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BBepeHune

Ons  BBLINONHEHUS  WHXEHEPHO-TMAPOSIONUYECKUX pacyeToB 1
peleHNnss MHOMMX BOAOXO3ANCTBEHHbIX 3agay HeoOXogumo WMeTb
[OCTOBEpPHbIE CBEAEHUA O MOPMOMETPUUECKUX OCODEHHOCTAX BOAHBLIX
06BbEKTOB CyLW.

Knaccuuyeckne metofbl kapTomeTpuyeckux pabot no BymakHbiM
KapTam npuBeaeHbl B AOKyMeHTe «PyKoBOACTBO NO onpegeneHuio
rnaporpadnyeckmx XxapakTepucTuk kaptTomeTpudeckum crocobom» [1]. Ha
OoCHOBe M3noXeHHbIX B PykoBoactee [1] meTogoB B8 nepuog ¢ 1960 no
1980-e rogbl Gbinu onpepeneHbl MOpOMETPUYECKUE XapaKTEPUCTUKN
BCEX U3YYeHHbIX BOAHbIX 00BLEKTOB CyLUM, KoTopble onybnukosaHbl Gonee,
yem B 120 dyHaameHTanbHbIX w3faHuax Pocrugpometa, BkoYas
«Pecypcbl nosepxHocTHbIX Bog, CCCP». OTu cBegeHus cnyxaT OCHOBOW
rocypapcreeHHoro BoAHoro peectpa Poccuiickoin depepaunn (MBP),
KOTOpbIA  ABNAETCA HE3aMEHUMbIM  WHCTPYMEHTOM Afs  BeAeHWA
MOHUTOPVWHFa BOAHbLIX 06bexToB, BbINOMHEHUS VHXEHEPHO-
rMOPONOINMYECKMX pacyeToB, a Takke ANA BbINONHeHus GonbLUMHCTBA
npoeKTHbIX paboT B 0611acT 0CBOEHMS U 3aLLUThl BOAHLIX PECYPCOB.

C TeuyeHuem BpEemEHM NOBEPXHOCTb OONbLUMHCTBA PEYHbIX
BOA0COOPOB NpeTepneBaeT U3MEHEHUA Kak B CUNY €CTECTBEHHbIX NPUYMH,
Tak U noj BO3AENCTBUEM XO3SHMACTBEHHON AeATtenbHocTU. Kpome ToOro,
nepuognyeckn BO3HMKAET HeoBXoANMOCTb onpegeneHuns
MOPOMETPUYECKUX XaPaKTEPUCTUK HEU3YUYEeHHbIX BOAHBLIX OOBLEKTOB U
BHECEeHUA 3TUX AaHHbix B BP, ocobeHHO TeX, KOTopble UCMOonb3yloTca B
BOAOXO03ANCTBEHHBIX Liensax.

OueBugHo, Yto faHHble 'BP yctapesaioT 1 TpebyloT akTyanusaumm.
Heobxogmm coBpeMeHHbI noaxod K onpeaeneHuio MopdoMeTPUHECKMX
XapaKTepucTMKk BoAHbiX o06bekToB. C  nosiBrneHnemM LMPOBLIX KapT,
KOCMWYECKUX CHUMKOB U TFE€OMHMOPMALMOHHBIX TEXHOMOMMIA BO3HWUKNA
HeobxoAMMOCTb B CO34aHWM HOBbIX ABTOMAaTWU3WPOBAHHbLIX METOAOB,
NO3BONAIOLYMX CYLIECTBEHHO MNOBBLICUTH OMEPATUBHOCTL U TOYHOCTH
ornpegeneHns MophoMeTpPUUECKUX XapaKTepUCTK BogHbIX 06 beKTOoB.

MpusepeHHble B CcTaHAapTe COBPEeMEHHble KapToMeTpuyeckue
MeToAbl MNpoBepeHbl nNpakTukoh pabotr OTpena MOHMTOpWHra U
3KCNeANMUMOHHBIX uccrneposaHnini ®reY «IT», koTopble BbINOMHEHbL! 3a
nocnegHne 15 neT no 3akasam KPYNHbIX HayYHbIX W MPOEKTHbIX
opraHusaLui.

Vi
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CTAHOAPT OPIFrAHUSALNMK

OMPEOEJNIEHUE MOP®OMETPUYECKUX XAPAKTEPUCTUK
BOHbIX OBBEKTOB CYLUU N X BOAOCBEOPOB C
NCNOJTb3OBAHUEM TEXHONOIM U NTEEOTPA®GUYECKUX
WHOOPMALIMOHHBIX CUCTEM MO LIN®POBbLIM KAPTAM
POCCUNCKOWU ®EOEPALIUM U CITYTHUMKOBbLIM CHUMKAM

[ata eBegeHusn - 2017-09-01

1 O6nacTb NnpumeHeHus

1.1 Hactoawun ctaHpapT yctaHaBrnuBaeT MNOPsAAOK OnpefeneHus
MOPOMETPUYECKNX XAPAKTEPUCTUK BOAHbLIX OOBLEKTOB Cylm U uX
BogocbopoB € WCMOMb3oBaHMEM  TexHomoruu  reorpaduyeckux
NHOpMaLIMOHHBIX cMcTeM No UudposbiM KapTam Poccuinckon ®epepanym
1 CMYTHUKOBbLIM CHUMKaM.

1.2 Hacrosiymit cTaHgapT npegHasHayeH Ans WUCMOfb3OBaHWA B
OrBY «MU» B nHXeHepHO-TMAPONOrMYECKUX pacyeTax, ANA NONOMHEHNS N
YTOUHEHUR CBELEHWI O BOAHbLIX ODBEKTaX, a Takke Npu NPOBEAESHWUM
UHXXEHEPHO-TMAPOMETEOPONONMYECKIX M3bICKaHWA, paspaboTke
rupponorudeckoro  o6ocHoBaHUA NpoeKToB B aBTOLOPOXHOM,
XEnNe3HOOOPOXHOM  CTPOUTENbCTBE, T[MOPOSHEPreTUKE W OCBOEHWUM
MosiesHbIX UCKONaeMbiX, BeAEHUM MOHUTOPUHIa BOSHbIX 06BHEKTOB.

2 HopmaTuBHbIe CChINKK

B HacTosiliem cTaHgapTe WCNonb30BaHbl CCLIKM Ha criegylowme
HOPMaTUBHbIE JOKYMEHTbI:

FOCT 19179-73 Nnpponorua cyium. TepMuHbl U onpegeneHns

OCT 21667-76 KapTorpacua. TepmuHbi U onpegeneHus

[OCT 28441-99 KapTorpadusa undposas. TepMuHbl 1 onpepenexus

FTOCT P 51605—-2000 Kaptbl uudposbie Tonorpaduueckne. Obwme
TpebosaHus
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FOCT P 51608-2000 Kapthl  undpoBblie  TOnorpaduyeckme.
TpeboBaHue K kayecTBy

FOCT P 52155-2003 lNeorpacuyeckue MHPOPMALMOHHBIE CUCTEMDI
cdenepanbHbie, pernoHanbHble, MyHUUMNanbHble. O6wue TexHuyeckue
TpeboBaHus

OCT 52293-2004 [eouHdhopmaLMoHHOE  kapTorpaduposBaHue.
Cucrema aneKTpoHHbIX kKapT. KapTel anekTpoHHbIe Tonorpacdudeckue. O6wue
TpeboBaHus

FOCT P 52438-2005 lNeorpaduyeckne nHPOPMaLMOHHbIE CUCTEMBI.
TepMuHbl 1 onpeaeneHua

OCT P 524392005 Mopenn mMecTtHocT uUudposble. Katanor
obbekToB MecTHoCTU. TpeboBaHus kK cocTaBy

CIT 11-103-97 UrxeHepHO-rMapoMeTeoponornieckne nsbickaHus
Ons cTpouTenbcTBa

CI 33-101-2003 Onpegenexue OCHOBHbIX pacuyeTHbIX
rMapOonorMyYeCcKUX XapakTepucTuk

CIM 47.13330.2012 UnxeHepHble M3bICKAHWA ANA CTpouTEenbCTBa.
OcHoBHbIE NonoxeHus. AKTyanusnposaHHas pegakuyma CHull 11-02-96

MpumevaHwns

1 Mpy NONBL30BAHUK HACTOSILLMM CTAHAAPTOM LienecoobpasHo npoBepsATb
AENCTBME CCbINOYHbLIX HOPMATUBHBIX JOKYMEHTOB!

- HaUMOHasbHbLIX CTaHAApPTOB — B MHGMOPMAUWOHHON cucTeme obuiero
nonb3oBaHUsi — Ha oduuManbHOM caiTe HauuoHanbHoro opraHa Poccuiickoi
depepauum No cTaHgapTU3auum B cety VIHTEpHET Uy No eXerogHo nsgasaemomy
MHOOPMALMOHHOMY  yKasaTento  «HauuoHanbHble  CTaHAapTbl»,  KOTOpPbINA
onyGnuKoBaH MO COCTOSHUIO Ha 1 sHBaps TEKYLEro roga, v Mo eXeMecsyHo
13aaBaeMbiM MHMOPMaLUMOHHBLIM YKasaTenaMm, onyGnmKoBaHHbLIM B TEKYLLEM rogy.

- TUMNOBBIX HOPMATUBHLIX JOKYMeHTOB - ro P[] 52.18.5-2012 n gononHeHwii
K HEMY - €XErofHo u3faBaemMbiM MHOPMaUMUOHHBIM yKasaTensM HOPMaTUBHBIX
[IOKYMEHTOB.

2 Ecny CCbINOYHBIA HOPMATUBHBIA AOKYMEHT 3aMeHEH (M3MEHEH), TO npu
MoOsIb30BAHUN HACTORLLUM CTAHAAPTOM CredyeT PYKOBOACTBOBaTLCSH 3aMEHEHHbIM
(M3MeHeHHbIM) HOPMaTUBHbIM JOKYMEHTOM. ECNM CCbINOYHbIA  HOPMATWBHBIA
[OKYMEHT oTMeHeH 6e3 3amMeHbl, TO MoNoXeHWe, B KOTOPOM AaHa CCbifka Ha Hero,
NPUYMEHSIeTCS B YACTH, HE 3aTparvMeatoLLen 3Ty CCbIMKy.
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3 TepMMHbI, onpeaeneHns U CoKpaleHUn

3.1 B HacTosiluem cTanfapTe NpUMEHeHbl crnegyowme TePMUHBI C
COOTBETCTBYHLUMMU OnpedeneHnaMu:

3.1.1 arpubyTuBHbIEe pAaHHble: CBOICTBA, Ka4YeCTBEHHble Ny
KOrMYecTBeHHbIe npusHaku NPOCTPAHCTBEHHbIX 06beKToB,
npeacTaenexnHbie B uugpposom euge (FTOCT P 52155).

3.1.2 6eccTrouHan obnactb: O6nacrTb BHYTPUMAaTEPUKOBOTO CTOKA,
NULLIEHHAA CBA3N YEpe3 pedvHble CUCTEMbI C OKeaHOM. Peku GeccTouHbix
obriactell BnagaloT B MOPSl W OKeaHbl, He cBA3aHHble ¢ MupoBbIM OKeaHom,
VNN TEPAIOTCSA B NECKax 3acyLUrnBbiX 30H [2].

3.1.3 BekTOopHana dopma npegctaBneHuna: Cnocob npefcraBneHus
LndppoBoii NpocTpaHCTBEHHOW WHOpMaLun B BuAe rocrnefosaTenbsHOCTH
BekTopos. (FTOCT 28441)

3.1.4 Bopopasnen: [paHuua mMexay cmexHbiMu 6GacceitHamu
(BopocBbopamu). PasnuualoT NOBEPXHOCTHBIA W NOA3EMHbI BOAOPA3LeSb
(rOCT 19179).

3.1.5 BonocGop (BonocGopHbIM GacceiH): Yacte 3emHol
NOBEPXHOCTU B TOMLLE MOYB U FOPHbIX nopod, OTKyAa Boaa MocTynaer K
BOgHOMY 0OObekTy. BblOensioT noBepXHOCTHbIA U NOA3EMHbI BoAOCOOpbLI
(FOCT 19179).

3.1.6 reouncopmauunoHHbie TexHonorun (MC-texHonormm):
CoBoOKynHOCTb MpuemoBs, crnocoboB ¥ MEeTOAOB MNPUMEHEHWA CpeacTB
BbIYUCMUTENBHOW TEXHUKW, NMO3BOMNAIOWAA peanv3oBaTs (PYHKUMOHAmNbHLIE
BoamoxHocTn MMC (FTOCT P 52155).

3.1.7 kapTomeTpua: Pasgen kaptorpacum, usyvamowuin Metoasl 1
cnocobbl U3MepeHUs 1 onpepeneHusi No KapTam KOOPAVHAT, PacCTOAHUNA,
ONWVH, BbICOT, Nnollaaein, oobemoB, HanpaeneHuit (FTOCT 28441).

3.1.8 nuHeNHbIA 006BbEKT (UndpoBon Kaptbl): O6BEKT UUdpoBoOn
KapTol, mMeTpuyeckoe onucaHue KOTOPOro npeacTaBneHo
nocnepoBaTenbHOCTLIO KoopauHaT ero Todek (FOCT 28441).

3.1.9 wmetapaHHble: [laHHble, KOTOpbie MO3BOMNSAIOT ONUChIBaTb
copepxaHne, obbem, NonoXeHWe B MPOCTPAHCTBE, KauyecTBO W Apyrue
XapaKTepucTuKi NpocTpaHCTBeHHbIX AaHHbIX (TOCT P 52155).

3.1.10 pactpoBas c¢opma npeacTaBleHUs: Cnoco6
npeactasneHns uUnpPOBON NPOCTPAHCTBEHHOW WHGOpMauun B Buge
MaTpuubl, JNeMeHTamMu KOTOpPON HABMAAIOTCA KOAbl TOW WUNU  UHOWM
KapTorpadudeckon nHpopmauum (FOCT 28441).
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3.1.11 cetounan momens (penbeda): OnucaHne penveda B BUAE
HaBopa BLICOTHLIX OTMETOK B Y3MaX NPsIMOYronbHON perynspHoi cetn B
BUAE MaTpuLbl BeicoT unu rnyGuH (FTOCT P 52438).

3.1.12 cnon (uudpoBOoi KapTorpaduuyeckon uHcpopmaLuu):
CoBOKYNHOCTb  0OBbEKTOB  UMGPOBOA  KNKM  3MEKTPOHHOW  KapThl,
o6beAnHeHHas KakuM-Nubo npusHakoM wnu rpynnoi npusHakos (FTOCT
28441).

3.3.13 TpuanrynayMoHHan  Mopenes (penbecpa): OnucaHue
pernbeda B Buae Habopa BeICOTHLIX OTMETOK Ui OTMETOoK rnyBux B yanax
TPEYroNbHWKOB - 3MeMeHTOB TpuaHrynsumm [denoHe n ee obobuleHuil.
(FTOCT P 52438).

3.1.14 umdpoBasa kapta (LIK): Lincdposas kapTorpaduueckas
MOfleNnb, COAepXaHue KOTOPOW COOTBETCTBYET COLEPXKAHWUID KapThbi
onpegenexHHoro Buaa n macwtaba (FOCT 28441).

3.1.15 uundpoBas mogenb mectHoct (LUMM): Liudposas
KapTorpaduuyeckas Mogens, cogepxallasn AaHHble 06 o6bekTax MeCTHOCTH
1 nx xapakrepuctukax (FTOCT 28441).

3.1.16 uncdposasa mogenv penveda (LUMP): Lndpoeas mogentb
MECTHOCTU, cogepxallas uHdopmaumio o penbece (FTOCT 28441).

3.2 B HacTosweMm cTaHgapTe NpYMEHEHbI creayoilne CokpaLLeHus:

3.2.1 ArcGIS: MporpammHoe obecneveHve komnax#un ESRI.

3.2.2 AutoCAD: MNporpammHoe o6ecnevyeHne komnaHum Autodesk.

3.2.3 DWG: BekTopHbiin chopmart nporpammel AutoCAD.

3.2.4 GPS: nobanbHas HaBUrauvmoHHas CMNYTHWKOBas cucTema
(CLUA).

3.2.5 TIN: TpuaHrynaunoHHas HeperynsapHas cetb.

3.2.6 WGS 84: Muposas reogesnueckas cuctema 1984 r.

3.2.7 TUC: Teorpaduyeckan nHpopmaunoHHas cuctema.

3.2.8TNMOHACC: T[nobGanbHas HaBurauvoHHas  CnyTHUKOBas
cucrtema (Poccuiickas Gepepauyums).

3.2.9 [133: [lucraHumoHHoe 30HAMpOBaHue 3emnu.

3.2.10 UC3: VckycCTBEHHbIA CrYTHUK 3eMnu.

3.2.11 KA: KocMuueckuii annapar.

3.2.12 MCK: MecTHas cucrema koopanHar.

3.2.13 CK-42: Cucrema koopaumHaTt 1942 r.
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4 O6uMe nonoxeHus

Mpponoruyeckne uUCCrnefoBaHWA W pacuéTbl MPOU3BOAATCH C
YUYETOM OCHOBHbIX ruaporpaduyeckux ocobeHHoCcTe!t BOgHbIX 06BLEKTOBR U
nx BOAOCOOPHbIX 6acceiHoB. 3t 0COOEHHOCTN oTpaxaioT
MHOrOYMCREHHbIE MopdomeTpuieckue u Mopdonoruyeckue
XapakTePUCTUKKN, ONpEeAEnEHNE KOTOPbIX BXOAUT B 3334 rMaponiornieckon
KapTOMETPUMN.

MopdomeTpuiyeckne xapakTepucTUKN BNUSIOT Ha dopMupoBaHue
CTOKa BOAbl, HaHOCOB, pAa3BUTUE BOLHO-3PO3UOHHBLIX W  PYCROBbLIX
NPOLIECCoB.

CocTtaB HeobxoguMbiXx MOPGOMETPUUECKUX N MOPMPONIOrMYecKnx
XapakTepUCTUK ANs MMAPONOrMYEcKUX NCCNeaoBaHNi U pacHETOB, KOTOPbIN
npuHAT B Poccuiickon ®epepauuu, onpeaeneH B CI 33-101, CI 11-103 u
Cl 47.13330, 1 B OCHOBHOM CcOBfagaeT ¢ pekoMmeHgaunamu BcemupHoi
MeTeoponornyeckoit OpraHusauum [3].

4.1 Knaccudukaumna mopdomeTpruueckux n Mmopcgonornyeckmx
XapaKkTepucTuK

4.1.1 MopdomeTpudeckne xapakTepucTUku npeacrtaBnsioT coboi
KONUYEeCTBEHHbIE noKasaTenu BoAHbIX OOGBEKTOB ¥ ux Bopocbopos, a
Mopdponoruyeckme - KayeCTBEHHO-KONUYECTBEHHBIE NOKasaTenu CTPoeHUs
noeepxHocTM BogocGopoB. Bmecte oHu ob6pasyoT rugporpadunyeckue
XapaKkTepucTukn, AawliMe [OCTaToMHO MNOMHOe NpeAcTaBfieEHne o
xapakrepe, ¢opme, pasmepax, MNPOTAKEHHOCTU BOAHbIX OOBLEKTOB WU
HeKkoTopbIX dmanko-reorpadnieckmx ocobeHHOCTAX UX BoJocbopos.

4.1.2 MopdhomeTpuUecKue XxapakTeprCcTUKM NoapasgensioTcs Ha Tpy
rpynns [1]:

- MOpdOMETPUYECKME XapaKTEPUCTUKM BOLOTOKOB MPeacTaBnsioT
coboll KoNMYECTBEHHbIE NOKA3aTENN, AaOLLVE NPeacTaBneHne o pasmepax,
dopme, yKNoHax paznnyHblX BOAOTOKOB;

- MOPOMETPUYECKME XaPAKTEPUCTUKN BOLOEMOB TNPEeACTaBnAT
coboil KoNMMYeCTBEHHblE NoOKasaTenu, xapakrepusywoiwwe Bug, d¢opmy,
BbICOTHOE MOSIOKEHWUE, pasMepbl NoXa BOLOEMOB 1 06bEMbI BOAbI B HUX;

- MopdoMeTpuHeckme xapakrepucrTukn BoLocOOpoB NpeacTaBnalT
coboit KoNMMYEecTBEHHbIE MOKasaTeNW, Aatolume npefcrabnexune o dopme,
pasmepax v NPOCTPaHCTBEHHOM NoroxeHun sogocbopa.
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4.1.3 MopdomMeTpruyeckne xapakTepucTuki, KoTopbie NCMONb3yoTCA
B pac4éTHbix hopmynax (Cr 33-101):

- nnowaabk Bogocbopa F, kM2, npeactaenaeT coboi nnolwags YacTu
3eMHON MOBEPXHOCTU M TONLUM NOYBOTPYHTOB, OFpaHWYEHHas
BOAOPA3LENbHOW NUHMENR, C KOTOPON Boda MocTynaeT B AaHHbIN
BOAHbLIN O0BLEKT;

- rnpgporpadmyeckans AnuHa BOJOTOKa L, KM, npeacraensieTr coboli
HanBonbLUY0 NPOTAXEHHOCTb OCHOBHOMO pycra BOQOTOKA (CUCTEMBI
BOJOTOKOB), MU3MEpsiemMas OT MCTOKA NPUTOKa, COCTABMSIOLIEro C
OCHOBHbIM BOLOTOKOM HanbonbLuyo ANvHY;

- CpegHeB3BeLUEHHbIN YKITOH BOAOTOKA f %o, NpeacTaBnaoLMi cobon
YCINOBHbI# BbIPOBHEHHbIN YKIOH JNIOMaHoro npocpuns,
OKBMBANEHTHbIA CYMME 4aCTHbIX CpeAHWUX YKMOHOB npoduns
BOZOTOKA, BblYUCAsieMbll o chopMmyne

T n [k 7 n li/L
lgJ =%, [Zlg]i] wmm J =[[z.J;"", 4.1)

rge Ji — YacTHbIl cpepHwlii YKMOH OTAENbHbIX YYacTKOB RPOJOSIbHOro
npocduna BOAOTOKA, %o, /i — AMAWMHA 4YacTHbIX Y4acTKOB MNPOAONLHOro
npochuns mexay Touykamu neperuba, kMm; L — rugporpaduyeckas anuHa
BOOOTOKA [0 MYHKTA HabmoaeHWN, KM.

CpefHeB3BeLleHHbIR YKIOH onpegensioT TONbKO Aans

He3aperynupoBaHHbIX BOAOTOKOB, a Tawke ANA  Y4acTKOB  peK,
PacnonoXeHHbIX B HUKHUX Obedax BOAOXpaHUMLL;

- B psAe crnydyaeB oOnpepensAloT cpefHwuii YKNoH pycna peku J, %o,
npeacTaBnAwWMA coboil OTHOLIEHWE NPEBLIWEHNA WCTOKA Hag
YCTbEM, ONpefensieMoro no pPasHOCTA BbICOTHbIX OTMETOK, K
COOTBETCTBYIOLLEN AMMHE BOAOTOKA

J=7 (42)
rae AH - nageHne peku B meTpax, KoTopoe paBHO Pa3HOCTU BbICOT UCTOKA
Huem v yctbst Hyem

AH = Huom- Hycm (4-3)

- cpegHas BbicoTa Bogocbopa Hs, M Hap ypoBHEM MoOps -
onpegenseTtca no cdopmyne

2?:1 (Hs,i+HB,i+1)(AFi)
1

H. =
B 2F

(4.4)
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rae He - BbICOTa NOBEPXHOCTV rOPU3OHTANBHOrO ceveHus, M; AF; - nnowaab
MeXxay ABYMS COCeAHMMM FopusoHTansMu, kM2, F - obwas nnowanb
Bopocbopa, KM2.

4.1.4 MomMUMO nepeuncneHHbIX Bbille, B TMAPONOrMyeckux pacyerax
VCNonb3yloT Takxke crieqyoie MopoMeTpuIecKue xapakTepucTuki:

- ANWHa Y4YacTKOB KaHaNU3NpPOBaHHbLIX pek Ly. Onpegensercs Kak
CymMMa OANWH BCEX KaHaNoB U KaHaB

L= Lian (4.5)

- nnowadp 6eccTouHbIx obnacten Feec, Bbigenaemas no xapakTepHblM
npu3Hakam B npegenax Bogoc6opos pek  BOLOEMOB;

- UEHTPp TSXKECTU peuyHoro Bopocbopa — Touka Ha kKkapTe ¢
KoopauHaTaMn X, Y, SABMAOWASCA T[EOMETPUYECKMM LIEHTPOM
Bogocbopa. K aTum koopauHaTtam 0ObIYHO OTHOCAT CrOM, MOZYNM
CTOKa U Ap. MMAPOSOrMYECcKe XapakTepUCTUKN NS CO34aHns KapT
pacrnpeneneHnsi Croka rno TeppuTopun;

- NPOLONbHBIA MPotUre BOOOTOKA - NUHUA, aBGCOMIOTHLIE BLICOTHI
Touek nepernba KOTOPON 1 ANNUHBLI YHACTKOB OT MCTOKA MM YCTbA A0
Touek nepernba, XapakTepusyoT hopMy U YKIMOHbI BOAOTOKA;

- nonepeuHbliA npodunb BOAOTOKA — NWHUS, NEPRNEHAMKYNspHas
BOAOTOKY, abconioTHble BbLICOTHI Todek neperuba KOTOpod K
PacCTOAHUA 4O HUX OT MOCTOSIHHOrO Havana, XapaKTepusyloT ero
hOPMY U YKNOHbI;

- M3BUMMCTOCTb BOAOTOKA - OTHOLLEHME ANWHBI BOAOTOKA K MPSIMOMN,
COEQMHAKLIEN €8 UCTOK U YCTbe (UNN KOHEUYHbIE TOUKW ydacTka),
XapakTepuayioLlee cTeneHb KpMBONMUHERHOCTU pycna;

- nnowjaap BOgoéma - nnowagb BOAHOW NOBEPXHOCTU BOJOEMA,
orpaHuyeHHas ero 6eperoBoil NuHNeEN;

- YPOBEHb BOAbl - BbICOTa NOBEPXHOCTU BOAbl B BOOHOM obbekre Hag
y'CJ"IOBHOPI FOpI/ISOHTaJ'IbHOIZ NNOCKOCTbIO CpaBHEHNA,

- 00b&M 03&pa - KONUYECTBO BOAbl B O3epe Npu OnpeneneHHOM
YPOBHE;

- cpenHsas rnybuHa BogoéMa - cpefiHee BepTUKaNbHOE pacCTosiHKE OT
NOBEPXHOCTM BOAbl A0 AHA, ONPeaensemMoe OTHOLUEHUEM 06Gbéma
BOAbl B BOAOEME K €ro nrowagu;

- MakcumanbHas rnybuHa Bopoéma - Hauborbluee BepTUKanbHOe

paccTosHWe OT YPOBEHHOW NOBEPXHOCTM BOAOEMA OO0 OHA;
7
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- AnvHa BOJOEMA - NPOTAXKEHHOCTb BOAOEMAa BLOMb €ro oceBou
NINHWY;

- MakcMmanbHas LUMpuHa BoA0émMa - HanbGonbLUeE pacCcToOAHUE MeXay
NPOTMBOMONOKHbLIMU 6eperamu Bof0éma, nsmepsiemoe
nepneHanKyNApHO OCEBOWN MUKW BOLOEMA;

- HopManbHbii  NOAMOPHLIN  ypoBeHb BogoxpaHunuga (HAY) -
HauBbICLLUIA YpOBEHb BOAHOW MNOBEPXHOCTU BepxHero Obeda B
HOpMarbHbIX YCNOBUAX 3KCNNyaTaLuy BOAOXPAHUINLLE,

- 06b&M BOJOXpaHWUNMWA MNOMHBIA - KONMMYECTBO BOAbl B
BOAOXPaHMWNULLE NPU HOPMalbHOM NOAMNOPHOM YPOBHE;

06bEM BogoXpaHUnuLLa MEPTBbIA — 06BEM BOAbI, HE UCMONb3yeMbiit
B HOPMAarbHbIX YCIMOBUAX 3KCNMyaTauuu U He NPUMEHSEeMblid ans
perynupoBaHuUs CTOKa,;

- ypoBeHb MépTBoro obvéma (YMO) — ypoBeHb, oOTBevYaroLmi
MépTtBoMy 06bémy. [lpu  TPAHCMOPTHOM  WUCMONb3OBAHUK
BOAOXPAHUNULLYA  COOTBETCTBYET  HUSLIEMY  HaBUraLMOHHOMY
YPOBHIO, NPU KOTOPOM BO3MOXHO CYA0BOXAEHUE;

- dhopcrpoBaHHbIi NOAMOPHLIA YpoBeHb (PIY) — ypoBeHb, nexalyui
Boiwe HMY, npumeHsembii B  4pesBblYalHbIX  YCIOBUSAX
akcninyatauuu. Bo3MOXHO npuMeHeHWe AnA aBapuiiHON nnowiagm
3aTONMEHNS;

- hopcUpoBaHHbIl 0GBEM — 0GBEM BoAbI MEXAY (POPCUPOBAHHBIM W
HOPMasbHbIM NOAMOPHBIMUA YPOBHAMM;

- GaTVIFpad)VNeCKaﬂ KpuBasa — KpuBasg 3aBUCMMOCTW nnoujagn
Bogoema oT I'ﬂyﬁMHbI WNN BbICOTHbBIX OTMETOK, COOTBETCTBYHOLLNX
Pa3nUyHbiM YPOBHAM HanonHeHna sogoemMa,

- 06bEéMHas KpuBad — Kpueasa 3aBUCHMMOCTU obbema Bojoema OT
FJ'Iy6VIHbI Wnn BbBICOTHbIX OTMETOK, COOTBETCTBYHOLLUX pPa3fiNnYHbIM
YPOBHAM HanoNHEeHWUA Bogoema.

4.1.5 [1ns mansix pek, ¢ nnowagbio sogocbopa meHee 200 kM2, 1
BPEMEHHbIX BOLOTOKOB  [LOMNOMHWUTENbHO OMpeaensalnT  cregylowume
MopchoMeTpUYECKME XapaKTeEPUCTUKN:

- CpeOHui YKNOH CKMOHOB BOA0CO0Pa Jex, %o, BBIMUCIISIIOT MO KapTam
WU NaHamM B FOPU3OHTANAX NO HAaNPaBNEHNIO HaubOoMNbLLEro yKrnoHa
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CKMOHOB KaKk cpepHee apudmeTtudeckoe U3 Heckonbkux (5-10)
onpegeneHui unu no dopmyne

ATl
Jexn = o (4.6)
rae A — BepTukanbHoe pacctogHuMe (war) Mexgy CMEXHbIMU

ropusoHTansmm, M; X — cymma AnNUH BCEX FOpPU3OHTanein B npegenax
BacceiiHa, Km.

- TyCTOTa peyHoit ceTu Bogocbopa p, KM/KM?;, KOTOPYIO ONpeaensioT,
KaK OTHOLLUEHWE CyMMapHOW AIMHBLI BCEX BOAOTOKOB (peKu, KaHanbl,
KaHaBbl) Ha Bogocbope k o6Lel nnowaam sBogocbopa

nl
— =1
p —lF 4.7)

- TycToTa pYcrnoBoll CETU p,, KM/KM?, KOTOpYlO OMpEemensiioT, Kak
OTHOWIEHNE CYMMAPHOW AnWHbI PEeuHbIX [AOSIMH, CyXUX pycen,
oBparo., 6anok n noroe k obulei nnowagu sogocbopa

¥
po === (4.8)

- TUN Py4eiiKoBO CETU Ha CKIOHax onpeaensieTcs no marepuanam
aspoKoCMUYEeckUx cbeMok MacwTtaba 1: 10 000 u kpynHee wnu no
[aHHbIM noneeBbix oGcnegoBaHuii.

4.1.6 Mopchonornyeckue xapakTepucTuku:

- OTHOCUTENbHas necuctocTb Bogocbopa f, onpegensetcs B
npoueHTax oT obuielt nnowaan sogocbopa (Nec u KycTapHukn Ha
NpoxXoauMbIx 60510Tax B feCHbIE Yrofbs HE BKMIOYAIOT);

- OTHocuTenbHasa 3abonoyeHHOCTL Bogocbopa fs, BbluMCNsETCA B
npoueHTax oT obwer nnowaan sogocbopa ¢ pasgeneHuem Gonot
Ha BEpXOBble 1 HU30BbIE;

- OTHOCUTENbHAsA 03epHOCTb BogocGopa fo;, onpegensetcs B
NpoLIeHTax, KaKk OTHOLUEHWe CyMMbl MNnowageir Bcex 03ép,
pacnonoxeHHbIX Ha Bogocbope, k obLlei nnowaaun sogoctopa;

- CPeOHEB3BELUEHHas O03&PHOCTb ANA  HEnpoTouHbIX 03&p  fis,
onpepenseTca B npoueHTax oT obuwein nnowaau Bopocbopa c
YYETOM pacnonoXeHUs 03&p Ha Bogocbope no copmyne
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[
fl, = —21=F125'f £100%, (4.9)

roe S; — nnowaawn o3ép; f; — nnowagy Bogocbopos aTux 03ép; F- nnowagb
Bogocbopa pekn Ao 3ambiKaloLLero CTsopa;
- 3aKapcToBaHHOCTb Bogocbopa fy, B npoueHTax oT obuleit nnowjagm
Bogocbopa;, onpedenseTca MNO OTHOLUEHWIO  3aKapCTOBaHHOW
nnowaau soaocbopa ko Bcel ero nnowaau;

OTHOCUTENbHasi pacnaxaHHoCTb BopocGopa f, B MNpoueHTax oT
obwel nnowaan Bopocbopa onpegenseTca Kak OTHOLUEHWe
nnowaayM pacnaxaHHblX 3eMeNb Mof  CenbCKOXO03ANCTBEHHbIe
KynbTypbl Ha BogocGope ko BCeit ero nnowaau;

COCTae MNOYBOrPYHTOB, CraraloliUX MNOBEpPXHOCTb BoaocGopa;
onpepenseTcs No MOYBEHHbIM KapTam C YYETOM MATM OCHOBHbIX
rpynn TMo4YBOrPYHTOB MO MEXAHWUYECKOMY COCTaBY: TNIMHUCTLIE,
CYITMHUCTbBIE, NecyaHble, CyrnecyaHble U KaMeHNUCTbIE,

cpepHsAa rnyGuHa 3aneraHus YpPOBHS TPYHTOBbLIX Bog (nepBoro
BOAOHOCHOTO TOPWU30HTA); OnpefenseTcs no rmaporeosiornyeckum
KapTam;

- XapaKTepucTuka 3aperynmpoBaHHOCTM peuHol cuctembl
MCKYCCTBEHHbIMU BOAOEMAMM  (KOMIMMECTBO, pPacnofioXEHUE W
perynupylowue EMKOCTU) BbIMUCRSAETCS B NpoUeHTax no
COOTHOLLEHWIO NMowaAn 3saperynupoBaHHOM K obwen nnolwlagu
Bogoc6opa;

- Xapaktepuctuka penbeda nNpUHUMAETCA NO  ONpeAeneHuto:
pPaBHWHHBIA — OTHOcWTENbHOe konebaHue BLICOT B npegenax
Bogocbopa meHee 200 M; ropHblii — OTHOCUTENbHOe KonebaHue
BbICOT Ha Bogocbope Gonee 200 m.

MoMMMO nepeyncneHHbIX Bhitlle, B pAage cny4vaesB onpegenatoT TakKe
ypﬁaHMSMPOBaHHOCTb n oneaeHeHHOCTb BO}J,OCSOPOB.

B tabnuue 4.1 0606LeHHO NpeacTaBneH nepevyeHb HeoGxoauMbIX
MophOMETPUYECKMX 1 MOPOMOTMYECKNX  XapaKTepucTuk  Ans
rMAPONOrMYEeCcKUX NccreaoBaHuin U pacyéToB, KoTopblii onpegerneH B CIM 33-
101, CM 11-103 n CMN 47.13330

10



CTO T 52.08.40-2017

Tabnuua 4.1 — TlepeyeHb COBPEMEHHBLIX MOPHOOMETPUYECKMX U
MOPMONOTNYECKNX XapaKTEPUCTUNK, PEKOMEHAYEMBIX K WCMOMb3CBAHUIO B
NpaKTUKe rmMaponoruyecKknx pacyHéTos

MopdomeTpudeckme xapakTepucTnkm Mopdonoruueckue
XapaKTepucTuKn
BOJOTOKOB BOAOEMOB Boaoc6opos Bopoc6opos
ruaporpacduyeckas nnowanb OTHOCUTENbHAsA
Aporpac nrnowasb Bogoema taa
AnuHa Bogocbopa necncTocTb
cpefHeB3BeLLEHHbIN
KMOH U CPeAHWUIA | ypOBEHb BOAbI CpeAHsaA BbicoTa orHocuTeneHan
y P yp P 3abono4eHHoCTb
YKIOH
KoopAuHaThI OTHOCUTENBHASA
W3BUNUCTOCTb cpenHsas rnybuHa
LieHTpa 03epHOCTb
NPOAONEHEINA AnvHa CPEAHSAS LUMPUHA | CpeaHeB3BELLEHHAs
npodunbs sogoctopa 03€pHOCTb
nnowagb
nonepeyHble
100 cbpmnm MaKkcumMarnbHas LWnpuHa | 6eccTouHbIX 3aKapCcTOBaHHOCTb
P obnacren
OJVHa y4acTKOB
KaHanusoBaHHbIX | MakcumarnbHas rnybuHa OTHOCUTENbHAR
pacnaxaHHOCTb

pek

[na sogocBopos
HOPManbHbIi Maribix pex

NoAMNoOpHbIV YPOBEHD {meHee 200 km?) 1 | cOCTaB NOYBOrPYHTOB
(HIY) BogoxpaHunuiia (BpemMeHHbIX

BOZOTOKOB:
OBEHb MEPTBOro o cpenHsia rnybunHa

yp P CpenHuvi YKNoH pea y

o6bvema (YMO) CKITOHOB 3aneraHua ypoBsHs

BOAOXpaHUNMLa TPYHTOBbIX BOA

HOpPCUPOBAHHbIA rycToTa peuHoit | SaPETYMPOBAHHOCTL
PCeMpOBA Y P peyYHOl cncTEMbI

NOAMOPHbIA YPOBEHb ceTn unu rycrtota

NCKYCCTBEHHbLIMA

BogoxpaxHunuiya (SOry) |pycnoson cetu A

obbem osepa unum

TUM PYYENKOBOW | XapakTepucTuka
o6bem BogoOXpaHunuLla

(HIY, YMO, ®nY) ce penbeda

06BLEMHanA Kpueas yp6aHn3MpoBaHHOCTb
SamTpacpneckan onefeHeHHoCTb
KpviBas

11
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4.2 O6HOBnNeHue MoptoMeTPUIECKUX XapaKTepucTuK

421 C TeueHneM BpeMeHU NOBEPXHOCTb peuvHbIXx Bogocbopos
npetepneBaeT W3MEHEHUs NOf BO3AENCTBUEM ECTECTBEHHbLIX MPUYMH U
XO3ANCTBEHHOW AEATENbHOCTM YenoBeka. B cBssu ¢ 3TuMm nameHsATCA Y
3HayeHns MOpOMETPUYECKUX XapakTepucTUK BOAHbIX 0ObEeKToB U
BOA0cH0OpOB, NOMyJYeHHbIe NO TonorpacuyeckuM 1 ApYruM TemMaTu4eckum
KapTam [1].

4.2.2 MopcomeTpuyeckme XxapakTepucTUKM noapasfaensitotca Ha
OTHOCUTENBHO CTabunbHbie ¥ guHaMuuHble. K cTabunbHbIM OTHOCATCA:
nnowjaab Bogocbopa, cpepHas BbicoTa Bogocbopa, cpeaHuit yKIoH CKNOHOB
BofocGopa, nnowagb OGeccTouHbix obnacteil. Bce  ocTanbHble
MopdoMETPUYECKNE XapaKTEPUCTUKIN CneayeT OTHECTU K ANHAMUMHBIM.

4.3.3 O6HoBneHUs MOPEHOMETPUYECKNX XaPAKTEPUCTUK BOLHbIX
o6bekToB U UX BogocGopoB crnedyeT NpousBoauTb Torga, Koraa npousoLuni
1N3MEHEHUS Ha camux BOAHbIX obbekTax unm ux soaocbopax u aTo HaunHaeT
BNWATL HA TOMHOCTbL FMAPONOrMYecknx pacyéTos. MNpoBepky 1 o6HoBREHNE
HeobxoQumMo npousBoAUTb OAHOBPEMEHHO BCeX MopdomeTpruiecknx
XapaKkTepucTuk BogHoro obbekta. MopdomeTpuueckne xapakTepucTuku
MoryT BbiTb YTOYHEHBI HE TOMBKO MO KapTaM, HO M MO a3POKOCMUYECKUM
CHUIMKaM Wru No pesyribTatam noneBbix ruaporpaduyeckux obcnenoBaHuii.

4.2.4 Tpexpe 4yem npuctynuTe Kk paboTtam no onpegeneHuto,
ODHOBNEHWIO WNN  WUCNPABMEHNIO MOPHOMETPUYECKUX XapaKTEPUCTUK
HeoOXOAMMO  yCTaHOBWUTb CTENEHb HECOOTBETCTBUA  U30GpaxeHus
MECTHOCTU Ha MWMEIOWUXCa Tornorpacdmyecknx Kaptax M KOCMUYECKMX
CHUMKaX nocrnegHux ner.

Ons aHanusa tonorpadpuyecknx KapT CONOCTaBNAIOTCA cTapble U
HOBbl@ MaTepuaribl, HarnoXeHHbIe Apyr Ha apyra. 3T0 NO3BONSAET BbISBUATH
xapaktep N 0O6bEM U3IMEHEHWA MO HECOBMNAAEHWIO KOHTYPOB PasfMYHbIX
06bEKTOB Ha 3KpaHe KommMbloTepa. Ha OCHOBe NpPOBEAEHHOro aHanusa
UndpoBbIX TonorpaduyYeckux KapT U KOCMUYECKUX CHUMKOB NPUHMMAETCH
OKOHYaTenbHOE pelieHue O MOMIHOM WNYM  4YacTUYHOM OBHOBAEHMU
MOPOMETPUYECKNX XapaKTEPUCTUK.

12
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5 Tonorpadpuyeckan ocHoBa
5.1 Kaptorpadguyeckue matepuanbl
5.1.1 OcHoBHble TpeGoBaHKs K KapTorpacdmueckuMm Mmarepuanam

5.1.1.1 B kayecTBe OCHOBHbIX kapTorpachM4eckux maTepuanos ans
onpeaeneHna MopdoMeTPUYECKUX XapakTepUCTUK BOAHbBIX OBBEKTOB U KX
BOLOCOOPOB PEKOMEHAYETCS MCMonb3oBaThb Tomorpacduyeckue KapTol
Poccuiickoin depgepaumm kpynHoro Macuitaba (1:10 000-1:100 000), a Takke
Tonorpaduyeckne nnaHbl MECTHOCTU.

Tonorpachuyeckme kapthl sBnsioTcs  obljerocyaapcTBEHHbIMU
kaptTamu. OHM COCTaBNATCS B CTPOroM COOTBETCTBMU C MONOXEHWUAMMU,
VHCTPYKLMAMM " YCROBHbIMYU 3HaKamu, pa3paboTaHHbIMK
PockapTtorpacuein. CoBpeMeHHble kpynHomaciiTabHbie Tonorpaduueckne
KapTbl XapaKTepu3yTcsi OTCYTCTBMEM CYLLECTBEHHbLIX UCKaXEHUI 3a cyeT
NPOeKUMN, BBLICOKOW TOYHOCTbIO  U30OpaXeHUs BCEX  3NEeMEHTOB
CoAepXKaHWA, CNMOLHbLIM MOKPLITEM TEPPUTOPUU U MOITOMY MOryT BbiTb
UCTonb30BaHbl B Ka4eCTBE OCHOBbI AMSl MPOBEAEHUA KapTOMETPUYECKNX
paboT B rnpposiornyeckux Lensx.

51.1.2 TouyHocTb nonyvyaemoil € KapThi rugporpacuyeckon
WHGOPMaLMM 3aBUCUT B MepByl0 ovepefb OT Macwraba, B KOTOpoM
cocTaBrieHa kapTta. HYem kpyrnHee macitab ncnons3yemMoin kapThl, TEM BbilLe
TOYHOCTb OnpeaensemMbIx No Hel MopgomeTpruyecknx xapakrepuctuk [1].

5.1.1.3 CpeaHue norpelwHocTn NONOXEHUs Ha Tonorpaduyeckoin
KapTe 06BLEKTOB N KOHTYPOB MECTHOCTU OTHOCWUTENIbHO BnmKallumx Touek
NaHOBOMW CLEMOYHONW CeTM MO CyLWeCTBYIOWMUM HOpMaTuBam He
npesbiwaloT 0,5 MM, a B ropHbIX, BbICOKOTOPHBIX U AYCTbIHHbLIX paioHax —
0,75 mm B macwrabe kapTbi, 4TO COOTBETCTBEHHO COCTaBUT: B MacLuTabe
1:10000 — 5 n 7,5 m; B macwrabe 1:25000 — 12 u 19 m; B macwrabe
1:50 000 — 25 n 38 m; B macwTtabe 1:100 000 — 50 n 75 m [1]. Cpeprue
MOrpeLlHoCcTn ANA NNaHoB cocTasAT B Maciutabe 1:5000-25un 3,75 M, B
mMaclutabe 1:2000-1,0u 1,25 m, B macwitabe 1:1000-0,51 0,75 mu s
macwrabe 1:500-0,251 0,38 m .

CpepHue nOrpelHoOCT! NONOXEeHUs TOPW3OHTanel Mo BbiCOTE B
pPaBHWHHOW W XOMNMUCTON MeCTHOCTW He npeBblwaloT 0,4h, a B ropHbIxX
paiioHax — h (h — BbicOTa ceueHuns penbeda Ha faHHowu kapTe) [1].

5114 Tlpu pabote ¢ «kapToh HEOBXOAUMO  MOCTOSIHHO
PYKOBOACTBOBaTbLCSH YCMOBHbIMKM  3Hakamu, ob6pasuyamu wpudToB 1”
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COKpalleHU, AeicTBYIOLMMA B nepvod, COOTBETCTBYIOWMI Nepuoay
COCTaBMEHNS U U3aaHUA UCNONb3yeMblX KapT [4].

5.1.1.5 WUcnonb3yemblie kapTbl AOMKHbI OTOOpaXaTe COBPEMEHHOE
COCTOSIHME BCEX 3NIEMEHTOB MECTHOCTU 1 Npexae BCEro BOAHbLIX 0OHEKTOB,
nx sogocbopoB. CBefeHUs O roge CbeMKM MECTHOCTU yKasblBaeTcA Ha
Kaxgom nucte Tonorpadudecko kapThl. Mcnonb3oBaHue ycTapesLUMX
KapTorpaduyeckux MaTepuanoB nNpWM HanMUMUMKU HOBbIX, CYLLIECTBEHHO
OTNNYAKLWMNUXCA MO COAEPXaHUIO W TOYHOCTU  KapTorpadmuyeckmx
mMaTepuanoB, AN onpefeneHus MOPdIOMETPUYECKUX XapaKTepUCTUK
HeponyCcTUMO.

Ona o6ecnevyeHuss HeoOXO4MMON TOYHOCTU  MAPONAOTUYECKUX
pacdyeToB TpebyeTtcA, uToObl rugponorndeckve  HabnwgeHus  u
MopdomMeTpUUECKNE XapakTepUCTUKN BOAHbIX 06BHEKTOB COOTBETCTBOBANU
oaHomMy u Tomy e nepuogy. CTapble KapTbl WCNOMb3ylOTCA ANs
YCTaHOBMEHNs AMHAMUKM BogHbIX 06bekToB [1].

5.1.1.6 K uudposon Tonorpaduueckon kapte (LK) TpeGoBaHus
onpegenetbl 8 TOCT P 52293-2004, TOCT P 51605-2000 u TOCT P 51608-
2000.

Copepxanne LUK  pomkHO  COOTBETCTBOBATb  COAEPXAHWIO
TonorpaduYecKon kapTbl COOTBETCTBYIOLLEro maciutaba.

B nacnopTHele AaHHble LIK AomkHbl 6bITb BKIOYEHBI, HOMEHKNATypa,
3HameHaTenb MmacwTtaba, npoekuusa, BUA 3NAWNCoMAa, recpesvveckue u
NPAMOYrONbHBIX KOOPAUHAaTLI YIMOB PamKu JNINCTA, CUCTEMA KOopAWHaT U
cMcTeMa BbICOT.

LK wmacwrabor 1:25000, 1:50000, 1:100000 pomxHbI
obecneunsatb C COOTBETCTBYIOLUEN MacLiTaBy TOYHOCTHIO BO3MOXHOCTh
oripeaeneHus NPAMOYrosibHbIX U FE0fe3N4YecKuxX KoopanHaT, abComoTHbIX
BbICOT TOYEK MECTHOCTM U MNpEBbILUEHWA OAHUX TOYEK Hag APYrUMu,
KaueCTBEHHbLIX W KONMUYECTBEHHbLIX XapaKTEPUCTUK OOBLEKTOB, a Takke
BO3MOXHOCTb NPOWU3BOACTBA APYrMX KAapTOMeTpudeckux pabor.

5.1.2 XapakrepucTuka OCHOBHbIX Kaprorpadunyeckux
MaTepuanos
5.1.2.1 Cucrembl kKoOpauHaT 1 CUCTEMA BbICOT

O6bekTbl Ha KapTe CBSA3aHbl C pearibHbiMN 0GbeKTaMy Ha MECTHOCTH
C MOMOLLbI0 NPOCTPAHCTBEHHbIX KOOpAWHaT. B reorpacduuyeckoin cucteme
KOOpAVHAT  UCMOMb3YIOTCA  TpexXMepHble YrMoBble reorpacgpuyeckue
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KOOPAMHATLI, KOTOpble onpedensiioT nonoxeHne o6bLEKTOB Ha YNPOLLEHHON
modenu 3emnu — annunconge BpaweHus. Pasmepsl n chopma snnunconga
XapaKkTepusylTcs AfIMHaMu AByX nonyocer a u b unu anuHol GonbLuoii
fosiyocu a n koadpuumeHTom oxatus f.

B Poccun ¢ 1946 r. BBegeHa efvHas cCUCTEMA reofe3nyeckux
koopanHat ynkoBo-1942 (CK-42), a ¢ 2000 r. - cuctema koopauHat 1995r.
(CK-95). 311 cucrembl KoopamHat rnipumeHsitotes Ao 1 sHeapsa 2021 r. B
kadyectBe wmogenn 3emnu B oboux cuctemax MNPUHAT 3SNAUNCOUA,
Kpacosckoro. Mpu ocyujecTBNeHUN reofesnyeckux u Kkaptorpaduyeckux
paboT ¢ 2012 r. ncnonbsyeTca reogesnyeckas cuctema koopauHat 2011
roga (TCK-2011).

Poccwiickas cnytHukosas cuctema NNTIOHACC vncnonbayet cuctemy
koopanHat "MapameTtpbl 3emnv 1990 roga" (M3-90.11).

B kayecTBe MexXgyHapoOHOW  CWCTEMbI  KoopAuHaT  Ans
reogesnyeckux, kaprtorpadgpuyeckux pabor u rnobanbHoll cucTemsl
nosuumonunposanna (GPS) npuHar obliesemuon anauncong WGS-84.

llupota wn pomrota TOukM Ha nosepxHocTu 3emnu npwu
VCMOfb30BaHUM  PasHblX  3nurncougoB  (Hampumep,  3nNAMNCOWAOB
Kpacosckoro u WGS-84) 6yayT oTnnyaTtbes.

AN KOHKPETHOW TeppUTOpUN TakKe WCMNONL3YIT MoKanbHble
annunconasl.

B kavecTBe rocynapcTBEHHOMW cucTemMbl BbiCOT B Poccum
ncrnonbayetcst banTtuiickast cuctema eoicot 1977 roga.

5.1.2.2 KapTtorpaduyeckue npoekumu

[Ona onpeaeneHWs NPOCTPAHCTBEHHbIX XapaKTepucTuk obbekTa
(GnvHbl, Nnow@aaM 1 Ap.) TPexmepHble reorpaduyeckne KoopauHaTh
nepeBoAsT B NpPSAMOYronbHble cnpoeuupoBaHHble (meTpbl). MeTog
npeobpasoBaHnsA reorpa4eckux KOOPAMHAT B NJIOCKME U HasbiBaeTcH
npoeKkuunen.

Mpu aTom NnoBepxHOCTb 3emrnn Hernb3si 0TOBpasnuTb Ha MITOCKOCTU C
COXpaHeHUeM BCEX NPOCTPaAHCTBEHHBIX OTHOLLEHW OQHOBPEMEHHO: YIMOoB,
pacctosHuin v nnowagen. lMoatomy wnu nnowags, M dopma, unu
paccToAHue Ha KapTe ByAyT UCKaXKeHb!.

Mpoekunn pasnuyator [5]:
- MO XapaKTepy WCKaXXeHWA: pPaBHOBENUKWE, pPaBHOYTrOMbHbLIE,
PaBHONPOMEXYTOUHbIE, NPON3BOSTbHBIE NMPOEKLIMK.
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- Mo BWAY MOBEPXHOCTM, Ha KOTOPYKW NpOELUpyeTcs 3eMHOM
annauncoug; asuMmyTanbHble, UUNUHAPUYECKUE, KOHNYECKUe.

- MO OPWEHTUPOBKE BCMOMOraTeNbHON MOBEPXHOCTU OTHOCUTENBHO
NonsipHOl Ocy ¥ 3KBaTopa 3NNMNCOMAA: HOPManbHbIe, NoNEpeYHbIe,
Kochble.

Ha Bbibop npoekuuin ans kapTomeTpudeckux paboT Bnuser
MHOXeCTBO (haKTOpOB, BKMOUas, pasmep BOAHOro o6bekTa, ero LWNpoTHOE
rionoxexue, KoHcurypaums u ap.

5.1.2.2.1 ina MUHMMM3ALUN UCKAXKEHMUI KPYNHBIX BOAHBIX 06BbEKTOB
1 nx BogocbopoB (MpOoTAXKEHHOCTLIO bonee 6 rpagycoB) B CPEOHUX LWLKPOTax
peKkoMeHAyeTCA UCNoNb30BaTh UMNMHAPUYECKUE NPOoeKLmnn, a ceBepHee 60-
i napannenu — asumyTanbHble UNnu KoHrdeckue. Mpy aToMm, Ans usmMepeHna
ONUH PEKOMEHAYIOTCA PaBHONPOMEXYTOUHbIE MPOEKLNA, a ANS U3MEepEeHNs
nnowaaen — paBHOBEMNUKNE.

5.1.2.2.2 B obuiem cnyyae, Ans HebonbLLUX U cpefHUX 0 pa3mepam
BOAHbIX OBBEKTOB ¥ MX BoAocOOpoB, Npoekuns gomkHa bbiTb nogobpana
Tak, YToObl UCKaXKeHUS 4NVH U nNnowjaaen He npesbiwanu 2%.

YkasaHHbIM TpeboBaHUSIM B 3HaUYUTENbHOW Mepe YAOBMETBOPSAIOT
Tonorpacduveckme  kaptel  Poccuiickonn  Pepepaunn. Haubonbliee
VCKaXeHe ANVH B npegenax nucTa kapTtbl gocturaeT 0,14%, nckaxeHusn
nnowagen — o 0,08%. Takum oOpasom, npu  BbINONHEHWK
KapTomeTpuyecknx paboT Ha Tonorpaduieckux kapTax CpegHUX U KPyMHbIX
macwrTaboB B npegenax ogHol LLECTUIPaayCHOM 30HbI UCKaXKEHUSAMUW ANWH
1 nnoLyagen MoxxHo npeHebpeyb.

OTevecTBeHHble TONorpaduyeckne KapTol B MacLutabax 1:25 000—
1:500 000 cospakwTcs B nonepevHo-LunuHapuueckon npoekummn aycca-
Kptorepa. AHanorom npoekuun ["aycca-Kprorepa sensietcs mexayHapogHas
npoekuyus UTM (Universal Transverse Mercator).

5.1.2.3 MecTHas cuctema koopauHaT

CornacHo [6] mecTHOI cucTemoil KoopamnHaT HasbiBaeTcs cUcTeEMA
fINOCKUX MPAMOYronbHbIX KoopauHat B npoekuun [aycca-Kpiorepa ¢
MECTHOW KoopAuHaTHOM ceTkol. MecTHbie cucTeMbl CO3alOTCH B
rocyfapCTBEHHOW TeO4esuyecKkoil cucTeme KOOpAMHAT C  3neMeHTamu
annunconga Kpacosckoro.

Havano oTcueTa KoopauMHaT U OPWEHTMPOBKA OCEN KOOpAMHAT
MECTHON CUCTEMbl CMeLleHbl MO OTHOLIEHWK K Hadany oTcuyeTa W
OpPUEHTUPOBKE OCell KoopAWHAT €eAMHOW roCyfapCTBEHHON CUCTEMbI
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KoopguHaT. C noMoLblo MapameTpoB NEpexoja MOXHO nepeit¥ oT
MECTHOW CUCTEMbI K e4MHON roCyAapCTBEHHON CCTEME KOOpAUHAT.

MecTHbie  cucTembl  KoopauHaT  6asupyloTcd Ha  OCHOBe
rocyaapcTBeHHOW cuctembl koopauHaT 1963 roga (CK-63), koTopas 6bina
paspaboTaHa Ha Bcio Tepputopuio 6bisiero CCCP B Buge 6rokos.

Ha kapTax u nnaHax, cocTaBnsieMblX B MECTHbIX CUCTEMaX,
npumeHsetca bantuiickaa cuctema BbicoT 1977 roga. B HekoTopbix
MeCTHbIX CUCTEMaX YCTaHOBMEHO CBOE (MECTHOE) Havano oTcYeTa BbiCoT.

Ons HasBaHWM MeCTHbIX cucteMm cybbektoB P® ycTaHoBReHbl
Homepa. Hanpumep, mectHaa cuctema MockoBckoli 06nacTu HasbiBaeTca
«MCK-50». Brnoku cuctembl koopanHat 1963 r. 0603HauyaTCa NATUHCKUMM
6yksamm, Hanpumep, «Cuctema koopauHat 1963r. briok V».

Pasrpachka U HoMeHKnaTypa KapT B MECTHOW CUCTEME aHanoruyHa
pasrpadke U HOMEHKNaType KapT B e4UHOW roCyAapCTBEHHOW CUCTEME.

5.1.3 HomeHknaTtypa uncdpoBbLIX KapT

5.1.3.1 3oHbl gns Tonorpacduueckux kapT B npoekuum [aycca-
Kpiorepa HyMepylTcs € 3anaja Ha BOCTOK, HauMHasi ¢ [PUHBUUCKOrO
MepugmaHa. B kaxgoii w3  WecTurpagycHblX 30H CBOSl cucTema
NPAMOYroNbHbIX KoopauHat. [ns Toro, 4tobbi BCE nNpPsIMOYrosibHble
KOOpAMHATBI ObIN NOMOXUTENbHBI, BBOAUTCS BOCTOHYHOE cMelleHue (false
easting), pasHoe 500 000 m. [Ons Toro, 4toBbl TONMbKO MO YMCIIEHHOMY
3Ha4YeHMw KkoopaumHatel Y MOXHO Obiio onpeaenntb, K Kakoi 3oHe
OTHOCATCS 3TW 3HaYEHWA, K HUM CrieBa NPUNUCHIBAETCR HOMEP 30HbI.

B ocHoBe pasrpadkii 1 HOMEHKNaTypbi NEXUT NIMCT KapTbl MaclitTaba
1:1 000 000, koTopbIV UMeEeT pasMepbl 4 rpagyca no wmpoTte 1 6 rpagycos
no gonrote (pucyHok 5.1).

Nuectel kapT umewT dopmy Tpaneumn. KxxHee 60- napannenu
KapTbl n3ganTcs oTaeneHbIMu nuctamu. CesepHee 60-i1 napanneny NACTbI
KapT W3[alTCs CABOEHHBIMWM, a ceBepHee 76-i napannenu -
cyeTBEpPEHHLIMK NO fornroTe [1].

Mosca o6o3HavatoTcs 3arnasHbiMy OykBamy naTUHCKOro andasuTa,
HaunHas oT 3keaTopa. CueT KOMOHH BEAETCA Ha BOCTOK OT HYNEBOro
MepuaunaHa, KonoHHbl 06o3HauvaTes apabekumn uudpamu ot 1 go 60.

5.1.3.2 Habop n1cToB KapTbl, OTBEYAIOLLMIA MO L0SFoTe OAHON 30He,
MMeeT oOHYy Uudpy B HOMEHKMaType, HO oTnuuvaeTcs OyKkBoO#,
obosHavaloweir noAc no wupote. B opgHom nucre kapthl Maclutaba
1:1 000 000 copepxatcs 4 nucta macwTaba 1:500 000, 36 nwctos
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macwTaba 1:200 000 n 144 nucrta macwraba 1:100 000. Jluctbl KapThbi
macwraba 1:500 000 o6osHayaloTCs NPOMUCHLIMKA OyKBaMM pPYCCKOro
ancasuta, Hanpumep, N-37-. Jluctel kaptel macwraba 1:200 000
obosHavalTcs pumckumn uudpamu, Hanpumep, N-37-XXX. JincTbl kapThbl
macwtaba 1:100 000 oBosHauvaroTcAa apabekumu undpamu ot 1 go 144,
KOTOpble CTaBATCA MOCHe HOMEHKNnaTypbl nucTa kapTel Maciutaba
1:1 000 000, Hanpumep, N-37-120 (pucyHok 5.1).

N-37
1 2|3 4[5]6[7]819 101112

£} 1:1000 000 N-37
24 1:500 000 N-37-T
VIl A B\ 35 1:200000 N-37-XXX
48| 1:100 000 N-37-120
60
84
X"X £
| _ 1 o
X*V """ B gé
| 13
DX o

PucyHok 5.1 — Pasrpacdbka 1 HomeHknaTypa kapT maciutabos
ot 1:1 000 000 go 1:100 000

5.1.3.3 Jlnct kaptol macwrtaba 1:100 000 nonoxeH B OCHOBY
pasrpadku 1 HOMEHKNaTypbl kapT Bonee kpynHoro macwraba (pucyHok 5.2).
B ogHom nucTe kapTbl Maciwitaba 1:100 000 cogepxaTca 4 nucta Macwraba
1:50 000, «oTopbie o0603HA4YaOTCA MPONUCHLIMU BykBamMu pPYccKoro
andaeuta, Hanpumep, N-37-120-B. Jluct kapTbl macwraba 1:50 000
cogepxnt 4 nucta kapTel Macwrtaba 1:25 000, koTopble o6Go3HavatoTCca
CTpouHbiMu BykBamu pycckoro andaeuta, Hanpumep, N-37-120-B-6. Jluct
kapTbl MacwTaba 1:25 000 copepxuT 4 nucta kapTel MacwwTaba 1:10 000,
KoTopble o603HavaoTCa apabekumu uudpamu, Hanpumep, N-37-120-B-6-4.
Kpome Toro, nuct kaptbl Mactwtaba 1:100 000 copepkuT 256 nucToB KapTbl
macwraba 1:5000, koTopble 0603Ha4aOTCA NOPSAKOBbIMK apabckumn
undpamu ot 1 o 256, B3ATHIMKU B CkoOKK, Hanpumep, N-37-120-(8). JlucT
kapTbl macwraba 1:5 000 coaepxmut 9 nuctoB MacwTtaba 1:2 000, koTopble
0603HavalTCA PYCCKUMMN CTPOYHbIMKU ByKBamun oT a go u, Hanpumep, N-37-
120-(8-e).
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N-37-120
(1) (25(3) (4)(5) (€5(7) (8] 1:100 000 N-37-120
obnd 1:50 000 N-37-120-B
ﬁ 1:25000 N-37-120-B-6
A 5——1 1:10000 N-37-120-B-6-4
|1 2]1:5000 N-37-120-(8)
3.4
a 6
[T = l
B r
|

PucyHok 5.2 — Pasrpadhka u HOMeHKnatypa kapT mMacitabos
oT 1:100 000 po 1:5 000

5.1.4 CopepxaHue Tonorpacpmyeckux kapT

5.1.4.1 N3 anemeHTOB copepxaHusi Tonorpaduyeckux KapT Ans
rugponorndecknx paboT Hawbonbiuee 3HauYeHWe UMEKT. O0O0bEeKTbl
ruaporpacoun (o3épa, BOAOXpaHUNUALLE, NMPYAbl, PEku, KaHanbl, KaHaBbl,
GonoTta v fapyrve), penbed U NOYBEHHO-PACTUTENbHbIA NOKPOB, PAWOHBI
pasBUTWsA KapcTa, a TakKe HaceneHHbIe NYHKTbI, XO3AKCTBEHHbIe 06 BEKThI U
Jopory [1].

5.1.4.2 Osépa, BofoxpaHunna v npyabl Ha KpynHoMacluTabHbIX
KapTax nokasbiBaloTCs B TOM Cflyyae, ecnv 1x nrowagb B macwrabe kapTol
Bonee 1 MM?, a Ha menkomacluTabHbIX kKapTax - Gonee 2 mm2. Ecnu 03épa
MUMEIOT MEHbLUYo nnolwiafb, HO ABMSIOTCA XapakTepHbiMU ANA AAHHOro
palioHa, OHM MNOKA3bIBAIOTCA Ha KapTax C HEKOTOPbIM YBENUYeHnem
nrnowann. Hesasmcrumo OT pasmepa NoKasbiBalOTCA BCE MpecHble 03épa B
3acywnuebiX ¥ 6e3BOAHBIX palloHax, MuHeparibHble, nevebHble, a Takke
03épa, ABNAILWMNECH UCTOKAMM PeK.

5.1.4.3 Peku, KaHanbl W KaHaBbl Ha KpPyNHOMacLITaGHbIX KapTax
1I0KasbiBaOTCA BCE, HE3AaBMCUMO OT WX MPOTSHIKEHHOCTY, 3@ UCKITIOYEHMEM
rOpHbIX paloHOB, rae Ha kapTax macwraba 1:50 000 1 1:100 000 peku n
pyybn pnvHoi mMeHee 1 cm (B macwrabe KapTbi) NOKa3biBAKOTCA He
MOJTHOCTBIO, @ C YacTUYHbLIM oTBopom. Bee peku nzobpaxkaloTcs B OAHY Unu
OBE MMHUK B 32aBUCMMOCTM OT UX LUMPUHLI U MacluTaba kapTel (Tabnuya 5.1)

(11
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Tabnnua 5.1 — WsobpaxeHne pek Ha KapTax pasHbiX MacluTaboB B
3aBUCVMOCTM OT UX LUMPWHBbI

LLupwnHa pekv Ha kapTax maclitabos
1:10 000 | 1:25000 | 1:50 000 {1:100 000
B ogHy nuHuio bo 3 M no5™m Jo5m 0o 10 m
B S oo M | 35w | 515m | 530m | 1060w
B nBe nuHuu ¢ coxpaHeHuem
LENCTBUTENBHON LWNMPWHbI oT5M™m oT15m oT30M | oT60Mm
peku B Maclutabe KapTb

N3obBparkeHne pekn Ha kapTe

5.1.4.4 Pekn, nsobpaxaemble B 0OHY NMHUIO, NOKa3aHbl Ha KapTax ¢
NOCTENEHHbIM YTOSLLEHMEM NMHUKN OT UCTOKA K YCTbIO; PEKM, NpoTexaoLlme
B MYCTbIHHBIX pailloHax 1 Tepsiowuecs B Neckax, MNOoKasbiBakTCH C
NocTeNeHHbIM YMEHbLUEHWEM TOSLWWHBI K YCTHEBOW YacTu.

TonwwuHa nuHuK, nsobpaxkaroLlenn peky, Haxoautcs B npegenax 0,1-
0,5 mMm. Mpun n3obpaxkeHun pek B ABE MUHAM HaUMEHbLLUMIA NPOMEXYTOK
mexgy Hamm 0,3 mm.

5.1.4.5 KaHanusosaHHble y4acTKW PEK NOKasblBAOTCH Ha KapTax B
OfiHY UMNW ABE NUHUK YCIOBHbLIMMW 3HAKaMy KaHanoB U KaHaB B COOTBETCTBUM
¢ pekomeHgauusamu tTabnuupl 5.2.

5.1.4.6 Ipu n3obpaxkeHMn NOAMbI PEKU, Kak NPaBmUNo, HAHOCATCS Bce
NpoTOKK W1 cTapble pycra (cTapuubl) AnuHol B MacwuTabe kapTol Gonee 3
MM, a npun BONbLUOM UX YACTIE U CUINbHOK 3aB0NOYEHHOCTU NOWMbI — AMUHOW
6onee 5 Mm.

5.1.4.7 Kananbl 1 kaHaBbl M306paxaloTca B OAHY UMW ABE NUHUKN B
3aBMCMMOCTH OT UX LUMPUHBI U MacwTaba kapThl (Tabnuua 5.2) [1].

Tabnuuya 5.2 — WUsobpaxeHne kaHanoB (kaHaB) Ha KapTax pasHbIX
Maclitabos

tUupuHa kaHana (kaHaBbl) Ha KapTax
WsobpaxeHue kaHana

maciutabos
(kaHasbi) Ha kapre 1:10 000 | 1:25 000 | 1:50 000 | 1:100 000
B ogHy nuHuio Ao02m Lo3m no3m go3m

B ABe nuHMKM c NpoMesKyTKOM
mexgy Hamm 0,2 mm

B ABe nUHUU C NPOMEXYTKOM
mexay Humm 0,4 mm

B ABe NUHMK C COXpaHEHNEM
AEeACTBUTENBHON LWUPWHLI oThm oT15m oT 30 m oT 60 M
KaHana B macwutabe kapThbl

5148 Ha «kaptax macwraboe 1:10000-1:25000 o6bl4YHO
1OKasblBaAOTCA BCE KaHanbl U KaHaBbl OPOCUTENbHBIX U OCYLUUTENbHBIX
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cuctem. B oTOenbHbIX Ccnyyasix He MOKasbiBalOTCA KaHaBbl, Korga
paccTosiHue Mexay HuMK B macwitabe KapTel MeHee 2 MM.

5.1.4.9 Ha kaptax macwrabos 1:50 000 u 1:100 000 nokasbiBaoTCA
KaHanel W MarucTpanbHble KaHaBbl, a MNpouYne KaHaBbl HAaHOCATCH C
paspsiakoi (oT6opom).

5.1.4.10 beperosas nuHWA MOpel, 03ep 1 UCKYCCTBEHHbIX BOLOEMOB
nsobpaxaeTca C noapasgeneHWem Ha: MOCTOSIHHYIO U OnpefenéHHyto,
HEMOCTOAHHYID W HeonpepeneHHyo (o3épa Ha 6onoTax, HUSMEHHbIE,
s3atonnsemble Oepera, Gepera nepecbixalWmx 03&p WU T.N.); Ha KapTax
macwTaba 1:50 000 1 menbye He pasgensrTcs.

5.1.4.11 MWsobpaxaeman Ha kapTax Oeperosas nWHUS MoOpS
COOTBETCTBYET fIMHUM ypesa BoAbl Npu Hauboree BbiCOKOM ee YpoBHE BO
BPEMS NPUNNBa, a Npy OTCYTCTBUW NPWUITMBHbIX ABMEHUA — NMHUN Nprbos.
Beperoeas nuHUs 1 OTMETKN YPOBHA 03E€p, NPYyAOB M peK COOTBETCTBYIOT
cpegHeMy MeXeHHOMy ypoBHIO, a OeperoBad nuHWA  KPYMHbIX
BOAOXPAHWNULY — HOpManbHOMy nognopHomy yposHio (HIY). Ha kaptax
NOKa3blBaOTCA rPaHuLbl PasnMBOB KPYMHbLIX O3EP U PEK.

51.4.12 Penbed MecTHOCTM Ha Tonorpadmyeckmx KapTax
n300paxkaeTcss ropvM3OHTaNs MU B COYETAHWU C YCMOBHBIMU 3HaKamu
obpbiBoB, ckan, oBparos, npomouH. N3obpaxeHne pensveda fononHAeTcs
nognucaAMu abComMOTHBIX ¥ OTHOCUTENbHBIX BbICOT HEKOTOPbIX XapaKTepHbIX
Todek MecTHOCTW. [na wusobpaxenua penbeda ropusoHTansMu Ha
Tonorpacuyeckux KapTax, kak npaBuno, NPUMEHAIOTCS OCHOBHbIE BbICOTbI
ceuyeHus pernbeda, ykasaHHbie B Tabnuue 5.3 [1].

Tabnuua 5.3 — OcHOBHbIE BbICOThHI CeYeHusi penbeda Ans kapT maclutatos
1:10 000 - 1:100 000

BobicoTta ceueHun penbeda

Pel'lbed) paitoHa ANs KapT Macwtabos

1:10 000 | 1:25 000 | 1:50 000 | 1:100 000
lMriockopaBHUHHbLIA 25m 25m 10m 20m
PaBHWHHbBIN, Bf:XOJ'IM.l'IeHHblVI v . 25m 5m 10 m 20 M
nepeceyveHHbIN C HakoHOM 40 6
"OpHbBIN 1 NPEAropH.ii, a Takke 5 M 5m 10 M 20Mm
necyaHble NycTblHA
BricokoropHbIi - 10m 20 m 40 m

5.1.4.13 B mecTax co cnabo BbIpaKeHHbIM peribedoM, FAe OCHOBHbIE
ropusoHTann He oTobpaxkaloT ero xapakrepa, BBOAAT AONONHUTENbHbIE U
BCMoOMoOraTtenbHbie  ropu3doHTanu.  [ononHuwTenbHble  FOpU3oOHTanu
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nsobpaxaloTca Ha KapTax B BWAe NMHEAHOrO NYHKTMPa W MPOBOAATCSA
0BbIMHO MeXAY OCHOBHbIMW FOPU3OHTANAMMU.

5.1.4.14 Ha nuctax kapTbl MacwTaba 1:25 000 pononHuTenbHble
ropusoHTanu  HaHocATcas  yepe3 25M  (MONOBWHA  CEYEHUS),
BCnomoraTenbHbie — Yepes 1,25 M (YeTBepTb CeveHns); Ha kapTe macluTtaba
1:50 000 — cooTBeTCTBEHHO Yepe3 5 n 2,5M u 1. 4. BenomoraTtenbHbie
ropu3oHTany TaKke U30GPaKaATCH NUHEWHBLIM MYHKTUPOM, HO YEPTOUKM
3TOrO MNYHKTUpa [EenaioTcsi NPUMeEpHO B [Ba pasa Kopodye 4YépTouek,
n3obpaxarownx 4ONoNHUTENbHbIE ropu3oHTanm [5].

5.1.5 Bbi6op macwitaba kapt

5.1.5.1 Macwrab ucxoaHblX KapT BIIMSAET Ha TOYHOCTb LMGDPOBON
nHdopmauun. Yem kpynHee macwtab TonorpaddUyEcKUX [AaHHbIX, Tem
TouHee u nogpobHee nNpeacTaBneHa B Helt HdopMauus.

51.5.2 B cooTBeTcTBMM C MpaBUNaMi KapTOCOCTaBNEHUA C
yMEHbLUEHNEM MacwiTaba o6ob6ujaiTcs Menkue U3BWNUHBL pek 1"
n3obpaxeHne pekn Ha KapTe CTAHOBUTCA Kopoue. 3TO MNMoCTpupyeTcs
Tabnuuen 5.4, nonyyenHon B ['TW [7].

Tabnuua 5.4 — [inviHa pekn Ha KkapTax pa3Hbix MacliTabos

ArnvHa pekn, KM Ha KapTax macwrabos
Peka|1:25 000|1:50 000{1:100 000{1:300 000|1:1 000 000
A 433 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
O - 97,6 93,2 87,8 81,0
E - - 211 201 187
K - - 252 248 224

C ymeHblieHneM MacwTaba B pasbl YMEHbLLUAETCH 4UCNOo
n3obpakeHHbIX Ha KapTe BOGOEMOB W BOLOTOKOB.

5.1.5.3 Yem kpynHee macitab kapTbl, TEM TOUHEE MO TAKUM KapTam
MOXHO MPOV3BECTM BCE BUAbI KAPTOMETPUYECKMX paboT NOCKONbKY ceueHne
penbecda 4awe, noapobHee usobpakeHa ruaporpaduyeckas cetb U
AeTanbHee MokasaHbl BCe MNpoyne anemeHTbl MecTHocTu. CnepyeT
YUUTBIBATb, YTO NPU YBENUUEHMM MaciiTaba KapT pesko yBenuyMBaeTcs
06bEM KapToMeTpUdecknx pabor.

5.1.5.4 Tonorpaduueckue kapTbl cpegHero macutaba (1:200 000) un
mernkoro Macwraba (1:500 000 —1:1 000 000) paspelwaeTcs ucnonb3oBaTb

TONbKO ANA onpejeneHna oTaenbHbIX MOpCbOMETpVILIeCKVIX XapakTepuctuk
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(nnowapn, cpepHein BbICOTHI U APYrME) C Lienblo UCNOMb3OBaHUS WX ANs
npeasapuTenbHbiX pacyéTos, korga He TpebyeTca Bbicokasi TOMHOCTb. [Ans
aTux uUeneil PocrugpomeTom pekoMeHZO0BaHO wWcnonb3oate «OB6Lyto
umbposyto kapTorpadmyeckyto ocHoBy PocrugpomeTay (LIKO Pocrngpomerta) [8].
5155 B cooTBeTcTBUM C pasmMepoM BOAHbIX OOLEKTOB U
XapaKTepoM MECTHOCTW PEeKOMEHAYIOTCS AN UCMONb30BaHUs crieayloLjme
macliTabel kapTorpadunyeckux marepuanos (tabnuupl 5.5 - 5.6) [1].

Tabnuua 5.5 — Macwrabel kapT, ucnonb3yemble st onpeneneHus
nrowagei Bogocbopos, AMUH PeK U YKNTOHOB

Mnowagb Bogocbopa, km?

Xapaktep MecTHocT |~y oo 10-50 50-200 | Gonee 200
PaBHVHHbBIE, NYCTBIHHbIE
1 3abonoyeHHble crnabo 1:10 000 1:25 000 1:50 000 1:100 000
pacuneHéHHble paioHbI
opHble ¥ XonNMKUCTbIE
CUNBbHO pPacyneHEHHbIE 1:25 000 1:50 000 | 1:100 000 | 1:100 000
pPanoHbl

Tabnuua 5.6 — Macwrabbl kapT, WUCMonb3yemble ANA OnpeaeneHus
MOPOMETPUHECKIUX XapaKTEPUCTUK BOLOEMOB

MpumepHas nnowanb U3obpaxeHus
Boaoémbl BOAOEMA HA KapTe Macwtabbl kapT
ByMaKHOW, cM? unpoBoi, kM2
KpynHeiwue n 1:500 000
GonbLUMe 6onee 1000 6onee 1000 1:100 000
500 - 1000 1:100 000
Cpearnne 500-1000 125 - 250 1:50 000
25-125 1:50 000
Maneoie 100-500 631 1:25 000
1-6 1:25 000
Cawmble mankie 10-100 o1 1-10 000

5.1.5.6 B npouecce paboTbl kapTbt 6onee kpynHoro maciwitaba, no
CPaBHEHNK C pekomeHayembimu B Tabnuuax 55 n 5.6, [OmKHbI
NCMONb30BaTLCA Kak BCMOMOraTenbHble AMS YCTAHOBMNEHUSA U YTOYHEHUS
NONOXeHUs oTAENbHbIX 06BLEKTOB UNK rpaHuL, Boaocbopos.

5.1.5.7 MNpu Hanu4Mm maTepuanos aspoPOTOCHLEMKMN 1 KOCMUYECKNX
CHMMKOB 6Gonee kpynHomaclTabHbiXx U 0Gonee COBPEMEHHbIX, YeMm
ncnonb3yemble KapTbl, He0OXoAMMO npuBrekaTs UX ANS YCTaHOBEHWA
CTeneHn [OCTOBEPHOCTU KapT NyTEM UX CONOCTaBNEHUs. ITu xe
MaTtepuanbl UCMONb3YITCA ANA YTOYHEHUS TPaHuL pasnuuHbIX Yrogui u
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rionoxexust rugporpaguryecknx oBLEKTOB Ha kapTax, O0CoGeHHO npu
M3yuyeHun Manbix BogHbIX 06bexkToB 1 ux sogocbopos [1].

51.5.8 Tpn HeoOXoAUMOCTN CpaBHEHMA OfIMH  BOJAOTOKOB,
nnowjaged  BOOOEMOB M BOAOCOOpPOB,  YKMOHOB U ApYrux
MOpPOMETPUUECKUX XAPaKTEPUCTUK, W3MEPEHHBIX MO KapTam, MaclTab
KOTOPbLIX OTNM4yaeTcA oT Macwraba 1:100 000, ¢ onybnukoBaHHLIMU
OaHHbIMKU B oduumanbHbix usgaHuax PocrugpomeTa, cnegyer BbiNOMHUTD
napannenbHble U3MEPeHUst 3TUX XapaKTepUCTUK No kapTam Maclitaba
1:100 000, a 3atem cpaBHWTbL MOMYy4YeHHble pesyneTaTthl. LleneccobpasHo
MCNOMb30BaTb  AaHHble  CMpaBOMHbIX n3paHuia Pocrugpomerta:
«I'mgponoruyeckas  M3yyeHHoCTb»,  «OCHOBHbIE  rMgponoruyeckue
XapakTepucTukn», «Pecypcebl noBepxHOCTHbIX Bog CCCP» u gp.

5.2 KocmMuueckme CHUMKM
5.2.1 XapakTepucTHKa KOCMMYECKUX CHUMKOB

5.21.1 Ha kocmuuyeckux CcHuMKax oTobpaxaerca cocTosHue
TEPPUTOPUUN Ha MOMEHT cbeMku. CoBmeLleHne pasHOBPEMEHHbBIX CHUMKOB
C WCnoMb3oBaHWEM  KapTorpadwudeckux  maTepuanos, NO3BonseT
npocrneanTe U3MEHEHWsa, NPoucxogdAlume B NpUpode, a TaKkke NonyyuTb
KOJTMYECTBEHHbIE U KAYECTBEHHbIE XapaKTEPUCTUKN BOAHbIX OOBEKTOB CyLUU
1 nx BOAOCOOPOB B COBPEMEHHOM MX COCTOAHUU.

5.2.1.2 Bce KocMUYecKkme CHUMKU OenATCA Ha aHanoroeble (06bIYHO
doTorpacmueckme) v unugpoBble (3NeKTpoHHble). B 3aBucumocTn ot
TEXHOMOMK MONyYeHNs WU300paXeHUs BbISENSATCA CHUMKUW ONTUYecKne
(naccuBHbIE) U paguonoKaLMOHHbIE (aKTUBHbIE).

5.21.3. Oxeat TeppuTOopuMM, a TaKke MNPOCTPAHCTBEHHOE,
paguoMeTpuyeckoe,  CNEKTpanbHOE U BPEMEHHOe  paspelueHue
KOCMUYECKUX CHUMKOB 3aBUCUT OT OpOMTbI, TMMA KOCMUYECKOro HOCUTENA U
CbEMOYHBIX NpUBOPOB, NCNOMb3yeMbiX NP ANCTaHLIMOHHOM 30HAUPOBAHUU
Semnu (033). 3T xapakTepucTuku MCnonb3yloTcs Ans Knaccudukaumm
KOCMUYECKUX CHUMKOB.

5214 CHumkn OOGbIMHO cofep)KaT ClIpaBOUYHYI WHMOPMaLMIo
(meTapaHHbI€), HanpUmMep:

- CrEeKTpanbHOEe paspellieHne n3obpakeHus (KosIMYECTBO KaHanos);

- NPOCTpPAHCTBEHHOE paspelleHune (pasmep nuxkcens);

- papguomeTpuyeckoe paspelueHue (rnybuHa nukcens);

- NpoCTpaHCTBEHHasa Npussa3ka (Npoekums, cucTemMa KOOPANHAT);

- HasBaHuWe gatyuka,
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- AaTa CbEMKU (faTa nonyyeHus);
- obnayHbIi NOKPOB.;
- cMeLleHue oT Hagupa.

5.2.1.5 'naBHON XapakTepUCTUKOIN KOCMUYECKUX CHUMKOB, B OTNUYMKE
OT a3pochOTOCHMMKOB, SIBNAETCs He MacwTab, a npocTpaHCTBEHHOEe
paspelLeHne Ha MeCTHOCTH, T.€. pasMep caMoro manoro obbekTa (getanu),
KOTOpbIi oToBpasuncs Ha CHUMKe 1 MoxeT BbiTb pacnosHax B npoyecce ero
AewndpupoBaHus. Ona LucppoBbIX KOCMUYECKUX CHUMKOB
NMPOCTPaHCTBEHHOE pa3peLLEHNe XapaKTepusyeTcs pasMepoM nukcens (Ha
noBepxHocTU 3emMnu), 3anucbiBaemoro B pactposoe nsobpaxenue [9], [10],
[11]

MpocTpaHCcTBEHHOE pa3spelleHMe KOCMUYECKNX CHUMKOB (pasmep
nuKCens Ha MEeCTHOCTM), B 3aBUCMMOCTU OT CbEMOYHBLIX CUCTEM,
YCTaHOBIEHHbIX Ha CIYTHUKAX, U3MEHAETCA B LLMPOKUX Npeaenax: oT O4eHb
Bbicokoro (0,3-0,9 m) u Beicokoro (1—40 M) paspelwleHusa, ao cpeaHero (50—
250 m) n Huskoro (300—1000 m) paspeLueHus.

lMpumepHoe cooTHoLUeHue macliTaba kapT C NPOCTPaHCTBEHHbIM
paspeLUeHMEM CHUMKOB nokasaHo B Tabnuue 5.7.

Tabnuua 5.7 — CooTHoweHue MmacwTaba kapT C NPOCTPAHCTBEHHLIM
paspeLueHnemM CHUMKOB

Mokasarenu OuanasoH

PaspelweHue

CHUMKA, M 0,3-2 2-15 15-30 Gonee 30
1:1 000 — 1: 10 000 - 1: 50 000- | 1: 100 000

Macwrab kapTel | 419 000 1:50 000 1:100 000 | v menbue

5.2.1.6 PaguomeTpuyeckas paspeluaroliasl cnocobHOCTb CHUMKA
onpepenseTcs KOMMYECTBOM rpagauuia 3Ha4YEeHNN ApKOCTH,
COOTBETCTBYIOLUMX Mepexody OT abConTHO «4EPHOro» K abconioTHO
«Bernomy», M BbipaxaeTcs B konudecTBe 6uT Ha nukcen unsobpaxenus. B
cnydae paguMoMeTpuyeckoro paspelleHnst 8 6T Ha nukcenb nonydyaeTcs
256 rpagaumii sipkoctu (28 = 256), 12 6uT Ha nukcen - 4096 rpagauunii (22 =
4096).

CeHcopbl ¢ Goriee BbLICOKUM pPagnoMeTPUMECKUM paspelueHnem
NO3BONAT pasnuyaTth Hosblue feTanei Ha oueHb APKUX UMK 04eHb TEMHbBIX
obnacTax cCHUMKa.

5.2.1.7 Manxpomaruyeckne nsobpaxeHusi (Pan) siBnsoTcd YEpHO-
GenbiMy (OQHOKAHamNbHLIMW) U 3aHUMAIOT MPAKTUYECKM BECb BUAUMBbINA
AuanasoH 3MEKTPOMArHUTHOFO cnekTpa (450-200 Hm).
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MynbTucnekTpancHble (MM CNEKTpo3oHanbHble) usobpaxenns (MS)
npeacTasneHsl B BUAE OTAEnNbHbIX CrnekTpanbHbiXx kaHanoes (RGB,
ynbTpaduoneToBole U UHGpPakpacHble KaHanbl) UMM B BUAE CUHTE3a
OTAENbHLIX  KaHANoB AN MNOMyYeHuss  UBETHOTO  u3oBpakeHus.
MnepcnekTpanbHble n3obpaxenna (GS) coagepxaT A0 HECKOMbKMX COTEH
KaHanoe. lNMooyepegHbili CUHTE3 OTAErNbHBIX KaHanoB MO3BOMSET pellars
MHOrOYMCreHHblE TeMaTU4Yeckue 3afaun, a TakKke Momoraer npu
AemdprupoBaHu CHUMKOB.

5.2.1.8 TpocTpaHCTBEHHOE pa3peleHne MaHXPOMaTUYECKOro
n3o0paxkeHns (Npv ero Harv4uu) BCerfa nydlie MyrbTUCHeKTpansHoro,
MO3TOMY QANSA MOMYYEeHMA LUBETHOr0 1300paXeHus ¢ Hauny4qlmm
paspelleHMeEM MpPOU3BOASAT CNUAHME MYSbTUCNEKTPalnbHbIX KaHanoB ¢
naHxpomatudeckum (Pan-Sharpening).

5219 [Ona MopcdhoMeTpUYECKNX U3MepeHuin  Heobxoaumo
NPUMEHSTE KpyrnHomacwTabHble N306paxeHusi BLICOKOro paspelleHns (c
paspelueHuem Ha mectHocTU Ao 30 m).

WHdopmauma o© CNyTHUKAaX, [LaHHble C KOTOPbIX AOCTYMHbI
notpebutensMm M MoryT ObiTb WUCMONb30BaHbl B MOphoMeTpuUeckux
pacyeTax npefcTaBneHa B CUCTEeMaTU3MpOBaHHOM Buge B T1abnuvuye 5.8
(http://sovzond.ru/products/spatial-data/satellites).

52.1.10 [nsa onpepeneHuss TOYHOrO PacrofoXeHUs CHUMKa Ha
rioBepxHocT 3emnu Heobxopguma ero reorpadudeckas npussska. B
OTAENbHbIX Chy4Yasx 3Ta WHgopMauua XpaHUTCA BMeCcTe C CaMuM
n3obpaxeHuem. Korga M’MC-npunoxeHune oTkpbiBaeT CHUMOK, UHbopMaLms
O NpuBA3Ke UCMNOSb3yeTca ANA Toro, YTobbl CHUMOK B npocTpaHcTee TUC
oTobpasnnca Ha cesoem mecTte. [MpuBsAska BknodaeT B ceba koopauHaTbl
NeBOro BepxHero yrna usobpaxeHus, pasmep nukcenein nsobpaxeHusa no
BbICOTE M LLUMPKHE, YTOf NOBOpOTa.

WHorpa uHdopmauma o reorpacduyeckoil NpUBA3KE COAEPKUTCA B
TekcToBOM dhaiine, conposoxgaroLlemMm pactp (davn npueasku). BHewHuiA
dann npussskum umeet 6Honbwmii npuoputeT Ana TMC-nporpammebl.
MosTtomy, ecnu pacTp UMeET U BHEAPEHHYIO NMPUBASKY, U BHELWHWIA daiin, To
B MUC-nporpamme pacnonaraTbcsl B reorpacuyeckoM NpOCTPaHCTBE OH
GyneT B COOTBETCTBMM C KOOPAMHATaMM U3 BHELUHero gaina.
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Tabnuua 5.8 — CnyTHWKK, AaHHbIE C KOTOPbLIX MOTYT ObITb UCMOMNb30BaHbI B
MopdOMETPUYECKMX pacdeTax

Pasmep nukcens Ha MECTHOCTU, M

LUinpwHa nonocekl

Okcnnyatauus

CnyTHUKK CbEMKM, KM
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),
Kaxonyc-B MS(10.5) 23 20 C 2012r., Ha 5 neT
MoHuTop-3 Pan (8) MS(20/40] 90 160 2005 - 2008r.
MS (2-3) no
g Pan (1) po 2011r., nocne _ C 2006r., Ha 3roga
Pecypc-AK1 2011r MS(3-5), 47-283 | BiknioueH B 2016r-
PAN (2.8)
Pecypc-111,2,3 g C 2013, 2014,
(FCA) Pan (1) MS (3-4) 38 20161T., Ha 5 net
Pecypc-111,2,3 C 2013, 2014,
(LUIMCA_BP) Pan(12) | MS (24) 96 2016rT., Ha 5 net
ALOS-3 Pan (0.8) MS (5) GS(30) | 50 |[90GS(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., Ha5-8 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 Mnan 2018r, Ha 7 neT
Kompsat-3 Pan(0.5) MS(2.8) 16.8 C 2012r., Ha4d ropga
Kompsat-3A Pan(0.5), MS(2) 12 C 2015r., Ha4 ropa
Landsat-7 Pan (15) MS(30) 185 C1999r., Ha 7 neT
Landsat-8 Pan (15) MS(30) 185 C 2013 r., Ha 5 net
Miranda Pan(2.5), .
VRSS-1 MS(10) MS(16) 57 57;369 C 2012r.,Ha 5 net
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 2008 r., 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 ner
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 neTt
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5.2.1.11 B Tabnuue 5.9 npuBeaeHbl HekoTopbie hopmaTbl pacTpos,
Ncnonb3yemblX B KOCMW4ECKUX CHuMKax (MHdopmauua c caita ArcGis
http://resources.arcgis.com/ru/help).

Tabnuua 5.9 — HekoTopble popmaTbl paCTPOB KOCMUYECKNX CHUMKOB.

dopmaTt PacwupeHnus u dainn npusasku

OauH dbaiin - paclumperme “.img
ERDAS IMAGINE Ecnu dpaiin > 2 ['6 - pacwivpetue ".ige. daiin
NPUBSA3KM - paclumpeHue ".igw

Joint Photographic Experts OauH chaiin - paclumpenuns ~.jpg, ".jpeg, “.jpc
Group (JPEG) File Interchange unm ".jpe.
Format (JFIF) daiin NpuBA3KKY - pacluMpeHue *jgw

National Imagery Transmission

Format (NITF) 2.0, 2.1 OpauH dhaiin - paclumpenne .ntf

Tagged Image File Format Bo3moxHble paclumperus “tif, "tiff n ".tff
(TIFF, GeoTIFF.) dalin NPUBA3KY - paclunpeHue ~tw

5.2.2 Kocmuueckue cHuMKu Poccuitckon ®egepauumn

5.2.2.1 [QucrtaHUMOHHBIM  30HAMPOBAHWEM K3  Kocmoca ¥
3KCTyaTauuern npepHasHaveHHbIX AN 3TOro KOCMUYECKWX annapaTtoB W
HaseMHbIX cpefcTs npuema B Poccun 3aHumaloTca segomctea: Pockocmoc,
MuHoBopoHsl Pocenun, Pocpeectp, Pocrugpomer.

5.2.2.2 AO PKU "Mporpecc” paspabateieaeT komnnekc "Pecype-N",
Hanbonee MePCNEKTUBHYID OTEYECTBEHHYID CUCTEMY KOCMUYECKOro
HabntoaeHus.

5.2.2.3 AO «HWul ueHTp «lMpupoaa» NnpousBoaNT KOCMOCHUMKM A5
rpaXgaHCcKux HyxXa: kaptorpadupoBaHUsi, 3KOMOFUYECKOrOo MOHUTOPUHrA,
N3yYeHns NIPUPOAHBIX PECYPCOB ¥ Ap.

5224 ofbY "HWUL 'MnaHeta" Pocrugpometra (HayuHo-
nceneaoBaTenbCkUin LEHTP KocMuUiyeckoin ruyapometeoponorun "MnaHera") —
BeAylLlass opraHu3auusi No 3KkcrnyaTauuum u pasBATUIO HALIMOHAmbHbIX
KOCMUYECKUX CUCTEM rMAPOMETEOPONOrMYECcKoro, okeaHorpadpuyeckoro
HasHa4YeHMsA 1 MOHUTOPUHra OKpyXKaloLleid cpefbi, a Takke No Npuémy u
06paboTke gaHHbIX C 3apyBOeHbIX CMYTHUKOB. 30HbLI NPUEMA PErVOHAIbHBIX
LeHTpoB obecneynBaloT NonyyvyeHWe ChnyTHUKOBON MHOpMauuM no Bceil
Tepputopun Poccum un Egponbl. Ha cerogHAilHMA [eHb poccuickas
rpynnupoBKa CMYTHUKOB METEOPONOrMYECcKOro U RPUPOAHO-pecypCHOro
HasHa4yeHuA BknoyaeT B ceba 4JeTbipe KOCMUYECKMX anmaparta:
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reocTaunoHapHbii - cnyTHUK  "OnekTpo-IT" Ne1 wu  ueTbipe nonspHo-
opbuTtancHbix cryTHuka — "MeTteop-M" Ne1, "MeTteop-M" Ne2, "KaHonyc-B" un
"Pecypc-I1".

5225 Kaprorpauyeckue WHTEPHET-CEPBUCHI, coaepKalme
KOCMUYECKUE CHUMKW 1 HaBuraLlMoHHble kapTbl: Google Earth, Google Maps,
Bing Maps, DigitalGlobe, AHgekc.kaptbl, Yahoo! Maps, VirtualEarth,
Gurtam, OpenStreetMap, eAtlas, iPhone maps 1 gp. MoryT nucnonb3oBaTbCs
TOMNbKO ANA 0630pHbIX Lenel U peKorHoCLMPOBOYHbIX 3a4ay. [nA TOYHbIX
KapTomeTpuyeckux paboT STU MaTepuansl He pPEeKOMEHAyTCs K
NIPUMEHEHUNIO, MNOCKOMNbKY BbICOTHAsA OCHOBA B [AaHHbIX CepBUcax He
COOTBETCTBYET NO TOMHOCTY peELLaeMbIM 3agavam.

5.3 LUudpoBbie mogenu MecTtHOCTH

5.3.1 Cnocobbl LUucpoBoro npeacTaBneHns pernbedpa, cornacHo
[12], metoT BYA;

- BEKTOPHbIX NMMHUNA (ropu3oHTanei, n3obat unm nHeIX N3onMHNA);

- HeperynsipHoi TPUAHTYIIALNOHHON cetn (TIN-mopenu),
BKIOMAIOLLEI HEKOTOPYI COBOKYMHOCTb TOYEK C BbICOTHLIMU
OTMETKamMu, Mo KOTOpbIM npoBefdeHa TpuaHrynaumsa. TIN-mogenu
€o302al0T NO AaHHBIM LM POBON BEKTOPHOW KapThl UN¥ MO AAHHLIM
Tornoreoaesndeckon CeEMKN penbeda;

- perynsipHon MaTpuLibl BbICOT NOBEPXHOCTU (MATpULA BbICOT, CETKA).

5.3.2 CeTouHblil chopMaT SBNAETCS PA3HOBUOHOCTbLIO pacTpoBoro cgopmara.
Bcsa nnowaab kapTel pa3buBaeTcs Ha SNEMEHTbl PerynspHoOil CeTku
(Aueikun), Hanpumep, 5X5 m. Kaxgoin sueilke cooTBETCTBYET TONMLKO OLHO
3Ha4yeHue (BbiCOTbI, FMyOMHbE Unu gp. ).

[ns noAroToBKM CETOYHBIX AAHHBIX 4acTO UCMONb3YT AaHHbie B
BEKTOPHOM hbopmarTe.

CeTo4Hble mogenn yaobHbl ana nsobpaxeHua pacnpegencHusi no
TeppuTopun  Kakmx-nmbo  HenpepbiBHBIX  XapaKTepuUCTUK  (Hanpumep,
penbeda MecTHOCTH, rMybBuH Bofoema).

BaxHeAwwum HepocTaTKOM nNpeacTaBrneHust penbeda B Buge
perynapHon maTpuubl SBNSETCA HECOOTBETCTBME KOOPAWHATHOW CETKU
(Touexk mMaTpuubl) CTpykType penseda. 3gecb npegnonaraercs
paBHO3HAYHOCTb BCEX TOYeK UUpoBOA Modenn U [onyckaeTcs
BO3MOXHOCTb UTHOPMPOBaTh 0cobble, Haubonee 3HauMMble ToUkU penbeda,
HaxoAALWMECS Ha NIMHUAX TanbBEroB U BOgopa3aenos, neperubax ckatos. B
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CBSI3W C 3TUM BaXKHbIM SIBNSETCA BbIGOP ONTUMAanbHOro Wara CeTku, Tak Kak
C €ero yBenuyeHnem pacTyT norpeluHocT LUpPOBON Mopenu, a ¢
YMeHbLUEHNEM PE3KO BO3pacTalT 00bEMBI JaHHbIX.

5.3.3 B WHTepHeTe B cBOGOAHOM AOCTYNE UMEETCA MHOXECTBO
MHOCTPaHHbIX CETOMHbIX Mogenei MecTHocTW, B ToMm 4ucne: GTOPO30,
ETOPO2, SRTM, ASTER GDEM wu pgp. OHM He npurogHel pns
MopdomeTpuyeckux paboT, MOCKONbKY:

- HE COOTBETCTBYIOT NO TOYHOCTW B MfaHe W No BbicoTe. OMBKM

HeogHopogHbl 1 gocturaT 100-160 M no BLICOTE,;

- HaXoAATCH B CUCTEMAaXx BbICOT, OTNWYHLIX OT BanTuiickoi cucTemb!

BbicoT 1977 roga, npuHaTon B Poccuiickon ®epepauuy;

- HEe npuBssA3aHbl K OMNOPHOM reogesndeckon cetm PO, n, xak
cnepcTave, UMEIT HenpecKkasyemble OWMOKN B MECTONOMOXEHN.
- H& COOTBETCTBYHOT NO MaciiTaby, NOCKONbKY WX paspeileHve

30 meTpoB 1 6onee.

BoillenepeyncrieHHble  MaTpuibl  BbICOT  MOFYT  OKasaTbCH
nonesHbIMU ANs NpeaBapuTenbHOW OUEHKM [aHHbIX v Ans  obliero
npeacTasneHns o penbede MecTHOCTH.

5.3.4 B kauectBe mMogenein penbeca MECTHOCTM pEeKOMEeHAyeTcs
ucrnionbsoBats TIN-mMogenu w maTtpuubl BbICOT, MNpeobpa3oBaHHbie C
poccuiickux UMdpPOBLIX Tonorpaduyeckux KapT, NNaHOB W AaHHbIX
Tonorpadu4eckon CbEMKN MECTHOCTU C cevyeHneM pernbecda He MeHee: 1 M
Onsi paBHUHHOTO penbeda U 2 M ANA ropHoit MecTHoCcTW. Mpu 3Tom pasmep
CEeTKN B MaTpuLie BbiCOT AOMKEH COOTBETCTBOBATb MacluTaby WCXOAHbLIX
OaHHBIX.

5.4 Nop6Gop n npuobGpeTeHue KapT ¥ KOCMUYECKUX CHUMKOB

5.4.1 Pexxuumbl goctyna

CneumanbHbIX NUUEH3Wn Ha paboTy ¢ AaHHBIMU AUCTaHLUMOHHOMC
30HAMPOBaHMA W uudpoBbIMM KapTamu He HyxHo. [O03 (moboro
NPOM3BOAUTENA) C pa3peLLeHNEM OT 4 METPOB U KapThl B Macutabe 100 000
W Menbye ABNAOTCS OTKPbITbIMM U npuobpeTtatoTca cBobogHo. [A33 ¢
paspelleHnem meHee 4 MeTpoB, a Takke kapTel B Macwrabe kpynHee
100 000, saBRAOTCA CEKpeTHbIMWU, U Ans paboTel ¢ HUMKU TpebyeTcs
nuuenHsua ¢CB.

5.4.2 MNpuobpeTeHue kapTorpacduyeckmx matepnanos

Mopbop Tonorpaduyeckux matepuanos Heobxogumoro macwtaba
Ha TOT WNM WHOK BOAHLIN OOBLEKT W ero BOAOCOOPHYH nnowanb
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OCyLUECTBNAETCA No cneynanbHbiM c6opHeIM Tabnuuam, npeacTaBnaoLnmM
coboi kapTbl Honee menkoro Macwrtaba ¢ HaHeCEHHON Ha HuX pasrpadKoi
M HOMEHKNATYpPOW NUCTOB Tonorpacnuyecknx KapT OJHOrC UMM HECKOMbKUX
macLlitaboe (pucyHok 5.3).

5.4.2.1 [Ins onpepeneHns HOMEHKNaTyp ¥ Konn4yecTsa IMCTOB KapT,
NOKpbIBAOWUX M3ydYaemblil Bogocbop, Heobxoanmo Ha cBopHoit Tabnuue
OKOHTYPWTb 3TOT BOZOCOOP, a 3aTeM BbiNMCaTb HOMEHKNATYPY BCEX NUCTOB
KapT, pacronoXeHHbIX BHYTPU 3TOro KOHTypa W nepeceuéHHbIX rpaHuuen
sogocbopa.

5.4.2.2 YupexgeHus v opranusauun Pocrugpomerta PO, kak n gpyrue
BEAOMCTBEHHbIE OpraHusauuv, obecneynBaloTcs kapTorpaduyeckumu
MaTepuanami TeppuTopuanbHbiMU npeanpuaTuammn Pocpeectpa [13] unu
FocricueHTpoMm [14] no cooTBETCTBYIOWMM 3asiBKaM.

3asiBKy COCTaBISIOTCH MO ycTaHoBMeHHolt Pocpeectpom copme
cornacHo [15]. B 3asBKky BKIMOYAETCH CNUCOK NUCTOB KapT U cxema ux
pacnonoxeHusi Ha cOopHoi Tabnuue.

Mpu cocTtaeneHun 3asiBOK Ha Tonorpacuueckue KapTbi, crnepyet
yKasblBaTb Ha HeoOXOAMMOCTb MPUCHLIIKK BCEX 3anpalluBacMbiX MUCTOB
kapT. Ecnu kakon-nubo nmct oTcyTCTBYET, OH [OMKEH ObiTb 3amMeHEéH
nucTamu KapT Gonee kpynHoro macltaba.

5.4.2.3 YcTtaHOBNEHME HanMuusa KapTorpaduyeckmx Matepmanos Ha
TOT W WHOW paiioH, CPOKoB OBHOBMEHUA W NepensgaHna ux, NosyveHue
CBEAEHUA O NPOUCLUEALLUX W3MEHEHUSIX HA MECTHOCTW, 06 W3MEHEeHUM
reorpacpmyecknx HasBaHWUA OCYLECTBMAETCA 4Yepes TeppuTopuanbHbie
MHcnekumn Pocpeectpa, Begywime cneunanbHble AeXypHble CrpaBoOYHble
KapTbl, Ha KOTOPbIX (UKCUPYIOTCA BCE CYLUECTBEHHbIE WU3MEHEHMUA,
NpoMCXoAsALIME HA MECTHOCTHU.

5.4.2.4 Mo Bonpocam NpuobpeTeHnss ANEKTPOHHBIX KAapT U NaHOB B
cdopmaTtax N'MC MaHopama, ArcGis, AutoCAD n Maplinfo, sakasa pa6ot no
CO30aHWI0 KapT, NMaHOB M MaTpuy BbICOT Ha Teppurtopuio Poccum
Heobxoanmo obpatllatheca B cneayoLme opraHusanum:

- Pocpeectp [13]. KapTbl 1 nnaHbl MOXHO 3akas3aTbk BO BCEX MECTHbIX
oTaeneHunx PocpeecTpa;

- ®ryn «rFocrucueHtp» [14]. B locrucueHTpe umelotca uudposble
KapTbl B Macwtabe 1:100 000 Ha Bcio TeppuToputo Poccu n Habopel
Tonorpaduyeckux KapT TPeX OCHOBHbIXx MacwTabos: 1:25 000,
1:50 000, 1:10 000.

31



CTOTW 52.08.40-2017

o

&y |

28 “

099
]
o

wv

PucyHok 5.3 — MexgayHapoaHas pasrpadka nucToB kapTel Maciutaba
1:1 000 000
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5.4.3 MNMpuobpeTeHne faHHbiX ANCTAHLMOHHOIO 30HANPOBaHUS

Ha cneumanusnpoBaHHbIX cepBepax B ceTW VIHTEPHET AOCTYMHbLI
KaTarnorm CHUMKOB, MHcopmauus O CNyTHUKAX, CbEMOYHLIX cucTemax,
NpuBOAATCH NPUMEpPbl CHUMKOB U YCINOBWA npogaxku unu BecnnatHoro
npuobpeTexus.

[Ons poccuiAickux AaHHBIX AUCTAHUMOHHOTO 30HAMPOBAHWA NEepBbil
crnocob npuobpeTeHns — MOKYNKa WX y opraHmsauuu-nponssogurtens. Ans
3apy6exHbix gaHHbix 1043 npegnoututensHo npuobpeTeHne y poccuidCkmux
AncTpnbbIOTEPOB COOTBETCTBYIOLLMX 3apyDBexHbIX hupm.

54.3.1 Mo Bonpocam npuoOpeTEeHNA KOCMUYECKUX CHUMKOB B
Poccuu pekomeHgyeTca obpalwaTbca B criegytowne opraHusauum:

- HayuHbll UEHTp onepatuBHoro MoHuTopuHra 3emnu (HL} OMS3).
HanHble auctaHunoHHoro soHauposanuns 3emnu (033) poccuiickoii
rPYNNAPOBKN KOCMWYECKMX annapaToB [AOCTYNHbi MO agpecy -
http:/Amww.ntsomz.ru/zakaz/data;

- nabopatoputo  MHGOPMALMOHHOW  NOAAEPXKKM  KOCMUYECKOro
MoHuUTOopuHra (SMIS) NHcTuTyTa KocMuyecknx uccneposaHui PAH
(http://smis.iki.rssi.ru),

- ©reY "HUU "Mnaneta" (http://planet.rssi.ru/);

- AO «HWwnI uenTp «IMpupoga» (http://priroda-center.ru/);

- «CkaH3kc» (http: /www.scanex.com);

- «CoB3oHa» — odwmumanbHbii  AUCTPUOBIOTOP  HECKOMbKUX
3apybexHbix KomnaHuii-oneparopos KA, oCyLWECTBNSIOWNX CHEMKY
(http://sovzond.ru/);

54.3.2 Bepgyuwwe wexayHapoaHbie UEHTPbl pPacnpoCTpaHaoT
apxueHble aaHHbie [133, B TOM uncne:

- FepmaHCKuit LeHTp AaHHbIX AMCTAHUMOHHOrO 30HAnpoBaHua (DLR),
coaepxaluuii OaHHble Pecypc-01, Landsat n ap.
(http://www.dfd.dIr.de/welcome.html);

- leonornyeckas cnyxba CLWA (USGS) cogepxur apxuebl
GecnnaTHbix cHuMkoB Landsat u Sentinel (http://glovis.usgs.gov/).
MoapobHas nHCTpyKuust no paboTe ¢ apXMBOM, pacrionoxeHa no agpecy -
https://earthexplorer.usgs.gov/;

- EBponeiickoe kocmuueckoe areHtcTBa (ESA) comepxuT apxvBbl
cHumkos Sentinel (https://earth.esa.int/).

33


https://meganorm.ru/Data1/6/6961/index.htm
https://meganorm.ru/mega_doc/dop_fire/apellyatsionnoe_opredelenie_sankt-peterburgskogo_gorodskogo_917/0/opredelenie_konstitutsionnogo_suda_rf_ot_24_02_2011_N.html
https://meganorm.ru/mega_doc/fire/postanovlenie/36/postanovlenie_trinadtsatogo_arbitrazhnogo_apellyatsionnogo_504.html
https://meganorm.ru/list/1-1.htm
https://meganorm.ru/mega_doc/fire/rasporyazhenie/0/rasporyazhenie_pravitelstva_moskvy_pervogo_zamestitelya_341.html
https://meganorm.ru/Index2/1/4293772/4293772422.htm
https://meganorm.ru/Index1/57/57052.htm
https://meganorm.ru/mega_doc/dop_norm_update_04112024/sp_385_1325800_2018_svod_pravil_zashchita_zdaniy_i/0/prikaz_minstroya_rossii_ot_15_11_2019_N_693_pr_ob.html
https://meganorm.ru/Index/50/50769.htm
https://meganorm.ru/Data2/1/4294813/4294813262.htm
https://meganorm.ru/Index2/1/4293742/4293742542.htm
https://meganorm.ru/Index2/1/4293824/4293824679.htm

CTO TN 52.08.40-2017
6 YcTtaHOBNEeHUe MECTOMOJIOXKEHUA U FPaHUL, BOAHbIX 00 bEKTOB

6.1 YcTtaHOBneHue MeCTONONOXEeHUA U FPaHUL, BOOHbIX OO BLEKTOB
Mo KapTam

6.1.1 NMogroToBuTENbHLIE PabOTLI:

1) nopobpatb Heobxogumble Tonorpaduueckme  MaTepuansl
COOTBETCTBYHLLEro Maclutaba, nokpbiBaloLme BeCb 00bEeKT;

2) npoBecTU aHanua Tonorpacduyeckux marepuanos C Uenbio
ycTaHoBneHms ocobeHHOCTENW UW300paXKeHUs Ha HUX TeX WM UHbIX
3MNEMEHTOB COAEPXaHUS, UCMOoNb3ys Ans STOW UEnu [ONONHUTENbHYIO
nHdopMaLuio, NOMELLAEMYIO B METaAaHHbIX K L POBbIM KapTaM,;

3) oTMeTUTb Ha KapTe Haubonee CRoOXHble Y4acTKU YCTAHOBMEHUS
rpaHuy Tex UNU WHbIX Yroaui, ANA KOoTopbiX HEOOXOQUMO WCMoNb3oBaTb
Gonee KpyrnHomacLuTabHble KapThbl, KOMUJecKme CHUMKH,
aspocoTomarepuanisl UMM NpoBecTM rugporpacduyeckoe nonesoe
obcnepoBanue.

6.1.2 TpaHuuy BopocGopa BogHoro obbekTa onpegensior C
npefenbHO BO3MOXHON TOYHOCTHIO MOCKOMbKY OT STOrO 3aBUCKMT TOYHOCTH
onpefenexus nnowjagn Bojocbopa M CBA3AHHBLIX C Hel Apyrux
XapaKTeprCTHK BOAHBIX OOLEKTOB.

B nnowagb Bogocbopa BogHoro obbekTa BKMOYAOTCA nnowiaawm,
OrpaHMuYeHHble BOAOpPA3AenbHOW NWHWER, B TOM 4Jncne nnowagu Beex
BOA0EMOB U UX BOJoc6opoB 1 nnowwaamn 6eccTovHblx obnacrteit (3amMmKHYThbIX
BMNagunH), OTMETKA BbICOTbI fHa KOTOPbIX Doriblle OTMETKMN BbICOTbl YPOBHS
BOAHOro o6bekTa B CTBOpEe nocra. 3aMKHyTas BrajgmHa C BOLOEMOM B HEW,
BbICOTa ypes3a BObl KOTOPOro MeHbLLE BbICOTbI Ype3a BoAbl B 3amblKkaoLwem
cTBOpe, B nroulagb Bogocbopa He BKMoYaeTcs.

OcCHOBHbBIM (haKTOPOM, ONPEASnAILLIMM MECTONOOXEHUE rpaHuLbl
Bogocbopa, TO €CTb BOAOPA3[ENbHOM NUHWM, ABNAETCA penbed
mMecTHocTu. BopopasnenbHas NUHWSA NPOXOAUT MO OKPaUHHBIM HaUBBICLLNM
Toukam BogocBopa, KOTOPbIMU ABMAKTCS XONMMbl, BO3BbILLIEHHOCTU, rpeGHn
xpebToB, OTPOros U T.1.

MpoBegeHne rpaHulbl Bogocbopa peku unu osepa B rOpHOM
MECTHOCTU UMl MECTHOCTM C AOCTATOMHO YETKO BblpaKeHHbIM pencecgom He
npeacTaBnsAeT TPYAHOCTH.

Uem cnabee BbipaxeH penbed MECTHOCTW, TEM OH MEeHee YeTKo
otoGpaxeH M Ha Tonorpacduyeckoil KapTe ¥ TeM CROoXHee npouecc
YCTaHOBIMEHUA MECTONONOXEHUS BogopasgenbHo nuHuM. OcobeHHo
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CNOXHO cAenaTb 3TO Ha Tonorpacuyeckux Kaprax, MOKPbIBaKLLMX
paBHUHHbIE, NPEWMYLLECTBEHHO HWU3MEHHbLIE TEPPUTOPUU, YACTO CUILHO
3abonouveHHble, ¢ GOMbLUMM KONMUYECTBOM 03E8p, C He3HauyuTenbHbIMK
OTHOCUTENbHLIMW NPEBLILLEHUAMU B penbede, HeAOCTaTOYHO nogpo6Ho
oToOpa)KkaeMbIMKU rOpU3OHTANSAMN NPUHATOrO Ha KapTe cedveHus. B Takux
cryyasix Npu YCTAHOBMEHUM MECTOMONOXEHWSA BOAOPA3AENbHOW NUHUK
HENb3A OrpaHMYMBaTbCA KapTamu OgHoro Macwraba. Heobxogumo
npuvenekaTtb kapTel 6onee kpynHoro macwraba n kocMuyeckue CHUMKU. B
CMOXHbIX  chnyyasx cnegyeT  WCnonb3oBaTb  ANA  3TUX  Lenew
aapodoTomaTepumansi ¥ pasnuyHble rnaporpaduyeckne onucaHus.

Mpn nposegeHun rpanny BoaocGopa TLlATENbHOMY aHanuay
rnoanexart Bce CpefcTBa usobpakeHusa penbeda MEeCTHOCTU: OCHOBHbIE,
JononHWTenbHble W BCMOMOraTenbHble  FOPU3OHTanW,  ykasaTenu
HanpaBneHus TeYEeHUs peK, OTMETKN BbICOT W ype3oB BOAbl, YCIOBHbIE
o6o3HaveHnsa Manbix ¢opMm penbeda, Kak €eCTeCTBEHHbIX, TaKk MU
MCKYCCTBEHHbIX, a TakkKe [pYyrMe KOCBEHHblE MPU3HaKW, B TOW MMM WHOM
CTEMEHN OTpaxalole HEepOBHOCTU MNOBEPXHOCTW U cnocobcTeyoWme
6oree TOMHOMY OnNpeAeneHU0 MECTOMNOMNOXEHUS1 BOAOPA3AENbHON NHUN
(bonoTa, conoH4aku, [OPOru, KaHaebl, fiyra, neca u T.n.).

OcobyHo CROXHOCTL B YCTaHOBIEHMM rpaHmnL Bogocbopos Mo KapTam
NpeacTaBnAloT paioHbl ¢ 6OMbLUMMN HapYLUEHUAMW NPUPOAHBIX YCNOBUA,
BbISBAHHLIMU XO3RWCTBEHHOW [LEATENbHOCTbIO YernoBeka: MOCTPONKON
KEenesHblX W LUOCCeiHbIX fopor, paspaboTkamy pasnUYHbIX MNONe3HbIX
NCKOMaeMblX, 0COOEHHO OTKPbITbIM crnocobom (obpasoBaHme Kapbepos,
WwypdoB U T.4.), NPOSOXEHUEM CUCTEM OPOCUTENbHBIX U OCYLUMTENbHBIX
KaHanoB W KaHaB, YacTo BbI3bIBAIOWUX NepepacnpefeneHne cToka Mexay
Bogocbopamu U T.n. YcTaHaenueaTb MECTOMONOXEHWE BOAOPa3ferbHON
NVHAM B Takux paloHax HeoBGXOQUMMO C WCMOnNb3oBaHWeM Haubonee
KpynHomacLuTabHbelx Tonorpadguyeckux kapt (1:25000, 1:10000 u kpynHee).
Mpu stom cnegyet obpaijaTe BHAMAHWE Ha PACMONOXEHUE MOCTOB W
OOpPOXHBIX TpyO Ha foporax, nepecekarwlimx ecCTECTBEHHbI Bogoc6op,
yCTaHaBnMBaTh YKINOH KaHas, orpaHu4MBaoWmx 4oporu, T.n.

CambiM HageXHbIM cnocoBoM YTOUHEHNS MONOXEHWs BoJopasaena
B palioHax, CUNIbHO W3MEHEHHbIX XO3AWCTBEHHON OeNTernbHOCTbIO, W Ha
LOCTYMHbIX yvacTkax cnabo pacuneHéHHoW 3abonoyYeHHOW MECTHOCTU
cuuTtaetcs noneeoe obcnegosaHue.

B HEeKOTOpbIX OYEeHb CHOXHBIX pailoHax, Jaxe C UCMorb3oBaHueM
BCEX MMEIOLLMXCA KapTorpaduyecknx MaTepranos 1 pe3ynbTaTos NONeBoro
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obcrnegoBaHus, He BCeraa yAaeTCA TOYHO YCTaHOBUTL BOZOPa3fenbHyto
nuHuio. B sTom cnyyae pgaHHele o nnowagu BogocBopa u  apyrux
XapaKTepuCTUKax, CBA3aHHBIX C HEW, cnedyeT cuuTaTb NPUBNDKEHHLIMU U
conpoBOXaaTh UX cneyuanbHeIM 3HakoM 1 npumedaHuem [1].

FpaHuubl BopgocObopoB Gonblueit YacTh KPYMHbIX U CPefHUX pek
Poccuu yxe onpepeneHbl M HaHECEHbl HAa CXEMbl B COOTBETCTBYHOLMX
cnpaBoyHblX u3gaHusx [ugpometcnyxbbl. B anekTpoHHoM Buge 3Tu
[aHHble UMetoTcsl B nogpasgeneHnax MuHuctepcTsa NPUpPOAHbLIX PECYPCOB.
Ho nockonbky 3T paboTbl BLINOMHANUCH PA3NUYHBIMW OpraHU3aUUsaMu,
crneyuanuctamMmun pasHon ksanudmkauum n nNo pasHomMaciuTabHbIM KapTam,
3a4acTylo UMeloTCs CYLLECTBEHHbIE Pa3HOrNacusa B OTHECEHUN HEKOTOPbIX
BOAHBIX OOBLEKTOB K TOMY Unu uHomy Bopocbopy. B nio6om cnyyae nepeg
Ha4anom kapTomeTpudeckux paboT HeobGXoOMMO RPOBEPUTb TOYHOCTb
HaHeCceHWs BOAOpa3fenoB.

Ecnu rpaHuua Bogocbopa yxxe MeeTcs B SNEKTPOHHOM BMAE, TO OHa
OGepétca 3a ocHoBy. JluHWA Bogopasgena cosBmeljaeTcs ¢ LUudpoBoOM
Tonorpacu4eckoll OCHOBOW U peAakTUPYeTcs B COOTBETCTBUM C PEYHON
CeTblo U penbedom.

B cny4yae aBTOMaTU3MpOBaHHOIO onpeAeneHns NuHuN Bogopasaena
Heobxoaumo npeasapuTenbHO co3paTh UMdpoBylo MoAens MEecTHOCTM U3
LucppoBoii BEKTOPHOW KapTbl. Ha ocHoee aTon mopenu ¢ nomotusio MC-
TEeXHOMorun HeobXoAMMO NPOBECTV JSIMHWIO BOAOpasgena u nposeputb
TOYHOCTb €& HaHeceHusl. [nsi 3TOro COBMELatoTCsl MONyYeHHast NUHUS
BoZoOpasgena, a Takke crnov penbeda u rugporpadun UMdpoBor KapTbl
UnKu KocMuuecku cHumok. W3obpakeHme Ha 3KpaHe YETKO MOoKaxeT
NpaBUNbHOCTb NPOBEAEHUA NUHUN BOGOPA3AEna B OTHOLWEHWUN PEYHON CETH
n penbecda wmectHoctTu. B cnyvyae HeobxogumocTm  cnepyet
OTPELaKTMpOBaTh JIMHWIO BOAOPA3[ena, Y4MTbiBas, YTO OHA JAOMKHA
NpoOXoAUTb NO CamMbiM BbICOKMM MecTam perbeda 1 He MOXEeT nepecekaTb
BOJOTOKOB.

6.1.3 beccrouHble obnacTu (3amMkHyTbIE BNaguHbl), Bbigensemble B
npepenax nnowaau Bogocbopa, npeacTaBnaAlT coboil  3aMKHYTble
MOHWKEHUA, HE WMelolWe MOBEePXHOCTHOrO CTOKa B BOAHbIA OOBLEKT.
YCcTaHOBfEHWe KX T[paHuL CBA3AHO C YCTaHOBMNEHWEM MOSOXEHUS
BOAOPA3AenbHON NMHAK, orpaHuunBatoLlel BnaguHy. MNockonbky nnowaan
3aMKHYTbIX BMaANH BCcerga aHaunTeslbHO MeHbLUe BCell nnoLwyaam 6acceiita,
TO ONS  yCTAHOBMEHUA UX  rpaHuy HeobxoaAumMo  npuBneKkaTb
Tonorpaduyeckme kapTel UK cHUMKW Bonee kpynHoro Macwitaba. Beibop
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COOTBETCTBYWOLLEro Macwraba kapT onpeaenseTcs Nnowanblo 3aMKHYTOMN
BMaguHbl, Xxapaktepom penbeda W CTeNneHbid noApoGHOCTU  ero
oTobpaxeHns Ha kapte. [lpu ycTaHOBRNEeHWM W  NpPOBeAEHUU
BOAOPa3AenbHbIX  FIMHAW, OrpaHUYMBalOLLMX  3aMKHYTble  BfiaguHbI,
Heobxoaumo wucnonb3oBaTb BCe CpefcTBa U3obpaxkeHus penbeda u
KOCBEHHblE  MpPU3HAKW, YKasblBalWMe Ha Hanuune BhaguH M
MECTONOJIOXKEHUE UX FPAHML, KaK U NPY YCTaHOBNEHUN rpaHuL, Bogoc6opos.
MepBbIMM NpU3HaAKaMU HanMuuua BnaguH ABNATCA OeccTouHbie o3epa,
oTaenbHble 6onota, ConoHuyakn M ap. OpgHako OCHOBHLIM MPU3HAKOM,
NOATBEPXKAALUMM Hanuue BnaguHbl, SBNSETCS 3aMKHyTasi Fopu3oHTanb C
yKkasaTenem HanpaBfeHWs ckaTa BOBHYTPb, YacToO 3aHATas BHYTpM
yKkasaHHbIMM Bbille obbektamu. Ocoboe BHUMaHue cnegyeT obpallaTte Ha
UCKYCCTBEHHbI® 3aMKHYTbie BnaauHbl. B oTnuuuMe oT Apyrux anemeHToB
penbeda, usobpaxkaeMbix Ha Tonorpauyeckux KapTax KOPUYHEBLIM
LBETOM, OHMW fOKasaHbl YE€pHbIM LBeTOM. K HUM OTHOCATCA Kapbepbl,
BbipaboTkn U NojoOHble 0OBLEKTHI, KOTOpblE AOMKHbI OblTb OTHECEHbI K
nnotyanu BnafguH, ecrnv oHU nokasaHbl Ha kapTe [1].

6.1.4 Hannuune Ha Tepputopun BogocOOpoB pasfnyHbIX Yyrogun, Tak
UNM WHavYe BNUAIOWMX Ha TMAPOMOTUYECKUIA pexXuM TeppuTopuu,
obycnosnveaeT HeoOXoauMOCTb ONpeferneHna TakuX XapaKTepUcTuK, Kak
NECUCTOCTb, pacnaxaHHOCTb, 3a60MNOYEHHOCTL U 4., KOTOPbIE BbIPaXarTcs
B NpoueHTax oT o6Len nnowaan sogocbopa.

Ons onpepeneHuss 3TWX XapakTepucTuK Heobxogumo 3HaTb
nnowagn, 3aHVMaembie COOTBETCTBYIOLMMK YrogbAMW, a Ans 3Toro
Heob6X0AMMO YCTaHOBUTL rpaHuLbl 3TUX yroguii [1].

Mpu ycraHoBreHun rpaHuy TeX WU UHbIX YrOAWIA YacTo BO3HUKAKOT
TPYQHOCTM  YETKOr0 HaHeCeHuss WX Ha KapTy u3-3a GonblUon
NEPErpy>XeHHOCTA KapTbl APYruMu snemeHTamu cogepxanua. OcobeHHo
3aMEeTHO 3TO MNPOABNAETCA B  YCNOBMAX CUMbHOrO  pacyneHeHus
BblAENSEMbIX YrOAUA Ha Merkue y4yacTKW, 3HAYMTENbHOro pacusieHeHus
penseda MeCTHOCTU U GoNbLLIOA MYCTOThl HAceneHHbIX MYHKTOB. B Takux
CROXHbIX Chyvasix peKoMeHAYyeTCA BCIo MOAroToBWTenbHyl paboTy no
YCTaHOBIEHWIO rPaHUL, Yyroauii 1 X OKOHTYPUBAHUIO NPOU3BOANTL HA BHOBb
CO34aHHOM, OTAENbHOM crioe UundpoBoi KapTbl. Mpn 3ToM pekoMmeHayeTcs
OTKIIOUUTb HEHYXXHbIE 3MeMeHTbl COoAepXaHus u paboTaTe TOMbKO C
HeobxoQumMbIMU CnosiMu MHGOPMaLMN.
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C uenblo uckntoveHns ownbok B onpegeneHU Mopdonorudeckmnx

XapakTepUCTUK NPU YCTAHOBMEHUW BWAA ¥ rpaHul pasnunyHbiX Yroaui
criefyeT pyKoBOACTBOBATbLCA cnegylowumy npasunamm [1]:

38

ONs onpegeneHns necuctocTy Bogoctopa B rpaHnLibl NECUCTLIX yroaunii
BKJTIOYAIOTCA BCe Jieca (B TOM 4YMCrie HU3KOpOCTble rlieca, NOrHoCTbIo
UMM YacTUYHO BbIPYBNEHHbI Nec, ropensii nec, 6yperiom), pasnuyHole
KYCTApHUKWA, NapkW, cagbl, MUTOMHUKM, BUHOIPALHUKM, 3apocnu
Hambyka, cakcayna, CTHaHuKa W NnaHTauum pasnyyHbiX TEXHUYECKUX
OPeBeCcHbIX W KyCTapHMKOBbLIX KynbTyp. Jlec M KycTapHUku Ha
TPYLAHONPOXOAUMBIX, HENPOXOAWMbIX W npoxoauMblx Gonotax, Kak
npasuno, UMeEloLMe Ha KapTax 3enéHbid (PoH, B NECUCTOCTb He
BKIIOYAKTCA. Ha Tonorpaduyecknx kapTax necHele yrogbs HarnsgHo
rnokasaHbl  KOHTYPOM,  PasfuYHbiMU  LUTPUXOBbLIMW  YCMOBHBIMU
o6o3HaYeHnsIMU 1 hoHOBOM (3enéHoit) 3anuskoid. MNpuuem, neca, napku
M caibl, KaK NpaBurio, 3an1BaloTCs CHOWHbIM (DOHOM, @ KyCTapHUKW,
NMUTOMHUKA W T.N. — PacTPOBOI CETKOW, AatoLlel 6reHO-3eNEHbIR GOH.
Bce yrogbsi, OTHOCALWMECA K INeECHbIM, NOAPAa3densioTcs elje Ha
cyxogonbHbie 1 3abonouveHHbie. [paHuubl 3ab6ONOYEHHBIX JECHBIX
YroAuii, pacnonoXeHHbiX Ha HEOKOHTYPEHHBIX BornoTax, NpoBoagATcs No
BHELLHUM KOHL{aM CUMHEeN LUTPWXOBKU C BbiAeNeHneM BHYTPUMACCHUBHbIX
HeaaBonoYeHHbIX Y4acTKOB, MoLWaab KOTOPbLIX NpeBbilaeT 1 kM2,

Ans onpepeneHust 3abonodeHHocTn Bogocbopa B nnowags 6omnot
BKITIOMAIOTCA  HEMpOXOoAWUMble, TPYAHOMNPOXOAUMbLIE, NPOXOAUMbLIE
6onota u 3abonoyeHHble 3eMnN, Kak OKOHTYPEHHble, Tak U He
OKOHTYPEHHbIE, TOYEYHbIM MYHKTUpPOM u4épHoro useta. OTaenbHble
Menkue 3abonouyeHHble ydacTku pasmepom go 0,5 km?2 u yskne
3a00MnoYeHHbIE MOAMBI PEK U 03P, HE OKOHTYPEHHbIE Ha KapTax, npu
onpegeneHun 3abonoyeHHocTn Bogocbopos nnowagbio Gonee 10 km?
He yuuThiBaloTcs. B nnowagb Gonot BKNIOYAKTCA Takke neca M
KYCTapHWKU MO TPYLHOMPOXOAUMOMY, HEMPOXOAMMOMY U NPOXOAUMOMY
BonoTy u BHyTpubOMNoTHLIE 03épa. YCTaHOBNEHME rpaHuy GonoT He
npegcTaBnAeT ocobbix TPYQHOCTENR, MNOCKONMbKY HAa KapTax OHM, Kak
NpaBuno, BbLIAENAIOTCA KOHTYPOM U 3anOfHSIOWUMU  YCNOBHLIMU
3Hakamu, nevyaTaembiMu Ha KapTax CUHUM LiBeTOM. BeigeneHue rpanuy
BEPXOBbLIX ¥ HWU3UHHLIX 60MoT no TonorpadMyeckum KapTam
npoussoanTCca NPUBNKEHHO MO TUNY TPaBAHOW PACTUTENBbHOCTU U Mo
xapaktepy penbeca noBepxHocTW. BepxoBbiM 6GonoTtam CBOMCTBEH
MOXOBOW TWUN PacTUTENBHOCTM, a HU3UHHBIM — TpaBsHOW. BbicOoTHOE
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MOMOXEHNE BEPXOBLIX U HA3UHHBLIX BOMOT MOXET ObiTb Pa3NUYHbIM, HO
BepxoBble 60onoTa Yalle pacrionaralTcs Ha BofiopasherbHbIX yYacTkax
W, Kak npasurio, UMeIT BbiNykrylo dopmy. HuanHHble 6onoTta moryT
pacnonaraTbCs Kak B MOHWXKEHUAX, TakK U Ha BO3BbILLUEHHbIX MECTax, Ho,
B OT/INMME OT BEPXOBbIX, OHWU UMEIOT NIOCKYI NOBEPXHOCTE 1 6oraTyto
pa3HooBpasHyld pPacTUTENbHOCTb (TPaBSIHYIO, 3€MEHOMOLLHYIO MK
necHyto). Mpoxogumele 1 Henpoxogvmble Bornorta yacto GbiBalOT He
OKOHTYPEHbl Ha KapTax TOYeYHbIM [YHKTUPOM, MNOSTOMY nepen
U3MEepeHneM KX nnowjageri HeobXxoaumMO YCTaHOBUTb 1 NPOBECTY 3TH
rpaHuubl. [paHuuern GonoT B 3TUX CrAyvasx SBASIETCH  JIMHUA,
COEAVHAILLAS BHELLUHNE KOHLUbI YCIIOBHOMO 3HaKa — CUHEN LUTPUXOBKU.
Mpn Hanuuuu rMgPOreonorvMyeckux KapT KPYMHOroO WM CpepHero
mMacwraba rpaHuybl BEPXOBLIX U HU3WHHBIX BOMOT MOXHO BbiAEnuTb
TOYHEe, TaK Kak Ha HUX OHU M300paXkaloTCA pasnUyYHbLIMWA YCNOBHLIMU
3HaKamu;

onpeseneHne pacnaxaHHOCTU BogocOopa COMPSKEHO C HEeKOTOpbIMU
TPYQHOCTAMU BbIAENEHUS Ha KapTax Nnowafeid, 3aHATbIX NalUHAMMU,
MOCKONbKY OHW He WMEKT crneuynanbHoro YCOBHOIMO 3Haka M
oTOGpaxalTCcA Ha KapTax OTCYTCTBMEM KaKux-nubo 3anofHAmLLmMX
ycnoBHblX 0603Ha4eHuit wunu GOHOBbLIX 3anuBoK. MckniodyeHnem
ABNAKTCS cny4dau, koraa HebonbLuue y4acTKy NaLlHK, pacronoXeHHbIE
B paiioHax 6eHbiX OpMEHTUPaMK, HanpuMep, CPean KPYnHbIX NEeCHbIX
UNU UenUHHBIX MaccuBOB, BbIASMAIOTCA KOHTYpPOM U nognuckio "M" nunu
"nawHs". K nawHAM OTHOCATCA TakkKe oOropodbl ¥ pasnuyHbie
CEerbCKOXO3ANCTBEHHbIE YroAbst U MNMaHTauuMu C eXerogHoW BCraLlKon
nons. [lpyn OKOHTYpUBaHUM YrOAMiA, OTHOCALIMXCA K nNailHe,
HeobOXoauMo crieguTh 3a Tem, 4YToObl He BKAKYUTD OWMBOOYHO B
nnowanb NalliHW Yrofbs, HE OTHOCALUMECA K HUM, 3arofiHEHHbIE Ha
KapTe penkumu, wHorga cnabo3aMeTHbIMKU  YCMOBHBIMU - 3HaKaMu,
nsobpaxaroLLymm CTenHyo TPABAHUCTYIO pacTUTENbHOCTD,
MonynycTbiHHYIO PACTUTENLHOCTL, MMHUCTBIE U LEGEHOYHbIE YUaCTKU
C PpepKol pacTUTENbHOCTLIO, BLIFOHbl, MOXOBYID PacCTUTENbLHOCTb,
KaMeHUCTLIE NOBEPXHOCTH, NMULLIAAHNKOBYH PacTUTENLHOCTL U T.N.;
ons onpegenexuss ypbaHusnpoBaHHocT BogocBopa Heobxoaumo
YCTaHOBUTL rpaHuLbl TEPPUTOPMIA, 3aHATBIX HACENEeHHbIMU MyHKTamu,
XO3ANCTBEHHbIMU MOCTPO#KaMu 1 LUOCCelHbIMK  foporamu. [log
nnowaablo Hacené@HHbIX NYHKTOB MOHMMAETCS Mrowanb, 3aHsTas
CTPOSHUAMU  (KMINMbIMKU W HEXUNbIMK), ABOpaMu, ynuuamm u
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nnowagsamu. Ha  Tonorpadudeckux  kaptax 3Ta  nnowagb
OKOHTYpMBAETCS MO BHELUHWM YacTAM 3anuTblX KBapTanos, BKOYas
ynuuel, nnowagM W BHYTPUKBapTanbHbie Tepputopun. [lnowagw,
3aHATbIE OropoAami, B 3Ty XapaKTEpPUCTUKY HE BKIIOYaloTCs, Tak Kak
OHU OTHOCATCA K nawHe. XO3ANCTBEHHbIE TIOCTPOWMKN Takke
OKOHTYPYBAIOTCA MO BHELUHUM KpPasM YCNOBHbIX 0DO3HaueHWin 3aTux
obbexToB. MNnouwaau Bogocbopa, 3aHATble LUOCCENHBbIMKU A0pPOramu,
onpepensalnTca No WX AfIUHEe, U3MepseMol no Tonorpaduyeckum
KapTam v COOTBETCTBYIOLLEN LLMPUHE, NMOKa3blBAEMO Ha KapTax;

- OnA onpepeneHus onegeHEHHocTu Bogocbopa rpaHulbl NeAHUKOB,
CHEXHUKOB Y Hanepdei ycTaHaBNUBalOTCs Ha TonokapTax 6e3 ocobbix
3aTpygHeHui [1].

6.1.5 [Ins onpepeneHnsa ANWHbI BOAOTOKOB TpebyeTcs yCTaHOBUTH
MECTOMONOXKEHUE UX NCTOKOB M ycTbeB. VICTOKOM pekn sBrsieTcs MecTo, ¢
KOTOPOro MOSIBNSETCA MOCTOSAHHOE TeveHue Bodbl B pycrne. ctokamm pek
MOTYT CNYXXUTb O3€pa, POAHWKYA, KIIOYM, Ha4yano OTKPLITOro notoka Ha
6onoTe, BbIXOA Ha NOBEPXHOCTb BOAHOMO NOTOKA Y HKHEro Kpasi negHuKa u
T.M.

Y nepecbiXalwmx pek 3a MCTOK MPUHUMAETCA MECTO Ha JHe
noxbuHel (Banku), rae HauYMHAKT NPOCNEXWBaTbCA Ccneabl pycna,
paspabaTbiBaemMoro TanbiMu Unu AOXAEBLIMY BOgaMU.

Ha kpynHomacLuTabHblx kapTtax (1:100 000 n kpynHee), kak npaBunio,
NoKa3bIBaOTCH BCE UCTOKUN PeK.

Mpu ycTaHOBrEHUN MECTOMOMOXKEHUS WCTOKOB PeK W B LENoMm
rugporpauyeckolt cet HeoOXOOMMO PYKOBOACTBOBATHCA CMENYOLUMU
npasunamu [1]:

- Ha Tonorpadgryeckux KapTax 3a UCTOK PEKW, €CIIN OH HE YTOYHEH No
AaHHbIM nonesBoro rugporpaduyeckoro obcnefosaHus, cnegyer
NMPUHUMATL Ha4ano e€ n306pakeHus CNSOLIHOW UAW NYHKTUPHOWN
NUHYENR, MO0 KNOY UNU POAHNWK, ABASIOLLUACA HavyanoMm pexu,

- €CIU peKa BbITEKaeT U3 03epa, TO 3a €& UCTOK NPUHNMAaEeTCs ToYKa
nepeceyeHnsa NUHMKN peku ¢ OeperoBol NMUHWER o3epa (ANs pek,
nsobpaxkaembix OAHON MNUHUEN) UM TOYKa nepeceveHns cpegHei
TNIVHUN Pekn ¢ NPOJOMKeHNeM GeperoBoi NuUHWKM osepa (ANs pex,
nsobpakaembix ABYMSA NIMHUSMK);

- eCIU peKa BbiTeKaeT U3 6onoTa, 3a UCTOK peku NPpUHUMaeTCs Havano
CNMOWHON Unu NYHKTUPHOW NuHKN, n3obpaxeHHOW Ha kapTe. YacTto
BEPXOBbS peK, BbiTekalwmx n3 6onot, 6biBaloT KaHanusosaHbl. B
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3TOM Crny4yae WCTOKOM peKu cnefyeT cuuTaTb Haqano OCHOBHOMO
OCYLLUTENbHOro KaHarna, SIBNsoLWerocs NPoAoIKEeHNEM peku BBepX
No TeYeHWo;

ecnu peka obpasyeTcsa CrMsSHWEM [OBYX pPeK, WUMEKLUX CBO
coBCcTBEHHBIE HAa3BaHUA, OTNYHbIE OT Ha3BaHMS OCHOBHOW peku, 3a
Havasio OCHOBHOW peKW YCrOBHO NPUHUMAETCS MECTO CIUSIHUS 3TUX
pek;

€Cnn Ha TonorpadnyecKoiil kapte ojHa 13 ABYX COCTaBNSOLMX pek
MUMEEeT HasBaHue, OTNNYHOE OT Ha3BaHWsi OCHOBHOW peku, a gpyras
He umeeT coBCTBEHHOro Ha3BaHUS, 3a Hayario OCHOBHOW pekw
NPUHMMAETCA UCTOK COCTaBNAIOLLEHA, HE MMEIOLLEA Ha3BaHWS;

B TeX cnyyasx, korga peka obpasyetcs B pesynbTaTe CMUSHAA OBYX
u Gornee pek, He MMelOWMX Ha3BaHWA, 3a €€ Hauyano crepyeT
NPUHUMATL UCTOK Borbluero Mo ANuHE COCTABMSAOLEro MpUToKa.
Ecnu anvHa cocTaBnsloWMX MPUTOKOB OAWHAKOBA, NPUHUMAETCA
WCTOK TOW cocTaBnsiowen, y KoTopoii 6onbLue nnowage Bogoctopa.
Ecrv panuia ©  nnowage BOAoCOOPOB  COCTaBMNAKLMUX peK
OAMHAKOBbLI, TO 32 Hayano OCHOBHOW PEKW MPUHMMAETCA UCTOK TOM
U3 COCTaBMAOLINX, Yy KOTOPOW OH umeeT OGonbliyio BbicoTy. U
HaKoHeL,, ecrnn BCe yKa3aHHble BbilLie XapaKTepUCTUKN OQUHAKOBDI,
32 Hayano peku NpUHMMAETCH WUCTOK NEBOW COCTaBNsWLLel, a B
cnyyae Tpéx CoCTaBnAlLNX — NCTOK CPeAHEN U3 HUX.

3a Hauarno opocUTENbHbIX CYAOXOAHbIX Y COEANHUTENbBHbIX KAHAMNOB,
BbiTEKaOLMX M3 peK, 03ép WUNN BOAOXPAHUNULY, NPUHUMAETCS TO4Ka
nepecevyeHua NUHUM KaHana c Geperosoii NuHMENA BOAHOro obbekTa, U3
KOTOpOro BbiTEeKaeT kaHan. MIcTOkM OCyLLMTENbHBIX KaHANOB ONPEeAenaTcs
TaKke, KaK ¥ UCTOKM pekK.

Bo Bcex cnyyasx ONns onpepeneHus rmpgporpadudeckoil anuHb
peyHol cuctembl 3a Hanbonee yaaneHHbI UCTOK MPUHUMaeTCA NGO UCTOK
camoil pekn, nubo ucTok €& kakoro-nubo npuToka, obpasywoLiero ¢
OCHOBHOIA peko HanbonbLuyto ANUHY pycna AaHHOW PedHO| CUCTEMBDI.

6.1.6 lon ycTbeM peku noppasymeBaeTCA MeCTO BhnafaeHus e€é B
OPYIYI0 peKy, 03epo, BOAOXpaHUNULLE, MOPe UKW MECTO, B KOTOPOM peka
TepAET CBOI BOAY BCNEACTBME yxoAa Nof, 3eMmio (B KapCTOBbIX panloHax),
UK MecTo nonHoro pasbopa Ha BOAOXO3ANCTBEHHbIE HYyXAbl (OpoLleHue,
BogocHabxeHue U T.M.).

OnpepeneHve MeCTONONOXEHNA YCTbEB pek udacTo ObiBaeT
3aTPyAHEHO KaK CrOXHOCTbIO W pasHoobpasvem ux ¢opm, Tak WU
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N3MEHEHUEM MECTONOMOXEHUS BCnecTBUE OOWUNBHOTO BLIHOCA pPeKon
TBEPAOro Mmatepuana, npopbiBa pykaBoB 1 06pa3oBaHMsA HOBbIX NPOTOK Npu
HaBOAHEHWM ¥ T.N.

B saBucumocT# OT XxapakTepa NpoUEcCOB, MPOUCXOAALUUX B
YCTbE€BOW 30He, 00pasyloTcsa pasnuuHble no ¢opme yctba pek. [lo
O4YEPTaHUSIM B M1aHE YCTbSA pek NoApa3fensAoTca Ha creaylolue 0CHOBHbIe
Tune [1]:

- HOpMarnbHOe YCTbe, KOorfa peka coxpaHsAeT NpubnvKeHHO NOCTOAHHYIO
LUPpUHY A0 MeCTa BnageHus;

- BOPOHKOOOpa3Hoe 3aTonfneHHoe ycTbe (acTyapuin unu ryba), nocreneHHo
paclmpsioLeecs B CTOPOHY MOPS B BUAE MOPCKOro 3anuBea;

- fenbTa — hopMa YCTbSl PeKu, XapaKTepusyloLanacs Hanmumem npoTok,
OCTPOBOB, pacnonaratoLyyxcs BeepoobpasHo. 1o xapakrepy OTNOXeHUIA
HaHOCOB BCTPEYalOTCA HECKONbKo TUNOB JenbT (OnokMpoBaHHas,
BbIABUHYTas, fionacTHasi, KNioBoobpasHas, CroxHasa u byxToBas).

Mpu ycTaHOBREHWM MECTOMNONIOXKEHUS YCTbLEB peK, Bnajamolmx B
MOpe (03epo), cnefyeT yuuTbiBaTh, YTO AENbThl U 3CTYapuW OTHOCATCS K
peyHbiM 06pa3oBaHNAM U X HEOOXOAUMO BKMIOYaTL B ANUHY PEKU.

CnoxHocTb M MHoroobpasue copm YyCcTbeB pek no3sonser
yCcTaHoBWUTb 0bilme npaBwia onpegerneHns MecTONONOoXeHUs nub Ans
Hanbonee BbIpaXXeHHBIX YCThEB. HacTo 3a ycThe pek, 0COOEHHO KpYMNHbIX,
CYAOXOAHBIX, MPUHUMAIOTCA YNCTO YCINOBHBbIE MYHKTbI, OTpaXatoiwme nunbo
VCTOpUYECKNE Tpaauuun, obyCcnoBNEHHbIE CYAOXOACTBOM, pbibONOBCTBOM
1 ApYruMu npuydmHamu, nubo npupogHbie ocobeHHocT BogHoro obbekTa.

Mpu  ycraHOBMNEHUM  MeCTOMNONOXEHUA  YyCTbeB  peKk Mo
TororpachuyeckuM  Kaptam  cnegyet  rpuaepXKueaTbCs  CNegyoLmx
OCHOBHbIX npasmn [1]:

- B obweM cnyyae 3a ycTbe peku, M3OOPaKEeHHON Ha KapTe ABYMS
NUHWAMY ¥ BNajaloLllen B APYryro peky, 03epo Unu mMope, NpMHUMaeTca
TOYKa MEepeceyYeHns cpepHell NUHUWM Brnajawllein pekn ¢ beperosoi
NUHWEN NPUHUMALOLLIE PEKU, o3epa, Mops;

- YCTbeM peKW, UMeloLel AenbTy, CHUTAETCA MECTO BNafEeHUs rMaBHOro
pykaBa AenbThl, uM3obpaeHHOro Ha Tonorpaduueckor kapte 6Gonee
TONCTOA NUHUER unu Hanborblued WWPUHOW NpU nsobpaxeHnun B nge
NIVHUK; NPU HanU4yMy HECKONbKUX OOUHAKOBbIX NO BOAHOCTW pyKasos
OCHOBHbIM CreayeT C4uTaTh TOT, KOTOPbIA UMeeT 60bLUMIA YKMNOH, a ecrnv
YKIMOHbI OAWHAKOBbLI WM He MOTyT ObiTb YCTAaHOBMEHEl, TO 32 OCHOBHOW
npuHNUMaeTca Haubonee KOPOTKAA M3 HUX. Y BCEX MHOropyKaBHbIX
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YCTbEB, UMEIOLLUX Ha KapTe HasBaHWUS PyKaBoOB, 3a YCTbe NPUHUMAETCA
YCTbE pyKaBa, UMEIOLLEro Ha3BaHne OCHOBHON pekM;

- Mpu BNageHUN pekn ABYMA pyKkaBaMu B pasHble peKku, OCHOBHLIM U3 HUX
crnepyet cuutatb Oonee MHOroBOAHbLIA, a MECTO €ero BrnageHus
NpUHMMaEeTCs 3a YCTbe,

- ecnu peka nepes BnageHuem B Mope obpasyeT o3epo (pasnue),
COeANHEHHOE C MOpPEM KOPOTKOW NPOTOKOW, 3a yCTbe peku cnepyeT
MPUHUMATL YCTbE NPOTOKU NPW BIaAeHUN €€ B Mope;

- TMOMOXEHNE YCTbEB PEK, BNafalowmxX B MOPS C NMPUNNBHLIMU SBIIEHUAMMN,
onpefenseTcs Ha MOMEHT BbICOKOro YpoBHSA BoAbl. Ha Tonorpadunyeckux
KapTax MonoXeHune yCcTbA COOTBETCTBYET 3TOMY YPOBHIO BOAbI;

- MONOXeHWe YCTbeB PeK, BNaaioLuX B 03epa, onpejenseTcs Ha MOMEHT
MEXKEHU, KaK 1 MoKkasaHo Ha Tonorpaduyeckux kaprax;

- TOMOXeHWe YCTheB peK, Bnajalowux 8 BoAOXpaHUNuLLIa, onpeenseTcs
npy¥ HopMarnbHOM roAnopHOM ropusoHTe BoAabl (HIM), 4yTto Takke
COOTBETCTBYET NPUHATLIM NpaBuUnam nsobpaxeHuna Ha Tonorpacduyeckux
KapTax;

- MOMNOXEHWEe YCTbEB NEepechiXalolUX pex UMW TEepSWUxcs B neckax,
H6onoTax ] pasnueax, npu oTCyTCTBUU YTOUHSAIOLLMX
PEKOrHOCLMPOBOYHbIX JdaHHbIX oOnpefdenserca no Tonorpadu4eckum
kapTam. 3a ycTbe 3TUX PeK NPUHMMAaeTCH KoHel, 0Bo3HavalLmMxX uxX Ha
KapTe CMMIOLWHbBIX WY NYHKTUPHBIX NWUHWUIA;

- €Cnu peKka NOMHOCTbIO pasbupaeTcs Ha OPOLUEHUE U OKaHYMBaETCA
BEEPOM OpOCUTENbHbIX KaHamnoB, €& yYCTbeM CYMTaeTcd MecTo
pasBeTBNEHUsl Ha OpocUTENbHBIE KaHank!;

- 3a OKOHYaHWe (ycTbe) MarucTpanbHOTO OpPOCUTENBHOTrO KaHana
NPUHYMaETCA MECTO MOMHOro PasBETBEHNS €ro Ha pacnpepenuTeny;
OKOHYaHWA OCYLUUTENbHbIX U COEANHMTENBHBIX KaHaroB NMPUHUMAIOTCH
aHarnornyHo yCTbAM pek.

6.1.7 [nA TOYHOrO HaHECEHMs TWAPONOFMYECKUX MOCTOB Ha
Toriorpacbuieckue Kaptbl HeobXoOAMMO WUMETb KOOpPAMHaTbhl  MOCTOB,
onpepeneHHoie ¢ nomowbio GPS/Tnonacc obopyposanua. [lop
MECTOMOSIOKEHUEM TWAPONOrMYECKOro focta 34eCb MMeeTcs B BuAay
MECTONOJIOXKEHNE Ha peKe MAPOMETPUYECKOrO CTBOpA.

B T'MC-nporpamMax ecTb BO3MOXHOCTb aBTOMaTU3MPOBAHHOIO
HaHeceHMs Ha LuucpoBble KapTbli MMAPONOrMYECKUX CTaHUWA U MOCTOB,
NMeroLLUX reorpacdudeckue KkoopavHaThl (LLmpoTa, gonroTa). B atom cnyvae
NyHKTb! HabnoAeHU HaHocaTc NMMGO NPSAMbIM NOMELLEHMEM Ha KapTy no
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KkoopgmHaTam, nubo kak crnol TodeuHbiX o0ObekToB, nM6O nNyTEM
NOAKMIOYEHNs cnucka NOCTOB B BuAe BHewwHux 6a3 gaHHbix unu Tabnuu.

B cnyyae otcyTcTBUs uHMOpMaLum o reorpaduyeckmx KoopanHartax
NYHKTOB  rugponoruyeckux  HabnwogeHw  mcnonb3yeTcs  cnocob,
OCHOBaHHbIA Ha MCMONb30BaHUM PACCTOAHMA A0 NOCTa OT Kakoro-nubo
usBecTHoro obbvekTa mecTHOCTW. B 3tom crnyvyae TpebyeTca OTHOXUTb
HeobXxoaumoe pacCTosHME OT yKa3aHHOro 06beKkTa MECTHOCTW M HaHecTu
NYHKT HabnoaeHns Ha undpoByLo KapTy.

6.2 HewwucdppupoBaHue BOAHbIX OOHLEKTOB MO KOCMUYECKUM
CHUMKaM

6.2.1 [Ona makcumanbHO TOYHOro JewndpupoBaHnsl BOAHBLIX
0OBEKTOB NO KOCMUYECKMM CHUMKamM HeoBX0AMMO MCNONb3oBaHWe B 3TOM
npouecce COBPEMEHHbIX LMPOBLIX Tonorpacuyecknx KapT Wnu nNnaHoB
MECTHOCTW, B KOTOPOM KOCMUYECKME CHUMKM U Tonorpaduyeckme
maTepuansl B3auMHO JOMOSHAT Apyr Apyra.

Ons Ka4yeCTBEHHOro onpeaeneHus MOpOMETPUYECKNX
XapaKTepUCTMK BOAHBIX OOBLEKTOB NO KOCMUYECKUM CHMMKAM, Heobxoanma
MaKCUManbHO TOYHaA MNPUBA3KA CHUMKA K Tonorpaduyeckol OCHOBE.
XapakTepHbIMW KOHTypaMu MNpPUBA3SKA CHUMKA cnyxat OeperoBasi nuHUS
BOJOEMOB 1 PUCYHOK ruaporpaduyeckoin cet. 3T o6bEKTbI UMEIOT Marno
M3MEHSIIoLWMeCs npsiMbie AelwndpoBOYHbIE MPU3HAKM Ha BCeX Buaax
KOCMMYECKUX CHIMKOB.

Ecnu nccnepoBaHua npoBogsTcA Ha GonbLIMX N0 NPOTSXKEHHOCTU
pekax unn GonbLuMX No nRNoLWaamn o3épax, BogoxpaHunuwax u sogocbopax
Heo6XoQuMOo NpVBREKaTb CHAMKU CPEeOHEro paspelleHns, NMocKomMbKy, 3TK
CHUMK/ VMEIOT OMTUMAaribHOE COOTHOLUEHWE pasmepa LUMPUHBI NOoMoch
CbEMKM noBepxHocTu (nopagka 100—-200 km) v paspeLuaoLlel cnocobHocTn
(oxono 15-30 m) Ang peLleHnsa paccmaTprBaeMon 3agaun.

IOns nonyueHus Bonee TOYHbIX W HaAEXHbIX MOPOMETPUYECKNX
XapaKTepucTMK BOAHbIX 06BEKTOB unu BofocbopoB Ha onpeAenéHHbIX,
CpaBHUTENbHO HeBOMbLUKX NO pasmepam y4acTkax, cregyeT UCnonb3oBaTk
KOCMUYeCKMe CHUMKU Boree BbICOKOrC paspelleHWs B COOTBETCTBUU C
Tabnuuyammn 5.5-5.7.

JewmdprposaHe CHAMKOB OCYLLECTBSETCS M0 AELUMDPOBOYHBIM
npv3Hakam. STW NpuaHaky onpeaenensb B [16], [17], [18].

Ona  ueneil ruaponornyeckoro AewndpoBaHNS  MOBbILLEHHOW
WHpOPMaTUBHOCTLIO 06najaloT CHUMKKM, MOMyYeHHble B guanasoHe
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0,6-0,8 Mkm. [naBHbiMU nNpAMbIMU  OELLNDPOBOYHBIMU  NPU3HAKAMU
MOBEPXHOCTHbIX BOA4  ABMSAIOTCA: POBHbIN  TEMHBIA  DOTOTOH WU
cneunduyeckas MOHOTOHHAA UMK BbIPA3UTENbHAs CTPYKTYpa N300paxeHns
BOAbI, CHEra W InbAa; W3BWMMCTOCTb HEMNPEPLIBHO fIMHEWHO BbLITAHYTOrO
pucyHka pek; oBanbHaa cdopma GonbLUMHCTBA O3EP W NPUYPOYEHHOCTb
BOAOTOKOB ¥ BOAOEMOB K MOHWXEHHbLIM 3fieMeHTaM penbeda.

JewmdppuposaHne 0QHOro 30HANbHOrO CHMMKa OCYLLECTBNAETCH B
TOM criyyae, ecny OfHa M3 CbEMOYHbIX 30H B Haubonbluei cTeneHu
YyOOBMNETBOPSET NOCTaBNeHHON 3agadve. Hanpumep, Bcneacrsme CBOWCTBA
BOAbI TNPaKTW4YEeCKU TMOMHOCTLIO Mfornowate u3nyvyeHne B GnivdkHen
uHppakpacHon (MNK) sone cnektpa (0,70-3,0 Mkm), BoOHbIE 0OBEKTHI Ha
CHUMKaX B 3TOM 4acTu crekTpa oToOpaxkaloTCs CaMbiMU TEMHBIMY TOHaMMU,
yto obneryaet pgelwmdpupoBaHNe 3NEMEHTOB rugporpacduu:  pek,
GeperoBoil NUHUM 03&p W BogoxpaHunuw,, 6GonoT, O0OBOAHEHHBLIX W1
3aTOMMEHHbIX YYaCTKOB CYLLW, Y4aCTKOB C BNarontobnBoi pacTUTENbHOCTbLIO
nT.a.

MN3o6paxeHusi B 6nmkHen UK 30He cnekTpa npu cpaBHEHUM C OQHON
13 30H BUAMMON YacTu criekTpa BCerga CcyLwecTBeHHo oTnuyaiotcs. Nostomy
ons 6onee HafeXXHOro pacno3HaBaHUA 0OBLEKTOB UCMONb3YHOT ABa CHUMKA:
B Onmwkhen WK v B opHOW M3 30H BUOUMON  4acTu
(0,4-0,7 mkm) cnektpa. ConocTaBneHue CHAMKOB U UX MocrnegoBaTenbHoe
AewmdprupoBaHne AaséTt xopoLume pesynbTaThl Npy pasgerneHun Talwero n
CYXOro CHera, Hanu4uy nepeyBnaXkHeHHbIX NOYB U B paae APYrux cny4vasx.

Haubonee 4acTo npy BU3yarnbHOM AelInpupoBaHuN UMEET MECTO
MCNOmNb30BaHNe LBETHOrO CYHTE3UPOBAHHOTO M300paXKeHUsi N3 HECKOMNbKNX
30HarnbHbIX CHUMKOB. OHO nyulle BOCMPUHWMAETCH 3PEHNEM, YEM YEPHO-
6enoe, 1 UMETb SENO C OOHUM CHUMKOM NPOLLE, YEM C HECKONBbKUMU.

Onsa onpepenexns mopdOMETPUYECKMX XapaKTEPUCTUK BOAHbLIX
00bEeKTOB CylM U X BOLJOCGOPOB MO KOCMWUYECKUM CHUMKaM B ofLiem
criyyae pPEeKOMEHLYITCS LBETHble CUHTe3upoBaHHble W3obpaxeHus
komGuHaumu  kananos  4(0,78-0,90 mkm), 5  (1,55-1,75mMkm) 1
3 (0,63-0,69 mkm) npu ucnonb3oBaHuu cHumkoB ¢ MC3 «Landsat 5,7» u
5(0,845-0,885 mkm), 6 (1,560-1,660 mxkm), 4 (0,630-0,680 mkm) ¢
NC3 «Landsat 8», a Takke xombuHauum kaHanos R (0,61-0,68 mkm),
G (0,52-0,60 mkm) n B (0,45-0,52 Mmkm) npv Ucnonb3oBaHWW CHUMKOB C
KA «Pecypc-l», nonyyeHHble B NETHUIA WM OCEHHUIA Nepuroa.
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6.2.2 flewncpuposaHne Bo4OTOKOB

Hanbonee BaxHbIM npsMbIM  JelUMPPOBOYHBIM  NPU3HAKOM
BOAOTOKOB Ha CHUMKaX SIBMSIETCH MX HernosBTopuMasi M3BUMMCTOCTb Ha
3EeMHOM NOBEPXHOCTU, NO3TOMY PEYHOE PYCIO NEerko oTnnJYaeTcs ot nbbix
opyrux obbektoB. KocBeHHbIM AelunchpoBOYHbLIM MPU3HAKOM ANs pycna
ABNAIOTCA €ro NPUYPOYEHHOCTb K Haubonee mMOHWXKEHHbIM Yy4yacTkam
penbeda.

OTKpbiTas yncTas BogHasi NOBEPXHOCTb BOAOTOKOB Ha CMYTHUKOBLIX
CHUMKax oTobpakaeTcsl, NPENMYLLECTBEHHO, OAHOPOAHLIM PaBHOMEPHbIM
TEMHbIM TOHOM M onpegenseTcd 6e30WnBOYHO, MNOCKONbKY XOPOLLIO
oTNMYaeTCA OT NPUNEramoLuMX Y4acTKoB cylwn. TOH N306pakeHns OTKpPbITOW
BOAHOW NOBEPXHOCTU BCEro BOAOTOKA (MMM HA OTAENbHBLIX Ero y4YacTkax)
OyneT OTHOCUTENBHO CBETLIM, ECIM BOAA B PEKE MyTHas.

Ona gewncdpupoBaHUA peyvyHoro pycna, a Talke Ans NofyvYeHus
HaAEXHbIX CBEAEHMI O AnUHEe BOAOTOKa (UNun nccnenyemoro yyacrka), ero
M3BUSIUCTOCTU, Pa3BETBEHHOCTU, HaNW4MKW B PyCrie OCTPOBOB U Apyrux
pycnoebix o6pasoBaHuii (ocepéakoB, nnasKeit, koc M T.4.), Haubonee
NHAOPMaTUBHBIMU ABNAIOTCA KayecTBeHHble CHUMKKU ¢ MC3, nonyyeHHble B
NETHE-OCEHHIOW MeXeHb. [lecuaHble W FNUHUCTBIE MPYHTBI PYCNOBBIX
obpasoBaHWil B 3TOT nepvof OoBHaKeHbl U M306paxaloTcsl Ha CHUMKaXx
CpaBHUTENTbHO OAHOPOAHLIM CBETNbIM OTHOCUTENBbHO BOAHOW NOBEPXHOCTU
ToHOM. Ha pucyHke 6.1 XOopoLLo pasnuyrMbl pycnosbie 06pa3oBaHus peku
Cabetta-Axa (nnsxku, nobounu, ocepepku). Osepa UMEOT TEMHbIA TOH
n3006paxeHus.

lpaHuua NOWMbI PEKN Ha CMYTHUKOBBLIX CHMMKax ycTaHaBnuBaeTcs
KaK NUHUSA, pasdensioLas niowaamn co CpaBHUTENBHO OAHOPOAHLIM TOHOM
n30BpaxeHnsl, COOTBETCTBYIOLLMM AHY AONWHDI, ¥ NAOLWAAN, UMEIOLME BUA,
NecTpoil MO3auku, COOTBETCTBYIOLUME CKMNOHaM AOMNWHBbI U NpUnerawoLwmum
yyacTkam BogopasgenoB. [lpy Hanmuun $SICHO BbIPaXKEHHbIX BEepoB
nepeMelieHs pycna 3a rpaHudy MOWMbl  MPUHUMAETCA  TIMHUA,
OKOHTYPUBalOLLas y4acTku C M306pakeHnem 3TMX BEepos.
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PucyHok 6.1- ®parmeHT cHumka pekn Cabetta-Axa ¢ M3C Landsat-8 ot
21 wons 2013 .
OTOT  AewndpPoBOYUHbIN npu3Hak  Hambonee  BOCTpeb6GOBaH npn
YyCTaHOB/IEHWUM TPaHULbl NOMMbI Ha pekax co CBOH60AHbIM MeaHApUpoBaHneM
(pucyHok 6.2).

PUCYHOK 6.2-Y4aCTOK CBOGO/IHO MeaHApUpYIoLLLEro pycia peku

Ha pucyHke 6.2 pycno peku umeeT CBET/bli TOH, BOAa h1MoneToBoro
useta. Ha nepexoge OT CBET/I0-3€/1EHOI0 K 3e/1EHOMY TOHY, pacnosioxeHa
rpaHuya npaBobepexHoin noimbl pekn CabeTTa-Axa. Ha neBoGepexHoin
YyacT noOMMbl  XOPOLWO  pasMuyMMbl  Beepa MNepemelleHus  pycna
(yepepoBaHne TEMHbIX M CBET/IbIX NOJOC).
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B pesynbTaTe onpegeneHns rpaHulbl NoiMbl NONyYaloT CBEAEHUS O
WwmMpuHe nolMbl U €& pPacnoSioEeHUW OTHOCUTENbHO pycna BoAOTOKa.
OnpegeneHvie rpaHUL, BadKHO W ANS MONyvYeHWs nNpeAcTaBreHns o
MaKCMManoHO BO3MOXHOW LUMPUHE 3aTOMNEHWs MOWMbI B nNepuog
NPOXOXKAEHMNSA BbICOKOIO MONIOBOAbS Ha BOQOTOKE.

Ecnu peka BbiTEKaeT N3 o3epa, TO YCTAHOBMEHUE MECTOMNOSIOXEHMNSA
MCTOKa BOJOTOKa (MECTO Hayana peku) Ha CnyTHUKOBOM CHUMKE He
Bbi3biBaeT Kakux-nmbo 3aTpyfHEHUWA B CUMY Hanuuus  NpsMbIX
OelndpoBOYHbIX NMPU3HAKOB, 8 UMEHHO: Ha4ano M3BUIMCTOrO pycna peku
npumbikaet k Gepery BoAoEMa; OOAUHAKOBBLIA OQHOPOAHBLIA TEMHbLIW TOH
N300paXkeHns BOQHON NOBEPXHOCTM 3TUX BOOHBIX OBOBLEKTOB.

B gpyrux cnydasx npu gelumdpypoBaHum ClyTHUKOBBIX CHUMKOB 3a
WCTOK peKku criegyeT NpUHMMaTb MEcCTo (Ha CHUMKe 3aTo 6yaeT Touka) ¢
KOTOPOro MOSABNSAETCA pycno notoka, AeluundpupyeMoe Ha usobpaxeHun.
Ho 3aneck Bo3aMOXHa owwmbBKa, NOCKOMbLKY Y3KOEe pycro BOAOTOKA Bbile Mo
TEYEHUID OT TOYKW, MNPUWHATON 33 WCTOK, MO TNpUYMHE CPaBHUTENbHO
HEBbICOKON paspelualolleit cnocobHOCTM UCMONb3yeMbIX CHUMKOB, He
pewmdpupyetes. Moatomy, rnpu HeobXOQUMMOCTH, 3a MECTOMOSOXEHMUE
MCTOKA BOAOTOKA MOXHO TMPUHATL TO4YKYy HA CHUMKE, C KOTOpOM
pewmdpupyeTcs  ero  AonuHa,  oTtobpaxalowascs  Ha  CHUMKAax
CPaBHUTENbHO OAHOPOAHLIM TOHOM.

Ocobylo CnoXHOCTb MpU  TMAPOSIOrMYECKOM  AelundprpoBaHnm
npeacTaBnaeT npouecc pacnosHaBavua Manbix pek [17]. Hanpumep, B
3anecéHHbIX panoHax KpoHbI AepeBbeB MOTyT NMONHOCTBIO CKPbiBaTh pycra
LWMPUHONA A0 5-6 M, B CBSI3N C YeM, UX BbISIBNEHUE HEpenKo 3aTPyZHEHO
naxe Ha kpynHomaciutabHeix (1:2 000—1:6 000) aspothOoTOCHUMKAX.

OpHako npu onpefenéHHbIX YCMOBUAX CbEMKA U  COCTOSHWUM
naHpwagTa  MOXHO  MOMYYUTb  YAOBNETBOPUTENbHLIE — PE3yrnbTaThbl
AelindprpoBaHnst ManbiX pek Aaxe Ha MenKoMacLUTabHbIX KOCMUYECKMX
CHUMKax. Hanpumep, Ha 3aneCéHHbIX PaBHMHHBIX TEPPUTOPUSAX BO BPEMS
WHTEHCUBHOIO CHEroTasHWs B BEPXHEM 3BEHE peYyHO# CeTM HauyuHaeT
ckannueaTbcs  Gonbluoe  KonudecTBo  Taroit  Bopbl.  Bnarogaps
KOHTpacTHoMy hOTOM300paXKEHUI0 BOAHOI MOBEPXHOCTM U cHera (BoAbl W
NOYBEHHO-PACTUTENBbHOr0 NOKpoBa) Ha CcHumkax moboro maciwraba
CTaHOBSAITCA XOPOLUO 3aMeTHbIMW fJaxe Menbuyailime BOAOTOKU. ITo
fI03BONAET AETANbHO U3YYUTL CTPOEHME PEeYHON CeTU.

Hanpumep, Ans TyHAPOBbIX paioHoB Cubupyn xapakTepHa 3afepxka
CXOfi@ CHera jaxe B He3HauuTenbHbIX yrnybneHusx penbeda, Ha 1-2
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Hegenu no3gHee CHer cTaMBaeT TakkKe Ha 3aTeHeHHbIX YycTynax
Mukpopenobeda. [py BeceHHeill CbEMKe 3TOT CHEr MOXEeT CAyXWTb
WHOMKATOPOM peyHoll ceTu. [puMep KOCMWUYECKOTO CHUMKa B nepuop
CHeroTtasiHbA NpuBeAEeH Ha pUCYHKe 6.3. Ha CHUMKe XOpoLlo BUAHbI Menkne
NPUTOKW, MOKPbITbIE CHETOM.

PucyHok 6.3-®parmeHT cHuMKa pekn Haayii-Axa ¢ MC3 Landsat-8 ot 7
nioHa 2015 r.

OTTEHEHUID pUCYHKA pPEYHON CceTM Ha MefnKoMmaclTabHbIX
KOCMUYECKNX CHUMKax cnocobcTByeT rnybokuii Bpe3 peyHblX [OMKUH,
0COGEHHO B MAaJIOKOHTYPHbIX TOPHOCTEMHbIX paioHax. [1oBbIWEHNI0
KOHTpacTa cnoco6CTBYeT He TO/IbKO 3aTEHEHHOCTb CK/JOHOB W [AHULY
rny6okMx AOMWH, HO W pasBuUTME B MPMPYC0BOI 4acTn 6onee MOLLHOM
pacTMTeNbHOCTH.

LLInpoKko MCMONbL3YTCA KOCBEHHble MNpuU3HakM AewndpruposaHms
MasblX PeK B OCBOEHHbIX CE/IbCKOXO3ANCTBEHHbIX paioHax. HagexHbim
WHANKATOPOM peK ABNAKTCA npyAabl. YeTKko BbIAENATCA  [0SINHbI
BOAOTOKOB, OKOHTYPEHHble y4aCTKaMn nalueH.

6.2.3 LewwndpuposaHne BOAO0OEMOB. MoBepxHOCTbLIO
noraowaeTcsa No4ytTM BCA Najawolias 3Heprus B 6AMKHEM MHGIpakpacHom
(UK) gnanasoHe pnavH BosH (oT 0,7 MkM Jo 3 MKMm). BcneacrteBue Takoro
CUIbHOTO MOT/IOWEHNSI 3HEPTUMU BOAON W, crefoBaTeNbHO, KpailHe HU3KOoM
€€ oTpaxaTenbHOW CNOCOGHOCTb B 3TUX AManasoHax, 4uctas BogHas
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NMOBEPXHOCTb Ha MHOrOCMNEeKTpasibHbIX CHUMKax OTo6paxaeTcs TEMHbIM
(4€pHbIM)  TOHOM W XOpPOWO  OT/MYaeTca OT  OKpyxawuwux eé
pacTUTeNbHOCTN U NOYBbI.

Pacno3HaBaHue OTKPbITbIX BOJOEMOB Ha  KayeCTBEHHbIX
CMYTHUKOBbLIX CHUMKaX, MOJyYEHHbIX B JIeTHWA Mepuof, He Bbi3biBaeT
3aTpyAHEeHN, Tak kak nx 6eperoBas MMHUSA B 6OMbLLUMHCTBE CrlyYaeB UMeeT
[OCTaTO4yHO 4YETKMe oyepTaHusi, a u3obpaxeHue BOJHOM MNOBEPXHOCTH,
XOPOLO OT/INYaeTCs OT NPUEerarnLmnx y4acTKkoB CyLUN.

Ha KocMuyeckmx CHMMKax MNokasaHo o3epo Tubeii-To B 1987 rogy
(pucyHok 6.4) n B 2009 roay (pucyHok 6.5). OueBngHO, UYTO KOHTYpbl 03epa
CYLLECTBEHHO M3MEHUIUCHb 3a 22 roja.

PucyHok 6.4-O3epo Tubeii-To Ha PucyHok 6.5-O3epo Twubeir-to
CHUMKe ¢ MC3 Landsat-5 ot Ha cHuMKe ¢ MIC3 Landsat-7 ot
31 nona 1987 r. 31 wons 2009 .

3acHeXeHHbIN neAsHON NOKPOB BOAOEMOB Ha KOCMUYECKUX CHUMKax
B 3UMHWIA nepuopg, Korga HabnwgaeTcs NOMHbIA fepocTas, MMeeT 6enyto
MaTOBYH TEKCTYpYy n3obpaxeHus [19], NOTM HEOTAUYMMYIO OT NU306paxKeHns
3aCHeXEeHHOol okpyxatwlleli TeppuTopun cywmn. [103TOMy HafexHoe
fewundpupoBaHne  rpaHuy,  BOAOEMOB  HA  yKa3aHHbIX  CHUMKax
3aTpyAHUTENBHO UM HEBO3MOXHO.

B BeceHHWii nepuog, Korga Ha 03épax U BOLOXPaHWUIMLiax
NoSIBAAKOTCA OGLUMPHbLIE YYACTKU OTKPbLITON BOAbl BLO/b GEPEroB, a CHer Ha
npuserawlmx yyacTkax cywu pacTass, 6eperoBas /IMHUS BOAOEMOB Ha
CNYTHUKOBBLIX CHMWMKaX, TMOJIyYEHHbIX B 3TOT Mepuog, MoxXeT 6biTb
[OCTATOYHO HAAEXHO onpeaeneHa. ®OTOTOH BOAHOW MNOBEPXHOCTU WU
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KOHpurypaumio pek, kaHanoB, O03Ep W BOAOXPaHUANLL, MOXHO cuuTaTb
OAVHAKOBbIMUN Kak B IECHOW, Tak 1 B CTEMHOW W TYHAPOBOI 30HAX.

O3épa gewndprpytoTcs, Korga CTaHOBUTCA pasimunumoinn nx gopma,
HO npu 60/NbLLIOM CKOMJIEHUW 03Ep MHOrAa yAaéTtca onosHaTb fJaxe OYeHb
MeSfIKne 13 HUX, KOTopble WU306paxatoTCA Ha CHWMKe B BuAe He6O0NbLInX
TEMHbIX Touek [20].

B ecTecTBeHHbIX ycnoBuax BoAa OO6bIYHO He 6blBaeT 4WUCTOW, a
COLlePXUT OpraHuyeckne U HeopraHuyeckume npumecn. MyTHOCTb BOAbI,
Bbl3blBaeMasi B3BELUEHHbIMU MPUMECAMU, SABAAETCHA OAHWM U3 OCHOBHbIX
hakTopoB, BAMSAIOLWMUM Ha €& cnekTpasibHble XxapakTepuctukn. MyTHas Boga
umeeT 60/ee BbICOKYD OTpaxaTesibHyl0 CMOCO6HOCTbL U oTobpaxaeTcs Ha
CHUMKax 60/iee CBET/IbIM TOHOM, CPaBHUTE/ILHO C NPO3payHoil Boaol. Yem
BbllLe MYTHOCTb BOfbl, TeM 60/blUe ee oTpaxaTesibHas CNOCOBHOCTb U TEM
ceBeTniee (spye) TOH €€ wu306paxeHns Ha CHUMkax. Ha pucyHke 6.6
AewndpupyeTcs BCNbIBLUNIA NefsaHOl MOKPOB Ha 03&pax (PO30Bblii TOH),
ynctan Bofda (Y€pHbIA), MyTHas BOAa B pyc/le pekn u Ha o03épax
(cupeHeBbIi).

PucyHok 6.6-®parmMeHT CHUMKa NpaBo6epexHoli Yyactu nolimbl pekn Ce-
fAxa ¢ MC3 Landsat-8 ot 7 nioHsa 2015 r.
VMIcKycCTBEHHO CO3faHHble BOAOEMbI OT/INYAKTCA OT €CTECTBEHHbIX
MO0 KOCBEHHbIM MpU3HaKaM - MO HaJWUYMK0 TULPOTEXHUYECKNX COOPYXEHWUI
(nnoTuH, pgam6), kOoTopble OMpefensanTcsa Mo NPSAMOSIMHENHOMY PUCYHKY
rpaHuLbl B paclUMpeHHoR yactn Bogoéma [21].
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6.2.4 [ewmdpuposanue rpaHuy, Bogocbopa. Mnowane BogocGopa
peku SBNAETCA BadKHeWLUel XapaKTEepPUCTUKOW, B 3HaYWUTENbHOW cTereHu
onpepensoLwen BENMYnHy cToka.

HewwmdprposaHne nuHWM Bojopasgena (rpaHuubl Bogocbopa)
peKkoMeHOyeTCq NnpoBOAUTbL MO KOCMUYECKUM YEPHO-0enbiM  CHUMKaM,
BbINOMHEHHbIM B 30He 0,5-0,7 MKM, WK 1O CHUMKaMm MOfyYeHHbIX NYTEM
CHHTE3a MHOIO30HaMbHbIX CHUMKOB.

OCHOBHBIM (haKkToOpoM, OrpeaensWMM MECTONONOXEHNEe rpaHny
Bogocbopa, T.e. BOAOPA3AENbHON NUHWMK, ABNAETCA penbed MECTHOCTU
[22].

B obwem criyuae, rpaHnLbl BOAOPA3AENOB U NnoLwaan Bogoctopos,
ocobeHHo ans 6onbWwMX BOAHBIX 06BLEKTOB, a TakKe TeX BOAHbLIX 00HLEKTOB,
KOTOpble  pPacronoXeHsl Ha  TeppuTopusix, He  NoABepralownxcs
WHTEHCUBHOMY aHTPOMOreHHOMY BO3AEWCTBUMIO, CUUTAIOTCHA [OCTATOMHO
YCTORYMBLIMU XapaKTepucTUKaMun pedHoin cetu [23].

JluHna Bopopasgena npoOXOAUT, Kak MpaBuUMo, N0 OKPaWHHBLIM
HauBbICLUMM Toukam BogocOopa BogHoro obbekta, KOTOpPbIMU SABMSAKTCS
XpebTbi rop, BO3BLILLEHHOCTW, XONMbI 1 T.M., OKpY>)KatoLwne peyHoln bacceiH
UNU Mexgy WCTOKaMu pek, KOTopble HanpaBneHol OT BoAopasfena B
NPOTUBOMNONOXHbIE CTOPOHLL. [loaTOMy npoBepeHue rpaHuybl Bogocbopa
PEKU UMK 03epa B MECTHOCTM C AOCTATOMHO YETKO BbipaXKeHHbIM penbedom
He npegcraBnseT ocobbix TpyaAHOCTEN.

MpyW Hanumuun passuTON rmgporpacM4eckon CeTn U rycTom ceTu
fIOXGUH ¥ NOLWUH B Npuneravwen K BogOpasfeny Yactu CKIoHa, NUHUS
Bojopasfena MnpoBOAUTCH rMocepegunHe Mexgy 4YETKO BbipaXXeHHbIMU
TanoBeramu nox6uH 1 NOLMH B npouecce aewndprupoBaHnsa CMyTHUKOBOMO
CHUMKA.

B paBHMHHBIX 11 0coBeHHO B 3abonoyeHHbIX paioHax, rae penbed
MECTHOCTU BbipaXeH cnabo, onpegennuTb MECTOMNONOXEHNE
BOLAOPA3nenbHOW NuHUKM TpygHo. OnpeneneHHbli pesynbTaTt MoXeT GbiTb
nonyyeH npu AelncpupoBaHUN CMYTHUKOBLIX CHUMKOB, MOMYYEHHbIX B
nepvos CHeroTasHusA, KOr4a CHEXHbii MOKPOB Ha CpaBHUTEMbHO
BO3BbILLEHHbIX y4acTkax BoAopasfena BOAOTOKOB YXe Mc4yesaeT, Ho elle
COXpaHAETCs B NMOHMKEHHBIX ero YacTax. CBeTnblil TOH 3o6paxkeHns cHera
pesko BblgernsieT X KOHTYpbI ¥ TEM caMbiM NoAYEPKUBAET AeTanu penbeda,
KoTopble MOryT ObiTb MCNOMb30BaHbl NpU ONpeAeneHu MeCcTOMONOXKEHNA
NVHUM BoJopasfena BOAHbIX OOBEKTOB Ha CMYTHMKOBbLIX U30BpaeHWsx
MECTHOCTU B BECEHHUA nepuopg (pucyHok 6.7).
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PucyHok 6.7-®parMeHT CHUMKa Bogopasgena pek CabeTrta-fAxa u Tambeit
¢ NC3 Landsat-8 ot 22 ntoHsA 2014 r. (cuHTEe3 kaHanoB 5,6,4,8)
MpuMeyaHve: NUHUSA BoJopassAena nokasaHa TOHKOW KpacHol nuHuei
MonoxeHne AewndpUpoBaHHO! Ha KOCMWUYECKOM CHUMKE NUHUU
BoJopasfena cnefyet CpaBHUTL C ee MOJIOXEHUEM Ha Tonorpadmyeckoi
KapTe, a Nno pesynbTtaram 3TOr0 CpaBHEHUA YCTaHOBUTb e€é (hakTuyeckoe
MeCTOMNOJI0XEeHUE.

6.2.5 [ewwundpupoBaHne 60n0T

Lna onpegeneHns  3a60/I04EHHOCTUM  HEOGXOAUMO  U3MEPUTb
CYMMapHyK nnouialb BCcex TUMOB 6O/I0OT, PacrnofiOXeHHbIX B npegenax
nccnegyemoro sogocbopa.

BbiaensoT 60/10Ta HU3UHHbIE, PACMOMIOXEHHbIE HA MOHWKEHHbIX
yyacTkax penbega 3eMHO NOBEPXHOCTU, BEPXOBbIE - PACMOJIOXEHHbIE HA
MNOBbILWEHHbIX Yy4dacTKax penbecpa N nepexogHble, KOTOpble 3aHUMMalT
NPOMeXyTo4yHOEe NoJsIoXXKeHne mexay BepXoBbiIMW U HU3UHHBbIMUN 6onoTamu.
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BornoTta pasHblX TUNOB BLIMAZAT Ha KOCMWYECKWX CHUMKAX no-
pasHoMy, HO B Npouecce AelundpupoBaHns UCNONb3YIOTCA TE UX CBOMCTRBA,
KOTOpble XOPOLUO OnpeaensoTca No NpsiMbiM AeindpoBOYHBIM NPU3HAKaM.
K HuM, B nepByto oyepesb, OTHOCUTCA thopma (KOHUrypaums) oTAENbHOIo
GonoTHoro maccusa unu GOMOTHOW cUCTeMbl, KoTopada obpasyeTca B
pesynbTate CHUSHUSA HECcKONbkUX GOMNOTHBIX MacCHUBOB, MOCKOMbKY
GonbWMHCTBY U3 HUX NPUCYLLa HenpaBubHasA hopma B NNaHe u okpyrnbie
ouyepTaHus.

PucyHok n3obpaskeHns necHbix 60n0T n 06neceHHbIX ero y4acTkos
VMMEET MESKO3EPHUCTYIO CTPYKTYPY, B TO BpEMSA KakK usobpaxeHne necos Ha
okpyxawwmx 605010 cyxogonax, xapakrtepusyeTcs ©Gonee KpynHOM K
pa3sHoo6pa3HON 3ePHUCTOCTBIO PUCYHKA Ha CMYTHUKOBOM CHUMKE.

Mpu oTcyTcTBUM Ha BonoTe APEBECHON pacTUTENBHOCTU (TpaBsiHbIE,
MOXOBO-TPaBsiHble ¥ MOXxOBble 00noTa), PUCYHOK €ro CrnyTHUKOBOrO
n300paXeHNs CpaBHUTENbHO FMafKuiA, HO Pa3HOW TOHANMbHOCTM, KOTOpas
3aBUCUT OT BUAOBOIro COCTaBa PACTUTENBHOCTU U CTEMEHN YBMAXHEHHOCTH
6onoTHOrOo MuKponaHawadgTa. Yem cunbHee o06BOAHEH TOT unM MHOI
y4yactok 6onota, Tem Gonee TEMHbIA TOH MMEET €ro KU3obpaxeHus Ha
CHUMKE.

6.2.6 JewndpupoBaHne necos

3anecéHHocTb (OTHOCUTENbHasi NecucTocTb) Bogocbopa BogHOro
obbekTa xapakTepusyeTcss oblei nnaowapblo  NECHbIX  MaccuBOB
(apeBecHo pacTUTenbHOCTM) Ha €ro TEPPUTOPUN.

Mpn HeoBGXOQMMOCTU NEecHbie YroAbs MOXHO NOAPa3fenuTb Ha
cneayoLme TUMbl: XBOHbIE, NMUCTBEHHbIE U CMELLAHHbIE.

OCHOBHbIMM JELUMPPOBOUHBIMU TIPU3HAKAMN PaCTUTENbHOCTU Ha
KOCMUYECKUX CHUMKaxX SBAAIOTCA: CTPYyKTypa puUCyHka, copma u TOH
n3obpaxeHus. [ns neca n KyCTapHyKa xapakTepHa 3epPHUCTOCTb PUCYHKA.
Paamep n copma «3épeH» usobpakeHns necos 3aBUCUT OT ero rycToThl, a
VUMEHHO: YeM Tyllie necHoil maccve Ha BogocbGope BOAHOro obbekTa, T.e.
yYem Gonblue necuctoctb, Tem Boree sepHUCTbiM ByaeT ero usobpaxeHue
Ha CHUMKe.

[ononHnTenbHbIM K PUCYHKY MpUsHakoM n3obpaxeHus gpeBecHOin
pPacTUTENbHOCTY Ha CHUMKE SIBMSIETCS €ro TOHanbHOCTb. TOH M306paxeHus
Ha CHMMKE TEeMHOXBOWHOro neca (enb, COCHa, NuUXTa Keap W T.n.),
XapaKTepnayLMXCS MEHbLLMU KOahULMEHTaMN APKOCTH N0 CPABHEHWIO
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C Apyrumun necamm, bonee TEMHbIA (MOYTU YEPHBIIN), HEXENN OCBETNEHHbIN
TOH n3o6paXkeHust NUCTBEHHbIX NECOB.

paHuLbl pacnpoCTpaHEHNSA NECHO pacTUTENbLHOCTM LOCTOBEPHO
AelmdpupyoTCA Ha NETHUX U OCEHHWUX CHUMKAX, MOCHE TOFo KaK NOMHOCTbI0
pacnycTunach nucTea Ha gepeBbsAX NUCTBEHHbIX nopog,. B 3uMHee Bpems
XOPOLLO AeLnpUPYIOTCA TOMBKO XBOWHbIE neca [18].

6.2.7 [OewndpupoBaHue ypOaHM3NPOBAHHOCTM U AHTPOMOreHHOM
HapyLueHHocTy Bogoc6opos. MNpy geLmdprpoBaHuM KOCMUYECKUX CHUMKOB
onpepenalTcs ypbaHnampoBaHHbIE TEPPUTOPUN, 3aHATblE HaceneHHbIMU
NyHKTaMW, MPOMBILLNEHHBIMY N CENbCKOXO3ANCTBEHHBIMU KOMMMEKcaMu,
KenesHbiMu v aBTOMOGWIbHBIMK ~ Aoporamu, Kapbepamu ]
TpybonpoBogamu, a TakKe 3aTOMIeHWs W MNOATOMNEHUS, BbI3BaHHLIE
CTPOUTENBCTBOM COOPYXKEHWUM, PA3BLEIKEHHBbIE YYACTKM 3eMMU, YYacTKn ¢
YHUUTOXEHHBIM  PACTUTENbHBIM NOKPOBOM W LOPYIUE€ aHTPOMOreHHble
HapyLleHuUsl Ha Bogocbopax pexk.

Yp6aHusvpoBaHHbie 0ObEKTbI UMEINT psig 06LWMX AeltundpOBOYHbIX
fIPU3HaKOB, K KOTOPbIM, B NEPBYIO oyepenb, OTHOCATCA: FEOMETPUYHOCTb
KOHTYPOB, IMHEAHOCTb, CPABHWUTEMBHO YETKWE rPaHMLBI M HEKOTOpbie
apyrve. Tak, Hanpumep, KenesHble 1 LWocceliHbie goporn, TpyGonpoBoabl,
NUHWM  anekTponepejay WM T.n. Onarogapa MX  CpaBHUTEMNbLHO
NPAMONUHENHOR chopMe B NaHe, yBEPEHHO Pacrno3HAKTCSH Ha CMYTHUKOBLIX
CHUMKax. Kapbepbl umeoT ¢opmy Bnuskyio K KpYrfiol Unu oBanbHON u
cBeTNbIi TOH u3obpaxeHnsa. YvacTkm BOAocOOpoOB € HapyLUEHHbIM
pacTUTENbHLIM OKPOBOM OTOBpaXalTcsi Ha cHuMKax 6onee CBETNbIM
TOHOM CPaBHUTESbHO C NpUSieraroLLen Tepputopmeit, n T.4.

Ho Haubonee pgoctoBepHoe onpepeneHve ypHaHW3nMpoBaHHOCTH
BOAOCOOpPOB, AUHAMUKN MX AHTPOMOrEHHON HApYLUEHHOCTU, MOXeT ObiTb
OCYyLIECTBNEHO MO  pesynbTatam  AewmdpupoBaHust  MaTepuanos
nocnegoBaTenbHbIX KOCMUYECKUX CbEMOK, KOTOpbie MO3BOMAIOT BbISBUTH
M3MEHEHMA 3a nepuog Mexzay cbe&mkamu. Hwxe npuBopATcs cparmMeHTb
CHUMKa 4acTu TeppuTopun BoBaHEHKOBCKOro mectopoxaeHua ¢ UNC3
Landsat-5 ot 8 uons 2009r. (pucyHok 6.8) - Hayano UHTEHCUBHOIO OCBOEHUSA
1 cHumKa ¢ MC3 Landsat-8 o1 7 uioHs 2015 r. (pucyHok 6.9) — coBpemeHHoe
cocTosHNe TeppuTopun. Ha pucyHke 6.9 undpamm nokasaHbl 1) xkenesHoie
goporu, 2) rpyHToBbie goporu, 3) Tpybonposoael, 4) B3NéTHO-NOCafoYHasn
riorioca asponopTa.
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PucyHok 6.8-YcTbe pekun Ce-fAxa ¢ PucyHok 6.9-YcTbe pekun Ce-fAxa ¢
MNC3 Landsat-5 ot 8 utonsa 2009 r. MC3 Landsat-8 ot 7 nona 2015r.

[ONs BbISIBNEHUS NOKa/bHbIX M3MeHeHuidi Ha Bogocbopax BOAHbLIX
06BLEKTOB fyuylle TNPUMEHSATL YBE/IMUYEHHbIE KOCMUYECKUE CHUMKUA. A
onpegeneHne  yp6aHW3MPOBAHHOCTM U CTEMEHU  aHTPOMOreHHO
HapyleHHOCTM Ha  Bogoc6opax  6oOMblWMX  peK  LenecoobpasHo
OCYLLECTB/SATb MO CHUMKAM CPaBHUTENILHO MeSKMX MaclTa6os [21].

7 OCHOBHblE NPUHUUNBLI ONpeAenieHns MOPGOMETPUYECKUX
XapakTepPUCTUK BOAHbIX 06 bEKTOB

CyuiecTBeHHoe BNMSIHNE Ha  TO4YHOCTb onpepensieMbIx
XapaKTepPMCTUK OKa3blBalOT OLWIMOKU, AOMYyCKaeMble B MpoLecce U3MepeHus,
rnaBHbIM 06Pa3oM 3a CYET HETOYHOCTU YCTAHOBEHUSA rPaHuL, 06BEKTOB U B
pesynbTate HapyLleHUs MeTOAMKA U3MepPEeHUli NCNOMHUTENAMM.

KapTomeTpnyeckme paboTbl HEO6XOAMMO MNPOU3BOAUTL B CTPOrOM
COOTBETCTBUMN C AENCTBYOLUMN METOAUKAMWU U HEMPEMEHHO B ABe pyKM,
HesaBMCUMO ApYyr OT gpyra. Mpy Hanuuum HeaonyCTUMbIX pacxXoXAeHui
(6onee 2%) nsMepeHns JOMKHbI OblTb cAenaHbl NOBTOPHO [1].

7.1 OnpepaeneHune MOP(OMETPUUECKUX  XapaKTepucTuk
BOJOTOKOB

7.1.1 AnvHa BOAOTOKa

ONVHbI  peKk U ApYyruX BOAOTOKOB UM3MEPSIIOTCA N0 TemM ke
Tonorpagpmueckum mMaTepuanaMm (kaptam, CHUMKaM), MO KOTOPbIM 6blin
onpepeneHbl TpaHuubl M Naowaan Bogoc6opa U pasUYHbIX Yroawid wu
YyCTaHOB/IEHbl MECTOMOJIOKEHNS UCTOKOB W YCTbeB pek. 3a ASIMHY Peku
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NMPUHMMAETCA NPOTSHDKEHHOCTL eé VI306pa)KEHMﬂ Ha KapTe Unu Ha CHUMKe OT
NCTOKa A0 yCTbA WU CTBOpPA.

Onsa rugponorudeckux pacvétoB TpebyeTcsi onpegeneHve Tak
HasblBaEMOM rmaporpadnyeckont AnnHol peku [1].

'mpporpaduydeckas fnvHa pexu U3mepseTcs OT UCTOKa CaMoit peku
Uy OT UCTOKA OF[HOW U3 COCTaBNSAOLWNX, 06pa3syiolleid ¢ YacTbio OCHOBHOM
pekn HanbonbLlylo ASIMHY pycria SaHHON PeYHOW CUCTEMBI [0 YCTb UIU
nyHkta HabniogeHun. Bo Bcex cnyyasx 3a AnwWHY peku (BOAOTOKA),
n306paxxeHHOW Ha KapTe OQHOW WAN ABYMS NUHWMAMMW, NPUHMMAETCA ANMHA
cpegHen nuHuM peku (Bogotoka). Mpu nsmepeHun Gonblumx pek, korga
LULMPUHA peKU nokasaHa ABYyMSA fUHMAMKU, Heobxogumo mnposecTh Ha
unchpoBoli kapTe B OTAENBbHOM CIOE CPELHIO0 NIMHUIO pekn. ITo aenaerca
ANs TOro, YToObl NpU NOBTOPHOM M3MEpeHUU He AonyckaTb owmnbok 3a cyeT
OTKITOHEHUA OT 3TON NMUHUU (PUCYHOK 7.1).

PucyHok 7.1 — HaneceHue cpegHel NMHUM BOJOTOKA

Ecnu peka pasgensaeTc Ha NpoToKK, CPEAHNAA NUHUS NPOBOAUTCA NO
Gonee MHOroBogHOMY MpPOTOKY, KOTOPbLIA  yCTaHaBnuBaeTcs nNo
n3obpaxkeHnto Ha  Tonmorpacpuueckolr  kapTte, rvugporpadcuieckomy
OMNMUCaHUIo, NTOUMUM UNY KakuM-nNnbo ApyrvM CNpaBoYHbIM MaTepuanam.

B Tex cnydyasix, Kkoraa peka TMpoTeKkaeT uepes 03epo unu
BOAOXpaAHWINLLE, COXPaHAS MpU 3TOM CBOE HasBaHue, B ANUHY peku
BKMIOYAETCA U AfNMHA O03epa WNY BOAOXPaHUNULLE MeXay Todkamu
BNaJeHUA N BbIXOAa PeKM MO cpegHein NuMHUM Boao&Ma Wnu No YCrOBHOM
NMHUW, NPUMEPHO COBMaZaLelN C NoyIoXKeHNEM NpeXXHero pycrna peku 4o
cosfaHusA BopoxpaHurvwia (pUcyHok 7.2), a B rugporpadnyeckyto AnvHy
BKITIOYAETCA HE3AaBUCUMO OT Ha3BaHus pek Mexay BoJoEMamu.
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PucyHok 7.2 — K onpepaeneHuio AnvHbl BOAOTOKOB

Mepeq namepeHveM ONMUHbLI pekn HeOBXOJUMO KPOME WCTOKOB M
YyCTbsi OTMETUTb Ha KapTe BCe NyHKTbl, [0 KOTOpbIX [OMKHa ObiTb
onpefeneHa fAAWHa PpPeKM UNKM  ANMHA €&  yyacTKOB  (MpUTOKW,
rMaponorMyeckue fnocTbl, MAOPOTEXHUYECKUE COOPYXEHUs M T.0.).
OOHOBPEMEHHO C 3TUM HaxoasTCA BbICOTHbIE OTMETKM 3TUX OGLEKTOB,
ucrnonbayemsle B AanbHeiwem ons onpegeneHus YKNOHOB Peku (PUCYHOK

PucyHok 7.3 — OnpegeneHune gnunHbi, cpefHero n cpefHeB3BELLEHHOTO
YKINOHOB BOAOTOKa

MpumevaHue — A - yctbe p. Capa; b - ucrok p. Capa; B - Haubonee
yhaneHHbI WUCTOK peyHol cucteMmbl Capa;, AB - gnuHa p. Capa; AB -
rugporpacuyeckas afvHa peyHol cuctemel Capa; NMb - gnuHa yyactka p. Capa go
nocra; MB - rugporpaduyeckass ANUHA yvacTka peyHon cuctembl Capa; Al -
MECTOMNONOXEHNE NyHKTa (AnwvHa ydyactka p. Capa OT NyHKTa 40 YCTbsA) B
KUIIoMeTpax oT yCTbsl p. Capa: - 3aceqku BAOSb OCHOBHOIO pycra pe4YHoi CUCTEMBI,
[0 KOTOpbIX OnpeAenseTcs ANMHA y4acTKa Peku OT NCTOKa.

ﬂpm KOMMbOTEPHOM cnocobe onpegeneHua onnHa nMHUKM, 3agaHHas
HaGOpOM nap KoopaunHart To4dek, BblMUCNAESTCA KaK CyMMa OANUH OTpPEe3KoB,
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coefguHalowWwmMx 3TM Touku. [lpu 3TomM HeT HeobXoZUMOCTM U3MEpSATb
HECKOMNbKO pa3s, MOCKOMbKY W3MEPEHUE NPOU3BOAUTCA aBTOMaTUYECKH —
oAHo3Ha4Ho 1 6e3 norpeluHocTy. MoXHO Nony4nTs ANWHY BCE PEYHOI CETH
BoAocbopa, Kkaxaoro NpuUToka B OTAENbHOCTA MM NoGOro yyactka peku
(Hanpumep, OT KUCTOKa A0 YCTbsi UMM MEXAY CTBOPaMU TMLPOSIOrMYecKnx
cTtaHummn). Ecnn peka COCTOUT U3 HECKOMbKWX YYaCTKOB, TO €& MOXHO
«IMOPOSIOrMUYECKN CNPaBUTLY», TO ECTb COEAUHNTL B OAHY NUHUIO.

OnuHa oTgenbHOW nNUHWUM (pekn, ropusoHTann u gp.) B UC-
nporpammax onpeaenseTca aBToMaTNyeck U3 CBOMCTE AaHHOTO NMMHENHOro
obbekTa unm onpeaenseTca COOTBETCTBYIOLUMM UHCTPYMEHTOM.

7.1.2 CpepgHuia 1 cpegHEeB3BELLEHHbIA YKNOHb! PeKkn

BblunMcneHne cpedHEro yKkIoHa MNPOWU3BOAMTCS MO LAHHbIM,
Nnony4YeHHbIM NpU  OMNPEegefnieHMn OTMETOK BbICOT YCTbA  (NyHKTA
HabnoaeHnin) n Hanbonee yganeHHOro UCToKa PeYHo CUCTEMbI, T.€. UCTOKA
NpYTOKa, COCTaBMAKOLWEro C OCHOBHOW pekoW Hanbonbllylo AnvHY pycna
[AHHOW PEYHOI CUCTEMbI, @ TaKKe N3 USMEPEHUI NMEporpaduieckoit SNnHb
peku. CpeaHnn YKITOH PEKN BbiMUCNAETCA No dopmyrne 4.2.

3HayeHUss  cpefdHEro  YknoHa  peku  UCNOMb3ylTcs  Npu
TMAPONIONMYECKUX pacqéTax TONbKO ANA pPeK C OTHOCUTENbHO POBHbLIM
npocunem Ha yyactkax, He UMEIoLLMX NPUTOKOB.

OnAa pek ¢ HepOBHbIM NpPoduneM C YaCTHbIMU YKINOHaMKM, pesko
OTNNYAKLUMMUCA OT CPEeOHEero YKMoHa, WCNONb3YTCH KOoopAwuHaTh
nNpogonbHOro Npodunsa BoAOTOKa NMbO BbIYNCHSAETCHA CPeAHEeB3BELLEHHDbINA
YKNOH (pUCYHOK 7.4).

CpefiHeB3BeLUEHHbIi YKIOH onpegenseTcs TONbKO  ANA
He3aperynupoBaHHbIX BOLOTOKOB, a Takke [ONA  Yy4yacTKoB  pek,
pacrnonoXeHHbIX B HUWKHNX Hoedax BOAOXPaHUNLL [24].
CpepHeB3BeLLEHHbIV YKITOH Peky B NPOMWINe BblYMCHSeTCst no dopmyne
4.1.

UcxopHble pAaHHble B Buae OTMETOK BbICOT Touek nepermba
NPOAONBHOrO NMPOMUINA PEKN U ANWHBI YYACTKOB PEKM OT UCTOKA OO0 3TUX
Touek, nonyyaeMble no  Tonmorpaduyeckum  kaptam, obnapgatoT
onpefenéHHon TOoYHOCTb. OTMETKM BbICOT, OnpeAensieMble [MaBHbIM
obpasom MyTEM WHTEpPNONAUMM MeXgy ropusoHTanamu, obnagatoT
MOrPELLHOCTLIO, HEe TNpeBblllalollelt Ans  PaBHUHHbLIX  TEPPUTOPWUIA
0,4 BbICOTBI MPUHATOrO HA KAPTE CEYEeHUs ropusoHTanen u He 6onee ogHoro
ceyeHus 4 ropHbIX palioHOB.
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I3 1 I

PucyHok 7.4 — YacTHble, cpefHuiA U cpeHeB3BeLUEeHHbI YKNOH BO4OTOKA

Mpumeyanue — 11, Iz, I3 - YACTHbIE YKNOHbI Y4aCTKOB BOAOTOKA, | - CpesHWi
YKNOH BOJOTOKa, [ - cpegHeB3BelUEHHbI YKNOH BOAOTOKA - FOpU3CHTanbHoe
MPONOXeHne ANMHbI PeKn A0 ycTba (nyHkTa), Ir, I, I3 - yyacTkoB pekun. 1, 2 -
nepenomMHbLIe TOUKU NPodunst BOAOTOKA.

CpeoHvin N cpefHeB3BELUEeHHbI YKMOHbI pekn HeobXxoammo
BbIMUCNATL W  OKPYMIATb C YYETOM TOYHOCTU MCXOOHbLIX AAHHbLIX.
Pexkomenpoyemas cTeneHb OKPYrMNEHWs YKIOHOB PeK B 3aBUCUMOCTM OT
OSIMHBI PEKU W YKNOHa npuBeaeHa B Tabnuue 7.1 [1].

Tabnuua 7.1 — CTeneHb OKPYIMEHNA YKMOHOB PeK B 3aBUCUMOCTH OT AJINHbI
peku

CTeneHb okpyrneHnsa Ana npoaonbHbIX

InuHa peku (BoAOTOKa), YKIMOHOB, %o

km menee 10 10-99 100 1 Gonee
Nlo 200 0,05 05 5
Bonee 200 0,01 0,1 1

7.1.3 Ussunuctoctb peku. [ina xapakrepucTukn peku no creneHu
U3BWMUCTOCTU (KPMBOMUHEWHOCTK) MMAHOBLIX O4YepTaHniA eé pycrna
NpYMEeHsIeTCA nokasaTtenb U3BUNNCTOCTU.

O6bulas M3BMNUCTOCTb OMNPEfensAeTCA OTHOLUEHUEM ANUHLI PeKn K
ONVHE NPAMON NUHWU, COEAUHSAIOWEN KpalHMe TOUKW XapaKTepusyemomn
peku unm ee y4actkoB (PUCYHOK 7.5).

Mmpporpaduyeckan n3aBunNUCTOCTb - 3TO U3BUNUCTOCTL PyCra pPekn B
npegenax AOnUWHbLI, obycnoBneHHas onpedeneHHbIM TUMOM PYCcnoBoro
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npouecca. OHa onpegenAeTcAd OTHOLUEHWEM AMWHbI Pekn K AfiMHe ee
AonuHsl (pucyHok 7.5) [1].

PucyHok 7.5 — K onpeaeneHuto N3BUNMCTOCTU BOAOTOKOB, pacnonoXeHHbIX
Ha paBHUHE

MNpumevanue — I7- nyHKT (ycTbe), M - UCTOK, Ls - ANWUHA 30HbI U3BUIAINCTOCTY;
d - paccTosiHME OT UCTOKa [0 MyHKTa (YCTbS).

Ons ruaponoruyeckux Lenen onpepensieTcs Tonbko KoadhuumeHT
ruaporpacdudeckon ussunuctoctu. lMpu onpegeneHun koadduumneHTa
ruaporpacuyeckon ussunmuctToctT no LK TOYHOCTb M3mepeHus 3saBucuT
TONbKO OT MacluTaba ucnonbsyemsix maTepuanos.

B 3aBucvMOCTM OT 3HaveHui KoadbdUUMEHTa U3BUNUCTOCTU PEKU
nogpasgenawtca Ha npambie  (1,00-1,02), w3sorHytole (1,03-1,08),
cnabouseunuctole  (1,09-1,20), ymepeHHo wusBunuctole (1,21-1,35),
masunuctele (1,36-1,60) u cunbHO WM3BUNUCTBIE C KOSPULIMEHTOM
nasunuctocty Gonee 1,61 (pucyHok 7.6, Tabnuya 7.2).
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Tabnuua 7.2 — 3HaveHus koadhpuumeHTa U3BUAMCTOCTM ONA  pek
(pucyHok 7.6)

Ne KosdhduuneHT CTreneHb U3BWIUCTOCTN PEKA

o6pasya U3BUNNCTOCTH

1 1.00

2 1.01 npamas

3 1.02

4 1.03

5 1.05 N30rHyTas

6 1.08

7 1.09-1.20 cnabonssunucras

8 1.21-1.35 YMEPEHHO U3BUIIMCTAS

9 1.36-1.60 ussunucTas

10 1.61 1 Gonee CUINbHO M3BUIIMCTASR

3HauveHna koadhpuUNEHTa M3BUNUCTOCTU NPUBOLATCA C TOYHOCTHIO
0,01.

7.1.4 Mpodpunu pekn

Ons xapaktepucTukn copMbl NpodoNbHOro npodwmna pek wu
ocobeHHoCTel pacnpefeneHns no AJfIMHE YacTHbIX YKIIOHOB MPUBOJUTCA
npodoribHbIl npodune pekn. Mo ocu y oTknagpiBatoTcs abconoTHble
BbICOTbI XapaKTEPHbIX (B 4YACTHOCTM, NEPENOMHbLIX) M KOHEYHBIX TOueK
npodouns pekun, a no ocu X - ANUHbI YHACTKOB PEKM OT UCTOKA UMK YCTbA [0
3TUX ToueK. AT BENUUMHBI ONPEnEnsioTcs OGHOBPEMEHHO C U3MEPEHUEM
ONWHBL pexu.

MonepeuHbie npotWnn pekn CTPOATCA MO HOPManu K fUHWU
BOAOTOKA U XapakTepnayT HOopMy 1 yKNOoHbl Geperos.

B TNC-nporpammax npochunu hopmMnpyloT Ha OCHOBE LUpPOBON
moAenu penseda MECTHOCTU BAOMb 3afaBaeMblX MOMb3oBaTENEM SIMHUNA.
Ona noctpoeHns npoponbHOro npodunsa B KadecTse TakoW NWUHWK
UCMONb3YHOT NIUHUIO PEKU.

7.2 OnpepeneHue  MopdoMeTpUYECKUX  XapaKTepUCTUK
Bogoc6opoB

7.2.1 Onpegenexue MOPEOMETPUYECKIX XapakTepucTuk
BofAocGOpPOB BOAHLIX OOBLEKTOB ernaTerbHO Mpou3BoAWTL MO TEM Xe
Tonorpaduyecknm mMaTepuanam, no KOTOPbIM onpegenswTcs
MOpPGOMETPUYECKUE XaPaKTEPUCTNKI BOLOTOKOB.

7.2.2 Tnowagb Bogocbopa. [lepen wsmMepeHuem nnowagen
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BOLOCOOPOB OHU OrpPaHMYMBAIOTCA HA KapTax BOAOpasfenbHbIMU NUHUSIMU
B COOTBETCTBUW C pekoMeHaauusmn pasgena 6 [1].

M3MepeHHble 3HadveHWst nnowagel BofocOOpOB OKPYFMATCA A0
3HauYEeHUN, ykasaHHbIX B Tabnuue 7.3.

Ta6nuua 7.3 — MNpaBuna okpyrnexHna sHaueHuin nnowjageit sogocbopos

Mnowagb Bogocbopa, km? | CTeneHb OKPYIrNeHWs 3HAYEHUR, KM?
0-10 0,01
10-100 0,05
100-1 000 1
1 000-5 000 5
5 000-10 000 10
10 000 n 6onee 50

7.2.3 CpepHsis BbicoTa Bopocbopa. CpenHss BbicoTa Bogocbopa
CYLLECTBEHHO BNUSIET Ha CTOK, XapakTep ero pacrnpegeneHus n Ha apyrue
rMaponoruyeckne XxapakTepucTuku.

CpepHsia BbicoTa Bogocbopa BbiuucnsaeTcs no cdopmyne 4.4.

B NAC-nporpammax cpefHsisi BbiCOTa BbIMUCNAETCA aBTOMATUYECKU
npy NOCTpoeHn LU poBoi mogenu Bogocbopa u, Hapsay ¢ MUHUManbHOW
N MaKcuMmasibHoi BblcOTON Bogocbopa, oTobpaxaeTcs B CBoOWCTBaX
Uudposoin mogenu.

7.2.4 CpepHuii yKNoH CKNOHOB Bopocbopa. YKMNOHbLI CKIOHOB
Bofoc6opa OKasbiBalT CyLIECTBEHHOE BMWSHAE Ha MakcMMalbHble
pacxofbl MONOBOZWMA M NABOAKOB, OCOOEHHO B TOPHBIX W NPEATrOPHbIX
panoHax [1].

B TpaguuuoHHbIX MeToAax kKapToMmeTpuyeckux paboT cpegHui YKMoH
ckroHoB Bogocbopa B %o onpegensetca no opmyne 4.6.

Mpn oAMHAKOBOM WNN PaBHOMEPHO W3MEHSIOWEMCS WHTepBsane
MeXay ropusoHTansIMmu pekoMeHAyeTcs U3MEPATb AMWHBLI ropu3oHTanein ¢
pPaspsAaKo — KaXKAylo BTOPYIO, TPETbIo, YEeTBEPTYIO U T. M., HO NPU ITOM
HeobxoaMMO, YTOBbI B YNCNO M3MEPEHHBIX FOpU3oHTanel Bownu Hanbonee
OnuHHas u Hanbonee KopoTkas Ha BogocGope. B pailoHax co cnabo
BbIPaXKEHHbLIM penbecom, ¢ ManbiM KONU4ecTBOM ropusoHTanen Ha kapTax
HeobXxoAMMO WCMOoNb30BaTb HE TOMbKO OCHOBHbIE, HO W MOMOBUHHbIE
ropu3oHTanu ¢ y4ETOM COOTBETCTBYIOLLEN BBICOTHI GEYEHUS pernbeda.
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BbluncrnieHHbie  BENUYWHBI  CpegHMX  YKNOHOB  Bogochopa
OKPYIIAOTCA A0 3HAYEHUA, yKasaHHbIX B Tabnuue 7.4.

Tabnuua 7.4 — MNpasuna OKPyrneHnsa 3HaueHWiA yKIOHOB

e
MeHee 10 0,5
10-50 1
50-100 2
100-200 5
bonee 200 10

B TUC-nporpammax cpeaHWini  YKNOH CkMoHoB  BogocHopa
onpegenseTcs 13 uudposoi mogenu sogoctopa.

7.2.5 T'yctoTa pevHoi cetn Bogocbopa. MNog ryctoTon pedHon cetu
MOHUMAETCH OTHOLLIEHME CYMMbI ANMH BCEX BOAOTOKOB Ha BogocHope K ero
nnowagn [1].

Onsa onpepeneHna 3TOW XapakKTepUCTUKM U3MepseTcAa CyMMmapHas
OSMHa BCex BOLOTOKOB: pek, pydbeB, NPOTOK, KaHaNoB U kaHae B npeaenax
nnowagn Bogocbopa, wu3obparkeHHLIX Ha Tonorpaduyeckon kaprte
COOTBETCTBYIOLLEro MacwTaba CnioWwHbIMY UK NYHKTUPHBIMU SIMHUSIMUA.

FyctoTa peyHon cetyt onpegenseTca no cdopmyne 4.7, BeluncnaeTcs
1 3anuceiBaeTcs B Tabnmuax ¢ okpyrneHnem ao 0,01 km/km?2.

7.2.6 Tycrota pycnoBon cetn Bogocbopa. 'ycToTa pycrnoson cetu
Bopocbopa onpefenaeTca OTHOLEHUEM CYMMAaPHOW ANWUHBI PEYHBIX AOMWH,
CyXux pycern osparos, 6anok n noros k nnowagu sopgocbopa [1].

Mog ANVMHOR peyHor AOMUHBI NOHUMAETCHA ANWHAa TanbBera AOSNHBI,
naMepsieMasi OT BEpPLUMHbI JOMWHbI, HAaXoAsALeNCcs, Kak npasuno, Bo6nusmn
BOAOPA3AENbHON NUHUWM, [0 YCTbA WNu nyHkTa HabniopeHwun. [Ons pek,
HKHSAST 4acTb KOTOPbIX pAacrnonoXeHa Ha paBHWHE, ANvMHA [ONUHbI
M3MepsAeTCa 40 MecTa BbiXO4a PEeKU Ha paBHWHY, a garnee A0 YCTbsl WK
NyHkTa HabnioaeHUin n3mepsaeTes pycno peku. NonoxeHue NMHWKM TanbBera
Ganok, oBparos, JTOroB ONpeaenseTcs No ropnu3oHTansam (PUCyHokK 7.7).

l'ycToTa pycrnosoit ceTl B kM/km? onpepenseTcs no copmyne 4.8,
BeluncnaeTcs v 3anucbiBaeTcs ¢ okpyrnexunem o 0,01 km/kmz.
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PucyHok 7.7 — K onpegeneHuto ryCtoTbl PycrioBo ceTu

MpumevaHue — 1 - oepar, 2 - 6anka, 3 - for.

7.3 OnpepeneHue  MOpP(POMETPUYECKUX  XapaKTepPUCTUK
BOOOEMOB

7.3.1 MopcomeTpuyeckme xapakTepucTkm BOAOEMOB, CBA3AHHbIE C
ypOBHEM BoAbl B BOLOEME, ONpefenslTcss AN nepuoga MexeHu Ans
©CTecTBEHHbIX BOAOEMOB U Afis HopManbHOro noanopHoro yposHs (HMY) —
Ons NcKyccTBeHHbIX Bogoémos [1].

Onpepenernne MopdoOMETPUYECKUX XapaKTepucTK BOJOEMOB
HauYMHaT C COCTAaBNEHUs CnUCKa BOAOEMOB, HaXOAALUMXCA B npeaenax
nsyJaemoro paiioHa (Bogoctopa). Cnucok coctaBnaeTcs B BUAE Tabnuupl ¢
nogpasgeneHneM BOAOEMOB Ha €CTECTBEHHbIE W UCKYCCTBEHHbIE,
npotoyHsle n GeccTtoyHbie. CocTaB rpad Tabnuubl onpegenseTcs
KONMM4YeCTBOM Heobxoaumbix ceeneHuil. OBs3aTenbHO [OMKHBI OblTh
npefycMoTpeHbl rpadbl: HOMEpP Mo ChnUCKY, TWN BOAOEMA, HasBaHue
Bopjoéma, reorpacmueckne KoopauHatel € TOodHocTelO 5 ™M (C
ncnonb3oBaHMeM ObITOBBIX HaBWraTtopos), nnowanb BOAOEMA, NnoLab
sopocbopa U ykasaHel Tonorpaduyeckue maTtepuansl, WCMOINb3oBaHHbLIE
ANs onpegesieHns MopdOMETPUYECKUX XapaKTepucTuk, (ux macwurab u
para).

7.3.2 YpoBeHb Boabl B BofoéMe. OnpegeneHne YpoBHS BoAbl, T.€.
BbICOTbI MOBEPXHOCTUM BOAbl Pa3NUYHbIX BOAOEMOB, NPOM3BOAUTCA NO
OoTMETKam BbICOT (ype3aM BOAbl) U TOPU3OHTANAM, M30OpPaKeHHbIM Ha
Tonorpacpuveckux kaptax [1].

Ecnn y Geperoson nuHun Bogoéma Ha KapTe UMEETCA OTMETKA ypesa
BOABI, TO OHa MPMHUMaEeTCs 3a ypoBeHb BoAbl W faéTtcst B Tabnuue ¢
TOYHOCTbIO, MOKa3aHHOW Ha KapTe. 3a ypoBeHb BOAbI BOAOEMOB, He
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MMEILLMX OTMETKU ypesa BOAbl, NPUHUMAETCHA 3HaueHue Gnwxanwen K
BOJOEMY OCHOBHOW rOPU3OHTanNu, yMeHbLLEHHOE Ha NOMOBWHY NPUHATONO Ha
KapTe cevyeHus ropusoHTaneir. Ecnu 6nwkaliiein ropusoHTanbio ABNAETCH
MONOBUHHAs TOPU3OHTanNb, TO 33 YPOBEHb BOAbI BOAOEMA NpUHUMAaETCA
3HauYeHMe OTOW rOpPWU3OHTanM, yMEHbLUEHHOE Ha 4YeTBEPTb CEYEHUS.
3HayeHUs ypoBHA BOAbI, onpefenéHHbie NO ropU3oHTaNsAM, 3anucCbiBaloTCs
C TOYHOCTbI, obecneunBaeMon BbICOTON CeUeHMs ropusoHTanein (1/2 unu
1/4 ceyeHunsn).

7.3.3 Mnowaap Bopgoé&ma u ero sopocbopa. lMnowanr Bopgoéma
onpepenseTcs NyTEM u3mepeHus eé Ha uucpoBsoii Tonorpaduieckoi kapte
Vi KOCMUYECKOM CHUMKE COOTBETCTBYIOLIEro macwrtaba B npegenax,
orpaHnyeHHbIX 6eperoBoi fMHMEN gaHHoro sogoéma. OctpoBa B rowagb
BOAOEMOB He BKNiovatoTcs. B nnowaab Bogoc6opa BogoEMa BKNIOHAKOTCS
nrowazb, orpaHWveHHas BOAOPAa3AENbHON NUHVENR, nhouwjagb CaMoro
BoAOEMa C OCTpOBamMu, a Takke MMOLWaAM 3aMKHYTbIX BRAAWH,
Haxogsawmxcs B npeaenax sogocbopa [1].

[aHHbie 0 nnowagn BOOOEMOB U BoJocGOpoOB NpuBOOATCA C
TOUHOCTEI, obecneunBaemonn cnocobamu wusmepeHus u  macwutabom
ucrnonbsyemMmblX KapT. TOYHOCTb OKPYrfeHUst 3Ha4YeHWiA NpoOUsBOJUTCH B
COOTBETCTBUU U Tabnuueit 7.3.

B MMC-nporpammax UMeIoTCs Cneuuann3npoBaHHble NHCTPYMEHTbI
namepeHna nnowaan obwvekToB. [ns nonyveHns Haubonee TOYHOro
pesynbTaTa HeoGXxoAnMo yCTaHOBUTb Tpebyemble efuHWULbl U3MEPEHWA U
cnpoeyupoBaTth UUGPOBYID KapTy B PEKOMEHLOBAHHYI NPOEKUMIO (CM.
pasgen 5).

7.3.4 baturpadudeckas Kpueas (kpuBas nnowlagein) Bogoéma.
KoopauHaTamu 6aturpaduyeckoi kpuBoi ABNSIOTCA abCoNOTHLIE BLICOThI
unu rnybuHbl YpPOBEHHbIX NOBEPXHOCTE BoJo&Ma W nnowagyu 3Tux
YPOBEHHbIX noBepxHocTen (PUCYHOK 7.8).

OnpepeneHvie 3HaueHnit Baturpadudeckoil KPUBOW NMPON3BOAUNTCH
ro HaTumeTpuUeckMM KapTam, no Tonorpaduyeckum kapTam, Ha KOTopbIX
penved pHa BOZOEMOB W3obpaxéH wsobaTamu, rOpU3OHTaNAMWU WK
oTMeTkamu rry6uH, a Takke no pesynbrataM npomepa riyGuH 3xonoTom.
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PucyHok 7.8 — MNpumep Baturpaduyeckon kpusoi osepa

7.3.5 ObbémHan kpuas Bogoéma. [pu ouLeHKke BOOHbLIX 3anacoB
Bogoéma OGonblloe 3HaveHne WMeeT KpuBas M3MeHeHWs o6Gbéma ¢
rnybvHol, npepcrtaensiowjas cobon rpacuk csasm obbéma Bojoema ¢
ypOBHEM BOAbl B HEM (pUCYHOK 7.9).
OnpegeneHve 3Ha4yeHUh 0O6BLEMHON KPUBOW MPOU3BOAMUTCA MO TEM
Xe AaHHbIM, YTO ¥ Gaturpacuyeckon KpUBONA.
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PucyHok 7.9 — Mpumep oGbEMHON KpBOI 03epa
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KoopanHaTamu o6BLEMHON KpPUBOW ABMATCA abCOMOTHLIE BLICOTHI
1nu rmy6BuHbl ypOBEHHbIX NMOBEPXHOCTEN BOA0&Ma N 06bEM BoALI B BOAOEME
[0 KaXaon ypoBeHHOW NOBEPXHOCTHU.

B TpaauUMOHHbIX MeToAax BbluucneHunii [1] o6beémM Bogbl B M3 unn kv
Ans no6oi rnybuHHOW 30HbI BIYUCIAETCA M0 hopmMyne

v, = (Fi+Fi+1)2(Hi—Hi+.1) (7.1)

unu
v = (FitFiv1)(Zir1—20)

; ) : (7.2)

rae F - nnowaas ypoBEHHON NOBEPXHOCTH,;
H; - abconioTHas BbiCOTa YPOBEHHON NOBEPXHOCTH;
Zi=Hy-H; - rny6briHa ypoBEHHOI NOBEPXHOCTH.

[ns nocnepHen 30HbI 06BLEM onpegensaeTcs no dopmyne

— Fri(Zmaxc—2m) (7 3)

v ;
n 3

TA€ Zyake - OTMETKA MAaKCUMAanbHON rNyOuHbI BOAOEMA.

O6wuii 06bEM Boabl B BOAOEME ONPEAENSETCA Kak CyMMa YacTHbIX
06HEMOoB rMyOUHHbBIX 30H

Vo = Doy, =123 .n (7.4)

O61béM BOAbl A0 BbIGPaAHHOW YPOBEHHOW MOBEPXHOCTU BOAOEMA
onpepensaeTca no opmyne

Vi=vi+ vt +op_1 + v, (7.5)

B r’MC-nporpammax 3aBucvMMocTb 06bEMa U Nollaam BogoemMa ot
YPOBHS BOAbI B HEM OnpeaenseTcs no uudpoBo Moaenu penseda gHa
13y4aemoro Bogoéma.

7.3.6 MakcumanbHas rnybuHa Bogoéma. OtmeTtka rnybuHb,
umetowas Hanmbonbllee 3HayeHMe, MPUHUMAETCs 3a MakcUManbHYo
rnyGuHy BofoEMA.

Ecnu Ha tonorpacduyeckold kapTte nsobpaxeHue penbeda gHa gaHo
Tonbko UsobaTamu, To onpeaenuTb MaKCUMANbHYH rMyBuHy ¢ 4OCTAaTOYHOMN
TOYHOCTbIO HEBO3MOXHo. B obwem criyyae (ecnu OTCYTCTBYIOT Apyrue
UCTOMHMKU) no  un3obaTamM Ha KapTe peKkoMeHayeTca onpejensitb
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MakcumManbHylo rnybuHy npubnuKeHHO no CneaylowuM  YCIIOBHBIM

npasunam [1]:

- ecnu unsobpaxeHue penbeda AHa AaHo nusobaTamu C MOCTOSIHHbIM
ceuyeHMeM, TO 3a MakcumarbHylo rnybuHy npuHumaeTtcs Haubonbiuee
3HauyeHue n3obartel, yBenuieHHoe Ha 1/3 NPUHATOro Ha KapTe ceveHus
nsobar.

- €Cnu Xe Ha KapTe NpvMeHeHa ckonb3flas wkana nsobar (2, 5, 10,20 u
T. N.), TO 32 MakcumarbHylo rnybuHy Bogoéma NpUHMMAaETCA 3HauYeHne
Hambonblwen wnsobatbl, yBenuydeHHoe B 1,5 pasa, B crnyyae, korga
nnowagb, orpaHuyeHHas dTol wu3obatol, cocrtaensiet Gonee 0,1
nnowagu Bogoéma, u B 1,2 pasa, Korga ata nnowaas MeHee 0,1
nnowagn Bogoéma.

7.3.7 CpepHsas rnybuHa Bogoéma. B TpaguumoHHbix metopax [1]
BblUMCNEHUNE cpeaHel rnybnHbl Bogoema npon3soguTca no hopmyne

— T o(Hi—Hiy1)(Fi+F;
7= Zl_o( i l+1)( 11 l+1) (76)
2Fg
Ecnun ceveHve n3obaT Ha KapTe MMeeT MOCTOAHHbIA UHTepBan, To
copmyna moxeT BbiTh 3anMcaHa B BUuge
7= AZZ?=O(Fi+Fi+1)
2Fp !

7.7)

rae Az - ceveHne usobar, m;
Fi - nnowaau ypoBeHHbix noBepxHocTel (ot 0 go n);
H; - BbicoTo! (rNy6uHbI) ypoBeHHbIX noBepxHocTen (oT 0 fo n);
Fs - nnowags Bogoéma.

Ecnu nasecteH o6LEM Bogoéma Vo, TO CPeAHIoH rnybuHy ero MoXHo
onpenenuTb No gopmyrne
_ Y
7= (7.8)
Fp
3HaueHus cpegHeil rmny6uHbl cnesyeT OKpPYMMUTb B 3aBUCUMOCTU OT
rnyGuHbl Bogo&Ma B COOTBETCTBUM C peKoMeHaauuamm Tabnuubl 7.5.

B TUC-nporpammax cpegHAs, MUHUManNbHaa W MakcumarnbHas
rnyGuHbl BOAOEMA NONYYaOTCst aBTOMATUYECKU NpK NOCTPOEHUM LnppoBon
mogenu penbeda AHa Bogoéma.
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Tabnuua 7.5 — OkpyrneHve 3Ha4eHuin cpegHen rnybuHbl BoJoEMa

CpepHsas rnybvHa Bogoéma, m | CTeneHb OKPYrNeHUs 3Ha4YeHUin, M
[o1,0 fo 0,1
Or1p010 Ho 0,5
OT1 10 go 100 Oo 1
Bonee 100 o5

7.3.8 O6bém Bopbl B Bogoéme. B TpaguUMOHHBIX MeToaax
onpegeneHne obbéma BoAbl B BOAOEME NPOM3BOAMTCA MO OOBLEMHOW
Kpusol (cbopmyna 7.2) nubo no nnowagu Bofjoéma K cpepHel unm
MakcuMansHoi (gna manbix Bogoémos) ero rnybuHe [1]. B nepsom cnyvae
06bEM BblUMCNAETCA NMYTEM YMHOXEHWA nnowaaum sofoéma Fs Ha ero
cpeaHIor rmyduny Z

Bo BTopom crnyyae, Korga u3BecTHa He cpegHas rnybuHa, a TonbKo
MaKCUManbHasi Zwax, OOBEM BOJOEMA onpegenseTcs NpUONKeHHO no
dopmyne o6véma KoHyca

Vo = “Ease (7.10)

7.3.9 MonHeln 1 NonesHbi 06beM BoaoxpaHunua. MonHblil 06bEM
BOAOXpPaHMMMLWE — 3TO OOBEM NpU HOPManbLHOM MOAMOPHOM YPOBHE
BopoxpaHunuwa (HMY). OH onpegenseTcs BbICOTOM NNOTUHBI U 3a4aeTcs B
npoekre sogoxpaHunuwa. CornacHo [1] nonHbiii 06BEM BOAOXpaHMMMLLA
ycTaHaBMuBaeTCcs No koopauHaTam o6bEMHON KpuBoi nmbo no cpepHei
rnybvHe u nnowagn Bogoéma Fg NpuM HOPManbHOM MNOAMOPHOM YPOBHE
(HMY) no copmyne

Vi = FpZ (7.11)

IOna  onpegeneHus  nonesHoro o6béma  BoAOXpaHWUMMLLA,
npepcrasnsowero coboil pasHocTb Mexgay MNonHbiM 06beMOM Vi ¢
MEpTBLIM OOBLEMOM BoAOXpaHUnuia Vi, HEoOXoAUMO MMEeTb: nrowagb
BofioXpaHunuia Fs, OTMETKY BbICOThI 3epKana BoAb! H.s, OTMETKY YPOBHS
M&pTBoro o6béma Huo ¥ NNoLlagb NOBEPXHOCTYU FOPUIOHTANIBHOFO CeYeHUs
BOJOXPaHUMULLa Ha YpoBHE MEPTBOro o6BEMa Fyp.
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BHaveHna F» 1 Hs 0ObIMHO OTODpaxalTcs Ha Tonorpaduyeckux
KapTax.

OTmeTkM ypoBHSt MEpTBOro 06bEéma Hyo, BOAOXPaHUNWLLA ¥ NNoLlaam
NIOBEPXHOCTU FOPU3OHTaNbHOTO CEYEHUA BOJOXPAHUMULLA Ha STOM YPOBHE
Fuo 6epyTCs U3 NnpoekTa BogoxpaHunuLla.

Ecnu unsBectHa nuwb oTMeTKa ypoBHS MEpTBOro obwvéma (YMO),
HeobX0AnMO Ha KapTe NYTEM MHTEPNoNALMU MEXAY OCHOBHLIMW n3obaTamu
1 oTMeTKaMu rinybuH npoBect usobaTy co 3HaYeHWEeM, paBHbIM OTMETKe
YMO, a 3arem u3MepuTb OKOHTYPEHHylO €l nnowagb Fuw.. [anee
onpepennTb MEpTBbI 06bEM BofOXpaHunuwa no dopmyne

Vi = FuoZ' (7.12)
roe z° - cpegHsas rmybvHa BogoxpaHunuula ot YMO;
Fuo - NoWanb NoBepxXHOCTM BogoxpaHunuwa npu YMO.

MonesHbiit 06bEM BOAOXpAHUMNMLLA BbIYUCNSETCH NYTEM BblUMTaAHUS
u3 nonHoro ob6véma Vi MEpTBOro o6véma Vy

Vnﬂa = me - VM (713)
7.3.10 [nvHa, cpepHss U MakcMMarsibHas WwWupvHa BoAoEMA.

[nuHa Bopgoéma npegcraenaeT cobon HanbonbLUYIO NPOTAXKEHHOCTb
BOAOEMa MeXAy NPOTMBONOMOXHBIMU Geperamu no ero ocesolt NUHUM [1].
OHa onpegensercA NyTEM  HEMOCPELCTBEHHbIX  W3MEPEHUA  no
Tonorpachuueckolt kapTe. [na aToro B OTAENbHOM, paboyem crnoe Ha
paBHOM paccTosHuM OT OeperoBon NUHWMA NPOBOAUTCA CPEdHSAS, WK
oceBas NMMHUS AnvHbI Bofoéma (prcyHok 7.10).

MakcumanbHas WupuHa BoAOEMa — 3TO Haubonbliee paccTosiHue
mMexgy npoTUBOMOMOXHbIMKM Oeperamn BoAoOEMa, UW3MEpsemoe Mo
HanpaeneHuio, NepPneHAVKYNAPHOMY NMHUW ANUHLI (prucyHok 7.10).

CpefHAs LlWMpuMHa BOAOEMA B BbIMMCAAETCA KaK OTHOLWIEHWEe
nnowagn Bogoéma F; K ero gnvHe Ls
B=1t (7.14)
Lp
PesynbTaTel onpegeneHuidi AOnvHbl, CpegHel W MaKCuMarnbHoW
LLMPUHBI BOgoEMa okpyrnsitoTest Ao 0,5 kv npu nx sHaveHusx meHee 10 km un
8o 1 km npu 3HaveHusix bonee 10 km [1].
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PucyHok 7.10 — K onpegenexvio AnuHsl 1 MakCUManbHOW LUMPUHBI
Bofl0éMma

7.4 Onpepnenexue Mopdonornyeckux XapaxkTepucTukK
Bogoc6opos

7.4.1 Mopdonornyeckne XapakTepUCTUKM BogocbOpoB BOAHBLIX
06BEKTOB MCMONb3ylTes AnA yyéTa BNUAHUA duranko-reorpaduyecknx
0COBEHHOCTEN CTPOEHUS MOACTMNAIOWENW MOBEPXHOCTN W MOYBOrpyHTOB
Bofloc6opa Ha BOAHLIA pexum pek U Bogoémos [1].

K mopdonornyeckum xapakrtepucTukam BOAOCOOPOB  BOAHBIX
06beKkToB, oKasbiBaloWnx Haubonee CylecTBEHHOE BMUAHME Ha BOOHbINA
pPeXUM, OTHOCSTCA crnegyllime: OTHOCUTENbHAst 3aBONOYEHHOCTD,
FIECUCTOCTh, pacnaxaHHOCTb, 3aKApCTOBaHHOCTb, 03&pHOCTe obwas u
B3BElIeHHas, YpOGaHW3UPOBAHHOCTb, OMEAEHEHHOCTb  MOBEPXHOCTH
Bofocbopa, a Takke COCTaB NOYBOIPYHTOB U XapaKkTEpUCTUKa penbeda.

Ons ypoGctBa onpepeneHusa nnowjagei pasnuyHbIX yroaui no
LUMpOBLIM KapTaM MNnuM KOCMUYECKMM CHUMKaM ¢ ucnonb3oBaHuem MMC-
nporpamMm HeobxoAuMo cosfaTb oTAenbHble paboune crou, B KoTopble
noMeLLaTCa KOHTYpa nnowagei aTux yroguii. Pacuet mopdonoruyeckux
XapakTepucTuk Bogoc6opoB Npou3BOAMTCS cornacHo pasgeny 4.1.6.

7.4.2 OsépHocTe Bogocbopa mnogpasgensAeTcAa  Ha  obuyro
(oTHOcMTEnbHYIO) 1 cpegHeBaBeLleHHyto [1].

Mon oTHocUTenbHOW  03épHOCThio  Bopocbopa  noHumMaeTcs
OTHOLUEHWe CYyMMbl NSowane BCcex NPOTOYHbIX U BEeCCTOYHbIX BOAOEMOB
(kpome BHyTpuOGONOTHLIX 03&p) Ha Bogocbope k obwei nnowagm
Bogocbopa gaHHOro BoaoToka. OTHOCUTENbHAA 03EPHOCTb BblpaXKaeTcs B
NpoLeHTax.
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CpepHeB3BelUeHHass  03EPHOCTb  ANA HENpPOTOYHbIX  03ep
onpepenseTca OTHOLLUEHWEM CyMMbl NPOU3BEAEHWNIA NNoLaam HeNpOTOYHbIX
BOOOEMOB Ha nnowagb uMx BogocbopoB K ksagpaty ofweit nnowagu
nccniepgyemoro Bogocbopa v onpepenseTca no opmyne 4.9.

BbiuncrnieHHbie 3HaUYeHUst 03EPHOCTU 3aNUCHIBAOTCA C OKPYrNeHUem
0o 1%.

7.4.3 3abonoyeHHocTh BopjocOopa XapakTepusyeT CTEneHb
MOKPBITUS MNoBepxHOCTM Bogocbopa 6GomoTamu pasnuYHbIX  TUMOB.
KonuuyecTBeHHO OHa BbIPAXAETCst OTHOLLUEHUMEM CYMMapHOW nnowaau,
saHsTOi Gonotamu, Kk nnowaan BogocGopa. CnepoBaTenbHo, AnA
onpefeneHnss OTHOCMTENbHOW 3a60MOYEHHOCTM HEO0BXOAMMO U3MEPUTb
CyMMapHyto nnoujagb 60noT, pacnonoXeHHbiX B npeaenax uccnegyemoro
Bopgocbopa, KOHTYpbl KOTOPbIX BbIAEMNSIOTCA B  COOTBETCTBUU C
pekoMeHgauMaMuU npegbiayLero pasgena.

Mmaponornyeckas ponb 60MOT #, B YacTHOCTW, BNMAHME WX Ha
pEYHOI CTOK U UCNapeHne 3aBUCAT OT TUMOB BOMOT U PacnoNOoXeHUs UX Ha
Bopocbope. Tloatomy, kpome obwei 3abonoueHHocTM BogocbHopa,
BbIAENATCA ¥ USMEPAIOTCA NNowaan sBepxosbix 60M0T U HU30BbLIX 60NOT,
KOHTYPbl KOTOPbIX YCTaHaBNUBAKTCA Ha Tonorpadnyeckux kaptax ¢
1cnonb3oBaHWeM rupporeonoruyeckux kapt. Benuuunbl 3abonodeHHocTn
npuBoAATCA C oKpyrneHuem ao 5% [11.

7.4.4 Top OTHOCWUTEmNbHOW NEeCcUCTOCTbI0 BogocOopa noHMMaeTcs
BEefIMYMHA, XapakrepuayioLlas cTeneHb MOoKpbiTUA NoBepxHOCTH Bogocbopa
OPEBECHON pacTUTENbHOCTBIO, BbIPAXEHHAaA B nNpoueHTax ot obuwen
nnoiyaau sogocbopa.

Ons  onpepeneHnst OTHOCWTENbHOW NeCUCTOCTM HeobxoaMmo
N3mMepuTh NoLwaan Bcex necHblX Yroaun, rpaHnLibl KOTOPbIX YCTAaHOBREHDI
B COOTBETCTBUY C NPeAblayLLUMM pasgenom, CyMMNpoBaTh UX U ONpeaennTb
npoueHT oT nnowjagu Bopjocbopa. Tawke B nNpoueHTax oOT nnowaau
Bogocbopa onpepensieTcs cTeneHb NOKpbITUA Bogocbopa 3a6onoYeHHbIM U
cyxoAonbHbIM necoM. [lpu HeobXoAMMOCTU MNecHble yroAbs MOXHO
noApasfgenuTb Ha TUNbl (XBONHbIE, NMUCTBEHHbIE, CMeLlaHHbIEe).

BenuuunHbl 0THOCUTENbBHOW NeCUCTOCTU Bofochopa oKpyrnATCs Ao
5% [1].

73



CTO T 52.08.40-2017

7.4.5 Mop 0OTHOCUTENBLHOW pacnaxaHHOCTLIO Bogocbopa noHMMaeTes
OTHOLUEHWE CYMMapHO nnowlagu naweH Ha Bogocbope K nnowagu
Bogocbopa, BbIpaXKEHHOE B MNPOLEHTaX, XapaKTepusyioujee CcTeneHb
HapyLUeHHOCTN MOBEPXHOCTW Bopocbopa BCMALUKOW, CYWECTBEHHO
BNUAOLLEA Ha BOAHLIN pexum [1].

Onpegenexue rpaHuy pacnaxaHHbIX nnowjagen Ha
TonorpacpuleckMx KapTax COMPSKEHO C HEKOTOPbIMKU  TPYAHOCTSAMM,
MOCKOMbKY OHW HE UMEHT CneumnarnbHOro YCnoBHOro 3Haka. MNoatomy nepeg
N3MepeHnsIMU HeoBXoAMMO YETKO YCTAHOBWTH MPaHWULbl pacnaxuBaembiX
yroauii, pykoBoACTBYSICb PEKOMEHAALMAMI NpeabiayLLIero pasgena.

3aTem Npon3BoAUTCS U3MEPEHUE MITOWaAn BCeX KOHTYPOB MalleH,
HaxoQuTCa CyMmapHas WX nsowagb W OnpegensieTcs  NpoLeHT
pacnaxaHHOCTK OT nnowaaun sogoctopa.

Mpwn onpepgeneHnn oTHOCUTENBHOWM pacnaxaHHOCTU peKkoMeHAyEeTCA
MCroNb30BaTh TaKKE AAHHbIE YY4ETA CEMbCKOXO3ANCTBEHHbBIX OPraHoB, HO
npv 3ToMm HeobxoaMMo TLaTeNbHO NMPOU3BECTU pacnpeaeneHve nrowagm
pacnaxaHHbIX Yroguii no BogocOopam, Tak KakK OHW, Kak MpaBuno,
npuBOAATCH MO afMUHUCTPATUBHLIM paioHaM UMK xossicteam. Cnegyer
Takke obpalarb BHUMaHNE Ha XapaKTep CEeSIbCKOXO3AWCTBEHHbLIX YroAuw,
TaK Kak B 3TUX Marepuarax OHW He BCe SABMAIOTCA NaLHAMMU (BbIrOHbI,
CEHOKOCHI 1 T.11.).

OTHocuTenbHas pacnaxaHHocTe BogocbopoB npusBoguTcs €
okpyrrneHvem Ao 5%.

7.4.6 CoctaB nouBorpyHToB Bogocbopa. MexaHuueckuit cocrtae
MOYBOrPYHTOB,  CharaloWwyx MOBEpXHOCTb  Bojocbopa,  OkasbiBaeT
CYLLECTBEHHOE BNWAHWE Ha €ro BOAHbLIA pexuM. [ns XxapakTepucTuKu
NOYBOrPYHTOB ONpefensoTca AoNu nrowaamn Bogocbopa, BbipaXXeHHbIE B
fpoueHTax, 3aHATble CrefyrlMMU  MOYBOrPYHTaMW:  IMMHUCTBIMM,
CYFMWHUCTBIMK, CYyNecYaHbIMK, NECYaHbIMU U KEMEHUCTbIMI (CKENETHBIMN)
(1.

[ns BblgeneHus rpaHvy 3TUX KaTeropuil rpyHTOB WCMONb3YIOTCA
rocyfapCTBEHHbIE MOYBEHHble KapTei MacwTabos 1:500 000 wnm
1:1 000 000.

Ans  onpegeneHns MOYBOrPYHTOB  MOBEpPXHOCTM  BogocBopa
HeobXoAMMO BbiAENWTb Ha TMOYBEHHOW KapTe OCHOBHblE KaTeropuu
NOYBOrPYHTOB  nyTém  obobleHns KOHTYypoB  Ooree  peTanbHbIX
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no,qpas,u,eneHMﬁ, NoKa3aHHbIX Ha MNOYBEHHbIX KapTax W npoBejeHune
KOHTYPOB BblAeNeHHbIX NO4YBEHHbIX KOMNMNEKCOB.

To4yHOCTb OnpefeneHUs 3Tol XapakTepucTUKM Bogocbopa 3aBucUT
OT TOYHOCTW COLEPXaHUs MOYBEHHbLIX KapT M Ux Macwrtaba. YuuTbiBas
BO3MOXHOCTW COBPEMEHHbIX CnocoboB NOYBEHHOro kapTorpadupoBaHus
TeppuTopuin 1 MacwTaboB MOYBEHHbIX KapT, TOYHOCTb oOnpeAeneHus
nnowjagyM KOHTYPOB OTAENbHbIX TWUMOB MOYBOrPYHTOB B npepenax
Bogocbopa OTHOcWTENbHO HeBbicokas. B  koHeuHoM cuéTe 3Ta
XapakTepucTnka MOXeT ObiTe onpedeneHa He TovHee 5% pans 6onbLumx
BogocbopoB (6onee 1-2 Thic. kM2) 1 okono 10% AnA OTHOCUTENBHO ManbiX
BogocbopoB (MeHee 1-2 Thic. KM?) C yBSA3KOoi No obLelt nnowaan sogocbopa
nnowjafger BceX KaTeropui MOYBOrpyHToB. C TaKol Xe TOYHOCTbH
NPVIBOAATCH 3TV AaHHbIe B Tabnuuax xapakrepucTvk BOAHbIX 06beKToB Co
CChiNIKO B ODObACHEeHusX K Tabnuue Ha macwtad M rog cocrtaBneHus
1CMOMb30BaHHBIX NOYBEHHBIX KapT.

7.4.7 3akapcToBaHHOCTb Bogocbopa.

Ha Ttonorpacuueckux kapTax KapcToBbie pailloHbl u3obpakaloTcs
HE[0CTaTOYHO TOYHO (HET rpaxuny pacnpocTpaHeHus). Ha kapTax KkpynHoro
macwraba cneumanbHbIM YCMOBHLIM 3HaKOM u3obpakaloTcs Menkue
KapcToBble BOPOHKU, HE BblpaXkalolnecs B MacluTabe kapTbl, a KPYMHbIE,
KOTOpble Bbipa)kaloTca B MacwiTabe kapTbl, M300paxalTcA C NOMOLLbK
ropusoHTanen, kak u gpyrme copmbl penbeda, HO B paiioHax
pacnpocTpaHeHus aTux opm gaétcsa noanuch "kapct". Beé ato nossonser
BbIAENNTb PaoHbl PACNPOCTPaHEHNA KapcTa NWLWb C U3BECTHOWN CTENEHbio
npubnuxenuns, obecneunBalollen OnNpepeneHne  3aKapCTOBAHHOCTM
Bogocbopa ¢ TOYHOCTbIO He Bbiwe 10-20% [1].

Ona onpepeneHus 3akapcToBaHHOCTW BOJOCOOPOB peKOMeHAyeTCs
vcronb3oBaTh  ChneuuanbHble  MAPOreonorndeckue KapTbl  U3[aHUS
MuHucTtepcTBa reonoruv u oxpaHbei Heagp CCCP unu 6onee nosgHue
PegepanbHOro areHTCTBa MO HEAPONONb3oBaHMIO Haubonee KpynHoro
macluTaba, Ha KOTOpbIX M306paXkaloTCs paltoHbl PAacNpOCTPaHEHUS KapcTa.
OTU KapTbl HAXOAATCA B TEPPUTOPUAnbHBIX FE0MOrMYecknX yrnpaBneHusx u
MOFyT BbITb NOMyYeHkI MO 3anpocy.

Heo6xoanMO YCTaHOBUTL Ha FMAPOreonornyeckoil kapte rpaHuubl
nnowagen ¢ KapcToBbIMW SBMEHUAMU (K HUM OTHOCATCA paiiCHbI
WHTEHCMBHOrO NPOSIBIIEHWUS KapcTa Ha NOBEPXHOCTU, y4acTku NposiBeHNUs
KapcTa B runcax, U3BecTHsIKax 1 Apyrux KapcTylolwuxcs nopogax, a Takke
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yHacTKy pasBnTUA OpeBHero KapCTa), KOTOpbie NOKa3blBAaKTCA Ha KapTaxX
Pas3NMMYHbIMW 3HaKaMu.

CTeneHb 3akapcToBaHHOCTU Bogocbopa BblpaxaeTcs B MPoLEHTax
oT obulelt nnowaan.

TouyHOCTb onpefeneHns 3aKkapcToBaHHOCTU Bogocbopa 3aBuCUT OT
macwraba rmgporeonornyeckux Kapt M TOYHOCTM U300pakeHWs Ha HUX
namepsieMbix 06bekToB. KpynHomacwTabHbie kapTbl obecneuvsaloT
onpegeneHne 9TOA  XapakTepuUCTUKM C  norpewHocteld 5%, a
cpegHemMacluTabHbie - He TouHee 10%.

748 nMop ypbGanusaupoBaHHOCTbIO Bogocbopa nNoHMMaeTcs
OTHOLUEHNe NnowWaaun, 3aHATOA HACen&HHbIMW MyHKTaMW U obbekTamu
NIPOMBILLIIEHHOIO, CENbCKOXO3SNCTBEHHOIO M JOPOXHOIO CTPOUTENLCTBA, K
obuwei nnowaaun sogocbopa, BbipaxkeHHoe B npoueHTax [1].

Mnowaan Bopocbopa, 3aHsTble 30Hamu Oe3penbcoBbix Aopor,
onpefenslTcs Mo AnuMHe [OPOr, U3Mepsemoi no Tonorpadudeckum
KapTam, U LUMpUHe A0 KaHaB, NoKa3kiBAEMOIN Ha KapTax HeNnoCpPeaCTBEHHO
Ha YCNOBHbIX 3HaKax aBTOCTpafd, YCOBEPLUEHCTBOBAHHbIX LLOCCE W LUIOCCE.
Tak kak y aBTOCTpaj Ha KapTax MnokasbiBaeTcA LUMpUHA OAHOW MOnockl U
KonunyecTtBoO nonoc, To 06LLla$-] LMPpWUHA 30HbI aBTOCTPaAbl onpenenseTca
YMHOXEHWEM  LUMPWUHBbI  OJHOW  MOMOChbl  Ha  KOMWYECTBO  MOMOC.
YpbaHn3nposaHHOCTb BOAOCG0POB BhluNCAeTCS U okpyrnsaetca no 1%.

7.4.9 TlMoa oneneHEHHOCTbY BogocOoOpa MOHMMAETCH NOKPbITUE
nnowjagn Bogocbopa MHOTONETHUMW  FIEQHWKAMM, CHEXHUKAMW MU
HaneasiMy, BbipaXkeHHoe B npoueHTax. [na onpeaeneHns oneaeHEHHOCTU
BopocGopa TpebyeTtca onpeaennTe 06Uy NNowaab ykasaHHbIX 0GHEKTOB
1 BbIUUCIINTL OTHOLLEHMNE eé K nrowaau sogocbopa B npoueHTax [1].

BbiuncrieHHbie BennunHbl orie4eHEHHOCTU oKpyrnaKwTca Ao 1%.
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8 PexomeHpauMu no onpeaeneHuto MopdomeTpUYECKUX
XapaKTepucTUK BOAHbIX OGBHLEKTOB CywM ¢ ucnonb3oBaHnem C-
TEeXHONOrumn

8.1 Moaroroska Tonorpadguyeckomn OCHOBbI K
KapToMeTpu4eckum paboram

8.1.1 MNoaroToBKa KapTorpaduyeckux Matepnarnos.

Mpwn nofroToBke LKPOBOK BEKTOPHON KapThbl K KAPTOMETPUHECKUM
paboTam OuYeHb BaXHO €& MpaBUIIbHO PAacnonioXuTb U OPraHW3oBaTb.
Ucxops u3 crositeid 3apjaunm M UMERoWMXCA Tororpacuiyecknx AaHHbIX
BbIGMPAOT NUCTbI KapT, MacwTtab, Npoekunio ¥ CcUCTeMy KoopAuHaT
COOTBETCTBUU ¢ pasgenom 5.1.

3atem onpegenseTca  uWHPOpMaLMA,  HeobxoguMmas  Ans
COCTaBNEHUA KapTbl, Hanpumep, peku, osépa, 6onoTa, aoporu, penced,
HaceneHHble MyHKTbl, MOYBbl, PACTUTENbHOCTL W T.A. W3 uumdpoBbixX
Tonorpacuyeckux faHHbIX BbIGMPaOTCA COOTBETCTBYIOLUE CIION.

B COOTBETCTBUU c pasgenom 6.1 yCTaHaBnmMBaeTcs
MECTOMONOXEHUE  rpaHulbl  uccnegyemoro  Bopocbopa.  JiMwHas
MHGOPMaLMA MOXET ObiTb yaaneHa ¢ uudpoBoOn KapThbl.

8.1.2 HaneceHne cetu ruaponoOrMYEcKUX nOCTOB U CTaHLWIA.
Monyuennyto uncpoBylo kapTy Bogocbopa BoaHoro obbekra, npu
HeoGX0OUMOCTH,  MOXHO  AOMOMHUTL  [JaHHbIMKU,  cOAepXalivmu
MHAMOPMALMIO O KOOPAMHATAX MYHKTOB [UAPONOrMdeckux HabniogeHun,
pacnonoXeHHbIX B npegenax KapTbl. OTU faHHble ObiBaloT HeoOXoaAUMbI
ONA onpefeneHvst 3aMblKalWero CTBopa Ha peKke ANns HaxoXaeHus
KOHKpeTHOro BogocbopHoro bacceinHa kK AaHHOMY noCTy.

8.1.3 MNocTpoeHue LuhpoBoi Mogenu MECTHOCTH.

Mo paHHbBIM LMGPOBOA BEKTOPHON KapTol CTPOUTCH TPUAHTYMALMUOHHAA
BekTopHas mopenb penbeda mectHocTn (TIN). C €& nOMOLbID MOXHO
onpejenuTb YKIMOH CKNoHos Bopgocbopa, nnowagb u o6bEM Bopoéma,
nony4uTb NPOAOIbHEIA U NonepeyHbie npodunu BogoToka. TIN - mogens
MOXHO Mpeobpas3osaTb B PaCTPOBYIO (CETOYHYIO) MoAenb mecTtHocTw. (o
CETOYHOW MOAENMN MECTHOCTA MOXHO TakKe ONpefenunTb CPeAHIo BbICOTY
N YKMNOH cknoHoB Bogocbopa, nnowjage, o6bvé€M u cpegHiow rayouHy
BOAOEMA, NOMYUYNTb NPOAONBLHBIA U nonepeyHsie Npohunm BOAOTOKA.

Mpu HeobxoaUMOCTM MOXHO crnpoeunpoBaTe Nobble NUHERHbIE 1
nnowagHble 00bEeKTbl Ha TPEXMEpPHYI MOBEPXHOCTb W MepecuuTaTb MX
ONVHLI ¥ NNowaau ¢ y4&Tom penbeda MeCTHOCTY.
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8.1.4 NMoarotoBKa KOCMUYECKUX CHUMKOB.

leorpadyeckan nNpuBA3Ka KOCMUYECKoro cHumMka. CHUMOK, He
nmetowmii reorpacnyeckylo NpuBA3KY, MOXHO NpUBS3aTbh BPY4YHyl [25].
Ecnv n3BecTHO B KaKkoi CUCTEME KOOPAMHAT HaXoANTCH CHUMOK, YTO OH He
NMEET WUCKaXKEHWIA, a TaKKe KOOpAMHaTbl IeBOro BepxHero yrna
n3obpaxeHusi, macwrtab n paspelleHne, TO MOXHO BbIMUCIUTL, 4YeMY
COOTBETCTBYET OAWH NWUKCEN Ha MECTHOCTU (NPOCTPaHCTBEHHOE
paspeLueHmne) u cos3gatb Heobxoaumbll dain NPUBA3SKA.

Ons onucaHus chana npuBSA3KUM [OCTATOMHO 6-TU napameTpoB
(pucyHok 8.1):

—A - macwiTab pacTtpa no ocu X; pasmep nukcena no ocu X (Hanpumep, B
1 eguHuLe pacTtpa 10 MeTpoB);

—B - macwrab pactpa no ocu Y; (OTpuuaTenbHbIA pasMmep nukcena no
ocu Y OOBACHAETCA pasHUUEd MexXxay Hadvarnom  koopauHat
n306paxkeHns u reorpacuyeckoll cucTembl KoopauHat. B nsobpaxeHun
Hayano HaxoguTCcs B NEBOM BEPXHEM Yrry, B reorpacudeckoil cucteme
KOOPZAMHAT - B NIEBOM HIDKHEM);

—C, D - napameTpbl noopoTa. ECnm CHUMOK HaKnoHeH Ha
onpefeneHHbIA Yron UM UMEET NUHERHbIE NCKaXeHUs, TO HeoBXoaMMOo
nopobpatb koachduumerTsl C n D;

—E, F - napameTpbl cagura; X, Y koopamHaThl LEeHTpa BEPXHEro NeBoro
nukcena.

15.0000000000000
0.00000000000000
0.00000000000000
-25.000000000000
4712345.115
7854321.123

MTMwWoOX»

PucyHok 8.1 — MNpumep cogepxaHus TUNuUYHoro daiina npussasku

Vima cdanna npuBaAsKM [OMKHO COBMNagath C MMEHEM pacTpoBOro
daitna. PacnosHaBaHWe TOFO UMW MHOTO HA3BaHUSA paCLLUUPEHUst 3aBUCUT
OT KOHKpeTHoro MO.

CyuwecTtsyeT Tpu cnocoba 3afatb paciumpeHue daiina npyuBasku:

1) pacwmpeHue coctaBnseTcs u3 Tpéx Oyks: nepsad COOTBETCTBYET
nepeoit 6ykBe pacluMpeHWsi pacTpoBoro chaina, BTopas - TpeTbeh bykse
pacLumpeHus, TpeTbs - Oyksa w. MNpumepsi:
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— dhainy snimok.tif cooTseTcTBYET dhain npuBAskM snimok.tfw,

— dhainy snimok.jpg cooTseTcTByeT chaiin npussaskmn snimok.jgw,

— channy snimok.gif 6yaeT cooTBeTcTBYET hann npusaskm snimok.gfw;
2) ucnonbayeTcs paclumpeHue “.wld, Hanpumep, dainy snimok.jpg 6yget
COOTBETCTBOBAaTH haiin npusAskn snimok.wid;

3) k pacwupenuo npubasnsetca Byksa w, Hanpumep, dainy snimok.jpg
OyneT cooTBETCTBOBATL hain NpPUBA3KKM snimok.jpgw.

MoxxHO npussizaTh hailyl ¢ NMOMOLLbIO OMOPHBIX ToveK. OnopHble
TOUKM WCNOMb3ylOTCA ANA TpaHchopMauuy, ¢ NOMOLLBK KOTOPO CHUMOK
6ypeT caBWHYT  (TpaHcdopmupoBaH) B reorpacdudecku  BepHoe
MECTONONOXKEHNE.

YKenaTenbHo paBHOMEpPHO pacnpegenuTb TOYKU NO BCEMY Habopy
pacTpoBbIX faHHbIX (CHUMKY), @ He KOHLEHTpUpOBaTb UX B OOAHOM MeECTe.
HobaeneHne p[ononHWTENbHbIX TOYEK He 0083aTenbHO MoBbiAET
TOYHOCTb NpeoBpasosaHusa. OBbIYHO, HANWYME OAHON TOUKN B K2XKAOM Yriy
pacTpa u HecKonbknx nocepeauHe obecrevynmBaeT HaunyulmniA pesynbrar.
Mocne Toro, kak 6biro fo6aBneHo A4OCTaTOYHOE KOTMHYECTBO TOUYEK, MOXHO
npuBsi3aTh UNKN TpaHcopMupoBaTe HaboOp PacTPOBLIX AaHHbIX, YTOOLI OH
COOTBETCTBOBaN KooOpAuHaTam UeneBblX JAaHHblX. YTo6bl  pobutbes
MaKCUManbHOro COBMNafeHWs KOOPAMHAT ANSA KaKAoN AYelkM, MOXKHO
BbIOpaTh Bug TpaHchopmaLmn.

MonuHomuansHas TpaHcgopmaums onTMMU3NPOBaHa ans
cobniopeHusi obLeit TOUHOCTU, HO HE rapaHTUPYET NOKanbHOW TOYHOCTY.
MonuHOM HyrneBoro nopsgka 4acTo MWCNonb3yeTcs B CUTyauuu, Korga
OaHHbIE Y)K& UMEIOT NMPOCTPAHCTBEHHYIO NpUBA3KY, HO HeBonbLluoi casur
MOXET YCTPaHUTb CUCTEMATUYECKYHO OLUMOKY. [INA BbINONHEHUA CMELLEHNA
AaHHbIX NOMMHOMOM HYNEeBOro mnopsagka Heobxoguma TOMbKO ofHa
onopHas Touyka. PekomeHayeTCA cAenaTtb HEeCKONMbKO CBA3el, 3aTeM
BbiOpaTb Hauboniee TouHyl. Ecnu cHuMok HeoOXoAMMO pacTaHyTh,
NoBEpHYTb WM  U3MEHUTb  pasmep, crneayeT  MCNonb3oBaTb
TpaHcopMmauuio  nNepsBoro nopsgka.  Ans Gonee  CNOXHOro
npeobpa3oBaHUs NPUMEHSIIOTCSA TpaHchOopMauuM BTOPOro UNKU TPETbEro
nopsigka. Yem Bbilie nopsifok TpaHchopmauuu, Tem Oonee CroXHblE
UCKaXKeHUS MOryT GbiTb CkoppekTMpoBaHbl. OfHako TpaHcthopmaums Bbille
TPETLErO NOPAAKA UCNONb3YETCA PeakKo.

TpaHcdopmauus METOA0M cnnaiHa (pe3nHoBbIN nncT)
pekoMeHayeTca  Ans nokanebHoil  TpaHcdopmaLum, NOCKOMNbKY
ofecneynBaeT TOMHOE COBMELLEHME NCXOAHOM U KOHEUYHOIN ONOPHbIX TOUEK.
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OT1a TpaHcdopmaums ygobHa, ecrnu npasBunbHOE pasmellieHne OnopHbIX
TOYeK UMeeT nepsBocTerneHHoe 3HadeHune. [loGasneHne AOMOSHUTENbHBIX
OMOPHbIX TOYEK MOXET yBEenWuWTb OOLWY0  TOYHOCTb  CrUlalH
TpaHchopmMmaumu. [Ina Hee TpebyeTcs kak MuHMMYM 10 ONOpHbIX TOYEK.

Korga TpaHcdopmauus rnpuUMEHEHa K  OMOPHbIM  TOYKaM,
npovsBoAUTCA U3MepeHue olmbkn — HeBsskn. IOta owwubka AsBnseTcs
pasHALUE MexXay peanbHbiM W BbIYWMCMEHHBIM TMOSIOKEHWEM OMOPHOWA
Toukn. Ecnn HeBA3ka cnuLLIKOM Benvka, ANA €€ YMEHbLUEHUS MOXHO
yAanute unu pobaBuTb ONOpHble TOukW. TpaHcdopmauus nossonsdeT
co3pgaBaTb HOBbLIA reorpaduyeckm npuBsAsaHHbIi Habop pacTpoBbixX
OaHHbIX [26].

8.1.5 lMpepBapuTtenoHas 06paboTka CHUMKOB NPUMEHSAETCA ANA
yNyJylleHUs  BU3yanbHOTO  BOCMPUATUS  M300paxeHus unu  Ans
hanbHenwero KOMMNbIOTEPHOro aHanuaa.

Craaxusalole UNu HU3KOYACTOTHLIE (PUNbTPLI MO3BONSIT CHATbL
wym u y6paTb Menkue [eTanu, uTO MO3BONAET nofydyaTb 6Oonee
OfIHOPOAHLIE YYacTKU W300paeHus, MpurogHble Ans  ganbHeulen
06paBoTkM C Uenbio BbIABNEHWA TEX WM WHbIX  OGBLEKTOB.
BbicokouacToTHbie GUNbTPbl NpefdHasHadyeHbl ANA  BblAEMNEHUs UM
nogyepkUBaHNA nepenagos 3HauyeHWil NUKCENoB, YTO WUCMONb3YeTcs npu
noucke Ha n3oBparkeHun rpaHnL, o6 HEeKToB.

MoxeT  noTpeGoBaTbc  npeobpasoBaHne  reoMeTpUydecknx
XapaKTepucTMK M300paXKeHuil: MOHTaX (Mo3auka) usobpaxeHud us
OTAENbHLIX CHUMKOB WM UX (PParMeHTOB; Bbipe3aHWe HYXHOro
hparmeHTa; TpaHchopMUpoBaHue CHUMKa B Kkakyto-nnbo
KapTorpaduyeckyo NpoeKLmio 1 Ap.

CospaHne pasimyHbIX LBETOBbIX KOMMNO3WLUIA NO3BONAET NofyYartb
UBeTHble n306paxkeHuss B YCMOBHbLIX (MOXHbIX) U NceegouseTax, uTo
ABNAETCA O4HUM M3 cnocoGoB oBpaboTkM MHOTOMEpPHbIX BUAEOAAHHbIX.
MpuMepbl CUHTE3a KaHanoB, NOAXOAAWMX ANA Ueneil gelundpupoBaHua
BOAHbIX OOLEKTOB W ofnpefdeneHus Nrolwagen, 3aHAaTeiX Jecamu,
nepHukamu, 6onotTamu, CenbCKOXO3ANCTBEHHBIMMN KYNbTypamu, ob6bekTamm
VNHMPACTPYKTYpLI NpeacTasneHsl B Tabnuue 8.1 [11].
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Tabnuua 8.1. — Npumepkl CMHTE3a KaHaNoB AaHHbIX Landsat

KomBuHauus
KaHarnos
Landsat 5,7

KombBuHauus
KaHanos
Landsat 8

WHTepnpeTauusa cnHTesa kaHanos

4,51

56,2

™y

Uucras, rnybokas BoAa BbIFNSAUT TEMHO
cuHen (novtn YépHoin). Ecnu B BOgE
cofepxuTcs BorbLLoe KONMYeCcTBo B3Becei
UnM 3TO MENKOBOALE, TO B LIBETE ByayT
npeobnagate 6onee cBeTNbLIE CUHME
OTTEHKU.

4,53

5,6,4

OT1a kombuHauus nmxHero, cpegrero VK-
KaHarloB 1 KpacHOro BUAMMOro KaHana
NO3BONAET YETKO pacnosHaTh rpaHuly
MeXay BOOON U CYLIEN N NOAYEPKHYTH
CKpbITbie AeTanu, NNoxo pasnuyaembie npu
UCNOMb30BaHUN TOMNLKO KaHanos BUAUMOro
ananasona. C 6onbLuol ToUHOCTbI0 ByayT
felmcpupoBaTbCsl BOAHbIE 00BEKTbI
BHYTpU cywn. B uenowm, yem Bbille
BMNaXHOCTb NOYB, TEM TEMHee OHa ByaeT
BbirNsA4eTh, 4To obycrnosnexHo
nornoweHnem sofon usnydenusa UK
AuanasoHa.

54,3

6,54

3p0poBasi pacTUTENbHOCTb BbIMMSIAUT APKO
3enéHoM, a NoYBbI — PO30BATO-NUMOBLIMN.
KomGuHauus oveHb yaobHa ansa nsydveHns
pacTUTENbHOrO NOKPOBAa Y LLMPOKO
ucrnonb3yeTcs ANs aHanuaa CoOCTOSHUA
NeCcHbIX coobLecTs v
CenbCKOXO3ANCTBEHHbLIX YrOaMA.

75,3

76,4

OT1a KoMbuHaums faét nsobpaxeHune,
Br1IM3Koe K eCTeCTBEHHbIM LiBETaM.
PactutensHocTb 0ToBpaxaeTcs B OTTEHKax
3eMEHOro, ypbaHnanpoBaHHbIE TeppPUTOPUK
BbIFMSAAT GenbiMy, 3enEHo-ronybbiMm 1
MasnuHoBbIMK. [pakTUyeckn nosnHoe
norriolleHne nsnyyeHus B cpegHem MK-
AnanasoHe BOLOM, CHErom 1 fibaom
NO3BONSAET OUYEeHb YETKO BbiAENATb
GeperoByo NMMHUKO U NOAYEPKHYTb BOAHbIE
00beKTbl Ha CHUMKE.
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8.1.6 [inA onpepeneHns MecTononoXeHnsa BogHoro obbekta u ero
rpaHuL ucrornb3yeTcs AelwmndpuposaHne — pacnosHasaHne o6bLeKToB Ha
CHUMKe NYTEM COonocTaBNeHUs U30BpaKeHNA C MMEIOLLMMUCS 3TanoHaMu u
3HaAHUAMU.

OTanoHamn MOryT ObiTb: ChneumanbHO MOATOTOBNEHHbIE CHUMKW,
TeMaTuyeckne KapTbl YacTu TEppPUTOPUIA, pesynbTaThl MonesbiX pabor,
KpynHomacluTabHble kapThl. B pesynbTaTe cOnocTaBneHwWs € 3TanoHamu
HaXOASATCA CXOAHbIE NPU3HaKK 1 06BLEKTY NpUcBanBaeTcs knace.

Mpu komnboTepHoMm  gewwndpuposaHnm 03  ucnonb3yoT
knaccudukaumio — TemaTudeckylo o6paboTKy, koTopasi nossonser
Npou3BOAWUTL aBTOMaTU3MPOBaHHOE pa3bMeHne CHUMKOB Ha Knacchbl
obwektoB. [Mpyu knaccudwmkaumn c obyyeHnem, 3agava CcoCToUT B
obHapyxeHUn Ha u3obpaxkeHun OOLEKTOB YXe W3BECTHbIX TUMOB, YTO
TpebyeT HeKoTOpbIX NMpeaBapuTenbHbIX 3HAaHUIA 06 nccregyeMom ydyacTke
3eMHO/i noBepxHocTW. Ha cHWMKe 3apJalTcA STanoHHbIE  Y4acTKy,
ABNAOLMECA TUMUYHLIMU  NPEACTABUTENAMU  BbIAENAEMBIX  KIAcCcOB
o6beKToB.

B cnyyae »k&cTkAX KnaccuukaTopoB, NPUHUMAETCA CTPOro
onpeAerneHHoe pelleHWe OTHOCUTENbHO MPWHAANEXHOCTU OOLEeKTOB
CHUMKa K HekoTopoMy knaccy. Msrkme knaccudukaTopbl OLIEHUBAKOT
BEPOSATHOCTb, C KOTOPON aHanM3upyeMmblii aNeMeHT U30BpaKeHUA MOXET
npuHaanexaTb BCEM paccMaTpUBaeMbiM Kiaccam NOKpbITUIA.

BaxHbiMm aTanom B npoiuecce Knaccudukauuu ABNAETCA oOueHKa
TOYHOCTU MOMYYEHHBIX U300paXKeHUi, KOTOpas MOXKET BbIMOSHATLCS Kak No
OaHHbIM  NONEBbIX M3MEpPEHWA, Tak U nNyTEM CpaBHEHWA C
COOTBETCTBYIOLUMMU TEMATUMECKUMM KapTamMm.

Hewmndpuposarnne  BoaHbIx  00bEeKTOB M onpegeneHue
MECTOMONOXEHUsI TpaHuubl uccrnegyemoro sogocbopa No KOCMUYECKUM
CHMMKaM NpOU3BOANTCH B COOTBETCTBUM C pasgenom 6.2.

8.2 NUamepeHusa cpeacTeamu nporpammbl ArcGIS

WHdopmaums no pabote ¢ nHctpymeHTamu ArcGIS npeacrtasneHa
B [25], [26], [27], [28].

8.2.1 PaboTa ¢ uupoBbLIMU KapTamu

8.2.1.1 OnpepneneHue cuctembl koopauHat. B ArcGIS Bce paHHbie
BBOAATCA B onpenenéHHom cucreme koopguHat. UuctpymeHTsr ArcGIS
[AT BO3MOXHOCTb COBMeLiaTb [JaHHble U3 PasfivuHbiX WUCTOYHUKOB U
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CUCTEM KOOPAMHAT, a TaKKe MO3BONAIOT BbIMOMHATb PasnUyHble
aHanuTUYeckne onepauumn Hag HUMK.

Ecnu paHHble UMEKT KOPPEeKTHYl cucTemy koopauHat, ArcGIS
MOXeET aBTOMaTN4YECKN UHTErPUPOBaTL UX "Ha NeTy" ¢ APYrMMU SaHHbIMU.

YToBbl  M3MEeHWTb  cMCTEMy  KoopAuHaT Habopa  AaHHbIX
ucnonb3yeTtcs  MHCTpymeHT  [Ipoeyupoeams. [lepep  npoBefeHUEM
mopdomMeTpuIEecKnx pacueToB Heobxoaumo nccrnegyemble
Tonorpacduyeckue faHHble CnpoeuupoBaTb B PEKOMEHOOBaHHYIO cUCTEMY
koopanHaTt. B ArcGIS HacunTbiBaeTcs cebitwe 4000 daitnos npoekuumin, a
TaKKe MMEETCHA BOIMOXHOCTb CO34aHNsA NOsib30BaTENbCKOW NPOoeKLMA.

UTobbl y3HATb, onpeaeneHa Ny CUCTEMa KOOPAWMHAT WCTOYHMKA
OaHHbIX, Heobxogumo BbIOpaTh NpaBOW KHOMKOW Crioik Ha naHenu
CodepxaHue (Contents) > Ceolicmea (Properties), B pesynbTaTe
oTKpoeTcs auanoroBoe okHo Csolicmea crod. Heobxoaumo Bbibpatb
BKNaAKy McmouHuk 1 pasBepHyTb rpynny [lpocmpaHcmeeHHas npusaska.

OnAa  n3MeHeHWst CUCTeMbl KoopauHaT KapTbl Ha  naHenu
CodeprxaHue Heobxogumo BblGpaTb NpaBol KHOMKOW KapTy W OTKPbITh
puanorosoe okHo Ceolicmea kapmsb! (Map Properties). [Janee, oTKpbITb
Bknagky Cucmema koopduHam.

Tekywas cuctema koopauvHaT KapTbl OTODpaxkaeTcsa B 3arorioske
cTpaHuupl ceoicTe. Heobxoaumo oOTKpbITb ccblky «CBefeHus Ans
npocmoTpa MHdopmMayuM o cuctemMe kKoopguHat». [ns noucka cuctembl
KOOPAUHAT MOXHO MCMNOMb3oBaTb OUNLTPblI M KOHTEKCTHbIW nouck. lMocne
BbiOOpa cucTEMBbl KOOPAWHAT HEOOXOAUMO BhIOENUTE €€ NPaBoi KHOMKOW!,
W NOSsIBATCS onuun, nossonstowne obasute eé€ B cnucok M3bparHHoe.

YUToBbl yCTAHOBWUTL TaKYlo e CMCTEMY KOOPAUHAT KapThl, KaKk U Yy
OfHOro M3 CNoée Ha kapTte, Heobxoaumo OTKpbITb nanky Criou (Layers) u
packpblTb cuctemy KoopauHat. [locne packpbiTUs cuctembl KoopauHaTt
GynyT BUAHBI BCE CMOMU, B KOTOPbIX OHa MpUMeEHeHa. 370 nonesHo, korga
Heobxoaumo ybeanTbCsi, UTO BCE CNOM KapTbl HAXOAATCA B OOHON cUCTEME
KoopAuHar.

Ans ycTaHOBKW TakKoW Xe CUCTEMbI KOOPAWHAT KapTbl, KaK y Crosi, He
HaxoAsLeroca Ha kapTte, Heobxoanmo BBecTn Vmmopm & n yKasaTtb nyTo
K UCTOYHMKY [aHHbIX (NN paHee coxpaHeHHoMy daiiny “.prj), cuctema
KOOPAUHAT KOTOPOro AOIKHAa ucnonbsosaTtbed. MoxHo gobaeuTte cuctemy
KOOPAUHAT K cnucky V3bparHoe, utobbl o6pallatbes k Hel cHosa [28].

8.2.1.2 NamepeHve gnvHbl BogoToka. [nuMHa nuHeiHbIX o6bekToB

onpenenaeTcsa cnenyowmmmn cnocobamu;
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-onpefeneHve A/NHblI OTAENbHON NUHWUM (PeKu, TopuM3oHTanu v Ap.)
MOXeT ObITb OCYLLECTB/IEHO C TMOMOLLbK UWHCTPYMeHTa W3mMepuTb
(Measure) > nuHa (Length). Ecnn npoussoguTcsi cymMMapHOe U3MepeHne
HECKObKNX 06BHEKTOB, TO HEO6XOAMMO BKAUNUTL KHOMKY |;

-ecnn uudpoBas kapTa co3gaHa B ONpeAesieHHOl npoekuun, TO
UH(OpMaLMs 0 ANIMHE NMHUKU (BOAOTOKA) COLEPXUTCA B COOTBETCTBYIOLLEM
none atpubyTusHoi Tabnuubl (Length);

-MeTafaHHble UMpoBLIX ToMnorpaduyeckux KapT Poccuiickoi
denepaunn coaepxart CBEAEHUSI MO KPYNHbIM U CpeAHMM BOAOTOKaM - KX
ONVIHY W LUAPWHY.

Ha pucyHke 8.2 nokazaHO nosnyyeHue MHOpPMaLMU O ANINHE pPyudbsi
BUTUHCKOW U3 aTpUBYTUBHbLIX [aHHbIX W C MOMOLbO WHCTPyMEHTa
N3meputb (Measure).

PucyHok 8.2 - MonyyeHne nHopmaumm o AMHe BOAOTOKA C LM poBOii
Tonorpaduyeckoli kapTbl
8.2.1.3 M3mepeHne nnowagnm BogHoro o6bekta. lMnowab
NOSIMToHasnbHbIX 06BLEKTOB OnpeAenseTca cnegylowmmm cnocobamu:

-n3mepeHne naowaan oTAenbHOro nonuroHa (Bofgoem, BoAoc6op,
60/10TO, NeAHUK W Ap.) MOXHO OCYLEeCTBUTb C MOMOLLbI WMHCTPyMEHTa
N3mvepnTb (Measure) >Mnowaas (Area). Ecnv Heob6xoAMMo CyMMapHo
N3MepUTb HECKOJIbKO 0BBLEKTOB, TO TPeByeTCA BKMOUUTL KHOMKY X;

-ecnn uudposas kapTa co3jaHa B ONpeAenéHHoOW npoekuuu, TO
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UHopmaumMs o0 naouwannm BOAHONO O0ObekTa YyXe CcodepxXuTca B
COOTBETCTBYWOLWEM Nnofe aTpubyTuBHON Tabnuubl (Area);

-MeTajaHHble LWUPOBbIX Tomorpadguyeckux kapT Poccuiickol
degepaunn cogepxart cBefeHUS NO KPYMHbIM U CPegHUM BOJOEMAM - WX
naowasb u nepumeTp.

Ha pucyHke 8.3 nokasaHo onpejgeneHue njowagn osepa u3
aTpUBYTUBHbIX AaHHbIX.

PucyHok 8.3 - MHtopmaunsa o sogoeme, nosyyeHHas U3 aTpubyTUBHbIX
JaHHbIX LM POBONA KapThbl

8.2.2 Pab6oTa C KOCMWUYECKNMU CHUMKaMM

8.2.2.1 OpraHusaumnsa pacTpoBbIX JaHHbIX.

MO ArcGIS nopgepxusaetr 6onee 100 dopmatoB pacTpoOBbIX
JaHHbIX. B TOM u4ucne: CceTOYHble MOAEeNu fAaHHbiX, aspodoTo w
KoCcMuyeckne CcHuUMKM [25]. MOXHO 3ajaTb, Kakme MpoAyKTbl AOJSDKEH
pacnosHaBaTb ArcGIS: HacTpoika >(Customize) Onuum ArcMap
(ArcMapOptions) > PacTp (Raster) > ®opmaThbl chaiinos (FileFormats).
OTKNoYeHne Hencnosb3yemblx npoAyKTOB MOXeT NoBbICUTb
npou3soanTenbHocTb ArcGlIS.

B ArcGIS npumeHsaTcs Tpu cnocoba opraHusauumn, XpaHeHus u
ynpas/feHNs pacTpoOBbIMU [aHHbIMW: Habop pacTpoBbIX AaHHbIX, Habop
[aHHbIX MO3auKku, Katanor pacTpos.
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Habop pacTpoBbIx AaHHbIX — NoGoi noaaepXuBaeMblil PacTpoBbIN
opmaT, OpraHN30BaHHbLI B OAMH WNU HECKOMbKO kaHamnoB. Heckonbko
nocnepoBaTenbHbiX HAGOPOB PacTPOBLIX AaHHbLIX MOFYT ObiTb COEAMHEHDI
BMEcTe (nMocTpoeHa Mo3auka wu3obOpakeHuil) B eAuHbl, OGONbLLONR,
HenpepbiBHbIA Habop pacTpoBbIX AaHHbIX. Ha ocHosBe HabopoB pacTpoBbIX
OaHHbIX CTPOATCA AaHHbIE MO3aNKN 1 KaTanorv pacTpos.

Habop AaHHBIX MO3auMKM — COBOKYMHOCTE HabOpOB pacTpoOBbIX
AaHHbIX (M300paXkeHuid), XpaHALWAsACA Kak KaTanor u oTobpaxaemas Kak
€AUHOoE MO3auyYHoe n3oBpaXxeHne Unu oTAEnNbHbIE N306paxkeHns.

CHuMKM B Habope [AaHHbIX MO3aWKu MOTYT MOJIHOCTBIO WIK
YaCTUYHO MepeKkpbiBaTbCs, HO ObiTb Nony4yeHbl B pasHbie gatbl. Habop
LaHHbIX MO3auku — 3TO uaeanbHbil Habop [aHHbIX ANs  XpaHEeHUs
BPeMEHHbIX faHHbIX. MOXHO 3anpocuTb Habop AaHHbIX Ans oTo6GpaxeHus
MO3auKu1 B COOTBETCTBUM C aTPMByTOM AaTbl Unu Bpemetu [25].

KaTtanorom pacTpoB siBNsieTcA Konnekuuss HabopoB pacTpoBbix
LaHHbIX, onpefeneHHas B dopmaTte Tabnuubl, B KOTOPON KaXkgas cTpoka
yKasbiBaeT Ha OTAEenbHblA HAabop pacTpoBbIX AaHHbLIX, BKHOYEHHbLIW B
kaTanor. Katamor pacTpoB 06biMHO wucnonb3yetca AnA oTobpaxeHns
COCeOHUX, MOMHOCTbIO MNKU YacTU4YHO HakfagbiBaloWUXCA CHUMKOB, Oes
NoCTPOEHUsi ogHoro 60MbLLLOro Mo3anyHoro Habopa pacTpoBbIX AAHHbIX.

Habop gaHHbIX MO3avkn nMeeT BonbLue BO3IMOXXHOCTEN U hYHKLWUA.
Moatomy, pekoMeHAyeTcsl YnpasnsiTh pacTpoBbIMW AAHHLIMU, VCMOMNb3YA
Habop AaHHbIX MO3auKW, BMECTO KaTarora pacTpos.

Tun pacrpa naeHtTucuunpyer MeTafaHHble, HanpuMep,
NPOCTPAHCTBEHHYIO NPUBASKY, AaTy NpUOBpeTeHns, TUM ceHcopa M ANNHY
BOJH KaHamnoB, a Takke dopmat pactpa. [JoGaBnsas pacTpoBble gaHHble B
COOTBETCTBEMM C TWMOM pacTpa, COOTBETCTBYIOWMNE METajaHHble
CUMTBIBAIOTCA W UCMONb3YIOTCH ANA onpepneneHua obpaboTku, KOTopyto
HYXXHO NPUMEHUTD.

Hanpumep, npu pobaeneHwn cHMMKa € KOCMWYecKoro annaparta
WorldView-2 pgaHHbie MOXHO onpegenuTs no dainy "imd. dann "imd
COAEPXUT MeTaAaHHbie 0 Habope pacTPOBLIX AAHHBIX U MOXET YKasbiBaTb
Ha 0AMH UNK Heckonbko daiinos "tif [25]

8.2.2.2 [obaBneHne paHHbiXx Ha KapTy. Mcnonb3ys nNpoBOAHMK
Windows, HEO6X0AMMO HaiTh Manky, COAEPXKALLYI0 KOCMUYECKUA CHUMOK,
(Hanpumep, cHumka WorldView-2). 3Ta nanka o06bYHO coaepKUT
cTaHAapTHyl nocTaBky AadHbix [33 ¢ kocMmuueckoro annapata
WorldView-2  (komnnekT:  MynbTUCNeKTpanbHble (2  meTpa) +
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NaHXpomaTU4eCcKunii (50 cMm) KaHarsbl). Manka conepKIT
MyribTUCNEKTpasnbHoe usobpaxeHue, pa3butoe Ha YacTu (Tainsl). daiin ¢
paclumpeHnem “.imd COAEPXUT ornucaHue K MOCTaBMEeHHOMY Kagpy: Tvn
ceHcopa (satld), gata cnwémkm (firstLineTime), Homep kagpa (Catld) u
Bonbiwioe KonuuecTBo Apyrnx napametpos. [anka *_ PAN cogepxut
aHanoruuHbin Habop thaiinos, HO ANs NaHXPOMATUYECKOrO N30BpaXKeHUs.

Opyrue onepaTtopbl OPMUPYIOT daHHbIE C APYroll CTPYKTYpoi
nanok, Ho 0BbI4HO C TeM e Habopom uHdopmaLnu.

[Ana nankn ¢ MynbTUCNEKTpanbHbIMU U300paXeHUAMW W nanku ¢
naHxpomaTnyeckum usobpadkeHusmu ans daina ¢ paclumvpeHuem “.imd
3HAYOK COOEPXUT CMNyTHUK MO AuaroHanu. OTO O3Havaer, uto ArcGIS
NpoBé&n YTeHUe MeTafaHHbIX PacTpoBOro M30OpakeHus (ycTaHoBWM Tun
pacTtpa) u fobasun Ans nonb3oBaTenei pacTposkiit Npoaykt. PacTposblil
npoaykT obbeAuHAeT Bce Talnbl, YTOYHsieT Habopbl CcnekTpanbHbIX
kaHanoB 1 cosgaet Pan- Sharpening nzobpaxeHue.

MoxHo  pobasute B Tabnuyy — coaepxaHus OTAENbHO
MynbTUCNekTpansHoe un3obpaxenue (Multispectral) w3 pactposoro
npoaykta n pesynstaT cnuaHus (Pansharpen) [25].

8.2.2.3 MNMocTpoeHue nupaMuaHbiX CroéB U CTaTUCTUKK. MnpamuaHele
CrioM  UCNONb3YITCA ANA  MOBLILEHWS NPOM3BOAMTENbHOCTU.  OHu
ABNAIOTCA YNPOLLEHHO Bepcueit ucxogHoro Habopa pacTpoBbiX JaHHbIX.

Mupamuabl MOryT yckopuTb OTOOpa)keHWe pacTpPoBbIX AaHHbIX,
nokasbiBas TONMbKO HeobOxopgumble Ans  oToGpaxeHus  AaHHble
onpefenédHoro paspelleHus. [lporpamma aBTOMaTU4Yeckn BblOMpaeT
Hanbonee noAxoAsLWMiA YypPOBEHb NUPaMUAHbLIX CROEB B 3aBUCMMOCTW OT
macwraba oTobpaxkeHuss faHHbIX B OKHe nonb3osatens. Mpu otcyTcTBUN
nupaMnaHbIX CNoés Becb HAabop pacTpoBbIX AAHHLIX HEOBXOANMO CUMTATb
C AUcKa 1 NOCTPOUTbL NMUpaMUAHbIE CroU, YTODbI YMEHbLWMTL €ro pasmep.
370 AenaeTcs TONbKO OAWH pas.

MupamugHble cnou HaxogATCcsA B O4HOM chaine, KOTopbili 06bIMHO
coXpaHsieTcA C ucxogHbiMu pactpamu. Wmeetca gBa Tuna daiinos
nUpaMugHbIX Ccnoés: o63op (.ovr) U Habop AAHHbIX C MOHWKEHHLIM
paspetueHvem (".rrd).

CyulecTByloT Tpy MeToda nepecuyéta MUpamMugHbiX  CMOEB:
Gnuxkaiiluas OKpecTHOCTb, OunuHeilHas wuHTepnonauus, Kybuueckas
cBepTKa.

MeTtog «Gnwkaiwias OKpeCTHOCTb» WUCMOMb3yeTCA MO yMOMYaHuio
OpHako, aTOT METOA HE PEKOMEHAYETCS UCMONb3oBaTh ANs AaHHbIX [33.
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BunvHeiHaa uHTepnonAums u Kybuueckas cBepTka WCNOMNb3yWTCA ANs

CNYTHUKOBbIX CHUMKOB. [Mpu atom, BunuHeitHas uHTepnonsuus pabotaeT

BbicTpee, a Kybuueckas cBepTka gaeT Gonee peskoe nzobpaxeHue.
CyuwiecTtByeT Tpyu crnocoba nocTpoeHUs NUpamMuaHbIX Croés:

—npu pobasneHun Habopa  pacTpoBbiX  [aHHbLIX  Mporpamma
aBTOMaTM4ecKW  npepnaraeT  MOCTPOWTb  NUpaMuaHblie  crow
(BuildPyramids);

— MOCTPOEHNEe NMPaMUgHbIX CIOeB U3 NpunoxeHus Kamaroe;

— UCMONb30BaHNE UHCTPYMEHTOB recobpaboTku.

8.2.2.4 WNHcTpymeHTbl 00paboTku pacTpoBbIX AaHHbIX B ArcGIS.
CyujecTBYEeT HECKOIbKO cnocoboB Bbi30BA MHCTPYMEHTOB ANns 0bpaboTim
pacTpoBbix usobpaxernuit B ArcGIS:

— okHO AHanus nsobpaxexun (Image Analysis);

— UHCTPYMeHTbI reoobpaboTku npunoxerus Spatial Analyst;

— UHCTPYMEHThI reoobpaboTku U3 rpynnel YrapaeneHue 0aHHbIMU,
— UHCTpyMeHTbI naHenu lTpocmpaHcmeeHHas npussska.

OxHo Awnanus usobpaxeHul (Image Analysis) noppepxvsaet
aHanus pacTpoBsbiX AaHHbIX B npurnoxeHun ArcMap c konnekuuein yacto
MCMONb3yEeMbIX BOSMOXHOCTEMN, NPOLECCOB 0TOOpaXEHUA U MHCTPYMEHTOB
n3MepeHus.

YTo6bl pasBepHyTb OKHO AHanu3 uszobpaxeHul (ImageAnalysis),
Heobxoaumo OTKPbITb NYHKT MeHw Okna (Windows) > Awdanus
usobpaxerull (ImageAnalysis) (pucyHok 8.4).

EcTb HecKONnbKO KOMMOHEHTOB [aHHOr0 OKHa — CMWUCOK CII0éB,
Onyuu (Options), naHens OmobpaxeHue (Display), nanens Obpabomka
(Processing) v nanenb Mamepenue (Mensuration).

Cnucok Cnoés — 9TO OTPaXKeHNe BCEX PacTPOBbIX CMOEB B aKTUBHOM
dpeiime aaHHbIX, BKoYas crioil nsobpaxeHua Habopa JaHHBIX MO3auky,
cepsuc nsobpaxeHuit. Criol kartariora pacTtpoB He BUAWM U HE MOXeT
MCNonb3oBaThCA B OKHe AHanu3 usobpaxeHul (Image Analysis). Cnucok
CMOEB MO3BONIAET MOMYYNTb AOCTYN K AMANOroBOMY OKHY CBOWCTB Crosl U
yaanute crou.
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PucyHok 8.4 - Bbi3oB dhyHKLMM AHann3 n3obpaxenuin (Image Analysis)

Ha naHenun OTo6paxeHue (Display) cogepxXatca WHCTPYMEHTbI,
ncnonb3yemble ANS YNydlweHus Busyanusauuym AaHHbiX. OHW BK/OYAIOT:
perynaTopbl KOHTpacTa, SAPKOCTM, raMMmbl W MPO3PayYHOCTW; ONuuio Ans
MNCMO/Ib30BaHMA AMHAMUYHON HacTpoiiku anana3oHoB (DRA)\ MHCTpyMeHT
«lL7Topka» (Swipe Layer) n Mepuatowmin cnoii (Flicker Layer) ans
CpaBHEHUSA ABYX CMOEB NEPEKPbLIBANLLNXCSA AAaHHbIX.

MaHene, O6paboTka (Processing) nossonder moaMuUMpoBaTb
OaHHble C noMowblo Haubosiee UCNONb3yeMbIX CNocoboB 06paboTKu
n3o6paxeHnii. 3T cnocobbl BKAKYAKT: Bblpe3aHue, CO3[aHne Mackw,
co3gaHve mosauku u ap. [py MCNONb30BaHWM WHCTPYMEHTOB AaHHOWN
naHenn HoBble BPeMEHHble C/iou f06aBNAITCA B CNNCOK CNOEB ¥ Tabnuuy
copepxaHns. MOXHO COXpaHUTb NOMYYEeHHbIR halin cnos.

MaHene W3mepeHne (Mensuration) COAEPXWUT WHCTPYMEHTbI AN
M3MepeHns PpaccTosHUA, Yrna, BbICOTbl, nNepumeTpa W nAoWaaM Ha
n3obpaxeHnn (Habope pacTpoBbIX AaHHbIX WM Habope AaHHbLIX MO3aunkn)
C ucnonb3oBaHWeM WHopMauunm ceHcopa. MOXHO ucnonb3oBaTb B
KayectBe nogsoxkm LUMP ansa  onpegeneHus  MopdOMeTpUyecKux
XapaKTepucTK BOAHbIX 06BEKTOB NO NOBEPXHOCTM [25].
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8.2.25 YnydweHne BU3yasibHOro Kayectsa CHUMKa. lNMaHenb AHanns
N306paKEHN COAEPXUT WHCTPYMEHTbI, WCNO/ib3yeMble ANS YAYyYlIeHUs
BHELUHEro Buja M306paxeHunii.

MeTton PacTsxkka  (Stretched) oTo6paxaeT  HenpepbiBHblE
3HayYeHMsl a4eek pacTpa Mo BCeil LBETOBON LuKae;

PacTsaxka (Minimum-Maximum) npumeHseTcs K Na0THO
CrpynnMpoBaHHbIM  3Ha4YeHUsIM  nukceneii. PacTshkka no  cpepgHe-
KBapaTUYHOMY OTK/IOHEHWIO 4acTO WCMOJSIb3YeTCA [A/1I8  OCBET/IEHUSA
TeMHbIX HA6OPOB PaCTPOBbIX AaHHbIX;

laMma paccmaTpuBaeTcs  Kak CTeneHb  KOHTpacTa  mexay
NPOMEXYTOUYHbIMW 3HAYEHUSMWN Ceporo B Habope pacTpoBbIX AaHHbIX. MNpu
3TOM He 3aTparvBaloTCs 3HavyeHus 4YépHoro u 6esioro B Habope AaHHbIX,
MCNONb3YIOTCA TObKO NPOMEXYTOUHble 3HaYeHus. Mcnonb3ysa Koppekuuio
rammbl, MOXHO ynpaBnsATb 06Lieli APKOCTbI0O Habopa PacTPOBbIX AaHHbIX.
3HayeHMa rammbl MeHblle 1 NpUMBOAAT K YMEHbLUEHUI0 KOHTpacTa B
TEMHbIX 06NacTAX W YBE/IMYEHWUIO KOHTpacTa B CBeT/bIX 06nactax. 7o
3aTeMHAeT u3obpaxeHne, HO 6e3 HacbIWeHWs TEMHbIX WM CBET/bIX
obnacteil um3obpaxeHusa. W o6bpaTHO, 3HadyeHMs rammbl 6onbwe 1
NPMBOAAT K YBE/IMYEHNIO KOHTpacTa B TEMHbIX 06/1aCTAX, TaKMX Kak TeHW OT
JepeBbeB, NOMOrarwT BblAeNUTb AeTann B 061acTAX C HA3KUMU BbiCOTaMu
npu paboTte c faHHbIMU penbeda. VI3MeHeHue rammbl BAMSET Takke Ha
COOTHOLIEHNE MeXAY KpacHbIM, 3e/1EHbIM U CUHUM.

Lna ynydweHns paspelleHusi LBETHOI0 M306paxeHus nNpou3BoAasiT
CMsiHWE MYNbTUCNEKTPaNbHbIX KaHa/loB C naHxpomatuyeckum (Pan-
Sharpening). B pe3ynbTate nonyyaetcs  MHOFOKaHa/lbHbIi  Habop
pacTpoBbIX [faHHbIX C pas3pelleHneM naHxpomaTU4yeckoro pacTpa B
o6nacTax ux HanoxeHus (pucyHok 8.5).

Quickbird 2,4m Quickbird 0,61m Pan-Sarpening 0,61m

PucyHok 8.5 -YnydweHne cHUMKa NyTéM C/IUSAHUA LBETHOIO U
naHxpomaTuyeckoro nsobpaxeHus
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Yr1o6hI NPUMEHUTDb TEXHUKY CNUAHUA C NAaHXpPOMaTUYECKUM KaHanom

K MHOrokaHanbHomy Habopy pacTpoBbIX AaHHbIX, HeoGxogumo BbIOpaTb
dyHkuuio CnusiHue (Pan-sharpen) B okHe AHanu3 usobpaxerul (Image
Analysis). 3TO no3BonWT BbLINONHWTL CIUAHUE «Ha nNeTy» W Aanee
COXPaHWUTb pe3ynbTaTbl B HAGOp pacTpoBbIX AaHHbIX.

Utobbl cosgaTb Habop pacTpoBbIX 4aHHbIX, KaK peaynbTaT CrUsHUA

C NaHXPOMATUYECKMM KaHanoM HeobxoauMMO MCMonb3oBaTb MHCTPYMEHT
Co3damb Habop pacmposbix GaHHbLIX ¢ naHXxpoMamuyeckoll Hacmpolkod
(Create Pan-Sharpened RasterDataset) [25].

1)

2)

4)

5)

Pan-sharpening cHumka:

ucnosnb3ys npunoxeHve Kamasoe, HeobOXoAMMO B nanke CHUMKa
OTKPbITb Nanku ¢ MyNbTUCHEKTPAribHbIMA U NaHXpomaTU4ECKUM
KaHanamu,

no6aBuTb Ha KapTy MynNbTUCNEKTpanbHOE W MNaHXpoMaTudeckoe
n3obpaxeHue;

B CNUCKE CNOEB OKHAa AHanu3 u3obpaxeHull HEOOXOQMMO BbIGENUTb
cnoit Panchromatic u ganee npnbnuanTbcsi K UCXOAHOMY paspeLLeHuio
uyépHo-Genoro usobpaxeHus, ucnonb3yd KHonky [lpubnusume K

paspeleHuro pacmpa;
Oanee Heobxogumo BeINONMHUTL Pan-Sharpening. B cnucke cnoes okHa
AHanus usobpaxeHull BbIAENUTH naHxpomaTtuyeckoe "

MynbTUCNEKTpanbHoe nsobpaxeHnsa u ganee B pasgene Obpabomka
Bblbpat CrnusHue. HoBoe w3obpakeHue, CO34aHHOE «HA NeTyy,
[06aBnTCS B MPOEKT,;

MOXHO U3MEHUTL cnocob cnuaHus. Beepxy okHa Ananus uszobpaxeHul
OTKpbITE OkHO Onuun. [lanee nepenTu Ha sknagky CnusiHue n BbIGpaTh
apyroi wmetopn, Hanpumep, Gram-Schmidt n HeoGxogumbii  TUN
ceHcopa. MNocne atoro Heobxogumo BeinoNHWUTL Pan-Sharpening ewé
pas;

MOXHO COXPaHWUTb Ha LUCK pe3ynbTaT cnusHus. nsa atoro Heo6xoaumo
BOCMONb30BaThCA (hyHKUMen 3kcriopm B okHe AHanu3 usobpaeHull,
UNK UCMOMNb30BaTh UHCTPYMEHT reoobpaboTku: OTKPLITL NpUIOXKEHUe
ArcToolbox, BbibpaTe Habop WHCTPYMEHTOB YrpasrneHue OaHHbIMU >
Pacmp > Obpabomka pacmpa > CosfaTb Habop PacTPOBbIX AaHHbIX C
NaHXpoOMaTU4YECKUM CIRMAHWEM > 3anonHWTe Heobxoaumbie mnons,
ucnonb3ysa metoz Esri. [Janee HeoOGXxoAMMO 3anyCTUTb WHCTPYMEHT
reoobpaboTku.
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OpToTpaHcopmmpoBaHmne CHUMKOB. HeTpaHcopmumpoBaHHoe
nsobpaxeHne Bcerga OyfeT VMeTb WCKaXeHUs, onpegensembie Kak
KOHCTPYKUMEW Kamepbl, Tak W pacrnosioXXeHWeM CMyTHUKA OTHOCUTESNIbHO
noeepxHoct 3emnn. B pesynbTate opToTpaHcopMauun  CHUMKA
UCKaXXEHUS yAansTCa reoMeTpuyecku.

OpToTpaHchopMMpoBaHMe pacTpoBbIX AaHHbIX B ArcGIS MOXHO
BbINO/IHUTL ABYMSI CMOCO6aMMW: UCNOMb3Yys OKHO AHaIN3 N306padkeHni um
NCMOMb3ysi UHCTPYMEHTbI reoobpaboTkm [25].

8.2.2.6 MpocTpaHCcTBEHHAas MNpuBA3Ka Habopa pPacTpPOBbIX AaHHbIX.
[nsa npocTpaHCTBEHHON NPUBA3KM HEMNPUBA3AHHbIX WM HEKOPPEKTHO-
NpMBA3aHHbIX CHUMKOB HEO6XO0AMMO MWCMO/Mb30BaTb OMNOPHbIE  TOYKK
(pucyHok 8.6).

PucyHok 8.6 - Mcnonb3oBaHne OMOPHbIX TOYEK AN NPUBA3KM dhaiina

Ona  3arpyskm cHumka B ArcGIS Heobxoaumo  BBeCTU:
daiin>0o6aBuTb fJdaHHble U cron (File>Add Data), He cosgaBas
nupamuganbHble cnou. 3aTeM BK/IOUYMTb NaHesb NPOCTPaHCTBEHHOWA
npvBAskun Bua>MaHenn MHCTPYMeHTOB> [pocTpaHCTBEHHAA NpUBA3Ka
(View > Toolbars > Georeferencing). MNpu Haxatum dyHkuum Tabnuua -
nossutca  nyctaa Tabnuua. Ecnm y6paTb rasiodky B OKHe
"ABTOHacTpoOIiKa'", kapTa He byaeT TpaHcOpMMpOBaTLCA MOC/AEe KaxAaown
HOBOW TOYKWM NPUBA3KN.

C noOMOLLbI MHCTPYMEHTa MPUBA3KM, HaXuMMas Ha nepeceyeHune
KOOPAMHATHbIX IMHWI Ha CHUMKE (UK Nto6ol 4pYroi Touke € U3BECTHbIMU
KoopgumHatamu) “ BTOPUYHO HaXumas NpaBOi KHOMKOW, BblGpaB MyHKT
"BBeCTU KOOpAMHATLI", BBECTM TMpaBW/ibHble KOOPAMHATbLI AN TOYKW.
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KoopauHatel fo/xHbl BBOAUTLCA B (hopmate DD.DDDDD (gecATuuHble
rpagycbl), ecnM KoopAuHaTbl npeacTaBfieHbl B Apyrom dopmare,
Hanpumep, DD MM SS, Heo6Xx04MMO MNEepPeBECTM UX B HYXHbIA dhopmar.
OT10T war Tpebyetca MNOBTOPUTL A/ GO/BLIMHCTBA TOYEK C W3BECTHLIMU
KoopAuHaTamMu Ha KapTe.

Mocne paccTaHOBKM HEO6XOAMMOr0O KojMyecTBa TOYek, B Tabnuue
HEeO6X04MMO  BKIKUNTL  (OyHKUMIO “ABTOHacTpoiika”. [MMpu 3Tom kapTta
TpaHcopMupyeTCs B COOTBETCTBMM C 3afaHHbiMW npmBaskamu. Ecnu
pacctaBneHo 6o0siblie 6-TU TOYeK, TO MOXHO BblbpaTb MOJIMHOMUASIbHYIO
WHTepnonsauui 2-ro  nopsgka. Ecnum  TpaHcdopmauua npuBoguT K
0YEBUAHbIM UCKAXEHWAM, Heo6X0AMMO MPOCMOTPeTb B Tabnuue HeBA3KM
TOYek Ha npegmeT 60NbLIONA cpefHeKBaApaTUYHOW OWKNOKU U yaanuTb WX,
noka pesyfnbTalT He CTaHeT YAOB/IETBOPUTE/IbHBIM  (PUCYHOK 8.7).
BHec&HHble B Tabnuuy KoopauHaTbl NPUBA3KA PEeKOMEeHAYeTCs COXpaHUTb.

PucyHok 8.7 - MpocTpaHCTBeHHasi NpPuBA3Ka ONOPHbIX TOUEK

Ana  npoBepku  NpaBWIBHOCTW  MNPUBA3KM  MOXHO  3arpysuTb
LM POBYO BEKTOPHYIO KapTy (B TOI Xe cucTeMe KOOopAuHar).

[nsa [OonoNHWTeNbHOW KOppeKuuM MpUBSA3AHHOTO CHUMKA MOXHO
[06aBUTb AOMOJIHUTESIbHbIE TOYKM MPUBA3KW. [ON1A yAy4yleHUs NpuBSA3KWY,
MOXHO HaiTW CBA3M OMOPHbLIX TOYEK C 6OMbLUMMU HEBSA3KAMMW W yAANNTb KX,
0oCTaBUB "Xopolune" cBA3N.

[Ana coxpaHeHus pesynbTata Heo6XoAUMO B MOZy/e MPUBA3KM
Bbl6paTh MpocTpaHCTBeHHasA NpuBA3ka > TpaHcopMMpoBaThb U ykas3atb
nyTb U Ha3BaHue paina. B ntore nonyuyntcsa HoOBbI hais, NpUBSA3AHHBLIA K
MCMnosb3yemMoit cucteme koopauHart [28].

ArcGIS He TpebyeT o06sa3aTefnbHOro npeobpasoBaHWs CHUMKa AN
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OTOGPAXEHUS €ro BMecTe C APYrMU MPOCTPAHCTBEHHbLIMU AaHHbIMU.
OpfHako, 3To cnefyeT chenatb, ec/iM Heo6X0AMMO aHaIM3UPoBaTh ero Uan
McnonbL3oBaTb B APYrUX  NporpaMmax, KoTopble He  pacrnosHaiT
NPOCTPAHCTBEHHYIO MPUBA3KY, XpaHsLLYyoCs B 0TAeNbHOM dhaiine [25].

8.2.2.7 Knaccudhukauma nsobpaxeHuii

B rpynne uHCTpymeHTOB MHOromepHblii aHanus (Multivariate)
npunoxexnna  Spatial Analyst cogepxutca naHenb  WUHCTPYMEHTOB
Knaccudmkaumnsa nsobpaxeHuii (Image Classification) (pucyHok 8.8).

PucyHok 8.8 - Knaccudukauma nsobpaxeHuii

B knaccuchukaumm nsobpaxeHuin ¢ o06yvyeHMem UCMNO/b3yTCH
cnekTpasibHble CUTHaTypbl, NOAy4YeHHble U3 obydyawwmx Bbl6opok. C
nomMowbio NaHenn WHCTpymeHToB Knaccudpmkaumsa msobpaxkeHuin (Image
Classification) MoxHO co3gaTb obydawuine BbI6GOPKM, COOTBETCTBYHOLLME
Knaccam, KOTopble HYXXHO W3B/eYb.

[Ona knaccudmkaymm n3obpaxeHnii Heobxoanmo:

1) po6aBuTb pacTpoOBbI NPOAYKT Ha KapTy;

2) oTkpbITb NaHenb Knaccudpmkaumss un3obpaxeHuii (HacTpoiika >
MaHenb MHCTPYMEHTOB)]

3) BblGpaTb HEOOGXOAUMbI CNOA M306paxeHnss B cnucke Croi]

4) Bbl6paTb  OAMH U3 WHCTPYMEHTOB  pUCOBaAHMA  Ha  MNaHenu
Knaccudpmkaumsa  n3obpaxeHnin. B Hannumm  Tpyu  AOCTYNHbIX
WUHCTpPyMeHTa ans pucoBaHus: MOJINIOH, OKPY>XHOCTb "
NPAMOYTO/IbHUK;

5) B npunoxeHun ArcMap Heo6xoAMMO onpeAenvTb naowagb, kotopas
NPUHAANEeXNT K U3BECTHOMY K/accy, HanpumMep, BoAHAs MOBEPXHOCTb,
ropofckas 3actpoiika, nec. o OkoHYaHUW pucoBaHus B MeHepmkepe
obyyaroLmx npumepoB 6yaeT co3faH HOBbIA knacc, KOToOpomy 6yayT
NMPUCBOEHbI UM, 3HAaYeHVe 1 LUBeT. MOXHO M3MEHUTb UMS U LBET;

6) M 5 MOXHO NOBTOPWTb HECKONbKO pa3 A/ KaxAOro K3 K1accoB U
3aTemM 06beAuHNTbL 06yyvarLne NpuMepbl ANA PasHbiX YacTell CHUMKA,;
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7) [nsi NPOBEPKMU LOCTOBEPHOCTU KNACccoB, 06pasoBaHHbIX HA OCHOBAHMM
obyvatomx  BbIGOpOK,  HeobxoaMMO  npoaHanusupoBaTb  UX
cneKkTpasnbHble XapaKTepucTUKW. [ris 3Toro UCMonb3yioTCH: OKHO
Fucmoepammbi, okHo  [uaspamMmbl  pacceusaHusi WM OKHO
Cmamucmuka;

8) coxpaHuTb co3fjaHHble W nNpoaHanuanpoBaHHbIe Knacchl MOXHO,

ncronb3ys npasylo KHonky, - Mewedxep obyyanowux npumepos >

Coslame ¢palin cusHamyp;

BbINOMHUTL knaccudukaumio no meToay MaKCUMarbHOro

npasgonofobua ¢ napameTpaMmu, 3afaHHbiMKA No ymonuaduwo. [Mpu

3TOM paccuYUTbIBAETCS BEPOATHOCTb, C KOTOPOW [AaHHbIA NUKCen

NpUHaANeXuUT K KakoMy-nubo knaccy;

10) oTKpbITb OKHO AHanu3 usobpaxeHuli w BbIAENUTb UCXOAHOE
usobpaxeHue. B paspnene AHanusz uzobpaxeHul BeiBpaTe mMeTopn
pacuéTta u sanyctutb ero. B Ttabnuue copepxaHus nosiBUTCH HoBast
Temartudeckas kapTa.

Mpouyecc knaccudukaumm 6e3 obyyeHUA HaxoAQuUT cneKTpanbHble
Knaccel B MHOrokaHaneHomM  WU300pakeHWM aBTOomMartuuecku. [ns
BBINONHEHNA Knaccuduvkauum 6e3 obyyeHWsa Ha naHenn WHCTPYMEHTOB
Knaccucbukayus  uszobpaxenuli  (Image  Classification) umeloTcs
WHCTPYMEHTbI ANA CO3AaHUA KINAcCoB U aHanM3a Ux kayecTea.

B BbIXOAHBIX AaHHBIX MOFYT MPUCYTCTBOBATb HEMpPaBUMbHO
KnaccupuumpoBaHHble Hebonblime obnactu. 3To Npuaa&ET U3obpaxeHuo
Kpanuyatbin BuA. 3pecb  HeobGXxoQuMO  NPYMEHWTb  MHCTPYMEHThI
nocTknaccudukayuoHHon obpaboTku npunoxenna Spatial Analyst [25].

9

~

8.2.2.8 lMpousBoacTeo usmepeHuin. B okHe Ananusz usobpaxeHull
(Image Analysis) copepxutca Habop WHCTPYMEHTOB Ans NpoBeAeHUs
V3MEepeHWit Mo pacTpoBOMYy U30BpaKEHUIO (CHUMKY).

WamepeHue pacctosHuA (gnuHbl) v nnowagn. WHCTpymeHT
PaccmosiHue (Distance) onpegensieT pacctosiHue mexay aAsyms u Gonee
Toukamu. WHcTpymenT [Tnowade (Area) paccuuTbiBaeT pasmep U
nepumeTp yyactka. Ecnu BknioveHa onuus MsmepeHue e 3D, ans Gonee
TOYHOro pacuérta ucnonbsyetcs LIMP.

WHctpyment  Mecmononoxenue  mouku  (Point  Location)
onpeaenseT KOOPANHATBI TOYKU.

WHcTpymeHT  [llonoxeHue  ueHmpouda  (Centroid  Location)
onpepenaeT MECTONONOXEHNE FeOMEeTpUYEcKoro ueHTpa obwvekra. Ecnu
BKINoYeHa onuusi MameperHue e 3D, ana Gonee TOYHOro pacdeTra BbICOTbI
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Heobxogumo nopxnounts LUIMP B okHe Ananus usobpakeHusi, BMecTe co
cnoem, B KOTOPOM BbINONHAETCH U3MEPEHME.

8.2.2.9 Cepsucbl u3obpaxeHuit Landsat. Ha 6ase unsobpaxeHuit
Landsat kocmuueckum areHtctBom NASA u USGS 6bin cosgaH npogykT
Global Land Survey (GLS) — apxuBHasi KONMeKUMs NyJwnX u3obpadkeHuii
Landsat npakTuyecku Ha Becb 3eMHON wap. FnobanbHble NOKPLITUA Gbinn
co3faHbl M3 CHUMKOB, Nony4YeHHbix B 70-x rogax, 8 90-x rogax u nanee [o
2011 roga (Tabnuua 8.2).

Tabrnvua 8.2 — Konnekuus apxusHbix usobpaxeHuii Landsat

. Oatbi

CbémKa Annapart CHYMKOB Pasmep apxusa
Landsat 1-3 (MSS) 1072-1983

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

GLS199G | Landsat 45 (TY) 1987-1997 975 GB

GLS20G0 | Landsat 7 ETM+- 1999-2003 2.18 7B

GL52005 | Landsat5 (1Y) 2003 - 2008 164TB
Landsat 7 ETM+ EQ-1ALI :
Landsat 5 (TY) }

GLs2010 | fandsats (1) 2008 - 2011 ;

Konnekuma apxuBHbIX M3obpaxeHun Landsat — 370 nonHoueHHble
CHUMKM CO creKTpanbHOW uWHdopmaumelr, YTo Mo3BONAeT NPOBOAUTH
TemaTudeckyto obpaboTky. Konnekuus goctynHa us ArcGIS Online [25].

8.2.3 UHcTpymeHTbl npunoxenus 3D Analyst

8.2.3.1 [JononHuteneHbil mopynb ArcGIS 3D Analyst obnagaet
LUMPOKUM AnanasoHoMm BO3MOXHOCTEMN NPOCTPAHCTBEHHOIO
MogenuposaHus u aHanusa. MoxHo cosgasaTtb, oTobpaxaTb Ha KapTe u
aHanuMaupoBaTb pPacTpPOBbIE AAHHbIG; OCYLUECTBNATbL  MOMHOLIEHHbIA
nepeBof AaHHbIX U3 pacTpoOBOro BMAa B BEKTOPHLIA U HaobopoT; nonyyaTb
HOBbl€ [laHHblE HAa OCHOBe CyLlecTBywLUmX, o6pabaTbiBaTh MHOPMAaLMIO
M3 HECKONbKMX CroeB [HaHHbIX; a TaKKe COBMELWaTb pacTpoBble U
BEKTOPHbIE JaHHble.

8.2.3.2 CospaHve, pepakTuposaHue u koHBepTupoBaHue TIN-
NOBEPXHOCTU. K WHCTPYMEHTaM CO3[4aHusi NOBEPXHOCTW HeperynsipHon
TpuaHrynaumoHHon cetn (TIN) oTHocaTtcss Cosdams TIN (Create TIN) n
Pedakmuposame TIN (Edit TIN), koTopble UCMONb3YTCA AfIA MCXOGHOTO
cospanua TIN gns onpegenéHHon obnactu U ansa JobGaBneHns BEKTOPHbIX
o6bekToB k TIN-mogenu, a Takke Pacmp e TIN (Raster To TIN), koTopkii
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KOHBEPTMPYET pacTpoByt (CETOYHYK) Moaenb nosepxHoctn B TIIM
Mofenb.

Ha pucyHke 8.9 npusogutca npumep cosgaHus TIN - NOBEpPXHOCTU U3
TOYEUHbIX, JIMHEWHbIX W MOJNFOHAsbHLIX OOLEKTOB. 3Ha4YeHUss BbICOT
penbeda gHa o3epa Hepegkoe noayyeHO M3 OTMETOK [yGUH Touek
npomepa, usobat/ropusoHTaneli, N(MHUN ypesa osepa.

LLLLIL, B
File Edit Viewjjookmarks

p v 8L wwmx|™

Drawing - KG Y |Q><A « £
Spatial Analyst- Led IgtVereistoe

39 Layers
H a Contur_grd

a Lake
v a Pramer_Garmin Create TIN From Features
8 O Promer_Lowrance

) ocomur_grd »J
a ,p tinJJeretskoe

8 O grd_Neretskoe

n 8o J Heigtsarce:  joONTOR — 3
8 O Mask

Tiergddteas:  (rerdlive

4 u] Tegwdiefied  [re>

PucyHok 8.9 - Mpouecc co3ganusa TIN-mogenun penseda gHa olepa u3
BEKTOPHbIX AaHHbIX LNK(POBOA KapThbl

MonyyeHHaa TIN-mogens penbepa pfHa o3epa Hepepgkoe
npeacrasneHa Ha pucyHke 8.10.

KoHBepTupoBaHne TIN-NOBEPXHOCTM B pacTpoBYyl (CETOYHYH)
NOBEPXHOCTb Tono B pacTp (Topo to Raster) ABnaeTcs
crneunanm3MpoBaHHbIM  MHCTPYMEHTOM, KOTOPbI  npefHasHavyeH AN
CO34aHus rMapoNorM4eckn KOPPEKTHbIX PacTpPOBbIX MOBEPXHOCTEN (MaTpuL
BbICOT) Ha OCHOBaHMW BEKTOPHbIX AaHHbIX KOMMOHEHTOB penbeda, Takux
KaK OTMEeTKU BbICOT W Fy6uWH, ropuMsoHTanu, usobartbl, MHUM BOLOTOKOB,
NMOSINTOHbI 038P U BOAOXPAHWAWLY, TOYKM JIOKA/IbHbIX MOHMXEHUA 1
NOJINTOHOB FpaHuL, n3yvyaemMbix BOLOCOOPOB.

8.2.3.3 CpepgHasa rnybuHa Bogoema onpefensieTcs B CBOMCTBax
nony4yeHHOV NOBEPXHOCTU penbeda fHa Bogoema. Tam Xe nosayyaem
MHGOPMaLMI0 0 MakcMManbHO rnybuHe sogoema. [4ns 3T0ro He0o6xo4UMo
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BbleNNTb KYpCOPOM MOBEPXHOCTb W, HaXaB MNpaByld KHOMKY MbILLK,
Bbi6paTb CBoiicTBa (Properties) B packpbiBlWEMCSA MeHK (pucyHok 8.11).

PucyHok 8.10 - TpuaHrynaunoHHas mogenb penbeda gHa osepa
Hepeukoe

PucyHok 8.11 - OnpegeneHne cpefHei rnybuHbl N0 CETOYHON MoAenu
Hepepgkoro o3epa
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8.2.34 CpepgHaa BbicoTa Bogocbopa onpegensercs aHanorMyHo
cpegHein  rnybuHe. [OnA  3TOr0  HE06XOAUMO  BblAEUTb  KypCOPOM
NMOBEPXHOCTb W, HaXaB MpaByld KHOMKY MbIwK, BbibpaTb CBolicTBa
(Properties) B packpbliBlWeMCS MeH (pucyHok 8.12).

Xanpuxoiapk - ArcMap - Arcinfo

PucyHok 8.12 - OnpegeneHune cpefHeli BbICOTbl Bogoc6opa peku
Xangnxonapk
B cBolicTBax MOBEPXHOCTM TAKXE MOXHO MOJyyYnTb MHOpMaUWo o
MUHUMasIbHOW 1 MakcumasibHOl BbicOTe Bogocbopa.

8.2.35 CpepgHuii  yknoH Bogocbopa. PyHkuMA «YKIOH (Slope)»
moayns ArcGIS 3D Analyst npuHMmMaeT BXOAHOW pacTp MNOBEPXHOCTU
(MaTpuuy BBICOT) W BblYMCASET BbIXOAHOW pacTp, cogepxalinii yKIoH B
Kax4on sdelike. UYeM HWXKe 3HayeHWe YKIOHA, Tem 6oniee MN0CKoi
ABMIAETCA 3eMHas MOBEPXHOCTb; YeM Bbllle 3Ha4yeHwe yknoHa, Tem 6onee
KpyTble CK/IOHbI PacnosioXeHbl Ha MOBEPXHOCTU. BbIXOAHOW pacTp yk/I0HOB
MOXET BbIYUCNATLCA B NporpamMmme B MPOLEHTaxX Uav rpagycax yknoHa.

MHCcTpymeHT YkioH (Slope) uvawe Bcero pabotaer ¢ Habopom
OaHHbIX BbICOT, KaK Moka3aHOo Ha pucyHke 8.13. bonee KpyTble YK/OHbI
3alTprXoBaHbl KPacHbIM Ha BbIXOJHOM pacTpe yK/1oHa.

OCHOBHble MapaMeTpbl WHCTPYMEHTa YKMNOH MpefcTaBneHbl B
Tabnuue 8.3.
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BXxoAHOW pacTp BbicOT BbiXO4HOI pacTp yknoHa (B rpagycax)

PucyHok 8.13 - BxoAHOI pacTp BbICOT (CneBa) U BbIXOAHOW pacTp ykioHa
(cnpasa)

Ta6bnuua 8.3 - MapameTpbl MHCTPYMEHTa YKIOH

MapameTp WHchopmaums
in_raster BxogfHolt pacTp noBepxHOCTU (Mofenb penbeca).
Output measurement EAnHULBLI n3MepeHus (rpagycbl WA NPOLEHTbI)
(mon.) BbIXOAHbIX AAHHbIX.
z_factor Ecnn koopauHaThbl X, Y W Z-3Ha4YeHUsi NpuBeAeHbI B OAHOM
(oon.) 1 TOR Xe cucteme KoopauHart, koaddumumneHT z = 1 (no

ymonuaHuio). ECy OHW OTNMYAKTCA, TO ANS Z AO/KHO
6bITb 3a/laHO COOTBETCTBYHOLLEE 3HAUYEHUe

out_raster BbIX0ZHO pacTp ykioHa.

[Onsa nonyyeHus yknoHa BblioupaeTtcsi TIN-noBepxHOCTb Bogocbopa,
npeobpasyeTca B CeTo4yHyl noBepxHocTb TIN to Raster, panee
BblGMpaeTcsa yHKuMa YKNOH (Slope), pasmep sA4veiiku AN NOBEPXHOCTU
YK/IOHOB U MyTb A7 3anMcK pe3ynbTUpyoLeil NOBepXHOCTH.

M3 CBOICTB NO/SIyYEHHON MOBEPXHOCTU YKNOHOB MOXeT ObiTb
onpegeneH cpefHWin ykNoH Bogocbopa HaxaTtueM npaBoil KHOMKW MbILWN.

8.2.3.6 MonepeyHble 1 NpPoAOSbHbIE NPOPUAN BOAHbIX O0OBHEKTOB
CTPOATCHA Ha OCHOBE CO3JaHHON LUcpoBOi Modenn penbeda MeCTHOCTH.
OHn hopmupyloTCa  BAONb  3afaBaeMblX nonb3oBatenem JuHWA. B
KayecTBe TakoW JIMHUM MOXHO WCNOMb30BaTb CPEAHION JIMHUIO Peku,
(papBatep (MPOAONbHbIE NPOPUAM) WA  NIMHUK, NEepneHANKYNsapHble
6epery (nonepeyHbie npodunn).

Ha pucyHke 8.14 nokasaHO NOCTpPOeHMe NnonepeyHoro npodwuns gns
BosnxoBckoro BogoxpaHunuwa ¢ y4éTom BOAOOXpPaHOW 30HbI (200 M OT
HIMY). Ha pucyHke 8.15 nokasaHO MOCTpoeHue diparmMeHTa npofosibHOro
npocunsa no NUHUKM papsartepa.

[aHHble nNpodunsa MOXHO 3KCNOPTUPOBaTb B TEKCTOBbI hopmaTt
*ixt, a 3aTreM nepegatb B APYyryl nporpammy Ans obpabotkm n 6onee
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AetanbHOW npopucoBku npodguns, Hanpumep, B EXCEL unn B8 CREDO. Ha
pucyHke 8.16 nokasaH QparmMeHT NPOAONbHOIO npopunasa BoONXOBCKOro
BoAgoOXxpaHunuuia, obpaboTtaHHbIn B nporpamme CREDO MopdocTtBop.
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8.2.3.7 MHcTpymeHT O6BbLEM ans noBepxHocTwu (Surface Volume)
ncnosb3yetca Ana pacyéta o6béma BOAbl B BOLOEME MPU Pa3HbIX YPOBHAX
BoAbl. B pesynbTate paboTbl MHCTPYMeHTa BbluMcadeTcs naowafb
NOBEPXHOCTU M 06BbEM MOBEPXHOCTU Haf YKas3aHHOI BbICOTOW uau 6a30BOM
NnockocTblo. [MOBEpPXHOCTb MOXeT ObiTb pacTpom wunam TIN. MapameTpbl
WHCTPYMEeHTa npeacTaBfieHbl B Tabnuue 8.4.

Tabnuua 8.4 - MapameTpbl MHCTPpyMeHTa O6BbEM
MapameTp MHdopmauns
in_surface BxogHasa pactpoBas unv TIN NOBEpXHOCTb, UCNO/b3YOWAasAca Ans

BbIUMCIEHUA NJoWaamn 1 o6bEMa.

out_text_  JononHuTenbHblli BbixogHon ASCII TekcToBbIl haiin ¢
file (aqon.) pasgenuTensiMn-3ansATbiMK, B KOTOPbIA 3anNUCbIBAOTCS pe3ynbTathbl
paboTbl MHCTPYMEHTA

reference_ ABOVE - 06bEM M N/0OWAAb BbIUYMCNAKOTCA HA/ BbICOTOIN NIOCKOCTW.
plane Vcnonb3yetca no ymonyanuwo. BELOW - 06BbEM 1 niowagb
(gon.) BbIYMC/IAOTCA MOJ, BbICOTONM nockocty (Plane Height).

base_z  BbicoTa M0CKOCTW, UCNonb3yemas A4/1s BbIYUCAEHWS naowaau u
(mon.) 06BbEMA.

z_factor KoadhdpmuymeHT, Ha KOTOpbIi YMHOXAKTCS BbICOTbl BXOAHOWA
(mon.) NOBEPXHOCTU ANA BblUUCAEHUS 06bEMA; MCNoMb3yeTca AN
npeobpasoBaHna eAnHUL, U3MEPEHNS Z B €ANHULBI U3MEPEHUS X, Y.
Mpun yctaHoBKe 3HauyeHuss Basosoii nnockoctu (Reference Plane)
BELOW (HWXE) Bbluucnsetca naowagb npoekyun v naowagdb
NOBEPXHOCTN AN €€ 4acTu, pPacnosiOKEeHHOW HMXKe ykasaHHOl BbiCOTbI
nnockocTun (Plane Height). O6bém 6yaeT nmofgcuuTaH Ana Haxoasawencs
noJ ykasaHHOI BbICOTO 4YacTW MOBEPXHOCTWU. Ha pucyHke 8.17 nokasaHo
ncnonb3oBaHue 6asoBoii noBepxHocTtn BELOW (HVKE).

PucyHok 8.17 - Ba3oBas N/0CKOCTb HaXOA4UTCA Bbllle MOBEPXHOCTH

PacuyéTbl BbIMOMHAKTCA € N0O6bIM 3afaHHbIM LWIAroM BbICOTbI
ypOBHA BOAbl. PekomeHayeTca pe3ynbTaTbl 3anlOMHUTb B TEKCTOBOM
paline n akcnopTupoBaTtb B Excel ansa ganbHeliwen obpaboTku.
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8.2.3.8 barturpacmyeckass n 06bEMHan KpuBble BOAOEMA.

B pesynbTate BbINO/IHEHUS pacyéToB 06BLEMOB WM naowajgein no
uncppoBoii mMofenn BONXOBCKOrO BOAOXpaHWAMLWA C MOMOLWb0 (DYHKUUN
O6BbEM (Volume) MoryT 6bITb NOMyYeHbl 3aBUCMMOCTM njowaam n obbéma
OT BbICOTbl YPOBHS BOAbl BogoxpaHunua (tabnuua 8.5) U NOCTPOEHbI
baturpaduueckas n o6bvEmMHas kKpueble (pucyHkn 8.18 - 8.19).

Tabnuua 8.5 - 3aBucumMocTb niowagm n 06bEMa OT BbICOTbl YPOBHSA BOAbI
BonxoBckoro sogoxpaHunuila (dpparmeHT)

ny6uHa ot Bbicota H, m Mnowaab O6bém, V KoMMeHTapim

HMY, m (B-C) 3epkana, F (km2  (MH. M3

-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 Hry
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 11371 452.93 ory

PucyHok 8.18 - baturpadumyeckas kpusass BonxoBcKOro BogoxpaHunuiia
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PucyHok 8.19 - O6bEMHas KpvBasi BonxoBCKOro BogoxpaHunmiia

8.2.4 WNHCTpyMeHTbl npunoxeHus Spatial Analyst

8.24.1 VHCTpYMEHTBI rpynnbl 'vaponorus (Hydrology)

UCMONb3ylTCA A1  MOAENVWPOBAHUS  ABWXEHWS BOAbl N0 3eMHOM
MOBEPXHOCTW MNyTEM W3BMEYEHWA T[UAPOSIOTUYECcKOl UWHopMauun u3
uncpposoii mogenu penseda (LLMP) [27].

[Ns  KauecTBEHHON pabBoTbl WHCTPYMEHTOB Trpynnbl Maponorus

HEeo6X04MMO BbIMOSIHEHME CEeAYOLWMNX YCIOBNIA:

- UMP pomkHa OblTb NOCTpPOEHA Ha OCHOBE KpynmHOMacLTabHbIX KapT,
NniaHoB UM NoApo6HOK ToNoreoAe3n4yeckoil CbEMKM yyacTka MecTHOCTY;
- bacceiiH uccnegyemoro BOAHOrO 06beKTa AO/MKEH 6bITb [OCTATOYHO

YBNTQXHEHHbIM U HE JO/KEH ObITb 3aperynMpoBaHHbIM.

Pe3ynbTaTtbl pa6oTbl WMHCTPYMEHTOB rpynnbl [ MAposiorMst 4acTto

[aNekn OT COBeplieHCTBA M UX Heo6xoAuMmo aopabaTbiBaTb BPYUHYHO.
Hanpumep, nuHuA BOAOPA3AEeNoB, MOJiyYeHHas Mo MaTpule BbICOT,
3a4acTylo «pexeT» MesiKne BOAOTOKU U T.A.

WNHCTPYMeHTbl  rpynnbl  TMAponorMs  MOryT — NPUMEHATbCS MO

OTAENbHOCTM 1 MCNOMb30BaTbCA NOCNeAoBaTe/IbHO A1 NOCTPOEHUSA CeTu
BOJOTOKOB WM BblaeneHus sogopasgenos (tabnuua 8.6)
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Tabnuua 8.6 - NHCTpPyMeHTbI rpynnbl Mnaponorus

VHCTpYyMeHT

BacceliH (Basin)

3anonHenune (Fill)
CyMMapHbIi cTok (Flow
Accumulation)

HanpaBneHue cToka
(Flow Direction)

[nvHa NuHUM cToka
(Flow Length)

J1oKa/ibHOE MoHMmXeHue
(Sink)

MpuBsi3Ka TOUKN YCTbS
(Snap Pour Point)

NaeHTudmkaymsa
BOAOTOKOB (Stream Link)

Mopsiaok BOAOTOKA
(Stream Order)

BogoToK B 06BbEKT
NPOCTPAHCTBEHHbIN

Bogopasgen (Watershed)

OnucaHune
Co3paéT pacTp, cofepxaliuii KOHTypbI rpaHnL, Bogocbopa
(opeHaxHoro 6acceiiHa).

3anosiHaeT NnokKasibHble NMOHWXEHUSA B pacTpe NOBEpPXHOCTU AN
yoaneHuna HE60/bLINX OLWNOOK N HETOYHOCTEN OaHHbIX.

Co3paéT pacTp NoToKa HaKONIEeHUs B Kaxayr syeiiky. MoxHO
[OMOJIHNTE NIbHO NMPUMEHUTbL hakTop Beca.

Co3paéT pacTp HanpaB/ieHMs CTOKa U3 KaxAoi A4eiikn K cocegHel
AYelike BHM3 NO CKNOHY HanbOoNbLUen KPYTU3HbI.

Bbluncnaert pacctosHue BBEPX UAN BHU3 MO TEYEHUIO, WU
B3BELWIEHHOE pacCcTtoAHMne, BAOIb NOTOKa ANnA Ka)K,EI,OVI aYeiku.

Co3aaéT pacTp, onpeaensiolmnii 1oKanbHbie MOHWKXEHNUS UK
paiioHbl BHYTPEHHEro apeHaxa.

MNpnBA3bIBAET TOUKM YCTLEB K siyeinke ¢ HaMbobLINM CyMMapHbIM
CTOKOM B npepaenax 3agaHHOro pacCTtoAHUA.

MpucBavBaeT YHUKa/bHblE 3HAYEHUS CEKLMSAM PacTpOBOiA
NMHeliHOI ceTn, pacnosioXeHHbIM MEeX/Y COUIEHEHUSIMU NINHWIA.

MpuceavBaeT unc/o, onpeaensiollee NopsgoK, cerMeHTam pacTpa,
npeacTaBNsAoWMUM CETMEHTbI IMHENHONR ceTu.

MpeobpasyeT pacTp, NpeacTaBNAwLWmnii NNHERHYIO CeTb B
BEKTOpPHble 0OBbEKTLI, MPeACTaBNAILWNE CETb NINHUIA.

OnpeaensieT BOAOC60PHY0 061aCTb, PACMONOXEHHYHO Bblllie
Habopa siueek pacTpa.

obnacTtb

B  KOMNbHOTEPHOM npeacrasfieHAn  BOA0COG0pHas
npencTaBnseT coboli TeppuTOpUo, C KOTOPOI OCYLLECTBNSAETCA CTOK BOAbI
B «TO4YKy cTBOpa». CeTb, MO KOTOPOV MepemeLliaeTcs BOAQ, MOXHO
npeAcTaBuUTb B BUAE [epeBa, r4e OCHOBaHWe [epeBa SBNSAETCA «TOYKOM
cTBOpa». BeTBu AgepeBa - BOAOTOKM (puCyHOK 8.20).

FpaHunub BOAgOC6OpPOB

Toukn / ) 1/ J
TMAPONOTrMYECKUX \) /
CTBOPOB, NOCTOB, Y / "\
ycTbes pek J \ I \
/ \ Xms* e / Bopgoc6op
_________________ | NNN[N(GacceliH,
X B — -y o6nacTb
/ / \ a ApeHWpoBaHuNS)

PucyHok 8.20 - Bogocbop pekn
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8.24.2 [na nonyyeHUs  MAPONIOMMYECKMX  XapaKTepucTuk
NOBEPXHOCTW HEeOoBXOQMMO onpedenuTb HanpasneHue CToka U3 Kaxaon
AYElikM pacTpa. OTO OenaeTcs C NOMOLUbI WHCTPyMeHTa HarpaeneHue
cmoka (Flow Direction).

OTOT UHCTPYMEHT WCMONb3yeT MNOBEPXHOCTb B KauecTBE BXOAHbLIX
OaHHbIX ¥ BblJaeT pacTp, NOKasblBalOWMA HanpasrieHWe CToKa KaXaoWw
AYyeikn. EcTo 8 KOppeKTHbiX BLIXOAHbLIX HAanpaBneHWd OTHOCMTENbHO 8
CMEXHbIX SlYeeK, B KOTOpble MOXeT nepeiTu cTok. HanpasneHue cToka
onpefenseTcs HanpaBneHWem MaKCUMAarnbHOro MOHWKEHUA W3 KaxKaoM
avyeikn. Ecnu HaWgeHo HanpaBneHue Ccamoro KpyTOro MOHVDKEHMS,
BbIXOOHOMN fYEKE AaeTcs 3HaYeHWe, NpeAcTaBnsaoLLee 3TO HanpaBeHne.

Ecnu Bce cocepHue sveiikn Bbille, YeM obpabaTbiBaemas sueiika,
Takas siuelika byaeT paccmaTpmMBaTbCa Kak OLLMOKa B AaHHbBIX; OHA AOMKHA
6biTb 3anonHeHa A0 MWUHUMANbHOTO 3HAYEHUS BbICOTHI COCEAHUX SYEEK.
CTtok OyaeT ocyllecTBnATbCA B 3Ty sdeiky. OgHako B TOM cnydae, ecnu
nokanbHOe MOHWXKEHWe pasmMepoM B OfHY SuYElKy pacnonoXeHO Ha
U3Myeckom Kpaiw pacTpa, UNu B €€ OKPEeCTHOCTSX eCTb XoTa Obl oaHa
Avelika co 3HadeHneM NoData (HeT AaHHbIX), 3anoNHEHWA He NPOUCXOAUT
M3-3a  HEAOCTATOMHOCTU  WHcpopmauuu.  YTtobbl  ayellka  Morna
paccMaTpUBaTbCA Kak MCTMHHOE NOKanbHOE NOHWKEHWE ANA Hee JONKHa
BbITb MHpOPMALIMA MO BCEM COCEAHUM AYEKaM.

Ecrn cTok n3 OByX siyeek OCYLUeCTBNSAETCA APYr B Apyra, OHW
SBMNSIOTCA MNOKaNbHbIMU NMOHWKEHUAMU C HEONPEAENEHHbIM HanpasneHnem
cToka. Avelku, KoTopbie SBNAKTCA  IOKANbHbIMU  MOHMKEHUAMMU,
onpenensalnTca ¢ NOMOLWbLID UHCTPYMeHTa flokasibHoe noHwxeHue (Sink).
YT1oBbl MONyuuTb TOYHOE MpefcTaBreHue HanpasreHusi cToka Mo
NOBEPXHOCTH,  HYXHO  3aNOMHWUTL  NoKamnbHbie  MOHWXEHWs [0
MCNONb30BaHUSt MHCTPYMEHTa HanpasneHue cmoka .

8.2.4.3 Tpusszka moyku cmeopa (Snap Pour Point) npuBasbiBaeT
TOYKWN YCTLEB, NOCTOB, MMAPOSIOrMYECKUX CTBOPOB K AYeke ¢ HanbonbLUnm
CYMMapHbIM CTOKOM B Npefenax 3aaHHoro paccTosiHNS.

Ecrin BxogHble gaHHble TOYEK CTBOPOB MNpeAcTaBrieHbl B Buae
Knacca TOYEYHbIX OBGBbEeKTOB, OHWM BYAYT BHYTPEHHE KOHBEPTUPOBaHLI B
pacTp 4na nocnegytouen obpaboTin.

BbixoaHble OaHHble — 3TO LEMNOYUCHEHHBIA pacTp, Ha KOTOPOM
MCXodHbIE MNOMOXEHUS TOYEK YCTbEB MPUBA3AHLI K MECTOMOMNOXEHUAM C
BbICOKUM CYMMapHbBIM CTOKOM.
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8.244 JlokanbHOE MOHWXKeHMe - 3TO Advelika wn
NPOCTPAHCTBEHHO CMEXHbIX fYeeK, Hamnpas/IEHWI0 CTOKa W3 KOTOPbIX He
MOXeT O6biTb MPUCBOEHO HW OFHOTO M3 BOCbMW KOPPEKTHbIX 3HauYyeHwul
HanpaB/fieHWin B pacTpe HanpaB/ieHUsl CTOka. Takoe MpoMCXOAUT B TOM
cnyyae, ecnu Bce cocefHUe A4velikn Bbile, Yyem obpabaTbiBaemas sauveiika,
nnéo, korga [Be fA4veilkM nepeTekawT Apyr B Apyra, obpasysa netniio u3
OBYX fiYeek.

YT06bI TOYHO OnpefenuTb Hanpas/ieHue cToka W, cnefoBaTtesibHO,
CyMMapHbIli CTOK, slyylle Mosb30oBaTbCA HAbOpPOM AaHHbIX, B KOTOPOM HeT
NIOKanbHbIX NOHWXEHUN.

JlokasibHble MOHMWXEHUA B [aHHbIX MO BbiCOTaMm, Kak npaBwuio,
BO3HMKAKT M3-3a OWMWOBOK B AaHHbIX. 3TN OLWMOKM 3a4acTy) Bbl3BaHbI
MeToAamn BblGOpa OMNOPHbLIX TOUEK U OKPYF/IEHWEM BbICOT A0 Le/bIX Yncesn.
JlokanbHble MOHMXEHMA B [fAaHHbIX MO BbiCOTaM C pa3Mepom fAdveek 10
METPOB WM MeHee BCTpeyalTCA pefko, 3a UCKIYeHWeM NefHWKOB Wn
KapcToBbIX ob6nactei, W, B LENOM, MOryT paccMaTtpuBaTbCA Kak OLUMGKW.
Mo wMepe TOro, Kak YBeNMYMBAETCS pasMep A4Yeilku, KOIM4yecTBo
NIOKaNbHbIX MOHWXEHU B Habope faHHbIX 3a4acTylo TOXe yBe/m4MBaeTcs.

PekomeHgyeTcs onpefenuTb W yAanuTb JIOKasIbHbIE MOHWXKEHUA NpU
cos3gaHun LIMP. WHorga nonesHo 3HaTb [/1yOUHY NTIOKASIbHOTO MOHMKEHUS.
OTa uWHgopmauns MOXeT ObiTb WCNoAb30BaHa A8  onpegeneHuns
noaxogsLLero orpaHuyeHus no BbicoTe (Z limit) Ans  WMHCTPyMeHTa
3anosiHeHne fokanbHbIX NoHWxXeHwnd (Fill) wam ans noHumanus Tuna
OLWNBOK, NPUCYTCTBYIOWMNX B AAaHHbIX (PUCYHOK 8.21).

PucyHok 8.21 - Mpodu/ib 10KaNbHOIo NOHWXeHUN

8.2.4.5 WNHcTpymeHT Bogopasgen (Watershed).

UTo6bl onpeaenntb 061acTb BOAOCOHOPOB, HYXHO NpeaBapuTeNibHO
co3paTtb pactp, MNpPeAcTaBnAOWMiA HanpaB/ieHne CcToKa, C MNOMOLLbHO
nHcTpymeHta HanpasneHue ctoka (Flow Direction).

3aTeM HyXHO o6ecneynTb MeCTOMOIOXKEHUS!, A5 KOTOPbIX HYXHO
onpegenutb o6nactb BOAOCO60OPOB. lMcxofaHble SAYeilkm MOryT 6biTb
NPOCTPaHCTBEHHbLIMK O06bEKTaMU, Hanpumep, faMb6aMun UM BOLOMEPHbLIMU
noctamu, ANs KOTOPbIX HY)XHO ONpeAennTb XapakTepucTuku Bogocbopa.
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Ecnu gns onpefeneHus Bogopasgena WUCMnofib3yeTcs NMOporoBoe 3HauyeHue
CYMMapHOro CTOKa, TOYKaMu yCTbeB A/ Bogopasgena 6yayT coeanHeHus
CETW BOAOTOKOB, MOJIyYEHHble M3 CYMMAapHOro cToka. Takum o6pasom,
[OMXeH 6bITb 3a4aH pacTp CYMMapHOro CTOKa, a Takke MUHUMasibHoe
KOMIMYECTBO sYEeeK, KOTOpble COCTABASIOT MOTOK (MOPOroBO€ 3HA4eHue).
BbIXOZIHbIMY AaHHbIMW SIBNSIETCA pacTp BoAopasaenos (PUCYHOK 8.22).

PucyHok 8.22 - BbigeneHHble Bogopasgersl

8.2.4.6 dyHkuMsa BacceliH co3paéT pacTp, coAepXaljuii KOHTYpbl
ApeHaxHoro 6acceiiHa (Tabnuua 8.7).

Bogoc6opHble 6acceiiHbl BblAensaTca NyTEM onpeaeneHnus NuHui
BOZOpa3fenos Mexay 6acceliHamy. BxoAHOW pacTp Hampas/eHWs cToka
aHanM3upyeTcsi C Uenbl  MNOWCKA BCEX CMEXHbIX siYeek, KoTopble
npuHagnexart K OAHOW WM TOW Xe BOAO0COGOpHON ob6bnactn. BopgocbopHble
6acceliHbl co3galTca NyTEM pasMelleHuss TOYeK YCTbEB Ha Kpasx OKHa
aHanusa. Takxe OnNpeAenstoTCs  floKa/bHble  MOHMXEHMsA.  3arem
ycTaHaBnnBaeTcs 061acTb Bbllle KaXAONW TOYKM YCTbsA, W3 KOTOPOW
OCYLLEeCTBNAETCA CTOK B 3Ty TOYKy. OTO NPMBOAWUT K CO3[aHMI0 pacTpa
BOA0COOpPHbLIX 6acceiiHOoB.

Nyywnx pesynbtaTtoB MOXHO [A0OMTLCA, €CAu  Npu  co3faHun
BXOfHOro pactpa HanpasneHus ctoka (Flow Direction) 6blna BkauveHa
onuma CTOK 13 KpaillHUX siueek HanpaBrieH HapyXy (Force all edge cells to
flow outward). Bce sueiikn pacTpa 6yayT OTHOCUTbLCA K Kakomy-n6o
6acceliHy, gaxe ecny OH COCTOUT M3 OOHON AYeiiku.

Tabnuua 8.7 - MapameTpbl MHCTPyMeHTa Basin
MapameTp WHhopmaums
BxofHoOI pacTp HanpaBfieHWii CTOKa ANS1 KaXO0N svelike,

in_flow_direction_raster co3gaHHbIii C MOMOLLbI0 MHCTPYMEHTa HanpasneHue
cToka (Flow Direction).

Co3faBaemblii pacTp, cogepxallnii KOHTYpbl APEHaKHbIX

out_raster o
- 6acceiHoB.
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8.3 MiamepeHunsa cpegcteamu nporpammbl AutoCAD (Map 3D un
Civil 3D)

MHopmaumsa no paboTe c WHCTpPYMEeHTamMu AutoCAD
npeactasneHa B [29], [30].

8.3.1 MpuBsA3ka KOCMMYECKOro cHUMKa. Mepen Tem, kak Npou3BecTu
NPUBA3KY CHUMKa HeobxoAnMO y6eaunTbesa B NpaBWU/IbHOCTU
YCTaHOBJ/IEHHOM CMUCTEMbI KOOPAMHAT.

Ha naHenn VHCTpymMeHTOB BblI6paTb Bknagky «BctaBka» >
«PacTpoBoe u1306paxeHne» > BblGpaTb HYXHbI paiin > B OKHe
«BcTaBka Wu306paxeHuss» MOXHO 3ajaTb 3HAYeHWs TOYKM BCTaBKW,
mMacwTtabé wu  yron nosopoTa CHUMKa  BPYYHYlO W  ykasaTb
HenocpeacTBEHHO Ha 3kpaHe (pUCyHOK 8.23).

PucyHok 8.23 - BcTaBka KOCMW4YECKOro CHMMKa 6e3 reonpusBsi3ki B
pabounin chain
Mpy HanMuUM y KOCMUYECKOro CHUMKa alina reonpuBsa3KM HYXHO
Bbl6paTb Ha NaHesnM WHCTPYMEHTOB BkKNafaky «CocTaBneHwe kapTbl» Y
«306paxeHne» > «BcTaBka...» Bbibpatb wuma dalina v B
OTKpbIBLIEMCS OKHe «Koppenauus un3obpaxeHusi» BblibpaTb napameTpbl
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Koppenaygun y napameTpu BCTAaBKMN
(pucynok 8.24).
Koppenauus nsobpaxeHns
MNcTouHnk BcTaBka

MapameTpbl Koppenayum: Mo ymonuanuio

Touka BCTaBKU: Yron nosopota:
X 1459108.59 | 10.00 |
y: 17787249.12 I Macwra6:

z oo 41 |
Paspewenne
[11.8x11.8 TOYeK Ha eAunHuLYy

EANHULBI ANS TOUKN BCTABKM W paspelenns

EanHWUbIL: MeTpb!

Vmsi chaiina: D:\Temp\18_1_frl.C8_166_10_11 20170621_5648}.jpg

OTmeHa NpumeHnTh Cnpaska

Pucynok 8.24 - 0KHO « Koppenauymnsa u3obpaxerns»

Ha pucyhke 8.25 nokaszak pesynbrar
chunka Landsat-8 o1 07.08.2015

WeECTHOCTH.

PucyHok 8.25 - PesynbTaT BCTABKN CHUNKA C FTEONPUBA3KOI
07.06.2015) 8 nnak MECTHOCTH.

onpefenantTCA aBTOMATHYECKN

reorpaguyeckoin npuBA3IKH

C UCnonNbL30BaKHWeN LMWOPOBOTrO nNnaka

(Landsat-8 o7
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8.3.2 Mi3mepeHne anvHbl (BOAHOTO 06bekTa) Ha MI0CKOCTW.
CyuiecTByeT HECKOJIbKO CNOCO60B U3MEPEHUA AJ/INHBI Ha MIOCKOCTU:

1) wu3mMepeHue C NOMOLbI MKOHKU i.

BbibpaTb BKNagky «lnaBHas» > naHesb «YTUNUTbI» Yy «Pa3MeTutb» Yy
kA
«PacctosiHue» amm.

2) n3mepeHune ¢ nomoubio KomaHabl MISMEPUTBIEOM y gnvHa.

3) ¢ nomolbo naHenu «CBOWCTBa» MOXHO YBUAETb 3HAYEHWE [JIUHBbI
06bekTa, NpeABapuTesibHO BblAENB O6bEKT.

8.3.3 M3mepeHne reogesnmyeckoin AnvHbl (BOogHOro o6bekTa) Mo
NoBEPXHOCTW. [iMHa reofe3nyeckoil nuHuM — 310  pakTMyeckoe
paccTosiH/e no 3emse € YY4ETOM KPpUBU3HbI 3€MHOI NOBEPXHOCTMU.

CyuwectByeT HECKO/IbKO CMOCO60B W3MEpeHns reofesnyeckoi
ONVHBI:

1) u3MepeHne ¢ NOMOLLbIO UKOHKM
Bbi6paTh BKNagky «AHanM3» y naHenb  «@OMHCTPYMEHTbI» >

«[CeopaccTosiHMe» ©*. Pe3ynbTaTr 0T06pasnTCcs B KOMaHAHOM CTPOKe.
2) n3amepeHune ¢ nomoLbio KomaHgbl MAPDIST.
B komaHgHoW cTpoke AutoCAD oTobpasuTcsa pesynbTaT BblYUCIEHWIA.

8.3.4 VamepeHune nnowaan (BogHOro 06beKTa) Npous3BoamTCA
04HUM K13 CrOoco60oB:

1) n3mepeHue ¢ NOMOLLbI0 NKOHKN =>.
BbibpaTb BkNagky «FnaBHas» y «YTWINTbl» y «PasmeTuTb» Y

«Mnowaap» Yy B 3anpoce BBecTu «O» (0O6bEKT) Y BbliGpaTb 0OBLEKT.
2) namepeHme ¢ nomoubio kKomaHgbl MSMEPUTBIEOM.
Ha 3anpoc BblGpaTh - «/7» (nnowaab).

VI3MepeHns MOXHO MosyyuuTb NyTéM Bbibopa 06bekTa uavM nyTém
yKkasaHus Touyek Ha TOM 06bekTe, KOTOpblil TpebyeTcs usmepuTb. Mnowagb
1 nepumeTp BbIBpaHHOro 06bekTa oTo6paxalTcs B KOMaHAHON CTPOKe U B
nofckaske.

B KomaHAHOIN CTpoKe Heo6XxoaMMOo BbibpaTh AencTBue:

- 06BbEKT (BblUMCMIEHNE MoWaan v nepumeTpa BblGpaHHOro o6bekTa). lMpu
3TOM HYXHO CneauTb, 4To6bl 06BEKT He Bbln camonepecekawwmmes. Mpu
BbIGOpE HE3aMKHYTOI MOAWIMHWUW, 3HAYEHWEe MOoWaAN BblUNCAAETCH Tak,
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KaKk ecnu 6bl nocnegHAAa W nepBasa ToOYka 6bINn coegunHeHbl NnpAMbIM

0oTpe3koMm (pucyHokK 8.26);

PucyHok 8.26 - BbluncneHve nnowann He3amkHYTOW NOSNNHUN
[o6aBnTh naowanb (BKAYEHME pexuma gobaBneHuss n otobpaxeHue
06WMX COBOKYMHbIX W3MEpPeHWi A ANs nocnegoBaTtesfibHbIX 06nacTei,
yKasaHHbIX Nnonb3oBatenieM). MOXHO yka3aTb TOYKU U Bbl6paTb OOBLEKTbI
4NS BbINOMHEHMSA pacdeTa. Hanpumep, MOXHO BbliopaTb ABa 06bekTa An1s

pacueTta obuieli naowaan (pucyHok 8.27);

PucyHok 8.27- OnpegeneHne cymmapHoli nnowaan osep

BblUECTb N/OWAAb (BblUMTaHWE NOLLAAN BIOXEHHOTO 06beKTa U3 obLeit
nnowaan). MOXHO ykasaTb TOYKY BHYTPU BJIOXKEHHOT0 O6bEKTa um
BblOpaTh 06bEKTHI A4151 BbINO/IHEHMA pacyéTta (pucyHok 8.28).

03epo

PucyHok 8.28 - BblunTtaHue nnaowiaam octposa v3 niowagu osepa

3) m3mepeHue ¢ nomouiblo komaHabl CMUNCOK mnn ¢ nomMowbio naHenu
«CBolicTBa». 3HayeHne  nowaan  ob6bekTa  MOXHO  YBUETb,

npeaBapuTesnibHO BblAE/NB 06BLEKT.
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8.3.5 OnpepfeneHne LeHTpa BOAHOro obbekTa.

[na onpepeneHws reomMeTpuyeckoro LeHTpa M0CKol curypel B
AutoCAD Map Heobxo4MMO Ha NaHenu WHCTPYMEHTOB Bbl6paTb BKIaAKy
«CocTaB/ieHne KapTbl» > «[onuroHbl» Y «Co3paTb UeHTpouabl». B
OTKpbIBLIEMCS OKHe «Co3faHve LleHTpouaoB» > BblbpaTb 00bEKT, LEeHTP
KOTOporo HeobxoAumo onpefennts > BblGpaTb CNoil. B pesynbTate
NoABUTCS TOYKA reOMEeTPUYecKoro LieHTpa obbekTa.

8.3.6 Co3fgaHve Tononorum BoAHbIX 06BHEKTOB.

B AutoCAD npucyTCTBYKT (PyHKUMM paboTbl C TOYEYHOW, SIMHENHOWN u
naowanHon  Tononorvein. TomonorMsa  nNpuMMeHsieTcs AN NPOBEPKU
KOPPEKTHOCTM reomMeTpun W aHanmsa nNpoCcTPaHCTBEHHbIX AaHHbIX. Mpexae
Yyem aHanusnpoBaTb TOMNOMOrMIO, €€ Hafo co3faTh.

Ha naHenu WHCTPyMEHTOB BblGpaTb BkNagky «daHHble W aHanm3

KapT» > «Tonosoruns» > «Co3gaTb»

[na pacyéTta rycToTbl PeYHOW CeTW HyXHa A/IMHA BCeX BOAOTOKOB
b6acceliHa. Ee MOXHO ObICTPO oOnpegenuTb C MOMOLWbO IMHEHON
(ceTeBoit) Tononoruu.

Mnowaan nonauroHanbHblx 06bekToB (03&p, 6070T, /Eecos,
nefiHNKOB W T.A.) AaHHOro 6acceiiHa MOXHO BbIYUC/IUTL C MNOMOLLbBIO
NoNroHanbHoOM Tononornn. OAHOBPEMEHHO C CO3faHWEM MOUTOHAaNbHON
TOMOMOrNK aBTOMaTMYeCkn OpPMUPYETCA TeOMEeTPUYECKNIA LeHTP KaxXaoro
naowagHoro o6bLekTa.

MopdomeTpuueckas nHchopmayms C03aHHo TOMONOTUN
3anucbiBaeTcsl B CTAaTUCTWKY. Hanpumep, Ans BOAOTOKOB B CTaTUCTUKY
3anuilieTcs KO/IMYecTBO M3MEepPEHHbIX BOLOTOKOB, MX CyMMapHas AnuHa, a
Takke CpefHsia, MUHMMasbHas W MakcumasnbHasi ANMHbI BOAOTOKOB. [ns
nnowanHbix 06beKkToB (03€p, 60/M0T, NecoB, eJHUKOB U T.A4.) B CTATUCTUKY
3anuiieTcss WX KOJIMYecTBO, CyMMapHas niowadb, a Takke CpefHsis,
MUHMManbHas U MakcumanbHas naowagu.

[na npocmoTpa CTaTUCTMKM Heo6XOoAMMO BblGpaTb  BKIAAKY
«aHHble 1 aHan3 KapT» >m «Tornonorus» > «YrnpasfeHue» >
«CTaTunucTunka» (pucyHok 8.29).
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Y? O Knaccuueckoe paGodiee. Autodesk AutoCAD Map 3D 2015  BunvGuHO_BAXP_6Gacceiin_oNe ks,
Beraska  Gopmar  Cepeuc  Pucosadve  Pasmephl  Pepaktuposats U 11PIAW IMU11AP1W rA811181spr CNAC
>eyaha_bas* Bunubuto_sxp_6acceiim_old* .

»®Via & T A 2 A1 A - K a

NaCCUYEC. ..HCU-0V. amn 1

_maptopostats

PucyrHok 8.29 - Nonyuenne wophomeTpuyeckodh noopuaymm 0 BOJHBX
0Of6vekTax CcNOMOULbLH CO3AAHMA TONONOTUU MW NPOCHOTPA €€ CTATHCTHKN.

8.3.7 NocTpoerue yuoposoih wogenm pensveda Bogocbopa.

Ina nocTpoewus nosepxwoctTn sogocbopa wa nanenn «O6GBNACTHb
UHCTPYMEHTOB» subparts «nOBerHOCTb» >- <<C03,D,8.Tb NOBEPXHOCT b».
B Orkpusuencs okie «Co3gaHME TMOBEPXHOCTMU» & cnucke « TWUM»
sub6pats «[MOB-Tb TIN». Janee 3agarts Wudg nN0BEepXHOCTH, Onucanme o

ctunb (pucynok 8.30).

Pucynok 830 - 0KHO « Co3fanme NOBEPXHOCTH»
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Ecnn B cTpoke cTuneil oTobpaxaeTcs TONbKO «CTaHO4APTHbIN», TO
cneayeTt BbIGpaTh NYHKT «OTKPbITb» B CTpoke «Tun cpailna»  LLa6noHbI
yepTexei (*.dwt) _AutoCad Civil 3D (Metric)_RUS. Ecnu HeT wab6noHOB
CTWNIEN, TO MOXHO CO3A4aTb HOBbIM C HYXHbIMU NapamMeTpamMu.

Co3faHHaa MOBEPXHOCTb MoOka MnycTas, Heo6XoAUMO K Hel
[06aB/UTb  rOpU3OHTaIM UM BbICOTHble OTMeTkM. [na  pobasneHus
ropusoHTaneli Heo6xoaumo Bbi3BaTb «O6/MaCTb WHCTPYMEHTOB» *
«lMoBepxHOCTL» >A Llenesas noBepxHOCTL > «OnpefeneHue» >
«Fopu3oHTaNM» > «[Jo6aBnThb..» > OK > BblbpaTb «Bce ropmsoHTanm»
(pucyHok 8.31). [OnA pobaBneHUss BbICOTHbIX OTMETOK Heobxoanmmo
Bbl3BaTb NaHesb «06/1aCTb WHCTPYMEHTOB» > «[lOBEPXHOCTb» >
LleneBasn noBepxHoCcTb Yy «OnpegeneHve» A «lOynnbl TOYEK» >E
«[106aBNTb..» >mBblbpaTb «Bce TOUKu».

PucyHok 8.31 - OkHO «[Jjo6aBneHne faHHbIX ropusoHTane»

Ha pucyHke 8.32 nokasaHa co3fgaHHasd uudpoBas MoOAeNb
MecTHocTu (TIN-mMogenb Bogoc6opa BUANOGUHCKOTO BOLOXPaHUNMNLLA).

8.3.8 rmaponornyecknii  aHanns uudcpoBoii mMogenn penbeda
Bogoc6opa. Ha ocHoBe uudpoBoil Mogenu penbeda MeCTHOCTU MOXHO
npousBsecTu rMApPONOrMYecKunin aHanus: nocTpOUTb Bofocbopsbl,

onpeaenuTb MX CPeAHIo BbICOTY W YKNOH, NOMY4YUTb HanpasfeHusi CTOKOB
BOAbI U T.A4.
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Pucynok 8.32 - TIN-wogens Bogocbopa BOJOXPpPAKUNMNLA

no NUWHWAN TIN-wogenu penbeda BHYMCAANTCA 0b6nacTu
BO3MNOKHHX CTOKOB BOJH N0 noBepxHoCTH. Ha ocHoBe 3Tux ob6nacrei
onpepfgenanTCcs naouyagu sogocbopos.

Ha nawenn «O6GNacTb WHCTPYMEHTOB» BblOpaTb «lLlenesas
MOBEPXHOCTb» >t «Pe,ﬂ,aKTI/IIOOBaTb CTWNNb NOBEPXHOCTWU» > B OKHE
«CTWUMb NOBEPXHOCTU» > «BOAOCOOPbI» > 8 Heob X0 g ANSX KAaTeropnax
BOROCGOPOB OTMETHTL UTPUXOBKY Kak «WCTUHA» w 3agats cBoficTea
UTpuxosku (pucynok 8.33).

N
JnJx)
Vicpopviauys | rpasuLis! | FopusonTa™ |CeTka | TodeH [Tpeyrombi*n BogocGops! |Harms | OroGpaerite | Ceopka |
CaoiicTBa Bogoc6opa 13HaueHve
[3D reomeTpus
[ Pa3mep Toukun
' MoBepxHOCTb
-YcnosHble 0603HaueHNs o
“n
Bo/10c60p CO CTOKOM B TOUKE rpaHnLibl CsoiicTBa WTPUX X
Boz0c60p CO CTOKOM MO INHWUM TPaHULibI T
Bopoc6op BnaauHbl |CrargapTHsM N ey
3useT m 3e/eHblit
u . Obpasety
Tun AuHUKM Continuous
lar-sand 7 E bl
Vcnonb3oBath LUTPUXOBKY WctuHa
O6paseL LUTPUXOBKM AR-SAND
HapucoBatb TOUKy CTOKa WctnHa
®OTO6PAKEHME TOUKM CTOKA X 35 73
mLIBETTOuKN CTOKa ® KpacHbIii " ?
ron:
HapwcoBaTb CErMEHT CTOK:
lap1coBaTh CErMeHT CToka Jloxb oo T f . 73
mLiBeT cermeHTa cTOKa u CyHUiA
Twn IMHUM cerMeHTa cToka AcDbObjectld
B Bogoc6op ropnsoHTanbHoi obnactu nr
-LigeT a Xentolii
Tvn nnHn Continuous
Vcnonb3oBath LUTPUXOBKY Vctuna
O6paseL, WTPUXOBKM ARSAND
e MHOrocTokoBblii Bogoc6op
FBoaoc60p MHOTOCTOKOBOW BbleMKMW
J  omera | Mpavewm |  Cnpaska

Pucyrnok 833 - 0kHa « CTunb noBepxnHocTed» U « CBOACTBA UTPUHXOBKMN»
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Bo Bknagke «OTO6GpaeHMe» HeobxoauMMo caenaTtb Bogoc6opsl
BMAMMbIMU. 3aTeM cfiegyeT NPOM3BECTU aHan3 MoJslyYeHHbIX BOLOCOOPOB:
«CBOWCTBa NOBEPXHOCTU» «AHanu3» > Tun aHanunsa «Bogoc6opbi»

> GQ. CsepeHuma o0 Bogocbopax oTo6GpaxakwTcsas B CBOMCTBax
nosepxHoctn LUMP B Tabnuue «CBegeHnss o0 pananasoHex». [lpumep
NoJlyYeHnss rpaHuL, BOAOCOOPOB MOBEPXHOCTM MNOKa3aH Ha pucyHke 8.34
KPacHbIMU JIMHUSAMW.

PrcyHok 8.34 - PesynbTar nonyvyeHns Bofoc60pOB NOBEPXHOCTU ANA
6acceiiHa BunnbuHckoro BogoxpaHunuwa

Ha naHenn «O6nacTb MHCTPYMEHTOB» >E LleneBasd NnoBepxHOCTb
> «PepakTunpoBaTb CTWIb MOBEPXHOCTW» > BKNagka <«AHaM3» >
«OTMeTKM»  LiBeTOBasa cxema guanasoHa BbibpaTb 3HauyeHue «Cylia»
> BKknagka «OTobpaxeHne» > caenatb BUAUMbIMA OTMETKU (PUCYHOK
8.35).

B pesynbtate aHanMsa  BbICOTHbIX OTMETOK TPEeyrosibHUKu
NOBEPXHOCTK 3aKpallnBalTCA B COOTBETCTBUN C 3a[aHHbIMMN AuanasoHamu
3HaYeHM OTMETOK.
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Pucyhok 8.35 - 3Jaganwne napanerpos An4 ananusa BHCOTHHX 0THETOK

fns onpepgenewns cpefued BHCOTH A yKAOWAE N0 Uudposoli
Wogenn BopgoOCbOpAa B OKHE «CBoincTBa MOBEPXHOCTMU» HeobXxoguio
pubpats sknagky «CTraTuUCTUKa» (pucynok 8.36).

PucyHok 8.36 - Onpepgenetne cpefHeidl BHCOTH W YKNOHA BOJAOCOHODaA

8.3.9 3wepenwne of6véuwa (BofHOro obbvekTa).
W3mepenme ob6bvemwa nNpoUIBOAUTCA OAFHMUMN U3 cNoCob6OB:
1) wsmeperwwe ¢ nowoubvn wuxkowkw ftft. Bubpate sknapgky «lnaBHaga» >

«YTUnuThbl» > «PasmMeTuTb» > «O6bEM» Sc > 8 3anpoce BBecTH
«b» (o0b6bvexkT) > BHOpaTb o06bvekT. B KOMAHWRHOA CTPOKE HEOOXOZUMO

BUGPATL HYXKHBA NyHKT:
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- 00BbEKT (M3MepeHue obbema ob6bekTa WM 3agaHHoli obnacTtu). MOXHO
Bbloupatb 3D wam 2D o6bekTbl. pu Bbibope 2D o6bekTa HeobxoaMmo
yKasaTb BbICOTY [/11 3TOr0 06BLEKTa;

- po6aBnTb 06BLEM. AKTMBaUUSA pexuma [06aBneHNs W BblUUCIEHUSA
ob6bema HapacTallmm UTOroM no Mepe onpeaenieHns obnacreil;

- BblY4ECTb 006BEM. BknoueHne pexrmMa BblYMTaHWA yka3aHHOro o6bema u3
obuwero o6bLEMA.

2) nusmepeHne ¢ nomouwbio kKomaHgabl NBMEPUTbIEOM.

Ha 3anpoc Bbi6bpaTtb - «O» (M3mepeHne o6bEMa 0b6bekTa nam obnactu).

3) u3mepeHvMe C NOMOLLbK MOBepxXHocTel. Ana onpefeneHus ob6bEMa

Heo6X04MMO MOMUMO CO3[aHUSi NMOBEPXHOCTU penbedha, Takke co3faTb

CeKyllyl MnoBepxHOCTb. CHauyana Heob6xo4MMO MOCTPOUTbL MOBEPXHOCTb

penbepa gHa BoAHOro o6bekta (pucyHok 8.37). 3arem, B KayecTBe

cekylleli NMOBEPXHOCTM HEe06X0AMMO B3SATb MAOCKOCTb MOBEPXHOCTW BOAbI,

COOTBETCTBYIOLLYIO ype3y BOAbI.

PucyHok 8.37 - TIN-noBepxHOCTb penbecha gHa BunnbumHckoro
BOJOXpaHuauwa

[na pacueTa o6bemMa Ha MaHesiM MHCTPYMEHTOB BblGpaTb BKNAAKY
«AHaIN3» y «OO6BEMbI»

B oTkpbiBlwelica Tabnuue (pucyHok 8.38) HeobxoguMMo BblGpaTb
NOBEPXHOCTUN, 06BLEM MeXAy KOTOPbIMM HEO6X0AMMO paccumTathb.
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PucyHok 8.38 - ®parmeHT Tabsmuybl pacyéta 06bLEMOB
8.3.10 MocTpoeHune npochnniein BOAHbIX 06EKTOB.

Mpodhunne oTo6paxaeT OTMETKM NOBEPXHOCTU BAO/Ib
npeAcTaBsAoLLLel UHTEPEC NINHWN.

Bo Bknagke «lNaBHasi» Ha naHenn WHCTPYMEHTOB Heobxoaumo
BblOpaTb MYHKT «Mpodmnb» > «BbICTpPbIA Npouab». BbibpaTb NUHWMIO,
BAOMb KOTOPOIi cTpouTCcs npoduab. B oTkpbiBlLEeMCA OkHe «Co3aaTb
npodnsib» OTMETUTb MOBEPXHOCTb, OTHOCWUTE/IbHO KOTOPOI CTpouUTCA
npocuab, CTUIb OTOBpPaXKEHUS W ykasaTb MecTopacnonoxeHvwe npoduns
Ha uepTexe. T[poduab Ppyybsi, MNOMYYEHHbIK B pesynbTate paboTbl
WHCTPYMeHTa «Mpodnnb», NpeacTaBneH Ha pucyHke 8.39.

PucyHok 8.39 - Mpodmnb pyubsi BapaHunii
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MpunoxeHune A
(pexomeHayemoe)

Mpumepsbi

A.1 OnpepeneHne MOpP(OMETPUYECKMX  XapaKTepUCTUK
BOAOXPaHUNMILA C UCNONMb30OBaHUEM nNporpammbl ArcGis

TpeGoBanoce onpegennte MOPdOMETPUYECKUE XapaKTEPUCTUKM
Bunubuxckoro BogoxpaHunuwia, ero soaoc6opa n BOSOTOKOB, BNaaatoLLmx
B BOAOXpaHWNuULWE, NOcTpouTb Baturpacuieckylo u o6beMHyi0 KpuBble
BOAOXPaHUNMLLa.

B paHHbIX rocyaapcTeeHHoro BogHoro peectpa [31] Bunubunckoe
BOAOXpaHWIIMLLE OTCYTCTBYET, UMEETCS TOMbKO MHhopmaums o pydse bon.
MoHHeypreH Ao CTpoUTENbLCTBA Ha HEM BoAoxpaHunuia (Tabnuua A.1).

Tabnuua A.1 — Pyyeit Bon. MNMoHHeypreH (no gaHHbiM FBP)

Kog BogHoro o6bekra 19010300112219000069755

Tun BogHoro obwexra Pyubu

Hassanue pyd. bon. MNoHHeypreH
MecTononoxerve 32 kM no niB. Gepery p. Bon. Kanapeeem
Bnagaet B peka bon. Ksnapseem B 32 KM OT yCTbst
BacceitHoBbIf oKpyr AHagplpo-KonbiMckuid 6acceitHoBbIl OKpyr
PeyHown BacceiiH Konkbima

PeuvHoi nogbacceitH AHloi

Boaoxos3sicTBeHHBIR y4acTok 2:2; BKnio4as pekn Boneiwoi v Mankii
[OnvHa BogoToka 26 KM

BogocBopHasa nnowanb 0 km?

Kog no rugponormnyeckoi 119006975

W3YYEHHOCTYN

Homep Toma no ' 19

Buinyck no ' 0

Bce Heobxoaumble namepeHUs MopdOMETPUYECKMX NapamMeTpoB
BbiNONHANNCL no Tonorpadudeckon kapte R-58-141-142 wmacwraba
1:100 000 B npoekuun [aycca-Kpiorepa (3oHa 28) usganus 1991 r.,
npusssaHHon K uUucbpoBol reorpauMyecKkoil OCHOBE MO YrHoBbIM
koopanHatam kKapTbl (pucyHok A.1). [na BeinonHeHns pabotbl Obina
vcnonb3osaHa nporpamma ArcGis 10.2.
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PucyHok A.1- ®parmeHT Tonorpadguyeckoin kaptol R-58-35, 36 Ha paiioH
ncenepoBaHuns

[Ona  BbINOAHEHMA MOPGIOMETPUYECKMX pPacy€ToB C PacTpoBOW
KapTbl 6blAN ouMdIpoBaHbl BOLOXPAHWIWLLE M pyybM, Bnagawoliue B Hero.
NuHna BogoOpasgena BOZOXpaHuImLLa 6blna nposegeHa no
Tonorpacnyeckon kapte ¢ y4éToM penbeda MEeCTHOCTM U PacnosioxXeHus
cetn pyybeB (pucyHok A.1). MNonyyeHHas cxema 6acceliHa BunanbuHckoro
BOAOXpaHunna npeacrasnieHa Ha pucyHke A.2.

K nonyuyeHHoli uucpoBoii 0CHOBE 6bIN10 MPUBA3AHO U306pPaxeHue
6aTumeTpuyeckoli kapTbl BUANMBUHCKOrO BOAOXpaHMNMLLA COBMELLEHMEM
KOHTYpOB BOJOXpaHunuua Ha obewx kapTax. BekTopHblii chaiin penbeda
OHa BogoxpaHunuwa 6bi1 nonyyeH nyTem UMdPOBaHUSA TFOpU3OHTanei
pacTpoBoii 6aTMeTpPUYeCcKoi KapTbl.

Ona nyywero BocnpuATMA penbedda Kaxao ropusoHTanu 6bin
NPUCBOEH CBOI LBET (OT CBET/I0-roNy60ro o TEMHO-CMHEro (PUCYHOK A.3).
YpoBeHb BOAbl Ha pAeHb npomepa rnybuH coctaBun 336.96 m B.C.,
nnowagb 3epkana Bogpl - 620 Tbic. M2, 06bEM BOAbl B BOAOXPAHUULLE -
3961 Tbic.M3, a cpegHas rnybuHa - 6.4 m.
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PucyHok A.2 - Cxema 6acceliHa BUNMGUHCKOro BoAOXpaHuamLLa

PucyHok A.3 - Penbed gHa BunnbunHckoro BogoxpaHuamiia

CpeactBamy nporpammbl ArcGis MeToL0oM NIMHENHOW TpraHrynsaumm
6bina cosgaHa uudposas TIN-mogenb BunmbuHCKOro BoAOXpaHuauLa
(pucyHok A.4). lanee u3 Hee 6blna MoslydyeHa ceToyHas Mofenb penbeda
[Ha BoAoOXpaHunuwWwa c pasmepom suelikm 5x5m (pucyHok A.5), o KOTopoii
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onpejeneHbl naowaan 3epkana BoAbl W 06BLEM BOAOXpaHWIUWA ANS
pas/IMyHbIX YPOBHEN BOAHOM MOBepxHOCTU (Tabnuua A.2) U MOCTPOEHbI
6aTurpadmnyeckas n o06bEMHaA KpuBble BUAMGUHCKOrO BOAOXpPaHWUIMLLA
(pucyHkn A.6 nA.7).

PucyHok A.4 - TIN-mogenb penbeda aHa BnnnbnHckoro BogoxpaHunuuia

PucyHok A.5 - CeTouHass mogens penbeda gHa bunmbuHckoro
BOZOXpaHuImLLa
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Tabnuua A.2 — 3aBucuMocCTb nnowagei n 06 LEMoB BogoXpaHMnuLa ot
YPOBHSA BOAbI {((bparMeHT)

BeicoTa Mrnowagb
Iny6uHa ot " 3
NOBEPXHOCTI BOZB, M YypOBH#A BOAbl [3epkana Bogoxp.,|06bém Bogoxp., V (m?)
H, m (B.C) F (m?)
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 3355 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 3315 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 3578563
-9.5 3275 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 6bina cospaHa uudppoeas TIN-mopenb penbeda

MecTHocT Bopocbopa BunubuHckoro BogoxpaHunuiga (pucyHok A.8).
[anee n3 Heé& 6bina nonydvyeHa ceTouyHas Mofernb penbeda MecTHOCTU
Bogocbopa BogoxpaHunuLga ¢ pasMmepom sdenku 50°50m (pucyHok A.9), no
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KOTOpO/ onpefeneHbl CPefHsAs BbiCOTa Bofoc6opa W CpefHuiA  YKIOH
CKNOHOB Bogoc6opa. MpoaonbHbIi npodunb pyybs Bon. MoHHeypreH 6bin
nosly4YeH Mo JIMHUM Py4bsl, Ha/IOXEHHOW Ha uMdpoBYylD MoAenb penbeda
MecTHOCTU (pucyHok A. 10).

B pe3synbTaTe npsAMbIX n3MepeHuii no undpoBoii kapte (KoopAauHaThbI
BOAHbIX OOBLEKTOB, [A/IMHbI BOAOTOKOB, [A/IMHA, LWMPMHA W nowanb
Bogoc6opa), pacyeToB No UMPOBOI MOAENn MECTHOCTU (CpefHsas BbicoTa
6acceiiHa, rnybuHa BogoxpaHunumuia, 06bem 1 naowagb BoAOXpPaHUNMLLA,
YKNIOH CK/IOHOB Bogoc6opa) M pacyeToB no copmynam (ryctota peyHoi
cetTn, cpegHuii  YyKNOH  BOAOTOKA) MOMyYeHbl  MopdoMeTpuyeckue
XapaktepucTukm bBunnbuHckoro BogoxpaHunuwa (Tabnuuya A.3) M ero
Bogocbopa (Tabnuua A.4).

PucyHok A.8 - TIN-mogenb penbeda Bogocbopa bunnbuHckoro
BOAOXPaHuInLa
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Pucynok A.9 - CeTounan wopgens penveda sogochopa bunubuuckoro
BOAOXPpAHUAULQ

Pucynok A. 10- MpogonbHuit npodunb pyyss bonbuoi NoHHEYpPTEH
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Tabnuua A.3 — MopdomeTpudeckue xapakrepuctuxku BunnbuHckoro

BOAOXPaHUNKLLa

Xapakrepuctuka

3HayeHune

KoopauHatel, gec. rpaa.

68.1427°N, 166.5211°E

HMY, m (b.C) 338
Mnowaab HAY, Tbic.mM2 662
O6vem HMY, Thic.m3 5190
CpepHsas rnybuna npu HIY, m 7.8
MakcumanbHas rny6una npu HIY, m 18
YMO, m (B.C) 333
Mnowaab YMO, Tbic.m2 415
06bem YMO, Tbic.m> 1895
CpepHsas rnybuHa YMO, m 45
[nvHa sBogoxpanunuiga, M 1300
MakcumanbsHas WwupuHa, m 665

Tabnuua A.4 — MopdomeTpuieckne xapakTepucTuku sogocbopa

BununbuHckoro BogoxpaHunuLla

XapakrepucTuka 3HayeHune

KoopauHaTsl ueHTpa TskecTy, Aec. rpag 68.08842°N, 166.72393°E
Mnowaak BogocGopa BoAOXpaHUNNLLA, kM2 67,6
CpepaHuii yknoH cknoHos Bogoc6opa, %o 0,24
CpepnHss BbicoTa BogocBopa, M 556
FycToTa peyHom ceT, KM/Km2 1,02
[nuna pyy. Bon. MoHHeypreH, km 12,2
OnuHa pyy. TpoiiHOM, KM 7.0
Onuna pyy. Bapanuii, kv 59
CpepaHuit yknoH pyud. Bon. MoxHeypreH, %o 0.041
M3BUNNCTOCTL BogoTOKA 1,19
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A.2 OnpepeneHne MoOpPPOMETPUUECKNX XapaKTEPUCTUK PEKU C
ncnosnb3oBaHnem nporpammbl AutoCAD

TpeboBanocb onpefenntb MopomeTpuyeckme XapakTepucThKu
pekn Ce-fIxa, ee NMPUTOKOB W KpynHenwunx o3ep 6GacceliHa pekn Ce-fIxa,
NOCTPOUTbL MPOAO/bHLIA 1M nonepeyHbie npocunn Ce-Axu.

Peka Ce-flxa pacnosioxeHa B cpefHeil yacTtu nosiyoctpoBa Aman,
BnajaeT B peky Mopgbl-Axa, KOoTOpas B CBOK O4epefb Bnagaet B 3a/MB
LWapanos LWap (pucyHok A. 11).

BaxHoil ruaponornyeckoii 0CO6EHHOCTbI TeppuTOpUK ABMSETCA
3aMef/IeHHbIi MOBEPXHOCTHbIA CTOK W Cnabblii eCTeCTBEHHbI ApeHax
TPYHTOBbIX BOfA, 4YTO CBA3aHO C M/IOCKUM pesibedOM U MasibiM BpPe3oM
peuyHbIX JONUH. Peka n ee NpUTOKM UMEIT Hernybokne, oYeHb U3BWUIUCTbIE
pycna un Huskune 6epera.

[aHHble rocygapcTBeHHOro BogHoro peectpa [31] no peke Ce-flxa
npefctasneHbl B Tabnuue A.5. Cxema 6acceliHa p. Ce-fIxa nokasaHa Ha
pucyHke A. 12.
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Tabnuua A.5 - Peka Ce-fIxa (N0 AaHHbIM rOCy4apCTBEHHOIO BOAHOIO
peecTpa)

Kog, BogHOro obbekta 15010000112115300039300

Tun BOAHOTO 06beKTa Pexa

HassaHve Ce-fixa

MecTononoxeHve 61 km no np. 6epery p. Mopabl-xa
Brnagaet B pexka Mopgabl-Axa B 61 KM OT yCTbs
BacceliHOBbI OKpyr HwxHeobckuii 6acceliHOBbIN OKpyT

Peku 6acceiiHa Kapckoro mops
mexaypeubst Meyopbl 1 O6K
Pekn 6acceiiHa Kapckoro mopsi oT

PeuHoli 6acceiiH

Bo0X03AACTBEHHbII y4aCcTOK 3anajHoi rpaHnubl 6acceliHa p. Bon. Ow
Zo mbica CkypatoBa

[nnHa BogoToka 229 kv

Bogoc6opHas nnowaas 3230 km2

Kopg no 1 115303930

Homep Toma no M 15

Bbinyck no M/ 3

Bce Heob6xofuMble U3MEPEHUS MOPGOMETPUYECKMX NapameTpos
BbINO/IHANNCL MO  LMAPOBLIM  TOnorpaguyeckum kaptam maclutaba
1:100 000 B npoekuymn [aycca-Kptorepa (3oHa 12). JluHms Bogopasgena
pekn 6blna npoBedeHa No LM pPOBOI KapTe ¢ y4ETOM penbeda MecTHOCTU
N pacnonoxeHuss cetn pyybeB. Ha kocMmyeckoMm cHuMke (pucyHok A. 13)
XOpoLo BuUAHbI HeAaTMHCKME o3epa B UCTOKe pekn Ce-Axa.
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PucyHok A. 13 - HeaTnHckne o3epa B uctoke p. Ce-Axa Ha KOCMUYECKOM
CHUMKe Landsat 7

Ha 6a3e nporpamm AutoCAD 2015 Map 3D u Civil 6blna cosgaHa
uncpposasa TIN-mogenb penbeda Bogoc6opa pekn Ce-Axa (pucyHok A. 14),
no KOTOPOl onpejefieHbl CPpefHsAs BbicOTa BOAOCOGOpa W CpedHWil YyKIOH
CK/IOHOB BoAoc6opa.

MonepeyHblii Npochnab Obl1 NPOBEAEH MO HopMann K peke Ce-fAxa
HWKEe BNajeHuss ofHoro u3 nputokoB (pucyHok A.15). T[MpogosbHbIii
npocpunb pekn Ce-fxa 6bl1 MOMYYEH MO NIMHUM PEKU, HANIOKEHHOW Ha
UM poByto Mmogens penbeda MecTHOCTM (pMCYyHOK A. 16).

B pesynbrate npsAMbIX U3MepeHuidi no  uudpoBoi  KapTe K
KOCMMNYEeCKOMY CHUMKY (KOOp,qVIHaTbI BOAHbIX O6'beKTOB, AONVHBbI BOAOTOKOB,
ANvHa, WupuHa 1 naowaab Bogocbopa), pacyétoB Mo LMGPOBOI Mogenu
MecTHOCTM (CpefgHas BbicOTa 6acceliHa, YK/IOH CKNOHOB Bogoc6bopa) u
pacuyétoB no chopmynam (ryctota peyHoi ceTn, CpefHuii YKNOH BOAOTOKA)
6blIM NoNy4YeHbl MOPGIOMETPUYECKME XapakTepucTukm pekn Ce-fixa un eé
Bogoc6opa (tabnvua A.6), MopdoMeTpuyeckne XxapakTepucTuku NpuUTOKOB
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(tabnuua A.7) un kpynHeliwmx o3ep (Tabnuua A.8). XapakTepucTuKu,
nofslyyeHHble ¢ ucnonb3oBaHmem [MC-TexHonornM, NpPUMBOASATCA B
CpaBHEHUW C AaHHbIMW, 0ny6svMKoBaHHbIMW B Pecypcax NOBEPXHOCTHbIX
Bog CCCP [32].

PucyHok A. 14 - LudpoBasa mogenb MecTHOCTM Bogoc6opa pekn Ce-Axa

PucyHok A. 15 - nonepeuHblil npotunab p. Ce-Axa, pacnonoXeHHblli Huxe
BnageHuna p. a-Axa
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Tabnuua A.6 — MopdomeTpuyeckue xapakrepucTtuku p. Ce-Axa

Xapakrepuctuka ’;?3(]: [32] PacxozozueHme,

Mnowaab BogocGopa, km? 3602 | 3600 0.1
[nuHa pekun, km 248 229 7.7
KoadbdpmumeHT nasunucroctu 3,15

LLvpuHa peku B yCTbe, M 190

CpepaHuii yKknoH peku, %o 0,067

CpepHss BbicoTa BogocGopa, M 15

CpeaHuii yKroH ckrnoHoB sogoctopa, %o 0,015

Mnowagb o3ep 6es ozep Heut-To n Ep-to, km? | 259,7

Mpumedatmne — no AaHHbIM Bogxosa ¢ y4&Tom HesTUHCKUX 03€p,

PacnonoXeHHbIX B UCTOKe

Tabnuua A.7 — MopcomeTpudeckme XxapakTepucTmku nputokos p. Ce-Axa

Km. ot ycTba | Mnowaab OnvHa peku, kM Cpegruin| Koad.
Pexa BnageHus B (Bopocbopal MC 32 Pacxox{ YKMOH M3BUINC

Ce-fAxy KM? [33] [32] neHve,% pekw | Toctn

XaHronosa- 75 446 |186| 15| 19 |00019 | 276
fAxa

Xanapyit- 99 608 |275| 24| 13 |o00016| 1,62
Axa

Bano-fxa 104 448 27,1 | 24 11 0,0018 1,60

TomBow-Axa 156 4489 895 | 78 13 0,0007 | 2,08

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

A6To-Axa 207 2034 34,3 | 43 25 0,0010 1,92

(HesTuHckunx) 8 6acceiiHe peku Ce -fAxa

Ta6nuua A.8. MopdomeTprUeckne xapakTepUCTMKU KpyNHERLINX o3ep

Mnowaak 3epkana osepa, Km? Mnowagb Bogoc6opa, KMm?
Osepa r'c [32] PacxoxpeHue, rnmc 132] PacxoxgeHrue,
[33] % [33] %
Man-To
(Heit-T0) 212 215 0.7 500 515 2.9
Ep-ton
Heii-10 1 152 165 7.9 412 440 6.3
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