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MNpepgnucnoBne

1 PA3SPABOTAH My6nunyHo-npaBoBoi koMmnaHuein «Pockapgactp» (MMK «PockagacTp»)
2 BHECEH TexHuuyeckum komuteToMm no ctaHgapTtusauum TK 404 «eofesns u kaptorpadpusa»

3 YTBEPX/JEH VN BBEAEH B JENCTBWE Mpukasom ®eaepanbHOro areHTCTBa Mo TeXHWYEeCKoMy pe-
rynnposaHuio n metponoruu ot 5 asrycta 2025 . Ne 841-ct

4 BBEJEH BMNEPBbIE

MpaBuna NpMMeHEHNs1 HACTOSILLErNO CTaHgapTa YyCTaHOBMEHbl B CTaTbe 26 defepasbHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-93 «O cTaHgapTwusauun B Poccuiickoli ®epepauumn». NHdopmauus ob ms-
MEHEHUSIX K HaCTOsILLEMY CTaHaap Ty Ny6AnKyeTCs B eXerofHoM (Mo COCTOSIHUIO Ha 1 siHBaps TekKyllero
roga) MHOPMAaLMOHHOM yKasaTene «HauuoHasbHble CTaHgapThi», a ouuMasibHblii TEKCT U3MEeHeHWUl
M NonpaBoK — B €XEeMEeCAYHOM MHAOPMaLMOHHOM YyKazaTesne «HauuoHanbHble cTaHAapThi». B cnydvae
nepecmoTpa (3ameHbl) WM OTMEHbl HACTOSLWEr0 CTaHjapTa COOTBeTCTBYyLWee yBeJoMeHe OyaeT
ony6/IMKOBAaHO B 6/MXailLEM BbINYCKE €XEMECSYHOro WMH(OPMAaLMOHHOIO yKasaTens «HauuoHabHble
cTaHgapTbi». CooTBeTCTBYyHWAas MHopMaLMs, yBeAOMIEHNE 1 TEeKCTbl pasMellalnTCcs TaKke B WH-
dhopMaLMOHHOI cucTeme 06LLEr0 NOMb30BaHNA — Ha ohuymasibHOM caliTe defepasbHOro areHTcTBa no
TEXHUUYECKOMY PETY/IMPOBAHUIO 1 METPOOTMN B CETU VMIHTEepHeT (www.rst.gov.ru)

© OdgopmneHne. dreyY «MHCTUTYT cTaHgapTmMsayum», 2025

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTbLIO MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauyecTBe OMLMANbHOIO M3faHusa 6e3 paspelleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuio 1 MeTpoJsiorim
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BBepneHne

Bo3gylwHoe nasepHoe ckaHMpoBaHue SABNSeTCA BaXHbIM UCTOYHUKOM MHAOPMAaLMN O MECTHOCTU U 06b-
eKkTax npu cosgaHuy UUgpoBbIX Tonorpaduyecknx KkapT U naaHoB, MOSYYEHUN MPOCTPAHCTBEHHbLIX AaHHbIX
ONA BbINONTHEHUA Ka[acTpPOBbIX paboT, peleHns NPOEKTHbIX, UHXEHEPHbIX U APYruX 3ajau.

TexHnyeckne xapakTepucTUKM MaTepuanoB BO3AYLIHOrO /fla3epHOro CKaHMpoBaHWA OMNMpefensanT Kaye-
CTBO KOHEYHOW npoaykuuvM B BuAe LMEPOBLIX MOAeNeil NOBEPXHOCTU, LM POBbLIX Mogdenei penbeda, uud-
pOBbIX MOAenei MecTHOCTW, LMAPOBbIX TONorpauyecknx KapT 1M NaaHoB, €4MHON 3NeKTPOHHOI KapTorpa-
hmueckoli OCHOBbI, @ Takke HOBbIX BUAOB NPOAYKLMU, Takmx kak 30-mMoAenn o6bekToB U MH(OpMaLNOHHbIe
MOZEeNN CTpouTeNbHbiX 06bekToB TVIM/B1M. [JOKyMeHT pa3paboTaH B LenAx Nosiy4yeHUs KOHEeUYHOol NpoayKuum
C TpebyeMbiMM XapaKkTepucTkamm Ha OCHOBE MCMNO/1b30BaHWUA TEXHOJI0TUIA BO3AYLUHOMO S1a3epHOr0 CKaHMpo-
BaHuA.

MpegmeTom cTaHapTu3auuu ABAAIOTCA TEXHUYECKne TpeboBaHUA K npoueccam BO3AYLIHOIO 1a3epHoro
CKaHWpOBaHUA, NCNOJb3yeMOMY CbeMOYHOMY 060pyA0BaHMIO, MPOrpamMmMHbIM CpeacTBam MnonyvyeHuns un obpa-
60TKM MaTepunasioB BO3AYLWHOIO Na3epHOro CKaHNMpoBaHUA.

O6nacTb MPUMEHEHWS HaCTOSWEro cTaHgapTa cCBsf3aHa C npeagmMeTHon o6nacteio TOCT P 8.794,
FOCT P 59328, TOCT P 59562, TOCT P 70078, TOCT P 71863.

B npouecce pa3paboTku cTaHfgapTa MCNosib30BaHbl NON0XeHnsa degepanbHbiX 3akoHOB [1], [2] n Hopma-
TUBHbIX NPABOBbLIX JOKYMEHTOB, PernaMeHTUPYLWMX BbINOHEHNE a3apodyoToTonorpadpuyecknx, kaprorpagm-
YeCKUX, MHXeHepHOo-reofesnyeckux 1 KagactpoBbix paboT [3]—[7].
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

doToTonorpadus
CKAHVPOBAHWE NTA3EPHOE BO34YLWHOE
TexHnyeckue TpeboBaHmA

Phototopography. Airborne laser scanning. Technical requirements

Jata BBepeHna — 2026—01—01

1 O6nacTtb NpUMeHeHnsA

HacTosawwnii cTaHgapT pacnpocTpaHsaeTcss Ha KOMMJeKC paboT Mo BO3AYLHOMY /la3epHOMY CKaHWpO-
BaHWO, BbIMNOJIHSEMOMY C MUIOTUPYEMbIX U 6ECNUMOTHBIX BO3AYLWHBIX CYAOB B Lensx Tonorpaguyecknx u
WHXEHEePHbIX CbeMOK, NPOMU3BOACTBA KaAacTPOBbIX paboT.

HacToawmwnii ctaHaapT npeAHasHauyeH AN NpUMEHeHUs cy6bekTamu reofesnyeckoil n kaptorpaguue-
CKOVi feAaTenbHOCTU, a TakKe KafacTpoBOI M rpafoCcTPoOUTENbHON AeATENbHOCTU NPU opraHu3aumm 1 BbINo-
HeHUn paboT Nno BO3AYLIHOMY /1a3ePHOMY CKAHMPOBAHMIO MECTHOCTM U 0GBEKTOB MECTHOCTM!.

CTaHfgapT ycTaHaB/vMBaeT TexXHUuYeckne Tpe6oBaHUS K CbEMOYHOMY 060pYyAOBaHMIO, NMPOrpaMMHbIM
cpeacTBam, TEXHOMOTMYECKMM npoueccaM W YCNOBUSIM MOJIyYeHUst U 06paboTkM MaTepuanoB BO3AYLIHOIO
Nla3epHOro CKaHUpoBaHuUsA, NoslyyaeMbiX B Xo4e pabor.

2 HopmaTuBHbIe CCbI/IKA

B HacTosAlwem cTaHAapTe UCNosb30BaHbl HOPMATUBHbLIE CCbINIKM Ha cnefylolmne JOKYMEHTbI:

FOCT 32453—2017 Fnob6anbHasa HaBuUrauMoHHas cnyTHUKoBas cuctema. Cuctembl koopauHat. MeTtofabl
npeo6pa3oBaHuin KOOpAMHAT onpeaensieMbliX TOUek

FOCT P 51833 doTtorpammeTpua. TepMuHbl 1 onpegeneHnsa

FOCT P 52369 ®oToTonorpacusa. TepMuHbl 1 onpeaeneHuns

FOCT P 52928 Cuctema cnyTHMKOBasi HaBUrauMoHHas rnobanbHasi. TepMUHbl 1 onpegeneHus

FOCT P 56122 BecnuaoTHble aBMaynoHHble cuctembl. O6wmne TpeboBaHus

FOCT P 57258 Cuctembl 6ecnuioTHble aBuaLMoHHble. TeEpMUHbI U onpeaeneHuns

FOCT P 59328—2021 AapochoTtocbemka Tonorpaguyeckas. TexHuyeckme TpeboBaHus

FOCT P 59562—2021 Cbemka aspochoToTonorpagunyeckas. TexHnyeckme tpeboBaHus

FOCT P 70078—2022 lNporpaMMHo-annapaTHblii KOMnaekc aapocoToTonorpacunyeckoit CbeMKM ¢ mc-
nosib30BaHNeM 6eCnuMa0THOr0 BO3AYWHOIO cyaHa. TexHuuyeckune TpeboBaHus

FOCT P 70174 KapTtorpadua undgpoas. lNMpouecchl co3faHua anemeHTa cogepxaHuna «Penbed» uug-
poBbIX TONorpaduyecknx Kapt macwraba 1:25 000. O6wumne TpeboBaHuUs

FOCT P 70689 [doporn aBTOMO6UNbHbIE 06WEro Nosib3oBaHus. JlazepHoe ckaHupoBaHue. O6wue Tpe-
60BaHMsa K npoBegeHuto pabot

FOCT P 70690—2023 Joporn aBToOMOGMNbHbIE 06LLEro nNonb3oBaHuA. JlazepHoe ckaHupoBaHue. Tpe-
60BaHNS K AAHHbIM /1a3€PHOI0 CKAHMPOBAHMSA HA Pa3/IMUHbIX 3Tanax XW3HEHHOro LuKIa aBTOMOOGWALHOW A0-
poru

FOCT P 71863—2024 doTtoTonorpadua. JlazepHoe ckaHnpoBaHue. O6LMe NooXeHus

CIn 47.13330.2016 «CHwulM 11-02-96 VHXeHepHble M3biCKaHWA Ans8 cTpoutenscrea. OCHOBHble NOJO-
XeHuna»

M3gaHne opuunanbHoe



FOCT P 72226—2025

MpumedyaHne — MNpy NOIL30BAHUM HACTOALMM CTaHAAPTOM LIE/IeCO06pasHO NPOBEpPUTL AECTBUE CCbIIOY-
HbIX CTaHAapPTOB (CBOAOB MpaBws) B UHOPMALMOHHONM cucTeMe OGLLETO NOJSIb30BaHUSt — Ha odhuumManbHOM calite defe-
paslIbHOrO areHTCTBa Mo TEXHUYECKOMY PEry/IMPOBaHMI0 1 METPO/IONN B CETU VIHTEPHET WK NO eXerogHomy nHdpopmaum-
OHHOMY YKa3aTento «HauunoHalbHble CTaHAaPTbI», KOTOPbIA ONy6MKoBaH MO COCTOSIHWIO Ha 1 AHBapS TEKyLLEero roga, 1 no
BbINyCKamM EXEMECSIYHOTO MH(OPMAaLMOHHOTO ykasaTesnsi «HaunoHas/lbHble CTaHA4apPTbh» 3a TeKyLMid rog, Ecnn 3ameHeH
CCbI/I0YHbIN AOKYMEHT, Ha KOTOPbIA faHa HeAaTpoBaHHas CCblfka, TO PEKOMEHAYETCS UCMO/b30BaTh AE/CTBYIOLLYIO0 BEp-
CUIO0 3TOro AOKYMEeHTa C y4eTOM BCeX BHECEHHbIX B AaHHYHO BEpPCUto n3mMeHeHuii. Ecnn 3ameHeH cCbiNoYHbIn AOKYMEHT, Ha
KOTOpbI/ AaHa AaTypoBaHHAA CCblfKa, TO PEKOMEHAYETCS WCMOMb30BaTh BEPCUID 3TOTO AOKYMEHTA C yKasaHHbIM Bbllle
rofioM yTBepXaeHusi (NpuHATUS). Eciim nocne yTBEpXAEeHNS HACTOALLErO AOKYMEHTA B CCbI/TOYHbIN [JOKYMEHT, Ha KOTOpbIi
JaHa [aTvpoBaHHas CCblfika, BHECEHO U3MEHEHMWe, 3aTparvBaiollee MoJIoKeHWe, Ha KOTOpoe AaHa ccbljika, TO 3TO no-
NOXEHWEe peKoMeHAYeTCst NPUMEHSITb 6e3 yueTa JaHHOTO U3MeHEeHUs. ECAn CCbINOYHbIA JOKYMEHT OTMEHEH 6e3 3ameHbl,
TO MOJIOXEHME, B KOTOPOM flaHa CCblfIKa HA HEero, PEKOMEHAYETCS MPUMEHSTb B YacTW, He 3aTparvBatoLLeil 3Ty CCbIKy.
CBefeHns 0 feincTBMmM CBOAOB NpaBw/ LenecoobpasHo nposeputb B degepasibHOM hoHAE CTaHAAPTOB.

3 TepMUHbI 1 onpeaeneHns

B HacTofAwem cTaHgapTe npumeHeHbl TepMuHbl no FOCT P 51833, TOCT P 52369, T'OCT P 52928,
FOCT P 57258, a Takxe cnegylouime TepMUHbI C COOTBETCTBYHOLWMMN OonpefeneHnamu:
3.1

aspocbemMKka (Tonorpaduueckas): Cbemka MECTHOCTU, BbINOSHAEMas a’spoCbEeMOUYHOlN CUCTEMO
TOr0 WAW MHOTO TUMa WM OAHOBPEMEHHO ABYMSI UK 60/1€€e CbEMOYHLIMU CUCTEMAMU C BO3AYLIHOMO cyaHa
C LUenblo co3gaHna 1 o6HOBNEeHMA Tonorpauyecknx KapT v NNaHOB M MHbIX MPOCTPAHCTBEHHbIX AaHHbIX O
MECTHOCTH.

[FOCT P 59562—2021, nyHKT 3.1]

3.2

6ecnuaoTHOe BO34YyLUHOE CyAHO: BosgyuwHoe cydHo, ynpaBfsieMoe B MofieTe NUIOTOM, Haxogs-
wmmcs BHe 6opTa Takoro BC, wau BbIMOJHAKOLWEe aBTOHOMHbIA MOMET No 3afaHHOMYy NpefBapuUTefibHO
MapLupyTy.

[FTOCT P 57258—2016, cTtatbsa 3.1.1]

3.3

BO34YyLUHOE Jsla3epHOe ckaHupoBaHue; BJ/IC: Bug paboT B cocTaBe Tonorpagpuuyeckoin CbeMKU, Bbl-
NOSIHAEMbI C MPUMEHEHNEM Jla3ePHbIX CKAHEPOB (/1a3epHbIX JIOKATOPOB WY NMAapoB), BO3AYLIHbIX Cy[0B
N Na3epHO-/T0KaLNOHHbIX TEXHOMOTWNIA.

[CM 47.13330.2016, nyHkT 3.1.3]

3.4

ONBEPreHUns nas3epHoro M3slydeHuUs ckaHepa (pacxoAuMOCTb MNydkalnyya ckaHepa): YrnoBoe
pacxoxpeHve guameTpa nyykal/nyya nasepHoro nsslyd4eHus Ha BbIXOfe ckaHepa Nno mepe yjasieHus ero ot
ONTUYECKON anepTypbl UCTOYHUKA U3NYYEHUS, U3MEpPSeMoe B MUNInpagmaHax.

[ApanTupoBaHo n3 F'OCT P 71863—2024, nyHKT 3.7]

35

MHepunasibHOe N3MEPUTENIbHOE YCTPOWCTBO: XXecTKo CBsi3aHHOEe C a’podpoTokamepoii unu BO3-
OYLWHBIM Na3epHbIM CKaHepoM (NMgapom) yCTPOMNCTBO, OCHOBAHHOE Ha COYEeTaHUW akcenepomMeTpoB W -
pockonoe, npefHasHayeHHOe A/ ONpPeAeneHns YrioB opuveHTauuu coTokamepbl UM nugapa Bo Bpems
BbIMOMIHEHUS a3P0OTOCHEMKM.

[FOCT P 59328—2021, nyHKT 3.1.8]

3.6 NasepHblii Nyy: JlazepHoe uW3flydeHUe, KOTOPOE XapaKTepusyeTcs Hanpas/leHWem U pacxoau-
MOCTbI0.
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3.7 KaIMBPOBOUHbIE NapamMeTpbl NUAapa: Yriibl BbICTABKA M KOOPAMHATbLI MOMOXEHUS NAapa 0THOCU-
TENIbHO CUCTEMbl KOOPAMHAT MHEPLUANbHOTO U3MEPUTENLHOMO YCTPOiCTBa.

3.8
Ka/IMBPOBOYHbI/ NOSET: A3pOChEMOYHbIM NOMET Haj TeppuTopueli KaMGPOBOYHOIO NOUIOHA B CO-

OTBETCTBUW C MOMETHLIM MAAHOM /151 KaJIMGPOBKM a3pOCHbEMOYHOIO KOMMJIEKca.
[CM 47.13330.2016, nyHKT 3.1.10]

3.9
KnaccugurKkaumsa Touek NasepHbiX OTPaXKEHUH: OTHeceHne ToYek Nas3epHbiX OTpaXKeHuii K onpege-
NeHHO KnaccuuKkaLMoHHON Tpynne no XxapakTepHbIM MPU3HAKaM 3/1EMEHTOB MECTHOCTU U 06LEKTOB.

[FOCT P 71863—2024, nyHKT 3.9]

3.10 KoopguHaTHaa 30Ha: YacTb 3eMHOW NOBEPXHOCTWU, OrpaHMYeHHass MepugmaHamu ¢ AONTOTOW,
KpaTHOM 6°, Npu ee N306paeHnn Ha NJOCKOCTU B KapTorpadnyeckoin npoekumnu.

3.11
nupap: CucteMa BO3AyLIHOTO 1a3epHOr0 CKaHWpPOBaHUSI MEeCTHOCTW, B pe3ysibTaTe KOTOporo onpeje-

NAKTCA NPOCTPaHCTBEHHblIE KOOpPAWHaTbl TOYEK OTPpaXeHuda a3epHoro ny4da ot I'IOBerHOCTeVI 06bEKTOB

MECTHOCTHW.
[FOCT P 59328—2021, nyHKT 3.1.9]

3.12
nuaapHas chbeMKa (aspochbeMKa): Aspocbemka, BbINOMHAEMAas C NOMOLLbLI0 naapa C Lefbilo onpe-
[leNeHnsl NPoCTPaHCTBEHHbLIX KOOPAUHAT TOUeK MECTHOCTM B BUAEe 06/1aKka TOUEK Nla3epHbIX OTPaKeHMWil.

[FTOCT P 59562—2021, nyHKT 3.11]

3.13 mMarepuasibl BO3AYLIHOIO Sla3epHOro CkaHUpoBaHusa: OTBevawlw e ycTaHOB/IEHHbIM TpeboBa-
HMAM 06/1aKka TOYeK fla3epHbIX OTPaXeHU, TPaeKTopua ABMKXEHMNS BO3AYLIHOIO cygHa, KainbpoBOYHbI cep-
TU(PUKAT WU UHblE AaHHble U JOKYMEHTbl, NPeAyCMOTPEHHbIE HACTOAWMUMNU TPeboBaHUAMU U TpebGOBaHUAMU
TEeXHNYEeCKOro 3ajaHuns, npefocTaB/sgemMble B pesysbTate BO3AYLIHOIO /la3epHOro0 CKaHNMPOBaHUS.

3.14
06/1aK0 TOYEK fla3epHbIX OTpaXeHuil: COBOKYMHOCTb (PUKCUPYEMbIX Nla3epHbIM CKaHEpPOM Touek
3EMHOW MOBEPXHOCTU U OGBHEKTOB, XapaKTepu3yembiX MPOCTPAHCTBEHHbIMW KOOPAUHATAMW U WHTEHCHUB-

HOCTbIO OTpaXeHus.
[FOCT P 70174—2022, nyHkT 3.1.3]

3.15 06bEeKT NMaapHoO CbeMKN: TeppuTopusi NIOLLAAHOTO XapakTepa € 3afjaHHbIMU B TEXHUYECKOM
3alaHuy rpaHuuamMmy (HaceneHHbll NyHKT, palioH), WM COBOKYNHOCTb TEPPUTOPUIA C onpefesieHHbIMU rpaHu-
uaMmn (KOHKpeTHble HaceseHHble MYyHKTbl paioHa nnn cybbekta Pocculickoii degepaynn), uam AMHERHO npo-
TAXEHHbIA 06bekT (Tpacca, rpaHuua, 6eperoBas /MHUA W Np.), 4719 KOTOPbIX NPOEKTMPYeTCA W BbINOHAETCA

nupapHas cbemka.
3.16
Ono3HaBaTe/lbHbIM 3HaK (ONO3HaK): Touka o6bekTa (hOTOrpaMMeTPUUYECKO CbEMKU C U3BECTHbIMU

NPOCTpaHCTBEHHbLIMN KOOpAMWHaTaMn, ono3HaHHaaA Ha q)OTOFpaMMETpVILIeCKOM CHUMKeE.

MpumeyvaHnsa
1 Ono3HaK MOXeT BbITb M1aHOBbIM (M3BECTHbLI KoopAnHaThkl X, Y), N1aHOBO-BbICOTHLIM (M3BECTHbI BCE TPU KOOPAW-

HaTbl X, Y, Z) 1 BbICOTHbIM (M3BECTHA TO/IbKO BbICcOTa Z).
2 Ono3Hak MOXeT 6bITb MCMO/b30BaH B KAYECTBE OMOPHOI WM KOHTPOSIbHON TOUKM Npy hOTOrpaMMETPUYECKOI

06paboTke (poTorpamMmeTpUUecKoro CHUMKa.

[AganTnpoBaHo u3 FOCT P 51833—2001, ctaTtbs 34]
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3.17 06nacTb HU3KOW AOCTOBEPHOCTU: O61acTb B 06/1ake TOUYEK Na3epHbIX OTPAXEHUH OT MOBEPXHO-
CTN 3eMn n/unn o6bHEKTOB MECTHOCTU, TAe OTCYTCTBYIOT OTPAXEHMUS OT MOBEPXHOCTU 3eMNu U/Mnm 06bEKTOB
MECTHOCTU, NN CPefHAA MNOTHOCTb TOYEK HVKE NPOEKTUpPyemMon (MUHMMAaNbHO AONYCTUMON AN1A KOHKPETHO-
ro Buga npoaykuum).

3.18

napameTpbl peaykuun nugapa: ViamepeHHble NIMHENHbIe NonpasBku Ansi npuBegeHnst pas3oBoro LeH-
Tpa aHTeHHbl CNYTHUKOBOTO MPUEMHMKA K Hayasy CUCTEMbl KOOPAMHAT BO34YLIHOIO /1a3epHOro cKaHepa.
[FTOCT P 59562—2021, nyHKT 3.18]

3.19 nepBUYHbIE AaHHbIE Na3epHOro CKaHUpoBaHUA: O6/1aka TOYEK Na3epHbIX OTPaxXeHuii B hopma-
Te npounssBoanTensa obopyaoBaHus, faHHble U3MepPeHUin rnobanbHOl HaBUraLMOHHON CNYTHUKOBOW CUCTEMbI U
NHepLmanbHOro U3MepUTEIbHOTO YCTPOICTBA, KaIMOPOBOYHbIE NapameTpsbl.

3.20

NJIOTHOCTb 06naka T/1O: KonmyecTBO TOYEK Na3epHbiX OTpaXeHuid, NpUXoasLUINXCa Ha eanuHuLy nno-
laam noBepxHOCTM CKaHMPYyeMOro o6bekTa.
[FOCT P 71863—2024, nyHKT 3.17]

3.21

CMNYTHMKOBbIE onpegeneHnsa: OnpegeneHnss NPOCTPAHCTBEHHbIX KOOPANHAT TOUYEK WX NpupaLlLeHuni
KoOpAMHAT MexAy ToukaMu, BKvaloLlime npoueccbl CNYTHUKOBbIX HabnaeHuin (n3amepexHnin) n o6pabort-
KM M3MepUTeNbHON MHAOpMaLmmK, NocTynatwwen ¢ HaBuraLMoHHbIX CNYTHUKOB.

[FOCT P 59328—2021, nyHkT 3.1.19]

3.22

TOYKa /1a3epHOro OTPaXeHUs: LLeHTp oTpaxeHus nasepHOro fiyya, nocbilaeMoro v NpUHUMaemMoro
NasepHbIM CKaHEepPOM OT MOBEPXHOCTU 3eM/IM W NPeAMEeTOB Ha MeCTHOCTU, Touka, XapakTepusylolascs
NNAHOBbIM W BbICOTHBIM MOMTOXEHUAMM, MOPSAAKOM OTPaXEHUS, UHTEHCUBHOCTbIO OTPaXeHusl, yriom oT-
npaBKM NasepHoro siyya, BpEMEHEM perncTpaunn, knaccom obbekra.

[CM 317.1325800.2017, nyHKT 3.1.12]

3.23 yron ckaHupoBaHUA nupapa: YABOEHHOe 3HaYeHMe MaKCUMasibHOro OTK/IOHEHUA fny4ya OT cpepn-
HEero nonoXxeHus.
3.24

yrnoBasi kKanmépoBka nngapa: CoBOKYNHOCTb NPOLECCOB W onepauuii nNo onpeaeneHunto yrios Bbl-
CTaBKM CUCTEMbI KOOpPAMHAT NnAapa OTHOCUTENbHO CUCTEMbI KOOPAMHAT MHEPLMAbHOTO U3MEPUTENIbHOrO
yCTpoOlicTBa, a Takke ApyrMx napamMeTpoB B 3aBUCMMOCTM OT ThMa BO34YLIHOrO 1a3epHOro ckaHepa, BbINo/-
HAEMbIX C Le/iblo HACTpOlikiM annapaTypsbl.

[AganTupoBaHo u3 NOCT P 59328—2021, nyHkT 3.1.26]

3.25

yIbl BbICTaBKN (aapopoTokamepbl, nuaapa): Yribl opueHTaumMm cucteMbl KoopauHat aspodoTo-
KaMepbl nan nupaapa OTHOCUTEJZIbHO CUCTEMblI KOoOpAMHAT MHepuunasibHOro NU3MepuTesibHOro yCTpOI7ICTBa,
XECTKO CBSI3aHHOr0 C a3podoToKaMepoii Ui nuaapom.

[FOCT P 59328—2021, nyHkT 3.1.27]

3.26

uncpoBasa mMofesib NOBEPXHOCTU: Habop AaHHbIX Wau dhaiin, cogepxalmii onpegeneHHbim obpa-
30M MpeAcTaB/IEHHbIE NPOCTPAHCTBEHHbIE KOOPAMHATHI (B ONpeAesIeEHHON cucTeMe KOOpAMHAT) MHOXeCTBa
TOYek, fiexalinx Ha BCeX OTKPbITbIX BUAUMBIX C ToUyeK (hoTorpadmMpoBaHUsa NOBEPXHOCTAX: MOBEPXHOCTU
3eM/IN,COOPYXEHMNA 1 Npou.

[FOCT P 59562—2021, nyHKT 3.29]
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3.27

umcpoBasi Modenb penbeda: ®aiin uam Habop AaHHbIX, COAEepXalinii onpeneneHHbIM 06pa3om
npeacTaB/ieHHble MPOCTPAHCTBEHHbIE KOOPAMHATLI MHOXECTBA TOUYEK 3€MHOI NMOBEPXHOCTU B ONpefeseH-
Holi cucTeme oTcyeTa.

[FOCT P 59562—2021, nyHkT 3.30]

4 CokpaleHud

B ctaHgapTe npuMeHeHbl cneayloline cokpaweHus:

APC — aspochoTocbemka;

BBC — 6ecnunoTHOe BO34YyLIHOE CYAHO;

BC — 6a3oBas cTaHuus;

B/1IC — BO3AylWIHOE Nna3epHoe CKaHMpoBaHue;

BC — BO3ayLlHOE CcygHo;

F’MC — reorpachunyeckasa nHcopmaymoHHasa cucTema;

FT’HCC — rnobanbHas HaBurauuoHHas CrnyTHMKOBasA cucTemMa Kak oboblialouiee MoHATME, BKw4Yas
FMOHACC, GPS u np.;

FCK — rocypapctBeHHasa cucrema KoopauHar;

EFPH — efAuHblil rocyfapCTBEHHbIN peecTp HeaBMXMMOCTH;

NNY — uHepumanbHoe U3MepuTenbHOe yCTPOICTBO;

KT — KOHTpO/ibHas TOYKa;

NMBC — nunoTupyemoe BO3AYLWHOE CYyAHO;

MO — nporpaMMHOe obGecneyeHune;

CK — cucrtema koopauHar;

CKO — cpepHekBagpatnyeckoe OTK/IOHEHUE,

CKINM — cpegHekBagpaTnyHasa norpewwHocTb;

T3 — TexHnyeckoe 3agaHue;

TUM — TexHonorns nHopMaLuoOHHOIo MOLeNIMPOBaHNS;

T/IO — TOYKa Na3epHoOro OTPaxKeHus;

LMP — uudpoBasa mogens penbeda;

LM — uyucposoit nnaH ropoaa;

LUTK — undposasn Tonorpacdunyeckan kapra,;

LUTMN — uudpoBoi Tonorpadunyecknii niaHx;

BIM — nHdopmaunoHHaa mogens ctpoutenbHoro o6bekrta (Building Information Model);

GPS — cuctema rnob6anbHoro nosuunoHuposaHua CLUA (Global Positioning System);

ITRF — mexpayHapogHas 3emMHas (reofesnyeckas) OoTCYeTHas OCHOBa, peasn3aunsa CUCTEMbl KOOPAU-
HaT ITRS ceTblo onopHbIX NyHKTOB Ha 3emne (International Terrestrial Reference Frame);

LAS — OTKpbITbIA ABOMYHbLIA hbopmaT, onpegesieHHbInl AMepuKaHCKMM 06u,ecTBoM hoTorpammeTpumn
N AucTaHuMoHHoro 3oHauposaHua (ASPRS) ansa obMeHa u apxvMBMpOBaHUA AaHHbIX 06/1aka Toyek nupapa
(LIiDAR Aerial Survey);

LAZ — cxatasa sepcusa dopmat LAS (LASzip);

MPIiA— pexum 06paboTkm MHOXecTBa MMNY/IbCOB, HAXOAALWMXCA B BO3ayxe oAHoBpeMeHHO (Multiple
Pulses in Air);

PDOP — reomeTpuueckunii hakTop TOYHOCTM OnpegesieHnss MecTOMOJI0XEeHUs, BbipaxaeMblii kKoaddu-
umeHTtom notepu TouyHocTtu (Position Dilution of Precision);

PPP — wmeTof TOoyHOro abCOIIOTHOrO CNYTHUKOBOrO onpegeneHus Mectononoxewusa (Precise Point
Positioning);

RINEX — dopmaT o6MeHa AaHHbIMW ANs PaiioB UCXOAHbIX AaHHbIX CNYTHUKOBbIX HaBUrauWOHHbIX
npuemHukos (Receiver Independent Exchange Format);

TIN — HeperynsapHasa ceTb TpuaHrynauum (Triangulated Irregular Network);

UTC — wkana BCEMUPHOro KoopAuHupoBaHHOro BpemeHun (Coordinated Universal Time);

XML — pacwupsiemblii A3blK pa3meTku, npegHasHayeHHbIn ANa Co34aHusA, XpaHeHUs U nepegayv noru-
Yyeckoli CTPYKTYpbl AaHHbIX (extensible Markup Language).
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5 TexHu4yeckne TpeboBaHMs K BbINO/IHEHMIO BO34YLLHOIO
NasepHOro ckaHMpoBaHUS

5.1 TpeboBaHMA K cMCTEME BO3A4YLIHOIO /1a3epPHOro CKaHMpoBaHuUs

5.1.1 CoctaB cuctembl BJ/IC B obwem cnydyae fonkeH coorsetcTtBoBaTtb 5.1 FOCT P 71863—2024.
JononHnTenbHO B ee COCTaB [AO/IKHbl BXOAWTb annapaTHO-NporpaMmmHblie CpeAcTBa HaBurauum, Bka4Yas Mo-
HUTOp nunota ansa MNBC. KOHCTPyKUMA cucteMbl AO/KHA ob6ecrneymBaTb NOCTOAHCTBO B3aWMHOIO NOJIOXKEHUS
cuctembl koopamHat MY n cnctembl kKoopanHaT BO3AYLHOrO /1a3epPHOr0 CKaHepa Ha BeCb NMepunoj yCTaHOBKM
AaHHOWN nnatdgopmbl Ha 6opTy BC.

5.1.2 lngap AO/MKEH UMETb NAcNoOpPT UAN UHOM AOKYMEHT (cepTudukat, NpoTOKO/, OTYHET O Kaninbposke),
npegocTaB/ieHHbI NPOM3BOAMTENIEM WM MOCTaBLMKOM 060pyA0BaHMA, B KOTOPOM yKasaHbl 3Ha4YeHus napa-
MeTpPOB KanmbpoBKN /1a3epHOro CKaHMpoBaHUA.

5.1.3 TpeboBaHusa K nugapy

Nnpapbl, ncnonb3lyemble ANA U3MepeHuii B cdpepe rocyfapCTBEHHOIO peryimpoBaHus, AO/KHbI ObiTb
YTBEPXAEHHOrO TMMNA U UMETb 3anNuUCb O NOBEPKE, C HEUCTEKLW UM CPOKOM MOBepky B ®epepanbHOM UHpopma-
LMOHHOM (hoHAe no oGecneyeHnto eaAnHCTBA U3MEPEHWIA.

XapakTepucTtukm nupapa, yctaHasnusaemoro Ha BBC, po/mkHbl cooTBeTcTBOBaTh TpebosBaHusam FOCT
P 70078—2022 (pas3gen 9).

XapakTepuctukn nupapa, yctaHasnmsaemoro Ha MBC, A0/MKHbI COOTBETCTBOBATh clefylowmnm Tpebo-
BaHUAM:

- MakcumanbHasi paboyasi BbiCOTa NosieTa Haf YPOBHEM 3eMHOI MOBEPXHOCTM He MeHee 2000 M (npwu
KoaphuumeHTe oTpaeHnss noBepxHoctn 6onee 20 %);

- CKO onpepeneHns nnaHoBbIX koopguHaT He 6onee 1/5000 oT BbICOTbI MoneTa A/ MakCUManbHOM
BbICOTbI;

- CKO onpepgeneHus BbICOT TOUYEK MECTHOCTU He 6osiee 1/20 000 oT BbICOTHI MoneTa; AN Makcumasb-
HOIN BbICOTbI NoneTa;

- MakcumanbHaa yactota MMnynbLcoB — He meHee 50 kIu;

- MakcumasibHas yacTtoTa CKaHMpoBaHusA — He meHee 100 Iu;

- AuBepreHuua — He 6onee 0,25 mpag;

- KO/IMYEeCTBO OTpPaXeHWih Ha OAUH UMMYNbC — HEe MeHee 4;

- (pukcaums MHTEHCUBHOCTW OTPaXEHHOro curHana.

5.1.4 Tpe6oBaHua k THCC/MNY

XapakTepuctukun 6optoBoro MTHCC-npuemHuka, MUCNONb3yemMoro Ans onpegeneHunsa koopauHat T/O,
LO/DKHBI cooTBeTcTBOBaTh TpeboBaHusam FOCT P 59328—2021 (nyHkT 5.5.1).

Ona nHepuManbHOro U3MepUTEeNIbHOrO YCTPONCTBA, MCMNOMb3yeMOro COBMECTHO C ngapoMm Ha 60pTy
nnMaoTMpyemoro Bo3aywHoro cygHa, CKO Mo KpeHy v TaHraxy He fo/ixHbl npesbiwarte 0,005°, no kypcy — He
6onee 0,01°.

Xapaktepuctukn 6optoBoro MHCC-npuemMHuka M WHEpPLManbHOrO W3MepUTEeNIbHOro YCTPOWNCTBa, MC-
No/sib3yeMOro COBMECTHO C NMAapom Ha 60opTy 6ecnunoTHOro BO3AYLWHOMO CyAHa, A0/KHbl COOTBETCTBOBATL
TpeboBaHmam MOCT P 70078—2022 (pa3gen 8).

5.1.5 Tpe6oBaHusa k MO 06paboTkn gaHHbIX THCC/NY

MporpammHoe cpefcTBo 06paboTkn 6opToBbix THCC/MWNY-n3mepeHnii gonxXHO COOTBETCTBOBATHL Tpe-
6oBaHnaAmM FOCT P 59328—2021 (nyHkT 8.2.5).

5.1.6 Tpe6oBaHusa K MO 06pabOTKM AaHHbIX Na3epPHOro CKaHMpPoBaHUA

MporpammHoe cpeAcTBO 06pPabOTKM AaHHbIX Na3epHOro CKaHMPOBAHUA AO/DKHO UMETb (PYHKUMOHaNb-
Hble BO3MOXHOCTM BbINONHeHNs TpeboBaHnii TOCT P 59562—2021 (nyHkTbl 9.4.2—9.4.11) n o6ecneumnBaTtb
06paboTky, aHann3, Bu3yannsauuio U KOHTPOJb AaHHbIX, MOJIYYEHHbIX C NMOMOLLLIO CUCTEMBI /ITA3€PHOr0 CKa-
HUPOBaHUA.

Busyanusauma pfaHHbIX Na3epHOro CKaHMpoBaHWSA ANA aHanu3a [o/mkHa umeTb ¢opmbl 2D- u 3D-
npepcrasneHnsa obnaka T/IO pasnuyHbiMu cnocobamu: B BUAE WHTEHCUBHOCTU OTPaXXeHHOro curHana, susyanu-
3auum BbICOTHI B LIBETOBOM KOAMPOBaHUU, NAOTHOCTU T/10, LBETOBOro pasfefnieHns no Kiaccam 1 maplupyTtam.

5.2 TpeboBaHUS K COAEpPXaHUO TEXHMUYECKOro 3agaHunst

5.2.1 Ecnn BJIC BbinonHAeTcsa coBMecTHO ¢ APC no TEXHOIOTMYECKOM CXemMe KOMOGMHUPOBAHHON cTe-
peoTonorpacnyeckoin cCbemMkM UM KOMOBUHMPOBaAHHOW aspodpoTonorpadruyeckoii CbeMKM MecTHOCTU, T3 Ha

6
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aspocbeMouHble paboThl pa3pabarTbiBaeTcs ¢ yuetom Tpe6oBaHuii FTOCT P 59328—2021 (pa3gen 6). Mpu BbI-
nonHeHun BJIC anAa pelweHns nHbixX 3aga4 B T3 ykasbiBaeTcs Lenb paboTt, TpeboBaHusa K npoueccy u pesysb-
Tatam BJIC ¢ npunoxeHnem B BuAe NepeyvyHs martepuasnos, NosiydyaeMbliX B pe3ysibTaTe BbINOJIHEHUSA paborT.

B T3 po/mkHbl ObITb MpMBEAEHbI TPEOOBAHUA K KONIMYECTBY OTPaXEHW, perucTpmpyembix B npolecce
B/IC. lMpu ncnonb3oBaHuM nugapa c OTCYTCTBMEM AAHHON onuuu TpebyeTcsA cornacoBaHWe C 3akas3vyukom u
OTpaXeHne 3TOro yCr0BUA B TEXHUYECKOM 3ajaHun.

BapuaHT Mcnonb3oBaHUa NuaapoB 6€3 BO3MOXHOCTM PEerucTpauum MHTEHCUBHOCTU U3JTYUYEHUS TaKxe
[O/MKeH ObITb OTpaxeH B T3 M cornacoBaH € 3aKa3ymMkoM.

5.2.2 Ecnn T3 npepgycmaTpuBaeTcsa BbINOSIHEHUE Knaccudukaynm obnaka T/1O, To AO/KHbI 6bITb Npea-
cTaBneHbl TpeboBaHMA K knaccupukauum TOYEK Sla3epHbiX OTPaXEHWn C ykasaHWemM HOMEPOB WA TUMOB
KNaccoB U UX onucaHue.

5.2.3 B T3 fo/mkHbl ObiTb YKa3aHbl cnegytolwme AONOAHUTENbHbIE U/Mnn cneynduryeckne TpeboBaHus
(B gpononHeHue k 6.1 TOCT P 59328—2021):

a) TpeboBaHuAa K napameTpam BJIC:

- NPOTSHKEHHOCTb MapLupyTa 3a rpaHuuell CbeMOYHOro yyacTka ngapHoi CbeMKu, M;

- NepekpbiTMe MapLlpyToB, %, Ha/M4yMe NOMEPEYHOro MaplipyTa nNpyv PacnosioXEHUN KOHTPOJIbHbIX TO-
yek BHe 0O6bekTa CbeMKu;

- CEe30HHO-NOroAHble ycro0Busa ANna o6bekTa NMaapHO CbeMKW, YCNI0BUS CbEMKM NPU HaTNYMU NaBOAKa;

- TpeboBaHusa K reofesnyeckomy ob6ecrnevyeHuto CbeMKM (CUCTEMbI KOOPAMHAT U CUCTEMbI BbICOT, B KO-
Topbix NpeacTtasnstwTcsa T/10);

6) TpeboBaHMA K KAYeCTBY MaTepuasioB, co3gaBaeMbiX Ha BCeEX 3Tanax BbINOSHEHUA pPaboT:

- NNoTHOCTL T/10;

- TOYHOCTb OonpeAeneHns NPOCTPaHCTBEHHbIX koopauHat T/10;

- Bugbl 1 popmat matepuanos BJIC;

- cocTaB v popma npepacrtassieHnsa obnaka T/IO (no mapwpyTtam, no 610kam).

5.3 TpeboBaHUA K NPOEKTUPOBaHMNIO BO3LYLLUHOIO S1a3epHOro CKaHMpoBaHUA

5.3.1 lNpun cosmeweHun BJIC ¢ ADC npoekTuposaHue BJIC BbINOMHAKT B Xo4e npoektuposaHna A®C B
cooTBeTCTBUM C TpeboBaHusamm NOCT P 59328—2021 (nogpasgen 6.2) u 4ONONHUTENIbHLIMW TpeboBaHUAMMU
K npoekTuposaHuto BJIC (5.2.3).

MapamMeTpbl a3poOCbEMKM MPOEKTUPYKT C YY4ETOM TEXHUYECKMX TpeboBaHWA K MUHUMAaNbHOW MAOTHO-
CTVW TOYEeK, TOYHOCTU onpefesieHNss UX NPOCTPAHCTBEHHOrO MOJIOXEHUA A9 KOHKPETHOro BuAa NpoAaykuuu, a
TakKKe C y4eTOM TeXHMYECKUX XapaKTepucTuk obopygoBaHusa M ocobeHHoCcTel penbeda mMecTHocTU. B npo-
eKTe a’pOoCbEMKM [AO/DKHbI ObiTb yuTeHbl Bce TpeboBaHua kK A®C u BJIC. TpeboBaHusa Kk BbicoTe nosneta BC
cnepyeT onpefensitb C y4eTOM XapaKTEPUCTUK COBMECTHO WCMOMb3yeMoi umdpoBoi aspodpoTokamepbl B
cootBeTcTBUM ¢ TOCT P 59328 B OTHOWEHMN obGecnedyeHnss TpebyeMoro HOMUHaNbHOIr0 MPOCTPAHCTBEHHOTO
paspeweHus oTonsobpaxeHus.

5.3.2 MpoekTupyemas BbiCcOTa CbeEMKU A8 UCNOb3YEMOro f1a3epHOro ckaHepa foxHa obecneynsaTb
nonyyeHme T/IO OT MOBEPXHOCTU 3eMAM C KoahguumeHTom oTpaxeHus 20 % u 6onee c Tpebyemoli Tou-
HOCTbIO U MNOTHOCTLIO.

5.3.3 MapuwpyTbl BJ/IC cnegyeT npoekTupoBaTb B rpaHuuax 06bekta AngapHoii CbeMKM C yyeTom obe-
cneyeHus BbiCTynarwwWwmMx 3a rpaHnLbl 30H. MapwpyTbl BJIC npn cOBMeCTHOM NpoekTupoBaHun ¢ APC AO/KHbI
BbIXOANTb 3a rpaHuLbl CbEMOYHOTO y4yacTka B COOTBETCTBUU € TpeboBaHuamn FOCT P 59328—2021 (noagpas-
gen 6.2) ¢ yyeToM cornacoBaHHOCTU NokpblTuin A®C un B/IC. Mpu npoektnposBaHun BJ/IC 6e3 A®C mMapLupyThl
OOJ/MKHbI BbIXOAMTH 3a rpaHuLbl CbEMOYHOrO yyacTtka He MeHee yeM Ha 20 % LWUPUHLI NOMOChI CKAHMPOBAaHUA.

5.3.4 AnvnHa MapwpyToB L, kM, Oo/DKHA BbIGMpaTbCa € y4eTOM napameTpoB ucnonb3dyemoro MUY (gpeit-
ha rMpocKonoB), CKOPOCTM BO3AYLIHOrO CyfiHa W He A0/HKHa MpeBbllWwaTb 3HAYEeHUS, paccynTaHHoOro no dgop-
mMyne

L= (1)

roe V — CKOpOCTb BO3AYLIHOTO CyAHa, KM/u;
G — pgpelic NNY, mpag/y.
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5.3.5 Pe3ynbTatom npoektupoBaHua BJ/IC fO/KHbLI ABMATLCA: NOJIOXEHUE W Hanpas/ieHne MaplipyToB
B/IC, BbicoTa noseTta BO34YLHOIO CyAHa, A/IMHA MapLIpyTOB, YyactoTa MMMY/bCOB, YacToTa CKaHWpOoBaHuA,
KonnyecTtBo 30H MPIA, yron ckaHupoBaHus nugapa, TMn npuMeHsieMoli pa3BepTku (ecnm obopygoBaHue no-
3BONIIET UCNO/b30BaTb pasHble TUMbl Pa3BepTKU), IeTHOE BpPeMS.

5.3.6 Ons TonorpadmMyeckoii CbeMKM, N0 BO3MOXHOCTMK, TpebyeTca paBHOMepHoe pacnpegenerHue T/0.
CkaHupoBaHue crefyeTt NpPoeKTUPOoBaTb W BbINOMHATbL O/ NMOJYYEHUA OAHHbIX O NEePBbIX OTPAXEHMUAX, KOTO-
pble AO0/KHbI 6bITb MakCUMasnbHO MPUBAMXKEHbI K pAaBHOMEPHOMY PacCno/IOXEHUID Tovek (paccTosiHue mexay
cocefHMMM TOYKaMW BAOMb M NONEpeK HanpaB/ieHNsa noseta He AO/KHbl OT/ndaTbcsa 60/ee yem B ABa pasa).

B oTAenibHbIX Cnyyasx Mo corsiacoBaHuilo C 3aka3umkom [0MNycKaeTcsa HepaBHOMeEpPHOEe B NPOCTPAaHCTBE
pacnpegenexnne T/1IO B 06/1aCTAX C XONIMUCTBIM U FTOPHLIM penbedom, AN KOTOPbIX NOALEPXKaHNE paBHOMEP-
HOro pacnpefeneHns Toyek HeuenecoobpasHo unu TPyAgHO peann3yemo.

5.3.7 MpoektnpoBaHne BJIC cneayeT BbINOHATbL C Y4ETOM aHanmM3a 061acTeit HA3KOM A4OCTOBEPHOCTH, B
KOTOpbIX, KaK npaBuno, ngeHTugurkaLna noBepxHoCcTn 3eMan Ha ob6nake T/IO MasnoBeposTHA UM HEBO3MOX-
Ha. Takummn o6nacTamMu MOryT ABNATbLCA, HaANpumep, rycTole sieca, Henpoxogumele 60/0Ta, BOAHbIE NOBEPX-
HOCTW. B HUX HE JO/HKHO 6biTb 3annaHUpOBaHO CO3jaHMe TOYeK MAaHOBO-BbICOTHOW MOATOTOBKW NWUAAPHONA
CbEMKM, He A0/DKHA NPOBOAUTHLCA OLEeHKa TOYHOCTM ob6siaka T/10. Ana obecneyeHns TpebyeMoi npoekTmpye-
MOl nnoTHOCTU TJIO nuaapHOi CbeMku cnegyeT NpUHMMaTb BO BHUMAHWE CHMXXEHME NAOTHOCTU Todek LIMP
(TOYeK 3eMHOI MOBEPXHOCTM) OTHOCUTE/IbHO M/IOTHOCTM MCXOAHOr0 06/1aKka TOUYEK ANsi 3a/IeCEHHON MEeCTHOCTH
c yueToMm TpeboBaHuii 6.2.6 TOCT P 59562—2021.

5.3.8 Mpu npoektnpoBaHun BJIC cnepgyeT yunTbiBaTb TPEO6OBAHMSA K YMCY OTpaxeHuin. PekomeHayeTcsa
NPOBOANTb CKaHMpPOBaHME C o6ecneyeHMEeM He MEHee YeTblpex OTPaXeHWin Ha OAWMH MMNYNbC ANSA NNAAaPOB,
ycTaHaBnuBaembix Ha MBO 1 BBC (ecnu no3BonsAwT paboyas BbicOTa CbEMKU M XapaKTepucTukn ob6opyaoBa-
HUS).

5.3.9 3Ha4YeHNss UHTEHCMBHOCTM AO0J/IKHbI ObITb 3anncaHbl B LAS-hopmaTe Anst Kaxaoro MHOTOKpaTHOro
OTpaXeHus.

5.3.10 Mpu npoekTupoBaHnn BO3AYLIHOIO 1a3€PHOr0 CKAHNMPOBAaHUA C Lefblo Tonorpayeckon CbeMKku
MECTHOCTM NJIOTHOCTb M TOYHOCTb onpejeneHns koopauHaT v BbicoT T/IO ¢ yyeTom macwrtaba kaptorpadu-
pOBaHusA 1 BbICOTbI CEYEHNS pesnibedia cnefyeT NPOEKTUPOBaTh B COOTBETCTBUM C [5], npunoxeHunem I (Tabnu-
upl 1 n r.2) rOCT P 59562—2021 1 5.1.17 1 5.1.19 CIMN 47.13330.2016.

5.3.11 MpoekTnpoBaHMe BO3AYLLUHOIO /Ta3€PHOr0 CKaHMpPOBaHUA A8 onpeaeneHns KoopanHaT 06bEKTOB
HeBMXMMOCTU CrieAyeT BbIMOIHATbL C yYeTOM TpeboBaHuii [6].

5.3.12 MuHnmanbHas NAOTHOCTb o6naka T/IO gna gewmndprupoBaHnsa U BEKTOpU3auMn 3gaHnii n cTpo-
eHnin npu cosgaHum LUTK, LA n LTI, a Takke gpyrnx 06beKToB MECTHOCTM (MpyM HEO06X0AMMOCTM) AO0/HKHA
cooTBeTCcTBOBaTb TpeboBaHMSAM NpoBoAMMbIX paboT B cooTBeTcTBUM ¢ FTOCT P 59562—2021 (nyHKT 9.5.16),
onpejenseMbiM CpeHUM paccTosHUEM Mexay Toukamu He 6onee 0,5 MM B macwTabe kapTorpadpupoBaHus.

5.3.13 MwuHuMmanbHasa nAOTHOCTb 06naka TJ/1O, MCNonb3yemMoro C Uesbl onpedeneHnss KoopauHat
TOYEK rpaHuL, N KOHTYPOB O0OBLEKTOB HeABMXWMOCTU, co3faHus 30-mofeneli 06bEeKTOB M y4acTKOB MECTHO-
CTN ANns KagacTpoBbix pa6oT ¢ CKIM npocTpaHCTBEHHbLIX KOOpAUHAT, He npeBbiwatuwein 0,1 M, ¢ yyetom 5.9
FOCT P 70690—2023 pgosmkHa 6biTb He MeHee 100 T/m2.

5.3.14 TpeboBaHMA K MEXMapLpPYyTHOMY NEPEKPbITAIO ANA NAOWALHbIX U IMHENHbIX 06BEKTOB A4/15 pas-
HbIX BUAOB penbeda Heo6XoAMMO ycTaHaBINBaTb UCXOAA U3 TEXHUYECKUX XapaKTepUCTUK BCEro CbeMOYHOr0
Komnaekca B Lenax obecneyeHms naAoTHOCTU TJ1O, UCKIOYEHUSA TEHEN OT BbICOTHbIX 0ObEKTOB, KOHTPONSA Ka-
yecTBa faHHbiXx B/IC No KOOpAMHATHON CXOAUMOCTM CMEXHbIX MapLUPYTOB Ha YeTKUX KOHTypax, obecnedyeHus
TpebyemMoro nepekpbiTus aapodPOTOCHUMKOB (B C/lyyae COBMECTHOro BbiNnosiHeHMs BJ/IC n A®C). PekomeHaye-
MOe nonepeyHoe nepekpbiTne B/IC go/mKHO cocTaBniATb He MeHee 20 % AN naowagHbix 06bekToB. MNpu npo-
BEAEHUN CbEMKU TMHENHO-MPOTSAXKEHHbIX 06BEKTOB OAHUM MapLIPYTOM pPEKOMEHAYeTCs yBenuyuBaTb LINPU-
HY NO0CbLI CKaHMpPOBaHMA Ha 25 % OT rpaHnL, CbeEMOYHOro yyacTka (LWMpuHbl 06bekTa cbemku). Mpu BJIC gnsa
pa3HbIX BUAOB pesibeda 1 BbICOTHOM 3aCTpOliK/ nonepeyvyHoe nepekpbiTue pekoMeHAyeTcs NpoekTMpoBaTb Mno
HOMWHa/IbHbIM 3HAYEHUSM MPOEKTUPYEMbIX NEPEKPLITUA a3p0hOTOCHNMKOB B COOTBETCTBUM C MOSTOXKEHUAMU
FOCT P 59328—2021 (npunoxeHune B).

5.3.15 TpeboBaHus K BbIGOPY BO3AYLLIHOIO CygHa M annapaTHO-NporpaMMHbIX CPeACTB MPOEKTUpoBaHus,
CbeMKM 1 06paboTkm pesynbtatoB BJ/IC He06X04MMO ycTaHaB/AUBaTb B COOTBETCTBMM C nonoxeHnamu FOCT P
71863—2024 (nogpasgensl 5.3 n 6.1), a Takke nonoxeHunamm NOCT P 56122, TOCT P 59328, TOCT P 70078.
Ycnosusa Boibopa mexgy NBO n BBC npusegeHbl B FTOCT P 71863—2024 (nogpasgen 5.3).

Tpeb6oBaHMs K NUIOTUPYEMOMY BO3AYLWHOMY CYAHY AOJ/DKHbl ONpenensATbCs TEXHUYECKMMU OCOOEHHO-
CTAMU MCNOMb3yemoro nugapa. MoryT 6biITb MCMNO/Ib30BaHbl Kak HerepmeTuyHble MBO (BO3MOXHOCTb Mpu-
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MEHEHUSA A0 BbicOTbl nosieta 3000 M B 3aBUCMMOCTM OT Ha/IM4yMs AOMOSIHUTENBHOIO 060pyAO0BaHKS), Tak K
repmeTudHble MNMBC (BO3MOXHOCTb NPUMEHEHMS NpU BbicOTe nosieTa cBobiwe 3000 M), CO CTEKASAHHbIM (hoTO-
NIOKOM, TpeboBaHMA K KOTOPOMY M BO3MOXHOCTb Takoro UCnosib30BaHWs 060pyAo0BaHuA pernameHTupyrT-
ca npousBoguTenem nunpapa. Beicoty noneta BC cneagyet BbiGMpaTb Mcxoas n3 cobnoaeHns TpeboBaHuin K
nnoTHocTn T/1IO n xapakTepucTuk nugapa. YactoTy ckaHMpOBaHWSA 1M 4acTOTy UMNYNbCOB cnefyeT pacCuuTbl-
BaTb B NpoLecce NPOeKTMPOBaHWUA BO3AYLWHOIO Na3epHOro CKaHMpoBaHnsa Mo ncnosiblyemoe obopynoBaHune
n Tpebyemyto nAoTHOCTb TJIO. MNpuMepbl TEXHUYECKUX XapaKTePUCTUK MCNOJb3yEMbIX annapaTHbIX CpefcTB
npeactasneHbl B FTOCT P 71863—2024 (npunoxenus b, B).

5.4 Tpe6oBaHUs K reogesnyeckoMy obecrnevyeHnto Bo3AyLIHOIO fla3epHOro CKaHMpPOBaHUs

5.4.1 BJIC fo/mkKHO conpoBoXgaTbCa paboTamMu MO NIaHOBO-BbICOTHOMY reoges3nyeckomy obecneye-
HUIO. 3T paboTbl [ONXHbI 6bITb BbIMOMHEHbI B cooTBeTcTBUM TOCT P 59562—2021 (nogpasgens 8.1, 8.2,
nyHkTbl 8.3.5, 8.3.7, 8.3.14, 8.3.15), ec/in NHOE He yKa3aHO B TEXHUYECKUX TpeboBaHmsax k BJIC.

5.4.2 Matepuanbl BO34YyLIHOrO /la3epHOro CKaHMpoBaHWA W BCe COMYTCTBYHWOLWMWE WAN NPOU3BOAHbIE
JaHHble 1 NMPOAYKTbI AOMKHbI ObITb 06paboTaHbl M NpeacTaB/ieHbl B CUCTEME KOOPAWMHAT U CUCTEME BbICOT,
COr/lacoBaHHOl 40 Havyasia BbINO/IHEHNS PabOoT C 3aKa34yMKOM M BCEMU MCNOSHUTENSAMU npoekTa. Mpu Heobxo-
AUMOCTU npeacTaBneHns pesynbTaToB B MECTHOW CUCTeMe KoopauHaT onpejeneHue napameTpoB npeobpa-
30BaHusA, CBA3bIBaOLWNX cuctemy koopamnHat NCK ¢ pedhepeHuHON cuctemoi koopauHat, cnegyeT BbIMOMHATb
B cooTBeTCTBUM C TpeboBaHuAMu FOCT P 59562—2021 (nogpasgen 8.4) n TOCT 32453—2017 (nNyHKT 5.2).

Kaxabln 06bekT BJIC goskeH 6bITb NpeacTaBneH B ogHoit CK, 3a UCKAYeHMeEM cny4vaeB, Korga 06bekT
CbeMKW pacnofiaraetcs B HECKOJIbKMX KOOpAMHATHbIX 30Hax, a 06paboTka B OAHOWN 30He nNpuBefeT K Hejo-
NyCTUMbIM WCKaXEHMUSIM, HE COOTBETCTBYHLMNM TEXHNYECKUM TpeboBaHUAM. B Taknx cnydyasx 06bEeKT CbEMKHU
[O/KeH ObITb pasfesieH Ha yyacTku, COOTBETCTBYOLLME KaXXAON M3 KOOpAWHATHbIX 30H. K yyacTkam npefb-
ABMAKTCA cregyloume TpeboBaHus:

- KaX[blh y4acTOK fO/IKEH ObiTb NpeAcTaB/eH Kak OTAesbHbIA NpoekT ¢ co6¢cTBeHHON CK;

- 0N KaX[0ro yyacTka BCe NPOCTPaHCTBEHHbIe flaHHble C NepeKkpbITUEM He MeHee MoJIoCbl CKaHMpoBa-
HUSA € coceaHel 30HOM AO0/KHbI 6bITb NpeAcTaB/ieHbl B 0gHON CK.

5.4.3 KoHTpo/IbHbIE TOUYKKU, ONpeAensieMble B Mpouecce reogesnveckoro obecnevyeHms B/IC, npegHasHa-
4yalTCca ANA OLEeHKU ToYHOCTM T/IO 1 MOryT MCNOoNb30BaThCA A1 OLEHKM pe3ynbTupyloLweli TOYHOCTU KOHeu-
HOM MpoAykuuu, col3gaBaeMoil C ucnosib3oBaHmem martepuanos BJIC.

Ona oueHkn ToyHoCcTU T/1IO MCNONBL3YIOTCA KOHTPOJIbHbIE TOYKN ABYX BUAOB:

- TOYKW AN OueHKM ToyHocTu TJ1O no BbICOTE,;

- TOYKM 4NA OUEHKW TOYHOCTW MIaHoBOro nosnoxexHunsa T/0O.

5.4.3.1 AnAa oueHKn ToYyHOCTU TJ/IO MO BbICOTE KOHTPOJIbHbIE TOUYKM AOJ/DKHbI pasmMelwaTtbCsa Ha TBEpAbIX
POBHbIX M/IOCKNX NOBEPXHOCTAX, PACMOJIOXEHHbIX HA OTKPbITbIX YyYacTKax 06bekTa CbeMKU, KOTOpble 06bIYHO
obecneuynBaloT OAMHOYHbIE OTPaXXEHUA Na3epHoOro uMmnynbca. He gonyckaeTcs pasmelieHne KOHTPO/bHbIX
TOYEK Ha Mpoe3xel YyacTu ynuu, 4BOPOB, HA NepenaxaHHON, NMOKPbITON pacTUTENbHOCTbLI WU MHBIM 06pa3om
HapyLWeHHON 3eMHOIT NOBEPXHOCTH.

Ha oTKpbITOli TBEPAON, POBHOM M N/IOCKON MOBEPXHOCTU A0/KEH ObiTb BblOpPaH y4acTOK NPSAMOYrosibHOM’
bopMbl pasMepoMm He MeHee 5*5 M, Ha KOTOPOM [O/XHbI 6bITb ONpeAesieHbl NPOCTPAHCTBEHHbIE KOOPAUHATHI
20—25 paBHOMEPHO PacrnosioXeHHbIX HEMAaPKMPOBAHHbLIX KOHTPO/IbHbIX TOYEK, KaK yKazaHo B NpuioXxeHuu A.
3HayeHMe NOrpewHoOCTN onpeaeneHnsa BbiCOT KOHTPOJIbHbLIX TOYEK AO/KHO cocTaBnATb He 6onee 0,5 ot CKO,
3aABJ/IEHHOr0 B nacnopTe Ucnosb3yeMoro nuaapa.

KonnyectBo y4acTKOB C KOHTPOJIbHbIMW TOYKAMU AO/DKHO COOTBETCTBOBaTb KOMMYECTBY 6a30BbIX CTaH-
LU, HO He MeHee ABYX Ha 06bekT. MecTa pacnonoXeHns yyacTKoB criegyeT BblbupaTb MakCcumanbHO yaaneH-
HbIMW APYT OT Apyra, C y4eTOM KOHurypauum ob6bekta CKaHUpOBaHUS.

Mpn cbemke NUHENHO-NPOTSXKEHHbIX 0OBLEKTOB YYaCTKM C KOHTPOJIbHbIMW TOYKaMu LOJ/DKHbI pacnona-
ratbCs B Hayasne M B KOHLE nojsieta Ha nepecevyeHMyn MapLipyToB W, NMpM HEOBXOAMMOCTM, Ha yrinax nosopoTta
Tpaccsl.

Mpn OTCYTCTBUM YyYacCTKOB C Tpebyemoli NOBEPXHOCTbIO B rpaHuuax ob6bekTa gonyckaeTcs pasmellieHue
y4yacTKOB BHe rpaHul, ob6bekTa npu o6a3aTtelbHOM BbIMO/THEHUN NOMNEPEYHOro MapLipyTa, NpoxXoasLLero yepes
06BHEKT CbeMKN U YYACTOK C KOHTPOJIbHbIMU TOYKaMU.

5.4.3.2 inA OUEHKN TOYHOCTX NAAHOBOr0O nosnoxeHnsa T/IO pekomeHAyeTCA pasmelleHne KOHTPO/bHbIX
TOYEK B MecTax, rge HabnwgaeTcs pasHuLla 3Ha4YeHU MHTEHCMBHOCTM, BbICOT B 06n1ake T/1O (Hanpumep, kpas
[OPOXHOW pa3MeTKW, Yroja rpaHuubl rasoHa M acanbTa, yros o6bekta C OTBECHbIM NepenagoMm BbICOThI).
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JonyckaeTca ncrnosib3oBaHue cneumnasnbHbiX CBETOOTpaxawwmnx marepnanos ansa mapkuposaHus. KT gomkHa
onpefenAaATbCA Kak yrosl BEKTOPU3OBaHHOro o6bekTa Ha knaccuduuymnposaHHoMm obnake T/IO 1M 0gHO3HAYHO
AewncprpoBaTbCsa Ha CONPOBOANTENbHLIX a3pOdOTOCHUMKAX.

Konnyectso KT 418 OUEHKM TOYHOCTM MJIAHOBOro nosioxeHusa T/IO [O/MKHO COOTBETCTBOBATbL Ko/mye-
cTBYy 6a30BbIX CTaHUWIA, HO HE MeHee ABYX Ha 00bekT. MecTa pacnonoxeHus Takux KT cnegyeT Bblbupatb Ha
MakCcMMasnbHOM yAasieHUun Apyr OT Apyra Cc y4eToM KOHdurypauum ob6bekTa CKaHMpoBaHUs.

Mpy OTCYTCTBUM KOHTYPHbIX TOYEK, HAZEXHO BblAeniAseMblX Ha knaccuduunposaHHom obnake T/0, He-
ob6xoanma nx mapkuposka. ®opmy, TUMbl 1 pasMepbl MapKUPOBKM KOHTPOJIbHbIX TOUYEK TpebyeTcsa BbiGupaTb B
3aBMCMMOCTM OT MeToAa NpoBOAUMbIX paboT M napameTpoB nupapa, pekomeHgauunii nponssoauTens nupa-
pa, macwTaba kaptorpaupoBaHus WA MJaHOBOM TOYHOCTM CO34aBaeMoil MPOAYKUUM C yYEeTOM AUBEPreH-
uun nasepHoro nyya. MNpun aTom reomeTpuyeckne KOHTypbl KT fO/KHbI 4OCTOBEPHO UAEHTUULMPOBATLCA Ha
knaccuuumpoBaHHom ob6nake T/10. Mpumepbl pekomeHagyembix KT npepcTtaBnedbl B FTOCT P 70689, HO He
orpaHM4nBalTCA UMMU.

5.4.4 TINaHOBO-BbICOTHYIO MPUBA3KY KOHTPO/IbHbIX TOYEK BbINO/IHAIOT NYTEM OTHOCUTE/IbHbIX CNYTHUKO-
BbIX OnpeAeneHunii OT NyHKTOB CbEMOYHOWN CeTu ABYXYacTOTHbIM MTHCC-NpMeMHMKOM cTaTUYecKum MeToLOoM
WU WHbIM — B 3aBMCMMOCTM OT AONYCTUMOWN MOrpeWwHoCTU onpeaesieHns nonoxeHus KT, npu yganeHuu ot
6a30Boii cTaHUMM He 60nee yem ykazaHo B FTOCT P 59562—2021 (tabnuua A.1 npunoxenuns ).

3HayeHue norpelHocTel onpegeneHns NJAaHoBOro NOMOXEHNUS Y BbICOT KOHTPOJIbHbIX TOYEK HE LO/DKHO
npesbiwaTtb 0,5 o1 CKO B nnaHe 1 nNo BbICOTE, 3aAB/IEHHbIX B Nacnopte MCNosb3yemoro nugapa.

5.4.5 KonuyectBo KT, ncnonb3yembix Ans1 OUEHKN TOYHOCTM KOHEYHOW MpoAyKuuu, co3gaBaemMoi C Uc-
nosb3oBaHnem MaTtepuanos BJIC, u TouHoCTb onpegeneHnsa koopauHat KT AO/DKHbI COOTBETCTBOBAThL TPebo-
BaHuamMm 8.3 NTOCT P 59562—2021, a MMEHHO: CpefHne NOrpewwHoCcTN onpeaesieHns nNaaHoBOro MOJIOXKEHUSA
He A0/KHbI NpeBbilWaTh 3HayeHus 0,1 MM B macwTabe kapThl (nnaHa) n 1/5 gonyckaemMoi nNorpewwHocTn Koop-
AVHaT onpejensembiX XapakTepHbIX TOYEK rpaHuL, 1 KOHTYpOB 06bEKTOB HeABUXMMOCTU. CpeaHune norpel-
HOCTM BbICOT KOHTPOJ/IbHbIX TOYEK HE AO/DKHbI NpeBbiwaTh 1/10 BbICOThI cevyeHns penbeda u 1/2 gonyckaemoi
NOrpeLwwHoOCTN KOOPAMHAT onpefensieMblX XapakTepHbIX TOYEK FpaHuL, U KOHTYPOB O0OBHEKTOB HEABUXUMOCTMU.

5.5 Tpe6oBaHWS K BbIMO/IHEHWNIO BO3AYLIHOMO /1a3epPHOro CKaHMpoBaHUS

5.5.1 Bo3gylwHoe nasepHoe ckaHMpoBaHMe crefyeT BbINOAHATL C yyeToOM TpebosaHuin [3].

5.5.2 Mpu npoBeAeHNN BO3AYLIHOIO /lTa3€PHOr0 CKaHMPOBaHUSA COBMECTHO C aspod)OTOCHEMKON MeTo-
AVKa BbINOSIHEHUA paboT fos/mkHa cooTBeTcTBoBaTh FOCT P 59562 n TOCT P 59328—2021 (nogpasgen 8.1).

5.5.3 BJIC fO/MKHO BbINONHATLCSA B OTCYTCTBME aTMOCKEPHbIX 0CaAkoB (f0OXASA, TymMaHa, cHera). Jony-
ckaeTcs BblMosiHeHWe BJIC B 06/1a4HYI0 Norofdy, ecsiv BbicOTa MoJsieTa HUXE BbICOTbl 06/1aK0B, a TakxXe B HOY-
HOe Bpems, ecnu npegnonaraeMblii NPOeKT He TpebyeT cbopa 1 MCNOb30BaHMA faHHbIX a3podOTOCHEMKMN.

Ha 3eMHOli NOBEPXHOCTU HE [0J/HKHO ObITb CE30HHOIO CHEXHOMo MoKpoBa (38 UCKIYEHWEM MHOroseT-
HUX CHEroB — «(PUPHOBLIX MOMEN»), eCNn NHOE HE OTOBOPEHO TEXHUYECKMUMU TpeboBaHUAMM.

5.5.4 MNepen Hayanom BbiNoMHeHUs BJIC o6bekTa AO/MKHbI ObITb ONpefeneHbl napameTpbl peayKuuu
(pa30BOro UeHTpa aHTeHHbl 60pToBOro N'HCC-npuemHuka B cooTBeTcTBuM ¢ TOCT P 59328—2021 (nogpas-
fen 7.1) n kKannbpoBOYHbIE NapamMeTpbl BO3JYLWHOrNO /1a3epHOro ckaHepa, MNoJjlydeHHble B pe3ysibTare BbINoJi-
HeHus KanmbpoBOYHOrO Mnosieta, ec/iM B PYKOBOACTBE K ngapy cogepxaTtcs TpeboBaHUSA ero BbIMOSIHEHUA U
onpejeneHa NepuoaguYyHoOCTb U MeToAMKa KanmbpoBKU. YCNOBUSA BbINOIHEHUA KanMOGpPOBOYHOrO noneta npu-
BegeHbl B TOCT P 59328—2021 (nogpasgen 7.3).

5.5.5 Ans BbinonHeHns BJIC MOryT Mcnosib30BaTbCHA Kak NUIOTUPYeMble, Tak U 6ecnnioTHbIe BO34YLU-
Hble cyfa, KoTopble [O/MKHbl COOTBETCTBOBAaThH TpeboBaHnaM nonoxernnin FOCT P 59328 n FOCT P 70078.

5.5.6 Bo3gyliHoe fla3epHoe CKaHWpOBaHWE MOXET BbIMONHATLCA KaK CO chneuuann3npoBaHHbIX a3po-
)OTOCBHEMOYUHbIX CAMO/IETOB, TakK U C OCHal,aeMblX a3pOCbeMOYHbIM 060pyf0BaHNEM MHOrOLEeNeBbiX camMo-
NeToB M BEPTO/IETOB, HAXOAALWMXCA HA 3AKCnayaTauum B rpaxhaHCKon aBmaunu.

5.5.7 B npouecce npegnoneTtHoli nogrotoskn BJ/IC cnepyert:

- y6eaunTbCsa B OTCYTCTBUM 3arpsi3HEHUid Ha 3alWUTHOM CcTekne nugapa, B rotoeHoctn THCC/MNY B cooT-
BETCTBMN C PYKOBOACTBOM MO 3KCM/yataumnm CUCTEMbl BO3AYLIHOMO Na3epHOro CKaHupoBaHuUA nugapa;

- BbINOJIHATL NpoUeAypy Ha3eMHOro TecTupoBaHUsA (NPOBEpKY HAcTpoek pexumos BJIC, napameTpoB
peaykuuu nupapa).

Mepep Havyanom BJIC 1 no ero 3aBeplleHUn He06X0ANMMO BbINOMHUTL MHULMANU3aLno nngapa B cOOT-
BETCTBMWN C pekoMeHgaunamun npomssoguntens, a takke NOCT P 59328—2021 (nyHkKT 8.1.5). MHnumanmnsauunio
Heo6Xx0ANMO BbINOMHATL NPU 6/1arONPUATHBLIX YCIOBUAX NpMeMa CNyTHUKOBbIX CUTHAN0B U BAANN OT BO3MOX-
HbIX NCTOYHUKOB 3/IEKTPOMArHUTHOrO U3NYyYeHus.
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5.5.8 Bo3aywHoe nasepHoe ckaHUpoBaHWe AO/DKHO BbIMOSIHATLCA MpU COBMIAEHUN cnefyrLwmnx Tpe-
60BaHwii:

- yacToTa 3anmcu CNyTHMKOBbIX CTATUCTMYECKUX U3MEPEHNA 6a30BbIX CTAHUMIA A0KHA ObITb HE MeHee
10 u;

- BbICOTa MnofieTa He AOJKHA OT/nMyaTbCa OT 3afaHHol 6onee yem Ha 5 %;

- GOKOBOE OTKNOHEeHMe TpaekTopun BC OT NMHMK Maplupyta He AO/DKHO npeBbiwaTb 10 % OT BbICOThI
noneta BC. B cnyyae o6pasoBaHua yyacTka 3eMHOW noBepxHocTu 6e3 T/IO BcneactemMe 60KOBOrO OTK/IOHE-
HUA J0/MKHA OblTh BbINOSIHEHA NOBTOPHAA CbhbeMKa 3TOro yyacTka;

- KONMM4YecTBO BMAMMbIX cnyTHUKOB THCC fo/mKHO 6bITb HE MeHee wecTn npu 3HavyeHnn PDOP He 60-
nee 4 (MapwpyTHble NIMHUK, HA KOTOPbIX 3TW MokKasaTesin NpeBbIlalT NOpPOroBble 3HAYEHWUSA, AO/DKHbI ObiTb
CHATblI MOBTOPHO).

5.6 Tpe6oBaHUsI K 06paboTKe AaHHbIX BO34YLIHOIO S1a3epHOr0 CKaHUPOBaHUS

5.6.1 NcxogHbIMU gaHHbIMKU ANns o6paboTkm MatepuanoB BJIC aBnsatoTcs:

- NupapHble gaHHble, 3annucaHHble Ha 60pTOBbIe HOCUTENN MHOpMaLMK;

- paHHble THCC/MNY-n3mepeHuii, 3anmcaHHble Ha 60pTOBbIE HOCUTENW MHOPMAaLLNK;

- paHHble THCC-n3mepeHunii Ha 6a30BbIX CTaAHUUAX;

- cnyXebHble gpainbl ¢ NapamMmeTpaMn CUCTEMbI 1a3ePHOr0 CKaHMPOBAHUS;

- KanMbpoBOYHbIE MapamMeTpbl nuaapa, NoNyyYeHHble B pe3dysibTaTe KaimbpoBOYHOro noseTta.

Pesynbtatom 06paboTkn AaHHbIX BJ/IC AOMXHbI ABNATLCA:

- ypaBHeHHOe knaccuguumnposaHHoe obnako T/IO;

- pesynbTaTtbl 06paboTkn FTHCC/NNY-n3mepeHnii;

- WHble faHHble N JOKYMEHTbI, NpefyCMOTpeHHble TpeboBaHmamMun T3, npefocTaBnsemMble B pe3dysbrare
BO3JYLUHOIO /1Ta3epHOro CKaHMpoOBaHUA.

5.6.2 TMpoueccbl nocnenoneTHoli 06paboTkm paHHbiXx BJIC posmkHbl cooTBeTcTBOBaTb 6.6.1 TOCT
P 71863—2024 v po/MKHbI BKAKOYaThb:

- 06paboTKy AaHHbIX Ka/IMGPOBOYHOIO MosieTa u onpegeneHne napaMeTpoB KanMbpoBkM nugapa, ecau
TaKoBOW BbIMNOHACS;

- BXOAHOW KOHTPO/ib (NpOBepka LEeSIOCTHOCTU W KOPPEKTHOCTM 3anucyu AaHHbiX nugapa v 60pToBbIX
FTHCC/NNY-n3mepeHuit);

- obpaboTtky THCC/NNY-n3mepeHnii;

- 06paboTKy MCXOAHbIX NUAAPHBIX AAaHHbIX C UCMOMb30BAHNEM NOJIYYEHHbIX NapaMeTpoB KanbpoBKY K
pesynbtatoB FTHCC/MNY-n3mepeHnii, popmmpoBanme gainos T/IO B LAS/LAZ cdopmarte.

5.6.3 Mpouecchbl nepBuYHOI 06paboTkn faHHbIX BJIC go/mKHbI BKAKOYATb:

- 06beauHeHne T/1IO cbEMOYHbIX MapWpPyToB B eguHoe o6nako T/O;

- knaccucukaynio obnaka TNO;

- KOHTPOJ/Ib TOYHOCTU TJZIO MO pacxoX[eHUAM B MeXMapLpPYTHbIX NepekpbITUAX;

- ypaBHMBaHMe faHHbIX T/IO MHOroMapLlIpyTHOI CbEMKN;

- KOHTPO/Ib TOYHOCTW B NaaHe ¥ no BbicoTe T/IO N0 KOHTPOJIbHbIM reofe3ndyeckum n/unu ortorpamme-
Tpuyecknm (Npu UX HaAM4YnK) TOUYKam;

- KOHTpONb nnoTtHocTtu T/O;

- KOHTPO/Ib NOJIHOTbI MOKPbITUA Tepputopun obbekta cbemku T/O;

- npeobpasoBaHue ob6naka T/IO B cucteMy KOOpPAMHAT U BbLICOT, 3KCNOPT B dopMart, onpeaessiemblii
TeXHUYEeCKMMM TpeboBaHMAMMN K cO34aBaemMoli NpPoayKUuK;

- hopmupoBaHMe oTYeTa O BbIMOSIHEHUW Na3epHOro CKaHMPOoOBaHWUA B BUAE TEKCTOBOro daiina;

- NOArOoTOBKY KOMMNJIEKTA MaTepuanos, nepegaBaemMbiX B kKamMepasbHyl 06paboTky.

5.6.4 MocnenoneTHy 06paboTKy UCXOAHbIX NUAAPHbIX faHHbIX ¢ hopMuposaHuem T/1O B cucteme Ko-
opauHat ITRF nnn nHoit, ykasaHHol B T3, cneayeT BbINOMHATbL B cneymanbHoMm MO npousBognTensa nugapa.

5.6.4.1 O6paboTKy AaHHbIX KanMbpOBOYHOrO NnosieTa U onpejesieHne napamMeTpoB KannbpoBkM nugapa
cnefyet BbINONHATL B cooTBeTCcTBUN ¢ TOCT P 59562— 2021 (nyHKT 9.4.2).

5.6.4.2 NcxogHbIMK faHHbiMK gnsa o6pa6otkn THCC/MNY-namepeHnii aBnsoTCa:

- koopauHatel BC B cucteme koopaunHat ITRF, cuctema BbICOT reogesunyeckasa/Hag annuncongom ITRF;

- «Cblpble» (ainbl CNYTHUKOBbLIX HabnaeHnin Ha 6a30BbixX cTaHuuax B RINEX-dopmare;

- MoJsieBble XypHarbl;

- cxema passutusa cetu bBC;

- 6opToBble AaHHble THCC n WY B chopmaTte ncnosb3yeMoro o6opynoBaHus.
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5.6.4.3 Mpu ucnonb3oBaHnM 6a30BbIX CTAHUWIA pacyeT MonoxeHus BC BbINOAHAETCS B cneunasnbHOM
MO Ha ocHoBe audhdepeHynanbHoro metoga o6paboTkm MHCC-usamepeHwnii. Metog PPP ucnonb3yetcs B
cnydae BbiNnonHeHns BJIC 6e3 6a30BbiX cTaHumMid. Mpu ncnonb3oBaHun metoga PPP ons o6paboTkn 60pTOBbIX
CNYTHUKOBBLIX N3MEpeHUI 06Wwas npoao/mKUTensHoCcTb 60pToBbIX THCC-n3mepeHunii gomkHa 6bITb HE MeHee
50 MuH.

5.6.4.4 TOYHOCTb BbIYUCNEHHOIO NosoXxeHus BC gosmkHa onpefenAatbCsa No pasHoCTM B MPOCTPAHCTBEH-
HOM MOJIOXEHUN MeXAy pe3ynbTaTaMy NPSAMOro M 06paTHOro peleHuii (pasHOCTb Ha yyacTkax TpaekTopuu,
coBnajalwlinx CoO CbeMOYHbIMM MaplpyTamu, He foxkHa npesbiwatb 0,1 M ana gnddepeHunansHOro Me-
Toga n 0,2 m gna metoga PPP).

5.6.4.5 B pesynbtate o6paboTkm THCC/MNY-n3mepeHunii B nporpaMmMHOM ob6ecrnevyeHumn Ao/HKHbI dhop-
MupoBaTbCcs rpadukn (NpunoxeHne bB) n/mnm TekcToBble OTYETbI MO kKavyecTBy obpaboTkm THCC/MNY-n3me-
peHunii:

- pasHocCTb nosioxeHus BC npu npsasMoM 1M 06paTHOM pelUueHUsXx;

- cpefHekBagpaTvyeckoe OTK/IOHeHUe nonoxeHusa BC;

- pasHocTb nonoxeHusa BC no yrnam opueHTauumn (Kypc, KpeH, TaHrax) Mexay pesynbtaramu npsMoro
M 06paTHOro peLleHus.

5.6.4.6 B pesynbTaTe nocsienoneTHon o6paboTkm B cneynanbHom MO npousBoguTensa nugapa AO/HKHO
ObiTb cpopMumpoBaHo o6nako T/1O B popmaTte LAS/LAZ. Bpemsa B chaline LAS/LAZ ponxHO 3anucbiBaTbCs
Kak ckoppekTupoBaHHoe Bpems curHanos MHCC: ctaHfapTHOe (CNyTHUKOBOE) Bpemsa curHanos MTHCC mMuHyc
1109 c TOYHOCTbIO, AOCTATOYHOW A1 06ecneyvyeHns yHUKanbHbIX BPEMEHHbIX METOK A1 kaxgon TNO.

5.6.5 MNepBnuHasa obpaboTka BbINOMHAETCHA C NOMOLLbIO CreuManbHbiX NPOrpamMMHbIX NPOAYKTOB, YAOB-
netsopsWmMx TpeboBaHnam 5.1.5.

5.6.5.1 Knaccucukaumsa T/10O BkAOYaeT NpPoOLECChl MPUCBOEHUS HOMEPOB M TUMOB K1acCoB ToYkaM fa-
3epHbIX OTPAXEHWUA W yaaneHus OTAEeNbHbIX TOYEK WUMKN TPynn TOYeK, HAXOAALWUXCA 3aBef0MO HWXKe 3eMHOW
NOBEPXHOCTU WAN «BUCALWLMX» B BO3AyXe MpPu OTCYTCTBUU PALOM BbICOTHbIX 06bEKTOB MecTHOCTU. Mpn Heob-
XOA4MMOCTM Noc/ie aBTOMaTU4YecKol knaccudukaymy npoBOAUTCA pyvyHas KOPpPEKTUPOBKaA.

5.6.5.2 Mpun knaccudukaymm TOHYEK UCMOJb3yeTCA NepeyeHb K1accoB ANA OTHeceHus K Hum TJ10, npwu-
BefeHHbIli B Tabnnue B.1 npunoxexHns B. T/IO gomkHbl 6bITb knaccnguumpoBaHsl No knaccam, 4OCTaTOYHbIM
A5 06paboTkn AaHHbIX BJ/IC 1 nocnegylouero npuUMeHeHus, Hanpumep, Knacc «3emasa» gna cosgaHunsa LIMP,
Knacc «3gaHusa» ass onpegeneHus koopaunHaTt 06bekToB. [JoNoNHUTENbHbIE KNACChl MOTYT UCNOMb30BaTbCA B
KOHKpPEeTHbIX NpoeKTax Mo corfacoBaHuUi0 C 3aKa3vynKoM.

Kogbl knaccudmkaumn T/IO He AO/MKHbI UCMNOMb30BaTbCA BMECTO OGUTOBOro pnara nepekpbiTua Ans
naeHTugunKaumm Touek nepekpbitva. Knaccndumkaymsa T/IO gomkHa 6biTb €AMHO06GPAa3HOl 418 BCEro NpoekTa.

5.6.5.3 KoHTposb TOoYyHOCTU TJ/IO NO pasHOCTW BbLICOT MexAy maplpytamy NPoBOAAT Ha TBEpAbIX OT-
KPbITbIX NOBEPXHOCTAX (ABYCKATHbIE KPbILWK, YY4ACTKM MECTHOCTM 6e3 pacTUTENbHOCTU U T. N.) C YKIOHOM He
MeHee 10°. K BbIGOpY KOHTPOAUPYEMbIX MOBEPXHOCTEW NpeabABAAIOTCA cneaywuwmne TpeboBaHns:

- BK/IHOYEHME B KOHTPOJ/Ib BCEX 30H MEPEKPHLITUA OT CMEXHbIX U NEPECEKAILLMXCA MapLIPYTOB;

- paBHOMepHOe pacnpefesieHne KOHTPO/JIMPYEMbIX NOBEPXHOCTEW MO BCEN LWWMPUHE W A/IMHE KaXAoi
30Hbl MEePEeKpPbITUSA MapLLPYTOB;

- OTCYTCTBUE pacTUTesIbHOCTU (OTKPbITass MECTHOCTb, TOPOACKUE TEPPUTOPUN);

- yjaneHue KOHTPOMPYEMON NOBEPXHOCTM Ha PacCTOsiHME HE MeHee Tpex MeTpoB OT NbbiX BepTu-
KanbHbIX 06BEKTOB UMN Pe3KMX NnepenasoB BbICOThI;

- MpU MCNONb30BaHNM CKNOHOB 06A3aTesieH NX MNOCTOSAHHbINA YK/OH;

- KOJINYECTBO KOHTPONIMPYEMbIX MOBEPXHOCTEN OO/MKHO ObiTb HE MeHee Tpex B KaXAoM nonete n He
MeHee [BYX B 30He MepeKkpbliBalLWMXCA MOMNETOB.

5.6.5.4 OueHKy TOYHOCTW MO BbICOTE MEXAYy Maplipytamu crnegyeT BbINOMHATbL B COOTBETCTBUU C METO-
OVKON, npeacTaBfeHHOW B npusioxeHun T

Mo pesynbTataMm KOHTPONA TOYHOCTM TJ/IO NO pacxoXAeHUsAM B MeXMapLUPYTHbIX NepekpbiTUAX BbINoJl-
HAeTcsA ypaBHMBaHue TJ/IO BCceX CbEMOYHbIX MOMETOB, €C/IN CPeAHEee 3HAYEeHME PaCXOXAEHUA Mexay mMapl-
pyTamu He npesbiwaeT 1,4 3Ha4YeHNa AONYCTUMOWN cpefHeil NorpeLHoCcT CbeMKN penbeda B COOTBETCTBUN C
FOCT P 59562—2021 (npunoxeHune B). Ecnn pacxoxaeHne npesbillaeT 3TO0 3HaYeHue, cnegyeTt BbINONHUTD
LONOTHUTENBHYO Ka/iMbpOBKY CUCTEMbI 1a3€PHOr0 CKaHUpPOBaHUS.

KapTbl-cXxembl rpaHul, ob6aacTeli, Ha KOTOPbIX BbIMOJIHAIACh OLeHKa TOYHOCTU, B BUAE BEKTOPHOro chalii-
na fonxHbl ObITb NepefaHbl 3aka3uuky.

5.6.5.5 OueHka TOYHOCTK onpefeneHnsa BbicoTbl TJ/IO Ao/KHA BbIMO/HATLCA MO TOYKAM KOHTPOJIbHbIX
yyacTkoB (5.4.3.1) go v nocne ypaBHuBaHusa T/1IO mexay mMapwpyTamu n/vwam gpyrux onepauunii no nameHe-
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HUIO nonoxeHus T/O, a Takke nepen nepegadvein T/IO B kamepasnbHylo 06paboTky. OueHka BbINOIHAETCSH
cpeacTBaMn cneuunasnbHOro NporpaMmMHoro obecneveHunsa nocne uabTpaumy Bbinajalowmnx n cayvyamHbix oT-
AeNbHbIX M TPYNNOBbLIX TOYEK HA KOHTpOAupyeMoM ydacTtke no TIN-mogenu, BeplunHaMu KOTOPOW SABASAKTCA
TNO knacca «3emM/sisi», U KOHTPOJIbHbIM TOYKaM POBHOW (rnafKoi) NOBEPXHOCTU B COOTBETCTBMM C METOAMUKOM,
npefcTaB/ieHHOW B npunoxeHun L.

CKO onpegeneHnuns BbicoTbl T/IO go/mkHa COOTBETCTBOBATb 3asAB/IeHHON TouHocTn nugapa (5.1.2) n He
[O/DKHa npeBblWwaTth 3HavYeHuii gonyctumbix CKM cbeMkn penbeda B cootBetTcTtBun ¢ FTOCT P 59562— 2021
(npunoxeHue B) npu MCNONb30BaHUM /TA3€PHON0 CKAHUPOBAHUA B LEeNsx kaptorpadMpoBaHus.

PesynbTarbl OLEHKM TOYHOCTU oMnpefesieHUs BbICOTHOro nosioxeHnsa TJ/IO No KOHTPOJIbHbIM TOYKaM C
noApO6HBLIM ONMcaHMeM MeTofa NPOBEpPKM AOMKHbI ObiTb MPUBEAEHbI B TEXHUYECKOM OTYeETE.

5.6.5.6 OueHKy TOYHOCTM NnaHoBOro nonoxeHusa T/IO cnepyeTt BbINONHATL C UCMO/Ib30BAHNEM COOTBET-
CTBYHOLMNX KOHTPOSbHbIX TouekK (5.4.3.2). MNpn HEBO3MOXHOCTU naeHTUudmkaynm KT no MIHTEHCUBHOCTU OLUEHKY
nnaHoBoro nonoxeHunsa T/1O cnefyeT BbIMNOHATL NO AaHHbIM, UMeLWUM 60/1ee BbICOKY TOYHOCTb U AeTallb-
HOCTb (CTepeockonuyeckue mogenu, optocoTonnaHbl, LUdpoBble KpynHomMaclwTabHble Tonorpaduyeckue
nnaHbl, AaHHbIE NHXEHEPHbIX CbEMOK, TEeCT-060bEKTbl U3 cOCTaBa 3Ta/IOHHbIX MPOCTPAHCTBEHHbIX MO/IMTOHOB).
Mpu OTCYTCTBMWM TaKOW BO3MOXHOCTU C/eAyeT BbIMOMHATbL B MOJIEBbIX YC/IOBUAX ONpeAesIEHUE MNOJIOXEHUS
YeTKUX KOHTYPOB, KOTOpble MOTYT 6bITb NAeHTUdUUMpoBaHbl no o6naky T/1O (yron 3gaHus, KOHTYp HaA3eMHO-
ro Tpy6onposoga, yron 3abopa v 1.n.).

CKO onpegeneHus nnaHoBoro nonoxeHuss T/IO JOMKHO COOTBETCTBOBATb 3asiB/IEHHOW TOYHOCTM /M-
papa (5.1.2) n Tpe6oBaHuaM [6] npu BbinonHeHun BJIC gns uenein onpegeneHus KooOpAaMHaT OObLEKTOB He-
ABWXMMOCTM, a Nnpu BbiNosiHeHUN BJIC B Uensx kapTorpadupoBaHns — COOTBETCTBOBATbL TpeboBaHuAM [5].

5.6.6 KoHTponb nnoTHocT o6naka T/IO Ha 06bEKTE CbEMKM BbIMOJIHAETCSA CpeacTBaMy cneynanbHoro
nporpammHoro o6ecneyeHus no T/1O Ha HenepekpbIBaKLWMXCA C COCEAHUMN MapLlpyTaMmn yyacTkax Ha poB-
HbIX TBEPAbIX NMOBEPXHOCTAX, UMEKLWNX OAHO e4NHCTBEHHOE OTpaxeHue.

[Ona atoro ncnonb3ylTca nepsble (€CNM MHOE HE OFOBOPEHO 3aKa3uMKOM) OTPaXeHus B criyyae peru-
CTpaLuy HECKONbKUX OTpaXKeHuii, KOTopble AO/MKHbI ObiTb PaCMONOXEHbl B CPeAHEN YyacTu nonocbl CKaAHWPO-
BaHMA.

5.6.7 Mo pe3ynbTaTaM NepBUYHON 06pabOTKM AaHHbIX BO3AYLWHOIO /1a3epPHOr0 CKAHMPOBAHUA AOJ/DKEH
6bITb BbINOSIHEH KOHTPOJIb MOIHOTbI MOKPbITUA 06bEKTA CbEMKU TOUKAMMW Nas3epHbIX OTPaxeHuin. Mponyckom
JaHHbIX TNIO cunTaeTcs naowajb, NpeBbillawas uan pasHas naowann kKesagpara CO CTOPOHOR, paBHOA
yeTblpexKkpaTHOMY AONYCTUMOMY cpefHeMy paccTosHuto mexay T/1O. Mponycku AaHHbIX B nNpegenax o4HOro
MaplpyTta CbeMKU HeLONYyCTUMbI, 38 UCKNOYEHNEM CNefyrLlnx cnyvyaes:

- Ha/Myue BOLAOEMOB;

- Hanuuue 3epkasbHbiX MOBEPXHOCTEN (rNAHUEBAs YepenuyHas KpPOBASA 34aHWUSA, CTEK/ISTHHas noBepx-
HOCTb TENAWLbl ¥ T.N.);

- Ha/Mune NnAapHoin TeHW OT 3J4aHuii UM APYrux 06bLEKTOB, B TOM 4mMcae OT BbIGPOCOB B aTtmoctepy
NPOV3BOACTBEHHbIX AbIMOB NPeanpusTuii;

- NpPONycK 3anosIHeH AaHHbIMK C Apyroro mapwpyra B/C.

5.6.8 daiinbl ¢ gaHHbiMu 06nakoB T/IO AO/DKHbI ObITh 3anMcaHbl Ha LMGPOBOA HOcuTenb B hopmate
LAS, Bepcus He Huxe 1.4-R15, ecnu nHoe He ykas3aHo B T3.

5.6.9 fly6nuposaHune nugapHbix Touek (X, Y, Z n oTMeTKa BPEMeHKN) No pesynbTatam NepBUYHON obpa-
60Tkn TJIO He gonyckaeTcs.

5.6.10 Cxema HanmeHoBaHusa haiioB fo/mkHa 6biTb O4MHAKOBOM BHYTPM oAHOro o6bekta BJ/IC. HasBa-
HUS AN KaxAoro hainna foMKHbI OblTh YHUKA/IbHBIMW BHYTPU OLHOIO NpoekKTa.

[aHHble cKkaHMpoBaHWA MOTyT 6biTb NpefcTaBfeHbl N0 mMaplwpyTtam. [na o4HO3HAYHOro onpegeneHus
MapLUpyTOB B HasBaHun aiina Ao/HKHO ObITb yKa3aHO: UAEHTU(MKATOP NPOeKTa, HOMEpP MapLlpyTa, oTMeTKa
BpemeHn (UTC+0), gata CheMKu.

Mpumep — ORB_035_030557_20220505.!as

Mpn Heo6X0AMMOCTU AaHHble MOTYT GbiTb NpeAcTaB/eHbl MO 6/0KaM OAMHAKOBOW hopMbl (NpeanoyTun-
TeNbHO KBaApaTHO) U pa3mepa B NPOM3BO/MbLHON pa3srpadke. Pasmep 6/10ka 3aBUCUT OT 06bEMA AaHHbIX U
MCNOJIb3YEMbIX TEXHUYECKUX CPEACTB ANS paboThl C AaHHbIMU. Ha3BaHue dhaiina 6/0ka MOXET COCTOAThL U3:
naeHTudrkaTopa npoekTa, NopsifKOBOro HoMepa 6JokKa.

Mpumep - ORB 000001.las
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TexHnyeckummn TpeboBaHUAMU MOTYT ONpPeaensiTbCs WHble BapuaHTbl NpeacTaBMEHUs AaHHbIX CKaHU-
poBaHus. MpaHuubl 6/10KOB B BMAE BEKTOPHOro dhaisa AO/DKHbl 6biTb NepefaHbl 3aka3unky B KavyecTBe npu-
NOXEHUA K OTYETY.

5.7 Tpe6oBaHUsA K KOMMN/IEKTHOCTU U O0POPM/IEHMIO MaTepunasioB BO3AYLIHOIO fla3epHOro
CKaHMpOBaHus

5.7.1 MepBuyHbie aaHHble BJ/IC u/uan npon3BOAHbIE KOHEYHbIE Matepuasnbl AO/MKHbI ObiITb NpeacTas-
NeHbl 3aKa3yuuky B MOSIHOM 06beMe, B COOTBETCTBUM C TEXHUYECKMMU TpeboBaHWAMMU, BKIOYASA ykasaHHble B
5.7.1.1,5.7.1.2.

5.7.1.1 Martepuasnsbl Nno reofe3nyeckomy obecrneyeHnto B COOTBETCTBUN C NepevuncsieHnem 2 pasgena 12
FOCT P 59562—2021, B TOM yucne:

- KaTtasiorm KoopAuHaTt NyHKTOB CbEMOYHON ceTu (6a30BbixX CTaHUWIA) B cucteme koopauHat ITRF un Tpe-
6yemoli cMcTemMe KoopAMHaT M BbICOT C MHhOpMaLuueli 0 BbINO/THEHHbIX Mpeobpa3oBaHUAX KOOPAUHAT U BbICOT;

- KaTtasiorm KoOpAMHaT KOHTPOJ/IbHbIX TOYEK B cucteme koopauHat ITRF n Tpebyemoii cucteme Koopaun-
HaT U BbICOT;

- (hbaitnbl abpucoB n onucaHuii KT.

5.7.1.2 KomnnekT gaHHbix B/IC cornacHo ycTaHOB/IEHHbIM TpeboBaHuaM T3, B TOM uucne:

- pann TNO B hopmate LAS B Tpebyemoli cucteme KOOpAMHAT M BbICOT B cooTBeTcTBMM ¢ T3. [dony-
CKaeTca Ucnonb3oBaHue ApYyrux Bepcuii dpopmaTta LAS u gpyrux BbIXOAHbIX popmaTtoB npoaykuuu BJIC no
COr/1acoBaHMI0 C 3aKa3uMKkoM, 4TO OTpaxaeTcs B T3 M nepeyHe BbIXOAHOW NPOAYKUUW. 3HAYEHUS WHTEHCUB-
HOCTW, 3anucaHHble B halinax copmata LAS, fOMXKHbI ObITb HOpMann3oBaHbl 40 16 6uT, Kak Toro TpebyeT
cneyncpukauuna LAS. Hopmanusayms MHTEHCUBHOCTU A0J/DKHA ObiTb CTPOrO JIMHEWHOIA;

- haiin ¢ pesynbtatammn o06pa6oTkn M'HCC/NNY-namepeHnii no kaxgomy nonety B NO npoussoautens;

- cepTudmkaTt KaIMGpOoOBKM NN NHOM JOKYMEHT B cooTBeTcTBuM € 5.1.1;

- hbaitn c maTepmanamm a’pooTOCHEMKN MPU UX COBMECTHOM WMCMNOJSIb30BaHMM C CUCTEMAMW N1la3epHO-
ro ckKaHMpoBaHuA;

- KapTbl-CXeMbl FpaHuL, 06bekTa CbeMKM UM CxeMbl NOoKpbiTUiA B/IC B cornacosaHHoMm [C-chopmaTte ¢
onvcaHvem B BuAe MeTafaHHbIX, cxema 6n10koB BJIC B cornacoBaHHom [VIC-chopmaTe c onMcaHuem WMeEH
hainnos 6s10k0B BJIC;

- TEXHUYECKUI OTYeT;

- MeTagaHHble B hopmaTte XML.

5.7.2 OnucaHne meTafaHHbIX nepegasaembix pe3dynbtaTtoB B/IC moxeT cogepxaTb (HO He orpaHuyYMBa-
eTcs 3TUMm):

- HasBaHue (wudp) o6bveEKTa BIIC;

- cybbekT Poccuiickoli depepaluu, panoH, HaCeNeHHbIW NYHKT;

- HOMep KOHTpakTa u garty;

- opraHusaum-3akasyuka;

- opraHu3auulo-UCrnoNHUTENS;

- KOJINYEeCTBO MapLUpyTOB;

- HOCUTENb AaHHbIX 1 06W NIt 06BbEM AaHHbIX BJIC;

- CUCTEMY KOOpAWHAT U NPOeKLuio;

- nopsaaok chopmmnpoBaHusa 6/10KoB (pasgesieHne no rpaHuue obbvekTa cbemkn ns EFPH, no pasrpacdke
KapTbl/niaHa, NPpoM3BOJIbHbLIN, 6e3 pa3geneHus);

- HOMEp WM HaMmeHoBaHue 6/10ka;

- Ha3BaHue n hopmart 3anucu ¢ainos BJC;

- paTty cbemkun BJIC;

- cBepgeHusa o knaccudukaymmn TNO;

- nNporpamMMHo-annapaTHble cpeAcTBa NPOEKTUPOBaHNSA, BbINOSIHEHUA U 06paboTkn BJIC;

- hakTnyeckne napameTpbl B/IC n xapaktepuctukn nugapa (NN0THOCTb T/1O, MeXMapLlpyTHble nepe-
KpbiTns, CKIM koopauHat n BbicoT T/10, yacTtoTa CKaHMPOBAHMS, YacToTa MMMY/bCOB, KOSIMYECTBO OTPaXEHWUIA,
BMA ONTUYECKOWN pa3BepTKM ckaHepa, AUBEpreHuusa u apyrune napameTtpbl B 3aBUCMMOCTM OT MOZeNnu nugapa).

5.7.3 TeXHUYeCKNiA OTYET O BbIMOSIHEHNM BO34YLWHOIO N1a3€pPHOr0 CKaHMPOBAaHUA AO/DKEH BKAKO4YaTb pas-
penbl B cootBetcTBuMM ¢ FTOCT P 59562—2021 (paspgen 11).

[onoNHUTENbHO B TEXHNYECKNIA OTYET A0/DKHbI OblTb BKIOYEHDI:

a) obuwue cBepeHns, BkYas Nwbbie CBeAEHWS, BO3HMKWME B XOA4e BbiNosiHeHMA BJIC n o6paboTku
LaHHbIX, KOTOpble NPUBENN K OTKIOHEHUSAM OT TpeboBaHuii Kk pe3ynbtatam BJIC, Hanpumep:
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- HebnaronpusaTHblIe YC/IOBUA OKpyXxawlei cpefbl (CunbHOe 3afbiM/IEHWE, CHeronag, 3aTonseHue,
NNOTHbI pacTUTesNbHbIA NOKPOB);

- 0CO6EeHHOCTM cbopa gaHHbIX (M3MeHeHus ycnoBuin noneta, nomexn MTHCC/NNY-namepeHnii);

- CCbINIKM Ha Nbble BCnoMoraTesnbHble haiiibl, Takne kak paiaibl ¢ naowagHbiMu 06bekTamum obnactu
HU3KON [O0CTOBEPHOCTU, KOTOPbIE UCMONb3YIOTCA ANA OnpeAeneHns OTKNOHEHUA AaHHbIX B/IC OT NpPOEKTHbIX;

6) cBefeHUs Mo reoge3nyeckoMy obecrneyeHno — B COOTBETCTBUK € pa3genom 11.7 TOCT P 59562—
2021;

B) cBefeHus no obpadboTke MTHCC/NNY-namepeHnii:

- onucaHune npouecca o06paboTkn ¢ ykazaHuem umcnonbsyemoro MoO;

- cxeMma TpaekTopuin BC ¢ 0603HavyeHueM Ha Heli mecTononoxeHus BC gnsa kaxgoro noneta (ecnu Tpa-
eKkTopus Bbluncnsnacb metogom PPP, To 6e3 oTo6paxeHus BC);

- cxema mecTtonosioxeHuin BC Ha Becb NpoekT;

- rpadpukn no pesysnbTatam o6paboTku THCC/NNY-n3mepeHnini Ha KaxAablii Nonet — Takue, Kak: pas-
HOCTb B NMPOCTPAHCTBEHHOM W YINIOBOM MOJIOXKEHUU MEXAY pe3y/bTaTtaMy MpsMoro u obpaTHOro pelueHui,
NnHelHas 1 yrnosasi TOYHOCTb M N06GbIe gpyrue rpacukn, nogreepxgatluime pesynbtat 06paboTkm 1 cob610-
[eHVe TeXHUYECKUX TpeboBaHuii;

r) ceegeHus nNo oopMMUPOBaAHUID 06/1AKOB TOYEK:

- onucaHue npouecca o6paboTkM AaHHbIX NMAapa € UCNOSIb30BaHMEM BbIYUCNEHHON TpaekTopuu ABuU-
XeHus BC;

- yKazaHue Mcnosb3yemoro gpopmata gaHHbix o6n1akos T/10 1 Bepcum dopmarta;

- cucTtema koopguHat un BbicoT T/10;

- MHble MaTepuanbl, oTpaxawwme pesynbtat 0bpabotkn T/O;

L) CBefeHMs O TOYHOCTW onpefeneHns NpPocTpaHCTBEHHbIX koopauHat T/10:

- CBefeHMa 0 noBepke nNnpapa;

- OTYeT 0 KanMbpoBKe CUCTEMBI B Cliydyae, ecnu npegycMoTpeHa pykoBOACTBOM MO 3KCnsyartauum u Bbl-
nosiHANach;

- MeToguka n pesynbTaTbl OUEHKU TOYHOCTU TJIO;

- oueHka nnoTtHoctu TNO;

- KapTtorpamma rpaHul, o6bekTa ChbeMku, cofjepxalias uHopmMaumio 0 BO3AYLWHOM /1a3epHOM CKaHWu-
poBaHun B NMC-chopmaTe Ha BeECb MPOEKT, C MHpopMaymeln Aa58 Kaxaoro mapupyTa:

- Ha3BaHMe MapLlipyTa, KOTOpbIA AO/KEH COOTBETCTBOBaThb Ha3BaHMi (paiina obnaka T/IO (cTpokoBoe
none);

- TUN MapuwpyTa: KanMbpoBOUHbIA, NOMNEPEYHbIA UNN NHON Apyroi (CTpokoBOe nosne);

- BpPEMS Havana CKaHWpOBaHUS;

- BpPeMSl OKOHYaHUSA CKaHUPOBAaHUS;

€) CBeAeHUs 0 TEXHWYECKOM KOHTPOJIe NMOJIEBbIX U KamepasbHbiX paboT (3ak/yeHne o0 NpuemMKe U KOH-
Tposie kayecTBa MPOAYKLUU, aKT TEXHNYECKOTO KOHTPO/ISA):

- pesynbTaTbl KOHTPO/ISA MOSIHOTbI MOKPbITUA CbEMOUYHbIX Yy4acTKoB, obecrneyvyeHue rpaHul, CbeMOYHbIX
Yy4acTKOB;

- pesynbTaTbl KOHTPOAS KOMMIEKTHOCTU MaTepuasioB U NPaBUIbHOCTU MX ODOPMIIEHNS;

- pesynbTaTbl KOHTPONSA TOYHOCTU MaTepuasoB BO3AYLIHOIO /1Ta3ePHOr0 CKaHMpPOBaHUA.

5.7.4 AKT TexHn4yeckoro koHtpons BJIC pgonxeH cogepxartb:

- HaVMeHOBaHWe KOHTpakKTa WM NPOM3BOACTBEHHOrO 3ajaHus;

- nepeyeHb OTYETHbIX MaTepuasnoB, NPOBEPEHHbLIX B NpOLLECCe KOHTPONS;

- nepeyeHb UCMNONb30BaHHbIX HOPMATUBHbLIX LOKYMEHTOB;

- KpUTEpUW OLEHKM pe3ysibTaTOB BbINOJIHEHHbLIX paboT Ha COOTBETCTBME O06beMa, cocTaBa, KOMMJEKT-
HOCTW M KayecTBa Tpeb6OBaHUAM TEXHMYECKOro 3afaHns U HOPMAaTUBHbIX LOKYMEHTOB;

- 06bEM BbINOJIHEHHbIX paborT;

- uHopMaym 0 BbISIBIEHHbIX HECOOTBETCTBUAX B BUAE BEAOMOCTU C KPUTEPUAMU MPOBEPKU AAHHBIX,
OTMEeTKaMun 0 COOTBETCTBMU, BbIBOLOM O COOTBETCTBUU AaHHbIX;

- 3aKk/lo4YeHne 0 COOTBETCTBUM OTUETHbLIX MaTepuanoB TEXHUYECKUM TpeboBaHUAM.

5.7.5 B TeXHUYECKNn OTYeT BK/IOYAT MHopMaLnio 06 Mcnonb30BaHHOM COCTaBe TEXHUYECKUX U NPO-
rpaMMHbIX CPeACTB Ha BCeX aTanax BbIMOJIHEHUSA paborT.
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MpunoxeHue A
(pekomeHgyemoe)

PacnonoxeHne KOHTPOJIbHbIX TOUYEK AJ/151 OLEHKM TOUHOCTU
TOYEK N1a3ePHbIX OTPAXEHWI MO BbICOTE

Ha pucyHke Al nokasaH npuMep pacnosiokeHUs KOHTPOJIbHBIX TOYEK A4/18 OLeHKM TouyHocT TJ10 no BbicoTe.

PucyHok A.1 — TprMep pacnonioXeHns KOHTPOJIbHbLIX TOYEK A/1A OLeHKM TouHocTy T/1IO no BbicoTe
PekomeHayeMblil yHacTOK C KOHTPO/IbHbIMM TOYKaMM MOXET MCNO/b30BaTbCA A5 OLEHKU ToyHocTy TJ10 no BbicoTe

npy pa6oTax no kaptorpagupoBaHnio B MacwTabax 1:500—1:10 000 1 no onpefeneHnto KOopAnHaT XapakTepHbIX TOUEK
rpaHunL, N KOHTYPOB OGBEKTOB HEABVMXVMOCTMU.
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Separation (m)
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MpunoxeHne b
(cnpaBo4yHOE)

Mpumep rpadmkoB 06paboTKN AaHHbIX TPAEKTOPUKM MoJsieTa BO34YLWHOrO cyHa

Week 2265

— pasHocTb nonoxeHust BC no koopamHate H npu npsiMom 1 06paTHOM peLUeHUsX;

— pasHocTb nonoxeHusi BC no koopanHate X npy NpsiMOM 11 06PaTHOM PeLLUEeHUSX;

— pasHocTb NosoxeHus BC no koopamHate Y npu NpsiMOM M 06paTHOM PELLEHUSX;
96500—99000 — cTaHaapTHoe (cnyTHMKOBOE) BpeMs curHanoB MHCC (Hegens 2265)

PucyHok B.1 — Mpumep rpachrikoB 06pa6boTKM AaHHbIX TPAEKTOPMUM MNoseTa BO3AYLIHOMO CyaHa.
PasHocTb KOOpAMHAT NPSIMOTo U 06PATHOTO PeLueHnii (v)
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18

Estimated StdDev (m)

Separation (arcmin)

L n— cpefHekBagpaTuiyeckoe oTKOHeHWe nonoxerus BC no koopauHate H;
EEEEEEE — CpeJHEKBAAPATUUYECKOE OTKNOHEHME NONoXeHus BC no koopavHate X;
AAAAAAAAAAAL— CpefHEeKBaapPaATUUECKOE OTK/IOHEHUE nosioxeHust BC no koopauHaTte Y;
96500—99000 — cTaHgapTHOe (cnyTHMKoBOE) BpeMs curHanoB MTHCC (Hegens 2265)

PucyHok 6.2 — lMpumep rpadnkoB 06paboTKM AaHHbIX TPAeKTOPMK NosieTa BO3A4YLUHOMO CyaHa.
CpepaHekBagpaTnyeckoe OTK/IOHEeHe nosoxeHust BC (v)

EEEEEEEEEEEE — DA3HOCTb NOJSIOXEHUA BC Mo yray kypca npy npsiMoM 1M 06paTHOM peLLEeHNsIX;

EEEEEEEEEEE— PA3HOCTb MOSIOXeHUA BC no yray kpeHa npu NpsiMOM 1 0GPaTHOM PELLEHUSAX;

E B B B E B — Pa3sHOCTb NooxeHus BC no yrny TaHraxka npy npsiMom 1 06paTHOM peLUeHusiX;
96500—99000 — cTaHgapTHoe (cnyTHMUKoBOe) BpemMs curHanoB MTHCC (Hegens 2265)

PucyHok B.3 — lMpumep rpadmnkoB 06pab0oTKM AaHHbIX TPAEKTOPMM NosieTa BO3AYLUHOMO CyaHa.
Pa3HoCTb yrnosoro nonoxeHuss BC npy NpsiMoM 1 06paTHOM peLLeHnsX (Yr0Bble MUHYTbI)



MpunnoxeHve B
(pekomeHayemoe)

MepeyeHb K1accoB ToYek Nla3epHbIX OTPAXEHUI

Tab6nunya B.1 — lMepeyeHb KIACCOB TOYEK NA3EPHBLIX OTPAXKEHWIA

Knacc Onucaxve
1 O6paboTaHo, HO He KrlaccMgmLMpoBaHO
2 3emna
3 CTtpoeHus

FOCT P 72226—2025
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MpunoxeHue I
(pekomeHgyemoe)

MeToAMKa OLEHKM TOUHOCTU TOUEK Sla3epPHbIX
OTPaXeHUli No BbICOTE MeXAy MapLipyTamu

[Na oueHK TOYHOCTM MO BbICOTE (PacxXoXAeHWAM BbICOT) Mexzay T/IO cMeXHbIX MapLlpyToB cnefyeT BblopaTb B
Knacce «CTPOEeHUsI» 0ObLEKTbI C YKNIOHaMX B BUAE ABYXCKATHOWM KpbIWKM C NAOCKO/ POBHONM MOBEPXHOCTbID. Ha nosepx-
HOCTUN C YK/IOHaMu CTPOUTCHA MPOIW/Ib LUMPUHOIA, B 3—5 pa3 npeBbilatollein cpegHee pacctosiHue mexay T/10, kak no-
KasaHo Ha pucyHke I".1.

PucyHok "1 — PacxoxgeHue no Bbicote mexay T/10 cmexHbix Maplipytos BJIC
Ha yyacTke POBHOW MOBEPXHOCTYU

BbluMcneHne norpewHocT pacxoxaeHns nonoxeHus T/IO Mo BbiCOTE MeXAy MaplipyTaMu BbINOJSIHAETCA cpepn-

cTBamu cneumasnbHoro MO. CpegHee 3Ha4YeHUe pPacxoXAeHUA Mexay MaplipyTaMy He AO/MKHO NPeBbIaTh A0NYyCTUMON
CpefHei NorpewHocTn CbeMkn penbedia B cootBeTcTBuM ¢ FTOCT P 59562—2021 (npwnoxeHue B).
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MpunoxeHwne [
(pekomeHgyemoe)

MeToAMKa OLEHKM TOUHOCTU BbICOT
TOYUEK Na3epHbIX OTPAKEHUI MO KOHTPO/bHbLIM TOUYKaM

[N oLeHKn TOYHOCTU onpeaeneHns BbiCoTbl T/IO No KOHTPO/IbHLIM TOUKaM BblGMpaeTcs y4acToK MIOCKOMR, POBHOIA,
TBEPAOV MOBEPXHOCTU C KOHTPO/bHBLIMM TOYKaMn B COOTBETCTBUM C 5.4.3.1 1 Kak NoKa3aHo Ha pucyHke Al npunoxeHus A.

MorpelwHocTb onpefeneHns BbicoT T/10 oueHMBaeTCs cpeacTBaMu cneymanbHoro MO 06paboTky NnaapHbIX AaH-
HbIX METOZOM CpPaBHEHUSI BbICOT KOHTPOJIbHbIX TOYEK OTHOCUTENBLHO TIN-MOZENM, NOCTPOEHHON MO Kaccy «3eMsi», Kak
nokasaHo Ha pucyHke [.1.

TNnO

PucyHok 1.1 — V13mepeHue pasHOCTW BbICOT DZ Mexay KOHTPO/IbHbIMU TOUYKamMu
1 nosepxHocTblo TIN-Mogenu
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Mpumep OLEHKM TOYHOCTW BbLICOTHOTO MOIOKEHMWSI TOHEK /Ta3ePHbIX OTPaKEHWI MO KOHTPO/IbHLIM TOUYKaM MpuBeAeH
Ha pucyHke [.2.

KoHTtpone D:\y4acroKi.txt X

daiin CopTtupoBka Mpy TreHAaTL
Bkn fomap Bocrok X Cesep,Y BbicoraKT,Z  BeicotaT/10, Z AZ

=] 132 32549157.71 5827756.86 37.257 - -

Ul 133 32549141.18 5827854.97 37.037 37.110 +0.073
T 135 32549117.28 5827993.73 37.087 37.162 +0.075
O 136 32549100.23 5828091.19 37.141 . -

m] 10131 32549172.98 5827658.76 37.390 - -

n 10134 32549134.26 5827895.58 37.024 37.095 +0.071
T 10137 32549082 86 5828182.92 37.330 37 402 +0.072
T 10140 32549029.27 5828420.38 37.798 37.867 +0.069
CpepHe 3HaueHve 0.0720 CpegHe AZ +0.0720
CraHfjaptHoe OTKMoHeHe  0.0022 M AZ +0.0687
CKn 0.0720 Makc A Z +0.0747

Mokasatb nonoxeHve VpaHT1dH nuposathb

PucyHok [1.2 — OkpaHHOe oTo6paeHve Tabnuupl OLEHKM TOYHOCTW BbICOTHOrO NonoxeHus T/10
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FOCT P 72226—2025
Bubnnorpadus

depepanbHblii 3akoH oT 30 aekabps 2015 r. Ne 431-d3 «O reogeswn, kapTorpacum 1 NPOCTPAHCTBEHHBIX AAHHbIX U
0 BHECEHVN M3MEHEHWI B OTAe/NbHble 3aKoHOoA4AaTe NbHble akTbl Poccwuiickoin ®epepauymn»

depepanbHblii 3aKoH 0T 26 nioHA 2008 T. Ne 102-$3 «O6 obecnevyeHun eanHCTBa N3MEPEHNIA»

MocTtaHoBneHne MpaButenbctBa Poccuiickoin ®egepaumm ot 11 mapTa 2010 r. Ne 138 «O6 yTBEpXAEHUN Pepepasib-
HbIX MPaBW/ NCNOJ/b30BaHUS BO3AYLUHOTO NpocTpaHcTBa Poccuiickoli ®epepauun» (peq. ot 2 gekabpsa 2020 r.)

MocTaHoBneHve MpaButensctBa Poccuiickoin ®egepaumm ot 16 HoA6ps 2020 1. Ne 1847 «O6 yTBEPXAEHUN NEPEYHs
N3MepPEeHUiA, OTHOCALLMXCA K cdepe rocyaapCTBEHHOIO perympoBaHust obecneyveHns eaMHCTBa usmepeHuii (C nave-
HEHVAMUW W JONOSTHEHUAMU)

Mpuka3 MuHakoHOMpa3BuTUs Poccum oT 6 noHs 2017 1. Ne 271 «O6 yTBEPXAEHMM TPEeOOBaHW K roCyAapCTBEHHbIM
TonorpaguyeckumM KapTam 1 rocyAapCTBeHHbIM Tonorpadmueckum niaHam, BkIoyas TpeboBaHusl K cocTaBy cBefe-
HUIA, OTOBPaXaeMbIX Ha HKX, K YCNIOBHbIM 0003HAYEHUSAM YKa3aHHbIX CBeAeHWi, TpeboBaHUsa K TOYHOCTU rocyaap-
CTBEHHbIX Tonorpagynyeckmx KapT 1 rocy4apCTBEHHbIX Tonorpagmyecknx nnaHos, K hopmaty vx npeactaBneHvs B
3/1EeKTPOHHO hopme, TpeboBaHuii K cogepXaHnio Tonorpagmyeckmx kapT, B TOM Ymcne pernbedHbIX kapT»

Mpuka3 degepanbHON CNyxObl rOCYAapPCTBEHHON perncTpaummn, kagactpa v kaptorpadgum ot 23 oktabpsa 2020 r.
Ne 1/0393 «O6 yTBEPXAEHUN TPEOOBAHMI K TOYHOCTM 1 METOAAM OnpedenieHnss KOOPAMHAT XapakTepHbIX TOUeK rpa-
HWL, 3eMeNbHOro yyacTka, TpeboBaHuii K TOYHOCTV U MeTodam onpedernieHns KOopAauHaT XapakTepHbIX TOYEK KOHTypa
3[@HKS, COOPYXEHUS UM 06beKTa He3aBepLUEHHOrO CTPOUTE bCTBA Ha 3eMe/IbHOM yyacTke, a Takke TpeboBaHuin K
onpeaeneHno NIoWwaamn 34aHns, COOPYXEHUS, NOMELLEHNS, MalLIUHO-MecTax»

MocTtaHoBneHve MpaBuTenscTBa Poccuiickoin Pepepaunm ot 3 HoAbpsa 2016 . Ne 1131 (pea. ot 17 asrycta 2022 r.)
«O6 yTBEPXAEHUN MNpaBun co3fgaHns 1 06HOBNEHUS eAMHON 3NEKTPOHHON kapTorpaddnyeckoli OCHOBbI»
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