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[TOCTP UCO 17123-8—2011

[lpeaucnoBue

Llenn nnpuHumnel ctaHgapTusauum B Poccunckon egepaunmnyctaHosneHbl egepanbHbiM 3aKOHOM OT
27 nekadpst 2002 r. Ne 184-03 «O TeXHMUYECKOM perynmpoBaHiun», a npasuna NpuMeHeHnst HauMoHanbHbIX
ctaHgapToB Poccunckon egepaunmmn — OCT P 1.0—2004 «CtaHpgapTtusauma B Poccunckon deagepauun.
OCHOBHbIE MOSTOXEHUSAY

CBepgeHUA o cTaHgapTe

1 NOAINOTOBIIEH ®epepanbHbIM rocygapcTBeHHbIM YHUTAPHBIM NpeanpuatTnem «BcepoccUncknin
Hay4dHoO-UccneaoBaTesibCKUN  UHCTUTYT  (PUSUKO-TEXHUYECKUX WU pagunoTexHudecknx usmepeHun (PIyrl
«BHNNPTPWU») Ha ocHOBe CODCTBEHHOro ayTeHTUYHOIO nepesoia Ha PYCCKUNA A3bIK MeXOyHapo4HOro cTaH-
napTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHnyeckum komutetom no ctaHgaptmusaumm TK 200 « 3TanoHbl U NOBepOYHBIE CXEMbI»

3 YTBEPXXOEH MWBBEOEH B JEVCTBWE Mpukaszom deaepansHOro areHTCTBa rno TEXHUYECKOMY pery-
NNPOBaHUIO M MeTPONOrnn oT 22 HosIbpA 2011 r. Ne 567-cT

4 Hactoqawun ctaHaapT ngeHTudeH mexayHapoaHomy ctaHgapty MCO 17123-8:2007 «OnTuka 1 onTm-
yeckme npnbdopbl. MeToauKN NONEBLIX UCNBLITAHUN recae3ndyeckux 1 Tonorpadudecknx nprudopos. HacTb 8.
[ToneBble wucnblTaHMAa GNSS-annapaTtypbl B pexume «KuHemaTuka B peanbHOM BpeMeHu» (RTK)»
(1ISO 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)»).

HaunmeHoBaHMe HacTodlWero ctaHgapta MSMeHeHO OTHOCUTENTbHO HAaUMMEHOBaHUA YKa3aHHOro MeXxAay-
HapogHoro ctaHgapTa ana npuseaeHuda B cootTeeTcTBMe cTOCT P 1.5— 2004 (nogpasgen 3.5).

[Tpy NpUMeHeHUN HACTOALLEro ctaHaapTa pekoMeHAYyeTCs UCNONb30BaTh BMECTO CChINTOYHBLIX MeXayHa-
POOHBLIX CTaHOAPTOB COOTBETCTBYIOWME UM HaUMoHanNbHble cTaHgapTel Poccunckon ®egepalm, ceegeHna o
KOTOPLIX NpUBeaeHbl B AOMNONTHUTENbHOM NpunoxeHumn A

5 BBEAEH BINEPBbIE

ViHgbopmayus 06 U3MEeHeHUsIX K HacmosuwemMy cmaHOapmy nybnukyemcs 8 €Xe200H0 U30agaeMOoM
UHOpMaUUOHHOM yKalzamerne «HauuoHanbHbIe cmaHoapmabi», a mekcm U3MeHeHUU U NMorpasoK — 8 eXXeMe-
CAYHO U30asaeMbiX UHOpMalUUOHHbLIX YKazamensax «HayuoHanbHbie cmaHOapmbi». B cniydyae nepecmompa
(3aMeHbI) Ui OMmMeHbI Hacmosauwe20 cmaHoapma coomeemcemeyroujee yesedomMmiieHue byoem ornybriukogaHo
8 eXXeMeCs4YHO U30asaeMoM UHpopMalyUOHHOM yKka3zamerne «HayuoHarnbHble cmaHOapmbl». Coomeemcecmaeay-
rowast UHopMayus, yeeOoMIIeHUE U meKecmbi pa3Mellaromcsi makxe e UHGbopmMaluUuoHHOU cucmeme obujezo
roib308aHUss — Ha obuyuanbHOM calime @eodepallbHo20 a2eHmemea rno mexHU4YeCcKoMy pea2ynupo8aHUuro U
Memporoauu 8 cemu ViHmepHem

© CtaHgapTtuHdgopm, 2013

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UITU YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHma o6es paspeweHnsa PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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[lpeancnoBue K mexxgyHapogHomy ctaHgapty MCO 17123

NCO (MexagyHapoaHas opraHmsauuna no ctaHgapTusaunn) npeacrtasnset cobon BCEMUPHYIO doeaepa-
LIH0, COCTOSALLYIO U3 HALlKMOHAaNBbHBIX OpraHoB no ctaHgapTusaumn (kommteTbl — YneHbl NCO). PaboTa no pas-
paboTKe MeXayHapodHbiX cTaHaapToB 0Obl4HO BegeTcsd TexHudeckumm komutetamm MNCO. Kaxabin
KOMUTET-YreH, 3aMHTepecoOBaHHbIA B TEMe, ANS peLlleHns KoTopon obpasoBaH gaHHbIN TEXHUYECKUN KOMUTET,
nMeeT NpaBo ObITb NpeaAcTaBNeHHbIM B 3TOM KoMuteTe. MexxayHapoaHble opraHmsaunn, npaBUTENbCTBEHHLIE
N HenpaBUTENbCTBEHHLIE, Nogaepxueatrowne cessb ¢ MCO, Takke npuHMmMmatoT yyacTtume B pabote. NCO TecHo
coTpygHudaeT ¢ MexayHapoaHou anekTpotexHundeckon kommccuenn (MOK) no Bcem Bonpocam cTaHaapTUsa-
LI B 0DNACTU SNEKTPOTEXHUKMN.

[TpoeKkThbl MeXayHapoaHbIX CTaHOAPTOB pa3pabaTbiBaloTCsl B COOTBETCTBUM C NPpaBUiaMn, YCTAHOBIEH-
HeiMW AnpekTnesamu MCO/MOBK, vacTb 3.

[TpoeKTbl MeXxXayHapoaHbIX CTaHAaPTOB, NPUHATEIE TeXHNYECKUMMN KOMUTEeTaMK, HanpaBaloTCs KOMUTE-
TamM-4Y/ieHaM Ha ronocoBaHue. na nx onybnnkoBaHUSA B KA4YeCTBe MeXAyHapoaHbIX cTaHOapToB TpebyeTcs
oaobpeHne He meHee 75 % KOMUTETOB-YEHOB, Yy4aCTBOBaBLUMX B FONIOCOBaHUN.

BHUMaHMe obpallaeTcd Ha TOT pakT, UTO OTAeNbHbIE 3NeMEeHThI HAaCTOALLLero cTaHgapTa MOryT COCTaB-
NaTb npegMeT naTteHTHbIX NpaB. NCO He AoMKHA HECTU OTBETCTBEHHOCTL 3a UAEHTUUKALLMIO 3TUX NAaTEHTHLIX
npas.

MexgyHapoaHbin ctaHgapT NCO 17123-8 Obin paspabotaH TexHudyeckum kommutetoMm NCO/TK 172
«OnTnkKa n ontndeckne npnubopbl», NogkomutetTom MNK 6 «"'eocagesnyeckne 1 Tonorpadpuyeckme npndopbI».

MexgyHapoaHbin ctaHgapT MCO 17123 cocTouT U3 cnegylowmx 4yacten nog odumm HaMmMmeHoBaHUEM
«OnTnKa n ontrudeckne npndopsl. MeToanKn NoneBbIX UCMbITAHUN recge3nvyecKkmnx 1 Tonorpagpuyecknx npnuodo-
DOBY»:

- Hactb 1: Teopus;

- YacTb 2: HuBenumphl;

- YacTtb 3: TeoaonuTsl;

- YacTb 4: DnekTpoontuieckne gansHomMmepbl (npndopbl EDM):

- HacTb 5: ONeKTpOoHHLIE TaXeoMeTpbl;

- YacTb 6: BpalwarwLwmecs nasepsl;

- YacTtb 7: Ontudveckune npmnbopbl AN YCTAHOBKN MO OTBECY;

- YacTb 8: lonesble ncneitaHna GNSS-annapaTtypbl B pexxume «KnHemaTtumka B pealibHOM BpeMeHM»

IV
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BBeaeHue K mexayHapoaHomy ctaHgapty UCO 17123

CtaHgapt MCO 17123 ycTaHaBNMBaET NoneBbie MEeTOANKU AN onpeaeneHuda 1 oueHKN Npeln3noHHOC-
T reogesnyeckmnx NnpndbopoB U BCnomMoraTenbHoro obopyaoBaHus, UCNoNb3yemMblX AN U3MEPEHUSI B CTPOM-
TeNbCTBE U reogesnn. 3TN UCNBITAHUA B NEepBYIO o4vepedb NpeaHasHadeHbl ANdA NoNeBbIX MOBEpPOK Ha
NPUroAHOCTb KOHKPETHOro npubopa Anst BeINONMHEHUS BNM3KUX HEOTNOXKHBLIX 3a4a4 1 HA COOTBETCTBUE TPebOo-
BaHUAM APYrMx cTaHOQapToB. OTU 3adadn He npeanararoTcs Kak UcnblTaHua Angd npuemMkm Unu BbinoHeHUs
OLEHOK, bonee KOMMIMEKCHBIX NO XapakTepy.

NCO 17123 MOXKHO paccMaTpmMBaTh Kak HaYanbHbIW LWWAar B npoLecce oueHK HeonpeaeneHHOCTU N3Me-
peHua (a UMeHHO — U3MepaeMon BenninHbl). HeonpeaeneHHOCTL pe3dynbTaTta usMmepeHnd 3aBUCUT OT paja
dpakTopoB. Cloaa, cpean Npodero, BXoO4sAT: NOBTOPAEMOCTb (CXOAMMOCTL), BOCMPOU3BOAMMOCTL (MOBTOPSe-
MOCTb B pasHble gHW) K TwaTeNnbHaa oleHKa BceX BO3MOXHbIX MICTOYHUKOB MOTPELUHOCTU, B COOTBETCTBUN C
pykosoacteoM MCO «PykoBOoACTBO NO BbIpaXkeHUo HeonpeaeneHHocTu nsmepeHnd (GUM)».

[aHHbIe noneBble MeToAbl paspaboTaHbl KOHKPETHO ANS NPpUMeEHeHUd in Situ, He Tpebys cneymansbHOro
BCNOMOraTensbHoro obopyaoBaHus, 1 npeagHasHavyeHbl KOHKPEeTHO AN CBeAEHUA K MUHUAMYMY BO3OQEUCTBUM
aTMocdepesl.
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[lpeancnoBue K HacTosILLeMy CTaHAApPTY

Llenbto pa3zpaboTKK [‘ocyaapCTBEeHHbIX CTaHOapTOoB Poccrnckon denepaninu
[OCTPWNCO 17123-1—TOCT P UNCO 17123-8 (panee — FOCT P NNCO 17123) asnaeTca npamMoe npumeHe-
HUe B Poccrnnckon Pepepann BOCbMW YyacTteu MeXOyHapoaHOoro cTaHaapTa

NCO 17123-1:2002—NCO 17123-8:2007 noa obwmm HanmeHoBaHUeM «ONTUKa M ontudeckne npmudopsl.
MeToanKkmn noneBbIX UCNbITAHWUN reoge3ndecknx U Tonorpadpuiecknx npndbopoB» B NpakTU4eCcKon AeaTeNbHOC-
T NO METPONOrn B 00NacTn reoae3nyecknx M3amMepeHni: npn paspadoTke n npuMeHeHn MeTo4nK BbINOHEe-
HUA N3MEepPeHUU, UCTbITAHUAX (B TOM 4YucCne MNMpU UCNBITaHUAX ANA uenen yTBep)XAeHUa Tuna cpeactBa
N3MepeHU), MoBEpPKE U KannbpoBKe reoaesnyecknx nprudopos.

bonbWMHCTBO AencTBYOWKMX B Poccunckon deagepaunm ctaHgapToB U MeTogukK, pernamMmeHTUpPYoLWmnx
METOAbl UCTMBITAHUW reoe3ndeckon annapaTypsl, Obiny paspadoTtaHbl B 90-e roabl NpoLWIoro Beka npuMeHm-
TeNbHO K annapaTtype OTe4eCTBEHHOIO NPOU3BOACTBA, pa3paboTaHHOW paHee. OTU MEeTOdbl HE OXBATbIBAKOT
BCe COBpeMeHHble B1UAbl UsSMepeHU B reoges3nn U He Bcerga CoOOTBETCTBYIOT MEeTPONOrM4Yecknm 1 TeXHU4ec-
KM XapaKTepucTmkam coBpeMeHHoU annapaTtypbl. K TOMy e HekoTopble MeTodbl UCMbITAHUM HENPUMEHUMBbI K
MMMOPTHBIM cpeacTeam namepeHun (ganee — CU), coctasnawowimm B Hactodawee spemMsa oT 90 % ao 95 %
ncnonb3yemon B Poccum reogesndeckon annapatypsbl. daHHble 00CTOATENLCTBA NPUBOAAT K HEOOXOAUMOCTU
pa3paboTKn METOAOB UCMbITAHWUA, COOTBETCTBYIOLLIMX COBPEMEHHOMY YPOBHIO.

[TpumeHeHune ctaHgapTtoB cepun FOCT P UCO 17123 B reogesnyeckon n tonorpadpnyeckon npaktmke
MNO3BOJIUT BbINMONTHATE OLIEHKY MEeTPONOrndyeckux XxapaktepucTuk Bcex coBpeMeHHbIX BuaoB CKH B noneBbIX
YCNOBUAX, aHANMOMMYHbIX YCNOBUSIM 3KCnnyaTaumn. Takon noaxoa gaet 6onee A40CTOBEPHbLIE 3HAYEHUA METPO-
NOrMYecKuUx XxapakTepucTuK, NOCKONbKY NabopaTtopHble UCNLITAHWUSA, KaK NpaBUIio, AatT O0nee BbICOKNE 3HaYe-
HUA NPeUun3nOHHOCTU, YeM Te, KOTopble MOXHO MONy4YUTb B pealnbHbIX YCNOBUAX aKkcnnyaTtauun. Ons
MMNOPTHBIX CY npuMeHeHMe 3TuX cTaHOapTOB AaeT BO3MOXHOCTb OLIeHUTb MeTPONorMyeckmne xapaktepucTtu-
K MO TEM MeToAUKaM, KOTopble MCNOMNb3YIOTCA PUPMaMU-U3roTOBUTENAMIN B NpoLiecce 3aBOACKUX UCTbITaHUN
N TECTUPOBAHUA.

OueHkn meTponorudecknx xapaktepuctnmk cooTBeTcTBYOTI OCT PNCO 5725-1—2002 « ToYHOCTL (Npa-
BUNMBbHOCTb U NPELU3NOHHOCTL) METOAOB U pe3ynbTaToB naMepeHn. Hacte 1. OCHOBHbIE NONOXEHUA U onpe-
OeneHuns».

VI
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

[[ocypapcTBeHHada cuctema obecnevyeHma eguUHCTBa UBMEPEHUN
OINTUKA U ONTUYHECKUE MNMPUBOPDI
MeToauKn noneBbIX UCNBLITAHUU reofe3nvyeckux n Tonorpacduveckux npudopos

YacTtp 8

[MoneBble ucnbiTaHua GNSS-annapatypsbl B pexume «kKuHemaTtuka B peanbHoM BpeMeHU» (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)

IlaTta BBegeHnsa — 2013—01—01

1 Obnactb npuMeHeHus

HacTtodawun ctaHgapT ycTaHaBNMBaeT MeToAbl MONeBbIX UCMBITAHUX ANA onpeaeneHnsa U OUEeHKN npeLm-
3MOHHOCTU (NOBTOPSIEMOCTU) NPUEMHON annapaTtypbl rmodanbHbIX HaBUraLWMOHHBIX CMYTHUKOBBIX CUCTEM
(GNSS)numxscnomoratenbHOro 0d6opyaoBaHUs B pexmme « KuHemaTuka B peansHoM BpeMeHn» — «Real-time
kinematic» (RTK) npnnposegeHU uasmepeHnn B CTPOUTENLCTBE, reogesn nnpomMelluneHHocTU. KGNS S-cuc-
Temam oTHocaTea GPS, TTIOHACC, a takxke oyayuime cuctemol Tuna GALILEO. 3T ucnbiTaHnsa B NepByHo o4e-
pedb npegHasHaveHbl AN NPOBEPKU B NoMe NpUrogHoOCTU KOHKPETHOro Nprubopa, MMeroLLIerocs B Hannm4uu,
Ons peweHUsa Tekyllen sagadm 1 COOTBETCTBUA ero TpeboBaHUAM APYIrMX CTaHOapTOB.

HacTtodawun ctaHgapT He pacnpocTpaHaeTcs Ha KOMNNeKCHbIe Mo XapaKkTepy UCnbiTaHUA AN NPUeMKU
MM BbINMOSTHEHUS OLEHOK pabo4nx nokasaTenen.

2 HopMmaTuBHbIE CChINKN

Hwkecneayrowmne AOKYMEHTHI, Ha KOTOPLIE MPUBOASATCS CChINKN, SIBMNSIHOTCHA 00s13aTEeNbHBIMU AN NPpUME-
HeHUst HacTosiero ctaHagapTa. B oTHOWEHM AaTUPOBaHHLIX CChINMOK AeUCTBUTENBHO TONBKO YKasaHHOe n3aa-
HMe. B OTHOLWIEHNM HeaaTUPOBAHHBLIX CCbINOK AEUCTBUTENBHO nocneaHee nsgaHue nyodonukauum (BKnovas
Nnodble N3MEHEHNS), Ha KOTOPYHO AaeTCsl CChIfKa.

NMCO 3534-1—2006 CraTtuctuka. Cnosapb U ycnoBHble 0b0o3HayYeHus. HacTts 1. TepMuHbl, UCNOoMb3ye-
Mble B TEOPUN BEPOATHOCTU, N 0DLLINe CTAaTUCTUYECKNE TEPMUHDI

NMCO 9849:2000 OnTtuka nontmndeckne npnbopesbl. ['eocgesndveckme n tonorpagpuyeckme npmndopbl. Cno-
Bapb

NMCO 17123-1—2002 Ontuka nontmndeckne npnbdopsl. MeToanki noneBbiX UCNbITAHUN reoge3nvecKnX
n Tonorpadunvecknx npndopoB. HacTtb 1. Teopus

NMCO 17123-2—2003 Ontuka nontmndeckne npnbdopsl. MeToankn noneBbiX UCNbITAHUA reoe3nvecKnX
n Tonorpadgpuyecknx npubopos. Hactb 2. HuBenupobl

NMCO 17123-5—2005 Ontuka nontmndeckne npnbdopsl. MeToank noneBbiX UCNbITAHUA reoe3nvecKnX
n Tonorpadpuyiecknx npubopoB. HacTb 5. ONEKTPOHHbIE TaXeoOMEeTP b

GUM PykoBoACTBO NO BhIpaXXeHUo HeonpeadeneHHOCTU B U3MEPEeHU

VIM MexagyHapoaHbIn CrioBapb OCHOBHbLIX U 0DLWMX TEPMUHOB B 0O61aCT MeTPONOTnn

3 TepMUHbLI M onpepeneHUs

B HacTodweM ctaHgapte npumeHeHbl TepMuHbl no MCO 3534-1, NCO 9849, NCO 17123-1,
NCO 17123-2, NCO 17123-5, GUM n VIM.

U3paHune odbmumanbHoe
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4 OOLwmne NonoXeHus

4.1 BBepgeHue

MeToa nosnumoHupoBaHua RTK aensetca metoaom gndpdpepeHumanbHbIX UISMEPEHUN C UCMOTNb30OBaHN-
eM onopHoro (basncHoro) n noasukHoro (pabovero) GNSS-npnemMHUKoB. INpu ncnonb3zoBaHnn pexuma RTK B
30He aencTBusi ceTn onopHbIX GNSS-CcTaHUMW 0TAENBHOro ONOPHOro NpUeMHUKa He TpebyeTca. Oba npuemMHK-
Ka (OMOPHbIN U NOABWMXKHBLIN) BEINMOMHAKT HabntoaeHna oaHoBpeMeHHo. AudrdpepeHunanbHble nonpaskn, pop-
MUPYEMBbIE ONOPHBIM MPUEMHUKOM, NepedaroT Ha NOABWMXKHbBIM NPUEMHUK NOcCpeacTBOM ODeCcnpoBOAHON CBA3N U
MCNONb3YIOT ANA NMOBbIWEHUA TOYHOCTU onpedeneHna koopauHaT aHTEeHHbI 3Toro npuemHuka. KoopanHaTthl
MOXHO NONy4vnUTh B Ntobon cnucteme, Hanpumep ITRF (International Terrestrial Reference Frame). Ansa npaktu-
YeCKOro UCNonb3oBaHUA 3TU KOOpAUHATHLI NpecbpasytoT B rOPU30OHTalbHbIE KOOPAUHATHLI U annuncouganbHble
BbICOThHI. BnocneacTBUM TONBKO 3TU TUNLI KoopAuHaT obpabaThIBaloT Kak UCXoaHble HabntogaemMble 3HaYEHUS.

4.2 TpeboBaHuA

[Tepen ncnblTaHUSAMWN onepaTop A0MKEH ydoeanTbes, YTo npeunsnoHHocTb GNSS-npruemHuka, aHTeHHBbI
N apyroro obopyaoBaHMs COOTBETCTBYET NOCTABNEHHOW U3MEPUTENBLHON 3adave.

YnpolweHHbIe U NoMHble UCNbITaHUA NTPpUMeHAoT K kKoMnnekty GNSS-npueMHUKOB MaHTeHH, peKoMeH0-
BaHHbIX B MHCTPYKUUAX U3roToBuTens. B cnydyae ncnonososaHua ceteso RTK obecnevnsaloT COBMECTU-
MOCTb Modenen aHTeHH (Hanpumep, KOPPEKTUPOBKY NapaMeTpPOB aHTEHHGI).

[ToeMHUK, aHTEeHHY U BCnoMoraTenbHoe obopyaoBaHMe Angd NoABMKHBLIX MPUEMHUKOB NMPOBEPAIOT Ha
NPUroaHOCTb ANng NnpuMeHeHUsa B AndpdpepeHumnanbHbIX MeTogax M3MepeHUn no TeXHUYECKOW AOKYMeHTaLUuu
N3roTOBUTENS.

OnepaTtop ACIMKeH cnegoBaTh YKasaHUAM, U3NOXKEHHBIM B MHCTPYKLUMAX U3rOTOBUTENA B OTHOLUEHUU
TpeboBaHUN K YyCNOBUAM NPOBEeAEHUSA U3MEPEHUNA, TAKUM KaK MUHUAMAaTbHOE YNCNO CMYTHUKOB, MakKCUMarbHOE
3HauveHune pakTopa notepu TouHocT PDOP (Position Dilution of Precision), MuHMManbHoOe BpemMs Habntoae-
HARA N NHBIE TpebyeMble nNpeaBapuUTenbHbIe YCITOBUA.

[lepen npoBegeHUEM KaXXaoro UsMepeHna onepaTtop yctaHaBnmBaeT NpUeMHUK B UCXoQHOe NoNoXeHne
nyTeM BOCCTAHOBMNEHUS NUTaAHUA KU nonyYvaeT gaHHbIe Nocne TOro, Kak rnofIHOCTLIo 3aBeplleHo onpeaeneHue
LeN1o4YnCneHHoN HeonpeaeneHHoCTH.

PykoBoACTBOM ANA AOCTUXKEHUA NPELU3INOHHOCTM LLEHTPUPOBAHUA aHTEHHbI HAA NYHKTOM HabnogeHun,
Bblpa)XeHHOW Nocpe4CTBOM CTAHOAPTHOIC OTKIOHEHUS, ABNSAETCS:

- UeHTpupoBaHue 1 MM;

- N3MepeHWe BbICOTbl aHTEHHbLI 1 MM.

Ha pesynbTaTbl UCNBITAHUA BNUAKOT pasfnnyHble pakTopbl, TakMe Kak KoHpUrypauusa cnyTHUKOB, BUAU-
Masi B onpeaeneHHbIX MyHKTax, yCcnoBus MoHocdephl U Tponocdepkl, cpeaa ¢ MHOroNy4YeBbIM pacnpocTpaHe-
HMeM BOM3U NYHKTOB HabnoaeHMA, Nnpeun3snoHHOCTL 0bopyaoBaHKUA, KA4eCTBO NporpaMMHOro obecneveHus,
npumMmeHsemoro B noagBMKHbIX GNSS-npuemMHukax nnm B cucteme cbopa gaHHbIX, nepegaBaemMblX ¢ ONMOpPHON
CTaHUMWN.

B HacToswWweM cTaHaapTe (CM. pasaenbl S U 6) npuBedeHbl ABe MeTOAUKN UCMNBITAHUU B NONEBLIX YCIOBU-
ax. Bpems HabnogeHUin Npu NCNbITAHUAX A0IMKHO COOTBETCTBOBATL BbIOpaHHOMY MeToay.

OnepaTop A0MKeH BbibpaTb METOAUKY, KoTopasa Hanbonee COOTBET-
1 O CTBYET KOHKPETHBIM TpeBoBaHUSIM NPoeKTa.

a 4.3 KoHuenuua mMetToauk

McnbiTaTenbHbIA NONUIOH BKKOYAaeT ONOPHbLIN NYHKT U ABa NyHKTa ANnd
O y NOABWXKHOIO NpueMHuKa. INyHKTbl ANa NOABMXHOIO NpMeMHUKa pacnonararoT

BONN3N paccMmaTprUBaemMoro nonuroHa. PacctosiHne mexay 3TMMn ABYMS Ny H-
KTAMW HE AOJTKHO ObITb MeHbLUE 2 M 1 He ACMMKHO npeBbliaTh 20 M. [yHKTbI
10ABWMKHOTO NPUEMHKMKa MOTYT ObITh BbiOpaHbl HENOCpe4CTBEHHO Ha MOMUro-
He (CM. pUCYHOK 1).

b
T — NYHKT NOABUXHOIO NPUEMHUKA; 2 — OMOPHbIN NYHKT, & — MUHUMANbHOE PACCTOAHUE 2 M
(He OOJKHO NpeBblwaTth 20 M); b — pacCcToAHUE OT ONOPHOU CTAHUMN, COOTBETCTBYIOLLEE
NOCTaABNEHHOU 3aa4e
A PucyHok 1 — KoHdurypaumsa cetm Ha NornuroHe
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[ OpU30OHTaNbHOE PacCTOAHME U PA3HOCTL BLICOT MeXay ABYMSA NYHKTaMM MNOABMXKHOTO NpUeMHUKa onpe-
O0ensitoT MeTogamMun, NpeLUn3noHHOCTb KOTOPLIX BbllLe 3 MM, 06e3 npumeHeHnsa metoga RTK. 3T 3Ha4yeHns cum-
TaloT HOMUHANbHLIMU (3TANOHHBLIMW ) 3HAYEHUSAMU 1 UCNONb3YIOT HA NepPBOM 3Tane AByX MeTo40B UCNbITAHUN.
[ OpU3OHTaNbHbIE PACCTOSAHUS U PA3HOCTb BbICOT, pacCUYUTaHHbIE MO U3MEPEHHBIM KoopaAMHAaTaM B KaXXa0oM
Habope namepeHnin, cpaBHUBaKOT C STUMU HOMUHANBHBIMWU 3HAYEHUAMU, YTODLI YOeAUTLCS, YTO USMEPEHUA HE
nMmetroT BblbpocoB. OaHako HOMUHAanNbHLIE 3HAYEHUA HE UCNOMBb3YIOT B CTAaTUCTUYECKUX KPUTEPUSIX.

Cepus nsmepeHn BKIoYaeT NaTb HabopoB. KaXkabii HAbop naMepeHna BKovaeT nocnegoBaTesibHble
M3MEPEHNA B ToUKaxX 7 u 2.

HTepBan BpeMeHn Mexay nocnenoBartenbHbIMUA HabopamMm U3MepeHnin AOTKEH COCTaBNATL NPUDNN3N-
TeNbHO 5 MUH. OTO TpeboBaHMe onpeaenaeT UHTEPBaN MeXay cepuUsiMn namepeHn NpMMepHO B 25 MUH, a NATb
HabopPOB N3MepeHU B 0DOUX NMYHKTaX pasMeLleHUs NoaBUKHOMo NpUeMHMKa A0MKHBbI ObITb PaBHOMEPHO pac-
npegerneHsl No 3TOMY UHTepBany. Bemuay Toro, 4to UMK MSMEeHYNBOCTU BITUAHUA TUMUYHOTO MHOIOMYy4YeBOro
pacnpocTpaHeHunst coctaBnseT okoso 20 MUH, npoleaypa namepeHunst byaeTt, B OCHOBHOM, NOKPLIBATL Nepunoa
3TOro BNUALLEero gpakropa.

MoMeHT Havana Kaxgon HOBOW cepun AoKeH ObliTb oTAeneH nHTepeanom He meHee 90 MUH. Takum
oDpa3oM, MHOXECTBO NocneaoBaTenbHbIX CEPUN UIMEPEHNN DyAET oTpaXaTb BNUSIHUE TakKUX PakTOPOB, Kak
Nn3MeHeHne KoHgUrypauum CryTHUKOB, U3SMEeHeHMe YCNOBUIN MOHOCEe Pl U TpOMoCdephl.

B 3TOM CBA3KN cTaHAapTHLIE OTKITOHEHUS!, pacCcYnTaHHble NO BCEM U3MEPEeHUsIM, NpeacTaBnaT cobon
KONMUYECTBEHHYIO MEPY NPeUn3nOHHOCTH, YYNTLIBAOLWYHO BIUSAHUE TUMUYHBLIX akTopoB Npu HabnoaeHUNAX
CNYTHUKOB.

YnpolleHHada MeToguka BKIoYaeT TONbKO OQHY Cepuo UsMepeHMn 1 NO3TOMY KacaeTCH TONbKO onpeae-
NeHns BbIBPOCOB, a HEe CTaTUCTUYECKON OLUeHKN. 1 HanpoTUB, NnonHaa MeToamka UCNbITaHUA BKIIHOYaeT TpU
cepun M3mepeHnnm M AononHUTENbLHO MO3BOMNAET paccHyTaTb cTaHAapTHbIE OTKMOHEHUS U cTaTUCTUYECKME
KpUTEPUN.

4.4 Metoauka1. YnpolleHHasa MeToAUKa UCTbITaHUN

YnpolleHHas MeToauKka UCNbITaHWW BKNOYaeT OAHY CEPUD U3MEPEHUIA N NMO3BOMAET OTBETUTL Ha BOI-
POC: HaXoAUTCA NN NPELIN3NOHHOCTb NCNOMNb3yeMoro 0bopyaoBaHus B npeaenax ycTaHOBEHHOro A0NyCTUMO-
roO OTKIOHEHMUS.

YnpolleHHas MeToauKka ncrnblTaHUMM OCHOBaHa Ha orpaHUYeHHOM Yncne uamepeHunin. Noatomy sHavynmoe
CTaHOapTHOE OTKINOHEHNE HEBO3MOXXHO MOMYYUTb M CTAaTUCTUYECKME UCTBITAHNA He NpuMeHstoTes. Ecnn Tpe-
byeTca Bonee ToUHasa oLeHKa 0b6opyaoBaHUA, pEKOMEHAYETCA BbIMOHATL Bonee CTPoryo NosfiHy MeToOauUKy
NCTBITAHNNA.

4.5 MeTtoauka?2.llonHaa MmeToaAuKa UCNbITAHUN

[ToNHYI0 MeTOAMKY UCNbITAHUN UCNONb3YIOT AN onpegeneHna Hannydllero 4o0CTMXKUMOro KpUtepua npe-
LIU3NOHHOCTU NCMOSIb3YyeMoro obopyaoBaHus.

[TonHas MeToaMKa UCNBITAHWU BKOYaEeT B cebs TpU cepum nsmepeHun unpeagHasHadeHa angaonpeaene-
HAA BKCMEPUMEHTAaNbHOIo CTaHAAPTHOIO OTKITIOHEHMNA NPU U3MEPEHNN OAHOM NOIULLUN.

[TonHy0 MeToaMKy UCTBITAHUA UCMONL3YIOT AN onpeaeneHus:

- KpUTEpUA NpeLmnsnoHHOCTM 0b60opyaoBaHUA B AaHHbLIX YCNOBUAX (C yH4ETOM TUNUYHBIX KPaTKOCPOUHBLIX U
OONTrOCPOYUHBIX BITUAHUN);

- KpUTEepust NpeLmMsmoHHOCTN 0bopyaoBaHUA, UCNOMb3yeMOoro B pasnumyHble nepuoabl BpemMeHn Unn B
pPa3nnYHbIX YCIIOBUSIX (KpaTHbIE BbIOOPKA);

- Mepbl coOnocTaBNeHUst NPeUnsNOHHOCTU pasnNMYHOro 0bopyaoBaHus, 4OCTUXKUMON B PaBHbLIX YCITOBU-
AX.

Heobxoanmo NpUMEHUTL CTaTUCTUYECKNE KPUTEPUM ANA onpeaeneHnus, NpuHaaneXmT N NCNonb3aye-
MblA B 3KCNEPUMEHTEe 0bpaseL, K TOW Ke COBOKYMHOCTU, YTO N 0Dpasel, Aatolnii TeopeTuieckoe ctaHaapTHOe
OTKIOHeHUe, N NpuHagnexar N1 Asa obpasla 13 pasHbIX 3KCNePUMEHTOB K O4HOWU 1 TOU XXe COBOKYMHOCTM.

5 YnpoweHHaa metToanKa UcnbiTaHUN

5.1 U3MepeHue

[nsa ynpolleHHoONn MeToanK UCNbITaHUA NPOBOAAT OOHY CEPUIO U3MEPEHW, B KOTOpOoN HabnwgaTens
[0OJDKEeH NoNy4YuTb NATb HAOOPOB N3MEPEHNI B ABYX MYHKTaX pacrnonoXeHns noasuXHoro npuemMHuka. Mocne-
oBaTenbHOCTb U3MEPEeHUn NpuBeaeHa B Tabnuue 1, B koTopon ctonbel, obosHadyeHHbIN «[ocneaoBaTtenb-
HocTb N2y yKasbiBaeT nocreaoBaTefibHOCTb U3MEPEHUN.
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Tabnuya 1—TlocnegoBaTenbHOCTb UBMEPEHUN ANS OOHON CEPUN

NocnenoBaTenb- _ . [TyHKT NOABUXHO- flomepenne
HOCTb No epus | Habop J ro npuemMHuKa k
X Y h
1 1 1 1 X111 Y111 Ny 11
2 1 1 2 X1,1,2 Y112 Ny 42
9 1 2 1 X121 Y121 h1,21
4 1 2 2 X129 Y122 h1,2,2
5 1 3 1 X131 Y131 131
6 1 3 Z X132 Y132 Ny39
7 1 4 1 X1,4,1 Y1,4.1 14
8 1 4 2 X142 Y142 Ny a2
9 1 5 1 X1 5 1 Y15, 451
10 1 O 2 X152 Y1572 Ny 5.2

KOHKpeTHbIN Habop N3MEePEHNN BBIPaXKAKT KaK X; iy, Vi Nk TAE X, y 1 hABNATCA KoopanHaTamu
MyHKTa B MECTHOW cucteme koopauHat. IHOeKc / onpeaensiet HOMep cepuun, MHAEKC | — HoMep Habopa r
MHOEKC K —HOMep NMyHKTa NOABWXKHOIO NpuemMHuka. Hanpumep, x4 3 » ABNAETCA 3Ha4YeHUeM KoopaunHaThl X,
MONYy4YeHHbIM B TPETbeM Habope NepBoii cepumn U3MepPEHUA, Koraa NoABMKHBIN MPUEMHUK HAXOAUCSA B TOUKe 2.

[TocnegoBaTenbHOCTb U3MEPEHUN PEKOMEHAOYETCH OCYLLECTBMATL B COOTBETCTBUMN € Tabnuuen 1 n B
MNOJTHOU MeToauKe UcnblTaHUU (CM. 6.1).

5.2 PacueTr

Pe3ynbTaThl OTAENbHBIX U3MEPeHUN cpaBHMBAKOT HEMOCpPeaCTBEHHO ¢ UMELMMNCA HOMUHAaNbHBIMA
(3TAaNOHHBLIMW) 3HAYEHUSAMU, YTOOLI BbISIBUTb U3MEPEHUS C TPYOLIMUM MNOrPELLHOCTSMM.

Onsa kaxaoro Habopa /(= 1,...,5)Bcepun i (= 1) paccynTbIBaAOT TOPUIOHTANBHOE PAaCcCTOAHNUE N PA3HOCTb
BLICOT MeXxay ABYMSA NyHKTaMM NOABWXKHOIO NpueMHuka. anee paccynteiBaloT UX OTKIIOHEHUA OT HOMUHATNb-
HbIX 3HAYEHUN.

oy :\/(Xf,j,z X )+ Wij2 = Yij )7
Ah;i=hjio—hjjiq;
SDIJ:DIJ_D*;f:1: j=1,...,95 (1)
enij = Nij—h",

TA€ X; i o ¥i j ko N j x — PE3YyNbTaTbl USMEPEHNN KOOPANHAT X, y U h COOTBETCTBEHHO B j-M Habope /-1 Cepin B k-M
NYHKTE NOABUXHOIO NPNeMHUKA;

D; P Ah; j k — PaccynTaHHoe ropusoHTanbHoe pacCcTosfHWe U PasHOCTb BbICOT COOTBETCTBEHHO B M
Habope /-1 cepuu;
D*, Ah* — HOMWUHanbHbIE (3TAaNOHHbIE) 3HAYEHUS TOPU3OHTANBHOMO PAacCTOAHUA U PA3HOCTU BLICOT
COOTBETCTBEHHO;
£D; ; » &h; ; — OTKIOHEHWE OT HOMHAMBHOTO 3HAYEHNA TOPUIOHTAIIBHOTO PACCTOAHNA M PA3HOCTU BbICOT
COOTBETCTBEHHO.

Ecnu kakoe-nnbo OTKNOHeHUe He yOOBNEeTBOPAET XOTs Obl 0OAHOMY N3 ABYX YCIMOBUU YpaBHEHUA (2), TO
noao3peBaroT Hann4vmne Bblbpoca (BbIDPOCOB) B COOTBETCTBYHOLLMX U3MEPEHUAX U NMpoLedypy NOBTOPSIHOT.

‘ng,j‘ <2, x/ESX :

ey <2,9 V2sy, (2)

n s, — nNnbo 3apaHee onpeaeneHHoe cTaHAapTHOE OTKIOHEHWE CorfiacHo NonHoMacLluTabHoMy MeTo-
ay, Nnbo 3HavYeHuns, yCTaHOBIEHHbIE N3rOTOBUTEIEM.

'A€ Sy,
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6 lNonHass MeTOAMKA UCMNbITAHUN

6.1 U3amepeHuUue

[TonHasa MeToauKa UCMNbITaHUW BKNoYaeT B ceds Tpu cepun namepeHui. NocnegoBaTenbHOCTb U3MeEpe-
HAW B KaXXOQ0oW cepun aeHTU4YHa ynpoLeHHoOW MmeToaunke ncneltTaHn. MomMeHThl Havana nocrnegoBaTeribHbIX
cepumn N3MepeHniA 4oMKHbI ObITh pasaeneHbl MHTepBanom He meHee 90 MUH.

6.2 Pacuer

6.2.1 OOLWune nonoxeHus

PacuyeT npoBoaaT B ABaaTana. HanepsomaTtane oTAaebHbie U3MEPEHUA CpaBHUBAOT HEMNOCPEACTBEHHO
C UMERLLMMUNCA HOMUHANBHBLIMU (3TANOHHBIMW) 3HAYEHUAMU 418 BbIABNEHNA N3MEePEHUIA ¢ rpyObIMK NorpeLL-
HOCTAMW. PaccynTbiBalOT NpeacTaBnaoLLlmMe UHTepec cTaTUCTUYECKNE 3HaYeHUs Ha BTopoM 3Tane. Bee npole-
aypbl 060U1X 3TanoB onucaHbl B creayowmx noapasgenax.

6.2.2 lNpeaBaputenbHasa NpoBepKa U3MepeHUn

Ko BceM nsmepeHnsam Bcex Tpex cepuil MpUMEeHSoT npoueaypy, NnpeaycMoTpeHHYo ANS ynpoLLeHHON
METONKHA.

6.2.3 PacueTcTatTUCTUYECKUX 3HAUYEHUW

[1Nna BcexX usmepeHnUn BO BCexX cepudax paccHMUThIBaOT OLLEeHKU X, ¥ U h ANA KaXXA0W TOYKUA NOABWMKHOTO NMp K-
eMHuKa k(= 1, 2) MeTo4OM HaMMeHbLUMUX KBagpaToB

3aTeM pacCUUTLIBAIOT OCTATKM (PasHOCTM) MO KOOPAMHATAM X, ¥ U h ANS BCEX U3MEPEHU B TPEX CEpUIX
F'xijk = Xk — Xjjk
k= Ve Yiik k=1,2.j=1,..5,i=12 3 (4)
hiik = M= Nk

[Tony4yeHHbIe 0CTaTKM BO3BOAAT B KBaApaT M CYMMMPYIOT, BKIToUas Bce UsMepeHUsa CUHAEeKCOMK=1nk=
=2 No OTAEeNBbHOCTN ANA KOOPpAUHAT X, V U

3 5 2
PAEDIDID N A
i=1j=1k=1
31 51 2 (5)
>ry =LLZfﬁ,,-,ki
i=1j=1k=1
2 31 51 21 2
Zrh :ZLZrm,j’,k'
i=1j=1k=1

CTteneHu cBoOOALI ANA X, ¥ U h naeHTUYHbL. VIX paccunTeiBalOT cneaylowmm odbpasom:
V= V= vp=(m-n—-1)p=(3-5-1)2=28, (0)

rae m — YUCIo Cepui, paBHoe TpeM;
n — 4yncno HabopoB B cepuin, paBHOE MATHU;
p — 4YNCNO NMYHKTOB MNOABWXHOIO NPUEMHUKA, paBHOE ABYM.
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PaccunTblBalOT cTaHQapPTHbIE OTKITOHEHUA OTAeNbHOro USMepeHus X, Yy n h

2|2

SXzM Vy :\J 28

sy=\ Vy _\ 28 ;

_ Zrhz - Zrhz

Sh_)\ Vh \J 28

N COOTHOCHAT UX CO CTanHddaP THBIMIA OTKITOHEHUAMMW

2 3
SISO—GNSS RTK,;, = \/Sx TSy, (8)

S|SO—GNSS RTK}, — Sh: (9)

'A€ S|SO—GNSS RTK,, — IKCMEPUMEHTaNbHOE CTaHAAPTHOE OTKNOHEHME omeano@ nosnLnu (X, y);
S|SO—GNSS RTK;, — 2KCMepuUMeHTarnbHoe cCTaHAapTHOe OTKIMOHeHUe OTAENbHOM BbICOThI ().

6.3 CtaTucTtuiyeckue UcnbiTaHUA
6.3.1 OOLWue nonoxeHus

CTaTuctmyeckme UcnblTaHUg NPUMEHUMbI TONbKO K MONMHOWM MeToauKe UcnbiTaHuK. [Ang nHTepnpeTau v
pe3ynbTaToOB CTATUCTUYECKUE UCMbITAHNA BLINOMHAKT, MCMNONb3YA:

- obuwMme cTaHAapPTHbIE OTKIMOHEHUAS 50— GNSS RTKyy ,S1SO— GNSS RTK;, » M0JIyHEHHbIE N0 U3MEPEHUAM U
COOTBETCTBYHOLUM CTENEHAM CBODOAHI.

UTOoObI OTBETUTL Ha cneayrowme BONpockl (CM. Tabnuuy 2):

a) byaet nu paccuyuTaHHOE 3KCNnepuMeHTanbHoe cTaHJapTHOE OTKIIOHEHUE S|1so— GNSS RTKy, oTAenNb-
HOW NO3NLUN X, ¥ MeHbLUEe U1 PaBHO COOTBeTCTBymmemy 3HA4YeHuo G,,,, YCTaHOBNEHHOMY |/|3r0T0|3|/|TeneM
NN apyromy npegnmcaHHoOMY 3Ha4YeHUo G y

b) byaeT nu paccuyuTaHHOE aKcnepuMeHTanbHoe cTaHg4apTHOE OTKITIOHEHUE S| GNSS RTK, OTAEeIb-
HOW BbICOThI 1 MeHbLUE NI PaBHO COOTBETCTBYHOLLEMY 3HAYEHUIO Gp, YCTAHOBNEHHOMY U3roTOBUTENEM, UK
Apyromy npeanncaHHoOMY 3Ha4YeHWto, o7

c) lNpuHagnexat nNM gBa 3SKCNepUuMeHTanbHbIX CTaHOAPTHLIX OTKINOHEHUA S50 GNSS RTK,, n
S1S0— GNSS RTK,, oTAeNbLHOW No3uunn [x, yl, onpegeneHHble No ABYM pasfiMYHbIM BbIOOpKam MsmepeHmm K
OOQHOWN N TOU Xe COBOKyI'IHOCTM npeanonoXns, YTo 3TN ABE Bbl60pl{l/l MMEeT 0QNHAKOBOE YNCIO CTENEHEN CBO-
60ﬂ,b| Vx'l' Vyl/l VX+ Vy, COOTBETCTBYROLWNE S 1sn__GNSS RTKX A SISO GNSS RTKX ?

d) lNpuHagnexat nu aBa 3kcnepumMeHTalbHbIX CTaHﬂ,apTHbIX OTKNOUEeHNS SISO—GNSS RTK}, n
S1SO—GNSS RTK}, oTAeNbHOW BICOTHI h, onpeaeneHHble No ABYM pa3fMYHbIM BEIDOPKaM U3MEPEHNI, KOOHON U
TOW K& COBOKYMHOCTW, NPeANONIoXNB, YTO 3TU BE BbIDOPKU MMELOT 0NHaKoBOe YNCNOo cTerneHeln cBoboabl vy, U
V, COOTBETCTBYIOLIEE S 50_GNSS RTK;, Y SISO—GNSS RTK},

JKCnepuMeHTarnbHble CTaHAapTHbIE OTKNOHEHUA S N S MOXHO NOMYYUTb U3:

- ABYX BbIDOPOK N3MepeHWUin, BbINONHEHHBLIX OAHUM U TEM e 0D0opyaoBaHNEM;

- ABYX BbIOOPOK N3MepeHnin, BbIMONHEHHbIX pa3nnyHbIM 060opyaoBaHUEM.

[na cnegyrowinx ucneltaHun yposeHb gosepunda (1 — o) = 0,95, n cornacHo npegHasHa4vyeHUo NaMepeHni
4MCIIo cTeneHen cBoboak! vy +v, =56 nvy, = 28.

Tadbnwua 2 —Crtatnctnyeckne UcnbiTaHus

Bonpoc Hynb-runotesa AnbTepHaTMBHAA rMnoTesa
a) SISO—GNSS RTK , = Oxy SISO—GNSS RTK,, > Oxy
b) SISO—GNSS RTK ,= Oh SISO—GNSS RTK, ~ Oh
C) Gxy = Oxy Gxy # Oxy
d) Ch = Eh CGp # Eh
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6.3.2 Bonpoc a)

Hynb-runoTesy, yTBepxaaroLlyro, YTO 3KCnepuMeHTanbHoe CTaHgapTHOE OTKITOHEHWE S50 GNSS RTKy,
OTAENbHOW MNO3UL MK [X, Y] MEHbLLIE NN PaBHO TEOPETUYECKOMY NN NpeaBapUTefibHO YCTaHOBNEHHOMY 3HAYE-
HUIO G,,,, HE OTBEPratT, eClin BbINOMHEeHO crneayoLee YCnoBue:

Xy’

%3,95(‘5( tVvy) (19)

$1SO—GNSS RTK,,, S ny\ N ;

x TVy
%5.05(56) ()
S1SO—GNSS RTK,, < W\ 55

xﬁ% (96) = 74,47; (12)
7447 (13)

SISO—GNSS RTKy, < Oxy 1" z5 = Gy - 1,19,

B npoTnBHOM cnyyae Hynb-runoTesy oTBepratoT.

6.3.3 Bonpocb)

Hynb-runoTesy, yTeepxaatoLLyto, 4To 3KCnepuMeHTarnbHoe cTaHAapTHOe OTKNOHEHWUE S|go_ GNSS RTK;
OTAENbHOW BbICOThI h MEHbLLE UM PpaBHO TEOPETUYECKOMY UM NpeaBapuTenbHO YCTAaHOBNEHHOMY 3HaYEHUIO
G}, HE OTBEpratT, eCrv BbINOIHEHO cneayoLlee yCroBue:

Xégg,(\’x T Vh ) (14)

S1SO—GNSS RTK), S Gh\ :

Vh
15
SISO—GNSS RTK), < ®h | XO9258(28): "
X5 o5(28) = 42,34; (16)
S1SO— GNSS RTK;, S %h 412’24 = o 1,22 (7)

B npoTMBHOM Criydae HyMNb-rnnoTesy OTBepratoT.
6.3.4 Bonpoc c)

HeobxoaMmo onpeaennTb, NpuHaanexaTt N ABa 9KCNepuMeEHTamNbHbIX CTaHAAPTHBLIX OTKIOHEHUS
S1SO—GNSS RTK,, " SISO—GNSS RTK,, OTAENbHON NO3ULINK [X, ¥], onpeaeneHHble No ABYM pa3nnUyHbIM BbIOOp-
KaM MsmepeHMM K O[O 1 TOM e COBOKYMHOCTH. COOTBETCTBYIOLLYHO HYMb-TUMOTE3Y, YTBEPKAAIOLLYIO, UTO

ny: ny, HE OTBEepPrarkoT, eCJii BbINOJIHEHO ClieAyiiolee yCI1OoBUeE.

Z 1
"ISO—GNSS RTKy, _ (18)

> |SO—GNSS RTKy,

1

Fi_ai2(Vx +Vy,vx +Vy)

s2 (19)
1 ISO—GNSS RTK,,,
< < F0’975(56, 56),

Foo75(5656) sic anss RTK,
Y

F0’975 (56,56) = 1,70; (20)
2
>ISO—GNSS RTK,, (21)
0,59 < 5 <1,70.
S

ISO—GNSS RTKyy,
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B NpoTUMBHOM cnydae Hynb-rMnoTesy oTBepratoT.
6.3.5 Bonpoc d)

[MnoTe3y, 4TO ABa JKCNepUMeHTanbHbIX CTaHOapPTHbIX OTKIMOHEHUSA S1SO—GNSS RTK, 1
S1SO— GNSS RTK, OTAENBbHOW BbICOTBI 1 NPpUHaANexaT K O4HOW 1 TOM Xe COBOKYMHOCTW, He OTBepratoT, ecnu
BbINMOMHEHO criegytoLiee ycrioBume:

2

1 S1SO—GNSS RTK 3
v : 2 . <F1ar2(Vh + Vh ) (22)
102t FVh) - Sigo_anss RTK,
1 Jr
F 28,28 : ;SO_GNSS - <Fq g75 (28,28); (23)
097525:25) siso_ anss RTK,
Fo 975 (28,28) = 2,13; 24)
§2
0.47 < IZSO—GNSSR Kn <513 25)
s

ISO—GNSS RTKf

B npoTnBHOM crny4ae Hynb-rmnoTesy oTBepratorT.



A1 N3mepeHnsn
MecTo HabnoaeHus:

[loroaa:

[laTa:

= 0,038 m.

[TpegBapuTenbHO onpeaeneHHoe cTaHAapTHOE OTKITOHEHME Sxy

A.2 PacueT

1mn n Homep npubopa:
UM Y HOMEP aHTEHHbI UMY BCTPOEHHAaA aHTEeHHa:

[TpumMep ynpoweHHON MeTOAUKU UCTILITaHUN

[MpnnoxeHwne A
(cnpaBo4HOe€)

Tokno.

HAcHo, 5 °C.

AAA 01234.
BBB 05678.
2006—01—21
basncHas nuHKA (HOMUHaNbHOE 3HAYEHNE), TOPU30HTanbHOe paccTosHne D*= 19,996 m, pasHOCTb BbICOT Ah* =

CornacHo ypaBHeHuto (1) paccynTaHHble AaHHble NpuBedeHbl B Tabnnue A.1.

Tadonwunuya A1 — MN3mepennsa n OoTKNOHEeHNS

OCT PUCO 17123-8—2011

=135 MM; §p, = 25 MM.

[TyHKT noa- | OpU30H-
Habop BUXKHOTO NamepeHus, m TaTIbHOC PasHOCTS OTKINOHEHUSA, MM
No NPUEMHUKA paCCT:ﬂHHme’ BBICOT, M
i k X y h D, Ah, £n Ay
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 —-670637,448 | —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
[1pepen kaxxgoro
OTKITOHEHUSA, MM — — — — — + 53 + 88

Bce OTKNOHEHNA yOOBNETBOPSIOT YCITOBUSM YPaBHEHNS (2).
Hannune BoIBpoOCOB HE OBHAPYKEHO.
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[MpnnoxeHwe B
(cnpaBo4HoOe€)

[TpumMep NONMHOU MeTOAUKU UCTIBITAHUN

B.1 UamepeHnn

MecTo HabnwoaeHus: BOHH.

[Toroaa: HAcHo, 5 °C.
Twun n Homep npmnbdopa: BBB 01234.
TN HOMEP aHTEHHbI UK BCTPOEHHAA aHTEHHA: CCC 05678.
[lara: 2006—09—22.

basncHas nuHMA (HOMUMHaNbHOE 3Ha4YeHue), ropu3oHTanbHoOe pacctosHune D*=19,994 m, pasHOCTb BbICOT Ah* =
= 0,028 m.

[TpenBapuTenbHO onpeeneHHoe CTaHAapTHOE OTKIOHEHKeE S,

v 15 MM; §p, = 25 MM.

B.2 Pacuer
B.2.1 NpeaBapuTtenbHasa npoBepkKa
CornacHo ypaBHeHuto (1) paccyntaHHble AaHHbIE BHECEHBI B Tabnuuy B.1.

Tabnwuwya B.1— MN3mepeHnsa n oTKNoHEHUS

[TyHKT
- [ OpU30H-
Cepua | Habop HOTo AamepeHna, m TankHoe | PasHocTk OTKNOHEHUA, MM
No PMEM- PACCTOA- | BbICOT, M
KA HUe, M
i j k X y h D, Ah, i “h,ij
1 1 1 1 —67635,470 | —=63943,197 320,792 — — — —
2z 1 1 2z —67652,389 | —63932,527 320,799 20,003 0,007 O —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 3
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
[ 1 4 1 —67635,476 | —-63943,192 320,793 — — — —
3 1 4 2z —67652,393 | —63932,530 320,808 19,997 0,015 3 -13
O 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 2z 2 1 —67635,479 | —63943,193 320,798 — — — —
14 2z 2 2 —67652,392 | —63932,528 320,828 19,995 0,030 1 2
15 2z 3 1 —67635,477 | —=63943,194 320,780 — — — —
16 2z 3 2z —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 2z 1 —67635,478 | —-63943,195 320,805 — — — —

10




OkonyaHue mabnuusi B. 1

OCT PUCO 17123-8—2011

[TyHKT
[ OpnU30H-
OHBIX- ansHoe | PasHocTb
Cepua | Habop HOro NamepeHusa, m ! OTKNOHEHUA, MM
PaACCTOA- | BbICOT, M
No Nnpuem-
HUEe, M
HUKa
i i k X y h Dj Ahj D.i h,ij
24 3 s 2z —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 2z —67652,400 | —63932,534 320,813 19,996 0,014 s -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 0 —1
29 3 5 1 —67635,483 | —63943,200 320,793 — — — —
30 3 5 s —67652,398 | —63932,537 320,833 19,995 0,040 1 12
[1peaen KaxXgoro OTKIOHEHWS,
MM — — — — — + 53 + 88

Bce OTKNOHEHNS yAOBNETBOPSAIOT YCNOBUSM YpPaBHEHUSA (2).
Hanununs BeI6GpOCOB HE NOJ03PEBAETCH.

B.2.2 PacyeT ctTatTnCTUYeCKMX 3HAYEHWWN

Tabnwunua B.2— N3amepenuns, octatkm (PasHOCTN) U CTaHAAPTHOE OTKNOHEHNE

[TyHKT
Co- | Ha. |MOABAX-

HOTO MamepeHus, m OcTaToK, MM KeagpaTt pasHocTv, MM2
Ne | P oop nprem-

HUKa

j j k X y h r, r, r e rf r,*

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

11
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OkoH4yaHue mabnuusi B. 2

[TyHKT
noa-
s:ﬂ- HaBop BMT;O' NamepeHus, M OcTaTtok, MM KeagpaT pasHocTu, MM2
Ne NpUeM-
H1KA
j j k X y h r, r, r e rf r,°
20 2 5 2 —67652,391 | -63932,534 | 320,812 2 —4 —4 4 16 16
2 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 2 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 7 25 4 49
25 3 3 1 —67635,485 | —=63943,199 | 320,799 —7 -6 5 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 | 320,304 4 —2 10 16 4 100
28 3 4 2 —67652,394 | —-63932,532 | 320,331 -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
CpeaHee no cepum 1 —67635,478 | -63943,193 | 320,794 — — — — — —
2 —67652,393 | —-63932,530 | 320,816 — — — — — —
CymMmma KBagpartoB OCTATKOB — — — — — — 696 379 | 2621
JKCnepnMmeHTarnbHoe
cTaHaapTHOe OTKNoHeHne s | Sx = 4,99 s, = 3,68 Sp = 9,68 — — — — — —

CornacHo ypaBHeHUIO (6), Yncno cteneHen ceoboabl Ans X, y n h 0OAMHAKOBO U PACCUNTLIBAETCH KaK

vx=vy=vh=(m'n—1)~p=(3~5—1)-2=28.

B cooTBeTCTBUM C ypaBHEHUEM (7)) CTAHAAPTHbIE OTKITOHEHUS OTAENBHOINO U3MEPEHUA X, YU h pacCHNTLIBAIOT Crieay-

oMM 0bpasom:
2 2
SX= er :\erx = @ :4!99 MM;
Vy 28 \ 28
2 2
' s
S, = Zy =\/Z = 379 = 3,68 MM;
28

Yy, 28
2 2
I I
sh=\f2” =\j228“ =\/2621=9,68MM.
Vh 28

CornacHo ypaBHeHusiM (8) n (9) COOTBETCTBYIOLMNE CTAHAAPTHbLIE OTKITOHEHUS ByayT

SISO_GNSSRTK,, = | 2,52 + D57 =499 +368% = 6,20 mm

SISO—GNSS RTK;, = Sp = 9,68 MMm.
B.3 Ctatncrnyeckne ncnbiTaHuA
B.3.1 CtatTuCTU4YeCKNN KPpUTEPMN K BONpPOCYy a)

SISO—GNSS RTK}(y — 6,20 MM, ny= 15,00 MM, V =\r'x+ \r'y= 56,
6,20<15,00-1,15;

6,20<17,2.
12
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YcnoBue ncnbiTaHUs BbINOMHEHO, pacCHYUTAHHOE 3KCNEePUMEHTaNbHOE CTaHA4APTHOE OTKIOHEHNE S50 GNSS RTK 5,
OTAENBHOM NO3NLWK [X, ¥] MEHbLLIE NN PABHO COOTBETCTBYIOLLEMY 3HAYEHWIO Gy, YCTAHOBNEHHOMY N3TOTOBUTENEM, ot
Apyromy 3apaHee onpeaeneHHoMy 3Ha4eHUIO G,

B.3.2 CtaTucTtnuyeCcKnm Kputepumm K sonpocy b)

SISO—GNSS RTK 4, = Sh — 9,68 MM, G = 25,00 MM,V — 28,
9,68 <25,00.1,22;

9,68 <30,5.

YcrnoBne - UCNbITAHUSA  BbINOJIHEHO,  PacCyYNTAHHOE  3KCMEepUMEHTarnbHOEe  CTaHOapTHOE  OTKIOHEHME
S|ISO—GNSS RTK;, OTAENbHOW BLICOThI h MEHbLUE UIK PaBHO COOTBETCTBYIOLLEMY 3HAYEHUIO G, YCTAHOBIIEHHOMY U3I0-
TOBUTENEM, U APYroMy 3apaHee onpeaeneHHOMY 3Ha4eHWI0 Gy,

B.3.3 CtatuctnyecKknm Kputepumn K BOnpocy c)

SISO—GNSS RTK,, ~ 9,20 MM; Sis0__GNss RTK,, = 0,00 MM; v = v, + v, = 56;

0,59 < 5844 <1,70;
36,00

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

YcnoBue ncnblTaHUA BbIlMOJTHEHO, HYIb-TUNOTE3Y, YTBEPXKAAKWYH, HTO CTAHOAPTHBIE OTKIOHEHUA S 50 __GNSS RTK

~ Xy
A A o
M SISO—GNSS RTK , MPMHAANEXAT K OIHOW 1 TOM & COBOKYMHOCTM, HE OTBEPraioT Ha A0BEPUTENbHOM YPOBHE 95 %.

B.3.4 CtaTucTnyeCKnm Kputepmmn K sonpocy d)

SISO—GNSS RTK;, = 9,68 MM; Sis0_—GNss RTK , = 10,00 Mm; vy, = 28;

0,47 < 95,70 <2,13;

100,00

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

YCrnoBwve UCMbITaHUs! BBINONHEHO, HYNb-TUNOTE3Y, yTBEPXKAAIOLLYIO, YTO CTAHAAPTHbIE OTKITOHEHUSI S|S0 GNSS RTK
N SSO__GNSS RTK , MPVHAANEXaT K 0AHOW 1 TOW e COBOKYMNHOCTU, He OTBEPratoT Ha AOBEPUTENIBHOM YpoBHE 95 %.

MoxxHO caenaTb BbIBOA, YTO UBMEPEHNE TPEXMEPHOW MO3NLNN, MONTYYEHHOE B TOPU3OHTaNbHbLIX KOOpAMHATAaX [X, y] v
BblCOTe h pa3nn4HbiMK 0bpasyamm n3amepeHni He NOABEPXKEHO BIMTUAHUIO CUCTEMATUYECKUX MOTPELLHOCTEN.

13
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Mpunoxenwne A
(cnpaBo4HoOe€)

CBegeHUA 0 COOTBETCTBUU CCbINTOYHbLIX MeXAYHapPOAHbIX CTaHAAPTOB HaLUMOHaNbHbLIM CTaHOapTam
Poccunckou ®epgepauunm

Tadbnwua OA1

OBo3Ha4vYeHne CChINMOYHOO CTeneHb co-

O6o3Ha4YeHne n HaMMeHOBaHUE COOTBETCTBYIOLLEro HALUMOHANbHOIO cTanaapTa
MEXAYHApPOAHOro ctaHaapTa | OTBETCTBUSA

NCO 3534-1:20006 MOD [[OCT P 50779.10—2000 (MCO 3534-1—93) «Crtatnctnyeckmne mMeTo-
Obl. BEpOATHOCTL U OCHOBbLI CTATUCTUKU. T€PMUHBI U onpegeneHnsi»
NCO 17123-1:2002 IDT [OCT P UCO 17123-1—2011 «['ocygapcTBeHHas cuctema obecneve-

HUS eOAUHCTBA uamepeHunn. OnTuka n ontnyeckue npnbopsl. MetToankm no-
NEBbIX UCMbITAHUN reoae3ndyeckux n Tonorpadunyecknx npnbopos. Yactb 1.
Teopusi»

NCO 17123-2:2003 IDT [OCT P CO 17123-2—2011 «[ ocygapcTBeHHas cuctema obecneye-

HUS eAMHCTBa namepeHunn. Ontuka n ontnyeckue npnbopobl. MetToamkm no-
NEBbIX UCMbITAHUN reoae3nvecKknx n Tonorpadunyecknx npnbdbopoB. Yactb 2.
HuBenupbi»

NCO 17123-5:2005 IDT [OCT P CO 17123-5—2011 «['ocygapcTBeHHas cuctema obecneye-
HUS eguHCTBa namepeHnn. Ontuka n ontudeckme npmbopsl. MeToamkm no-
NEBbIX NCMbITAHUN reoae3ndYecknx n Tonorpacdunyecknx npnbopoB. Yactb 5.
IMNEKTPOHHbIE TAXEOMETPLI»

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

* COOTBETCTBYIOLWMN HAUMOHANbHLIM CTaHZapT OTCYTCTBYET. 11O ero yrBepXxaeHus pekoMmeHayeTCcs NCrnonb3oBaTh
NepeBod Ha PYCCKMM A3bIK 4aHHOINo MexayHapogHoro ctaHgapra. [lepesog gaHHOro mexgayHapogHoro ctaHgapra Ha-
xoautcs B PegepalnbHOM MHPOPMALUNOHHOM (POHAOE TEXHUYECKUX PpernamMmeHToB U CTaHOApPTOB.

[Tpunmedanune—B HacToswen Tabnuue NCcnonb3oBaHbl CNeaywme yCrnoBHble 0003HAYEHUSA CTEMEHN COOT-
BETCTBUA CTAHOAPTOB:

- IDT — naeHTn4yHbIM cTaHOapPT,;

- MOD — moagndvunpoBaHHbIN cTaHOApPT.

YOK 528.5, 528.02:006.354 OKC 07.040 186.10
17.040
17.180

KnioyeBble crioBa: reoaesuns, reoaesndeckmue nsmepeHuns, UcnblTaHnsa reogesndecknx nprubopos

Penaktop O.A. CmosHosckas
TexHu4veckun pepakrop B.H. lNpycakosa
Koppektop fO.M. lNpokogresa
KomnetoTepHaa Bepctka A.H. 3onomapesou
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