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MNMpeaucnosue

Llenu n npuHuunel ctaHgapTusaumm B Poccunckon ®enepauuun yctaHosneHsl degepansbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-03 «O TeXHUYECKOM perynimpoBaHumn», a npasuia NpUMEHEHNS HaunoHarbHbIX
ctaHgaptoB Poccuiickon ®eagepaunm — FOCT P 1.0—2004 «CtaHpaptmnsaums B Poccunckon degepauuu.
OCHOBHbIE MOMNOXEHUSA»

CBepgeHus o cTaHaapTe

1 NOAIOTOBJIEH ®epnepanbHbiM rocygapCTBEHHBIM YHUTaAPHbIM npeanpuatnem «Bcepoccumnckui
Hay4YHO-MNCCIEeAOBATENbCKUA UHCTUTYT (PU3MKO-TEXHUYECKUX WU paguMoTEXHUYECKUX u3MmepeHun (Pryrl
«BHUNDTPW») Ha ocHOBE COBCTBEHHOIO ayTEHTUYHOIO NEPEBOAA HA PYCCKUN SA3bIK MEXOYHapPOAHOro CTaH-
JapTa, yKa3aHHOro B nyHkTe 4

2 BHECEH TexHu4ecknm kKommuteTom no ctaHgaptusaumm TK 206 «3TanoHbl 1 MOBEPOYHLIE CXEMbIY

3 YTBEPXOEHWBBEJEH B JEVCTBWE MNpukasom PeaepanbHOro areHTcTBa No TEXHUHECKOMY pery-
NMPOBaHUIO U MeTpororum ot 22 Hos6ps 2011 1. Ne 567-cT

4 HacTtosiwun ctaHgapT ngeHtudeH mexgyHapogHomy ctangapty MCO 17123-8:2007 «OnTuka v ontu-
Yyeckne npmbopbl. MeToOuKM NOMEBbIX UCTIBITAHUIA reode3ndeckmx 1 Tonorpaduyeckmx npubdopos. YacTb 8.
MoneBble ucnbiTaHuas GNSS-annapatypbl B pexume «KuHematuka B peanbHom BpemeHu» (RTK)»
(ISO 17123-8:2007 «Optics and optical instruments — Field procedures for testing geodetic and surveying
instruments — Part 8: GNSS field measurement systems in real-time kinematic (RTK)»).

HanmeHoBaHue HacTosLero ctaHgapTa M3MEHEeHO OTHOCUTENBHO HAaMMEHOBAHMWS YKa3aHHOro MeXay-
HapogHOro cTaHaapTa Ans npueeneHus B cootsetcteme ¢ FOCT P 1.5— 2004 (nogpasgen 3.5).

Mpuy NpUMEHEHNM HACTOSALLLErO CTaHA4apTa PEKOMEHAYEeTCS MCMONb30BaTh BMECTO CChINTOYHbIX MEXAyHa-
POAHbIX CTaHAAPTOB COOTBETCTBYHOLLME UM HaLUMOHarnbHble cTaHaapTbl Poccunckon ®egepauun, cBegeHms o
KOTOPbIX MPUBEAEHbI B AONOTHUTENBHOM NpunoxeHun JA

5 BBEJEH BINMEPBbIE

UHpopmayusa o6 usameHeHUsIX K HacmoswemMy cmaHOapmy nybrukyemcsi 8 exe200HO u3dasaemMom
UHGhopMayUuOHHOM yKka3amersie « HayuoHarbHbie cmaHO0apmbl», @ MEeKCM U3MEHEHUU U rornpasoK — 8 exxeme-
CSIYHO u30asaeMbix UHGhOPMaUUOHHbIX yKazamernsx «HayuoHanbHbie cmaHdapmbi». B criydae nepecmompa
(3ameHhbl) uru OmMeHbl Hacmosiu,e2o cmaHOlapma coomgemcemeayroujee ygedomsieHue 6ydem onybriukogaHo
8 exxeMecsI4HHO u3dasaeMoM UHGhopMayUOHHOM yKkazamersie « HayuoHanbHbie cmaHdapmel». Coomeemcmeay-
rowas uHgopmayusi, yeedoMmeHUe U meKcmbl pa3mewaromcs makxe 8 UHghopMayuoHHOU cucmeme obuiezo
rnonb308aHusi — Ha oghuyuanbHoMm catime @edeparnibHO20 a2eHmcmea 1o MexHU4eCcKoMy pe2yuposaHuro u
mempornoauu 8 cemu MIHmepHem

© CtaHgapTtmnHdopm, 2013

HacTtoswumn CTaHOapT He MOXeT ObITb MONTHOCTLIO U YACTUYHO BOCnpoun3seeneH, TMpaxnpoeaH 1 pac-
NPOCTpPaHEH B Ka4yeCcTBe Od)MLI,I/IaJ'IbHOFO n3naHus 6e3 pa3peLueHnsa dJe,qepaanoro areHTcTBa no TexXxHN4Yecko-
MYy perynmpoBaHuio 1 METPOIOrnmn
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MpeancnoBue K mexxgyHapogHomy ctaHgapty MCO 17123

NCO (MexayHapoaHasi opraHnsauma no ctaHgapTulaumm) npeacrasngeTt cobon BceMnpHyto heaepa-
LINt0, COCTOSILLYYHO M3 HALMOHanbHbIX OpraHoB No cTaHgapTuaauumn (kommutetbl — dneHbl MCO). PaboTa no pas-
paboTke MeXayHapoOHbIX CTaH4apToB oOblMHO BepetTcs TexHudeckumun komutetamm UCO. Kaxabin
KOMUTET-UIEH, 3aNHTEPECOBAHHbIN B TEME, AJ11 PELLEHMSI KOTOPOI 00pa3oBaH AaHHbIA TEXHUYECKUI KOMUTET,
nmeeT Npaeo ObITb MpeacTaBNeHHbIM B 3TOM KoMuteTe. MexxayHapoaHble opraHm3aunm, NpaBuTeNbCTBEHHBIE
N HeNpaBUTENbCTBEHHbIE, NogaepxmnBatowme csasb ¢ MCO, Takke npuHnumatoT yyacTtume B pabote. MCO TecHo
coTpygHu4aeT ¢ MexxgyHapoaHowm anekTpoTexHudeckorn kommucenen (M3IK) no Bcem Bonpocam ctaHaapTm3a-
LK B 0611acTy areKTPOTEXHUKN.

MpoekTbl MeXayHapOOHbIX CTaHO4AapPTOB pa3pabaTbiBaloTCA B COOTBETCTBUM C NpaBuiiamMmu, yCTaHOBIEH-
HbiMu dupektusamu UCO/M3BK, yacTb 3.

MpoekTbl MeXayHapoAHbIX CTaHAAPTOB, NPUHATLIE TEXHUYECKUMN KOMUTETaMMI, HANPaBnsOTCS KOMUTE-
Tam-uyneHam Ha rorniocoBaHue. [ina ux onybnukoBaHusa B Ka4eCcTBe MexXayHapoaHbIX CTaHOapToB TpebyeTcs
opobpeHne He meHee 75 % KOMUTETOB-YNEHOB, y4acTBOBABLUNX B FOSIOCOBaHUM.

BHumaHue obpallaeTcs Ha TOT hakT, YTO OTAENbHbIE 3NIEMEHThI HACTOALLEro cTaHaapTa MOryT CoCcTaB-
naTb NpeameT naTeHTHbIX npaB. MCO He oomkHa HECTU OTBETCTBEHHOCTb 3a MAEHTUAUKALNIO 3TUX MATEHTHbIX
npas.

MexayHapogHbin ctaHgapt MCO 17123-8 6bin paspabotaH TexHudeckum komutetom UCO/TK 172
«OnTuka n ontnyeckue npubopsbl», NMogkomutetom MK 6 «'eogesnyeckme 1 Tonorpadpmnyeckme npudopbI».

MexpgyHapogHbii ctaHgapT MCO 17123 cocTtouT u3 cneayrowmux Yyacten nog o6wmmM HaMMmeHoBaHMEM
«OnTuka n ontuyeckune npmnbopbl. MeToauMKn NONEBLIX UCMbITAHUI reoe3ndecknx u Tonorpaduryeckux npudo-
poB»:

- YacTtb 1: Teopus;

- Yactb 2: HuBenupei;

- YacTtb 3: TeogonuThl;

- YacTb 4: OnekTtpoonTtudeckne ganbHomepsl (npubdopsl EDM);

- YacTb 5: OnekTpoHHbIE TaXeOMEeTpbI;

- YacTtb 6: Bpawatowimnecs nasepbi;

- Yactb 7: OnTtudeckme npnbopbl 4N yCTaHOBKM MO OTBECY;

YacTb 8: lMonesble ncnbitaHua GNSS-annapatypbl B pexmuMe «KuHemaTtvka B peanibHOM BPEMEHMW»
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BBegeHue k mexxayHapogHomy ctaHgapty MCO 17123

Ctangapt ICO 17123 yctaHaBnMBaeT NosieBble METOAMKN ANs onpeaeneHnst U OLLEHKM NPeLM3noHHOC-
TW reoges3nyecknx NpnbopoB 1 BCromoraTenbHOro 06opyaoBaHMs, UCNONb3YEMbIX AN NU3MEPEHUS B CTPOU-
TENbCTBE W reogesvmn. ATU UCNbITAHUSA B MEPBYK oyepedb MpegHasHadeHbl Ans MOMeBbIX NMOBEPOK Ha
NPUrogHOCTb KOHKPETHOro Nnpnbopa Anst BbINOSIHEHMSA BITM3KMX HEOTIIOXHbIX 3a[a4y U Ha COOTBETCTBME Tpebo-
BaHUSAM ApYyrMx CTaHOapToB. 3T 3a4ayun He NpeanaralnTcs Kak UCMbITaHus O51s NPUEMKN UMW BbIMOJTHEHMWS
OLLEHOK, boriee KOMMMEKCHbIX MO XapaKkTepy.

NCO 17123 MOXXHO paccmaTpuBaTh Kak HayarnbHbIN War B NPOLIECCE OLEHKM HEONPEAENEHHOCTU U3Me-
peHus (a MMEHHO — U3MepsSeMON Benn4dnHbl). HeonpeaeneHHOCTb pesynbTaTa M3MepeHus 3aB1CuUT oT psga
akTopoB. Cioga, cpeam Npoyero, BXoAAT: NOBTOPSIEMOCTb (CXOAMMOCTb), BOCMPOM3BOAUMOCTbL (NOBTOpSsie-
MOCTb B pasHble AHW) U TLWaTenbHasi oLueHKa BCEX BO3MOXHbIX MCTOYHUKOB MOrPEeLIHOCTU, B COOTBETCTBMUM C
pykosogcteom MICO «PykoBOACTBO MO BbIpaXXeHWo HeonpeaeneHHocTn namepeHus (GUM)».

[aHHble nonesble MeToAbl pa3paboTaHbl KOHKPETHO ANst NpUMEHeHNs in situ, He Tpebysa cneunansHOro
BCMomoraTesibHOro obopyaoBaHus, 1 npegHasHavYeHbl KOHKPETHO AN CBeAEHUSI K MUHUMYMY BO34ENCTBUIA
aTtMmocadepbl.
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MpeaucnoBue K HacTosiLeMy CTaHAAPTY

Lenbto paspaboTku "ocynapCcTBEHHbIX CTaHOapToB Poccuiickon depnepaunn
FTOCTPNCO 17123-1—TOCT P NCO 17123-8 (nanee — NOCT P NCO 17123) asnsieTcs NpsiMoe npumeHe-
Hue B Poccuickon denepaunn BOCbMU yacrten MeXayHapoaHOro cTaHpapTa

MCO 17123-1:2002—NCO 17123-8:2007 nog obwmm HanmeHoBaHnem «OnTvka M onTUyeckue npuodopsbl.
MeToamkm noneBbIX UCTbITAHWUIA reo4e3M4eCcKmX U Tonorpadouyeckmx NpudopoB» B NPAKTUYECKON AeATENbHOC-
TM NO METPONOrMM B 061aCTn reoge3nyecknx uamMepeHmnn: npyn paspaboTke n NPUMEHEHNN METOAUK BbINOMHE-
HUSI U3MEPEHWUN, UCMbITaHMAX (B TOM YMCre MpU UCNbITAHUAX OIS Lenen yTBepXAeHus Tuna CpeacTea
N3MepeHun), noBepke 1 KannbpoBke reoe3nyeckux Nnpubopos.

BonblumMHCTBO AencTByOWmMX B Poccunckon degepaumm CTaH4apTOB U METOAUK, perfiameHTUpYHLLNX
MeToAbl UCMbITAHWI reoge3nyeckon annapaTtypbl, 6binmn paspaboTaHbl B 90-e rogbl NPOLLIOro Beka NpUMeHu-
TENbHO K annapaType 0Te4eCTBEHHOro NPON3BOACTBA, pa3paboTaHHOM paHee. 3TM METOAbI HE OXBaTbIBAOT
BCE COBPEMEHHbIE BUAbI UBMEPEHWI B re0e31n U He BCeraa CoOTBETCTBYIOT METPONOrMYECKUM U TEXHUYEC-
KMM XapaKTepuCcTukam coBpeMeHHom annapaTtypbl. K TOMy e HEKOTOopble MeTOAbl UCTbITaHUA HENPUMEHUMbI K
UMMOPTHLIM cpeacTBam nsmepeHuin (aanee — CU), coctaBnstowmm B HacTosilee Bpems oT 90 % 8o 95 %
ncnone3yemMon B Poccum reogesnyeckor annapatypbl. JaHHble o6cTosATENLCTBA NPUBOAAT K HEOOXOAMMOCTM
pa3paboTKM METOAO0B NCMbITAHWIA, COOTBETCTBYHOLLNX COBPEMEHHOMY YPOBHIO.

MpumeHeHne ctangapToB cepumn FTOCT P UCO 17123 B reogesndeckon 1 Tonorpacnyeckon npakTmke
MO3BOMUT BbIMOJTHATL OLLEHKY METPOSIOrMYEeCKMX XapaKTEPUCTUK BCEX COBPEMEHHbIX BUaoB CU B noneBbix
YCIOBUWSAX, aHaNOrMYHbIX yCIOBUSIM 3KCnyaTauun. Takon nogxod gaet 6onee A0CTOBEPHbIE 3HaYeHMs MeTpo-
NOrMYeCcKMX XapakTepUCTUK, MOCKONbKY NabopaTopHbie UCMbITaHWS, Kak MpaBuiio, atT 6onee BbICOKUE 3Have-
HUS NPELM3NOHHOCTKN, YEM Te, KOTOPblE MOXHO MOMyYUTb B pearnbHbIX YCMOBUSAX 3KcnnyaTtauuu. [Ans
nmMnopTHbIX CY npuMeHeHne 3TnX CTaH4apToOB AaeT BO3MOXHOCTb OLLEHUTb METPONOrMYeckne XxapakTrepmcTu-
KM Mo TEM MeToAMKaM, KOTOPble UCNOSb3YHTCS PUpMaMU-U3roToBUTENSIMU B MPOLLECCE 3aBOACKMNX UCMbITAHWUIA
N TECTMPOBAHNA.

OueHku meTpornormyeckux xapakrepuctuk cootseTtctByoTFOCT P NCO 5725-1—2002 « TouHOCTb (npa-
BUNBHOCTb U NPELN3NOHHOCTb) METOA0B U pe3ynbTaToB namepeHuin. Hacte 1. OCHOBHbIE NONOXEHUS U onpe-
OeneHnsy.

Vi
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HAUMWOHANBbHBIAN CTAHOAPT POCCUUCKONW SGEOEPALUUM

FocynapcTBeHHas cucteMa obecnevyeHusi eQUHCTBAa U3MepPeHUui
ONTUKA U ONTUYECKHME NPUBOPDLI
MeToauKkn noneBbIX UCNIbITaHWUIA Freofe3nyYecKUX U Tonorpacgruyecknx npuéopos

YacTb 8

Monesble ucnbitaHnsa GNSS-annapatypsbl B pexxume «KnHematuka B peansHom BpemMeHu» (RTK)

State system for ensuring the uniformity of measurements. Optics and optical instruments. Field procedures for testing
geodetic and surveying instruments. Part 8. GNSS field measurement systems in real-time kinematic (RTK)

Data BBegeHusa — 2013—01—01
1 O6GnacTb NnpuMeHeHusA

HacTosawmi ctangapT ycTaHaBnmMBaeT MeTOAbI NONEBbLIX UCTbITAHUIA 41151 ONpeaeneHunst U OLeHKN NpeLm-
3MOHHOCTM (MOBTOPSIEMOCTM) MPUEMHOIN annapaTypbl rnobanbHbIX HaBUraLMOHHBLIX CMYTHUKOBBIX CUCTEM
(GNSS) nunxBcnomoratensHoro obopygosaHms B pexxume «KuHemaTuka B peanbHOM BpeMeHn» — «Real-time
kinematic» (RTK) npu npoBegeHUmn nsmepeHnin B CTPOUTENBLCTBE, reoge3nm 1 npombiwsieHHocTn. KGNSS-cuc-
Temam otHocaTca GPS, MMTOHACC, atakke bygyume cuctembl Tuna GALILEO. OTn ucnbiTaHns B NEpBYHO 04e-
pedb npegHasHaveHbl AN NPOBEPKU B MONie NPUrogHOCTM KOHKPETHOro Npubopa, MMeIoLerocs B Hanu4mu,
ONs pelleHns TeKyLLen 3a4aym n COOTBETCTBUS ero TpeboBaHUSAM ApYrnx CTaH4apTOB.

HacTosiwmin ctTaHgapT He pacnpoCTpaHSeTCs Ha KOMMJIEKCHbLIE MO XapakTepy UCMbITaHWs NS NPUEMKM
WK BLINOSHEHUS OLLEHOK pabo4mx nokasaTenen.

2 HopmaTuBHbIe CChIJIKU

Hwxecnegyowme AOKYMEHTbI, HAa KOTOPbIE MPUBOAATCS CCbINKM, ABMSAOTCA 0093aTenbHbIMU AN NpuMe-
HeHMWs HacTosLwero ctaHgapTa. B oTHoWweHnn faTnpoBaHHbIX CCbINIOK AEWCTBUTENBHO TONBKO yKa3aHHOe n3ga-
HWe. B OTHOWeEHNN HegaTUPOBaHHbIX CCbIFIOK AENCTBUTENbHO MocrnegHee usgadve nybnvkaumm (Bkrodas
nobble N3MeHeHWs1), Ha KOTOPYHO AaeTCs CCbINKa.

NCO 3534-1—2006 CraTtuctuka. Cnosapb 1 ycroBHble 0603Ha4eHus. HacTtb 1. TepMuHbl, UCNonb3ye-
Mble B TEOPUM BEPOATHOCTU, M OOLLME CTATUCTUYECKME TEPMUHDI

MCO 9849:2000 OnTumka u onTu4veckme npmbdopsl. Feogesundeckne n Tonorpadmyeckue npnbdopsol. Cro-
Bapb

NCO 17123-1—2002 OnTtumka n onTudeckmne npmdopbl. MeToamkn NoneBbiX NCNbITAHWIA Fr€04Ee3UYECKNX
n Tonorpaduyeckmx npubopos. Yacte 1. Teopus

NCO 17123-2—2003 OnTurka n ontudeckmne npmbopbl. MeToamnkn nonesbiX UCNbITAHWUIA re04e3MYecknx
n Tonorpaduvecknx npubopos. Yacte 2. HuBenupbl

NCO 17123-5—2005 OnTtumka 1 ontudeckmne npmdopbl. MeToanKkn NoneBbiX NCNbITAHWUIA re04e3UHECKNX
n Tonorpadudeckmx npubopos. HYacTe 5. DnNekTpoHHbIE TaxeoMeTpsbl

GUM PykoBogcTBO NO BbIpaXXeHWO HeonpeaeneHHOCT B USMepPEHNN

VIM MexayHapoaHbIi CrioBapb OCHOBHbIX Y OBLLUX TEPMUHOB B 06NacTu MeTponornm

3 TepmuHbI M onpeaeneHns

B HacToswem ctaHgapTe npuMeHeHbl TepMuHbl no NCO 3534-1, NCO 9849, NCO 17123-1,
MNCO 17123-2, UICO 17123-5, GUM n VIM.

U3paHue ocbnumanbHoe



roCT P UCO 17123-8—2011

4 OO6Lwme NnonoxeHus

4.1 BBepeHue

MeTog nosmumonnpoBaHus RTK aengeTtca metogom anddepeHumnanbHbIX UISMEPEHNI C UCNONb30BaHK-
eM onopHoro (6asncHoro) n noasmxHoro (paboyvero) GNSS-nprnemHukos. Npu ncnonb3osaHum pexuma RTK B
30He fencTeus ceTn onopHbiX GNSS-cTaHL M 0TAENbLHOro onopHoro npuemHnka He Tpebyetcs. Oba npuemHm-
Ka (ONOpHbIV M NOABUXKHbIN) BbINOMHAT HabnwoaeHnsa oagHoBpeMeHHO. [nddepeHumanbHble nonpasku, op-
MUpYyeMble ONOPHbLIM MPUEMHMKOM, NepeaatoT Ha MOABWKHbIN NPUEMHUK NocpeacTBOM 6ecnpoBOAHON CBA3U U
NCMNONb3YOT ANSA NOBbILEHNS TOYHOCTU onpeaerieHns KOOPAMHAT aHTEHHbl 3TOro nNpueMHuka. KoopamHarhbl
MO>HO Mony4uTb B Ntobown cucteme, Hanpumep ITRF (International Terrestrial Reference Frame). Onsa npaktu-
YeCKOro UCMonb30BaHUSA 3TU KOOPAMHATLI NPeobpasyoT B rOpN30OHTarbHble KOOPAWHATbI M dNnMnconganbHble
BbICOTbI. BnocneacTBMmM TOMbKO 3TM TUMbI KOOpAUHaT 06pabaTbiBatoT Kak UCXoAHblE HablogaeMble 3Ha4YeHNS.

4.2 Tpe6oBaHus

Mepea ucnbiTaHNs MM onepaTop AOMKEH yOeanTbest, YTo Npeum3noHHocTb GNSS-npuemMHuka, aHTEHHBbI
1 gpyroro obopyaoBaHMs COOTBETCTBYET MOCTaBNEHHON U3MEPUTENBLHOM 3agaqe.

YnpoLyeHHble 1 NOMHbIE UCTIbITaHUS MPUMEHSIIOT K KoMnnekTy GNSS-npuemMHNKOB M aHTEHH, peKoMeHA0-
BaHHbIX B MHCTPYKUMSX nsrotoButens. B cnyvyae ncnonb3oBaHusa ceteBo RTK obecneunBaoT coBMecTu-
MOCTb MOoJeNen aHTeHH (HanpumMep, KOPPEKTUPOBKY NapaMeTPOB aHTEHHbI).

[MpueMHuK, aHTeHHY 1 BcnomMoraTernbHoe o6opyaoBaHMe Ans NOABUXKHBIX NPUEMHUKOB NPOBEPSIOT Ha
NPUrogHOCTb ANd NPUMeEHeHUs B AuddepeHLnanbHbiX MeToAax N3MepeHnin No TEXHUYECKOW AOKYMeHTaLnm
N3roToBUTENNS.

OnepaTtop JoSmkeH cnefoBaTh yYKa3aHUsAM, U3MNOXEHHBIM B MHCTPYKLUMSAX M3rOTOBMTENS B OTHOLLUEHUU
TpeboBaHU K yCrIOBUSAM NPOBEAEHUSA U3MEPEHUIA, TAKMM Kak MUHUMAIbHOE YMCMO CMYTHUKOB, MakCUMarbHOe
3Ha4veHue daktopa notepu ToyHocTn PDOP (Position Dilution of Precision), MuHumansHoe Bpems Habnoge-
HWS U MHble Tpebyemble NpeaBapuTENbHbIE YCITOBUS.

Mepen npoBegeHMEM Kakgoro M3amepeHus ornepaTop ycTaHaBnNmBaeT MPUEMHUK B UICXOOHOE NOSOXeHMe
nyTem BOCCTaAHOBIEHUSA NUTaHUA 1 NONyYaeT JaHHbIe MOCHe TOro, Kak NOSIHOCTLIO 3aBepLUeHO onpeaeneHue
LenoYMcrneHHon HeonpeaeneHHoCTH.

PykoBoacTBOM 451 AOCTVXKEHNSA NPELM3NOHHOCTM LEHTPUPOBAHWS @aHTEHHbI Ha, NYHKTOM HabnoaeHu,
BblpaXXeHHOM NOCPeACTBOM CTaHAapPTHOro OTKNOHEHNS, SIBNSIeTCA:

- ueHTpupoBaHue 1 Mm;

- U3MepeHue BbICOTbl aHTEHHbI 1 MM.

Ha pe3ynbTtaThl UCNbITaHUSA BIUSAIOT pa3nnyHble )akTopbl, TakMe Kak KoHUrypaums cnyTHUKOB, BUON-
Masi B onpefeneHHbIX NyHKTax, yCnoBms noHocdepsl M Tponocdepbl, cpeaa C MHOrofy4eBbiM pacnpocTpaHe-
HMeM B613n NyHKTOB HabnogeHWI, Tpeun3noHHOCTb 060pyA0BaHNS, KAYECTBO MPOrpaMmMHoOro obecneyeHus,
nprMMeHsiemMoro B noaswkHbix GNSS-npuemHumkax nnm B cucteme cbopa gaHHbIX, NnepegaBaemMblX C ONOPHOM
cTaHuuw.

B HacTosiwem ctaHgapTe (cM. pa3aensl 5 1 6) npuBefeHbl ABE METOAVKN UCTNbITAHWIA B NMONEBbLIX YCIOBU-
sX. Bpems HabnogeHni npu ucnbiTaHNSAX JOMMKHO COOTBETCTBOBATL BbIDpaHHOMY MeToaY.

Onepatop gomxkeH BbibpaTb METOAMKY, KoTopas Hanbonee cooTBeT-
1 O CTBYET KOHKPETHbIM Tpeb0oBaHMAM NpoekTa.

a 4.3 KoHuenuwusa meToauk

McnbiTaTenbHbIN NOMWUIOH BKIOYaET ONMOPHbLIN MYHKT M ABa NyHKTa Ans
NOABWXHOTO NpueMHuka. MNyHKTbl 4Ns NOABUXHOIO NPUMeMHMKa pacnonaraooT
O 1 BONM3Kn paccmaTpmMBaeMoro nonmroHa. PacctosiHue mexay aTMMu ABYMS My H-
KTaMu He AOMXHO BbITb MeHbLUe 2 M U He AOMMKHO npesbiwaTtb 20 M. MyHKTbI
NOABWXHOTO NPUEMHMUKa MOTYT ObITb BbIbpaHbl HEMOCPEACTBEHHO Ha NOMUIo-

He (CM. pUCYHOK 1).

b
1— NYHKT NOABUMXHOIO NpUeMHUKa; 2— OHOprIVI NYHKT; @ — MUHUMalnbHOe pacCcTtodaHune 2Mm
(He pomxHo npesbiwaTth 20 M); b — paccTosiHME OT OMOPHOW CTaHLMKU, COOTBETCTBYIOLLEE
nocTaBneHHoNn 3agave
A PucyHok 1 — KoHdurypaums cetv Ha nonuroHe
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"opr3oHTanbHOE paccTosIHUE U Pa3HOCTb BbICOT MEXAY ABYMS NyHKTaMU NOABUXHOMO NpUeMHKKa onpe-
OensitoT MeToaaMm, NPeLUN3NoOHHOCTb KOTOPbIX Bbille 3 MM, 6e3 npumeHeHnst Metoaa RTK. T 3HavyeHus cun-
TalT HOMUHAIbHLIMM (3TANOHHbLIMWN) 3HAYEHUSAMMW U UCMONb3YIOT HA NEPBOM 3Tane ABYX METOAOB UCTIbITAHWUN.
opu3oHTarnbHble PacCTOSAHUSA U Pa3HOCTb BbICOT, pacCYMTaHHbIE MO U3MEPEHHBIM KoOpAMHaTaM B KaXKaoM
Habope n3mepeHnin, CpaBHMBAKOT C STUMN HOMUHATNBHLIMU 3HAYEHUSIMU, YTOObI yOeanTbCs, YTO U3MEPEHUS He
nmetoT BblibpocoB. OgHaKo HOMUHATbHbIE 3HAYEHUS HE UCMOSb3YIOT B CTAaTUCTUYECKUX KPUTEPUSIX.

Cepust usmepeHun BknovaeT NsiTb HabopoB. Kaxxabii Habop n3amepeHnin BkNoYaeT nocriegoBaTesbHble
Nn3MepeHus B Toukax 71m 2.

NHTepBan BpemeHn Mexay nocrnegoBaTenbHbIMU HabopaMu U3MepPEHUI [OMKEH COCTaBMATL NPUGnnan-
TenbHO 5 MUH. OTO TpeboBaHWe onpeaensaeT MHTepBar Mexay CeEpUsaMM UMePEHNUA MPUMEPHO B 25 MUH, a nsiTb
HabopoB N3MepeHUn B 000MX MyHKTax pa3aMeLLeHnsi NOABWMXXHOIO MpMeMHUKa AOMKHbI ObITb paBHOMEPHO pac-
npeferneHbl No 3ToMy UHTepBany. Bevay Toro, 4To LMK U3MEHYMBOCTM BANSHUSA TUMUYHOIO MHOTOJTY4EBOTO
pacnpocTpaHeHus cocTaBnsaeT okono 20 MWH, NpoLeaypa uamepeHus bygeT, B OCHOBHOM, MOKPbIBATb NEpUog
3TOro BNMSOLLEro oaktopa.

MoMeHT Havana kaxaow HOBOW cepuu OOIKeH ObITb oTAeNneH nHtepeanom He meHee 90 MUH. Takum
obpas3om, MHOXECTBO NocnefoBaTeNbHbIX CEPUI U3MepeHni ByaeT oTpaxaTb BNMsiHUE Taknx hakTopoB, Kak
N3MeHeHne KOHUrypaLmm CnyTHUKOB, U3MEHEHUE YCIOBU MOHOCdEpPBI U Tponocdepsl.

B aToin cBA3M cTaHOapTHbIE OTKNOHEHMUS!, pacCYMTaHHbIe NO BCEM U3MEPEHUSIM, NPeAcTaBnsaT cobol
KONMMYECTBEHHYIO MepPY NMPELM3NOHHOCTH, YYUTBLIBAIOLLYIO BIIUAHME TUMUYHbIX (DAKTOPOB NpY HabnoaeHUsAX
CMYTHUKOB.

YnpoLlleHHas MeToamnka BKIoYaeT TOMNbKO OA4HY CEPUI0 U3MEPEHUN U NOSTOMY KacaeTcs TONbKO onpeae-
neHunst BbIBPOCOB, a He CTAaTUCTMYECKON OLEeHKU. I HanpoTuB, NoNHas MeToAnKa UCMbITAHUA BKIOYaET Tpu
cepun U3MepeHUin U AONOSNHUTENBHO NO3BONSIET paccynTaTb CTaHAAPTHbLIE OTKIIOHEHUSA N CTAaTUCTUYECKNE
KpUTEPUMN.

4.4 MeTtoguka 1. YnpoueHHas MeToauKa UCNbITaHUN

YnpoLeHHas MeTognka UcnblTaHWiA BKOYAET OOHY CEPUMI0 U3MEPEHWI 1 MO3BONSET OTBETUTL Ha BOM-
pOC: HaXoAUTCA N NPELU3NOHHOCTbL UCMONb3YyeMOoro 06opyaoBaHWs B pegenax ycTaHOBEHHOro 40MyCTUMO-
r0 OTKINOHEHMS.

YnpoLlueHHasa MeToamnKa NCnbITaHUI OCHOBaHa Ha OrpaHUYEeHHOM Yucrie n3MepeHuni. [1oaTomMy 3Ha4Ynmoe
CTaHZapTHOE OTKIMOHEHNE HEBO3MOXHO MOJTYYUTb M CTaTUCTUYECKNE UCTIbITaHNS He NpuMeHstoTcs. Ecnv Tpe-
OyeTcsa bonee TovHas oueHka 060pya0BaHMS, PEKOMEHOYETCS BbINONHATL Gonee CTPoryto NofHy MeToanKy
ncnblTaHNN.

4.5 Metoguka 2. MonHasa meToauKa ucnbiTaHUn

MonHyo MeToANKY UCMbITAHWUIA UCMONB3YIOT ANS ONPeAeneHNs HaUnmyuLLEero OCTMXKUMOro KpUTepus npe-
LIM3MOHHOCTM MCNOSb3yeMoro obopyaoBaHus.

MonHas MeToauKa UCMbITaHWIA BKITIOYAET B cebs Tpy cepumn namepeHuii n npeaHasHaveHa ans onpegene-
HUS1 SKCMEPUMEHTANbHOIr0 CTaH4APTHOIO OTKITOHEHWS NPY U3MEPEHNW OLHON NO3ULUN.

MonHyo MeToANKY NCMbITaHWIA UCNONbL3YHOT 4115 oNpeaeneHuns:

- KpWUTEpUs NPeLM3NOHHOCTM 060pYA0BaHNS B AAHHBIX YCIOBUSX (C y4ETOM TUMMYHBIX KPATKOCPOUYHbIX U
[ONrOCPOYHBIX BIUSIHWR);

- KpUTEpUS NPeLn3noHHOCTN 06opyaoBaHNS, UCMONb3YEMOrO B pasfnnyHble Nepuoabl BpEMEHU Unu B
pasnuyHbIX yCIIOBUSX (KpaTHbIE BbIOOPKN);

- Mepbl CONOCTaBMEHUS NPELMINOHHOCTU pasfinyHOro 060pyaoBaHUs, JOCTUKUMON B paBHbIX YCIOBU-
ax.

HeobxooMMo NpUMEHNTbL CTaTUCTUYECKUE KpUTEPUM ANS onpeneneHns, NPUHaanexuT M ncnonb3aye-
MbIli B 9KCNepuMeHTe obpaseL K TOM e COBOKYNMHOCTU, YTO M 06paseL, AatoLLmin TeopeTuyeckoe cTaHaapTHoe
OTKIIOHEHWE, N MpUHaanexar Ny aAsa obpasLa n3 pasHbiX IKCNEPUMEHTOB K OLHOW 1 TOM K€ COBOKYMHOCTW.

5 YnpolweHHasa meToauKa UCNbITaHUN

5.1 U3amepeHue

[na ynpoleHHon MeToaNKN UCTbITaHUI NPOBOAAT OA4HY CEPUI0 M3MEPEHUIA, B KOTOPOI HabnogaTens
[OIDKEH MONYYnTb NATb HAOOPOB M3MEPEHUIA B ABYX MYHKTAX PacrofoXeH sl NOABWXHOIo npuemHuka. Mocne-
[0oBaTenbHOCTb U3MEepeHUii NpuBeaeHa B Tabnuue 1, B KoTopoit ctonbel, o6o3HayeHHbI «MocnegoBaTenb-
HocTb No» ykasbiBaeT NocrneaoBaTenbHOCTb USMepPEHUA.
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Tab6nunua 1—TlocnegoBaTenbHOCTb M3MEPEHWI 111 OOHOM cepumn

MocrnenoBaTenb- c . . MyHKT nopBIKHO- Vioeperne
HocTb Ne epusl Habop j ro npuemMHuika k
X y h
1 1 1 1 X1,1.1 Y111 i1,
2 1 1 2 X112 Y112 hi12
3 1 2 1 X121 Y121 hi24
4 1 2 2 X122 Y122 hi22
5 1 3 1 X131 Y131 hi34
6 1 3 2 X132 Y132 hisz
7 1 4 1 X1,4.1 Y1.4.1 hi 44
8 1 4 2 X1,4.2 Y142 hia2
9 1 5 1 X15,1 Y1,5,1 his.1
10 1 S 2 X152 Y152 his2

KoHKkpeTHbI HaGop n3MepeHuii BbIpaXaloT Kak X; i i, ¥jj hjjk TA€ X, y U h ABNsioTCs koopAnHaTamu
MyHKTa B MECTHOW cuCTeMe KoopauHaT. MIHaekc i onpeaenseT HoOMep cepumn, UHAEKC j — Homep Habopa u
WHOEKC K —HOMep NyHKTa NOABWKHOTO NpuemHuka. Hanpumep, X4 3 5 SBNSETCS 3HAYEHMEM KOOPAWHATHI X,
rnony4YeHHbIM B TpETbeM Habope NepBoii Cepun N3MEPEHUI, KOrAa NOABMKHbIN MPUEMHUK HaXOOMIICH B TOYKE 2.

MocneaoBaTenbHOCTbL M3MEPEHUIN PEKOMEHOYETCA OCYLLECTBNATL B COOTBETCTBUM C Tabnuuen 1 1 B
NOMHON METOAMKE MUCTbITaHUR (CM. 6.1).

5.2 Pacuer

PesynbTaTbl OTAENbHBIX N3MEPEHUI CPABHMBAKOT HEMOCPEACTBEHHO C UMEHLLMMUCSH HOMUHAIBbHBIMM
(3TAanoHHBIMKN) 3HAYEHUAMMU, YTOOBI BLIIBUTL U3MEPEHUS C TPyObIMI MOrPELLUHOCTAMM.

Ons kaxxgoro Habopaj (= 1,..., 5) Bcepun i (= 1) paccuntbiBaloT ropn3oHTanbHoe pacCcTosiHue 1 pasHocTb
BbICOT MEXAy ABYMS MyHKTaMM NOABUXKHOIO NPUEMHMKA. [Janee paccynTbiBalOT UX OTKIOHEHUSA OT HOMUHalb-
HbIX 3HA4YEHUN.

2 2.
D; :\/(Xi,j,Z =X;, ;1) Wi g2 = Vi 1)
A= hiio—hijg;
—Di=1, j=1,..5 )
‘C'hi,j = hl,j — h*,

epjj = Dj;

rae X;;k Yijk Nijx — PE3ynbTaThl UISMEPEHNI KOOPAWHAT X, ¥ U h COOTBETCTBEHHO B j-M Habope /-1 cepum B k-
MyHKTE MOABMKHOIO NPUEMHMKA;

D;j. Ah;;— paccynTaHHOE ropU3oHTanbHOE PACCTOsIHINE U Pa3HOCTb BLICOT COOTBETCTBEHHO B j-M
Habope i-n cepuu;
D*, Ah* — HOMWHarnbHbIe (3TANOHHbIE) 3HAaYEHNSA FOPU30OHTAITbHOIO PACCTOSIHUS U Pa3HOCTU BbICOT
COOTBETCTBEHHO;
€p; ;» &h; ;— OTKINOHEH!E OT HOMMHAMBHOTO 3HAYEHMS FOPUIOHTAIBHOTO PACCTOAHMA N PASHOCTM BbICOT
COOTBETCTBEHHO.

Ecnu kakoe-nnmbo OTKIIOHEHWE He YOOBMNETBOPSET XOTs Gbl O4HOMY U3 ABYX YCIIOBUIA ypaBHeHWS (2), To
NoJ03pEBAIOT Hanunyve Belibpoca (BbIGPOCOB) B COOTBETCTBYIOLLMX U3MEPEHMUSIX U NPOLieaypY NOBTOPSIHOT.

|8Di,j| < 2,5 \/Esxyy
|8h,',j| <2,5 \/ESh, (2)

roe Sxy ns,— nnéo 3apaHee onpeneneHHoe CtTaHaapTHOE OTKITOHEeHUe CornacHo I'IOJ'IHOMaCLLITa6HOMy MeTO-
ay, nnbo 3HaYeHus, YCTaHOBJ1€HHbI€ NU3rOTOBUTENIEM.
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6 MonHasa MeToAMKa UCNbITaHUN

6.1 UamepeHue

MonHas MeToOMKa UCTbITaHWI BKINOYaeT B cebs Tpu cepun namepeHuin. MocnegosaTenbHOCTb N3Mepe-
HWI B KaXXKO0W CepUN MOEHTMUYHA YNPOLLEHHOW MeToaMKe UcnbiTaHuii. MoMeHTbl HaYana nocnegoBaTenbHbIX
Cepwii U3MepeHUii 4OIMKHbI ObiTb pasaeneHbl MHTepBanom He meHee 90 MUH.

6.2 Pacuer
6.2.1 O6LwuMe nonoxeHus

PacyeTnpoBoasT B ABaaTana. Ha nepeom aTane oTAenbHble M3MepPEHNsi CPaBHMBAKOT HEMOCPEACTBEHHO
C UMELLMMNCA HOMUHASBHBIMU (3TaNOHHBIMW) 3HAYEHUSIMU AT BbISBNIEHUS USMEPEHUIA C rpyObIMU NorpeLu-
HoCTAMU. PaccunTbiBaloT NpeAcTaBnaoLmne HTepec CTaTUCTUYECKUE 3HaYeHNs Ha BTopom aTane. Bce npoue-
Aypbl 060MX 3TaAMNOB ONMcaHbl B CreayoLLmMx nogpasaenax.

6.2.2 MNpepBapuTenbLHas NpoBepKa U3mMepeHnn

Ko Bcem uamepeHusmM BCEX TpEX CEPUI NMPUMEHSIIOT NPOLEeaYpY, NPeAYCMOTPEHHYIO ANsl YNPOLLEHHOW
MEeTOOUKN.

6.2.3 PacyeT cTatuctnyeckmx sHa4eHun

[na Bcex uamepeHun Bo BCeX CEPUSIX PaCCUUTLIBAIOT OLLEHKU X, ¥ U h AN KaXXOOW TOYKU MOABUXKHOIO Npu-
eMHuka k (=1, 2) MeToQOM HaUMeHbLUNX KBaapaToB

. 1 3 5
Xy —Zin,,-,k;

151: 1 j=1
B 138 3
Y= EZZy,;,;k; k=1,2 (3)
i=1 j=1
_ 1 3 5
he=—22hi jk

155

_n

i= 1

j
3aTteM paccunTbiBalOT OCTaTKM (Pa3HOCTU) MO KOOpAMHATaM X, ¥y U h Ans BceX U3MEPEHUN B TpeX Cepusix

Neijk = Xk = Xij ko
Tyijk =Yk~ Yijk k=1,2,j=1,...,5i=1,2,3 (4)

i ik = o= i

[Mony4yeHHble OCTaTK1 BO3BOAAT B KBagpaT M CYMMUPYIOT, BKINtoYasa BCe U3MepeHnsa c nHaekcomk=1umnk=
=2 no OTAENbHOCTY ANS KOOPAMHAT X, ¥ U

3 56 2 2
er ZZZ xi,j, k’
i=1j=1k=1

35 2 5
DN D VI ©

i=1j="1k=1

, 382,
20 =ZZme,,-,k-

i=1j=1k=1

Ctenenn cBoboabl AN X, ¥ U h nQeHTUYHBI. VIX paccumThIBaloT criegyowmnm obpasom:

V=V, = vp=(m-n-1)p=(3-5-1)2=28, (6)
rae m — 41cro cepuii, paBHoe Tpewm;

N — 4Yncno HabopoB B cepun, paBHOE NATH;

[ — YMCINO NYHKTOB NOABWXHOIO NPUEMHMKa, paBHOE OBYM.
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PaccunutbiBatoT CTaHOdapTHbIE OTKIOHEHNA OTAEJIbHOIO USMEPEHNA X, y U h

(7)

M COOTHOCAT NX CO CTaHAaPTHbIMW OTKINOHEHUAMU
[¢2 2. 8
SISO—GNSS RTK,, =vSx TSy, ®)

S1SO—GNSS RTK), = Shy 9)

re S|SO—GNSS RTK,, — 9KCepUMeHTanbHoe CTaHAapTHOe OTKMOHEHNe OTAENbHOM No3nLnK (X, y);
S1SO—GNSS RTK;, — 9KCMeprMeHTanbHoe cTaHAapTHOe OTKMOHEHUE OTAerNbHON BbICOTI (h).

6.3 CtaTuctuveckme ucnbiTaHus
6.3.1 OOLiMe nonoxeHus

CraTtuctmyeckme UCnbITaHMs NPUMEHMMbI TOJTBKO K MOSTHOM METOAUKE NcnbiTaHWi. [Ing uHtepnpetauumn
pe3ynbTaToB CTaTUCTUYECKUE NCTbITAHWS BbINOMHSIOT, UCMOMb3yS:

- obwwe CTaHOapTHbIE OTKITOHEHUA S |so—GNSS RTK »SISO—GNSS RTK}, » nosniy4yeHHble No SMepeHnam n
COOTBETCTBYIOLLUM CTENEHAM CBOOOAbI.

YTobbl OTBETUTL Ha CreaytoLLme BOnpochkl (CM. Tabnuuy 2):

a) Bynet nu paccunTaHHOE SKCnepuUMeHTanbHoe CTaHAAPTHOE OTKIOHEHNE S 50 GNSS RTK,, OTAEb-
HOVi NO3NLIK X, ¥ MEHbLLIE NN PaBHO COOTBETCTBYIOLLEMY 3HAUEHUIO Oy, YCTAHOBNEHHOMY M3roToBUTENEM,
N1 ipyromy NpeanucaHHoMy 3HaueHuio oy, ?

b) ByneT nu paccunTaHHOE SKCNepUMEHTanbHoe CTaHAapTHOE OTKIOHEHWE S|so_GNSS RTK, OTAenb-
HOW BbICOTbI h MeHbLLE UM PaBHO COOTBETCTBYIOLLEMY 3HAYEHUIO Gf,, YCTAHOBIEHHOMY MSFOTOBI/ITeJ'IeM nnm
Apyromy npeannucaHHoMy 3Ha4YeHuto, o,?

c) lMpuHagnexart nu ABa SKCMEPUMEHTAambHbIX CTaHAAPTHbIX OTKMOHEHUS S|So_GNSS RTK,
S1SO—GNSS RTK,, OTAEMBHON nosnumm [x, y], onpeaeneHHble no [AByM pasnniHbIM BbiGOpkam VI3MepeHVIl/I K
OLHOM N TOM Xe COBOKyI‘IHOCTVI NpeanosioXuB, YTO 3TV ABE Bbl60pKVI nmetoT o,u,MHaKOBoe YNCIIO CTENEHEN CBO-
60,E|,bIV + VyVI V + Vy COOTBETCTBYHOLWIME S|50—GNSS RTK, n SISO GNSS RTK, y

d) I'IpMHap,nex(aT nM [Ba 3KcnepumeHTanbHbIX CTaH,EI,apTHbIX OTKMOHEHMA S|sO_GNSSRTK, Y
SISO—GNSS RTK, OTOEeNbHON BbICOThI h, ONpeAeneHHbIe No ABYM pasfnyHbIM BbIGOpKam M3aMepeHuia, K 0gHOM 1
TOW e cosoxynHocm NPeanosnoXune, YTO 3TK Be BbI60pKVI I/IMeIOT O/[IJMHAKOBOE YNCII0 CTeneHe cBo6oAb! v, 1
¥V, COOTBETCTBYIOLLEE S|S0 GNSS RTK;, Y S1SO—GNSS RTK,,

OKcnepuMeHTarnbHble CTaHOAPTHLIE OTKITOHEHNS S Y § MOXXHO MONYYnTb U3:

- OBYX BbIDOPOK M3MEPEHWIA, BbINOTHEHHBIX OAHUM U TEM XXe 000pYyAOBaHNEM;

- OBYX BbIDOPOK M3MEPEHMI, BbINMONTHEHHbIX Pa3nMyHbIM 000pyL0BaHMEM.

Onsa cnegyowmnx ucnbiTaHni ypoeHs gosepust (1 —a) = 0,95, n cornacHo npegHasHa4YeHWIo M3MepeHNI
umcro cteneHeit cBoGoapl v, v, =56 nv, =28.

Tabnuuya 2 — Cratuctuyeckue UcnbiTaHUA

Bonpoc Hynb-runotesa AnbTepHaTMBHas runotesa
a) SISO—GNSS RTK , < Oxy SISO—GNSS RTK, ~ Sxy
b) SISO—GNSS RTK 4, < Oh SISO—GNSS RTK, ~ Oh
c) Gxy = Gxy Oxy # Oxy
d) op =0p op # Op
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6.3.2 Bonpoc a)

Hynb-runoteay, yTBepxaatoLuyto, HTO 3KCNIepUMEHTasbHOE CTaHAAPTHOE OTKMOHEHNE S|S0 GNSS RTK,,
OTZEMBHO MO3ULMK [X, y] MEHBLLE UMK PABHO TEOPETUECKOMY WM MPEABAPUTENBHO YCTAHOBIEHHOMY 3HAYE-
HIIO G, ,, HE OTBEPTaloT, ECNN BLINONIHEHO CrieAytoLLee yCroBue:

2
XO‘95(VX +Vy )

S1SO—GNSS RTKy, < Oxy

Vx +Vy
2 11
S1SO—GNSS RTKy, < Oxy %9;€§5®; i
1o g5 (56) = 74,47; (12)
SISO—GNSS RTK,, < Ty JT: Sy 1,15. (13)

B npoTMBHOM Criyyae Hynb-runoTesy oTBepraoT.
6.3.3 Bonpocb)
Hynb-runotesy, yTBepxaatoLLyio, 4To akCrnepUMeHTanbHOe CTaHAAPTHOE OTKIOHEHNE S|so_GNSS RTK),

OTAENbHOM BbICOTbI h MEHbLLE UNn paBHO TeopeTu4eCcKkomMmy Unum npeaBapumTesribHO yCTaHOBJIEHHOMY 3HAa4Y€HUI0
Cp, HE OTBEpratoT, ECNU BbINOMHEHO CneaytoLlee ycroBsne:

X§795(VX +Vh) ] (14)

S1SO—GNSS RTK,, = Oh

Vh
%6.05(28) (15)
SISO—GNSS RTK;, < Oh o8
1595(28) = 42,34; (16)
41,34 (17)
S1SO—GNSS RTK;, < 0h =op-1,22.

B npoTMBHOM criy4Yae Hynb-rMnoTesy OTBEpraoT.
6.3.4 Bonpocc)

HeoGxoammo onpedenutb, NMpuHagnexat N [ABa SKCMEepUMEHTarbHbIX CTaHAAPTHbIX OTKIIOHEHUS
SISO—GNSS RTK,, Y SISO—GNSS RTK,, OTAEeNbHOMN No3numm [x, y], onpeaeneHHble No ABYM pasfnyHbIM BbIGOp-
Kam M3MEPEHWUIn, K OQHOMN M TOW e COBOKYNMHOCTU. COOTBETCTBYHIOLLYIO HYMb-TUNOTESY, YTBEPXKAAOLLYIO, YTO
Oyy = Oyy, HE OTBEPIAIOT, ECIN BLINOIIHEHO CrieAytoLLee yCrioBue:

2
s (18)
1 < ISO—GNSS RTKXy

< SF»]_ /2(VX +v ,Vx +V );
Fio/2(V +9,,vy +V 2 ¢ Y Y
t-ar2(Vx + ¥y Vi £vy) S1S0—GNSS RTK,,

2
1 S1S0—GNSS RTK,, (19)
Fogr5(5656) 52 < Fo g75(5656)

0875 $1SO—GNSS RTK,,

Fo,975 (56,56) = 1,70; (20)
2
$1SO—GNSS RTK,, (21)
0,59 < 5 <1,70.

$I1SO—GNSS RTK,,
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B NnpoTMBHOM crnydae Hynb-runoTesy OTBEPratoT.
6.3.5 Bonpocd)

rVII'IOTe3y, YTO [ABa J3KCnepumMeHTalribHbIX CTaHAAPTHbLIX OTKITOHEeHUA

S1SO—GNSS RTK, Y

§1SO—GNSS RTK;, OTAEIBbHON BLICOTbI h NPUHAAMNEXAT K OAHON 1 TOW e COBOKYMHOCTY, HE OTBEPraroT, ecru

BbINOJIHEHO CrieayrLee ycrosue:

2

1 S1s0—GNSS RTK;, .
Fr (@ 1v )S > <Fiar2(vh + %)
T=al2i%h T Yh ) S|50__GNSS RTK),

s2
1 _ ~ISO—GNSS RTKj,

Foo75(28.28)  sZ o RTK},

Foo75(28,28) = 2,13;

<Fo g75 (28,28);

82
ISO—GNSS RTK
h <2.13.

s 2
ISO—GNSS RTKy,

0,47 <

B NPOTUBHOM Clly4ae HyInb-rmnoTedy oTBepraroT.

(22)

(23)

(24)

(25)



A.1 N3mepeHus
MecTo Habnoaerus:

MNoroaa:

Twvn v Homep npubopa:
Twvn v HOMep aHTEHHbI UM BCTPOEHHAas! aHTEHHA:

[ara:

BasncHas nuHWS (HOMUHanNbHOE 3HAYEHWNE), FOPM3OHTarNbHOEe paccTosiHue D*=19,996 M, pa3HOCTb BbICOT Ah*=

=0,038 m.
MpeasaputensHo onpeaeneHHoe CTaHaapTHOE OTKINOHEHUe Syy = 15 MM; 5p, = 25 M.

A.2 Pacuer

MpunoxeHune A
(cnpaBo4Hoe)

Mpumep ynpoLeHHON MeTOAMKN UCTIbITAaHUN

Tokno.

AcHo, 5 °C.
AAA01234.
BBB 05678.
2006—01—21

CornacHo ypaBHeHHUIo (1) paccunTaHHble AaHHble NpuBedeHbl B Tabnuue A.1.

Tab6nunua A1 — N3mepeHus n OTKIOHEeHNUs

roct P UCO 17123-8—2011

MyHKT noa- ropu3oH-
Habop BWXXHOIO MamepeHnusi, m TansHoe Pasroctb OTKNOHEHNS!, MM
Ne npueMHuka PaCCTlaﬂHMe, BbICOT, M
J k X y h b, Ah €pij &1
1 1 1 —-67637,433 | —63945,554 | 320,732 — — —_ —
2 1 2 —67654,082 | —63934,442 | 320,781 20,017 0,049 21 11
3 2 1 —67637,448 | —63945,550 | 320,732 — — — —
4 2 2 —-67654,084 | —63934,451 | 320,774 19,999 0,042 3 4
5 3 1 —-67637,450 | —63945,550 | 320,745 — — — —
6 3 2 —67654,083 | —63934,454 | 320,793 19,994 0,048 -2 10
7 4 1 —-67637,453 | —63945,541 | 320,731 — — — —
8 4 2 —67654,077 | —63934,447 | 320,783 19,986 0,052 -10 14
9 5 1 —-67637,450 | —63945,555 | 320,740 — — — —
10 5 2 —-67654,083 | —63934,452 | 320,778 19,998 0,038 2 0
Mpenen kaxgoro
OTKNOHEHUs, MM — — — — — +53 + 88

Bce oTknoHeHus yaqoBnNeTBOPSOT YCIOBUSIM ypaBHEHUs (2).
Hanuuyme BbIGpocoB He 06HapyKeHO.
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MpunoxeHue B
(cnpaBo4Hoe)

Mprmep NONTHON MEeTOAUKN UCTILITAHUN

B.1 U3mepeHus

MecTo HabngeHus: BOoHH.

Moropa: AcHo, 5 °C.
Tun n Homep npubopa: BBB 01234.
Tun n HOMep aHTEHHbI UMM BCTPOEHHAs aHTeHHa: CCC 05678.
Larta: 2006—09—22.

BasncHas nMHusa (HOMMHaNbHOE 3HaYeHWe), roOpU3oHTanbHoe paccTosHue D*=19,994 M, pa3HOCTb BbICOT Ah* =
=0,028 m.
MpeaBaputenbHo onpeaeneHHoe CTaHAAPTHOE OTKIIOHEHUE Syy = 15 MM; S, = 25 Mm.

B.2 Pacuer
B.2.1 MNpeaBapuTenbHasn npoBepka
CornacHo ypaBHeHuto (1) paccumTaHHble aHHble BHECEHbI B Tabnuuy B.1.

Tabnwuua B.1— N3mepeHus n OTKNOHEeHNs

MyHKT
NOZBI- opu3son-
Cepusa | Habop Horo N3amepeHnus, m TarnbHoe | PaskocTk OTKNOHEHUs, MM
Ne npHem- paccTosi- | BbICOT, M
HUKa H1S, M
i J k x y h b, Ah; €p,ij Ehij
1 1 1 1 —-67635,470 | —-63943,197 320,792 — — — —
2 1 1 2 -67652,389 | —63932,527 320,799 20,003 | 0,007 9 -21
3 1 2 1 —-67635,479 | —63943,188 320,788 — — — —
4 1 2 2 —-67652,376 | —-63932,525 320,824 19,980 | 0,036 -14 8
5 1 3 1 —-67635,480 | —-63943,189 320,789 — — — —
6 1 3 2 -67652,387 | —-63932,529 320,810 19,987 | 0,021 -7 -7
7 1 4 1 —-67635,476 | —-63943,192 320,793 — — — —
8 1 4 2 —-67652,393 | —63932,530 320,808 19,997 | 0,015 3 -13
9 1 5 1 —-67635,481 | —63943,192 320,794 — — — —
10 1 5 2 —-67652,390 | —-63932,522 320,803 19,994 | 0,009 0 -19
11 2 1 1 —-67635,478 | —-63943,191 320,800 — — — —
12 2 1 2 -67652,399 | -63932,535 320,823 19,997 | 0,023 3 -5
13 2 2 1 —-67635,479 | —63943,193 320,798 — — — —
14 2 2 2 —-67652,392 | —63932,528 320,828 19,995 | 0,030 1 2
15 2 3 1 —-67635,477 | —63943,194 320,780 — — — —
16 2 3 2 —-67652,396 | —-63932,530 320,797 19,999 | 0,017 5 -11
17 2 4 1 —-67635,475 | —-63943,191 320,786 — — — —
18 2 4 2 —-67652,395 | —-63932,532 320,812 19,998 | 0,026 4 -2
19 2 5 1 —-67635,476 | —63943,191 320,784 — — — —
20 2 5 2 -67652,391 | —63932,534 320,812 19,992 | 0,028 -2 0
21 3 1 1 —-67635,479 | —63943,194 320,798 — — — —
22 3 1 2 —-67652,391 | —-63932,529 320,826 19,994 | 0,028 0 0
23 3 2 1 —-67635,478 | —-63943,195 320,805 — — — —

10



OkoHvyaHue mabnuuyp! B.1
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MyHKT
"opu3on-
MoABIK- Pa3HocTb
Cepus | Habop HOro MamepeHusi, m TanbHoe OTKNOHEHUs, MM
paccTos- | BbICOT, M
Ne npuem-
HUe, M
HYKa
i J k X y h Dj Ahj €pjj &y i
24 3 2 2 —-67652,398 | —-63932,532 320,823 20,000 0,018 6 -10
25 3 3 1 —-67635,485 | —63943,199 320,799 — — — —
26 3 3 2 —-67652,400 | —63932,534 320,813 19,996 0,014 2 -14
27 3 4 1 —-67635,474 | —-63943,195 320,804 — — — —
28 3 4 2 —-67652,394 | —-63932,532 320,831 20,000 0,027 6 -1
29 3 5 1 —-67635,483 | —63943,200 320,793 — — — —
30 3 5 2 —-67652,398 | —63932,537 320,833 19,995 0,040 1 12
Mpenen kaxxgoro OTKNOHEHUS,
MM — — — — — + 53 + 88

Bce oTKknoHeHns yaoBneTBOPSIOT YCIOBUAM ypaBHEHNS (2).
Hanuynsa BbI6pocoB He nogo3peBaeTcs.

B.2.2 PacueT cTaTUCTU4YECKUX 3HAYEHUN

Tabnunua B.2— M3amepeHus, octaTk1 (pasHOCTW) U CTaHAAPTHOE OTKIMOHEHME

MyHKT
Co- | Ha. |NOABMX-

HOrO W3mepenns, m OcTaTok, MM KeapgpaT pasHocT, Mm?
Ne | P Gop npuem-

HUKa

i j k X y h r, r, r, r2 ry2 r,?

1 1 1 1 —-67635,470 | —-63943,197 320,792 —4 -2 64 16 4
2 1 1 2 —-67652,389 | -63932,527 320,799 3 =17 16 9 289
3 1 2 1 —67635,479 | —-63943,188 320,788 -1 5 ) 1 25 36
4 1 2 2 —-67652,376 | —-63932,525 320,824 17 5 8 289 25 64
5 1 3 1 —-67635,480 | —63943,189 | 320,789 -2 4 -5 4 16 25
6 1 3 2 —-67652,387 | -63932,529 | 320,810 1 -6 36 1 36
7 1 4 1 —-67635,476 | —-63943,192 320,793 1 -1 4 1 1
8 1 4 2 —-67652,393 | -63932,530| 320,808 0 -8 0 0 64
9 1 5 1 —-67635,481 | -63943,192 | 320,794 -3 1 0 9 1 0
10 1 5 2 —-67652,390 | -63932,522 | 320,803 8 -13 9 64 169
11 2 1 1 —-67635,478 | —-63943,191 320,800 2 6 0 4 36
12 2 1 2 -67652,399 | -63932,535 320,823 -6 —4 7 36 16 49
13 2 2 1 —-67635,479 | —-63943,193 320,798 -1 0 4 1 0 16
14 2 2 2 —-67652,392 | -63932,528 320,828 1 2 12 1 4 44
15 2 3 1 —67635,477 | —-63943,194 320,780 1 -1 -14 1 1 196
16 2 3 2 —-67652,396 | -63932,530 320,797 -3 0 -19 9 0 361
17 2 4 1 —67635,475 | —-63943,191 320,786 3 2 -8 9 4 64
18 2 4 2 -67652,395 | -63932,532 320,812 -2 -2 —4 4 4 16
19 2 5 1 —-67635,476 | —-63943,191 320,784 -2 -2 -10 4 4 100

11
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OkoHy4aHue mabnuusi B.2

MyHkT
noa-
FCJ:I': Habop BM);(:O_ M3amepenns, m OcTaTtok, MM KsagpaT pasHocTh, Mm2
Ne npuem-
HUKa
i j K X y h r, r, r, r2 ry2 r?
20 2 5 2 -67652,391 | -63932,534 | 320,812 2 -4 -4 4 16 16
21 3 1 1 —67635,479 | -63943,194 | 320,798 -1 -1 4 1 1 16
22 3 1 2 —-67652,391 | -63932,529 | 320,826 1 10 4 1 100
23 3 2 1 —-67635,478 | -63943,195 | 320.805 -2 11 0 4 121
24 3 2 2 -67652,398 | -63932,532 320,823 -5 -2 25 4 49
25 3 3 1 —-67635,485 | —-63943,199 | 320,799 -7 -6 49 36 25
26 3 3 2 —-67652,400 | —-63932,534 | 320,813 -7 —4 -3 49 16 9
27 3 4 1 —-67635,474 | —-63943,195 | 320,804 4 -2 10 16 4 100
28 3 4 2 —-67652,394 | -63932,532 320,831 -1 -2 15 1 4 225
29 3 5 1 —-67635,483 | -63943,200 | 320,793 -5 -7 -1 25 49 1
30 3 5 2 —67652,398 | -63932,537 | 320,833 -5 -7 17 25 49 289
CpegHee no cepuu 1 —-67635,478 | -63943,193 | 320,794 — — — — — —
2 —67652,393 | -63932,530 | 320,816 — — — — — —
CyMMma KkBagpaToB OCTaTKOB — — — — — — 696 379 | 2621
JkcnepumeHTansHoe
cTaHapTHoe oTkioHerne s | Sx =499 | 5,=3,68 | 5,=968 — — — — — —

CornacHo ypaBHeHUio (6), uncno cteneHer cBo6oAbI ANs X, Y U h 0QUHAKOBO U pacCUYUTbIBAETCH Kak
vx=vy=vh=(m~n—1)~p=(3~5—1)-2=28.

B cooTBeTCTBUM C ypaBHEHMEM (7) CTaHAAPTHbIE OTKIIOHEHUS OTAENBHOIO U3MEPEHWS X, ¥ U h paccunTbIBatoT cneay-

loLwmm obpasom:

12

2 2
8, = zrx = er = % =4,99 Mwm;
Vy 28 28
2 2
s = 2ry - 21y = 1379 _ 368 mm
y vy 28 28
2 2
5= 27 21 = 2621=9,68MM
Vi 28 28

CornacHo ypaBHeHusiM (8) u (9) COOTBETCTBYIOLME CTAHOAPTHbLIE OTKIIOHEHMS OyayT

SISO—GNSS RTny = \/ZS)Z( + ZS}% = \/4,992 + 3,682 = 6,20 MM;

SISO—GNSS RTKj, = Sp= 9,68 Mm.
B.3 CraTtuctuueckue ucnbiTaHUA
B.3.1 CratucTnyueckum Kputepum K Bonpocy a)
SISO—GNSS RTKXy = 6,20 MM; ny= 15,00 MM; v =VX+ Vy= 56,

6,20<15,00-1,15;

6,20<17,2.



roct P UCO 17123-8—2011

YCroBue NCTbITaHNS BbINOMHEHO, PACCYNTAHHOE BKCTIEPUMEHTaMNbHOE CTaHAAPTHOE OTKIOHEHWE Sis0—GNSS RTK ,
OTAENLHOV NO3NLIMK [X, Y] MEHbLLIE N PABHO COOTBETCTBYIOLLEMY 3HAYEHMIO Gy, YCTAHOBIIEHHOMY U3TOTOBUTENEM, UiTK
Apyromy 3apaHee ONpeAeneHHOMY 3HAUEHUIO oy,

B.3.2 Cratuctuyeckum Kputepui k Bonpocy b)
SISO—GNSS RTK;, =Sh = 9,68 MMm; ¢ = 25,00 mm; v =28;
9,68 <25,00-1,22;
9,68 <30,5.

YcrnoBrMe  MCMbITaHWS  BBIMOMHEHO,  PAacCYMTaHHOE  3KCMEepMMEHTanbHOEe  CTaHOapTHOE  OTKIIOHEHWe
S1SO—GNSS RTK}, OTAENbHOWN BbICOTbI h MEHbLLE UMK PaBHO COOTBETCTBYIOLLIEMY 3HAYEHUIO Gf,, YCTAHOBMNEHHOMY U3ro-
TOBUTESIEM, UNM APYTOMY 3apaHee OnpeaeneHHOMY 3HaYeHUIO G,

B.3.3 Ctatucrtuuyeckum Kputepumn K BOnpocy c)

SISO—GNSS RTK,, = 6,20 MM; Sis0_GNSS RTK,,, = 6,00 MM; v = v, + v, = 56;

0,59< —— 3844 <1,70;
36,00

0,59<1,07<1,70.

YCroBYE UCTIbITaHNS BLIMOSTHEHO, HYTb-TMMOTE3Y, YTBEPXKAAILLYIO, HTO CTAHAAPTHBIE OTKNOHEHISSIS0—GNSS RTK
M SiSO—GNSS RTK,, MPVHaANIexaT K O/HO 1 TOIA e COBOKYMHOCTM, HE OTBEPTaloT Ha I0BEPUTENLHOM YPOBHE 95 %.

B.3.4 CTaTVICTVI‘-IECKVIVI KpuTepum K Bonpocy d)

SISO—GNSS RTK, = 9,68 MM; Sis0_gNss RTk , = 10,00 MMm; vy, = 28;

047<-219 <5 43,
10000

b

0,47<0,94<2,13.

YcnoBue UcnbiTaHus BbIMNOSIHEHO, HyInb-rnunoTeasy, yrBepxaarLlyto, 4HTo CTaHAapTHbIE OTKITOHEHUA Sig0_—GNSS RTK p,
n SISO GNSS RTK j, npuHagnexaTt K O4HOM 1 TON xe COBOKYMNHOCTU, HE OoTBepraroT Ha AOBEPUTESIbHOM YPOBHE 95 %.

MoxxHo cp,enaTb BbIBOA, YTO U3MEPEHME TPEXMEPHON NO3NLUM, nony4YeHHoe B rOpuU30OHTalNbHbIX KOOpAUHATax [x, y] n
BbICOTE h pasnnyHbIMn O6paSLl,aMl/l M3MEPEHNI HE NOABEPXKEHO BANSHUIO CUCTEMATUYECKMX MOrPELLHOCTEN.
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MpunoxeHue A
(cnpaBo4Hoe)

CBefeHusi 0 COOTBETCTBUU CCbINTOYHbIX MeXAayHapoAHbIX CTaHAApPTOB HaUlMOHANbHbLIM CTaHAapTamMm

Poccuiickon ®egepauumn

Ta6bnunua OAA

O603Ha4YeHne CCbINTOYHOro CTteneHb co-
MEXOyHapoA4HOro cTaHaapTa | OTBeTCTBUSA

O603Ha4eHVe 1 HanMeHoBaHWe COOTBETCTBYHOLLEro HaunoHanbHOro ctaHaapTta

Teopusa»

MCO 3534-1:2006 MOD FOCT P 50779.10—2000 (MCO 3534-1—93) «CTtaTUCTN4yeCKne MeTo-
Abl. BEposiTHOCTb U OCHOBbI CTATUCTUKW. TEPMUHBLI U OnpeaeneHns»
MCO 17123-1:2002 IDT FOCT P NCO 17123-1—2011 «locypapcTBeHHasi cuctema obecneve-

HUS eanHCTBa uamepeHun. OnTuka u onTuyeckne npubopel. Metoanku no-
NeBbIX UCMbITAHWI reoe3n4eckmx 1 Tonorpagmyecknx npudopos. YacTb 1.

Husenupbi»

NCO 17123-2:2003 IDT FOCT P NCO 17123-2—2011 «ocynapctBeHHas cuctema obecneye-
HUSA eguHCTBa M3MepeHuin. OnTuka n ontuyeckne npmbopel. Metoamkn no-
NneBbIX UCMbITAHWI reode3n4eckmx 1 Tonorpaguyecknx npmdopos. YacTs 2.

aﬂeKTpOHHble TaxeomMeTpbI»

NCO 17123-5:2005 IDT FOCT P NCO 17123-5—2011 «l'ocypapcTBeHHasi cuctema obecneve-
HWUS eguHCTBa M3mepeHuit. OnTuka u ontudeckne npubopsl. MeToamkm no-
NneBbIX UCMbITAHWI reoe3n4eckmx 1 Tornorpagmyecknx npudopos. YacTs 5.

NCO 4463-1:1989 — *
NCO 7077:1981 — *
NCO 7078:1985 — *
NCO 9849:2000 — *

xogutcs B PefepanbHOM MHAOPMALMOHHOM POHAE TEXHUYECKUX PErfTaMEHTOB U CTaHA4ApPTOB.

BETCTBMSA CTaHAAPTOB:
- IDT — naeHTUYHbIN CTaHaapT;
- MOD — moaucuumpoBaHHbIi CTaHAAPT.

* COOTBETCTBYIOLUMIN HaLMOHarbHbIN CTaHAapT OTCyTCTBYET. [lo ero yTBepxaeHUs peKoMeHayeTca CnonbL3oBaTh
nepeBof Ha PYCCKUI A3bIK JaHHOTO MeXayHapoaHoro ctanaapta. Nepesoa AaHHOro MexayHapoaHoro ctaHaapTa Ha-

MpumedaHune—B HacToAwWweNn Tabnuue ncnonb3oBaHbl cnegyrouimne ycnoBHblie 0603Ha4YeHns CTENEHN COOT-

YK 528.5, 528.02:006.354 OKC 07.040
17.040
17.180

KntoyeBble crioBa: reofesunst, reogesndeckne nsmMmepeHust, UCnbiTaHnsa reoge3myeckmx HpVI60pOB

T86.10

Pepaktop O.A. CmosiHogcKasi
TexHuveckun pegaktop B.H. lpycakosa
KoppekTtop FO.M. lNpokogresa
KomnbtoTepHas Bepctka A.H. 3onomapesol

CpaHo B Habop 18.12.2012.  TMognucaHo B neyatb 05.02.2013.  dopmat 60 x 84%. ["apHuTypa Apuan.
Yecn. ney. n. 2,32.  Yu.-u3a. n. 2,20. Tupax 88 aks. 3ak. 114.

oryrn « CTAHOAPTUH®OPM», 123995 Mockea, 'paHaTHbI nep., 4.
www.gostinfo.ru info@gostinfo.ru
HabpaHo Bo ®Ir'YMN « CTAHOAPTUHO®OPM» Ha M3BM.

OTtneyvataHo B punuane Pryrn « CTAHOAPTUHO®OPM» — tun. «MockoBckuit nevaTHuk», 105062 Mocksa, J1anuH nep., 6.
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