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Mpeancnoeue

1 PASPABOTAH lMyb6nuuHo-npaBosoi komnaHuen «Pockagactp» (MMNK «Pockapnactp»)
2 BHECEH TexHun4yeckum komutetom no ctaHgaptusaumm TK 404 «eogeaus v kapTorpadus»

3 YTBEPXOEH M BBEJEH B JENCTBWE Mpukazom PenepanbHOro areHTCTBa no TEeXHUYECKOMY pe-
rynupoBaHuio U metpornorum ot 5 asrycta 2025 r. Ne 840-ct

4 BBEJEH BIEPBLIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHa 2015 2. Ne 162-®3 «O cmaxHdapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmauus o6 us-
MEHEeHUSX K HacmosilwemMy cmaHidapmy rnybrnukyemcs € exe200HOM (10 COCMOSHUK Ha 1 sHeaps mekyuweao
e2o0a) uHghopmayuoHHOM yKazamene «HayuoHanbHble cmaHlapmebi», a oguyuanbHbil MeKkcm uamMeHeHul
U ronpasoK — 8 exXeMecaYyHoOM UHOPMayUOHHOM ykaszamene «HayuoHanbHbie cmaHdapmel». B cryvae
fnepecMompa (3aMeHbl) Uu OMMeHbl Hacmosuw,e2o cmaHdapma coomeemcemayroujee ysedomieHue bydem
onybnukoeaHo 8 bruxalweMm 6bINyCKe eXeMeCsyHo20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeememaeayouw,as UHGhopmayus, ygedoMIeHUe U MeKCmbl PaaMewalmcs makxe 8 UH-
ghopmayuoHHoU cucmemMe obLeao none308aHuUs — Ha oguuuansHoM calime @edepansHo20 azeHmcemea rno
MexHUYecKkoMy peaynupoeaHuro U Memponoauu 8 cemu MHmepHem (wWww.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HazemHoe nasepHoe ckaHUpOBaHWE ABMNAETCA BaXHbIM UCTOYHMKOM MH(OPMaLUKM 0 MecTHOCTU 1 00b-
eKTax npu nony4yeHuy NpoOCTPaHCTBEHHLIX OaHHbLIX AN pelleHUs NPOEKTHLIX, UHXEHEPHbIX U KaaacTpPOBbIX
3agad, co3gaHuy LNpoBLIX TONOrpaduyecknx N MHXeHepHo-Tonorpaduyeckmx nnaHos.

TexHu4yeckMe XapakTepuUcTUKAM MaTepuanoB Ha3eMHOro NasepHOoro CKaHWpoBaHUSA OnpeaensitoT Kade-
CTBO KOHEYHOW NPOCTPaHCTBEHHOM MHhopMaL WK B BUAE UM POBLIX MOAENed MeCTHOCTU U 0DbeKTOB, euUHON
3NEeKTPOHHOWM KapTorpadM4yecko OCHOBEI, @ TakXe HOBLIX BUOOB NPOAYKUMK, Takux kak 3D-mopenu obbekToB
W TexHonorui nHpopmauymnoHHoro mogenuposaHus (TUM/BIM) B ctpoutenscTee. HacToawmin ctaHgapT pas-
paboTaH B LUensax nony4YyeHns KOHEYHOW NpoayKUMK ¢ TpebyeMbIMU XapakTepucTUKaMu Ha OCHOBE MCMOMb30-
BaHMWS TEXHOMNOMMI HA3e@MHOT0 NasepHOro CKaHMpPoBaHUS.

CopepxaHuem cTaHaapTa ABMSIOTCA TexHWYeckue TpeboBaHUa K npoleccam Ha3eMHOro Nna3epHOoro cka-
HUPOBaHWS, UCTONb3YEMOMY CbeMOYHOMY O0OPYO0BaHMIO M MPOTrPaMMHBIM CPencTBam nonyyYeHus M obpa-
BOTKM MaTepUanoB HA3EMHOIO Na3epPHOro CKAHMPOBaHWSA.

Obnacte nNpMMeHeHWs HacTOSALWEero craHgapTa cBA3aHa ¢ npegmeTtHoi obnacteto MOCT P 8.794,
FOCT P 56905, TOCT P 59562, TOCT P 70689, TOCT P 70690, TOCT P 71863.

B npouecce pa3paboTku cTaHgapTa Mcnonb3oBaHbl NonoxeHnsa PenepanbHbiX 3akoHOB [1]—[3] v Hop-
MaTMBHbIX NMPaBOBbIX AOKYMEHTOR, yCTaHaBNMBaIOLLMX TpeOOBaHMA K BbINMOSHEHUIO reofAe3nyecknx, Tonorpa-
duyeckunx, poTorpaMmMeTpUYecknx, KapTorpaguyecknx N KagacTpoBblx paboT [4]—([7].

v
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rOCT P 72225—2025

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

doToTonorpaduna
CKAHUWPOBAHWE NA3EPHOE HA3EMHOE
TexHuu4eckue TpebGoBaHusA

Phototopography. Terrestrial laser scanning. Technical requirements

Oarta eeepgeHna — 2026—01—01

1 ObnacTtb NnpumMeHeHunA

Hactoawmn CTaHgapT pacnpocTpaHAeTCA Ha KOMMINeKC paGOT no HaseMHOMY na3epHOMY CKaHUpoOBa-
HWUKD C NMPpUMEeHEHWNEM MOOWMEHBIX, NepeHOCHbIX, CTaUMOHAPHbIX CKaHUPYHLWKWUX CNCTEM B LendAx Tonorpacbm-
YECKUX U MHXEHEePHbIX CbeEMOK, BbINMONMHEHNA Ka4aCTPOBbIX pa60T.

Hactosawumi CTaHOapT npegHa3HaydeH Onda npyuMeHeHuns Cyﬁ'bEKTaMM reoge3nyeckon 1 KapTorpacbmqe-
CKOM OesATenbLHOCTU, a Takxke Cyﬁbe}(TaMVI Fpa,ﬂ,OCTpOMTeﬂbHOﬁ " Ka,EI,aCTpOBOFI [eATenbHOCT NpW OpraHnia-
UM N BbINONMHEHWNA pa60T Nno HaseMHOMY Ja3epHOMY CKaHMpPOBaHWK C Uenbl COo30aHWnA Tonorpacbmqecmx
n I/IH)KEHE.‘DHO—TOFIOFDECDI/I‘-IECKMX NnNaHoB, TPEXMEPHbLIX Mogenen MecTHOCTU K 00bekToB, KapT (I'IJ'IaHOB) 00b-
E€KTOB BEMﬂeyCTpOﬁCTBa, MeXeBblX N TEXHUYECKMNX NIaHOoB.

CTaHﬂapT yCTaHaennBaeT Tp86OBaHVI$I K cOOoepXaHUIKO BbIMONMHEHUA TeXHONOTMYeCKMX nNpoueccos, UX
OCHOBHbIM NapaMmeTpam, cnocobam BbIMOINMHEHUA, a TakKkKe TpeSOBaHViFI K annapaTtHo-nporpaMmmMHbIM cpef-
CTBaM, NPOMENKYTOYHbIM U KOHEYHbBIM pe3yrnbratam paGOT.

2 HopmaTuBHbI€ CCbINKU

B HacTofAwem cTaHgapTe UCNONb30BaHbl HOPMATMBHbIE CChINKWM Ha Cnefyrlme JOKYMEHThI:

MOCT 32453—2017 mobanbHas HaBMrauMoHHas ChyTHUKOBas cuctema. CucTtembl koopauHat. Meto-
Obl NpeobpasoBaHnii KOOpOWMHAT ONpeaensieMblX To4eK

FOCT P 8.794 locynapcTBeHHas cuctema obecnedeHuss eguHCTBA uamepeHuid. CkaHepbl NasepHbie
HazeMHble. MeToauka NnoBepKu

FOCT P 51833 ®otorpammeTpusa. TepMUHLI U onNpeaeneHus

FOCT P 52369 dototonorpadgpua. TepMUHbI U onpeaeneHus

MOCT P 52928 Cwuctema cnyTHMKOBasA HaBurauWMoHHas rnobanbHas. TepMuHbl U onpegeneHns

FOCT P 56905 lMpoeeneHne oBMepHbIX N MHXEHEePHO-reoae3nyecknx paboT Ha obbekTax KynbTypHOro
Hacnegusa. Obwue TpeboeaHua

FOCT P 57258 CucteMbl becnunoTHble aBuaLMOHHbIe. TepMUHBI U onpeneneHns

FOCT P 59562—2021 Cuvemka aspodoTtoTonorpacuyeckas. TexHudeckne TpebosaHus

FOCT P 70689—2023 [oporn aBToMobunbHblie 0bllero nonb3oeaHua. JlazepHoe ckaHuposaHue. Ob-
lwne TpeboBaHua K npoeedeHno pabot

FOCT P 70690 [Jdoporv aBTOMOBUNBbHbIE 0DLLIEr0 Nonb3oBaHuA. JlazepHoe ckaHnpoBaHue. TpeboBaHuA
K OaHHbLIM Na3epHOro CKaHMPOBaHWSA Ha pas3nNUYHbIX 3Tanax XU3HEHHOro LKMkNa aBTOMOBUNLHOM aoporu

FOCT P 71863—2024 ®otoTonorpadus. JlasepHoe ckaHupoBaHue. Obme nonokeHus

CI 47.13330.2016 «CHwuMM 11-02-96 WHxeHepHble U3biCKaHMa Ana ctpouTensctea. OCHOBHLIE MOMO-
HKeHUa»

ClM 126.13330.2017 «CHwIM 3.01.03-84 leope3ndeckue paboTbl B CTPOUTENLCTBE»

MapaHune ochbuumnansHoe
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FOCT P 72225—2025

MpumevyaHmne — lNpyn NONb30BaHWM HACTOALLMM CTaHAAPTOM LienecoobpasHo NpoBepuUTL AEWCTBUE CCbINoY-
HbIX CTaHAAPTOR (CBOAOB NpaBui) B MHGOpMaunoHHON cucTeme obLuero nonb3oBaHua — Ha oduumansHom cante Gene-
panbHOro areHTCTBa No TEXHUYECKOMY PErynMpoBaHnto U METPOMOrUK B ceTW VIHTEPHET UK No exerogHomy nHgopmMau-
OHHOMY yKa3aTeno «HauuoHaneHble CTaH4ApTEI», KOTOPLIA ONyBNMKOBaH N0 COCTOAHUIO Ha 1 AHBapA TeKyLLero roga, v no
BbIMYCKaM EXeMeCs4HOro MHOPMaLMOHHOro ykasaTens «HaunoHaneHsle ctaHgapTel» 3a Tekywwuid rod. Ecnv 3ameHeH
CCbINO4YHbIN AOKYMEHT, Ha KOTOPbIA AaHa HeQaTtupoBaHHas CCbIfKa, TO PeKOMEHAYETCA NCMONb30BaTh ASNCTBYIOLLYIO BEP-
CMWI0 3TOMO JOKYMEHTA C Y4ETOM BCEX BHECEHHBIX B JaHHYI0 BEPCUI0 M3MeHeHW. Ecnv 3amMeHeH CCbINOYHBINA JOKYMEHT, Ha
KOTOPbIM faHa AaTMpOBaHHasA CChifKa, TO PeKOMeHOyeTCA MCMOoMb30BaTk BEPCHIO 3TOM0 JOKYMEHTa C YKa3aHHbIM Bbllle
rogom yTeepxaeHus (npuHaTua). Ecnv nocne yTBep#aeHna HAacTOALErO CTaHAapTa B CCbINOYHBIN AOKYMEHT, Ha KOTOPbLIA
fAaHa gaTMpOoBaHHas CChifka, BHECEHO M3MEHEHWE, 3aTparnBaloLLee NonoXeHne, Ha KOTOPoE AaHa cebinka, To 3To Nono-
XeHue pekoMeHOyeTCcsa NPUMeHsAThL Be3 yyeTa AaHHOro nsMmeHeHus. Ecnu ccbinoYHbli JOKYMEHT 0TMeHeH 6e3 3aMeHbl, To
MonoxeHWe, B KOTOPOM [AaHa CCbifika Ha Hero, pekoMeHZyeTcs MPUMMEHATE B HacTU, He 3aTparueatolLieit aTy ccbinky. Cee-
OeHuA 0 OelCTBMKU CBOAOB MpaBun LenecoobpasHo npoeepuTh B PefepanbHOM MHOPMAaUWMOHHOM dhoHAe CTaH4apToB.

3 TepMuHbI U onpepeneHns

B HacToswem ctaHgapte npuMeHeHbl TepMmuHbl no TOCT P 51833, TOCT P 52369, TOCT P 52928,
FOCT P 57258, a Takke cnegywLne TEPMUHBI C COOTBETCTBYHOL MMM ONpeaeneHnsaMu:

3.1 BHelWwHee opueHTUPOBaHWe obnaka ToYek nasepHbix oTpaxeHun: MNpeobpaszoBaHMe KoopauHaT
obnaka ToYek NasepHbIX OTPaXKeHWn N3 BHYTPEHHEN CUCTEMBI KOOpPAUHAT nuaapa B TpebyeMyto cucteMy Ko-
OpAWMHAT MO OMOPHBLIM MapKkam W/UMKM ¢ UCMOMb30BAHWEM CUCTEM HaBMUraLuunu.

3.2 BHyTpeHHee OpuMeHTMpoBaHue obnaka To4yek nasepHbix oTpaxeHuin: CoedvHeHNe OTAeNbHbIX
06nakoB TOYEK NasepHbIX OTPaXeHWA B eAnHoe 06nako no obwmm xapakTepHbiM TOYKaM, KOTOpPble OAHO3HaY-
HO MAEHTUULMPYIOTCA MO CKaHaM, MOMYYeHHbIM CO CMEXHbIX CTaHLWA CKaHMPOBaHMS.

3.3

MHepuManbHOe U3MepuTenbLHOe YCTPOMCTBO: XKeCTKO CBSI3aHHOE C Nla3epHbIM CKaHepoMm (mgapom)
YCTPOWCTBO, OCHOBaHHOE Ha COYEeTaHMMW akCenepoMeTpoB M TMPOCKOMOB, NpeaHasHa4YeHHoe AnA onpejene-
HWUS YIMOB OpPUEeHTaUUKM NMAapa BO BPEMS BbIMOMHEHWS NA3€PHOr0 CKaHMPOBAHWS.

[AnantupoeaHo n3 FOCT P 59328—2021, nyHkT 3.1.8]

3.4

Knaccudukaumusa ToUeK NasepHbIX oTpaxeHuin: OTHeCEHWE TOYEK Na3epHbIX OTPaXeHUH K onpeae-
NeHHoN KnaccMdUKaLMOHHOW rpynne no XxapakTepHbIM NPpU3Hakam 3afNemMeHToB MECTHOCTU U OBLEKTOB.
[TOCT P 71863—2024, nyHkT 3.9]

3.5 KOHTPpONbLHaA MapKa: PacnonoxeHHbl Ha 06beKkTe 0No3HaK C M3BECTHLIMMU NMPOCTPaHCTBEHHbLIMMW
KoopauHaTamMmu, I'IpE,D,HB.‘BHaLIEHHbII;l Ana KOHTPONA TOYHOCTK obnaka Touek nasepHbIX OTpa)KeHVH?'I.
3.6

nuaap: YcTpoiicTeo, codeTawllee B cebe Mogynb hOpMUPOBaHUS pasBepTKW U AanbHOMEp, MeToZ pa-
BOTbI KOTOPOro OCHOBAH Ha U3MEPEHWUM PacCTOSHUIA NYTEM M3MNyYeHUs NasepHOoro Nny4Yya U 3amepa BpeMeH!
BO3BPALLEHNA OTPAKEHHOTO fy4a, ¢ Y4eToOM (DOpMbl HanpaBneHHoro curHana.

[FOCT P 70689—2023, nyHKT 3.6]

3.7 MepTBasA 30Ha: Y4yacTok MeCTHOCTU Unu obbekTa Na3epHOro CKaHMpoBaHuA, ONA KOTOPOro OTCyT-
CTBYHT TOYKMN Na3epHbIX OTpa)KEHMF'I BCrnencTBMe KpaHMpPOBaHWMA OPYTUMA obbekTamu.

3.8 mobunbHaa cuctema Na3epHoro CKaHuMpoBaHUA: CMCTEMa, yCTaHaBliMBaemMad Ha MOBUNEHOM
HaseMHOM HOCUTene, npegHa3Ha4eHHas aAnd BbiNONHeHWA Na3epHOoro CKaHnpoBaHna MeCTHOCTU U 06beKkToB.

3.9

obnako To4ek nasepHbIX oTpaxeHUH: COBOKYMHOCTL (PUKCUPYEMBIX NAa3epHbIM CKAHEPOM TOYEK 3eM-
HOI1 MOBEPXHOCTU U OBBLEKTOB, XapakTepuayeMblX NPOCTPAHCTBEHHbLIMU KOOPAMHATAMU U UHTEHCUBHOCTbIO
OTpaXeHus.

[FOCT P 70174—2022, nyHkT 3.1.3]

3.10 onopHasa Mapka: PacnonoXeHHbln Ha 06BbEKTE OMO3HAK C M3BECTHLIMW NPOCTPAHCTBEHHbLIMK KO-
opawHaTaMu, NpefHa3Ha4YeHHbIA NS BHYTPEHHErO W BHELIHEro OpueHTMpoBaHuA obnaka Tovek nasepHbIX
OTpaXKeHWn.

2
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FOCT P 72225—2025

3.1 nepeHoCcHana cucTemMa nas3epHoOro CKaHMpoBaHWA: Hocumas vnn nepemMelliaeman onepaTtopom
cucTtema, npegHa3Ha4YeHHaa OnA BbINOMHEHNA HA3eMHOIo na3epHoro CKaHMpoBaHmA MECTHOCTU U o6bekToB.
3.12

NMOTHOCTb o6rnaka To4YeK Nna3epHbIX oTpaxeHWn: Konm4ecTBo TOYEK Na3epHbIX OTPaXKEHWUIA NOBEPX-
HOCTU 0ObeKTa Ha eduHULY NroLWaau.
[TOCT P 70690—2023, nyHKT 3.5]

3.13 paspsikeHue obnaka ToyeK nasepHbIX oTpaxeHun: CokpalleHne Y1ucna ToYek NasepHblX oTpa-
KEHWUA, NPUXOOALLMXCA Ha eduHULY Nowanu.

3.14 ckaH: O6nako ToYekK NasepHbIX OTPAXKEHWUIA, MOMYYEHHOE C OOHON CTAHUMM CKAHMPOBAHUS U/UMK C
OHOTO MapLupyTa CKaHWpPOBaHUA.

3.15 ckaHepHbIN Xopg: MeoMeTpuyeckme NOCTpoeHua aAna obbeanHeHWs NepekpblBawnxca obnakos
TOYEK MNasepHbIX OTPaXeHWid, NonyYyaembiX CO CTAHLMI CKaHWpOBaHWA, nocrefoBaTeNkHO pacronaraemMbix
BOOMb MapLipyTa nepeMeLleHnsi ckaHepa.

3.16 cnyTHUKOBas reoge3nuecKkas annapaTtypa: [eofde3nyeckas HaBUraLMoHHas annapaTypa noTpe-
BuTens, nossonawLLaa NPOUM3BOAUTL KOOOBbLIE U (Pa30Bble U3MEpeHUs NceBnoaansHOCTM Mo CUrHanam rmno-
GanbHOW HaBUraLMOHHOW CNYTHUKOBOW CUCTEMBI U (DUKCUPOBATL Pe3ynbTaThl U3MepeHuid B L poBoM BUae.

3.17 cTauMoHapHas CUCTeMa Na3epHOro ckaHWpoBaHMA: PUKcUMpyeMas Ha HemnodaBWKHOM OCHOBa-
HWWM cUCTeMa, NpeaHasHaYeHHas Ans BbiNOMHEeHUs HA3eMHOro Na3epHOro CKaHWPOBAaHUA MECTHOCTU U 00b-
€KTOB.

3.18

cbipble gaHHble: HenocpeacTBeHHO Nony4veHHble (HeobpaboTaHHble) AaHHble pe3ynsTaToB Habnoge-
HUIA UM N3MEPEHNIA.
[TOCT P 59328—2021, nyHkKT 3.1.23]

3.19 Touka na3epHoOro oTpaxeHuwnA: LlE.‘HTp OTpaxeHua na3epHoro ny4dka, nocbinaemMoro n npyuHUmMma-
€MOT0 Jla3epHbIM CKaHepOM OT NOBEPXHOCTU 3eMITU UITA OGbeKTa, xapaKTepwsymu.mﬁc;l NpoOCTPaHCTBEHHbBLIM
nonoXxeHnem U ApyruMuy Xxapaktepuctnkamu.

MpumeyaHue — MoXeT BKNOYATL NOPALOK OTPaXKEHWS, YITIOBOE HANPaBMNEHWE Na3epHoro ny4Yka, Bpems pe-
rmcTpaunn, Npyu Mcnonb3oBaHMK UM poeoi doTokamepsl — ueT (RGB).

3.20 xapakTtepHasa To4ka: [pynna To4eKk NasepHbiX OTpaXKeHWW, OOHO3Ha4YHO WAEHTUUUMPYOLWas
00OBbEeKT unn ero YacTb, NpPedHasHa4YeHHasa OnA BHYTPEHHEero OpuMeHTMpoBaHus obnaka To4Yek nasepHbiX OT-
paXKeHun.

3.21 SLAM: MeTog kaptorpacupoBaHma be3 ncnonb3oBaHus rmobanbHOM HAaBUTaLMOHHOW CMYTHWKO-
BOW CUCTEMbI, UCMONb3YEMbIA B HA3EMHbBIX CUCTEMAX NA3ePHOro CKaHMpOBaHUA Ans opMuMpoBaHus obnaka
TOUEK NazepHbIX OTPAXEHWA HA OCHOBE WHEpPLUMarnbHON HAaBUraLWMOHHON CUCTEMBI U XapaKTepHbIX KOHTYPHbIX
TOUYEK CHUMaeMbIX OOBLEKTOB.

4 CokpaweHus

B HacTosilem cTaHgapTe NpUMeHeHb! criegyoLulMe coKpalleHus:

BC — basoBas cTtaHuus;

'TC — rocymapcTBeHHas reogesnyeckasl CUCTeMa;

MHCC — rnobanbHas HaBUraLlMoHHasi CMYTHUKOBAs CUCTEMA;

CK-2011 — rocygapcTBeHHasi reogesndyeckas cuctema koopguHat 2011 roga ons ucnons3oBaHus npu
OCYLLECTBNEHNN recoe3ndecknx U Kaptorpagpuyeckux pabor;

MY — nHepumanbHOE naMmepuTernbHOe YCTPOMCTBO;

JIC — nasepHbli ckaHep/nasepHoe cKaHMpoBaHWe;

MNC — mobunbHas nasepHas cucTema;

HJ1C — HaseMHoe nasepHoe CKaHUPOBAHUE;

MNC — nepeHOCHOE Na3epHoe CKaHUPOBAaHUE;

MO — nporpammHoe obecnedveHune;

CIC — cbemMoyHas reogesnyeckas ceThb;

CKO — cpefgHekBagpaTuyeckoe OTKNOHEHWE;

CKIM — cpepHekBaapaTnyeckas NnorpeLlHocTb;
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CNC — cucrema cTaynMoHapHOro nas3epHoOro CKaHUpoBaHMWs;

T3 — TexHU4ecKoe 3agaHue;

TUM — TexHonorug nHpopMaLnoHHOro MoAeNTMpoOBaHug,

TNO — TOYKa NasepHOro oTpaxXeHus;

®CIC — chenepanbHas ceTb reoae3nyecknx cTaHLWi;

UMM — undpoBasa mogenb MecTHOCTH;

LIMO — uundcbpoBaa Mofdens obbeKTa;

UMP — undposasa mogens penbeda;

UTM — uudpposon Tonorpagpuyecknin nnaH;

BIM — nHopmaumnoHHasa Mmogens ctpoutenbHoro o6wekTa (Building Information Model);

ITRF — mexayHapogHas 3emMHas (reogesndeckas) oTcHeTHas OCHOBa — peanuaauunsa CUCTeMbl KOOPAU-
HaT ITRS ceTblo onopHeIx NyHKTOB Ha 3emne (International Terrestrial Reference Frame);

LAS — OTKpbITbIA OBOMYHLIA hopMaT, onpedeneHHbii AMepuKkaHCKUM obwecTBOM hoTorpammMeTpun
W guMcTaHumnoHHoro 3oHanpoBanus (ASPRS) ona obmMeHa 1 apxuBMpoBaHua AaHHbIx obnaka Tovyek nupapa;

PDOP — reomeTpuyeckmin hakTop TOYHOCTUK ONpeneneHmMsi MecTononoXeHns, BolpaxaemMblid koaddu-
LIMEHTOM NOTEPU TOYHOCTH;

RGB — obo3HayeHWe UBETHOIO UUdpPoBOro M3obpaxeHus, NpeacTaBNeHHoro agauTUBHOM LLBETOBOM
mogenbto (Red, Green, Blue);

RTK — meToq OTHOCWMTENBHOIO KMHEMAaTUYECKOro NO3VLMOHMPOBaHNS B peansHoM Bpemenu (Real Time
Kinematic);

SBET — dchopmaT crna}eHHon Hanny4dllen OLeHKN TPaeKkTOpUKM AN ONMcaHus TPaeKTOpUK ABUKEHUS
HocuTens (Smoothed Best Estimate of Trajectory);

SLAM — ogHoBpeMeHHas nokanv3auusa B NpOoCTPaHCTBE W KapTorpadupoBaHnWa 3TOro NpocTpaHcTBa
(Simultaneous Location And Mapping).

5 O6wwue nonoxeHus

5.1 HasemHoe nasepHoe CKaHWpOBaHMWE BbIMOMHAETCA C UCMOSb30BaHMEM MOABWKHBLIX (MOBWUMABHBIX W
NMEPEHOCHbIX) M CTALMOHAPHBIX CKAHUPYIOLLWNX CUCTEM.

Cuctema MJIC moxeT BbITb peanui3oBaHa Ha HGaze aBTOMOOWNSA, BOOHOMO CYAHA, XXene3HO40pOXHOM
nnaTtopmel UK APYroro MOTOPM30BaHHOMO HOCUTeNs, obecneymBalowmx ckaHMPOBaHWE B ABUKEHWU.

Cuctema MNJ1C moxeT OblTh peann3oBaHa Ha 6ase Tenexkun, plok3aka, CyMKN Uiy PyYHOro NopTaTUBHOMO
YCTPOWCTBA CO CKaHepoM, NepemMeLLaeMbiX B NpoLecce CkaHMpOBaHWA onepaTopom.

CwncTtema cTauMoHapHOro Na3epHOro CKaHWpPOBaHWA YCTaHABMMBAETCS Ha LUTATWMB, 3aHUMatoLW WA Hens-
MEHHOE MONOoXeHWe B NMPOoLEecce CKaHMPOBaHUS.

CoctaB cuctembl HIIC B obuiem cnyyae gomkeH cooTeeTrcTBoBate OCT P 71863—2024 (nogpas-
aen 5.1).

5.2 MobunbHoOe naszepHoe CKaHUpoOBaHUe

5.2.1 Cuctembl MJIC npegHasHadveHbl AN co3gaHMa TonorpamMyecknx U MHXeHepHo-Tonorpaduye-
CKWUX MNaHoB, LMPOBLIX MOAENERn MEeCTHOCTM U 06BLEKTOB, onpedeneHMs KoopauHaT obbeKkToB HeQBUKUMO-
CTHW.

5.2.2 Annapatypa, Bxogswasa B coctae cuctembl MJ1IC, gomkHa coOTBETCTBOBaTE Clegy WM MUHA-
ManbHbIM pEKOMEHOYEMbIM NapamMeTpam:

a) ansa nupapa:

- MakcumanbHas ganbHOCTb U3MmepeHnin He meHee 100 m;
yactoTa uMmnyrnbcos He meHee 300 klu;
YacToTa ckaHMpoeaHus He meHee 100 Nu;
npegensl gonyckaemon abconioTHOW NorpeLHocT onpegenerHns koopguHat TI10 B 3agaHHon cucTe-
Me KoopguHaT He 6onee 50 mm;

6) ansa cnyTHUKOBOW recfe3nyeckor annapaTypbl:

- WUCNOJIb30BaHUE MYMETUCUCTEMHBIX MHOrOHacToTHbIX MTHCC-nprneMHINKoB;

- MCNOMb30BaHWE KOQOBbLIX M (ha30BbIX M3MEPEHUA NCEBOOAANLHOCTH;

- yacToTa U3MepeHU (OMCKPETHOCTL 3anMUCK OaHHbIX) He MeHee 5 My;
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B) ONSA MHEPLWanbHOTO U3MEPUTENLHOIO YCTPOWCTBA WHCTPYMEHTaNbHbIE NMOrPeLHOCT ONpeaeneHus
YINOB OpWeHTaUun COCTaBNSAT:
1) npu ucnone3oBaHuu curHanos MTHCC:
- MO KpeHy u TaHraxy He bonee 0,015°%;
- no Kypcy He bonee 0,02°;
2) Bes ucnonb3oBaHusa curHanos MHCC (npw npooonXWMTENbHOCTU pa3pbiBa B MPUEME CUTHamNoB, He
npeBbILLaowein 1 MuH):
- MO KpeHy 1 TaHraxy He donee 0,02°;
- no kypcy He Bonee 0,02°.
5.2.3 O6wwan TexHonorn4eckasa cxema BbinonHeHus pabot c cuctemamu MI1C npenctaeneHa Ha pyucyH-
ke A.1 npunoxeHus A.

5.3 MNepeHocHoe nasepHoe cKaHUpoBaHue

5.3.1 Cuctemsbl MNJ1C ¢ nosuumnoHnposaHuem no curHanam NNY/THCC pekomeHayroTca Ans co3gaHus
UM POBLIX TONOrpadUHeckMx N MHXEHepPHo-TonorpaduU4ecknx nNiaHoB, UMMPOBLIX Mogenen MEeCTHOCTH Ha
NNoWaaHbIX ¥ MTMHEAHbIX OrpaHUYeHHbIX Mo pasMepam obbekTax.

5.3.2 Cuctemsl MNI1C ¢ no3uumoHMpoBaHuem Ha ocHoBe MY 1 TexHonorun SLAM pekomeHayoTes ans
BbIMOMHEHWA MHXEHEePHOo-reoge3ndeckux paboT ¢ uenblo co3gaHnsa uMdpoBbIX Modenel obbekToB, obmep-
HbIX YepTexXeh U TEXHUYECKUX MMNaHOB BHYTPEHHUX MOMELLEHWUI, NOA3EMHBIX COOPYXEHUA (TYHHenen, laxT,
NoA3eMHbIX MepexonoB), Tonorpauyeckoil CbeMKN ABOPOBLIX TEPPUTOPUIA, CBEMKU ANA Lienel kagactpa B
rOpOACKWMX YCNOBUSAX, rae npoe3ss cuctemsl MITC 3aTpygHEH Mnu HEBO3MOXEH.

5.3.3 Annapatypa, Bxogsuwas B coctae cuctemsl [I1C, ons peleHna nepedncrneHHbix B 5.3.2 3agad
JOMKHa COOTBETCTBOBATbL CreayolLLMM MUHMMAaTNbHLIM NapaMeTpam:

- 0anbHOCTb M3MmepeHu He meHee 100 wm;

- YyacTtoTta umnynscos He MeHee 300 klu;

- JacTtoTa ckaHuposaHua He meHee 20 IMu;

- MHCTPYMEHTanbHas NorpeLLUHoOCTL ONpeaeneHnsi NPOCTPaHCTBEHHbIX koopanHaT TJ10 He 6onee 0,1 M;

- Yron nons 3peHusi No ropu3oHTanu 1 BepTukanu He meHee 360° 1 30° cOOTBETCTBEHHO.

5.3.4 Ob6wasa TexHonorM4yeckasa cxema BbinonHeHus paboT ¢ cuctemon MIC npeactaBneHa Ha pUCYH-
ke A.2 npunoxeHus A.

5.4 CTauvoHapHoe nasepHoe CKaHUpOBaHWUe

5.4.1 CIIC pekomeHgyeTcs NPUMEHSTL B KA4eCTBE BCMOMOraTtensHoro ¢ gpyruMy Metogamum U Kak oc-
HOBHOW MEeTOoL NPW peLlleHUU HXEHEPHO-reo4e3nyecknx 3agau.

MonHbIA nepevyeHb HanpaBneHWA nNpPUMEHeHUs CcTauMoHapHbix cuctem CJIC npegctaBneH B
MOCT P 71863.

5.4.2 Cuctema cTalLMOHAPHOrO Na3epHOro CKaHWPOBaHWS OOMKHA COOTBETCTBOBAThL CredylolMMm na-
pameTpam:

- JanbHOCTb M3MepeHur He meHee 100 m;

- yacTtoTta uMmnynscos He MeHee 300 kl'u;

- WHCTPYMeHTanbHas NorpeLuHoCcTs OnpeaeneHns NpocTpaHCcTBEHHbIX KoopauHaTt TIO He bonee 15 Mm
Ha yganeHun go 150 m;

- yron nons 3peHus No ropu3oHTanu U BepTuKanu He meHee 360° n 300° cooTBETCTBEHHO (AN CKaHe-
POB C OFPaHWYEHHbIM BEPTUKabHEIM YIITOM MOMs 3peHNUsT MOXKET MCMONb30BaTLCA HaKNoHseMas nnatgopma).

5.4.3 WuTepsan mexgy TJ1O, nexalmMMy Ha OQHOW NUHUK CKaHWPOBaHWS 3aBUCKUT OT YCTaHOBOK AaHHO-
ro napaMeTpa B ynpasnsioLLleM NporpaMMHOM obecneyeHnn KOHKpPeTHON Mogenu ckaHepa.

Mpumep — C yyemom mpebyemoli demanusayuu (cm. 9.1.2) uimepean mexdy THO Ha paccmosHuu 10 M
om ckaHepa, 8 3agUcCUMOCIU OIM yCMaHOB8OK CKaHUpO8aHUs Moxxem Haxodumbcs 8 duanazoHe om 50 do 0,8 mm.

5.4.4 Oblwas TexHonorMyeckas cxema BbinonHeHusi pabot ¢ cuctemoit CI1IC npeactaBneHa Ha pucyHke
A.3 npunoxeHusa A.
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6 TexHun4yeckue TpeboBaHUA K pazpaboTKe npoekrTa NnpousBoAcTBa paboTr

6.1 TpeboBaHuA K TEXHUHECKOMY 3aaHUIO

TexHuyeckoe 3agaHue OOMKHO BKMOYaTh cneaylolmne obasarensHbie pasgens:

- cBefeHWs 06 0bbekTe paboT u ero KpaTkas XxapaKTepUCTUKA;

- Uernb BbiMonHeHusa pabor;

- TpeboBaHWS K BbINONHEHWKD paboT;

- TpeboBaHUA K pesynkratam pabor;

- TpeboBaHus kK 060pyaOBaHUIO;

- ocobble TpeboBaHus.

6.1.1 CBeneHus 06 obbekTe [OMKHbI cogepXaTb HauMeHOBaHWe obbekTa, ero MecTOMOoNoXeHue
(agpec), gaHHble 0 rpaHuuax obbekTa (KapTorpaMma yyacTka paboT, YepTexun NoMeLLeHWUn), KpaTKylo Xxapak-
TepuCTUKy obbekTa.

6.1.2 Uensto BeinonHeHusa paboT No HazeMHOMY Na3epHOMY CKaHUPOBaHWUI0 MOXET SIBMATLCH co3daHue
TonorpadhU4EeCcKMX NNAHOB, MHXXEHEPHbIX TONOrpagruyeckx NnaHoB, 0BMepHbIX HEPTEXEN, TEXHNYECKMX Nna-
HOB, UMPpPOBLIX Mogener 06bLEKTOB, UM POBLIX MOAENEN MECTHOCTY UMW APYron NpoayKLNN.

6.1.3 TpeboBaHWA K BbINMONHEHUO paboT AOMKHbLI BKMOYaTh B cebs:

- MporpamMMy BbiNofHeHus paboT;

CpOKW NpoBegeHna pabor;

- 06bekThl, Nnognexallme ckaHMpoBaHUIo;

- TpeboBaHWUA Kk pa3MmeLLeHo 6a30oBbLIX CTAHLUIA, OMOPHBLIX U KOHTPOMNbHBIX TOYEK, cnocobamM 1 TOYHOCTH
onpeneneHnss X KOOPAUHAT;

- TpeboBaHWs K MOrOAHbLIM YCIOBMAM.

Mpn HeODXOAMMOCTH YKa3biBaloT TpeDoBaHUA K 4aHHbBIM, NOMYYeHHbIM AOMNOMHUTENbHBIMW M3MepUTenb-
HbIMKM cpeacTBamu (OTo-, BUAEO- UNKn Opyrue Matepuans).

6.1.4 TpeboBaHug k peaynsrataMm paboT AOMKHbI COAEPXaTh!

COCTaB NepefaBaeMbIX MaTeEpPUarnos;

NNoTHoCTL obpaboTaHHoro obnaka TI1O;

pesynbTaTthl oueHkn TodHocTk TNO no matepuanam ypaBHUBaHWUS;
MHOPMaLMD 0 CUCTEME KOOPAUHAT U BbICOT;

cdopmat npegcrtaeneHns uupoeon nHdopmaumm;

- TpeboBaHUA K cocTaBy U OPOPMITEHUIO OTHYETHOW JOKYMEHTALMK.

6.1.5 B pasgene TpeboBaHuA K 060pYAOBaHUK YKa3biBaloT NMBOO KOHKPEeTHbIe Npubopbl U YCTPONCTRA,
C NPUMEHEHWEM KOTOPbIX HeobX04MMO BbINOMHATE CKaHWpOBaHMe 00bekToB, MO0 pekoMeHOyeMble UX Tex-
HUYECKUE XapaKTepPUCTUKM.

6.1.6 B ocobbix TpebOBaHUSAX YKa3blBaT AONOMHUTENbLHbIE TpeboBaHUs, obAsaTensHble K cobnwoge-
HWK WUCNONHUTENEM NPKU BLINMONHEHUU paboT, HAaNpPUMep No UCMONb3OBaHUK MaTepwuarnoB NpPOLUMbLIX MeT, No
nepegaye matepuanos B oefepanbHblil hoHL NPOCTPAHCTBEHHLIX OaHHbIX, TpeboBaHusa k obecnedyeHuto 6es-
OMacHOCTK Ha 0bbeKTe, NnepevyeHb 06A3aTeNbHbIX K UCMOMHEHWIO HOPMAaTWBHbIX JOKYMEHTOB.

6.2 Tpe6oBaHUsA K TeXHUYECKOMY NPOEKTY Npou3BoacTBa paboT

6.2.1 TexHWYeCcKnn NPOEKT JOMKEH CoOgepXaTb criefyLne pasgernb:

- obwune ceeneHns;

- paboTbl Mo reogesnyeckomMy obecneyeHumo;

- BbINOMHEHWE NAa3epHOro CKAHUPOBAHWS;

- nepBu4YHasa obpaboTka maTeprManoB NasepHOro CKaHMpPOBaHWS;

- kamepanbHasa 06paboTka MarepuanoB Na3epHOro CKaHMPOBaHUS,

- KOHTpOnb W npuemMka pabor;

- nepeyeHb MaTepuanoB, NoANexallnx caade Nno OKoOH4YaHuu pabor.

6.2.1.1 B pasgene «O6wue cBefeHns» OOMKHbI ObiTh yKasaHbl: Lernb U HasHa4YeHue paboT, ceegeHus
00 0ObekTe ChbeMKM (ero rpaHuLbl, Nowaabs Un NPOTSKEHHOCTb), COCTaB CO34aBaeMoi NPOaYyKLMK C ee Kpa-
TKOWM XapakTepucTUKOW, CPOKM BbIMNONHEHUSA paboT, ceeaeHun ob nMmeowmnxca matepmanax u Tonorpado-reo-
0Ee3MYeCcKor U3YYEeHHOCTU Ha ODBEKT, CBEAEHUSA O CMCTEMAaX KOOPAMHAT U BbICOT, MPUMEHSIEMbIX Ha 0bLeKTe.

6
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6.2.1.2 B pasgene «PaboTtkl no reogesvnyeckomy obecrnedyeHno» OOImMKHbl ObiTh NpeacTaBneHbl cBege-
HUS O MPOEKTMPYeMbIX cnocobax onpegeneHns KOOpAMHAT MYHKTOB CbEMOYHOW reofe3nyeckon CeTh U KOH-
TpOns UX NPOCTPaHCTBEHHOIO NOMNOXKEHUS! BO BpeMS NpoBeAeHsl paboT No MOBMNBEHOMY NazepHOMY CKaHUPO-
BaHWUK, cBegeHuUs 00 onpedeneHu KOopauMHaT ONOPHbLIX M KOHTPONbHbLIX Mapok. [omkHa OblTe NpeacTasneHa
nHpopmauusa o FTHCC-annapaTtype u MeTogax CNyTHUKOBLIX HAaBMOAeHWA Ha NMYHKTax rocyaapCTBEHHON reo-
Ae31N4eCcKo ceTu 1 Ha 6a30BbIX cTaHUUAX NMMB0 06 MCNOMb3yeMbIX KNacCUYeCKUX MeToAax co3gaHusi ONOPHON
M CbEMOYHOW CeTH, a TaKke MeToaax o6paboTku CNyTHUKOBbLIX M re0fe3n4ecknx namepeHunn. 4nsa MobmnbHoro
nas3epHOro CKaHWpPOBaHUA OOMKHbI ObiTb NpeacTaBneHbl TpeboBaHMA K cXeme pasMeLleHnsa 0a30BbIX CTaHLUMA.

6.2.1.3 B pasgene «BbinonHeHue nazepHoro ckaHWpoBaHUSA» NPUBOOAT NPOEKTHbIE CBELEHUA MO Bbl-
NOMHEHMIO0 CLEMKK, B TOM YKnCne:

- MUcxofdHble TpeboBaHWUA K HA3EMHOMY Na3epHOMY CKaHMPOBAHWIO U ero napamMeTpam, ykasaHHeIM B T3
(cpegHsas nnotHocTe TNO, CKIM onpegeneHns npocTpaHcTBEHHbIX kKoopauHaTt TNO, ckopocTb gswkeHns MI1C
n MNNC, pacnonoxexue ctaHuui CIIC);

- TWM UCMOMNb3YEeMOro Na3epHoro ckaHepa (CTauMoHapHbIi, NepeHOCHON, MOOWIBHLIA) U €ro Mogerb;

- XapaKTepUCTUKW MCMONb3yEeMOro CKaHepa: uaMepsaeMasi 4anbHOCTb, AMana3oH U3MepeHUi Nno ropu-
30HTaNM 1 BepTUKanu, YyactoTa Na3epHbIX UMMNYMbLCOB M YacToTa CKAHWpPOBAHUSA, OOMYyCTUMAas WHCTPYMEH-
TanbHasa NUHenHasa 1 yrnoeas NorpeLlHocTh;

- XapakTepWUCTHKXA HaBUraLMOHHOMO MOAyns Ans MOOWMbHBIX U NEPEHOCHbLIX CUCTEM, B TOM YUCHe TUM
WY v ero yrnoeas norpeLwHocTs, TMn npuemuunka M’HCC;

- TWUN U XapakTePUCTUKN UCMNOMNb3yeMbIX LU(POBLIX KaMep;

- OCHOBHblE XapakTepUCTUKW NporpaMmMHoro obecnevyeHus ynpaeneHuUs ckaHupoBaHuem 1 cbopa pas-
HbIX;

- onsa MJIIC gomkHbl BbITh YKa3aHbl: KONMUMYECTBO NPoe3oB MOBUINBHOW CKaHUPYHOLLEen cUcTeMbl, nepe-
KpbITME MapLupyToB B NPOLEHTHOM OTHOLLEHWW, MECTa Pa3BopOoTOB, HAYarNo M OKOHYaHWe MapLUpyTOB, MecTa
WHULManM3aunm CKaHUPYIOLWen cucTemMsl nepes HavuanoM CKaHWMPOBaHWA W MOCHe ero 3aBeplieHuns, Heobxo-
AWMOCTb NPOBEAEeHNs N MecTa KannbpoBOYHbLIX MPOE3A0B, NP HEOBXOAMMOCTM YKa3biBaeTCs YACIO U MecTa
YCTAHOBKMW OMOPHbLIX U KOHTPOMbHbBIX TOYEK;

- onga MIC gomkHa BbITE CNPOEKTUPOBAHA CXeMa NepeMeLLeHUsl ckaHepa No 00BLEKTY CbEMKU, MecTa
YCTaHOBKW OMOPHbLIX MapokK, cnocob MHMLManu3aunmn CUCTEMBI;

- ona CIIC pomkHa GbiTh CNPOEKTUPOBaHa CXeMa YCTaHOBOK CKaHepa W MecTa pacrnofioXeHUs1 CBA3Y-
IOWMX MapoK, a Takke cxema pasMelleHWst ONOpPHbIX U KOHTPOMbHLIX Mapok, KOOpAWUHATbLl KOTOPLIX AOMKHbI
ObITE NoNy4YeHsbl ¢ ucnonb3oBaHveMm THCC-annapaTypbl UM TaxeoMeTpa B e4MHOW CUCTEME KOOpPAMHAT.

6.2.1.4 B pasgene «[lepBuuyHasn 06paboTka maTepnanoB nasepHOro CKaHMPOBaHUAY OOMKHEI ObITh yKa-
3aHbl onepaummn:

- YpaBHUBaHWE TpaeKkTopuin ABMmKeHUs (onsa mobunsHoro u nepeHocHoro J1C);

- KOHBEpTMPOBaHWe MCXOAHbIX AaHHbIX (TNO) B LAS-cthaiinbl;

- obpaboTKka (BHELLUHee OpWeHTUPOBaHME B 3a4aHHOW cMCTeMe KOOPAMWHAT, LBETOKOpPpPeKuMs) Lndpo-
BbIX (pOTOCHMMKOB (A1 mobunsHoro J1C);

- OLEeHKa TOYHOCTW YpaBHEHHbLIX TPAEKTOPUIA OBMKEHUA cKaHepa U 0bnakoB ToYEK (4NA MOBUNBHOro K
nepeHocHoro J1C).

[na nepeuuHoi obpaboTkn maTtepnanos CNC gomkHbl BbiTe YKkasaHbl onepauunin:

- BHYTpEHHee W BHellHee opueHTMpoBaHue obnakos TNO;

- (buneTpauns obnakoe TNO (yoaneHue WymoB);

- ypaBHuBaHue obnakoe TJ1IO 1 oueHKa TOYHOCTH.

6.2.1.5 B pasgene «KamepansHas o6paboTka maTepuanoe na3epHoro CKaHMpoBaHUSa» AN BCeX BUO0B
HJIC nepeuncnsaT BCe NpOEKTUPYEMbIE TEXHONOMMYECKUE NPOLIECCHI:

- MPOBEpKa KayecTBa NoneBbIX MaTepuanos;

- BHellHee opueHTupoBaHue TNO (Mpy oTCYTCTBMM JAHHOTO Npouecca Ha aTane npeaBapuTenbHon 0b-
paboTKuN AaHHbIX);

- npopexuBaHue TNO;

- knaccudukauma TNO B cooTeeTcTBUM € T3;

- 3KcnopT B Tpebyemblin hopMaT JaHHBIX;

- nepefava JaHHbIX CKAHUPOBAHUA B KamMmepanbHOe NPOU3BOACTBO ANA CO34aHUA KOHEYHON NPOAYKLNN.

6.2.1.6 B pasgene «KoHTponb 1 npMemka paboT» NpMBOOATCA NPOLECChl, Onepauun n metoabl name-
PEHUWI, NMPK MOMOLLM KOTOPbIX OCYLUECTBMAETCS NPpOBepKa Nofy4YeHHoW B Xo4e KamepanbHoW 06paboTki npo-
OyKUun.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 11/28
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-72225-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70486
https://gostexpert.ru/gost/gost-72225-2025?utm_source=pdf&utm_medium=70486&utm_term=page

FOCT P 72225—2025

6.2.1.7 B pazpnene «[lepeyeHb Matepuanos, NoONeXallnx coade rno oKoHYaHuM paboT» AoNXKHbl ObiTh
yKasaHbl BCe mMaTtepuarnbsl M OaHHble (C geTanu3aunen ux coctaea, obbema, hopmaToB), nepegaBaemMble B
KamMepanbHoe NPOU3BOLACTBO U 3aKa34uKy.

6.2.2 TexHu4eckue TpeboBaHUA K NPOEKTUPOBaHUIO HA3EMHOI0 Na3epHOro ckaHWpoBaHUA

6.2.2.1 Tpwv NpoeKTUpOBaHUN HA3EMHOIO NaszepHoro CKaHWPOBaHUS C Lielbio Tornorpaduiyecko CheMKN
MJIOTHOCTL M TOMHOCTb OnpeaeneHns KoopaunHaTt u BeicoT TI1O ¢ yyetom macwTtaba nnaHa v BbICOTbI ceve-
HWsI penbecha OoSHKHA NpoekTMpoBaTtbes B cootBeTcTBMM ¢ [6], FTOCT P 59562—2021 (npunoxeHus B, ),
CN 47.13330.2016 (nyHkTbl 5.1.17 1 5.1.19).

6.2.2.2 TMpoeKkTUpoBaHWE NasepHOro CKaHUPOBAHUA A5 onpeneneHnsa KoopamMHat 0DbEKTOB HEOBWKU-
MOCTHW, B TOM YNCME BHYTPEHHUX NOMELLEHUIA OOMKHO BhIMOMHATLCA ¢ y4eToM TpebosaHuii [7]. MnoTHoCTh 1
TOYHOCTb onpeaeneHusa koopauHat 1 BeicoT TI10 ana cozgaHns undpoBbix Mogenen ob6bLeKToB OoMmkHa ObITb
onpegeneHa B TeXHMYECKNX TpeboBaHUsX.

6.2.2.3 lNpw npoekTMpoBaHU MODUNBLHOMO Na3epHOro CKaHWPOBAHWUSA B LENSAX KagacTpa U MHXeHepHbIX
N3bICKaHMin Heobxoaumo cobnogeHue criegyrlmnx TpeboBaHuni:

- WWPWUHA NOMOCkl CKAHMPOBAHKUA onpeaensaeTcsa TEXHUYEeCKMMU TpeboBaHUAMMU;

- KOINMMYEeCTBO NPOE3[A0B CKAHUPYHLLEN CUCTeMbI BAOMb NPOE3XUX YacTel aBTOMOBUNBHBIX 4OPOT AOMK-
HO ONpedenaATbCs KOMWMYECTBOM MOMOC B KaXO0W Npoesxer 4acTu, Npu 3TOM CKaHMPOBaHWE OO0ITMKHO ObiTb
BbINOMHEHO B 060Mx HanpaeneHuax. [Ansa kaxabiX ABYX NMOAoC Npoexen Yacti HeobXoAMMO BbINOMHUTL MO
KpanHen Mepe OAWH Npoess CKaHUpYLWen cucteMbl. [pu Hannyum Tpex noroc HeoBXxoAMMO BLIMOMHUTE He
MeHee [BYX Npoe3noB;

- 0bnacTe NepekpbITUS MeXOy CMeXHbLIMU CKaHamu OomkHa cocTaenaTe He meHee 30 % B cnydae,
Korga npoeadbl BoIMOMHAKT No OAHON NpoesXein yactu NMbo No Npoesxmnm 4acTaMm, HaXOoAsaALWMMCS Ha OOHOM
ypoeHe [B cooTBeTcTBUM ¢ TOCT P 70689—2023 (nognyHkT 9.2.3.8)];

- MPWU CbeMKe 3aCTPOEHHbIX TEPPUTOPUIA B LENsX KagacTpa NNoTHOCTE TOYEeK NasepHblX OTpaXXeHnn Ha
o6bekTax, nonafarLyX B 3anpoeKTUPOBaHHYIO NONOCY CheMKW A0MkHa GbiTh He MeHee 400 T/M?;

- MPpW pacnono}XeHMn NPOE3Ken YacT! Ha HacbinM HEOBXOAMMO NPOEKTUPOBATE NPOe3abl CKaHWpYLoLLen
CUCTEeMbl BAOMNb NPaBoi U NeBon 06OYNHBI MPOE3XKEeN YacTU ANA UCKKYEHUA MEPTBLIX 30H MA3epPHOro CKaHu-
POBaHMWS Ha CKITOHE HACbIMK;

- BpeMs Npoe3fa CKaHWPYKLWeEeN CACTEMBI MO 3aAaHHOMY MapLupyTy AOMKHO BbiTb CMPOEKTUPOBAHO C
Y4eTOM AOPOXHOro Tpaduka.

B mectax orpaHmyeHHoro npuema MHCC-curHanoBs (TOHHENW, MHOTOSIPYCHEIE Pa3BaA3KMA) NPOEKTUPYHOTCS
OMOPHbIE TOYKM C YHETOM XapakTepUCTUK ucnonbayemoro MY u anutensHocty otcytetBua MTHCC-curHanos.

6.2.2.4 YacToTa cKaHUPOBAHUA, 4ACTOTa U3NYYEHUs U CKOPOCTb ABMXEHUA MOBUNLHOro ckaHepa npo-
eKTUpyroTCA TakiMm obpazom, 4tobel obecneunTs Tpebyemyto nnotHocTe TI10, ykasaHHyw B T3.

Mpumep — Onsa o6ecnevyeHus nnomHocmu T/IO 100 m/mM? Ha paccmosHuu 50 M om mpaexkmopuu npoesda
MJIC mpe6yemcs ycmaHoeums Yacmomy uznyyexus 1,1 mIry, npu amom ckopocme npoe3da domkHa 6bime He
6onee 60 km/4.

6.2.2.5 lNporpammHoe obecneyeHne nepBuyHOW 0BpaboTkn pesynsTaTtoB MOBMNBHOrO Na3epHOro cka-
HMPOBaHMWA, NOCTABNAEMOE B KOMNMNeKTe ¢ NpnbopoM, JOMKHO YAOBMNETBOPATL criegylolwmm TpeboBaHuaM:

- obecneuynBaTb NPOBEPKY LIENOCTHOCTU M KOPPEKTHOCTW 3aNNCK AaHHbIX CKAHUMPOBAHWS;
BbINOMHSATL YPaBHUBAHWE TPAEKTOPUIA ABMXKEHNA MOBWMMBHOIO CKaHepa,;
BbINOMNHATL reHepauunio 0bnakos ToYek;
BbINOMHATL ypaBHUBaHWE 0ONakoB TouYek;
BbIMOMHATL HanoxeHne UCTUHHOTO LUBeTa Ha obnaka To4ek;
BbIMOMHATL ONpefeneHne yrnoB BLICTABKM LdpoBOoW hoTokamepsbl ((poTokamep), ecrnu oOHU CONpoBO-
OaKT NPOoLece Nas3epHOro CKaHWpPOBaHKS;

- BbINOMHATE LBETOKOPPEKLNIO (POTOCHUMKOB;

- obecneynBaTh OLEHKY TOYHOCTW YPaBHEHHbIX OaHHbBIX C reHepauueil TEKCTOBbIX OTHETOB.

6.2.2.6 MNporpammHoe obecneveHne KamepanbHoW 06paboTkM pe3ynsTaToB MOBWMMBHOMO NasepHoro
CKaHWPOBaHWA JOMKHO yOOBNETBOPATh Cneaytowum TpeboBaHuam:

- BbIMOMHATL KNaccuukaumno obrnakos ToHek;

- BbINOMHATL nocTpoeHne LIMP gna cozpaHus TonorpauyYecknx M MHXeHepHo-Tonorpauyeckmnx
MMaHoB.;

- obecneunBaTk co3gaHve BEKTOPHbIX Mogenei (MecTHOCTH U/unu o6beKToB);

- BBLIMOMHATL OUeHKy TodHocTn LUMP 1 BekTopHBIX Mogenen.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 12 /28
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-72225-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70486
https://gostexpert.ru/gost/gost-72225-2025?utm_source=pdf&utm_medium=70486&utm_term=page

FOCT P 72225—2025

6.2.2.7 Tpwn NpoeKTUPOBaAHUN NEPEHOCHOIo Na3epHOro CKaHMPOBaHWA Ha OCHoBe TexHonorm SLAM
AnNs uenen kagacTpa u co3gaHust MHXEHepHOo-Tonorpaduyecknx nnaHoB Heobxogumo cobniogeHve cregyro-
LWKnx TpeboBaHUA:

- C Uenbl KOHTPONS TOMHOCTU MapLUpyThl AOMKHbLI 3aMbIKATBCS HA CBOK HA4yanbHYH TOYKY UMW Onu-
paTbCs Ha NMYHKTbI reo0e3nyeckon CeTU, KOOPAMHATLI KOTOPOM M3BECTHLI C TPEBYEMOR TOUHOCTLIO;

- NMPOTSHKEHHOCTb MapLUpyTa He JoMkHa npeBbiwaTth 2 kM unu 30 MUH HenpepbIBHOW CbeMku ansa obe-
cne4YyeHns KOPPEeKTHOCTW BblYMCIIEHWUS TPAEKTOPUN ABVKEHUS;

- crnepyeT u3berate caMonepeceyYeHvs TpaekTopyu ABWXKEHWSA U OBMXKEHWS Bneped — Hasagd, MHOro-
KpaTHOro CKaHMPOBaHUS OOHUX U Tex e 0ObEeKTOR B X04e OAHOW CEeCCUM CKaHUPOBaHWS;

- 3HauuTenbHble Mo NnowaayM oObeKThl peKoMeHayeTCs No4pasfensaTe Ha OTAENbHbIE YYACTKN.

[na ckaHupyrLWKWX cMcTeM, MCNonb3yrLwmnx ogHoBpeMenHo THCC/MWY, TpeboBaHua npoeKkTMpoBaHus
nepeHoCHOro NasepHoOro CKkaHMpPOBaHWUS aHanornyHel TpeboBaHnAM Mo NPOEKTUPOBaHWUID MOBMNBLHOrO nasep-
HOTO CKaHWpoBaHua (cm. 6.2.2.3).

6.2.2.8 MNpn NPOEKTUMPOBaHWUK CTALWOHAPHOIO NAa3epHOro CKaHWPOBaHWA Heobxogumo cobnwgeHue
chnegyowmx TpeboBaHni:

- pasmelleHne CTaHUWA CKaHMPOBaHMA OOIMKHO MPOEKTMPOBATLCA B 3aBUCMMOCTM OT reOMeTpun 00b-
€eKTa 1 ero xapaktepucTuk ¢ obecnedeHmem He MeHee 30 % nepekpbiTUS CKaHOB;

- paccTosiHME MEeXAy CTaHUMAMU MpOoeKTUPYHT TakuM obpa3om, 4Tobbl obecneqYnTs paBHOMEPHOE MNo-
KpbITWUE NOBEPXHOCTEN TOYKAMMI Na3epHbIX OTPAXKEHUA M MUHUMYM MEPTBbIX 30H;

- OTKpbITble A5 0630pa NoMeLLeHWsI C NPOCTON reoMeTpuei MoryT DbiTb OTCKaHWPOBaHbl C OOHOW CTaH-
LM CKaHWPOBAaHWUS, Y3KNe KOpUAophl, BHYTPULIEXOBbIE MOMELLeHKUst TPebyoT NponoXeHUs: CKaHepHbIX XO40B;

- Npu cbeMKe dacafoB 30aHUN CKAHEDP PeKOMEeHOYEeTCsl yCTAHABRMUBATL HAa PacCTOAHUK, MPU KOTOPOM
Oynet obecnevyeHo CKAHUPOBaHWE BCEWN BbICOThI 30aHUS;

- OMOpHbIE TOYKM HeobxoaMMOo pasmMellaTts B Npedenax BCero nons 3peHus CKaHepa Ha pasHoi BbICOTe
¥ Ha pas3HOM yaareHuu oT Hero, yaaneHue He JOMKHO nNpeBbiwaTth 50 M;

- MMOTHOCTL U TOYHOCTL OMNpeaeneHna NPOCTPaHCTBEHHbIX koopauHaTt TI1O, nony4YeHHbIX ¢ UCNOSb30-
BaHuem CJ1C gonxHa npoekTMpoBaTthes ¢ ydetom 6.2.2.1, 6.2.2.2 n tpeboBaHmin T3.

6.2.2.9 Tpn NnpoekTUpoBaHUM SOMKHLI BbITh obecneyeHsl TpeboBaHua BezonacHOCTU ANA NepcoHana,
YYacTBYHOLLEro B MpoOBeAeHUN NoneBbiX paboT.

7 TexHu4yeckue TpeboBaHUA K reoge3nyeckomMy obecneyeHuro

7.1 TpeboBaHUA K CbLEMOYHOW reoe3n4eckon ceTu

7.1.1 Teopgesundeckoe obecneveHue pabot no HIC gomkKHO OCHOBLIBATLCA HA UCMONbL30BAHWW NMYHKTOB
rocynapcTBEHHOW reofe3n4yeckor CeTu, rocygapcTBeHHON HuBenupHon cetn, ®CIC 1 BbINONHATLCA B COOT-
BeTcTBUK C TpeboBaHnsamu MOCT P 59562—2021 (nyHkT 8.1.1).

7.1.2 MNpwn oTcyTcTBMM B paiioHe paboT [OCTATOYHOIO KONMMYecTBa MOCTOAHHO AEMCTBYHOLMX MYHKTOB
®CI'C pgonxHa 6bITb co3gaHa cbeModHana reogeandeckas cetb. CIC npu BeinonHeHun pabot no HIIC npea-
cTaenseT cobor MyHKTbl BPEMEHHOro M MOCTOSIHHOTO 3akpenneHws, Ha KoTopbIX pacnonaratotcs GasoBbie
ctaHumu. CI'C cosgaoT B cooTBeTcTBUM ¢ Tpeboranusmun MOCT P 59562—2021 (nogpasgen 8.2). Koopawn-
HaTbl NnyHKTOB CI'C MOryT onpefnenaTbCca CNyTHUKOBBLIMW MM KNACCUYEeCKUMW reofe3ndyecknmMmn Metogamu ¢
TOYHOCTbI, YKA3aHHOW B TEXHWYECKOM NpoeKTe Ha co3naHme CIC.

7.1.3 YpaneHve ©6a3oBOM CTaHUWW OT CKaHMPYHOLLER cMcTeMbl He JOMMKHO ObiTe Bonee 30 km npwm no-
rPELUHOCTW onpeneneHns NpPoCTPaHCTBEHHbIX KooOpaMHaT obbekToB He Bonee 0,1 M. KoopanHaTtel Ba3oBbIX
CTaHUWA Ha MyHKTax BPEMEHHOro 3akpenneHnsa O0IMKHbl BbiTh NONy4YeHbl CTAaTUYECKMM MEeTOAOM, NPy 3TOM
npogomkutensHocTs FHCC-HabnwogeHni ¢ y4eToM OMVH BEKTOPOB M reOMEeTpUK ceTu fomkHa BbiTh onpene-
neHa Ha aTtane NPoeKkTUPoBaHUS N3MEPEHUIA.

7.1.4 [ns BbIMMCIIEHUSA KOOPAMHAT W BbICOT MYHKTOB CbEMOYHOro 06OCHOBaHWSA peKoMeHayeTcs WC-
nonb3oBaTh NapameTpbl Npeobpa3oBaHmsa KoopauHat cornacHo MOCT 32453—2017 (pasgen 5).

7.1.5 Ha BC gomkeH obecne4ymMBaTbCs yron BO3BbIWEHWs CNyTHUKOB Oonee 15°.

7.1.6 TpumeHsiemas Ha HAz0BLIX CTAHLMAX CMYTHUKOBAA reofe3nyeckasl annaparypa JoKHa COOTBET-
CTBOBAThL CNeAyLWUM MUHUMAIbLHBIM PEKOMEHAYEMBIM NapameTpam:
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- THCC-npueMHuK gormkeH BbiTe MyNETUCUCTEMHBIM U 0GecneYnMBaTh NpMeM CUIHaroB HE MeHee YeM
Ha OBYX YacToTax;

- UCNONb30BaHWE KOOOBLIX M (Pa30BLIX U3MEPEHUI NCeBAOAANBHOCTH;

- YyacToTa U3MepeHuin (OUCKPETHOCTL 3anMcK AaHHbIX), AomkHa BbITb cormacoBaHa ¢ YacToTol 3anucK
OaHHbIX MobunbHoro MTHCC-npuemMHuMKa.

7.2 Tpe6oBaHMA K pa3MeLLeHUI0 ONOPHLIX U KOHTPONMLHbLIX MapokK

7.2.1 OnopHble 1 KOHTPONbHbLIE TOYKW (MapKN) OOMKHbI 3aKPENMATLCA HA MeCTHOCTU (0bbekTe), X Ko-
OpOWHaThl OOMKHEI BbITe onpefeneHbl recge3nyeckumMn MeTogamMu B CUCTEME KOOPAMHAT, YKalaHHOW B Tex-
HU4eckux TpeboBaHUSX.

OnopHble Mapku UCNONb3YT AN BHELIHEro opuveHTupoBaHus TIO.

KoHTponbHble MapKn NpeaHa3HavyeHbl Ans OLUeHKN TOYHOCTU OnpeaeneHnsi NPOCTPaHCTBEHHbIX KOOPAMW-
Hat TNO.

7.2.2 TpeboBaHWA K TOYHOCTW ONpedeneHuns MnaHoBbIX KOOPAWHAT WU BbICOT OMOPHbLIX M KOHTPOIbHbLIX
MapoK B 3aBUCUMOCTHM OT Maclutaba co3naBaemMbiX TONOMNMNaHOB NpuMBedeHsbl B Tabnuue b.1 npunoxeHus b.

7.2.3 PacnonoxeHue Mmapok npu MJ1C BbINONHAKT C y4ETOM CriefyLwnx TpeboBaHWi:

- MpUMeEHeHKE ONOPHLIX MapoK HeoBX0AMMO B Cry4asx, Korga BhiNoNHEHWe CKaHUPOBaHUA NpoOBOAUTCA
c TpeboBaHMeM K NOrpellHOCTM NPOCTPaHCTBEHHOTO nonoXeHusa TI1O oTHOCMTeNbHO MCXOOHbLIX reoae3unye-
ckux nyHkToB B 0,1 M 1 TO4Hee, a Takke NpU CbeMKe B YCIOBMAX OrpaHnyeHHoro npuema curdana FTHCC nnu
NpW ero OTCYTCTBUMW (CbeMKa B TOHHEMNSAX U T. N.);

- KOIMYECTBO KOHTPOIbHbIX W OMOPHBLIX MapoK Mo MapLipyTy BeIGMpaeTcsl LCXO4A M3 CIIOXHOCTM MapLu-
pyTa, ero NpoTsSXXEeHHOCTK, KoNU4ecTea NoBopoToB B cooTBeTcTBUM ¢ TOCT P 70689—2023 (nognyHKT 9.1.1.9);

- pasMeLleHe MapoK NNOCKoro Tuna Ha accansToOBOM MOKPLITUM criefyeT BhINOMHATL HA paccTOSHUK
He Bonee 1 M OT KPOMKM aBTOMOBWMNBHOW AOPOTK;

- Ana o6beguHEeHUss CMEXHbIX CKaHOB OMOPHbIE U KOHTPOMbHbIE MapKM OOIKHbI ObITh YCTAHOBMNEHLI B
30Hax NONepPevyHoro NepekpbITUA CMEKHBIX MapwpyToB B cootBeTcTBuMM ¢ TOCT P 70689—2023 (nognyHKT
9.2.3.10);

- B Ka4ecTBe OMOpPHLIX W KOHTPOMbHbLIX MapoK MOTYT MCMNONbL30BATLCH XapakTepHble TOUKN C U3BECTHbI-
MW KOOpAMHaTamu, YeTKO pa3nu4ynmMblie Ha obnakax TNO.

7.2.4 PacnonoxeHue mapok npu MNMNC BbINOMHAKT € y4eTOM Cneaylowmx TpeboBaHunin:

- OMOPHbIE W KOHTPOMbHbBIE MapKW pacnonaratTcs B COOTBETCTBUW C pabovvMM NpOEKTOM MapLipyToB
nnec;

- ONSA BHYTPEHHEro U BHELHEro OPUEHTUPOBaHUS CKAHOB MNPU BbIMOMHEHUW ChEeMKW BHYTPY NOMELLEHWIA
HeobXxoO4MMO UCMONbL30BAThL OMOPHbLIE MAapPKKU, KOTOPLIE OOMKHbI ObiTh YCTAHOBIMEHbLI B MECcTax nepekpeiTua
CKaHOB;

- MpW BbINOMHEHMW NEPEHOCHOTO Na3epHOro CKaHMPOBaHMWA BHE NOMELLEHWI LienecoobpasHo ncnonb3o-
BaTb AaHHble HaBuraymoHHoro mogynst THCC/MWY ans BHEWHEero 1 BHYTPEHHEro OPUEeHTUPOBaHUSA CKaHOB.
B atom cnyyae gns koHTpons TpebyemMon TOYHOCTU NOMOXEHMS U OPUEHTUPOBAHMA CKaHOB PeKOMEHOYeTcA
B Hayarne W B KOHLE TPaeKTOpWM CKaHWPOBaHWSA YCTAHOBUTb MO OOHOW KOHTPOILHOW W TPW OMOPHbLIX MapKu
W ONpefenqTb UX KOOpAWHATLI C NoMOoLLbK TaxeomeTpa unu FTHCC-annapartypon (Mmetogom RTK). TouHoCTb
onpegeneHns KOoOpaWHaAT MapoK JOIMKHa COOTBETCTROBATh TpeboBaHmnsam CI 126.13330.2017 (nyHkT 4.11.4).

7.2.5 [Insa cTauMoHapHOro nasepHoOro CKaHMpOBaHWS OMOPHbLIE U KOHTPOJSbHBIE Mapku NMPOEKTUPYHOTCH
Ha paccTosiHumn o 50 M OT MecTa yCTaHOBKM CkaHepa npu paboTtax Ha OTKPLITOM MECTHOCTMW.

Ecnun BHyTpeHHee OpPUEHTMPOBaHWE ABYX CKAHOB BbINOMHAETCS MO XapaKTepHbIM To4YKam, TO Heobxo-
OUMO, 4ToBbl BbiNa BUOAMMOCTL MO KpanHEN Mepe 4YeTbipex ODLUNX XapaKTepHbIX TOYEK C KaXOOoW CTaHLMK
CKaHWpOBaHUA.

Ons obecneveHns npoLecca BHELIHEr0 OPUEHTUPOBaHUA eanHoro obnaka TJIO HeobxoauMo Wcnonb-
30BaThb Ha 0ObEKTE HEe MeHee YeTblpex PaBHOMEPHO PacnonoXKeHHbIX ONMOPHbLIX MapoK U He MeHee OBYX KOH-
TPOMbHbIX Mapok.

Mo pesynbTatam 06paboTkn 1 ypaBHUBaHUS B nporpaMmMe 06paboTku reoge3nyecknx u3MepeHnin (gaH-
HbIX TaxeoMmeTpuueckon ctemMku unu FTHCC-uamepeHnin), Bxogsllen B KOMNNeKT reogeavyeckoro obopyno-
BaHWS, OOMXKeH ObiTb CO30aH TEKCTOBLIN hain ¢ KaTanorom KOOpAMHaT Mapok, KOTopbli 3arpyxaetca B 10
nocTto®paboTKn AaHHBIX CKAHMPOBAHWSA ANSA BLINONHEHUS BHELLHETNO OPUEHTUPOBAHUSA CKaHOB.

10
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8 TexHu4eckue TpESOBaHMﬂ K BbINONMHEHWIO Na3epHOro CKaHMpoeaHuA

8.1 TPESOBBHHH K BbIMONMHEHWIKO Na3epHOro CKaHUWpoBaHuUA C NpUMeHeHUueM MOBUMNBHbIX
CUCTeM

8.1.1 B npouecce noarotoBuTenbHbIX pabot npu MobunbHOM NaszepHOM CKaHMPOBaHWW OOMKHbI Bbl-
nonHaTbCcs TpeboBaHua, npueegeHHole B 8.1.1.1—8.1.1.6.

8.1.1.1 CosgaHue pabodero NnpoekTa CbeMKW B YrpaBnsAwLLEM KOMMbOTEPE ¢ hopMupoBaHueM pabo-
4YKX KaTanoroe Ans 3anvMcy JaHHbIX Na3epHOro CKaHMpoBaHWA U HOTOCHLEMKHK, YCTAHOBKa NapamMeTpoB CKaHu-
pOBaHWUA U NapaMmeTpoB POTOCHEMKN.

8.1.1.2 COopKa M MOHTa)X CUCTEeMbl CKAaHUPOBaHUA Ha MODWIBLHOW NnaTdhopMe B COOTBETCTBUM C PYKO-
BOACTBOM MOSIb30BaATENHA CUCTEMbI.

8.1.1.3 lNepen ycTaHOBKON MOBOMMBHOW Nnatopmbl Ha bBaraxHuk aBToMoOMIst HeoOXoOMMO NPOBEPUTE
HaOeXHOCTb KpenneHusi baraxkHuKa Ha Ky3oBe.

8.1.1.4 Tocne MoHTaxa cucteMbl HEOBXOOMMO NPOBECTU ee KanubpoBKy C Lenb onpeaeneHus yrmo-
BbIX 3NIEMEHTOB OPUEHTUPOBaHWA cKkaHepa oTHocuTensHo WY, napameTtpor pegykumm THCC-aHTEHHEI OT-
HOCUTENBHO cKaHepa(oB) B COOTBETCTBMMW C PYKOBOACTBOM MOMb30BaTenNs.

8.1.1.5 lNepen Havyanom paboT HeoBXOQMMO NPOBEPUTL 3apsAs akKyMYNsiTOPOB.

8.1.1.6 Tpebyembin 06bEM OUCKOBLIX HAKonuTenen gormkeH BbiTb 4OCTATOYHBIM A115 BbIMOMHEHWA nna-
HMPYEMOro ceaHca CKaHMpOoBaHus.

8.1.2 Ha kannBbpoBOoYHOM MapLupyTe BbIMOMHAETCA CKAHUPOBAHWE NIMOCKUX MOBEPXHOCTEN, Kak npaeu-
no cTeH 3naHuid. Mo pe3ynsTatamM CheMKW JOMmKeH BbiTe co3gaH dann B ynpaenawowem MO, cocToawmn M3
nomnpaeokK B YTkl opyeHTauuu mexay MUY u ckaHepa.

8.1.3 lMNepen HayanoM BbiNonHeHus paboT ¢ cuctemoin MJIIC gonkeH ObiTe BbIMOMHEH NMPOLECC UHULN-
anv3auuMn B COOTBETCTBMM C PEKOMEHAALMAMMN NPOn3BoaMTENA annapaTypbl. [pouecc nHuuManu3aunm B 06-
LLeM BUAE OOIBKEH BKIIOYATL cTaTuyeckue HabniogeHusa B TeHeHne BpeMeHun, HeobXoaMmMoro ansa nonyyeHus
Tpebyemoro 3HadeHnss PDOP Ha y4dacTke ¢ BnaronpuaTHeIMKU ycrnoBuamu ana npuema curHana MHCC. lMpo-
uecc nHnuumanusaumm MY nonxeH BKMOYaTb HECKOMNBKO pPe3kMx MaHeBpoB aBToMobuna. Nocne BeINONHEHUSA
npoLeaypbl MHALKMaNM3auumn cucTeMbl HeoBXo4MMO NogbexaTh K Ha4aslbHOW TOYKE MapLipyTa CKaHUpOBaHMsl.

8.1.4 MNepen Ha4yanom ABuxeHUs no paboyemy MapLupyTy HeobXoaMMO MHULWMANM3NPOBaTL AATYHK 13-
mMepeHus NyTu (ogomeTp), aTb KomaHgy onepaTtopam BC Ha BkmwdeHue THCC-npyeMHUKOB 1M Havana 3a-
MUCKU OaHHbIX.

8.1.5 Ha maplupyTe ckaHWpOBaHUSA OOMKHLI BbITh cobroaeHsl cnegyowme TpeboBaHus:

- nMpoe3fkl No MapLpyTy HEOBXOOWMO BbIMOMHATL Kak B MPAMOM, Tak B 0BpaTHOM HanpaeneHuu; gns
aBTOOO0pPOr C YeTbipbMs nonocamu 1 Honee HeobxooMMo Bcerga BhINONHATL Npoe3nbl No NpasbiM pAgaMm;

- KOMMYEeCTBO Npoe3noB BbIOMpaeTcsl MCXO4A U3 AOPOKHOW CUTyaL MK U AOMKHO OblTe ONpeseneHo Ha
aTane nNpoeKkTpoBaHUA Npon3BoacTBa paboT;

- MNPV BbIMOMHEHWN CKaHWPOBaHWA 3anpeLaeTca ABMKEeHWe 3a4HUM XO40M;

- pekomeHayeTcs MUHUMW3WPOBAaTL ABWKEHWE C napanienbHo ABMXYLLUMMWUCA TPaHCMOPTHLIMU cpea-
cTBaMu;

- Mpu npoesne B HENOCPEACTBEHHOM BNMU30OCTU OT OMOPHLIX M KOHTPOMBHLIX TOYEK HEOBX0OUMO CHUXATb
CKOPOCTb OBUWMKEHUS HACKOIMLKO 3TO MO3BOMNAET OOPOXHAA cuTyauusa aAnsa dukcMpoBaHus Bonbluero yucna
TOYEK Ta3epHbIX OTPaXKeHUn OT Mapok;

- onsa obecneyeHnss KOPPEKTHOIO ypaBHWBAHUA TPAEKTOPUM ABMKEHUS OaHHble HeobXoouMOo 3anuchbl-
BaTb B O4HOM MpoeKkTe (MUCCcUK), pasgensas npaMoe 1 obpaTtHoe HanpaeneHus.

8.1.6 MNocne 3aBepleHWA CKaHUPOBAHWA Ha MapLlIpyTe BbINonHAeTcs novck mecta gna MTHCC-
HabnMAeHNA B CTaTUHECKOM pexume W npoBepka cobpaHHbIXx MaTepuanoB AnA NpoBeaeHMs TexHonornye-
CKOro KOHTPOIA, BKMOYAIOWEro crneayoLwme aranbl NpoBepKK:

- MOIMHOTY MOKPBITWSA CKaHWpyeMblX 00beKTOB TOYKaMy Na3epHbIX OTPaKeHNn 1 (DOTOCHUMKaMMU;

- KOMMMEKTHOCTb MaTepranoB (cbipble AaHHble JIC, TpaekTopHble AaHHble, (DOTOCHWMKM, AaHHbIe 040-
meTpa).

8.1.7 Tpu BbINOMHEHUM NpoLUEaYpPLl 3aBEPLUEHUSA ChEMKM obecnevymMBaeTcsl COXpaHEeHUE OaHHbIX U UX
nepenaya B kKamepansHyto 0bpaboTky.
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8.2 TPEEOBaHHH K BbINONMHEHWK Na3epHOro CKaHUMpoBaHWA C NpyuMeHeHWeM NepeHOCHbIX
cucTem

8.2.1 MNMopgroToBKka Kk paboTe NepeHOCHOTO CKaHepa OCYLUEeCTBNAETCH B COOTBETCTBMM C TEXHUHECKMMUN W
3KCMNyaTayMoHHbIMM PYKOBOACTBaMy NPOU3BOAMTENA annapaTypbl ¢ COOMoaeHNEM yKasaHHbIX B HUX Tpebo-
BaHWIA U METOO0B NMOAKIIOYEHUS.

8.2.2 lMeped Hayanom BhINonHeHUA paboT ¢ cuctemoin MIC gonkeH BbiTh BbINOMHEH NPOLECC MHMLMA-
Nn3aLmn B COOTBETCTBUM C pekoMeH4aunsM1 NpoOM3BOAMTENS annapaTypsbl.

8.2.3 CkaHWpoBaHve BbIMOMHAETCS MO 3anpoeKkTUPOBaHHOMY MapLupyTy C 3aXBaTOM BCEX OMOPHbLIX M
KOHTPOMbHbLIX MAPOK, MpY 3TOM;

a) BbIMOMHAETCA AeTanbHOe CKaHMPOBaHWe MapokK MyTem 3amedSIeHUsi CKOPOCTU OBVKEHWUS BO3ME HUX;

6) ckaHMpOBaHWEe Ha MapLlUpyTe BHIMOMHAETCH B aBTOMaTM4eCKOM pexume, onepaTop OCyLlecTBnseT
KOHTponb cbopa AaHHbIX ¢ HabnwaeHNeM cTatyca CbeMKU Ha pabovyem MOHUTOpE;

B) 3aBeplUeHMe CKaHWPOBaHWSA MapLUpyTa BbINOMHAETCA NyTeM:

1) 3aBepLlUeHNs MapLlpyTa Ha Ha4YanbHY TOYKY,
2) NpONOXeHWs MapLUpyTa Mexay ONOPHbIMU TOYKaMK1, PacroNoKeHHbIMW B Ha4Yarne 1 KoHuUe mMapLu-
pyTa;

r) npu ucnons3oeaHun MTHCC v nHepuwanbHOW cucTemMbl BeINOMHAKTCS NoBTOpHbIe MTHCC-HabnogeHus
B peXMMe CTaTUKM B KOHLIE MapLupyTa.

8.2.4 TexHONOrM4eckni KOHTPONb NepegaBaeMblX MaTepUanos No NEPEHOCHOMY NasepHOMY CKaHMpo-
BaHWo aHanornyeH 8.1.6 gna MIIC.

8.3 TPEGOBEHHH K BbINONMHEHWKD Na3epHOro CKaHMpPoBaHUA C NpyUMeHeHUeM CTauUOHapHbIX
cucTem

8.3.1 lpw noarotoBUTENbLHBIX MEPONPUATUAX, OCYLLECTBINAEMbIX B COOTBETCTBMN C PYKOBOLCTBOM MOfb-
3oBaTens Ans cTauuMoHapHOro ckaHepa, OOMKHbI BbINOMNHATLCA onepalmn no NogKMiYeHuIo JoNONHUTENbHO-
ro obopynoeanus k cucteme CIC: noneBoro KoHTponnepa, HoyTtbyka, oTokamepsl 1 opyroro 06opygoBaHNUS.

8.3.2 OnopHbIe U KOHTPOMNbHbBIE TOYKM AOMKHbI ObITh pasMelleHbl Ha 06bekTe 3abnaroBpeMeHHo B CO-
OTBETCTBUWM C TEXHUYECKUM MPOEKTOM M ONpeaeneHbl X NPOCTPaHCTBEHHbIE KOOPAWHATLI C UCMOMNb30BaHUEM
TaxeomeTpa Wnu gpyrum metogoM, obecnednsarlmMMm Tpedbyemyto TOYHOCTb.

8.3.3 Ong eeinonHeHunsa CJIC cucTeMy ycTaHaBNMBAIKT Ha LUTATMB WUITM MHblE KOHCTPYKLUMMK, MO3BONSA-
LwKre HagexHo 3aukcupoBaTh annapaTtypy.

8.3.4 Ha oTkpbiTOn MecTHOCTH (be3 coopyXeHW 1 KOMMYHWKALMIA) CKaHEePHbIe CTaHLUM PpEKOMeHayeT-
cs paamewaTtb Ha pacctoaHun 100—150 m gpyr oT gpyra, ecnu ganbHOCTb AEWCTBUSA CKaHepa cocTaBnseT
200 m v Bonee. BHYTpW NoMeLLEHMIA paccTosHUE MeEXAY CTaHUMAMKU MoxeT cocTaBnaTe 20—30 M unv meHee,
B 3aBMCUMOCTM OT CINOXHOCTW 00ObeKTa.

8.3.5 CraHumv cKkaHMpOBaHWS HEe peKCMeHAyeTCcs pasMellaTb Ha paccToaHUAX MeHee 1 M OT cKkaHupy-
eMOW MMoCcKOCTH.

8.3.6 lNpw OoTKNOHEHWW OT NpoeKTa Npon3BoAcTBa paboT BcA MHopMaLMs O haKTUYeCKUX MecTax ycTa-
HOBKW CKaHWPYIOLLEN CUCTEMbI M PACMOMNOXKEHUWN OMOPHbLIX U KOHTPOMbHBIX MapoK AOMKHa KOPPEeKTUPOBaTLCA
Ha abpuce npoekTa.

8.3.7 IlasepHoe ckaHWpoBaHWe OOIMKHO BLIMOMHATHCS C YY4eTOM crnedyowmx TpeboBaHuii:

- npu paboTe BHe NOMeLLEeHU U He0BXOAMMOCTK BLINOMNHeHUs poTorpachpoBaHMsa CbeMKa Ha 0bLekTe
OOIMKHa NPOBOAUTLCSH B CBETNOE BPEMS CYTOK;

- YCTAHOBKa CUCTEMbl Ha MEepBYH TOYKY CKAHWMPOBAHWA BbIMNOMHAETCH COMMacHO cxeMe pasmeLleHus
CTaHLUWA Nno npoekTy pabor;

- nepep Havanom pabot B ynpaenswwem MO Heobxogumo cosgate paboyunini NPOeKT U BbINOMHUTE Ha-
CTPOWKY CKaHVpYyloLWerh CUCTEMEI (pexm paboTkl, 0brnacTb CKaHUpOBaHWS, kayecTBo poTorpacmnpoBaHna);

- Ha KaXX4oW CTaHLWW BLINOMHSETCA cHavyana o630pHoe cKaHMpOoBaHKeE ¢ 3aaHHol B paboyeM npoekTe
MIOTHOCTbIO, @ 3aTEM [eTanbHoe CKaHWpoBaHWe BblAeNeHHbIX obrnacTen (Npy HeobXxoanMMOCTH) U AeTarnbHoe
CKaHMpOBaHWe OMOpPHbIX Mapok;

- MO 3aBepLIeHNN CKaHWPOBAHUA Ha CTaHUMW HeOBXOAWMMO BbINOMHWTHL NMPEeABapUTENbHbIA MPOCMOTP
obnaka TJ1O, npy HAaNU4YUKN cepbe3HbIX AeEKTOB CKAHUPOBAHUE HA CTaHLUMK NOBTOPSAETCS, NPW 3TOM NONo-
KEHME CTaHUUN MOXET BbITb U3BMEHEHO MO peLleHUdo onepaTopa CUCTEMBI;

- Mpu cbeMKe (hacafoB ckaHep peKoMeHAyeTcs yCTaHaBnvMeaTk Ha paccToaHun He meHee 10 M oT dha-
caja € y4eTOM BbICOTbl CKAHMPYEMOTO 34aHns;
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- MNPV CbeMKE OTKPbITbIX KAPLEPOB pekoMeHayeTcs ucnonb3osate FHCC-npueMHWK ANa NpyMBSA3KK Cka-
HOB B MPOEKTHYK CUCTEMY KoopAMHAT. [na 3Tol Lenn HeobxogMMo MCNonb30oBaTh NPUEMHMWK, YCTaHABNWBa-
eMblii Ha cKaHepe, U NpPUeMHUKK Ha 6a30BbIX CTaHUUAX, pasMellaemMble B pavioHe paboT B COOTBETCTBUM C
paboynm npoekToM. Kpome TOro, cTauMoHapHbIA CKaHep JOIMKEH MMEeTb AaTYMKU HAKMOHA M 3NMEeKTPOHHbIN
YPOBEHb Af1si TOYHOIO ropuM3oHTUpoBaHmsa. Coop MTHCC-gaHHBIX NpYeMHMKa, YCTaHOBMEHHOTO Ha CkaHepe,
peKkoMeHayeTcs NPOBOAUTL NOCME BhINOMHEHUSI CKAHUPOBAHWS HA CTAHLUW.

8.3.8 KoHTponb KayecTBa NepegaBaeMbix MaTepuanos CTaluMOHapHOIO NasepHOro CKaHUPOBaHWA aHa-
norun4yex 8.1.6.

9 TexHu4yeckue TpeboBaHuA K 06paboTke

9.1 TpeGoBaHWA K MaTepuanam CKaHUPOBaHUA

9.1.1 TpeboBaHua Kk MaTepnanam cKaHMpOBaHWMS AOMKHbI ONPEeAenATLCA B 3aBMCUMOCTKW OT BUAA CO3-
OaBaeMoiil MPOOYKLAN:

- uncpoBbie MOAENN OBBLEKTOB;

- UMpPOBbIE MOAENW MECTHOCTH;

- UudpoBble Tonorpaudeckne U MHXeHepHo-Tonorpaduyeckmne nnatHbl.

9.1.2 TpeboraHus k LMPPOBLIM MOAEeNsiM 06LEKTOB JOMKHbI ONpenenaTbCa B 3aBUCUMOCTU OT YPOBHS
aeTannsauumn:

- HW3Kas getanusauma — otobpaxeHue getaneil 00bekToB pasmepom oT 0,25 m (oTobpaxaloTcs TonNb-
KO OCHOBHbIE reoMeTpryeckne opmbl 0OLEKTOB);

- cpepgHasa getanusauna — otobpaxeHue getanei o6bekToB paamepom oT 0,1 M (3nemMeHTbl Mogenu
6rm3ku K cBOMM peansHbiM hopmam);

- BbiCOKas getanMsauus — oTobpakeHWe BbICTYMNOB, YCTYNOB M (DUIrYPHbIX apXUTEKTYPHLIX geTanei
obbekToB pasmepom oT 0,05 M (BbICOKO AeTanv3npoBaHHasa Modenb C KOHKPETHBIMU M TOYHBIMW 3HAYEeHUAMM
dOpMEI M NMOMNOXKEHUA BCEX SMEMEHTOB OOBLEKTOB).

9.1.3 OAnsa co3gaHua UUpoBLIX Mogeneil 0O6BLEKTOR C pa3HbIMK YPOBHAMW UX AeTanuiaunn Heobxo-
OVUMO MCMOMNb30BaTh CKaHep € MOorpeLllHOCThb onpedeneHus NpocTpaHCcTBeHHbIX koopauHat TNO He meHee
0,05 m Ha paccTosiHum 100 M, 1 JoSKHBI BbITh BbINOMHEHb! cneayowme TpeboBaHus:

- Ons o6beKToB C HU3KOW geTanusauuei nnotHocTb TI10 He meHee 800 T/Mz;

- ONA 0OBLEKTOB CO cpenHen getanusauunein nnotHocTb 1110 He meHee 3000 T/MZ;

- Ona oObEeKTOB C BbICOKOW AeTanusaunen nnotHocTe TJ10 He meHee 12 000 /M2,

9.1.4 lNpu onpegeneHun KOOpAUHAT 0OBLEKTOR HEABWXUMOCTU TOMHOCTL (CKIM) NnpocTpaHCTBEHHLIX KO-
opaouHaT TNO, nonyyaemeix ¢ nomolbo MIC, MIC n CNC, gomkHa obecneymBaTe TpebOBaHWS NPUITOXe-
HUS 1 K [7] NPMMEHUTENBHO K KATEropun 3emMerb, Ha KOTOPbIX pacnonoxeH obbekT HegsmxkmMocTh (oT 5,0 go
0,1 m).

9.1.5 lNpumeHUTENLHO K CO30aBaeMOMYy TEXHWYECKOMY MMaHy COrmacHoO MyHKTY 5 cTtaTten 24 [2] me-
CTOMOMNOXEHWE 30aHUS, COOPYXEHUS UM 0BbEKTA HE3ABEPLUEHHOMO CTPOMTENLCTBA HA 3eMErNbLHOM y4acTke
Mo XenaHW 3aKas4yvka KagacTpoBbix paboT mMoxeT ObiTb ONONHUTENBHO YCTAaHOBNEHO NOCPEeACcCTBOM Mpo-
CTPaHCTBEHHOIO ONMMCAHUA KOHCTPYKTUBHbBIX 3MIEMEHTORB 34aHUWsA, COOPYXEeHUs nnu obbekTa He3aBepLUEHHOTO
CTpoOuTENbCTBA, B TOM YMCME C YYETOM BbICOTHI UMW MMyBWHEI TakMX KOHCTPYKTMBHBLIX anemeHToB. B Takom
cnydae CKIN npocTpaHcTBeHHbIX KoopavHaTt TJ10, nonyyaembix ¢ noMmowesk MIIC, MNC un CNC, He gomkHa
npesBbiwate 0,1 m cornacHo [2], [7].

9.1.6 [Ona cosgaHua LUTT npegbaendawTca cneaywwmne TpeboBaHns kK marepManam Ha3eMHOro nasep-
HOTO CKaHUPOBaHUA:

- CpeaHsis NOrpPeLlHOCTE cnpegeneHuns NnaHoBoro nonoxenus TNO oTHOCKUTENBHO Bnvmkanwmnx NyHKTOB
reofe3n4eckon OCHOBbLI, He JomxkHa npesbiwaTth 0,5 Mm B macwTabe nnaHa, B COOTBETCTBUM C MYHKTOM 35 [6];

- cpegHWe norpelHocT onpegeneHns Todek TJ10 no BbiCoTe AOMKHLI COOTBETCTBOBaTL TpeboBaHUAM
npunoxeHusa 5 [6].

9.2 TpeboBaHWA K 06paboTKe MaTepuanoB Ha3eMHOro Nna3epHoro cKkaHMpPoBaHUsA

9.2.1 B npouecce OGDBGOTKM MaTepuanoB Na3epHOro cKaHMpoBaHWA OOIKHbI OblTb BbLINOMHEHLI OMNe-
pauun no pacdyeTy TpaeKkTopuu (,EU'IFI MOBUIMbHBIX CMCTEM), BHYTpeHHeMy WU BHelUHEMY OPUEHTUPOBaHUIO,
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yoaneHuto WymoBs, npopexusanuto obnaka TJ1O 1 oueHke TOMHOCTWU ONpedeneHWsi MPOCTPaHCTBEHHbIX KOOP-
OWHaT TOYEeK Nas3epHbIX OTPaKEHWN.

9.2.2 Mpw Bonbwom 0bbeMe LUNUPOBOA MHOPMALMM MaTepUanoB Na3epHOro CKaHMpPOBaHUS PEeKo-
MeHAYETCS BbINOMNHUTL CErMeHTaL Ko 0bNakoB TOYEK Nepe Ha4yanom onepauuid No yaaneHuo LWyMoB 1 Npo-
pexusaHuo obnaka TNO.

9.2.3 BbluMcCneHWe TpaeKTOpUKU OBWXKEHUA MODWUMNbHOW nNnaTdopMbl U BbiBog obnakoB TJ1O BbINOMHA-
etcsi B cucteme koopauHat ITRF ¢ nepecyetom B [CK-2011 unv B cUCTEMbBI KOOPAWHAT, YKa3aHHLIE B TEXHU-
yecknx TpeboBaHusX.

Mo pesynsTaTam pacuyeTa TpaeKkTopuu B cneuuanuavpoBaHHoMm MO paccuuTsiBatoT TJ1O B 3agaHHOM
dopmare.

9.2.4 OueHka To4HOCTU 3aknoyaeTcs B onpegenedun CKO nonoxerunsa TITO, pacnonoxeHHbIX B nepe-
KPbIBAIOLLMXCA YacTaX CMEeXHbIX MaplwpyToB. PacxoxgeHne mexay KoopauHaTtaMy OOHOWMMEHHbLIX TOYeK He
LOMKHO NpeBbILWAaTh AOMNYCK, YKa3aHHbIN B TEXHWYECKMX TpeboBaHusax. [ns OueHKM TOYHOCTU JONYCTUMO UC-
nonb30BaTh CreayrLne Tunbl 06bEKTOB:

- BMNEeMeHTbl NMMMHENHOW JOPOXHOW pasMeTKN,

- YIMbl 30aHUA U COOPYHEHUHN.

C ncnonb3oBaHMEM YETKO pasnUuMMbIX KOHTYPOB Ha 3eMrie, yrnax 34aHui U JOPOXHON pasMeTKu JoMmK-
Hbl ObITE ONpegeneHsl NONPaBKkK B MNaHOBOE W BLICOTHOE nonoxeHune TJ/IO B MHTepakTMBHOM U aBTOMaTHU4e-
CKOM pexnmax.

Mocne BBeOAEHWsI OaHHbLIX NONPaBOK HE06X0ANMMO BbINMOMHUTEL NOBTOPHYIO oueHky CKO nnaHoBoro v Bbi-
COTHOro nonoxeHun TIO, COOTBETCTBYOLLYIO TeEXHUMYECKUM TpeboBaHuaM. [pu HecooTBeTcTBUM CKO 3Tnm
TpeboBaHuAM cnegyeT NPOBECTU NOBTOPHYH KannbpoBKY CUCTEMBI.

9.2.5 KoHTponb nnaHoBOro 1 BeiCOTHOro nonoxeHuin TI10, nonydeHHbix MeTogom [I1C, BeinonHseTca
aHanorvyHo 9.2.4.

9.2.6 KoHTponb nnaHoBOro M BbICOTHOMO nonoxenwuin TI1O, nony4YeHHbix ¢ ncnonbsosanvem CIC, Bbi-
MOSTHAKT B cneaylLler nocneaoBaTenbHOCTH:

- BbIMOMHSAKT BHYTpeHHee opueHTUupoBaHue TITO no cBaA3yLWMM MapKaM;

- B CMeunanuaupoBaHHy NporpamMmMy npeaBapuTensHoi obpaboTku 3arpyxawT dann, cogepxallun
KOOPOMHATEl OMOPHBIX M KOHTPOMBHbLIX TOYEK;

- BbIMNOMHSIOT BHElWLIHee opueHTMpoBaHue TI1O no onopHbIM TOYKaM B aBTOMATUYECKOM pexume B CU-
cTeMe KOOpAMWHaT, ykazaHHoW B T3;

- Mo pe3ynbTaTam ypaBHUBaHWSA CO3M4AlOT OTHET Mo pacxoxgeHuam TI1O Ha OnopHbIX TOYKAX;

- OLEHKY TOYHOCTW BblYUCTeHUs koopauHaTt TI10 BIMOMHSOT € UCNOMNb30BaHWEM KOHTPOMBHbLIX TOYEK.

9.2.6.1 KonuyecTBo CBA3YIOLUX MapOK, UCMOMb3yeMblX NPpU BHYTPEHHEM OPWEHTUPOBaHWW, OOMKHO
BbITE HE MEHee YeTbIpex, pABHOMEPHO YCTAHOBIEHHLIX B MOME 3PEHNA CKaHepa B NEPEKPLIBAKOLLMXCS YaCTSX
coCcefHWX CKaHoB.

9.2.6.2 UeHTpbl MApOK OOMKHbI OAHO3HAYHO OMNpefenAaTbCH Ha coceqHUX ckaHax. MakcumansHoe yaa-
NeHWe Mapku OT CKaHepa onpefenseTcd ee pa3MepoM U yKasbiBaeTcsd B PYKOBOACTBE MO0 3KCnnyaTaumm KoH-
KPETHOrO CKaHepa, HO OHO He OOMKHO npeBbiwaTte 50 m.

9.2.6.3 KoppeKTHOCTb COBMELLEHUA OOHOMMEHHbBIX MapoK Ha pasHbiX CKaHax npoBepseTcs Henocpen-
CTBEHHO B NOMeBbIX ycnoBusx. [py Hanuuum rpyBeix pacxoxaeHuin Mexay LeHTpamu OQHOMMEHHBIX MapoK
Ha pasHbiX ckaHax Heobxog4wmo Nubo MOMEHATb MECTO YCTaHOBKM CkaHepa, MMbo M3MeHUTbL FreoMEeTpuio
pacnonoXeHua cBA3YLWMX Mapok. B KadecTBe CBA3YIOLWMX MaPOK LOMYCKAETCH UCMOMb30BaThL XOPOLUO OTO-
XOeCTBNAeMble Ha CKaHe XapaKkTepHble TOYKM 0bbekTa.

9.2.7 O6nako TNO B pesynkTate 0bpaboTkn OOMKHO BbITh pazgeneHo Ha knaccbl. MUHMMAanNbLHLINA Ha-
Bop knaccoe crnegyLnia:

- 3eMHasi MOBEPXHOCTL;

- pPacTUTENbHOCTb;

- gpyrue oObekThl.

10 TpeboBaHMA K KOMNMNEKTHOCTU MaTepManoB U TEXHUYECKOMY OTYeTy

10.1 Mo peaynbTaTaMm BbINOMHEHHLIX paboT No NasepHOMY CKaHMPOBAHUIO CO34al0T TEXHUYECKUIA OTYET,
BKMHOYALWWIA cneayolme pasgens:

- co3faHue reoaesnyeckoro 060CHOBaHWS, ONOPHLIX U KOHTPOMbHbIX TOYEK (Mapok);

- BbIMOMHEHWE NAa3epHOro CKAHMPOBAHWS;
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- obpaboTka pe3ynsTaToB CKAHMPOBAHMWSA W OLeHKA TOYHOCTMU;

- COCTaB nepefaBaemMbix MaTepuanos;

- NpUNoXeHus (Npu HeGXoOMMOCTK).

10.2 B pazgene «CoznaHve reofe3nyeckoro obOCHOBAHWUS OMOPHLIX U KOHTPOMbHLIX TOYEK (MapokK)»
HeobXxoAMMO NPWMBECTW ONMUcaHWe MeTOAWKW, MCMOoMb3yeMoro obopynoBaHUsA, cxeMy U abpucbl CO3AaHHOM
CETW, OMOPHBLIX M KOHTPOMbHbLIX TOYEK, OMMCaHWe METOAOB OnpedeneHus WX KOOPOMHAT, MONMyYEeHHYH Tou-
HOCTb, KaTanor koopauHat nyHkToB CI'C ¢ oueHKo TOYHOCT!.

10.3 B pasgene «BbinonHeHne nasepHoro ckaHMpoBaHusa» He0BXo4MMO NPMBECTM ONMcCaHNE METOOUKM,
ucnons3yemoro o6opyaoBaHKsA, CXeMy pasMeLLeHMs CTaHLMA CKaHMPOBaHUA/MapLUPYThl CKAHMPOBaHWS.

10.4 B pasgene «O6paboTku pe3ynsTaToB CKAHUPOBAHUA U OLEHKA TOYHOCTU» HEOBX0OMMO NMpUBECTU
cnepnywolie cBefeHus:

a) npw BeinonHeHun MJIC u MNC:

- pesynbTaTtbl ypaBHUBaHWS TPAEKTOPUIA ABMKEeHWUS ¢ ucnonb3osaHmem MNY/SLAM n gavHbix BC;

- CXeMy TPaeKTopui OBWXEHUS MODUMBHBIX CUCTEM, MECT YCTAHOBKM OMOPHbLIX M KOHTPOSbHBIX TOYEK;

- rpacuky No pesynsTaTam OLEHKM TOYHOCTU C MCMOMb30BaHWEM KOHTPOMbHbLIX TOYeK (Mpy Heobxoau-
MOCTH), CM. NpunoxeHune B;

- cBefeHus o chopmarte 3anvcu TpaekTopuin (Hanpumep, SBET unu nHoi) n dpopmMaTe aKcnopTa AaHHbIX
Na3epHOro CKaHWPOBaHMUS;

6) npwu BbinonHeHun CIC:

- pesynbTaThl NPOBEPKW Ka4YecTBa NOMNeBbiX MaTepuanos;

- OonucaHue W peaynbTaThl NpoLecca BHYTPEHHEro opueHTUupoBaHusa T/10 no ceA3yHL MM TOYKaM;

- onucaHue W peaynsTaThl NpoLecca BHellHero opueHTupoeaHus TI1O no onopHbLIM TOYKaM, OLEHKU
pe3ynbTaToB BHELIHErO OPUEHTUPOBAHWS MO KOHTPOMEHbLIM TOYKaM;

- cBegeHusi o npopexueadmn TINO [0 NNOTHOCTY, YKAa3aHHOW B TEXHWYECKOM MPOEKTE;

- cBeaeHus o knaccudpukaumm TNO B cooTBeTCTBUM ¢ T3;

- cBefeHusa o popmarte aKenopTa AaHHbIX Na3epHOro CKaHWPOBaHUA.

10.5 B peaynstaTe 06paboTKM OaHHLIX Na3epHOro CKaHMPOBAHWUSA B KaMeparnbHOoe NPoOu3BOACTBO Nepe-
JalTca crefyol e Matepuans:

- dann cblpbix gaHHbix MITC/TINC ¢ ncnonb3oBaHMeM BbIMMCNEHHON TPAEKTOPUKN OBUXKEHUS,

- KapTorpaMma rpaHul, o6bekTa CbeMKM, CXeMbl MOKpbITUIA MIIC;

- MaTtepuansl reoe3an4eckon OCHOBBI;

- KanubpoBOYHLIM cepTubrKaT/nacnopT CbeMoYHOro obopynoBaHus;

- YpaBHEHHbIE TPAEKTOPUU C OLIEHKON TOMHOCTW ANs MOBUIMbHBIX CUCTEM CKAHUPOBAHUS;

- knaccuduuymporaHHele TJ1IO B 3agaHHOM popmaTte Ha BHellHeM HocuTene (LAS unu nHon);

- (DOTOCHWMKW;

- WHble MaTepuansl, nogTeepxaawLme pesynsrat obpatotku THO;

- TeXHUYECKUA OTYeT.
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MpunoxeHune A
(pexomeHgyemoe)

TexHonoruvyeckue cxemMbl BbINONMHEHUA paSOT

BeinonHexue cbopa n aHannsa kaptorpauyeckux v CnpasoYHbIX Mareplanos Ha o6bexT

Y

CocTaeneHue npoekTa Npov3soacTea paboT (NPOeKTMpOBaHWe reoge3nveckux ceTen,
maplupyTta npoesga)

MpoexkTupoBaHue CLEMOYHOW reoeanyeckomn
CeTU Ha OCHOBE u3ydeHHocTn [TC

v

¥

MporHoanpoBaH1e ceaHcoB CnyTHUKOBLIX HabnoaeHwi

v

BbinonHeHue MoBunbHOro NasepHoro ckaHupoBaHus U oTo- n BUAEOCHEMKNA

—

Onpegenenxwve koopauHat BC, onopHbIx
1 KOHTPOMbHBIX TOHEK

v

¥

MNpeasaputensHas obpaboTka AaHHbBIX MOBUIBHOIO NasepHoro ckaHuposaHus. OueHka
To4HOCTK. [Mony4eHne ypaBHeHHbIx TpaekTopui 1 obnakos TIO. MNpeobpasopaHue
[AaHHbIX B 3aJaHHYI0 CUCTEMY KOOpAMHAT

r._._.J

WMamepenus no curHanam 'HCC Ha BC
BO BpEMS ChEMKM

v

Buayanuzauus, knaccudukaums 1 npopexvieadue TNO

v

CoanaHue KoHeyHoid npogykumm (LTI, LIMM)

3kenopt nony4eHHbix obnakos TI1O 1 KOHEYHOW NPoAYKLUMK B hopMaT JaHHbIX,
nNpeaycMoTpeHHbIn T3

I}

Co3faHue TEXHUHECKOro 0THeTa, HOPMOKOHTPOIb NOMYYEHHBIX Pe3ynbTaTtos, ohopMneHue
CONPOBOAMTENLHOM AOKYMEHTALMM, OTNPABKA AaHHBIX 3aKas4uKy

il

16

— noneBble pa60TbI',

— npegBapuTencHaa obpaboTka;

— noAaroToBuTENbHbIE PaboThl; I:I — KamepanbHas obpaboTka;

— 3aKn4yunTernbHble paﬁOTbI

PM!SyHOi( A.1 — TexHonornyeckas cXxema BbINonHeHuss MoBGuneHoro Na3epHoro CKaHMpoBaHWA
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BbinonHexue cﬁopa W aHanwsa KapTorpad)mwecmx W cnpaBo4HbIX MaTepuanos Ha obbekT

!

CocTaeneHve npoekTa NpoM3so4cTea paboT (NpoekTUpoBaHUe reoaeanyecknx ceTen,
MapLUpyTa ABMKEHNS )

¥

[MpoekTUpOBaHME CLEMOYHOW re0ae3n4eckon
Ccetn

¥

BeinonHexne NepeHOCHOro naslepHoro CKaHUpoBaHuA

v

v

Onpeneneaﬁe KOOpAMHAT ONOPHBLIX K
KOHTPOMNBHBIX Mapok

MpensaputencHas o6paboTka faHHbIX NEePEeHOCHOrO Na3epHOro CKaHUPOBaHWS.
BHyTpeHHee 1 BHellHee opueHTupoBaHue obnakos TIO. OueHka TOMHOCTU.
Mpeo6pasopaHne AaHHbIX B 3adaHHY0 CHCTEMY KOOPAWHET

v

Buayanusauus, knaccudhukauma u npopexueadve TIO

CoagaHue KoHeuHoi npoaykumm (LIMO)

X Y

IKCNOpT Nony4eHHbIx 0bnakos TNO 1 KOHEYHO NPOAYKLIMK B (hOPMAT AaHHBIX,
npeaycMoTpeHHbl T3

v

Co3pgaHne TeXHUYECKOro OTHET], HOPMOKOHTPOMb MONYYeHHbIX pe3ynsratos, od}apmneﬂme
COMpOBOAUTENBHON AOKYMEHTALWMMK, OTNPaBKa AaHHbIX 3aKa3qnky

— MNOoneeble paGOTbI;

— npegBapuTensHaa obpaboTka;

1

— MNOoAroToBUTENbHbLIE paﬁOTbl; |:| — KamMeparnbHasa O6p860TKa;

— 3aKnw4ynTeneHble paGOTbI

PldcyHOK A.2 — TexHonormvdeckas cxema BbINONHEHUA NnepeHOCHOro na3epHoOro CKaHMpoBaHUA
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BbinonHeHue cﬁopa W aHanwsa Kapmrpacbmwecxmx W CNpaBoYHbIX MaTepuanos Ha obbekT

!

CocraeneHuve npoekta npouasoacTea paboT (MpoeKTUPOBaHWE re0aE3UHECKNX CETER, CXem MpoeKkTUpOBaHUE CHLEMOYHOWN recae3nHeckon
ycTaHoBku npubopa) cetn
BbiNoNHeHUEe HA3EMHOTO Na3epHOTro CKaHUPOBaHUA 1 (HOTOCHEMKM |<-|_ OnpeaeneHne KOOPAWHAT ONOPHBIX K1
¢ KOHTPOMbHBIX Mapok

MpensapuTensHasn o6paboTka AaHHbIX HA3EMHOTO Na3epHOro ckaHWpoBaHus. BHyTpeHHee
1 BHELWHee opueHTMpoBaHue obnakos TIO. OueHka Te4HocTU. [NpeobpaloBaHue AaHHbIX B
3aJaHHy0 CUCTEMY KOOpAMHET

!

Busyanusauws, knaccudukauns n npopexusaHue TNO |

A
CozgaHue koHeqHoH npogykuuu (LIMO) |

!

3KcnopT nony4eHHblx o6nakos TNO 1 KOHeYHOIA NPOAYKLIMK B chopMaT AaHHbIX,
npenycMoTpPeHHbIH T3

!

Co3aaHne TeXHWYEecKoro oT4eTa, HOPMOKOHTPOMNb NONYYEHHbLIX pe3ynsTaTos, 0¢mpmnet-me
CONPOBOAUTENBHON JOKYMEHTALIMK, OTNPaBKa AaHHbIX 3aKazquKy

— 3aKNn4UTenbHbIE paﬁOTbl

— nNoAroToBUTENbHbIE paﬁOTbl; |:|— KamepanbHas OGDEGOTKE;

— MNOoneeBble pBSOTb];

— npegBapuTencHaa obpaboTka;

il

PVICyHOK A.3 — TexHonorvyeckas CXema BbINOMHEHUA CTauMOHapPHOro na3epHoro CKaHMpoBaHWA
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MpunoxeHune b
(obsAzaTensHoe)

TPESOBEHMH K TOMHOCTHW onpefeneHUA NNaHOBbLIX KOOpOWUHAT
N BbICOT OMNOPHbLIX U KOHTPONBbHbLIX MapokK

Tabnuya b.1— TpeﬁoaaHMﬂ K TOYHOCTU onpedeneHna NNaHOBbIX KOOPAWHAT U BbICOT MapOK OTHOCUTENBHO MCXOOHbIX
reocge3n4ecknx NyHKTOB

MF?IS:JHT:ES CKO B nnaHe, m BricoTta ceveHus penbeda, m CKO no BbicoTe, M
1:200 0,05 0,25 0,03
1:500 0,08 0,50 0,06
1:1000 0,10 1,00 0,12
1:2000 0,25 1,00 0,12
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MpunoxeHune B
(cnpaBo4Hoe)

Mpumep rpadpmka no oueHke To4HocTn TNO

0,026

0,024

0,022

0,020

0,018

0,016

0,014

0,012

CKM, m

0,010

0,008

0006 1=

0,004

0,002

PaccrosHve mexay
0,000 T T T T T T T T T T T T T 1 ONOPHBIMU TOHKAMM, M
150 300 450 600 750 900 1050 1200 1350 1500 1650 1800 1950 2100 2250

— CKMno X —gp— — CKIN no X
00 YpaBHUBaHWA

—CKlMno Y —@— —CKlNnoVY
[0 ypaBHMBaHWA

—CKlMno Z i — CKI O Z
[0 YpaBHWBaHWSA

PucyHok B.1 — lNprmep rpaduka oueHKM TOYHOCTU NPOCTPaHCTBEHHbIX KoopauHat X, Y, Z TNO
[0 W nocre ypaeBHWBaHWA

20

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 24 /28
CTpaHuua gokymeHTa - https://GostExpert.ru/gost/gost-72225-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70486
https://gostexpert.ru/gost/gost-72225-2025?utm_source=pdf&utm_medium=70486&utm_term=page

FOCT P 72225—2025

Bubnuorpadcun

[1] ®epepanbHbii 3akoH oT 30 gekabpsa 2015 r. Ne 431-®3 «O reogeauun, kaptorpacun M NPOCTPaHCTBEHHbIX AaHHbLIX W
0 BHECEHWW U3MEHEHWIA B OTAENbHLIE 3aKoHoAaTenbHble akTel Poccuiickon ®enepaunmy

[2] ®epepanbHbii 3akoH oT 13 uiona 2015 . Ne 218-®03 «O rocynapcTBEHHOW peErvMcTpaumum HeOBXKMMOCTU»
[3] ®epepanbHbid 3akoH oT 26 MioHA 2008 . Ne 102-®3 «O6 obecnevyeHun eAuHCTBa U3MEPEHWI»

[4] PacnopsxeHue npaBuTenscTBa Poccuiickon ®enepaumu ot 9 dpespana 2017 r. Ne 232-p «OB6 yTBepaeHUU neped-
HSl HAXOOALUMXCHA B PACNopsKeHUM OPraHoB rocy4apCTBEHHOW BMACTW M OPraHoB MEeCTHOro CamOynpaeneHus cee-
AEHWA, NoANeXalumx NpeacTaBneHnto ¢ MCNnonb3oBaHMeM KoopguHaTt»

[5] MocrtaHoBneHue lNMpaBuTenscTBa Poccuiickon Pepepaumm ot 16 Hoabps 2020 r. Ne 1847 «O6 yTBepxaeHuu ne-
peYHs M3MEepEHUI, OTHOCALLMXCA K cdhepe rocyaapCTBEHHOTO perynupoBaHus obecnedeHns equHCTBA M3MepeHui
(c nameHeHuamKM 1 gononHeHnammn) // CobpaHwe 3akoHogaTtenocTBa P®. — 17.07.23. — Ne 1155

[6] Mpukaz MuHakoHompasenTus Poccun ot 6 noHa 2017 1. Ne 271 «O6 yTeep#aeHun TpeboBaHWUin K rocyaapcTBEHHbIM
TonorpacUyecknM KaptTam 1 rocy4apcTBeHHEIM Tonorpadvyecknm nnaHam, BKNovasa TpeboBaHnd K cocTaBy ceBefe-
HWIA, oToBpaxaeMbIX Ha HUX, K YCMOBHLIM 0B03Ha4YeHWsAM yKa3aHHbIX CBedeHW, TpeboBaHWa K TOYHOCTW rocydap-
CTBEHHbIX Tonorpadunyecknx KapT 1 rocygapcTBEHHbIX Tonorpadr4ecknx nnaHoBs, K dopmary Ux npeacTasneHns B
aneKkTpoHHoW thopme, TpeboBaHWiA kK cogepXaHuio TonorpaduYeckux KapT, B TOM YUcne penbedHbIX KapT»

[7] Mpukas ®enepansHoi cnyxObl rocydapCTBEHHOW perucTpauuun, kagactpa v kaptorpaduu ot 23 oktabpa 2020 r.
Ne /0393 «O6 yTBepxaeHuM TpeboBaHWl K TOYHOCTM W MeTodaM onpefeneHrus KOOpAWHAT XapaKTepHblX TOYeK
rpaHuL, 3eMenbHOro y4acTka, TpeboBaHW K TOYHOCTM M MeTodaM onpedeneHns KOOPAWHAT XapakTepHbIX TOYeK
KOHTYpa 30aHusA, COopYXeHus unv oGbekTa He3aBepLUEHHONO CTPOUTENBLCTBA HA 3EMENBHOM y4acTke, a Takke Tpe-
BoBaHWiA K onpedeneHunio NNoLWann 30aHus, Coopy)XeHWs, NOMEeLLEHNS, MalUMHO-MecTa»

21

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 25/ 28
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-72225-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70486
https://gostexpert.ru/gost/gost-72225-2025?utm_source=pdf&utm_medium=70486&utm_term=page

FOCT P 72225—2025

YK 528.71:006.354 OKC 07.040

KritoueBkle crnoea: C*JOTOTOI'IDl'paCbMFI, Ha3eMHOoe CTauMnoHapHoe, MobunsbHoe nasepHoe CKaHMpoOBaHue, 06-
NakKo TOYeK Nna3epHbIX 0Tpa>|<eHv1|71, LLVId'.)pOBaFl Moaernb obbekTa

22

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 26/ 28
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-72225-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70486
https://gostexpert.ru/gost/gost-72225-2025?utm_source=pdf&utm_medium=70486&utm_term=page

PepakTtop H.B. TanaHoea
TexHuyecknin pegaktop B.H. lNpycakoea
Koppektop 1.A. Koponeea
KomnetoTepHas BepcTka A.H. 3onomapesol

CpaHo B Habop 07.08.2025. TMognucaHo B nevatb 13.08.2025. ®opmat 60x84%. [apHuTypa Apuan.
Yen. ney. n. 3,26. Yu.-uag. n. 2,64.

MoAroTOBMNEHO Ha OCHOBE 3NEKTPOHHOM BEPCUK, MPEA0CTABNEHHOW paspaboTyuMkom cTaHaapTa

Co3gaHo B egUHWYHOM KcronHeHuu B @IBY «MHeTUTyT cTaHgapTraaumu»
Ans KomnnekrosaHus ®PefepansHoro MHopmaumoHHoro hoHaa ctaHaapToe, 117418 Mockea, Haxumosckuia np-T, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 27/ 28
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-72225-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70486
https://gostexpert.ru/gost/gost-72225-2025?utm_source=pdf&utm_medium=70486&utm_term=page

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru 28 /28
CTpaHuua OoKkyMeHTa - https: tExpert.r t t-72225-202


http://www.tcpdf.org
https://gostexpert.ru?utm_source=pdf&utm_medium=70486
https://gostexpert.ru/gost/gost-72225-2025?utm_source=pdf&utm_medium=70486&utm_term=page

