3oBaH B KayecTBe rocyfapCTBEHHOIO NEPBMYHOIO STanoHa CUCTEMbl KOOPAWUHAT MeCcTONONOXeHW B [MaBHOM Me-
TponornyeckoM LeHTpe (lfocyaapCTBEHHOM HayYHOM METPOSIOrMHecKOM MHCTUTYTe) MocyaapcTBeHHON cnyx6el BpeMe-
HW, YacToTbl U onpefeneHna napameTpos BpaleHus 3emnu (FCBY). Mopsaaok peanusaymn HauWOHaNbHOrO UCXOAHOIo
(onopHoro) aTanoHa cucTeMbl KOOPAUHAT MECTOMONOXEHWIA JoMKeH BbiTb yCTaHOBNEH OTAENbHBEIM HOPMAaTUBHO-NPaBO-
BbIM [JOKYMEHTOM.

5.2 B kayecTBe HaLMOHAaSIbHOrO OMOPHOr0 3TaroHa reoae3nvyeckoin KOOpAMHATHON CUCTEMbI OTcYeTa
MOXET ObITb NPUHATA COBOKYNHOCTb NPOCTPAHCTBEHHbLIX PENepoB MECTOMNONOXEHNA HA 3EMHOW NOBEPXHOC-
TW — OMOPHbIX NYHKTOB rocyaapcTseHHom reogesunyeckon cetu (IMMC) — nyHKTOB pyHAAMEHTanbHOW acTpo-
HOMoO-reofesnyeckon cetn (PAIC).

5.3 Pabounmu aTanoHaMu MECTOMOSOXEHUS — STANOHHbBIMM MepaMn MECTONONOXEHUS MOryT ObiTh
OMNopHbIe NyHKTbI [TC (3a ucknioueHnem nyHkroB ®AIC), 6a30Bble CTAHLMU, KOPPEKTUPYIOLLME CTAHUMK U ap.,
ucnonb3yemole AN nepegady sHa4eHUi KOOpANMHAT MECTOMNONOXEHUS CPEACTBAM U3MEPEHUMN.

MpuMeyvaHuns

1 COBOKYMHOCTb 3Ha4Y€HU KOOPAUHAT MECTOMNONMOXEHNA pabovero aTanoHa UCNONb3yeTca B KayecTse ONOPHOro
3HaYeHNs MeCTONOMOXEeHNS B METOAMKAX (MeTogax) N3MepeHnil u MeEToaUKax NoBepKU (KanubpoBKN) CPEACTB U3MEPEHWIA.

2 B kadecTBe pabo4ymx 3TanoHOB MECTOMOMNOXEHWS, NPUMEHSIEMbIX 1151 KanMbpoBKM HaBUrayMoHHOW annaparyphbl
¢ oToBpaxeHWeM pesynsTaToB U3MepeHNst MECTOMOMOXEHUS Ha KapTax-CXeMax, UCTIoNb3yIoTcs peanbHble Tonorpaduye-
ckue 0B6beKThl B 30He 0TOBpaxeHus.

3 B KkavecTBe paboynx 3TanoHOB UCTIOMB3YHOTCA ONOPHLIE Ha3eMHble NepeAaroLLe CTaHLMU paAnoHaBUrayuoHHbIX
cucTem.

5.4 TocynapCTBEHHbIN NEPBUYHBIN CNeuuanbHbIi 3TanoH eauHULbI ANWHbLI NpegHasHavYeH ana BoCnpo-
n3BeageHust meTpa B 0bnactu usmepeHuin 6onbLUKMX ANMH B COOTBETCTBUM C onpeaeneHmem metpa B CU uepes
eaUHULY BPeMEHU — CEeKYHAYy.

5.5 B Ka4yecTBe 3TaflOHHbIX 0A3UCOB — 3JTANOHHbLIX MeP ASIMHbLI MOTYT ObITb NPUHATHI PacCTOAHUA
MeXay OnopHbIMKM nyHkTamm [TC.

5.6 B kayecTBe e€AuHMUbLI MNAOCKOrO yrra B KOOPAWHATHO-BPEMEHHbIX U3MEPEHUAX NPUHAT NAOCKNI
yror, BOCNPOM3BOAUMBIV rOCYaapCTBEHHBIM MEPBUYHLIM 3TANOHOM eAnHUUBI Nnockoro yrna no FOCT 8.016.

5.7 B kavecTBe eAMHML, M LUKaN BPEMEHU B KOOPAUHATHO-BPEMEHHBIX U3MEPEHUAX NPUHATLI €AUHULbI
BPEMEHU U LUKankl BPEMEHU, BOCNPOU3BOAUMbIE HEMPEPbIBHO paboTaloWUM rocy1apCTBEHHbIM NEePBUYHBIM
3TarnoHOM €AWHUL BPEMEHU, YacTOTbl U HALIMOHANbHON LLUKarbl BPEMEHM.

MpumeyvyaHune — LUkana atomHoro BpeMernn TA(SU) 1 wkanbl BcemupHoro Bpemenn UT, UT1, UT2, UTC
n UTC(SU) no MOCT 8.567 xpaHaTcs STUM 3TalrloHOM C UCMONb3oBaHMeM oduumanbHOW MHOpMaUUKM 0 napaMeTpax
BpalleHusa 3emnu MocygapcTBeHHON cny6bl BpEMeHU, YacToTkl U onpeaeneHus napaMeTpoB BpaleHua 3emnu (FCBY),
ny6énukyemon B GronneteHsx ISSN [9]—[11].

6 Cnocob6bl BblpaXXeHUsA TOYHOCTU ITarloHOB

6.1 O6wue cnocobbl BbipaXXeHMSA NOrPELLHOCTEN 3TaNOHOB €AMHUL, OAHOMEPHBIX BEMIMYMH YCTaHOBIE-
Hbl B FTOCT 8.381.

6.2 Cnocobbl BbIpa)eHMs NOrpeLlHOCTEN rocyaapCTBEHHbIX NEPBUYHbBIX STANOHOB €AUHUL, OAHOMED-
HbIX BENUYUH B cOOTBETCTBMM ¢ TOCT 8.381 xapakTepusyloTcs CneayowmmMm nokasarenamm TOMHOCTH:

- CpeaHMM KBaapaTU4HbIM OTKNoHeHWem (CKO), oOyCnOBMEHHbIM BRUSIHUEM CRyYaiHbIX NOrpeLu-
HOCTEM;
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- rpaHMLUamMmn HEUCKIOYEHHBLIX CUCTEMATUYECKMX NOrPELLHOCTEN;

- HecTabWUMbHOCTLIO 9TaroHa BO BPEMEHM.

6.3 CnocoBbl Bblpa)KEHWS NOrPELLHOCTEN NEPBUYHLIX STANIOHOB A 06ecneYyeHus NpocnexMBaeMocTy
KOOPAUHATHBIX CPEeACTB U3MEPEHWUI PEKOMEHAYETCA XapakTepu3oBaTb NOKA3aTENsAMWU TOYHOCTH, aHanorny-
HbIMW MPUBEAEHHBIM B 6.2, HO CneUMMULMPOBaAHHBIMU A7 BOCNIPOU3BEAEHUA U Nepeaadn 3HaYeHUn Koop-
OMHAT B NPOCTPAHCTBEHHbIX CUCTEMAX KOOPAWUHAT.

MorpeLwHOCTs U3MEePEHUS MECTOMNONOXEHMUS NPeACTaBNsieT cobol NPOCTPAHCTBEHHLIN BEKTOP, Xapak-
TEePU3YIOLLWIA OTKMOHEHNE U3MEPEHHOTO 3HAYEHUSA MECTOMOSOXEHMUSI TOYKU OT OMOPHOro 3HAYEHUss MecTomno-
NOXEHUA 3TOW TOYKWU B COOTBETCTBYIOLLEN CUCTEME KOOPAMHAT.

Mpeaensl NOrpeLUHOCTEl M3MEPEHUI MECTOMONOXEHUA NPeACTaBNSAT COBOW 3aMKHYTYIO OrpaHu4u-
TeNbHYI0 MOBEPXHOCTb BOKPYr TOYKM NPOCTPAHCTBA, COOTBETCTBYIOLLEH OMOPHOMY 3Ha4YEHWIO MECTOMOro-
JKEHWUSA STOW TOYKM B COOTBETCTBYIOLLEN CUCTEME KOOPAMUHAT.

HeonpeneneHHOCTb U3MEPEHMI MECTOMNONOXEHNUSI TOUKM NpeacTaBnser cobon COOTBETCTBYIOLLYHO BO3-
MOXHOMY pacCesiHWUIO pe3yrbTaTtoB U3MEPEHUI MECTONONOXeHNA 0bnacTe NPOCTPAHCTBA, B KOTOPOI NPeano-
NOXUTENbHO HAXOAMTCA 9Ta TOYKA B COOTBETCTBYIOLLEN CUCTEME KOOPAMHAT.

6.4 MpocnexunBaemMoCTb KOOPAMHATHBIX 3TANOHOB M pabovmx CpeacTs usmepeHui obecneunBaloT Ka-
nMBpPOBKON (NOBEPKOIi) B COOTBETCTBUM C «LIEMbIO METPONOrMYECKOI NPOCNEXNMBAEMOCTUY, OTOOPaXKeHHON Ha
pucyHke 1.

HauvoHanbHbIA MCXOAHBIA (OMOPHbI)
9TaNOH CUCTEMbI KOOPAMHAT MECTOMOMNOXEHUA
(nosuuwii) Ha 3emne

=

HauwoHarnbHbIA OrMOpHbLIA 3TanoH
reofesM4eckon KoopanHaTHoM
CUCTeMbl oTCcHeTa

TT

I PaGoure aTaroHbl MeCTOMNONOXEeHUs I
I Pa6ouune cpeacrea uamepeHui I
PucyHok 1

6.5 lNokasaTenu TOMHOCTU KOOPAMHATHBIX 3TANOHOB AOMKHbI ObITb NPeACcTaBneHbl COBMECTHO CO CBe-
OEHUSAMU O MPUHATON CMCTEME KOOPAUHAT U MeToae u3MepeHuii (Mpssimon, andpdepeHumansHbii, asoBbiv C
ucnone3osaHnem MCC, reogesnyeckux NOCTPOEHUN U T. A4.).

6.6 B o6uwem cnyvae norpeLlHocTb 3TanoHa KOopAUHAT MECTOMOMOXEHMS NpeAcTaBnseT cobou OTKIO0-
HEeHWe BOCNpPON3BOAMMOro 3TanoHOM 3Ha4YeHus (X, ¥, Z) OT ONOPHOTO (MCTUHHOTO, AEUCTBUTENLHOMO) 3HAYEHUS
MECTOMNOMNOXEHUA (Xq, ¥q, Zg), T. €. MOTPELUHOCTL NPEACTABNAET COOO0M NPOCTPAHCTBEHHBLIN BEKTOP, Xapak-
TEPU3YIOLIMIA OTKITOHEHNE BOCMPON3BOAUMOrO 3TarlOHOM MECTOMOMOXEHUS OT OMOPHOIO MECTOMNONOXKEHUS B
COOTBETCTBYIOLLEN CUCTEME KOOPAUHAT.

6.7 B kauyecTBe OMOPHbIX 3HAYEHUI MECTONOMOXEHUIA AN STANOHOB KOOPAMHAT MECTOMONOMKEHUN Npu-
HUMAIOT 3Ha4YEeHUs1 MECTOMONOXEHWUIN, BOCNPOU3BOAUMBIX (MPUNUCAHHLIX) BONee TOYHbIMM STanOHaMMU, Bbille-
CTOSAILLIMMU MO NMOBEPOYHON CXEME.

6.8 HauuoHanbHbIN (rocyAapCTBEHHbIA NEPBUYHBIA — OMOPHBIA, UCXOAHBIN ANA CTPaHbl) STarnoH KO-
opAMHaT MECTOMNONOXEHUI HA 3eMIe XapakTepusyoT:

- Cry4YanMHOW NOrpeLUHOCTbI0 BOCMPOU3BEAEHUS 3HAYEHUS MECTOMONOXEHUS (BbIPAXXaEMON rpaHuLien
CKO npwu n He3aBUCUMbIX HAONIOAEHUAX);

- HEUCKIIOYEHHOW CUCTEMAaTWU4eCKOW MOrPELUHOCTbIO BOCMPOW3BEAEHUS 3HAYEHUA MECTOMOSIOXKEHUSA
(Bblpaxkaemoi rpaduuen HCIM);

- HeCTabunbHOCTLIO V XPAHEHUS1 MECTOMNONOXEHNUS (UBMEHEHMEM 3HAYEHUSI MECTOMONOXEHNS, XPaHU-
MOTO 3TarnoOHOM, B YCTAHOBMEHHBIN MPOMEXYTOK BPEMEHM).

CKO, HCI1 u v oueHuBatoT B eaMHuLax aAnuHbl.
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Ouenky CKO Sy Bocnpon3sseaeHUsA 3Ha4YEHUA MECTOMNOSOXEHUSA NEPBUYHLIM ITANIOHOM HAXOAAT Ha OC-
HOBaHWUKN 3KCNEPUMEHTASIbHBIX AAHHBIX, MOMYYEHHbLIX NPU UCCNEA0BAHNK STANOHa, NyTeM pacyeta u HOpMU-
poBaHnA (ycTaHoBNeHUsA rpatunubl) CKO moaynei R; BEKTOPOB CNy4anHOW NOTPELLIHOCTH.

Ouenky HCIM BocnpoussegeHna 3Ha4eHMA MECTONONOKEHUA NEPBUYHBIM STANIOHOM HaxoAsT Mo pe3yib-
Taram MEeTPONOrMYecKkMX MCCNneaoBaHUi 9TanoHa, aHanusa NorpeLHoOCTel MeToaa BOCNPON3BEAEHUS U MO-
rPELHOCTEN OT AENCTBUSA BIMSIOLLIMX BENUYUH, @ TaKke NO pe3ynbraTtaMm MeXayHapoAHbIX CIMYEHUI 3TarnoHa
C JTanoHamm Apyrux cTpaH. Mpu 3TOM pacCHUTLIBAIOT U HOPMUPYIOT (YCTAHABAMBAIOT) rpaHuubl Moayna R,
Bektopa HCIM. Mpu ouexke HCI yuntbiBaloT MCX0AHYI0 AeDUHULMANBHYIO HEONPeAENEeHHOCTL [6] ycTaHoBNe-
HUA BOCNPOM3BOANUMON 3€MHOI CUCTEMbl KOOPAUHAT.

OueHKy HeCTabuNbHOCTU vV XPaHEHUSI MECTOMOSOXEHUA NEPBUYHBLIM 3TANIOHOM, Bbi3bIBAEMYIO BIIUSIHU-
€M CTapeHUsn ero KOHCTPYKTUBHBIX 3NIEMEHTOB U APYTMMU NPUHMHAMM, HAXOAAT NYTEM UCCNEAOBAHNA U3Me-
HEHWI BO BPEMEHN BOCNPOU3BOAUMBIX 3TANTOHOM 3HAYEHMI1 MECTOMOMOXEHWUSA, @ TaKkxke N0 AaHHbIM MEXAYHa-
POAHBIX CNUYEHN. HeCTabUIMbHOCTL v XapaKkTepu3yloT Moaynem R, BEKTOPA N3MEHEHNS MECTONONOXEHUS.

CKO, HCI1 n v oTHOCATCA K KaXKaon mepe (penepy) MECTONONOXEHUA, BXOAALLEN B COCTaB HaUMOHanb-
HOro (roCyaapCTBEHHOrO) aTanoHa.

3a onopHoe 3HaueHne MECTONONOXEHUA (Xq, Yo, Zp) MEPBI (PEnepa) B COCTaBE HALMOHANLHOTO 3TanoHa
MOXET ObITb NPUHATO 3HAYEHUEe, NONyYEeHHOEe B pe3ynbrate MeXAyHapOAHbIX CAUYEHUI C MeXayHapoaHoN
peanu3auuei 3eMHOI cuctembl koopaunart ITRF.

Ouenky CKO S moayrei R; cny4anHoi norpeLuHocTy Ans 1 HabnioaeHuin pekoMeHAyeTcs BbINOMHATL
no cneayLwemMy anroputmy:

R = - X2 +(y; -2 +(z - D)2,

T4€ X;, ¥, Z; — 3Ha4YeHUA KOOPAMHAT MECTONOSNOXXEHUS MepbIl, NONYYEHHbIE B i-M HabnoaeHuu;
X, ¥, Z — cpeaHue apudpmeTnyeckue 3Ha4€HUA KOOpAUHAT:

_ 1 n _ 1 n _ 1 n
x:;Zx,», y:;Zy,-, Z:;ZZ:‘-
i=t in

i=1

CKO mogyneit R; BblMUCHAIOT N0 chopmMynam:
- Ans ogHoro HabnoaeHus (M3MepeHust) B psay HabnogeHuin (M3amepeHui)

Sgr;
o

6.9 OueHKM NOrpeLlHOCTEN BTOPUYHbIX STANOHOB KOOPAMHAT MECTOMNONOXEHUI XapaKTepu3yioT OTKIO-
HEHUAMW BOCNPOU3BOANMbIX MU XPAHUMbIX UMW 3HAYEHUI MECTONOMNOXEHWIA OT ONOPHBLIX 3HAYEHUIA AN 3TUX
e MECTOMNOMOXEHWI, onpeaeneHHbIX C MOMOLLbIO NEPBUYHONO 3TanoHa.

BTopuyHble STanoHbl KOOPAUHAT MECTOMONOXEHUI XapakTepu3ayloT cymmapHoin CKO BocnpousseaeHus,
BKIOYatoLein B cebsi cnydariHble NOrpeLHoCcT U HECTabunbHOCTU cpaBHUBaeMbIx atanoHos, HCI nepeuy-
HOrO 9TarioHa U NOrPELUHOCTE METOAA NepeaYm LuKanbl U3MEPEHUH MECTONONOXEHWIH OT MePBUYHOrO 3Tarno-
Ha. CymmapHas norpelHoCTb BTOPUYHOTO STanoHa MOXET ObiThb BbipaXeHa B BUAE A0BEPUTENBHON rPaHnLbl
MOZYSEN CyMMapHbIX MOrPELUHOCTEN C AOBEPUTENLHON BEPOATHOCTLIO 0,99.

Honyckaetcsi ykasbieatb otaenbHo CKO, HCI n HecTabunbHOCTE BTOPUYHOIO 3TAroHA, Tak Xe Kak u
nepBUYHOrO 3TarnoHa. HectabunbHOCTbL BTOPMYHOTO 3TaNOHa ONPEeAEnsoT Ha OCHOBAHWUM PE3ynbTaToB CpaB-
HEHWI C NEPBUYHBIM 3TANIOHOM B Ha4Yane u KOHLE yCTaHOBMEHHOro Nepuoaa BpeMeHu.

6.10 O6wme cnocobbl BbIPaXKEHUS MOTPELUHOCTEN paboynx 3TANOHOB €AWHWUL, OAHOMEPHbLIX BENu-
YMH Pa3NUYHBLIX YPOBHEN TOYHOCTU U Paboumx cpeacTB U3MEPEHUn OQHOMEPHBLIX BEMUYUH YCTAHOBNEHbI B
MOCT 8.401 n OCT 8.009.

6.11 Cnocobbl BbIpaXKEHUsI MOTPELUHOCTEN pabounx 3TanoHoB U pabounx CpeacTB M3MEpPeHUn MecTo-
NOJNIOXKEHUI PEKOMEHAYETCA XapaKTepu3oBaTb MOKA3aTENAMWU TOYHOCTW, aHANOrMYHbBIMU NPUBEAEHHLIM B
MOCT 8.401 n TOCT 8.009, HO cneunUUUPOBAHHBLIMU AN KOOPANHATHLIX U3MEPEHUIA.

- ANsl cpegHero apudpmeT4eckoro psaa HabnioaeHun Ss =
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6.12 3TanoHHble Mepbl MECTOMNOMOXEHUA (paboune STanoHbl) PEKOMEHAYETCS XapakTepU3oBaTh:

- YCTaHOBIEHHBLIM (MPUMUCAHHLIM) 3HAYEHUEM MECTOMOMOXKEHUA (X, ¥, Z;) C yKasaHMem 3afaHHOM
CUCTEMBI KOOpAMHAT (00LLEeRn unu NoKanbHOW);

- npegenom Ag MOAYNsA BEKTOPA A0NYCKAEMOl NOrPELIHOCTI BOCNPOM3BEAEHNA MECTOMNONOXKEHMS.

B cocrtaBHON cucTeme KOOpAUHAT MoKasarensMu TOYHOCTU JTanoHa MECTOMONOXEHUs MOryT ObiThb
npeaensl ropu3oHTanbHoON A n BepTUKanbHoi A, fonyckaembix norpewuHocten. Mpu atom A, onpeaensior
KaK rpaHuuy mMoayneii R. BEKTOPOB MOTrPELUHOCTEN MECTOMOMOXEHUSI B FOPU3OHTANBHOM NOCKOCTU CUCTEMbI

koopauHar, Hanpumep R = JASJ +A2n, rae Ay, v A.q — MOrPeLHoCTH Mo LWMPOoTe M A0NroTe B eAuHMUax
ANVHBI; A, ONPEAensioT Kak rpaHuLy NOrPeLHOCTEN MECTOMOMOXEHNS MO BEPTUKANU B LUKANe BbICOT B
eanHUUAax AnnHbI.

Hopmupyemble npeaernsl NOrpeLlHoCTen Mep MECTONONOXEHUS, MPUMEHSAEMbIX B PA3NUYHbIX CUCTEMAX
KOOPAMHAT M PasnUyHbIX MeToAax U3MepeHUii, peKOMeHAYETCH yCTaHaBNMBaTbh KOHKPETHO ANs BCEX Bapu-
aHTOB MPUMEHEHUS, TaK Kak 3TV npeenbl MOTyT 3HAYMTENbHO pa3nuyarbcsa. Hanpumep, npu npumMeHeHun
anddepeHymansHOro MeToga n3sMepeHuii ¢ UCnonb3oBaHnem npuemHon annaparypbl FTHCC B permoHanbHom
(nokanbHON) cucTeme KoopauHaT A cneayeTt ycTaHaBnMBaTh 63 CUCTEMATUYECKMX COCTaBNSAIOLLMX MOrpeLL-
HOCTEWN BOCMNPOM3BEAEHUSA Mepon (penepoM) mecTononoxeHus B IMC.

6.13 3TanoHHble NPUGOPbI U3MEPEHUS MECTONONOXKEHNS PEKOMEHAYETCSl XapaKkTepu3oBaTb NpeaenomM
Ap MOZlyns BEKTOpA [JOMYCKAEMOW MOrPeLIHOCT U3MEPEHMA MECTOMNONOXEHNA C YKa3aHUEM NMPUMEHAEMbIX
CUCTEMbI KOOpPAMHAT U MeToda M3mepeHus. HopMmupyemele npeaenbl NOrpeLlHoCTel STanoHHOro npubopa
peKoMeHAyeTCs yCTaHaBnNMBaTh KOHKPETHO ANs BCEX BAPUaHTOB NPUMEHEHUS.

6.14 TOYHOCTb pe3ynbTaToB M3MEpPEHMI (ONpeaeneHns) napaMmeTpoB No pedepeHTHbLIM METOANKAM 13-
MEepEeHUii PEKOMEHAYETCA XapakTepu3oBaTb HEONPEAENEHHOCTbIO. [pu 3TOM AN OLEHKU HEONPEeAENeHHOCTH
MCMOMNb3YIOT anropuTM, aHanorMyHbI NpeacrasneHHomMy B 6.8 ang oueHkn CKO.

6.15 B meToamukax noBepkn pabounx 3TanoHOB KOOPAMHAT MECTOMOMOXEHUSI U OAHOMEPHbIX BENUYMH
pekoMeHAyeTca B npoueaypax OLEHKU COOTBETCTBUSI YCTAHOBIEHHbIM HOPMaM Ha npefernbl NorpeLuHocTen
MCNomb30BaTh HEONPEAENEHHOCTU U3MEPEHUI N0 METOAO0NOMMU, NpeacTaBneHHon B [12], [13].
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Mpunoxexue A
(cnpaBouHoe)

UcxoaHble npyMHUMNbLI, UCNONb30BaHHbIE B HACTOALLEM CTaHAApTe

A.1 O6wue cBeaeHns o LIKanax UamepeHun

A.1.1 K npocTpaHCTBEHHO-BPEMEHHBIM Ka4eCTBEHHBIM (HEpasMepHbLIM) CBOMCTBAM OTHOCATCS:

- MecTononoxeHue (B BbIOpaHHOI| cucTemMe KOOpAUHAT);

- HanpaBneHue B NPOCTPaHCTBe,

- opueHTauusa obbekTa B MPOCTPaHCTBE;

- B3aUMONOMOXeHWe TOYEK, NOBEPXHOCTEN, NUHUN, dUryp;

- ¢hopma nuHKiA, noBepxHocTel, 06beMHbIX PUryp (HanpuMep, 3eMHLIX anNauncouaa u reonga).

AN n3sMepeHna Kad4eCTBEHHLIX CBOWCTB YCTaHaBNMBAKT NO COMMALUEHWIO LKanbl W3MepeHuin — cnocobbl oTo-
6paxeHunn nsmeputenbHon UHdopMaLun. MocKONbKY NPOCTPAHCTBEHHbIE CBOWCTBA OTHOCATCA K MHOrOMEPHbLIM, TO CO-
OTBETCTBYIOLLWNE LWKASbl N3MEPEHUIA TaKkKe MHOFOMEPHBIC, U UX NPUHATO Ha3blBaTb CUCTEMaMW KoopauHaT. Hanpumep:
HebecHasa cucTema koopauHaT npefcTasnaeT coboi Wkany U3MepeHuii HanpasreHuii B NPOCTPaHCTBE, 3€MHan cuctema
KOOpAUHAT — LWKanNy MeCcTOMNONMOXEHNA OTHOCUTENBHO 3eMNU. JIHelHbIE U YrNOoBbIE KOOPAWHATLI B TAKUX LWKanax n3Me-
pSIOT B COOTBETCTBYIOLLUX €AUHULIAX N3MEpPEHUi, AONYLLEHHBIX K NPUMEHeHUto B Poccuiickoil depepayuu.

A.1.2 UsMmepaeMble BENUUUHBI, KaK NPaBuno, BbipaxatoT ckanapHeIMU (0OAHOMEPHBIMU) MaTEMaTUYECKUMNU BENNYN-
Hamu. BekTop nnu TeH3op, KOMMNOHEHTBI KOTOPOro NPEACTaBNAT OGO BENUYMHBI, Takke pacCMaTPUBAIOT KakK BENUYUHBI.
K 0fHOMEpHbIM N3MepAEMbIM BENUYNHAM, NCNONb3YEMBIM B KOOPANHATHO-BPEMEHHBIX U3MEPEHUNAX, OTHOCATCA:

- paccTosiHWe, ANUHa, OTPE3KN Ha KOOPAUHATHBLIX OCSX;

- Mriockue yrnel;

- WHTepBasnbl BPEMEHHU;

- Bpems (MOMeHTbI coBbITHIA).

LLkanbl M3MepeHnid pacCcToAHUA, NNOCKUX YINOB U UHTEPBANOB BPEMeHW ONUPAIOTCA Ha CTaHAapTU30BaHHbIE efn-
HULbI n3MepeHnii. OnpeaeneHns pasnnuyHbIX WKan nsMepeHuin Tekywero spemenn (FTOCT 8.567) cogepxat, KpoMe efu-
HULEl U3MepPeHUs UHTEePBAanoB BpEMeHU, eLle YCNOBHbLIE (MPUHATLIE NO COrNaLleHnio) HyNN OTCYETa U pernaMmeHTUpoBaH-
Hble nonpasku. K LKanam ¢ yCroBHbLIM HyneM NpUHaANexuT, HanpuMep, LKana BeICOT B reofie3ni, 3a HyrneBoe 3HavyeHne
KOTOPON NpUHATa OTMETKa Ha BanTuiickoM dyTLuTOKE.

HanpaBrneHne B MPOCTpaHCTBE He CYNTAIOT BEKTOPOM, TaK Kak OHO He UMe€eT pa3mepa — obsizatenbsHoro atpubyta
BekTopa. M3aMepseMble BeKTopbl crnegytoLue:

- CKOPOCTb ABWXEHUS 0ObekTa (B 3afaHHON cucTeMe KoopauHaT),

- ycKopeHue ABWXeHUst obbekTa (B 3ajaHHO CUCTEMe KOOpZAMHAT),

- ycKopeHue cBoBoAHOro NafeHns (rpafueHT rpaBUTaLMOHHOro NoTeHumana).

LLkarbl M13MepeHunii BEKTOPOB OMMUPaIOTCA Ha TPEXMEepPHbIe NPOCTPaHCTBEHHbIE LKarbl — CUCTEMbI KOOpPAUHAT ANA
onncaHuA U3MepPeHHOro HanpaseHUa BeKTopa B NpocTpaHcTBe. Pasmepsl MOAYNEN BEKTOPOB BhipaXatoT B COOTBETCTBY-
OLLMX efUHULaX U3MePEHUI, fonyLLUEHHBIX K NpuMeHeHuto B Poccuiickoih ®egepauun [2].

CBoeobpasHyto MHOTOMEpHYHo MPOCTPaHCTBEHHO-BPEMEHHYIO Lkany obpasyeT cucTema napameTpoB BpaleHUs
3eMnM — COBOKYMHOCTb MSATW YIMOBbLIX NMapaMeTpoB, XapaKTepusyloLMX B3aMMHYHO OpUEHTauuMio 3eMHOM U HebBecHoit
cUCTEM KoopAUHaT.

A.1.3 MecTononoxeHue (No3nyusi), B3aumopacrosioXXeHne, HanpaBneHne ABUKEHUS U opueHTauus oBbekToB B
NPOCTPaHCTBE MOryT GbITb ONMCaHbl TONBLKO KOMMIEKCOM ONpefeneHnii, peannayrowmx MeTod KOOPAKHaT, T. €. cnocobomM
onpeaeneHns NONOXeHUst TOYKM (MecTa HaxoXAeHUA obbekTa — HaBUraLMOHHOR annapaTtypbl NOTpebuTens) ¢ NOMOLLHO
COBOKYMHOCTW Y1CEN UMK APYruxX CUMBOSIOB — KOOPAWHAT, NpucyLLmX BelbpaHHO cucteMe koopaunHat. KoopguHaTel —
3TO BEMUYMHBI, HO COBOKYMHOCTU KOOPANHAT KOHKPETHLIX TOYEK B MPOCTPAHCTBE HE OTHOCATCA K BENUYMHAM, NOCKOMNBKY
OHU HeconocTaBWMbl NO 06A3aTenbHOMY ANS BENMYUH NPU3HaKy OAHOMEPHOro ynopsaodeHus no pasmepy (6onblue unu
MeHblUe). [o3TOMY COBOKYMHOCTL KOOPAWMHAT TOYKW B MPOCTPAHCTBE NpefcTaBnaeT cobon o6o3HavYeHne NposBneHus
(3Ha4eHus1) Ka4eCTBEHHOrO N3MePSEMOro CBOIMCTBA — MeCTOMONOXeHUs. [Ans n3aMepeHus 3TUX CBONCTB AOMKHbI ObiTb
YCTaHOBMNEHbl (CTaHfapTU3oBaHbl) cneyudukaLum COOTBETCTBYIOLUX KOHKPETHLIX MPOCTPaHCTBEHHLIX MHOFOMEpPHbIX
LK U3MepeHUin — CUCTEM KOOPAUHAT.

B cooTBeTCTBUW C CUCTEMOI METPOMOrnYeckux NOHATWIA [31—[7] onpefeneHns KOHKPETHLIX CUCTEM KOOPAWUHAT
NpeAcTaBnsAoT Kak cneuudukaLm cooTBETCTBYHOWMNX KOOPAMHATHBIX LUKan U3MEPEHWIA, peanv3alnm aTUxX creunduka-
LI (koopAnHaTHLIe OCHOBbLI) — KaK 3TanoHbl KOOPAWHATHLIX LWKan U3MepeHuin, a penepbl, ONOpPHLIE MYHKTLI (KBasapsl,
reoesnyeckue 3Hakn, KKC) — kak maTepuasnbHble Mepbl HanpaBieHUs N MECTOMOMOXEHNS 0OBLEKTOB B MPOCTPaHCTBE.

Mpn KOCBEHHBIX 3MEPEHUSX MECTOMONOKEHNUA NOTPebUTeNs B kKa4ecTBe OAHON U3 U3MepAeMbIX BEMUYUH NPUHU-
MaloT NceBfoAanbHOCTL Kak pasHoCTb MeXAy MOMEHTOM NpuemMa curHana no Yacam norb3osaTens ¥ MOMEHTOM nepefja-
4 ero co cnyTHuka MHCC no yacam cnyTHUKA, YMHOXEHHYIO Ha CKOPOCTb PacnpoCcTpaHeHUsl pagoBOSH B MPOCTPaHCTBE.

7
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A.2 CneumdumKaLmm WKan n3MepeHUin, OTHOCALUXCA K KOOPAUHATHO-BPEMEHHbLIM U3MEPEHUAM

A.2.1 MexayHapoaHaa HebecHaa onopHaa cuctema koopauHaT (International Celectial Reference System,
ICRS) — wkana uamepeHWit HanpaBnNeHUn B NPOCTPaHCTBE, onpeAeneHHan B BUAE MOMAPHON (Cdepuyeckon) cucrte-
Mbl KOOPAWUHAT, OpUEHTaLMSI KOTOPOWA B NPOCTPAHCTBE YCTaHOBNEHA COrNacoBaHHOW COBOKYMHOCTLIO YrNOBLIX KOOPAWHAT
yAaneHHbIX (TOYEYHbIX) MICTOYHUKOB PagnNon3nNyHeHNs KocMUYeckux o6bekToB (kBasapos U Apyrux no ICRF).

CneumndurkaLmsa NpoCTpaHCTBEHHOW LWIKaNbl U3MEpeHUn HanpaBneHnin B NPOCTPaHCTBE onpeaeneHa B AOKYMEH-
Te MexgyHapogHoii cnyx6bl BpaweHnnsa 3emnu (IERS) «IERS Conventions 2003» [14], conepxallemM katanor yrnosbix
KOOpAUHAT KBa3apoB (M ApYrUX UCTOYHWUKOB paguonusnyyeHns) n nopaaok Ux yTOUHEHUS.

A.2.2 MexpyHapogHasi 3eMHass onopHaa cuctema koopauHat (International Terrestrial Reference System,
ITRS) — wkana UamMepeHnin MeECTONONOXEHUN (NO3NLMIA) Ha 3emne, BEKTOPOB CKOPOCTU ABWKEHUA U YCKOPEHUSA OTHO-
cuUTenbHO 3eMnn, onpegerneHHas B BUAE TPEXMEPHO NPAMOYrofnibHOW (AeKapTOBOW) CUCTEMBI KOOPANHAT C Ha4anom B
LeHTpe Macc 3emnu (Bknovas atmocdepy U okeaHbl) U OCHOBHOW NNOCKOCTLIO, NEPNEHANKYNAPHON K reOLeHTPUYECcKoMyY
HanpaenNeHWio Ha YCrioBHOE MeXAYHapOoAHOe Hadano, ¢ KoopanHaTamu cpeaHero nontoca 3eMnu Ha anoxy 1984.0. Mpwu
3TOM cuuTaloT, YTo MexayHapoaHasi 3eMHasi OnopHas cUcTemMa KOOpAUHAT He coBepllaeT robanbHOro BpalleHus oT-
HOCUTENBLHO 3€MHOW NMOBEPXHOCTU.

Cneuundukauus ITRS onpegeneHa gokymeHToM MexayHapogHoi cnyx6bl Bpawenna 3emnu (IERS) «IERS Con-
ventions 2003» [14], coaepXaLy1M CCbINKY Ha KaTanor KoopAuHaT COBOKYMHOCTU ONOPHLIX MEXAYHAPOAHBLIX CTAHLUI Ha
3emne (ITRF) 1 nopsiAoK UX TEKYLLEro YTOYHEHUS.

A.2.3 CucTeMa napaMeTpoB BpalleHnsa 3eMnu — WKana U3MepeHUin COBOKYNHOCTU NATU YrNOBbLIX NapaMeTpos,
XapaKTepusyoLLux B3auMHYIO OPUEHTALIMIO 3€MHOW U HeBGEeCHOW CUCTEM KOOpAWUHAT.

[Ba yrna onpefensioT HyTaLUMOHHOEe ABUXEHUE BpalleHUa 3eMHON ocu, ABa yrna onpeaensatoT NoNoXKeHne MrHo-
BEHHOrO nostoca (ocu BpalleHuns B Terne 3eMnu), NATLIA NapamMeTp — BceMupHoe Bpems, KOTOPOMY COOTBETCTBYET yron
nosopota 3eMrn BOKpYr CBOE OCU B JaHHbI MOMEHT BpEMEeHH!.

A.2.4 MmobanbHasa reoLeHTpUYeckasl KOOpAUHaTHaA cucTema otcdeTa Poceuiickoin defepanyum — rocyaapcTBeH-
Has LWKana M3MepeHuii MecTONONOXeHUIA (Mo3nLmiA) Ha 3emne, BEKTOPOB CKOPOCTU AABUKEHUS M YCKOPEHUS OTHOCUTENBHO
3eMnu, onpefeneHHas B BUAE reoLeHTPUYECKON NPAMOYronbHON KOOPAUHATHOW CUCTEMbI OTCYETA, CBSA3AHHOW C 3€MHOM
noBepxXHOCTbI0 HabOPOM reofie3anyecknx NyHKToB.

MocTaHoeneHuem MpaButensctea Poccuiickont ®epgepauunn [15] BBeaeHa MobanbHasn reoLeHTpuYeckas Koopau-
HaTHas cuctema otcdeta Poccuiickoilt Gefepauyumn «MNapametpbl 3emnuy» (M3-90) Anst Mcnonb3oBaHUs B LIENsX reofesn-
Yeckoro obecneyveHuns opbuTanbHbIX NONETOB U PeLUEHNA HaBUraLMOHHBIX 3afad. YTouHeHHas Bepeus 13-90.02 BBefieHa
pacnopsixeHueM MNpaButenbcTBa Poccuiickoi Pegepanum [16].

A.2.5 Teogesnyeckan koopAauHaTHaA cuctema otcdeTa Poccuiickoil defepaumn — rocyaapcTBeHHas WKana nu3-
MepeHWiA MeCTOMOoNoXeHWA (No3ULWIA) Ha NOBEPXHOCTU 3eMnNu, onpeaeneHHan B Buae pedepeHUHON NPAMOYronbHOW
reoLeHTpUYeckol KoopguHaTHOW CUCTeMbI oTcHeTa Ha annuncouge Kpacosckoro. Mectononoxexune B atoi wkane o6o-
3HayaeTcA TPeMA KoopauHaTamu: JONroToN (B YINOBLIX €4UHULAX B MNOCKOCTU XY), FE0AE3U4ECKON WNMPOTON (B YrNoBbIX
ef\HULUax) 1 NpeBbilleHWeM (B METpax) oTHocUTenbHO BanTuiickoro gyTwToKa.

MocTaHoBneHnem lMpaButenbcTBa Poccuitickon Pepepauum [15] BBeaeHa MNeogesndeckas koopanHaTHas cuctema
oTedeTa Poceuiickoinnt Pepepauun CK-95 ansa ncnonb3oBaHWA Npu OCYLLECTBNEHUU FreOfe3udeckuX U KapTorpaduiecknx
pabor.

A.2.6 MecTHble cucTeMbl KOOPAUHAT — LUKanbl U3MEPEHUA MECTONOMNOXEHWUA (No3uLMi) Ha 3eMne, onpeaeneHHbIe
B BUAE YCNOBHLIX CUCTEM KOOPAMWHAT, yCTaHaBMMBaeMblxX Ha orpaHUYeHHON TeppUTOpUM, He NpeBLILLaoWeEn TEPPUTOPUIO
cybbekTa Poccuiickoit defepalmu, Havano oTcHeTa KOOpAMHAT U OPUEHTUPOBKA OCEN KOOPAMHAT KOTOPOI CMeLLeHbl No
OTHOLEeHUo K CK-95.

MpaBuna ycTaHOBNEHUA MECTHBIX CUCTEM KOOPAWHAT BBefeHbl nocTaHoBneHneMm Mpasutensctea Poccuiickon Pe-
depauuu [17].

MpuMmeydyaHue — K pa3sHOBUOHOCTU MECTHBIX CUCTEM KOOPLMHAT MpuUHagnexaT cUCTeMbl KOOpAWHAT HaBu-
raTopoB — LUKamnbl M3MEepPEHNA MeCcTONONOXeHWA (No3uUmMii) Ha 3emne, onpedeneHHble B Buae Tonorpaduyeckux kapT
pasnu4HbIX MaclTaboB, NepeBefeHHbIX Ha LM poBLIe HOCUTENKU U UCMONb3yeMbIX B Ka4ecTBe KapTorpauyeckux OCHOB
reouHopMaLMOoHHbIX cucTeM. Ha ocHOBe Tonorpaduyeckux KapT co3faloT MernkomacluTabHbele U MeHee MHGOpMaTUB-
Hble KapTbl-CXeMbl, UCMonb3yeMble B HaBUraLMOHHOW annapaType ANs OToBpaKeHWs Ha HUX pe3ynsraToB U3MepeHus
MECTOMONOXKEHMUSI.

A.2.7 LLkana namepeHuidi ANnHLI B CUCTEMAX KOOPAUHAT — LUKana U3MEpEeHUi paccTosHUIA Mexay TouKkaMm B Npo-
CTPaHCTBE, BblpaXaeMblX B YCTAHOBMEHHBIX €AUHALEAX N3MepeHUA. [nuHa ABNSEeTCA KONUYEeCTBEHHOW XapakTepucTUKOn
NPOTSHKEHHOCTU NPAMBIX U KPUBBIX OTPE3KOB NIUHUIA (B TOM YMCINE Ha OCAX KOOPAWUHAT) B MPOCTPAHCTBE.

B Poccuitickoit depepanum npuHaTa eguHUL@ ANUHBI METP — OfHa U3 OCHOBHbLIX eauHuy CU. Mo onpegeneHuto
METpP eCTb AfINHAa NyTKH, MPOXOAMMOro CBETOM B BaKyyMe 3a UHTepBan BpemeHun 1/299 792 458 ¢ [1]. B aToM onpegeneHnm
MPUHATO, YTO CKOPOCTb CBETa B BakyyMe TOUHO paBHa 299 792 458 m/c — dyHaaMeHTanbHON PU3n4ecKoi KOHCTaHTe.

MpumeyaHune — B Poccuiickon Geaepalm AonyLeHsl K NPUMEHEHNI0 BHECUCTEMHbIE efUHULE! AMUHDI:
- acTpoHOMWYeckas efuHNLa (a. e.), 1 a. e. = 1,49598 - 10" m;
- cBeTOBOIA rog (cB. roa), 1 cB. rog = 9,4607 - 1015 m;
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- Mopckas muna (Muns), 1 Muna = 1852 M,
- gyT (dyT), 1 oyt = 0,3048 ™.

Mopckyto MUIo U doyT MCMONBb3YIOT B MOPCKOI 1 aBWaLMOHHO HaBUraLyun B COOTBETCTBUM € NocTaHoBneHneM [Mpa-
BUTENbcTBa Poccuiicko Gegepauun [2].

A.2.8 LlLkana naMepeHuii NMOCKOro yrna B cucTemax KoopAuHaT — LUKana UsMepeHuil BennynHel, Konn4ecTBEHHO
XapakTepusytoLeil pasnuyne HanpaeneHuin B npocTpaHcTae. [nockuid yron — 6e3pasmMepHas BENWYMHA, Belpaxaemas B
YCTaHOBINEHHBIX efWHULaX U3MepeHHA.

B Poccuiickoint ®efepanmmn NpuHATa eanHULE NNockoro yrna paguad — eguHuda CU. 1 pag = 1/21 Yactu nonHoro
yrna.

MpumeyvyaHune — B Poccuitckoin Gepepauym aonyLleHsl K NPUMEHEHUIO BHECUCTEMHbIE eAUHULIBI NITOCKOro
yrna [2]:

- rpagyc (yrnoso# rpagyc), 1° = 1/360 4YacTu nonHoro yrna;

- MUHyTa (yrnoeas MuHyta), 1'= (1/60)°;

- cekyHfa (yrnoBas cekyHga), 1" = (1/60);

- MeTpudeckuit rpagyc (rpad, gon), 1 rpag = 1/400 YacTu NonHoro yrna (UCnonb3yeTcs B reofesnn).

A.2.9 LLUKanbl usmepeH1s BpeMeHn — LLKansl BcemupHoro BpeMenun (UT1 1 UT2), MexayHapoaHas LKana Koopau-
HuposaHHoro BpemeHun (UTC) u HaunoHansHas LWKana koopanHuposaHHoro Bpemerun (UTC(SU)) no MOCT 8.567.
B Poccuiickoinnt ®efgepaunmn NpUHATa efUHULA BpeMeHU cekyHaa — egunuda CU.

MpumeyvyaHune — HapaBHe ¢ eguHuLen Bpemernn CU B Poccuitickon Gegepanin JonyLeHbl K NpUMEHEHUIo
BHECUCTEeMHbIE eiMHUL, BpeMeHH [2]:

- MUHyTa, 1 MuH =60 ¢;

- Yac, 14 =3600 c;

- cyTku, 1 cyT = 86400 c.

A3 Me)KAyHapongle 3TanoHbl CUCTEM KOOpAUHAT MeCTOoNoNoXeHnAa

A.3.1 MexayHapogHbIM UCXOLHBLIM (OMOPHBIM) 3TANOHOM LLUKanbl HarnpaseHnii B MpoCcTpaHCTBe hakTU4eckn Aensi-
€TCH COBOKYMHOCTb NPOCTPaHCTBEHHLIX PENEPOB — HanpaBneHWil Ha KBasapbl U Apyrue yaaneHHble NCTOYHUKN paguons-
TNy4eHnsa KocMuYecknx obbekToB, onpegeneHHblx B ICRF cOBMECTHO ¢ NpUNMCcaHHLIMKM YIIOBEIMKA KoopAauHaTamu. Takoi
€CTeCTBEHHbI 3TanoH npegcraenset coboit peanusayuio cneumdukaLm MexayHapogHoin HebeCHOW ONOPHOW CUCTEMBI
koopgauHat (ICRS).

A.3.2 MexayHapofHbIM UCXOLHBLIM (OMOPHBLIM) STarOHOM LUKanbl MECTONONOXEHWUI (NO3ULMIA) Ha 3eMne, BEKTOPOB
CKOPOCTW ABUXEHNS U YCKOPEHUSI OTHOCUTENBHO 3eMnn hakTudeckun npuHaTa (cMm. Pesontoyuio 9 XXIV F'KMB, 2011 1. [18])
COBOKYMHOCTb MPOCTPAHCTBEHHbLIX penepoB (Mep) MecTononoxeHna Ha 3emne — ONOpHbIX cTaHuuii (MexayHapoaHas
3eMHas oTCHeTHas OcHOBa), onpefeneHHblX B ITRF ¢ npunucaHHbIMUA A€KapTOBbIMU KOOPAWHATaMU.

A.3.3 MeTop (npouenypa) onpeaeneHns napaMeTpoB BpalleHnsa 3eMnu Npu COBMECTHOM UCNOMNb30BaHUK pe3yrb-
TaToB uaMepeHuid no wkanam ICRS u ITRS dakTuyeckn npeacraBnaeT coboit MexayHapoaHyto peepeHTHYI0 METOAUKY
U3MepeHnil NapameTpoB BpalleHMss 3eMnu. 3Ha4YeHUsi NapaMeTpoB BpalleHusa 3emMnu, NONyYeHHbIe Mo 3ToW MeTofAuKe,
NPUHUMAIOT B Ka4€CTBE UCXOAHBIX (OMOPHBIX) ANA CPpaBHEHUS.

Peanusauus Takoii MeTOAWKM B rocyfapCTBeHHOW cucTeMe obecneyeHWs efWHCTBA W3MePeHMWid dakTnyecku
npeacTaBnsaeT coboi HaLMoHankBHYo NEPBUYHYIO pedepeHTHYI0 METOAMKY U3MEPEHUI NapaMeTpoB BpaLleHUs 3eMrnu.
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MBMB, 8-e nsgaxue, 2006
(BIPM, 82 Edition 2006)

Bubnuorpadusa

MexayHapoaHasa cuctema eanHuy CU
(The International System of Units SI, Paris)

MocTaHoBneHue MpaBuTenbcTBa Poccuiickon ®efepalin ot 31 oktabps 2009 r. Ne 879 «O6 ytBepxgeHuu Moro-
XKeHUs 0 eAnHULEaX BENWYWH, fomnycKkaeMblX K NpuMeHeHnto B Poccuiickoil ®egepaluny»

PekomeHaaumn no Mexrocy-
JapCcTBEHHON CTaHjapTU3aLuu
PMI™ 83—2007

Pekomengaumsa

KOOMET R/GM/20:2009
(Recommendation

COOMET R/GM/20:2009)
PekomeHaaLmMn no MeXrocy-
LapCTBEHHON CTaHgapTusayum
PMI™ 29—99

Cnosapb Ob6begnHEHHOro
KOMUTETA Mo PyKOBOACTBAM

B obrniacTv meTponoruu

(JCGM 200:2008 (E/F))

PekomeHaaumn no meTponornu
P 50.2.079—2011

locyaapcTBeHHan cuctema obecneveHns eguHCTBa aMepeHuii. LLkansl name-
peHunid. TepMUHbI U onpefeneHus

locynapcTBeHHasa cucteMa obecneyeHns eaMHCTBa naMepeHuid. LLkansl name-
peHuniA. TepMUHBI 1 onpefeneHus

(State system for ensuring the uniformity of measurements. Scales of measure-
ments. Terms and definitions)

locyaapcTBeHHan cucTema obecrneyeHns efuHCTBa M3MepeHuin. MeTponorus.
OcHoBHble TepMUHbI 1 onpefeneHns (¢ MameHeHnsmu Ne 1 1 2)

MexzayHapogHblii crioBapb No MeTponorum OcHoBHble U OBLYWe NOHSATUS U CO-
OTBETCTBYHOLUE TEPMUHBI

(International vocabulary of metrology — Basic and general concepts and asso-
ciated terms (VIM))

locypapcTBeHHasa cuctema obecneveHust efUHCTBa M3MepeHuid. KoopauHaTHO-
BpeMeHHbIe n3MepeHns. TepMUHbl U onpeferneHus

3akoH Poccuiickoit Pepepaumu oT 26 utona 2008 r. Ne 102-03 «O6 obecneveHnn eguHCTBa U3MepeHuin»

ISSN 1143-1393 BUREAU INTERNATIONAL DES POIDS ET MESURES. ORGANISATION INTERGOUVER-
NEMENTALE DE LA CONVENTION DU METRE. CIRCULAR T. PAVILLON DE BRETEUIL

ISSN 0135-2415 depepanbHoe areHTCTBO NO TEXHUYECKOMY peryrnumposaHuio u metponorun «POCCTAHOAPT».
MABHbIA METPONOMMYECKUM LIEHTP I'CBY. ®IYI «BHUAGTPU». BIONITIETEHD B. CpaBHeHWe STanoHoB
BPEeMEHMW W YacToThl

ISSN 0135-2415 depepanbHoe areHTCTBO MO TEXHUYECKOMY perynupoBaHuio U metponorun «POCCTAHOAPT».
MABHbLIM METPOJTOTMYECKUM LEHTP ICBY. ®IYMN «BHUMOTPU». BIONNETEHL T. Llkana koop-
IAvHnposaHHoro BpemeHu MOBY Poccuitckon ®epepauun — UTC(SU), ee nokanbHble peanusayun — UTC(K),
LKkana BpemeHun 'Q NTCBY — FAT. BbluncneHHble BENIMYNHBI U UX HEOMNPEAENEeHHOCTN Ha BpeMa usgaHusa BronneteHs
PekomeHaaumm no mexrocy- lNocypapcTtBeHHan cuctema obecneveHus eguHcTBa U3MepeHuit. CoBMeCTHoE
JlapCTBEHHON CTaHfapTU3aLMu  UCNONb30BaHWE NOHATUWA «NOrPELUHOCTb U3MEPEHUS» W KHEONPEAEeneHHOCTb

PMI" 91—2009 namepeHuity. Obwue NPUHUMNLI
PexomeHnpaumsa Mcnonb3oBaHWe MOHATUA «NOTPELUHOCTb U3MEPEHUSI» U «HEONPEAENEHHOCTb
KOOMET R/GM/21:2011 naMepeHuny». O6Lme NpUHUUNLI.
(Recommendation (Use of concepts «errpr of measurement» and «uncertainty of measurement».

COOMET R/GM/21:2011)
TexHuueckasa 3anucs MCB3,

General principles materials)
MexayHapogHas cnyx6a BpalleHnsa 3eMnu U onopHelx cucteM. CornatueHust

Ne 32 MCB3 (2003)
(IERS Technical Note, No 32) (International Earth Rotation and Reference Systems Service. IERS Conven-
tions (2003))

MocTaHoeneHue MNpaBuTenscTBa
P® ot 28 utons 2000 . Ne 568
Pacnopskenue MNpaButensctBa O6 WCMONb30BaHUW YTOMHEHHOW BepcUM rOCYAapCTBEHHOM reoLeHTpUYECKOM
P® ot 20 nioHa 2007 . Ne 797-p  cuctembl koopguHaT «[Mapametpsl 3emnun 1990 r.» (M3-90.02)

MocTaHoeneHue lMNpaButensctBa PO ot 3 mapta 2007 1. N2 139 «O6 yTBepXaeHUn NnpaBur yCTaHOBIEHUS] MECTHBIX
cUCTEM KoopAauHaT»
Pesontoyuu 24-ii TlKMB, 2011 1.
(Resolutions 24th CGPM, 2011)

o6 YCTaHOBNEHUU €AUHbIX rOCYAapCTBEHHbLIX CUCTEM KOOpAUHaT

Pesontoumns 9. O npuHATUM 06LLEil 3eMHOI CUCTEMBI KoOpAUHAT
(Resolution 9. On the adoption of a common terrestrial reference system)
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