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BBegeHue

I'IpV| BbINOJIHEHNN  UHXEHEPHO-TMAPOJIOTM4YECKUX pacHeToB U
peweHnn MHOrmx BOLOXO03SMCTBEHHbIX 3agay (Bep,eHme MOHUTOPUHIa
BOOHbIX OOBHEKTOB, onpeaeneHne BogooOXpaHHbIX 30H U 30H 3aTOrJiEHUA,
OLEeHKa COBpPEMEHHOIro COCTOAHUA rmnporpad)w-leCKoPI ceTn C y4eToMm ee
AHTPONOreHHbIX M3MEHEHU W p,p) HeobXoAMMO WMETbL CBEeOEHUst O

rmgporpagu4eckmx 0CO6eHHOCTAX BOAHbBIX OOEKTOB CyLUW.

Mmaporpaduyeckne xapakTepuCTMKM BOOHbIX OOBLEKTOB Cylun B
HacTosiee BPEMsi ONpedenstoTcs B COOTBETCTBMM C HOPMaTUBHbLIMM
nokymeHtamm P 52.08.874 n CTO T 52.08.40.

B cBa3u ¢ nosiBrneHnemM pasnuyHbiX LMAPOBbLIX KapTorpadnyeckmx
HabopoB AaHHbIX, MPEeUMyLLeCTBEHHO WMHOCTPaHHbIX, BO3HWK 3anpoc Ha
nony4yeHne HagexHow ruaporpaduyeckon MHopmMauum ¢ 3TUX AaHHbIX
ANA NHXEHEPHO-rMaPOIOrMYECKNX pacyeToB, OLEHKM pexnMa CToka pek U

06bEeMOB BOAbI B 03epax U BOAOXPaHUNULLAX.

OTtcyTcTBME MHOPMALMM O TOYHOCTU OTKPbITbIX KapTorpadnyecknx
OaHHBbIX U UX COOTBETCTBMS TpeboBaHusM Poccuiickon degepauumn K
reogesnyeckon OCHOBe, MPUBOAUT K HeOoMnpeaerieHHOCTU pacyeTa AOfMHbI
BOAOTOKOB, nnowaam Bogocbopa W Apyrux  rugporpaduyeckux
XapaKkTepuCTUK BOAHbIX OOBHEKTOB, B MEPBYK ovepenb ANns Hebonblmnx u

cpenHux pek, He obecneyYeHHbIX JaHHbIMU FMAPONOrMYecknx HabnoaeHW.

Hacroswuin ctaHgapT pernameHTMpyeT BblIGOp M MCNoNb30oBaHWe
LUMGPOBLIX KapTorpadUYeckmx AaHHbIX, B TOM YUCIe MHOCTPaHHbIX KapT M
MoJernen MECTHOCTM, PacrofiOKEHHbIX B OTKPbITOM [OCTyrne B CeTu
WHTEpHET, [AONns  onpefdeneHus  ruaporpaduyecknx  XapakTepucTuk

KapTorpaguyeckum crocobom.
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CTAHOAPT OPITAHU3ALUUMN

BbIEOP LLU®POBON KAPTOPA®UYECKOWU OCHOBbI Ans
OMNPEOENEHUA TMOPOIPA®PUHECKUX XAPAKTEPUCTUK

[arta BBegeHusa - 2021-01-01

1 O6nacTb npuMeHeHus

1.1 HacTtosawmi ctaHaapT pernaMmeHTupyeT Bblbop 1 MCnonb3oBaHme
umdpoBon KapTorpadguyeckon OCHOBBI ans ornpefeneHnd

rmaporpaduYecknx XxapakTepmucTuk kKapTorpapmuyeckum crnocobom.

1.2 CtaHgapT npegHasHadeH ans ncnonb3oBaHus B PIBY «MN» B
WHXXEHEPHO-TNAPOSIorMyecknx pacyeTax, nononHeHNa U YTOMHEHUS OaHHbIX
rocygapctBeHHoro BogHoro peectpa Poccuitckon depepaumm n BooHOro
Kagactpa, 4Nns MOHUTOpPMHra BOOHbIX OOBEKTOB, a Takke ApYrux Lenen B

00nacTu OCBOEHMS U 3aLLNTbI BOAHbIX pecypcosB.

2 HopmaTuBHbIe CCbINKK

B HacTosilem CTaHOapTe WCNosib30BaHbl CCbIJIKM Ha cnegylwme

HOPpMaTMBHbIE OOKYMEHTbI:

FOCT 28441 KapTtorpacusa umdposas. TepMyHbl 1 onpeaeneHunst

FOCT 32453 mobanbHasa HaBMraunMoHHas CNyTHMKOBAsi cMcTeMa.
Cuctemsl KoopauHar. MeToabl npeobpasoBaHuin KoopaunHaTt

onpegendaeMbiX TOYEK
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FOCT P 51605 Kaptel umdpoBbie Tonorpadudeckme. Obwue

TpeboBaHus

FOCT P 51608 KapTbl undposble Tonorpaduyeckme. TpeboBaHue K

KayecTBy

FOCT 52293 'eonHpopMaLMOHHOE KapTorpadgupoBaHue. Cucrema
ANEKTPOHHbIX KapT. KapTbl anekTpoHHble Tonorpadudeckne. Ob6WMe

TpeboBaHus

FOCT P 52438 T[eorpacumyeckne MHPOPMALMOHHBIE  CUCTEMDI.

TepMuHbl U onpegeneHus

FOCT P 52439 Mogenn mecTtHocTu umdpoBble. Katanor o6bektos

mMecTHoCTUK. TpeboBaHus k cocTaBy

FOCT P 52572 leorpaduyeckne WHEPOPMALMOHHBIE CUCTEMBI.

KoopaunHaTHas ocHoea. ObLwiue TpeboBaHus

FOCT P 58570 WHdpacTpykTypa  MPOCTPAHCTBEHHbIX  OaHHbIX.

O6wwme TpeboBaHus
NCO 19115 lMNeorpacpmyeckas nHpopmaums. MetagaHHble

P 52.08.874 OnpegeneHne rugporpauyecknx  XapakTepucTuk

KapTorpadunyeckmm cnocobom

CI 33-101 OnpegeneHne OCHOBHBLIX pacYEeTHbIX MMOPONOrNYecKnx

XapaKTepucTuK

CTOTITW 52.08.40 OnpepeneHne MOpEOMETPUYECKMX XapakTe-
PUCTUK BOAHBIX OOBEKTOB CyllM M UX BOAOCOOPOB C MCMONb30BaHMEM
TEeXHONorMn reorpacpmyecknx MHPOPMALMNOHHBIX CUCTEM MO LMGPOBLIM

kaptam Poccunckon ®egepauum v cnyTHAKOBLIM CHUMKaM

MpumeyvaHuns
1 Mpn nonb3oBaHWM HACTOSALUMM CTaHOAPTOM LenecoobpasHo npoBepsTb

JencTBme CCbINTOYHbIX HOPMATUBHbLIX JOKYMEHTOB:
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- ctrangaptoB (FTOCT, N'OCT P) — B MHdopmaLunoHHOW cucteme obLuero
nonb3oBaHus — Ha oduumnansHoOM caiTe denepanbHOro opraHa UCNONTHUTENbHON
BnacTn B cdepe crtangapTtusaumm Poccunckon depepaunmm B cetn VIHTEpHET unu
Mo €eXerogHo u3gaBaemMomy WHOpMauuoHHOMY YykasaTtent «HauuoHanbHble
CTaHOapTbI», KOTOPbIV ONyOnMKoBaH MO COCTOSAHMIO Ha 1 sTHBaps TekyLlero roga, u
MO BbIMyCKAM EXEeMeCA4YHO M3gaBaemMoro WMHMOPMALMOHHOIO  ykasaTerns
«HauunoHanbHble cTaHaapThl» 3a TEKYLLUIA o4,

- HopMaTMBHbIX AOKyMeHTOB Pocrugpometa — no P 52.18.5 u exerogHo
nsgaBsaeMomy MHAOPMALMOHHOMY yKa3aTernto HOPMaTUBHbBIX JOKYMEHTOB;

2 Ecnu ccbINoYHbI JOKYMEHT 3aMeHeH (M3MEHEH), TO Mpu MOMb30BaHWM
HacTOSALMM TUMOBbLIM PYKOBOAALMM [OOKYMEHTOM CrefyeT PYKOBOACTBOBATbCS
3aMEHEHHbIM  (M3MEHEHHbIM) HOPMAaTUBHLIM OOKYMEHTOM. Ecnn  cCbInoYHbIV
OOKYMEHT OTMeHEeH 6e3 3aMeHbl, TO MOMOXEHNE, B KOTOPOM AdaHa CCbifika Ha Hero,

npuMmeHdaeTcd B YacTtu, He 3anar|/|Ba|ou.|,el71 3TY CCbIJIKY.

3 TepMuHbI, onpeaeneHus U CoOKpaLLeHUs

3.1 B HacTtosilieM cTaHgapTe MpUMEHEHbI crieaylolme TePMUHbI C

COOTBETCTBYHOLLMMU onpeneneHnamMmun:

3.1.1 aTpMbyTUBHbIe AaHHble (NPOCTPAHCTBEHHOro O6bLEKTa):

Habop MmeH 1 3Ha4yeHuin aTpubyToB NPOCTPAHCTBEHHOIO 06 bEKTA.

3.1.2 BekTOpHass Mopesfib (MPOCTPAHCTBEHHbIX [AaHHbIX):
Mogenb  NPOCTPaAHCTBEHHbIX  [daHHbIX,  BKMA4Yawwas  onucaHue
KOOPAMHATHBLIX [OaHHbIX MPOCTPAHCTBEHHbIX OOBLEKTOB M, BO3MOXHO,

TOMNOMOrMYECKNX OTHOLLEHWUI mMexay HUMW.

3.1.3 reorpachuyeckas wuHdopmaumoHHaa cuctema (MUC):
WHdpopmaumoHHass  cucTema, — onepupylowiass  NpOCTPAHCTBEHHbIMU

OaHHbIMW.

3.1.4 reouH¢opmaumoHHana TexHonorua (FUC-texHonorus):

COBOKynHOCTb npmnemMos, cnocoboB u MeTo40B NpUuMeHeHNA nporpaMmMmHoO-
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TEXHMYEeCKnx cpeacts obpaboTkm w©n  nepejadm  MHdOpmauun,
no3sonstoLwas peanu3oBaTtb yHKUMOHanNbHbIE BO3MOXHOCTU

FGOMH(bOpMaLl,VIOHHbIX CUCTEM.

3.1.5 reonopTtan: lH(popmaLumMoHHass cucTemMa, BbINOMHAKOWAA
porb €AMHOro nNyHKTa JocTyna K cepBuMcaM  UHMpacTPyKTypbl
NPOCTPAHCTBEHHbIX AaHHbIX, WHTepdenc KoTopon obecneynBaetr cC
ncnonb3oBaHWeM CeTU MHTepPHeT OOCTYN nonb3oBaTtenen K uHopmauum
ONs noucKka rMpPOCTPaAHCTBEHHbIX [OaHHbIX W reocepBuMcoB MO UX
MeTafaHHbIM, a Takke BbIMONHEeHUs ApYyrnx pyHKUMN B COOTBETCTBUN C €ro
Ha3Ha4YeHMeM U1 ueneBon ayautopuen. Neonoptan moxeT obecnevmBaTtb
nonb3oBaHMe Kak COBCTBEHHbIMW, TakK W YyAaneHHbIMW cepBucaMmu U

nepexoabl Ha Apyrue reonopTarnsbi.

3.1.6 reocepBUc: BeG-cepBuc, NpeaocTaBnsaloLMA BO3MOXHOCTb
BbINOMHATL OnepauMm Ha MPOCTPaHCTBEHHbLIX AaHHbIX, coAepXalluxcs B
Habopax MPOCTPAHCTBEHHbLIX [AaHHbIX, WNW Ha CBSA3aHHbIX C HUMU

MeTadaHHbIX.

3.1.7 nuHenHbIN 006BLEKT (UncppoBomn KapTbl): O6beKT ungposomn
KapThbl, MeTpuyeckoe onucaHue KOTOpOro npeacTaBneHo

nocnenoBaTeNibHOCTbIO KOOPAMHAT €ro ToYek.
3.1.8 MmeTagaHHble: [laHHbIE O NPOCTPAHCTBEHHbIX OaHHbIX.

3.1.9 Habop NpoCTpaHCTBEHHbIX AaHHbIX: VioeHTudnunpyembin
Habop AaHHbIX O MPOCTPAHCTBEHHbLIX OOBEKTAX, BKIHOYAKOLWNA CBEAEHMUS
o6 wux opme, MeCTOMONOXEeHUNM W CBOWCTBaAX, B TOM 4ucne

npegcrtaBJieHHblIE C UCIMOJ1b30BaHNEM KoopaunHar.

3.1.10 npocTpaHCTBEHHbIN 006BbeKT (reoobbeKT,
reorpacdmyeckunm ob6bekT): Llncdposas mogens martepuanbHOro wnu
abcTpakTHOro o6bEKTa peanbHOro UM BUPTyanbHOrO Mupa C ykazaHueMm

ero naeHTudukaTopa, KOOpAUHATHBLIX U aTPUBYTMBHBLIX OAHHbIX.

4
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3.1.11 pacTtpoBasa Mopgenb (NPOCTPAHCTBEHHbIX [AaHHbIX):
Mogernb NpoCTPaHCTBEHHbIX AaHHbIX, ONUCbIBaKOLLAsi MPOCTPAHCTBEHHbIE

00beKThbI B Bnae Ha6opa nukcenen c NPUCBOEHHbIMN UM 3Ha4YE€HUAMWN.

3.1.12 undppoBas kapta (UK): Lundposaa kaptorpadumyeckas
MoAenb, CodepXaHWe KOTOPOW COOTBETCTBYET COAEpXaHW KapTbl

onpeaerneHHoro Bmga n macwraba.
3.2 B HacToslweM cTaHaapTe NpMMEHEHbI crieayowmne CoKpaLleHust:
- ALOS AW3D — Habop npoCTpaHCTBEHHbIX AaHHbIX, rnobanbHas

umdpoBas mogernb penbeda (AnoHus);

- ASTER GDEM — Habop NpocTpaHCTBEHHLIX AaHHbIX, rnobanbHas

umdposasa mogernb penbeda (CoBMeCTHbIN NpogykT AnoHun n CLUA);
- EPSG - ko npoekumn no MexxayHapoaHoW Knaccugukaumm;

- GeoTIFF — dopmat npeactasneHns pacTpoBbiX AdaHHbiX TIFF

COBMECTHO C MHhopMauuen o reorpadomyeckon npuBA3Ke;

- GML — 4a3bIK reorpadmyeckonn MapKMpoBKN — MeXAyHapoOHbIN
CTaHOapT MPOCTPAHCTBEHHbIX [AaHHbIX, WCMNOMb3yeTcs ANnd XpaHeHwus

reorpacpmyeckmx gaHHbIX;

- GTOPO30 — Habop npOCTpaHCTBEHHbIX AaHHbIX, rnobanbHas

undcpposasa mogenb penbeda (CLUA);

- LAS — craHgapTHbI ¢bopmaT pannoB, UCMonb3ylowmica ang

obmeHa ngapHbiMN OaHHbIMNA,

- LIDAR - MeTo[ ONCTaHUMOHHOIro 30HAUPOBaHUA C

ncnosnb3oBaHMEM na3eposB Ald co3gaHusa M3o6pa>i<eva Ha NOBEPXHOCTH,

- OLE-06bekT — BHeOpeHHbIn OOBLEKT, CO3OaHHbIN B  APYromM

NPUNOXeHNN n COXpaHVIBLIJVIVI CBA3b C 3TUM NPUIOXEHNEM,
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- OSM — OpenStreetMap — Habop NPOCTPAHCTBEHHLIX AAHHbIX,
cBobogHaa M OOCTynHas ANs pedakTMpoBaHMS BEKTOPHasi kapTa BCEro

mupa;

- MERIT DEM — Habop nNpoCTpaHCTBEHHbIX AaHHbIX, rnobanbHas

undpposasa mogenb penbeda (AnoHus);

- MERIT Hydro — Habop npoCTpaHCTBEHHbIX AaHHbIX, rnobanbHble

rmgporpadgpudeckme Habopbl faHHbIX (ANoHMSA);

-SRTM — Habop nNpOCTPaAHCTBEHHbIX [OaHHbIX, rnobanbHas

undpposasa mogens penbeda (CLUA);
- TIN — TpuaHrynaumoHHasa HeperynsapHasa ceTb;
- WGS 84 — mupoBas reogesnyeckasa cuctema;

-MTNC «lMNaHopama» — oTedecTBEHHaAst MNONMHOMYHKLUNOHaNbHAdA

reonHdopmaLmMoHHas cuctema, paspabortaHHas Kb NaHopama;
- THCC — rmobanbHasa HaBuUraunoHHas CnyTHMKOBasi CUCTEMA;

-FCK-2011 - reopesnyeckas cuctema koopaumHat 2011 roga

Poccuinckon degepaunm;
- 133 — gnucTaHUMoHHOE 30HONPOBAHNE 3EMIN;
- MCK — mecTHasi cuctema KoopauHar;

- M3-90 — napameTpbl 3emnn 1990 roga - cuctema reoe3nyeckmnx

napameTpoB Poccunckon ®eagepaumu;
- CK — cucrtema koopauHar;
- UMM — uudpoBas moaerib MECTHOCTY;

- UMP — umdposasa mogens penbeda.
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4 OCHOBHbIe NONoXeHus
4.1 CocTosiHue Bonpoca

4.1.1 OT kapTorpac14eckoin OCHOBbI 3aBUCUT TOYHOCTb MOMNYyYEHHbIX
no Hel rugporpadUyeckmx XapaKkTepUCTUK U, COOTBETCTBEHHO, TOYHOCTb

rmaponorn4ecKknx pacyeToB.

4.1.2 NMpwu BbIGOpE KapTorpadmyeckorn 0CHOBbI HEOBXOANMO Npexae
BCEro y4nTbIBaTh:

- HaUMOHanbHbIe CTaHOapPTbl reo4e3n4eckon OCHOBbLI TEPPUTOPUM;

- MacTab 1 NPoeKUno UCMOoMb3yeMbIX AaHHbIX;

- MPOCTPAHCTBEHHOE  paspelleHne,  UCTOMHUKM  OaHHbIX W”
reogesmyeckue napameTpbl — And UMPpPOBLIX MOAENEN MECTHOCTU U
penbeda (UMM, LUMP).

lMpocTpaHCTBEHHOE paspelleHre (pasmep MnuKcensl) — rnaBHbIN
napameTp, KOTopbI onpegensdeT TOYHOCTb LMpoBO MOAENN HAaNPAMYHO 1

rmu,porpaq)mqecme onpeaeneHua no Hen — KOCBEHHO.

4.1.3 Tlpn BbINONHEHMM NHOObLIX TMOPONONMYECKUX pPacyeToB
Heo6Xx0aMMO 3HaThb OLEHKY TOYHOCTM KOHEYHOro npoaykta. OHa 3aBucuT OT
OWMOOK  MPOCTPAHCTBEHHbLIX  AaHHbIX, cogepXawmxca B 6asax
reorpadu4ecknx AaHHbIX, U OLLMOOK, BHECEHHBIX B XapaKTEPUCTUKM BOLHbIX
0OBbEKTOB MpPY BbINOSIHEHUN BbIMUCIIEHWNIA. TOYHOCTb TOYEYHBLIX OOBEKTOB
MOXET onpeaenaTbCs NPSIMbIM MPUMEHEHNEM TEOPUM OLLIMOOK M3MEPEHUIA,
HO MoKa HeT NoaxoaALWwmnX MOAEeNen s OLEHKN TOYHOCTM Oornee CnoXHbIX
NPOCTPAHCTBEHHbIX 00bEKTOB. OUEHKN TOYHOCTW yny4llaTcs, ecnu k 6ase
reorpaduyecknx [aHHblXx OyaeT npunaratbCsi OTHOCALWASACS K  HeWn
NHopMaLmMsa NO TOYHOCTM €€ NOoNyYeHus.

MHorne npocTpaHCTBEHHblE AaHHble LUMGPOBbLIX reorpadmnyeckmx

6a3 nonydeHbl npeobpasoBaHveM B UMGpPOBYyO opmy MHDOpMaLMK C
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nucToB ByMaKHbIX KapT. HecMmoTpsi Ha Hannume HOBbIX BbICOKOTOYHbIX
meTogoB cosgavms LUMM/LUMP HenocpeactBeHHO nNO  pesynbTatam
adPOKOCMMYECKMX CbEMOK, 3aadya OLEHKM TOYHOCTU MOoAerien Ha OCHOBe
Tonorpaduyecknx KapT He TepseT akTyanbHOCTU. MVIX norpewHocTn
COCTaBNATCA M3 CyMMbl MOrpewHocTerd uupoBaHMa  KapT U
HEeCOOTBETCTBUS  MocnegHnx  penbedy  MecTtHocTu.  [llorpewHocTn
UMPOBaHNS 3HAYUTENBHO HWKE MOrpeLHoCcTen KapT OTHOCUTENbHO
WCTUHHOrO penbeda.

Cambii  HagexHbIn crnocob npoBepuTb TodHocTb LIMM/UMP  —
CpaBHWUTb HEMNOCPEACTBEHHO C pearnbHbIMW OaHHbIMK, MOMYyYEHHbIMU B
noneBbIX WUCCNeOoBaHUSAX, BO BpeMsa  KOTOPbIX  MNpousBoaunach
Tonorpadudeckasd CchbemMka TeppuTopuun, U3MEpPSNUcb rugporpadudeckue
XapaKTEPUCTUKM  BOAHbIX OOBLEKTOB, WCCNegoBanMCb  TUMNbl  MOYB,

pacTuTenbHOro NoKpoBsa U apyrne Xxapaktepmuctmukm mMeCctHOCTU.

To4HOCTb NUCTOB ToMnorpadmnyeckon kapTbl coctaenseT ot 0.1 Ao
0.2 mm B MacwTabe kapTbl. na macwtaba 1:5 000 ToYHOCTL cocTaBndaeT
05 — 1M, a pagna wmacwTtadta 1:100 000 To4yHocTb 10 — 20 Mm.
MNpocTtpaHcTBeHHOe pa3spelwieHne LIMM/LUIMP, cosgaBaemon no umudpoBom
KapTe, OOMMKHO COOTBETCTBOBATb TOYHOCTWU JIUCTOB KapThl. B vacTHocTw,
kapte macwTaba 1:50 000 cooTBeTCTBYeT pacTp C MNPOCTPaAHCTBEHHbLIM

paspeweHnem 5 — 10 m.

[MpocTpaHCTBEHHOE pa3peLleHne pacTpoOBOM MOAENM TakKe 3aBUCUT
oT Tonorpadun udydaemoro 6acceriHa. [Ans undpoBbiX Mogenen marbix
DOaccelrHoB NoaxoasaLnin pasmep s4enkn (nukcens) pactpa — 4o 10 m. ns
cpegHux bacceriHoB (nnowaabto 6onee 10 km?) — ot 10 oo 20 m. Ans
KpynHbIX GacceiiHoB (mnowagbto G6onee 100 kM?) nogxodAwmii pasmep

a4enkn — ot 20 go 30 m.

MpuMepHoe COOTHOLIEeHMe MacwTaBGoB KapT C NPOCTPaHCTBEHHbLIM

paspeLLleHneM pacTpPOBbIX AaHHbLIX NOKa3aHo B Tabnuue 4.1.
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Tabnuua 4.1 - T[lpuMepHOe COOTHOLUEHME MacluTaboB KapT C

NPOCTPaHCTBEHHbIM pa3peleHneM pacTpoBbiX OaHHbIX

MokasaTenu Ounana3zoH

Macwrab — 11:5000m),.15 550 11:25 000 | 1:50 000 |1:100 000 | “E74€
KapThbl KpynHee 1:100 000

MpocTpak-
CTBEHHOEe
paspeLueHune
pacTpa, M

MeHee 1 1-2 2-5 5-10 10-20 |6onee 20

4.2 N'mpporpacdunyeckme xapakrepucTukm

Mmoporpaduyeckue XapaKTepuUCcTUKM cocTonaT n3
MOPOMETPUYECKMX XapaKTEPUCTMK BOAHLIX 0GBbEKTOB 1 MOPXONOrMyeckmx
XapakTepucTuk BoaocbopoB, KOTopble onpeaensoTcs no Tonorpaduyecknum

N TeMatn4eCcknm Kaptam KapToMeTpU4eCKMMnN MeToaamMun.

ABTOMaTU3MpPOBaHHbIE METOAb! MOMYyYEeHU AaHHbIX XapaKTepucTuK C
ncnonb3osaHnem [UC-texHonormn npuBegeHsl B P 52.08.874 un
CTOTTW 52.08.40.

O6O06LWeHHbIN  NepeyeHb  HeobxoauMmbIX  rMAaporpadUyeckmx
XapaKTepUCTUK ANS TMAPONOrMYECKMX UCCIEA0BaHMI U pacy4ETOB COrnacHo
P 52.08.874 u CI1 33-101 npueeaeH B Tabnuue 4.2.
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Tabnuua 4.2

MNepeyeHb

rmaporpadunyeckmx

XapaKTepucTUK,

pekoMeHAyeMbIX K UCMOJ1Ib30BaAHUIKO B MpaKTUKe rnaposiorm4eCknx paC'«IéTOB

YKIOH

MopdomeTpuryeckne xapakTepucTnkm Mopdonoruyeckme
XapaKkTepucCTUKu

BOJOTOKOB BOJOEMOB Bogocbopos B0A0C60POB

ruaporpadumyeckas nnowagb OTHOCUTENbHas
Aporpacp nnowaab Bogoema wan

AnvHa Bogocbopa NecucTocTb
cpeaHeB3BeLLEHHbIN
KMOH MW CPefHNI | ypOBEHb BOAbI cpeaHsia BbicoTa orHocuTenkran
v P P P 3a60M04eHHOCTb

OTHOCUTEIbHaA n

KoopauHaThl
W3BUNUCTOCTb cpeaHssa rnybuHa LeHTpa cpeaHeB3BeLLEeHHast
P 03epHOCTb
NpPOoAONbHbIN cpeaHsas WupuHa
oA anvHa pen P yp6aHM3NpoOBaHHOCTb
npodunb Bogocbopa
nnowanb
nonepeyHble tWan
MaKkcMMarbHas WnpMHa | 6eCCTOYHbIX 3aKapCTOBaHHOCTb
npodunu .
obnacten
OJTMHA y4acTKoB
OTHOCUTENbHas
KaHann3oBaHHbIX MakcumarnbHas rnybuHa
pex pacnaxaHHOCTb

YpOBHU 06bemMa
BOAOXpaHUMULLA
(HMYy, YMO, o11y)

/[1r1s1 eodocbopoe
Maribix U cpedHUX
pek (nnowadbro
meHee 200 km?) u
8pEeMEHHbIX
8000mMoK08
00nosTHUMesIbHO
onpedensom:

COCTaB NOYBOIpyHTOB,

XapakTepucTtuka
penbeda

o6beM o3epa unu
o0bbem BopgoxpaHunmLa
(npu HOY, YMO, ®1Y)

CpefHUN YKITOH
CKITOHOB

cpefHsis ry6uHa
3arneraHusi ypoBHs
TPYHTOBbIX BOA,

06bEMHast kpuBast

ryctota peyHom
CeTu unu ryctota
pycnoBow cetn

3aperynMpoBaHHOCTb
peyHoit cuctemMbl

6aTurpacuyeckas
KpviBas

TUN py4yemnKkoBom
cetn

oNleAeHeHHOCTb
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5 KapTorpaduyeckan ocHoBa
5.1 KapTbl OTKPbITbIX NICTOMHUKOB

511 B ceTM WuHTepHeT nonb3oBaTensaM  OOCTYMHbI
NPOCTPaHCTBEHHbIE AaHHbIE HA NONYNSAPHbIX reocepsucax: Google Earth,
Google Maps, Angekc.kapTbl, Bing Maps, OpenStreetMap, DigitalGlobe,
VirtualEarth, iPhone maps u gp.

Habopbl NpoCTpaHCTBEHHBIX AaHHbIX U3 OTKPbITHIX UICTOYHUKOB —
3TO0 cBOOOAHbIE U [OCTYNHblE AN CKauYMBaHUSI LUMPOBbIE CHUMKU U
KapTbl perMoHanbHoro v rnobanbHoro ypoBHsi. OHM npeacTaBneHbl Ha
reonoptanax W MHOTME W3 HMX [OCTYMHbI AN NpocMoTpa U
MCMONb30BaHUSA B  KayecTBe KapTorpaduyeckor OCHOBbI 4Yepes

reocepucbl 'MC-nporpamm, Hanpumep, B FTNC «lMaHopamay, ArcGis un

ap.

Mpn Mcnonb3oBaHUM NPOCTPAHCTBEHHbIX AaHHbIX U3 OTKPbITbIX
NCTOYHMKOB HEOOXOAMMO Yy4uUTbiBaTb TOT (QaKT, YTO B HEKOTOPbIX
MHOCTpaHHbIX reocepsucax (Google, Bing n gp.) wucnonb3yetcs
HeogHoO3Ha4Hasa cuctema koopauHat Web Mercator (kog EPSG:3857).
[aHHasa cuctema KoopAavHaT HECOBEPLUEHHA C reOMEeTPUYECKON TOYKM
3peHusi, NOCKOmMbKY MMeeT B CBOEW OCHOBe cdepy, a He annuncovs
BpaLLeHns, YTO He COOTBETCTBYET TpeboBaHMAM K KapTaMm, NPUHATLIM B

Poccunckon ®egepauunm [1].

Mo 3aTOM NpuyYMHE He peKkoMeHAyeTCsi NPOU3BOAUTL TOYHbIE
KapTomeTpudeckne paboTbl MO KapTamM, HaxXOASALWMMCS B CUCTEME
koopanHaTt Web Mercator. Ecnn B3aTb OaHHble B 3TOM CUCTEME
KoopauHaT M NonbITaTbCs COBMECTUTb UX C AaHHBIMW B ApYron cucteme
KOOpAMHAT, BO3HUMKHYT owunbkn. YTobbl coenatb BCE KOPPEKTHO,

Heobxoaumo nocpeactBoMm [MC-nporpammbl  TpaHCOPMUMPOBATb

11
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kapty 3 Web Mercator B ogHy 13 cuctem koopauHaT, MPUHATLIX B

Poccunckon ®epepaumm [2].

"eocepsuckl AHpgekc.KapTtbl 1 OpenStreetMap ncnone3yoT Ans
npeacTaBreHus KapTorpauyeckmnx MaTepuanos NPOEKLUNto
MepkaTtopa Ha annunconge WGS-84, yto Takke TpebyeT npmeneHus

K cucteme KoopauHaT, npuHsaTon B Poccuiickon degepauum [1].

5.1.2 OpenStreetMap (OSM). CornacHo uHcopmaumm c cavta
coobwectBa (cm.  https://www.openstreetmap.org/), OSM  —
HEKOMMEpPYECKMIA CEeTEBON KapTorpaduyecknin npoekT Mo CO3h4aHuto
cunamm  nonb3oBaTenen UWHTepHeTa cBobogHoW wu  BecnnaTtHoOW
KapTorpaguyeckon OCHOBbI Ha BECb MUP.

YyacTHMKamMU MpoekTa ABMAITCA ThICAYU OTAENbHbIX NI0AEN.
MpoekT OSM Takxe BKMNoYaeT AaHHble Nof cBOBOAHBIMU NULIEH3USMUN OT
HaUMOHanbHbIX KapTorpaguyeckmx areHTCTB U OPYrnX UCTOYHUKOB.

MoxHO npocmatpuBaTb, pepakTMpoBaTb W gopabaTbiBaTtb
kapTorpaduyeckme gaHHble OSM. Bce aaHHble cBOGOAHO AOCTYNHbI ANS
neranbHOrO  KOMWPOBaHUSA,  KOMMEPYECKOro  UCMOMb30BaHWA U
pacnpocTpaHeHus npu ycnosum ccbinkn Ha OpenStreetMap u ero
coobuecTtBo (cM. https://www.openstreetmap.org/copyright).

McxogHble gaHHble Ha Becb MNP B BEKTOPHOM (bopmaTe MOryT

ObITb nosny4eHbl c HECKOMNbKMX camnToB, Hanpumep,
https://download.geofabrik.de/ nnu https://gis-
lab.info/projects/osm_dump/. 'eogaHHble no Bcen Poccum unu no ee
OTAENbHbIM permoHam OOCTYIMHbI no agpecy:
https://download.geofabrik.de/russia.html. [aHHble Ha caunTe

oBHOBNATCA exXeHeaenebHo.
HaHHble OSM npefgctaBneHbl B HeCKoNbkMX dopmatax: PBF,
OSM XML, SHP, O5M.

12
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Ha PUCYHKe 5.1 npeacrtaBneHa KapTa, CoCTaBneHHas no AaHHbIM

Hosomraposc;‘(an ,
' g e
| Avrcxan Boponh;{xan - yEm-llan
f 3
| / Py
|
L» / acHOrBapaeickoe
( « / OPCKOE
| / 7 (
1. / -Baciopunckan
- " /
\’ X > KpacH “ r g -
KaR ) (| .1 \ e CrapoKopcyHcKas
Kpacnyp/"“ T 4
g “I./‘“ .~ KpacHodapckoe
\
p AGNOHOBCKMIA /ThiocTerxabne 600d0XpOHUNULYE
- Ve
Jriem TaxTamyxait
UNCKNA
e ~
k AlbIredcx t
) - © OpensStreetMap (and) contributors, CC-BY-SA

PucyHok 5.1 — Kapta OSM Ha panoH KpacHogapckoro BogoxpaHunuiua.

leogaHHble OSM He wuMeloT penbedHOW COCTaBNSOLLEN,

NO3TOMY UCMOJIb3YEeTCA, B OCHOBHOM, OJ14 HaBUraumn n reocsiokauunu.

Hanuune 3/1EMEHTOB coepxaHus KapThbl (6asoBas

kapTorpacdus):

e aAMUHUCTPATMBHbIE rPaHNLIbI;

e rugporpacus;

e HaceneHHble NyHKThbI;

e VHPACTPYKTYpPa;

e [OPOXHasi CETb;

e PACTUTENbHOCTb U IPYHTHI;

e [NOAONMNCU N Ha3BaHUA.
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OcHoBHbIE XapakKTepucTtukn Ha6opa reogaHHbix OSM npmnBeneHbl

B Tabnuue 5.1.

Tabnuuya 5.1 — Xapaktepuctunkun reogaHHblx OpenStreetMap (OSM)

XapaKkTepucTuUKu 3HayeHus
doHg OSM, coobuiecTBo kapTorpadoB co Bcero
Mpounssoantenu Mupa, HauMoHarnbHble kapTorpaduyeckme

areHTcTBa u gp.

MCTOYHMKM AaHHbIX

HaUMOoHanbHble Tonorpaduyeckme KapThbl,
a3poPOTOCHMMKM, CNYTHUKOBbLIE CHUMKW,
haHHble ¢ GPS-ycTpolicTB, kKagacTpoBble KapTbl

[aTa cospaHus

2013

AKTyanbHasa Bepcusi

peLaKkTUpyeTcsi MOCTOSIHHO B peXxume
peanbHoro BpeMeHu

Cuctema koopaunHat

WGS-84

OxsaT

BECb MUP

Habopbl reogaHHbIX
A5 ckaunmBaHus

MaTepPUKn, CTpaHbl, pErmMoHbl

BixogHown chopmart
reofaHHbIX

PBF Format, OSM XML, SHP u gp.

Ccbinkn ans
ckaunmBaHUSA JaHHbIX

https://gis-lab.info/projects/osm_dump/
https://download.geofabrik.de/,
https://download.geofabrik.de/russia.html

KapTta OpenStreetMap MoxeT ucrnonb3oBaTbCa Ans onpeaeneHns

OoTAEJ1bHbIX rm,qporpad)mquKmx XapaKTepUCTUK,

nnowanen

KONNEKTUBHBIA  NPOAYKT WMHOCTPAHHOTO MPOUCXOXAEHWUS,
OSM  Ha

JaHHbIX

rapaHTMpOBaHoO.

BOOHbIX OOBEKTOB.

Tepputoputo  Poccunckon

HanpuMmep, OJinH "

OpHako, y4yuTbiBasi, 4TO 3TO
KayecTBO

degepauum  He

B npunoXxeHnn A npueeneHbl npumMepbl CpaBHEHUA OaHHbIX MO

ONNMHaM  pek,
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Tonorpadgudeckux kapt Poccunckon ®efepaumn. B HeKOTOpbIX cnyyaax

OaHHbl€ CyLLECTBEHHO pacxXxogATCA.

5.2 UnudpoBble mogenn mecTHOCTH

5.2.1 Hawnbonee pacnpocTpaHeHHble cnocobbl LMGPOBOro
npeacTaBneHns penseda MecTHOCTU:

- Nflockoe — B BUAE TOpPU3OHTanen, ypes3oB BOAbl, BbICOTHbIX
OTMETOK U T.A4.;

- obbemHoe — B Buge HeperyndpHon TIN-mogenu, Bknovarowen
COBOKYMHOCTb TOYEK C BbICOTHBIMW OTMETKaMK, N0 KOTOPbIM NpoBeaAeHa
TpuaHrynauusa (HeperynsipHasi TpuaHrynsumoHHas cetb). TIN-mogenu
OOblMHO He NpeAcTaBnATCSA OTAESbHbIM FOTOBbIM MPOAYKTOM, WX
co34aloT MO AaHHbIM LMAPOBON BEKTOPHOW KapTbl WUAM MO AaHHbLIM
Tonorpadpnuyeckon CLEMKM MECTHOCTN;

- 06beMHOe — B BMae umdposon mogenu penbeda (LIMP).

LIMP npeacraBnsieTcsa B BUe perynsapHon maTpulbl BbICOT 3€MHOM
noBepxHoctn (B ceToyHOM dopmaTe). OTOT dopmaT sBnseTcs
pa3HOBMAOHOCTbID  pacTpoBoro dopmaTta. Bca nnowagb KapThbl
pa3bvBaeTCca Ha ANEeMeHTbl perynsipHon ceTkn (s4erkn, nukcenu). Kak
npasuno, Ana ynobctsa yvalle BCero MPUMEHSITCA PaBHOCTOPOHHMWE
sayenkn (5°X5’, 30"X30", 10mx10m). Kaxkgon auerike COOTBETCTBYET TOSMbKO
OLHO 3Ha4YeHune BbICOTbI, IMyOuHbI UnNu ap.

Takoe paBHOMepHOE pacnpegerneHne o4yeHb obnerdyaer
aBTOMaTM3MpPOBaHHbIE BbluMcreHnsi. CeToYHble MOAENN LaHHbIX UMEOT
NPOCTYIO CTPYKTYPY, 3PPEKTUBHBI AN BbINOSIHEHMSA NPOCTPAHCTBEHHbIX
onepauni n yaobHbl Ans n3obpaxxeHnsa pacnpeaeneHms no TeppuTopum
Kakux-nmbo HenpepbiBHbIX XapakTepuUCTUK, Hanpumep, penbeda

MEeCTHOCTMU.
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B TUC wncnonb3yloTCA BEKTOPHblIE W pacTpoBble MOAENu
MECTHOCTU. JTM  Mogenu  reorpaduU4eckux  [aHHbIX  MOTyT
NCNoNb30BaTbCA AN peLlEeHNs pasnuyHbiX 3agad. Hanpumep, BekTopHas
MoZerb NPOCTPAHCTBEHHbIX AaHHbIX yaobHa Ans nsobpaxeHns BOOHbIX
00beKkToB (pek, 03ép, BO4OXpaHUNULL,, ©OMOT, CKBaXWH KU Ap.), AOpor,
KOMMYHUKaUMA 1 Np., @ CETOMHAss MoAeslb NPOCTPAHCTBEHHbIX OAaHHbIX
yoobHa ansa nsobpaxkeHus penbeda MECTHOCTH.

[Nnsa NoAroToBKM CETOYHbLIX AAaHHbLIX YAcTO MCMOMb3YOT AaHHbIE B
BEKTOPHOM chopmare.

BaxHenwunm HegocTaTkoM npeacTaBneHust penbeda B Buae
perynspHon MaTpuubl SIBNSIETCA HECOOTBETCTBME KOOPAMHATHOW CETKM
(Toyek maTpuubl) CTpyKType penbeda. 3gecb npegnonaraetcs
pPaBHO3HAYHOCTb BCEX TOYEK LMGPOBOM MOLEenn U [onyckaetcs
BO3MOXHOCTb UrHopupoBaTb o0cobble, Haunbonee 3HauYUMble TOYKM
penbeda, HaxoAaswmecs Ha nMHUMAX TanbBeroB W BOAOPA3nerios,
nepermbax ckatoB. B cBA3W C 3TMM, BaxHbIM sBNSeTCA BbIOOP
ONTMMAarnbHOrO LWara CeTkn (NPOCTPAHCTBEHHOIrO pa3peLLeHuns), Tak Kak ¢
€ero yBefIMdeHNeM pacTyT MorpewwHocTn ungpoBon mogenu, a c
YMEHbLLUEHNEM PE3KO BO3pacTaoT 06bEMbI JAHHBIX.

MpocTpaHCTBEHHOE pa3peLleHne (pasmep SYENKN CeTKU, NUKcens)
— [MaBHbIN napamMeTp, KOTOpbIM onpegenser TodHocTb LIMM/LMP
HenoCcpeaCTBEHHO U rmaporpaduyeckmx AaHHbIX, MNOfyYaeMbiX C Hee —
KOCBEHHO.

B naHHOM pasgene npeacraBneHbl Hanbonee nonynspHble Habopbl
LUMM/UMP n3 nmetowmxca B ceobogHOM JocTyne B UHTepHeTte. [na nx
ONUCaHUA  UCMONb30BaHbl MaTtepuanbl C oduuManbHbIX CanToB

npowssop,menel?l reogaHHbIX.
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5.2.2 UuhbpoBasa mogenb penbeca GTOPO30

CornacHo nHdopmauumn npomnssoanTens reogaHHbix, GTOPO30 —
rnobanebHasa LIMP, nogrotosneHHas Meonormndeckon cnyx6om CLUA (cm.
https://www.usgs.gov/centers/eros/science/usgs-eros-archive-digital-elevation-
global-30-arc-second-elevation-gtopo30?qt-science_center_objects=0#qt-
science_center_objects).

MpocTpaHCcTBEHHOE pa3spelueHne AaHHbix — 30" (NpMbnuanTensHO
900 m Ha — akBaTOpe). [naHoBble KOOPANHATBLI — AECATUYHbIE rpagycChl
WwnpoT 1 gonrot B cucteme WGS-84. BeicoTHada cuctema npeacrasnset

coboli BbICOTY Hag cpedHVMM ypoBHEM Mopsi B M. Ha okeaHbl AaHHble

OTCYTCTBYHOT.

npencrtaBlieHbl.

Manble ocTpoBa

nnowagbio  MeHee 1  KMm? He

B Tabnuue 5.2 npefctaBneHbl OCHOBHbIE XapaKTepUCTUKN Habopa

reogaHHbix GTOPO30.

Tabnunua 5.2 — Xapaktepuctukm reogaHHeix GTOPO30

XapakTepucTukm 3HaueHust
Mpounssogutenu "eonornyeckast cnyx6a CLUA (USGS)
VICTOYHMK AaHHbIX Tonc;:;);g:focg:;wﬁlmb"

[arta co3pgaHus 1996 .
[MpocTpaHCcTBEHHOE pa3peLLeHne 307x30”
"eorpaduyeckune koopamHaThbl wunpoTa, gonrota
Cuctema koopamHat/BbICOT WGS84/EGM96

OxBat

rno6anbHbIN (TOMBKO cyLla)

CneumanbHble 3Ha4YeHus

9999 — aAnda okeaHa

OueHKka TOYHOCTU MO BbICOTE (B
aosepuTenbHOM uHTepBane 95%)

30 m

BbixogHon chopmat LIMP

USGS DEM, SHP

Ccbinka ans ckaunBaHus gaHHbIX

http://www.webgis.com/terr_world.html

Paamep parmeHTa ans
CcKaunBaHus

40°x40°
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AbcontoTHaa TodHocTb BbicOT GTOPQO30 cunbHO u3MeHsieTcsl B
3aBMCMMOCTM OT UCXOOHbLIX AaHHbIX. B wutore, nuHerHas owunbka,
3asBNneHHas npomssoauTenem, gocturaet 160 m.

[nst TOYHbIX MOPAOMETPUYECKMX PabOT B rMapOSIOrM4eckux Liensx
GTOPO30 He nogoxoouT u3-3a HeOoCTaTOYMHOro MNPOCTPAHCTBEHHOrO

paspeLleHnsi U TOYHOCTH.

5.2.3 Undposas mogens penbecga SRTM

CornacHo  vHdoOpMauum  NpoM3BOAUTENS  reodaHHbIX  (CMm.
https://www2.jpl.nasa.gov/srtm/SRTM_paper.pdf), SRTM (Shuttle Radar
Topography Mission) — rnobansHasa LUIMP c¢ paspelwweHnem 1” (MpymepHo
30 m — Ha akBaTope).

Mpogykt SRTM paspabotaH B CLWA coBmectHo NGA
(HaumoHanbHOe areHTCTBO reonpocTpaHcTBeHHOM pa3senkun) u NASA
(HaunoHanbHoe areHTCTBO NO a3pOHABTMKE N KOCMOHaBTUKE).

HanHuble ana SRTM 6binn nonydeHsl B 2000 r. ¢ NOMOLLbIO
pagapHou Tonorpadnyeckon CbeMKM Oonbluen vactu TeppuTopumn
3eMHOro wWapa, 3a WCKIIYEeHMEM CaMblX CeBepHbIX (CeBepHee
60°20°C.1U.) 1 caMbiX KOXXHbIX LUMPOT (HoXXHee 56°10.11.), a Takke OKeaHOoB.

MpocTpaHCTBEHHOE paspelleHne AaHHbix SRTM  npumepHo
COOTBETCTBYET MacwTabHomy psagy 1:200 000.

[aHHble SRTM npeactaeneHbl B dopmaTe HGT No agpecy:
https://dds.cr.usgs.gov/srtm/version2_1/SRTM3).

CywectByeT Tpu Bepcun gaHHbIX: npegeaputenbHasa (unfinished,
Bepcusa 1), pesynbtupytowasn (finished, Bepcua 2) n obpabotaHHas.
PesynbTupylowaa Bepcus  npowna  AOMOfHUTENbHYD  0BpaboTky,
BblaeneHne ©6eperoBblX NUHUA W BOOHbIX OOBLEKTOB, UNbTPaLUIO
OLUMBOYHbIX 3HAYEHU.

MacwTabbl oxBaTa gaHHbIMM SRTM nokasaHbl Ha puUcyHke 5.2.
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PucyHok 5.2 — lNMokpbiTne gaHHbiMM SRTM (Mo gaHHbIM

https://www?2.jpl.nasa.gov/srtm)

B HomeHknatype AgaHHbix SRTM HasBaHve dparmMeHTa AaHHbIX
COOTBETCTBYET KOOpAMHaTaM ero reBOoro HwxHero yrna. Hanpumep,
n45e136 3HauuT 45°c.1w., 136°B.4.

[ononHWTENbHO € AaHHBIMK BbLICOT PACMPOCTPAHATCA TaKke
OaHHble No BOoAHbIM oO6bekTam (SWBD — SRTM Water Body Data),
npeacTaBneHHble B popMmaTe AaHHbIX SHP. BbicoTa okeaHoB paBHa 0 M.
BbicoTbl BOgoeMoOB (Hampumep, 03Ep) MOCTOsAHHbBI. BbicoTa pek
MOHOTOHHO MOHMXaeTCs, YTOObl COXpaHWUTb NpaBUNbHLIA CTOK. BogHble

00bEeKTbI UMEIOT cneayoLLyo MHdopMaumio B aTtpubyTnsHom Tabnuue:

- OKeaHbl — BA040;
- 03épa — BHO080;
- pekn — BH140.

B Tabnuue 5.3 cBedeHbl OCHOBHbIE XapaKTepUCTUKM Habopa

reogaHHbix SRTM.
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Tabnuua 5.3 — Xapakrtepuctmki reogaHHbix SRTM

XapakTepucTukm 3HayeHuns
Mpounssogntenu NGA, NASA (CLLA)
UcTouHMK pagapHas Tonorpaduyeckas cbemka

[arta co3pgaHus

2000r

AKTyanbHas Bepcus

2017r. - ynyyweHHasi Bepcusa SRTM V3 (2.1)

lMpocTpaHcTBEHHOE
paspeLlueHune

17x1”

eorpadpunyeckune
KoopAuHaTbI

reorpaduyeckas (Lmpota, gonrota)

Cuctema KoopAanHaT/BbICOT

WGS84/EGM96

Oxsart

60°c.w. — 56°0.1u.

CneumnarnbHble 3Ha4YeHust

32768 — ans NnpobenoB B AaHHbIX,
0 — ansa Boapl

OueHka TOYHOCTU NO BLICOTE
(B poB. nHTepsane 90%)

16 m

OueHka TOYHOCTM B NnaHe (B
noB. nitepaane 90%)

20 m

Habopbl reogaHHbIX

LIMP, Bepcusa 2.1
BbicoThbl (CGIAR) 1 BogHble 06bekThl (SWBD)

BbixogHon chopmat LIMP

HGT, GeoTIFF

Ccbinka ons ckaumsaHus
OaHHbIX

https://dds.cr.usgs.gov/srtm/version2_1/SRTM3

Paamep parmeHTa ans
CcKkaunBaHus

1°x1°

MpakTnyeckoe

cpaBHeHue

pgaHHbiXx SRTM ¢ gaHHbIMu,

NONMyYeHHbIMU C LMPOBLIX ToMnorpaduyecknx KapT U nnaHoB (CM.

rlpVIJ'IO)KeHI/Ie A), NnokasbiBaeT, YTO AaHHbl€ B pAge Criy4aeB CyLLeCTBEHHO

pacxogdaTca U He COOTBETCTBYHOT Tpe6OBaHI/IF|M K TOYHOCTW npoBeneHuns

KapTomeTpuyeckux pabort [1].

Ha pucyHke 5.3 npencraBneHa LUMP Ha nonyoctpoB KamuaTtka,

COCTaBIieHHass Mpov3BOAUTENSIMA MO reogaHHbiM SRTM (cbemka OT

12.02.2000 c paspeweHnem 30 m).
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-58°

-56°

54°

-52°

158° , o 162° 164°

PucyHok 5.3 — PenbedHas kapTta Ha nonyocTtpoB KamyaTka no gaHHbIM
SRTM (https://www2.jpl.nasa.gov/srtm/russia.htm).
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5.2.4 UuhpoBasa mogenb penbecda MERIT DEM

CornacHo wHdopmauun npoussogutens (cm. http://hydro.iis.u-
tokyoac.jp/~yamadai/MERIT_DEM/), MERIT DEM — rno6ansHas LIMP ¢

paspeweHnem 3” (npumepHo 90 M — Ha aKBaTope).

Lndpposass mogens penbeda paspaboTtaHa B AnoHun. [JaHHble
ans MERIT DEM nony4yeHbl nyTeM YCTpaHeHusi OwMOOK BbICOTbI B
CyLLeCTBYHOLWMX UMdpoBbIX Mogensx penbeda (SRTM, ALOS AW3D,
Viewfinder Panoramas' DEM). B ocHOBHOM, ownbkn Obinn yCcTpaHeHbl Ha
paBHUHE B OONbLUMHCTBE KPYMHbIX PEYHbIX MOMM U B 3abonoveHHown

NIecUcTom MECTHOCTH.

MacwTtabbl oxBaTta gaHHbiMn MERIT DEM nokasaHbl Ha puUCyHke

ol rt 1
IndFd ]

0
EQ

PucyHok 5.4 — MNokpbiTne gaHHbiMm MERIT DEM (c canTa
http://hydro.iis.u-tokyoac.jp/~yamadai/MERIT_DEM/)

B Tabnuue 5.4 npeactaBneHbl OCHOBHbIE XapakTepPUCTMKN Habopa
reogaHHbix MERIT DEM.

OaHHble MERIT DEM MOXHO 3arpy3uTb nocre perucrpauuu Ha

cante npomn3soaunTeEnA. ,D,aHHbIe MOXHO Mcnonb3oBaTtb 6ecnnatHo and
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Hay4HbIX uUccnegoBaHMM W B obpasoBaHun. Mcnonb3oBaTb B
KOMMEPYECKUX Lenax Takke pas3pelleHo, HO MOofyyYeHHble AdaHHble,
OCHOBaHHble Ha MERIT DEM, pomkHbl 6biTb 06LEOCTYMHbIMMY,

COrflacHo Monb30BaTENbCKOM NULIEH3UMN.

Tabnuua 5.4 — Xapaktepuctukm reogaHHbix MERIT DEM

XapakTepucTukm 3HaueHus
Mpounssogntenm Dai Yamazaki&Co. (AnoHus)
UcTouHuk SRTM3 v2.1 and AW3D-30m v1
[arta co3pgaHus 2018
AKTyanbHas Bepcus 2019r.
MpocTpaHcTBEHHOE 37%3"
paspeLlueHne
"eorpaduyeckune

LmpoTa, gonrora
KoopauHaTbl
Cucrema WGS84/EGM96
KoopanHaT/BbICOT
Oxsat 90°c.w. — 60°0.1u.

OueHka ToYHOCTU No
BbicOTE (B AOBEPUT. 9m
nHtepsane 95%)

OueHKka ToOYHOCTU B
nnaHe (B 4OBEPUT. 12-14 m
nHtepsane 95%)

LMP (MERIT_DEM) n

Habope! reoAanHeIx Habop ruaporpadmyeckmx agaHHbIX (MERIT Hydro)

BbixogHon chopmat LIMP GeoTIFF
http://hydro.iis.u-

Ccblinka ans ckavymBaHus tokyo.ac.jp/~yamadai/MERIT_DEM/

OaHHbIX http://hydro.iis.u-

tokyo.ac.jp/~yamadai/MERIT_Hydro/

Paamep parmeHTa ans
cKkaunmBaHus

5°x5°

Mmsa dhanna B Habope AaHHbIX COOTBETCTBYET LUMPOTE U JOMroTe
LeHTpa HWKHEero neBoro nukcensa gparmeHTta. Hanpumep, koopanHathl

HWXHEro nesoro yrna gpparmeHTa n60e031 o3HadvarT — 60°c.w. n 31°8.4.
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Ha 6asze MERIT DEM 6bin paspabotaH rugporpaduyeckmin
Habop pAaHHbix MERIT Hydro. Habop p[aHHbIX COOLEPXWT KapTbl
HanpaeneHus notoka (Flow Direction Map), HakornneHus mnoToka
(Upstream Drainage Area), ruaponornyeckn CKOppeKTUPOBaHHbIX BbICOT
(Adjusted Elevation) v wupuHbl pedHoro kaHana (River Width). JaHHble
NUMeIT TOT Xe NPOCTPAHCTBEHHLIN OXBAT U paspelleHune, 4to n MERIT

DEM n AOOCTYMNHbI ANA CKa4nBaHUA Ha cante npomn3soguTens.

5.2.5 UudpoBas mogenb penvedga ASTER GDEM

CornacHo MHdopMaLmn npoussoaunTend (cm.
https://asterweb.jpl.nasa.gov/gdem.asp), ASTER GDEM (ASTER Global
Digital Elevation Model) — rnobanbHas LMP ¢ paspewenHnem 1"
(npmepHo 30 M — Ha akBaTope). HdaHHble gnsa LUMP nony4yeHbl nyTém
NCNONb30BaHNUS YCOBEPLUEHCTBOBAHHOIO CMYTHMKOBOrO paguomMeTpa
ASTER. Mpoaykt ASTER GDEM paspa6otaHn METI (MuHuctepctso
3KOHOMMKMW, TOProBM N NPOMbILLIIEHHOCTU ANoHMM) coBMecTHO ¢ NASA
(HaumoHanbHOe areHTCTBO No aspoHaBTMKe U KocMoHaBTuke CLUA).

[aHHble GecnnaTHbl M AOOCTYMHbl ONS CKadvMBaHWSA Yepes
reocepsucel NASA. Ha pacnpocTtpaHeHMe [aHHbIX CywecTByeT
OrpaHVyeHne: OCHOBHOW MPUHUMN — HEeBO3MOXHOCTb W3BEeYeHUs
NCXOAHbIX AaHHbIX 6e3 noTepb. Ecnn Ha ocHOBe nonyyYeHHOro npogykTa
MOXHO BbIMMCMUTb OPUTMHarNbHblE 3HAYEeHWs X-y-z, Torga [AaHHbIN
NPOAYKT pacnpoCTpaHsiTb HEMb3s.

Mpumepbl  NPOM3BOAHBIX  MPOAYKTOB,  KOTOpPblE  HEenb3si
pacnpoCcTpaHATh:

- [aHHble 3KCrnopTupoBaHHble 13 hopmata GeoTIFF B dhopmathl

ESRI;

- pasbueHne gaHHbIX U pacnpocTpaHeHne B BUAE hparMeHTOB,

OTIIMYHbIX OT OpUrMHanNbHbIX 1°X1°;
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- W3MeHeHne eanHny nsMmepeHund, HanpmmMmep, MeTpoB Ha beTbI.

ASTER GDEM pacnpoctpaHsietca B oopmaTtax GeoTIFF n PNG

B reorpaduyeckor cucteMe KOopAuHaT (LumpoTa/gonroTa).

B Tabnuue 5.5 npeacTaBneHbl OCHOBHbIE XapaKTepUCTUKN Habopa

reogaHHbiXx ASTER GDEM.

Tabnunua 5.5 — Xapaktepuctukm reogaHHeix ASTER GDEM

XapakTepucTukm 3HaueHus
Mpounssogutenu METI (Anonunsa) u NASA (CLLA)
VICTOUHMIK cTepeonapbl ONTUYECKUX CHUMKOB

ceHcopa ASTER cnyTHuka Terra
[arta co3pgaHus 2009r
AKTyanbHas Bepcus 2019r. - yny4dweHHasa Bepcus (v.3)
lMpocTpaHCcTBEHHOE pa3peLLeHne 1"x1”

"eorpadunyeckune koopamHaThl

LnpoTa, gosnrota

Cuctema koopauHar

WGS84/EGM96

Oxsart

83° c.w. — 83° 10.1L.

CneumanbHble 3Ha4YeHus

9999 — ansa npo6enoB B AaHHbIX,
0 — ansa BoAapl

OLeHka TOYHOCTM MO BbICOTE
(B poB. nHTepsane 95%)

20 m

OueHka ToYHOCTU B MniaHe
(B poB. nHTepsane 95%)

30 m

Habopbl reogaHHbIX

LIMP, version 3 (GDEM 003) 1 Habop
AaHHbIX BOAHbIX 06bekToB (ASTWBD)

BeixogHon popmat LUMP

GeoTIFF, PNG

Ccbinka ans ckaunmBaHus OaHHbIX

https://asterweb.jpl.nasa.gov/data.asp

Paamep pparmeHTa ans
CKaunBaHus

1°x1°

Uma danna dparmeHTa cooTBETCTBYET LWMUPOTE W Jomnrote

reomeTpmy4eckoro ueHTpa HWKHero JeBoro ruKkcens (bparmeHTa.

Hanpumep, koopauHathl

HWXHEro

ieBoro yrna

dparmeHTa

ASTGTM_N30EO056 o3Ha4vatoT — 30°C.w. 1 56°B.4. Kaxabin dparmeHT
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LIMP copepxuT aBa channa: cdann yudposon mogenu penbeda (LIMP)
1 cbann koHTpons kavectsa (QA).

B Tekywen Bepcum (v.3) ASTER GDEM 6binu naeHTMhnumpoBaHsbl
BOAHble 06beKTbl. [1na 3aMeHbl HEKOPPEKTHbBIX AaHHbIX UCMOMb30BaHbI
apyrve LUMP: SRTM, NED (National Elevation Dataset; USGS), CDED
(Canada digital elevation data) v agp.

MpownssognTenun yteepxaatoT, 4to ctatuctndeckn ASTER GDEM
COOTBETCTBYET MpeaBapuUTEribHOW OLEHKe BepTUKarbHOW TOYHOCTU B
20 m (B poBeputenbHoM uHTepBane 95%) no scemy mupy. Npu aTom,
TOYHOCTb HEKOTOpbIX parmeHToB nydwe 20M, a HeKoTopbIX
CYLLLeCTBEHHO Xy>xe. HecMoTps Ha To, YTO ropu3oHTarbHOe pa3peLleHue
OaHHbIX — 30 M, MMHMManbHBIA pasmMep UMAEHTUPULNPYEMOro S1EMEHTa
Tonorpadumn coctaensaet 100 — 120 m. MpoayKkT cogepXxuT aHoManum m
apTedakTbl, KOTOPbIE YMEHbLUAIT €ro NPUMEHUMOCTb B WHXEHEPHbIX
3agadvax, TaKk Kak OHW MOryT BHOCUTb CyLLECTBEHHble OLMOKM Ha

noKanbHbIX MaclTabax.

5.2.6 UudpoBasa mogenb mectHoctn ALOS AW3D

CornacHo MHdopMaLmn npoussoaunTend (cm.
https://www.eorc.jaxa.jp/ALOS/en/aw3d30/), ALOS AW3D (ALOS
World 3D Topographic data) — rmo6anbHas LIMM c paspelweHuem 1"
(npyumepHo 30 M Ha skBatope). bbina nonydeHa nytem o06paboTkm
AaHHbix 33 co cnytHuka ALOS. lMpoaykt ALOS AW3D paspaboTaH
Daichi, AnoHus.

[aHHble GecnnaTHbl M AOOCTYMHbI ONS CKadvMBaHWS Yepes
reocepsucbl npousBoauTensa AaHHbiX. [1pomsBogHble oT ALOS AW3D
MOXHO MCnonb3oBaTb ANA  HEKOMMepYecKoro npuMeHenuns. [ns
KOMMepYEeCcKoro NpuMeHeHns — HeobxoaMMo yBeAOMUTb NPON3BOAUTENS.

[nsa 3arpy3ku gaHHbIX TpebyeTcsa permctpaumsi Ha canTe.
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B Tabnuue 5.6 npeacTaBneHbl OCHOBHbIE XapaKTepUCTUKN Habopa

reogaHHbix ALOS AW3D.

Tabnuua 5.6 — Xapaktepuctuku reogaHHbix ALOS AW3D

XapakTepucTukm 3HaueHus
Mpounssogutenu Daichi (ALOS), AnoHus
McTouHnk OanHble 33 co cnyTtHuka ALOS

[ata co3gaHus

2006 .

AKTyanbHas Bepcus

ALOS World 3D-30m (AW3D30) sep. 3.1, 2020r.

MpocTpaHCcTBEHHOE oT 1"x1”(30x30 M) — OTKpPbITbIE AAHHbIE;
paspeLueHne 0o 0,1"x0,17(2,5x2,5 M) — koMmepyeckas Bepcusi
eorpadcuueckune

Wwm1poTa, gonrota
koopauHaTbl
Cucrema WGSS4/EGM96
KOOpAMHAaT/BbICOT
Oxsat Becb mup

CneumanbHble 3Ha4YeHus

9999 — ansa NpobenoB B AaHHbIX,
0 — ans Boabl

OueHka TOYHOCTU B MraHe
(B poB. nHTepsane 90%)

5m

OueHka ToYHOCTU No
BbicoTe (B AOB. UHT. 90%)

5m

Habopbl reogaHHbIX

LIMM, Bepcusa 3.1 (B bopmate GeoTIFF) u
WHpopmMaums 0 AaHHbIX (B hopmaTte TXT)

BbixogHon chopmat LIMP GeoTIFF
Ccblinka ans ckavymBaHus https://www.eorc.jaxa.jp/ALOS/en/aw3d30/data/
OaHHbIX index.htm

Pasmep parmeHTa ans
cKkaumBaHus

1°x1°

dannosas CTpykTypa gaHHbix ALOS AW3D:

- DSM ¢palin: BbicoTa Hag ypOBHEM MOpPH;

- MSK ¢patin: macka nHgpopmaumm (obrako u cHer, Mope);

- QAI ghatin: nucopmauus o rapaHTUsaX Ka4yecTBa;

- HDR ¢paln: metagaHHble o caine;

- LST gpadn: cnucok gaHHbIX, Ucnonb3yemMbix Ang nonyveHuns LIMM.
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5.2.7 BobiweykasaHHble LIMP 1 kapTbl U3 OTKPbITbIX MICTOYHUKOB Ha
AaHHbI MOMEHT He PEeKOMEHAYIOTCS K MCMNOMNb30BaHUIO B MHXEHEPHO-
rMAPONOTMYECKUX pacdeTax [Ana onpegeneHns  rugporpaguyeckmx
XapaKTepUCTUK, TaK KaK OHU:

- He COOTBETCTBYIT TPeOOBaHMAM MO TOYHOCTU, YCTAHOBMEHHbBIM B
Poccunckon ®epepaumm [1];

- Haxo4aTca B CUCTEMax KOooOpAWHAT W BbICOT, OTIIMYHBIX OT
npuHATLIX B Poccuinckon epepauum [2];

- He npuBsA3aHbl K OMOPHOM reodesnveckon cetn Poccuiickon
depepaumn, 1, Kak crneacrevMe, UMEKT Henpeackasyemble owunbku B
MECTOMONOXEHMUN U MO BbICOTE.

- He COOTBETCTBYIOT no macwTtaby, NMOCKOMbKY nx

NpocTpaHCcTBEHHOE pa3pelleHne 30 m n Gonee.

CayY reogaHHble MOryT OKa3aTbCsd NON1e3HbIMU A5A BU3yann3aunm
MECTHOCTWN, npe/J,BapMTeanoﬁ OUEHKN pa3MepoB BOAHbIX 00BLEKTOB U

obLero npeacTaBneHns 0 xapakrtepe penbeda.

5.3 KapTorpacmyeckme matepmansbl
5.3.1 TpeboBaHuA k KapTorpadnyeckum mMarepmanam

B kayecTBe OCHOBHbIX KapTorpadu4eckux maTtepuanoB Ans
onpeaeneHns rmaporpauyecknx xapakTepmcTnk BOAHbIX 0OGBEKTOB U NX
BOAOCOOPOB pekoMeHAYyeTCsl UCnonb3oBaTb Tonorpaduyeckne KapTbl
Poccuinckon deagepaunn kpynHoro macwrtaba ot 1:10 000 go 1:100 000,
a Takke Tonorpadmyeckne nnaHbl MECTHOCTM U pasfnuyHble
COBpPEMEHHbIEe TEMATMYECKME KapTbl (TMOPOoreonornyeckme, NoYBEHHbIE U
ap.) Hanbonee KpynHoro maclwtaba B cootseTcTBumn ¢ P 52.08.874.

Tonorpadmyeckne kKapTbl SBRASKOTCA 06LLEerocygapcTBEHHbLIMU

KapTamMu. OHun cocTaBnsTCA B CTPOromM COOTBETCTBUU C NMOJTOXKEHUAMMWN,
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WHCTPYKUMSIMA M YCNOBHbIMW  3Hakamu, paspaboTaHHbiMM B
depnepanbHon cnyxbe rocyaapCTBEHHOW perncTpauun, Kagactpa u
kaptorpacum (PocpeecTtp, cm. http://www.rosreestr.ru/).

CoBpeMeHHble KpynHOMacliTabHble Tonorpaduyeckme KapTbl
XapakTepusylTCsl OTCYTCTBMEM CYLLECTBEHHbIX WCKaXeHun 3a c4yeT
NPOEKUUN, BbLICOKOW TOYHOCTbIO U306paxeHMs BCEX ONEeMEHTOB
coaepXXaHusi, CnnoLWHbIM NOKPbITUEM TEPPUTOPUM 1 NOITOMY MOTYT BbITb
NCNoNb30BaHbl B KAYECTBE OCHOBLI A5l MPOBEAEHMS KAPTOMETPUYECKMX
paboT B ruaponornyecknx Lensx.

ToYHOCTb Nony4aemomn ¢ KapTbl rngporpacudeckon nHopmauum
3aBMCUT B NEPBYIO ovepeab OT MacliTaba, B KOTOPOM COCTaBfeHa kapTa.
Yem kpynHee macwtab Mcnonb3yemol kapTbl, TEM Bbille TOYHOCTb
onpegensiemMblx N0 Hel rmaporpadPUIECcKUX XxapakTepuUCTmK.

B TpeboBaHuMsX K TOYHOCTM rocyaapCTBEHHbIX TONorpadonuyeckmx
KapT M rocygapCTBeHHbIX Tonorpadudecknx nnaHos [1] gonyckaroTcs
cpedHue norpeLwHocTn penbeda, npuBeaeHHbIe B Tabnuue 5.7.

Mpu onpegenennn rngporpaduyeckux XapakTepucTuk B NepByto
oyepeab HEOBXOOUMO YCTAHOBUTb, KaKyld TOYHOCTb MOXET obecneuntb
Tonorpadudeckas kapta BbibpaHHOro macutaba.

M3BECTHO, YTO C NepexonoM K kaptam 6onee menkoro macwtaba
N3MEHSIOTCH KaK KayeCTBEHHble, Tak WU KONMYEeCTBEHHbIe MNokasaTenu
rmgporpaduyecknx xapakTepuctuk B pesynbrare otoopa n o6obLeHuns
n3obpaxaemMbix 0ObLEKTOB, a, CneaoBaTesibHO, CHUXKAETCS TOYHOCTb MX
onpegenexHuns. Tak, Hanpumep, 3a cyeT 0606LIEeHMA MENKUX W3BUIWH
pycen pek 1 KOHTYpPOB YroAaui CoKpallaeTest X AnvHa, a 3a c4eT otbopa
YMEHbLLIAETCs1 KONMMYecTBO n3obpaxaeMblix Ha KapTe oObekToB: 03ep,
peK, OTAenbHbIX Yy4yacTKoB neca, 6onot wm gpyrux yrogun. OpHako
NCNonb3oBaHMe KpynHomacwTabHbiX KapT, obecneymBasi BbICOKYHO
TOYHOCTb ONpeAensaemMbiX MAporpauyecknx XxapakTepucTuk, Pesko

yBenuymBaeTt obbem KapTOMETPUYEeCKNX pa60T.
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Tabnuuya 5.7 — [JonycTMmble cpegHue norpeLHocTy penbeda

MacwwTab Honyctumas
Tonorpadu- cpeaHss
tP o Xapaktep MecTHOCTH peA 1
YeCKOW KapThl, MOrpeLLHOCTb
nnaHa
1:2 000 PaBHMHHadA ¢ yKrnoHOM A0 2°, OTKpbITas 0,25 h
PaBHMHHas ¢ yKIoHOM [0 2°, OTKpbITas (npu 033h
BblcOTe ceyeHunsi 0,5 m) '
BcxonmneHHas ¢ yknoHoM ot 2° o 6°, ropHas
B [ONTMHAX, OTKpbITas
PaBHMHHas ¢ yKIoHOM [0 2°, 3aneceHHas 0,38 h
PaBHMHHas ¢ ykIoHOM [0 2°, 3aneceHHas (rnpu 050 h
BblcOTe ceyeHunsi 0,5 m) '
BcxonmneHHas ¢ yknoHamu ot 2° Ao 6°, ropHas
B AONUHAXx, 3aneceHHas
1:10 000 |lMnocko-paBHMHHas C YKITOHOM [0 1°, OTKpbITas 0,25h
lMnocko-paBHMHHAaA C YKIOHOM [0 1°, 038h
3aneceHHas '
PaBHUHHaZA, BCXONMeHHasi, ropHas u
npearopHas B AONUHAX C YKITOHOM OT 1° u 0,33 h
bonee, oTKpbITas
PaBHUHHaZA, BCXONMeHHasi, ropHas u
npeAaropHas B AONIMHAX C YKITOHOM OT 1° u 0,50 h
Gonee, 3aneceHHas
1:25 000, |lnocko-paBHWHHAs, paBHUHHaSA,
1:50 000, |BcxonMnieHHas, ropHas v npearopHasa B 0,33 h
1:100 000 |monuHax, oTKpbITas
lMnocko-paBHMHHasA, paBHUHHaS,
BCXOJIMIEHHas, ropHasa 1 npegropHas B 0,50 h

OOoNunHax, 3aneceHHas

1) h — BbicOTa ceveHus penbeda Ha KapTe.
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Mpn pabote cC kapToM HeobXoAMMO pPYKOBOACTBOBATLCS
YCNOBHbIMM  3Hakamn, obpasuyamum  WPUEDTOB U COKPALLEHUN,
OEenCcTByOLWLMMN B Nepuo, COOTBETCTBYHOLUIN Nepuoay COCTaBneHusa u
n3gaHusa Ucnonb3yeMblx KapT, corfiacHo pekomeHgaumam P 52.08.874.

Mcnonb3yemble KapTbl OOMMKHbI OTOOpaxaTb COBpPEMEHHOE
COCTOSIHME BCEX 3MNEMEHTOB COAepXaHus W, Npexge BCEero BOAHbIX
00BbEeKTOB, MX BOAOCOOPOB U ApYyrMx NPUPOOHbIX OOBEKTOB MECTHOCTY,
NPUMEHSIOLLNXCA ON18 onpegeneHnst rmaporpadmyecknx XxapakTepucTuK.

CeefeHus o roge Tonorpadmyeckon cbeMkm 0bbIYHO YKa3biBalOTCA
Ha Kaxgom nucte Tonorpaduyeckon KapTbl. Mcnonb3oBaHue
yCTapeBLlNX KapTorpaduyecknx matepuanos Mpu Hanuunmm HOBbIX,
CYLLECTBEHHO  OTNMYaKLWMXCA NO  COAEPXKaHUMI U TOYHOCTU
KapTorpadumyeckmx maTepmanos, Ans onpeneneHms rmgporpadumyeckmx

XapaKTepucTtuk HegonycTtmnmo.

K umdpposon kapTte TpeboBaHua onpegeneHbl B TOCT P 52293,
FOCT P 51608. CopepxaHue undposom KapTbl OOJITKHO
COOTBETCTBOBATb COLEPXKaHUIO Tonorpagu4eckomn KapTbl

CooTBEeTCTBYHOLLEero macwTaba.

CneumanbHbIX nuueH3un pns paboTbl € Tonorpaduyecknmm
KapTamm He Tpebyetcsa. Kaprtorpadmyeckne matepuansl B Maclitabe
1:100 000 1 menbye HaxogaTCA B OTKPbLITOM JOCTyne v npuobpeTatoTca
cBoboaHo.

Mo Bcem Bonpocam, CBSA3aHHbIM C NOydeHneM Tonorpadmnyeckmx
kapT n nnadHoB, LUMP un opTtodoTonnaHoB Ha Tepputopuio Poccun,
Heobxoanmo obpawatbes B PocpeecTtp no agpecy:
http://lwww.rosreestr.ru/. Tlonck kapTorpaduyeckux maTepuanoB MU UX
3aKka3 MOXHO npowussectn B PepepansHoMm hoHOE NPOCTPaHCTBEHHbIX

OaHHbIX PocpeecTpa (cm. https://cgkipd.ru/fsdf/service/).
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5.3.2 CucteMbl KOOpPAMHAT U BbICOT

K cucrtemam koopamHaTt Poccunckon depepaumm TpeboBaHus
onpegeneHbl B FTOCT 32453 n TOCT P 52572.

B kayectBe mogenu nNoBEpPXHOCTM 3eMnv Ans Tonorpagouyeckmx
KapT wucnonb3yetca annuncoug BpaweHus. OH 3agaetca  ABYMA
napametTpamuM — pAnAvHaMuM [ABYX pasfnuyHblx nonyocen a M b n
KoadhdbuumeHTom cxaTtus f.

CoBOKYMHOCTb NapameTpoB, onpegenstowmx dopmy annuncovaa
N ero nonoxeHue B Tene 3emnu, OnMcbiBaeTCst CUCTEMON KOOPAMHAT.

C 1942 ropa pana Tepputopun Poccuiickon depepaunn
ncnonbeadyetca annuncouns Kpacosckoro. Ha ero ocHoBe 6binn co3gaHbl
cuctembl koopauHat CK-42 u CK-95. CornacHo noCTaHOBMAEHUIO
MpaBuTenbCcTBa [2] 3T CUCTEMBI KOOpPAMHAT NpUMeHsoTea Ao 1 aHBaps
2021r.

CK-2011 BBepeHa B pgewncteBue ¢ 01.01.2017 ansa BbINONHEHUs
reogesnyeckux u kaprtorpaduyeckux pabot B3ameH CK-42 n CK-95
cornacHo [2]. Npun aTom koopAanHaTbl 06bEKTOB B cTapbix cucremax (CK-

42, CK-95) n B HoBou 'CK-2011 moryT otnuyatbcsa Ao 100 m n 6onee.

NMOHACC pabotaet B cucteme koopauHat [13-90.11, koTopas
nucnono3yetcs B Poccum Ona pelweHna HaBUrauuMoOHHbIX 3agdad W
BbINOSIHEHNSI reode3nyecknx U Kkaptorpaduyeckux pabot B MHTEpecax
060poHbI [2].

B HacTosilwee Bpems 3a npegenamu Poccun Haubonee wmnpokoe
ucrnonb3oBaHne nonyduna WGS-84. GPS coobuwaeTr koopauHaTbl B
cucteme WGS-84.

MapameTpbl 3NNUMNConaoB, NPUMEHSIEMbIE B CUCTEMAXxX KOOpAWHAT

B Poccuinckon depepaummn, ykasaHbl B Tabnuvue 5.8.
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Tabnuuya 5.8 — MNapameTpbl annMncomaos

Bonbluas Manas
HassaHue lop KoadhpuumeHt
nonyocb nonyocb
annuncouaoB | co3gaHus cxatusa 1/f
a, KM b, km
WGS-84 1984 6378,137 |6356,7523142452 298,2572236
M3-90.11 1990 6378,136 |6356,751 298,25784
KpacoBckui 1940 6378,245 |6356,863 298,2997381
MCK-2011 2011 6378,137 |6356,752 298,2564151

MNpeobGpasoBaHus koopauHaT TOYEK U3 OQHOW CUCTEMbI B APYryHO

ocyulectenstoTca cornacHo FOCT 32453.

CornacHo [2] B KkayecTBe roCyQapCTBEHHOM CUCTEMbI BbICOT
ncnonbayetca banTuiickas cuctema BbicoT 1977 r., OTCHET HOpMarbHbIX

BbICOT KOTOpOW BefeTcsi OT HyNns KpoHWwTaaTckoro doyTiTokKa.

Mog mectHom cuctemon koopamHat (MCK) noHumaeTcs ycrnoBHas
cucTemMa KoopauHaT, ycTaHaBnMBaemasi B OTHOLUEHWW OrpaHUYeHHOM

TEppUTOpPMK, HE MpeBbilatowWwen Tepputoputo cybbekta Poccuinckonm

depgepauuu.
MecCTHble  CMCTEMbl  KOOpAMHAT  yCTaHaBnMBaKTCA  ANs
npoBedeHns  reogesnyveckux W Tonorpadmyecknx  pabot  npwm

MHXEHEePHbIX WU3bICKaHUAX, CTPOUTENIbCTBE W IKCNNyaTaunun 30aHUNA K1

coopy>KeH|m7|, MeXxXeBaHun 3eMellb, BegeHnn KagacTtpoB n

OCYLLECTBJTIEHUN UHbIX cnelnanbHbIX pa60T.

Havano oTcyeta koopAuHAT U OPUEHTUPOBKA OCEN KoopauHaT
MECTHON CUCTEMbl CMELLEHbl MO OTHOLWIEHWMIO K Hadany oTcyeta wu
OpPUEHTUPOBKE OCen KoopAuHaT edWHOW rocynapCTBEHHOW CUCTEMbI
koopauHaT. C nomoLLbi0 napameTpoB nepexoga MOXHO Mnepentn ot

MECTHOW CUCTEMBbI K €ANHOWN roCcyapCTBEHHOW CUCTEME KOOpAUHaT.

33



CTOTTWN 52.08.48-2020

MecTHble cucTembl koopamHat Gasupytotca Ha ocHoBe CK-63,
koTopas Gbina paspaboTtaHa Ha Bcto TeppuToputo 6eiBiero CCCP B Buage

OJ10KOB.

Ha kapTax u nnaHax, COCTaBnsieMbIX B MECTHbIX CUCTEMaX,
npumeHsieTcss bantunckasa cuctema BolcoT 1977 r. B HEKOTOPbIX MECTHbIX

cucTemMax yCcTaHOBIIEHO CBOE (MECTHOE) Hayarno OTCYETa BbICOT.

[Ona HasBaHWA MECTHbIX cuUCTeM CyObekToB Poccuickon
degepauun yctaHoBNEHbI HOMepa. Hanpumep, mectHasi cuctema CaHkT-
Metepbypra HasbiBaetca «MCK-78». Homep mecTHOM cuctembl
KoopaAMHaT COOTBETCTBYeT HOMepy pernoHa. Ecnn  pervoH He
yknagplBaeTcs B O4HY 30HY (NpoTskeHHOCTb 6onee 3°), To aobaBnsaoTca

elle Homepa 30H (1,2, 3m T.4.).

Pasrpadpka ©n HOMeHknaTypa KapT B MeCTHOM cucteme
aHanormyHa pasrpadke M HOMeEHKnatype KapT B e4uHOW

rocygapcTBeHHOWN cucTeme.

5.3.3 KapTtorpadm4yeckne npoekuum

Ha BbiGop npoekunin BNMsieT MHOro hakTopoB, Hanpumep, pasMmep
BOAHOro obbekTa, ero LWMpOTHOE MNOMoXeHWe, KoHUrypauusa v ap.

B obwem cnyyae, gna Hebonbwnx M cpegHMX Mo pasmMepam

BOOHbIX 06BEKTOB 1 MX BO4OCOOPOB, NPOEKLMA JOIMKHA OblTb NnogobpaHa

TaK, YTOObI CKaXXEHMS ANVH 1 Nrowaaen He npesbiwanu 2 %.

Ans MUHMMM3AUMM UCKaXKEHUIN «KPYMHbIX» BOAHbLIX OGBHEKTOB U UX
BogocbopoB  (MpoTsKeHHOCTb0 6Gonee 6°) B CpeaHux LwmMpoTax
PEKOMEHAYETCS UCNONb30BaTbh LUMMMHOPUYECKME NPOEKLNN, a CeBEpHee
60-oin napannenn — asMMyTanbHble UNKU KoOHW4Yeckue. Npu aTom, Ans
N3MepEHNa OJIMH Nyylle NoaxXoasT PaBHOMPOMEXKYTOUHbLIE MPOEKUUN, a

ANS U3MEPEHUs NnoLaaen — paBHOBENUKME.
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HavMmeHbLlUMEe UCKaXEHUS NUHENHBbIX W YrNOBbIX BENWYUH Ha
OorpaHvyYeHHoM No AonroTe TeEpPUTOPUM MMEIOT Tornorpaduyeckmne KapThbl.
Tonorpaduyeckne kapTbl UMetOT npoekumio aycca-Kprorepa, koTopas
MaTemMaTUYEeCKN OMUCbIBAETCA TEMU Xe PopMyriaMmu, YTO U NPOeKuus
UTM (Universal Transverse Mercator). TpeboBaHus K npoekunsm
Tonorpadudeckux kapT u nnaHos Poccuinckon ®epepaumm npyBeaeHsl B
[1].

[na onpepeneHns rugporpaduyecknx xapaktepucTuk CpeaHux u
ManbIX BOAHbLIX O6BLEKTOB, M uX BOAoOCO6OpPOB, HEOOXOAMMO Ha
TonorpadPu4eckon KapTe BbINOMHUTL NepecyeT KOOpAuMHAaT B Mrockue
NPsIMOYronbHble KoopauHaTbl. Ha TOYHOCTb BbIMMCMEHMI CYLLECTBEHHO
BNUSIET MONOXeHne OoceBOoro MepuguaHa. [Npy yganeHum Toyek oT
OCEBOro MepuamMaHa MnorpeLlHoOCTb BbIMUCIIEHU BO3pacTaeT. Tem He
MeHee, B npegenax ofgHOro JfmMcta Tonorpaduyeckon  KapThl,

MOrpeLUHOCTb onpeaeneHuns nnowanen n AnvH He npesbiwaeT 1%.

5.3.4 HomeHknaTtypa kapTorpacguyeckux MaTtepuanos.

CTpPYKTYpHbIM 3fIEMEHTOM [OCYAAaPCTBEHHON Tonorpaduyeckomn
KapTbl UNM rocygapCTBEHHOMO Tonorpadnyeckoro nnaHa sABnseTcs nucTt
Tonorpadunyeckomn KapTbl unm Tonorpadguyeckoro nnaHa
COOTBETCTBEHHO. JIMCTbl roCyQapCTBEHHbIX Tonorpauyecknx KapT
nmetT opmMy Tpaneumi, CTOPOHaAMMN KOTOPbIX ABMASKOTCS N306paxeHus

MepuamMaHoB 1 napannenen.

OCHOBOIN CUCTEMbI OENEHUS rOCYOAPCTBEHHbIX TOMOrpadnyecKmx
KapT 1 NnaHoB Ha NUCTbI (ganee — pasrpadka) n cuctembl 0603HaYEHNS
rocygapCTBEHHbIX Tonorpadmyeckux kapT M nnaHoB (panee -
HOMeHKNaTypa) aBnseTca MexayHapoaHas pasrpadka n HoMeHknaTypa

nuncTos Tonorpaduyeckon kapTol MacwTaba 1:1 000 000.
JIncTbl kapTbl No napannenam obpasylT nosica, Kaxdbi no 4°
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LWUMPOThI, HAYMHAA OT 3KBATOpPa, a No MepuamMaHaMm - KONOHHbI, Kaxaas no
6° 4ONroThl, rpaHu1Lbl KOTOPbIX COBMaAatT C 30HaMu KapTorpaguyeckon
npoekuun [aycca-Kptorepa. HomeHknatypa nucta kapTbl MacwwTaba
1:1 000 000 coctouT 13 BykBbl, 06O3HaYatoLEeN NOAC, U LMpPbI HOMepa
KONOHHbI. [losica ob6o3HadalTca 3arnaBHbiMW  OyKBaMy NaTUHCKONO
andasuTa (oT A go U), HaunHas OT aKBaTopa K CeBepy U tory, a KONOHHbI
- apabcknmun undppamm (ot 1 go 60) ot mepuguana 180° ¢ 3anaga Ha

BOCTOK [1].

Ha pucyHke 5.5 npuBegeHa cxema pacrnonoXeHus nnMcToB KapTbl
macwiTabda 1:1 000 000.

Ha pucyHke 5.6 npuBegeHa pasrpadka U HOMeHKnatypa kapT
macwitTados ot 1:1 000 000 go 1:100 000.

Jinct rocypapctBeHHOM Tonorpaduyeckon kKapTbl MacliTaba
1:1 000 000 coaepxuT:
- 4 nncta kapTbl MacwTtada 1:500 000, koTopble 0603Ha4aKTCA
3arnasHbiMu GykBamu A, b, B, T;
- 36 nuctoB kapTbl MacwTaba 1:200 000 c o6o3Ha4YeHnEeM
pumMckumn undgpamm ot | o XXXVI;
- 144 nucra kapTel macwTaba 1:100 000, koTopble 0603Ha4aTCA

apabckumn undppamum ot 1 oo 144.

Jlnct kapTtbl macwTtaba 1:100 000 nonoxeH B OCHOBY pasrpadku

1 HOMEHKNaTypbl kapT 6onee KpyrnHoro macwwTaba (pucyHok 5.7).
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PucyHok 5.5 — MexagyHapoaHas pasrpadka NuMcToB KapTbl

mMacLutata 1:1 000 000

37



CTOTTWN 52.08.48-2020
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PucyHok 5.6 — Pasrpadka n HomeHknaTypa KapT MmacliTabos
ot 1:1 000 000 go 1:100 000

B ogHom nucte kapTbl MmacwTtaba 1:100 000 copepxaTtca 4 nucta
macwTaba 1:50 000, koTopble 0603Ha4alTCA MPOMUCHBIMKU BykBaMM
pycckoro andasuta A, b, B, I, Hanpumep, N37-120-B.

Jinct kaptel macwTtaba 1:50 000 copepxuT 4 nucta KapTbl
mMacwTaba 1:25000, koTopble 0603Ha4alwTCA CTPOYHbIMKM OBykBaMu
pycckoro andgasuTa a, 6, B, r, Hanpumep, N37-120-B-6.

Jinct kaptbl macwTtaba 1:25000 cogepxuT 4 nucta KapTbl
macwTtaba 1:10 000, koTopble 0GO3HayarTCa apabckumu Ludpamm
1, 2, 3, 4, Hanpumep, N37-120-B-6-4.

Jinct kaptel macwtaba 1:100 000 copepxut 256 nucToB
Tonorpadudecknx nnaHos macwrtaba 1:5 000, koTopble 0603Ha4valTCA
nopsigkoseiMn apabckumm umdpamm ot 1 oo 256, B3ATEIMU B CKOGKW,
Hanpumep, N37-120-(8). Jluct Tonorpaduyeckoro nnaHa macwTtaba
1:5000 cogepxut 9 nuctoB nnaHoB macwTaba 1:2 000, koTopble

0603HavalTCs PyCCKMMM CTPOYHbIMKM BykBamMu OT a OO U, Hanpumep,
N37-120-(8-e).
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PucyHok 5.7 — Pasrpadka n HomeHknaTypa kapT macutabos
oT1 1:100 000 go 1:5 000

Ha Tonorpadu4yeckon kapte napannenu nobpaxarlTca gyramu
OKpYXXHOCTEN, a MepuamaHbl — MNPAMbIMA NIMHUAMWU. YCIOBHbIE 3HaKW,
n3obpakatoLime oaHN U Te e 06bekThbl, Ha kKapTax macwTaba 1:25 000 -
1:200 000 no cBoOeMy HayepTaHUIO MOYTU OAMHAKOBbIE U OTMANYAOTCSH

TOJ1IbKO pa3MepamMn.

5.3.5 ConepxaHue Tonorpadmyeckux KapT

CornacHo P 52.08.874 "3 3NEeMEHTOB cofepxaHusi
Tonorpadonyecknx KapT Ans rMaponornvecknx paboTt Haubornbluee
3HayYeHne uMerT: o0bekTbl rugporpadum (o3epa, BOO4OXpaHWUNULLA,
npyabl, peku, pydybW, KaHanbl, KaHaBbl, 6orota wu ap.), penbed u
NMOYBEHHO-PACTUTENbHbBIA MOKPOB, pPaloOHbl PasBUTUSI KapcTa, a Takke
HaceneHHble NYyHKTbl, XO3AMCTBEHHbIE 0OBEKTbI 1 AOPOTH.

Osepa, BogoxpaHunuLia 1 npyabl Ha KpynHoMacwTabHbIX kKapTax
nokasbiBalOTCA B TOM Cfy4ae, ecnu ux nnowagb B MacwTtabe KapTbl
bonee 1 MM?, a Ha MenkoMacLUTaOHbIX KapTax - bonee 2 mm2. Ecniv o3epa

MMEeKT MEeHbLUYO nrowaib, HO ABJNAKTCA XapakTepHbIMU ONA OaHHOIo
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pavioHa, OHW MOKa3blBAOTCA Ha KapTax C HEKOTOPbIM YBENMYEeHUeM
nnowaan. HesaBncnumo oT pasmepa nokasbliBalOTCs BCE NpeCcHble 03epa
B 3acywnueblX M 6e3BOOHbIX panoHax, MuUHepanbHble, nevebHble, a
Takke 03epa, ABNSLNECA NCTOKAMMU pPekK.

Ha kpynHoMacLTabHbIX kKapTax NokasblBaTCS, Kak Npasusio, Bce
pekn, KaHanbl W KaHaBbl, HE3aBUCUMO OT WX MNPOTSHKEHHOCTH, 3a
WCKITIOYEHMEM TOPHbIX PaMOHOB, rae Ha kKapTax macwTada 1:50 000 un
1:100 000 pekn u pydybn anuHon MeHee 1 cm (B mMacwTtabe KapThbl)
MoOKasblBalOTCS HE MOSIHOCTbIO, a C YacTU4HbIM OTOopoM. Bce pekum
n3obpaxaroTcs B 0QHY UNn ABe NUHUW B 3aBUCUMOCTU OT UX LUMPUHBI 1
MacLwitaba kapTbl B COOTBETCTBUM C Tabnuuen 5.9.

Pekn, nsobpaxaemble B OAHY NWHUIO, NMOKasaHbl Ha KapTax C
NMOCTEMEHHbIM  YTOSWEHNEM JIMHUM OT WUCTOKA K YCTblO; pPeKw,
npoTtekawwme B MYCTbIHHbIX paMoHax W Tepswwmecs B nNeckax,
MOKa3bIBaAOTCA C MOCTENEHHbIM YMEHbLUEHUEM TOMLWMHbI K YCTbEBOW
yactn. TonwuHa NuHUKN, n3obpaxarolen peky, HaxoauTcs B npegenax
ot 0,1 go 0,5 mm. Mpun n3obpakeHnn pek B ABE NUHUN TOMLLMHA KaXXO0Wn
nuHum coctaBnseT 0,1 MM, a HaUMEHbLUMA NPOMEXYTOK MeXay HUMU

cocTtasngeT 0,3 Mm.

Tabnuua 5.9 — M3obpaxeHne pek Ha kapTax pasHbix macwTaboB B

3aBNCUMOCTU OT UX LLUNPUHDI

LLinpuHa pekun, M, Ha kapTax MacliTabos
M300paxeHune pekn Ha KapTe

1:10 000 | 1:25000 | 1:50 000 |1:100 000

B OfHY IVHMIO o 3 0o 5 0o 5 o 10

BKIHOM. BKITHOM. BKITHOM. BKITHOM.

B 1B MMHAM C NDOMEXKYTKOM Cs. 3 Cs. 5 no Cs. 5 no Cs. 10

A POMEXYT [o5 15 30 [0 60
mexay Humm 0,3 Mm

BKIHOM. BKIHOM. BKIHOM. BKIHOM.

B oBe nuHWM ¢ coxpaHeHnem
OEeNCTBUTENBbHOM LUMPUHLI Cs.5 Cs. 15 Cs. 30 Cs. 60
peku B MacliTabe KapThbl
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KaHanusoBaHHbIe y4qacCTKM peK MoKa3blBalOTCA Ha KapTaX B OOHY
mnun oee nNMHUM yCrioBHbIMM 3HaKaMn KaHaloB 1 KaHaB B COOTBETCTBUA C

pekomeHaaunamm Tabnumubi 5.10.

Mpn n300paxeHn NMONMbI PEKU, KaK NPaBuUNo, HaAHOCATCS BCe
NPOTOKM M CTapble pycna (CTapuubl) ANMHON B MacwwTabe kapTbl bonee
3 MM, a npu 6ONbLUIOM UX YuChe U CUNbHOW 3abONTOYEHHOCTM MOWMMbI —

CBbIlLEe 5 MM.

KaHanbl n kaHaBbl V|306pa)Ka}0TCFI B OOHY uvnun ape JnUHUN B

3aBMCMMOCTM OT MX LUMPUHBLI U MaclwTaba kapTbl (Tabnuua 5.10).

1:10000 wn 1:25000

NOKa3bIiBalOTCA BCe KaHallbl 1 KaHaBbl OPOCUTESIbHbIX N OCYLUUTENTbHbIX

Ha «kaptax wmacwrtabos 00bIYHO

cucteMm. B oTaenbHbix cnyydyasax He MNoKa3blBaldTCA KaHaBbl, Korga

paccTosiHue Mexay HUMK B Maclutabe kapTbl MeHee 2 MM.

Tabnuua 5.10 — N3obpaxeHne kaHanoB (KaHaB) Ha kapTax pasHbiX

MacwTaboB
LUnpuHa kaHana (kaHaBbl), M,
Vsobpaxerme karana Ha kapTax MacluTa6oB
(kaHaBbl) Ha kapTe
1:10 000 | 1:25 000 1:50 000 | 1:100 000
Jo 2 o 3 o 3 o 3

B ogHy nuHuio

BKIHOM. BKIHOM. BKIHOM. BKIHOM.
B nBe nuHum ¢ npomexyTtkom | C.2 0o | Cs.3 go Ce.3 go Ce.3 oo
Mexgy Humu 0,2 Mm 3 BkntoYy. | 10 Bkmtoy. | 10 Bkntoy. | 10 BKIItOM.
B nBe nuHum ¢ npomexyTtkom | CB.3 0o | CB.10 go | CB. 10 go | Ca. 10 go
mexgy Humu 0,4 Mm 5 Bkntoy. | 15 Bkntoy. | 30 BkMtoY. | 60 BKIIHOM.
B aBe nuHUKM ¢ coxpaHeHnem
[EeNCTBUTENbHON LLUMPUHBI Cs.5 Cs. 15 Cs. 30 Cs. 60
KaHana B MacluTabe kapTbl
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Ha kaptax macwtabos 1:50000 mu 1:100 000 nokasbiBaloTCH
KaHanbl M MarucTpanbHble KaHaBbl, a MNPO4YME KaHaBbl HAHOCATCS C

paspagkon.

beperoBas nuHMA MOpen, 03ep M WUCKYCCTBEHHLIX BOOOEMOB
n3obpaxaetcsa C pasgeneHueM Ha: MOCTOSHHYI W onpefeneHHyo,
HEMOCTOSIHHYIO U HeornpeaerneHHyo (4ns o3ep Ha 6onoTax, HU3MEHHBbIX,
3atonnsiemblx 6eperos, 6eperos nepecbixaroLmnx 03ep 1 T.M.); Ha KapTax

macwwTtaba 1:50 000 n menbye He pasgendtoTcs.

N3o6parkaemas Ha kKapTax 6eperosas fiMHWUsSi MOPS COOTBETCTBYET
nuHWM ypes3a BoAdbl Npu Havboriee BbICOKOM €€ YpPOBHE BO BpeEMS
npunvea, a npu OTCYTCTBMM MPUIIMBHBLIX SABMEHUA — NWUHUM MpPUBOS.
BeperoBasi IMHUA 1 OTMETKM YPOBHSA 03€ep, NPYyAo0B U pek COOTBETCTBYIOT
cpegHeMy MEXEHHOMY YpoBHIO, a 6GeperoBasi nMHMA  KPYMHbIX
BogoxpaHunuw, — HIY. Ha kapTax nokasbliBalTCa rpaHuubl pasnuBoB

KPYMHbIX 03ep U pPex.

Penbed mecTHOCTM Ha Tonorpaduyeckmx kapTax n3obpaxaertca
rOpM3oHTaNAMM B COYETAHUW C YCNOBHbIMW 3Hakamu O6pbIBOB, CKan,
oBparoB, NPOMOuH. M3o6paxkeHne penbeda OOMNOMHAETCS NoanUcAMU
abCoONOTHBLIX U OTHOCUTENbHBLIX BbICOT HEKOTOPbLIX XapaKTepHbIX TOYeK

MECTHOCTHW.

CornacHo [1] ons un3obpaxeHunsa penbeda ropuM3oHTansIMM Ha
Tonorpadu4eckMx KapTax, NPUMEHSIIOTCA BbICOTbl CeYeHust penbeda,

yKkasaHHble B Tabnvue 5.11.
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Tabnuua 5.11 — BbicoTbl ceyeHusi penbeda Ha rocyaapCTBEHHbIX

TOI'IOFpad)VI‘-IeCKVIX KapTax u njiaHax

Xapakrtep
MECTHOCTM

OnAa rocyaapCTBeHHbIX Tonorpaq)mqecmx KapT 1 nnaHoB

OcHoBHas BbicoTa ceyeHus penbeda, M,

mMacluTaboB

1:2 000

1:10 000 | 1:25 000/1:50 000|1:100 000 |1:200 000

Mnocko-
paBHWHHas C
YKnoHoM o 1°

0,5

1,0 2,5 10,0 20,0

20,0

PaBHuHHas ¢
YKNOHOM A0 2°

2,0

PaBHWHHaZga ¢
YKITOHOM [0 2° B
panoHax
Menvopauuu

0,5

1,0 2,5 10,0 20,0

20,0

PaBHWHHaZgA ¢
YKIOHOM OT 2° B
3areCeHHbIX
panoHax

1,0

059

2,0 5,0 10,0 20,0

20,0

BcxonmneHHas ¢
YKINOHOM [0 4°

1,0

2,5 2,5 10,0 20,0

20,0

lMepeceyeHHas ¢
YKNOHOM [0 6°, a
TaKKe panoHbl
necyaHbIx
NyCTbIHb

2,0

2,5 50 10,0 20,0

20,0

lMepeceyeHHasda ¢
YKIOHOM [0 6° B
panoHax
Menuopawmm

2,0

2,0 50 10,0 20,0

20,0

MpegropHas u
ropHasl C yKnOHOM
bonee 6°

2,0

5,0 5,0 10,0 20,0

40,0

BbicokoropHas

- 10,0 20,0 40,0

80,0

1 Mo cneunanbHomy TpeboBaHuto.
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5.3.6 MacwTab kapTorpadnyeckux marepmanon

MacwTab WCXOA4HbIX KapT BRMSET Ha TOYHOCTb LMGPOBOM
nHpopmaumm. Yem kpynHee macwtab kapTorpadmyeckux gaHHbIX, TEM
TouHee 1 nogpobHee npeacTaBneHa B HeM MHpopMaums.

B cooTtBeTcTBMM C npaBunamm  KapTOCOCTaBMEHMS  C
yMeHbLUeHVEM MacwTaba CcrnpaAMNSaTCa MenKkve W3BUIUMHBI PeKk U
n3obpaxeHne pekn Ha KapTe CTaHOBUTCHA Kopode. ITO 0COBEHHO

3aMEeTHO Ha KapTax FOpHOIZ N XONMNCTOM MECTHOCTMW.

B T1abnuue 5.12 npuBedeHbl nNpPUMEpPHbLIE MOMpPaBOYHbIE
KO3a(ppmUMeHTbl B ANWHbI BOAOTOKOB, U3MEPEHHbIX MO KapTaM pas3HbiX
macLtabos. CornacHo P 52.08.874 — 310 ycpegHeHHble koappnLneHTbI
B ANWHbI IMHENHBIX OBBEKTOB, KOTOPbIE YCTAHOBIEHbI OMNbITHLIM NYTEM Y

Y4YnUTbIBAKOT, KaK YKIOH, TaKk U U3BUJTUCTOCTb TNIMHENHbIX OO BHEKTOB.

Tabn wua 5. 12 — [lNpumepHble NonpaBoYHble KOA(ULMEHTbI B

ONMMHY PeKn Ha KapTax pa3HbIX Maclutabos

KoadhpuumneHT yBennyeHnsa AnuHbl pekn Ha MecTHOCTH Mo
Xapakrtep .
CpaBHEHUIO C U3BMEPEHHON NO KapTe Maclutaba
MECTHOCTM
1:500 000 1:200 000 1:100 000 1:50 000
lopHas 1.30 1.25 1.20 1.05
XonmMmucras 1.20 1.15 1.10 1.05
PaBHWHHas 1.05 1.05 1.00 1.00

C ymeHblweHnem macwTtaba B pasbl YMEHbLIAETCS 4YMUCHO
n306paxKeHHbIX Ha KapTe BOOOEMOB 1 BOOOTOKOB.

Yem KpynHee macwTab KapTbl, TEM TOYHEEe MO TakuMm KapTam
MOXHO NpPOM3BECTU BCE BWUAbI KApTOMETPUYECKMX pPabOT, MOCKOMbKY
ceveHue penbeda 4vawe, nogpobHee msobpaxeHa rugporpaduyeckas
ceTb W [JeTanbHee MokKasaHbl BCE MpOYMe 3SNEMEHTbl MECTHOCTW.

Heobxogumo yuuTbiBaTb, YTO Npu  yBenuueHun macwTtaba kapT
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3Ha4YNUTENbHO yBENIM4MNBaETCA obbem KapTOMETPU4ECKNX paGOT.

B Tabnuuax 5.13 n 5.14 npuBoaatcst pekomeHayemble MacluTabbl
KapTorpaduyeckmx matepmanos Afi UCMNOMb30BaHNSA B COOTBETCTBUU C
pa3mMepoM BOOHbIX OOBHEKTOB M XapakTepom MecTHoCTu cornacHo CI 33-
101 n CTO T 52.08.40.

Tabnunuya 5.13 — Macwrabbl KapT, Ucnonb3yemMmble 455t onpeaeneHus

nrnowagen BoaocbopoB. ANTMH Pek U YKITOHOB

Mnowanb Bopocbopa. km?

Ce.10 gpo | Cs. 50 go
50 Bkntoy. | 200 BKMHOY.

Xapaktep MEeCTHOCTU

[o 10 Cs. 200

PaBHWHHbIE.
MYCTbIHHbIE U
3abono4yeHHble crabo
pacyrneHeHHble panoHbl

1:10 000 | 1:25000 | 1:50 000 1:100 000

["OpHble 1 XONMUCTbIE
CUIbHO pacyneHeHHble 1:25 000 1:50 000 | 1:100 000 | 1:100 000
panoHbI

Tabnuuya 5.14 — Macwrabbl KapT, Ucnonb3yemMmble 4551 onpeaeneHus

rmaporpacuyeckmx xapakTepucTuk BO4OEMOB

MpumepHas nnoliaab n3obpaxeHns sBogoema

Bogoembl Ha kapTe Mai;mf&'

BymaxHon, cm? uuncpoBom, KM? P
KpynHenwve n 1:500 000
oonblune Cs. 1000 Cs. 1000 1:100 000
Cs. 500 go 1000 Cg. 500 oo 1000 Bknto4. | 1:100 000

CpegHwve

BKJTHOY. Cs. 125 po 250 Bkntou. 1:50 000
Mansie Cs. 100 go 500 Cs. 25 oo 125 Bkrtou. 1:50 000
BKJTHOM. Cs. 6 oo 31 Bkntou. 1:25 000
Cg. 1 0o 6 BKntou. 1:25 000
Camble manble OT1 10 pgo 100 Bkr. OT0 A0 1 BRI, 1-10 000
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Mpn HanMnuum matepuanoB  CMNYTHUKOBOMW CbEMKU UMK
a9pOOTOCHNMKOB Bornee kpynHomacLuTabHbiX 1 6onee COBPEMEHHbIX,
YyemM uMCMonb3yemble KapTbl, Heobxoaumo npuBnekatb WX Ans
YCTaHOBIIEHUSA CTENEHN LOCTOBEPHOCTM KapT MyTEM MX COMOCTaBNEHWUS.
CornacHo CTO T 52.08.40, aTh e matepuanbl UCMOMb3yOTCA AN
YTOYHEHMWS TPaHUL, Pa3NUYHbIX Yrogui U NONOXEHUs rnaporpadnyeckmx
00beKkToB Ha KapTax, 0COGEHHO NpU U3y4EeHUN ManbliX BOOHbLIX OObEKTOB

N nx Bogocbopos.

5.4 MaTepuanbl Tonorpanyeckux CbeMOoK MeCTHOCTHU

Tonorpadmyeckasi CbéMKa MECTHOCTU BbIMOSHAETCA C Lenbio

CoCTaBlieHund Tonorpacpmqecmx KapT nnn ninaHoB MeCTHOCTMW.

B coBpeMeHHbIx Tonorpanyecknx cCbemkax MetTobl UsmepeHui
OenaTcs Ha [Be KaTeropuu:
- HaseMHble CbeMKU Tepputopum C MUCNOSib3oBaHWEM LUdPOBbLIX
reogesnyeckux npmbopos;
- MeTodbl AUCTaAHUWOHHOrO 30HAMPOBaHWSA, B TOM 4ucre, C

MCMONb30BaHMEM fa3epHbIX CKaHEPORB (NMaapoB.).

Tonorpacmnyeckylto  CbEMKY  KpyMHbIX — MacwTaboB  Takke
MCNOMb3YIOT NPU U3bICKAHUSIX MO MH(PACTPYKTYPHOE MPOEKTUpOBaHUE
W CTPOMUTENBLCTBO, MpU OBGHOBMEHWM TOonorpacpuUUecknux MnaHoB,
COCTaBIEHUM TeHeparibHbIX MNNaHoB, pabounx yepTexewn, npwu
onpefeneHMn 30H 3aTOMMEHUs W MOATOMNMEHWs, BOAOOXPAHHbIX 30H

BOOHbIX OOBHEKTOB M Ap.

Ha ocHoBe Tonorpadgumyeckon CbEMKM BO3MOXHO MOCTPOUTH

LUMdPOBYO MoAeNb MECTHOCTH.
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MaTtepunans! akTyanbHbIX Tonorpauyecknx CbeMoK MECTHOCTMU,
BbINOSIHEHHbLIX C HEOOXOAMMOW TOYHOCTBKO B CUCTEMAax KoopauHat wu
BbICOT, MpuHATbIX B Poccunckon Pepepauun, sBnawTca Haubonee
KayeCTBEHHOMW  KapTorpadudeckon OCHOBOM ANg  onpeneneHus

rMAaporpadoUYEcKnX XxapakTepucTmk.

5.4.1 HazemHasa Tonorpacmuyeckas cbemka

BbinonHsaeTcss nocpeacTBOM M3MEPEHUN PacCTOSHWUA, BbICOT,
YrMOB 1 T.4. C NOMOLLbIO Pa3fnyHbIX reoae3nyeckmx npubopos.

B HacTosilee Bpemsi Ansl BbINONHEHUSA Tonorpaduyeckux padot
Hanbornee 4YacTo MCNOMb3YHT UUPPOBbIE TaXEOMETPbl U HUBENWUPLI, a
Takke crneuunanbHbole reogesndeckne [HCC npuémHukn GPS n
MMOHACC.

HasemHble ToOnorpaduyeckne CbEMKM ObiBalOT MNiiaHoOBbIE,
BbICOTHbIE U KOMOMHUPOBaHHbIE. pKn NNaHOBOM CbeMKE onpeaensitoTcs
nnaHoBble KoOpAWHaTbl TOYEeK MeCTHOCTWU. [lpn BbLICOTHOM CbEMKe
(HMBENMpPOBaHMM) ONpeaensaTCs BbICOThI TOYeK. [1pn koMOGUHMPOBaHHOM
CbeMKe OnpeaensitoT MNnaHoBble KOOpAMHATbl TOYEK MECTHOCTU U WX

BbICOTHblI€ OTMETKW.

5.4.2 llnupapHasa cbeMka

JinvpapHaa  cbemka  (aspocbemka LIDAR) -  metog
AVCTaHLUMOHHOIO 30HAMPOBaHMSA 3eMnu C MCMOMb30BaHWEM Na3epHbIX
ckaHepoB (nugapos). Wcnonb3dyetca ana  cos3gaHus  06beMHOro
n3obpaxxeHns 06 EKTOB MECTHOCTM Ha MOBEPXHOCTM 3eMin.

HabGopbl OaHHbIX, MOMyYeHHbIX B pes3ynbTaTte nuaapHoOn
aspoCcbeMKK, NpeacTaBnsaoT cobor Mmaccy Tovek (obnaka Touvek). Kaxgas

N3 Takux ToveKk umeeTt koopauHaThbl (X,y,z) n atpubytbl. Obnaka To4ek
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MOryT ObITb BU3yanu3anpoBaHbl 1 obpaboTaHbl ¢ ucnonssosaHnem MMC-
nporpaMmm.

KoHKpeTHble MOBEPXHOCTM (BOAA, NeC, NoYBa, COOPY>KEHNE U T.4.),
OTpasuBLUME CUrHarm, MOryT KraccuduumpoBaTbCsl B pesynbTarte

0b6paboTkm obnaka Tovek (CM. pucyHok 5.8).

PucyHok 5.8 O6nako To4ek, nofny4eHHoe B pe3ynbTate nMaapHon

CbEMKM, Nocne Krnaccudukaumm gaHHblX (Mo AaHHbIM

https://geodetics.com/why-geodetics/blog/)

[aHHble nuaapHOM CbeMKM XpaHATca B ¢opmaTte LAS. Moryt
Takke noctaensatbcs B opmartax ASCII (x,y,z) n GeoTIFF.

Habopbl gaHHbIXx obnaka Tovek JOCTAaTOYHO OO6bEMHbI (B HMX
XPaHATCA MUIMMOHbI UNW Aaxe Munnuapgbl Todek). [aHHble MOXHO
rpynnvpoBatb UM  QuNbTpoBaTb MO  Knaccudukaumm, OTMETKe,

MHTEHCUBHOCTU U PaCnoNioXXeHUo Ha KapTe.

[aHHble O reorpadu4yeckoM MECTOMOSIOKEHUN Todek obnaka
onpenensTca reorpauyeckum MapKepoM — OMOPHOW TOYKOW C

M3BeCTHbIMU KoopanMHatamu n BbICOTOW. J'IM,u,apHaﬂ CbeMKa

48



CTO TN 52.08.48—-2020

OTHOCUTENbHO HEeOOMbLWOro y4yacTtka MEeCTHOCTU C reofe3nveckon
NPMBA3KOM OMOPHOM TO4YkM (C mcnonb3oBaHnem MHCC npuémHukoB B
pexume RTK) wn nocnegywowen obpabotkon B [MC-nporpammax,
obecneyrBaeT BbICOKUIA YPOBEHb AeTanv3auun n TOYHOCTU MOSOXKEHMUS

ODOBEKTOB Ha MECTHOCTM.

OT1obpaxaTb Habop OaHHbIX NMUOAPHOM CbEMKU MOXHO B BuAe
TOYEeK MO0 TPUAHTYNALUMOHHOMW MOBEPXHOCTU. C MOMOLbI AaHHbIX

obnaka To4ek MOXHO co3gaBaTb O4eHb TOYHble LIMP/LIMM.

Ona obecneyeHns HeoOGXOAMMOW TOYHOCTWU TUMAPONIOrMYECKUX
pac4yeToB Ha TeppuTopum Poccuiickon degepaumm pekoMmeHayeTcs
ucrnone3osate UMM/LUMP u TIN-mogenn, npeobpa3oBaHHble C
LMGPOBbIX — Tonorpadpuyecknx  NraHoB M KpyrnHOMAacLUTabHbIX
TonorpaduU4eckMx KapT, C [AaHHbIX Jla3epHOro CKaHWPOBaHWUSA U
Tonorpaguyeckon CbEMKN MECTHOCTU — C CedeHneM penbeda He MeHee:
1 ™M ong paBHWHHOrO penbeda u 2 M Ans ropHon MecTHocTu. pu aTom
NX NPOCTPAHCTBEHHOE pa3peLleHne AOSMKHO COOTBETCTBOBATb TOMHOCTM

KapT unn nnaHoB onpeaeneHHoro MacLuTaba.
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6 LUudpoBble TOnorpachmyeckne KapTbl U MNNaHbl

Poccunckon depgepaumm

Ona  yHudukaumm  NPOCTPAHCTBEHHbIX  AaHHbIX  LMGPOBbIE
TonorpacpuyeckMe kapTbl M MnaHbl C€O34alTCsl MO OnpeaeneHHbIM
MeXOyHapoaHbI cTaHdapTaM. Ons onucaHusi o6beKTOB, coaepXKallumnxcs
Ha kapTax, npumeHsieTcs Habop anemeHToB s3blka GML. Cneuundmkauus

OaHHbIX B popmaTe GML npuBeneHa B npunoxeHum b.

Lindpposbie TOnorpadgpuyeckne kapTbl M NnaHbl B Poccumnckon

depepauun cosgarotcs B popmate N'MC «lNaHopamas.

6.1 Buabl NpOoCTPaAHCTBEHHbIX AaHHbIX

6.1.1 lMpodeccroHanbHble TMC obecneumBaloT aBTOMATUYECKYIO

o6pa60TKy pas3nnyHblX BMOOB MNMPOCTPAHCTBEHHbLIX AAaHHbLIX, B YaCTHOCTU:

- BEKTOPHbIE KapTbl U NNaHbl B Pa3fNYHbIX NPOEKUUSIX U CUCTEMaX
KoopAMHaT, BKIOYaA MOPCKMNE KapTbl, paguoHaBUraunoHHble (BO34YLUHbIE),
HaBWraunoHHbIE N OpYyrue;

- paHHble [033, BknoYas KOCMUYECKME CHUMKUW B OMTUYECKOM
ananasoHe,  MynbTUCMEKTPanbHble  CHUMKW,  [daHHble  Jla3epHOro
CKaHWPOBaHUSA, AaHHble 3XONoKaUun U Apyrue;

- perynsipHble  MaTtpuubl  BbICOT, MaTpuubl  KAYeCTBEHHbIX
xapaktepucTtuk (nokpbitns), TIN- mogenu;

- 3D-moaenw.

Ona aBTomaTuszauum obpaboTkm reorpaduyeckux  AaHHbIX,
nony4eHHbix n3 gpyrux MNC, a Takke ¢ pasnuyHbix reocepsucos, 'MC
«[NaHopama» no3BonsieT obpabaTbiBaTb HECKOSIbKO OECSATKOB PasfNYHbIX
dopmaToB [OaHHbIX, B TOM u4uCne, SBASAOWMXCA MeXayHapoaHbIMu

ctaHgapTamm [4].

50



CTOITW 52.08.48—-2020

6.1.2 Bugbl undpoBbIX KapT
B N'MC «[lMaHopamax» cywiecTBytoT crneayowmne Buabl kapT [4]:

- KapTa, cocToswas wu3 Habopa HOMEHKNATYpHbIX JUCTOB
MeXxayHapoaHoW pasrpadku  CTaHOapTHOro pasmepa WM NIMCTOB
NPOV3BOSILHOIO pasmepa;

- KapTa, cocTodwas W3 OAHOro JfiuMcta CTaH4apTHOro  unu
NPOV3BOSLHOIO pasmepa;

- KapTa, umerowas Mpou3BOSibHbIE FPaHuUbl (BECb MUP, PEruoH,
HaceneHHbIN NYHKT), U3MEeHSALWMecs B COOTBETCTBUM C TEKYLLMM COCTaBOM
00bekToB.

B ogHOM OkHe KapTbl OObIMHO OTKpbIBAE€TCS MHOIONMCTOBAst KapTta
MECTHOCTK, a TMOoBepX Hee MOryT OTKpblBaTbCA KapTbl, WUMeEloLMe
NPON3BOSbHbIE TPaHWULbl W COAEpXaliMe pPasfiMyHYyl0 TeMaTUYecKyto
nHpopmaumio. KapTbl C NpPOM3BOMbHBIMK  FPaHWLAMKU  Ha3blBAKOTCS
nonb3oBaTenbCkUMnN. Tematndeckass uHdopmMauuns 3aBucuUT OT cdoepbl
npumeHenns [UC. Hanpumep, npupogHble pecypcbl  Tepputopuu,
akonorus, gemorpaduvsa n Tak ganee.

B kayecTBe kapTbl MECTHOCTU MOXeT BbiTb M KapTa NPOM3BOSIbHON
Tepputopuu, npeactaBneHHas ogHMM eaunHbIM NUMCToM. Hanpumep, kapTa
obnacTtu, KapTa permoHa, Kapta CTpaHsbl.

MHoronuctoBass kapTa ObicTpee oTobpaxaeTcsi, YeM KapTa,
XpaHsiwas obbekTbl B 0gHOM nucTe. [eneHne oOGBLEKTOB MO NMCTaM He
BNUSIeT Ha TOYHOCTb  KOOpAMHAT, OnpedeneHne  XapakTepucTuk
NPOTSKEHHbIX OOBLEKTOB (peKk, AOpor), peleHne cneumanbHbiX 3agad
(TpaHCNOPTHbLIX, HABUMALMOHHbIX).

Ana obmeHa unpoBbLIMK KapTaMu MOTYT NPUMEHSTLCA hopmaThbl:
SXF, GML, MIF, SHP, DXF, KML n gpyrue.
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TexHuyeckoe onucaHve OpMaToB LUMPOBLIX KapT W NraHoB
npvBedeHO Ha oduumanbHoM cailTe paspaboTyvka Mo  agpecy:

(https://gisinfo.ru/products/mapl12_prof.htm).

6.1.3 MecTHas cuctema KoopauHat

Ob6s3artenbHbiM TpeboBaHMEM MpPU YCTAHOBIIEHUN MECTHbLIX CUCTEM
koopauHaT ABnseTcs obecneyeHne BO3MOXHOCTM nepexoda OT MEeCTHOW
cuctemsbl koopamHat (MCK) k rocygapcteseHHom cucteme koopaumHat (CK) ¢

MCNONb30BaHNEM NapaMeTpoB nepexoaa (Knoven).

Ecnn npu cosgaHum kapTtbel 3agaH tun «KpynHomacwTabHbii nnaH
MECTHOCTU», TO Takas KapTa He noagepxuBaeT OTOOpaxeHue n BBOS
reogesmyeckux koopgmHat. OHa He MOXET OblTb COBMELLEHA C KapTaMn B
OPYrMX NpoeKUMsiX N cucteMax KoopaumHaT M C AaHHbIMKU, NOSTYYEHHbIMU C
HaBuraynoHHoro obopygoBaHus. B Buage kpynHomacwTabHoro nnaHa
MOryT ObITb O(OpPMMEHbI TYPUCTUYECKME MNaHbl FOPOA4OB Pa3fMYHOro
MacwTaba, nnaHbl 3eMeNlbHbIX YYacTKOB pPasfiM4yHOro HasHaveHus,
NO3TaXHbIE NIiaHbl 30aHWN 1 T.4.

Tun  «KpynHomacwTabHbI nnaH MeCTHOCTU» MOXeT ObITb
NpUMEHeH, 4Tobbl CKpbITb OT MONb30OBaTENEN WCTUHHbIE MapaMeTpbl
npoekumn. KpynHomacwTabHbIin nnaH MOXeT ObiTb MOfydeH nyTem
TpaHcopMUPOBaHNA KapT C reoae3nyeckuMm KoopguHataMmm o6BHEKTOB U3
OOLLENPUHATBIX CUCTEM KOOpAWHAT B YCIOBHYK) MECTHYO CUCTEMY

KoopanHat ¢ npuMmeHeHnem cemMmm anemMeHToB TpaHCd)OpMVIpOBaHI/IFI.

TpaHchopMrpoBaHMEe MOXET BbiTb BbINMOMHEHO C NOMOLLLIO 3aa4n

«[MpeobpasoBaHne reoaesnyecknx KoopauHaT.

Ecnn  kapTy Heobxogumo  nepuoauvyeckm  OOHOBASATL  C
MCNONMb30BaHMEM  TEOAE3NYECKMX W HaBUrauuMoOHHbIX  NpubopoB.,
onpeaensaoLwmnx reoge3nyeckme KoopanHaTbl 0ObEKTOB B roCy4apCTBEHHON

cuncrteme KoopauHart, a OT4eTbl BbIMOJIHATL B MECTHOM cucTeme KoopAauHart,
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TO MecTHasi cucteMa KoopAmMHaT MOXET yCTaHaBnMBaTbCA BUPTYyanbHO AN
pa3fMYHbIX TUMOB KapT.

IOns atoro B MeHo «[lMapameTpbl — MecTHas cuctema koopamHaTt —
N3meHnTb napameTpbl CUCTEMbI» HEOOXOAMMO yKa3aTb OTHOCUTENbHO
Kakoh 0asoBOW cCUCTEMbl oOTc4yeTa co3gaeTcd MecTHas cucTtema.
MoppepxmBatotcss cuctembl CK-42, CK-95, CK-63, UTM/WGS-84. [Ons
MCK, co3paBaembix oTHocutenbHo CK-63, oocTaToOuHO yKasaTb GyKBEHHbIV
naeHTuduKaTop panoHa, YMCIOBOM HOMEP 30HblI N CMELLEHUS KoopauHat
no ocaMm X u Y, KOTOpble MOXHO ONpeaenuTb U3 Katanora KoopauHaT
Tovek, 3agaHHbIx B CK-63 n MCK. lNMocne Beoga napameTtpos MCK MOXHO
npocmaTpmBaTb U peaakTMpoBaTb KOOPAMHaTbLI 0OHLEKTOB U hopMmnpoBaTh
OTYETbl C KaTanoramm koopauHat Todek, kak B MCK, Tak n B cucteme
koopauHaT kapTbl. [Mpn 3TOM NpeaBapuTenbHoe TpaHCOPMUPOBAHNE UK

nepecyeT KOOpAUHAT KapTbl BbINOMHATL He TpebyeTcs [4].

6.2 ®annoBas CTPYKTypa AaHHbIX LUPPOBbLIX KapT

6.2.1 [aHHble UMPPOBbLIX BEKTOPHbLIX KapT MMET CrieayoLyto
NOrnYecKyto CTPYKTYpy [4]:

- MacnopTHble [JdaHHble O nucTe KapTbl (MacwTab, npoekuus,
cucTemMa KoopauvHart, NpPSMOYroribHble U reogesnyeckne KoopauHaThbl YrioB
nucTa 1 Tak ganee);

- MeTpu4eckne AaHHble OOBEKTOB KapThbl (KOOPAMHATLI OOBEKTOB Ha
MECTHOCTW);

- CeMaHTU4yeckMe OaHHble OOBLEKTOB KapThbl (pasnuyHble CBOMCTBA
06beKToB).

O6GbekTy KapTbl MOXET COOTBETCTBOBATb peanbHbii OOBLEKT Ha
MEeCTHOCTM (MOCT, peka, 3gaHve u T.4.), rpynna obbekToB (kBapTanm —
rpynna gOMOB U T.M.) unun Yyactb o6bekta. O6beKT CNOoXHON KOoHdUrypauum

MOXeT ObITb pa3gesieH Ha HECKOJIbKO 00BbEKTOB, HanpuMmep, KpblibLO
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30aHus, oTAenbHble kopnyca. HekoTopbiM obbekTam kapTbl HE MMeeTcs
COOTBETCTBUS: MOSICHAIOLLME NOAMNNCKU, FOPU3OHTanNN, KUTOMETPOBasi ceTka
n Tomy nogo6Hoe.

OTpenbHble  OObEKTbl  BEKTOPHOW  KapTbl  MOFYT  JIOTMYECKM
00beaAVHATLCA MO CMNOSIM, XapakTepy nokanuvsauum U npusHakam,

yCTaHaBnmMBaeMbIM NoJib3oBaTeEIAMMN.

OnucaHne BMOOB OOBLEKTOB BEKTOPHbLIX KapT, CEeMaHTU4YeCKUX
XapakTepucTuk (CBOMCTB, aTpubyToB) OOBLEKTOB, CNOEB, B KOTOpble
obbeanHalTCAa  0ObeKkTbl, YCMOBHbLIX 3HAKOB, WCMOMb3yeMbIX Mpu
oToOpaxeHnUn U nevaTm KapTbl, XpaHUTCA B LMGPOBOM KraccudukaTope
KapTbl.

Ha uudposon kapte MoxeT OblTb 00 65535 BMOOB 06LEKTOB,
KoTopble MOryT obbeguHaTbea B 255 crnoeB u umeTb 0o 65535 Bugos

XapaKTepucTUK.

6.2.2 OObIMHO BEKTOPHas kapTa COCTOUT M3 OAHOro NUCTa KapThl,
KOTOpblIA HE MMeeT MNOCTOsIHHbIX pasmepoB. [lpn gobaeneHuum,
nepemMeLLeHun unu yganeHnn obbektoB rabapuTbl U pacnonoXeHne nucra
MeHATCA aBToMaTudeckn. OanH NUCT KapTbl MOXeT codepXxatb A0 4-X
Mnp4. obbekToB. Mcnonb3oBaTb Takoe KONMMYECTBO OOBLEKTOB B OLHOM
nucTe He pekomeHayetca — 6onblioe 4YMcno OBBLEKTOB MHOrOKpaTtHO
MOHWXaeT CKOPOCTb OTOBpaXeHus KapTbl U yBenuuMBaeT BpeMs paboThbl
OONbLIMHCTBA pacyeTHO-aHaNUTUYECKNX 3adad, BbIMNOMHAEMbIX Ha TaKown
Kapte. Bbnarogaps TOMy, 4TO Kaxablh JNUCT MHOrONMCTOBOM KapThbl
dusnyeckn oTgeneH OT  OCTalbHbIX JINCTOB, OH MOXeT ObiTb
camocTosiTenbHO OBHOBMNEH, OoTOBpaXKeH, OTpedakTMpoBaH U nepedaH OT
OLHOro nomnb3oBaTens K Apyromy, He 3aTparvBas BCEW MHOroOSIMCTOBOM
KapTbl. MHoronuctoBass kKapta MOXeT cogepXaTb TbICS4M JIUCTOB U

3anncaHa B hopmartax MAP, SIT nnu SITX.
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Kapta B ¢opmate MAP npegHasHadeHa ONns1 XpaHeHus1 KapThbl,
KOTOpas COLEPXMT NnUCTbl Of4HOro MacwTaba, npoekuun, CUCTEMBI
KoopauHaT. Ha Bce nucTbl kKapTbl co3gaeTca oguH dhann-nacnopT dpopmata

MAP. Ha kaxablin IMCT B NacnopTe COAEPXUTCA OTAENbHAs 3anucb.

[aHHble 06 oTAEeNbHOM NUCTE XpaHATCA B cneayowmx dannax [4]:
- MeTpuKa (koopanHatbl 06bekToB, DAT);
- CeMaHTuKa (XapakTepuctukm obbvekto, SEM);
- CNpaBOYHble AaHHble (MHOEKChl A4S 6bICTPOro nomcka obbekTa unu ero
onucanus, HDR);
- rpacpmyeckue AaHHble (YCroBHble 3Haku rpaduydecknx obbektos, GRA).
dannbl gaHHbIX OAHON MHOFONIMCTOBOM KapTbl OOMMKHbI HAXOAUTLCS
B OQHOW AnpekTopun. He pekomeHayeTcs B 04HOW ANPEKTOPUM pasMeLlaTtb

HECKOJ1IbKO MHOIOJIMCTOBbLIX KapT.

Bubnuoteka yCNoBHbLIX 3HAKOB, CMWCOK KOOOB OOBLEKTOB U UX
Ha3BaHW, oNMcaHWe CNOEB N CEMaHTUYECKMUX XapaKTePUCTUK XPaHATCH B
umdposom knaccudukatope cdopmata RSC. O6bekTbl kapTbl MOryT He
UMeTb CBA3M C KrnaccudukaTopoMm. Takume obbekTbl MMmeloT coBCTBEeHHOoe
rpacomyeckoe onucaHne U HasbiBalOTCA rpaduyeckumu. Mcnonb3oBaHue
rpacdmyecknx O0OBLEKTOB obneryaet KOHBEPTMPOBAHWE [OaHHbIX U3
dopmatos DXF, MIF/MID. ATpubyTvBHbIE OaHHbLIE MOrYT XPaHUTLCH BO
BHELWIHen pensumoHHon 6a3e pgaHHbiX. CBA3b € 06ason  AaHHbIX

BbIMOJIHAETCA MO YHUKaNbHOMY naeHTudukaTopy odobekTa [4].

Kapta B dhopmate SIT npegHasHadeHa Onist XpaHeHUsa 0gHOro nimcra
KapTbl. BubnuoTteka ycnoBHbIX 3HaKoB, CMWCOK KOLOB OOBLEKTOB U UX
Ha3BaHW, ONMCaHME CINOEB N CEMaHTUYECKNX XapaKTEPUCTUK XPaHATCS B
umdgposom knaccudukatope dopmata RSC. [JaHHble 0 nucte kapTbl
XpaHATCAa B criegytowmnx darnnax [4]:

- nacnopT KapTbl (SIT);
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- MeTpuKa (koopanHaTtbl 06bekToB, SDA);
- ceMmaHTuKka (aTpubyThl 06bekToB, SSE);
- CnpaBoYHble JaHHble (MHAEeKCHble 3anmncn, SHD);

- rpacmyeckne AaHHble (YCNOBHble 3HaKM rpaduyecknx OOBLEKTOB,
SGR).

Kapta B dopmate SITX npegHasHavyeHa ANA XpaHEHWUs OQHOro
nucTa KapTbl B ogHOM dhavine. 3To ynpowiaeT obmMeH nHpopmaumen mexay
nogpasgeneHnamu opraHusauuu, ee yyeT U pes3epBHOE KOMMpoBaHME.
O6bem kapTbl B xpaHunuwie dopmarta SITX He orpaHuyeH. Ons 3awuTbl
JaHHbIX  nogAdepXvBaeTcs wudpoBaHue  256-6MTHBIM KINHOYOM,
dhopmupyembiv Ha OCHOBaHW1 napons, yCTaHaBnMBaemoro
nonb3oBartenem. bubnuorteka ycnoBHbIX 3HAKOB, CMIUCOK KOAOB OOBbEKTOB U
NX Ha3BaHWN, ONMcaHNE CrOEB U CEMAHTUYECKMX XapaKTEPUCTUK XPaHATCS

B undppoBom knaccudpumkatope opmata RSC.

Mpn HeobxogumocTn obbeauHeHuss kapT B dopmate SIT/SITX B

OQMH panoH co3paeTcs dann npoekta MPT [4].

6.2.3 ®ann MPT npeactaenser cobon TekcToBblM bann,
codep>Kalum CrUCKM OTKPbITbIX BEKTOPHbIX, PacTPOBbIX U MaTpPUYHbIX
OaHHbIX. TakonW noaxon no3BonsieT o06beauMHATb B OAMH  PanoH
pasHopogHble eonpOCTPAHCTBEHHbIE AdaHHble pasHbIX MacliTabos,
npoekunn n popmatos. Kapta moxeT otobpakaTbCs COBMECTHO C APYTrYMM
BEKTOPHLIMA  KapTaMM CO CBOMMM KnaccudukaTopamu, a Takke
pacTpoOBbIMM U MaTpuUYHbIMM KapTamu. OgHa M Ta Xe kapTa MOXET
OOHOBPEMEHHO COBMELLATbCS C  OaHHbIMM  pasHbiX MNPOEKUUn un

penaktnpoBaTbCA pa3HbIMU NMOJib30BaTETAMMN.

dopmMmpoBaHMe MHOTONIMCTOBOM KapTbl MOXeT OblTb BbINOMHEHO
npu nmnopTe AaHHbIX n3 popmaTta SXF ¢ npumeHeHnem danna gopmarta
DIR.
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CospaHue, oOHOBNEHME UM pacnpocTpaHeHWe KapT MOXeT
BbIMOMHATLCA HE3aBUCUMO Pa3HbIMU Criy>k6amu 13 pasHbIX UCTOYHUKOB.

O6MeH KapTamyn MOXeT BbINONHATLCSA B popmate SXF OBOMYHOrO
NN TEKCTOBOrO BUAa.

B okHe kapTbl MOXeT OblTb OTKPbLIT Habop pPasnU4YHbIX AaHHbIX,
COCTOSILLUX U3 BEKTOPHOW KapTbl MECTHOCTW, MPOU3BOSIbHOIO KONMMYecTBa
Nonb30BaTerbCKMUX KapT, pacTpoB U MaTpuu,.

Monb3oBaTenb MOXeT YyCTaHOBUTbL NOPSAOK OTOBPaKeHNs OaHHbIX,
nanuTpy, APKOCTb, KOHTPACTHOCTb, MPU3HAK OTobpaxeHus (C maTpuuen
BbICOT MOXHO paboTaTb, He oTobpaxas ee), Npu3HaK peaakTUPOBaHUA U
T.0.

Cnncok gaHHbIX M UX NapaMeTpoB MOXET ObITb COXpaHeH B (havne
npoekta, umMelowero pacwupeHne MPT. ®ann npoekta sBnNseTcs
TEKCTOBbIM U UMeeT CTPYKTypy, kak y INI-dpannos. MNyTb K rmaBHou kapTe
npoekta ykasbiBaetcsa B pasgene [MAP] B ctpoke «PATH=» (B dopmate
ANSI) nnun «PATH%=%» (B popmate UTF-8).

[MaBHas kapTa MoXeT OblTb BEKTOPHOW, pacTpoBOM UK
mMaTpuyHon. CoxpaHeHue NpoeKkTa BbINOSTHAETCA Yepe3 MeHo Panr, nyHKT
«CoxpaHuTtb Kak». OTKpbITME nNpOeKTa BbINOMHAETCA 4Yepe3 MyHKT

«OTKpPbITEY.

OLE-00beKkTbl, HAHECEHHbIE Ha KapTy, COXpaHsalTcs B dhanne ¢
pacwupeHnem OMP. Nwva danna OMP gomkHO ObiTb TakuMm Xe, Kak uMms
coxpaHsiemoro npoekta. Ecnn gann OMP oTcyTcTBYET, TO OH co3gaeTcs

aBTOMAaTMYECKN NPU OTKPbITUKM NpoekTa [4].

6.2.4 PacTpoBble gaHHble

MNC «lNaHopama» nosBonser oTobpaxatb W obGpabaTtbiBaTb
pasnuyHble pacTpoBble AaHHble. Hanpumep, OaHHbIE KOCMUYECKOW W

BO3D,yLIJHOl7I CbeMKM B ONTUYECKOM OMana3oHe, MyInbTUCNEKTPalribHbIe
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CHUMKW. DTN [aHHble MOryT MMMOPTUPOBATLCA U3 pasnUyYHbIX (POPMaTOB:
GeoTIFF, JPEG, BMP un gpyrue. ®opmaTt GeoTIFF moxeTt otobpaxaTtbca
6e3 npeobpasoBaHuns BO BHyTpeHHUn chopmat MMC. OcTtanbHble dopmaTbl
npeobpasytorca B dopmat RSW, uvMeoWwmMn TannoByk CTPYKTYpy W3
HECKOIbKMX YPOBHEN N NogAepXMBaoLWmMi cxatme no anroputmam JPEG u
LZW.

Paamep ogHOro pactpoBoro n3obpaxeHust MoXxeT OblTb A0 1 ToanT.
OQHOBPEMEHHO BMECTe C BEKTOPHbIMM KapTaMy MOryT ObiTb OTKPbITbI

ThiCA4M pacTpos [4].

6.2.5 UucdpoBble moaenu MeCTHOCTHU

MC «lMaHopama» obpabatbiBaeT LIMM, npeacraeneHHble B
dopmatax MTW, MTQ, MTL. ®dannbl ykasaHHbIX popmMaToB SBNAKTCSH
OOMNOSTHEHMEM K AaHHbIM B hopmaTe SXF ana npencraBneHnst pasnnyHbIX

CBOWCTB MECTHOCTM B MaTpU4HOn chopme.

Mogenu mecTHOCTHM MOryT ObITb npencrtasnieHbl B BUAeE:
- MaTpulbl BbICOT,
- MaTpulbl Ka4€CTB;

- MaTpuubl CIioeB.

Matpuubl BbicoT (MTW) mMoryT ObiTb NOCTPOEHbI MO AaHHbIM
BEKTOPHOW kapTbl. OHM MOryT cogepkaTb abCOMTHbIE BbICOTHI pernbeda
MECTHOCTM UNN CyMMY abCOMTHBIX U OTHOCUTENbHbBIX BbICOT OOBEKTOB.
MaTtpuupl BbICOT onucaHbl B 4okyMeHTe «O6paboTka maTtpuy, BeicoT U TIN-

mogenen. PykoBogcTBo nonb3osatensy [3].

Matpuubl kadects (MTQ) moryT ObiTb MOMy4YeHbl NyTemM Moucka
3aJaHHbIX BUAOB 0OBLEKTOB KapTbl, UMEKLNX TpebyeMble XapakTEPUCTUKM.
B martpuue 3anonHaATCA COOTBETCTBYHOLLMMU BECOBbIMM

KOSCbeI/ILI,VIeHTaMVI Te A4YEeNKM, KOOpAMHaTbl KOTOPbIX OTHOCATCA K 06'beKTy.
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®opmaTtel MTW 1 MTQ nmeloT TannoBylo CTPYKTYPY U3 HECKOSNbKNX
YPOBHEN N NOAAEPXKUBAIOT CXXaTUe AaHHbIX MO OPUTMHANBHOMY anropuTmy.
Pasmep ogHon maTpuubl MoxeT ObiTb 4o 1 Toant. OgHOBpeMEHHO BMeCTe

C BEKTOPHbIMU KapTamun MoryT 6biTb OTKpbIThl LIMM.

Matpuua cnoes (MTL) npenctaBnsetr coboun perynspHyto 3D-
MoZerb reoflormyeckux nnacToB 3€MHOW KOPbl U COLAEPXKUT perynsipHble

MacCuBbl 3Ha4eHUn abConOTHbIX BbICOT Y MOLLHOCTEN cnoes [4].

6.2.6 TIN-mopenu penbeda MECTHOCTHU

NMC  «[lMaHopama» obpabaTtbiBaeT TIN-mogenn  penbeda

MEeCTHOCTU, NpeacTaBreHHble B popmate TIN [4].

TIN-mogenb npegctaenser coboM MHOTOrpaHHytd MOBEPXHOCTb —
HeperynsipHyt0 CeTb TPEYrofibHUKOB, BEepLUMHAMK KOTOPbIX SBMSKOTCS
NCXOOHbIE OMOPHbIE TOYKKU, @ TAKKE TOYKM METPUKN CTPYKTYPHbIX SIMHUIA U

nnowaaen 3anofHeHns.

TIN-Mogenb CTpOMTCA MO AAHHbIM MCXOOHOW BEKTOPHOW KapTbl B
npeaenax nonmroHa TPUaHrynaumm, BKIOYaoLWero To4YeYHble, IMHENHbIE 1
nnowagHble 06bEKTbI, C XapaKTEPUCTMKON «abcomoTHasi BbICOTa» Unu C

TPEXMEPHON METPUKOMN.

6.2.7 MTD-moaenn noBepxHOCTH

Lndposas HeperynapHaa TodeuyHas MTD-mogenb penbeda unu
«obnako Toyek» npeactaBnAeT cobow CrpynnMpoOBaHHbIE TOYEYHbIE

OaHHble, C I'IpI/IBFI3KOl7I K OMOpPHbIM TOYKaM MEeCTHOCTMU.

MTD-mogenb CTpoMTCA MO AaHHbIM  TOYEYHbIX U3MEpPEHUN,
nonyyaemMblx M3 pasnUYHbIX WCTOYHWKOB. TakMMu [aHHbIMU SABISIOTCS,
Hanpumep, pesyrnbTaTbl BO3AYLUHOMO Ma3epHOro CKaHWPOBaHWUSA, B TOM

ynucne: AaHHble nuaapHon cbemkn n 033, pesynbTaTbl CKaHUMPOBaHWUSA
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MOPCKOro agHa MeTogoM 3XOoJioKaunn, a TakKkKe nobble apyrme TodedHble

n3mMepeHus, C(*)OpMVIpOBaHHbIe cneunanbHbIMM MeTO4AaMU [4]

6.3 BHewHMe nHopmMauMoHHbIe pecypchl (reonopTarnbl)

BonbwnHCTBO  nonHodyHKuMoHanbHbix  TMC  obecneunsaroTt
MHOrononb30BaTeNbCKMA OOCTYN K BHELWHUM UUEPPOBLIM reodaHHbIM.
Mocpencteom MNAC BO3MOXHO OTKPbIBaTb KapTbl U CHUMKN B CETU MHTEPHET
B pEeXVMe KruMeHT-cepBep, KOTopbIi obecneunBaeT yaaneHHbIn AoCTyn K

NPOCTPaAHCTBEHHbIM OAHHbIM.

B TOCT P 58570 wuanoxeHol obwmne TpeboBaHua K Habopam
MPOCTPAHCTBEHHbIX [AaHHbIX, K WX WHEPPACTPyKType W K reonopranam,

obecneynBatoLLMM AOCTYM K 3TUM AaHHbIM.

PasnuuyaloT reonoptanbl MO YPOBHIO MPeACTaBNEHUs OaHHbIX:
MyHUUMNAanbHblE,  pervoHarnbHble,  HauMOHamnbHble,  deaepanbHble,

MeXOyHapodHble 1 MO TUNy: Hay4yHble, KaaacTpoBble, HaBUraUWUOHHbIE U [1P.

Neonoptan Pocpeectpa (https://cgkipd.ru/) npegoctasnseT goctyn

K PenepanbHOMy OHAY NPOCTPaHCTBEHHbIX AaHHbIX (PDIL) n cogepxumT
reogesunyeckue, KapTorpaduyeckue, Tonorpaguyeckue,
rmgporpaguyeckue, a35pOKOCMOCHEMOYHbIE " rpaBuMeTpU4ECKmne
Matepuanbl o Tepputopumn Poccuiickon ®enepaumm — Bcero 6onee 86 MIH.

eanHnLl MmatepumanoB U JaHHbIX.

JocTyn K oTAenbHbIM reonopTanamMm WM WUX YacTaM  MOXET
OCYLLECTBMATLCA HA OCHOBaHWM MMEHW Monb3oBaTens W napons unu
YHUKanbHOro  Knto4a, BbIOAHHOMO KOHKPETHOMY MOMnb3oBaTenio Ans
npocMoTpa W 3arpy3ku onpegenéHHon wuHdopmaumn. [lNpumepamum
opraHusaumi, NPeaoCcTaBnsLWNX JOCTYN K CBOMM reonopTtanam siBrsitoTcs:
CoB3oHg, Pocpeectp, Kb [laHopama. B Tabnuue 6.1 npuBeaeHbl

oTAenbHble reonopTanbl U UX agapeca.
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Tabnunua 6.1 — Cnucok reonopTanos (bparMeHT)

"eonopTtan

MCTOYHMK JaHHbIX

Pocpeectp — NybnuyHas kagactpoBas
kapta P®

http://pkk5.rosreestr.ru

KB lNaHopama — Kapta Mupa, pasrpadka

http://gisserver.info

Bukumanus — KapTta, penbed

http://wikimapia.org

Ocob0 oxpaHsieMble NpUpoaHbIe
TeppuTopun Poccum

http://oopt.aari.ru

PIMC MO — NpaHu1Lbl panoHOB U
OKpYyroB, opraHusauum NoamockoBbs

https://rgis.mosreg.ru

PI'MC Cankt-lNeTtepbypra — O6beKTbI
HeaBWXMMOCTU n 3emneyctponctea Cl6

https://rgis.spb.ru/

eAtlas — KapTbl, CHUMKM

http://apieatlas.mos.ru

ESRI — KapTbl, penbed

http://server.arcgisonline.com

Google — KapTbl, CHUMKK, Tpaduk

http://mt0.google.com

Mail — KapTbl, CHUMKK, Tpaduk

http://jnOmaps.mail.ru

Maps for free — HTepakTBHas kapTa

http://www.maps-for-free.com

MapLpyTbl.Py — IHTEepakTuBHbIE
Tonorpaduyeckne kapTbl

http://maps.marshruty.ru

NASA — KnumaTtudeckue u ap. kapThbl

http://gis.ncdc.noaa.gov

OpenStreetMap — KapTbl

https://www.openstreetmap.org

Navitel — KapTbl, Tpaduk

http://m01.navitel.su

KocmocHnMKM - CHUMKK

https://kosmosnimki.ru/

https://sovzond.ru/products/online-

CoB3oHA — CHUMKM >
services/

CornacHo [4] TNC «[lMaHopama» noggepxuBaeT 35 pasnuuHbIX
dopMaToB AaHHbIX reonoptanos, 9 mexayHapodHbix LIMP/LIMM, Gonee
5000 npoekuun, onpenenéHHbix no kogy EPSG. B ctaHgapTHoe MeEHHo
BxoauT 39 reonopTarnos.

BoamoxHo pgobaeneHve B MC HOBbIX reonopTtanoB M CrioeB, a

TaKke penaktnposaHue ” HaCTpOIZKa CyLleCTBYHOLLNX. ,EIJ'IFI obecneyeHuns
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AOCTyna K BHELWHUM WHMOPMaLMOHHBIM pecypcam (reonoptanam) Ha
KOoMMbloTepe AormkeH ObiTb o6ecneveH JOCTYN K UX agpecam.

BbaHk uudpoBbix reogaHHbix KB [MaHopambl npegHasHaveH
ansa obna4vHoro XpaHunuua NPOCTPaHCTBEHHbIX OaHHbIX,
aBTOMaTM3MPOBAHHOTO (POPMUMPOBaHMA U  OBHOBMEHMS EOMOKPbLITUN,
NnpeaoCcTaBneHns aBTOPU30OBaHHOMo gocTtyna K reonoptany. Obecneynsaet
cbop, XxpaHeHne, NOUCK U Bblgady NPOCTPAHCTBEHHbIX AAaHHbIX B OOMEHHbIX
dopmaTax, oTobpaxeHue cocTosHMs GaHka OaHHbIX B BMAE KapT-CXEM.
KapTbl-cxeMbl BeAyTCs ONs1 KaXOoro Tvna XpaHUMbIX OaHHbIX: BEKTOPHbIX
KapT, AaHHbIx 033, mogenen mectHocTu [5]. ObecneunBaeTcs yganeHHoe
nomewieHme HabopoB MPOCTPAHCTBEHHbIX AdaHHbIX B  dannosoe
XpaHunuuie, BeaeHne Bepcuin XpaHnmbix HAbopoB, OGHOBIEHME KapT-CXEM
HanmMunsa  OaHHbIX, AaBTOMATU3MPOBAHHbLIN Ccbop U  opMMpPOBaHME

MeTaZaHHbIX (PUCYHOK 6.1).

& GIS WebServer Bank MpOCTPaNCTBeHHLIX FaHHMX. bt

Special Edition

veragae | Oreems 9
HAP B SYF (1:25 000), Cres eragamex Kap7
Koprs | wwe3s | Mopwsis weews | feonopumen wacurab: 25000

& il | (@cemm . &

PucyHok 6.1 — Cuctema xpaHeHus 1 0GHOBNEHNS NPOCTPAHCTBEHHbIX
AaHHbIX C aBTOMAaTU3MpPOBaHHbIM hOpPMMPOBaHNEM reonokpbituin B F'MC

«MaHopamay (c canTa: https://gisinfo.ru/products/geodbse.htm)
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MpunoxeHue A

(cnpaBo4Hoe)

OnpegeneHune rngporpadnyecknx xapakTepmcTuK nNo pasnmyHomn

KapTorpadunyeckomn ocHoBe

A.1 OnpegeneHune rugporpadmyecKkux xapakTepuCcTuK peKu
Ce-Axu

Peka Ce-Axa (MyTHaa) pacnonoxeHa B CpedHen 4acTtu
nonyocTtpoBa fAmMan, BblTekaeT U3 o3epa Hel-1o n Bnagaet B peky Mopapl-
fAxa.

BaxxHOM rmnaponornyeckonn OCoBEHHOCTbID TEPPUTOPUU SIBRSIETCS
3aMeffiIeHHbIN MOBEPXHOCTHbIA CTOK W cnabbli eCTECTBEHHbLIN ApeHax
FPYHTOBbIX BOA, YTO CBA3aHO C MMOCKUM penbedoM M MarnbiM Bpe3oM
peyHbIX JONMVH. Peka n ee NpUTOKN MMeIoT Hernybokne, o4eHb U3BUNUCTbIE
pycna u Hu3kue Gepera un pacnonoxeHa B 30He BE4YHOW Mep3roThl.

N3mepeHusa rugporpauyecknx xapakTepuUCTUK BbIMONHANUCL MO
LuMdpoBbiM Tonorpadudecknm kaptam macwrtaba 1:100 000 B npoekumm
Maycca-Kptorepa (3oHa 12) B banTtuiickon cucteme BbICOT 77 roga B
COOTBETCTBUU C pekomeHgaumammn P 52.08.874.

LUndposas mogenb 6GaccerHa pekn Ce-Axu, NOCTpOEHHas Mo
LM POoBbLIM ToNorpadpunyeckum kaptam, npeacraBneHa Ha pucyHke A.1.

B pesynbtate npsimbix wuamepennn B [UIC «[lMaHopama» no
unpoBbIM TONOrpadUHEcKMM KapTam (4nuHa 1 WUMpUHA peku, BbiCOTa B
NCTOKe M yCTbe, nnowiaab Bogocbopa), pacHEToB MO LMAPPOBOM MOAENU
(cpeaHsia BbICOTa U YKIOH CKNOHOB Bogocbopa) 1 pacyéToB No hopmynam
(cpepHWn yKMNOH pekun) BbinM MNonyveHbl OoTAeNbHble rmagporpaduyeckme
xapaktepuctukn pekn Ce-Axm n eé Bopocbopa (tabnmua A.1).
XapakTepucTuKn, MNOfyvYeHHble C Tonorpaguyecknx KapT, NPUBOASTCS B
CpaBHEHMM C AdaHHbIMKW, nofnyvYeHHbiIMM ¢ LIMP w©n kapT OTKpbITbIX

MCTOYHUKOB.
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BbicoTa, M
I s0- 100
I 70-80
[ e0-70
[ 50-60
40- 50
30- 40
20-30
10-20

[ 0-10

Tabnuua A.1 — OtaeneHble rugporpadumyeckne xapakrepuctukm p. Ce-Axu

PucyHok A.1 — Liudpposasa mogenb 6acceinHa pekn Ce-Axm

NCTOYHWMKM faHHbIX
Tonorpadu-
XapakrtepucTtuka ALOS
yeckne OSM AW3D
KapThbl
[nvHa peku, Km 248 250 -
LLnpunHa pekn B yCTbe, M 190 187 -
BbicoTa B ycTbe, M 0 - 11
BbicoTa B uctoke, M 16.5 - 22
CpeaHui YKIoH peku, %o 0.067 - 0.044
Mnowaab Bogocbopa, km? 3602 - 3490
Spe,ﬂ,Hﬂﬂ BbiCOTa BoAocbopa, 12 ) 16
CpeaHui yKJZOH CKITOHOB 0.015 i 0.011
Bogocbopa, %o

B nuHenHbix onpegeneHuax kapta OSM nokasana Xopollyko

CXOOAUMOCTb C Tonorpadunyeckumn kaptamu. TodHocTb ALOS AW3D B
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AaHHOM MpuMepe HefocTaTtoyHass — B OomnblUMHCTBE cryyYaeB oLlimbka

oonee 2%.

A.2 OnpepeneHue rugporpauyecKMx XapakTepPUCTUK PeKu

Bepabiapk

Peka Bepablapk npotekaeT Ha tore YeudeHckon Pecnybnukm wu
BnagaeT B peky ApryH B panoHe cena LllaTton. Penbed mecTHOCTU —

TUMNYHO FOprII7I, ¢ 6onbLMMK nepenagamm BbICOT.

Bce Heobxoaumble namepeHus rmgporpadouyeckmx xapaktepucTuk
BbIMNOMHANNCHL MO uMdposon Tonorpaduyeckon kapte K-38-44 B npoekumm

Maycca-Kptorepa (3oHa 8) macwtaba 1:100 000 cornacHo P 52.08.874.

Kapta peku Bepablapk, nocTpoeHHass no AgaHHeim OSM,

npegcraBneHa Ha pucyHke A.2.

B pesynbtate npsimbix usmepeHun B [UC «[laHopama» no
umdpoBon Tonorpadmyeckon kKapte (AnMHa peku, BbiICOTa B MUCTOKE U
yCTbe, Nnowiagb Bogocbopa), pacyéToB no LMdpoBoN Moaenn (cpegHas
BbICOTa M YKITOH CKITOHOB Bogocbopa) u pac4éToB no dopmynam (cpegHun
YKIOH  pekn) Obinn  nonydeHbl  OTAENbHble  ruaporpadguyeckue
XapakTepucTukn pekn Bepabloapk u eé€ Bogocbopa (Tabnmua A.2).
XapakTepucTuKn, MNOfyvYeHHble C Tonorpauyecknx KapT, NPUBOASTCA B

CpaBHEHWMU C AaHHbIMU, NoryyeHHbIMU ¢ LUMP SRTM 1 kapTbl OSM.

B onpegeneHun panuHbel pekn kapta OSM nokasana nnoxyro
CXOAMMOCTb € Tonorpacdmyeckon kapton (owmnbka — 6onee 50%). TouHoCTb
SRTM B paHHOM npumepe TaKke HedocTaTodHad — MO BCEM

Xapakrtepuctmkam owmnbka npesbiwaeT 2%.
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Acnar6ex-LWiepunoso
=

©@penStreetMapi(and) contributors CC-BY-SA!

PucyHok A.2 — Peka Bepablapk Ha kapte OSM
Tabnuua A.2 — OtaenbHble rugporpaduyeckme xapakTepucTUkn peku

Bepablapk 1 ee BogocGopa

MCTOYHUKM JaHHbIX
XapakTepucTtuka -
pakTep Tonorpacm OSM SRTM
yeckas KapTta
OnuHa peku, Km 15,7 8 -
M3BUNNCTOCTb pekn 1,13 1.1 -
CpeaHuii yknoH peku, %o 101 - 87
BbicoTa B yCTbE, M 508 - 492
BbicoTa B uctoke, M 2100 - 1860
Mnowaab Bogocbopa, km? 92 - 88
CpenHuin ykIoH . 210 i 185
cknoHoB Bogocbopa, %o
CpepfHsisa BbicoTa 1132 i 997
Bogocbopa, m
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A.3  OnpepgeneHuve  ruaporpacgmMyeckux  XapaKTepucTUK

KpacHogapckoro BogoxpaHunuia

KpacHopapckoe BoAOXpaHUnuuie — KpyrnHemnwmm
NCKYyCCTBEHHbIN BogoeM Ha CesepHom KaBkase. PacnonoxeHo
BOAOXpaHunuLLe B HU30Bbe pekn KybaHb B KpacHogapckom kpae. Penbed

MECTHOCTU — paBHVIHHbIVI.

CeBepo-KaBkasckum asporeogesnyecknum npeanpuatnem B 2005 u
B 2016 rr. 6biny BbINONHEHBI rnaporpadunyeckne paboTbl N0 CbEMKE Yalum
BOJOXpaHUMuLLA 1 NpuneraroLen TeppuTopumn ¢ coctaBneHnem LngpoBbIX
Tonorpadudecknx nnaHoB macwTaba 1:5000. Ha ocHoBe AaHHbIX 3TWX
ceemok B [UC «lMaHopama» ©Obina co3gaHa uudpoBad MOAENb
KpacHogapckoro BogoxpaHunuwia. [Ona ee cocTaBneHus  Obinu
NCMonb30oBaHbl [JaHHbleE O BbICOTHbIX OTMETKaxX OTAENbHbIX TOYEK,
ropusoHTanen n gamb, NuHUS ypesa BoAbl 411 HOPMarnbHOro NOAMNOPHOro
ypoBHA. Mogenb wucnonb3oBanacb And pacyeTa rugporpadumnyeckmx
XapakTepucTuk KpacHogapckoro BogoOXpaHunumLa.

B pesynbTate npsMmbiX M3MepeHun Mo mMaTtepuanam Tonorpadu-
YeCKOM CbEeMKM MECTHOCTM M onpedeneHun no uMdpoBbIM MOAENSM
penbedpa ALOS AW3D, SRTM un MERIT DEM, 6binn nonyyeHbl
oToenbHble  rugporpaduyeckme  xapaktepuctuku  KpacHogapckoro
BoAgoxpaHunuua (cm. Tabnuua A.3).

CpaBHeHwue rngporpaduyecknx xapakTepucTuk, nonydeHHbix ¢ LIMP
ALOS AW3D, SRTM n MERIT DEM, c¢ pe3ynbtatamm Tonorpaguyeckon
CbEeMKWN MOKa3ano HeaoCTaTOYHYH TOYHOCTb AaHHbiXx LIMP (owwubka no

GONbLUMHCTBY XapakTepUCTMK NpeBbilLaeT 2%).

Ha pucyHke A.3 npeacrtasneHa umdgposasa mogens KpacHogapckoro

BOLOXpaHunuLLa, NoCTpoeHHad no gaHHbiM SRTM.
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Tabnuua A.3 - OtgenbHble ruaporpadmyeckme  XapakTepUCTUKU
KpacHogapckoro BogoxpaHunumiia
MICTOYHUKM AaHHbIX
XapakTepucTuka Tonorpacpu- | | 5g MERIT
yeckad AW3D SRTM DEM
CbeMKa
YMO-25.84
YpoBeHb BoAbl, M HIMY-32.75 24 24 24
Or1y- 35.23
YMO-115
Mnowaab BogoxpaHunuwa, kM2 HMY-377 314 322 304
Or1y- 407
[nvHa BogoxpaHunuiia, Km 455 44 43 41
MakcumanbHas WmpurHa, Km 12.6 10.5 11.2 10.5
MakcumansHas BbicoTa Aambbl, M 38.4 34 33 33
CpegHsist rnmybuHa, m 4.7 - - -
BbicoTa (B MecTe BnageHus 31 33 o5 29
p.KyGaHb), M
BbicoTta
o 87 M
- 4m

PucyHok A.3 — KpacHogapckoe BogoxpaHunuile no gaHHsIM SRTM
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MpunoxeHune b
(cnpaBo4HoEe)

Cneuundumkauma aaHHbIX LMppoBbLIX TONorpadmyecknx KapT B
cdopmate GML

B1. OnucaHue MeTagaHHbIX Habopa reogaHHbIX

MeTagaHHble onucbiBaloT 0bLWme cBOMCTBa Bcero Habopa AaHHbIX
[3, 4]. B cooTBeTCTBUM C MoOnoxeHuamu ctaHgapta MCO 19115 B cocTaB
MeTafaHHbIX BXOAAT criegytoLme rpynnbl CBONCTB:

- ngeHTudukaumnoHHasa nHcdopmauusa (MD_ldentification);

- nHgpopmaumsa o6 orpaHnyeHunax (MD_Constrains);

- nHdpopmaums o kadectse (DQ_DataQuality);

- nHgpopmaumsa o6 obHosnennn (MD_Maintenancelnformation);

- MHOpMaLMA O NpeacTaBNeHNN NPOCTPAHCTBEHHbIX AAHHbIX
(MD_SpatialRepresentation);

- MHdopmauma o koopamHaTtHon ocHoBe (MD_ReferenceSystem);

- nHpopmaumsa 06 naeHTMduKaLmMm NCNnonNb3yemoro KkaTanora
anemeHToB Habopa AaHHbIX 1 ONMcaHme NOKPbITUS Habopa AaHHbIX
(MD__ContentInformation);

- MHpopmaums o knaccudmnkatope (MD_PortrayalCatalogueReference).

- UHpopmaums 0 pacnpocTpaHeHun (MD_Distribution);

- NHhOPMaLUUSA O AOMOSNTHUTENBbHbLIX METaAaHHbIX, CNeundUUMPOBaHHbIX
nono3oBartenem (MD_MetadataExtensioninformation);

- MHhOpMaLUSA O NPUKNAZHOM CXxeme, NPMMEHSEMON NpU CO34aHMK
Habopa aaHHbix (MD_ApplicationSchemalnformation).

Bonbwas yactb mHdopmauumn aBnsaeTcs obwen Ana pasnuyHbIX
HabopOB [OaHHbIX M MOXET XpaHUTbCS Ha BHeWHem pecypce. [lpu
co3gaHuMm Habopa JaHHbIX gonyckaeTcs nepefaBaTb MeTadaHHble MyTeM

yKasaHUusl CChbINIKM Ha BHELUHWE pecypchbl.
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[ns obecnevyeHnst LENOCTHOCTU U NOMHOTHI nepegasaeMbIX AaHHbIX

MeTagaHHble 0ObI4HO 3anucbiBalOT B HAbope AaHHbIX.
B2. NMpaBuna onncaHusA NPOCTPAHCTBEHHOrO NOJOXeHUsl 06 bLEeKTa

lMpocTpaHCTBEHHOE MONOXEHME OObekTa [OOIKHO coaepxaTb
KoopauHaTbl obbekTa B rnobanbHON reoge3nyeckon cMcTteMe KoopavHaT B
rpagycax Wnu MorioXeHne B MEeCTHOW (MoKanbHOM) cuctemMe oTcyeTa B
meTpax. KoopguHatbl MoryT 6biTb 3agaHbl B AByxmepHou (2D) wnu
TpexmepHon (3D) cucteme. KoopauHaTbl BCeX TOYEK OAHOro obbekTa
OOIMKHbI ObITb B OQHOW CUCTEME KOOPAMHAT N UMETb €QUHYIO Pa3MEPHOCTb.
KoopanHatbl pasHbix 06bEKTOB MOryT UMETb Pa3Hy Pa3MepHOCTb.

Cuctema koopavHaT 3agaeTtcd, kak npaeuno, kogom EPSG.
PekomeHayeTca npMMeHeHne 0aHOM M3 yKasdaHHbIX CMCTeM koopanHar [4]:

- EPSG:4258 — reopesnyeckne koopamHatbl Ha annuncounge GRS-80
(ETRS89);

- EPSG:4269 — reopgesnyeckne koopauHatel Ha annuncouge GRS-80,
NAD83 (NSRS2007);

- EPSG:4326 — reogesnyeckune koopanHatbl Ha annunconge WGS-84;

- EPSG:4490 — reogesnyeckune koopamHatbl Ha annuncomnge CGCS2000;

- EPSG:4740 — reoges3ndeckne koopauHatbl Ha annuncounae [13-90.02,
NMOHACC;

- SR-ORG:6707 — nnockMe mnpssMOYrofibHble KoopAuHaTbl B MECTHOWM
(nokanbHOW) cncTeme oTcyeTa.

Cuctema koopauHaT BblbupaeTcs nporpaMMHbIM obecrnevyeHnem,
dopMumpyoLWnM Habop AaHHbIX B COOTBETCTBUMM CO cneundumkaumen. MNMpu
3anofiHEHMM  MpUKNaAgHOW  MporpaMMon  KoopauvHat  obbekta B
COOTBETCTBMM C BbIOPAHHON CUCTEMOW KOOPAWHAT AOSMKEH BbIMNOMHATLCS
nepecyeT KOOpAMHAT M3 CUCTEMbI KOOPAUHAT LMcpoBOM Tonorpadmnyeckomn
KapTbl.

lMnockme npsAMoyronbHble KOOPAMHATLI B MECTHOW CMCTEME OTcyeTa

NMPUMEHAIOTCA ANA OnNMcaHnA BCroMoraTtesibHbIX AOaHHbIX (cxema) mnnm B
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criyyae, Korga napameTpbl CBS3M CUCTEMbI KOOPAMHAT KapThl U rnobanbHom
reoae3nmyeckon CUCTeMbl KOOPAMHAT HE U3BECTHbI.
BbicoTa [omkHa NepecynTbIBATLCS K 3HAYEHUIO reone3vyeckom

BbICOTbl OTHOCUTEJIbHO Bbl6paHHOFO annunconga [4]

B3. OnucaHue NPoCcTPaHCTBEHHOrO NONOXeHUA OO0 beKTa

Crangapt GML cogepxuT yHuBepcasnbHbli Habop cpencrts ans
ONMCaHNs MPOCTPaAHCTBEHHOIO NOMOXeHUsT NobbiX O6BEKTOB C y4eTOM KX
TOMOMOrMYECKUX OTHOLLEHUNA.

Ona onucaHns  oObEKTOB, coAepXawmxcsa Ha  UudpoBbIX
Tonorpadu4eckMx KapTax, peKkoMeHOyeTCs MNPUMEHATb MUHMMarnbHO
AOCTaTOYHbIN HAbop 3nemMeHToB sidbika GML.

[MpocTpaHCTBEHHOE MOMOXEHNE BEKTOPHbLIX OOBHEKTOB Ha LUPOBbLIX
Tonorpadpu4eckMx KapTax NpeacraBnseTcs B BUAE MOSIMIOHOB, NMHENHbIX
0O6BEKTOB MMM TOYEK.

[MonWroHbl MOryT UMeTb OOUH BHELUHWA 3aMKHYTbIN KOHTYP U Habop
BHYTPEHHUX 3@MKHYTbIX KOHTYPOB. TOYKM BHYTPEHHWUX KOHTYPOB AOSMKHbI
ObITb CTPOro BHYTPWU BHELLHEro KoHTypa. MNpumepamn o6HeKTOB C BHELLHUM
N BHYTPEHHUMM KOHTYpaMun 4€BAAIOTCA Neca C MonsHamu, pekn c
OCTPOBaMu, TEPPUTOPUM C y4acTKaMu, KOTOpble M3 HUX MCKITYaKTCH, U
TOMY Nof00HbIE OO BEKThI.

3aMKHYTOCTb KOHTypa O3Ha4aeT, 4YTO KoopAuHaTbl NepBOM TOYKM
KOHTYypa 1 nocrnegHen TO4MKM KOHTYpa coBnagatoT [4].

O6o3HavyeHne B GML 0006LLEHHbIX CMOEB AaHHbIX MPUBEOEHO B

Tabnuue b1, a ceMaHTUYECKUX XapaKTepucTuk — B Tabnuue b2.

B4. NMpumep Habopa faHHbIX

B npumepe npuknagHon XML-cxemMbl onucaHo 4 cnos:
Hydrography — rugporpadwus,
Relief — penbed,
Roads — goporu,
Vegetation — pacTuTenbHOCTb;
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n 15 cemaHTUYECKNX XapaKkTepPUCTMK (CBONCTB) OObEKTOB:
HydrographyCode — ngeHtudpumkaTtop tvna obbekra cnosa rugporpadus;
ReliefCode  — mageHTudmkaTop TUNa obbekTa cnos penbed;
RoadsCode - mngeHTudukaTop Tna obbeKTa Cros Joporu;
VegetationCode — ngeHTtndmkatop Tmna obbekrta cnos pacTuTenbHOCTb;
HorizontalAlign — BbipaBHMBaHMEe NOLMMCU MO FOPU3OHTANN;

VerticalAlign — BblpaBHUBaHWe NognNucu No BepTUKanu;
TreeKind — COPT OEPEBLEB B IECY;

AbsoluteHeight — abcontoTHasa BbicOTa an1IeMeHTOB penbeda;
AverageSpace — cpefjHee pacCTosHNe MeXAy OepeBbaMu;

Category — KaTeropus Jopor;

Height — BbICOTa;

Name — CcOOCTBEHHOE Ha3BaHueE;

RoadName - ugeHTudmkaTOop OOpOru;

Width — Wwm1puHa B MeTpax; WidthRange — wnpuHa no wkane.

Tabnunua b.1 — Cnncok 0606LLEHHbIX CITOEB BEKTOPHLIX AaHHbIX B GML

YcnoBHoe

Ne HasBsaHwne

0bo3HaveHne
1 | TEOOE3SNYECKME MYHKTHI Geodesy
2 | HACENEHHbIE MYHKTHI Settlements
3 |[MPOMBbIWNEHHBLIE N COUMANBbHBIE OBBEKTHI | Infrastructure
4 | DOPOXXHAA CETb Roads
5 | TMOPOIrPA®UA Hydrography
6 | TMOPOTEXHUNYECKME COOPYXXEHUA HydraulicStructures
7 | PENNbE® CYLUM Relief
8 | PACTUTEJIBHOCTb Vegetation
9 | I'PYHTbI U TABOBbIE NMOKPOBbI Sail
10 | FTPAHULbBI 1 OTPAXKOEHNA Boundaries
11 | HASBAHWA L MOAONMNCKn Signatures

B CTaHOapPTHbIX KJ'IaCCVI(*)VIKaTOan, NPUMEHAEMbLIX Npn Co3gaHUn

LUMGPOBLIX Tonorpaduyecknx KapT coaepxutcs Gonbluee YUCno Crioes.

Hanpumep, B knaccudukaTope kapT macwTaba 1: 100 000 cogepxuntca 27

CNOeB, 4YTO CBSI3aHO C OCOBEHHOCTSIMW TEXHOMOIM  CO3OaHUs

0o6HOBNEHNs LUMPPOBLIX Tomnorpadudeckmx kapt. [Ona npeobpasoBaHus

OaHHbIX umdpoBon Tonorpadgudeckon kaptel B dopmat GML Heobxogmmo

00beaUHATbL HECKOMBKO CNOEB B OANH [4].
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Tabnuua b.2 — Cnncok cCeMaHTUYECKMX XapaKTePUCTUK

Kon HassaHune O603Ha4eHne B GML
1 OTHOCUTEJIbHAA BbICOTA RelativeHeight
2 OJITMHA ObjLength
3 COCTOAHUNE ObjState
4 ABCOJIKIOTHAA BLICOTA AbsoluteHeight
5 TN BOOOTOKA, BEPEFOBOW NMUHNW Shoreline
6 MAKCUMAJIbHAA BbICOTA MaximumHeight
7 MYBUNHA Depth
8 XAPAKTEP NOPOLI BreedType
9 COBCTBEHHOE HA3BAHUWE, TEKCT NMOAMNCU | ObjName
10 MATEPUWAJT COOPYXEHWNA ObjMaterial
11 WPUHA ObjWidth
12 MrPY30IMNMOOBEMHOCTb Tonnage
15 LWLMPUHA MO WKANE WidthOnScale
16 CTENEHbL BICOTHOIO rOCIoACTBA ReferencePoint
17 MPAMOYTOJIbHBIE KOOPONHATbI RectangulPos
19 r’EOOE3NYECKME KOOPOMHATHI GeodeticPos
20 | XAPAKTEP PACIMONOXEHWNA PositionType
21 | TWMN 3HAKA MarkType
22 | JAIIbHOCTb BUOMMOCTU ViewDistance
23 MAKCUMAJTbHAA WIPUHA MaximumWidth
25 | OTMETKA BEPXHEIO YPOBHA BObI TopWaterlLevel
26 OTMETKA HM>XXHEIO YPOBHA BObI LowerWaterLevel
27 KOJINYECTBO KAMEP LUJTKO3A Floors
28 CKOPOCTb (TEMEHNA, OBMXKXEHNA) Speed
29 CPEOQHAA BEJTMYUNHA MNMPUTTBA MeanTideRange
30 | AEBAT (HAMONHAEMOCTb) Filling
31 MEPNOAO (AOCTYINHOCTW, BATOIMNJNEHNA) Period
32 NMPU3HAK CYJOXOOCTBA Navigable
33 KAYECTBEHHbLIE OCOBEEHHOCTW BObl WaterQuality
34 | XAPAKTEP 'PYHTA GroundType
35 XAPAKTEP PACMNOJIOXEHNA OTHOCUTENBHO RelPosition

3EMJIN, BO[bl
36 | XAPAKTEP EEPEFOBOW NUHN ShorelineType
37 HOMEP INMYHKTA MarkNumber
38 KONMYECTBO XXUTENEN ResidentsNumber
39 COUNMANBHO-KYNbTYPHAA MPUHALJIEXXHOCTb SettlementType

40 TN YN, JOPOI", KAHAJIOB v gp. StreetType
41 HAMPAXXEHUE Voltage
42 HAJTMYME MYHKTOB CBA3U NetPoint
43 NOJIMTUKO-AOMUHNCTPATUBHOE SHAYEHWE | AdministratUnit
44 | TEPPUTOPUATIbBHAA NMPUHALONEXHOCTb BelongTerritory
45 MNOTHOCTb, TUM 3ACTPONKU ConstrDensity
46 LWPUHA MNMOKPLITUA, MPOE3OA n T.4. RoadWidth
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Ko HasaHue O6o3Ha4veHne B GML

48 | TWI OMNor BearingType

49 | KONWYECTBO N3n, TPYB, NPOJIETOB PipeCount

50 | KONMYECTBO NPOE3XNX YACTEN TraffLaneAmount

51 | YACNO NYTEN RailLineAmount

52 | YACJIO KWITIOMETPOB KmAmount

53 HOMEP OOPOI'M RoadNumber

54 | BUOTAMN TractionType

55 | MATEPWAIJI NMOKPbITUA CoatingMaterial

56 EéSPSJ;SﬁEHME OOPOI' OTHOCUTENBHO RoadRelLocation

57 | PACIMOJIOXKEHVNE OB BbEKTA ObjectLocation

58 | CMMOCOE BO3MOXHOIo ABMXKEHUA TypeMotion

59 | TPAHCIMOPTHOE 3HAYEHVE SignificRoad

60 | TONWNHA JEPEBLEB Diameter

61 | PACCTOAHVE MEXOY OEPEBbAMU SpaceAmongTrees

62 | TN PACTUTEJIbHOCTHW VegetationType

63 | NMPOXOOMMOCTb Passability

64 | HOMEP JIECHOIO KBAPTAJIA BlockNumber

65 | HOMEP NOrPAHNYHOIO 3HAKA ObjectNumber

67 | TWUN IrPAHNL BoundaryType

68 | TOYHOCTb OMNPEJOEJIEHNA (KITACC) AccuracyClass

69 | ABCOJIIOTHAA BBICOTA LIEHTPA CenterAbsHeigth

71 MPU3HAK SAMKHYTOCTW U BbIXOOA HA PAMKY FrameOutput

72 | BHYTPEHHAA CTPYKTYPA OBBbEKTA InternalStruct

73 | NPOVCXOXOEHWE Origin

75 | MATEPUATI YACTN COOPYXEHUA MaterialOfPart

76 | ANMHA BOOOCIIMBHOW YACTW NNOTWHBI SpillwayLength

77 | OBBbEM Volume

78 | MNOWALb Square

79 | XAPAKTEP PACIPOCTPAHEHUWA TypeOfSpreading

80 |BPEMA SKCTPEHHOIO ONMOPOXXHEHMA BOOOEMA DrainReservEXxt

81 BPEMA KATACTPO®PUYECKOIO DrainReservCat
OMNOPOXHEHNA BOOOEMA

83 |PASHUMUA MEXOY BEPXHUM U HXKHVM YPOBHEM DifferencelLevel

84 | MECTO PACIMNONOXEHWA Location

85 | TOCYOAPCTBEHHAA NMPUHAONEXXHOCTb BelongState

87 BbICOTA MNMPOE3OA Clearance

88 | AJIMHA CKIIOHA SlopelLength

90 | HAJIIMYME BbIXOOOB METPOIMOJINMTEHA MetroOutlets

91 NMPN3HAK BXOOMMOCTU Reentrant

97 | TUIN KOHCTPYKLUNU ConstructType

99 | JAMAMETP TPYBbI, BXOOA B MNELLIEPY DiameterObj

100 | HOMEP OOMA, WYP®A, CKBAXWHbI v gp. HouseNumber

130 | MECTOMNONOXEHWE 30AHUA, CTPOEHUN Arrangement

132 | MPEOEJIbHAA NOIMPEWHOCTHL B MNMJIAHE PlanError
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133 | NPEOJENBHAA MOIrPELWHOCTL MO BbICOTE HeightError

138 | KONMMMYECTBO XUTEMEM NO LWKANE ResidentOnScale

205 | HOMEP CNEQYKOUWEN COCTABHOWM YACTM NextPartNumber

214 | BbICOTA WPUPTA FontHeigth

218 | HOMEP OEBEKTA (CCblJIKA) ObjNumber

219 | XAPAKTEP UEHTPUPOBAHHOCTW TEKCTA TextAlign

220 | WABJIOH (HOMEP) TemplateNumber

243 | NPUHAONEXXKHOCTb HACEJIEHHOMY MYHKTY | Settlement

247 | HABHAYEHVE OBbEKTA Purpose

250 | TMn noanucu SignatureType

262 | BLO PACTUTENIbHOCTH Vegetation

271 | NPN3HAK NMPOOOINKEHNA HA CMEXXHOM JICTE ExtensionType

293 | YPOBEHb HAIPY3KU LoadLevel

294 | KOO LUBETA ColorName

298 | HOMEP OEBEKTA (0gHOCTOPOHHSS cCblfika) ObjNumber2
31001 | MACWUTAB OTOBPAXXEHUA 3HAKA B NMPOLEHTAX ImageScale
31002 | UBET OTOBPAXXEHNA 3HAKA RGB ImageColor
31003 | BbICOTA WWPNPTA ImageHeight
31004 | HASBBAHUE WWPUDTA ImageFont
31005 | TOJILUWMHA IMHNN B MM LineThick
31006 | TOJILUMHA OKOHYAHUA JIMHUN B MM EndLineThick
32768 | TEKCTOBbIV ®AWI TxtFile
32769 | DA TUMA PCX PcxFile
32770 | UM ®ANNA NACMOPTA JINCTA MapFile
32800 | KOO OBBEKTA ObjCode
32801 | MMABHbIV OEBEKT HAEOPA GrpLeader
32802 | NOOYMHEHHBLIM OEBEKT HABOPA GrpSlave
32803 | OEBbEKT HAEOPA GrpPartner
32804 | CCbIJIKA HA NOANncChH ObjToText
32805 | CCbIJIKA NMOoAnmcu HA OGbEKT TextToObj
32809 | MIMA GANNA KNACCUPUKATOPA RSC RscName
32810 | KOPOTKOE MMA CNOA OEBbEKTA LayerName
32811 | KOPOTKOE MMA OBBEKTA ObjectName
32850 | JATA CO30AHNA OBBEKTA DateCreate
32851 | BPEMA CO30AHVA OEBEKTA TimeCreate
32852 | UMA ONMEPATOPA AuthorName
32853 | JATA OBHOBJIEHNA OB bEKTA DateCorr
32854 | BPEMA OBEHOBINEHWA OBEBEKTA TimeCorr
32855 | UMA OMNEPATOPA OBHOBJIEHUA AuthorCorr
50603 | TP CEKPETHOCTUN KM SecurityLevel
50609 | CKO VKM (B MNMJIAHE) RMSPlane
50610 | CKO MKM (MO BbICOTE) RMSHeight
50611 | CTPAHA N3ITOTOBUTEJIb KM ProducerCountry
50630 | CYMMAP. KONTIMYECTBO TOYEK N3/IOMA PointCount
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Bubnuorpacusn

[1] TpeboBaHua Kk rocygapCTBEHHbIM TonorpadmMyeckum KapTam U niaHam,
BKNtoYasa TpeboBaHMSA K COCTaBY CBeAEHMIW, OTODOpakaemblX Ha HUX, K
YCNOBHbIM 0603HaYEeHNAM yKa3aHHbIX CBeaeHuIr, TpeboBaHMA K TOYHOCTU
rocygapCTBEHHbIX  TonorpacouMyecknx  KapT M FOCy4apCTBEHHbIX
Tonorpagu4eckMx NnaHoB, K bopmMaTy UX NPeACTaBfieHUs B 3NEKTPOHHOWN
dopme, TpeboBaHNSAM K cogepkaHuto Tonorpadou4eckmx kapT, B TOM yucne
penbedHbIX KapT (yTBEpXAEHbl Npuka3oM MWHIKOHOMpPasBUTUS OT
06.06.2017 Ne 271).

[2] MoctaHoBneHue [lpaButensctBa P® ot 24.11.2016 Ne1240 «O6
YCTaHOBIIEHUN TOCYAAPCTBEHHbIX CUCTEM KOOpAMHAT, rocyaapCTBEHHOW

CUCTEMBbI BbICOT U FOCWJ,apCTBeHHOﬂ rpaammeTquGCKon CUCTEMbI».

[3] AO KoHcTpykTopckoe 6topo «llaHopama» [GNeKTpoHHbIM pecypc] -

Pexxum goctyna: https://gisinfo.ru.

[4] MporpammHoe u3genune reomHdopMaumoHHasi cuctema «llaHopama
Bepcua 13» (TMNC «lMaHopama x64») / AO KoHcTpykTopckoe 6ropo
«MaHopama»  [OnekTpoHHbIN  pecypc]. PykoBogctBo  onepartopa.
MAPB.00046-06 34 01.

[5] BaHk gaHHbix LUK 1 033. Komnnekt BegeHms 6aHka gaHHbIX LMGPOBLIX
KapT W OaHHbIX  OUCTaHUMOHHOro  3oHaupoBaHus  3emnu/ AO
KoHcTpykTOpCKOe Otopo «lMNaHopama» [OnexkTpoHHbIN pecypc]
MAPB.00033-03.
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KnroueBble cnoBa: rugporpaduyeckme XxapakTepucTuki, BOOHbIA OOBHEKT,
MMC-texHonorusa, undpoBas kapTorpaduyeckas OCHOBa, UMdpoBas

Moaernnb penbed)a, reonopTtarn, reogaHHble
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