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1 Obmue nos10keHns

Hactosimas MeToaMKa TOBEPKH pacnpoCTpaHseTCs Ha anmaparypy TeoAe3HdecKyio
cnyTHHKOBYIO Trimble R12i. nponssozactsa Trimble Inc., CIIIA (1anee — anmapaTypy) H yCTaHaBIHBaeT
METOIMKY €€ NePBHYHOH U NepHOINYECKOI MOBEPKH.

Beinonsenne Bcex TpeOOBaHMH HacTOsMIeH MeTOAMKH oOecneyHBaeT NpOCiekRHBAEMOCTb
MOBEPSAEMOTr0 CPeICTBA H3MEPEHHH K CIIEIYIOIIHM roCy1apCTBEHHBIM NIEPBHYHBIM 3Ta0HAM:

I"ST 199-2018 - I'TICD eannuue 1mHel B Auanasone 10 4000 ku:

9T 22-2014 - T'TID eanHuubl miiockoro yria B ananaszode ot 0 1o 360 rpaaycos.

B MeToanKe MOBepKH pealM30BaH CIEAYIOUINAI METO] Nepelad €IMHHUII: METOJ MPAMBIX
H3MEPEHHH.

Wutepsan mexay nopepkamu — 1 rox.

2 [lepeuens onepanuii NOBepPKH cpeICTB H3MepeHMUii
IIpu npoBeneHHM NOBEPKH CPEJICTB M3MEPEHHil (Jajee — MOBEpKa) J0JIKHBI BBINOJIHATLCS

OnepaLuHu, yKa3adHble B Tabmuue 1.

Tabauua 1 — Onepauuu nOBEpPKH

Ne nyukra | IlpoBejaenue onepaumii npu

HaumenoBanue onepaiuu JIOKYMEHTA 110 | IEPBHYHOH | NepHOIHYECKOi
NIOBEPKe MOBEpKe NOBEPKe

BHemu#i 0cMOTp cpesicTBa H3MEpeHHH 7 Jla Jla

[ToaroToBka Kk noBepke H onpoOOBaHHE CPeICTBa g Ta Tl
H3MEpeHHH

IIpoBepka nporpaMMHOro odecrnedeHus cpeacTea 9 Jla Ta
H3MepeHui

OnpeneneHne MeTPOJOTHYECKHX XapaKTePHCTHK 10 - -

Onpenenenne 1uanasosa, abcomoTHON U cpeanei
KBaJApaTH4ECKOH MOrpeIIHOCTEH H3MEpEeHHH
NpHpalleHHH KoopauHat B pexkumMax «CraTHkar,
«bbicTpas cTaTHKa»

10.1 Ha Ha*

Onpenenenne uanaszoHa, abcoMmoOTHOI U cpeaHei
KBaJpaTH4ECKOM NOrpelHocTel H3MEPEHHH
npHpameHuil KOOpAHHAT B pexumax « Kunematukar,
«KnHematuka B peaasHoM BpeMeHH (RTK)»

Onpenenenne auanasoHa., abCOMOTHOMN U cpeaHei
KBaIpaTHYECKO#H NMOrpeIHOCTeH H3MEPEHHH
NpHpalleHHii KoopaIHHaT B pexknMe «KuHemarnka B 10.3 Jla Ja*
peansHoM BpeMeHH (RTK) ¢ komnencauueii Hakiona
Bexu TIP»

OnpeneneHne auanasoHa, abcoIIOTHOM U cpeHei
KBaJpaTHYECKOH MOrpellHOCTeH H3MepeHHii
IpHpaleHHil KOOpaAHHAT B pexuMe « Trimble 10.4 Ja Ha*
CenterPoint RTX ¢ koMneHcalueii HaK/10Ha BeXH
TIP»

OnpeneneHne auanasoHa, abCcOMOTHOMH U cpeIHei
KBaIpaTHYECKO#H MOrpeliHOCTEH H3IMEPEHHH
npHpanieHuii KoopaAuHaT B pekume « KunemaTtuka B
peanbHoM BpemeHH (RTK) Trimble xFill»

Onpenenenne auanasona. abcoaOTHOM U cpeaHeit
KBaJApaTHYeCKOil MOrpemHocTei H3MepeHuii
NpHpalieHnii KoopauHaT B pexkumax « Trimble
CenterPoint RTX», «Trimble CenterPoint RTX-PP»

10.6 Jla Ha*

)
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Onpenenenne 1uana3oHa, abCcOMIOTHOMN M cpeaHeit
KBaJpaTHYECKOH MOrpellHOCTeN H3MepeHUH

NpHpaleHnii KOOPIHHAT B pesKHMeE 10.7 Ha Ha*
«/InddepeHnnanIbHbIE KOOBEIE H3MEPEHHS

(dGNSS)»

Onpenenenne abcomOTHOI 1 cpeaHei

KBAIpaTHYECKOMH NOrpeIHocTel H3MePEHHH 10.8 Ia Ila*

KOOPIHHAT B PeKHME « ABTOHOMHBIH»

* - B caoyyae NMPHMEHEHHs ammapatypbl I padoT. He TPeOVIOIINX HCMOTb30BaHHS BCEX
PEKHMOB HM3MEpeHMii NpH NepHOAMYEeCcKOll MoBepKe MO MHCbMEHHOMY 3asBieHHio Biaaaenasua CH
JOIYyCKaeTcsl MOBEpKa anmnaparypsl M0 COKpPAlIEHHOMY YHCIY PeKHMOB H3MepeHHil ¢ o0s3aTebHOM
nepegaveil B @DenepanpHblii MHGOpManHoHHBIT GOHA no obecneYeHHIO €IWHCTBA H3MEpeHHH
HHpOpMaIHu 00 00beMe MPOBeIeHHOI MOBEPKH.

3 TpeboBaHus K YCI0BHSM MPoOBeIeHHS NOBEPKH

Ilpn npoBeneHMH NOBEPKH JO/DKHBI COOMIOAATHCS. CAEIYIOLIHE HOPMAaTbHBIE VCIOBHS
H3MEpPEHHI:

- TeMIepartypa okpysKatwiuei cpeasl. °C 20+5.

IloneBrle m3MepeHHs (M3MEpEHHs HAa OTKPBITOM BO3IyXe) O/DKHBI MPOBOIHTBCA MPH
OTCYTCTBHH OCAJIKOB, TIOPHIBOB BETPA M NPH TeMIEpaType OKpYyIKalolleil cpeasl B AHana3oHe 0T MHHYC
40 no nmoc 65 °C.

4 TpeboBanua K cnenHATHCTAM, OCYIIECTB/ISIIOIIHM NOBEPKY

K npopezieHnto noBepKH I0MyCKaKOTCS THIA, H3YYHBIIHE YKCILTYATALHOHHYIO JOKYMEHTALHIO
Ha anmnapaTtypy H CpeICTBa IIOBEPKH, H aTTECTOBAHHBIE B KAUeCTBE IMOBEPHTENS CPeJICTB H3MepPEeHHii B
VCTAHOBIEHHOM TMOPsIKE.

5 Merposiorndeckne H TeXHHYeCKHe TPeGOBAHHSAM K CPEICTBAM OBEPKH
Ilpy mpoBeneHHH NOBEPKH IOJDKHBI MPHMEHATHCS 3TAJOHBI H BCIIOMOraTelbHBIE CpPeICTBa

TIOBEPKH, NPHBEIeHHbIE B TadmuLe 2.

Tabauua 2 — CpeacTea noBepkn

HaumenoBanne u THn (yciaoBHoe oGo3Hauenue)|[Ipumep BO3MOXKHOrO cpeacTsa

Ne mvaira | CCHOBHOTO WM BCTIOMOTAaTENBHOIO  CPE/ICTBA | MOBEPKH c yKazaHHeM
1oKyMenTa | NOBEPKH: 0003HAYEHNE HOPMATHBHOTO JOKYMEHTA, | HAHMEHOBAHHS, 3aBOJICKOTO
- ﬁoaepxe PErIaMeHTHPYIOIEr0 TeXHHYecKHe TpeOOBaHHS M |0003HAYEHHs. a NPH HATHYHH —
(MH) METPOJIOTHYECKHE M OCHOBHBIE TeXHHYECKHE | 0003HAYeHHs THIIA.
XapaKTepPHCTHKH CPeJICTBA NIOBEPKH MOIH(HKALHH
Paboune 3TaJIOHBI 2-ro paspsaaa no | Taxeometp a7exTpoHHbIi Leica

['ocynapcteenHoit  moepounoit  cxeme  uis [ TS30 (per. Ne 40890-09)
10.1 — 10.7 | KOOPMHATHO-BPEMEHHBIX  CPEICTB  H3MEPCHHIA,
yvreepxkaénnoit  Ilpukasom  Poccrammapra ot
29.12.2018 r.. Ne 2831 — ¢a3oBblii cBeTOAATBHOMED
(TaxeoMeTp). 3TaNOHHBIN Oa3UCHBIH KOMILIEKC

Pabounii stazon 4-ro paspsaa no 'ocynapcreennoii | Kagpaut onrtuueckuii KO-60M
MOBEPOYHON CXeMe U8 CpeiacTB  H3MepeHHi | (per. Ne26905-04)

10.3-10.4 |[VIOCKOTO  yrima,  YTBEPHkKICHHOI [Ipukazom
’ Poccrangapra ot 26.11.2018 r. Ne 2482 — kBanpant
ONITHYECKHH
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CpeactBo  ¢a3zoBeix w3MepeHuil npupamennii | Umurtatop curnanos CH-3803M
koopauHat no curianam 'HCC B quana3sone ot 1 10 | (per. Ne 54309-13)

50 kM ¢ abcoMOTHON MOrpelIHOCTBI) H3MEpPEHHid
10.8 npHpalleHHi KOOpAHHAT He Ooee:

B pexxuMe «CTaTHKa»:

- B iade £2-(40+1-10° D) mm

- 110 BhIcoTe £2-(80+1:10°-D) MM

JlonyckaeTcs NPHMEHATh JpPYTHe CpeicTBa MOBEPKH. O0eCmeuWBaIOLIHE OmpeaesieHHe
METPOJAOrHYECKHX XapaKTepHCTHK € TOYHOCTBIO, VIOBITBOpsitomeii TpeOOBaHHAM HacTosIeli
METOIMKH MOBEPKH.

6 TpeboBanns (yc10BHS) N0 odecnedeHHI0 0€30NACHOCTH NPOBeICHHS NOBEPKH

Ilpn npoBeseHHH MOBEPKH. Mepbl 0€30MaCHOCTH A0KHB! COOTBETCTBOBATh TPeOOBAHHSAM 110
TEXHHKe 0e30MacHOCTH COIJIaCHO 3KCIUTyaTallHOHHOH JOKYMEHTALMH Ha anmapatypy H MOBepo4YHOe
000py10BaHHE. NPaBHIaM MO TeXHHKe 0e30MacHOCTH, JSHCTBYIOMMM HA MeCTe MPOBEICHUS TOBEPKH.
a TakKe MpaBHIaM M0 TeXHHKe Oe30MacHOCTH NpH MPOH3BOJACTBE Tomorpado-reoae3sHyeckux padbor
I1Tb-88 (Yrep:xaens! komnerned I'YI'K npu CM CCCP 09.02.1989 r.. Ne 2/21).

7 BHemH#ii 0cMOTp cpelicTBa H3MepeHHIi

[Ipn BHemHeM OocMOTpe A0MKHO OBITH YCTAHOBIGHO COOTBETCTBHE anmaparyphbl CieAyIOINHM
TpeDOBaHMAM:

- COOTBETCTBHE BHEIIIHErO BU1A arraparypbl OINMCAHUIO THIIA CPEICTB H3MEPEHHMit:

- OTCYTCTBHE MEXaHHUYECKHMX NOBpPekKIEeHHH M Ipyrux 1e(eKToB, cnocOoOHBIX O0Ka3aTh
BJIMSHHE Ha 0€30MacHOCTh MNPOBEAeHHE MOBEPKH HIIM Pe3yabTaThl OBEPKH.

Ecnu mnepeuncneHHble TpeOoBaHHSA HE BBIOONHSAKTCS, anmapartrypy
NPH3HAKOT HENPHIrOAHOH K NPHMEHEHHWIO., JajJbHelIHEe ONepalH NMOBEPKH
He MPOU3BOIAT.

8 IloaroToBka K noBepke H oNpodoBaHHe CPeICTBA H3MepeHHii

7.1 Ilepen npoBeieHHEM MOBEPKH A0JKHBI ObITH BLIIIOIHEHbI CIEIYIONIHE MTOArOTOBHTEIbHBIE
padoTHI:

- NPOBEPHTH HATM4YHE ACHCTBYIOIIMX CBHAETENBCTB O NOBEPKE HAa 3TAJOHHBIE CpeJICTBa
H3MEPEHHI:

- annapatypy M cpeicTBa NOBEPKH NPHBECTH B padodee COCTOSHHE B COOTBETCTBHH C HX
3KCIUIyaTallMOHHOH JOKYMEHTalHe:

- annaparypa J0/KHa ObITh YCTaHOBJIEHA HA CNEHHATbHBIX OCHOBaHHAX ((yHIaMeHTax) HIH
IITATHBAX. HE MOJBEPraloNXcs MeXaHH4YecKHM (BuOpanus, 1edopMars, CIBHIH) H TEMIIEPATYPHBIM
BO3JICHCTBHSAM.

7.2 Ilpn onpoGoBaHHM JOMKHO OBITH YCTAHOBJIEHO COOTBETCTBHE AlMapaTypbl ClIeIyHOIHM
TpeOOBaAHHUAM:

- OTCYTCTBHE Ka4yKH H CMEINEHHH HEeNOJBHKHO COeIMHEHHBIX JeTaleidl M 3J1eMEeHTOB
anmnaparyphl:

- IPABHIBHOCTH B3aHMOCHCTBHS ¢ KOMIUIEKTOM NPHHALICKHOCTEIH:

- paboToCnocoGHOCTE BeeX (PyHKIIHOHATIBHBIX PEKHMOB B COOTBETCTBHH C KCILIYaTAIlHOHHOI
JOKYMEHTAIHEH.

9 IlpoBepka nporpaMmMHOro odecnedeHHs CpeICTBA H3MepeHHil

[IpoBepky HAeHTH(MKAUMOHHBIX [JaHHBIX M[porpaMmHoro obecnedenus (manee — I10)
MPOBOIUTH CJIEIYIOIIHM 00pa3oM:

- ang uaentHukauu MITO, yeTaHOBIEHHOro B anmapatypy. HEOOX0AUMO MOIKITYHTECS K
npuéMHHKY ¢ nomobko [10 «Trimble Access». ycTaHOBIEHHOTO Ha KOHTPOJIIEP. B rlIaBHOM MeHIo [10
«Trimble Access» BriOpaTh myHKT « MlHCTpYMeHT». a 3aTeM BeIOpaTh NyHKT «[lapamMeTphbl mpHeMHHKaY.

4
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B KayecTBe albTepHATHBBL, B [JaBHOM MeHIO BeO-HHTepdeiica npHeMHHKa BHIOpaTh MYHKT
«¥YcranoBaensoe MITO»:

- ana uaeHtugukanuu [10 «Trimble Access». YCTaHOBIEHHOrO Ha KOHTPOJUIEP. ClEAyeT
3anycTiTh [10 — HOMep BepcHH BbICBEYHBAeTCs IPH 3arpy3Ke NporpaMmsl. B kauecTBe aslbTepHATHBSIL.
B ri1aBHOM MeHIO [10 «Trimble Access» BriOpath myHKT «O mporpammen:

- 118 uaeHtudukaunu [10 «Trimble Business Center». ycranosaensoro Ha [1K., neodxoanmo
3amycTuThb [10 — HOMep BepcHH BBICBEUHBACTCS PH 3arpy3Ke MporpamMMel. B kadecTBe anbTepHATHBEL.
B rnaBHoM 3kpane 10 «Trimble Business Center» BriOpath BKIaaky «Iloaaepikkay, 3ateM BhIOpath
nyHKT «O nporpammen.

Howmep Bepenn 10 no1keH coOTBEeTCTBOBAT JaHHBIM, IPHBEICHHBIM B Tabmuue 3.

Tabmmua 3

UenTHdUKaHOHHBIE TaHHBIE(ITPH3HAKH) 3HaveHne
) «Trimble
«Trimble .
Urentudukammonnoe Hanmenosanue [10 MITO Business
Access»
Center»
Howmep Bepcun (naentudukaunonnsiii Homep I10). He Huke 6.08 2020.10 5.32.1

10 Onpeneienne MeTPO.10rH4eCKHX XaPAKTEPHCTHK CPEACTBA H3MeEpeHH il
10.1 Oumnpenenenne amanazona, abcoMOTHON H cpelHell KBaIpaTHYecKoil morpemmsocreii
H3MepeHHuil npHpamennii KoopauHaT B peskaMax «Cratuka» u «bbieTpas cratuka»

Juanason, abcomoTHas H CpeXHSs MOrPELIHOCTH W3MEpeHHil NpHpaleHHii KOOpIMHAT B
pexumax «Cratukay, «beicTpas cTatHKa» onmpeaensioTes: yTeM MHOFOKPATHBIX H3MepeHHIi (He MeHee
5) IBYX HHTEPBAJIOB 3TAJOHHOrO OA3MCHOrO KOMIUIEKCAa HIM IBYX KOHTPOIBHBIX UTHH Oasmca,
onpene€HHBIX (a30BBIM CBETOJATbHOMEPOM (TaxeoMeTpom), 2 pa3pila B COOTBETCTBHH C
l'ocynapcteHHON moBepoyHOM CcXeMOH 118 KOOPAMHATHO-BPEMEHHBIX CPEJACTB M3MEpEHHIL.
yrBepka€HHON [Ipukasom Pocctammapra or 29.12.2018 r. Ne 2831 u neiicTBHTe/IbHBIE 3HAYEHHS
KOTOPBIX pacnonoxeHsl B auanazone ot 0 10 30.0 kM.

YCTaHOBHTb HCIBITHIBAEMYIO aNNapaTypy Hal LEHTPaMH MYHKTOB 0asHca M IPHBECTH ee
CIVTHHKOBBIE AHTEHHB! K TOPH30HTATBHOM MIOCKOCTH.

V3MepHTh BBICOTY YCTAHOBKH AHTEHH aINaparypsl ¢ MOMOMILIO PY/IETKH.

BrumiounTh annapatypy m HacTpOMTb ee Ha cOOp JaHHBIX (H3MEpEHHI) B COOTBETCTBYIOLIEM
peKHMe H3MepPEeHHH cOoracHo TpeboBaHHAM PYKOBOJICTBA 110 3KCILTyaTaLlHH.

Y06enuTses B NpaBUIbHOCTH (YHKIMOHHPOBAHHS W OTCYTCTBHH TOMeX IPHEMY CHIHATA CO
CIVTHHKOB.

[TpoBect m3Mepenus mopepsieMoil anmnaparypoil NpH YCIOBHSX. YKa3aHHBIX B Tabmume 4
HACTOAIEH METOIHKH MNOBEPKH.

Tabmna 4
HnTepsan
4 Komnyecto Bpewms P
PexuMm u3sMepeHui - MEXKIY
CIIyTHHKOB, IIT. | H3MEPEHHI. MHH :
3MOXaMH, C.
«CraTtuka», «bbicTpas cTaTHka» ot 20.0 1o 60.0

«Knnematnka». «KuHematHka B pealbHOM
BpemeHH (RTK)», «Kunematnka B peanbHom
BpeMeHH (RTK) ¢ komneHcanueii Hak;10Ha BexXH
TIP», «K_xmemamfa B peaibHOM BpeMeHH >6 ot 0.05 10 0.20* 1
(RTK) Trimble xFill», «Trimble CenterPoint

RTX». «Trimble CenterPoint RTX ¢ xommnen-
cauued HakiaoHa Bexu TIP». «/luddepen-
LHAbHBIE KO10Bble H3MepeHus (AGNSS)»
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WuTepsan
p 5 KommyecTro Bpewms —
eKHM H3MEpeHHH - MEKT)
1 . T, ii. MHH
CITYTHHKOB, WIT. | H3MEPEeHH SnaE o
«Trimble CenterPoint RTX-PP» 60.0
M3mepenne KOOpIHHAT Ha HENOABH/KHOM 120.0
OCHOBaHHH

[loBepka mnpoBoAATCA NpH YCTOHYMBOM 3aKPeNJEHHH IOBEpPSEMOil ammapaTypbl. OTKPHITOM
HeDOCBOe. OTCYTCTBHH 3/€KTPOMArHHTHBIX NMOMEX W MHOrOJY4eBOTO paclpoCTpaHEHHS CHIHATA
CIYTHHKOB. a TAKXKe MPH XOpouleH KOH(Urypalnn CITy THHKOBBIX MPYNITHPOBOK.

* — [IocITe BBITO/IHEHHS HHHIOHATH3A0MH HIIH JOCTHKEHHUS CXOIUMOCTH

BBIKIIOUHTS annapatypy coriacHO TpeGOBaHHAM PYKOBO/ICTBA 1O SKCILTYaTaLHH.
Emé pa3s u3smMepuTh 3TaJOHHBIM TaXeoMeTpOM JUTHHY Gasuca. IIpH Henos3osanum KOHTPOJIbHBIX
AmuH Oasuca, emé pa3 W3MEPHTh STATOHHBIM TAXEOMETPOM HX 3HaueHHs. Pesyibrar m3MepeHmii He

J0JDKEH OTJIHYaThCS OT 3HAYEHHs L‘ i, » OJY4EHHOTO 10 Ha4aia ChbEMKH anmaparypoii. Gosee yeM Ha
BE/HHHHY NOTPeIIHOCTH, NPHIHCAHHYIO ITATOHHOMY TaxeomeTpy. B ciyuae ecnn u3mepennas 1iisHa
oTM4aeTes OT 3HaveHus L, . momyuenHoro 1o Hauama chEMKH annaparypoii. 6o;ee 4eM Ha BeTHYHHY
NOTPEMIHOCTH STATOHHOrO TaXeOMETpa. HEOOXOXMMO MOBTOPHTH CHEMKY almaparypoif M TMOBTOPHO
MPOKOHTPOIHPOBATE JUTHHY Oa3Hca L‘,-n . STATIOHHBIM TaXeOMETPOM.

[Ipoect 06padoTKy aHHBIX ¢ HCMOMb30BaHHEM mTaTHOro I10 K anmnaparype.

ABCOMOTHAs U CPe/IHAA KBaAPaTHYECKas OrPEIHOCTH H3MepeHH i NpHpameHHi KOOpIHHAT
175 QOMBIUINX JUIMH omperensieTcs B peikuMme «CTaTHKa» 10 MPHPAIIEHHIO KOOPJIHHAT 3aMKHYTOMH
(urypsl (Tpeyro;ibHHKa), JTHHBI CTOPOH KOTOPOH HAXOAATCA B AManaszoHe o 3.0 Kk 10 30.0 km. B
cooTBeTcTBHH ¢ 1. 6.4. MU 2408-97 «Anmnapatypa nomb3oBaTteneii KOCMHYECKHX HABHIALHOHHBIX
CHCTEM reozesndeckas. MeToIHKa oBepKH».

Caenyer mocnenoBaTebHO —yCTaHABIMBATL AmNaparypy Ha OYHKTaX. o0pa3yromux
TPEYTOILHHK H COIZIACHO PYKOBOACTBY IO SKCIUTyaTAlMH BBHIIONHHTL W3MEPEHHS M BHLIYHCIHTD
3HAYCHHA NPHPAIICHHH KOOPIMHAT MEKIY MyHKTaMH.

10.2 Onpenenenne amanasona, adcoTOTHOH W cpelHeil KBaIpaTHYecKol NorpemsHocreii
H3MepeHHii npupamennii KoopauHat B pexnmax «Kunematuka», «KumemMaTnka B peaibHOM
Bpemen (RTK)»

Jnanason, aGcomoTHas U cpelHss KBaJpaTHYecKas NOrPeNIHOCTH M3MEPeHHi NpHpalleHni
KoopauHaT B pexknMax «Kunematukay, «KuHeMmaTHka B peaqbHOM BpemenH (RTK)» onpenensmorcs
[YTEM MHOTOKPATHBIX H3MepeHHH (He MeHee 10) MHTepBaa 3TATOHHOIO GA3UCHOrO KOMILTEKCA MIH
ABYX KOHTPOIBHBIX MTHH OasHca. ONpelenéHHBIX (a3soBBIM CBETOTATBHOMEPOM (Taxeometpom), 2
paspsaa B cooTBeTcTBHH ¢ ['ocynapcTBeHHO#H MoBepoyHOI cxeMoii 171 KOOPAHHATHO-BPEMEHHBIX
CpeacTB u3MepeHuil. yTBepKa€HHOH [lpmkasom Poccrammapra or 29.12.2018 r. Ne 2831 m
ACHCTBHTE/ILHOE 3HAYEHHE KOTOPOTO PacrosoKeHo B quamasone ot 0 10 30.0 k.

YCTaHOBHTL HCHBITHIBAEMYIO anmnaparypy Hai LUEHTPaMH IYHKTOB 0a3uca W NPHBECTH ee
CIIYTHMKOBBIE aHTEHHBI K TOPH30HTAILHOM I10CKOCTH.

M3MepuTh BHICOTY YCTAHOBKH aHTEHH aNNapaTyphl ¢ IOMOIIBIO PYJIETKH.

Briio4uTh annapatypy u HacTpoMTH ee Ha cOOp JAHHBIX (M3MepeHHH) B COOTBETCTBYIOIIEM
PeKHME H3MEPEHHIH COTTIACHO TPeGOBaHHAM PYKOBOJICTBA MO KCILTYaTaLlHH.

Y06enuThCs B MPaBHILHOCTH (YHKUHOHHPOBAHHS H OTCYTCTBHH IOMEX NPHEMY CHTHAIa CO
CITYTHHKOB.

IIpoBectn m3Mepenus: nosepseMoii annaparypoi HpH YCIOBHAX. VKa3aHHbIX B Tabimue 4
HACTOSAIIEH METOIMKE NNOBEPKH.
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BBIK/TIOUH TS annapaTypy cOrl1acHO TpeOOBaHHAM PYKOBOICTBA M0 3KCILTYaTallUH.
Emgé pa3 n3mepHTh 3TaTOHHBIM TaXeOMEeTpOM THHY Oasuca. [Ipu nernons3oBaHHH KOHTPOIBLHBIX
e Oa3uca. elé pa3 U3MEPHTb 3TAJTOHHBIM TaX€OMETPOM HX 3HaueHHs. Pe3yibTar M3MepeHHii He

JI07KEH OT/IHYAThCs OT 3HayeHus L ;, » TIOJIY4EHHOTO 10 Havala Cb&MKH anmnaparypoii, donee yeM Ha
BEJIMYUHY NOTPEIIHOCTH, NPUIHCAHHYIO JTAIOHHOMY TaxeoMmeTpy. B ciyuae ecim m3mepeHHas J1IHHA
OTIHYAeTCs OT 3HAYSHHA L“ , IOJIY4EHHOT0 /10 Hayasa Chb&MKH annaparypoii. 6osee 4eM Ha BeTHYHHY
MOTPELIHOCTH 3TAJOHHOIO TaXeoMeTpa. HeOOXOAMMO MOBTOPHTH CHEMKY anmnapaTypoil W NOBTOPHO
NPOKOHTPOIHPOBAThL LTHHY 0a3Hca L,{_ . 3TAJIOHHBIM TaX€OMETPOM.

ITpoBecTn 00paboTKy AaHHBIX ¢ Henoab3oBaHHeM mwTaTHoro [10 k annmapatype.

AOcomIoTHas M CpeHsis KBaJpaTHyecKas NOrpelIHOCTH W3MepeHHH NpHpanieHiii KoopInHaT
71 OOJIBIIMX JUTHH ONpee/iseTcs Mo MpHpaIleHHI0 KOOPIAHHAT 3aMKHYTOH (HIYphI (TpeyroibHHKa).
JUTHHBI CTOPOH KOTOpO# HaxoasaTcs B amanaszone ot 3,0 kM 10 30,0 kM, B cootBeTcTBHH ¢ 1. 6.4. MU
2408-97 «Annapatypa mnosib3oBatelell KOCMHYECKHX HAaBHIAllHOHHBIX CHCTEM Teoje3HdecKas.
MeToa1Ka noBepKu».

Cneayer mnocieaoBaTe/IbHO YCTaHABIMBATh anmaparypy Ha MNYHKTax. o0pa3yromux
TPEYTOJILHHK H COIJacHO PYKOBOJACTBY MO IKCIUIyaTallMH BBINOJIHHTL H3MEPEHHS H BBIYHCIHTH
3HAYeHUs MPpUpalleHN i KOOPIMHAT MeKIY MYHKTaMH.

10.3 Onpenenenne auanazoxHa, adco0THOH W cpelHell KBaApaTH4YeCKoil NorpemHocTeii
H3MepeHHii NpHpameHuii KoopanHat B pexnMe «KuHemaruka B peaiabHoM Bpemenu (RTK) ¢
KoMIeHcanueii nakaona sexu TIP»

Jnanazon, abcomoTHas M CpelHss KBaJpaTHuyecKas NOTPEeLIHOCTH H3MEepeHHi NpHpalleHui
KoopauHat B peknme «Kiunematnka B peatbHoMm Bpemenn (RTK) ¢ komnencammeii nakiona sexu TIP»
OMNpEeNeIATCS MyTeM MHOTOKPAaTHBIX H3MEepeHHil (He MeHee 3) 3TaJIOHHOro GazHCHOro KoMIuiekca 2
paspsaa HMIH JBYX KOHTPOJBHBIX MIHH Oasuca, onpeiaen€HHbIX (a30BbIM CBETOJATBHOMEPOM
(TaxeomeTpoMm) 2 pa3psaa B COOTBETCTBHH ¢ [ ocy1apcTBeHHOH OBepPOYHOI cXeMOii 1158 KOOPAHHATHO-
BpPEMEHHBIX CpecTB H3MepeHHi, yrBepxa¢HHoil [Iprukazom Poccranaapra ot 29.12.2018 r. Ne2831 u
JeHCTBUTE/IBHOE 3HAYE€HHE KOTOPOro pacnoaoxeHo B auanasone ot 0 1o 30.0 kM.

VYCTaHOBHTL HCNBITHIBAEMYIO anmnaparypy Hajl LeHTpaMH IYHKTOB 0Oasica W MpPHBECTH ce
CIIYTHHKOBbI€ aHTEHHbl K TOPH30HTAIbHON Mi1ockocTH. OauMH M3 00pa3loB anmaparypbl HEOOX0IHMO
YCTAaHOBUTL Ha BEXY.

M3MepHTh BEICOTY YCTAHOBKH aHTEHH aNNapaTypbl ¢ IOMOIIBIO PYJIETKH.

BxmounTe anmapaTypy M HacTpPOHTh ee Ha cOOp JaHHBIX (H3MEpeHHi) B COOTBETCTBYIOIIEM
peKHUME H3MEPEHHIi cOrnacHo TpeOOBaHHAM PYKOBOJICTBA 110 IKCILTyaTallHH.

Y0enutecss B NpaBUABHOCTH (DYHKUMOHHPOBAHHS M OTCYTCTBHH NOMEX [PHEMY CHIHAlIa CO
CIIYTHHUKOB.

Haknonss obpasen annaparypbl, YCTaHOBJICHHbIH Ha Bexy. B auamnazone ot 0 g0 30 °, ve menee,
yeM B 5. (MKCHpYeMBIX TpPH TOMOLIM KBAIPaHTA, TOYKAaX, IPOBECTH OJHOBPEMEHHBIE H3MEpPEHHs
NpHpAIIeHHH KOOPAMHAT Ha o0pasiax annaparypsl NpH YCIOBHAX. VKa3aHHBIX B Tabmmie 4 HacTosei
METOIHKH MOBEPKH.

3areM BEepHYTh HAK/IOHEHHBIH 00pa3ell B rOPH30HTATBHOE MOI0KEHHE.

IToBepHyTh Ha 120° B rOPH30HTAIbHO# IIOCKOCTH.

[ToBTOpHTE MpoleaypY 3 pasa, 10 BO3BpalleHHs HAKIOHEHHOT0 00pasiua B HCXOIHOE MOJI0KEHHE,

BeikmounTs annapaTtypy coracHo TpeDOBaHHAM PYKOBOICTBA 110 KCILTYATAIIHH.

Emeé pa3 u3MepuTh 3TaIOHHBIM TAXEOMETPOM THHY Oasuca. [Ipu Henons30BaHHH KOHTPOIIBHOM
JMHBl OasHca. emeé pa3 H3MEpPHTb TaxeoMeTpoM ef 3HadeHHs. Pe3yinbTar M3MepeHHil He J0JKEH

OTIHYATHCS OT 3HaueHHs L, . moydeHHOro 10 Havana CHEMKH annapatypoii, Gollee 4eM Ha BeTHIHHY

NOTrpeHIHOCTH. IPHITHCAHHYIO TAXEOMETPY. B CJIydae €CJIH U3MEpECHHaA J'THHA OTIHYacTCs OT 3HAYCHHA
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L}-” . TOJIYYEHHOr0 10 Hayala CbhEMKH annaparypoi. 0ojee 4YeM Ha BEIMYHHY MNOTPELIHOCTH,

HEeo0X0IMMO TMOBTOPHTE CHEMKY alllapaTypoii 3aHOBO.

ITpoBectn 06paboTKy JaHHBEIX ¢ Henosb3oBaHKHeM mTatHoro [10 k annapartype.

AOCOMIOTHAs W Cpe/Hss KBajJpaTHYecKas MOTpPeHIHOCTH M3MEpEHHil mpHpalleHHii KoopIuHaT
A1 OONBINAX AJHH ONpefenseTcs M0 NPHPAMIeHHI KOOPAMHAT 3aMKHYTOI (HIYpBI (TpeyroIbHHKA).
JATHHBI CTOPOH KOTOPOH Haxoasrcs B auanasoHe ot 3.0 kM 10 30.0 kM. B cooTBeTcTBHH ¢ I. 6.4. MU
2408-97 «Annaparypa noiIb3oBaTeleif KOCMHYECKHX HaBWTAIIHOHHBIX CHCTEM Teo/e3HyYecKas.
MeToaMKa NOBEPKHY.

Cnexyer moce10BaTeLHO YCTAHABINBATE AlNapaTypy Ha MYHKTaX. 00pa3yIoOIIHMX TPeYroIbHUK
H COIJIaCHO PYKOBOICTBY MO O3KCIAYaTallHH BBHINOJHATE H3MEPEHHs H BBIYMCIHTH 3HAYCHHSA
NpHpALIEHHH KOOPAMHAT MEKI1Y NMYHKTaAMH.

10.4 Onpexerenne 1manazoHa, abco.TI0THOH W cpelHeii KBaJipaTH4ecKoli MorpeumHocTei
H3Mepennii npupamennii koopaunar B pexkume «Trimble CenterPoint RTX ¢ komnencammeii
Hak/J10Ha BexH TIP»

JlnanasoH, abcomOTHAs H CpeIHss KBajpaTW4ecKas MOTPeIIHOCTH H3MepeHHil NpHpalleHHil
koopauHar B peskuMme «Trimble CenterPoint RTX ¢ xomnencanmeii sakiona sexu TIP» onpeaenstores
IyTeM MHOIOKPAaTHBIX H3MEpeHHil (He MeHee 3) 3TaNOHHOro 0a3HCHOro KOMILTEKca 2 pa3psia M JIBYX
KOHTPOJIbHBIX JUIHH 0a3Hca. onpeae€HHbIX (a30BbIM CBETOIATEHOMEPOM (TaxeoMeTpoM) 2 paspsia B
COOTBETCTBHH ¢ ['ocyzapcTBeHHOIl MOBEPOYHOH CXeMOH 11 KOOPAHHATHO-BPEMEHHBIX CpEICTB
H3MepeHuil. vrBepxaEaHoil Ilpukasom Poccranmapra ot 29.12.2018 r. Ne2831 u neiicTBHTe bHOE
3HAYEHHE KOTOPOro pacnoioxkeHo B ananaszoHe ot 0 1o 30.0 kM.

VCTaHOBHTh HCHBITHIBAEMYIO anmmaparypy Hal HeHTpaMH MYHKTOB 0a3uca W NPHUBECTH ee
CIIYTHHKOBBI€ aHTEHHBI K FOPH30HTAIbHON miaockocTH. OauH U3 o0pasnoB anmapatypsl HEOOXOIHMO
YCTaHOBHTH Ha BEXY.

M3MepHThb BBICOTY YCTAHOBKH aHTEHH alnapaTypbl ¢ MOMOIIBIO PYJIETKH.

BrmounTe anmapaTypy M HacTpPOHTh ee Ha cOOp JaHHBIX (M3MEpeHHi) B COOTBETCTBVIOIIEM
peKHME H3MEPEHHIt COrlIacHO TpeOOBaHMAIM PYKOBOICTBA MO IKCILTyaTallHH.

YOenutbest B MpaBHIBHOCTH (YHKIHOHHPOBaHHS M OTCYTCTBHH [OMEX INPHEMY CHTHATIa Co
CITYTHHKOB.

Haknonss obpasen annapatypel, YCTaHOBJICHHbIH Ha Bexy. B auanasoHe ot 0 10 30 °, He MeHee.
yeM B 5. (HMKCHpyeMBIX NPH TOMOIIM KBAJPAHTA, TOYKAX, [POBECTH OIHOBPEMEHHBIE H3MEpeHHs
MpHPAMIEHHH KOOPIWHAT Ha 00pa3llax annaparypel OpH VCIOBHAX, VKa3aHHBIX B Talbimile 4 HacTosmied
METOIMKH MOBEPKH.

3ateM BEpHYThH HAK/IOHEHHBII 00pasell B rOpH30HTAIBHOE 110JI0KEHHE.

IToepnyTh Ha 120° B rOpH30HTATEHOI MIOCKOCTH.

[ToBTOpHTE Iponeaypy 3 pasa. 10 BO3BPALIEHHS HAKJIOHEHHOI0 00pasiia B HCXOIHOE MOJI0KEHHE.

BLIKTI0YMTE anmapaTypy coriacHoO TpeGOBaHHSM PyKOBOICTBA MO IKCILTyaTaIlHH.

Ewmé pa3s u3smMepuTh 3TaTOHHBIM TAXEOMETPOM JUTHHY Ga3uca. [1pa Hemob30BaHHH KOHTPOIBHBIX
1maH Oasuca. emé pa3 H3MEPHTh STAJIOHHBIM TaXEOMETPOM HX 3HadeHHs. Pe3yibTar m3mepeHuii He

JODKEH OTIHYAThCA OT 3Hadenns L, , monyyeHHoro 1o Hawana cLEMKH ammapatypoii, fosee uem Ha
BEJIMYHHY IOrPEIIHOCTH, NPHIHCAHHYIO 3TATOHHOMY TaxeoMeTpy. B ciydae ecim u3MepeHHas JUIMHA
OTIMYaeTCs OT 3HaYenns L . noiy4eHHOro 10 Havana cLEMKH annaparypoii, Gojiee 4eM Ha BeTHIHHY
TNOrpelHOCTH 3TATOHHOTO TAXEOMETpa. HeOOXOAMMO MOBTOPHTH CHEMKY anmaparypoii H MOBTOPHO
NPOKOHTPOIHPOBAT THHY Gasmca L j, » STATOHHBIM TAXEOMETPOM.

[IpoBecTn 06paboTKy JaHHBIX ¢ HCnob3oBaHKeM mTatHoro 10 k annaparype.

AGcomOTHas M CpeHsAs KBaJpaTHYecKas MOTPElIHOCTH W3MepeHHil NpHpalleHnii KoopauHaT
Anst OONBUIMX JUTHH ONpeesseTcs Mo MPHPAIEHHIO KOOPIMHAT 3aMKHYTON (DUryphl (Tpeyro/bHHKA).
JUTHHBI CTOPOH KOTOPO# HaxoasaTcs B Auanaszo”e oT 3.0 kM 10 30.0 kM. B cooTBeTCTBHH ¢ 1. 6.4. MU
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2408-97 «Annapatypa mnoab3oBaTeleli KOCMHYECKMX HABHIaLMOHHBIX CHCTEM TreoJe3uvecKas.
MeToa1Ka OBEPKH». )

Creayer nocneoBaTebHO YCTAHABIMBATH AMIAPATyPy HA MYHKTAX. 00pa3yIONIHX TPEyroabHIK
H COrJacHO pPYKOBOACTBY MO OKCIUIyaTalWH BBHINOJHHTE W3MEPEHHS W BBIYHCIHTHL 3HAYEHHs
NpUpalleHHH KOOPAHHAT MEKIY MYyHKTaMH.

10.5 Onpenerenne amanasona, abcoaoTHoli M cpexHeil KBajgpaTHdeckoii morpemmsocTeii
H3MepeHnii npHpamenuii Koopaunar B pexnme «Kunematuka B peaabnom spemenn (RTK)
Trimble xFill»

Jlnanason, adcomoTHas W CpelHAs KBaapaTHYecKas NOrPEMIHOCTH M3MepeHHil mpHpalleHHii
KoopauHar B pexnve «Kunemarika B pearbiom Bpemenn (RTK) Trimble xFill» onpeaensiores nytem
MHOTOKpaTHBIX M3MepeHui (He MeHee 10) mHTepBana 3TanoHHOrO Ga3MCHOrO KOMILIEKCAa MM IBYX
KOHTPO:IBHBIX UTHH 0a3Hca, orpe/leIéHHBIX (ha30BBIM CBETOJATBHOMEPOM (TaXeoMeTpoM). 2 paspsiia B
COOTBETCTBHH C ['0CYJapcTBEHHOH MOBEPOYHOH CXeMOH i KOOPAMHATHO-BPEMEHHBIX CPEICTB
u3MepeHuit. yTBepkacHHoN Ilpukasom Poccramaapra ot 29.12.2018 r. Ne2831 u jeifcTBHTe IBHOE
3HaYCHHE KOTOPOro pacnosoxeHo B auanasone ot 0 10 30.0 km.

YCTaHOBHTb TOBEPAEMYIO amnaparypy Hal HeHTPaMH NYHKTOB 0asHca H NPHBECTH ee
CIIYTHHKOBBIE aHTE€HHBI K FOPH30HTAILHOM MI0CKOCTH.

M3MepHTE BLICOTY YCTaHOBKH QHTEHH aINapaTyphl ¢ IOMONIBIO PYJIETKH.

BrmounTh anmapatypy u HaCTpOMTh ee Ha cOOp JaHHBIX (H3MepeHHil) B COOTBETCTBYIOIIEM
PEIKMME H3MEPEHHIT COTaCHO TPeGOBAHHAM PYKOBOICTBA MO IKCILIYATALIHH.

YOennthest B MPaBHIBHOCTH (YHKUHOHMPOBAHHA H OTCYTCTBHH MOMeEX IIPHEMY CHTHAla CoO
CITy THHKOB.

[lpoBecTn H3MepeHus Ha MOBepsieMOH ammapaType HpPH YCIOBHSX, VKa3aHHBIX B Tabmauie 3
HACTOSIIEH METOIHKH.

BLIK/IIOUHTE annaparypy cormacHo TpeGOBaHHSM PYKOBOICTBA 110 3KCILTyaTallHH.

Emg pa3s u3mepuTs 3Ta0OHHBIM TaXeOMeTPOM JUTHHY Gaznca. IIpH HCIOIB30BaHHH KOHTPOIBHBIX
ATMH GasHca, el pa3 H3MEPHTH STAIOHHBIM TAXEOMETPOM HX 3HAYEHHs. Pesyaerar m3mepenuii e

JOJDKEH OT/IHYAThCA OT 3HAYCHHS qu » IOJIYYEHHOTO JI0 Hayana chEMKH anmnapartypoi. 6ojee gem Ha
BETHIHHY NOrPEITHOCTH, IIPHITHCAHHYIO STATOHHOMY TaxeoMeTpy. B ciyuae ecim m3mepennas 1imna
OTJIHYAaeTCs OT 3HAYCHHS LV,-“ » IOy 4EHHOT0 /10 Havana ChEMKH annapatypoi, Gojiee 9eM Ha BeTHUHHY
HOTPELIHOCTH STAOHHOTO TaxeoMeTpa. HeoOXOAMMO MOBTOPHTH CHEMKY ammaparypoil u NOBTOPHO
IPOKOHTPO/IHPOBATh JTHHY Gasuca L, ., stanonnbiv TaxeoMeTPOM.

IIpoBecTi 06padoTKy JaHHEIX ¢ HCMOIB30BaHHeM mTATHOrO [10 K anmnaparype.

AOCOMOTHAS M Cpe/Hsis KBaIPaTHYeCKas MOrPemHOCTH H3MEPEeHHI TpHpalleHnii KOOpAHHAT
AN OONBIIHX UIHH ONpeJe/sieTcs Mo NPHPAIIeHHIO KOOPZAMHAT 3aMKHYTOH (HIYpEI (TpeyroibHHUKa),
ATHHBI CTOPOH KOTOPOH HaxoasTcs B auanasone oT 3.0 kM 10 30.0 KM, B COOTBETCTBHH ¢ 1I. 6.4. MU
2408-97 «Amnaparypa mosib3oBaTeNelfi KOCMHYECKHX HABHIALMOHHBIX CHCTEM reoje3ndeckKas.
Meroanka nosepku».

Crenyer nocienoBatebHO yCTaHABIHBATE anmnapatypy Ha MyHKTax, 00pa3yomux TpeyroabHHK
M COIaCHO pPYKOBOACTBY IO OSKCIUTyaTallAH BBINOJHATH M3MEPEHHS H BBHIYHCIHTD 3HAYCHHS
NpHpaleHHH KOOPIHHAT MEXKIY MyHKTaMH.

10.6 Onpexesenne amamasona, aéCcoNOTHOH u cpelHeil KBajapaTHYecKoii morpemHocreii
H3MepeHHHl npupamennii KoopauHat B pexumax «Trimble CenterPoint RTX», «Trimble
CenterPoint RTX-PP»

Huanaszon, abcomoTHas W cpenHss KBaJpaTnyccKas NOrPelIHOCTH M3MEPEHHH NpHpamieHuii
KoopauHat B pexkumax «Irimble CenterPoint RTX». «Trimble CenterPoint RTX-PPy OnpeaenstoTcs
[IyTEM MHOTOKpAaTHBIX U3MepeHHH (He MeHee 10) HHTepBata TAJOHHOTO GA3MCHOTO KOMILTEKCA HITH
ABYX KOHTPOIBHBEIX [UIHH (asuca. onpelenéHHbIX (a30BbIM CBETOJATEHOMEPOM (TaxeoMeTpoM). 2
paspsiia B COOTBETCTBHH ¢ [OCyJapcTBeHHOM NOBEPOYHON cxeMoil s KOOPIMHATHO-BPEMEHHBIX
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cpeacTB H3MepeHHWid. yTeepka€HHoil [lpukasom Poccranzapra ot 29.12.2018 r. Ne2831 n
JAeHCTBHTEIbHOE 3HAYEHHE KOTOPOTro pacmonokeHo B auanaszone ot 0 10 30.0 kM.

YcTaHOBHTE MNOBEpseMYIO anmapatypy HaJ LEHTpaMH TYHKTOB OasWca M INPHBECTH ee
CIYTHHKOBbIE QHTEHHBI K TOPH30HTATBHOM ILTOCKOCTH.

M3mepHTh BHICOTY YCTAHOBKH aHTEHH anapaTyphl ¢ TTOMOIIBIO PYJICTKH.

BxmounTh annapatypy M HacTPOHThL ee Ha cOOp JAaHHBIX (M3MEpEHHi) B COOTBETCTBYIOIIEM
peskuMe M3MepeHHi coracHo TpebOBaHHM PYKOBOICTBA 10 IKCILTYaTaIlHH.

Voeautbess B NpaBHIBHOCTH (YHKUHOHHPOBAHHA M OTCYTCTBHH NOMEX NpHEMY CHIHaJa Co
CITy THHKOB.

IIpoBecTn M3MepeHHs Ha MOBepsAeMOH anmapaType MpH VCIOBHSAX. VKa3aHHBIX B Ta0iauie 3
HACTOSAIICH METOIHKH.

BLIKTI09HTE anmnapaTypy coriacHo TpeOOBaHHSIM PYKOBOACTBA IO IKCILTyaTallHH.

Ewé pa3s n3mepuTh 3TalOHHBIM TAXEOMETPOM JUTHHY 0asnca. [Ipn uenoib30BaHHH KOHTPOILHBIX
JATHH Oa3uca. emé pa3 H3MEPHTh 3TATOHHBIM TAX€OMETPOM HX 3Ha4eHHs. Pe3yibTar m3MepeHuii He

J0/KeH OT/IMYAThCS OT 3HAYeHHs L;‘U . IOJIY4EHHOT0 10 Hayasa ChEéMKH annapaTypoii. 0osee yem Ha
BeTHYHHY NOrPELIHOCTH, NPHITHCAHHYIO 3TAJIOHHOMY TaxeoMeTpy. B ciyuyae ecan m3MmepeHHas JUIHHA
OTJIHYAeTCs OT 3HAUCHHS L_,-U » TIOJIyYE€HHOT 0 JI0 Ha4asa ChbEMKH annapatypoii, Gonee geM Ha BeTHYHHY
MOTPEIHOCTH 3TATOHHOIO TaXeoMeTpa, HeOOXOIMMO NOBTOPHTH CBHEMKY alNaparypoil H MOBTOPHO
NMPOKOHTPOIMPOBATh iKY Gasuca L, , sTanoHHbM TaxeomeTpoM.

[IpoBectn 06padoTKy 1aHHBIX ¢ HCHOIB30BaHHeM mtatHoro [10 k anmaparype.

AGCOMmOTHas U CpelHAs KBajApaTHYecKkas IOTPELIHOCTH W3MEPEHHH TPHpalleHHii KOOpIHHAT
A1 OONBIIMX JUIHH ONpeIeNseTcs N0 NPHPAMEeHHI0 KOOPAHHAT 3aMKHYTOH GUIypHI (TpeyroIbHiKa).
JUTHHBI CTOPOH KOTOpO# Haxozxarcs B aAuanasone ot 3.0 kM 10 30.0 kM. B cooTReTcTBHH ¢ m. 6.4. MU
2408-97 «Annapatypa mnoib30BaTelell KOCMHYECKHX HABHTALMOHHBIX CHCTEM Te0Ie3HyecKas.
MeToanKka noBepKu».

Crexyer nociie10BaTeNIbHO YCTaHABIHBATS ANNAPaTypy HA MYHKTAX, 00Pa3yIOMAX TPEYTOIbHIK
H COrIacHO PYKOBOACTBY [0 3KCILUIYaTAllHH BBIIOJHHTH HM3MEPEHHS H BBIYHUCIHTH 3HAYCHHS
NpHpALIEHHH KOOPANHAT MEX/IV IIYHKTAMH.

10.7 Onpenenenne 1manasona, adco.0THON W cpelHell KBaIpaTHYECKOii HOrpPemHOCTH
H3MepeHHii npupamennii Koopaunar B pexume «/luddepenunaibubie KoxoBbie H3IMepeHust
(dGNSS)»

Jluanason, abcomoTHas M CpeIHsAs KBaJApaTHYeCKas MOTPENTHOCTH H3MepPeHHii NpHpanIeHHi
KoopauHatr B pexume «/luddepenunansubie koaossie n3mepenns (AGNSS)» onpenensiores mytem
MHOTOKPATHBIX M3MepeHHH (He MeHee 10) MHTepBajia 3TaOHHOTO OGA3MCHOrO KOMILIEKCAa HIIH JBYX
KOHTPO:IBHBIX JUTHH Oa3Hca, Onpeen€HHBIX (a30BBIM CBETOTAILHOMEPOM (TaxeoMeTpoM). 2 paspsiaa B
COOTBETCTBHM ¢ ['ocyZapcTBeHHOH MOBepOYHON CXeMOil I KOOPAMHATHO-BPEMEHHBIX CPEICTB
u3MepeHHil, yreepxa€HRON IIpukazom Poccranzapra ot 29.12.2018 r. Ne 2831 u 1eficTBHTeIBHOE
3Ha4Y€HHE KOTOPOro pacmosioxkeHo B auanazone ot 0 g0 30,0 k.

YCTaHOBHTb MOBEPAEMYIO ammNapatypy HaJl LEHTPAMH MyHKTOB 0a3uca W IPHBECTH ee
CIY THUKOBBIE AHTEHHBI K TOPH30HTAILHOM IJIOCKOCTH.

V3MepHTh BRICOTY yCTaHOBKH AHTEHH allapaTyphl ¢ OMOIIBIO PYJIETKH.

Bruounts annaparypy m HacTpOHMTb ee Ha cGOp AAHHBIX (H3MepeHHii) B COOTBETCTBYIOILEM
PEAHME H3MEPEHHH COrIacHO TpeGOBaHHAM PYKOBO/ICTBA 110 IKCILTYaTalluH.

Y0eauThes B MPaBMIBHOCTH (YHKUHOHHPOBAHHA H OTCYTCTBHH TOMEX NPHEMY CHIH&IA CO
CITy THUKOB.

IIpoBecT n3vMepenns Ha noBepseMoii anmaparype NpH YCIOBHAX. YKa3aHHBIX B TaOiuie 4
HaCTOAIIEH METOIMKH MOBEPKH.

BBhIKIIOUHTE annapatypy coraacHo TpeGOBaHHAM PYKOBO/ICTBA MO SKCILTYaTALlHH.
E1g pa3s u3smepuTh 3TalOHHBIM TaXeOMeTPOM THHY Oa3uca. [TpH HCIoIb30BaHHA KOHTPOIBHBIX
AmuH Oa3uca, emE pa3 H3MEPHTh STATOHHEIM TAXEOMETPOM HMX 3HaueHHs. Pesynbrar miamepenuii me

10
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J0DKCH OTIHYaThCsa OT 3HAYCHHA L,-“ , IOJIYYEHHOI 0 10 Hadajla ChEMKH annapaT}'poﬁ. Oosee yeM Ha

BEJIMYUHY NMOTPeITHOCTH, NPHITHCAHHYIO ITATOHHOMY TaxeoMmeTpy. B ciydae eciu u3MepeHHas JUIHHA
OTIHYAeTCs OT 3HAYCHHS L_,-“ , MOJIYYEHHOT 0 710 Hayajia ChEMKH anmnaparypoii, 6oj1ee 4eM Ha BeIHYHHY
MOTPELIHOCTH ITATOHHOTO TaXeOMeTpa. HeOOXOAMMO MOBTOPHTH CHEMKY ammapatypoil H MOBTOPHO
NPOKOHTPOIMPOBATh HHY Oazuca L,-0 . STAJIOHHBIM TaXEOMETPOM.

AOGCOMOTHAs M CpeHss KBaJApaTHYeCKas MOrPelIHOCTH W3MEPEHHH NpHpaleHuii KOOpIHHAT
215 OONMBIIHX UTHH ONPEAeIAIoTCs MO NPHPAMIEHHIO KOOPAHHAT 3aMKHYTOI GHIyphI (TpeyroIbHHKA).
JUIHHBI CTOPOH KOTOPOii HaxoasaTcs B auanaso”e ot 3.0 kM 10 30,0 kM. B cootBeTcTBHH ¢ 1. 6.4. MU
2408-97 «Amnnaparypa mnoab3oBaTelelf KOCMHYECKHX HABHTAIHOHHBIX CHCTEM Te0je3HyYecKas.
MeTo/1MKa IOBEPKH Y.

Crnexyer mnocinenoBaTelbHO YCTAHABIMBAThH anmapaTypy Ha MYHKTax. o0OpasyioIIHX
TPEYTOIBHUK M COTJAacHO PYKOBOACTBY MO IKCIUIYAaTallHH BBINOJHHTE HM3MEPEHHS H BBHIYHCIHTD
3HAYCHHA NPHPAILEHHH KOOPIAHHAT MEAILY ITYHKTaMH.

10.8 Omnpenerenne adco.n0THON H cpelHell KBaIpaTHYecKoii NOrpemHoCTel H3MepeHMHii
KOOPIHHAT B peKHME «ABTOHOMHBII»

ABCOmOTHAs M CpeHss KBaJpaTHYecKas MOTPEITHOCTH M3MepeHMil KOOpIMHAT B PeKHME
«ABTOHOMHBII» ONpeJeNsioTcs ¢ TOMOIIBI0 HMHTATOpa CHIHAJIOB KOCMHMYECKHX HABHTALMOHHBIX
cucteM ['JIOHACC/GPS. Mamepenust ciexyeT BBHIIONHSATH B COOTBETCTBHH C DPYKOBOJCTBOM IO
SKCIUTyaTallid TIPH MOIE]HPOBAHHH HMHTATOPOM CHTHAJOB YCJIOBHil (CleHapHs) HENOIBHAKHOCTH
annaparypsbl.

CoBpats cxeMy H3MepeHHIi ¢ HMHTATOPOM CHTHAJIOB B COOTBETCTBHH C PHCYHKOM 1:

Hhmratop curHaios

Ammapatypa

Prcynok 1 — Cxema u3mepenuii

1 — nepensnyyaroas aHTeHHa;

2 — 5KpaHHpOBaHHas Kamepa (H3 COCTaBa MMHTATOPa CHIHATIOB).

CocTaBuTh ClieHapHil HMHTALHHA ¢ IAPAMETPaMH, IPHBEICHHBIMH B Tabuie 5. OTC/IeKHBaTh
3Ha4eHHe reomeTprdeckoro gaxropa PDOP (He 10/KHO npeBsimaTh 4).

Tabmuua 35

HaumeHoBaHHe napaMeTpa HMHTALHHA 3HaueHHe napamMeTpa MMHTALHH
@opmHpyeMble CIIYTHHKOBbIE HABHIAllHOHHBIE CHIHAIIBI ["JIOHACC u GPS (xox C/A Ge3 SA)
IIpoomKHTeIBHOCTE 120 MuH.

KonuuecTBo KaHanos:
- 'TTIOHACC 8
- GPS 8
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HanmenoBanue napamMeTpa HMHTALHH 3HaueHHe napamMeTpa HMHTALIHH
[lapameTpsl cpeabl pacmpocTpaHeHHsl HaBHIallHOHHBIX
CHIHAJIOB:
- Tponocdepa OTCYTCTBYET
- noHocepa IIPHCYTCTBYET
Koopaunate! B cucteme koopaunatr WGS-84:
- lHpoTa 60°00000000 N
- 101I10Ta 30°00'000000 E
- BBICOTa, M 100.00
- BBICOTA T€OH/Ia, M 18.00

3anycTUTh CleHAPHil HMHTALIHH.

BkmouuTe 00pasibl anmapaTypsl M HAacTPOMTh HX Ha cOOp ndaHHBIX (HM3MepeHHi) B
HEOOXOAMMOM pPeKHME COTTIACHO TPeGOBaHHAM PYKOBOACTBA 110 3KcmTyarauuu. Hactpouts obpasisl
ANNapaTypel Ha BbLIAYy Ppe3yJIbTaTOB H3MepeHuii B nportokore NMEA. OcymecTBuTh 3amuchk
n3Mepennit B popmate NMEA cooBmennii ¢ wactoroii 1 ['u B Tewenne 120 MHHYT. IIPH YCJIOBHSX.
VKa3aHHBIX B Tadmue 4.

BBIK/IIOYMTH anmaparypy cornacHo TpeGoBaHMsIM PYKOBOICTBA 110 3KCIUTyaTalHH.

IlpoBecTn nocToGpaboTKY COGPAHHBIX JAHHBIX ¢ MOMOIIBIO npukiagsoro 10 na TTK.

11 MMoaTBep:1eHne COOTBETCTBHS CPEACTBA H3MepeHHI MeTPOIOTHYeCKHM TPeOoBaAHHAM

11.1 ABcomoTHas NOrpemiHOCT: M3MEPEHHI KakIOro H3 NpHpaleHHii KOOpAHHAT (npH
AoBepuTeTbHOH BeposaTHocTH (.95) B pexnmax onpejensercs Kak CyMMa CHCTEMaTH4YecKOH #
cay4aiiHoil norpemHocTeii no gopmye:

n

S

i‘r‘.a Z(L" - I::r | )’
AL, = (=—_f )+2] = d . TIe
n, . n, -1

AL, — norpemsocts n3mepennit J IpHpamieHyii KOOPIMHAT B MIaHe/TIO BEICOTE. MM:

L, —stanonnoe 3uauenue j NpHpaIeHHil KOOPIHHAT B IJ1aHe/TIO BEICOTE, MM

L.i, — H3MEPCHHOE [I0BEPAEMOI anapatypoii 3HaYeH e j IpHpaIIeHHii KOOPIHHAT i H3MepeHHeM
B [IJJaHe/TIO BBICOTE, MM:
71; —4¥nca0 U3MepeHnit j NpUpalIeHHi KOOpAHHAT.

3HaveHns aGCOMIOTHOMN MOrPemHOCTH (npu 10BepuTenbHOM BeposTHOCTH 0.95) M3Mepenuii
AUl KaKI0T0 NpHpanieHHi KOOpIHHAT B pexkumax «CTaTukay. «bbicTpas craTuka», «KHHeMaTHKay.
«Kunematnka B peansHOM BpemMeHH (RTK)», «Kunematuka B peanbHoM Bpemenn (RTK) ¢
KOMMNeHcanueii Hakiona sexu TIP», «Trimble CenterPoint RTX ¢ koMmeHcammeii Hak10Ha Bexi TIP».
«Kinematnka B peanssom Bpemenn (RTK) Trimble xFill», «Trimble CenterPoint RTX», «Trimble
CenterPoint RTX-PP», «/luddepenumansusie ko10Bb1e u3meperns (AGNSS)» B nanazone usmepennuii
ot 0 10 30000 M He 10KHBI NpeBBLIMATH 3HAYCHHI, NpHBEACHHEIX B [Ipunokennn A Kk HacTosmeii
METOIMKE MOBEPKH.

Cymma npHpamennii KoopaHHaT (HeBsi3Ka KOOpIMHAT) 3aMKHYTOH (UIYPH He J0/KHA
NPEBBIMATE 3HAYCHMUI, BBIYHCICHHBIX 10 GopMye:

WX.Y,Z = J(Alx,y‘z)z = (AZX,ylz)z + (ABX.y.z)Z ?

rae Wy y z — HeBS3Ka KOOPAMHAT B IIAHE/TIO BEICOTE, MM:

12
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4, ,, — JONyCTHMBIE 3HAYeHHs MOTPEIIHOCTH NPHPAIIEHHH KOOPAHHAT IS i CTOPOHHI
TPeYrobHUKA B IUIAHE/TIO BBICOTE. MM, NMpHBEJAEHHBIX B [IpunokeHHH A K HacTosmell MeTOIMKe
MOBEPKH.

11.2 Cpeanss KsazpaTHdecKas MNOrPEIIHOCTh M3MEPEHMI Kak10il JMHHH He J0JDKHA
NpeBbILIATh 3HAYEHHI, BEIYHCICHHBIX M0 QOpMYyIie:

n _] )
iEI(SOJ' _Si .i)

n,

rae Mg — 10mycTHMbIe 3HAYCHHs NOTPEIIHOCTH NPHPALICHHH KOOPIMHAT JUIS i CTOPOHBI

TPEYTOIbHUKA B IUIAHE/IIO BBICOTE, MM. NMPHBEICHHBIX B IIPHIOKEHHH A K HACTOSUICH METOIHKe
MOBEPKH.

11.3. AGcomoTHas morpemsocTs H3MepeHuit KOOpPIAHHAT B pekXHME «ABTOHOMHBIH»
BRIMHCIACTCA KaK CyMMa CHCTEMATHYECKOH | CIIy4aifHOM NOTPeLIHOCTH 110 BEIPAKEHHIO:

n

z n Z S".r.a.u
ZS’.\ ¥.H Z(Su.uf _..":1‘)3

=1 i=l XYH
Axyn =(—- 0pyp) T2 , TAE
Ny vy o n-—1

Ay — TOTPEIIHOCTb H3MepeHHii koopauHat X. Y. H, mu:
Soy .y, — 3TANOHHbIE 3HAYeHHs KoopauHaT X. Y, H 3a1apaembie HMHTaTOPOM CHIHAJIOB. MM;
S, ,, — H3MEpEHHBIE annapaTypoii 3HaYeHHS kKoopauHat X. Y, H. MM

Ny y , — 9HCI0 H3MepeHHii koopauHar X, Y H.

IHpuveuanue.
X.Y — npavoyeonsuvie koopounamwi, nomvyennwie npeobpaszoeanuem cgepuyveckux Koopounam
(wupoma, ooneoma,) no areopummy I'OCT P 351794-2001 «Cucmess Koopounam. Memoow:
npeoopazosanull KOOPOUHAM onpeoeseMbix Mmoyexy.

3Havenne aGCOMOTHOI NOrpemrHOCTH (1pu n0BepuTeBHOMN BeposTHOCTH ().95) H3MepeHHi
KOOpAMHAT Ha HEMOABHKHOM OCHOBAHHH He J10JUKHO NPEBBINATH 3HAYCHHUIL, VKA3AHHBIX B Ilpunoxennn
A K HacToseH METOAMUKE OBEPKH.

11.4 Cpemnss keaapatHyeckas MOTPENIHOCTH OMpe/eleHMs KOOPJAMHAT Ha HENOIBMKHOM
OCHOBaHHHM OMpeieseTcs no Gopmye:

le (Sr'"‘rlr_,f i Sg_l. . )2

n

m=

rie /N — cpenusis KBaApaTHYECKas NOTPELIHOCTh H3MepeHH i KOOD/IHHAT.
3HayeHue cpeHell KBaIpaTHYECKOH MOrPeLIHOCTH (mpu n0BepuTeIbHOIM BeposTHOcTH (.95)
H3MEPEHHH KOOPAWHAT Ha HEMOIBHKHOM OCHOBAHHH He J0JKHO NPEeBBILIATL 3HAYCHHIT, VKa3aHHBIX B
[Tpunoxenun A k Hactosmeii MeToauke MOBEPKH.
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Ecan xoTsg OBl OJHO M3 MEPEYHCICHHBIX TpeOOBaHHH He BHINONHAETCA.
anmapaTtypy NPH3HAKT HENPHTOAHOH K NPHMEHEHHIO.

12 Odopm.aenne pe3y.IbTaTOB NOBEPKH

12.1 Pe3ynabraTthl noBepkH O(OPMIAIOTCS NPOTOKOJIOM, COCTABICHHBIM B BHIE CBOIHOMH
TaOIHLBl pe3yIbTaTOB MOBEPKH MO KakKIAOMY NMYHKTY pasaenoB 7-11 HacTosimiel METOIHKH MOBEPKH.

12.2 Crexenns o pe3yabTaTax MOBEPKH CPEACTB H3MEPEHHI B IESIX MOATBEPAKICHHS IOBEPKU
J0KHBI ObITE Nepeaansl B @exepanbHblii HHGOpMauHoHHBI (QoHA Mo ofecneyeHHIO eIHHCTBA
H3MEPEHHI.

12.3 Tlpu nonoKMTENbHBIX pe3yiIbTaTax MOBEPKH annaparypa NpH3HAeTCs MPUrOIHOH K
NPHMEHEHHIO H 10 3a4BJICHHIO BJaJelblia CPEeACTB H3IMEPEHHH HIIH JIMIIA. IPEICTaB/ISIOIIEr0 Cpe/icTBa
M3MEPEHHI Ha IOBEPKY BBIIAETCS CBHACTEILCTBO O MOBEPKe YCTaHOBIeHHOH popmbl. Hanecenune 3naka
MOBEPKHU HA CPEACTBO H3MEPEHHII HE IPEIyCMOTPEHO.

12.4 Tlpu oTpuuaTebHBIX pe3y/bTaTax MOBEPKH. anmaparypa NPH3HAETCS HENPUTOTHOH K
NPHMEHEHHIO H 110 3a8BJIeHHIO BJaJelblla CPEICTB H3MEPEHHIT HIIN THLA, IPEICTaBISIONIEr0O CpeacTBa
M3MEpEHuil Ha NOBEPKY BbIAAETCA H3BEIIEHHE O HENPHIOJHOCTH YCTAaHOBICHHOH (POPMBI ¢ YKazaHHeM
OCHOBHBIX NIPHYHH.

PykoBoauTens otaena
000 «Astonporpecc-M» K. A. Perun
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Ilpnnoxenne A
(Obs3aTenbHOE)

MeTpo.10ruyecKHe XapaKTepHCTHKH

Tabimua A.1 — Metposniorngeckne XapakTepHCTHKH

HaumenoBanue XapaKTePHCTHKH

3HaueHHe

I'pannubl 101y cKaeMoii abCoTOTHOI MOrPemHOCTH H3MEpeHHui
nHuHB Gasncal (mpH 10BepHTENbHOI BeposTHOCTH 0.95). MM. B
peKnuMax:
- «Cratika», «bbicTpas cratHkay:
- B IIaHe
- [10 BBICOTE
- «KiHematHKay, «KnHeMaTiKa B peabHOM BpeMeHH (RTK)»:
- B II7IaHe
- 10 BBICOTE
- «Kunemartuka B peanbHOM BpeMmeHH (RTK) ¢ komnencamnmeii
HaKJIOHa Bexu TIP»*':
- B IIIaHe
- 110 BBICOTE
- «Kunematnka B peansHoM Bpemenn (RTK) Trimble xFilly®):
- B ILIaHE
- 110 BHICOTE
- «Trimble CenterPoint RTX», «Trimble CenterPoint RTX-PPy*
- B IUIaHe
- 110 BBICOTE
- «Trimble CenterPoint RTX ¢ koMmeHcanueii HAKIOHA BexH
TIP»*¥:
- B IJ1aHe
- 110 BBICOTE
- «/TnppepeHnmaTbHbIe KOA0BBIE H3MEPEHHS (dGNSS)»:
- B IIJIaHe
- IO BBICOTE

+2+(3,0 + 0,5-10°D)
+2+(5.0 + 0.5:10°D)

£2-(8 + 1-10°-D)
+2-(15 + 1-10°-D)
+2:(13 + 110D + 0.4)

£2:(15+1:10°D)

+2:(8+1:-10%D+ 10-T)
£2-(15+ 1-10°-D + 20-T)

=60
+140
+2:(37+0,6°1)
+140

+£2:(250 + 1-10%-D)
£2-(500 + 1-10°-D)

['panmuib! 10myCcKaemoii abeomoTHOI NOTPEMTHOCTH H3MEPEHUH
KOOpZAMHAT (NpH 10BepHTeIbHON BeposTHOCTH 0.95). MM, B pekume
- « ABTOHOMHBIH»:

- B [LIaHe

- 110 BBICOTE

=9000
=15000

['panumer tomyckaemoii cpexneit KBAIpaTHYeCKOH NOrpelHocTH
H3MEpeHHi JUIMHEI Oazuca', MM, B pekumax:
- «Cratukay, «bbicTpas cTatukay:
- B IUIaHe
- IO BBICOTE
- «Knunemarukay, «Kunemarnka B peanbHoM Bpemenn (RTK)»:
- B IlaHe
- 110 BBICOTE
- «Kunemaruka B peansrom Bpemenn (RTK) ¢ KOMIIeHcauueit
HakIoHa Bexu TIP»?):
- B [L1aHe
- IO BBICOTE
- «Kunemartuka B peanbiom Bpemenn (RTK) Trimble xFilly®:
- B ILIaHe
- 110 BHICOTE

£(3,0 +0,5-10°D)
5,0 +0,5-10%D)

(8 + 1-10°D)
+(15+1-10%D)
=13+ 1-10°D + 0.4
+(15+ 1-10%D)

=8 +1:10°D + 10-T)
+(15 + 1:10%-D + 20-T)




HanmenoBaHHe XapaKTepHCTHKH

3HaueHHe

- «Trimble CenterPoint RTX». «Trimble CenterPoint RTX-PP»*":

- B I7IaHe
- IO BBICOTE
- «Trimble CenterPoint RTX ¢ komMmeHcaumeil HaK10Ha BeXH
TIP»%:
- B IJ1aHe
- TIO BBICOTE
- «/luddepenunanvurie koaoBbie n3Meperns (AGNSS)»:
- B IIIaHe
- TI0 BBICOTE

+30
+70

+(37+0,6°1)
£70

+(250 + 1-10°-D)
+(500 + 1-10°-D)

I'pannuel nonyckaemoii cpenneli KBaapaTH4eCKOll OrpemIHOCTH
H3MEPEHHI KOOPIMHAT. MM. B PeKHME
- « ABTOHOMHBIi1»:

- B IlIaHe

- 110 BBICOTE

+4500
+7500

rae D — 1uiHa THHAH, BHIYACTCHHAS 10 H3MEPEHHBIM IPHPAIICHHSAM KOOPIHHAT, B MM. | — yron
OTKIOHCHHS BEPTHKATLHOH OCH KOPIyca annapatyphl NOIBHKHOMN CTAHIMH OT BEPTHKATH B
rpazycax. T — mpo0KHTEIBHOCTD H3MEPEHHMI B MHHYTAX C HCIIO/b30BaHHEM HCTOYHHKA
auddepenunanbaeIx nonpasok Trimble xFill u mpu oTcyTCTBHM CBS3H ¢ 6a30BOii cTaHIEH

- IIPH 1JIHHE THHHUH. BBIYHCISHHOMH 110 H3MEPEeHHBIM NMpHpaNleHHAM KOOpIHHAT, OT 0 10 30 kM
- IIPH YTI€ OTKIOHEHHT BCPTI‘IE\B.'ILHOH OCH KOpmyca annapatypbl DOIBHAKHOI CTaHI[HHA.

YCTaHOB/IEHHOI HA BeéXe BBICOTOM 2 M. OT BEPTHKAIH OT 0 10 30 rpaaycos
3)

- € HCTIO/Ib30BAHHEM HCTOUHMKA () PepeHunatbubX nonpasok Trimble xFill u npu

OTC\ TCTBHH CBS3H ¢ 0a30B0i CTaHIlHell B TeueHHe He Ooiee 3 MHHYT

- Ha CyIe. ¢ HCNOMb30BaHHEM HCTOYHHKA Tuddepenunansusix nonpasok Trimble CenterPoint

RTX




