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BBepeHune

Onsi  BbINONMHEHMS  UHXEHEPHO-TUAPOSIOrMYECKUX pPacyeToB M
PELLEHN MHOIMX BOAOXO3SIUCTBEHHbIX 3adady HeobXxoauMMo  UMETb
OOCTOBEpPHbIE CBEOEHUS O MOP(OMETPUYECKMX OCOOEHHOCTAX BOAOHbIX
00BEKTOB CyLn.

Knaccuyeckne metogbl KapToMeTpuyeckux paboT no GymMaHbIM
KapTam npuBedeHbl B [OKyMeHTe «PyKkoBOACTBO NO onpeaeneHuto
rmgporpadunyecknx XxapakTepucTuk KapToMeTpuyeckum crnocobom» [1]. Ha
OCHOBe u3noxeHHblx B Pykosogctee [1] meTtogoB B nepuog ¢ 1960 no
1980-e rogbl ObIM onpegeneHol MOPOMETPUYECKNE XapaKTEPUCTUKN
BCEX M3YYEHHbIX BOOHbIX 0OBLEKTOB CyLUKN, KOTOpbIE onybnunkoBaHbl 6ornee,
yem B 120 dyHOameHTanbHbiXx wun3gaHuax PocrugpomeTta, Bkno4vas
«Pecypcbl noBepxHocTHbIX Bog CCCP». 3T cBegeHus crnyxaT OCHOBOW
rocygapcTtBeHHoro BogHoro peectpa Poccunckon ®epepaumn (BP),
KOTOpbIA  SIBNSIETCA  HE3aMEHUMbIM  WMHCTPYMEHTOM ANs  BeOeHus
MOHUTOpPUHra BOAHbIX 06BHEKTOB, BbINOSIHEHWS NHXeHepHOo-
rMOPONOrMYEcKNX pacyeToB, a Takke Ans BbINOAHEHMs 6GonblUMHCTBA
NPOEKTHbIX paboT B 061acT OCBOEHNS 1 3aLUNTbl BOAHbLIX PECYPCOB.

C TeyeHMem BpeMeHM MOBEPXHOCTb OOMbLUMHCTBA PEYHbIX
BOOoOCOOpOB npeTeprneBaeT U3MEHEHMUS KaK B CUITy €CTECTBEHHbIX MPUYMH,
Tak U nog BO3AENCTBMEM XO3AWCTBEHHOW AeATenbHocTU. Kpome TOro,
nepnognyecku BO3HUKaET HeobXoaANMOCTb onpegeneHns
MOPOMETPUYECKMX XapPaKTEPUCTUK HEU3YYEHHbIX BOOHbIX OOBLEKTOB U
BHECeHMs 3TUX AaHHbiX B BP, ocobeHHO Tex, KOoTopble MCMOMb3ytTCsa B
BOJOXO3AANCTBEHHbIX LIENSIX.

OueBungHo, 4TO AaHHble BP ycTtapeBatoT 1 TpebyloT akTyanmsaumm.
HeobxoomMm coOBpeEMEHHbIN NOAXO4 K onpedeneHnio MopomeTpudecKknx
XapakTepUCTUK BOAHbIX 00bektoB. C nosiBNeHnem LMGPOBbLIX KapT,
KOCMUYECKUX CHUMKOB W F€OMH(OPMALMOHHbIX TEXHONOMMN BO3HWKMA
HeobXO0AMMOCTE B CO34aHUM HOBbIX aBTOMaTM3MPOBAHHbIX METOLOB,
MO3BONSAIOLWMX CYLECTBEHHO MOBbICUTb ONepaTMBHOCTb W TOYHOCTb
onpegeneHns MophomMeTPUIECKNX XapakTEPUCTUK BOAHbLIX OO BEKTOB.

MpvBegeHHble B CTaHOapTe COBPEMEHHbIE KapTOMETpUYeckue
MeToAdbl MpoBepeHbl npakTukon pabotr OTgena  MOHUTOPUHTA U
aKcneanumMoHHbIx uccnegosaHun ®IbY «ITW», koTopble BbIMOMHEHbI 3a
nocnegHne 15 netr N0 3akasam KPyMHbIX Hay4HbIX W MPOEKTHbIX
opraHusaumn.

W
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CTAHOAPT OPITAHU3ALUUMN

ONPEAENEHUE MOP®OMETPUYECKUX XAPAKTEPUCTUK
BOAHbLIX OBBEKTOB CYLIN U UX BOOOCBOPOB C
MCNOJNIb3OBAHUEM TEXHOJIOI MU TEOrPA®UYECKUX
MHO®OPMALIMOHHbIX CUCTEM NO LULM®POBbLIM KAPTAM
POCCUNCKON ®EOEPALIUN N CMTYTHUKOBbIM CHUMKAM

[Hata BBegeHusi - 2017-09-01

1 O6nacTb npuMeHeHus

1.1 Hactoswmin ctangapT ycTaHaBnuBaeT MNoOpsSaoK onpeneneHus
MOPMOMETPUYECKNX XapPaKTEPUCTUK BOAHbIX OOBEKTOB CywM W  UX
BOOOCOOPOB  C  MCMOMb30BaHMEM  TEXHOSOIMM reorpau4eckmnx
WHOPMAaLIMOHHBIX CUCTEM MO UMdpOoBLIM KapTaMm Poccunckon denepaumm
N CNYTHUKOBBIM CHUMKaM.

1.2 HacTtoawwmn ctaHgapT npeaHasHadeH Ansi UCnonb3oBaHUsA B
OIBY «I'TU» B NMHXEHEPHO-TMAPONOrNMYECKMX pacdeTax, Ang NONOMHEHNS U
YTOYHEHMSI CBEOEHWN O BOAHbIX OObekTax, a Takke npu npoBeaeHun
NHXEHEPHO-TMAPOMETEOPOSIOrNYECKNX N3bICKaHWUN, paspaboTke
rMaponorM4eckoro 0boCcHOBaHMs NPOEKTOB B aBTOOOPOXHOM,
XKEene3HO4OPOXHOM  CTPOUTENbCTBE, MOPOJHEpPreTMke U OCBOEHMU
NONe3HbIX MCKONaeMblX, BEAEHUN MOHUTOPUHIa BOOHbIX OO BHEKTOB.

2 HopmaTuBHbIe CCbINKK

B HacTosiem cTaHgapTe MCNonb30BaHbl CCbINKM Ha cregylowme
HOPMAaTMBHbIE JOKYMEHTbI:

FOCT 19179-73 I'vaponorus cyn. TepMuHbl 1 onpeaeneHus

FOCT 21667-76 KapTorpadusa. TepMmuHbl 1 onpeaeneHns

FOCT 28441-99 KapTorpadusa umdpoBasi. TepMuHbl U onpeaeneHns

FOCT P 51605-2000 KapTtbl undpossle Tonorpadgudeckne. ObLine
TpeboBaHuA
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FOCT P 51608-2000 Kaptbl  uucpoBble  TOMOrpaduyeckme.
TpeboBaHwue Kk Ka4ecTBy

FOCT P 52155-2003 leorpadumyeckme nHdpopmMaunoHHbIE CUCTEMBI
denepanbHble, pernoHanbHble, MyHuuMnanbHble. OOWwme TexHu4eckne
TpeboBaHus

FOCT 52293-2004 ['eouH(pOpMaUMOHHOE  KapTorpadupoBaHue.
Cuctema anekTpoHHbIX kKapT. KapTbl 3anekTpoHHbIe Tonorpadguyeckmne. Obwme
TpeboBaHus

FOCT P 52438-2005 lNeorpaduyeckne MHPOPMaLMOHHbIE CUCTEMBI.
TepmuHbl 1 onpegeneHns

MOCT P 52439-2005 Mopgenn wmecTHOCTM undpoBble. KaTanor
006BbeKTOB MecTHOCTU. TpeboBaHUs Kk cocTaBy

CMn 11-103-97 WNHxeHepHO-rmapoMeTeoposiormiyeckne M3bliCKaHns
ANa cTpouTenbCcTBa

CI133-101-2003 Onpepenenne OCHOBHBbIX pacyeTHbIX
rMAPOSIOrMYECKNX XapaKTEPUCTUK

CI 47.13330.2012 WHXeHepHble M3bICKaHUSA Ofs1 CTPOUTENbLCTBA.
OcHoBHble nonoxeHus. AktyanuanposaHHas pegakuna CHull 11-02-96

MpumeyvaHund

1 MNpu NoNb3oBaHUN HACTOSILLMM CTAHAAPTOM LienecoobpasHo NpoBepsTb
OEenCcTBME CCbINOYHbIX HOPMATUBHBIX AOKYMEHTOB:

- HAUMOHArbHbLIX CTaHAAPTOB — B WHAOPMALUMOHHOW cucteme obuiero
Nnonb3oBaHUA — Ha oduuManbHOM canTe HaumoHanbHOro opraHa Poccuickon
depepaumm no ctaHgapTM3auum B cetn IHTEPHET MK NO eXerogHo n3gaBsaemMomy
MHOPMaLMOHHOMY  yKasaTent  «HauuoHanbHble  cTaHgapTbl»,  KOTOPbIN
onybnukoBaH Mo COCTOSHMIO Ha 1 sSHBaps TeKywero roga, U no exemecsidHo
n3gasaembiM MHGPOPMALMOHHBIM YKa3aTensm, onybnnMKoBaHHbIM B TEKYLLEM roay.

- TUNOBbIX HOPMATUBHbIX OKYMeHTOB - no P[0 52.18.5-2012 1 gononHeHun
K HEMY - €XerogHo M3gaBaemMblM MHAOPMALMOHHBIM yKa3aTensMm HOPMaTUBHbIX
OOKYMEHTOB.

2 Ecnun cCbINnoYHbIn HOPMATUBHBIN LOKYMEHT 3aMeHeH (M3MEHEH), To npwu
Nofb30BaHNM HacTOSLLMM CTaHAapTOM criedyeT pyKOBOACTBOBATLCS 3aMEHEHHbIM
(M3MEHEHHbIM) HOPMAaTUBHBLIM OOKYMEHTOM. Ecnn CCbINMOYHbLI HOPMAaTMBHBIN
OOKYMEHT OTMEHeH 0e3 3ameHbl, TO NOMOXEHNE, B KOTOPOM [iaHa CChifika Ha Hero,
NPUMEHSIETCS B YaCTW, HE 3aTparMBatoLLen 3Ty CCbISIKY.
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3 TepMuHbI, onpeaeneHA U CoKpalleHUs

3.1 B HacTosiiem CTaHOapTe npuMmeHeHbl crnenywuimne TepMuHbl C
COOTBETCTBYHOLLMMU onpeneneHnammn:

3.1.1 atpubyTnBHbIe paHHble: CBONCTBA, Ka4YeCTBEHHbIE WK
KOSIMYeCTBEHHbIE NPU3HakKu NPOCTPAHCTBEHHbIX 00beKTOB,
npeacTaeneHHble B ungposom suge (FTOCT P 52155).

3.1.2 6eccToyHaa obnactb: ObOnacTe BHYTPMMAaTEPUKOBOrO CTOKa,
NMLLIEHHAs CBS3N 4Yepe3 peydHble CUCTEMbl C OkeaHoM. Pekn 6eccTouvHbIX
obnacten BnagalT B MOPS U OKeaHbl, He CBA3aHHble ¢ MMpPOBbLIM OKeaHoM,
UNKN TEPSAIOTCA B NecKax 3acyLUSIMBbIX 30H [2].

3.1.3 BekTOpHas chopma npencTaBneHmna: Cnocob npeacraBneHus
LMdPOBON MPOCTPaHCTBEHHOW WMHbOpMauun B BuAe MocnenoBaTenbHOCTU
BekTopoB. (TOCT 28441)

3.1.4 Bopopaspgen: [paHvua wMexgy CMeXHbIMM GaccenHamm
(Bogocbopamu). PasnuualoT NOBEPXHOCTHbIA M MOL3EMHbI BOogOpasaensl
(rOCT 19179).

3.1.5 Bopocbop (BogocOGOpHLIM 6GaccenH): Yactb 3emHON
NMOBEPXHOCTN B TOMLLE MOYB U TOPHbIX NMopod, OTKyAa BOAa MOCTynaeT K
BoAHOMY 06ObekTy. BblaensitoT noBEpPXHOCTHbIA M MOA3EMHbI BOOOCOOPLI
(FTOCT 19179).

3.1.6 reouHdopmaumoHHblie TexHonorum (FUC-TtexHonoruwm):
COBOKYMHOCTb NpMemoB, CnocoboB M MeTOAOB MNPUMEHEHUS CPeacTB
BbIMUCNNTENBHON TEXHUKW, MO3BOMSAOWAN peanv3oBaTb (OYHKUMOHaNbHbIE
Bo3amoxxHocTn TNC (TOCT P 52155).

3.1.7 kapTomeTpua: Pasgen kaptorpadum, nsyvarwmi metogbl v
cnocobbl n3amMepeHnsa 1 onpeaeneHns No KaptTam KoopAuHaT, PacCTOSHUMN,
OJVH, BbICOT, niowagen, oobemos, HanpaeneHui (FTOCT 28441).

3.1.8 NnMHenHbIN 006BLEKT (UndpoBon KapTbl): O6bekT LMdpoBON
KapThl, MeTpuyeckoe onucaHue KOTOpOoro npegcraBrneHo
nocrnegoBaTenbHOCTbIO koopauHaTt ero Todek (FTOCT 28441).

3.1.9 meTapaHHble: [JaHHble, KOTOpble MO3BOMAT OMNUCHLIBaTb
cogepxaHune, obbem, NnonoxeHne B MPOCTPAHCTBE, Ka4yeCTBO M Apyrve
XapakTepUCTUKN NPOCTPaHCTBEHHbIX AaHHbIX (TOCT P 52155).

3.1.10 pacTtpoBas ¢opma npeacTtaBneHus: Cnocob
npeacTaBneHna UMgpoBOM MNPOCTPAHCTBEHHOW WHGOpMauMmM B Buae
MaTtpuubl, 9feMeHTaMyM KOTOPOW SABMSAKTCA KoAbl TOW WU UHOWU
kapTorpaduyeckon nHgopmaumm (FTOCT 28441).
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3.1.11 ceTouyHasa mogensb (penbedca): OnncaHme penbeda B BUAE
Habopa BbICOTHbIX OTMETOK B y3riax NpsMOYrofibHON pPerynspHon cetu B
Buae matpuubl BeicoT unu mybun (TOCT P 52438).

3.1.12 cnon (uucppoBon Kaptorpacduyeckon uHcpopmauumn):
CoBOKYNHOCTb ~ 0ObEKTOB  UMCPOBON UMM 3NEKTPOHHOW  KapTbl,
obbeanHeHHas Kaknm-nmbo npusHakom wmnu rpynnon npusHakoB (FTOCT
28441).

3.3.13 TpnaHrynsaunoHHaa wmogenb (penbeda): OnucaHne
penbeda B Buae Habopa BbICOTHbIX OTMETOK UM OTMETOK rMyOuH B y3nax
TPEYrofibHMKOB - 3NeMEHTOB TpuaHrynauum [enoHe n ee o606LeHNN.
(FOCT P 52438).

3.1.14 umcppoBasa kapta (UK): Lwndposaa kaptorpadmyeckas
Mofernb, cogepXaHue KOTOPOW COOTBETCTBYET COAEepXaHulo KapThbl
onpegeneHHoro smaa n macwtaba (FTOCT 28441).

3.1.15 uudpoBas mogenb mectHoctn (UMM): Lindposas
KapTorpaduyeckas Mmogenb, cogepxaiias aaHHble 06 06 beKkTax MecTHOCTH
n ux xapakrtepuctukax (FCOCT 28441).

3.1.16 uncpoBaa mogenb penbedca (LUMP): LUndposas mogenb
MECTHOCTU, cogepxaluada nHcdopmauuio o penvede (FTOCT 28441).

3.2 B HacTosLWweM CTaHOapTe NnpuMeHeHbl cnefgyrune CokpaleHuna:

3.2.1 ArcGIS: lNporpammHoe obecneveHne komnanum ESRI.

3.2.2 AutoCAD: NporpammHoe obecneveHne komnaHmm Autodesk.

3.2.3 DWG: BektopHbin chopmat nporpammbl AutoCAD.

3.2.4 GPS: mobanbHaa HaBurauMoHHas CNyTHUKOBasA cuUCTeEMa
(CLUA).

3.2.5 TIN: TpuaHrynsaumoHHasa HeperynsipHasa ceTb.

3.2.6 WGS 84: Muposas reogesnyeckasi cuctema 1984 r.

3.2.7 TUC: leorpadmyeckas MHPOpMaLMOHHas cuctema.

3.2.8 TMOHACC: [nobanbHas HaBurauMoHHasi  CrnyTHMKOBas
cuctema (Poccunckas ®egepaums).

3.2.9 033: AnctaHunmoHHOe 30HAMpoBaHne 3emMnu.

3.2.10 UC3: NcKyCcCTBEHHbBIN CMYTHUK 3EMIN.

3.2.11 KA: Kocmnyeckuii annapar.

3.2.12 MCK: MecTHasda cuctema koopamHar.

3.2.13 CK-42: Cuctema koopanHat 1942 .
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4 Oowue nonoxeHus

maponorudeckne uccrnegoBaHUst U pacy€Tbl MPOM3BOOATCHA C
YYETOM OCHOBHbIX rngporpadmyecknx ocobeHHoCTeN BOAHbLIX OOBHLEKTOB n
ux  BogocbopHbIX  GaccerHoB. OTn  ocobeHHOCTM  oTpaxarT
MHOIOYNCIEHHbIE MopdomeTpudeckme " Mopdosornyeckne
XapaKkTepUCTUKK, ornpeaeneHne KoTopbiX BXOAUT B 3ada4n rmaposiormiyeckon
KapTomeTpuu.

MopdomeTpryeckne xapakTEPUCTUKN BMMSOT Ha (POPMUPOBaHME
CToka BOAbl, HAHOCOB, pa3BUTME BOAHO-3PO3MOHHbLIX W  PYCIOBbIX
NpOoLECCOB.

CocTtaB HeobXoauMbIX MOPEOMETPUYECKMX N MOPEOMOrMYEeCcKmX
XapakTepUCTUK ANs MOposorMyecknx NccnegoBaHnin U pacyE€ToB, KOTOPLIN
npuHAT B Poccuiickon ®epepaumm, onpegenen B CIl 33-101, CIM 11-103 un
Cln47.13330, n B OCHOBHOM coBnagaeT Cc pekomeHgaumsmum BcemupHon
MeTteoponoruyeckon OpranHunsauum [3].

4.1 Knaccudmkauma mopdomMmeTpnyeckux n Mmopconorniecknx
XapaKTepuCcTUK

4.1.1 MopdoMeTprnyeckme XxapakTepuUCTUKM NpeacTaBnsalT cobon
KONMMYecTBEHHbIE MNOKa3aTenn BOAHbIX OObEKTOB M ux Bogocbopos, a
MopdonorMyeckme - Ka4eCTBEHHO-KONMMYECTBEHHbIE MOKa3aTenu CTPOEHUS
noBepxHocTM BogocbopoB. Bmecte oHum obpasyloT rugporpaduyeckme
XapakTepuCTUKK, Adawwmue AOO0CTaTOMHO NOMHOe npeacTaBfieHne o
xapaktepe, ¢opme, pasmepax, MPOTSHKEHHOCTM BOAHbIX OOBLEKTOB M
HEeKOTOpPbIX PU3nKo-reorpadmnyeckmnx 0CoBeHHOCTSX X BogoCObopoB.

4.1.2 MopomeTpnyeckne xapakTepucTmki nogpasaensorcs Ha Tpu
rpynnol [1]:

- MopdomMeTpUdecKne XxapakTepucTMkM BOOOTOKOB MpPeAcTaBnsioT
cobon KonMyecTBEHHbIE NOKa3aTenu, Jarolme npeacTaBneHme o pasmepax,
dopme, YKNoHax pasfmyHbIX BOOOTOKOB;

- MOpgOMETPUYECKME XapaKTEPUCTUKM BOAOEMOB MpencTaBnsoT
cobon KonMM4YecTBEHHble MNoKasaTenu, Xxapaktepusywwme Bua, opmy,
BbICOTHOE MONOXEHNe, pa3Mepbl JIoXXa BOAOEMOB U 06bEMbI BOAbI B HUX;

- MOpdOMETPUYECKME XapaKTepUCTMKM BOAOCOOPOB npencTaBnsaoT
cobon KonMyecTBEHHbIE NokasaTenu, Jawlme npeacrasneHne o gopme,
pa3mepax 1 NPoCTPaHCTBEHHOM NONOXeHUK Bogocbopa.
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4.1.3 MopdomeTpuryeckne xapakTepUCTUKN, KOTOPbIE UCMONb3YIOTCS
B pac4éTHbIx popmynax (CIM 33-101):

- nnowaab Bogocbopa F, kM?, NpeacTaBnseT cobon nnowanb 4actu
3EMHOM MOBEPXHOCTU W TOMWMKU MOYBOIPYHTOB, OrpaHU4eHHas
BOOOpa3geneHON NIMHMEN, C KOTOPOW BOAA MOCTynaeT B [AaHHbIN
BOAHbIN OOBEKT;

- rmgporpadmyeckas gnvHa BogoTtoka L, kM, npeacTtaBnsetr cobomn
HanbOMbLUYH NPOTAKEHHOCTb OCHOBHOIO pycria BogoToka (CUCTEMB
BOJOTOKOB), uaMepsieMad OT WCTOKa MNPUTOKa, COCTaBMAOLWEro C
OCHOBHbIM BOAOTOKOM HanbonbLUY OJIMHY;

- CpeHeB3BEeLLEHHbIN YKNOH BOAOTOKA f %o, NpeAcTaBnALLNIA COOOM
YCIOBHbIN BbIPOBHEHHbLIN YKITOH nomaHoro npoduns,
9KBUBAmNEHTHbI CyMMeE 4acCTHbIX CpefHUX YKIMOHOB npoduns
BOLOTOKA, BblYMCIISIEMbIN NO dhopmyne

— . - Li
1 = X1, [Mlgs] w =TT, @)

roe J; — 4YacTHbIA CpedHuA YKMOH OTAEMbHbIX Y4acTKOB MNPOAOMbHOro
npouna BoAOTOKA, %o, /; — ONAMHA YacTHbIX Y4aCTKOB MNPOAOMbLHOro
npocuna mexay Todkamu nepermba, kKm; L — rugporpaduyeckas gnvHa
BOOOTOKa A0 NyHKTa HabMoaeHW, KM.

CpenHeB3BELLEHHbIN YKIOH onpegenawoT TONbKO ans

He3aperynmpoBaHHbIX  BOOAOTOKOB, a Takke and y4acCTKOB pek,
pacnonoXeHHbIX B HAXHUX 6becbax BOOOXPaAHUINLLL;

- B pside Crny4vyaeB onpenensitoT CpeaHuin YKMoH pycria peku J, %o,
npeacTaBnaloWwmMiA coboil OTHOLLEHWE MPEBLILIEHUS UCTOKa Hapg,
YCTbEM, OMPEeAEensieMoro Mo pPa3HOCTU BbICOTHbIX OTMETOK, K
COOTBETCTBYHOLLEN ANMHE BOAOTOKA

AH

j== (4.2)

L
roe AH - nageHve peky B MeTpax, KOTOpoe paBHO Pas3HOCTM BbICOT MCTOKA
Huem W ycTba Hyem
AH = Hyem - Hycm (43)
- cpegHaa  BbicOTa Bogocbopa Hs, M Hag ypoBHEM Mops -
onpegendeTtcsa no opmyne

_ n(HtH. ;
H, = Zl=1(HB.l+ziB.l+1)(AFl), (4.4)



CTOITW 52.08.40-2017

roe Hsj- BblCOTa NOBEPXHOCTU rOPMU30OHTasNbHOro ceveHnd, m; AF; - nnowaab
mMexay ABYMSi COCeaHVMMW Fopu3oHTansmu, km?, F - obwas nnowagb
BogocGopa, Km2.

4.1.4 TloMMMO NEPEYNCIIEHHbIX BbILLE, B TMAPONIOrMYECKMX pacdeTax
NCnonb3yoT Takke cnegyolime mophoMeTpruyeckme XxapakTepUCTUKK:

- AlMMHa y4acCTKOB KaHalnn3npoBaHHbIX pekK L. Onpep,enﬂeTcsl KakK
CyMMa OJIMH BCeX KaHalioB U KaHaB

Ly =3 Lian (4.5)

- nnowaab 6eccTouHbIX obnacTtemn Feec, Bblaenaemasi no xapakTepHbiM
npusHakam B npegenax BogocbopoB pek 1 BOOOEMOB;

- LEHTp TsKEeCTU pedHoro Bogocbopa — Toyka Ha kapTe ¢
KoopAuHaTamMu X, Yy, SBNSAOLWAACA TFeOMETPUYECKUM LIEHTPOM
Bogocbopa. K aTum koopauHataM OBbl4HO OTHOCST CroWu, Moaynu
CTOKa W Op. r'MApONiorMyeckne XxapakTepucTUKU AN CO34aHus KapT
pacnpeneneHns cToka no TeppuTopuu;

- NPOAONbHLIA Mpodunb BoAOTOKA - JNIMHWUS, abCOMNIOTHbIE BbICOTHI
TOYek nepernba KOTOPON M ANMHBI Y4aCTKOB OT MCTOKA UMK YCTbS A0
TOYek nepernba, xapakTepusyoT opMy 1 YKINOHbI BOOOTOKA;

- nonepeyHbln nNpocune BOOOTOKA — fWHUSA, NEepneHAMKynsapHas
BOOOTOKY, abComntoTHble BbLICOTbI To4dek nepernba KoOTopon u
paccTosHUs 0 HMX OT MOCTOSIHHOrO Havarna, XapakTepusyloT ero
dOpPMY M YKMOHBI;

- U3BWUNCTOCTb BOAOTOKA - OTHOLIEHME ONMHbI BOAOTOKA K NPSAMOW,
COEAMNHAIOLLIEN ee UCTOK M yCTbe (MNN KOHEYHbIE TOYKW yyacTka),
XapaktepuaytoLlee cTeneHb KpUBONIMHENHOCTU pycna;

- nnowaab BoAoéma - nnowagdb BOAHOW MNOBEPXHOCTM BOAOEMA,
orpaHnyeHHas ero 6eperoBson nMHNEN;

- YpoBeHb BOAbl - BbICOTa NOBEPXHOCTU BOAbl B BOAHOM obbekTe Hag
yCJ'IOBHOIZ FOpI/I3OHTaJ'IbHOIZ NOCKOCTbIO CpaBHEHUA;

- 06bEM 03€pa - KONMMYECTBO BOAbl B 0O3epe Mnpu OnpeaesieHHOM
YPOBHE;

- cpegHaa rnybmHa BogoéMa - cpeHee BepTMKanbHOe paccTosiHue OT
NOBEPXHOCTM BOAbl A0 OHA, onpedenseMoe OTHOWeEeHneM ob6béma
BOAbl B BO4OEME K €ro nnowaau;

- MakcumaneHas rmybuHa BodoéMa - Haubornbluee BepTuKarbHOe

paccTtoAaHne oT ypOBeHHOI;I NOBEPXHOCTM BOAOEMA A0 AHA;
7
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- ANMHa BOJOEMA - MPOTSHKEHHOCTb BOAOEMA BOOSMb €ro OCEBON
TIUHUK;

- MakcumarnbHas LMpUHa BoOoEMa - HanGOIbLLEE PAaCcCTOSHUE MeXay
NPOTMBOMOMOXHbLIMU G6eperamm BOOOEMA, n3mepsiemoe
nepneHanKynsipHO OCEBOV NIMHUWN BOJOEMA;

- HOpMarnbHbIA  NOANOPHbIN  YypoBEHb BodoxpaHunuwa (HMy) -
HaMBbLICLUMIA YPOBEHb BOAHOW MOBEPXHOCTU BepxHero bObeda B
HOpMarbHbIX YCIOBMAX SKCMyaTauumn BOOOXPAHUITULLA;

-06bEM BOAOXpaHMNULLA MOMHbIM - KONWYECTBO BOAbl B
BOOOXPaHMMULLE NPY HOPMarnbHOM NOAMNOPHOM YPOBHE;

- 06bEM BOgOXpaHUNULLA MEPTBbLIA — 06 BEM BOAbI, HE NCMONb3YyEMbIN
B HOpPMaribHbIX YCMOBMAX 3KCMfyaTaumm U He MpUMEHSIeMbIA Ons
perynnupoBaHns CTOKa;

- ypoBeHb MéEpTBOro ob6béma (YMO) — ypoBeHb, OTBeYawoLLni
MEpTBOMY  06bEMY. [lpy  TpaHCMOPTHOM  WUCMOSIb30BaHUM
BOOOXpaHMMMLLia  COOTBETCTBYET  HM3LIEMY  HaBUraLMOHHOMY
YPOBHI0, MPX KOTOPOM BO3MOXHO CyLOBOXAEHNE;

- bopcmpoBaHHLIN NOANOPHbIA ypoBeHb (PITY) — ypoBEHb, Nnexalun
Bolilwe  HITY, npuvmeHsembin B  4pesBbl4avHbIX  YCIOBUSX
akcnnyataumi. Bo3MOXHO nNpuMmeHeHve Ans aBapuMHOM nnowiaam
3aTonsneHus;

- dbopcmnpoBaHHLIN 06BLEM — 06BLEM BOAblI MeXOY POPCUPOBAHHBLIM U
HOpManbHbIM NOAMNOPHBLIMU YPOBHAMM;

- baturpachuyeckass KpuBas — KpuBas 3aBMCMMOCTM Mrowiagu
BOOOEeMa OT INyOWHbI UMK BbICOTHLIX OTMETOK, COOTBETCTBYHOLLMX
pasnMyHbIM YPOBHSIM HaMOSHEHWs1 BOAOEMa;

- OObEMHaA kKpuBasi — KpuBasa 3aBMCMMOCTM OObema Bogoema OT
rMyouHblI UMW BbICOTHLIX OTMETOK, COOTBETCTBYHOLLMX Pa3MMYHbIM
YPOBHSAM HarnosHeHNs Bogoema.

4.1.5 Ins manbix pek, ¢ nnowanslo Bogocbopa meHee 200 km?, u
BPEMEHHbIX BOLOTOKOB  [JOMOSIHUTENbHO  OnpedendlT  crneayllue
MOPOMETPUIECKME XapaKTEPUCTUKMN:

- CpegHUN YKNOH CKIMOHOB BoAocbopa Jeky, %o, BEIMUCASAOT MO KapTam
UNM NfaHam B ropM3oHTansX No HanpaeneHUo HanborbLLEero ykroHa
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CKIMOHOB Kak cpegHee apudmeTndeckoe wu3 Heckomnbkux (5-10)
onpeaeneHnin nnu no opmyne

AY
Joen ==, (4.6)
roe A — BepTMKanbHOe paccTosiHMe (war) Mexagy CMeXHbIMU

ropusoHTanamu, M; Xf — cymma OnvMH BCeX ropusoHTanen B npegenax
OaccerHa, KM.

- ryctoTa peyvHon cetu Bogocbopa p, KM/KM?; KOTOpPYH ONpeaensioT,
Kak OTHOLLEeHMEe CyMMapHOW AnNunHblI BCEX BOAOTOKOB (PEKW, KaHarbl,
KaHaBbl) Ha Bogochope K obuen nnowagn sogocbopa

n 11
= ==L 4.7
p =2t (4.7)
- ryctoTa pycrioBol CETU p,, KM/KM?; KOTOPYK ONpenensioT, Kak
OTHOLUEHME CYMMapHOW [ANWHbI PEeYHbIX [ONWH, CyXuX pycen,
oBparoB, 6anok 1 noroe k oduien nnowaan sogocdbopa

oy
Po = Tlo (4.8)

- TUM PYYENKOBOW CETW Ha CKIMOHaxX onpefenseTtcd no marepvanam
aspoKocMmyeckmx cbeémok MacwTaba 1: 10 000 n kpynHee unu no
AaHHbIM NonesbIxX 06crnefoBaHNN.

4.1.6 Mopdhonormyeckme xapakTepucTmKm:

- OTHOCUTENbHasl fecuctoctb Bogocbopa f, onpegensieTca B
npoueHTax oT obwien nnowanm Bogocbopa (flec U KyCTapHUKN Ha
nNpoxoanmbix 6onoTax B NeCHbIE YyroAbs HE BKIHOYAKOT);

- OTHocuTenbHast 3abonoveHHOCTb Bogocbopa fs, BblUMCNSETCA B
npoueHTax ot obuwen nnowagn Bogocbopa ¢ pasgeneHnem 6onot
Ha BEPXOBbl€ 1 HN3OBbIE;

- OTHOCUTENbHas o03epHOCTb Bopocbopa fos, onpepensieTcsas B
npoueHTax, Kak OTHOLIEeHWe CyMMbl nrowiagen BcCex O03ép,
pacnonoXeHHbIX Ha Bogocbope, K obLwen nnowagn Bogocbopa;

- CpeOHEeB3BELUEHHas 03EpHOCTb AN HENPOTOYHbIX 038P  fos,
onpegendetca B MNpoueHTax OT ofwenr nnowaan Bogocbopa cC
Y4E€TOM pacnonoxeHusi 03€p Ha Bogocbope no copmyne
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n
i=

fos = —;fifi 100%, (4.9)

roe S; — nnowaan o3ép; fi — nnowaan sogocbopoB aTMx 03€p; F- nnowaab
Boaocbopa pekun 4o 3aMblkatoLLEero CTBopa;
- 3aKapcToBaHHOCTb Bogocbopa f,, B npoueHTax oT obLuel nnoiiaam
BogocGopa; onpedensieTcs Mo  OTHOLUEHWK  3aKapCTOBaHHOM
nnowiaam Bogocbopa ko Bcen ero nnoLuaau;

- OTHOCUTENbHaa pacnaxaHHoCcTb Bogocbopa f, B npoueHTax oT
obwen nnowaau Bogocbopa onpenensieTcd Kak OTHOLUEHue
nnowaan pacnaxaHHbIX 3emMenb No4  CeNbCKOXO3SIMCTBEHHbIe
KynbTypbl Ha Bogocbope Ko Bcew ero nroLlaau;

- COCTaB MOYBOrPYHTOB, Craralwmx MNOBEPXHOCTb Bogocbopa;
onpeaensieTcsl No MNoYBeHHbIM KapTam C YYETOM MSTU OCHOBHbIX
rpynn MOYBOrPYHTOB MO MEXaHWYeCKOMY COCTaBY: [JIMHUCTBIE,
CYIMUHUCTbIE, NecyaHble, CynecyaHble N KAMEHUCTbIE;

- cpeagHasa rnybuHa 3aneraHusi YpoBHSI TPYHTOBbIX BOA (MepBOro
BOAOHOCHOIO rOpPU30HTA); onpeaensietca no rMaporeosiormyeckum
KapTam;

- XapakTepucTumka 3aperynmpoBaHHOCTH peYHomn cUcTeMbl
NCKYCCTBEHHbIMM  BOOOEMaMM  (KONMMYECTBO, pPacnonoXeHne WU
perynupyrowme €EMKOCTU) BbIMMCNSETCS B MpoueHTax Mo
COOTHOLUEHWUIO Mfowaan 3aperynumpoBaHHOMW K ob0wen nnowaan
Boaocoopa;

- XapakTepucTuka penbeda npuHUMAaeTCss MO  ONpeaeneHuto:
PaBHUHHbLIA — OTHOCUTENbHOE KorebaHue BbLICOT B npedenax
Bogocbopa meHee 200 M; ropHbli — OTHOCUTeNbHoe KonebaHue
BbICOT Ha Bogocbope 6onee 200 m.

MoMMMO NepeYnCreHHbIX Bbile, B PSAE CllyYaeB onpeaensioT Takke
yp6aHM3npoBaHHOCTb M OneeHEHHOCTb BOAOCOOPOB.

B tabnuue 4.1 0606LeHHO npeacTaBreH nepevyeHb He0bXoauMbIX
MOPOMETPMYECKUX U MOPCONOTMYECKMX  XapaKTepUCTUK  Ans
rmaponorMyeckmx uccnegoBaHum 1 pacyéToB, KoTopbli onpeerneH B Cl1 33-
101, CI 11-103 n CMN 47.13330

10
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Tabrnmua 4.1 — [lepevyeHb COBPEMEHHbIX MOPKHOOMETPUYECKUX W
MOPMOSIOrMYECKNX XapaKTEPUCTUK, PEKOMEHOYEMbIX K MCMONb30BaHUIO B
NpakTUKe rmgponormyecknx pacHEToB

MopdomeTprnyeckme xapakTepucTmkm Mopdonoruyeckme
XapaKTepucTHKm
BOZJOTOKOB BOLOEMOB BOA,OCGOPOB BOA0OCGOPOB
ruaporpaduyeckast nnowaab oTHOCUTENbHas
Aporpac nnowagb BogoemMa tan

AnvHa BofocGopa necucTocTb
CpefHeB3BeLUeHHbIN
KINOH 1nu CpeaHun | ypoBeHb BOAbI cpeaHsAsa BbicoTa oTHOCHTEbHAA
y 3a60r04YeHHOCTb
YKIOH

KoopAMHaTbI OTHOCUTENbHas
N3BUTTUCTOCTb cpeaHAada rny6v|Ha

LeHTpa 03EpHOCTb
NPOAOMbHbIN ANMHE cpeHss WnpuHa | cpeaHeB3BelleHHas
npodunb Bogocbopa 03epHOCTb

nrowanb
nonepeyHsle

MakcumanbHagda WnpuHa 6eccTo4YHbIX 3aKapCTOBAHHOCTb

npodunu _

obnacren
AnnHa y4acTKoB

oTHOCUTENbHas
KaHann3oBaHHbIX MaKcuMarnbHaga rny6v|Ha
pacnaxaHHOCTb

pek

[nsa Bogocbopos
HOpMarbHbIN MarblX pek

NOAMOPHbIN YPOBEHb (meHee 200 Km?) 1 | cocTaB MOYBOrPYHTOB
(HMY) Bogoxpanunuia |BpeMeHHbIX
BOJOTOKOB:

YPOBEHb MEPTBOIO . cpeaHss rnyéuHa
CPELHWIA YKIOH

obbema (YMO) CKIOHOB 3aneraHus ypoBHs

BOAOXPpaHWUMLLA TPYHTOBbIX BOZ

3aperynmpoBaHHOCTb
peyHoit cUcTEMBI
NCKYCCTBEHHBIMU
BodoeMamMu

opCMpOBaHHbIN ryctota peyHomn
NMOANOPHBIN YPOBEHD CeTun unu ryctoTa
BogoxpaHunuuia (Pr1y) | pycnoson cetu

obbem o3epa unm

TUN PY4ENKOBOW | XapaKTepucTuka
06bem BogoxpaHunmLLa

(HMY, YMO, ony) cemm penbeda
0BbemHan kpneas yp6aH13npoBaHHOCTbL
GaTVIrpa(bVI‘-IeCKaﬂ

OleeHEeHHOCTb
KpuBasi

11
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4.2 O6HOBNeHne Mmop¢oMeTPNIYECKUX XapaKTePUCTUK

421 C TeyeHMeM BpPEMEHWN MOBEPXHOCTb PEYHbIX BOAOCOOpPOB
npeteprneBaeT N3MEHEHUS1 NMOA BO3AENCTBMEM ECTECTBEHHbLIX MPUYUH U
XO3ANCTBEHHOW AEATENbHOCTU YernoBeka. B CBA3M C 9TUM U3MEHATCA U
3Ha4YeHNa MOpP(OMETPUYECKMX XapaKTEPUCTUK BOAHbIX OOBLEKTOB U
BOOoCOOpOB, NOMyYeHHbIe MO Tonorpauyeckum 1n gpyrum TemaTtuyeckum
kaptam [1].

4.2.2 MopcomeTpuyeckne xapakTepucTuku nogpas’gendroTcs Ha
OTHOCUTENBbHO CTabunbHble U AUHaMu4Hble. K cTabunbHbIM OTHOCATCS:
nnowanb Bogocbopa, cpeaHsisi BbicoTa Bogocbopa, CpegHUN YKIOH CKITOHOB
Bogocbopa, nnowaab OeccTouHbix obnacten. Bce  octanbHble
MOPEOMETPUYECKMNE XapaKTEPUCTUKN CrieayeT OTHECTU K AMHAMUYHBIM.

4.3.3 OGHoBneHMss MOP(OMETPUYECKNX XapPaKTEPUCTUK BOAHbIX
06BbEKTOB M X BOAOCOOPOB cnefyeT Npou3BOAUTb TOrAa, Korga npon3oLunm
N3MEHEHMS Ha cCaMnX BOAHbIX 06 BbEKTaxX nnn nx sogocbopax n aTo HaunmHaeT
BMNUSATb HA TOMHOCTb MMAPOSIOrMYeckux pacyéTos. MNpoBepky n obHoBNEHME
HeobXxoaAMMO NPOM3BOANTL OLHOBPEMEHHO BCEX MOP(OMETPUYECKNX
XapakTepucTuk BoaHoOro obbekta. MopdomeTpuyeckne xapakTepucTuKu
MOryT 6bITb YTOYHEHbI HE TOSMbKO MO KapTam, HO U MO a3POKOCMUYECKUM
CHMMKaM WUnu No pesynbTatam NoneBbIX rmaporpaduryeckmx obcneaoBaHni.

424 Tlpexge 4em npuctynuTb K pabotam Mo onpegeneHuio,
OBGHOBMEHMIO WNU  UCMIPaBEHN0 MOPEOMETPUYECKUX XapaKTEPUCTUK
HeobXxoOUMO  YCTAHOBUTb  CTeneHb HECOOTBETCTBUS  U300pakeHus
MECTHOCTU Ha WMelLUnXca Tonorpauyeckmx Kaptax M KOCMUYECKUX
CHMMKax nocrnegHux ner.

Ona aHanusa Tonorpaduyecknx KapT COMOCTaBMSATCA cTapble U
HOBble MaTepuarbl, HanoXeHHble APYyr Ha Apyra. OTO NO3BONSET BbISIBUTb
xapaktep U O6bEM U3MEHEeHUN MO HEeCOBMAaAEHUIO KOHTYPOB PasfmnyHbIX
06beKTOB Ha 3KpaHe KoMnbioTepa. Ha ocHoBe npoBedeHHOro aHanusa
unpoBbIX ToNorpadunyecknx KapT U KOCMUYECKUX CHUMKOB NPUHMMaETCH
OKOH4YaTefnbHOE pelleHne O MNOSIHOM WM YacTMYHOM  OBHOBREHUMU
MOPEOMETPUYECKUX XapaKTePUCTUK.

12
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5 Tonorpadmnyeckasa ocHoBa
5.1 KapTorpadnueckmne matepuansol
5.1.1 OcHOBHbIle TpeboBaHMA K KapTorpadmyeckum maTepuanam

5.1.1.1 B ka4yecTBe OCHOBHbIX KapTorpadun4ecknx marepuanos and
onpeaeneHns MophOMETPUYECKNX XapaKTEPUCTUK BOAHbIX OOBEKTOB U UX
BOAoCHOpPOB pekoMeHAayeTCa WCMonb3oBaTb Tonorpaduyeckne KapThbl
Poccuinckon ®egepauun kpynHoro macwtaba (1:10 000-1:100 000), a Takke
Tonorpadgu4eckme nnaHbl MECTHOCTM.

Tonorpadmyeckne kapTbl ABASAOTCA  obLierocygapCTBEHHbIMN
kapTamu. OHM COCTaBNATCA B CTPOrOM COOTBETCTBUM C MOMOXEHUSMM,
NHCTPYKLMNSMN n YCIOBHbIMU 3HaKamw, pa3paboTaHHbIMU
PockapTorpadmen. CoBpemMeHHble KpynHoMacwTabHble Tonorpaduyeckme
KapTbl XapakTepusyrTCcs OTCYTCTBMEM CYLLECTBEHHbIX UCKaXKEHWA 3a cHeT
NpoeKuun, BbICOKOM  TOYHOCTbIO  U306pakeHus BCEX  3NEMEHTOB
COAEPXaHUsA, CnrOLHbIM MOKPbITUEM TEPPUTOPUN U MOITOMY MOTyT ObiTb
NCNonb30BaHbl B Ka4eCTBE OCHOBbI ANs NPOBEOEHUs KapTOMEeTPU4eCcKuX
paboT B rmaponormyeckux Lensx.

5.1.1.2 ToyHOCTb nofny4aeMon C KapTbl rugporpaguyeckon
WHopMaLmm 3aBUCUMT B MeEpPBYKD oyepedb OT MacwTtaba, B KOTOPOM
cocTaBrieHa kapTta. Yem kpynHee macitab ncnonb3yemom KapTbl, TEM BblLLe
TOYHOCTb onpeensemMbix N0 Her MOPHOMETPUYECKUX XapaKTepucTuk [1].

5.1.1.3 CpefgHue norpelHocTn MNONOXEeHUss Ha Tonorpaguyeckomn
KapTe OGBHEKTOB U KOHTYPOB MECTHOCTM OTHOCUTENBbHO Bnmxamwmnx Toyek
MNaHOBOW CBbEMOYHOM CEeTU MO CYLIECTBYHOLWMUM HOpMaTMBam He
npesbiwatoT 0,5 MM, @ B rOpHbIX, BbICOKOTOPHBLIX M MYCTbIHHbIX pakoHax —
0,75 mm B macwTtabe KapTbl, YTO COOTBETCTBEHHO COCTaBUT: B MacluTabe
1:10000 - 5 n 7,5 m; B macwTabe 1:25 000 — 12 n 19 m; B macwrtabe
1:50 000 — 25 1 38 m; B macwTabe 1:100 000 — 50 u 75 m [1]. CpeaHue
NOrpeLIHOCTN ANns NfiaHOB CcOCcTaBAT B MacwTabe 1:5000 -2,5un 3,75 m, B
macwTtade 1:2 000 - 1,0 m 1,25 m, B macwitabe 1:1000-05n0,75mun s
macwTtatde 1:500 - 0,251 0,38 m .

CpefgHue norpelHoCTN MOMOXKEHUS TOpU3OHTanen Mno BbLICOTE B
PaBHMHHOM N XONIMUCTOM MECTHOCTW He npeBblwaT 0,4h, a B ropHbIX
panoHax — h (h — BbicoTa cedeHust penbeda Ha gaHHom kapte) [1].

5114 Tlpn pabote cC KapToM HeobBXOOUMO MOCTOSIHHO
PYKOBOACTBOBATbCA  YCMOBHbIMM  3Hakamu, obpasuamu WwpugToB W
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COKpalleHun, [OeUCTBYKLWMMUM B Nepuod, COOTBETCTBYIOWMK nepuoay
COCTaBNeHnsa N nsgaHnsa ncnosib3yemMblx kapT [4].

5.1.1.5 Ncnonb3ayemble KapTbl OOMKHbI OTOOpaxaTb COBPEMEHHOE
COCTOSIHNE BCEX 3NIEMEHTOB MECTHOCTU U MpeXae BCero BOAHbIX 0OBHEKTOB,
nx BogocbopoB. CBefeHNss O roge CbeMKM MECTHOCTWU yKasblBaeTcs Ha
Kakgom nucte Tonorpadguyeckon KapTtbl. Mcnonb3oBaHwe ycTapeBLumX
KapTorpadmyecknx martepuanoB MpU HanMuun HOBbIX, CyLECTBEHHO
OTNNYAKOLWNXCS MO  COAEPXKAHMIO WM TOYHOCTM  KapTorpaduyeckmx
MaTepuanoB, Ans onpegeneHns MopdOMETPUYECKMX XapaKTEPUCTUK
HeJonycTumo.

Ona obecnevyeHna HeobGXOOUMOM TOYHOCTU  MMOPOSNOrNYECKNX
pacyeToB Tpebyetcs, 4TOObl rugporornyeckme  HabmnwoaeHnd u
MOP(OMETPUYECKNE XapaKTEPUCTUKN BOAHbLIX OOBLEKTOB COOTBETCTBOBANM
ogHoMy UM Tomy xe nepuoay. Crapble KapTbl MCNONb3ylTCA ANg
YCTaHOBMEHUS OMHAaMNKN BOAHbIX 06bekToB [1].

5.1.1.6 K uudposon Tonorpacpuyeckon kapte (LK) TpeboBaHus
onpegeneHbl B FTOCT P 52293-2004, TOCT P 51605-2000 n TOCT P 51608-
2000.

Copepxanne LK gomkHO  COOTBETCTBOBATb  COAEPXKAHMIO
Tonorpadu4eckon KapTbl COOTBETCTBYIOLLEro MacluTaba.

B nacnopTHble gaHHble LIK gomkHbl ObiTb BKNIOYEHBI: HOMEHKNATYpa,
3HameHaTenb MacwTaba, npoekunsa, Bua annuncouga, reogesndeckne u
NPAMOYrofbHbIX KOOPAWHATBI YINOB paMKu fUCTa, CUCTEMa KoopauHaT U
cucTemMa BbICOT.

LUK macwrtaboe 1:25000, 1:50000, 1:100000 AgomXHbl
obecneumBaTb C COOTBETCTBYHLLEN MaclWTaby TOYHOCTbIO BO3MOXHOCTb
onpeneneHns NpPAMoOYrofbHbIX U reoge3nyeckux koopamHat, abCcontoTHbIX
BbICOT TOYEK MECTHOCTM W MpPEeBbILWEHUA OOHUX TOYeK Hag ApYrumu,
Ka4YeCTBEHHbLIX M KOJNIMYECTBEHHbIX XapaKTEPUCTUK OOBLEKTOB, a TaKke
BO3MOXXHOCTb NPOU3BOACTBA APYTNX KapToMeTpuyeckux pabor.

5.1.2 XapakTtepucTtuka OCHOBHbIX KapTorpaduyeckux
MaTepuanoB
5.1.2.1 Cuctembl KOOpAMHAT U CUCTEMA BbICOT

O6bekTbl Ha KapTe CBA3aHbl C pearnbHbIMM 0ObEKTAaMN HA MECTHOCTH
C MOMOLLK MPOCTPAHCTBEHHbIX KoopauHaT. B reorpaduyeckon cucreme
KoopaAMHAT  MCMONb3YKTCA  TPEXMEpPHbIE  YrNoBble  reorpaduyeckue
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KOOpAMHaTbl, KOTOpble onpeaensioT nonoxeHne o6beKToB Ha yNpOLLeHHOM
mMogenu 3emnu — annuncounge BpalleHus. Pasmepbl 1 popma annunconga
XapaKTepuaylTca OMHaMKU OBYX MOfyoceh a u b unm anuHon GonbLiown
nonyocu a un koagpdpuumeHTom cxatus f.

B Poccun ¢ 1946 r. BBegeHa egumHass cucTtemMa reoaesmyeckux
koopauHat lNMynkoBo-1942 (CK-42), a ¢ 2000 r. - cuctema koopamHat 1995r.
(CK-95). 311 cuctembl koopauHaT npumeHsatoTea go 1 aHueapa 2021 r. B
kayectBe Mogenu 3emnn B oboumx cucTtemax MPUHAT annuncoung
Kpacosckoro. [Npu ocyLwecTBneHnn reogesndyeckux u kaptorpagpuyeckmx
paboT ¢ 2012 r. ncnonb3dyeTcsa reogesnyeckas cuctema koopgmHat 2011
roga (FCK-2011).

Poccumckas cnytHukosas cuctema MMTOHACC ncnonb3syet cuctemy
koopauHat "lMapameTpbl 3emnn 1990 roga” (M3-90.11).

B kadecTtBe MeXOyHapoOHOW  CUCTEMbl  KoopauHat  Aans
reogesnyecknx, kaprtorpagudeckux pabot u rnobanbHOM CUCTEMBbI
nosuumoHupoBaHus (GPS) npuHaT obwesemHon annuncovg WGS-84.

lvpota 1 pgonrota TOYKM Ha NOBEPXHOCTM 3emnun  npu
MCNONb30BaHWM  PasHbIX  JANNUNCOMAOB  (Hanpumep,  dNNUNCOMAOB
Kpacosckoro n WGS-84) 6ygyT otnnyatbes.

[na KOHKpETHOW TeppuTOpuUM TakKkKe WCMNONb3YKT JoKanbHble
annunconapl.

B kayecTBe rocygapcTBeHHOM cuctembl BbiIcOT B Poccuum
ucnonb3dyetca bantunckasa cuctema BbicoT 1977 roga.

5.1.2.2 KapTtorpadguyeckne npoekumm

[Ona onpegeneHust MNPOCTPAHCTBEHHbLIX XapaKTepUCTUK obbekTa
(onvHbl, nowaan u gp.) TpexMepHble reorpadmyeckme KoopauHaTbl
nepeBoAdAT B NPSIMOYrofbHble CApoeuMpoBaHHble (MeTpbl). MeTog
npeobpasoBaHns reorpadmMyeckux KOOpAMHAT B MIOCKME W Ha3biBaeTCs
npoekKumen.

Mpn 3TOM NOBEPXHOCTb 3eMnu Henb3s 0TOOpPa3nTb Ha NITIOCKOCTU C
COXpaHEeHneM BCEX MPOCTPAHCTBEHHbIX OTHOLEHUI OQHOBPEMEHHO: YITIOB,
pacctogHui u nnowagen. Noatomy wnu nnowagb, unm dopma, Unm
paccTosiHMe Ha KapTe OyayT NCKaXeHbI.

Mpoekuuun pasnuyatot [5]:

- N0 XapaKkTepy WCKaKeHW: paBHOBENMKUE, pPaBHOYroSfbHbIE,
PaBHOMPOMEXYTOYHbIE, MPON3BOSIbHbIE NMPOEKLMN.
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- Mo BUOY MNOBEPXHOCTM, HA KOTOPYH MPOELMPYETCS 3EMHOW
annuncouna; asuMmyTanbHble, UMIMHAPUYECKUE, KOHNYECKME.

- MO OPWEHTMPOBKE BCMNOMOraTesflbHOM MOBEPXHOCTU OTHOCUTESBHO
NONSIPHON OCK 1 3KBaTOpa ANNUNCoMAa: HopMarbHble, NonepeyHble,
Kocble.

Ha BbiGOp npoekumin Ans KapToMeTpuyeckux paboT BnusieT
MHOXeCTBO (haKTOpOB, BKOYasi, pasmMep BOAHOro 06bekTa, ero LWNPOTHoe
nonoeHue, KOHUrypaumsa un ap.

5.1.2.2.1 Ana MMHMMKU3aLUN UCKAXKEHNI KPYMHbIX BOAHbLIX OOBbEKTOB
1 nx BoAocbopoB (NpOoTsKeHHOCTbIO 6onee 6 rpagycoB) B CpeAHMX LWMpOTax
peKoOMeHAYyeTCs UCNONb30BaTh LNNNMHAPUYECKNE NPOEKLMK, a ceBepHee 60-
1 napannenu — asuMmyTarnbHble Unu KoHndeckne. MNpn aTom, Ans namepeHns
OJIMH PEKOMEHAYIOTCA PaBHOMPOMEXYTOYHbIE NPOEKUUN, a ANS N3MEpPEHUS
nrowagen — paBHOBESIMKME.

5.1.2.2.2 B obwem cnyyae, angd HebGonbLINX N CPeAHNX MO pa3Mepam
BOOHbIX 0OBbEKTOB M MX BOAOCOOPOB, NPOEKUUS AOMkHA ObiTb NogobpaHa
TakK, YTobbl NCKaXXEHUS ONMH 1 Nnowagen He npesbiwani 2%.

YKkazaHHbIM TpeboBaHUAM B 3HAYMTENbHOM Mepe yaoOBNETBOPSAOT
Tonorpaguyeckme  kaptbel  Poccuinckon  degepaumn.  Haubonbluee
WCKaXXeHWe OnvH B npegenax nucrta kaptbl gocturaet 0,14%, uckaxeHus
nnowagen — po 0,08%. Takmm obpasom, npuv  BbIMNOMHEHWUMU
KapToMeTpudecknx paboT Ha Tonorpaddnyecknx kapTax CpeaHnX U KpyrHbIX
MacLlTaboB B npegenax 0gHON LWEeCTUrpagyCcHOM 30HbI UCKaKEHNAMM OJTMH
1 nnowanemn MoxHo npeHebpeyb.

OTeuecTBeHHbIE TONOrpacgunyieckme Kaptbl B macwtabax 1:25 000—
1:500 000 cospatoTcs B MNOMEpeYHO-LUMNUHApUMYEckon npoekuun aycca-
Kptorepa. AHanorom npoekuumn "aycca-Kptorepa asnsetcs mexayHapogHasi
npoekuna UTM (Universal Transverse Mercator).

5.1.2.3 MecTHas cuctema KoopanHaTt

CornacHo [6] MecTHOM cMCTEMOWN KOOpAVHAaT Ha3blBaeTCHA cuctema
MSIOCKMX MNPSIMOYTONbHbIX KoopauHaT B npoekuun [aycca-Kptorepa c
MECTHOM KoopauMHaTHOM ceTkoW. MecTHble cucTtembl co3galTcs B
rocyJapCTBEHHOW reodes3ndeckon cucteme KoopauHaT ¢ anemMeHTamu
annuncomnga Kpacosckoro.

Hayano otcyeta KoopaMHaT U OPUEHTUPOBKA OCEW KoopauHaT
MECTHOW CUCTEMbl CMELLEHbl MO OTHOLWEHUIO K Havany oTcyeTa u
OPUEHTUPOBKE OCEN KOOpAWHAT e€eOMHOW TOCYyOapCTBEHHOW CUCTEMbI
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koopauHaT. C nomoLbio napameTpoB nepexoa MOXHO nepentu oT
MECTHOW CUCTEMBbI K €ANHOW rOCyAapCTBEHHOW CUCTEME KOoopAMHaT.

MecTHble  cucTtembl  koopauHaT  6asvpyloTcs  Ha  OCHOBe
rocygapctBeHHon cuctembl koopamHat 1963 roga (CK-63), koTopasa Gbina
pa3spaboTaHa Ha Bcto TeppuTtoputo 6ieliero CCCP B Buae 6rokoB.

Ha kaptax wn nnaHax, coCTaBMnsieMblX B MECTHbIX CUCTemax,
npumeHsietca banTtuinckas cuctema BbicoT 1977 roga. B HekoTopbIX
MECTHbIX CUCTEMaXx YCTaHOBIIEHO CBOe (MECTHOE) Havano oTcyeTa BbICOT.

[na HasBaHUMM MECTHbIX cuUCTeM cyObekToB P® ycTaHoBMEHbI
Homepa. Hanpumep, mectHasa cuctema MockoBckor obnactn HasblBaeTcs
«MCK-50». bnoku cuctemsbl koopgmHaT 1963 r. 0603Ha4yarTCA NaTUHCKUMM
oyksamun, Hanpumep, «Cnctema koopamHat 1963r. brnok V».

Pasrpadka n HoMeHknatypa kapT B MECTHOW cucTeMe aHanormyHa
pasrpacdke n HoMeHknaType KapT B e4MHOWN rocy4apCTBEHHOM CUCTEME.

5.1.3 HomeHknaTtypa uncpoBbIX KapT

5.1.3.1 3oHbl ans Tonorpadmnyecknx kapT B npoekuun [aycca-
Kptorepa HymepyloTCa C 3anaga Ha BOCTOK, HaumHas ¢ [pUHBMYCKOro
MepugmaHa. B Kaxgonm U3 WeCTUrpagyCHblX 30H CBOSI  cucTema
NPSAMOYrofibHbIX  koopauHat. [Ona Toro, 4tobObl BCe NPSMOYroOfibHbIE
KOOpAMHaTbl ObINN NONOXUTENbHBLI, BBOOUTCA BOCTOYHOE cMelleHue (false
easting), pasHoe 500 000 m. Onsa Toro, 4tobbl TONMBKO MO YMCIEHHOMY
3Ha4YeHM0 KoopauHatbl Y MOXHO Obiflo onpenenuTb, K KakoW 30He
OTHOCSITCA 3TU 3HAYEHUS], K HUM CIieBa NPUNNCbIBAETCA HOMEP 30HbI.

B ocHoBe pasrpadkun 1 HOMEHKIATYpPbl JIEXWT NIUCT KapTbl MaclitTaba
1:1 000 000, koTopLIN MMeeT pa3Mmepbl 4 rpagyca no WwmnpoTe 1 6 rpagycos
no gonrote (pUcyHok 5.1).

Jlnctbl kaptT umetoT copmy Tpaneuuun. KOxHee 60-n napannenu
KapTbl n3garTcsa oTaenbHbiMK Nuctamu. CeBepHee 60-1 napannenu nucTbl
KapT wM3galwTcs COBOEHHbIMW, a CceBepHee 76-n  napannenn -
cyeTBepéHHbIMKU No gonroTe [1].

Mosica o6o3HavatoTca 3arnaBHbIMK BykBamu NaTUHCKOro andasunTa,
HaunHast OoT akBaTopa. CyeT KOMOHH BeOEeTCs Ha BOCTOK OT HYJNEBOro
MepuamnaHa, KonoHHbl 06o3HavatoTcs apabekumm umdpamm ot 1 oo 60.

5.1.3.2 Habop n1cToB kapTbl, OTBEYAIOLWMUIA NO LOSTOTE OOHOW 30HE,
umeet ofHY Uuucpy B HOMEHKNatype, HO oOTnuyaetcs OyKkBOW,
obo3Havawwen nosic no wupoTte. B ogHom nncte KapTbl MacwwTtaba
1:1 000 000 cogepxatca 4 nucta MmacwTtaba 1:500 000, 36 nuctos
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mMacwtaba 1:200 000 n 144 nucta macwrtaba 1:100 000. Juctbl KapThbl
macwTtaba 1:500 000 o6osHavaTCA NPONUCHBIMU ByKBamMM PYyCCKOro
andasuta, Hanpumep, N-37-I. Jluctel kapTbl Macwtaba 1:200 000
obosHavatoTca pumckumn undppamm, Hanpumep, N-37-XXX. JlucTbl KapTbl
macwTtaba 1:100 000 obosHavatoTcs apabckummn umdpamm ot 1 go 144,
KOTOpble CTaBATCA MOCNe HOMEHKNaTypbl fMcTa KapTbl MacwTaba
1:1 000 000, Hanpumep, N-37-120 (pucyHok 5.1).

N-37
516|789 101112
24

1:1000 000 N-37
1:500 000 N-37-T
5\ 36| 1:200 000 N-37-XXX
48 1:100 000 N-37-120
60
-

84
96

132
144

XXX

PucyHok 5.1 — Pasrpadhka n HomeHknaTypa kapT macwtabos
ot 1:1 000 000 go 1:100 000

5.1.3.3 Jluct kaptbl macwTtaba 1:100 000 nonoxeH B OCHOBY
pasrpadkv 1 HOMEHKNaTypbl kKapT 6onee KpynHoro macwrtaba (pUcyHok 5.2).
B ogHom nucte kapThbl macwTaba 1:100 000 cogepxatca 4 nucta macutaba
1:50 000, koTopble 0603Ha4alTCA MPONUCHbIMU OyKBaMn pPYyCCKOro
andasuta, Hanpumep, N-37-120-B. Jluct kapTbl macwTtaba 1:50 000
cogepxut 4 nucta kapTtbl macwTtaba 1:25 000, koTopble 0603Ha4aroTCs
CTpPOYHbIMM OykBamu pycckoro andasuta, Hanpumep, N-37-120-B-6. Jlnct
kapTbl macwTaba 1:25 000 cogepxut 4 nucta kapTbl MmacwTtada 1:10 000,
KoTopble 0603Ha4vatTca apabekumn umdpamu, Hanpumep, N-37-120-B-6-4.
Kpome Toro, nucT kapTbl Mmacwitada 1:100 000 cogepxut 256 NMCTOB KapThl
macwTtaba 1:5000, koTopble o603HavalTCA MNOpPSAAKOBbIMM apabckumu
undppamm ot 1 go 256, B3aTbiMM B CKOOKKM, Hanpumep, N-37-120-(8). Jluct
kapTbl MmacwTaba 1:5 000 cogepxunTt 9 nuctoB macwTtada 1:2 000, koTopbie

0003HavalTCs PyCCKMMK CTPOYHbIMUM BykBamMun OT a go u, Hanpumep, N-37-
120-(8-e).
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N-37-120
(1)(2) (3)(4)|(5) (6) (7) (8) 1:100 000 N-37-120
1:50 000 N-37-120-B
1:25 000 N-37-120-B-6
k B 1:10 000 N-37-120-B-6-4
1 2|1:5000 N-37-120-(8)
3 4
a (6}
=
B r

PucyHok 5.2 — Pasrpadhka n HomeHknaTypa kapT macwtabos
o1 1:100 000 go 1:5 000

5.1.4 CopepxxaHune Tonorpadmnyeckux KapT

5.1.4.1 N3 anemeHTOB coaepxaHusa Tornorpaduyecknx KapT ans
rmgponornyeckmx paboTr Haubosbllee 3HayYeHWe UMET: OOBLEKThI
rmgporpacun (o3épa, BO4OXpaHWNULLA, Npyabl, PekW, KaHanbl, KaHaBbl,
6onoTta n agpyrue), penbed M NOYBEHHO-PACTUTENbHbLIA MOKPOB, PanOHbI
pa3BUTUSA KapcTa, a Takke HaceneHHble NYHKTbI, XO3ANCTBEHHbIE 0O bEeKTbI U
poporu [1].

5.1.4.2 O3épa, BogoxpaHunuwia n npyapl Ha KpynHomaclTabHbIX
KapTax NokasblBalOTCs B TOM Clyyae, ecnv ux nnowiagb B Macwtabe KapThbl
bonee 1 Mm?, a Ha MenkomMacwTabHbIX KapTax - bonee 2 mm?. Ecnn o3épa
UMEIT MeHbLUYI nnowanb, HO ABNATCA XapakTepHbIMUM ANs OaHHOro
paloHa, OHWM MOKa3blBAOTCA Ha KapTaX C HEeKOTOpbIM YBENMYEHUEM
nnowaan. HesaBncmMmo OT pasmepa MnokasbiBaloTCs BCe NPeCcHble 03épa B
3acyLlunuBbIX U 0e3BOOHLIX paioHax, MMHeparbHble, NeYebHble, a Takke
03épa, ABNAILLMECS UCTOKaMU pekK.

5.1.4.3 Pekn, KaHanbl M KaHaBbl Ha KpynHOMAacLITaOHbIX KapTax
MoKasbIBalOTCA BCE, HE3ABUCMMO OT UX NPOTSHKEHHOCTU, 3a UCKITHOYEHVNEM
rOpHbIX PafioHOB, rae Ha kaptax macwTaba 1:50 000 u 1:100 000 pekun un
pyybn anuHon MeHee 1 cm (B macwTtabe KapTbl) MOKasbiBalOTCA He
MOSHOCTbIO, @ C YaCTU4YHbIM OTBOpPOM. Bece pekun nsobpaxatoTca B 0gHy unm
OBE NUHUN B 3aBUCMMOCTU OT UX LUMPUHBI U MacliTada kapTbl (Tabnvua 5.1)

[1].
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Tabnmua 5.1 — W3obpaxeHne pek Ha kapTax pasHbiXx MacwTaboB B
3aBMCUMOCTW OT MX LUMPUHDI

LLnprHa pekn Ha kapTax macwTaboB
1:10000| 1:25000 | 1:50 000 |1:100 000
B ogHy nuHuio no3m 0o 5m 0o 5m 0o 10 m
B OBe NUHMM C NPOMEXYTKOM 35 m 5-15 m 5-30 M 10-60 m
Mexay Humu 0,3 mm
B oBe nuHMM ¢ coxpaHeHnem
0EeNCTBUTENBHOW LLUMPUHBI oT5m oT15m™m oT 30 ™m oT 60 m
pekn B MacluTabe KapThl

N30bpaxeHune peku Ha kapTe

5.1.4.4 Peku, nsobpaxaemble B O4HY JIMHUIO, MOKa3aHbl Ha KapTax C
NOCTENEHHbIM YTOMLEHNEM NMHUM OT UCTOKA K YCTbIO; PeKn, npoTekatoLme
B MNYCTbIHHbIX panoHax W Tepswwmecs B MNeckax, MNOoKa3biBalTCA C
NOCTENEHHbIM YMEHbLUEHNEM TOMLWMHbI K YCTbEBOW YacTu.

TonwwmHa nuHuKn, nsobpaxatoLlen peky, HaxoguTca B npegenax 0,1-
0,5 mMm. lMpn n3obpaxeHun pek B OBE NMHUM HAaUMEHbLLUUA NPOMEXYTOK
mMexay HuMmn 0,3 MMm.

5.1.4.5 KaHanusoBaHHble y4acTKM peK NokasblBalOTCH Ha KapTax B
OOHY UNW ABE NNHWUW YCIOBHBbIMW 3HaKaMy KaHarnoB U KaHaB B COOTBETCTBUM
C pekomeHgaumsmm Tabnmubl 5.2.

5.1.4.6 Mpwn n3obpakeHnn NoMMbI PEKU, KakK MpaBuio, HAHOCATCS BCE
NPOTOKM N cTapble pycrna (ctapuvubl) AnnHon B Macwrtabe kapTbl 6onee 3
MM, a Npu 60MbLLIOM MX YMCNE U CUIBbHOM 3a60N0YEHHOCTU NONMbI — ANMHON
fonee 5 mm.

5.1.4.7 KaHanbl 1 KaHaBbl 306paxaloTca B O4HY UNKU BE NIUHUKU B
3aBMCMMOCTM OT MX LUMPUHBI U MacwTaba kapTel (Tabnuua 5.2) [1].

Tabnuua 5.2 — W3obpaxeHne kaHanoB (kaHaB) Ha KapTax pasHbIX
maclutabos

LnpuHa kaHana (kaHaBbl) Ha KapTax
W306paxeHne kaHana

MacliTabos
(kaHaBe!) Ha KapTe 1:10 000 | 1:25000 | 1:50 000 | 1:100 000
B ogHy nuHuo go2m go3m go3m go3m

B ABe NMHWM C NPOMEXYTKOM
mMexay Humm 0,2 Mm

B ABe NWMHWMM C NPOMEXYTKOM
mexgy Huvn 0,4 mm

B nBe nuHMM ¢ coxpaHeHnem
OENCTBUTENbHON LUMPUHBI oT5Mm oT15m™m oT 30 M oT 60 M
KaHana B maclitabe kapThbl

51.4.8 Ha «kaprax wmacwrtabos 1:10000-1:25000 06bI4HO
noKasblBalTCA BCE KaHasnbl U KaHaBbl OPOCUTENbHBIX WU OCYLUMTENbHbIX
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cucteM. B oTaenbHbIX crydasx He MOKasblBAOTCA KaHaBbl, Koraa
paccTosiHMe MexXay HUMKU B MacluTabe KapTbl MEHEE 2 MM.

5.1.4.9 Ha kaptax macwtabos 1:50 000 n 1:100 000 nokasbiBatoTCA
KaHanbl M MarucTtpanbHble KaHaBbl, @ MpoYMe KaHaBbl HaAHOCATCA C
pa3spsgkon (oTbopom).

5.1.4.10 BeperoBasi NMHMA MOpeEN, 03ep U UCKYCCTBEHHbIX BOAOEMOB
n3obpaxaercsa C nogpasgerieHneM Ha: MOCTOSHHYI W OnpeaenéHHyto,
HEMNOCTOSIHHYID W HeonpedeneHHyl (o3épa Ha 6onoTax, HU3MEHHbIE,
3aTonnsemble Gepera, Gepera nepecbixalOmMx 03Ep M T.N.); HA KapTax
macwTaba 1:50 000 n menb4ve He pasgensatTcs.

5.1.4.11 MWN3obpaxaemasa Ha kapTax 6eperoBass nuvHUA MOpS
COOTBETCTBYET NIMHUKN ype3a BOAbl Npu Hanbonee BbICOKOM €€ YPOBHE BO
BpeMsi Npununea, a npu OTCyTCTBUM NPUNUBHBLIX ABAEHUN — NUHUM NPpUBOoS.
BeperoBas nuHWs 1 OTMETKM YPOBHSA 03€p, NPyaoB U peKk COOTBETCTBYHOT
cpegHeMy  MEXEeHHOMYy YpoBHO, a OeperoBasi nuMHUA  KPYMHbIX
BOOOXPaHMNLL — HOpMarbHOMY nogrnopHomy yposHio (HITY). Ha kapTtax
MOKa3bIBaOTCA rPaHuULbl pasnmMBOB KPYMHbLIX O3EP U PEK.

51412 Penbed MecTHOCTM Ha TOMnorpadpuyeckux Kaptax
n3obpaxaeTcs ropusoHTans MM B COYETaHUM C YCNOBHbIMW 3HAKaMu
0o6pbIBOB, CKan, oBparos, NPoMouH. M3o6paxeHne penbeda gononHaeTcs
noAanMcsiMM abCOMOTHBIX M OTHOCUTENbHbBIX BbICOT HEKOTOPbIX XapakTepHbIX
TOYeK MecCTHOCTU. [Ons u3obpaxeHuss penbeda ropms3oHTansMu Ha
Tonorpadu4eckmx KapTax, Kak NnpaBuIio, NPUMEHSIIOTCA OCHOBHbIE BbICOTbI
ceyeHus penbeda, ykasaHHble B Tabnuue 5.3 [1].

Tabnumua 5.3 — OCHOBHbIE BbICOTbI CEYEHUS penbeda Ana KapT macluTabos
1:10 000 - 1:100 000

BbicoTa ceveHun penbeda
Ans kapt macwrtabos

Penbed parnoHa

1:10 000 | 1:25 000 | 1:50 000 | 1:100 000
[nockopaBHWHHbIN 2,5m 2,5Mm 10 m 20 ™m
PaBHWHHbLIN, BE;XOJ'IMJ‘IGHHbIVI 7] . 25Mm 5m 10 ™ 20 M
nepeceYeHHbIN C HaKNOHOM A0 6
["OpHbIV M NPeAropHLIN, a Takke 5m 5m 10 ™ 20 M
necyaHble NyCTbIHU
BblCOKOropHbIN - 10m 20m 40 m

5.1.4.13 B mecTax co cnabo BbipaXeHHbIM penbedom, rae OCHOBHbLIE
ropu3oHTanu He otobpakaloT ero xapakrepa, BBOAAT AOMONHUTENbHbLIE U
BCNomoraTenbHble ropusoHTanu. [ononHuTteneHble ropu3oHTanu
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n3obpaxaloTca Ha KapTax B BMAE JIMHEWHOro MyHKTUPA W MPOBOASATCSH
00bI4YHO MeXay OCHOBHBIMU FOPU3OHTanNsIMU.

5.1.4.14 Ha nucrax kapTbl macwTaba 1:25 000 gononHuUTenbHbIe
ropu3oHTanu HaHoCATCA  4Yepe3d 2,5M (nonoBuMHa  ceyeHuns),
BCnomMorarternbHble —4vepe3 1,25 M (4eTBepTb ceveHuns); Ha kapTe macTaba
1:50 000 — cooTBeTCTBEHHO 4epe3 5 n 2,5m n T. g. BecnomoratenbHble
rOpU3oHTanNU Takke M300paxaltTCs NIMHENHBIM MYHKTUPOM, HO YEPTOYKM
3TOr0 MNyHKTMpa [AenawTca NPUMEpHO B [OBa pasa Kopoye YEPTOoYek,
n3obpaxkaloLwmx JONONHUTENbHbIE FOpU3oHTanu [5].

5.1.5 Bbl6op macwTtaba kapT

5.1.5.1 MacwTab mMcxogHbIX KapT BAMSIET HA TOYHOCTb LMGPOBOW
UHdopmaumm. Yem kpynHee macwtab TonorpadmMyeckux AaHHbIX, TeM
TOYHee u nogpobHee npencraBreHa B HEW MHdOpMaUVS.

5.1.5.2 B cooTBeTcTBUM C npaBunamMyM KapTOCOCTaBMIEHUS C
yMeHblleHeM MacwTtaba o6obwalTca Menkue U3BWAMHBLI  pPeK M
n3obpaxxeHne peKkn Ha KapTe CTaHOBMTCA Kopo4e. ATO WUIICTpUpyeTcs
Tabnuuen 5.4, nonyyeHHon B 'MA [7].

Tabnuua 5.4 — [InvHa pekun Ha KapTax pasHbix MacwTabos

[N1Ha pekn, KM Ha kapTax MaclTabos
Peka|1:25 000{1:50 000/1:100 000/1:300 000|1:1 000 000
A 43,3 36,5 36,2 29,1 26,5
B 324 30,8 29.1 27,6 22,5
r - 70,8 62,6 55,8 51,0
a - 97,6 93,2 87,8 81,0
E - - 211 201 187
K - - 252 248 224

C ymeHbweHveM wMacwTaba B pasbl YMEHbLIAETCSA 4MCHO
n306paXkeHHbIX Ha KapTe BOAOEMOB 1 BOAOTOKOB.

5.1.5.3 Yem kpynHee maclutad kapTbl, TEM TOYHEE MO TaKMM KapTam
MO>XHO NPON3BECTUN BCE BMUAbI KAPTOMETPUYECKNX PAbOT NOCKOSbKY cCeveHne
penbeda 4awe, noapobHee un3obpaxeHa rugporpaduyeckass cetb WU
AeTanbHee nokasaHbl BCE Mpo4vnMe 3nemeHTbl MecTHocTu. Cneayet
yuuTbiBaTb, YTO NPWU yBeNUYeHMn MaclwTtaba kapT pes3ko yBenuyMBaeTcs
00BEM KapTOMeTpMyeckmx pabor.

5.1.5.4 Tonorpacuyeckume kapTbl cpegHero macwrtaba (1:200 000) n
mMenkoro macttabda (1:500 000 —1:1 000 000) paspeluaeTcst UICNONbL30BATb

TOJNbKO AnA onpeaefnieHna otaesibHbIX MOpC*)OMeTpVI‘-IeCKMX XapakTepuncTtumk
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(nnowagn, cpedHen BbICOTbl U ApYyrne) C Lenblo UCMNOMb30BaHUSA MX ANs
npeaBapuTeEnbHbIX pacyéToB, Korga He TpebyeTca BbICOKas TOYHOCTb. Ons
3TUX uenen PocrmgpoMeToM pekoMeHAOoBaHO Wucnosb3oBaTb «OO6LLyto
umdopoByto KapTorpacuyeckyto ocHoy Pocrugpometay (LIKO Pocrugpomerta) [8].
5.1.5.5 B cooTtBeTrcTBMM C pa3MepoM BOAHbIX OOBLEKTOB U
XapakTepoM MeCTHOCTU peKoMeHAYITCS ANA UCNoSib3oBaHWUA crieayowne
MacLTabbl kKapTorpadguyecknx matepmanos (Tabnumubl 5.5 - 5.6) [1].

Tabnmua 5.5 — MacwTabbl kapT, ucCMonb3yemble ANsS onpeaeneHus
nnowanen Bogocbopos, ASIMH PEK N YKITOHOB

XapakTep MECTHOCTU Mnowane Bopocdopa, kv

meHee 10 10-50 50-200 6onee 200
PaBHWHHbIE, NYCTbIHHbIE
1 3ab0rno4eHHble crabo 1:10 000 1:25 000 1:50 000 1:100 000
pacyneHéHHbIE panoHbI
["OpHbIE N XONMUCTBIE
CUMbHO pacyneHéHHble 1:25 000 1:50 000 | 1:100 000 1:100 000
panoHbl

Tabrnmua 5.6 — MacwTabbl kapT, ucnonb3yemble ANA onpeaeneHus
MOPOMETPUYECKMX XapaKTEPUCTUK BOAOEMOB

MpumepHas nnowanb n3obpaxeHus
Bogoémsil BOAOEMa Ha KapTe MacwTtabbl kapT
ByMadKHON, cM? LMdPOBON, KM?
KpynHenwme n 1:500 000
BonbiLME 6onee 1000 6onee 1000 1:100 000
500 - 1000 1:100 000
Cpeprne 500-1000 125 - 250 1:50 000
25-125 1:50 000
Manble 100-500 631 125 000
1-6 1:25 000
Cawmble manble 10-100 01 110 000

5.1.5.6 B npouecce paboTbl KapTbl 6onee kpynHoro macwrtaba, no
CpaBHEHMIO C pekomeHayembiMM B Tabnuuax 55 wn 5.6, [OMKHbI
NCcrnonb3oBaTbCA Kak BCMOMOraTeribHble Ofs YCTaHOBIEHUS U YTOUMHEHUS
NOnoXeHns oTAeNbHbIX 0OBEKTOB UMK rpaHnL, BOAOCOOPOB.

5.1.5.7 Mpwn Hannumum maTtepmnanos asapodPoTOCHLEMKN U KOCMUYECKUX
CHUMKOB 0Oonee KpynHOMacliTabHbIX M 0Oonee COBPEMEHHLIX, 4YeM
ucnonb3yemble KapTbl, HEOOXOAMMO MpuBReKaTb WX AN YCTaHOBMEHUS
cTerneHu [JOCTOBEPHOCTM KapT MNYTEM UX COMOCTaBNeHnd. JOTn Xe
MaTepuanbl UCNOMb3YHTCA ANS YTOYHEHUS FpaHWuL, pasnuyHbIX Yroavm u
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nonoXxeHus rugporpaduyecknx OOBLEKTOB Ha KapTax, OCOBeHHO npu
N3y4eHnn marnbiX BOAHbIX 00 bEKTOB 1 nx Bogocbopos [1].

5.1.5.8 Tllpn HeobxogMMOCTM CpaBHEHUS OfMH  BOOOTOKOB,
nnowagen BOJOEMOB " BOO0COOpOB, YKINOHOB 7] Apyrnx
MOPMOMETPUYECKNX XapaKTEPUCTMK, M3MEPEHHbIX MO KapTam, MaclTtab
KOTOpbIX oTnuyaetca oT MacwTtaba 1:100 000, ¢ onybnukoBaHHLIMMK
AaHHbIMK B odhmumanbHblX nsgaHmsax Pocrmgpomera, cnegyeT BbINONHUTD
napannernbHble M3MEpPeHUs 3TUX XapakTepuUCTUK MO kapTam MacwTtaba
1:100 000, a 3aTeM CpaBHUTb MOfMYyYeHHble pe3ynbraTthbl. LlenecoobpasHo
ncnonb3oBatb  AaHHble CnpaBOYHbIX nsgaHmm Pocrugpomerta:
«'mpponornyeckass  U3y4EeHHOCTbY, «OcHoBHblIE  rMapornoruyeckme
XapakTepucTukmn», «Pecypcol nosepxHocTHbIX Bog CCCP» n gp.

5.2 Kocmunyeckne CHUMKM
5.2.1 XapaktepucTtmka KOCMMU4Ye€CKMX CHUMKOB

5.21.1 Ha KOCMMYECKMX CHMMKaxX OTobpaxaeTcs COCTOsIHUE
TeppUTOpMM Ha MOMEHT CbeMKU. CoBMeLLeHNe pasHOBPEMEHHbBIX CHYMKOB
C WCcnosfb3oBaHMEM  kapTorpaduyeckux  maTtepuanoB,  MNo3BonsieT
npocneanTe U3MEHEHUs, MPOUCXOAsLWmne B MPUPOAE, a TaKkkKe MonyyYnuTb
KONMYeCTBEHHbIE M KaYeCTBEHHbIE XapaKTepPUCTUKN BOOHbIX OOEKTOB CyLUn
1 nx BogocbopoB B COBPEMEHHOM UX COCTOSIHUN.

5.2.1.2 Bce KoCMUYECKNE CHUMKM OENATCS Ha aHanoroeble (0ObIMHO
doTorpadmyeckne) n unpoBble (3NEKTpoHHbIE). B 3aBucumoctn ot
TEXHOMOrMN nonyveHns n3obpakxeHus BblAENSTCSA CHUMKUM ONTUYECKue
(maccuBHbIE) N PAAMONOKAUMOHHBIE (AKTUBHbLIE).

5.21.3. OxBaT Tepputopun, a TaKke MPOCTPAHCTBEHHOE,
pagunomeTpuyeckoe,  CrnekTpanbHOe M BpPEMEHHOe  paspelueHue
KOCMUYECKMNX CHUMKOB 3aBMCUT OT OpOUTHI, TUNa KOCMUYECKOro HOCUTENS U
CbEMOYHBIX NPUBOPOB, NCNONb3YEMbIX NPU AUCTAHLMOHHOM 30HAMPOBAHUM
3emnn (033). OTn xapaKkTepuCTUKM MCNOMb3yKTCa ANsa Knaccudumkaumm
KOCMWYECKMNX CHUMKOB.

5.2.1.4 CHumkn 0O6bIMHO cogepXaT CnpaBOYHYH MHGOPMAaLNIo
(MeTagaHHbIe), Hanpumep:

- CreKTparnbHoe paspelleHne n3obpakeHus (KONMYeCcTBO KaHaIoB);
NPOCTPaHCTBEHHOE pa3peLleHne (pasMep nukcens);
paguMomMmeTpuyeckoe paspelleHune (rnybuHa nukcens);
NpOCTPaHCTBEHHAs NpuBsa3ka (Npoekuns, cuctema KoopauHar);
Ha3BaHWe JaTynKa;
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- [faTa CbéMkM (gaTa nonyyeHuns);
- 0bnayHbIN NOKPOB;
- CMeLLeHue oT Hagupa.

5.2.1.5 MMaBHOM XxapaKTePUCTUKON KOCMNUYECKNX CHUMKOB, B OTINYNE
OT a3pOPOTOCHUMKOB, SBMSETCA He MacwTab, a npoCTpaHCTBEHHOE
paspeLueHne Ha MECTHOCTU, T.€. pa3Mep camoro marnoro oobekTa (getanm),
KOTOpbI 0TOBPa3nncs Ha CHUMKE 1 MOXET ObITb pacno3HaH B npoLecce ero
aewmndpmpoBaHus. Ons LM poBbIX KOCMWYECKMX CHUMKOB
NPOCTPaHCTBEHHOE paspeLleHne XapakTepuayeTcs pasMmepoM nukcens (Ha
noBepxHoCcTn 3emnu), 3anncbiBaemMoro B pactpoBoe nsobpaxenue [9], [10],
[11].

MpocTpaHCTBEHHOE pa3pelleHNe KOCMUYECKMX CHUMKOB (pasmep
NUKCeNss Ha MEeCTHOCTM), B 3aBUCUMOCTM OT CbEMOYHbLIX CUCTEM,
YCTaHOBIIEHHbIX Ha CNYTHUKaX, M3MEHAETCH B LUMPOKMX Npedenax: OT O4eHb
Bbicokoro (0,3—-0,9 m) n Beicokoro (1-40 M) paspelueHus, oo cpegHero (50—
250 ™M) 1 Huskoro (300—1000 m) paspelueHus.

MpumMepHOe cooTHoweHMe macwTaba KapT C NPOCTPAHCTBEHHbIM
paspelleHneM CHMMKOB NnokasaHo B Tabnuue 5.7.

Tabnuua 5.7 — CooTHoweHne MacwTaba kapT C NPOCTPAHCTBEHHbLIM
paspeLleHeM CHUMKOB

Mokasatenu Avanason
PaspeLueHne 03-2 2.15 15-30 Gonee 30
CHVMKA, M

1:1 000 - 1: 10 000 — 1: 50 000 — | 1:100 000
Macwutab kapTbl 1-10 000 1:50 000 1:100 000 N Menbye

5.2.1.6 PaguomeTpuyeckas paspeluarowias CnocobHOCTb CHUMKa
onpegenseTcs KONM4YecTBOM rpagauum 3Ha4YeHUn SAPKOCTH,
COOTBETCTBYIOLMNX nNepexody OT abConioTHO «4YépHOro» K abCconioTHO
«benomy», n BblpaxaeTcsa B konuyectse 6UT Ha nukcen mnsobpaxeHuns. B
crniyyae paguomeTpuyeckoro paspelueHns 8 GuT Ha nukcenb nonyyaetcs
256 rpagaumn spkoctu (28 = 256), 12 6uT Ha nukcen - 4096 rpagauun (212 =
4096).

CeHcopbl ¢ 6onee BLICOKMM pagvOMETPUYECKMM paspeLLEHNEM
Nno3BONAT pasnuyaTb 6onbLue geTanen Ha 0YeHb SPKUX UM O4EHb TEMHbIX
obnacTtax CHUMKa.

5.2.1.7 ManxpomaTtnyeckme msobpaxeHunsa (Pan) aBnawTca YEpHO-
6enbiMn (OAHOKaHaANbHLIMW) U 3aHMMAOT NPaKTUYECKM BECb BUAUMbIN
AnanasoH 3NEKTPOMArHUTHOrO cnekTpa (450-900 HM™).
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MynbTucnekTpanbHble (MM CNeKTpo3oHanbHble) u3obpaxeHns (MS)
npegctaeneHbl B BuAe OTAenNbHbIX crekTpanbHblx kaHanos (RGB,
ynbTpaguonetToBble U WH@PaKpacHble KaHanbl) WNn B BMAE CUHTE3a
OTAEnbHbIX  KaHamnoB  ANs  MOMyvYeHust  LUBETHOro  M3obpaxeHus.
'nepcnekTpanbHble n3obpaxeHus (GS) cogepxaT 4O HECKONMbKUX COTEH
kaHanoB. lMooyepeaHbI CMHTE3 OTAErNbHbIX KaHaroB MO3BONSET pewartb
MHOrOYUCMEHHbIE TeMaTMyeckMe 3ajadn, a Takke MomoraeTr npu
AewmndprpoBaHn CHUMKOB.

5.2.1.8 [lpocTpaHCTBEHHOE pa3pelleHne naHXpoMaTUYecKoro
n3obpaxeHusa (Npy ero Hanuuuu) Bcerga nydwe MynbTUCNEKTPanbHOro,
nosToMy Ans  MOflydeHUs LUBETHOIO0 M300paXkeHust C  Hauyywmnm
paspelleHneM npou3BoaAT CNUAHWE MYNbTUCNEKTPanbHbIX KaHamnoB C
naHxpomartumyeckum (Pan-Sharpening).

5219 [Ona MopdOMETPUYECKUX  U3MEPEHMA  Heobxoammo
NPUMEHATb KpynHOMacLliTabHble n300paeHnsa BbICOKOro paspelleHus (c
paspelueHnem Ha MmecTHocTu 0o 30 m).

WMHdopmauma © cnyTHUMKax, [daHHble C  KOTOpPbIX AOCTYMHbI
notpebutenam u Moryt 6biTb UCNONb30BaHbl B  MOPGOMETPUYECKNX
pacyeTax npeacrtaBfneHa B cUcTemMaTusMpoBaHHOM Buae B Tabnuue 5.8
(http://sovzond.ru/products/spatial-data/satellites).

5.2.1.10 [Ona onpegeneHnst TOYHOrO PacrosioKEHUs1 CHUMKa Ha
noBepxHoctTn 3emnu Heobxoguma ero reorpaduyeckas npusdaska. B
OTAEenbHbIX Chy4yadx 3Ta WHMopmMauus XpaHUTCS BMecTe C camMum
n3obpaxeHmem. Korga MN'MC-npunoxeHme oTKpbiBAE€T CHUMOK, MHGOOpMaLns
O MpuBA3KE UCMOMb3yeTcda Ans Toro, YTobbl CHUMOK B npocTpaHcTese TUC
oTobpasunca Ha cBoeMm mecTe. [NpuBsska BknoyaeT B cebs KoopauHaTbl
NeBOro BepxHero yrna msobpaxeHus, pasmep nukcenen nsobpaxeHusa no
BbICOTE W LUMPUHE, Yron NoBopoTa.

MHorpa vHopmaumna o reorpadmuyeckon NpuBs3Ke COLAEPXKUTCA B
TEKCTOBOM dhainne, conpoBoxgarowem pactp (dann npmsasku). BHewHun
Gann npuBAskM umeeT 6Gonbwui npuoputeT agna  MC-nporpammel.
lMoaTomy, ecnu pacTp UMeeT N BHEAPEHHYIO MPUBA3KY, N BHELLHWIA (baisl, TO
B N'MC-nporpamme pacnonaratbCsa B reorpaduyeckoM MNpOCTPaHCTBE OH
OyoeT B COOTBETCTBUM C KOOPAMHATaMM N3 BHELLHEro canna.
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Tabnuua 5.8 — CnyTHWKKW, AaHHbIE C KOTOPbIX MOrYT OblTb MCMOMNBb30BaHbI B
MOPOMETPUYECKMX pacyeTax

LUnpnHa nonocel

CRyTHKA Pa3smep nvkcensi Ha MECTHOCTU, M CheMKM, KM Jkcnnyartaums
MeHee 2 2-15 15-30 | Pan Ms
Pan(2.1),
BKA MS(10.5) 23 20 C 2012r., Ha 5 net
Pan(2.1),
KaHonyc-B MS(10.5) 23 20 C 2012r., Ha 5 neT
MoHwuTtop-3 Pan (8) MS(20/40] 90 160 2005 - 2008r.
MS (2-3) pno
g Pan (1) oo 2011r., nocne B C 2006 r., Ha 3 roga
Pecypc-[IK1 2011r MS(3-5), 47-283 BbikntoueH B 2016r.
PAN (2.8)
Pecypc-11,2,3 C 2013, 2014,
(FCA) Pan (1) MS (3-4) 38 2016rr., Ha 5 neT
Pecypc-11,2,3 C 2013, 2014,
(LUIMCA_BP) Pan (12)  |MS (24) 9 2016rT., Ha 5 ner
ALOS-3 Pan (0.8) MS (5) GS (30) | 50 |90 GS(30)| C2019r., Ha 5 neT
Cartosat-2B Pan (0.8) 9,6 C 2010r., Ha 5 neT
GeoEye-1 Pan(0.4), MS(1.7) 15.2 C 2008r., Ha 7 neT
GF(1) Pan(2) MS(8) MS(16) 60 | 60,830 |C2013r., Ha 5-8 neT
GF(2) Pan(0.8) MS(3.24) 45 C 2014 r., Ha 5-8 neT
Iconos Pan (0.82) MS(3.28) 11 1999 — 2015rr. (7 neT)
. Pan(2.5),
Ingenio MS(10) 60 Mnax 2018r, Ha 7 neT
Kompsat-3 Pan(0.5) MS(2.8) 16.8 C 2012r., Ha 4 ropa
Kompsat-3A Pan(0.5), MS(2) 12 C 2015r., Ha 4 ropga
Landsat-7 Pan (15) MS(30) 185 C1999r., Ha 7 net
Landsat-8 Pan (15) MS(30) 185 C 2013r.,Ha 5 net
Miranda Pan(2.5). | msie) | 57 | 57:369 | C 20121, Ha 5 ner
VRSS-1 MS(10) ’ ”
OrbView-3 Pan (1) MS(4) 8 2003 - 2007 rr.
QuickBird Pan (0.61) MS(2.44) 16.5 2001 - 2014rr., (7 neT)
RapidEye MS(6.5) 77 C 2008r., Ha 7 net
C 2015 r.-Sentinel-2A,
Sentinel-2 MS(10) MS(20) 290 2017 r. - Sentinel-2B.,
Ha 7 net
C 2012; 2014 rr.,
Spot-6,7 Pan (1.5) MS(6) 60 ha 10 net
Terra/ASTER MS(15) MS(30) | 60 C 1999r., Ha 6-7 neT
WorldView-2 | Pan(0.5), MS(2) 16.4 C 2009r., Ha 7 net
. Pan(0.31),
WorldView-3 MS(1.24) GS(3.72) GS(30) 13.1 C 2014r.,Ha 7 net
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5.2.1.11 B tabnuue 5.9 npuBegeHbl HeKOTopble hopMaThl pacTpoB,
NCMNONb3yeMblX B KOCMUYECKMX CHUMKax (MHdopmauma c cavta ArcGis
http://resources.arcgis.com/ru/help).

Tabnuua 5.9 — HekoTopble hopmaTbl pacTPOB KOCMUYECKUX CHUMKOB.

dopmar PaclumpeHuns n ainn npueaskm

OavH dpaiin - paclimpeHue “.img
ERDAS IMAGINE Ecnu dpaiin > 2 I'6 - paclunpeHue “.ige. daiin
NPUBA3KM - paclumpeHune “.igw

Joint Photographic Experts OavH dpaiin - paclumpenus “.jpg, ".jpeg, ".jpc
Group (JPEG) File Interchange | unu "jpe.
Format (JFIF) dain NpuBaA3KK - paclumpeHue ~.jgw

National Imagery Transmission

Format (NITF) 2.0, 2.1 OawvH dann - pacwmpenue .ntf

Tagged Image File Format BoaMoxHble paclumperus “tif, "tiff n ".tff
(TIFF, GeoTIFF.) daiin npuBA3sKM - paclumpeHue ".tfw

5.2.2 Kocmunyeckne cHumku Poccuinckon ®epepauum

5.2.2.1 [OuCTaHUMOHHbIM  30HOMPOBaHMEM M3  KOCMoca U
aKcnnyataumMen npegHasHayeHHbIX AN 3TOro0 KOCMWUYECKUX annapaToB U
Ha3eMHbIX cpeacTB npuema B Poccuun 3aHuMaroTca BegomcTtea: Pockocmoc,
MwuHo6opoHbl Poccun, PocpeecTtp, Pocrugpomer.

5.2.2.2 AO PKL "Mporpecc" paspabaTbiBaeT komnnekc "Pecypc-I1",
Hanbornee nepcnekTUBHYI OTEYECTBEHHYKD CUCTEMY KOCMMWYECKOro
HabnogeHus.

5.2.2.3 AO «HWuI ueHTp «lMprpona» npons3soamMT KOCMOCHUMKMN ANs
rpaXk4aHCKMX HyXA: kapTorpadupoBaHMs, 3KONMOTMMYECKOr0 MOHUTOPUHIA,
N3yYeHnsa NpUpoaHbIX PECYpCoB U ap.

5224 oIrbY "HULU ‘"MnaHeta" Pocrngpometa (Hay4Ho-
nuccnegoBaTerbCKUN LLEHTP KOCMUYeckon rugpomeTteopornoruum "MnaHeta") —
BedyLlas opraHusauus no 3kcnnyataumm wn pasBuUTMIO HaUMOHambHbIX
KOCMUYECKMX CUCTEM TMAPOMETEOPOSIOrMYECKOro, oKeaHorpadguyeckoro
Ha3Ha4YeHs1 U1 MOHUTOPUHIA OKpYXatlollen cpedbl, a Takke No Npuémy u
06paboTke AaHHbIX C 3apyBeXHbIX CMYTHUKOB. 30HbI MPUEMA pernoHarnbHbIX
LeHTpoB obecneymBaloT MOSyYeHUEe CMNyTHMKOBOW MHGOpMauun no Bcewn
Tepputopun Poccun n EBponbl. Ha cerogHsiLHMA OeHb pOCCUCKas
rpynnMpoBKa CMyTHUKOB METEOpPOSIOrM4eckoro M npupogHO-pecypCcHOro
Ha3HayeHust BKNYaeT B ceba uyeTbipe KOCMUYECKMX annaparta:
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reoctauMoHapHbelin  cnyTHUK "Onektpo-J1" Ne1 u uveTblpe nondpHo-
opbutanbHbIx cnyTHMKa — "MeTeop-M" Ne1, "MeTteop-M" Ne2, "KaHonyc-B" n
"Pecypc-IT".

5.2.2.5 Kaptorpadudeckne WHTEpPHET-CEPBUCHI, CcoAepXaline
KOCMUYeckme CHUMKM N HaBuraunoHHble kapTbl: Google Earth, Google Maps,
Bing Maps, DigitalGlobe, AHgekc.kapTbl, Yahoo! Maps, VirtualEarth,
Gurtam, OpenStreetMap, eAtlas, iPhone maps n gp. MmoryT ncnonb3oBaTtbcs
TONbKO ANs 0630pPHbIX Lenen n pekorHoCUMpOBOYHbIX 3adad. [Ansa TOYHbIX
KapToMeTpuyeckmx paboT aTWM MaTepumanbl He peKoMeHAylTCca K
NMPUMEHEHWNIO, MOCKONbKY BbICOTHAs OCHOBa B [JaHHbIX CepBMCax He
COOTBETCTBYET MO TOYHOCTW peLlaeMbiM 3a4ayam.

5.3 UudpoBbie mogenm MecTHOCTH

5.3.1 Cnocobbl ungpoBoro npencraBfeHns penbeda, CornacHo
[12], umetoT BUA:

- BEKTOPHbLIX NIMHWUI (TOpMU30OHTanemn, n3obdart Nnmn UHbIX N30JTMHUIA);

- HeperynsipHowu TPUaHrynALUMOHHON cetu (TIN-mopenu),
BKMOYaloLLEe HEKOTOPY COBOKYMHOCTb TOYEK C  BbICOTHbIMU
OTMeTKaMW, No KOTOpbIM npoBedeHa TpuaHrynauus. TIN-mogenwn
€O34at0T MO AaHHbIM LMAPOBON BEKTOPHOW KapTbl UNKN MO OAHHbIM
Tonoreoaes3nvyeckon CbEMKKN penbeda;

- perynsipHou mMmaTpuLbl BbICOT MOBEPXHOCTM (MaTpuLa BbICOT, ceTKa).

5.3.2 CeTo4HbIn hopMaT ABNSETCSA pa3HOBUOHOCTLIO pacTpoBoro dopmara.
Bca nnowagb kaptbl pas3buBaeTtcss Ha SfeMeHTbl PeryndpHoM CeTKu
(A4erikun), Hanpumep, 5X5 M. Kaxgowm svenke COOTBETCTBYET TOMbKO OAHO
3Ha4yeHune (BbICOTbI, rNyOuHbI Unn ap.).

[nsa NOAroTOBKM CETOMYHbIX AAHHbLIX YacTO MCMONb3ylT AaHHble B
BEKTOPHOM hopmarTe.

CeTo4Hble Mogenu yaoGHbl aAns n3obpaxeHusl pacnpegeneHns no
TEPPUTOPMM  KAKUX-NIMOO  HEMPEPbIBHbIX  XapakTepuctuk (Hanpumep,
penbeda MecTHOCTH, rnyoGuH Bogoema).

BaxHenwunm HegoctaTtkoM npegcraBneHvss penbeda B Buge
perynspHon matpuubl SIBNSETCA HECOOTBETCTBME KOOPAMHATHOW CEeTKu
(Touek MaTpuubl) CTpykType penbeda. 3gecb npegnonaraetcs
pPaBHO3HA4YHOCTb BCEX TOYeK uUMcpoBOM MOZENN U OONyCKaeTcH
BO3MOXXHOCTb MTHOPMpPOBaTb 0cobble, Hanbonee 3Ha4YMMble TOUKMN penbeda,
HaxoAsLMECH Ha NMHMAX TanbBEroB U BOAopasdenos, nepernbax ckartos. B
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CBSA3U C 3TUM BaXXHbIM SIBISieTCA BbIOOP ONTMManbHOro Lwara ceTku, Tak Kak
C €ero yBenuMyeHMemM pacTyT MOrpewHoCcT! uudpoBon Moaenu, a c
YMeHbLUEHVEM Pe3KO BO3pacTaloT 060bEMbI AaHHbIX.

5.3.3 B WHTepHeTe B cBOGOOHOM [OCTYyNEe MMEETCA MHOXECTBO
WHOCTpPaHHbIX CETOMHbIX Mofenen mecTtHoOcTW, B ToM uyucne: GTOPO30,
ETOPO2, SRTM, ASTER GDEM wn pgp. OHu He npurogHbl Ans
MOpPGOMETPUYECKMX PabOoT, NOCKOSbKY:

- He COOTBETCTBYIOT MO TOYHOCTW B MnaHe M no BbicoTe. Ownbkm

HeogHopogHbl u gocturaot 100-160 M no BbICOTE;

- HaxogATca B cMCTeMax BbICOT, OTMAMYHLIX OT banTunckon cuctemsl

BbicoT 1977 roga, npuHaTon B Poccuiickon degepauuu;

- He TMpuBsA3aHbl K OMOPHOW reogesnyeckon cetn PO, un, kak

CrneacTBue, UMEKT Hernpeackasyemble OLNOKM B MECTONONOXEHUMN.

- He COOTBETCTBYIOT MO MacwTaby, MOCKONbKY WX paspelleHune

30 meTpoB 1 Gonee.

BbllwenepeuncnenHole  mMatpuubl  BbICOT ~ MOFYT  OKasaTbCs
nonesHbiMM And npegsapuTenbHOM OUEHKM [OaHHbIX M ana  obuwero
npeacTaBneHuns o penbege MecTHOCTW.

5.3.4 B kauyectBe mopgernen penbeda MECTHOCTU pekoMeHayeTcs
ucnonb3osatb TIN-mogenun wn maTpuubl BbICOT, npeobpasoBaHHbIE C
POCCUMICKNX LMPPOBbIX Tonorpadouyecknx KapT, MNaHOB W AaHHbIX
Tonorpaguyeckon CbEMKM MECTHOCTM C cedeHnem penbeda He meHee: 1 M
Ons paBHUHHOTO penbeda n 2 M Ang ropHo mecTtHocTu. MNMpu aToM pasmep
CeTKM B MaTpuue BbICOT AOSMKEH COOTBETCTBOBATb MacwiTtaby MCXOAHbIX
OaHHbIX.

5.4 NMopbop n npuodbpeTeHne KapT N KOCMUYECKUX CHUMKOB

5.4.1 Pexnmbl goctyna

CneumanbHbIX NUUEH3MA Ha paboTy C AaHHbIMW AWCTAHLMOHHOIO
30HONPOBaHMS U UMPPOBbIMM KapTamu He HyxHo. [O03 (nwoboro
npovsBoanTens) ¢ paspeLleHneM ot 4 MeTpoB U KapTbl B MacwTabe 100 000
N Menbye SBMAKTCA OTKPbITBIMM WM npuobpeTtatotcs cBobogHo. N33 c
paspelleHneM MeHee 4 METpOB, a Takke KapTbl B macwTabe KpynHee
100 000, sBRAlOTCA CeKkpeTHbIMU, U And paboTbl ¢ HUMKU TpebyeTtcs
nnuyeHsua ¢Ch.

5.4.2 MNpuobpeTeHne kapTorpacdmyecknx matepmanos

Monbop Tomorpadumyecknx matepuanoB Heobxoammoro maclitaba
Ha TOT WNW WMHOW BOAHbLIN OOBLEKT M ero BogocbopHy nnowagb
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oCyLLecCTBAeTCH No cneumarnbHbiM cOopHbIM Tabnuuam, npeactaBnAloLWwmMmM
cobon kapTbl 6onee menkoro macwtaba ¢ HAHECEHHON Ha HUX pasrpadyKomn
N HOMEHKNaTypon NMCTOB Tonorpaduyecknx KapT OQHOMO MM HECKOSbKUX
mMacLltaboB (pUcyHok 5.3).

5.4.2.1 Ina onpegeneHns HOMeHKNaTyp 1 KonnyecTsa NUCTOB KapT,
MOKpbIBaKOLWKNX M3y4yaeMbli Bogocbop, Heobxogmmo Ha cbopHowm Tabnuue
OKOHTYPUTb 3TOT BO4OCOOpP, a 3aTeM BbiNMcaTb HOMEHKNATYpPy BCEX NMNCTOB
KapT, pacnorfioXXeHHbIX BHYTPM 3TOrO KOHTypa M NepeceyYéHHbIX rpaHuuen
Bogocbopa.

5.4.2.2 YupexpgeHus n opraHnsauum Pocrugpometa PO, kak u gpyrue
BEAOMCTBEHHble OpraHusauuu, obecnevmBaloTCa KapTorpadu4eckumm
Martepuanamu TepputopuansHbiMn npegnpuatuamm Pocpeectpa [13] unu
MocrmucueHTpom [14] No COOTBETCTBYIOLNM 3asiBKaM.

3asaBKM COCTaBASAKTCA MO YyCTaHoBreHHon Pocpeectpom cdopme
cornacHo [15]. B 3asBKy BKMOYaeTCA CMUCOK JIUCTOB KapT U CXema MX
pacrnonoXeHuns Ha cbopHon Tabnuue.

Mpn cocTaBneHun 3asiBOK Ha Tonorpadudeckue kapTbl, cnegyer
yKka3biBaTb Ha HEOOXOAMMOCTb MPUCHINKM BCEX 3anpallnBaeMblX MCTOB
kapT. Ecnn kakon-nnbo nuct OTCYyTCTBYET, OH LOMMKEH ObiTb 3aMeHEH
nuctamm kapT 6onee kpynHoro maclutaba.

5.4.2.3 YcTaHoBeHne Hannumnsa kaptorpaduyeckmx matepumanos Ha
TOT UM MHOW panioH, CPOKOB OOHOBMEHUS N NepeunsaaHnst ux, nonyvyeHune
CBEOEHU O Mnpouclewnx M3MEHEHUsIX Ha MECTHOCTU, 06 M3MeHeHun
reorpaduyeckux HasBaHWA OCYLLECTBNSAETCH 4epe3 TepputopuarbHble
nHcnekumMn PocpeecTpa, Begylwime cneumanbHble OeXypHble crnpaBOYHble
KapTbl, Ha KOTOPbIX (PUKCMPYIOTCA BCE CYLIECTBEHHble W3MEHEHWs,
npovcxoasiime Ha MeCTHOCTH.

5.4.2.4 o Bonpocam npnobpeTeHns aNeKTPOHHbIX KapT 1 NIaHoB B
dopmatax N'MC MaHopama, ArcGis, AutoCAD n Maplnfo, 3akasa paboT no
CO3[aHuI0 KapT, MfaHOB WM MaTpuy, BbICOT Ha Tepputoputo Poccumn
Heobxoanmo obpalaTbCcs B CrieayroLmne opraHn3auui:

- Pocpeectp [13]. KapTbl 1 nnaHbl MOXHO 3aka3aTb BO BCEX MECTHbIX
otaeneHunsax PocpeecTpa;

- ®Iryn «lrocrncueHtp» [14]. B locrucueHTpe mmeroTcs ungposble
KapTbl B Macwitabe 1:100 000 Ha Bcto Tepputoputo Poccun n Habopbl
Tonorpadpuyecknx KapT Tpex OCHOBHbLIX MacwTados: 1:25 000,
1:50 000, 1:10 000.

31



CTOITW 52.08.40-2017

PucyHok 5.3 — MexgyHapoaHasa pasrpadka NMCToB kapTbl MacluTaba

1:1 000 000
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5.4.3 MNpunobpeTeHne gaHHbIX ANCTAHLUMOHHOMO 30HONPOBAHNSA

Ha cneunanuanpoBaHHbIX cepBepax B ceTu VHTepHeT AOCTYMHbI
Katanorm CHUMMKOB, WH(OpMauMs O ChyTHMKaX, CbEMOYHbIX CUCTEMaX,
npMBOOATCA MNPUMEPbI CHUMKOB W YCMNOBMS Npogaxu unm GecnnaTHoro
npuobpeTeHus.

[ns poccnMnckMx gaHHbIX ANCTAHUMOHHOIO 30HAMPOBAHWS MepBbin
crnocob npnobpeTeHns — Nokynka ux y opraHusaumm-npoussoauntens. Ans
3apybexHbix gaHHbiX 003 npeanoytuTensHO NpuobpeTeHne y poCCUNCKMX
ONCTPMOBIOTEPOB COOTBETCTBYHOLLMX 3apyDexHbIX rpM.

5.4.3.1 llo Bonpocam npuoOBPeTEHNA KOCMWUYECKMX CHUMKOB B
Poccuun pekomeHayeTcs obpalwatbecsa B cnegyroLwmne opraHnsaumm:

- Hay4HbIN LUEHTp onepaTtuBHOro MoHuTOpuHra 3emnn (HL, OMS3).
[aHHble ANCTaHUMOHHOro 3oHaMpoBaHusa 3emnu (A33) poccunckon
rpynnMpoBKM KOCMWYECKUX annapaTtoB [AOCTYyMNHbl MO agpecy -
http://www.ntsomz.ru/zakaz/data;

- nabopatoputo  MHMOOPMALMOHHOM  MOOAEPXKKA  KOCMUYECKOrO
MoHuTOopuHra (SMIS) UHctntyTa kocMmnyecknx nccnegosaHun PAH
(http://smis.iki.rssi.ru);

- OIrbY "HUL "Mnaneta" (http://planet.rssi.ru/);

- AO «HWul uenTp «Mpupoga» (http://priroda-center.ru/);

- «CkaH3ke» (http: //lwww.scanex.com);

- «CoB3oHa» — oduumanbHbii  OUCTPUBBLIOTOP  HECKOSbKUX
3apyb6exHbIX komnaHu-onepaTopoB KA, ocyLLeCTBNSAOWMNX CbEMKY
(http://sovzond.ru/);

5.4.3.2 Bepywme wmexgyHapoaHble UEHTPbl pacnpoCTpaHaoT
apxvBHble gaHHble 133, B TOM uncne:

- FepmaHcKknin LeHTp OaHHbIX AUCTaHUMOHHOro 3oHauposaHuns (DLR),
coaepxaLiunm JaHHble Pecypc-01, Landsat " ap.
(http://www.dfd.dIr.de/welcome.html);

- leonornyeckas cnyxba CLIA (USGS) cogepxuT apxuBbl
OecnnaTtHbix cHuMKkoB Landsat wn Sentinel (http://glovis.usgs.gov/).
MoapobHasa nHCTpyKumsa No paboTe ¢ apxXxMBOM, pacnosioxkeHa no agpecy -
https://earthexplorer.usgs.gov/;

- EBponerickoe kocmuuyeckoe areHTcTBa (ESA) cogepxuT apxmBbl
cHuMkoB Sentinel (https://earth.esa.int/).
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6 YcTaHOBNeHUe MeCTOMONIOXEeHUsA U rpaHUL, BOOHbIX 00LEeKTOB

6.1 YcTaHOBNEHUe MeCTONONOXEHNA U rPaHNL BOAHbIX 00bEKTOB
no KapTam

6.1.1 NogrotoBuTenbHble paboThbl:

1) nopobpatb HeobGxoguMmble TonorpaduyeckMe  martepuansl
COOTBETCTBYIOLLErO MacluTaba, NoKpbiBalOLWmMe BECb OOBHEKT;

2) npoBecTM aHanu3 Tonorpaduyecknx MaTtepuanoB C LENblo
YCTaAHOBIEHNA OCOBEHHOCTEN W300paXXeHNa Ha HUX TeX WU UHbIX
3NIEMEHTOB COAEPXaHUsA, MUCNonb3ysa ANs 3TON uUenn OOMNOMHUTENbHYIO
NHopMaLmio, NomMeLLaeMyto B MeTaZaHHbIX K LMPOBLIM KapTawm;

3) OTMeTUTb Ha KapTe Hauboriee CroXHble Yy4acTKM YCTaHOBMEHUS
rpaHuL TeX WM WMHbIX YroauW, AN KOTOPbIX HEOOXoAMMO MCNoNb3oBaTb
Gonee KpynHomacLTabHble KapTbl, KOMUYeckne CHUMKW,
aspodhoTomartepuansl  UNM  MNPOBECTU  ruaporpaduyeckoe nornesoe
obcnenoBaHue.

6.1.2 [paHuuy BogocGopa BOOHOrO OObEeKkTa OnpedensT C
npegenbHO BO3MOXHOM TOYHOCTbLIO MOCKOSIbKY OT 3TOr0 3aBMCUT TOYHOCTb
onpefeneHns nnowagu Bogocbopa U CBA3A@HHLIX C  HEM  apyrux
XapaKTePUCTUK BOAHbBIX OOBbEKTOB.

B nnowaab Bogocbopa BoOHOro OObekTa BKMHOYAKTCHA MNowaau,
OrpaHn4eHHble BOAOPAa3aderibHOM fMHWEW, B TOM 4Yuche nnowagn Bcex
BOOOEMOB U X BOJOCOOPOB 1 nnowaam 6ecctouHbix obnacrten (3amMKHYTbIX
BMaguH), OTMETKa BbICOTbI AHA KOTOPbIX 60nblle OTMETKN BbICOTbI YPOBHS
BOOHOro o6bekTa B CTBOpe nocta. 3aMKkHyTasi BnagvMHa C BOLOEMOM B HEMN,
BbICOTa ype3a BOAbl KOTOPOro MeHbLLE BbICOThI ypesa BOAbl B 3aMblkatoLLeM
CTBOpE, B nnowjagb Bogocbopa He BKNOYaeTCs.

OcCHOBHbIM hakTOpOM, OnNpeaensoLMM MECTOMONOXEHNE TPaHULbI
Bogocbopa, TO ecTb BOAOpPaA3deNibHOM NUHUK, ¢4BRsSeTca penbed
MeCTHOCTW. BogopasaenebHasi NMUHUS NPOXOANT NO OKPaMHHBIM HaNBbLICLLUM
To4ykam Bogocbopa, KOTOPbIMU SIBMISAOTCS XONMbl, BO3BbILLEHHOCTU, rpebHN
XpebToB, OTPOroB U1 T.M.

MpoBegeHne rpaHuubl Bogocbopa peku wunu o3epa B TOPHON
MECTHOCTW NN MECTHOCTN C AOCTATO4YHO YETKO BblpaXXeHHbIM pefibedoM He
npeacTaBnseT TPYAHOCTU.

Uem cnabee BbipaxeH penbed MEeCTHOCTU, TEM OH MEHee 4eTKo
oTOOpaxXeH M Ha Tonorpadu4eckon KapTe U TeM CroXHee mnpouecc
YCTAHOBIIEHUSI MECTOMONOXEHMS BogopasgenbHon nunHun. OcobeHHo
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CMOXHO caenatb 3TO Ha Tornorpaduyecknx KapTax, MOKPbIBAKOLLMX
PaBHUHHbIE, NPEUMYLLECTBEHHO HU3MEHHbIE TEPPUTOPUKN, YaCTO CUNBHO
3abono4veHHble, ¢ 60OMblIMM KONMMYECTBOM O3EP, C HEe3HaYUTENbHbIMU
OTHOCUTENbHBbIMU MpPEBbILLEHUAMU B penbede, HeaoCTaTodHO noapobHO
oTobpakaeMbiMy rOPU3OHTaNsMM NPUHATOrO Ha KapTe ceyeHus. B Takmx
crny4asx npu yCTaHOBMEHUM MEeCTOMOSIOXKEHUs BoOOpasfAeribHONn NUHUK
Henb3a orpaHnyMBaTbCa KapTamum ofgHoro Macwrtaba. Heobxognmo
npvernekatb kapTbl 6onee kpynHoro macwraba n KocMuyeckme CHUMKU. B
CMOXHbIX  Cryyasx cnegyetr  ucnonb3oBaTtb  Ans  9TUX  Uenen
aspodoTomarepumarnsl U pasnuyHble rngporpaguyeckme onmcaHus.

Mpn nposegeHun rpaHuL Bogocbopa TuaTenbHOMY aHanusy
noanexart Bce cpeactBa usobpaxeHus penbeda MeCTHOCTU: OCHOBHbIE,
OOMOMHUTENbHbIE XU BCNOMOratesfbHble  FOPU3OHTanW,  ykasaTtenu
HanpaBneHnss Te4YeHUs peK, OTMETKM BbICOT M YpPe30B BOAbl, YCIOBHbIE
0603HayeHnss Manbix ¢opM penbeda, Kak €eCTeCTBEHHbIX, TaK U
WCKYCCTBEHHbIX, @ TaKkKe Apyrne KOCBEHHble MpU3HaKkW, B TOW UMW WUHOW
CTeneHn oTpaxawlwme HEepPOBHOCTM MOBEPXHOCTU M cnocobcTByoLWmME
Gonee TOYHOMY OnpeaeneHnto MecTONoSOXKEHNsT BOAOPA3aeNbHON NNHUA
(6onoTa, conoH4yaku, 4OpOoru, KaHaebl, fyra, fieca u 1.n.).

Ocobyto CNOXHOCTb B YCTaHOBMEHMM rpaHunL, BOAOCOOPOB Mo kKapTam
NpeAacTaBnaoT panoHbl ¢ BONbWIMMM HapyLEHUS MU NPUPOLHbIX YCNOBUMN,
Bbl3BaHHbIMW  XO3AIMICTBEHHOW [OEATENbHOCTBbI 4YernoBeka: MOCTPONKOM
XKenesHblX W LWOCCENHbIX [OpOor, paspaboTkamu pasnu4YHbIX MNONe3HbIX
NcKkonaemblX, OCOBEHHO OTKPbITbIM Cnocobom (obpa3oBaHMe Kapbepos,
WwypcoB U T.4.), NPONOXEHNEM CUCTEM OPOCUTENBHbLIX M OCYLUMTENbHbIX
KaHanoB WM KaHaB, YacTO BbI3blBalOLLMX NepepacnpeneneHme ctoka mexay
Bogocbopamn n T.n. YcTaHaBnMBaTb MECTOMOSIOXEHWE BOAOPA3nesibHOM
NMHMM B TaKMX panoHax HeobxoaMmo C MCNonb3oBaHMEM Haubonee
KpynHomacLTabHbix Tonorpadudeckux kapt (1:25000, 1:10000 n kpynHee).
Mpn aTom cnegyeT obpawaTtb BHUMaHWE Ha PacnosioKeHMe MOCTOB U
OOPOXHbIX Tpy® Ha goporax, nepecekarlmnx eCcTeCTBeHHbI Bogoctop,
yCTaHaBnMBaThb YKNOH KaHaB, OrpaHn4MBaroLLmx 4oporu, T.M.

CambIM HageXHbIM CnocoboM YTOYHEHUSI MONOXEHMA Bogopasaena
B panoHax, CUMbHO WM3MEHEHHbIX XO3SNCTBEHHOW AEATESNIbHOCTbI, U Ha
OOCTYMHbIX y4acTkax crabo pacyneHéHHon 3aborioYeHHON MECTHOCTU
cunTaeTcs nonesoe obcrneaoBaHue.

B HekoTOpbIX OYEHb CIOXHbIX pavioHax, Aaxe C MCMOoSb30BaHNEM
BCEX MMEILLUXCS KapTorpadnyeckux maTepumarnos 1 pesynbTaTtoB NoeBoro
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obcnenoBaHns, He Bcerda ygaeTcs TOYHO YCTaHOBWUTb BOAOpasdenbHYHo
nuHmio. B aTom cnyvae paHHble O nnowaaum Bogocbopa u apyrux
XapaKkTepuCTUKax, CBA3AHHbIX C HEeWN, criegyeT cuntatb NPUBAMXKEHHBIMU 1
conpoBoOXaaTh MX cneyunarnbHbIM 3HAaKOM U npumMedaHuem [1].

MpaHuubl BogocbopoB Gornbluert 4acTu KPYMHbIX U CPeaHuX pek
Poccun yxe onpegeneHbl U HaHeCeHbl Ha CXeMbl B COOTBETCTBYHOLUUX
cnpaBoYHbIX wu3gaHuax [mngpomeTtcnyxbbl. B 3nekTpoHHOM Buae aTu
AaHHble MMeIoTCS B nogpasaeneHmax MuHmuctepcTaa NpupoaHbIX PeCYPCOB.
Ho nockonbky 9T paboTbl BbIMOSHANNCL Pa3fMYHbIMU OpraHu3aumsmu,
crneynanuctTaMmm pasHow KBanudukaumm u no pasHomacwTabHbiM KapTam,
3a4acTyl0 MMEKTCHA CyLLeCTBEHHbIe pa3Horfnacus B OTHECEHUN HEKOTOPbIX
BOOHbIX 06BEKTOB K TOMY MM MHOMYy Bogocbopy. B niobom cnyvae nepepq
HayanoMm KapTOMeTpu4eckmx paboT HeobxoaMMO MpPOBEPUTb TOYHOCTb
HaHeceHMs BOAOPa3neros.

Ecnu rpaHnua Bogocbopa yxxe nMmeeTcsi B 3N1EeKTPOHHOM BuAe, TO OHa
Oepétca 3a ocHoBy. JlMHMS Bogopasgerna COBMELWAeTCss C LudpoBoOm
Tonorpauyeckon OCHOBOW U pefakTUpyeTcsi B COOTBETCTBUMM C PEYHOMN
CeTblo U penbegom.

B cnyyae aBTomatnManpoBaHHOro onpeaeneHus nnuHumM Bogopasgena
Heobxoanumo npeaBapuTENbHO Co3a4aTb LUGPOBYHD MOAENb MECTHOCTU U3
LUMdPOBON BEKTOPHOW KapTbl. Ha ocHoBe aTo mogenu ¢ nomouwbio TMC-
TEXHONOrMNM HeobXxoaAMMO NPOBECTU NIMHUIO Bogopasgena M MNpoBepuUTb
TOYHOCTb €€ HaHeceHud. [Ng STOoro coBMeLlaloTCs MOonydYeHHas NUHUA
BoJopasgena, a takke cnou penobeda n rmgporpacdpumn umdpoBon KapTbl
UM KOCMMYECKUN CHUMOK. WM3o0paxkeHne Ha aKpaHe YETKO MoKaxeT
NpaBUNbHOCTb NPOBEAEHMSA NMMHMM BOgOpa3aena B OTHOLWEHNN PEYHON CeTn
n penbea mectHocTM. B cnyyae HeobxogumocTn  cnepnyet
oTpedakTupoBaTb IMHUIO Bodopasdena, Yy4vuTbiBad, 4YTO OHa [0SKHa
NpPOXoAnTb MO CaMbIM BbICOKMM MeCcTaM perbeda n He MOXeT nepecekaTb
BOJOTOKOB.

6.1.3 beccTo4Hble 0bnacTu (3amkHyTble BNaauHbl), BblAENsieMbIE B
npegenax nnowaan Bogocbopa, npencrtaBnsloT coOOM  3aMKHYThbIE
NMOHWKEHUS, HEe WMEKLWMEe MNOBEPXHOCTHOrO CTOKA B BOAHbLIA OOBLEKT.
YCTaHOBMNEHME WX T[paHWUL, CBSI3aHO C YCTAHOBMNEHWEM MONOXEHUS
BOAOpPa3aeribHOM NIMHUW, OrpaHnyMBaioLLen BnagumHy. MNMockonbky nnowaam
3aMKHYTbIX BNaguH Bcerga aHaumMTenbHO MeHblue Bcel nnowaaun 6accenHa,
TO Ans YCTaHOBMEHUA WX  rpaHuly  Heobxoaumo  npuBriekatb
Tonorpadgu4eckme KapTbl UM CHUMKM Bonee kpynHoro macwrtaba. Beibop
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COOTBETCTBYOLWEro macwraba kapT onpegenserca nnowaabio 3amMKHYTON
BMaAuHbl, XapaktepoM penbeda W CTeneHblo NogpobGHOCTU  ero
oTobpaxeHmsa Ha kapte. [lpu  ycTaHOBRNEHUM W  NpPOBeEAEHUMU
BOAOpa3feribHbiX  JIMHWWA,  OrpaHMYMBaOWIMX  3aMKHYTble  BNaguHbl,
HeobxoOuMMO MCNoONb30oBaTb BCE CpeAcTBa M3obpaxeHusa penbeda u
KOCBEHHble  MpU3HaKW, yKasblBalwLWMe Ha Hanvune BRaguvH U
MECTOMNOSOXEHNE UX FPaHWL, KaK U NpK YCTaHOBMNEHWM rpaHnL, BOOOCOOPOB.
MepBbiMM MpU3HaAKaMy HanNuuuMsa BNaguH ABMAKOTCA OGecCToYHble 03epa,
oTgenbHble 6ornoTa, conoHYakn u ap. OOHaKo OCHOBHbBIM MPU3HAKOM,
NOATBEPXKOALNM Hannyne BnaguHbl, SBNAETCA 3aMKHyTas rOpM3oHTanb C
ykasaTenem HarnpaBneHWss ckaTa BOBHYTPb, 4acTO 3aHATas BHYTpWU
yKasaHHbIMU Bbliwe obbektamn. Ocoboe BHUMaHWe cnefyeTt obpallaTtb Ha
NCKYCCTBEHHbIE 3aMKHYyTble BnaguHbl. B oTnuume oT ApyrMx anemeHToB
penbeda, wnsobpaxaeMblXx Ha Tonorpauyecknx kKapTax KOpUYHEBBLIM
LBETOM, OHM MNOKa3aHbl YEPHbIM LBEeTOM. K HMM OTHOCATCA Kapbepbl,
BblpaboTkM M nogobHble OObEKTbI, KOTOpble AOIMKHbI ObiTb OTHECEHbI K
nrowaav BnaanH, ecnn oHM NokasaHbl Ha kapTe [1].

6.1.4 Hannuyme Ha Tepputopmnn BogocbopoB pasnuyHbIX Yrogun, Tak
UNW  MHaye BAUSAKOWMX Ha TMAPOMOrMYECKUA  PEXUM  TEPPUTOPUMU,
obycnoBnmBaeT HeOOGXOAMMOCTb ONpPeAeneHns Takux XapaKTepUCTUK, Kak
NecucToCTb, pacnaxaHHOCTb, 3ab60NOYEHHOCTb U Ap., KOTOPbIE BblpaXkatoTcs
B nNpoLueHTax oT obuien nnowaam sogocbopa.

Ona onpegeneHns 3TUX XapakTepucTMK HeobxoouMMo  3HaTb
nnowaan, 3aHMMaemble COOTBETCTBYHOLMMWU YroabsMn, a Aans a7oro
HeobXx0AMMO YCTaHOBUTb rPaHuLbl aTux yrogmn [1].

Mpwn yCcTaHOBRNEHUWN rPpaHUL, TEX UIN MHBIX YIOOUN YacTO BO3HUKAKOT
TPYAHOCTM  YETKOr0 HaHeceHus WX Ha KapTy Wu3-3a Gonbluon
neperpy>XeHHoOCTU KapTbl APYrMMU anemeHTamu copepxaHusa. OcobeHHo
3aMeTHO 93TO MNpOSBNSETCA B  YCMOBUSAX CUNIBHOMO  pacyreHeHus
BblAeNseMbIX Yrogun Ha Merkue ydacTKu, 3HAYMTENbHOrO pacyneHeHus
pernbeda MecTHOCTU M OONbLUON MyCTOTbl HACeneHHbIX MYyHKTOB. B Takux
CMOXHbIX Cry4asx pekomeHAyeTcs BCH MOArOoTOBUTENbHYHO paboTy no
YCTaHOBIIEHWNIO FPaHUL, YTOOUN N UX OKOHTYPUBAHWUIO NPOM3BOANTL Ha BHOBb
CO34aHHOM, OTAENbHOM croe ungpoBon kapTbl. Npn aToM pekomeHayeTca
OTKIMIOYNTb HEHYXHblE 3NEMEHTbl coaepXaHust M paboTaTb TONMbKO C
HeobxoanMbIMKU CrOSAMU UHOpMaLMK.
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C uenblo MCKIOYEHNst OLWMOOK B onpeaeneHun Mopdorormyecknx

XapaKTepuUCTUK MNpyU YCTaHOBMEHWUUM BUAA W TPaHWUL, PasfiMyHbIX Yroaun
cnegyeT pyKoBOACTBOBATLCA crnegyrowmmmn npasmnamm [1]:

38

ANs onpeaeneHns necuctocTn Bogocbopa B rpaHuLbl NECUCTLIX YrOAW
BKITHO4AOTCA BCE flieca (B TOM 4YMCrlie HU3KOPOCHble neca, NOMHOCTbIO
WIIM YaCTUYHO BbIPYONEHHbIN feC, ropenbin nec, bypenom), pasnunyHole
KyCTapHVKW, Mapkn, cagbl, MUTOMHUKWA, BWHOrPaAgHWKK, 3apocnu
6ambyka, cakcayna, CTnaHuka 1 nAaHTauumn pasnuyHbIX TEXHUYECKUX
OPEBECHbIX W KyCTapHWKOBbBIX KynbTyp. Jlec u KycTapHukM Ha
TPYAHONPOXOOUMbIX, HEMPOXOAMMbIX M MNpoxoaumblx 6onoTtax, Kak
npaBuio, MMeKLKne Ha kapTax 3enéHbin (POH, B JIECUCTOCTb He
BKrtovatoTcsa. Ha Ttonorpaduyeckmx kaptax NecHble yroabsi HarnsagHo
nokasaHbl  KOHTYPOM,  PasfiMyHbIMA  LUTPUXOBBIMW  YCMOBHbIMMU
0603HauveHuamMm n doHoBoN (3en€Hon) 3anmekon. MNMpuyem, neca, napkm
N cagpl, Kak NpaBuso, 3anMBaloTCA CMMOWHBIM (POHOM, a KyCTapHUKW,
NMUTOMHUKN U T.M. — pacTPOBOW CETKOW, AatoLLen 6negHo-3enénbin oH.
Bce yrogbsi, OTHOCALUMECS K JNECHbIM, MNOAPa3nensalTca ewe Ha
cyxogonbHble U 3abornoyeHHble. [paHuubl 3aB0NOYEHHBIX JECHbIX
yroaum, pacrnosnoXeHHbIX Ha HEOKOHTYPEeHHbIX 6onoTax, NpoBoaATCS Mo
BHELUHMM KOHLAM CMHEN LUTPUXOBKM C BblAENEHNEM BHYTPUMACCUBHbIX
He3ab0on04YeHHbIX Y4acTKOB, NIoLlaab KOTOpPbIX NpeBbiwaeT 1 kKM?;

ansi onpegeneHns 3abonodeHHocTM Bogocbopa B nnowags 6onot
BKITIOYAKOTCA  Henpoxoaumble, TPYAHOMNPOXOAUMbIE, MPOXOAMMbIE
6ornota M 3abofnoyeHHble 3eMnN, KaK OKOHTYPEHHble, Tak U He
OKOHTYpPEHHbIE, TOYEYHbIM MYHKTUPOM 4EpHOro useta. OTaenbHble
Menkve 3abono4veHHble yyacTkum pasmepom Ao 0,5 km? u yskue
3a605104eHHbIE MOVMbI PEK N 03EpP, HE OKOHTYPEHHbIE Ha KapTax, npu
onpeneneHun 3abonovyeHHocTM BogocbopoB nnowagbto 6onee 10 km?
He yuduTbiBalOTCs. B nnowagb 6oNoT BKMYAKTCA Takke neca wu
KyCTapHMKN NO TPYAHONPOXOANUMOMY, HENPOXOAUMOMY M NPOXOAUMOMY
0onoTy M BHYTPUOONOTHLIE O3€pa. YCTaHOBMEHWE rpaHuy, 6onoT He
npeacraenseT ocobbix TPyOHOCTEW, MOCKOSbKY Ha KapTax OHW, Kak
npaBuno, BbIAENAOTCS KOHTYPOM W 3arnoSIHAOWMMK  YCNOBHBIMMN
3HaKamu, nedataeMbiMM Ha KapTax CMHUM LBeTOM. BblgeneHue rpaHumy
BEPXOBbIX W HU3MHHbIX 6ONOT NO Tonorpadu4eckum Kaptam
nNpou3BOANTCA NPUBNMKEHHO NO TUNY TPaBAHOW PaCTUTENbHOCTU U NO
xapaktepy penbeda noBepxHocTW. BepxoBbiM ©omnoTtam CBOWCTBEH
MOXOBOW TWUM PacTUTENbHOCTWU, @ HU3NHHbIM — TpaBsAHOW. BbicOTHOE
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NOSNOXEHME BEPXOBLIX U HA3MHHBIX BONOT MOXET ObITb PA3fMYHbIM, HO
BepxoBble 60n0Ta Yale pacnonaratoTca Ha BOAOPa3AenbHbIX y4acTKax
W, KaKk nNpaBuno, UMeT Bbinyknyt dopmMy. HusnHHble 6onota moryT
pacnonaraTtbCsi Kak B MOHWKEHUNAX, Tak U Ha BO3BbILLIEHHbLIX MecTax, Ho,
B OTNMYME OT BEPXOBLIX, OHM MMEIOT MIOCKYI0 NMOBEPXHOCTb 1 BoraTyto
pa3HOObpa3Hyld pacTUTENbHOCTL (TPaBAHYHD, 3E€NEHOMOLLUHYK UMK
necHyto). MNpoxogumele 1 HenpoxoguMmble 6onoTa 4acTto GbiBalOT He
OKOHTYpPEHbl Ha KapTax TOYEYHbIM MNYHKTUPOM, MO3TOMY nepeq
N3MEpPEHMEM uX nnowagen HeobxogMmo yCTaHOBUTL M MPOBECTU 3TU
rpaHuubl. paHuuen 6GonoT B 3TUX Cnyyvyasx SBMASETCS  NUMHUSA,
COeAMNHSALLAsA BHELLUHME KOHLIbI YCITOBHOMO 3HaKa — CUHEW LUTPUXOBKN.
Mpn HanNUuMM rMOPOreoNoOrnYecknx KapT KPYMHOrO WM CpeaHero
Maclitabda rpaHuubl BEPXOBbLIX U HU3NHHBLIX BONOT MOXHO BbIAENUTb
TOYHee, Tak Kak Ha HUX OHW N306pakaroTCsl Pas3nUYHbLIMU YCIOBHBIMA
3HaKamu;

onpenerieHne pacnaxaHHOCTM BOgocOopa COMPSPKEHO C HEKOTOPbIMU
TPYAHOCTAMM BblAENEHNUST Ha KapTax Mrowafen, 3aHATbIX MallHAMM,
MOCKONIbKY OHM HE WMEIT CchneuuanbHOro YCNoBHOIO 3Haka U
oTobOpaxalTcsa Ha KapTax OTCYTCTBMEM KaKUX-NMOO 3amOfHALLNX
YCNOBHbIX 0003HA4YeHUN wunnM OHOBLIX 3anuBOK. WcknioveHnem
SIBIIAKOTCS Cnyyau, Koraa HebonbLUMe y4acTKM NaLllHW, pacrnofoXeHHbIe
B panoHax 6eaHblIX OpUeHTMpamMu, HanpuMep, cpeamn KPynHbIX NIeCHbIX
UIn LennHHbIX MacCUBOB, BbIAENSATCA KOHTYPOM 1 noanuceto "MN" unu
"nawHa". K nawHAM OTHOCATCA Takke oropogabl W pasfunyHble
CENbCKOXO3ANCTBEHHbIE YroAabs M MiaHTauumM C eXerogHon BChaLlKown
nons. [lpM OKOHTYpUBAHUW Yroguh, OTHOCSLWMXCA K NallHe,
HeoOxoaMmo cneanTb 3a TeM, 4YTOObl He BKMOYUTL OLWIMOOYHO B
nnowanb nawHW yrofbsl, He OTHOCSALUMECS K HWUM, 3amnofiHeHHble Ha
KapTe pegkumMu, WHorga cnabo3aMeTHbIMU YCIIOBHbIMU  3HaKaMMu,
n3obpakatowmmm CTEMHyto TPaBSAHUCTYIO pacTUTENbHOCTb,
NONYNYCTbIHHYIO PACTUTENbHOCTb, MMUHUCTbIE U LWEBEHOYHbIE Y4aCTKu
C pPEeOKoM pacTUTENbHOCTbHO, BbIFOHbI, MOXOBYI pPaCTUTENbHOCTD,
KaMeHMCTble MOBEPXHOCTU, NINLLIANHUKOBYHO PacTUTENbHOCTb U T.M.;
ana onpegenexHnst  ypbaHuanmpoBaHHOCTM Bogocbopa Heobxoanmo
YCTaHOBUTb FPaHuLbl TEPPUTOPUN, 3aHATBIX HACENEHHbIMU MYyHKTaMMu,
XO3AANCTBEHHbIMW MNOCTPOMKAMM U LLOCCEWHBbIMM goporamu. [log
nnowanbio HacenéHHblX MYHKTOB MOHUMMAaETCHa nnowiagb, 3aHATas
CTPOEHUSIMU  (KUMBbIMA U HEXWNbIMW),  ABOpaMK, ynuuamm U
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nnowagamMmu. Ha Tonorpadmyecknx kaptax 9a3Ta  nnowagb
OKOHTYpMBaEeTCH MO BHELHWM 4acTaM 3anuTbiX KBapTanoB, BKIoYasd
ynuubl, nnowagu u BHyTpUKBapTanbHble Tepputopun. [nowagw,
3aHATbIE Oropodamu, B 3Ty XapakKTEPUCTUKY He BKMYAIOTCH, Tak Kak
OHW OTHOCATCA K nallHe. XO3SNCTBEHHblE MOCTPOMKM TaKkKe
OKOHTYPMBAKTCA MO BHELUHUMM KpasiM YCIMOBHbIX O0OO3HAYeHUn 3ITUX
obbekToB. lMnowagn Bogocbopa, 3aHATbIE LIOCCENHLIMU OOpOramu,
onpegensalTcs No UX ANWMHEe, M3MepssieMon no Tonorpadpunyeckum
KapTam 1 COOTBETCTBYHOLLEN LUMPUHE, NMOKa3biBAEMOM Ha KapTax;

- Ans onpegeneHus onegeHEHHocTM Bogocbopa rpaHuubl NEeOHMKOB,
CHEXHWKOB M Hanegen yctaHaBnMBaloTCa Ha TornokapTax 6e3 ocobbix
3aTpygHeHuin [1].

6.1.5 [Ina onpeageneHnsa onvHbl BOAOTOKOB TpebyeTcsi yCTaHOBUTL
MECTOMNOSOXEHNE UX UCTOKOB U YCTbeB. VICTOKOM peku sBnseTcs MecTo, C
KOTOpPOro NosiBrsieTcs NOCTOAHHOE TeyeHue BoAbl B pycne. Victokamu pek
MOFYT CNY>XWTb O3€pa, POAHWKW, KMYKW, Havano OTKPbITOroO NOTOKa Ha
fonoTe, BbIXO4 HA MOBEPXHOCTb BOAHOIO NOTOKA Y HMXKHErO Kpas negHuka u
T.M.

Y nepecbixalwlWmMX pek 3a WUCTOK MPUHMMAEeTCAa MeCTO Ha [JHe
noxbuHbl (Ganku), rge HauMHalT NpocnexuBaTbCa cneapl  pycna,
pa3pabaTtbiBaeMoro TansiMn Unu 4oX4eBbIMU BOAAMW.

Ha kpynHomacwtabHbix kaptax (1:100 000 n kpynHee), Kak npasuso,
NoKasbIBalOTCH BCE UCTOKU pEK.

Mpn ycTaHOBNEHUN MECTOMOSIOXKEHNA WUCTOKOB pPeK M B LENOM
rmgporpauyeckon cetm HeobXoaAMMO PYKOBOLCTBOBATLCA CreayrLuMu
npasunamu [1]:

- Ha Tonorpaguyecknx kapTax 3a UCTOK PEKN, eCriv OH He YTOYHEH Mo
AaHHbIM MoneBoro ruaporpadguyeckoro obcnenoBaHus, cnegyet
NpYHMMaTb Ha4vano eé n3obpaxeHus ChMOWHOW WU NYHKTUPHON
NUHWEN, NMBO KINOY UM POSHUK, ABNAIOLLMINCA HAYanoM peku;

- €CNnn peka BblTeKaeT U3 03epa, TO 3a €€ UCTOK NPMHUMAETCs TOYKa
nepecedeHns nNMHUM pekn c¢ OeperoBon NUHMEN o3epa (Ona pekK,
n3obpaxaemMblX OOHOW NUHMEN) WU TOYKa NepeceyveHns cpeaHen
NIMHUKN PEKN C NMPOAOSHKEHNEM OeperoBor NMMHMM o3epa (Ansa pek,
n3obpaxaeMbiX A4BYMSI IMHUAMMN);

- eCnv peka BbiTekaeT 13 60mnoTa, 3a UCTOK PeKM MPUHUMAETCA Havyano
CMSIOLWHON NN MYHKTUPHOW NUHUK, n300paXkeHHOW Ha KapTe. YacTo
BEPXOBbsl PeK, BbiTeKaloWwmx u3 60noT, 6bIBalOT KaHanNn3oBaHbl. B
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3TOM Cryyae MCTOKOM peKku criegyet cuuMTaTb Hayaro OCHOBHOIO

OCYLUMTENBLHOrO KaHana, 9BhsoLeroca NpoaormkeHNeM pekn BBEPX

Mo TEYEHMUIO;

-ecnu peka obpasyeTca CnvMsHMEM [OBYX pek, MMELWMnX CBOU
cobCTBEHHbIE HAa3BaHUS, OTNIMYHbIE OT HA3BaHNSI OCHOBHOW peku, 3a
Ha4ano OCHOBHOW PEKN YCNOBHO MPUHUMAETCS MECTO CIIUSHUSA 3TUX
pek;

- eCnu Ha Tonorpadnyeckon KapTe ogHa M3 OBYX COCTaBMSOWMX peEK
MMeeT Ha3BaHue, OTIINYHOE OT Ha3BaHMS OCHOBHOW peku, a gpyras
He uMeeT COOCTBEHHOro HasBaHWS, 3a Hayano OCHOBHOW pPeKM
NPUHMMaETCHA UCTOK COCTaBNALLEN, HE UMetoLLEN Ha3BaHNS;

- B T€X cry4vasx, Korga peka obpasyetcs B pesynbtarte CrMaHUs AByX
n Gornee pek, He MMEWLWWUX Ha3BaHUW, 3a €€ Hayano cnegyet
NPUHUMATb MCTOK OOMbLIEro No AfIMHE COCTaBMASIOLWEro MpUTOKa.
Ecnn anuvHa cocTaBnswowmMx NpUTOKOB OAMHAKOBA, NPUHMMAaEeTCs
NCTOK TOW COCTaBIAOLWEN, Y KOTopon 6onbLue nrowaab Bogocoopa.
Ecnn pgnuHa v nnowagb BOOOCOOPOB  COCTaBMAOLWIMX pek
OAMHAKOBbLI, TO 3a Ha4arlo OCHOBHOW PEKU MPUHMMAETCS UCTOK TON
M3 COCTaBNAOWMNX, Y KOTOPOM OH umeeT Oonbluyo BbiCOTy. U
HaKOHeLl, ecrnn BCe YKa3aHHble BbllLe XapaKTepUCTUKN OOMHAaKOBHI,
3a Hayano peknm NpUHUMAaETCs MUCTOK fIeBOW COCTaBMsOWEN, a B
cnyyae Tpéx COCTaBNAOLLNX — UCTOK CPeaHEN N3 HUX.
3a Ha4ano opocuTenbHbIX CYA0XOAHbIX N COEANHUTENBbHBLIX KAHamMoB.,

BbITEKAOLWMNX M3 peK, 03Ep WM BOOOXPAHWUMULL, MPMHMMAETCS TOo4ka
nepecevYeHns NUHUM KaHana ¢ OeperoBon NUHMEN BOOAHOro OObekTa, M3
KOTOpOro BbiTEKAET KaHam. MICTOKM oCyLUMTENbHbBIX KaHANOB ONpeaenstoTcs
Takke, Kak U UCTOKN pexk.

Bo Bcex cnyyaax gng onpegeneHus rugporpaduyeckon OnvHb
peyvHon cuctembl 3a Hambonee yganeHHbl UCTOK MPUHMMAaeTCs IMbBO NCTOK
camon peku, nNnMbo MCTOK €€ Kakoro-nmbo nputoka, obpasywuero ¢
OCHOBHOW peKon HanbonbLUyO ANUHY pycria 4aHHOW PEYHON CUCTEMBbI.

6.1.6 MNog ycTbeM peku nogpasymeBaeTcss MECTO BnageHus eé B
OPYrylo peky, 03epo, BOAOXPaHWUMMLLE, MOPE UMM MECTO, B KOTOPOM peka
TepsieT CBOK BOAY BCMeACTBME yxo4a NoAd 3emsio (B KApCTOBbIX panoHax),
NN MecTo NonHoro pasbopa Ha BOLOXO3ANCTBEHHbIE HYXAbl (OpOLUEHME,
BOOOCHabXeHue n T.0.).

OnpegeneHne MecTOMOMOXEHUS YCTbEB peK 4vacto ObiBaet
3aTpyOHEHO KaK CMOXHOCTbIO W pa3HoobpasveM wux opm, Tak u
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N3MEHEHWEM MEeCTOMOSIOXKEHNA BCreAcTBMe OBWMbHOrO BbIHOCA pPEeKow
TBEPAOro Matepuana, npopbiBa pykaBoB M 06pa3oBaHNSA HOBbIX NPOTOK Npw
HaBOAHEHUN W T.1.

B 3aBMCMMOCTM OT XxapakTepa MnpoLEeCcCoB, MNPOUCXOOALNX B
YyCTbEBOW 30He, 00pasylTca pasnuyHble no dopme ycTtba pek. [lo
oYepTaHUSAM B NfaHe YCTbA PeK NOApa3nensatoTca Ha crneayoLme OCHOBHbIEe
Tmnbl [1]:

- HOpMarnbHOe YCTbe, Korga peka coxpaHsieT NpubNMmKeHHO NMOCTOSIHHYHO
LUMPUHY OO MecTa BnageHus;

- BOPOHKOODOpa3Hoe 3aTonneHHoe ycTbe (3cTyapumn nnm ryba), nocteneHHo
paclmpsioLleecs B CTOPOHY MOPS B BUAE MOPCKOro 3anuvBa;

- AenbTa — bopMa yCTbsl PEKU, XapaKTepU3yoLasacs Hanmyinem npoTok,
OCTPOBOB, pacnonararwmnxcs BeepoobpasHo. Mo xapakrepy OTNOXEHUN
HaAHOCOB BCTPeYalTCA HeCKOnbKO TunoB AenbT (6rnokMpoBaHHas,
BblABUHYTas, nonacTHas, krnoBoobpasHas, cnoxHas n 6yxroeas).

Mpn ycTaHOBNEHMM MECTOMONOXEHUS YCTbEB peK, Brnajawowux B
Mope (03epo), cnegyeT yuuTbiBaTb, YTO AENbTbl M 3CTyapum OTHOCSATCS K
peyHbIM 06pa3oBaHMsM U X HEOOXOAMMO BKNOYATb B ANVHY PEKW.

CnoxHocTb M MHoroobpasve ¢OpM YCTbEB peK MNo3BONdAeT
yCTaHOBUTb 06LiMe npaBuna onpeneneHns MeCTONOMOXEHUS NUWb ANns
Hanbonee BblpaXeHHbIX YCTbeB. YacTo 3a yCcTbe peK, 0COBEHHO KpPYMHbIX,
CyO0XOOHbIX, NPUHMMAOTCA YMCTO YCIOBHbIE MYHKTbI, OTpaxatowme nmbo
ncTopuyeckue Tpaguumm, obycnoBreHHble CygOXOACTBOM, pbiGONOBCTBOM
W Opyrmmmn npudmnHamu, nmbdo npMpoaHbie 0CO6EHHOCTM BOAHOIMO 06bekTa.

Mpn  ycTaHOBMNEHMM  MECTOMOSOXEHUS  YCTbEB  peKk  no
Tonorpadu4eckMM  Kkaptam  criegyet  npuaepXuMBaTbCs  CreayroLmx
OCHOBHbIX npasun [1]:

- B obuwem crnyyae 3a yCTbe peku, M300paeHHOM Ha KapTe ABYMS
NVHMAMM 1 BRagaroLwen B ApYyryto peky, 03epo unm mope, NnpuHMMaeTcs
TOYKa nepeceyeHus cpedHen nNMHUM BRajatlolen pekn ¢ Geperosown
NUHWEN NPUHUMALOLLEN PEKK, 03epa, MOpS;

- YCTbeM peku, nmeroLien aenbTy, CYMTAETCA MECTO BMadeHUs rnaBHOro
pykaBa [enbTbl, M300paKeHHOro Ha Tonorpadmyeckon kapte Gonee
TOJNICTON NUHUEN UNU HaNOOIbLUEN LUMPUHON NpyU M300paXkeHnn B OBe
NIMHWK; NPU HaNU4YMM HECKOMbKUX OAMHAKOBbLIX MO BOAHOCTW PYKaBOB
OCHOBHbIM CrielyeT cHMTaTb TOT, KOTOPbIV MMeeT BOSbLUMIA YKIOH, a ecrnu
YKMOHbl OOUHAKOBbLI UM HEe MOrYT OblTb YCTAHOBIIEHbI, TO 3@ OCHOBHOM
npyHMMaeTcsi Hambornee KOPOTKUM M3 HUX. Y BCEX MHOrOPyKaBHbIX
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YyCTbEeB, MMEIOLLMX Ha KapTe Ha3BaHWs pyKaBoOB, 3@ YCTbe NpUHMMaeTcs
yCTbe pyKaBa, MMelLLEero HasasaHue OCHOBHOWM PEKH;

- Npv BNageHUn pekn AByMS pykaBamu B pasHble PEKN, OCHOBHbLIM U3 HUX
cnegyet cuuTatb 6Gonee MHOroBOAHbIA, @ MECTO €ero BnageHus
NPMHUMaeTCs 3a YCTbE;

- €ecnu peka nepeg BnageHnem B Mope obOpasyeT 03epo (pasnue),
COeOWHEHHOEe C MOpeM KOPOTKOW MPOTOKOW, 3a YyCTbe peku criegyet
NPVHMMaTb YCTbe MPOTOKM NpW BnageHun e€ B MOpeE;

- NOOXeHue YCTbeB pek, BnagatoLmx B MOPS C NPUMMBHBIMW SBIIEHUSMNA,
onpeaensaeTcsi HA MOMEHT BbICOKOIo YpOBHS BoAbl. Ha Tonorpadmyeckmnx
KapTax NonoXxeHne yCTbsi COOTBETCTBYET 3TOMY YPOBHIO BOAbI;

- NONoXeHne YCTbeB pekK, BnagaroLlmx B 03epa, onpeaenserca Ha MOMeHT
MEXEeHW, KaK 1 NoKaszaHo Ha Tonorpaduyeckmx KkapTax;

- NOOXeHWe YCTbEeB peK, BnagatwLmx B BoOOOXpaHUNuLLa, onpegenseTcs
npu HOpManbHOM MOAMNOPHOM ropu3oHTe Boabl (HMIM), 4yto Takke
COOTBETCTBYET MPUHATLIM NpaBunam n3odpakeHnst Ha Tonorpaguyecknx
KapTax;

- MNOMOXeHVEe YCTbeB MEpecbIXarlmx pek UM TepslLWwmxca B neckax,
bonoTax n pasnuBeax, npv OTCYTCTBUM YTOYHSAOLLMX
PEKOrHOCLIMPOBOYHBIX [aHHbIX oOnpeaenseTcs no Tonorpaduyeckum
KapTaM. 3a yCcTbe 3TUX peK NPUHMMAaeTCs KOHel, 0603HavaLWwmx nx Ha
KapTe CNIIOLWHbIX UM NYHKTUPHbIX JIMHWURA;

- ecnu peka MNOMHOCTbIO pa3bupaeTcsa Ha OpoLleHMe U OKaHYMBaeTCs
BEEpOM OpOCUTENbHbIX KaHaroB, €& YCTbeM CYMTaeTCd MecTo
pa3BeTBIEHMSA HA OPOCUTESbHbIE KaHanbl;

- 33 OKOHYaHMe (ycTbe) MarucTpanbHOro OpPOCUTENBLHOIO KaHana
NPMHMMaeTCsi MEeCTO MOSIHOro Pa3BETBMEHUS €ro Ha pacnpegenuTenu;
OKOHYaHWSI OCYLUUTENbHbIX U COEAMHUTENbHbBIX KaHanoB MPUMHUMAKOTCA
aHanornmyHo yCTbsM pex.

6.1.7 [Ona TO4YHOrO HaHeceHMs TMAOPOSIOrMYECKNX MNOCTOB Ha
Tonorpaduyeckne KapTtbl HeobxoaMmMo WMMeTb KoopAuHaTbl MOCTOB,
onpegeneHHole ¢ nomowpbo  GPS/MnoHacc obopypoBanusa. [og
MECTOMOMNOXEeHNeM TrMAPONOrM4EecKoro nocrta 34ecb WUMeeTcs B Buay
MECTOMONOXEHNE Ha peke MMapoMeTPUYECKOro CTBOpa.

B IUC-nporpammax eCTb BO3MOXHOCTb aBTOMAaTM3MPOBAHHOIO
HaHeceHMs1 Ha UMpoBLIE KapTbl MOPONOrMYECKMX CTaHUUA U MOCTOB,
UMeELLMX reorpadundeckmne koopagmHaTthbl (WWMpoTa, gonrota). B atom cnyyae
NyHKTbl HAbNAEHWUI HAaHOCATCA NMBO NPSMbIM MOMELLEHNEM Ha KapTy Mo
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KoopauHaTam, 5nuBO Kak CfoM Tove4yHbiX OObekToB, nMbo nNyTéM
NOAKMOYEHNS CMCKA NOCTOB B BMAE BHELWHNX 6a3 AaHHbIX unv Tabnuy,.

B cnyyae otcyTcTBUA MHdopMaumm o reorpadpuniecknx koopanHatax
MyHKTOB  MMAPONIOrMYyeckux  HabnwgeHun  mncnonb3dyeTcs  cnocoo,
OCHOBaHHbI Ha WCMNONb30BaHWM PacCTOsIHMA [0 NocTa OT Kakoro-nmbo
n3BeCTHOro obbekta MecTHocTU. B aTtom cnydae Tpebyetca OTNOXUTH
HeobxoaMMOe paccTosiHMe OT yKaszaHHOro obbekta MeCTHOCTU U HaHecTu
MYHKT HabnogeHnsa Ha LMdPOBYIO KapTy.

6.2 JewwndpupoBaHme BOAHbIX OOBHLEKTOB MO KOCMMWYECKUM
CHUMKaMm

6.2.1 [Ona MakcMmanbHO TOYHOrO AelndpupoBaHnsi BOAHbIX
00BHEKTOB MO KOCMUYECKUM CHUMKaM HeoBXooMMO UCNONb3oBaHME B 3TOM
npouecce COBPEMEHHbIX LMEPOBbIX Tornorpamyecknx Kapt vunm nnaHoB
MECTHOCTW, B KOTOPOM KOCMWYECKME CHUMKM W Tonorpaduyeckme
MaTepwuarbl B3aMMHO AOMONHAT Apyr Apyra.

Ons Ka4yeCTBEHHOro onpegeneHunsa MOPOMETPUIECKNX
XapaKTepPUCTUK BOLHbIX 0OBHEKTOB NO KOCMUYECKMM CHMMKaM, Heobxoamma
MakCUMarnbHO TOYHasi NPMBA3KA CHWMKA K Tomnorpaduyeckon OCHOBE.
XapakTepHbIMU KOHTYpaMu MPUBSA3KM CHUMKa criyxat 6eperoBas nvHUSA
BOAOEMOB U PUCYHOK ruaporpadmyeckon cetn. 3T 06BbEKTbI UMEKT Marno
n3MeHswmnecs npsvble OewndpPoBOYHbIE MPU3HAKM Ha BCeX Buaax
KOCMUYECKMNX CHUMKOB.

Ecnun nccnepoBaHns npoBogAaTca Ha GonbLUMX MO MPOTSAXKEHHOCTU
pekax unm 6onblwmx No nNiowaam o3épax, BogoxpaHmnmiiax n sogocbopax
HeobXxoaMMO NpuBreKaTb CHUMKUA CpedHero paspeLlleHns, NOCKOMbKy, 9Tu
CHMMKN WMET ONTMManbHOe COOTHOLUEHME pasMepa LWMPWHbI MOSOChI
CbEMKM noBepxHocTu (nopsagka 100—200 kM) n paspeluatoLen CnocobHOCTH
(okono 15-30 m) anga pelueHus paccMaTpMBaeMomn 3aJaqun.

Ona nonyyeHns ©onee TOYHbIX U HAAEXHbIX MOPOMETPUYECKNX
XapaKTepUCTUK BOOHbIX OOBLEKTOB uNM BOAOCOOPOB Ha onpenenéHHbIX,
CpaBHUTENbHO HEBOMbLUMX MO pasMepaM yyacTkax, crnegyeTt NCNonb30BaThb
KOCMUYECKMe CHUMKM Goriee BbICOKOro paspelleHusi B COOTBETCTBUU C
Tabnuuamm 5.5 -5.7.

[ewmndprpoBaHne CHUMKOB OCYLLECTBASETCS N0 OeINGPOBOYHBLIM
npusHakam. 9T NpusHakn onpegeneHsl B [16], [17], [18].

Ons uenen rmgponorMyeckoro AewwndpoBaHUs  MNOBbILLEHHOMN
WH(POPMaTUBHOCTLIO 0BMNadalT CHUMKW, TMOSlyYeHHble B [uanasoHe
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0,6-0,8 Mkm. [maBHbIMM NPAMbIMK  AeLINPOBOYHLIMU  NPU3HAKaMM
NOBEPXHOCTHbIX BOA4  SIBMAAIOTCA: POBHbIN  TEMHbIA  POTOTOH U
cneundmnyeckass MOHOTOHHas UK Bblpa3nTenbHasi CTPYKTYpa N300paxeHust
BOAbl, CHera v nbga; M3BUIIMCTOCTb HEMPEpPbIBHO JIMHENHO BbLITAHYTOrO
pUCyHKa pek; oBanbHas dopma 6GOoNbLIMHCTBA 03EP U NPUYPOYEHHOCTb
BOOOTOKOB M BOLOEMOB K MOHWXKEHHbLIM 3fIEMEHTaM pernbeda.

OewncprpoBaHme 0OHOrO 30HANLHOIO CHMMKA OCYLLECTBNAETCS B
TOM crlydae, ecnm ogHa M3 CbEMOYHbIX 30H B Hambornbluen CTeneHu
yOooBrneTBOpsieT NOCTaBreHHON 3adade. Hanpumep, BCrneacTBMe CBOKMCTBA
BOAbl MPaKTUYEeCKU MOSIHOCTbIO MNOrMnowWaTtb u3nyyeHne B OnvkHen
nHdppakpacHon (UK) 3oHe cnektpa (0,70-3,0 MkM), BogHble O6beKTbl Ha
CHMMKax B 3TOWM 4YacCTu cnekTpa oTobpaxarTca caMbiMU TEMHLIMU TOHAMMU,
yto oObnervyaetr gewndpupoBaHME IrIEMEHTOB ruagporpadum:  pek,
OeperoBon nuHUM 03E€p W BoAoxpaHunuw, 6050T, OOGBOAHEHHBLIX U
3aTOMMEHHbIX Y4ACTKOB CYLUK, Y4ACTKOB C BnarontobuBon pacTUTenbHOCTbIO
nT.Ao.

N3o6paxeHna B 6nvxHen VK 3oHe cnekTpa npu cpaBHEHUU C OOHON
13 30H BUAMMOW YacTu CNeKTpa BCerga CyecTBeHHO oTnunyatotcs. [llostomy
ans 6onee HageXxHoOro pacno3HaBaHUS OOBHLEKTOB NCMONb3YIOT ABa CHUMKA:
B  OnwxHen MK n B  OOHOM M3  30H BUOMMOWN yactu
(0,4-0,7 mkm) cnektpa. ConocTaBneHne CHUMKOB U UX NocrneaoBaTesibHoe
JewmncprpoBaHme 0aéT xopoLlune pesynbTaTbl NpU pa3geneHnm TatoLwero n
CYXOro CHera, Hanu4mm nepeyBnaXHEHHbIX NMOYB U B pAae ApYrnx criyvasx.

Hanbonee yacto npu BM3yanbHOM AeMPPUPOBaAHUN NMEET MECTO
MCMNONb30BaHNE LBETHOIO CUHTE3UPOBAHHOIO N300paXKeHnst N3 HECKOIbKNX
30HarbHbIX CHUMKOB. OHO ny4lle BOCMPUHMMAETCS 3PEHMEM, YEM YEPHO-
f6enoe, n MeTb AeNo ¢ OAHUM CHUMKOM NPOLLE, YEM C HECKOMbKUMW.

[Onsa onpegeneHna MopdOMETPUYECKUX XapaKTEPUCTUK BOAHbIX
00BbEeKTOB Cylwn M nx BogocOOpPOB MO KOCMUYECKMM CHUMKaM B obLiem
cnyyae peKOMEHOYHTCA LUBETHble CUMHTE3MpOBaHHble M300paxeHus
KombuHaumm  kaHanoB  4(0,78-0,90 mkm), 5 (1,55-1,75MKkm) u
3 (0,63-0,69 mkm) npu mcnonb3oBaHum cHMMKoB ¢ NC3 «Landsat 5,7» un
5(0,845-0,885 mkm), 6 (1,560-1,660 mkm), 4 (0,630-0,680 mkm) C
NC3 «Landsat 8», a Takke KombuHaumn kaHanoB R (0,61-0,68 Mkm),
G (0,52-0,60 mkm) n B (0,45-0,52 MKkM) npu UCMonb3oBaHUN CHUMKOB C
KA «Pecypc-l», nonyyeHHble B NETHUIN UM OCEHHUI Nepuos.
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6.2.2 [lelumdpmpoBaHne BogOTOKOB

HanGonee BaxHbiIM nNpsSMbIM  OEWNEPOBOYHLIM  NPU3HAKOM
BOAOTOKOB Ha CHUMKax SBMSieTCA WX HENOBTOpUMAask WM3BUIIMCTOCTb Ha
3€MHOW MOBEPXHOCTH, MOITOMY PEYHOE PYCro Nerko oTnuyaeTcs oT Nobbix
apyrmx ob6bekToB. KOCBEHHbIM AelnpPOBOYHbIM MPU3HAKOM ANs pycna
ABMNAOTCA €ero MnpuypodYeHHOCTb K Hambornee MNOHWXKEHHbIM YyyacTkam
penbeda.

OTKpbITas ynctas BogHasi NOBEPXHOCTb BOAOTOKOB Ha CMYTHUKOBbIX
CHMMKax oTobpaxaeTcs, NpenmyLecTBEHHO, OAHOPOAHbLIM PaBHOMEPHbLIM
TEMHbIM TOHOM M onpegensetrca 6e30WNH604YHO, MNOCKOMbKY XOPOLUO
OTNNYaeTCsa OT NpUMerarLLUmnxX y4acTkoB cylwn. TOH n3obpaxeHms OTKPbITON
BOOHON MOBEPXHOCTU BCEro BOAOTOKA (MNW Ha OTAENbHbIX €ro yyacTtkax)
OyaeT OTHOCUTENBHO CBETIbIM, €CNN BOAA B peke MyTHas.

Ona gewmndpupoBaHua peyHoro pycrna, a Takke Ans nonyvyeHus
HaOeXHbIX CBeAEeHUI O AfiMHe BOAOTOKa (MNn uccrnegyemMoro yyactka), ero
N3BUIUCTOCTU, Pa3BETBNEHHOCTU, HanMyYun B pycrie OCTPOBOB M OPYrnx
pycnosblx obpasoBaHui (OCepE€aKoB, MNMsbker, Koc W T.4.), Hambonee
NMH(POPMaTUBHBIMU ABMSKOTCS KayecTBeHHble CHUMKM ¢ C3, nony4eHHble B
NEeTHe-OCEHHIO MeXeHb. [lecyaHble W [MWHUCTbIE TPYHTbI PYCMOBbIX
obpa3oBaHuin B 3TOT nepuon ObHaxeHbl U n3obpaxalTcss Ha CHUMKax
CpaBHUTENbHO OAHOPOAHbLIM CBETSIbIM OTHOCUTENBbHO BOAHOM NOBEPXHOCTU
TOHOM. Ha pucyHke 6.1 xopoLlo pasnuymmbl pycrioBble 0b6pasoBaHus pekn
Cabetra-Axa (nnsbku, noboyHu, ocepenkn). O3epa MMEKT TEMHbIN TOH
n3obpaxxeHus.

"paHnUa NONMbI PEKM Ha CMYTHUKOBbLIX CHMMKax yCTaHaBnmMBaeTcs
KaK NMHuSA, pasgensowas nnowanm co CpaBHUTENbHO O4HOPOAHBIM TOHOM
n3obpaxeHusi, COOTBETCTBYIOLLMM OHY AOMMHbI, U Nnowaaun, umerLime Bug,
necTpon Mo3aumku, COOTBETCTBYHOLLME CKMOHAM AOMNWHbI U NpuneralLwnum
yyactkam BogopasgenoB. [1py Hanmmuymm SACHO BblpaXKeHHbIX BeepoB
nepemMeLleHns pycrna 3a rpaHuidy MoWMbl  MPUHUMAETCH  JNIMHWUS,
OKOHTYpMBaloLLas y4acTKku C n3obpakeHnem 3Tux Beepos.
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PucyHok 6.1— ®dparmeHT cHuMmka pekn Cabetta-Axa ¢ U3C Landsat-8 ot
21 vionga 2013 r.

OT0T  AewndpoBOYHbIA  MNpuU3HAK  Haubonee  BocTpeboBaH  npu
YCTaHOBIIEHUW rPaHMLbl NOVMbI Ha pekax co cBO6OAHbIM MeaHaPMPOBaHNEM
(pncyHoK 6.2).

PucyHok 6.2—Y4acTok cBo604HO MeaHOPUPYHOLLETO pycria peku

Ha pucyHke 6.2 pycrno pekn MMeeT CBETIIbI TOH, Boga MoneToBoro
uBeTa. Ha nepexoge OT CBETNO-3€MEHOr0 K 3eMEHOMY TOHY, pacronoXxeHa
rpaHuua npaBobepexHon novimbl pekn CabeTTa-Axa. Ha neBoGepexHomn
4acTu NOWMbI XOpPOLIO pas3nuuMMbl  Beepa NepeMelleHuss pycna
(4epepoBaHue TEMHbIX U CBETIbIX MOSOC).
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B pesynbTaTe onpeaeneHus rpaHuubl MOMMbI NOMyYatoT CBeAEHUS O
LWMPUHE MNOWMbI MU €€ pacnofioXXeHWM OTHOCUTENbHO pycna BOLOTOKa.
Onpegenenve rpaHviy BaXHO W AN MNOMAyYeHUs npeacTaBneHus o
MaKkCUMarnbHO BO3MOXHOW LUMPUHE 3aTOMNSMIeHNs MOoMMbl B MNepuop
NPOXOXAEHMSI BbICOKOrO NONOBOAbS HA BOAOTOKE.

Ecnu peka BbiTekaeT u3 o3epa, TO yCTaHOBMEHWE MECTOMNONOXEHMUS
MCTOKa BOAOTOKA (MECTO Havana peku) Ha CnyTHUKOBOM CHUMKE He
Bbl3blBaeT Kakmx-nnbo 3aTpygHEHUn B CWy  Hanuunsa  NpsMbIX
AendpPOBOYHbIX NPU3HAKOB, 8 UMEHHO: Havyano MU3BUIIMCTOrO pycrna peku
npumMmbikaeT kK Gepery BOAOEMA; OAMHAKOBbLIN OOHOPOAHBLIN TEMHbBIA TOH
n3obpaxeHns BOAHON NOBEPXHOCTU 3TUX BOAHbLIX OO HEKTOB.

B opyrux cnyyasx npu gewmdpmpoBaHMmn CnyTHUKOBbLIX CHUMKOB 3a
WCTOK pEKM cregyeT npuvHMMaTb MecTo (Ha CHMMKe 3TO OygeT Touyka) C
KOTOPOro nosiBfsieTcs pycrio notoka, AewwmndpupyeMoe Ha M3obpaxeHuu.
Ho 3gecb Bo3MOXHa ownbKa, NOCKONbKY y3KOe pycno BOAOTOKA Bbile MO
TEYEHMI0 OT TOYKM, MNPUHATOM 3a WUCTOK, MO MPUYMHE CPaBHUTENbHO
HEBbLICOKOM paspeluatolient CrnocobHOCTU MCMONb3yeMbIX CHUMKOB, He
aewndpupyetca. oatoMmy, npM HeoOGXOAMMOCTWU, 3a MECTOMOMOXeHMe
MCTOKa BOAOTOKA MOXHO TMPUHATb TOYKY Ha CHUMKE, C KOTOpPOM
aewndpupyetca  ero  OonuHa, oTtobpaxawwascs  Ha  CHUMKax
CpPaBHUTENbHO OAHOPOAHbLIM TOHOM.

Ocobyto CnOXHOCTb NpY  TMAPONOrMYECcKOM  AelndprpoBaHnm
npegcraenseT npouecc pacnosHaBaHusa Manblx pek [17]. Hanpumep, B
3anecéHHbIX panoHax KpOHbl AepeBbeB MOTyT MOJSIHOCTLIO CKpbIBaTb pycna
LUMPUHOM A0 5-6 M, B CBA3M C YEM, WX BbISIBIEHME HEepeako 3aTpyAHEHO
Jaxe Ha kpynHomMacLwTabHbix (1:2 000—-1:6 000) aspodOTOCHMMEKAX.

OpgHako npwu  onpedenéHHbIX YCNOBUSAX CbLEMKUM WM COCTOSIHUM
naHgwadgta MOXHO  MNONyYUTb  YOOBMNETBOPUTENbHbIE  pe3ynbTaTbl
AewndprpoBaHns MarnbIX pek gaxe Ha MenKoOMaclTabHbIX KOCMUYECKUX
CHMMKax. Hanpumep, Ha 3anecéHHbIX paBHUHHbLIX TEPPUTOPUSIX BO BPEMS
WHTEHCMBHOIO CHEroTasiHisi B BEPXHEM 3BEHE PEeYHOW CeTu HaunmHaeT
ckannueBaTbca  Gonblioe  KonMuyecTBO  Tanonm  BoAdbl.  brnarogaps
KOHTpacTHOMY (hOTON306paXeHno BOOHOW MOBEPXHOCTU M CcHera (BOAbl U
NMOYBEHHO-PACTUTENBLHOIO MOKPOBA) Ha CHUMKax mwoboro macwTaba
CT@HOBATCA XOPOLIO 3aMeTHbIMM [axe Menbvanme BOOOTOKU. ITO
Nno3BONSAET AeTanbHO U3YYnTb CTPOEHNE PEYHOW CETU.

Hanpumep, ansa TyHApoBbIX panoHoB Cnbrpu xapaktepHa 3agepxka
cxoda CHera Aaxe B He3HauuTenbHbIX yrnybneHusax penbeda, Ha 1-2
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Hegenn no3gHee CHer cTavMBaeT TaKkKe Ha 3aTeHeHHbIX ycTynax
Mukpopenbeda. [pu BeceHHeEW CbEMKe 3TOT CHer MOXeT CNyXuUTb
WHONKATOPOM peyvyHon ceTu. [lpumep KOCMUYECKOro CHUMKa B Mepuop
CHeroTasiHbs NpMBeAeH Ha puUcyHKke 6.3. Ha CHMMKe XOpOoLLO BUAHbLI MENKne
NPUTOKN, MOKPbITbIE CHETOM.

PucyHok 6.3—®parmeHT cHMMKa pekn Hagyn-Axa ¢ MC3 Landsat-8 o1 7
nioHsa 2015 .

OTTEHEHMIO pUCYHKA pevyHorM CeTM Ha MenkomMacLTabHbIX
KOCMUYECKMX CHUMKaX CrnocobCcTByeT Trnyboknin Bpe3 peudHbIX OOJIVH,
OCOGEHHO B MAaNOKOHTYPHbIX T[OPHOCTEMHbLIX panoHax. [loBbIlWEHMIO
KOHTpacTa cnocobCTByeT He TONMbKO 3aTEHEHHOCTb CKMOHOB M AHMLY,
rnyboKnx OOSIMH, HO M pas3BUTUE B MPUPYCNOBOM YacTu Gonee MOLLHOM
pPacTUTENbLHOCTH.

LLnpoko uncrnonb3yoTC KOCBEHHblE MNPU3HaKM OewwundpupoBaHns
ManbIX peK B OCBOEHHbIX CEeflbCKOXO3SMCTBEHHbLIX panoHax. HapeXHbim
WHOMKATOPOM peK saBnalTcA npydbl. YeTko BbIAENAKTCA  OOSNUHbI
BOOOTOKOB, OKOHTYPEHHbLIE Y4acTKaMy NaLleH.

6.2.3 [HewwndpupoBaHne BoaoéMOB. [loBepxXHOCTbIO  BOAbI
nornoLwjaeTcs No4YTyM BCA Nagawollas 3Heprus B OnvkHeM WHdpaKpacHOM
(MK) gnanasoHe gnvH BonH (oT 0,7 Mkm o 3 mkm). Bcnepcteme Takoro
CWUNbHOrO MOrMOLWEHNST 3HEPTN BOOOW W, cnefoBaTenbHO, KpaiHe HU3KOM
€€ oTpaxaTesflbHOM CMoCOBGHOCTBLIO B 3TUX AManasoHax, vucrtas BoAHasi
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MOBEPXHOCTb HA MHOrOCneKTpasnbHbIX CHMMKax OTobpaxaeTcs TEMHbIM
(4épHBIM) TOHOM WM  XOPOLWIO OTNMYaeTCs OT  OKpyXawwux eé
pPacTUTENbHOCTM 1 NMOYBbI.

PacnosHaBaHve  OTKpbITbIX ~ BOAOEMOB  Ha  KayeCTBEHHbIX
CNYTHUKOBbLIX CHUMKaXx, MOSMyYEHHbIX B NETHUA nepuog, He Bbi3blBaeT
3aTpyaoHeHWU, Tak kak ux 6eperosas NMMHMA B 6OMbLUMHCTBE CryvyaeB nMeeT
[OCTaTOYHO YETKME OYepTaHusi, a u3obpaxeHne BOAHON MOBEPXHOCTW,
XOPOLLO OTNMYAETCs OT NpUerarLmx y4acTKOB CyLUW.

Ha kocmunyecknx CHMMKax nokasaHo o3epo Tuben-to B 1987 rogy
(pucyHok 6.4) n B 2009 rogy (pucyHok 6.5). O4eBUOHO, YTO KOHTYpbI 03epa
CYLLECTBEHHO M3MEHUNMCL 3a 22 roga.

PucyHok 6.4—-03epo Tuben-to Ha PucyHok 6.5-O3epo Tuben-to
cHumMKe ¢ IC3 Landsat-5 ot Ha cHumke ¢ NC3 Landsat-7 ot
31 uona 1987 r. 31 nonsa 2009 r.

3acHeXeHHbI NeasHON NOKPOB BOAOEMOB HA KOCMUYECKMX CHUMKaX
B 3MMHWUM nepuopg, Koraa HabnwogaeTcsl NonHbIA egocTaB, MMeeT benyro
MaTOBYH TEKCTYpY M3obpaxeHus [19], nOT1 HEOTNNYMMYIO OT M300OpaxXeHUst
3aCHEeXeHHOW OKpyXatwllen Tepputopum cywu. [loaToMy HagexHoe
gewndprvpoBaHmMe  rpaHuLl, BOAOEMOB  Ha  YKasaHHbIX  CHMMKax
3aTpPyOHUTESTbHO NN HEBO3MOXHO.

B BeceHHMM nepuod, Korga Ha O3€pax M BOAOXpaHUNULLAxX
NosIBASATCA OBLIMPHBIE YY4ACTKM OTKPbITOM BOAbLI BAOSMb ©Oeperos, a CHer Ha
npunerawwmnx yyactkax cywu pacrtasan, 6eperoBas nvHMS BOOAOEMOB Ha
CMYTHUKOBLIX CHUMKaX, MOJIYYEHHbIX B 3TOT Nepuog, MOXeT OblTb
OOCTaTOYHO HagéxHo onpegeneHa. ®OTOTOH BOAHOW MOBEPXHOCTU U
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KOHUrypaumio pek, KaHanoB, O3ép M BOOOXPAHWNULL, MOXHO cyuTaTb
OOMHAKOBbIMW KaK B NTECHOW, TaK U B CTEMHOM N TYHOPOBOM 30HAX.

O3épa gewmdpupyoTcs, korga CTaHOBUTCS pasnMyunMon nx dopma,
HO npv GONbLLUOM CKOMNMEHMU O3EP MHOrAa yAaéTcsa ono3HaTb JaXe OYeHb
Merkue n3 HUX, KoTopble M3obpaxatoTcs Ha CHMMKE B BuAe HebOonbLumX
TEMHBbIX Tovek [20].

B ecTtecTBeHHbIX ycroBusix Boga OOblMHO He ObiBaeT 4yMcToM, a
COAEPXUT OpraHnyeckne u HeopraHumyeckue npumecu. MyTHOCTb BOAbl,
Bbl3blBaeMasi B3BELUEHHbIMU NPUMECAMU, SABNAETCH OAHWM U3 OCHOBHbIX
akTopoB, BNNAIOLWNM Ha €€ cnekTpanbHble xapaktepuctnki. MyTtHas Boga
nmeeT Oonee BbICOKYIO OTpaKaTeslbHyH CMOCOBHOCTL U oTobpaXkaeTcsl Ha
CHMMKax ©onee CBETIbIM TOHOM, CPaBHUTENbHO C NPO3paYHon Bogon. Yem
BblLLe MyTHOCTb BOAbIl, TeM 6onblue ee oTpaxaTenbHas CnoCOOHOCTb U TeM
cBetnee (sipye) TOH eé wunsobpakeHus Ha CHUMKax. Ha pucyHke 6.6
aewmndpupyeTcs BCMMbIBLUMI NEASAHON MOKPOB Ha 03€pax (PO30BbIA TOH),
yunctas BoAda (Y€pHbINM), MyTHas Boga B pycre peknm M Ha o03épax
(cvpeHeBbIn).

FALE T

PucyHok 6.6—®parmeHT CH1MMKa npaBobepexxHon Yactu nonmbl pekn Ce-
fAxa ¢ NC3 Landsat-8 o1 7 nioHa 2015 .
MckyccTBEHHO Cco3gaHHble BOAOEMbI OTNINYAKOTCA OT €CTEeCTBEHHbIX
MO KOCBEHHbIM MpPU3HaKaM — MO HanM4ynio rmapoTEXHNUYECKUX COOPYXKEHUI
(nnoTuH, gamb), KoTopble ONpPeAensalTCss MO MNPSMOMMHENHOMY PUCYHKY
rpaHnLbl B paclUMpPEHHONM YacTh Bogoéma [21].

/
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6.2.4 [dewndpurpoBaHue rpaHuy, sogocbopa. MNnowagbe Bogocbopa
pekn ABNSeTCs BaXHeWLen XapaKTepUCTUKOW, B 3HAYUTENbHOW CTerneHu
onpeaensoLwen BenMYnHy cToka.

OewncprposaHme nuHuUM Bogopasgena (rpaHuubl Bogocbopa)
pekoMeHAyeTCs NpoBOAUTb MO KOCMUYECKMM 4YEPHO-6enbiM  CHUMKaM,
BbIMOMAHEHHbIM B 30HE 0,5-0,7 MKM, NN NO CHUMKAM MOMYYEHHbIX NyTEM
CUHTE3a MHOIO30HasbHbIX CHUMKOB.

OCHOBHbIM (PaKTOpPOM, OMpeaensitownM MeCTOMNONOXKeHE rpaHunL,
Bogocbopa, T.e. BoOopasfdenbHOW NUHUKM, ABRseTcs penbed MeCTHOCTM
[22].

B o6wem cnyyae, rpaHuubl BOAOpasgenos u nnowagn sBogocbopos,
0cobeHHO Ana BonbLINX BOAHLIX OOBEKTOB, a Takke TeX BOOAHbIX OOBbEKTOB,
KOTOpble  pacrofioXeHbl Ha  TeppuTopusiX, He MOABepralwLwmnxcs
WHTEHCMBHOMY aHTPOMOreHHOMY BO34ENCTBUIO, CUYMTAKTCH [OCTaTOYHO
YCTONYMBBIMWU XapakTepucTmkamu peyHon cetu [23].

INvina Bogopasgena npoxoauT, Kak nNpaBuIio, MO  OKPauHHbIM
HauBbICWLIMM TOo4YkaM Bogocbopa BoOHOro obbekTa, KOTOpPbIMWU SBMSAKTCA
XpebTbl rop, BO3BbILLEHHOCTU, XOSMbl U T.M., OKPY>KatoLumne peyHon 6accenH
UNn Mexay WCTOKaMn pek, KOTopble HanpasfeHbl OT Bogopasgena B
NPOTMBOMONOXHbIE CTOPOHLI. [103TOMY nMpoBeaeHue rpaHuubl Bogocbopa
pPEeKM unmn o3epa B MECTHOCTU C AOCTATOYHO YETKO BblpaXKEHHbIM peribedooM
He npeacTaBnseT ocobbiX TPYLHOCTEN.

Mpy Hanuunn pasBuTon rngporpadu4eckon cetm U rycTon cetu
NOXO6VH 1 NOWWH B npunerarwen K Bogopasgerny 4YacTu CKMoHa, NMHUA
BoJopasgena npoBOAUTCA MocepeanHe Mexay YETKO BblpaXXeHHbIMU
TanbBeramm NoXO6uH 1 NOLWMH B Npouecce AelmdpUpoBaHNS CnyTHUKOBOMO
CHUMKA.

B paBHUHHbIX M 0COBEHHO B 3abDOMOYEHHLIX pavioHax, rae penbed
MECTHOCTH BblpaXKeH cnabo, onpeaenntb MECTOMNONOXEeHNE
BOOOpa3fenbHONn nNuHun TpygHo. OnpeneneHHbIn pesynbTaT MoXeT 6biTb
nony4yeH nNpu AewndpupoBaHnM CNYTHUKOBBIX CHUMMKOB, MOMNYyYEHHbIX B
nepuvos CHeroTasHusl, KOrda CHEeXHbI TMOKPOB Ha CpaBHUTENbHO
BO3BbILLEHHbIX y4acTkax Bogopasgena BOLOTOKOB YXe uMcvesaeT, HO eLlle
COXpaHsaeTCH B NOHMXEHHbIX ero YyacTtax. CBeTnbIi TOH n3o0bpaxeHusa cHera
pe3Ko BblAeNsAEeT UX KOHTYPbI M TEM CaMblM NOAYEPKMBAET AeTanu penbeda,
KOTopble MOryT ObiTb UCNONb30BaHbl MPK OnpeaerieHnn MeCTONOSOXKEHNS
nVHMM BoAopasdernia BOAHbIX OOBLEKTOB Ha CMYTHUKOBLIX M300paxeHUsax
MECTHOCTU B BECEHHWUI Nnepuop (PUCYHOK 6.7).
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PucyHok 6.7—®parmeHT cHMMKa Bogopa3sgena pek Cabetra-Axa u Tamben
¢ NC3 Landsat-8 o1 22 nioHa 2014 r. (cnHTe3 kaHanos 5,6,4,8)
MNpumeyaHue: NMHNSA Bogopasaena nokasaHa TOHKOW KpacHOW NUHMEN
MNonoxeHne pewndpmpoBaHHON Ha KOCMMYECKOM CHUMKE FMHUK
BoJopa3sfena crnedyeT CpaBHUTbL C ee MOMoXeHneM Ha Tornorpaduyeckon
KapTe, a No pesynbTatam 9TOr0 CpaBHEHUS YCTaHOBUTb €€ (hakTuyeckoe
MECTOMOSOXeHWE.

6.2.5 lewndppmpoBaHme 6onot

Ona onpegeneHns 3abONIOMEHHOCTM HEOGXoOAUMMO  M3MEpPUTb
CYMMapHy nnolwiagb BCeX TUMOB GONOT, pacrnosfiokeHHbIX B npepenax
nccrnegyemoro sogocbopa.

BoigensawoT 60onoTa HW3MHHBIE, PACMONIOXEHHbIE Ha MOHMXKEHHbIX
yyacTkax penbeda 3eMHOI NOBEPXHOCTUN, BEPXOBbIE — PACMOSIOKEHHbIE HA
MOBBILIEHHBIX Yy4acTkax penbeda W NepexofHble, KOTOpble 3aHMMatoT
NPOMEXYTOYHOE NOSOXEHNE MEXAY BEPXOBbIMU U HU3UHHBIMWU BOnoTaMu.
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Bonota pasHblX TUMOB BbLIMMAAAT HAa KOCMWYECKMX CHUMKax Mo-
pasHoMy, HO B npouecce AelmdprupoBaHnsa NCNONb3YIOTCH Te UX CBOMCTBA,
KOTOpble XOPOLLO ONpeaensaTcs No NpAMbIM AeLIN(POBOYHBLIM MPU3HAKaM.
K HuMm, B nepByto ovepeapb, oTHOocUTCs dopma (KoHdburypaumsi) oTaensHoro
GonoTHoro maccuBa wunu 6G0MOTHOM cuUCTeMbI, koTopasi obpasyeTcs B
pesynbtate CNUAHUA HECKOSbKMX OOMOTHbIX MacCMBOB, MOCKOSbKY
BGONbLUMHCTBY M3 HUX MpUCyLLa HenpaBubHast oopmMa B NiiaHe u oKpyrnble
ovepTaHus.

PucyHok nsobpaxeHnsa necHoix 60M10T M 00MECEHHbIX ero y4acTKoB
NMeeT MENKO3EPHUCTYIO CTPYKTYPY, B TO BpeMs Kak n3obpaxeHue necos Ha
oKpyxatowmx 60noTo cyxogonax, xapakrepusyetcs Goriee KpynHom u
pa3HOOBpa3HON 3ePHUCTOCTBIO PUCYHKA HA CNYTHUKOBOM CHUMKE.

Mpwn oTcyTCcTBUMM Ha BONoOTEe ApeBECHOW PacTUTENBHOCTM (TpaBsHbIE,
MOXOBO-TpaBsiHble K MOXOBble 60n0Ta), PUCYHOK €ero CrnyTHUKOBOro
n3o0bpaxeHns CpaBHUTENbHO MMagKUM, HO pasHOW TOHaNbHOCTWU, KOTOpas
3aBUCUT OT BUOOBOrO COCTaBa PacTUTENbHOCTM U CTEMEHN YBNAXHEHHOCTH
6onoTtHoro mukponaHgwadTa. Yem cunbHee 06GBOOHEH TOT UMM WHOWM
y4yacTok 6onota, Tem Oofee TEMHLIN TOH MMEET ero M3obpaxeHusd Ha
CHUMKE.

6.2.6 ewmndpnpoBaHue necos

3anecéHHoCTb (OTHOCUTENbHAsA NecucTocTb) Bogocbopa BOAHOMO
obbekTa Xxapaktepudyetcd ob0wen nnowagbld  NecHbIX  MacCUBOB
(BpeBecHoONn pacTUTENBbHOCTN) Ha €0 TEPPUTOPUMN.

MNpn HeobGXoOMMOCTM NEeCHble Yroabsi MOXHO MoApasfdenuTb Ha
crneayloLme TUNbl: XBONHbIE, NMUCTBEHHbIE U CMELUAHHbIE.

OcCHOBHbIMM AeWNEPOBOYHBIMK MPU3HAKaMM PACTUTENBHOCTM Ha
KOCMUYECKMX CHUMKax SBMSKOTCA: CTPyKTypa puUCyHka, dopma W TOH
n3obpaxeHus. [Ina neca n KyCTapHWKa xapaKkTepHa 3epHUCTOCTb PUCYHKa.
Paamep n dhopma «3€peH» n3obpakeHnsi NecoB 3aBUCUT OT €ro ryctoThl, a
WMEHHO: YeM ryLle NeCHOM MaccuB Ha Bogocbope BoaHOro obbekra, T.e.
yem GonblUle NecucTocTb, TEM Oonee 3epHUCTbIM ByaeT ero n3obpaxeHue
Ha CHUMKe.

[ononHUTENbHLIM K PUCYHKY MPU3HAKOM M3006paxkeHns ApeBecHOWn
pPacTUTENBHOCTU HA CHUMKE SIBNSIETCHA €ro TOHaNbHOCTb. TOH n3obpaxeHus
Ha CHMMKE TEMHOXBOMHOro neca (enb, COCHa, NMXTa Keap W T.n.),
XapaKTepU3YHLLNXCA MEHbLUMMU KO3 PMUMEHTAMUN APKOCTU NO CPABHEHUIO
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C OpyrMmun necamu, 6onee TEMHbIN (MOYTU YEPHDIN), HEXENN OCBETNEHHbIN
TOH N3006paxXeHNs NMCTBEHHbIX NIECOB.

"paHnUbl pacnpoCTpaHeHNs NEeCHOW PacTUTENbHOCTM AOCTOBEPHO
AewndpupyoTCca Ha NETHUX N OCEHHUX CHUMKaX, MOCIE TOro Kak NOIHOCTLI0
pacnycTunacb nMcTeBa Ha AepeBbsAX NMUCTBEHHbIX nopod. B aumHee Bpems
XOPOLLO AelwmndpurpyoTcs TONbKO XBOWHbIE feca [18].

6.2.7 [OewndpupoBaHme ypOGaHM3MPOBAHHOCTM W AHTPOMNOreHHOW
HapyLeHHoCcTn Bogocbopos. Mpu gemdprupoBaHUn KOCMUYECKNX CHUMKOB
onpegensTcsa ypbaHU3MpoBaHHbIE TEPPUTOPUN, 3aHSATbIE HaceNeHHbIMU
NMyHKTaMW, NPOMBbILSIEHHBIMA N CENbCKOXO3ANCTBEHHLIMU KOMMMEKCaMMU,
XenesHbIMn n aBTOMOBGUNbHLIMK  AOpOramu, Kapbepamu n
TpybonpoBogamn, a TaKkkKe 3aTonfieHMs U MNOATOMMEHUs, Bbl3BaHHbIE
CTPOUTENBCTBOM COOPYXEHUN, pPasbe3XeHHble YYaCTKM 3eMMn, Y4acTKu C
YHUYTOXEHHbIM pacTUTENbHbIM MOKPOBOM W OpYyrMe aHTPOMoOreHHble
HapyLeHnsa Ha Bogocbopax pex.

YpbaHn3npoBaHHble 00BLEKTHI MMEKT psig obWwuX OelmndgpoBOYHbIX
NMPM3HaKoB, K KOTOPbIM, B MEPBYID ovepenb, OTHOCATCA: reOMEeTPUYHOCTb
KOHTYpPOB, NWHENHOCTb, CPaBHUTENbHO YETKME rpaHuubl U HeKoTopble
apyrve. Tak, Hanpumep, XenesHble N LWOCCEeNHbIE JOPOrn, TpybonpoBoabl,
NMHMKM  3nekTponepegad UM T.n.  OGnarogapa WX CPaBHUTENbHO
NPSAMONUHENHON bopme B NiiaHe, YyBEPEHHO pPacno3HaTCs Ha CNYyTHUKOBLIX
cHuMKax. Kapbepbl umeloT copmy OrM3Kyt0 K KpPyrriovW unm oBanbHOW WU
CBETNbIi TOH Wu300paxeHus. YdyacTkm BOOOCOOPOB C  HapyLUEHHbIM
pacTuTenbHbIM MOKPOBOM OTOGpaxaltTCA Ha CHUMKax OGoree cBeTMbiM
TOHOM CpPaBHUTENbHO C NpUNEeratrLLe TeppuTopmen, n T.4.

Ho Hambonee poctoBepHoe onpegeneHve ypbaHM3NMPOBaAHHOCTH
BOA0oCOOpOB, AMHAMMKN MX a@HTPOMOreHHOM HapyLUEHHOCTU, MOXEeT ObiTb
OCyLLeCTBfIEHO MO  pe3ynbTaTam  AelwuvdpupoBaHUs  maTepuanos
nocnegoBaTeribHbIX KOCMUYECKUX CbEMOK, KOTOpble MO3BOMSAIOT BbISBUTb
N3MEHeHMs 3a Nepuoa Mexay CbéMkamu. Huxe npmBogaTcs doparmMeHThbl
CHMMKa 4actm Tepputopun boBaHeHkoOBCkoro mectopoxgeHuss ¢ NC3
Landsat-5 ot 8 nonsa 2009r. (pucyHoK 6.8) - Ha4ano MHTEHCMBHOIO OCBOEHMS
n cHumMka ¢ C3 Landsat-8 oT 7 noHa 2015 r. (pucyHok 6.9) — coBpemMeHHoe
CoCTOsiHME TeppuTtopun. Ha pucyHke 6.9 umdpamm nokasaHbl 1) xeneaHole
goporu, 2) rpyHToBble goporu, 3) TpybonpoBoabl, 4) B3NETHO-NOCaA04YHas
noroca asponopTa.
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PucyHok 6.8-YcTbe pekn Ce-Axa ¢ PucyHok 6.9-YcTbe pekun Ce-Axa ¢
NC3 Landsat-5 o1 8 nonsa 2009 r. MC3 Landsat-8 o1 7 noHa 2015r.

[nsi BbISIBNEHNS NOKanbHbIX M3MEHEHU Ha BogocOOpax BOAHbIX
OOBbEKTOB nydlle MPUMEHATb YBENMYEHHbIE KOCMUYECKME CHUMKK. A
onpenenexHve  yp6aHM3MPOBaHHOCTM U CTENEHM  aHTPOMOreHHOWN
HapylweHHOCTn Ha  Bogocbopax OGonbwmx pek  uenecoobpasHo
OCYLLECTBATb MO CHUMKaM CpaBHUTENBHO MENKnx maclutados [21].

7 OCHOBHble NpPUHUMUMNbI onpeaeneHUs MopdomMeTpUYeCKUX
XapaKTepUCTUK BOAHbIX 06 HEKTOB

CywlecTBEHHOE  BNMUSHME  Ha  TOYHOCTb  onpedensieMblX
XapaKTepPUCTUK OKa3blBalOT OLIMOKKM, JOMNyCKaeMble B MpoLecce N3MepeHus,
rmaBHbIM 06pa3omM 3a CHET HETOUHOCTU YCTAHOBIIEHMS FPaHNL, OO BbEKTOB U B
pe3ynbTaTe HapyLWeHNa METOANKN U3MEPEHUIA UCMONTHUTENSAMM.

KapTtomeTtpuyeckune paboTbl HEOOXOAMMO NPOM3BOAUTL B CTPOroMm
COOTBETCTBUN C AEWCTBYOLUMMU METOAMKAMW U HEMPEMEHHO B OBE PYKMU,
He3aBMcMMO Apyr oT apyra. [pu HanMuMm HeJonyCTUMbIX PaACXOXOEHUN
(6onee 2%) namepeHnsa OOMmMKHbI 6bITb caenaHbl NOBTOPHO [1].

71 OnpepeneHne  Mop¢OMETPUYECKUX  XapPaKTEPUCTUK
BOAOTOKOB
7.1.1 dnvHa BogoTOKa

OnuHbl pek wn Jpyrmx BOOOTOKOB W3MEPSOTCA MO TeEM Xe
Tonorpadu4eckuMm matepvanam (kapTam, CHUMKam), MO KOTOPbIM Obinn
onpeaeneHbl rpaHuubl U nnowaan Bogocbopa M pasnMyHbIX yrogun u
YCTaHOBIIEHbl MECTOMOSOXEHUA UCTOKOB U YCTbEB peK. 3a ANVHY pPeku
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NPUHMMAETCS NPOTSKEHHOCTb €€ N306paXkeHNst Ha KapTe UMK Ha CHUMKE OT
NCTOKa [0 YCTbs UK CTBOpA.

Ona rmgponornyecknx pacyétoB TpebyeTca onpegeneHve Tak
Ha3blBAaeEMOW rmaporpadmyeckon onnHel peku [1].

vaporpadmyeckas anuHa pekm M3aMepsieTca OT MCTOKA CaMOW pPeKM
UM OT NCTOKA OL4HOW N3 COCTaBMSOLLMX, 0OpasytoLLen C YacTbio OCHOBHOM
pekn HanbonblUlylo ANNHY pycra AaHHOW PeYHOM CUCTEMbl A0 YCTbS MU
nyHkTa HabnwogeHun. Bo Bcex cnyyasdx 3a OnAvHYy peku (BogoToka),
n3o0bpaxeHHOWN Ha KapTe OOHOW UNWN ABYMS NUHUSAMU, NPUHMMaeTCca AnvHa
cpegHen nuHuM pekn (BogoTtoka). Npy namepeHun Gonblumx pek, Koraa
LWMpUHA peKku rnokasaHa ABYMS §NMHUMAMM, HeobxoouMMO MpoBecTU Ha
LUMpOBOI KapTe B OTAENbHOM Crioe CPEeAHIO NMHUI0 pekn. ATo AenaeTcs
Ans Toro, 4To6bl NPM NOBTOPHOM U3MEPEHUM HE OoMnycKaTb OWMOOK 3a cyeT
OTKITOHEHUS OT 3TOM NNHUM (PUCYHOK 7.1).

PucyHok 7.1 — HaHeceHne cpegHen nMHUM BOAOTOKa

Ecnun peka pasgenseTcd Ha NPOTOKU, CpeaHAA NNMHUS NPOBOANTCS MO
fonee  MHOroBOAHOMY MNPOTOKY, KOTOPbIM  yCTaHaBnuMBaeTcad Mo
n3obpaxeHuto Ha  Tonorpadpmyeckon  kapTe, rugporpadguyeckomy
ONMCaHWIO, NOLUMMU UMK KaKUM-NMBOo APYrMM CpaBOYHbIM MaTepuanam.

B Tex cnyyasix, Korda peka npoTekaeT 4epe3 03epo unu
BOAOXPAHUMMLLLE, COXpaHsAs Mpuv 3TOM CBOE Ha3BaHWe, B OJIMHY peku
BKIOYAeTCs W ANMHa oO3epa WM  BOOOXPaHUNULLE MexXay Todkamu
BNageHsa 1 BbiXxoda peku No cpegHen NUHUKM BOAOEMA UMK MO YCITIOBHOM
NVHUW, NPUMEPHO CoBnaaroLen C MONoXeHNeM MPexHero pycna pekn 4o
co3faHusa BogoxpaHunuwia (pUCyHok 7.2), a B rmaporpadu4eckyo AnvHy
BKIIOYAETCH HE3aBNCMMO OT Ha3BaHUSA pek Mexay BoJOEMaMMU.
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PucyHok 7.2 — K onpegeneHntio 4nuHbl BO4OTOKOB

Mepen v3mepeHVeMm ANUHbI PekM HeoBXOAUMO KPOME WCTOKOB M
yCTbsi OTMETUTb Ha kKapTe BCe MyHKTbl, [0 KOTOPbIX AOMmKHa ObiTb
onpederneHa AnMHa  pPekM  WUAM  OnvHa €€ yyacTKoB  (MPUTOKM,
TMOPOSIOTMYECKMEe  MOCTbl, TUAPOTEXHUYECKME COOPYXEHUs UK T.M.).
OOHOBPEMEHHO C 3TMM HaxoOsATCA BbICOTHbIE OTMETKM 3TUX OGBLEKTOB,
ncrnonb3yemble B AanbHelnleM ANs onpeaeneHnsl YKIOHOB pekn (PUCYHOK
7.3).

21,2
Q

Pl/lcyHOK 7.3 - Onpep,eneHme OInHbI, cpeaHero n cpegHeB3BeELLEHHOIO
YKIMOHOB BOAOTOKaA

MpumevaHne — A - yctbe p. Capa; b - uctok p. Capa; B - Hanbonee
yOaneHHbln WUCTOK peyHon cuctembl Capa; Ab - gnmHa p. Capa; AB -
rmgporpacdudeckas anvHa peyHon cuctemsl Capa; Mb - anuHa yyactka p. Capa oo
nocta; lNB - rmgporpaduyeckaa AnuHa yvactka pedHon cuctembl Capa; All -
MECTOMOmNoXeHne nyHkTa (anuHa ydactka p. Capa OT nyHKTa LO YCTbs) B
KnnomMmeTpax oT ycTbsl p. Capa: - 3aceyky BAOMb OCHOBHOTO pycria pe4YHOr CUCTEMBI,
[0 KOTOpbIX OonpeaenseTcsa ANIMHa y4acTka pekn OT UCTOKa.

Mpw KOMNbIOTEPHOM cniocobe onpeaeneHns AnvHa NMHUK, 3agaHHas
HaGopoM nap KOOPAMHAT TOYEK, BbIYUCMAETCA Kak CymMma ANUMH OTPE3KOB,
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COeQVHAWMX 3TU TOYkW. [lpn 3TOM HeT HeobxooMMOCTU W3MeEpPsTb
HEeCKOIbKO pas, MOCKONbKY W3MepeHue Mpou3BOOMTCH aBTOMaTUYEeCKu —
OAHO3Ha4HO 1 6e3 norpelHocTN. MOXHO NONyYnTL ANNHY BCEN PEYHON CETU
Bogocbopa, Kaxgoro nNputoka B OTAEMNbHOCTU MNKU Noboro ydactka peku
(Hanpumep, OT MCTOKa A0 YCTbsl UMM MeXAdy CTBOpaMu rMaposiorm4yeckux
cTaHuun). Ecnm peka COCTOUT M3 HECKOSbKMX YYacTKOB, TO €€ MOXHO
«TMOPOSIOrMYECKN UCMPaBUTLY, TO €CTb COEAMHUTL B OOHY JIMHUIO.

[nvHa oTaenbHOW §NWHUKM (peku, ropusoHTanmM u ap.) B [UC-
nporpaMmmMmax onpeaensieTcs aBToMaTuyeckn n3 CBOMCTB AAHHOMO JIMHENHOrO
ob6bekTa unu onpegenseTca COOTBETCTBYIOLMM UHCTPYMEHTOM.

7.1.2 CpegHun n cpeaHeB3BELUEHHbIN YKIOHbI PEKM

BbluucneHne cpegHero ykrnoHa nNpoOM3BOAMTCS MO AAHHbIM,
NOSMyYEeHHbIM MNpWU  onpefeneHnn OTMETOK BbICOT  YCTbs  (MYHKTa
HabnoaeHn) n Hambonee yganeHHoOro UCToKa pe4YHoN CUCTEMbI, T.e. UCTOKa
npuTOKa, COCTaBMSAKOLWEro C OCHOBHON peKkor Haubonbluyk AnvHY pycrna
OaHHOWN PeYHOM CUCTEMbI, @ TaKKe N3 U3MEPEHUI rnaporpadmnyeckomn anmHebl
pekn. CpegHuin yKIToH pekun BoluncnisaeTcd no dopmyne 4.2.

3HayeHMa  cpegHero  YKroHa  peknm  UCMOoNb3ywTcsa  npwu
rMaponorMyeckmx pacyétax TOMbKo AN peK C OTHOCUTENbHO POBHLIM
npodunem Ha yyacTkax, He UMEeHLLNX NPUTOKOB.

[Ona pek ¢ HepoBHbIM MPOUMEM C YACTHbIMU YKNOHaAMWU, PE3KO
OTNNYaKLWNUMNCA OT CPedHero YKMoHa, WCMOMb3YylTCs KOOpPAMHATbI
NPOAOMBHOro NPogunsa BoAOTOKa MO0 BbIMMCNSETCS CpefHEB3BELLUEHHbIV
YKIMOH (PUCYHOK 7.4).

CpepHeB3BeLWWEHHbIN  YKIMOH  onpegensietcd  TONbko  Ang
He3aperynMpoBaHHbIX BOAOTOKOB, a Takke [And y4dacTKOB  pek,
pacnosioXXeHHbIX B HWXHNX Obedax BOOOXPaHUMNLL [24].
CpeaHeB3BeLUEHHbIN YKITOH peku B NpoMUise BbluncnseTcs no dopmyrne
41,

NcxogHble paHHble B Buae OTMETOK BbICOT Toyek nepernba
NPOAONbHOrO NPOodunsa Pekn U ANuHbl Y4acTKOB PeKM OT UCTOKa A0 3TUX
TOYek, nonyyvyaemble No  Tomorpaduyeckum  KapTam, obnagaiT
onpeaenéHHon TOoYHOCTb. OTMETKM BbICOT, onpegensiemble rfaBHbIM
obpasoMm nyTéM uMHTEpnonsuMM Mexgy ropusoHtTanamu, obnagatoT
MOrpeLlHoCTbi0, He nNpeBbllarwen Ans  PaBHUHHBLIX  TEPPUTOPUIA
0,4 BbICOTbI NPUHATOrO Ha KapTe CeYeHns ropnsoHTanen n He 6onee ogHoOro
ceyeHus AN ropHbIX panoHOB.
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I I /;

PucyHok 7.4 — YacTHble, cpegHUN U cpeaHeB3BEeLUEHHbIA YKNOH BOAOTOKA

Mpumeyanue — I4, Iz, Iz - YacTHbIE YKIMOHbI y4aCTKOB BOAOTOKA, | - CpeaHuii
YKNOH BOAOTOKA, | - CpegHeB3BELUEHHbI YKIIOH BOAOTOKA - TOPU3OHTarbHOE
NponoXeHne AnuVHbl pekn 0o yctbsa (nyHkTa), l1, l2, I3 - yyactkoB pekn. 1, 2 -
nepernomHble TOUKM Npodhmns BogoToKa.

CpegoHun ©n  CpegHEeB3BELUEHHbIN YKIMNOHbl  pPeKn Heobxogmmo
BbIMMCNATE W OKPYMMATb C  YY4ETOM TOYHOCTM WUCXOAHbIX OaHHbIX.
PekomeHaoyemas cTeneHb OKPYrrneHWs YKNOHOB peK B 3aBUCMMOCTU OT
OTNVHBI PEKN 1 YKIOHa npusegeHa B Tabnuue 7.1 [1].

Tabnvua 7.1 — CTeneHb OKPYrieHns YKNOHOB PeK B 3aBUCUMOCTU OT ASINHbI
pekun

CteneHb OKpyrneHnda anda npoaosibHbIX

[nvHa pekun (BogoToka), VKIIOHOB, %o

KM

meHee 10 10-99 100 n bonee
o 200 0,05 0,5 5
Bonee 200 0,01 0,1 1

7.1.3 N3Bunuctoctb pekn. Onsa xapakTepucCTUKM pekn Mo CTeneHu
N3BUNUCTOCTU  (KPUBOMMHEMHOCTWN) MMNAHOBbIX oO4YepTaHuin eé pycrna
NpUMEHSeTCs NokasaTenb U3BUINCTOCTMW.

Ob6Lwas n3BMANCTOCTb ONpeaensieTcs OTHOLUEHWEM OJSIMHbI PEKU K
ONVHE NPSAMON NUHWMW, COEAUHSIOLLEN KpaWHWEe TOYKW XapakKTepuayemon
PEKN NN ee y4acTKOB (PUCYHOK 7.5).

M'maporpadunyeckas U3BUNUCTOCTb - 3TO U3BUNNCTOCTb pycna pekn B
npegenax AonvHbl, 0BycrnoBneHHas onpegeneHHbiM TUMNOM PyCoBOro
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npouecca. OHa onpegensieTcs OTHOLIEHWEM [fWHbI PEeKn K ANnHe ee
AonuHel (pucyHok 7.5) [1].

PucyHok 7.5 — K onpegeneHuio M3BUIMCTOCTU BOAOTOKOB, PacrnoOnoXeHHbIX
Ha paBHUHE

MpumedaHnue — 1 - nyHKT (ycTbe), M - UCTOK, Ls - AnMHA 30HbI N3BUNNCTOCTM;
d - paccTosiHMe OT UCTOKa A0 MyHKTa (YCTbs).

Ona rmgponornyecknx uenen onpenensieTca Tonbko KoaduumeHT
rmgporpagudeckon unssmnuctoctu. [pu onpegeneHun koadpduumeHTa
rmaporpaguyeckon ussunmctoct no LK ToyHOCTb M3MepeHus 3aBucuT
TOMbKO OT MacLliTaba ncnonb3yemMelx MmaTepuasnos.

B 3aBUCMMOCTW OT 3Ha4YeHUN KOS(pMULMEHTA M3BUIIMCTOCTU PEKU
nogpasgenswtcd  Ha npamble  (1,00-1,02), w3orHytble (1,03-1,08),
cnaboussunuctole  (1,09-1,20), ymepeHHo wu3Bunuctole (1,21-1,35),
naunuctele (1,36-1,60) M cunbHO U3IBUNUCTBIE C  KOIDDULNEHTOM
n3sunuctoctu 6onee 1,61 (pucyHok 7.6, Tabnuua 7.2).

1)

PucyHok 7.6 — Obpasubl U3BUIINCTOCTU PEK
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Tabnuua 7.2 - 3HayeHus KoadppmuMeHTa W3BUIIMCTOCTM ONs  pek
(pncyHok 7.6)

Ne KoahpumumeHT CTteneHb U3BUNNCTOCTUN PEKK

obpasua WU3BUINCTOCTHU

1 1.00

2 1.01 npsamasi

3 1.02

4 1.03

5 1.05 n3orHyTas

6 1.08

7 1.09-1.20 cnabowussunucras

8 1.21-1.35 YMEpPEHHO u3BmunucTag

9 1.36-1.60 n3sunucras

10 1.61 n 6onee CUNbHO U3BMNNUCTasa

3Ha4yeHns KoadpuLeHTa N3BUMMCTOCTU NPUBOAATCHA C TOYHOCTbLIO
0,01.

7.1.4 Tpodhunu pekn

0Ona xapaktepuctnkm (opmbl NPOJOSMBLHOMO NpPouUns pek u
ocobeHHoCcTen pacnpedeneHns No AnvHEe YacTHbIX YKIOHOB NPUBOAUTCS
npogonbHbI nNpocdhunb pekn. o ocu y oTknagbiBaloTcss abconoTHble
BbICOTbl XapakTepHbIX (B 4YaCTHOCTWU, MNEPENOMHLIX) M KOHEYHbIX TOoudeK
nNpoMuUNA pekn, a No 0CK X - AfIMHbl Y4aCTKOB PEKN OT UCTOKa UNKU YCTbA 0
3TUX TOYEK. ITW BENUYUHBI ONpedensaTcs OQHOBPEMEHHO C U3MEPEHMEM
OTTVHBI pekn.

[MonepeyHble npodunvu peknm CTPOATCA MO HOopManu K JIMHUK
BOOOTOKa U XapakTepusyroT hopMy U YKIOHbI 6eperos.

B MNMC-nporpammax npodunu popMupyOT Ha OCHOBE LMGPOBOI
mModenu penbeda MEeCTHOCTW BOOSb 3a4aBaeMblX Mosib3oBaTenem NUHUN.
[na nocTpoeHus npoAoonbHOro npoduns B KadecTBe Takon NUHUK
NCMOsb3YyHOT NIMHUIO PEKU.

7.2 OnpepeneHne  MopOMETPUYECKMX  XapaKTepUCTUK
BogocbopoB

7.21 Onpegnenexne MOPGOMETPUYECKMX XapaKTepUCTUK
BoAocbopoB BOAHbIX OOBLEKTOB XenaTerbHO MNpPOM3BOAUTbL MO TEM Xe
Tonorpacu4ecknum matepuanam, no  KOTOpbIM  onpegenswTcs

MOPdOMETPUYECKMNE XapaKTEPUCTUKN BOOOTOKOB.
7.2.2 Tnowagb Bogocbopa. [lepeng wu3amMepeHMeM nrowagemn

62



CTOITW 52.08.40-2017

BOAOCHOPOB OHM OrpaHUYMBalOTCA Ha KapTax BogopasgenbHbIMU NIMHUSMU
B COOTBETCTBUM C pekoMeHaaunamu pasgena 6 [1].

N3mepeHHble 3Ha4yeHus1 nrowage BogocOOpPOB OKPYrnsitoTca OO0
3Ha4YeHnn, ykasaHHbIX B Tabnuue 7.3.

Tabnuua 7.3 — NpaBuna okpyrneHnsa s3HavyeHun nrowagen sogocbopos

Mnowaab Bogocbopa, km? |  CTeneHb OKPYrNeHnst 3Ha4YeHuIn, KM?
0-10 0,01
10-100 0,05
100-1 000 1
1 000-5 000 5
5000-10 000 10
10 000 n 6onee 50

7.2.3 CpegHas BbicoTa Bogocbopa. CpegHsis BbicoTa Bogocbopa
CYLLEeCTBEHHO BNUHAET Ha CTOK, XapakTep ero pacnpefeneHvs u Ha gpyrue
rMOPONOrMYecKme XapakTEPUCTUKMN.

CpenHsaa BbicoTa Bogocbopa BbluMcnseTca no popmyne 4.4.

B NMNC-nporpammax cpefHssi BbiCOTa BbIYMCSETCS aBTOMATUYECKM
npv NOCTpoeHnn umdpoBor Moaenu sogocbopa 1, Hapsiay ¢ MUHUMAaIbHOM
M MakcMMmanbHOW BbiCOTOM Bogocbopa, oOToOpaxaeTcd B CBOWCTBaX
LMdpoBON MOAENN.

7.2.4 CpegHuni YKITOH CKIOHOB BogocOopa. YKMOHbI  CKITOHOB
Bogocbopa OKasblBalOT CYLIECTBEHHOE BIIMSIHME HA MaKCMMarsbHble
pacxogbl MOMOBOAMA W MABOAKOB, OCOOEHHO B TOPHbLIX M MNPearopHbIX
paroHax [1].

B TpaanumnoHHbIX MeTogax KapToMmeTpudecknx paboTt cpeaHnin yKnoH
CKIoHoB Bogocbopa B %o onpeaensieTcs no oopmyne 4.6.

Mpn 0OWHAKOBOM MM PaBHOMEPHO M3MEHSIOLLEMCS MHTepBarne
MeXAy ropM3OoHTaNsMM pekoMeHOyeTCsl M3MepsATb ANVHbI TOPU30oHTanen c
paspsaakon — KaKaylo BTOPYH, TPETbi, YETBEPTYIO M T. M., HO MpU 3TOM
Heobxoanmo, 4TOBbI B YMCIIO N3MEPEHHbBIX FOPU3OHTanNen Bowwn Hanbonee
ONMHHaa n Hambonee kKopoTkast Ha Bogocbope. B parioHax co cnabo
BblpaXkeHHbIM pefibedoM, C ManbIM KOJIMHECTBOM FOPU3OHTanNen Ha kapTax
HEeob6XoAMMO WCMONb30BaTb HE TONbKO OCHOBHbIE, HO W MOMNOBUHHbIE
rOpM3oHTanNMn ¢ y4€TOM COOTBETCTBYIOLLIEN BbICOTbI CEYEHUS penbeda.
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BbluMcneHHble  BenUUMHbI  CpegHWX  YKIMOHOB — BogocGopa
OKPYrNSIHOTCS O 3HAYEHWUI, yKa3aHHbIX B Tabnuue 7.4.

Tabnuua 7.4 — MNpasuna oKpyrneHus 3Ha4eHn yKrnoHOB

YKIIOH, %o CrteneHb OprFJ;IGHVIFI
3Ha4YeHun, %o
MeHee 10 0,5
10-50 1
50-100 2
100-200 5
Bbonee 200 10

B T[UNC-nporpammax cpegHuMi  YKMAOH  CKMNOHOB  Bogocbopa
onpegensieTca n3 undgpoBor Mmoaenun sogocbopa.

7.2.5 N'yctoTta peyHon cetn Bogocbopa. [og ryctoTon pedHonm cetu
NOHMMAETCH OTHOLLEHUE CyMMbIl OSfIMH BCEX BOOOTOKOB Ha Bogochope K ero
nrowaau [1].

Ona onpegeneHuss 3TON XapakTepUCTUKU U3MepsieTcs CyMMapHas
OJIMHa BCeX BOAOTOKOB: pek, py4beB, MPOTOK, KAHANOB M KaHaB B npeaenax
nnowangm Bogocbopa, um300paxkeHHbIX Ha Tonorpadudeckon kKapTte
COOTBETCTBYHOLLEro Macwtaba crnniowHbIMU UM NYHKTUPHBIMU JIMHUAMWN.

'ycToTa pedHon ceTn onpegensaeTcs no gopmyne 4.7, BbluMCNseTCA
1 3anncbiBaeTcs B Tabnuuax ¢ okpyrneHnem go 0,01 km/km?.

7.2.6 lNyctoTa pycnoBon cetn Bogocbopa. 'yctoTa pycrnoBon ceTtu
Bogocbopa onpeaensieTcs OTHOLIEHMEM CYMMapPHOW AMMHbI PEYHbIX AOSVH,
CyXux pycen oparos, 6anok v noros K nnowaau sogocbopa [1].

Moo AnuHoM pevyHon OOMWMHBbI MOHMMAaeTCs ANWHa TanbBera OOMWHbI,
n3mepsieMasi oT BepLUMHbl OONWHbI, HaXxoasWwencs, Kak npasuno, Bénusu
BOAOPAa3nenbHOM NMHMK, OO YCTbS WUNW MyHKTa HabnogeHun. [Ona pek,
HWXKHSIS 4acTb KOTOPbIX pPacrofiokXeHa Ha paBHUHE, ANWHA AONWHbI
n3mepsieTcss 4O MecCTa BbiXxOA4a PEKM Ha paBHUHY, a fanee A0 YCTba uMnu
nyHKTa HabnaeHn namepseTcsa pycrno peku. lNonoxeHne NUHUK TanbBera
©anok, oBparos, NOroB onpedenseTcs No ropusoHTansam (PUCYHoOK 7.7).

ycToTa pycrnoBoK ceTu B KM/kM? onpepgensietcs no cgpopmyne 4.8.
BbluncnseTcs v 3anucbiBaeTcs ¢ okpyrneHnem go 0,01 km/km?.
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PucyHok 7.7 — K onpeaeneHunio ryctoTbl pycrioBov ceTu

MpumeyaHue — 1 - oBpar, 2 - 6anka, 3 - fnor.

7.3 OnpepeneHune MopdOMEeTPUYECKNX  XapaKTePUCTUK
BOOOEMOB

7.3.1 MopomeTpudeckmne xapakTepucTKn BOOOEMOB, CBA3aHHbIE C
YPOBHEM BOAbl B BOAOEME, ONpedensalTcs ANns nepvoga MexeHu Ans
eCTeCTBEHHbIX BOOOEMOB U AN HOpMarbHOro nognopHoro yposHs (HITY) —
ONs1 UCKYCCTBEHHbIX BOA4OEMOB [1].

OnpepeneHne MOpPOMETPUYECKMX XapaKTEPUCTUK BOAOEMOB
HaYMHalT C COCTaBMEHUSA CnUcka BOAOEMOB, HaxXOASLMXCS B npegenax
n3yyaemoro panoHa (sogocbopa). Cnucok coctaBnsieTcd B Buge tabnuubl ¢
nogpasgeneHneM BOOOEMOB Ha €CTeCTBEHHble W WUCKYCCTBEHHble,
npoTtouHble Kn 6GecctouHble. CocTtaB rpad Tabnuubl onpegensieTcs
Konu4yectBoM Heobxoaumbix cBegeHun. Ob0sa3aTenbHO OOSMKHbl ObITb
npeaycMOTpeHbl rpadpbl: HOMEp MO CNUCKYy, TUN BOAOEMA, Ha3BaHue
BOOOEMa, reorpadmyeckme KoopauHatbl C  TOvHOCTBO 5 M (C
NCNonb3oBaHMEM ObITOBbIX HaBMraTopoB), NMowadb BOAOEMA, Nnoliagb
Bogocbopa M ykasaHbl Tonorpaduyeckme maTtepuanbl, UCMONb30BaHHbIE
Ana onpegeneHns MOpOMETPUYECKMX XapakTepucTuk, (Mx macwTab u
aaTa).

7.3.2 YpoBeHb Boabl B Bogoéme. OnpeferneHne ypoBHSA BoAbl, T.€.
BbICOTbl MOBEPXHOCTU BOAbl PasfMyHbIX BOOOEMOB, MPOM3BOAUTCH MO
OTMEeTKaM BbICOT (ype3aM BOAbl) WU FOpM3OHTaNsAM, M300paXXeHHbIM Ha
Tonorpadpuyeckmx kaptax [1].

Ecnu y 6eperosoin nuHumn Bogoéma Ha KapTe MMeeTcst OTMeTKa ype3sa
BOAbl, TO OHAa MPUHUMAaETCA 3a ypOBeHb BOAbl M Aaétca B Tabnuue C
TOYHOCTbLIO, MOKasaHHOM Ha KapTe. 3a ypoBeHb BOAbl BOAOEMOB, He
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UMeLNX OTMETKU ypesa BOoAbl, NMPUHUMAETCHA 3HaveHue 6nuxanwen K
BOZIOEMY OCHOBHOM rOpU30HTarnu, yMeHbLUEHHOE Ha NOMOBUHY MPUHATOrO Ha
KapTe cevyeHusi ropudoHTanen. Ecnu 6nmkanwen ropusoHTanbio sIBMsieTcs
NMOMNOBMHHASA rOpM3oHTanb, TO 3a YpOBEHb BOAbl BOAOEMA NpUHMMAETCs
3HayeHne OSTOM T[OPU3OHTaNM, YMEHbLUEHHOE Ha YeTBepTb CeYeHUs.
3HayeHus YpOBHSA BOAbI, OnpeaenéHHble Mo ropuM3oHTansiM, 3anucbiBatoTCs
C TOYHOCTbIO, obecneynBaemMon BbICOTOM ceveHns ropusdoHTanen (1/2 vnu
1/4 ceveHns).

7.3.3 MNnowagb BOgOEMa u ero Bogocbopa. lNnowage BogoéEMa
onpenenseTcd NnyTéM namepeHust eé Ha undgpoBor Tonorpadguyeckomn kapte
UM KOCMUYECKOM CHMMKE COOTBETCTBYHOLEro Macwrtaba B npegenax,
orpaHun4eHHbIX 6eperoBon NMHMEN gaHHoro Bogoéma. OcTposa B nnowaib
BOOOEMOB He BKIo4aloTcs. B nnowaabs Bogocbopa BogOEMA BKITHOHAKOTCS
nnowanb, OrpaHudeHHass BOAOpa3feribHOM §NWMHWMEN, nnowagb Camoro
BOOOEMaA C oOCTpoBaMu, a Takke nMnowaanm 3aMKHYTbIX BRaguH,
HaxoasLWmxcsa B npegenax sogocbopa [1].

[aHHble o nnowaan BOOOEMOB W BOAOCOOPOB NpMBOOATCA C
TOYHOCTbLIO, obecrneunBaemon crnocobamm UnIMEpPEHMS U MacliTabom
ncnonb3yemblx KapT. TOYHOCTb OKPYIMEeHWUs 3HAYeHW MpPOM3BOOMTCHA B
COOTBETCTBUU N Tabnuuen 7.3.

B N'MC-nporpammax MMerTCs crneunannu3npoBaHHble NHCTPYMEHTDI
namepeHua nnowagm obbektoB. [Ana nonydeHus Haubonee TOYHOro
pe3ynbtata He0O6XOAMMO YCTaHOBUTbL Tpebyemble eanHULbl N3MEPEHUN U
cnpoeumpoBaTtb UUGPOBYIO KapTy B PEKOMEHAOBaHHYK MpOeKkuuio (CMm.
pasgen 5).

7.3.4 baturpadudeckad kpuBas (KpuBas nnowagen) BogoEMA.
KoopanHaTamu 6aturpadunyeckon KpuBon ABnSOTCS abCoNOTHbLIE BbICOTbI
unu rnybuHbl YpPOBEHHbIX MOBEPXHOCTENW BOAOEMA M nfowagum 9Tux
YPOBEHHbIX MOBEPXHOCTEN (PUCYHOK 7.8).

OnpepeneHune 3HaveHun Baturpadomyeckon KpuBowm MpPOU3BOAUTCA
no 6aTMmeTpmyecknm kaptam, no Tonorpaduyeckum KapTam, Ha KOTOpbIX
penbed OHa BOAOEMOB M300paEéH un3obaTtamu, ropuM3OoHTaANsIMU Unu
oTMeTKamu rnybuH, a Takke No pesynbTataMm npomepa rinyouH 3XONoTOM.
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PucyHok 7.8 — lNMpumep 6aturpaduryeckomn KpnBon osepa

7.3.5 Ob6béMHasa kpueas BogoéMa. [Npu oueHke BOAHLIX 3anacos
BoOoOEMa Oonbluoe 3HayeHne uMeeT KpuBasi u3MeHeHust OObéma C
rnybuHon, npeacTtaeBnstowas cobon rpaduk cBasnm obbEma Bogoema C
YPOBHEM BOAbl B HEM (PUCYHOK 7.9).
OnpepeneHne 3HayeHUn O0O6BLEMHOW KPUBOW MPOM3BOOMTCA MO TEM
)Xe AaHHbIM, 4YTO 1 BaTUrpadU4EeCcKon KpMBOW.
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PucyHok 7.9 — Npumep 06bEMHOM KpMBOKM 03epa
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KoopamHaTtamn 0OBLEMHOM KpMBOW SBNAKOTCA abCOMOTHbIE BbICOTHI
nnu rmy6buHbl YypOBEHHbLIX MOBEPXHOCTEN BOAOEMA 1N 06BEM BOAbI B BOOOEME
00 KaXXOon YpOBEHHOM MOBEPXHOCTH.

B TpaamumMoHHbIX MeToaax BblumucneHui [1] o6bEm Boabl B M3 Mnu km3
ansa nobown rnyBbuHHOM 30HbI BblUMCASIETCA No hopmyne

_ (Fi+Fi41)(Hi—=Hi11)
v; = >

(7.1)

nnn

Fi+F; Ziy1—Zj
vl — ( i l+1)2( 1+1 l) , (72)
roe Fi - nnowanb ypOBEHHOW NOBEPXHOCTY;

H; - abcontoTHas BbICOTa YPOBEHHOWN NOBEPXHOCTH;

Zi=Ho-H, - rmybnHa ypoBEHHOI MOBEPXHOCTW.

[na nocnegHen 3oHbl 06BLEM onpeenseTcs no gopmyne
Fr(z —-Z
vl'[ — n( Ma?)KC H) ’ (73)
rO€ Zwaxc - OTMETKA MaKCUManbHOW rnybuHbl BOAOEMA.

O6wun o6bEM BOAbI B BOAOEME OnpeaenseTcs Kak Cymma YacTHbIX
00BEMOB IMYOUHHBIX 30H

Vo =Xkovi, i=1,23 ,n (7.4)

O6bém BoAbl OO BbIGpaHHOW YPOBEHHOW MOBEPXHOCTM BOAOEMA
onpegensieTcs no opmyne

Vi=v;+vi4+...tv, 4+, (7.5)

B MMC-nporpammax 3aBncMmMocTb 06bEMa 1 nnoLwagn Bogoema ot
YPOBHSI BOAbl B HEM onpegensaeTcsa no uMdpoBon mogenu penbeda gHa
n3y4yaemoro Bogoéma.

7.3.6 MakcumanbHass rnybumHa Bogoéma. OTmeTka rnybuHbl,
nmewwass Hambonbllee 3Ha4YeHMEe, MPUHUMAETCA 3a MaKCMMarnbHYH
rnybuHy Bogoéma.

Ecnun Ha Tonorpaduyeckon kapte nsobpaxeHune penbeda gHa aHo
TONbKO n3obaramu, To onpegenuTb MakCMMarnbHYH ryOBuUHY C 4OCTaTOYHOWN
TOYHOCTbIO HEBO3MOXHO. B o0wem cnyyae (ecnu OTCYTCTBYKOT Apyrue
NUCTOYHMKM) no wm3obataM Ha KapTe peKkoMmeHayeTcs onpefenaTb
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MakcumarnbHyto rnybuHy nNpubNmKeHHO Mo crneaylwmM  YCNOBHbIM

npasunam [1]:

- ecnn un3obpaxeHne penbeda gHa gaHo wm3obatamm C MNOCTOSIHHbLIM
ceyeHveM, TO 3a MakcumarnbHyt rrybrHy npuvHuMaeTcs Haubonbluee
3HayeHne n3obaTbl, YBENMYEHHOE Ha 1/3 MPUMHATOrO Ha KapTe ceyYeHus
n3obar.

- €CNu Xe Ha KapTe NpMMeHeHa ckonb3slwas wkana nsobar (2, 5, 10, 20 n
T. N.), TO 32 MakcuMarbHy rMyobnHy BogoEMa NPUHUMAETCS 3HAYEeHue
Hanbonbwen unlobaTbl, yBenuyeHHoe B 1,5 pasa, B cnyyae, korga
nnowanb, OrpaHMyeHHas aTon wu3obaTton, cocTtaBnsieT 6onee 0,1
nrowagM Bogoéma, n B 1,2 pasa, korga ata nnowagb MeHee 0,1
nnowaan Bogoéma.

7.3.7 CpegHas rnmybuHa Bogoéma. B TpaguumoHHbiXx MeTogax [1]
BblYMCNEHNE cpeaHen rnybuHbl BogoemMa nNpon3BoguTest No goopmyrne

n i H- . .
Yi=o(Hj Hzl;;)(Fl+Fl+1) (7.6)

7 =

Ecnu ceyeHne n3obaT Ha kapTe MMeeT MOCTOSIHHbIA MHTepBarn, TO
dopmyna MoxeT ObITb 3anucaHa B BUae

Az YT (Fi+Fiy1)
2Fp

Z= , (7.7)
roe Az - ceyeHue nsobar, Mm;

Fi - nnowagun ypoBeHHbIX noBepxHocTten (oT 0 go n);

Hi - BbICOTBI (rNYyOUWHbLI) YpoBeEHHbIX noBepxHocTen (o1 0 4o n);

Fs - nnowaab Bogoéma.

Ecnn nssecteH 06bE€m Bogoéma Vo, TO CpeaHioto rnyoburHy ero MoXxHo
onpeaennTb No dopmyne
N ¥
7= (7.8)

Fp

3HauyeHusa cpegHen rmybuHbl cnegyeTt OKPYrnvTb B 3aBUCMMOCTU OT
rnybuHbl BOgOEMa B COOTBETCTBUM C pekoMeHAaunsammn Tabnuubl 7.5.

B TIUC-nporpammax cpegHsis, MUHMManbHad W MakcumarnbHas
rny6buHbl BOgOEMaA NOSy4YarTCs aBTOMAaTUYECKM NPU NOCTPOEHUN LMdpoBO
modenu penbeda gHa BogoEma.

69



CTOITW 52.08.40-2017

Tabnuua 7.5 — OkpyrneHue 3HadeHun cpeaHen rnyobvHbl BOgoEMa

CpegHsada rnybuHa Bogoéma, M | CTeneHb OKpYrneHnsa 3HavyeHun, m
o 1,0 Jo 0,1
Ot1pm010 [o 0,5
Ot 10 go 100 Ho 1
Bonee 100 Jo 5

7.3.8 O6bém BOObl B BOAOEMEe. B TpaguUMOHHBLIX MeToaax
onpeneneHne obbéma BoAbl B BOOOEME MNPOU3BOAUTCA MO OOBLEMHOM
kKpmBon (chopmyna 7.2) nnbo no nnowagn BogoEéma M CpegHen unu
MakcumarnbsHou (Ans mansix Bogoémos) ero rnybuHe [1]. B nepsom cny4vae
00BLEM BbIYMCNSAETCA MYTEM YMHOXEHMsI nnowiagu Bogoéma Fs Ha ero
cpeaHoto rnybuHy z

Bo BTOpOM cny4ae, korga n3BecTHa He cpeaHss rnybuHa, a Tonbko
MaKkcuMmarnbHas Zuae, OOBEM BOOOEMA onpeaensetTcs NpUONMXKEeHHO Mo
dopmyrne o6bEMa KOHyca

Vo = FBZT (7.10)

7.3.9 MNonHbI 1 NonesHbI 06bemM BogoxpaHunuila. MNMonHeii 00 bEM
BOAOXpaHunMwa — 370 OO6bLEM Mpu HOPManbHOM MOAMOPHOM YpPOBHE
BogoxpaHunuiia (HIY). OH onpegenseTcs BbICOTOM NIIOTUMHBI U 3a4aeTcs B
npoekte BogoxpaHunuwa. CornacHo [1] nomnHbIN 06BEM BOAOXpPaAHUNMLLA
yCTaHaBnuBaeTca No KoopauHaTtam O6bEMHOW KpmBOWM NGO NO cpeaHewn
rnybvHe v nnowaau BogoémMa Fg npu HOpmarnbHOM MOAMOPHOM YPOBHE
(HIY) no opmyne

Vi = FpZ (7.11)

Ona  onpegoeneHuss nonesHoro OObEMA  BOAOXPaHMNMLLA,
npegcraensowero cobon pasHOCTb Mexay MOfHbIM O6béMoOM Vi 1
MEpPTBbIM 0OBbEMOM BOoAoOXpaHunuuwa Vy,, HeobxoauMmo uMMeTb: nnouwaib
BOogOXpaHunua Fs, OTMETKY BbLICOThI 3epkarna BoAbl Hss, OTMETKY YPOBHS
MEpPTBOro 06béMa Hyo M NIoLaab NOBEPXHOCTUN FOPU3OHTANBbHOIO CEYEHNS
BOAOXpaHMINMLLA Ha YpOBHE MEPTBOro 06bEMa Fyp.
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3HauveHua Fz 1 Hss 00bIMHO OTOOpaxakwTca Ha Tonorpadmyeckmx
KapTax.

OTmeTKM ypOoBHSA MEPTBOro o6 béma Hyoe BOOOXpaHMNuLLA U NoLaan
NOBEPXHOCTN FOPU3OHTANIbHOIO CEYEHUSI BOAOXPAHUITMLLA HA 3TOM YPOBHE
Fuo ©epyTCa U3 NnpoekTa BOAOXpaHUNULLA.

Ecnn nsBecTtHa nuwb oTmeTka YpOBHS MEpTBoro obvéma (YMO),
HeobXx0AMMO Ha KapTe NYTEM MHTEPNONSALNN Mexay OCHOBHbIMU n3obaTamu
n oTMeTKamu rnybuH npoBecT n3obarty Co 3Ha4YeHMeM, paBHbIM OTMETKE
YMO, a 3atem uM3MepuUTb OKOHTYpPEHHy el nnowanb Fuw.. [Hanee
onpeaennTb MEPTBLIN 06BEM BOAOXPaHUNULLA MO hopmMmyne

V, = EnZ' (7.12)
roe z° - cpegHas rmybuHa Bogoxpanunuwia ot YMO;
Fuvo - NNowagb NoBEPXHOCTU BogoxpaHmnumwa npu YMO.

MonesHbii 06 bEM BOAOXPAHUNMLLA BbIMMCNAETCA NYTEM BblYMTAHMUS
13 NOJSIHOro 06bEMA Viny MEPTBOro 06BbEMA Vi

Vrms = Vr[JIH - VM (713)
7.3.10 nnHa, cpegHsas 1 makcMmarnbHasa LWMpUHa BOAOEMA.

OnunHa Bogoéma npeacraBnsieT cobon HanbonbLLy NPOTAKEHHOCTb
BOOOEMA Mexay NMpPOTMBOMNONOXHbIMKM Beperammn nNo ero oceBomn nuHum [1].
OHa onpepensetca nNyTéM  HENOCPEACTBEHHbIX  U3MEpPeHMn  no
Tonorpadgudeckon kapte. [Ond 3Toro B OTAENbHOM, paboyem crnoe Ha
paBHOM paccTosHMM OT 6eperoBo JIMHUM MNPOBOAMTCA CPedHss, Wnu
oceBasi NMMHUA ANMHBI Bogoéma (pucyHok 7.10).

MakcumanbHas WwuprHa BogoémMa — 3TO Hambonbluee paccTosiHue
Mexay npoTUBOMONOXHbIMM Beperamm BOOOEMA, M3MepsiemMoe Mo
HanpaBfeHunto, NePNeHANKYIIAPHOMY JIMHUK OnnHbI (PUCYHOK 7.10).

CpepHss wupuHa BOAOEMA B BbluUCHSETCA Kak OTHOLWIEeHue
nnowaam Bogoéma Fs K ero anvue Lg
B==t (7.14)
Lp
PesynbTaTbl onpefeneHvin AONUHLI, cpedHe U MaKCcUManbHOM
LWNpWHBI BogoéMa okpyrnattcsa 4o 0,5 km npu nx 3HadeHnsax meHee 10 km n
0o 1 kM npu 3HayeHnsix 6onee 10 km [1].
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PucyHok 7.10 — K onpegeneHuto gnvHbl 1 MakCUManbHOW LUMPUHBI
BOOOEMA

7.4 OnpepneneHue Mopdonornyeckmnx XapaKTepucTuk
BOgoCcOoOpoOB

7.4.1 Mopdornormieckne xapakTepucTMku BogocbopoB BOAHLIX
OOBLEKTOB WMCMNONb3YITCA ANA y4éTa BRVAHUA (pur3MKo-reorpadmyeckmx
0COBGEHHOCTEN CTPOEHUsI MOACTUNAOLWEN MOBEPXHOCTU U MOYBOrPYHTOB
BogocOopa Ha BOAHLINA PEXUM pek n Bogoémos [1].

K mopdonormyeckum xapakTtepucTukam BogocbopoB  BOOHbIX
00beKkToB, OKasblBaloLWmMX Hambornee cylleCTBEHHOE BMWSHWE HA BOAHbLIV
pexumMm, OTHOCATCA cnegylowme: OTHocuTenbHaa  3abONOYEeHHOCTb,
NecucToCcTb, pacnaxaHHOCTb, 3aKapCTOBAHHOCTb, O3EpHOCTb obwas wu
B3BELlEeHHas, ypOaHM3MPOBAHHOCTb,  OSIE4EHEHHOCTb  MOBEPXHOCTU
Bogocbopa, a Takke CoCcTaB NOYBOIPYHTOB U XapaKTepuctuka penbeda.

Ona ypnoGcTtBa onpegeneHvs nrowiagen pasfnuyHbiX Yyrogum no
LMGPOBLIM KapTaM WUiM KOCMUYECKMM CHMMKaMm C mucnonb3oBaHuem [UNC-
nporpammMm HeobxoouMmMo co3faTb oTAenbHble pabouve crnou, B KOTOpble
NoMeLLLalTCAa KOHTYpa nroLwagen atux yroguin. Pacyet Mopdonorniyecknx
XapaKTepuCcTUK BOAOCOOPOB NPON3BOANTCSA cornacHo pasgeny 4.1.6.

7.4.2 QOasépHocTb Bogocbopa nogpasgendetcs Ha  obuwyto
(oTHOCUTENDBHYIO) N CpeaHEB3BELLEHHYO [1].

Moo oTHocUTenbHOW  O3EPHOCTLID  Bogocbopa  MNoHMMaeTcs
OTHOLUEHNE CYyMMbI NIIOWAAEN BCEX MPOTOYHbLIX N OECCTOYHbIX BOLOEMOB
(kpome BHYTPMOOMOTHBLIX 03EpP) Ha Bogocbope Kk obwen nnowagm
Bogocbopa gaHHoro BogoToka. OTHOCMTENbHAas 03EPHOCTb BblpaXKaeTcsa B
npoueHTax.
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CpepgHeB3BelLleHHaAss  O3EpPHOCTb  ANs  HEMpPOTOYHbIX  03ep
onpenenseTcd OTHOLEHNEM CyMMbl NPOU3BeAeHN Nowaan HenpPoOTOYHbIX
BOOOEMOB Ha Miowagb WX BOAOCOOPOB K KBagpaTty obuwen nrowanu
nccnegyemoro sogocbopa n onpegensietca no gpopmyne 4.9.

BbluMcneHHble 3HaYeHNss 03EPHOCTM 3aMUCbIBAOTCS C OKPYrieHnem
0o 1%.

7.4.3 3abonovyeHHoCTb BoAocCOOpa XapakTepu3yeT CTerneHb
MOKPbITUS MOBEPXHOCTU BoaocObopa 6GonoTtaMy  pasnuyHbIX  TUMOB.
KonnyecTBeHHO OHa BblpaXaeTcsi OTHOLIEHMEM CyMMapHOW nnowaau,
3aHATONM OonoTtamu, K nnowagu Bogocbopa. CneposatenbHo, Ans
onpeneneHnss OTHOCUTENbHOM 3ab0oNoYeHHOCTN HeobxoaMmMo M3MepPUTb
CyMMapHyto nnowiaab 60n0T, pacnonoXxeHHbIX B Npeaenax nccrnegyemoro
Bogocbopa, KOHTypbl KOTOpbIX BbIAENAKTCA B COOTBETCTBMM C
pekoMeHgaumamMu npeablayuiero pasgena.

maponorudeckad ponb GONOT M, B YACTHOCTWU, BMUSIHUE UX Ha
PEYHON CTOK N UcnapeHme 3aBUCAT OT TUNOB BGONOT 1 pacnonoXeHns Ux Ha
Bogocbope. [lostomy, kpome o0Owen 3abonoyeHHocTn Bogocbopa,
BbIAENAKTCA U U3MEPSATCS NNoLaan BEpXoBbiX 6ONOT U HN30BbIX 60M0T,
KOHTYpbl KOTOPbIX YCTaHaBNMBaKTCA Ha TonorpaduyeckMx kapTtax c
MCMonb30BaHNEM MOPOreosiorMdecknx KapTt. BenmumnHbl 3abonoyveHHOCTH
npmMBOAATCA C OKpyrneHvem ao 5% [1].

7.4.4 lNon OTHOCMTENBLHOW NECUCTOCTbD BoAgocOopa MOHMMaeTcs
BEMMYNHA, XapaKTepuayoLlasi CTeNeHb NOKPbITUA NOBEPXHOCTM Bogocbopa
OPEBECHON pPacTUTENbHOCTLIO, BbIpaXXEHHass B MNpoOUeHTax OT obuwen
nnowaawn sogocbopa.

Ona onpepeneHnss OTHOCUTENbHOM NECUCTOCTU  Heobxoanmo
N3MepuTb NIOLaAM BCEX NECHbIX YTOAMN, rPaHMLbl KOTOPbLIX YCTAHOBMEHDI
B COOTBETCTBUM C NpeablayLLnM pa3genom, CyMMMpoBaTh MX U OnpeaenvTb
npoueHT OoT nnowaan Bogocbopa. Takke B MpoueHTax OT nnowaan
BogocOopa onpeaensaeTcsa cTeneHb NOKpbITUS Bogocbopa 3ab0ono4eHHbIM 1
cyxogonbHbiM fiecoM. [lpy HeobxoguMMOCTM NecHble  Yroabsi MOXHO
noapasfaenvTb Ha TUnbl (XBOWHbIE, JIMCTBEHHbIE, CMELLAHHbIE).

BennunHbl OTHOCUTENBHOM NEecMcTocT Bogocbopa oKpyrnaTcs 40
5% [1].
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7.4.5 Nog oTHOCMTENBbHONM pacnaxaHHOCTbLIO Bogocbopa noHMMaeTcs
OTHOLLEHWE CyMMapHOM nnowaan naweH Ha Bogocbope Kk nnowaau
BogocOopa, BbipaXXeHHOE B TMpPOLEHTaxX, XapakTepuayloulee CcTeneHb
HapyLUeHHOCTM MNOBEPXHOCTM BOoJocbopa  BCMALIKOW,  CyLEeCTBEHHO
BNUSAIOLLEN Ha BOOHbIN pexum [1].

Onpepnenexve rpaHuy pacnaxaHHbIX nnowaaen Ha
TonorpacuYecknx Kaptax COMPSHKEHO C HEKOTOpPbIMU  TPYOHOCTSIMM,
MOCKOSbKY OHM HE MMEIOT CrneLmnanbHOro YCroBHoro 3Haka. oatomy nepeg
N3MEpPEHNSIMN HEOBXOOMMO YETKO YCTaHOBWUTbL FpaHuUbl pacrnaxvBaembix
yrogun, pykoBOACTBYSICb PEKOMEHAALMAMN NpeablayLero pasaena.

3aTeM Npou3BOAMTCS U3MepeHne NNoLwaan BCex KOHTYPOB MalleH,
HaxoOMTCA CyMMmapHas WX nnowagb W onpenensietcsa  MpoueHT
pacnaxaHHOCTW OT nnowiaan Bogocbopa.

Mpwn onpegeneHnn OTHOCUTENBHOW pacrnaxaHHOCTN peKoMeHayeTCs
MCMNOMb30BaTh TakkKe AaHHble Y4€Ta CerbCKOXO3AWCTBEHHbIX OPraHoB, HO
npy 3TOM Heobxoanmo TLaTenbHO NPOU3BECTU pacnpeaeneHve nnowaam
pacnaxaHHblX yrogui no Bogocbopam, Tak Kak OHW, Kak npasuno,
npmMBOOATCA NO aAMUHUCTPATMBHBLIM panoHam unu xosancteam. Cregyet
Takke obpalwiatb BHUMaHWE Ha XapakTep CerbCKOXO3AWCTBEHHbIX Yroaun,
Tak KaKk B 3TUX MaTepuanax OHU He BCe SBMSATCA NalHAMU (BbIrOHbI,
CEHOKOCbI 1 T.M.).

OTHOCUTENbHAA pacnaxaHHOCTb BOAOCOOPOB  NpMBOAMTCA C
okpyrneHnem 0o 5%.

7.4.6 CocrtaB no4BOrpyHTOB Bogocbopa. MexaHuyeckun cocTtas
MOYBOrPYHTOB, Cchnaralwwmx MOBEpPXHOCTb  BOAOCOOpa, oOKasbiBaeT
CYLIEeCTBEHHOE BNUAHME HA ero BOAHbIN pexum. [na xapakrepucTukm
NOYBOrPYHTOB OnpeaendTcs 4onu nnowagu sogocbopa, BblpaXeHHbIE B
npoueHTax, 3aHdATble creaylwuMy  NOYBOrPYHTaMWU:  MMUHUCTLIMM,
CYIMWHUCTBIMU, CynecYaHbIMKU, NecYaHbIMNU U KaMEHUCTbIMU (CKeneTHbIMK)
[1].

0Ona BbligeneHus rpaHvl 9TUX KaTeropui rpyHTOB MCMONb3YHOTCA
rocy4apCTBEHHblE MNOYBEHHble KapTbl MacwTtabos 1:500 000 wnm
1:1 000 000.

Ona onpegeneHnss MNOYBOrPYHTOB MOBEPXHOCTM  Bogocbopa
HeobXxoOUMO BbIAENUTbL Ha MOYBEHHOM KapTe OCHOBHblE KaTeropuu
NMOYBOrPYHTOB  MNyTéM  0000LWEHMs  KOHTypoB  Oonee  geTarnbHbIX
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rnoApasfdeneHnin, MokasaHHbIX Ha MOYBEHHbIX KapTax W MNpoBeAeHue
KOHTYPOB BblE€NEHHbIX MOYBEHHbIX KOMMEKCOB.

ToyHOCTb onpefeneHns 3Ton XapakTepucTukn Bogocbopa 3aBucuUT
OT TOYHOCTU COAEPXKaHWS MOYBEHHbIX KapT U ux mMacwTtaba. YuntbiBas
BO3MOXHOCTU COBPEMEHHbIX CrocoboB MOYBEHHOro KapTorpadupoBaHus
Tepputopun 1M MacwTaboB MOYBEHHbIX KapT, TOYHOCTb OMpeaeneHus
nnowaan KOHTYpPOB OTAEeNbHbIX TWUMOB MOYBOrPYHTOB B npegenax
Bogocbopa OTHOCUTENbHO HeBbicokad. B  koHeyHOM cuyéTe 9aTa
XapakTepucTuka MOXeT OblTb onpegerneHa He ToyHee 5% ansa GonbLimx
Bogoc6opos (6onee 1-2 Thic. kM?) 1 okono 10% Ans OTHOCUMTENBbHO MarnbixX
BoOocbopoB (MeHee 1-2 TbiC. KM?) C YBSI3KOW No obLwei nnowaam sogocbopa
nnowagen BCEX KaTeropum no4vBorpyHToB. C  TakOW e TOYHOCTbLHO
NpMBOOATCA 3TV aHHble B Tabnuuax xapakTepucTuk BOAHbIX 0ObEKTOB CO
CCbINKON B OOBSACHEHUsIX K Tabnuue Ha mMacwTab M rog cocTaBreHus
NCNONb30BaHHbIX MOYBEHHbIX KapT.

7.4.7 3akapcToBaHHOCTb Bogocbopa.

Ha Tonorpadudecknx kapTax KapCTOBble panoHbl M3obpaxarTcs
HeOoCTaTOYHO TOYHO (HEeT rpaHuL, pacnpocTpaHeHus). Ha kapTax KpynHoro
mMacwTaba cneumnanbHbIM YCMOBHbIM 3HAKOM M300paxarTca Menkue
KapCTOBble BOPOHKW, HE BblpaxarLimecs B MaclwTtabe kapTbl, a KpyrnHble,
KOoTopble Bblpa)kaloTcs B MacwTtabe kapTbl, M30bpaxatTcs C MOMOLLbLO
ropusoHTanen, kKak v gpyrme @Qopmbl penbeda, HO B paroHax
pacrnpocTpaHeHust aTux oopm gaétcsa nognuck "kapct”. Bcé a1o nossonsieT
BblAENUTb PanoHbI PacnpoCTpaHeHNs KapcTa NuLlb C U3BECTHOW CTEMEHbLIO
npuobnmxeHnss, obecneuymBalolen OnpedeneHne  3akapCTOBaHHOCTU
Bogocbopa ¢ TOYHOCTbIO He Bbiwe 10-20% [1].

[ns onpegeneHns 3akapCToBaHHOCTM BOAOCOOPOB pekoMeHayeTcs
ncnonb3oBaTb  CrneuuanbHble  rMOPOreonorMyeckMe  KapTbl  M3OaHWUS
MwuHuncTepctBa reonormm u oxpadHbl Hegp CCCP wunu 6onee nosgHue
depnepanbHOro areHTCcTBa NO HEAPONONb30BaHWUIO Hambonee KpynHOro
mMacwTaba, Ha KOTOpbIX M306paxatoTCsl paloHbl PacnpoOCTPaHEHUs KapcTa.
OTK KapTbl HAXOOATCA B TEPpUTOpPUATIbHbIX rEONIOrM4YEeCcKnX yrnpaBneHnsx un
MOryT ObITb NOMy4YeHbI MO 3anpocy.

HeobxoanMo ycTaHOBUTbL Ha TMAPOreosiorMyeckoit kapTe rpaHuubl
nnowlagei ¢ KapcTOBbIMU SIBMEHUSIMUM (K HUM OTHOCSITCS  paWiOHbl
WHTEHCMBHOIO MPOSIBNIEHNSI KapCcTa Ha MOBEPXHOCTU, Y4aCTKU NPOSIBIEHNS
KapcTa B runcax, M3BeCTHSIKax M OpYrMX KapCTyHOLMXCA Nopodax, a Takke
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y4yacTkM pas3BuTUS OPEBHEr0 KapcTa), KOTOpble MOKa3blBAOTCA Ha kapTax
pPasnNMYHbIMI 3HaKaMMm.

CteneHb 3akapcToBaHHOCTM BOoAoOCOOpa BblpaXkaeTcsl B NpoLeHTax
oT obuien nnowagu.

To4HOCTb onpeAeneHns 3akapCTOBaHHOCTU BogocOopa 3aBUCUT OT
MacwTaba rmagporeoniorMdecknx KapT M TOYHOCTM M300paKeHUs Ha HUX
namepsieMbix 06bekToB. KpynHomacwTabHble KkKapTel obecneuvvBatoT
onpegeneHve 3TOM  XapakTepuUCTMKM C  norpewHoctelo 5%, a
cpegHemacluTabHble - He TouHee 10%.

7.4.8 Tlog ypbaHmampoBaHHOCTbIO Bogocbopa  MNoHMMaeTcs
OTHOLUEHME nnowiagun, 3aHATOM HACENEHHbIMW MyHKTaMKU U ObbekTamum
NPOMBILLNEHHOrO, CESIbCKOX03SMCTBEHHOIO U OOPOXKHOIO CTPOUTENLCTBA, K
obuwien nnowaan Bogocbopa, BblpaXeHHoe B npoueHTax [1].

Mnowagn BogocGopa, 3aHATble 30HaMyu Ge3penbCoBbIX AOpPOr,
onpefenswTca NoO AfWHE [AO0por, M3MepsemMon no Tonorpadmyeckum
KapTaMm, 1 LUMPUHE OO0 KaHaB, NOKa3blBAEMOW Ha KapTax HenocpeacTBEHHO
Ha YCINOBHbIX 3HaKax aBTOCTpah, YCOBEPLLUEHCTBOBAHHbIX LLOCCE W LLOCCE.
Tak kak y aBTOCTpad Ha KapTax nokasbiBaeTcs LWMpUHA O4HOW MOSIOChl U
KONMMYEeCTBO MOMNoc, TO oOLllasl WunpuHa 30HbI aBTOCTpadbl onpeaensieTcs
YMHOXEHMEM  LUMPWMHbI  OOHOM  MOMOCBbI  Ha  KOMWYECTBO  MNOJOC.
YpbaHnsnpoBaHHOCTL BOAOCOOPOB BbluMcnseTcs n okpyrnsetcsa 4o 1%.

7.4.9 lMog oneneHEHHOCTbIO Bogocbopa MOHMMAETCs MOKPbITUE
nnowaan Bogocbopa MHOFONETHUMU  MeAHVMKaMKM, CHEXHUKaMun U’
Hanegamu, BblpaXeHHoe B npoueHTax. [na onpegeneHns onegeHEHHOCTU
Bogocbopa TpebyeTcs onpenennTb 00y nrowanb ykadaHHbIX 06bEKTOB
W BblMMCNNTb OTHOLLEHWE eé K nnolaan sogocbopa B npoueHTax [1].

BbluncneHHble BeNUYMHbl oneaeHEHHOCTU okpyrnstoTes 4o 1%.

76



CTOITW 52.08.40-2017

8 PekomeHpaumMm no onpegeneHnto MopdoMeTpPU4eCKnx
XapaKTepUCTUK BOAHLIX OOBLEKTOB Cywwu € ucnonb3oBaHmem UC-
TexHonormm

8.1 MoaroTtoBka Tonorpadunyeckomn OCHOBbI K
KapToMeTpu4ecKkum paboram

8.1.1 MNopgroToBka kapTorpadnyecknx MaTepmarnos.

Mpn nogrotoBke LMGPOBON BEKTOPHOWM KapThl K KAPTOMETPUYECKUM
paboTaM oO4YeHb BaXHO €€ npaBWUNbHO PacnonoXUTb W OpraHn3oBaThb.
Mcxoga um3 crosiwen 3agadv U MMeWwmuxXcsl Tonorpamyecknx AaHHbIX
BblOMpaloT NMCTbl KapT, MacwTab, nNpoekuMio U CcucTeMy KoopauHat
COOTBETCTBMM C pasgerniom 5.1.

3atem onpenensieTca MHdopMaums, HeobOxogumass  Ons
COCTaBnNeHusa KapTbl, HanNnpumep, peku, o3zépa, Gonota, goporu, penbed,
HaceneHHble MyHKTbl, MOYBbl, PACTUTENbHOCTb W T.4. W3 ULMPPOBbIX
Tonorpadu4eckmx AaHHbIX BblOMPaOTCA COOTBETCTBYIOLLME CIOW.

B COOTBETCTBUMU c pasgenom 6.1 ycTaHaBnuBeaeTcH
MECTOMNONOXEHNe  rpaHuubl  uccriegyemoro  Bogocbopa.  JlnwHAs
MHdopmMaLums MoXeT BbITb yaaneHa ¢ UMdpoBON KapThbl.

8.1.2 HaHeceHne ceTu rMApPOSIOrMYECKNMX TMOCTOB W CTaHUUMN.
MonyyeHHyto UundpoBYHO KapTy Bogocbopa BogHoro ob6bekta, npu
HeobxoanMocCTH, MOXHO  [AOMOMHUTL  AaHHbIMWU, cofepkaliumm
MHOPMaLMIO O KOOpAMHATax MYHKTOB TMAOPONOrMYecknx HabnogeHun,
pacrnonoXeHHbIX B npefenax KapTbl. OTW [aHHble ObiBalOT HEOOXOAUMBI
Ons onpedeneHust 3aMblkalolero CTBOpa Ha peke Ans HaxoXaeHus
KOHKpeTHoro BogocbopHoro 6acceriHa k gaHHOMy MOCTY.

8.1.3 lNocTpoeHne umdpoBon Moaenn MeCTHOCTH.

Mo gaHHbIM LMGPOBON BEKTOPHOW KapTbl CTPOUTCS TPUaHrynsunMoHHasi
BekTopHas mogenb penbeda mectHocTn (TIN). C e€ MoMOLLbO MOXHO
onpeaennTb YKMNOH CKIMOHOB Bogocbopa, nnowagb U ob6béM BOAOEMA,
NonyYnTb NPOAOSIbHLIN M nonepeyHsble npodunu sogotoka. TIN - mogenb
MOXHO npeobpasoBaTb B PacTpoBYl (CETOYHYK) Modenb MecTHocTu. o
CETOYHOM MOAENN MECTHOCTM MOXHO TaKKe onpenenuTb CPeaHIo BbICOTY
N YKINOH CKMOHOB BogocOopa, nnowagb, 0o6bEM M cpegHo rmybunHy
BOAOEMA, NOMYYnTb NPOAOSBbHbIA 1 MONepeYHble NPodmnn Bo4OTOKA.

Mpn Heo6XxoOUMOCTM MOXHO crpoeunpoBaTb MNobbie NMHENHbIE U
nnowagHble ob6bekTbl Ha TPEXMEPHYKD MOBEPXHOCTb U Mepecuyntatb UX
OJMHBI U NNoLWaan ¢ y4€ToM penbeda MECTHOCTM.
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8.1.4 NogrotoBka KOCMUYECKNX CHUMKOB.

leorpadpmnyeckas npmBs3Ka KOCMUYECKOrO CHUMKa. CHUMMOK, He
UMerLwmn reorpadmyeckyto NpMBA3KY, MOXHO NPUBSA3aTb BPY4YHYyHO [25].
Ecnn n3BecTHO B Kakon cUCTEMe KoopAMHAT HaxXoOUTCHA CHUMOK, YTO OH He
UMeeT WCKaXeHUW, a Takke KoopauHaTbl JIeBOro BepxHero yrra
n3obpaxeHusa, macwTtab n paspelleHve, TO MOXHO BbIYUCNUTb, YeMy
COOTBETCTBYET OAMH MNWKCeNn Ha MECTHOCTU  (NPOCTPaHCTBEHHOE
paspelueHne) n co3gatb HeobxoamMmbli barn NPUBA3KN.

[Ona onucaHna danna npuBA3KM [OCTATOMHO 6-TWU napameTpoB
(pncyHok 8.1):

—A - macwTab pacTtpa no ocu X; pa3mep nukcena no ocu X (Hanpuvep, B
1 eanHunue pactpa 10 meTpoB);

—B - macwtab pactpa no ocu Y; (OTpuuaTenbHbIN pasmep nukcena no
ocm Y obbAcHAETCA  pasHUUEn Mexay Hadanom - KoopauHaT
n3obpaxxeHnst u reorpadnvecKkon CUCTeMbl koopauHaT. B nsobpaxeHun
Hayano HaxoAuTCsl B IEBOM BEPXHEM Yriy, B reorpacmyeckon cucteme
KOOPAMHAT - B JIEBOM HUXHEM);

—C, D - napameTpbl noBopoTa. Ecnm CHUMOK HakNoHeH Ha
onpeaeneHHbIN yron Unn UMeeT NUHENHbIE NCKaXXeHUs, TO HeobxoaMMo
nogobpaTb koadpduumeHTol C n D;

—E, F - napameTpbl casura; X, Y KoOpauHaThbl LLleHTpa BEPXHEro feBoro
nukcena.

15.0000000000000
0.00000000000000
0.00000000000000
-25.000000000000
4712345.115
7854321.123

MMmMmwWoOo >

PucyHok 8.1 — INpumep cogepxaHna TUNUYHOro doanna NpmBa3Ku

Nmsa channa npuBaAskn O0MKHO coBnagaTtb C MMEHEM pacTpPOBOro
¢danna. PacnosHaBaHMe TOro0 UM MHOMO Ha3BaHWUS pacLUMpPEeHust 3aBUCUT
OT KOHKpeTHoro 0.

CywecTtByeT Tpn cnocoba 3agaTth paclumpeHue danna npuBa3Ku:

1) pacwwupeHue cocTtaBnsieTca M3 TpEx OykB: nepBasi COOTBETCTBYET
nepeon OykBe pacluMpeHus pacTpoBoro danna, BTopas - TpeTben bykse
pacwmpeHus, TpeTbs - byksa w. Npumepsbl:
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— dhanny snimok.tif cootBeTCcTBYET (hann npuesaskm snimok.tfw,

— dpanny snimok.jpg cooTBeTCTBYET hann NnpmBA3kM snimok.jgw,

— cpanny snimok.gif 6yaet cooTBeTcTBYET hann npuBaskm snimok.gfw;
2) ncnonb3yeTcs paclumpenune .wld, Hanpumep, danny snimok.jpg 6yaet
COOTBETCTBOBaTb (hann NpmBaA3kM snimok.wid;
3) k pacwupenunio npubaendetca 6ykBa w, Hanpumep, danny snimok.jpg
OygeT cooTBeTcTBOBaATH harn NpMBA3KM sNimok.jpgw.

MoxxHO npuBssaTb ann ¢ MNOMOLLBK OMOpHbLIX Toyek. OnopHble
TOYKM MUCNONb3YHTCA ANdA TpaHcopmauuu, ¢ NOMOLLLIO KOTOPOW CHUMOK
Oyoetr coBuHYT  (TpaHccopmupoBaH) B reorpadmyeckm  BepHoe
MECTOMONOXEHME.

>KenatenbHO paBHOMEPHO pacnpenenntb TOYKM MO BCeMy Habopy
pacTpoBbIX AaHHbIX (CHUMKY), @ HE KOHLEHTPUpOBaTb UX B OOHOM MecCTe.
[oGaeneHne AOOMOMHUTENbHBIX TOYEK He o0bs3aTenbHO MNoBbIWAaeT
TOYHOCTb nNpeobpasoBaHms. OBbIYHO, HAaNMYMe OAHOM TOYKU B KaXXOO0M Yriy
pacTpa U HeCKONnbkux nocepeauHe obecnevvMBaeT Haumy4ylwnin pesynbTar.
Mocne Toro, Kak 6bino gobaBneHo 4OCTaTOYHOE KOMIMYECTBO TOYEK, MOXHO
npueBs3aTb MnuM TpaHcopmMmpoBaTb HAbOP pPacTPOBLIX AAHHbLIX, YTOObI OH
COOTBETCTBOBANT KOOpAMHaTaM LUeNneBbiX [AaHHbIX. YToObl gobutbes
MaKkCMMarbHOro COBMageHus1 KoopauHaT ANd KaXOon S4Yenkn, MOXHO
BblGpaTh BUA TpaHchopmauuu.

MonuHomMuaneHas TpaHcopmaums ONTUMM3MpPOBaHa ans
cobniogeHns obLen TOYHOCTU, HO He rapaHTUpyeT NOKanbHOW TOYHOCTU.
MonnHoM HyrneBoro nopsiaka 4acTto MCMoSb3yeTcs B CuTyaumu, Korga
OAHHbIE YXX€ MMEIT MPOCTPAHCTBEHHYIO MPUBA3KY, HO HeGOonbLION CcoBuUr
MOXET YCTPaHUTb CUCTEMATUYECKYHO OLLNOKY. [INs BbINOMHEHUSA CMELLEeHNS
OAHHbIX MOMMHOMOM HYNEeBOro nopsigka Heobxoguma TONbKO OfHa
onopHas Touyka. PekomeHayeTcsa cpenatb HECKOMbKO CBA3eNn, 3aTem
BblOpaTb Hambonee ToOuHy. Ecnu cHMMOK HeobxoouMMo pacTsiHyTb,
NoBEPHYTb unu N3MEHUTb pa3mep, cnegyet ncnonb3oBaTtb
TpaHchopmaumio nepBoro nopsaka. ans Gonee CNOXHOro
npeobpas3oBaHns MPUMEHSOTCA TpaHcdOopMauunm BTOPOro WK TPETbEro
nopsgka. Yem Bbiwe nopsgok TpaHcdopmauuu, Tem Gonee CrnoXHble
nckaxeHms MoryTt 6biTb ckoppekTupoBaHbl. OgHako TpaHchopMauns Bbille
TPeTbero nopsiaka UCnosb3yeTcs peako.

TpaHcdhopmaung MeToa0M cnnanHa (pesuHoBbLIN nucr)
pekomeHayeTcs ans noKanbHom TpaHcopmauuu, MOCKOJTbKY
obecneymBaeT TOYHOE COBMELLEHNE UCXOOHON U KOHEYHOM OMOPHbIX TOYEK.
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OTa TpaHchopmaums yaobHa, ecnu npaBuibHOE pasMeLleHne OMOPHbIX
TOYEK MMeeT MepBOCTENEHHOE 3HayeHue. [JobGaBneHne AOMONHUTENbHbIX
OMOPHbIX TOYEK MOXET yBENUMUUTbL OOLWYH  TOYHOCTb  CrhfanH
TpaHcopmaummn. nga Hee TpebyeTcs Kak MUHUMYM 10 ONOPHbLIX TOYEK.

Koroma TpaHcdopmaumss npuMEHEHA K  OMOPHbIM  TOYKaMm,
NPOn3BOANTCA M3MEPEHME OLIMOKM — HeBSA3KW. JTa olunbka sBnsieTca
pasHuuen mexay peanbHbIM W BbIYUCNEHHBIM MOMOXEHNEM OMOPHOM
Toukn. Ecnu HeBsA3Ka CnMWIKOM Benuka, Onsi €€ YMEHbLUEHUSI MOXHO
yoanute unu gobaBuTb OMOPHblE TOYKKW. TpaHchopmaums nos3sonsdet
co3daBaTb HOBbIA reorpadmMyecku nNpPUBA3aHHbLIM HaAbop pacTpPOBLIX
OaHHbIX [26].

8.1.5 TpepBaputenbHaa obpaboTka CHUMKOB MNpUMEHSeTCs Ans
ynydlweHns  BM3yanbHOrO  BOCMIpUATUA  u3obpaxeHus  uvnuv  Ans
AanbHenwero KOMMNbITEPHOro aHanun3a.

CrnaxuvBalowme nnnm HM3KOYacToTHblE (PMNbTPbl MO3BOMSIOT CHATb
wym wn ybpaTb Menkue paetanu, 4YTO nNo3BonsieT nonyyvyaTb OGonee
OOHOPOAHbIE  y4aCTKM M300paxkeHusl, NpUrogHble AOns  AanbHenLwen
00paboTkm C Uenbl BbISBIIEHUA Te€X WM UHbIX  OOBLEKTOB.
BbicokoyacToTHble (uUNbTpbl  NpedHasHayeHbl ANs  BblAENeHus  WUnu
nogyepkMBaHMsa NepenagoB 3HAYEHUN MUKCENOB, YTO MCMONb3yeTcs npu
Noucke Ha n3obpakeHnn rpaHnL, 06 bLEKTOB.

MoxeT notpeboBaTbcs npeobpasoBaHune reoMeTpuYeckmx
XapakTepUCTUK M300paKeHnn: MOHTaxX (Mo3auka) wusobpaxeHun u3
OTAENbHbIX CHUMKOB WM UX pParMeHTOB; BbIp€3aHME  HYXHOro
dparMeHTa; TpaHchopmupoBaHmne CHMMKa B Kakyo-nnbo
KapTorpaduyeckyo NpoekUumo 1 ap.

Co3spgaHue pasnmyHbIX LBETOBbIX KOMMO3MLMIA MO3BOSSIET NOMyYaTb
LUBeTHble u306pakeHns1 B YCIMOBHbIX (NTOXHbLIX) M MceBaouBeTax, 4To
SIBNSIeTCS OAHMM M3 crnocoboB 006paboTkM MHOrOMEpPHbLIX BUAEOAAHHbIX.
lMpumMepbl CMHTE3a KaHanoB, NOAXOAAWMX ANs uenen gewmdppupoBaHus
BOOHbIX OOBLEKTOB W ONpefdeneHus nrowlagen, 3aHAaTbIX fecamu,
negHukamu, 6onoTamMm, CenbCKOXO3ANCTBEHHBIMW KyNbTypamu, 06bekTamm
NMHPACTPYKTYpbl NpeacTasneHbl B Tabnvue 8.1 [11].
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Tabnuua 8.1. — NpuMepbl CUHTE3a KaHanoB AaHHbIX Landsat

KombuHauus
KaHanoB
Landsat 5,7

KombuHauus
KaHanoB
Landsat 8

7 HTepnpeTauna CMHTe3a KaHasnoB

4,5,1

5,6,2

YncTad, rmybokas Boga BbIrnsgguT TEMHO
cuHen (novtu yépHon). Ecnu B Boge
coaepxuTcst 6onbLIoe KONMYeCcTBO B3BECEN
WM 3TO MENKOBOAbE, TO B LiBETE OyayT
npeobnagatb 6onee cBeTNble CUHME
OTTEHKMN.

4,5,3

5,6,4

OTa kombuHauusa bnmxkHero, cpegHero NK-
KaHasnoB 1 KpacHOro BUANMMOrO KaHarna
No3BONAET YETKO pacno3HaTb rpaHuly
Mexay BOOOW U CyLuer U NoAYEPKHYTb
CKpbITble geTanu, Nioxo pasnuyaemslie npu
MCMNONb30BaHUM TOMNbKO KaHaNoB BUANMOro
AunanasoHa. C 60nbLLON TOYHOCTBIO ByayT
newmndprpoBaThCs BOOHbIE OOBLEKTDI
BHyTpM cywun. B uenom, yem Bbilwe
BJTAXXHOCTb NOYB, TEM TEMHEE OHa byaeT
BbIrMg4eTb, YTO 00YCrOBNEHO
nornoweHnem sogon nanyydyexHms MK
JuanasoHa.

54,3

6,5,4

3p0poBas pacTUTENbHOCTb BLIMMAANUT SIPKO
3eNéHoK, a No4BbLlI — PO30BaATO-NIUITOBLIMM.
KombGuHaums odeHb ygobHa onsa unsyveHus
pacTUTENbHOIo NOKPOBAa U LUMPOKO
MCMonb3yeTcs Afs aHanM3a COCTOSHUSA
NEecHbIX COOOLLLECTB U
CENbCKOXO3ANCTBEHHbLIX YrOAWN.

7,53

7,6,4

OTa KomMOuMHaums OaéTt nsobpaxeHue,
OnnM3Koe K eCTEeCTBEHHbIM LiBETAM.
PactutenbHOCTb OTOOpaXxkaeTcs B OTTEHKAX
3enéHoro, yp6aHm3npoBaHHbIE TEPPUTOPUN
BbIrMSAAaT 6enbiMu, 3eNEHO-ToNyobIMK 1
ManuHoBbIMK. MpakTnyeckn nonHoe
nornoweHne nanyyeHnsa B cpegHem K-
JuanasoHe BOJOW, CHEroM U NbAoM
NMo3BOSIIET OYEHb YETKO BblAEMNATH
6eperoByo NMHUIO U NOAYEPKHYTHL BOAHbIE
0OBbEKTbl HA CHUMKe.
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8.1.6 [nsa onpeneneHnsi MECTOMOMOXEHNST BOGHOIO oO6beKkTa 1 ero
rpaHuL Mcnonb3yeTcs AewmdppupoBaHne — pacno3HaBaHne ob6bekToB Ha
CHMMKEe NyTéM COnocTaBneHns n3obpaxeHms ¢ UMELMMUCS 3TaroHaMu 1
3HAHMAMM.

OTanoHamu MoryT ObITb: cneumanbHO MOArOTOBMEHHbIE CHUMKM,
TemMaTu4eckme KapTbl 4YacTu TeppuTopumr, pesynbTaTbl NonesBblX paboT,
KpynHoMacluTabHble kapTbl. B pesynbtate conoctaBneHust ¢ aTanoHamu
HaxoOATCA CXo4Hble NPU3Hakn n 06beKTy NpMcBanMBaeTCA Kracc.

Mpn  komnbloTEpHOM  gewmndpupoBanHun  [O03  mncnonbaytoT
Knaccudukaumio — TemaTudeckyto obpaboTky, KoTopasd Mo3BOMsET
npov3BOANTL aBTOMaTM3UPOBaHHOE pa3bueHne CHUMKOB Ha Kraccbl
obbvekTtoB. [Mpn knaccudpmkaumm c¢ obydyeHnem, 3agada COCTOUT B
OOHapyXeHun Ha un3obpakeHUnm OOBLEKTOB YXKE W3BECTHbIX TUMOB, YTO
TpebyeT HeKOTOpPbIX NpeaBapuTerbHbIX 3HaHMM 06 nccregyemMom yyacTke
3eMHON MOBEPXHOCTW. Ha CcHUMKe 3agalTcs STaNOHHbIE  YYacTKw,
ABngalwmnecs TUMUYHBIMKA - MpeacTaBUTens MM BblOENseMblX  KNaccoB
00BbeKTOB.

B cnyyae XECTKMX KnacCcUgUKaTopoB, MNPUHMMAETCA CTPOro
onpefeneHHoe pelleHne OTHOCUTENbHO MPUHAONIEXHOCTU OObEKTOB
CHMMKa K HEKOTOpOMy kraccy. Msrkve knaccudukaTopbl OLEeHMBaoT
BEPOSATHOCTb, C KOTOPOW aHanu3upyemblii aneMeHT M3obpaxeHnss MOXeT
npuvHagnexaTtb BCEM paccMaTpuBaeMbIM Kriaccam MOKPbITUNA.

BaxHbIM 3Tanom B npouecce Knaccudukaumm SBnseTca oueHka
TOYHOCTM MOMYYEHHbIX N306paxXeHUN, KOTopas MOXET BbIMOMHATLCH Kak no
OaHHbIM  MOMEBbIX  W3MEPEHUW, Tak W NYTEM  CpaBHEHMS C
COOTBETCTBYIOLUMMN TEMATUYECKUMMN KapTaMMm.

OewndprposaHune BOOHbIX obbekToB " onpegerneHue
MECTOMNOSOXEHNST rpaHuLUbl Mccrnegyemoro Bogocbopa Mo KOCMUYECKUM
CHMMKaM NPOu3BOANTCH B COOTBETCTBUN C pasgenom 6.2.

8.2 N3mepeHusa cpeacTtsamm nporpammbl ArcGIS

NHdopmaunsa no pabote ¢ uHctpymeHtamm ArcGIS npencraBneHa
B [25], [26], [27], [28].

8.2.1 Pa6ora ¢ undpoBbiMu KapTaMmmn

8.2.1.1 OnpegeneHune cuctembl koopaunHat. B ArcGIS Bce gaHHble
BBOAATCA B onpeaenéHHon cucteme koopauHat. UHcTpymeHTbl ArcGIS
AalT BO3MOXHOCTb COBMeLaTb [aHHble M3 PasfinyHbIX UCTOYHUKOB U
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CUCTEM KOOpAMHAT, a Tawkke MNO3BOMAIT BbINOMHATL  pPasfuyHble
aHanuTU4Yeckue onepauun Hag HAMW.

Ecnn paHHble MMEKT KOpPPEKTHYK cuctemy koopauHat, ArcGIS
MOXET aBTOMaTU4eCKN MHTErpMpoBaTh UX "Ha NeTy" ¢ ApYrMMn AaHHbIMMU.

Utobbl  M3MEHUTb  cuUcTeMy  koopauHaT  Habopa  OaHHbIX
ucnonb3yetca  UHCTPYMeHT  [lpoeyuposames. [lepen npoBedeHnem
MOPOMETPUYECKNX pac4eToB Heobxoanumo nccnegyemble
Tonorpaduyeckme AaHHble CrnpoeunpoBaTb B PEKOMEHLAOBAHHYIO CUCTEMY
koopauHaTt. B ArcGIS HacuntbiBaeTcs cBbiwe 4000 dannoB npoekumn, a
TaKke NMMeeTCa BO3MOXHOCTb CO3[4aHNsA NONb30BaTENbCKOM MPOEKLMN.

YTobbl y3HaTb, onpegerneHa nu cuctema KoopAuHaT WCTOYHUKA
OaHHbIX, HeobxoaumMO BbIOpaTb MNpaBOM KHOMKOW CMOW Ha naHenu
CodepxaHue (Contents) > Ceolcmea (Properties), B pesynbrarte
OoTKpoeTCca [fuarnorosoe OkKHO Ceolicmea cnosi. Heobxogumo BbiGpaTb
BKIagKy lcmoyHUK v pa3BepHyTb rpynny llpocmpaHcmeeHHas npuesisKa.

Ona wun3aMeHeHMs CUCTEMbl KOOpAWMHAT KapTbl Ha nNaHenu
CodepxaHue HeobxoouMmo BbiGpaTb NPaBOW KHOMKOW KapTy M OTKPbITb
awnarnoroBoe okHo Ceolcmea kapmbil (Map Properties). anee, oTKpbITb
Bknagky Cucmema koopduHam.

Tekywaa cuctema koopauHat KapTbl oTOOpakaeTcs B 3aronoBke
CTpaHuubl CBOWCTB. HeobGxoaumo OTKpbITb ccbifiky «CBegeHuss Ons
npocmoTpa MHopMauMM O cucTeMe koopauHaT». [na noucka cuctembl
KOOpPAMHAT MOXHO MCMNOMb30BaTb (UNbTPbI U KOHTEKCTHBIN nouck. [ocne
BblbOpa cucTeMbl KoopANHAT HEOOXOANMO BbIOENUTL €€ NPaBOW KHOMKOM,
N NOABATCS onuun, no3sonsowmne obaBnTb €€ B CNNCOK M3bpaHHoe.

UTo6bl YCTAHOBUTL TaKyl e CUCTEMY KOOpAMHAT KapTbl, Kak n y
OOHOro n3 CrioéB Ha KapTe, HeobxoaMMo OTKpbITb nanky Crou (Layers) v
pacKkpblTb cucTeMy koopauHat. [locne packpbiTMs CUCTEMbI KoopAuHaT
OyayT BUOHbI BCE CMOMW, B KOTOPbIX OHA NPUMeEHeHa. JTO Mories3Ho, Koraa
Heobxoaumo ybeanTbes, YTO BCE CNOU KapTbl HAXOOATCA B OOHOW cucteme
KoopAauHar.

[nsa yCcTaHOBKM TaKoM e CUCTEMbl KOOpAMHAT KapTbl, KaK y CInos, He
HaxopgsLierocs Ha kapte, Heobxoanmo BeecTn Mmrnopm &y yKkasaTb nyTb
K MCTOYHWUKY OaHHbIX (MNM paHee coxpaHeHHomy dhanny “.prj), cuctema
KOOpAMHAT KOTOPOro AofkKHa mcnonb3oBaTbes. MoxHO Ao6aBuTb cuctemy
KoopauHaT K cnucky M3bpaHHoe, 4Tobbl obpaluartbesi K Hel cHoBa [28].

8.2.1.2 NamepeHue gnuHbl BogoToka. [nuHa nuHerHbIX 06beKkToB

onpegenseTcs crneayowmumm cnocobamu:
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—onpegeneHve AnviHbl OTAENbHON NUHUN (PeKW, Topu3oHTanu u ap.)
MOXeT OblTb OCYyLWEeCTBEHO C MOMOLLbIO MWHCTPYMeHTa M3mepumb
(Measure) > [OnuHa (Length). Ecnn npon3BogMTca CyMMapHOe U3mMepeHue
HECKOmMbKNX 06bEKTOB, TO HEOOXOANUMO BKITHOUNUTL KHOMKY X;

—ecnu uudppoBas kapta co3fgaHa B OnpeeneHHon Mnpoekumu, To
NMHopMaLmsa O ANMHE NIMHUK (BOOOTOKA) COOQEPXKUTCHA B COOTBETCTBYIOLLEM
none atpubytmeHon Tabnuubl (Length);

—MeTajaHHble UuMdpoBLIX TOonorpaduyeckux Kapt Poccumnckon
depnepaunn cogepxat cBefeHUs no KpynHbIM U CpegHUM BOAOTOKaM — UX
OJIMHY U LUMPUHY.

Ha pucyHke 8.2 nokaszaHo nonydeHne nHdopmaumm o ornHe pydbs
ButuHckon w13 atpubyTMBHbBIX [OaHHbIX W C MOMOLLBI MHCTPYMEHTa
N3meputb (Measure).
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PucyHok 8.2 — Nony4veHne nHdopmaummn o AnnHe BOAOTOKa C LMdpoBOK
Tonorpadnyeckon KapTbl
8.2.1.3 WamepeHne nnow@agu BoaHoro obbekta. [Mnowagb
NoNMroHarnbHbIX OGBHEKTOB OnpeaensaeTcs creayrwmumMmm cnocobamm:
—M3MepeHne nnowiaan oTaenbHOro nonuroHa (Bogoem, Bogocbop,
60noTO, NEeaHNK M Ap.) MOXHO OCYLIECTBUTb C MOMOLLbI MHCTPYMEHTa
Usmepumb (Measure) >lnowads (Area). Ecnu HeobxoguMmo CymMapHO
N3MEPUTb HECKOJTbKO 0OBEKTOB, TO TPebyeTcsl BKNHOUNTD KHOMKY X;
—ecnn undpoBas kapta co3gaHa B OnNpeaenéHHOM MNpoekunn, TO
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nHpopMauma o nnowaan BOAHOIO OObeKTa yxXe COoOepXUTCA B
COOTBETCTBYOLLEM none atpnbyTneHom Tabnuubl (Area);

—MeTafaHHble UMdpoBbIX ToMnorpaduyecknx kapT Poccuickon
depnepaunn cogepxxaTt CBeAEHUS MO KPYMHbIM U CPeAHMM BOAOEMaM — UX
nnowazb n nepumeTp.

Ha pucyHke 8.3 nokasaHo onpegeneHve nnowagn osepa U3
aTpUBYTUBHBIX JAHHbIX.
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PucyHok 8.3 — iHdopmauusa o Bogoeme, nonyvyeHHas n3 aTpubyTMBHbIX
OaHHbIX LMdpOBON KapTbl

8.2.2 PaboTa ¢ KOCMUYECKUMU CHUMKaAMM

8.2.2.1 OpraHmsaumsi pacTpoBbIX JaHHbIX.

MO ArcGIS noppepxuBaet 6onee 100 ¢opmaToB pacTpoBbIX
AaHHbIX. B TOM umucne: ceTouHble Mogenu [aHHblX, a’spodoTo U
KoCcMuMyeckme cHumkn [25]. MoxHO 3agaTtb, Kakue npoayKTbl OOIDKEH
pacnosHaBatb ArcGIS: Hacmpoilka >(Customize) Onuuu ArcMap
(ArcMapOptions) > Pacmp (Raster) > ®opmamel ¢paunos (FileFormats).
OTknioveHne Hencnonb3yemblX NPOAYKTOB MOXeT NoOBbICUTb
npounssoantTenbHocTb ArcGIS.

B ArcGIS npumeHsitoTca Tpu cnocoba opraHusaumm, XpaHeHusa u
ynpaBneHnss pacTpoBbIMW [aHHbIMWU: HAboOp pacTpoBbIX AaHHbIX, Habop
AaHHbIX MO3aWnKK, KaTanor pacTpoB.
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Habop pacTpoBbIx AaHHbIX — NOOON NoAAEPKMBAEMbIA PACTPOBLIN
dopmMaT, OpraHM30BaHHbIN B OAMH UMW HECKONbKO KaHarnoB. Heckonbko
nocnegoBaternbHbiX HAGOPOB PacTPOBbLIX AaHHbLIX MOryT ObITb COeAMHEHbI
BMecTe (MOCTpoeHa Mo3auka u3obpaxeHuin) B eOuHbin, BonbLuown,
HenpepbIBHbIN HAbop pacTpoBbIX AaHHbIX. Ha ocHoBe HabopoB pacTPOBbIX
AaHHbIX CTPOATCA AaHHbIE MO3aWKU U KaTanorn pacTpos.

Habop p[OaHHbIX MO3aukm — COBOKYMHOCTb HabopoB pacTpoOBbIX
OaHHbIX (M300paXkeHWI), XpaHALWasiCa Kak Katanor u otobpaxaemasi kak
eMHOoe MO3anyHoe U3obpakeHne Unu oTAerNbHblIe N306paxeHus.

CHuMkn B Habope [aHHbIX MO3auKM MOryT MOMAHOCTbIO WNKn
YaCTMYHO MNepeKpbiBaTbCs, HO OblTb MOMNyYeHbl B pasHble gatbl. Habop
OaHHbIX MO3aWKM — 3TO uAeanbHbli HaboOp AaHHbIX AN XpaHeHus
BPEMEHHbIX AaHHbIX. MOXHO 3anpocuTb Habop OaHHbIX ANA OTOOpaXKeHuUs
MO3auKn B COOTBETCTBUU C aTpMbyTOM AaTthbl Unn BpeMeHun [25].

Katanorom pacTpoB sBnAsieTCA Konnekumss HabopoB pacTpoBbIX
OaHHbIX, onpedeneHHas B popmaTte Tabnuubl, B KOTOPOW Kaxkaasli CTpoka
yKasblBaeT Ha OTAeSNbHbI Habop pacTpoOBbLIX OAHHbIX, BKIOYEHHbIA B
katanor. Kartanor pacTtpoB OObIYHO MCMOMb3yeTca Ans OToOpaKeHus
COCeAHMUX, MOMHOCTBbIO MIIM YAaCTUYHO HaknagblBalLWMXCA CHUMKOB, 6e3
NOCTPOEHMSA OAHOro BOMbLIOr0 MO3anyYHOro Habopa pacTPOBbIX AaHHbIX.

Habop AaHHbIX MO3auku nmeeT 6onblue BO3MOXHOCTEN U (DYHKUUA.
MoaTomy, pekomeHayeTca ynpaBnsaTb PacTpoOBbIMU OaHHbIMU, UCMOMb3YS
Habop AaHHbIX MO3aunK1, BMECTO KaTarnora pacTpos.

Tun pacTtpa naeHTuduumpyet MeTafaHHble, Hanpumep,
NPOCTPAHCTBEHHYIO NPUBA3KY, AaTy NpuobpeTeHns, TN ceHcopa u ANNHY
BOSH KaHamnoB, a Takke dopmat pactpa. [JobaBnssa pacTpoBble AaHHbIE B
COOTBETCTBUM C TUNOM pacTpa, COOTBETCTBYWLINME MeTafaHHble
CUYMTBIBAKOTCA W MCMOMb3ylTCA Ans onpegeneHns obpaboTku, KOTopyto
HY>XHO MPUMEHNTb.

Hanpumep, npu pob6aeneHunM CHMMKa C KOCMMYECKOro annapara
WorldView-2 gaHHble MoXxHO onpegenutb no dawnny ".imd. dann “.imd
COAEPXUT MeTadaHHble 0 Habope pacTpoBbLIX AAHHBIX U MOXET yKasblBaTb
Ha o4MH UNK Heckonbko dainos ".tif [25]

8.2.2.2 [obasneHne paHHbIX Ha KapTy. Mcnonb3ys npOBOOHMK
Windows, Heo6xooMMoO HanTK nanky, coaepXallytd KOCMUYECKNA CHUMOK,
(Hanpumep, cHumka WorldView-2). 3ta nanka OObIMHO COOEPXUT
CTaHOapTHyl0 nocTaBky AdaHHbix [33 ¢ KocMumyeckoro annaparta
WorldView-2  (kOMMNekKT: MynbTUCNEKTpanbHble (2 meTpa) +
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NaHXpoMaTU4eCKni (50 CM) KaHanbl). Manka coOepXKuT
MyrnbTUCNEKTpanbHoe n3obpaxeHne, pa3butoe Ha Yactu (Tannel). ®ann c
paclvpeHnemM .imd coaepXuT onucaHue K MOCTaBfeHHOMY Kafpy: TwM
ceHcopa (satld), mata cvémku (firstLineTime), Homep kagpa (Catld) un
fbonbloe konuMyecTBO Apyrux napametpoB. [lanka *_PAN cogepxut
aHanormyHbIn Habop annos, HO ANst NAHXPOMAaTUYECKOro N306paXkeHns.

Opyrne onepaTtopbl QOPMUPYIOT OaHHblIE C OPYroM CTPYKTypown
narnok, HoO 00bI4HO C TeM e Habopom MHGopMaLUnN.

Ona nanku ¢ MynbTUCNEKTpanbHbIMKU N300paXXeHUSAMU M Nanku ¢
naHxpomMaTu4eckuMm u3obpaxeHusamn ans daina ¢ pacmpeHnem .imd
3HAYOK COAEPXWUT CMYTHWMK MO AumaroHann. JTo o3HavaeT, 4to ArcGIS
NPOBEN YTEeHWEe MeTafaHHbIX PacTPOBOro M3obpaxeHust (yCTaHOoBWUIT Tun
pacTtpa) u gobaBun gna nonb3oBaTenen pacTpoBbI NPOAYKT. PacTpoBbii
NPOAyKT obObeaMHsieT Bce TaWmbl, YTOYHSET Habopbl CnekTpanbHbIX
KaHanoB un co3gaeTt Pan- Sharpening nsobpaxeHue.

MoxHo  pgobaBuTb B Tabnuuy  coaepXxaHus oTaerbHO
MynbTUCNeKTpanbHoe un3obpaxeHne (Multispectral) un3  pactposoro
npoaykTta u pesynbtat cnusHusa (Pansharpen) [25].

8.2.2.3 lNMocTpoeHne nMpaMuaHbIX CNOEB U CTaTUCTUKK. [MnpammngHbie
Cnon  UCNOMb3ylTCA ANA NOBbIWEHUSA npou3sBoguTernbHocTU.  OHu
SIBIISIIOTCS YNPOLLEHHOW BEPCUEN NCXOAHOro Habopa pacTpoBbIX JAHHbIX.

Mupamugbl MOryT YCKOpUTb OTODpaXeHue pacTpoBbIX [AaHHbIX,
nokasbiBas  TOMbKO  HeobxoauMmble AnNs  OTOOpaXeHWs  AaHHble
onpefenéHHoro paspeweHus. [lporpamma aBToMaTuU4eckn BblOMpaeT
Hanbonee NOAXOASALWMNA YPOBEHb MMPaMUOHbLIX CIIOEB B 3aBUCMMOCTU OT
MacliTaba oTobGpaxeHust JaHHbIX B OKHe nonb3oBartens. [pu oTcyTCTBMMK
nupammnaHbIX Croée BeCb Habop pacTpoBbIX AaHHLIX HEODXOAMMO cyMTaTb
C AMcKa 1 NOCTPOUTb NMUPAMUOHBIE COWU, YTOObI YMEHBLUNTL €ro pasmep.
OT0 genaeTca TONbKO OA4MH pas.

MupamngHble cnou HaxogsTcs B OOAHOM hanne, KOTOpbIi OBbIYHO
CoXpaHdaeTcss C UCXOAdHbIMM pacTpamu. MmeeTca fnBa Tuna dannos
nMpaMuaHbiX croés: 063op (.ovr) M Habop [AaHHbIX C MOHUXEHHbLIM
paspeweHuem (".rrd).

CywecTtByloT TpM MeToda MepecyéTa MMpaMUOHbIX  CIOEB:
Onmxanwas OKpPeCTHOCTb, OunuvHenHas uHTepnonsuus, Kybudeckas
cBepTKa.

MeTog «b6nmkanwas OKPEeCTHOCTbY» MCMNONb3yeTcss MO YMOMYaHUI0
OpHako, 9TOT MeToq He pekoMeHAyeTCs UCNonb3oBaTh ANd AaHHbIX [133.
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BunuHenHaa uHTepnonsauma n Kybudeckas cBepTka WCNONb3YTCH ANS

CMYTHUKOBbLIX CHUMKOB. [pn 3TOM, BUnNUHenHas uHTepnonauua paboTaet

ObicTpee, a kybnyeckasi cBepTka gaeT bonee pe3koe n3odpaxeHue.
CyuwiecTtByeT Tpy cnocoba noCTpOeHUst NMpaMuaHbIX COEB:

—npu  pobaeneHun  Habopa  pacTpOBbIX  OaHHbIX  Nporpamma
aBTOMaTMyeCKn  npegnaraeT  MNOCTPOUTb  MMpaMuaHble  Criou
(BuildPyramids);

— NOCTPOEHNe NMpaMUaHbIX COeB U3 NpunoxeHna Kamarnoe;

— UCMONb30BaHME NHCTPYMEHTOB reoobpaboTku.

8.2.2.4 WHcTpyMeHTbl 06paboTkn pacTpoBbix AaHHbIX B ArcGIS.
CylecTByeT HECKOITbKO CMOCOOOB BbI30Ba MHCTPYMEHTOB AN 00paboTkm
pacTpoBbIX M30bpaxeHuin B ArcGIS:

— OKHO AHanu3a nsobpaxenun (Image Analysis);

— VIHCTPYMEHTLI reoobpaboTku npunoxeHus Spatial Analyst;

— WHCTPYMEHTbI reoobpaboTku u3 rpynnel YnpasrneHue 0aHHbIMU,
— WHCTPYMEHTbI NaHenu lpocmpaHcmeeHHas rnpuesiska.

OkHO AHanus usobpaxeHuli (Image Analysis) noppepxusaet
aHanus3 pacTpoBbIX AaHHbIX B npunoxeHun ArcMap ¢ kornnekumen 4acto
NCNomnb3yeMblX BO3MOXHOCTEN, NPOLECCOB OTOBPaXeHUs Y MHCTPYMEHTOB
n3mepeHus.

UTtobbl pasBepHyTb OKHO AHanu3 usobpaxeHul (ImageAnalysis),
HeobxoouMO OTKpbITb NYHKT MeHw OkHa (Windows) > Ananus
uzobpaxeHrut (ImageAnalysis) (pucyHok 8.4).

ECTb HecKkonbko KOMMOHEHTOB [AaHHOr0 OKHa — CMWCOK Croés,
Onuyuu (Options), naHens OmobpaxeHue (Display), naHens Obpabomka
(Processing) v naHenb UsmepeHue (Mensuration).

Cnuncok crnoés — 31O OTpaXeHne BCEX PaCTPOBbIX CITOEB B aKTUBHOM
dpenme OaHHbIX, BKMAOYas Cron nsobpaxeHus Habopa OaHHbIX MO3auKu,
cepBuc unzobpaxeHun. Cnow katanora pacTpoB He BUOUM U HE MOXeT
ncrnonb3oBaTbCA B OKHe AHanus usobpaxerul (Image Analysis). Cnvcok
CMNOEB No3BonseT NoNyyYnTb AOCTYN K OUANoroBOMy OKHY CBOWCTB Crosi U
yaanutb Crnow.
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PucyHok 8.4 — Bbi3oB pyHkUmMM AHanu3 nsobpaxenun (Image Analysis)

Ha nanenn OmobpaxeHue (Display) copepxaTcsi WHCTPYMEHTHI,
ncnonb3yemble AN ynydweHus Buayanusaumm gaHHbiX. OHWM BKIHOYAKOT:
perynaTopbl KOHTpAcTa, SPKOCTU, rammbl M MNPO3PAYHOCTM; OMNUUI0 AN
NCronb30BaHNA ANHAMUYHOW HACcTPOWKM guana3oHoB (DRA); MHCTpyMEHT
«Wmopka» (Swipe Layer) n Mepuarowul cnod (Flicker Layer) nns
CpaBHeHMS OBYX CMOEB NepeKpbIBaOLLMXCA AAHHbIX.

MaHenb O6pabomka (Processing) no3sonser MogMduuMpoBaTb
AaHHble C noMowbio Hambonee wucnonb3yembix crnocoboB 06paboTkM
n3obpaxeHnin. BT cnocobbl BKIHOYAlOT: Bbipe3aHue, COo3daHue MacKM,
co3gaHne mo3auvkm 1 ap. [Npu ucnonb3oBaHWM MHCTPYMEHTOB [OaHHOM
naHenu HoBble BPEMEHHbIe cron Ao6aBnsTCa B CIMCOK CNOEB 1 Tabnuuy
cogepxaHus. MOXXHO COXpaHUTb NONYYEeHHbIN hann Cros.

Manenb UsmepeHue (Mensuration) cOQepXWUT WHCTPYMEHTbl ONS
N3MepeHns paccTosiHWS, Yrna, BbICOTbl, MepuMeTpa W nnowaau Ha
n3obpaxeHun (Habope pacTpoBbIX AaHHbLIX MM Habope AaHHbLIX MO3anKW)
C MWCNoNb30BaHMEM WHGOpMaLMM ceHcopa. MOXHO wucnonb3oBaTh B
KadectBe nognoxkn LUMP agna onpegoeneHus MopgomMeTpuyecKux
XapaKkTepUCTUK BOAHBIX OOBHEKTOB MO NOBEPXHOCTM [25].
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8.2.2.5 ¥YnyJweHune Bn3yanbHOro ka4ectea cHumka. MNaHenb AHanu3
u3obpaxeHuli COOAEPXKNUT WMHCTPYMEHTbI, MUCMOMb3yemble ONA YryylleHUs
BHELLIHEro B1UOa M3o00paxxeHui.

MeTton Pacmsxka  (Stretched) oTobpaxaeT HenpepbiBHbIE
3Ha4YeHUA 94YeeK pacTpa no BCen LBETOBOW LUKane;

Pactskka  (Minimum-Maximum)  npumeHsieTcss K MAOTHO
CrpynnUPOBaHHbIM  3HaYeHMAM  nukcenen. PacTsbkka nNo  cpegHe-
KBagpaTU4YHOMY OTKIOHEHMIO 4YacTO MCMonb3yeTcs AN OCBETNIEHUS
TEMHbIX HAbOPOB PaCTPOBbLIX AAHHbIX;

lamma paccmaTpmBaeTCs Kak CTeneHb KOHTpacTa  Mexay
NMPOMEXYTOYHbIMN 3HAYEHMSIMU CEPOro B HAabope pacTpoBbIX AaHHLIX. [Mpu
3TOM He 3aTparmBalTCsl 3HaA4YeHUs YEpHOro n Genoro B Habope AaHHbIX,
NCMNOMb3YTCA TOMBbKO MPOMEXYTOYHbIE 3Ha4YeHUs. cnonb3ys Koppekuuto
rammbl, MOXXHO yNpaBnsTb OOLLEN SAPKOCTbIO Habopa pacTPOBbLIX AAHHbIX.
3HayeHnss rammbl MeHblie 1 NpMBOOAT K YMEHbLUEHUIO KOHTpacTa B
TEMHbIX 06NacTsiX M YBENMYEHUIO KOHTpaAcTa B CBETMbIX obnacTtax. 970
3aTeMHsieT u3obpaxeHne, HO ©0e3 HacbIWeHUA TEMHbIX WM CBETIbIX
obnacten wusobpaxeHus. W obpaTHO, 3HaveHuMst rammbl Oornblie 1
NPMBOOAT K YBEITMYEHMIO KOHTpAcTa B TEMHbIX 00NacTsX, TakMx Kak TeHN OT
AepeBbeB, MOMOralT BblAeNUTb AeTanu B 06nacTsx C HU3KUMKU BbiCOTamu
npu paboTte ¢ AaHHbIMK penbeda. VIamMeHeHe ramMmmbl BNMSET Takke Ha
COOTHOLLEHNE MeXAY KPaCHbIM, 3€MEHBIM U CUHUM.

Ans ynyyweHnsa paspelueHns LBETHOro M3obpaxeHns NpousBoasT
CNUsiHWe MynbTUCNEKTPanbHbIX KaHamoB C naHxpomaTtudeckum (Pan-
Sharpening). B pesynbTate nonyyaetcs MHOrokaHanbHbll  Habop
pacTpoBbIX [AaHHbIX C paspelleHMeM MaHXpoMaTU4eckoro pactpa B
obracTax nx HanoxeHus (pucyHok 8.5).

o VA

- ) N
Quickbird 2,4m Quickbird 0,61m
PucyHok 8.5 —YnyJlweHne cHAMKa NyTEM CIUSIHUSA LIBETHOMO U
NaHXpoMaTUYECKOro N3obpaxeHus

N el 8

Pan-Sarpening 0,61m
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YT06bl NPUMEHUTb TEXHUKY CIUSAHWUS C MaHXPOMaTUYECKMM KaHaroMm
K MHOrokaHanbHOMy Habopy pacTpoBbIX AaHHbIX, Heobxoanmo BbIGpaThb
dyHKumto CriusHue (Pan-sharpen) B okHe AHanu3 usobpaxerul (Image
Analysis). 3TO nNO3BONMUT BBINOMHUTL CIIMSHWE «Ha neTy» W panee
COXpaHWTb pe3ynbTaTbl B HA6OP PacTpoOBbIX AAHHbIX.
Y1066l Co3gaTb HAbOp PacTPOBLIX AaHHbIX, KaK pe3ynbTaT CrMAHUS
C MaHXpoMaTU4yecKMM KaHanom HeobxoAMMO MCMOonb3oBaTb WHCTPYMEHT
Co3dampb Habop pacmpoebix OaHHbIX C naHxpoMamuyeckol Hacmpolkol
(Create Pan-Sharpened RasterDataset) [25].

Pan-sharpening cHumMka:

1) ncnonb3ya npunoxeHne Kamasnoe, HeobXxoaMMO B Manke CHUMKa
OTKPbITb NankM C  MyNbTUCMNEKTPanbHbIMMW U MAHXPOMaTU4ECKUM
KaHanamu;

2) pobaBuTb Ha KapTy MynbTUCMNEKTparibHOE W  MNaHXpoMaTUyecKoe
n3obpaxeHue;

3) B cnucke Cnoée OkHa AHanu3 uzobpaxeHuli HeobXOANMMO BblAENUTb
cnon Panchromatic n ganee npubnmantbecst K UCXOAHOMY paspeLleHnto
4YépHo-6enoro mn3obpaxeHus, wucnonb3ys KHONKy [lpubnu3ums K
paspeweHuro pacmpa,

4) panee HeobxogMmo BbINONHUTL Pan-Sharpening. B cnucke cnoeB OkHa
AHanus usobpaxkeHul BblAENUTb naHxpomaTtunyeckoe "
MynbTUCNEKTPanbHOe M300paxeHna n ganee B pasgene Obpabomka
Bblbpate CnusiHue. HoBoe un300paxeHne, CO34aHHOE «Ha feTy»,
AobaBnTcs B NPOEKT;

5) MOXHO M3MeHUTb cnocob cnusiHuS. BBepxy okHa AHasnu3 u3obpaxkeHul
OTKPbITb OKHO Onuyuun. [anee nepenTtn Ha BkNaaky CrusHue v BbiGpaThb
apyron wmetod, Hanpumep, Gram-Schmidt n HeobGXxoguMbIA  TUN
ceHcopa. Mocne atoro HeobxooMmo BbINONHUTL Pan-Sharpening ewé
pas;

6) MOXHO COXpaHUTb Ha AMCK pe3ynbTat cnusaHus. [ina aToro Heo6xoaAMMo
BOCMONb30BaTbCA OYHKUMEN IKCriopm B OKHe AHanus usobpaxeHud,
WU UCNONb30BaTb MHCTPYMEHT reoobpaboTKM: OTKPbITb MPUMOXKEHMEe
ArcToolbox, BbiOpaTb Habop WMHCTPYMEHTOB YrpasneHue OaHHbIMU >
Pacmp > Obpabomka pacmpa > Co3sgatb Habop pacTpoBbIX AAHHLIX C
MaHXpPOMaTM4YeCKMM CIrMSHMEM > 3anofHWUTb Heobxoaumble nons,
ucnonb3dys meton Esri. Janee Heobxoammo 3anyCcTUTb WHCTPYMEHT
reoobpaboTKu.
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OpToTpaHcopMmupoBaHne  CHUMKOB. HeTpaHcdopmmnposaHHoe
n3obpaxeHne Bcerga OygeT MMeTb UCKaXeHus, onpegensieMmble Kak
KOHCTPYKLUMEN Kamepbl, Tak U pacrnofioXeHWeM CrnyTHUKA OTHOCUTENbHO
nosepxHoctn 3emnun. B pesynbtate opToTpaHchOpMaLuM CHUMKA
NCKaXXeHWs yaansalTcs reoMeTpuyecku.

OpToTpaHchopmupoBaHne pacTpoBbiX AaHHbiX B ArcGIS MOXHO
BbINOMHUTL ABYMS crnocobamu: Ucrnonb3dysa OKHO AHasnu3 usobpaxeHul vnu
Mcnonb3yst MHCTPYMEHTbI reoobpadoTku [25].

8.2.2.6 lNpocTpaHCTBEHHas NpuBa3ka Habopa pacTpoBbIX AAHHbIX.
[na npocTpaHCTBEHHOW MNPUBA3KM HEMPUBSA3AHHLIX WM HEKOPPEKTHO-
NpMBSA3aHHbIX CHUMKOB HeobXxoOUMO WCMOMb30BaTb OMOPHbIE  TOYKK
(pncyHok 8.6).

PucyHok 8.6 — Vicnonb3oBaHme onopHbIX TOYEK A4S NpuBA3KK danna

Ona 3arpyskm cHumka B ArcGIS Heobxogumo  BBeCTM:
Qatn>[Jobasumb OdaHHble u crou (File>Add Data), He co3gaBas
nMpaMmuganbHble crnou. 3aTeM BKAYUTb MNaHernb NPOCTPAHCTBEHHOM
npuBsaAskn Bud>llaHenu uHcmpymeHmos> [lpocmpaHcmeeHHasi rnpuesiska
(View > Toolbars > Georeferencing). Npn HaxaTum yHkumm Tabnuya -
nossButca  nycraa Tabnumua. Ecnm  ybpaTtb ramoyky B OKHe
"AemoHacmpolika", kapTa He ByaeT TpaHCHOopMUPOBATLCHA MOCE KaXaown
HOBOW TOYKW MPUBS3KM.

C nomoLbio MHCTPYMEHTa MPUBSA3KM, HaXuUMasi Ha nepeceyeHune
KOOPAMHATHBIX JIMHUA Ha CHUMKE (Unun nobon ApYyron To4ke C U3BECTHbIMU
KoopAauMHaTamu) U BTOPUYHO HaXyMmasi NpaBoOW KHOMKOW, BbiGpaB MyHKT
"Beecmu koopduHamel", BBECTU NpaBUfbHble KOOPAMHATBI OS1 TOYKW.
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KoopauHatbl gomkHbl BBoanThcsa B ¢hopmaTte DD.DDDDD (mecaTtuuHble
rpagycel), ecnu KoopauHaTbl MpedcTaBneHbl B ApyroMm dopmare,
Hanpumep, DD MM SS, HeoG6xoOuMO MepPeBECTN UX B HYXHbI dopmar.
OT0T wWar TpebyeTca NOBTOPUTL Ans OOMbLUMHCTBA TOYEK C U3BECTHLIMMU
KoopauHaTamMu Ha KapTe.

NMocne paccTtaHOBKM HEOBXOAMMOro KormyecTBa Toyek, B Tabnuue
HeobxoaMmMo BKMOUYMTL dyHKUMIO "ABTOHacTponka". lMpu aTtom kapTa
TpaHchOpMMUpyeTca B COOTBETCTBUM C 3afaHHbIMW NpuBA3kamu. Ecnu
pacctaBneHo 6ornblie 6-TM ToYeK, TO MOXHO BblibpaTb NONMMHOMUANBHYHO
WHTepnonauuio 2-ro nopagka. Ecnuv  TpaHcdopmauus npuBoauT K
OYEBUOHBIM UCKaXKEHUAM, HEODXO0OMMO NMPOCMOTPETb B Tabnvue HEBSA3KM
TOYEeK Ha npeameT BonblIon cpegHekBaapaTUYHOM OWKNBKN 1 yoanutb KX,
noka pesynbTaT He CTaHeT YyOOBMNeTBOPUTENbHbIM (PUCYHOK 8.7).
BHecéHHble B Tabnuuy KoopanHaThl NPUBA3KM PEKOMEHAYETCS COXPaAHUTD.

Tabnuua cBA3en d b
CBA3b | Uctounuk X | Uctounuk Y| X kaptel | Y kaptbl | CmeweHue Xl
1 990.696128 -2812.381571 71.000000 39.000000 0,05769 |
2 1017.713892 -2156.314088 71.000000 40.000000 0.02079
3 1044.458730 1505.704738 71.000000 41.000000 0.01715
4 1072.528611 839.539711 71.000000 42.000000 0.02216
5 4673.149138 -2168.462710 78.000000 40.000000 0.07212
6 4652.500311 -1537.296164 78.000000 41.000000 0.02504
7 3097.678246 868.118845 78.000000 42.000000 0.04260
4] 1>
¥ Rsronacrpoiikd

Obuwasn |
I'IpeoGpasoBaHMe:I&l‘lonMHom 1-ro nop'l Cp.KB. omwﬁka:|0'03978 |
3arpysutb l CoxpaHUTb I

PlllcyHOK 8.7 - npOCTpaHCTBeHHaFI NnpnBA3Ka OMOPHbIX TOYEK

Ona npoBepkn NpPaBUNBbHOCTM MNPUBA3KM  MOXHO  3arpys3uTb
LUMPOBYIO BEKTOPHYIO KapTy (B TOMW X& CUCTEME KOOPAMHAT).

[na [ononHMTENbHOM KOPPEKUUU MNPUBA3AHHOMO CHUMKA MOXHO
006aBUTb OONOMHUTENbHbIE TOYKU NPUBA3KK. [na ynydweHus npuBa3Kuy,
MOXHO HaWTK CBA3W OMOPHbIX TOYEK C BONbLUIMMKN HEBA3KAMU U yaaNUTb UX,
OoCTaBuB "xopolumne" CBA3N.

[ns coxpaHeHus pesynbTata HeobxoAMMO B MoOAyrne MNpUBHA3KK
BblOpaTh [lpocmpaHcmeeHHas ripussidka > TpaHcghopmuposame U yKasaTb
nyTb U Ha3BaHue danna. B ntore nony4ntca HOBbIV hann, NPUBA3aHHbLIN K
ncnonb3yemon cucteme koopauHat [28].

ArcGIS He TpebyeT obGszaTenbHOro npeobpasoBaHMs CHMMKa 411
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OTOOpaXeHnss ero BMecTe C APYrMMU MNPOCTPAHCTBEHHbIMU [JaHHbIMU.
OpHako, aTo criegyeT caenatb, ecnn HeobxoanMo aHanu3npoBaTb €ro Unn
ucrionb3oBate B APYrMX MporpaMmmax, KOTOpble He pacrnos3HaloT
NPOCTPaHCTBEHHYO MPUBA3KY, XpaHALLYOCA B OTAENbLHOM dhanne [25].

8.2.2.7 Knaccudmkaumsa nsobpaxeHun

B rpynne wuHcTpymeHTOB MHocomepHsit aHanui (Multivariate)
npunoxeHuns  Spatial Analyst cogepXutcsa MaHenb  MHCTPYMEHTOB
Knaccugpukayus uzobpaxerut (Image Classification) (pucyHok 8.8).

BoaHue
obbekTnl

PacTUTENbHOCTh

PucyHok 8.8 — Knaccudmkaumnsa nsobpaxxeHun

B knaccudukaumm wunsobpaxeHun c 0By4eHWEeM WCMNOMb3YHTCS
crieKkTparnbHble CcurHaTypbl, MNonyyeHHble K3 obyvawwmx Bbibopok. C
NOMOLLBbIO MaHenn MHCTPyMeHToB Knaccugukauusi uzobpaxeHuli (Image
Classification) moxHO cosgaTb obydarolime BbIGOPKKW, COOTBETCTBYHOLLME
Knaccam, KoTopble HY>XHO N3BIieYb.

[nsa knaccudumkaumm nsobpakeHnn Heobxoanmo:

1) pobaBuTb pacTpOBbLIN NPOAYKT HA KapTy;

2) oTkpbiTb naHenb Knaccugukauuss usobpaxeHul (Hacmpolka >
lNaHernbs uHcMpymMeHmos);

3) BbIGpaTb HeobxoaAMMbIN crion n3obpaxeHus B cnucke Criod;

4) BblOpaTb OOAMH U3  MHCTPYMEHTOB  PUCOBaHWS HA  NaHenu
Knaccugpukayussi  usobpaxeHul. B Hanuumm Tpu  OOCTYMHbIX
WHCTPYMEHTa  ANd  PUCOBaAHWS:  MOMIUMIOH,  OKPYXHOCTb MU
NPSIMOYTrONbHUK;

5) B npunoxeHun ArcMap Heobxoammo onpegenuTb nnowanp, koTopas
NPUHaANEXUT K U3BECTHOMY Kraccy, Hanpumep, BogHas NOBEPXHOCTb,
ropogckasi 3actpovika, nec. o okoH4aHun pucoBaHusa B MeHedxepe
obyyarowux npumepos ByaoeT co3gaH HOBLbIM Knacc, KoTopomy OyayT
NPUCBOEHbI MMsI, 3Ha4YeHne un uBeT. MOXXHO M3MEHUTb UMS U LBET;

6) nN. 5 MOXHO MOBTOPUTb HECKONbKO pa3 Ans KaX4oro U3 Knaccos U
3aTem 06beanHUTL ObyyaroLme NpumMepbl AN pasHblX YacTen CHUMKA;
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7) AN NpoBepKy OOCTOBEPHOCTM KnaccoB, 06pa3oBaHHbIX HA OCHOBAHWUMU
obyvaowmx  BbIGOPOK, HeobXxoouMMO  MpoaHanua3npoBaTb  UX
crnekTpanbHble XapakTepucTukn. [na 9TOoro MCnonb3yktTCHA: OKHO
Fucmoepammel, okHO  [Juagpammbl  pacceusaHuss WM OKHO
Cmamucmuka;

8) coxpaHuTb CO3[aHHble W MpoaHanNM3VpPOBaHHbIE KMacCbl MOXHO,
ncnonb3ysi npasylo KHOMNKY, - MeHedxep obyyarowjux npumepos >
Co3dame ¢batin cuzHamyp;

9) BbINOMHUTL Knaccudukaumio no meTtoay MakcumarnbHoro
npaesgonogobus ¢ napameTpamu, 3agaHHbIMKM MO ymondauuio. [pu
3TOM pacCyMTbiBaeTCs BEPOSATHOCTb, C KOTOPOM [AaHHbIA MUKcen
NPUHaAANEXMUT K Kakomy-nnbo knaccy;

10) OTKpbITb OKHO AHanu3 u3obpaxeHul W BbIAENUTb WUCXOOHOE
n3obpaxeHne. B pasgene AHanu3 u3obpaxeHuli BblbpaTb MeToA
pacyéTta u 3anyctuTtb ero. B Tabnuue copepxaHus NosiBUTCA HoBas
TemaTuyeckas kapTta.

Mpouecc knaccudumkaumm 6e3 obyyeHUS HaxXOAUT CnekTpanbHble
Knaccbl B  MHOrokaHanbHOM  u3obpaxeHun asBTomaTuydecku. [ns
BbINONHEHNS Knaccudpmkauum 6e3 obydeHuMs Ha NaHenuM WMHCTPYMEHTOB
Knaccugpukayuss  usobpaxeHuti  (Image  Classification)  wnmetoTca
WHCTPYMEHTbI AN CO34aHnsA KNacCcoB M aHanu3a nx kayecTsa.

B BbIXOAHbIX [aHHbIX MOrFyT MPUCYTCTBOBATb HEMPaBWUIIbHO
KnaccuduumpoBaHHble Hebornbline obnactn. 3To nNpuaaét nsobpaxeHuto
Kpanyatbin BuMad. 3O0ecb  HeobXoaMMO  MPUMEHUTb  WHCTPYMEHTHI
nocTknaccudmkaumoHHom obpaboTkmn npunoxeHus Spatial Analyst [25].

8.2.2.8 lMpomnseoacTtBo namepeHuin. B okHe AHanu3 usobpaxeHul
(Image Analysis) copoepxutca Habop WHCTPYMEHTOB AN MpoBeAeHUs
N3MepeHnit No pacTPOBOMY N306PaXeHUI0 (CHUMKY).

N3mepeHne pacctosHuin (OnuHbl) WM nnowaan.  WMHCTpyMeHT
PaccmosiHue (Distance) onpepenset pacctosiHue mexay OByMs 1 bGonee
Toukamu. WHcTpymeHT [Tnowads (Area) paccumTbiBaeT pasmep W
nepumeTp yyacTtka. Ecniv BkntoveHa onuusa MsmepeHue e 3D, ona 6onee
TOYHOro pacyérta ncnosnbsyetcs LIMP.

WNHctpymeHT  MecmononoxeHue  moyku  (Point  Location)
onpegensaeT KoopanHaTbl TOYKW.

WNHuctpymeHT  [lonoxeHue  ueHmpouda  (Centroid  Location)
onpegenseTr MecTOMNoOSIOKEHNE reoMeTpu4eckoro ueHTpa obbekta. Ecnu
BKNtOYeHa onuusa MamepeHue 8 3D, ona 6onee TOYHOro pacyeTa BbICOThI
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Heobxoanmo nogkntounte LIMP B okHe AHanu3 usobpakeHusi, BMECTE CO
CIOEM, B KOTOPOM BbIMNOSTHAETCA U3MEPEHME.

8.2.2.9 Cepeuchbl nsobpaxenunn Landsat. Ha 6ase un3obpaxeHui
Landsat kocmuyecknm areHtctBoM NASA n USGS 6bin cosgaH npoaykT
Global Land Survey (GLS) — apxuBHasi Konnekuus nydimx n3odpaxeHumn
Landsat npaktnyeckn Ha Becb 3eMHOM Wwap. MobanbHble NOKPLITUS BbIK
CO34aHbl U3 CHMMKOB, nony4yeHHbix B 70-x rogax, B 90-x rogax v ganee go
2011 roga (Tabnuua 8.2).

Tabnuua 8.2 — Konnekumst apxmBHbIX n3obpaxenun Landsat

Cbémka AnnapaTt fare Pa3mep apxuBa
CHMUMKOB

Landsat 1-3 (MSS) 1072-1983

GLS1975 | | 4ndsat 4-5 (MSS) 1982-1987 250 GS

GLS199G | Landsat 4-5 (TY) 1987-1997 975 GB

GLS20G0 | Landsat 7 ETM+- 1999-2003 218 TB
Landsat 5 (TY)

GL52005 Landsat 7 ETM+ EQ-1ALI 2003 - 2008 164TB
Landsat 5 (TY)

GLS2010 Landsat 7 ETM+ 2008 - 2011 -

Konnekumsi apxuBHbIXx n3obpaxeHun Landsat — 3TO NOMHOLEHHbIE
CHUMKM CO CheKTpanbHOM WH(OopMaLMen, 4YTO NO3BONAET NPOBOAUTL
TemaTuyeckyto obpaboTky. Konnekumsa goctynHa us ArcGIS Online [25].

8.2.3 UHcTpymeHTbl npunoxeHusa 3D Analyst

8.2.3.1 [ononHutenbHbii mogynb ArcGIS 3D Analyst obnapaet
LUMPOKNM AnanasoHoMm BO3MOXHOCTEN NPOCTPaHCTBEHHOIO
MoAenuMpoBaHMa M aHanu3a. MoxHO co3gaBaTtb, OToOOpaaTb Ha kapTe u
aHanu3anpoBaTb pacTpPOBble [AaHHble, OCYLECTBNATb  MOMHOLEHHbIN
nepeBo AaHHbIX U3 PacTPOBOro BUAa B BEKTOPHbIM U HAOBOPOT; nonyyartb
HOBblE AaHHble Ha OCHOBE CyLLEeCTBYOLMX; oOpabaTbiBaTb MHOpPMaLMIO
M3 HECKONMbKMX CrOeB [AaHHblX; a Takke COBMeLWaTb pacTpoBble U
BEKTOPHbIE JAHHbIE.

8.2.3.2 CospgaHve, pegaktupoBaHue W KoHBepTupoBaHue TIN-
noBepxHoctTn. K WHCTpyMeHTaM Co3[aHus MOBEPXHOCTU HeperynspHou
TpuaHrynauuoHHon cetn (TIN) oTHocatcs Cosdams TIN (Create TIN) n
Pedakmupoeampb TIN (Edit TIN), koTOpble MCNOMbL3YTCA ANS UCXOAHOro
cosganunda TIN gnga onpegenérHHon obnactn n gnga gobaBneHns BEKTOPHbIX
obbekToB k TIN-mogenwu, a Takke Pacmp 8 TIN (Raster To TIN), koTopbi
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KOHBEPTMPYET pPacTpoByl0 (CETOYHYK) Mogenb noBepxHocTn B TIN-
Mogernb.

Ha pucyHke 8.9 npusoantcs npumep cosganus TIN - noBepxHOCTH 13
TOYEYHbIX, JIMHEMHbIX W MONUroHasnbHbIX OOBLEKTOB. 3HayeHust BbICOT
penbeda AHa o3epa Hepeukoe nony4eHO M3 OTMETOK NyOMH TOYeK
npomepa, n3odbat/ropmsoHTanen, NMHUN ypesa osepa.

DEH&r BB [ac|sfren S| Z/Sde0k || @@E|EE DB ] |® =& | publisherv| 4| &|&] =11
Drawing~ % %0 A~ i [gTmesNowromen < |8 <] B2 U | A~ &> S~ = | additional Utilities | Editor~| * | # ~ Tack: [Create New Feidl | Tar
Spatial Analyst v | Leyer: [ord_Neretskos | % & | 3D Analyst | Lver [F ard Neretskoe ¥ % &< 2 = 2 |1- | @|® | Geostatistical Analyst"
=g == e
= Z Layers g
= ® Contur_grd EH
= ®@ Lake [
" d
= @ Promer Garmin : Create TIN From Features
B 1= ~Inp
& O Promer_Lowrance a Ehi) e bayes (o) fht wil B Lot o ot i TN Gl gris pare fo
& [ specify its settings.

.| ~Settings for selectzd layer
F' 2 [ et gra - ﬂ
® O tin_Neretskoe o & Featre type: 2D lines
ake
= O grd_Neretskoe [promer sarrin Helghtsouree:  [CONTOUR ~

e 0
Mask [ ]Fromer_Lowrance Triangulate st [hard fine =
- -
,,,,,,,, Tegvalue fiekt [Toner <]
'4_| | E

ouput T [Fawn

oK Cancel

R

PucyHok 8.9 — lNpouecc cosgarHna TIN-mogenu pensedha aHa o3epa 13
BEKTOPHbIX AaHHbIX LMGPOBOIM KapTbl

MNonydyeHHasa TIN-mopgenb penbeca pAHa o3epa Hepeukoe
npegcrasneHa Ha pucyHke 8.10.

KoHBepTnpoBaHme TIN-NoBepxHOCTM B pacTpPOBYK (CETOYHYIO)
noeepxHoctb Torno 6 pacmp (Topo to Raster) saBnsetcsa
crneunanuanpoBaHHbiM ~ MUHCTPYMEHTOM, KOTOPbIA NpefHas3HayeH Aang
CO3[aHus rmaponornyeckn KOppPeKTHbIX pacTpoBbIX NOBEPXHOCTEN (MaTpuL
BbICOT) HA OCHOBaHWUWM BEKTOPHbIX AAHHbIX KOMMOHEHTOB penbeda, Takux
Kak OTMETKN BbICOT W rnybuH, ropusoHTanu, n3obatbl, NMMHUM BOAOTOKOB,
MOSINIOHbI O3€P M BOOOXPAHWIULL, TOYKM JlOKamNbHbIX MOHWXKEHUA W
NOSIMIrOHOB rpaHuL, 3ydaembix BOOOCOOPOB.

8.2.3.3 CpegHas rnybuHa Bogoema onpegensieTca B CBOMCTBAX
Nosly4eHHON MOBEPXHOCTM pernbeda Ha Bodoema. Tam ke nofnyyvyaem
MHOPMaLMIO O MakcumarnbHow rnybuHe Bogoema. [ns atoro Heob6xoanmo
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BbIAENUTb KYpPCOPOM MOBEPXHOCTb W, HaXaB MpaByl KHOMKY MbILK,
BblibpaTb Ceolicmea (Properties) B packpbiBLUEMCS MeHIO (PUCyHOK 8.11).
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PucyHok 8.10 — TpuaHrynaumoHHas mogenes pernbeda gHa o3epa
Hepeukoe

CgoiicTBa cnos

O6ume UCTOMHMK Knwuessie MeTononHwe Jxcre

Caoiicreo uavenne
Zaryn 0_Pulkovo_1942
= CTaTtucTuka
© grd_neretskoe

Nﬂln“p::emn NOCTpoeHUA 20,67
Makc 0
> Cp -3.62

Cp. Ke.oTA. 481
0

205489
11.11.201

PucyHok 8.11 — OnpegeneHue cpegHewn rnyonHbl N0 CETOYHOW MOAENU
Hepeukoro o3epa

98



CTOITW 52.08.40-2017

8.2.3.4 CpegHsis BbicoTa Bogocbopa onpenensieTca aHarormyHo
cpegHen mmybuHe. [Ons  3Ttoro  Heobxo4uMMO  BbIAENUTH  KYPCOPOM
MOBEPXHOCTb W, HaXaB MpaByk KHOMKY Mbiwwn, BblibpaTb Ceolicmea
(Properties) B packpbIBLLEMCHA MEHIO (PUCYHOK 8.12).

= Xanpuxouspk - ArcMap - ArcInfo

File Edit Yiew Bookmarks Insert Selection Tools Window Help
DEHE ! LB o |¢| ][] &80 W s [@RE |5 2 DS B ]| ® ¥ & | publisherv| # |8 |#
Drawingv ® @ @ |0~ A - & [g Al S~ s 2 o|A- >~ 4~ = - | pdditional Utilities v | Editor~| » |# ~ Task-: [Creal
Spatial Analystw| tever fingicz < % b= | 3D Analystv laverBtinarid2 v B e 2 5 2|0 | @) @ | Geostatistical Analy
T 3

= £ Layers Q

ER:Ytingrid2| -+

= ® Riv_main

& ® Riv_2

CeoicTBa cnos
General Source | Extent| Display| Symbolagy | Fislds | Joins & Reltes |

Property | value I :I
ottom 4722992.44233
&l Spatial Reference <Undefined>
Linear Unit
Angular Unit
&l Statistics
Buiki Parameters
Min 800
tMax 2400
Mean > gl 1681.72 ]
Std dev. 374.24
Classes 0 =

~Data
Data Type: File System Raster ) B LI
B

Folder:
Raster: tingric2\tingrid2

PucyHok 8.12 — OnpegeneHue cpegHen BbICOTbI Bogocbopa pekn
Xanguxonapk
B cBoKcTBax NOBEPXHOCTU TaKXKE MOXHO MOMYy4YUTb MHAPOPMALMIO O
MUHMMaIbHOM 1N MakcMMarnbHOW BbiCOTE Bogocbopa.

8.2.3.5 CpegHui yknoH Bopgocbopa. PyHkuma «YknoH (Slope)»
moayns ArcGIS 3D Analyst npuHumaeT BXOOHOW pacTp MNOBEPXHOCTU
(MaTpuuy BbICOT) M BbIMMCASET BbIXOQHOW pacTp, COAepXallui YKIOH B
Kaxgon s4vemnke. Yem HuMKe 3Ha4YeHue YyknoHa, Tem 6onee nnockou
ABNSAETCS 3eMHas NOBEPXHOCTb; YEM BbllLE 3HA4YeHWe YKINoHa, Tem bonee
KpyTble CKMOHbI pacnonoXeHbl Ha NOBEPXHOCTU. BbIXOAHOM pacTp YKIOHOB
MOXeT BbIYUCIIATLCA B MporpaMMe B NpoueHTax unu rpagycax ykroHa.

WHCTpyMeHT YknoH (Slope) 4vawe Bcero pabotaetr ¢ Habopom
OaHHbIX BbICOT, KaK MOKasaHo Ha pucyHke 8.13. bonee KpyTble YKIOHbI
3aLUTPMXOBaHbl KPACHbIM Ha BbIXOAHOM pacTpe YKIoHa.

OcHOBHble MapamMeTpbl WHCTPyMeHTa YK/IOH NpeacTaBrieHbl B
Tabnuue 8.3.
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m7-15
N B 15-23
o [ 23-31
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high =
[ | Mes-70
— M 70-78
- low
BXOAHOW pacTp BbICOT BbixoaHOW pacTp yknoHa (B rpaaycax)

PucyHok 8.13 — BxogHoW pacTp BbICOT (CneBa) 1 BbIXOQHOW pacTp YKNOHa

(cnpasa)
Tabnuua 8.3 — MNapameTpbl UHCTPYMEHTa YK/I0H
MapameTp WHopmaums

in_raster BxogHow pactp noBepxHocTu (Mogens peneeda).

Output measuremen| EguHuupbl nsmepexms (rpagycbl Mnn NPoLEHTbI)

(gon.) BbIXOAHbIX AAHHbIX.

z_factor Ecnu koopanHaThl X, Y U Z-3Ha4YeHUs1 NpuBeaeHbl B O4HOMN

(gon.) 1 TOM e cucTeme koopauHart, koadpduumneHT z = 1 (no
ymon4danuio). Ecnv oHu otnuyatoTtes, To Anst Z AOSMKHO
ObITb 3a1aHO COOTBETCTBYIOLLIEE 3HAYEHUE

out_raster BbixogHoM pacTp yKnoHa.

[na nonyyeHns yknoHa Bblbupaetca TIN-noBepxHocTb Bogocbopa,
npeobpasyetca B ceTodHyto noeepxHocTb TIN to Raster, panee
BblOnpaeTca yHKUMS YkIoH (Slope), pasmep siienkn Ons noBepxXHOCTU
YKMOHOB M MyTb AN 3an1cu pesynbTUpyoLLEen NOBEPXHOCTH.

N3 cBOMCTB MONy4YEHHOW MNOBEPXHOCTU YKIOHOB MOXeT ObiTb
onpegeneH cpeaHu YKIoH Bogocbopa HaxxaTuem npasBon KHOMKW MbILN.

8.2.3.6 lNonepeyHble 1 npoponbHble Npodunn BOAHBIX OO6BLEKTOB
CTPOSATCS Ha OCHOBE CO34aHHOM LmpoBon Mogenu penbeda MeCTHOCTU.
OHn opmupytoTCcs BOOMb 3afaBaeMblX  Mofb3oBatenieM NuHun. B
KayecTBe TaKoW INUHUM MOXHO WCMOMb30BaTb CPEOHION JIMHUIO pPeku,
dapsatep (NpogonbHble NpodUNM) WU NUHWUW, NepneHanKYnspHble
Bepery (nonepeyHble Npocunn).

Ha pucyHke 8.14 nokasaHO NOCTPOEHNE NonepeyvHoro npoduna ans
BonxoBckoro BogoxpaHunuuia ¢ y4€ToM BOOOOXpPaHOW 30Hbl (200 m oT
HIY). Ha pucyHke 8.15 nokasaHo nocTpoeHue dparmeHTa NpoaofbHOro
npoduna no nuHun capeatepa.

[aHHble npoduns MOXHO 3KCNOpTUPOBaTb B TEKCTOBLIM dopmat
“txt, a 3aTem nepegaTb B Apyrylo nporpammy ans obpaboTtku u Gonee
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AeTanbHon npopucoBkun npoduns, Hanpumep, B EXCEL nnn B CREDO. Ha
pucyHke 8.16 nokasaH dparMeHT npofonbHoro npoduna Bonxosckoro
BOOOXpaHunumLa, obpaboTaHHbI B nporpamme CREDO MopdocTeop.
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8.2.3.7 WHctpymeHT O6m€M Onisi nosepxHocmu (Surface Volume)
ncnonb3yeTtcs Ang pacyéta obbéma Boabl B BOAOEME NPU Pa3HbIX YPOBHAX
Boabl. B pesynbtate paboTbl WMHCTpPYMEHTa BblYUCASETCA Nnowagib
NOBEPXHOCTU N 06BLEM MOBEPXHOCTU Hag, yKa3aHHOW BbICOTOM unu 6a3oBon
NnockocTblo. MNMoBepxHOCTb MOXeT 6biTb pactpom unu TIN. MapameTpsbl

WHCTPYMEHTa npeacraBneHbl B Tabnuvue 8.4.

Tabnuua 8.4 — NapameTpbl MHCTpyMeHTa O6bEm

MapameTp NHdopmavnmsa
in_surface |BxogHas pactposas unun TIN noBepxHOCTb, NCNonb3yowasacs Ans
BblYMCNEHUs nnowaam u obvéma.
out_text_ |dononHutenbHbin BoixogHon ASCII TekcTtoBbIn chann ¢
file (gon.) | pasgenuTenammn-3ansaTbiMK, B KOTOPLIA 3aNUCbIBAOTCA pe3ynbTaThbl
paboTbl MHCTPYMEHTa
reference_ |ABOVE — 06bEM 1 nnowaib BbIYUCHSIOTCA Haf, BbICOTOM MITOCKOCTMY.
plane Mcnonbayetca no ymonyanutio. BELOW — 06b€M 1 nnowagp
(gon.) BbluMCNATCA Nog BbicoTon nnockocTn (Plane Height).
base_z |BbicoTa nnockocTu, Mcnonb3dyemMas Ans BblYMCEeHNs nnowaam 1
(gon.) o6béma.
z_factor |KoadhpmumeHT, Ha KOTOPbLIV YMHOXAKTCHA BbICOTbI BXOLOHOW
(mon.) MOBEPXHOCTU AMs BbluMcneHust o6béma; ncnonb3yercs Ans
npeobpasoBaHns eanHNL M3MEPEHUA Z B €AUHULbI U3MEPEHUS X, V.

Mpn yctaHoBke 3Ha4yeHusi basoson nnockoctun (Reference Plane)

BELOW

(HVDKE)

BblHYUCNAETCA nnowaab  npoeKkuumn n nnowagb

NOBEPXHOCTU NS €€ 4acTu, pacrnofnioXXeHHOW HumXKe ykasaHHOW Bbicomel
nnockocmu (Plane Height). O6bém OygeT nogcyvMtaH Ansd Haxoasiwewncs
nog, ykasaHHOW BbICOTOW 4YacTu nNoBepxHoCcTU. Ha pucyHke 8.17 nokasaHo
ncnonb3oBaHve 6a30BOM NOBEPXHOCTU BELOW (HWKE).

PucyHok 8.17 — basoBasi N10CKOCTb HAXOAUTCS BbilLE MOBEPXHOCTH

Pac4éTtbl BbINONHATCA € NobbIM  3adaHHbIM  LWIAroM BbICOTHI
ypoBHs BoAbl. PekomeHayetca pesynbTartbl 3anoOMHUTb B TEKCTOBOM
danne n akcnopTuposath B Excel gnga gansHenwen obpaboTku.
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8.2.3.8 baturpadudeckasa n o6bEmMHas KpMBble BOGOEMA.

B pesynbtate BbLINOMHEHUS pacyéToB OOBLEMOB W nrowagen no
umdgposon mogenu BonxoBckoro BogoxpaHunuiia ¢ NomMoLbio YHKLUMK
O6wém (Volume) moryT GbITb MOMy4YeHbl 3aBUCUMOCTY Mowaan u oobéma
OT BbICOTbl YPOBHA BOAbl BogoxpaHunuwia (tabnuua 8.5) m nocTpoeHbl
6aturpaduryeckas n o6vémHas Kpusble (pucyHku 8.18 - 8.19).

Tabnvua 8.5 — 3aBucmMmocTb nnowaam n o6bEmMa OT BbICOThI YPOBHA BOAbI
BonxoBckoro BogoxpaHunuula (doparmeHT)

my6uHa ot Bbicota H, m Mnowagb O6BbeEMm, V KoMMeHTanN
HIY, m (6.C) 3epkana, F (km?) | (mnH. M%) P
-1.04 14.70 50.85 219.09 YMO
-0.50 15.24 54.14 247.40
0.00 15.74 61.06 276.13 HMYy
0.50 16.24 68.20 307.52
1.00 16.74 80.50 344.88
1.50 17.24 90.80 387.83
2.13 17.87 113.71 452.93 ory
50 55 60 65 70 25 80 85 90 95 100 105 110 145
2.2 — 17.9
ony_a*
2.0 A 17.7
1.8 n o 17:5
1.6 & P 17.3
1.4 T 8 a ol i
1.2 4 gl 16.9
1.0 x - al 16.7
2 o8 § a 16.5 G
£ L 163 5
\§' 0.4 » ” * 16.1 g
0.2 e 159 3
0.0 HITY Z@ 15.7 “
-0.2 e it —11 15.5
A
-0.4 Ty 153
-0.6 L“k 151
-0.8 4:@ 14.9
-1.0 _;@ 14.7
TYMO
-1.2 14.5
Mnowaab 3epkana, Km?

PucyHok 8.18 — baTturpadunyeckasn kpusas BonxoBcKoro BogoxpaHunuua
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PucyHok 8.19 — O6bEémHas kpmas Bonxosckoro BogoxpaHunuiia

8.2.4 NHcTpymeHTbI npunoxeHus Spatial Analyst

8.2.41 UHCTpYMEHTBI rpynnbl ludpornoeuss  (Hydrology)
MCNONb3YKTCA AN MOAENUPOBaHUA [OBWXKEHWS BOAbl MO  3eMHOM
NMOBEPXHOCTU MNYTEM W3BEYEeHUs TUAPOSIorMYeckon uHopmauum us
umdposon mogenu penseda (LMP) [27].

[Ona kayecTBeHHOM paboTbl MHCTPYMEHTOB rpynnbl [udposioeus
HeobX0AMMO BbINOMHEHWE CreayroLmnX YCOBUWIA:

- UMP pomkHa ObiTb MOCTpOEHA Ha OCHOBE KpymnHOMAacLTabHbIX KapT,
nnaHoB UNn NoapobHON Tonoreoe3nyeckon CbEMKM yyacTka MECTHOCTY;

- bacceiH uccnegyemMoro BogHoOro obbekta [ofmKeH ObiTb [OCTaTOvHO
YBNaXXHEHHbIM 1 He JOIMKeH ObITb 3aperynmpoBaHHbIM.

Pesynbtatbl paboTbl MHCTPYMEHTOB rpynnbl [udposoaus 4acto
Aanekn OT COBEepLUEHCTBA M UX Heobxoaumo popabaTtbiBaTb BPYYHYHO.
Hanpumep, nuHua BoAgopasgenos, MoOflydYeHHas Mo maTpuue  BbICOT,
3a4acTyto «pexeT» Mernkue BO4OTOKU U T.4.

WMHcTpymeHTbl  rpynnbl  maponorMs  MOrytT  NpPUMEHSATbCA MO
OTAENBHOCTU N UCMONb30BaTLCA MOCNeAoBaTENbHO AN NOCTPOEHUA cCeTu
BOAOTOKOB MK BblaeneHns Bogopasnenos (tabnuua 8.6)
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Tabnuua 8.6 — MIHCTpyMeHTbI rpynnbl Mngponoruns

MHCTpyMeHT

Onuncanne

BaccenH (Basin)

Co3pnaét pacTp, coaepXallmin KOHTYpbI rpaHuL, Bogocbopa
(opeHaxHoro baccenHa).

BanonHeHue (Fill)

3anonHsaeT nokasnbHbIE NMOHWKEHNS B pacTpe NoBEepXHOCTU Ond
yoaneHusa HebosbLMX OWNBOK N HETOYHOCTEN AaHHbIX.

CymmapHbin ctok (Flow
Accumulation)

Co3gaét pacTp NoTOKa HaKoMMeHWs B Kaxayto s4enky. MoxHo
OOMOJTHUTENTIbHO NPUMEHUTb (baKTOp Beca.

HanpasneHue cToka
(Flow Direction)

Co3gaéT pacTp HanpaBrneHMs CTOKa U3 KaXaow siYerkn K cocegHemn
AYeinke BHWU3 N0 CKINOHY HanbonbLUen KPYTU3HbI.

[nvHa nHuM cToka
(Flow Length)

BbluncnsieT pacctosiHue BBEPX NN BHU3 MO TEYEHUIO, UNK
B3BELLUEHHOE pacCTosHWE, BAOMb NOTOKA ANS KaXA0N AYENKU.

JlokanbHOE NoHWXeHne
(Sink)

Co3naéTt pacTtp, onpeaensoLuii NokanbHble NOHWKEHUS Unu
paroHbl BHYTPEHHErO ApeHaxa.

MpuBsA3ka TOYKN yCTbA
(Snap Pour Point)

MpunBsA3bIBAET TOUKM YCTHEB K A4ElKe C HaMBOoNbLIMM CyMMapHbIM
CTOKOM B npeAenax 3afaHHOro paccTosiHUS.

MpoeHTudnkaums
BOAOTOKOB (Stream Link)

MprcBanBaeT yHUKanNbHbIE 3HAYEHWS CeKLUsIM pacTpOBOM
NVMHEWHOW CEeTW, PACMONOXEHHbLIM MEXAY COYNEHEHNSMUN NINHUIA.

Mopsipok BogoToka
(Stream Order)

MpucBamBaeT 4ncno, onpegensoLlee nopsiaok, CErMeHTam pacTpa,
npeacTaBnsoLWUM CErMEHTbI NIMHENHON CETU.

BopoTok B 06BbeKT
NPOCTPaHCTBEHHbIN

MpeoGpasyeT pacTp, NpeAcTaBNALWMIA NIMHEHYIO CeTb B
BEKTOPHbIE OGBEKTHI, MPeACTaBNsALWMNE CETb NINHUIMA.

Bopgopasgen (Watershed)

OnpegensieT BOAoCGOPHY0 06nacTb, PAcnoNIoKeHHYH0 Bbille
Habopa sYeek pacTpa.

B

KOMIMbKOTEPHOM

npeactaeneHM  BogocbopHass  obnacTtb

npegcraBnsieT cobor TeppuUTOPUI0, C KOTOPOW OCYLLIECTBISIETCA CTOK BOAbI

B «TOYKy CTBOpa».

CeTb, MO KOTOpOW nepemMeLlaeTcs BOAA, MOXHO

npeactaBuMTb B BUAe [epeBa, rAe OCHOBaHME AepeBa SABMAETCH «TOYKOW
cTBopa». BetBn aepesa — BoooToku (pucyHok 8.20).

FpaHuubl Bogocbopos

Touku

rmaponorn4yeckKkux
CTBOpPOB, NOCTOB,

yCTbeB pek
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8.24.2 [Ona nonyyeHus  rMOposniorMyeckux  XapakTepucTuK
NOBEPXHOCTM HeobxooMmo onpeaenuTb HarnpaeleHMe CToKa U3 KaKaown
SYenKkn pactpa. OTO gernaeTcss ¢ NOMOLWbI0 MHCTpyMeHTa HarnpaeneHue
cmoka (Flow Direction).

OTOT MHCTPYMEHT MUCNOSib3yeT MOBEPXHOCTb B KayeCTBEe BXOAHbIX
OaHHbIX M BbldaeT pacTp, MOKa3blBalOLWMA HanpaBNeHNe CTOKa Kaxgon
s4enkn. EcTb 8 KOPPEKTHbIX BbIXOAHbLIX HanpaBneHWn OTHOCUTENbHO 8
CMEXHbIX SlYeeK, B KOTOpble MOXET MepenTu CTOK. HanpaBneHune cToka
onpefensieTcd HanpaBfi€HMEM MAaKCUMarbHOIrO MOHWKEHUS U3 KaXKOOW
Ayenkn. Ecnn HangeHoO HarmpaBreHuMe CcamMoro KpyToro MOHWMXKEeHUS,
BbIXOOQHOWN SiYeNKe 4aeTcs 3HaYeHne, NpeacTaBnsoLwee 3T0 HanpaBeHme.

Ecnun Bce cocegHune sa4elikn Bbille, YeM obpabaTbiBaemas a4enka,
Takas siuenka byaeT paccmaTpuBaTbCs Kak ownbKa B AaHHbLIX; OHA OOMKHA
ObITb 3amnoniHeHa A0 MWHUMAarbHOIO 3HAYEHUS BbICOTbI COCEAHUX AYeeK.
Ctok 6ygeTt ocyuwlecTBnaTbCs B 3Ty A4verky. OgHako B TOM crnyyae, ecnuv
NOKanbHOE TMOHWXEHWE pasMepoM B OAHY S4YElKy pacriofioKeHO Ha
dmM3n4EeCcKOM Kpar pacTpa, WM B €€ OKPEeCTHOCTHAX eCTb XOTa Obl oagHa
syenka co 3HadeHnem NoData (HeT gaHHbIX), 3anofIHEHNS HE MPOUCXOANT
n3-3a HeOoCTaTO4YHOCTM MHdopMaLmn. Y1060l a4enka Morna
paccMmaTpuBaTbCs Kak MCTUHHOE NIOKaribHOE MOHWXKEHWEe Afd Hee OOfKHa
ObITb MHpOpMALMSA NO BCEM COCEAHUM AYENKaM.

Ecnn CcToK M3 OByx siYeek ocyllecTBnsieTcs Apyr B gpyra, OHU
SABMAIOTCS NIOKaNbHbIMU NMOHWXKXEHNAMM C HeoNpeaeneHHbIM HanpaBneHnem
CTOKa. f4yenkn, KOTOpble SBASKTCA  JfIOKafilbHbIMUA  MOHMXEHUSIMUA,
onpefensTca C NOMOLLbK MHCTPYMeHTa flokanbHoe roHuwxeHue (Sink).
UtoObl nonyuntb TOYHOE MpPEACTaBEHME HaMpaBlieHMst CTOKa Mo
NOBEPXHOCTN, HY)XHO  3amofnHUTb  foKanbHble  MOHWMXEHUs 40
NCcnonb3oBaHNA NUHCTPYMeHTa HarpaeneHue cmoka .

8.2.4.3 [lpussska mo4yku cmeopa (Snap Pour Point) npusidbiBaeTt
TOYKWN YCTbEB, NOCTOB, MMAPONOrMYECKNX CTBOPOB K f4elke ¢ HanbonbLLmMm
CyMMapHbIM CTOKOM B npefenax 3agaHHOro pacCTosHUS.

Ecnn BxogHble daHHble TOYEK CTBOPOB MpEeAcCTaBNeHbl B BuUAOE
Knacca ToveYHbiXx OObeKTOB, OHM OyayT BHYTPEHHE KOHBEPTUPOBaHbI B
pacTp Ans nocriegywowien o6paboTku.

BbixogHble OaHHble — 3TO LEMNOYUCMEHHLIN pacTp, Ha KOTOPOM
NCXOOHbIE MOJIOXKEHUS TOYEK YCTbLEB MPMBSA3aHbl K MECTOMOSIOXKEHUAM C
BbICOKMM CYMMAapHbIM CTOKOM.
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8.2.4.4 JlokanbHOe€ MOHMXEHWE — 3TO s4Yelka wunm Habop
NPOCTPAHCTBEHHO CMEXHbIX siYeekK, HarpaBfieHUI0 CTOKa W3 KOTOpPbIX He
MOXeT OblTb NMPUCBOEHO HW OAHOMO W3 BOCbMW KOPPEKTHbIX 3HaYeHuin
HanpaBneHWn B pacTpe HanpaBfneHus CToka. Takoe NpoucxoguTt B TOM
crny4dae, ecnu Bce cocegHune sYernkn Boiwe, Yem obpabaTbiBaemas savenka,
nnbo, Korga OBe A4Yenku nepeTtekarT Apyr B Apyra, obpasysa netno u3
OBYX siYeek.

UTto6bl TOYHO ONpedennTb HanpasfieHue CToKa W, cnegoBaTesnibHO,
CYMMapHbI/ CTOK, Ny4ylle Nnonb3oBaTbCs HABOPOM AaHHbLIX, B KOTOPOM HeT
NoKanbHbIX MOHWXEHWMNA.

JlokanbHble MOHWXEHWS B [aHHbIX MO BbICOTaM, Kak MpaBwuio,
BO3HMKAOT M3-3a OWWOOK B OaHHbIX. OTW OLWKUOKM 3a4acTylo Bbi3BaHbI
MeTogamu BblGopa OMOPHbIX TOYEK U OKPYTfeHneM BbICOT A0 LenbiX Yncern.
JNlokanbHble NOHWXEHMS B AaHHbIX MO BbicOTamM C pasmepoMm syeek 10
METPOB UMM MEHee BCTpPeYalTCa pedko, 3a UCKNIYEeHNeM NnegHUKOB unu
KapcToBbIXx obnacTten, v, B LenoM, MOryT paccMaTpmBaTbCA Kak OLIMOKM.
Mo mMepe TOro, Kak yBENUUMBAETCH pasmep S4YEenKu, KONMYeCTBO
noKanbHbIX NOHWXeHWI B Habope JaHHbIX 3a4acTylo TOXe yBeNnMynBaeTcs.

PekomeHayeTcs onpedenntb 1 yaanuTb fOKanbHbIE MOHWXEHUS Npw
cosgaHun LIMP. WNHorga nonesHo 3HaTb rmybuHy NOKanbHOrO MOHMXKEHUS.
Ota uvHpopmauua wmoxeT ObiTb MCNonb3oBaHa AnNg  onpegeneHns
nogxoaduwiero orpaHudeHns no Bbeicote (Z limit) gns umHcTpymeHTa
3anornHeHne rnokanbHbIX MNOHWXeHun (Fill) vnn ans noHumaHus Tuna
OLWNBOK, NMPUCYTCTBYIOLLNX B OaHHbIX (PUCYHOK 8.21).

w

PucyHok 8.21 — Npodunb fiokanbHOro NOHMKEHNS

8.2.4.5 NIHcTpymeHT Bodopasden (Watershed).

YTto6bl onpegenutb o6nactb BOAOCOOPOB, HYXXHO NpeaBapuTeribHO
cosfjaTtb pacTp, NpPeacTaBnsloOWMA  HanpasfneHue CTokKa, C MOMOLbIO
nHcTpymeHTa HanpasneHue ctoka (Flow Direction).

3ateM HyXHO obecneynmTb MeCTOMOMOXEHUSA, ANA KOTOPbIX HYXHO
onpegenntb obnacte BogocbopoB. WcxogHble S4enkn MOryT ObiTb
NPOCTPaHCTBEHHbIMM OObEKTaMu, Hanpumep, gambamn nnum BoAOMEPHbLIMU
noctamu, Ans KOTOPbIX HY>XHO ONpedenuTb XapakTepucTuku sopocbopa.
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Ecnu anga onpegeneHusa Bogopasagena nUcnonb3yeTcsi MOporoBoe 3HavyeHne
CYMMapHOro cToka, ToMkamMu yCTbeB Ans Bogopasgena byayt coeguHeHns
CeTn BOLOTOKOB, MOSyYEHHble M3 CYMMapHOro cTtoka. Takum obpasom,
JormkeH ObiTb 3agaH pacTp CYMMapHOro CTOKa, a Takke MWHUMarbHoe
KONUYECTBO SA4eeK, KOTopble COCTaBNAT MOTOK (MOPOroBoe 3HadeHue).
BbIxogHbIMM AaHHBIMK SBNSETCSA pacTp Bogopasnenos (pucyHok 8.22).

PucyHok 8.22 — BelgeneHHble Bo,u,opas,u,enbl

8.2.4.6 ®yHKuma bacceliH co30a€T pacTp, COAepXalunii KOHTYpbI
ApeHaxHoro 6accenHa (Tabnuua 8.7).

Bogoc6opHble BacceiHbl BbIAENSTCA NyTEM OnpeaeneHnst NMHUN
Bogopa3snenoB mexay 6accenHamu. BxogHow pactp HanpasrieHusi CTOKa
aHanu3npyeTca C LEeNnbk MOMCKa BCEX CMEXHbIX SA4Yeek, KoTopble
npuHagnexart K ogHOM M TOW ke BogocbopHon obnactn. BogocbopHbie
DaccenHbl cos3galnTcs NyTEM pasMeLleHUs TOYeK YCTbEB Ha Kpasx OKHa
aHanusa. Takke oOnpegensalwTcss fokanbHble MOHWXKEeHUs. 3atem
yCTaHaBnmBaeTCsl 06MnacTb Bblle KaxdoW TOYKM YCTbHA, M3 KOTOPOW
OCYLLECTBNSAETCA CTOK B 3Ty TOYKY. OTO MPMBOAUT K CO3[aHUI0 pacTpa
BOOOCOOpHBLIX GaccenHoB.

Jlyywnx pesynbTatoB MOXHO [06UTbCA, ecnv npu  co3gaHuu
BXOOHOro pactpa HanpaeneHusi cmoka (Flow Direction) 6bina BknioveHa
onuma Cmok u3 KpaliHux sidyeek HanpasseH Hapyxy (Force all edge cells to
flow outward). Bce sderikm pactpa ©OygoyT OTHOCUTLCA K Kakomy-nmbo
DacceliHy, gaxe ecnm OH COCTOUT U3 OQHOW SIHENKN.

Tabnuua 8.7 — MNapameTpbl UHCTpyMeHTa Basin

MapameTtp Nudopmaums

BxogHon pacTp HanpaBneHun cToka Ans Kaxoomn siuenke,
in_flow_direction_raster|co3aaHHbIi ¢ NOMOLLbI0 MHCTPYMEHTa HarnpasnieHue
cmoka (Flow Direction).

CospnaBaeMblil pacTp, coaepXallyil KOHTYPbl ApeHaXHbIX

out_raster o
— ©accenHoB.
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8.3 NamepeHunsa cpepcteamm nporpammbl AutoCAD (Map 3D u
Civil 3D)

MHdopmauna no pabote ¢ wmHcTpymeHTamum  AutoCAD
npeactaeneHa B [29], [30].

8.3.1 lNpuBaska kKocMnyeckoro cHumKa. lNepen Tem, Kak Npon3BecTun
NpuBA3KY  CHUMKa  Heobxogumo  ybeautbcs B MNPaBUIIBLHOCTU
YCTaHOBIEHHOW CUCTEMbI KOOpAUHAT.

Ha naHenn wHCTpymMeHTOB BbliOpaTb Bknagky «BcrtaBka» =
«PacTtpoBoe un306paxeHne» » BblOpaTb HYXHbI ann > B OKHEe
«BctaBka wu3obpaxeHus» MOXHO 3adaTb 3HAYEHUS TOYKM BCTaBKM,
Macwtab wn yron MoBopOoTa CHMMKa BPYYHYHO WNM  ykasaTb
HenocpeaCTBEHHO Ha 3KpaHe (pucyHok 8.23).

/ 4 BcraBka u3obpaxeHus x

= Von CHumok S O6aop.

PucyHok 8.23 — BcTaBka KOCMUYECKOrO CHUMKa 6e3 reonpuBsA3sku B
pabounn ann
Mpn HanMuuMM y KOCMUYECKOro CHUMKa parina reonpuBA3KA HYXHO
BblOpaTb Ha MaHenu MHCTPyYMeHTOB BKnagky «CocTaBneHwe KapTbl» »
«MN30bpaxeHne» » «BcTaBka...» » BblOpaTtb uma danna = B
OTKpbIBLIEMCA OKHe «Koppensuuss u3obpaxeHus» BblbpaTb napameTpbl
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KOppenauMn > napameTpbl BCTaBKM OMNPEeAEensitoTcs aBTOMaTUYECKM
(pucyHok 8.24).

Koppenauna uzobpaxeHnua

WcTounmk Bcraska

MapameTpe kopp . Moy s

MapaMeTpbl BETABKA

TouKa BCTABKM: Yron nosopora:

% [459108.59 | [0.00 |

Y: |7787249.12 | Macuras:

z [0.00 | [ |
PaspeweHue
11.8x11.8 TOYEK Ha eauHNLY
EavHnue ANR TOUKW BCTABKY U pa3peweHus
—

WA paina: DATemp\18_1_fiL C8_166_10_11_20170621_5648jpg

‘ OK | ‘ OTtMeHa ‘ ] MpHMEHUTL ‘ l Cnpaska ‘

PucyHok 8.24 — OkHo «Koppensauus nsobpaxeHus»

Ha pucyHke 8.25 nokasaH pesynbTaT reorpaduyeckon NpuBHA3KK
cHumka Landsat-8 ot 07.08.2015 ¢ ucnonb3oBaHuemM UUPOBOro nraHa
MECTHOCTM.

r & b Q W o
PucyHok 8.25 — PesynbTaT BCTaBkM CHUMKa C reonpueaskon (Landsat-8 ot
07.06.2015) B nnaH MecTHOCTW.
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8.3.2 WNamepeHuMe OnuHbl (BOAHOrO 06ObEKTa) Ha MIIOCKOCTU.
CyLecTByeT HECKOSMBbKO CNocob0oB M3MepeHNs ANnHbl Ha NAOCKOCTU:

—
1) namepeHue ¢ NOMOLLbI0 MKOHKN T,
BbibpaTb Bknagky «MaBHasi» = naHenb «YTUNUTbl» = «Pasmetutb» =

p—
«PaccTosgHuney ===,
2) nsamepeHue ¢ nomoLubto komaHasl USMEPUTBIEOM = OnuHa.

3) ¢ nomowpto naHenu «CBOWCTBa» MOXHO YBUAETb 3HAYEHWE ANWUHbI
obbekTa, NpeaBapuUTeNibHO BblAENNB OOBLEKT.

8.3.3 NamepeHne reogesnyeckon AnNuHbl (BOAHOro obbekta) no
nosepxHoctn. [nuHa reogesndeckon JIMHUM — 3TO  PpakTUyYeckoe
paccTosiHME NO 3emrie C Y4ETOM KPUBM3HbI 3€MHOIN NMOBEPXHOCTH.

CylwecTtByeT HeCKONMbKO CMOoCOOOB M3MEPEHUs Treoge3ndeckomn
OJVHbI:

%
[t -}

e
1) namepeHue ¢ NOMOLLBIO MKOHKN “F,
Bbuibpatb BkNagky «AHanu3» » nNaHenb «[€OMHCTPYMEHTbI»  »

«eopaccmosiHue» . PesynbTaT 0TOOpa3nTCs B KOMaHOHOW CTPOKE.
2) namepeHue c nomotubto komaHasl MAPDIST.
B komaHngHom ctpoke AutoCAD oTobpasunTca pe3ynbTaTt BbIYUCIIEHWIA.

8.3.4 NamepeHune nnowaam (BogHoro obbekTa) npon3soanTcs
OJHMM 13 CNOCO0OOB:

1) nsmepeHune ¢ MOMOLLbIO UKOHKK %
BblbpaTtb Bknagky «lnasHas» = «Ymunumbsi» » «Pasmemumby »

«lnowadb» % » B 3anpoce BBeCTU «O» (06bekT) » BblIbpaTb 0O6BEKT.
2) namepeHune ¢ nomoLLbto komanabl MUSMEPUTBIEOM.
Ha 3anpoc BbibpaTtb — «/1T» (nnowanb).

N3mepeHna MOXHO Monyuntb MyTEM BbibOpa oObekTa uUnM NyTém
yKasaHusi TO4EK Ha TOM 00bekTe, KoTopbi TpebyeTtcs nameputs. MNnowagb
N nepuMeTp BblOpaHHOro obbekTa oToOpaxxalTcs B KOMaHAHOW CTPOKE U B
noackaske.

B komaHaHoOWM cTpoke Heob6xoaMmo BbiGpaTbh AENCTBME:

- 06beKT (BbluMCNEHME Nnowaaun n nepumeTpa BolbpaHHoro obbekra). Mpu
3TOM HYXXHO creanTb, 4Tobbl 06bEKT He Obin camonepecekatowmmes. Mpu
BbIGOpEe HE3AMKHYTOM MOSMUIIMHUK, 3HAYEHUE NIOLaan BblYUCAETCA TakK,

112



CTOITW 52.08.40-2017

Kak ecrnm 6bl nocrnegHsas wu nepBpas TO4YKa OblNIM coefMHEHbI npAMbIM

OoTpe3KkoM (pUcyHok 8.26);

PucyHok 8.26 — BeluncneHve nnowiagn HesamkHyTON NONMANHUN

nobasutb nNnowaab (BkNYeHne pexuma gobaeneHuss n oTobpaxkeHue
0o0LWNX COBOKYMHbIX W3MEpPeHW Ang nocnegoBaTenbHbIX obnacren,
yKa3aHHbIX norib3osaTenem). MoXHO ykasaTb TOYKM U BblOpaTb OOBLEKTHI
Ans BbINONHeHUs pacyeTta. Hanpumep, MoxHO BbibpaTb ABa ob6bekTa Ans

pacyeTa obuwien nnowanun (pucyHok 8.27);

Osspo

PucyHok 8.27— OnpegeneHue cymmapHom nnowaan osep

- BblMECTb nniowaab (Bbl4MTaHWe nnoLllagmn BroXeHHoro obbekra u3 obuen
nnowaamn). MoXHO ykasaTb TOYKYy BHYTPW BIOXEHHOro OObeKTa unu
BblOpaTb 06BHEKTHI ANSA BbIMNOMHEHUS pacyéTa (pucyHok 8.28).

Osepo

PucyHok 8.28 — BeluntaHme nnowaam octpoBa U3 nrnowtagm osepa

3) namepeHme ¢ nomowbio KomaHgbl CMMACOK vnn ¢ noMoLLbio naHenu
«Ceolicmea». 3HayeHMe nnowaanm obbekta  MOXHO  YBUAETh,

npensapuTernbHO BblAEeNMB OOBHEKT.
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8.3.5 Onpegenexne ueHTpa BOAHOrO ob6bekTa.

[na onpepeneHns reoMeTpuyeckoro LieHTpa Mrockon durypbl B
AutoCAD Map Heob6xoOuMO Ha MaHenu WUHCTPYMEHTOB BblbpaTb BKNagky
«CocmasneHue kapmbi» » «llonueoHbl» » «Co30amb yeHmpoudbi». B
OTKpbIBLLEMCS OKHe « Co30aHue uyeHmpoudos» » BblIbpaTb OOBLEKT, LEHTP
KoTOoporo HeobxoguMmo onpegenutb > BblbpaTb cnon. B pesynbrate
NOSABUTCA TOYKa reoMeTpUYeCcKoro LieHTpa obbekTa.

8.3.6 Co3pgaHue Tononormm BogHbIX OO BbEKTOB.

B AutoCAD npucytctByloT (OYHKUMM paboTbl C TOYEYHOW, FIMHEWHOWN W
nnowagHon Tornonornen. Tononorns npuUMeHsieTcsa  ANns  NPOBEPKU
KOPPEKTHOCTM reoMeTpumM 1 aHanu3a NpoCTPaHCTBEHHbIX AaHHbIX. [pexae
4YeM aHanM3MpoBaTb TOMosIorno, eé Hago co3naTb.

Ha naHenu mHcTpymeHTOB BblOpaTb BkNagky «[aHHbie u aHanu3

kapmy» » «Tononoeausi» » «Co30amb» @

[ns pacyéTta ryctoTbl peYHOM CETU HYXXHa OfIMHA BCEX BOAOTOKOB
bacceriHa. Ee MOXHO ObICTpO onpegenuTb C MNOMOLLBK FIMHEWHOW
(ceTeBow) TONONOrUMU.

Mnowagn nonuroHanbHbIX o06bekToB (03€p, ©OMoOT, Inecos,
neaHVKoOB W T.A4.) AaHHOro 6GaccerHa MOXHO BbIMUCAUTL C MOMOLLbIO
nonuroHansbHon Tononorun. OQHOBPEMEHHO C CO34aHMEM MONUroHanbHOM
TOMONOrMM aBToMaTMYeckn hopMUPYeTCa reOMETPUYECKNI LEHTP KaXaoro
nnowiagHoro oobekra.

MopdomeTpuryeckas MHdopMmaums co3gaHHom Tononormum
3anncbiBaeTca B CTAaTUCTUKy. Hanpumep, Ons BOAOTOKOB B CTaATUCTUKY
3anMweTcsa KONMYeCTBO M3MEPEHHbIX BOLOTOKOB, UX CyMMapHasa AfinHa, a
TaKke CpedHsad, MUHMUManbHas U MakcumarnbHas OfvMHbl BOOOTOKOB. [Ans
nnowanHbix 06bekToB (03€p, 6ONOT, Necos, NEAHNKOB U T.A4.) B CTAaTUCTUKY
3anMueTcsa MX KONMMYecTBO, CyMMapHas nnowagb, a Takke cpegHsis,
MWHUManbHas U MakcuMmarbHas nnoLlaau.

Ona npocmoTpa CTatucTMKM Heobxoaumo BbiOpaTb  BKNagKy
«[aHHble u aHanuia kapm» > «Tononoausiy = «YnpaeneHue»
«Cmamucmuka» (pncyHok 8.29).
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Autodesk AutoCAD Map 3D 2015 Buan6yHo_8axp_6accerin_old.dwg
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PucyHok 8.29 — MNony4veHne mopgomeTpudeckon ngpopmarmm o BOOHbIX
o6beKkTax ¢ MOMOLLbIO CO34aHMsA TOMOMOrMN 1N MPOCMOTPa ee CTaTUCTUKMN.

8.3.7 MNocTpoeHne uudposor moagenu penbeda Bogocbopa.

Ona noctpoeHus noBepxHocTn Bogocbopa Ha naHenu «Obnacmb
UHCmMpymMeHmos8» BblbpaTb «[TlogepxHocmby » «Co30amb MogepxHOCMb».
B OrtkpbiBlwemca okHe «Co3daHue rnosepxHocmu» B cnucke «Tum»

BblOpaTb «floe-mb TIN». [anee 3agaTtb MMS MOBEPXHOCTWU, OMUCAHUE WU
ctunb (pucyHok 8.30).

i CozpaHne noBepxHOCTH - X
Tun: CNOiA NOBEPXHOCTH
[ros-re Tiv = [ §I
Ceoicrea [sawe I
B VHtopmaua
i NosepxrocTs <[Creayioujee savenve ...
OrucaHe Onncae
Crune CTaHAapTHL#
Matepuan Ans susyan/saum Bjlayer

@ HaxaTve KHoMm "OK" NpMBEAET K C03A3HAI0 HOBOI NOBEPXHOCTH, KOTORaA GYART NoKazaHa

B CMWCKE NOBEPXHOCTEM B HaguraTope.
(e ppasn | el
A

PucyHok 8.30 — OkHo «Co3gaHne noBepXHOCTU»
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Ecnn B cTpoke cTunen otobpakaeTcsi TONMbKO «CTaHOapTHbIAY, TO
cnepyeTt BblbpaTtb NyHKT « OmMKpbimb» B CTpOKe « Tun ¢hatina» » LLlabrioHbl
yepmexel (*.dwt) = AutoCad Civil 3D (Metric) RUS. Ecnn HeT wabnoHoB
CTUNEN, TO MOXHO CO34aTb HOBbIN C HYXXHbIMW NapameTpamu.

Co3gaHHaa MOBEPXHOCTb MOKa nycTas, HeoOXOAMMO K Hew
AobaBuTb rOpPM3OHTaNM W BbLICOTHble OTMeTkW. [na pobaBneHus
ropusoHTanen Heobxogmmo BbidBaTb «Obracmb UHCMPYMEHMO8» »
«llogepxHocmby » Lleneeass nosepxHocmb = «OnpedesieHue» =
«lopuzoHmanu» = «[obasumsb..» = OK » BblOpaTb «Bce ropnsoHTanny»
(pucyHok 8.31). Onsa po6aBneHus BbICOTHbIX OTMETOK Heobxoanmo
BbI3BaTb nNaHenb «Obracmb uHCcmMpymMeHmos» = «llogsepxHocmby »
Llenesass nosepxHocmb » «OnpedeneHuey » «[pynnbl moyek» »
«[Jobasumb..» » BblOpaTb «Bce mouku».

"% [lo6aBneHue AaHHBIX Fopis x|

OrmcaHme:
I ropusoHTanu

[~ YCroeuA Npope
PaccToaqme! Yron:
]2.onnm [T Enmmm (rpan) @I
-Ycnoeua aobasneHma = —
PaccTosHWe ! 3HaueHVe BbICOTEI CerMeHTa:
100.000M B | [ 1.000m Eu;l

[~ MiHMMM3MPOBaTE NNOCaMe 06NIaCTH, MCNomNE3YA:

| 3anonHeHue paspLIBos B AGHHLIX rOpVBOHTaneH
| MepectaHoexy pefiep
[v' fofiaenenve Touek K CTOpOHaM NAOCKDND TREYIoNbHAKA

[V AobaeneHve Touek K NNOCKAM CTOPOHaM

OK I OTtmeHa I Cnpaeka |

/.
PucyHok 8.31 — OkHO «[JobaBneHne faHHbIX ropu3oHTanem»

Ha pucyHke 8.32 nokasaHa cosgaHHas uudpoBad Mopenb
mecTHocTu (TIN-mogenb Bogocbopa BunmbuHckoro BogoxpaHunuLa).

8.3.8 [wmagponornyeckun aHanns uudpoBorM Mogenn penbeda
Bogocbopa. Ha ocHoBe undpoBoii mogenn penbeda MECTHOCTM MOXHO
NPOM3BECTN  TMOPOSIOTMYECKUA  aHanu3:  MNOCTpouMTb  BogocOopbl,
onpeaennuTb UX CPELHIO BbICOTY M YKIMOH, NONYYNTb HanpaBfeHus CTOKOB
BOAbI 1 T.4.
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Mo nwmHmam TIN-mopenu
BO3MOXHbIX CTOKOB BOAbl MO MNOBEPXHOCTU. Ha ocHoBe aTux obnacten
onpeaensaTcs nnowaan Bogocbopos.
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Veaopmayss |Fparae |Foproosam | Cemia | Toon | Toeyronaswaon Bonocbopes |Arans |orospaxerwe | coona |

PucyHok 8.32 — TIN-mogenb Bogocbopa BogoXpaHunumuia

BbIHNCAOTCA

= «Pedakmuposame cmusib MO8EPXHOCMU»
«Cmurnb nogepxHocmuy » «Bodocbopbl» » B HEOOXOAMMbBIX KaTeropusax
BOAOCOOPOB OTMETUTb LUTPUXOBKY Kak «McmuHa» W 3agaTb CBOWCTBA
LUTPUXOBKM (pncyHOK 8.33).

Ceolictea Bogocbopa

|3Ha yeHue

3D reoMeTpHa
Pasmep Touxn
MoBepxHocTb
© ¥cnoeHbie o6osnaueHns
© Boioc60p €O CTOKOM B TOYKE rpaHHLbI
Bopioc6op €O CTOKOM NO AHHHH TPAHHLBI
“ Bogocbop BnaguHb
H)jger
Tun aunmn
Wcnonb30BaTh WTPUXOBKY
O6paseL) LWTPUXOBKH
HapucoBaTb TouKy CTOKa
*OToBpakeHue TouKN cToka
| |ger To4KM cTOKA
HaprcosaTb cermeHT cToka
M| |geT cermenTa cToka
Tun NMHUW CErMeHTa CToKa

5 seneHbiii
Continuous
WctuHa

[AR-SAND

MetuHa
B35

B gpacHblit
Jloxe

B cunnia

4 CpolicTBa WITPUXO

T
CranaapTHait = E

LLlpyiia nepa 150,

Vron:
0000 v

AcDbObjectld | Mecuras:

X

a P P ,[IS[I_E - ?Er:;iv;venbvn ofnacTy
Hllger 5 senblit WWar

Tun nuHun Continuous I pec Harec

UenonebsopaTh LUTPUXOBKY MetuHa

O6pasel WTPUXOBKY AR-SAND oK Omena opea_|
& Muoroctokosiii Bogocbop ¥,
Bojioc60p MHOTOCTOKOBOI BbIE€MKH

ok || omea | rpwewn | copma |

2

obnactu

PucyHok 8.33 — OkHa «C1urnb noBepxHocTen» 1 « CBOMCTBA LLUTPUXOBKU»
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Bo Bknagke «OmobpaxeHue» Heobxogumo caenatb Bogocbopbl
BMAMMbIMW. 3aTem cnegyeT NpoM3BECTU aHaNn3 Nnosly4YeHHbIX BOAOCOOpOB:
«Ceolicmea nosepxHocmuy = «AHanu3d» » Tun aHanu3a «Bodocbopbi»

> L& CeegeHnss o Bopgocbopax oTobpaxalTcss B CBOWCTBaX
nosepxHoctn LIMP B T1abnuue «CeedeHus o Ouanas3oHe». [lpumep
nony4yeHns rpaHuy, BogocObopoB NMOBEPXHOCTM MOKa3aH Ha pucyHke 8.34
KPacCHbIMU JIMHUSIMM.

PucyHok 8.34 — PesynbTat nonyyeHnsa BogocbopoB NOBEPXHOCTU A1
baccenHa bunnbuHckoro BogoxpaHunuLla

Ha naHenun «Obnacme uHcmpymeHmos» = Llenegasi nogepxHocmp
» «Pedakmuposamb cmursb 08epxHOCMU» » BKNagka «AHamu3» »
«OmmMmemku» » L{gemosasi cxema Ouana3oHa BblbpaTb 3HayYeHne «Cywax
» BKnagka «OmobpaxeHue» » caenatb BugMmbimn Ommemeku (PUCYHOK
8.35).

B pesynbtate aHanmsa BbICOTHbIX OTMETOK TPEYrosfibHWUKM
NMOBEPXHOCTU 3aKpaLUMBaOTCA B COOTBETCTBMM C 3a4aHHbIMU AMana3oHamMu
3HaYeHUn OTMETOK.
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Vichopauun | Mparsae: | Fopusorrana |cenca | Tows | Tpeyronetsest |BoocBope: Avans |0mﬁpax<eme | ceoaka |

CeoiicTBa [ 3Havenne |
“HanpaeneHus
© OTMeTKH

Co3gaTb AnanasoHbl no Konuyectso gvanasonos

LigeToBas cxeMa AnanasoHa -]

LiseToBas cxema pedepeHL-317Mnconsa, ... 3eneHsle
LiseToBas cxema pedepeHu-3nnunconaa,... Kpac

[pynnupoeaTe no KeaHTune
Konu4ecTso AuanasoHos 8
WHTepean aAuanasoHa 5.000
ToyHOCTb MHTEPBaNa .000001
Tun oTabpaxeHus 2D Teno
Crunb 0bo3HaYeHuit CTaHjapTHblii
Pexum m'oSpa)KeHuﬁ OTMETOK Wcnonb3oeaTh OTMETKY NOBEPXH...
BblpOBHATL OTMETKN N0 OTMETKE 0.000m
YBENW4NTE OTMETKI NponopUMoHanbHo M... 1,000
“ OTroCcH

Crpenxu oTkoca

PucyHok 8.35 — 3agaHue napamMeTpoB A5 aHanmsa BbICOTHbIX OTMETOK

Ona onpegeneHna cpegHel BbICOTbI U YKMNOHA MO  UMPOBON
Mogenu Bogocbopa B okHe «Ceolicmea nogepxHocmu» HeobXoanmo
BblOpaTh BkNagky « Cmamucmuka» (pUCyHok 8.36).

i¥ CeoiicTBa NnoBepxHocTy - LIMP

Mrdhopmauna |Onpe,uen=.wa IN—EJWE Cratuciika ]

CrarmcTika | 3HaveHme
B 06wwe
Homep eepcii 1]
KonuuecTso Touex 7725
MuHMMansHaA KoopauHaTa X 28562183.152M
MyHYMaNGHaA KDOpAMHAaTa Y 7559754.492m
MaKouMansHaA KoopaWHaTa X 28578360.345M
MaKTuHanbHan KoopAyHaTa Y 7572145.825M
MYHUMANEHaA OTMETKS 336.600M
MaKCuMansHaa oTMBTKa 965.300M
CpeaHan OTMETKS 547.991m
E PaciuvpeHHbie
Nnowage 20 NOBEPXHOCTH 155466444.69k8. M
Mnowags 3D NOBEPXHOCTH 158291443.25k8. M
0.00%
209.77%
14.89%

e

PucyHok 8.36 — OnpeaeneHne cpeaHen BbICOThI U yKINoHa Bogocbopa

8.3.9 MamepeHre ob6béma (BoagHOro o6bekTa).

N3mepeHne obbema npon3BoanTcs 0gHMM 13 CnocoOoB:

1) nsmepeHne ¢ NOMOLLBI0 MKOHKU % BbiOpaTb Bknagky «/asHasy »

«Ymunumei» = «Pasmemumb» » «OOBLEM» ﬁ » B 3anpoce BBECTU

«b» (06bekT) » BbIOpaTb 06bEKT. B komaHAHOM cTpoke Heobxoanmo
BblIOpaTb HYXXHbIN MYHKT:
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- 0b6bekT (n3mepeHne obbema obbekTa unu 3agaHHon obnactu). MoxHO
BbiGupate 3D nnn 2D obbekThl. MNpu BbiGope 2D obbekTa HeobxoamMmo
yKasaTb BbICOTY AN 3TOro 00beKTa;

- pnobaButb 006BLEM. AKTMBaUMs pexuma pobaBneHns W BblMUCIEHUS
ob6bema HapacTalLwum NTOroMm No Mepe onpeaenexHus obnacren;

- Bbl4eCTb 00bLEM. BkritoueHne pexnma BbluMTaHNA ykadaHHOro obbema n3
obLiero oobema.

2) namepeHmne ¢ NnomoLLbto komanabl MUSMEPUTBIEOM.

Ha 3anpoc Bbibpatb — «O» (n3mepeHue o6bémMa obbekTa unm odnacru).

3) mM3mMepeHne C nomoLlblo noBepxHocTen. [na onpegeneHuss obbéma

Heo6xoOUMMO MOMWMO CO3[aHWUsi NMOBEPXHOCTM penbeda, Takke co3gaTb

cekyLlylo noBepxHocTb. CHavana HeobxooumMo NOCTPOUTb MOBEPXHOCTb

penbea OHa BogHoro obbekta (pucyHok 8.37). 3aTem, B Ka4yecTBe
cekyLlen NoBepxXHOCTU HeOBXoOUMO B35iTb MIIOCKOCTb NMOBEPXHOCTM BOAbI,

COOTBETCTBYIOLLYIO Ype3y BoAbI.

PucyHok 8.37 — TIN-noBepxHOCTb penbeda gHa bunnbuHckoro
BOJOXpaHunuLLa

[na pacyeta o6bema Ha NaHenu MHCTPYMEHTOB BbliOpaTb BKNagKy
«AHanusz» » «O6bEMbI»

B otkpbiBwencs Tabnuue (pucyHok 8.38) HeobxoouMmo BbiGpaTb
NoBepPXHOCTU, O6BEM Mexay KOTOpbIMU HEOBXOOUMO paccunTaThb.
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g8 98 ea
Mapa noBepxHoCTEl | O6BLeM |
WK | paenan - = e B
1 umm ceKyWan-Hynesas 3963454.21 Ky... 0.00 KyS. m 396345421 Kyb.... 1.000

:lKOMFDOGVITH... | Cobommn

| |

PucyHok 8.38 — ®parmeHT Tabnuubl pacyéta o6HEMOB
8.3.10 MNocTtpoeHue npodunen BogHbIX OO LEKTOB.

Mpodoune oTobpaxaeT OTMETKM NOBEPXHOCTU BOONb
nNpeacTaBnsoLWen UHTEPEC NNHNUN.

Bo Bknagke «[lnaeHas» Ha NaHenn WHCTPYMEHTOB Heobxoaumo
BblOpaTh NyHKT «[lpoghusnb» = «bbicmpseil npogurnb». BeibpaTe nuHMIO,
BOOMb KOTOpPOW cTpouTcsl npodunb. B oTkpbiBlieMcs okHe «Co3damb
npousib» OTMETUTb MNOBEPXHOCTb, OTHOCUTENbHO KOTOPOW CTPOMUTCH
npocunb, CTUNb OTOOpaXeHnsa M ykasaTb MecTopacnosioxeHne npodung
Ha uepTexe. [lpodunb pydbsi, NOMNYYEHHbIN B pesynbTate paboThbl
MHCTpYMeHTa «[lpogburby», NnpeacTasneH Ha pucyHke 8.39.

750

745 MpogofbHBIU NPO@UAb pPyuYbs

740 _—]
/

735

730 ///

M 1:1000 no_zop. — ]
M 1:200 no Bepm.

7251 ]
.8 | 3365 [35.07 14.9 49.24 35.27 15.5 55.15 37.38 58.80 41.20 35/ 19.59

Oaunag, M
YKAOH 0.063 0.019 0.011 0.035 0.042 0.055 0.065 0.085 0.39

| o)

Ommemku, M

[733.8:

5.

5.
[738.0
[740.3!
[744.0
749.3]

[725.0¢
[725.6.
[726.1
729.1
729.6.
730.8
731.5

ol o
S o
~ N

PucyHok 8.39 — MNpodunb pyybsa bapaHuit
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MpunoxeHue A
(pekomeHgyemoe)

Mpumepsbl

A1 OnpepneneHue MopchomMmeTprUIEeCKMX XapaKTepucTuk
BOAOXpPAaHUNMLA C UCNONb3oBaHueM nporpammsbl ArcGis

TpeboBanock onpedenMtb MOP(OMETPUYECKME XaPaKTEPUCTUKN
BunnbuHckoro BogoxpaHnnuuia, ero Bogocbopa n Bo4OTOKOB, BNagaoLLmnx
B BOOOXpaHWmuLLE, MOCTPOUTb GaTurpadmnyeckyio U OOBEMHYI KpUBbIE
BOOOXpaHMAMLLA.

B gaHHbIX rocyaapcTBeHHoro BogHoro peectpa [31] BunnbuHckoe
BOOOXPaHWMNLLE OTCYTCTBYET, UMEETCH TONbKO MHdopMauus o pyybe bon.
lMoHHeypreH 4o CTpoMTenbCTBa HA HeM BogoxpaHunuwa (tabnuua A.1).

Tabnuua A.1 — Pyyen Bon. lNMoHHeypreH (no aaHHbIM BP)

Kog BogHoro obbekTa 19010300112219000069755

Twun BogHOro obbekTa Pydbu

HasBaHnue pyd. bon. MNMoHHeypreH

MecTtononoxeHune 32 km no nB. 6epery p. bon. Kanapeeem

Bnagaet B peka bon. Kanapeeem B 32 kM OT ycTbs

BaccenHoBbIN OKpyr Anagbipo-KonbiMcknin 6accenHoBbIN OKpyr

PeuHow baccelH Konbima

PeuyHon nogbacceiiH AHION

B - o AHton, Bkntovas pekun bonbwon n Manbin
O[IOXO3ANCTBEHHBIN y4acToK | )

[nnHa BogoToka 26 KM

BogocbopHas nnowagb 0 km?

Koa no rmgponornyeckom 119006975

N3Yy4EHHOCTH

Homep Toma no ' 19

Boinyck no ' 0

Bce Heobxogumblie uamepeHuss MOpOMETPUYECKUX MapameTpoB
BbIMOMHANNCL MO Tonorpaduyeckon kapTe R-58-141-142 wmacwTtaba
1:100 000 B npoekuun [aycca-Kptorepa (3oHa 28) wusganua 1991 r.,
NPMBSA3aHHOM K UMAPOBON reorpamyeckon OCHOBE MO  YrrOBbIM
KoopauHaTamMm kapTbl (pucyHok A.1). [Onsa BbINOMHeEHMs1 paboTbl Obina
ncnonb3oBaHa nporpamma ArcGis 10.2.
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§= 3

N

nccnenoBaHusA

Ona BbINONMHEHNA MOPGOMETPUYECKUX PacYETOB C pPacTpOBOW
KapTbl 6binn oundpoBaHbl BOAOXPAHUIMLLE M pydbM, Bnagawwme B HEro.
Jinins  Bopgopasgena  BodoxpaHunuwa — Obia npoBedeHa Mo
Tonorpadu4eckon Kapte ¢ y4€ToM penbeda MECTHOCTM U PacnonoOXeHUs
cetn pyybeB (pucyHok A.1). MNMonyvyeHHas cxema HaccenHa BunmbuHckoro
BOOOXpaHunuLLa NpeacTaBneHa Ha pucyHke A.2.

K nony4eHHom uugpoBon ocHoBe ObINO NpMBSA3aHO n3obpaxeHue
batumeTpunyeckon kapTbl BunubuHckoro BogoxpaHunuwia COBMELLEHUEM
KOHTYpOB BoAoxpaHunuwa Ha obenx kaptax. BektopHbin dann penbeda
OHa BoAoXpaHunuwa Obll nomyvyeH nNyTeMm LUPOBaHMS rOpPU3OHTanen
pacTpoBoOWn GaTUMETPUYECKOW KapThl.

Ana nydwero BocnpuaTUA penbeda Kaxaow ropu3oHTanu 6bin
NPUCBOEH CBOW LBET (OT CBETNO-ronyboro o TEMHO-CUHEro (pucyHok A.3).
YpoBeHb BOoAbl Ha [AeHb npomepa rnybuH coctaBun 336.96 m B.C.,
nnowaab 3epkana Bogbl — 620 Tbic. M?, 06BbEM BOAblI B BOAOXPAHMUITULLE —
3961 TbiCc.M3, a cpeaHsAs rny6uHa — 6.4 m.
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PucyHok A.3 — Penbed gHa bunubuHckoro BogoxpaHunuiia

CpeactBamu nporpammbl ArcGis METOAOM NIMHEWHON TPUAHrynaunm
Obina cospgaHa uudpoad TIN-mogens BunmnbuHckoro BogoXpaHMnMLLa
(pucyHok A.4). [lanee 13 Hee Gbina nonyyeHa ceToyHas mMoaenb penbeda
AHa BOAOXpaHunvLa ¢ pa3amepom s4venkn 5x5m (pucyHok A.5), no KoTopon
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onpegeneHbl nnowaaun 3epkana BoAbl M 00bEM BogoxpaHunuwa Ang
pasnunyHbIX ypPOBHEN BOAHOM MNOBEpPXHOCTM (Tabnuua A.2) 1 NOCTPOEHDI
baturpadudeckasd n obbEMHasl kKpuBble BunmMbuHCKOro BogoOXpaHMMMLLA
(pucyHkn A.6 n A.7).

3HaueHue, M

I High : 337

Low : 325

PucyHok A.5 — CeTouyHasa mogenb penbeda gHa bunubuHckoro
BOOOXpaHMMLLA
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PucyHok A.6 — BaTturpaduyeckasn kpmas bunmbuHckoro BogoxpaHunumia
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Tabnuua A.2 — 3aBucMMOCTb NnoLlagen u o6LEMOB BogoXpaHunuiLa ot
YPOBHS BoAbl ((pparmMeHT)

BobicoTa Mnowaap
ny6uHa ot -- 3
YPOBHs BOAbI |3epkana Bogoxp.,[O6buéM Bogoxp., V (M?)
MOBEPXHOCTU BOAbI, M H. m (5.C) F (W2)

0.0 336.96 619769 3961147
-0.1 336.9 617051 3924042
-0.2 336.8 612502 3862564
-0.3 336.7 607929 3801543
-0.4 336.6 603333 3740979
-0.5 336.5 598712 3680877
-0.7 336.3 589400 3562064
-0.8 336.2 584708 3503358
-0.9 336.1 579992 3445123
-1.0 336.0 571106 3387361
-1.5 335.5 551430 3106705
-2.0 335.0 521936 2836016
-2.5 334.5 499521 2580680
-3.0 334.0 464602 2336385
-3.5 333.5 441493 2109937
-4.0 333.0 415477 1894588
-4.5 332.5 396772 1691547
-5.0 332.0 372859 1497732
-5.5 331.5 353146 1316272
-6.0 331.0 328506 1144419
-6.5 330.5 307761 985409
-7.0 330.0 280315 836431
-7.5 329.5 263521 700467
-8.0 329.0 234162 572930
-8.5 328.5 214841 460738
-9.0 328.0 189312 357853
-9.5 327.5 172373 267458
-10.0 327.0 146414 185376
-10.5 326.5 129328 116456
-11.0 326.0 73145 55990
-11.5 325.5 55672 23865
-12.0 325.0 215 75

OtpenbHo 6Gbina cospgaHa uudpoBas TIN-mogenb penbeda
MecTHocTu Bopocbopa BunubuHckoro BogoxpaHunuwa (pucyHok A.8).
[danee 13 Heé Obina nonyvyeHa ceTovHas MoAenb penbeda MecTHOCTU
Bogocbopa BogoxpaHunumwa ¢ pasmepom a4erkn 50%50m (pucyHok A.9), no
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KOTOpOW onpefeneHbl CpedHsisi BbicoTa Bogocbopa M CpegHui  YKIOH
CKIoHOB Bogocbopa. MNpogonbHbii npodune pyybs Bon. MoHHeypreH Bbin
NoslydeH Mo JSIMHUWN pydbs, HaNMOXEHHOW Ha uMpoByld Modenb penbeda
MecTHoCTU (pucyHok A.10).

B pesynbrate npaAmMbIX M3MepeHuin no umdpoBon KkapTe (KoopanHaTbI
BOAHbIX OOBLEKTOB, [ASfIMHbI BOAOTOKOB, ANMHA, WWpMHaA MW nNnowagb
Bogocbopa), pac4eToB No LUMPOBOM MOAENN MECTHOCTU (CpeaHsia BbiCOTa
DacceriHa, rmybrHa BogoxpaHunuiia, oobem 1 nnowagb BOgOXpaHUMLLA,
YKIMOH CKMOHOB Bogocbopa) u pacyeToB No dopmynam (ryctota pedHom
CeTn, CpeaHui YKIOH BOAOTOKA) MoniydyeHbl  MOpdOMeTpuyeckmne
XapakTepucTukn bunubuHckoro BogoxpaHunuwa (tabnuua A.3) u ero
Bogocbopa (Tabnuua A.4).

PucyHok A.8 — TIN-mogenb penbeda Bogocbopa bunubuHckoro
BOAOXpaHMNULLA
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PucyHok A.9 — CeTouHasa mogenb penbeda Bogocbopa bunnbuHckoro

BOAOXpaHUNULa

VCTOK

BOJOXPAHHMIIALLE
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[ seret

— MNpogoneHbIN Npouns pydbs bonbLon MNMNoHHeypreH

PucyHok A.10
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Tabnuua A.3 — MopdomeTpudeckne xapaktepnctukn bunmbémHckoro

BOOOXpaHUnuLia

XapakTepucTuka

3HayeHne

KoopauHaTtsl, aec. rpaa.

68.1427°N, 166.5211°E

HI1Y, m (B.C) 338
Mnowaab HIY, Tbic.Mm? 662
O6bem HIY, Tbic.Mm3 5190
CpeaHsas rnybunHa npu HIY, m 7,8

MakcumanbHasa rnybuHa npu HIY, m 18

YMO, m (B.C) 333
Mnowags YMO, Tbic.Mm? 415
O6bem YMO, Tbic.m3 1895
CpegHsaga rmybmnHa YMO, m 45

[OnnHa BogoxpaHunuwia, m 1300
MakcumanbHas WupuHa, M 665

Tabnvua A.4 — MopcomeTpudeckne xapakrepuctmku sogocbopa

BunnbuHckoro BogoxpaHunuiia

XapakrepucTuka 3HauyeHune

KoopauHaThl LEHTpa TSKeCcTu, aec. rpag 68.08842°N, 166.72393°E
Mnowaab Bogocbopa BogoXpaHUnmLa, kKm? 67,6

CpeaHunii YKNoH CKIoHOB Bogoctopa, %o 0,24

CpeaHsas BbicoTa Bogocbopa, m 556

ycToTa peyHoi ceTu, KM/Km? 1,02

OnvHa pyy. bon. lNoHHeypreH, km 12,2

OnuHa py4. TponHoR, Km 7,0

OnuHa pyy. BapaHui, km 59

CpeaHuit yknoH pyd. bon. MNMoHHeypreH, %o 0.041

MN3BUNMUCTOCTb BOOOTOKA

1,19
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A.2 OnpegeneHue MopcoMeTPUUYECKNX XapPaKTEPUCTUK PEKU C
ucnonb3oBaHuem nporpammbl AutoCAD

TpeboBanocb onpegenutb MOPEOMETPUYECKNE XapaKTEPUCTUKK
pekn Ce-fxa, ee NpUTOKOB N KpynHenwmnx o3ep 6accernHa pekun Ce-£xa,

NOCTPOUTbL NPOAOSLHLIV U nonepeydHble npodunu Ce-Axu.

Peka Ce-flxa pacnonoxeHa B cpedHeln 4actu nosyoctposa HAmarn,
BnagaeT B peky Mopgbl-fxa, KoTopas B CBOK ovepedb BrnagaeT B 3anvB
LWapanos LWap (pucyHok A.11).

BaxxHOM rmMaponornyeckon OCOBEHHOCTbIO TEPPUTOPMU SIBMISIETCS
3amMeffIeHHbI MOBEPXHOCTHbIM CTOK U Cnabblil eCTEeCTBEHHbIN OpeHax
TPYHTOBbIX BOA, YTO CBA3aHO C MNIIOCKUM peribecooM M ManbiM Bpe3oM
peYHbIX JONMKWH. Peka n ee NpuTokn nmetoT Hernybokme, 04eHb N3BUNCTbIE
pycna u Hu3kne bepera.

[aHHble rocygapctBeHHOro BogHoro peectpa [31] no peke Ce-Axa
npeactasneHbl B Tabnuue A.5. Cxema 6acceriHa p. Ce-Axa nokasaHa Ha

pucyHke A.12.

=

Obcras 2yba

PucyHok A.11 — BacceliH p. Ce-Axa Ha kapTe Amana
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Tabnuua A.5 — Peka Ce-Axa (N0 AaHHbIM rocyAapCTBEHHOrO BOAHOIO

peecTpa)

Kop BogHoro o6bekta

15010000112115300039300

Twvin BogHOro oobekTa Peka

HasaHue Ce-fAxa

MecTononoxexue 61 kM no np. 6epery p. Mopabl-Axa
Bnagaet B peka Mopgbl-Axa B 61 KM OT yCTbs

BacceliHoBbI OKpyr

HwxHeobckmin 6accenHOBbIN OKpYrT

PeyHon 6accelH

Pekun 6accenHa Kapckoro mopsi
mexaypeybs MNevopbl 1 O6m

Boox039MCTBEHHbBIN Y4acTOK

Pekn 6accenHa Kapckoro mopsi ot
3anagHon rpaHuubl 6accenHa p. bon. O
0o mbica CkypaTtoBa

[nuHa BogoToka 229 km
BogocbopHas nnowiaab 3230 km?
Kogno N 115303930
Homep Toma no ' 15

Bobinyck no ' 3

Bce Heobxoaumble uamepeHuss MOPOMETPUYECKMX MapameTpoB
BbINOSHANNCE MO UNPPOBLIM  ToNorpadnyeckmm
1:100 000 B npoekuuun aycca-Kptorepa (3oHa 12). JInHna Bogopasgena
pekn Bbina nposBedeHa No ungpoBoN KapTe C Y4ETOM penbeda MeECTHOCTU
N pacrnonoXeHns ceTn pyybeB. Ha kocMmyeckom cHuMke (pucyHok A.13)

XOpoLwo BnaHbI HeatnHckne 03epa B UCTOKE pekn Ce-Axa.

PucyHok A.12 — Cxema 6accerHa pekn Ce-fxa
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03. Heii-ro 1

03. Man-to (Heit-To)

¢ | o ; Sl 9y A

.

PucyHok A.13 — HesaTuHckne o3epa B uctoke p. Ce-Axa Ha KOCMUYECKOM
cHumMmKe Landsat 7

Ha 6ase nporpamm AutoCAD 2015 Map 3D u Civil 6bina co3gaHa
undppoasa TIN-mogenb penbeda Bogocbopa pekn Ce-Axa (pucyHok A.14),
no KOTOPOW onpeeneHbl CpeaHsi BbicOTa Bogocbopa M cpeaHuii yKIoH
CKIMoHOB Bogocbopa.

MonepeyHbin Npocdhmnb 6bin NpoBeaeH No HopManu k peke Ce-Axa
HWXKe BnageHuss OOHOro u3 npuToKoB (pucyHok A.15). [MpogonbHbIv
npocpunb pekn Ce-Axa Oblm NOAyYEH MO JNIMHUN PEKN, HANMOXEHHOW Ha
undpoByto Moaenb penbeda MeCTHOCTU (pUCYHOK A.16).

B pesynbtate npsAMbIX UW3MEPEHUM Mo UNPPOBON KapTe W
KOCMU4YECKOMY CHUMKY (KOOpPAMHAaTbl BOAHbIX 0OBHEKTOB, AfTMHbI BOAOTOKOB,
ANnHa, WwuprHa 1 nnowaab Bogocbopa), pacHEToB Mo LUGPOBON Mogenu
MECTHOCTU (CpegHsas BbicOTa GaccelHa, YKNOH CKIIOHOB Bogocbopa) u
pac4éToB no copmMynam (ryctota peyHow CeTu, CPeaHWUA YKIOH BOAOTOKA)
ObIM nony4YeHbl MOpdOMETPUYECKME XapaKTepucTukn pekn Ce-Axa n eé

Bogocbopa (Tabnuua A.6), mopdoMeTpudeckme XxapakTepuCcTUKA NPUTOKOB
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(tabnuua A.7) n kpynHenmwmx o3ep (Tabnvua A.8). XapakTepuCTUKM,
nony4yeHHble ¢ wucnonb3osaHvem [UC-texHonormn, npuBoasaTcs B
CpPaBHEHMM C AaHHbIMK, ONyGnMKOBaHHbIMM B Pecypcax NOBEPXHOCTHbIX
Bog CCCP [32].

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

B 010

PucyHok A.14 — Lindpposasa mogenb MmectHocTM Bogocbopa pekn Ce-Axa
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PucyHok A.15 — nonepeyHbii npodunb p. Ce-Axa, pacnonoXeHHbIA HKe
BnageHus p. No-Axa
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Tabnuua A.6 — MopdomeTpuyeckmne xapakrepuctuku p. Ce-Axa

rc PacxoxgeHne,

XapaktepucTtuka (3] [32] ).;f"
Mnowaab Bogoctopa, Km? 3602 | 3600 0.1
OnvHa pekn, km 248 229 7.7
KoatbdpuumneHT n3sunmctoctun 3,15
LLnpnHa pekun B ycTbe, M 190
CpenHun yKnoH peku, %o 0,067
CpepnHsis BbicoTa Bogocbopa, M 15
CpefHuin yKNoH cKnoHoB Bogocbopa, %o 0,015
Mnowaab o3ep 6e3 o3ep Hein-1o u Ep-To, km? | 259,7

MpumeyaHne — ‘no aaHHbIM Boaxosa ¢ y4éTom HesATUHCKUxX 03ép,
pPacnoNOXeHHbIX B UCTOKE

Tabnvua A.7 — MopcomeTpudeckmne xapaktepnctukmn nputokos p. Ce-Axa

Kwm. ot ycTba | Mnowags AnvHa pekn, kM |CpenHuii| Koad.
Peka BrnageHus B (Bogocbopal MMC Pacxox{ YKMOH [M3BMIMC-

Ce-Axy KM? [33] [32] JeHne,% PeKn | Toctu

Xakronosa- 75 446 | 186 | 15| 19 | 00019 | 2,76
Axa

Xananyi- 99 608 | 275| 24 | 13 | 00016 | 1,62
Axa

Bano-Axa 104 44.8 271 | 24 11 0,0018 1,60

Tombon-Axa 156 4489 89,5 | 78 13 0,0007 | 2,08

Na-Axa 182 606,8 96,9 | 92 5 0,0002 | 2,77

AbTo-Axa 207 203,4 34,3 | 43 25 0,0010 1,92

Tabnuua A.8. MopdomeTpuyeckne xapakTepuCTUKN KPYNHENLLNX 03ep
(HesituHckmnx) B 6accenHe peku Ce -Axa

Mnowaae 3epkana osepa, kM2 Mnowans Bogocbopa, km?
Osepa r’c [32] Pacxoxaenue, rmc [32] PacxoxaeHue,
[33] % [33] %
Man-To 212 | 215 0.7 500 515 2.9
(Hewn-10)
Ep-To u 152 | 165 7.9 412 | 440 6.3
Hen-to 1

136




CTO I'TWN 52.08.40-2017
Bubnuorpacusna

[11 PykoBoactBo no onpegeneHuio rugporpauyecknx  xapaktepuctumk
KapTomeTpudeckum cnocobom. — J1.: M'mogpomeTteomnsgat, 1986. — 97 c.

[2] YeboTapes A.U. M'vaponornyeckun cnosapb. — J1.: T'mapomeTteonsgar, 1978.
—282c.

[3] Guide. To hydrological practices. Fifth edition 1994. WMO-Ne168. — P. 735.
— Ha anrn. sas.

[4] YcnoBHble 3Haku AOns Tonorpadudecknx nnaHoB MacwTtabos 1:5000,
1:2000, 1:1000, 1:500. — M.: ®I'YT1 «KapTreoueHTtp, 2005. — 287 c.

[5] Baxpameesa J1.A. KapTorpadusa. — M.: nsg. "Hegpa", 1981. - 224 c.

[6] M'epacumos A.T., Hazapos B.I. MecTHble cuctembl koopamHaT. — M: OO0
«W3a. MpocnekTy, 2010. — 64 c.

[7] MeToguyeckne ykasaHus ynpaBneHusM  rugpomeTcnyxobl  Ne56.
KaptomeTpuyeckme paboTel AN MNOMAyyYeHWss  rugporpaduyeckmx
xapakTtepuctuk. - J1.: F'mgpometeousgar, 1960. — 97 c.

[8] O6wasa undpoBasa kapTorpadmyeckas OCHoBa [Afs NPUMEHEHUS B
WH(OPMAUUNOHHBIX cuctemax W komnnekcax Pocrugpometa (LKO
Pocrugpomerta), (Bepcusa 1.0, oktabpb 2014 roga). Obwee onucaHue
[OIrBY « BHUMIMUN-MLUO». 2014, 34 c. + CO-anck.

[9] http://www.geogr.msu.ru/student/programs/bac_karta/b_kart_fond_
kosmichesk_snimkov.pdf Kpasuosa B.U., Muxeesa A.U. MNporpamma
ancunnimHbl « POHA KOCMUYECKUX CHMMKOBY. ([aTta obpalleHns
07.07.2015).

[10] http://e-lib.gasu.ru/eposobia/gis/ Omutpnes A.H., LLUntos A.B. BeegeHne B
reovHdopMaLuMOHHOE KapTupoBaHue. Y4debHo-meToandeckoe mnocobue.
opHo-AnTanck, 2001. (JaTta obpaweHne 29.03.2017).

[11] http://gis-lab.info/ga/landsat-bandcomb.html Cant «'MIC 1 gnctaHumoHHoe
30HAMpoBaHuey. MHTtepnpeTauunsa kombuHauun kaHanoB gaHHbIX Landsat
TM / ETM+. (Oata obpaweHmns 29.03.2017).

[12] XnebHukosa T.A., Topobuos C.P. ABTOMaTu3MpoBaHHblE CUCTEMBI
006paboTkM reonpoCTPaHCTBEHHbIX AaHHbIX. Lindposoe mogenuposaHue
penbeda B N'MC «MaHopamay. — HoBocnbupck, CITA, 2013. — 61 c.

[13] http://www.rosreestr.ru/  OdmumanbHbit  cant  Pocpeectpa ([Jata
obpalleHus 12.04.2017).

[14] http://cgkipd.ru/ OduumnaneHeii canT locrncueHTpa (data obpalieHus
09.04.2017).

[15] TKUHM  17-267-02. WHcTpykumss O nopsiake npeaocTaBneHns B
Nnonb3oBaHWE M UCMOMb30BaHWUS MaTepuanoB M [aHHbIX (hegepanbHOro
kapTorpago-reogesnyeckoro gonga. — M.: ULHUUTAuK, 2002.

[16] Kyapuukun O.M., Monos n.B., PomaHoBa E.A. OcHoBbil
rmgporpadudeckoro  gewmndpupoBaHmss  aspodoTocHumMkoB.  —  J1.:
M'mppomeTeopornormyeckoe nsgarenscreo, 1956 r. — 344 c.

137



CTOITW 52.08.40-2017

[17] AkoBeukuin B.W. OewmndpupoBaHme cHumkoB. — M.: n3a. "Hegpa", 1983. —
374 c.

[18] NabytuHa W. A. [OewwudpupoBaHme a3pOKOCMUYECKUX CHUMKOB. — M.:
AcnekT lNpecc, 2004. — 184 c.

[19] MeTognyeckne pekoMeHgaumm MO WUCMOMb30BaHUIO  CMYTHUKOBOW
WHopMauuM  ANsS  OUEHKM nefoBol  OOCTaHOBKM — Ha  pekax,
BogOXpaHunuax n osepax. Jl.: F'mgpometeonsgat 1987.— 94 c.

[20] AncTtaHumoHHoe  3oHaupoBaHune.  KonudecTBeHHbIn  nogxon.  [loa
pegakumnen ®. CeerHa n LWW. Jensuc. Mockea «Hegpa» 1983. — 416 c.

[21] KapTorpadupoBaHne Mo KOCMUYECKUM CHMMKaM M OXpaHa OKpYyKatoLen
cpeabl. / Boctokosa E.A., WeB4veHko J1.A., CyweHsa B.A. n gp. M., Hegpa,
1982. - 251 c.

[22] MeToanyeckne pekoMeHgaumm no NPUMEHEHNIO Marepuarnos
aspodoTOCHLEMOK AN1S UCCNeaoBaHNa U pacyeTa XapakTepuUCTUK BOOHOM
3po3nn nouB. JleHnHrpaa. N'vaopometeonsgar. 1986. — 109 c.

[23] Anonnos B.A. YyeHne o pekax. — M.: nsg. MockoBckoro YHuBepcuTeTa,
1963. — 423c.

[24] MeToanyeckne pekomMeHgauumm no onpegerneHnio pacyeTHbIX
rMaporiormnyeckmx XapaKkTepuUCTmK npu OTCYTCTBUM AaHHbIX
rmgpomMeTpuyecknx HabnogeHun. - Cro: Hectop-Uctopusa, 2009 — 194 c.

[25] YnpaeneHnne panHbivm 033 mn ux obpabotka B ArcGIS. Y4yebHble
maTepuansl, 4.1. - ESRI CIS, 2013. — 36 c.

[26] http://gis-lab.info/ga/polynom.html Cant «["eorpacuyeckne
NMHOPMaLMOHHBLIE CUCTEMbI U AUCTAHLMOHHOE 30HAMPOBaHUEY.
MonuHomuaneHble NpeobpasoBaHus. (JaTta obpawerna 05.04.2017).

[27] http://pro.arcgis.com/ru/pro-app/help  ArcGIS Pro cnpaska. (Hata
obpaweHnus 12.04.2017).

[28] http://gis-lab.info/qa/georef-ag.html KoopguHaTtHaa npuBsaska kapToel B
ArcMap. (Qata o6paweHunsa 20.04.2017).

[29] http://www.autodesk.ru  Cawt komnaHum Autodesk, CLUA. (DaTa
obpaweHnusn 23.03.2017).

[30] MNenesunHa WN.A. Camoyumtens AutoCAD Civil 3D 2011. — CI16.: BXB-
MeTepbypr, 2011. — 416¢.

[31] http://www.sur-base.ru/water-base/ (locyaapcTBeHHbIN BOAHbIV peecTp.
(OaTa obpaweHusn 29.03.2017).

[32] Pecypcbl noeepxHocTHbix Bog CCCP. mgponormyeckad W3y4eHHOCTb.
Tom 15, Bbin.3. — J1.: TmgpomeTeomnsgar, 1964. — 432 c.

[33] Opnoea E. B. Onpegenenne reorpacdnyeckux W rMApPOSIOrMYecKmx
XapaKTepUCTMK BOAHbLIX 0OBLEKTOB C ucrnosnb3oBaHnem [MC-TexHomnorni.

[vcceptaumsa Ha coucCKaHMe Yy4YeHOW CTeneHn KaHamaata TeXHUYECKUX
Hayk, CI16, 2008 -215 c.

138



CTOITW 52.08.40-2017

KniouyeBble cnoBa: MIC-TexHomnornsa, kKaptoMmeTpus, MopdoMeTpuieckme
XapaKkTepUCTUKN, YKMOH PEKW, CpedHuA YKNOH Bogocbopa, Bogopasgen,
nnowaab Bogocbopa, ANMHA BOOOTOKA, CpedHsast BbicoTa Bopocbopa,
NPOAOSNbHBLIN  NPOUIIb  BOOOTOKA, MNOMNEPEeYHbIn Npodunb  BOAOTOKA,
N3BUMMUCTOCTb peku, BaTurpadudeckas KpvBas BOAOEMA, LIEHTP TSHKECTU
Bogocbopa, ryctota peyHom cetu

139



CTOITW 52.08.40-2017

JncT perncrpaumm nameHeHun

Homep
nsme-
HeHust

Homep cTpanunubl

name-
HEHHOWN

3ame-
HEHHOMN

HOBOW

aHHynu-
poBaHHOM

Homep
OOKyMeHTa
(OPH)

MNognucb

Data

BHeCeHUuA

BBeAeHNs

U3MEHEHUN | UBMEHEHUI

140







CTOITW 52.08.40-2017

Hay4Ho-npon3BoacTBEHHOE U3aaHmne
CtaHpgapT opraHunsaumm
CTOITW 52.08.40-2017

OMPEOENEHME MOP®OMETPUYECKNX XAPAKTEPUCTUK BOAOHbIX
OBBEKTOB CYLWU 1 X BOAOCBEOPOB C UCIMNONb3OBAHMEM
TEXHONOI NN NrEOrPASUNYECKNX MHOOPMALIMOHHbBIX CUCTEM MO
LIMOPOBBIM KAPTAM POCCUNCKOW ®EAEPALIN N CITYTHUKOBLIM
CHMMKAM

MoanucaHo B neyatb 15.07.2017. ®opmat 70x100/16
Tupax 300 3k3. 3akas Ne 170773

OtneyvaTtaHo B Tunorpacpumn OO0 «PI1L, OdopT»

Appec: Mocksa, npocnekt byaeHHoro, gom 21A
E-mail: info@ofort2000.ru
www.ofort2000.ru



	Титул
	Часть_1
	Часть_2


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


