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BBegeHue

Mmaponorvyeckne nccnenoBaHnst U pacyeTbl NPOM3BOAATCH C y4ETOM
OCHOBHbIX TMaporpacdruyecknx XxapakTepuUcTUK BOAHbIX OOBLEKTOB U WX
BOO0C60OpOB.

HacTosiwime pekomeHOauuMm npegHasHadeHbl Ans onpeneneHus
rmaporpaduYeckmx XxapakTepucTuk BogOTOKOB, BOAOEMOB M UX BogocbopoB
KapTorpaduyecknum cnocobom.

PaspaboTka HacTosALWMX pekoMeHaaunn Bol3aBaHa:

- MNOBbllEHNEM TpeboBaHUM K COCTaBy U TOYHOCTM OMNpedereHus
OCHOBHbIX rMaporpadU4ecKkmx XapakTepucTuk BoOOTOKOB, BOOOEMOB U UX
BogocbopoB no kKaptorpadumyeckum  maTepuanam B CBA3M  C
COBEpLUEHCTBOBAHMEM METOLO0B rMOPOSIOrM4EeCKNX pacyeTos;

- NosiIBNEHNEM LNPOBbIX TONOrpadonuyecKmx KapT;

- pa3BuTUEM COBPEMEHHbIX kapTorpadunyeckmnx MEeTOLO0B
onpegenenns rmaporpadmnyecknx XxapakTepucTuk ¢ ncnonb3oBaHuem MMC-
TEeXHOSOrnu;

- MOCTOSIHHBIM ~ M3MEHEHWEM  rmgporpacumyecknx  XapakTepucTuk
BOAHbIX OOBLEKTOB NOA4 BO3AEWCTBUMEM  PasNUYHbIX NPUPOAHBIX U
AHTPOMNOreHHbIX PaKTOPOB.

PekomeHgaumm paspabotaHbl B pas3sutMe «PykoBoacTtBa no
onpeaeneHnio  rmaporpadPuUYecknx XapakTepucTuK KapTOMETPUYECKUM
cnoco6omy», nsgaduna 1986 roga [1].

B pekomeHaaumnsax nepecmMoTpeHbl Ha COBPEMEHHOM YpPOBHE COCTaB
rmgporpaguyeckmx XapaKkTepuCTuK, TpaguLUMOHHbIE mMeToabl
KapTomeTpuyecknx pabot n paboune Tabnumubl K HUM, JaHa nHpopmarms no
NCNONb30BaHMIO LUMAPOBBLIX KApT M KOCMUYECKUX CHUMKOB, NMpeaCTaBfeHbl
MeToabl WM pes3ynbTaTbl pacyeTa rMaporpauyecknx XxapakTepucTuk C
NCNONb30BaHMEM OTEYECTBEHHOIO MnporpammHoro obecneveHua [UC
«lMaHopama».

B npunoxeHun Kk pekoMeHgauusM AaHbl NPUMeEpbl OnpeaeneHus
rmaporpaduUYeckmx XapakTepucTuK TpaaULMOHHBIMU U COBPEMEHHbLIMM
MeToaamu.

Mo Bonpocam MPUMEHEHWS HACTOAWMX pPeKoMeHZauun cnegyet
obpawatbcs Kk paspabotynmkam B nabopatopuio LMdpPOoBON kapTorpadum
OreY «I'MW» no agpecy: 199053, r. CankTt-lNeTepbypr, B.O., 2-a nuHug,
A. 23; Ten. +7 (812) 323-12-49; e-mail: eorlova@ggi.nw.ru.

VI
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PEKOMEHOAUWUMWN

OMNPEQENEHUE TMOPOIrPA®UYECKUX
XAPAKTEPUCTUK KAPTOTPA®PUYECKUM CIMMOCOBOM

[ata BBegeHus — 201 —01-01
Cpok gencteusa — 0o 2024—-01-01

1 O6nacTb npumMeHeHus

1.1 HacTosAume pekoMeHaauum yCcTaHaBnvMBawT nopsaoK
onpeaeneHns ruaporpaduUyYecknx XxapakTepmucTk BOOHbIX 06EKTOB CyLLM U
nUx BogocbopoB KapTorpaduyeckum crnocobom Mo TonorpadUyecknm

kapTam P® 1 cnyTHUKOBLIM CHUMKaM.

1.2 Hactoswue pekomeHaaumm npegHasHayveHbl Ans Ucnonb3oBaHus
B IMOPOSIOTMYECKMX WUCCEAOBAHUAX W UHXEHEPHO-TMOPOIOrMyeckmnx
pacueTax B yupexaeHusix PocrugpomeTa cornacHo Cl1 33-101, a Takke gns
NoMnoNIHEHUA 1 akTyanuaauum gaHHelix I'BP v BogHoro kagactpa PO.

Pekomengaumm moryT ObiTb  NOME3Hbl  Ans  crneunanucToB
N3bICKaTENbCKNX, HAY4YHO-UCCNEenoBaTENbCKUX M MPOEKTHLIX YYpeXaeHun
npu  nNPOBEOEHUN  UHXEHEPHO-TMOPOMETEOPONONMYECKMX  U3bICKaHWMN,
paspaboTke rMgposiorndeckoro 0OGOCHOBAHUSA MPOEKTOB B AOPOXHOM
CTPOUTENLCTBE, MMOPO3HEPreTMKe, OCBOEHUM MONE3HbIX WCKOMaeMbIX W
BEeAEHMM MOHUTOPUHra BOAHbIX OOBHEKTOB, a Takke APYrux Lenen B obnactum

OCBOEHUA U 3aLLUNTbl BOOHbIX peCypcCoB.
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2 HopmaTtuBHbIe CCbINKU

B HacTtoswmx pekoMeHOaunax UCrnosfib3oBaHbl CCbIJIKM Ha crnegywline
HOPMaTMBHbIE OOKYMEHTbI:

FOCT 19179-73 Ngponorusa cywn. TepMuHbl U onpeaeneHns
FOCT 28441-99 Kaptorpadus undpoBasi. TepMuHbl 1 onpeaeneHns
FOCT 32453-2017 mobanbHas HaBWraunoHHas CMyTHUKOBas

cuctema. Cuctembl koopauHaT. MeTtoabl npeobpasoBaHui KoopauHat
onpeaensieMbIx To4ek

OCT P 51608-2000 KapTbl undposble Tonorpaguyeckue.
TpeboBaHue k KayecTBy

FOCT P 52293-2004 NeonHpopMaLMOHHOE KapTorpadupoBaHue.
CunctemMa anekTpOoHHbIX KapT. KapTbl anekTpoHHble Tonorpaduyeckune. Obme
TpeboBaHus

FOCT P 52438-2005 lNeorpadundeckme MHGPOPMALNOHHBLIE CUCTEMBI.
TepMuHbI 1 onpeaeneHns

Cl 11-103-97 WHxeHepHO-rmapoMeTeoponornyeckue mn3abickaHus
Ans cTpouTenbCTBa

CIM 33-101-2003 Onpegenexve OCHOBHbIX pacyeTHbIX
rMOPONOrNYECKNX XapaKTEPUCTUK

CI47.13330.2012 WNHxeHepHble W3bICKaHWUS ONS CTPOMTENbCTBA.
OcHoBHble nonoxeHusd. AktyanuanposaHHas pegakums CHull 11-02-96

MpunmeyaHune—lpn NONbL30BaHUN HACTOALLMMU PEKOMEHAALMAMN
uenecoobpasHo NPoBepPATb AENCTBME CCbINOYHbIX HAUMOHaNbHbIX CTaHAapPTOB
— B MHJOpMaUMOHHON cucTeme obLiero nonb3oBaHWs — Ha oduumansHOM
caunTe HalMoHanbHoro opraHa P® no ctaHgaptusauuun B cetu MIHTepHeT nnm no
exerogHo wusgaBaemMoMmy WHGOPMALMOHHOMY YKasaTento «HaunMoHanbHble
CTaHOapTbl», KOTOPbIA OMNyGNMKOBaH MO COCTOSAHUIO Ha 1 9HBaps Tekyllero
roga, U Mo exemMecsyHo wu3aaBaeMbiM WH(OPMAaLMOHHBIM yKasaTensam,
ony6rMKoBaHHbIM B TEKYLLEM rofy.

Ecnu ccbiNoYHbI HOPMATUBHBLIA AOKYMEHT 3aMeHeH (U3MeHeH), TO Mmpu
Nonb30BaHUN HACTOALUMMKW pekoMeHOauusMn crieqyeT pyKoBOACTBOBaTLCSH
3aMEHEHHbIM (M3MEHEHHbIM) HOPMAaTUBHBLIM AOKYMEHTOM. Ecnu CCbINOYHbIN
HOpPMaTUBHbIN OKYMEHT OTMeHeH 6e3 3aMeHbl, TO NOMoXeHNe, B KOTOPOM AaHa
CCbIfIKa Ha Hero, NPUMEHSETCS B YaCTUW, HE 3aTparMBaloLLemn 3Ty CCbIfKY.
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3 TepMuHbI, onpeaeneHua N CoKpalleHus

3.1 B HacTosilMX pekoMeHOauusix NpUMEeHeHbl TEPMUHbI Mo
FOCT 19179, TOCT 28441, T'OCT P 52438, a Takke TepMWUHbI C
COOTBETCTBYIOLLMMMW ONpeaeneHnsamu:

3.1.1

aTpubyTuBHbIe AaHHble: CBONCTBA, KAYeCTBEHHbIE UMW KONNYECTBEHHbIE
NPU3HaKN MNPOCTPAHCTBEHHbIX OOBLEKTOB, MpeAcTaBrfeHHble B LM{POBOM
BMae.

[FOCT P 52155 -2003, ctaTbs 4.3]

3.1.2

reomHcpopmaumnoHHble TexHonorun (FUC-texHonorum): CoBOKYNHOCTb
npMemMmoB, CnocoboB M MEeTOL4OB MPUMEHEHUSA CPEACTB BbIMUCIUTENbHOM
TEXHWKKW, MO3BONSAOWAN peanu3oBaTb (YHKLMOHAmNbHbIE BO3MOXHOCTU
r’cC.

[FOCT P 52155-2003, ctatbs 4.1]

3.1.3

NpocTpaHCTBEHHblIe AaHHble: LindpoBble AaHHble O NPOCTPAHCTBEHHbIX
obbeKkTax, BKMOYallWMe CBedeHns 06 MX MeCTOMonoXeHuun, cgopme wu
CBOWCTBaX, NpeACcTaBneHHble B KOOPANHATHO-BPEMEHHOW CUCTEME.

[FOCT P 52155-2003, ctatbs 4.2]

3.14

cnown: CoBOKYNHOCTb OAHOTUMHBLIX (OAHOW MEPHOCTM) NPOCTPaHCTBEHHbIX
06BbEKTOB, OTHOCALLMXCS K OOHOW TeMe (knaccy obbekToB), B mpegenax
HEKOTOPOW TEPPUTOPUN N B €4NHOW CUCTEME KOOpAUHAT.

[FOCT P 52155-2003, ctaTtba 4.7]

3.2 B HacToswmx pekomMeHfaumsax NpUMEHeHbl criegyoline

COKpaLLEeHUS:

-GPS - rmobGanbHas HaBWrauMoHHas  CryTHUKOBasi cuctema
CoeguHeHHbIx LLiTatoB AMepuku;
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- TIN — TpnaHrynsauyuoHHasa HeperynsapHas ceTb;

-WGS-84 — cuctema reofesmndeckux napameTtpos "Muposas
reogesndeckasn cuctema" 1984 roga, paspaboraHa B CoeanHeHHbIx LLTtaTax
Amepuku;

- BIMJ1A — 6ecnunoTHbIN NeTaTenbHbIM annapar;

- 'BP — rocynapcTBeHHbIN BOOHLIVN PEECTP;

- ['TW — rocynapCTBEHHbIN TMAPONOrMYECKUA MHCTUTYT;
- ' — rmgponornyeckast Usy4eHHOCTb

- F'NC - reorpadhmnyeckas MHPOPMALNOHHAA CUCTEMA;

- [MOHACC - rnobanbHasa HaBuWrauuoHHas CryTHWKOBasi cuctema
Poccuinckon depgepaunm;

- FTCK-2011 — reogesmndeckas cuctema koopaunHat 2011 roaa;
- MC3 — ncKycCTBEHHLIN CNYTHUK 3EMNU;

- 133 — aucTaHUMOHHOE 30HANPOBAHME 3EMNU;

- HIMY — HopmarbHbIN NOANOPHBIA YPOBEHD;

- M3-90.11 - cuctema reogesundeckmx napameTpoB "lMapameTpbl
3emnun 1990 roga" Poccuiickon denepaunu;

- Pocrngpomet — ®enepanvHas cnyxba no rugpomeTeoponornm m
MOHWUTOPUHIY OKpY>XXatoLLen cpeabl;

- Pocpeectp -  ®depepanbHas  cnyxba  rocyaapCTBEHHOWM
permcTpaumm, kagacTtpa n kaptorpadcuu;

- P® — Poccuinckas epepaums;

- CK-42 — cuctema reogesmyeckux koopamHat 1942 roga;
- CK-63 — cuctema reogesmyeckux koopgmHat 1963 roga;
- CK-95 — cuctema reogesmyeckux koopamHat 1995 roaa;
- YMO - ypoBeHb MepTBOro o6bema;

- OI1Y — hopcmpoBaHHbLIN NOANOPHbLIA YPOBEHb.
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4 Obwue nonoxeHus

4.1 Knaccudukaumsa rmgporpacdmnyecknx xapakrepucTumk

CoctaB HeobOxoaumbIx rmaporpacrMyecknx XapakTepucTuk ans
rmaponornyeckux UccrneaoBaHnin U pacyeToB onpedeneH B HOPMaTUBHOM
pokymeHtaumm: CI133-101, CI147.13330, CI1-11-103 wn cornacHo
cTaHgapTy opraHusauum [2].

M'mpporpaduyeckme XapakTepuCTUKK onpenenaTca Kak
COBOKYMHOCTb MOPMOMETPUYECKUX N MOPEOMOrMYecknx XapakTepucTuk
BOAHbIX OOBLEKTOB W MX BOAOCOOPOB, AalowWwMx [[OCTAaTOYHO MOfHoe
npeacTaBreHne o xapakrepe, dopme, pasmepax, NPOTHKEHHOCTU BOAHbIX
OOBLEKTOB U HEKOTOPbIX (pu3MKo-reorpamyecknx OCOBEHHOCTAX UX
Bogoc6opos [1].

MopdomeTpudeckne  xapakTepucTuku  npeacraBndawT  cobon
KONu4ecTBeHHble nokasaTenn BoOAHbIX 0O0bekToB M BogocbopoB, a
MOPMONOrnMyeckne - Ka4eCTBEHHO-KONMYECTBEHHbIE MOKa3aTenu CTPOeHNUst
NOBEPXHOCTN BOOOCOOPOB.

MopdomeTpuyeckne xapakTepucTUKn B HACTOSALWLMX pekoMeHOaumsax
noapasaensitoTcs Ha Tpuy rpynnbil:

- MopomeTpudeckmne XapaKTepuUCTUKK BOJOTOKOB aatT
npeacTaBneHne o pasmepax, popme, yKnoHax pasfuyHbix BogoTokoB. K
HAM  OTHOCATCA: ANWHa, rugporpadudeckas AnvHa, CcpegHun  un
CpeaHEeB3BELUEHHbIN YKINOH, W3BWUAUCTOCTb, MPOOOSIbHLIN U MONepeyHble
npodounu;

- MOpOMETPUYECKNE XapaKTEPUCTUKM BOOOEMOB XapakTepusytoT
BMA, (POPMY, BbICOTHOE MOSIOXKEHUE, pasMepbl Jloka BOAOEMOB U 06beMbI
BOAb! B HUX. K HUM OTHOCATCA: nnowaab Bogoema, yposeHb Boabl, HIY u

YMO BoagoxpaHunuuia, cpeaHssa rnybuHa, makcumarnbHas rnybuHa, o6bem
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o3epa unu obbem BoAoOXpaHWUNMLIA, ANVHA, MakKCMManbHasi LUMPUHA,
G6aTurpadumyeckasn n ob6bemMmHasi KpMBble BOAOEMA;

- MopdomeTpuryeckme XapaKTepuCcTUKM Bogocbopos AawT
npeacTtaeneHne o ¢gopme, pasmepax U NPOCTPAHCTBEHHOM MONOXEHUM
Bogocbopa. K aTUM xapakTepucTukam OTHOCSITCS: Mrowanb, CpeaHss
BbICOTA, CPEOHWI YKMOH CKMOHOB, TycTOTa PEYHOW M PYCIOBOW CeTw,

nrowanb 3aMKHYTbIX BNagWH, KOOpAMHAaTbl LEHTPA TSXKECTU.

Mopdonornyeckme xapakTepucTukm BogocbopoB MCNOMb3yHTCA ANs
yyeta BnMsHUSA  PU3NKO-reorpadpuyecknx 0ocoBEHHOCTEN  CTPOEHUs
noacTunatoLlern MoBepxXHOCTU M MOYBOrPyHTOB BOAocbopa Ha BOAOHbLIV
pexum BOOOTOKOB M BOAOEMOB. K HMM OTHOCATCA: OTHOCUTENbHas U
CpeOHeB3BELUEeHHass 03epHOCTb, KOMMYECTBO W CyMMapHas nnowagb
€CTEeCTBEHHbIX CTOYHbIX M OECCTOYHbIX BOOOEMOB, 3a0ONOYEHHOCTb,
pacnaxaHHOCTb, J1€CUCTOCTb, OfleAEHEHHOCTb, YpOaHU3MPOBaHHOCTb,
3aKapCTOBaAHHOCTb, XapaKTepucTuka penbeda, XapakTep MNOYBO-TPYHTOB
Bogocbopa, cpegHaa rnybuHa 3aneraHnsi YpoBHS TPYHTOBbIX BOf,
XapakTepucTvka 3aperyrmpoBaHHOCTM PEYHOW CUCTEMbl UCKYCCTBEHHbIMU
BOAOEMAMMW.

Mmpporpaduyeckme XapaKkTepUCTUKK onpegenatTcs no
Tonorpadu4eckMM Kaptam KpynHoro MacwTaba, aspocdoTomarepuanam m
KOCMUYECKUM CHUMKaM nyTem nposeaeHns cneyunanbHbIX

KapTorpadunveckux pabdor.

4.2 MopdomeTpuyeckmne xapakTtepmucTuUKu
4.2.1 MopdomeTpuyeckue xapakTepucTUKn BOOAOTOKOB

4.2.1.1 T'vgporpacmyeckas nnvHa BOAOTOKa npeactaBnsiet cobou

HaI/I6OJ'IbUJyIO NPOTAXEHHOCTb OCHOBHOIO pycClia BOAOTOKa (CVICTeMbI
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BOD,OTOKOB), namepaemasa oT UCTOKa NpUTOKa, coctaBAaoero ¢ OCHOBHbIM

BOZOTOKOM HanbombLUYyO OSNHY.

4.2.1.2 CpegHeB3BELLEHHbIA YKITOH BOAOTOKA npeactaBnsetr cobou
YCMOBHbIN BbIPOBHEHHbIA YKMOH fOMaHOro npodung, 9SKBMBaNEHTHbLIN
CYMMe YacCTHbIX CpeiHMX YKITOHOB Npounsa BoAOTOKA.

CpenHeB3BELLEHHbIN YKINOH onpegensoT TOSbKO ans
He3aperynmpoBaHHbIX BOLOTOKOB, a Takke [Ond Yy4acTKOB  pek,

pacnonoXeHHbIX B HXHMX Bbedax BogoxpaHunuuy cornacHo CIl 33-101.

4.2.1.3 B psge criyyaeB onpenenstor:
- CpefHuI YKINOH pycrna peku, NpeacTaBnsaloWwmin cobon OTHOLLEHNE
NpeBbILLEeHNA UCTOKa Haf YyCTbeM, OnpeaeriieMoro no pasHoCTU BbICOTHbLIX

OTMETOK, K COOTBETCTBYIOLLEN ANMHE BOAOTOKA;

- ONVHY Y4acTKOB KaHanu3vMpoBaHHbIX pPeK, NPeAcTaBnsioLLyo cobol

CyMMY OJ1MH BCEX KaHal10B N KaHaB,

- NPOAOSIbHLIN Npodhunb BOLOTOKA — M306pPaKeHHbIN Ha rpaduke
NPOAOSbHbIA, BEPTMKANbHbIN pa3pe3 pycna no nuvHWM hapBaTepa
(Hambonbwmx rmMyobuH) MM nNo ero cpegHen nMHUKM C OBO3HaYeHMeMm
BbICOTHOrO NONOXEHNs1 CBOOGOAHOM NOBEPXHOCTU B MEXEHD UMW NOSI0OBOAbLE,
NWUHUM OHa, MHOrAa BbICOTbI ©eperoB, YKNOHOB, KWIIOMETpaxa W Apyrnx

XapaKkTepucTuk pycna;

- nonepeYHbIn Npodunb BOAOTOKA — M300paKeHHbIM Ha rpadmke
nonepeyvHbIn paspe3 pycna no fUHWW, NepneHanKynspHON BOOOTOKY,
Xapaktepuayowmn ¢opMy U YKNOoHbl gHa un GeperoB, ¢ 0603Ha4YeHUEM
BbICOTHOIO MOMOXEHUS BOAHOM MOBEPXHOCTM B MEXEHb UMW MorioBoAbe,
NMHUM OHa, WHOrga BbICOTbl GeperoB, YKMOHOB M APYTUX XapaKTepUCTUK

pycna;
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- U3BUNNCTOCTb BOAOTOKA, NPEACTaBNsoOLWY0 COOOM OTHOLLEHMEe
ANVHbI BOAOTOKA K NPSIMON, COEAMHSIIOLLIEN €€ UCTOK U YCTbe (MK KOHEYHble

TOYKHU y‘-IaCTKa), XapakTtepusyrwuiee cteneHb KpVIBOJ'II/IHGVIHOCTI/I pycna.

4.2.2 MopdomeTpuyeckme xapaktrepmcTMKu BOAOEMOB

4.2.2.1 MNMnowaab BOgOEemMa — nMnowagab BOAHOW MOBEPXHOCTU

BOOOEMa, OrpaHMyeHHas ero 6eperoBov fIMHNEN.

4.2.2.2 YpoBeHb BOObl — BbICOTa MOBEPXHOCTM BOAbl B BOOHOM

obbekTe Hag yCJ'IOBHOIZ FOpVI3OHTaJ'IbHOl7I MJIOCKOCTbIO CpaBHEHUA.

4.2.2.3 ObbeM o3epa — KONMYECTBO BoAbl B 03epe Npu

ornpeneneHHoOM ypoBHe.

4.2.2.4 CpegHaa rmybuHa Bogoema — cpegHee BepTuKarnbHOe
paccTosiHMe OT MOBEPXHOCTW BOAbl 4O [HA, onpegensiemMoe OTHOLIEHMEM

obbema BoAbl B BOOOEME K ero nnowaau.

4.2.2.5 MakcumanbHas rnybvHa Bogoema - Hanbonbllee

BepTuUKaribHOE pacCToAHNE OT ypOBGHHOVI NnoBEepPxXHOCT BOAOEMA OO0 AHa.

4.2.2.6 [InnHa Bogoema — NpoTsKeHHOCTb BO4OEMA BAOSb EM0 OCEBOW

JTMHUN.

4.2.2.7 MakcumanbHas WwmprHa Bogoema — HanbosnbLuee paccTosiHue
Mexgy  NpOTMBOMONMOXHbIMM  Geperamm  BOAoeMa,  M3MepsieMoe

nepneHankynapHo 0CEeBOW NMNHUK BoAoEMA.

4.2.2.8 HITY BogoxpaHunuuia — HaMBbLICLUMA YPOBEHb BOOHOM
NMOBEPXHOCTU BepXHero Obeda B HOpPManbHbIX YCMOBUAX 3JKCMnyaTaumm

BOOOXpaHUIULLA.

4.2.2.9 ObbeM BoOAOXpaHMNMLLA MOMHbLIA — KONMMYECTBO BOAblI B

BOOOXPaHWMMLLE NPU HOPMarbHOM NOAMNOPHOM YPOBHE.



P 52.08. 874-2018

4.2.2.10 ObbemMm BogoxpaHunuia MepTBbii — 00beM Bofbl, He
NCNONb3yeMbli B HOPMarbHbIX YCIOBUSAX SKCMyaTaumm 1 He NpUMEHAEMbIN

4ana perynmposaHua CToka.

4.2.2.11 YMO BoOAoOxpaHunuia — YpOBEHb BOAbl, OTBEYaloLLni
mepTBOMYy 06bemy. [Mpu TpaHCMOPTHOM UCNONb30BAHWM BOOOXPaHUNULLA
COOTBETCTBYET HU3LIEMY HaBUralMOHHOMY YPOBHIO BOAbl, NPU KOTOPOM

BO3MOXXHO CY0BOXAEHME.

4.2.2.12 OIY BogoxpaHunuwia — NOAbEMHbIA YPOBEHb BOAbI Bhbille
HOpManbHOro, BPEMEHHO JOMNyCKaeMbli B BEpXHEM Obedbe B Ype3BblHanmHbIX

YCNOBMSX 3KCNyaTaunm rufpoTeXHNYECKNX COOPYKEHNIA.

4.2.2.13 ®opcrpoBaHHbIN 00bEM BogoOXpaHunuwia — obbem Bogbl
mexgy Ory v HIy.

4.2.2.14 baTturpacunyeckasa kpmBaa — KpyBasa 3aBUCUMOCTUM MnoLlaam
BogoemMa OT T[NyOMHbI WAW  BbICOTHbIX OTMETOK, COOTBETCTBYHOLLMX

pas3fiM4HbIM YPOBHAM HaAnosTHEHUA BOAOEMa.

4.2.2.15 O6bemHas kpuBas — KpMBas 3aBUCMMOCTM 06bema BogoemMa
OT rNYyOMHbI WM BbICOTHLIX OTMETOK, COOTBETCTBYHOLUMX pPa3fNUYHbIM

YPOBHAM HanNoJIHEHNA BOAOEMA.

4.2.3 MopdomeTpuyeckme xapakTepucTMkm BogocoopoB

4.2.3.1 Nnowaab Bogocbopa — nrowagb YacT 3€MHOM NOBEPXHOCTU
W TONLM NOYBOrPYHTOB, OrpaHnyeHHasi BogopasaesibHOM SIMHUEN, C KOTOPOM

BOAA NMocTynaeT B AaHHbIA BOOHbIV OOBHEKT.
4.2.3.2 CpegHsas BbicoTa Bogocbopa Hag ypoBHEM MOPS.

4.2.3.3 CpegHsaa wuvpuHa Bogocbopa — OTHOLWEHME nnoLlagu

BogocOopa K ero MakcMarnbHOW AJTMHE.
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4234 TMnowanb 3aMKHYTbIX BMNaguH — 4YacTb MOBEPXHOCTU
Bogocbopa, npeacTtaBnsiollas cobonM CyMMapHyk Nnowaab 3aMKHYTbIX

©€eCCTOYHbIX MOHMKEHNA 3EMHOMN NOBEPXHOCTMW.

4.2.3.5 LleHTp TaKecTn pedHOro Bogocbopa — TOYKa Ha KapTe C

KoopAuHaTamu X, Yy, ABMSHOLLAsSCA reOMeTPUYECKUM LEHTPOM Bogocbopa.

4.2.3.6 Ona manbix pek (nnowaabio BogocGopa MeHee 200 km?) u
BPEMEHHbIX BogoTokoB cornacHo CI133-101 pekomeHayeTca onpeaensatb

[AOMNONMHUTENBHO crefyroLme MopoMeTPUYECKNE XapaKTEPUCTUKN:

- CpeaHuI YKINOH CKIMOHOB BOAOCOOpa, KOTOPbIN BbIYMCIIAIOT MO KapTam
WNM NnaHam B TOPWU3OHTaNsX MO HanpaeneHWo HanbOornbLUero YKroHa
CKIMOHOB kKak cpegHee apudmeTmyeckoe U3  Heckonbkmx  (5-10)

onpegeneHunn,

-TYyCTOTY peyHon ceTu BogocGopa, KOTOPYH BbIMUCHAIOT  Kak
OTHOLLEHME CYMMapHOWN AnMHbI BCeX BOOOTOKOB (PEKM, kaHarbl, KaHaBbl) Ha

Bogocbope k obuier nnowaan Bogocbopa;

- rYyCTOTY pyCJ'IOBOIZ CeTN, KOTOPYH BbIHYUCNAKT KaK OTHOWEeHue
CyMMapHOVI ONMNHbI PEeYHbIX OOJTINH, CYXKUX pycenl, oBparos, ©anok un noros K

obuwen nnowaan sBogocbopa;

- TUN PYY4EenKOBOW CETU Ha CKMOHax — Mo maTepuanam aspodoTo
cbemok MmacwTtaba 1:10 000 n kpynHee, N0 KOCMUYECKUM CHUMKAM BbICOKOIO
paspelleHns (0o 2 M), no Buaeo u oTo mMaTtepuanam, nonyyYyeHHbIM C

ncnonb3oBaHuem BIJIA, unv no gaHHbIM NoneBbIX 06CNeaoBaHWUNA.

10
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4.3 Mopdponornyeckme xapakrepucTmku

4.3.1 OTHocuTenbHasa fecucTtocTb Bopgocbopa onpedensieTtcs B
npoueHTax OT obuwen nnowagn Bogocbopa (Nec M KyCTapHWKM Ha

NPOXOAMMbIX BONOTax B NIECHbIE YroAbsl HE BKITHOYAIOT).

4.3.2 OTHocuTenbHasa 3abonodYeHHOCTb Bogocbopa BblUMCSETCS B
npoueHTax oT obwen nnowagum Bogocbopa ¢ pasgeneHnem 60noT Ha

BepXxoBbl€ N HU3NHHDbIE.

4.3.3 OTHocuTenbHasaA 03epHOCTb BoAoOcOOpa onpeaenseTcsas B
NPOLUEHTax, Kak OTHOLLEHNE CyMMbI MIOLLAAEN BCEX 03ep, PacnoNOXeHHbIX
Ha Bogocbope, k obulel nnowaan Bogocoopa.

CpeaHeB3BelleHHAst  03epHOCTb ANt HEMNPOTOYHbIX  03€ep
onpegensieTcss B npoueHTax oT obuien nnowaan Bogocbopa C yyeTom

pacnonoxeHuna o3ep Ha Bonocﬁope.

4.3.4 3akapcToBaHHOCTb BOoAocOopa onpeaensaeTcs B NPoLeHTax, Kak

OTHOLLUEHWe 3aKkapCTOBaHHOM MroLaan Bop.oc6opa KO BCeW ero nnowagu.

4.3.5 OTHoCcuTEenNbHasa pacnaxaHHOCTb Bogocbopa onpegensietcs B
NpouUEeHTax, Kak OTHOLIeHMe nnowaan pacnaxaHHbIX 3eMenb noA

CEeNbCKOX035IMCTBEHHbIE KyNbTypbl HA Bogocbope Ko BCel ero nnowaau.

4.3.6 XapakrtepucTmka Tuna noyYBoOrpyHTOB, criaratomx NoBEPXHOCTb
Bogocbopa, onpeaenseTcs No NO4YBEeHHbIM KapTam C y4eTOM MATU OCHOBHbIX
rpynn NOYBOrpyHTOB MO MEXaHUYECKOMY COCTaBY: MMNHUCTbIE, CYTNINHUCTbIE,

nec4yaHble, cynec4aHble U KaMEHUCTbIE.

4.3.7 CpepgHsasa rmybuHa 3aneraHmst YpoBHSI TPYHTOBLIX BOA (MEPBOro

BOOOHOCHOIO ropu3oHTa) onpeaensieTcs no rmaporeosiornyeckum KapTam.

11
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4.3.8 Xapaktepuctmka 3aperynmpoBaHHOCTM  PeYHOM  CUCTEMbI
NCKYCCTBEHHbIMU BOJOEMaMM (konnyecTBO, pacnonoxeHve n
perynupyowmne emMKoCcTU) BbIYUCNAETCH B MpoLeHTax MO COOTHOLUEHWUIO

nnowanmn 3aperynupoBaHHoOM K obLen nnowaam sogocbopa.

4.3.9 XapakrtepucTtuka penbeda npMHuMaeTcs no onpeaesieHnto:

- PaBHUHHBIN — OTHOCUTENbHOEe KonebaHne BbLICOT B npegenax
Bogocbopa meHee 200 m;

- TOPHbIN — OTHOCUTENbHOE KonebaHme BbICOT Ha Bogocbope Gonee
200 m.

4.3.10 B cny4yae 3HaunTeNIbHOM 3aCTPOMKM NN Hannuna NeHNKoB Ha
Bogocbope [OOMOMHUTENBHO pekoMeHAyeTcs onpedensatb creayowme

XapaKTepUCTUKK:

- ypbaHm3mpoBaHHOCTL  Bogocbopa, KOTOPYK  BbLIYUCASKT B
NpouUEeHTax, Kak OTHOLUEHME CyMMbl Mrowagewn, 3aHsTbiX HaceneHHbIMU
NyHKTamMy, OObEKTaMM MNPOMBILUMEHHOrO, CENbCKOXO3NCTBEHHOIO M
AOPOXHOro CTPOUTENbCTBA, PAaCMONOXEHHbIX Ha Bogocbope, kK obLien

nnowanu sogocbopa;

- onefeHeHHoCTb Bogocbopa, KOTOpY BbIYMCASIOT B NPOLIEHTaX, Kak
OTHOLLEHME CYMMbI NoLlagen BCeX MHOTONETHUX NEAHUKOB, CHEXHMKOB U

Haneaewn, pacrnofioXeHHbIX Ha Bogocbope, kK obLien nnowaan sogocbopa.

C AanbHENLINM pa3suTnem rugposnormn, B 4YaCtHOCTM MeTOOOB
rmaponorn4ecKkmnx pac4eToB, BO3MOXHbl USMEHEHNA B COCTaBe U KoOJNin4ecTBe

ruaporpadnyeckmx xapakTepuUcTuK.

12
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5 Tonorpadmnyeckas ocHoBa

5.1 Kaptorpacmyeckme matepumanbol
5.1.1 Xapaktepuctuka tonorpacgpuyeckmx kapt

5.1.1.1 B Ka4ecTBe OCHOBHbIX KapTorpaduyeckmx maTtepuanosB Anisi
onpegenenns rnaporpauyecknx XapakTepucTuk BOOHbIX OBBEKTOB U UX
BOOOCOOpPOB peKoOMeHAyEeTCsl UCMONb3oBaTb Tonorpaduyeckme kapTtol PO
KpynHoro MacwTaba (1:10 000-1:100 000), a Takke TOnorpadpunyeckme
nnaHbl MECTHOCTU W pasfnyHble COBPEMEHHble TeMaTuyeckue KapThbl

(rmaporeonoruyeckne, NoOYBEHHbIE U Ap.) Hanbonee kpynHoro MacluTaba [1].

5.1.1.2 Tonorpaduyeckune KapTbl ABNSOTCS 00LWwerocyaapCcTBeHHbIMU
kapTamu. OHM COCTaBMSOTCS B CTPOrOM COOTBETCTBMM C MOSIOXKEHUAMM,
WHCTPYKUMSIMA M YCITOBHbIMW 3Hakamu, paspaboTaHHbiMM PocpeecTpom.
CoBpeMeHHble KpynHomacLiTabHble Tonorpaduyeckne KapTbl
XapaKTepusyTca OTCYTCTBMEM CYLLECTBEHHbIX WCKaXeHUn 3a cyeT
NPOEKUUN, BbICOKOM  TOYHOCTbIO  U306paxeHust BCEX  3NEMEHTOB
CoAepXXaHus, CrnoLWHbIM MOKPLITUEM TEPPUTOPUN U NMOITOMY MOTyT ObiTb
NCMomnb30BaHbl B KayecTBe OCHOBbI Ans NPOBeAEHUA KapTOMETPUYECKUX

paboT B rMapOnornyecknx Lensx.

5.1.1.3 To4yHOCTL  nofy4aemMonm C  KapTbl rugporpadguyeckomn
WHOpMaUMM 3aBUCUT B MEPBYD oyepenb OT MacwTaba, B KOTOPOM
cocTaBrieHa kapTta. YeM kpynHee macLuTab ncnonb3yemou kapTbl, TEM BbilLe

TOYHOCTb OnpeaensieMblix Mo Hel rmaporpacnyeCcKnX XxapakTePUCTUK.

B TpeboBaHMsIX kK TOMHOCTU rOCyAaPCTBEHHbIX TONorpaduyeckmx kapT
N rocydapcTBEHHbIX Tonorpadumyeckmx nnaHoB [3] gonyckakTca cpegHue

norpeLLuHoCTn penbeda, npmeeaeHHble B Tabnuue 5.1.

13
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Tabnuuya 5.1 — [JonycTumble cpegHmne NorpelHocTy penseda

MacwTab Honyctumas
Tonorpadu- cpenHsas
P P Xapaktep MeCTHOCTU bea 1
YeCcKoW KapTbl, NorpeLuHoOCTb
nnaHa
1:2 000 PaBHMHHasA ¢ yKNOHOM [0 2°, OTKpbITas 0,25 h
PaBHMHHagA ¢ yKnoHom [0 2°, oTKpbITas (npu 0.33h
BbicoTe ceyeHns 0,5 m) '
BcxonmneHHas ¢ yknoHom oT 2° oo 6°, ropHasi
B AONMHax, OTKpbITasi
PaBHMHHagA ¢ yknoHom [0 2°, 3aneceHHas 0,38 h
PaBHMHHasA ¢ yKNoOHOM [0 2°, 3aneceHHas (npu 050 h
BbicoTe ceyeHns 0,5 m) '
BcxonMneHHas ¢ yknoHamu ot 2° go 6°, ropHas
B AONUHAXx, 3aneceHHasi
1:10 000 lMnocko-paBHMHHAA C YKITOHOM [0 1°, OTKpbITas 0,25 h
lMnocko-paBHMHHAA C YKNOHOM [0 1°, 0.38 h
3aneceHHasa ’
PaBHWHHas, BCXONMIEHHasi, ropHasi 1
npearopHas B 40JSIMHAX C YKIOHOM OT 1° 1 0,33 h
Oonee, oTKpbITas
PaBHMHHag, BCXONMMeHHas, ropHas u
npearopHas B 40JSIMHAX C YKIOHOM OT 1° 1 0,50 h
bornee, 3aneceHHas
1:25 000, |Mnocko-paBHWHHAs, paBHUHHaSA,
1:50 000, |BcxoriMneHHasi, ropHas v npegropHasi B 0,33 h
1:100 000 |gonuHax, OTKpbITasi
lMnocko-paBHUHHas, paBHMHHaS,
BCXOJSIMIIEHHas, ropHasa u nNpegropHas B 0,50 h
OonvHax, 3aneceHHas
1 h — BbicoTa cevyeHus penbeda Ha KapTe.
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Mpwn onpepeneHun rugporpacmyeckux xapakTepucTuk B MNEPBYHO
ovyepenb Heo6XoOUMO YCTaHOBWUTb, Kakyld TOYHOCTb MOXET obecneunTb
Tonorpagu4eckas kapTta BoibpaHHoro macwtaba.

N3BecTHO, 4YTO C nepexodoM K kapTam 6ornee menkoro macwTaba
NM3MEHSIOTCS KaK KayeCTBEHHble, TaK W KOMMYECTBEHHbIE MoKasaTenu
rmaporpaduYecknx XapakTepucTuk B pesynbtate otbopa M 0606LieHus
n3obpaxkaeMblx OOBLEKTOB, a, CreAOBaTENIbHO, CHMXKAETCS TOYHOCTb WX
onpegenexus. Tak, HaNnpumep, 3a cyeT 0006LLEHNS MENKUX U3BUINH pyCen
PEK M KOHTYpPOB Yroaui COKpallaeTcsi MX ANMHa, a 3a cyeT oTbopa
YMEHbLUAeTCs KOnmM4ecTBO M3obpakaemblx Ha kapTe oObeKTOB: 03ep, PeK,
OTAerNbHbIX y4acTKoB neca, 6onoT u apyrnx yrogmin. OgHako Ucnosib3oBaHne
KpynHomMacLuTabHbIX KapT, o6ecneunBas BbICOKYH TOYHOCTb onpeaensemMblx
rmaporpaduYecknx  XapakTepucTuK,  pPe3ko  yBennymBaeT  00bem
KapTomeTpuyeckux pabot. CnepoBaTenbHo, BbIOOp ONTUMAnbHOro
mMacwTaba kapT, NpeaHasHavyaeMbIX 4ns onpeaeneHns rmaporpadunyeckmx
XapakTepucTuk ¢ TpebyeMon TOYHOCTbIO, SBNSAETCA BaXHbIM U
OTBETCTBEHHbIM NOArOTOBMTENbHLIM 3TarnoM KapToOMeTpuU4eckmx pabor.

5.1.1.4Mpn pabote c kapToM HeoOXOOMMO PYKOBOACTBOBATbLCH
YCNOBHbIMM 3HaKamu, obpasuamm LWpUETOB 1 COKpaLLEHUI, 4ENCTBYIOLLNMN
B nepuon, COOTBETCTBYKOLMIN Nepuoay COCTaBfEHUA W U3gaHus

MCNonb3yeMbIX KapT, COrnacHo pykoBoacTay [1].

5.1.2 OcHOBHbIe TpeboBaHuA K KapTorpacdnyeckum martepuanam

5.1.2.1 Ncnonb3yemble kapTbl AOMKHbI OTOOpakaTb COBPEMEHHOE
COCTOSIHME BCEX OJfIEMEHTOB COLEPXaHUS W, TMpexae BCero BOOHbIX
00BbEKTOB, MX BOAOCOOPOB M ApYrnx NPUPOAHbIX OOBEKTOB MECTHOCTW,
NPUMEHSIOLLMXCA AN1s onpeaeneHns ruaporpadunyeckmx XxapakTepucTuk.

CteneHb COBPEMEHHOCTHU KapTorpadunieckmnx MaTepuarnos
onpegensieTcs, Kak npaBwusio, MO rogy CbEMKA WU PEKOrHOCLMPOBKM

MCMoNb3yeMOon KapTbl UK KapTorpadhnyecknx matepuarnos, NONOXEHHbIX B
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OCHOBY COCTaBfEHMS 3TON KapTbl. ATU CBeAEeHUS 0ObIYHO YKa3bIBAKOTCA Ha
Kaxgom nucte Tonorpadmyeckon KapTbl. Mcnonb3oBaHue ycTapeBLUNX
KapTorpadmyecknx martepuanoB MpuU HaMMuMn HOBbIX, CYLLECTBEHHO
OTNINYAOLWMNXCSA MO  COAEPXKAHUIO WU TOYHOCTU  KapTorpaduyeckmx
mMaTepuanoB, NS onpeaeneHus rmgporpaduyeckux  XapakTepuUcTUK
HeaonycTUMO.

Ons obecneyeHnss HeoOXOOUMOW TOYHOCTU  MAPOSOTMYECKMX
pacyetoB TpebyeTca, 4TOObI  rugponorudeckme  HabnwogeHus U
rmaporpaduyeckne XapakTepucTukn BOAHbIX OOBEKTOB COOTBETCTBOBANM
ogHoMy M Tomy e nepuoay. Crapble KapTbl MWCNONb3ylTCA Ans
YCTaHOBIEHUSA ANHAMUKN BOAHbLIX OOBHEKTOB.

BymaxHble kapTbl [AOMKHbI OblTb B XOpOLeEM  (hr3n4eckomM
COCTOSIHUW, HE UMETb CKNaAoK, pa3pbiBOB, CKNeeK U APYrnx NOBPEeXOAEeHWUN,

a Takke HegonyctTumon gedopmauun (boree 1 MM Ha CTOPOHY Tpaneuun).

5.1.2.2K uudpoBon kKapte TpeboBaHus  onpedeneHbl B
FOCT P 52293, TOCT P 51608 1 cornmacHo ctaHgapTy opraHusauum [3].
CopepxaHve uupoBo KapTbl OOMKHO COOTBETCTBOBATb COAEPXKaHWIO
Tonorpadnyeckon KapTbl COOTBETCTBYIOLLIErO MacLuTaba.

LindppoBbie kapTbl cO34at0T B BEKTOPHOW W/MNn pactpoBon hopmax
npegcraesneHns. BekTopHylo ¢opMmy npeactaBneHvs LUAGPOBON KapTbl
NCNONb3YT ANA 0ToOpaxeHMss MECTHOCTM U PELLEHNs pacHeTHbIX 3ajad,
pacTpoBylo opMy — Ans OTOBpaXeHMs C Uenblo BU3yarbHOro aHanusa
MECTHOCTM U 06CTaHOBKW.

B nacnopTtHble AaHHble UMPOBON KapTbl AOMKHbI OblTb BKITHOYEHbI:
HOMeEHKNaTypa, MacwTab, npoekuus, BU4 annunconga, reogesvyeckne um
NPAMOYrofbHbIX KOOPAWHATBI YINOB paMKu fnCTa, cUcTeMa KoopauHat u
BbICOT. B uncpoByto KapTy MOXeT ObITb Takke BKIOYeHa umdpoBas Moaenb

penbeda.
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5.1.3 CucremMmbl KOOpAUHAT U BbICOT

B kayecTBe Mogenv NOBEPXHOCTM 3eMNN ANsi ToNorpadonu4eckmx kapT
ncnonb3yetcs annuncouns spaileHuns. OH 3agaeTca AByMSA napameTpamu —
AnvHaMu OByX pasnuyHblx nonyocen a n b n koapuumneHtTom cxatms f.

CoBOKyNHOCTb NapameTpoB, onpedensowmx opmy annuvncovaa v
ero rnonoxeHve B Tene 3emMnu, onMcbiBaeTCcs CUCTEMOW KOOPAUHAT.

C 1942 ropa ona tepputopumn Poccuiickon ®enepaumm ncnosnb3yeTcs
annuncong Kpacosckoro. Ha ero ocHoBe 6binv co3gaHbl CUCTEMBI
koopauHaT CK-42 n CK-95. CornacHo noctaHoBrneHuto Npasutenscrea [4]
3TU CMCTeMbl KoopauHaT ByayT npuMeHATbea Ao 1 aHBapsa 2021 r.

[[CK-2011 BBegeHa B penctBme ¢ 01.01.2017 Ans BbINOSIHEHUSA
reogesmyeckux u kaprtorpadudeckux pabot B3ameH CK-42 un CK-95
cornacHo [4]. MNpun atom koopauHathl obbekToB B CK-42 (CK-95) 1 HoBOM
NCK-2011 otnnyatotesa ao 100 n 6onee MeTpoB.

NMOHACC paboTtaeTr B cucteme koopauHat [13-90.11, koTopas
ucnonb3yetcs B Poccunm ana  peweHnss HaBUrauMoHHbIX 3agad  u
BbINOMIHEHNS reofesnyecknx n Kaprtorpadguyecknx paboTt B MHTepecax
060pOoHbI [4].

B HacTosilwee Bpemsi 3a npegenamum Poccun Hambonee Lumpokoe
ncnonb3oBaHve nonyduna WGS-84. GPS coobuwaeTr koopavHaTbl B
cucteme WGS-84.

MapameTpbl 3nMAMNCOMAOB, MNPUMEHSIEMbIX B TOCYAAPCTBEHHbIX
cMCTEMax KoopauHaT ykasaHbl B Tabnuue 5.2.

Tabnuuya 5.2 — MapameTpbl annmMncomaos

Bonbuwas Manas

HasaHune lNog Koadbdpmunent
ANNUNConaoB | co3paHus ronyock nonyoch cxartuna 1/f
a, KM b, km
WGS-84 1984 6378,137 |6356,7523142452 | 298,2572236
M3-90.11 1990 6378,136 |6356,751 298,25784
Kpacosckuit 1940 6378,245 |6356,863 298,2997381
CK-2011 2011 6378,137 |6356,752 298,2564151
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MpeobpasoBaHnst KOOpAMHAT TOYEK M3 OLHOW CUCTEMbI B APYryHo

ocywiectensatoTca cornacHo MOCT 32453.

CornacHo [4] B kadecTBe TrOCy4apCTBEHHOM CUCTEMbl BbICOT
ucnonesyetca bantuinckaa cuctema BbicoT 1977 roga, OTcHEeT HOpPMarbHbIX

BbICOT KOTOpOIZ BedeTCA OT HynA KpOHLIJTaD,TCKOFO beTLIJTOKa.

5.1.4 KapTorpacm4yeckme npoekuum

5.1.4.1 na onpegeneHuss MpPOCTPAHCTBEHHbIX  XapaKTepucTUK
obbekta (4nNWHbI, nNnowaanm wu Op.) TpexmepHble reorpadguyeckne
KoopAuHaTbl NepeBOAAT B MPSAMOYrofibHble CnpoeuupoBaHHble (MeTpbl).
Metog npeobpasoBaHust reorpadndecknx KoopauHaT B NIIOCKME
Ha3blBaeTCH NPOeKLMeEN.

lMoBepxHoCTb 3emnn Henb3ss 0TOOpPa3vMTb Ha MAOCKOCTUM C
COXpaHeHneM BCeX NPOCTPaHCTBEHHbIX OTHOLIEHWUI OAHOBPEMEHHO: YrIoB,
paccTtosHuA wn nnowagen. lMoatomy wnu nnowagb, unu dopma, unu
paccTosiHWe Ha KapTe ByAyT UCKaXeHbI.

Mo xapakTepy NCKaXKEHWI pasnu4yatoT: paBHOBENUKNE,
pPaBHOMPOMEXYTOYHbIE, PABHOYIOSIbHbIE, MPOU3BOSIbHbIE MPOEKLUN.

Mo BMAY NOBEPXHOCTM, HA KOTOPYIO NPOELMPYETCA 3EMHOW anNnuncons
pasnuyaloT NPoeKUnn: asumyTarnbHble, LUMMHOPUYECKME, KOHUYECKHME.

Mo opueHTupoBKe BCrnomoraTerlbHOM MOBEPXHOCTU OTHOCUTENBbHO
NONAPHON OCK 1 3KBaATOPA ANMUMNCOMAA pasnmyatoT NpoeKkUnn: HopMarnbHble,
nonepeyHble, Kochble.

Mo BuAy HopmarbHOW KapTorpauUyeckon CeTKM MpoeKuuu
pasgensalTcs  Ha:  asMMyTalnbHble,  KOHWYEecKue,  UMIMHAOPUYECKME,
nceeaoasvMMyTarnbHble,  MCEBOOKOHWYECKME,  NCEeBAOUMNUHAPUYECKME,

nonukoHu4veckume [5].
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5.1.4.2 CornacHo [2] Ha BLIGOp MPOEKUMA BNMSIET MHOIMO (PakTopoB,
Hanpumep, pasmep BOAHOrO oObekTa, €ro LWMPOTHOE MOMOoXeEHME,
KOHoUrypaumsa v ap.

ONs MUHMMU3AUMM UCKAXKEHUIN «KPYMHBLIX» BOAHbLIX OOBLEKTOB U MX
BogocbopoB  (MpOTshkeHHOCTb0 Gonee 6°) B cpegHuMx  wmMpoTax
peKOMeHAYeTCS UCNONb30BaTh LUNNHAPUYECKNE NPOEKLMM, a ceBepHee 60-
ON napannenn — asuMmyTarnbHble WAW KoHwdeckue. [lpu aTtoMm, ANs
N3MepeHusa OIMH Ny4dlle noaxoaaT paBHOMPOMEXYTOYHbIE NPOeKLMK, a Ans
N3MepeHns NnoLlagen — paBHOBENUKME.

B obiem cnyyae, ang HebOMbLIMX U CPeAHMX MO pa3mMepam BOAHbIX
00bekToB 1 Ux BOAOCOOPOB, NPOeKUMst fOmKHa ObiTb nogobpaHa Tak, 4Tobbl
NCKaXeHus ONMH 1 nnowagen He npesbiwanu 2 %.

YKasaHHbIM TpeboBaHMAM B 3HaAYUTENbHOW Mepe YAOBETBOPSHOT
rocygapcTBeHHble Tonorpaduyeckme kKapTbl Poccuiickon ®depepaumn.
Hanbonbluee nckaxxeHme onviH B npegenax nucrta kaptol gocturaet 0,14 %,
nckaxxeHmst nnowagen - go 0,08 %. Takum oOpasom, nNpu BbIMOMHEHUM
KapTomMeTpuyeckux paboT Ha Tonorpadouyeckmx kKapTax CpeaHnx 1 KpynHbIX
mMacwTaboB B npegenax OAgHOM LWeCTUrpaayCHON 30Hbl UCKaXKEHMAMUN ANNH
n nnowagen MOXHo npeHedpeyb.

CornacHo npwukady MwuHakoHOMpa3Butus [3] rocyaapCTBEHHblE
Tonorpaguyeckme KapTbl CO3[alTCA B PaBHOYrOSMbHOW  MOMepeYvHo-
umnuHapudeckon  kaptorpadpmueckor  npoekumm  aycca-Kpiorepa B
LIeCTUrpagyCHblX 30HAX, a roCygapCTBEHHblE TonorpaduyeckMe nnaHbl

co3aloTCcs B TpexXrpagycHbIX 30HaxX.
5.1.5 Pa3rpadpka u HoOMeHKnaTypa Tonorpacuyeckux Kapt

5.1.5.1 CTpYKTYypPHbIM 3reMeHTOM rocynapcTBeHHOM
TonorpaduU4eckon KapTbl UM rocyaapCTBEHHOro Tonorpaduyeckoro nnaHa
ABNAETCH NUCT Tonorpaduyeckon KapTbl UNu Tornorpaduyeckoro nnaHa

COOTBETCTBEHHO. JIMCTbI rocyAapCTBEHHbIX ToMorpacuyeckmx kapT nMmeT
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dopmy Tpaneuun, CTOPOHaAMW KOTOPbIX SABMASKTCA  U300paxeHns
MepuanaHoB 1 napannenen.

OcHoBOWM cUCTEMbI AeneHusl FoCy4apCTBEHHbLIX Tonorpaguyecknx
KapT M NnaHoB Ha NUCTbl (ganee — pasrpadka) n cuctemol 0603HaYeHNS
rocygapcTBEHHbIX  TonorpaduMyecknx KapT UM nnaHoB (ganee -
HOMEHKNaTypa) SABNsieTCa MeXxayHapoaHas pasrpadka v HOMeHKnaTtypa
nmucToB Tonorpaduyeckon kaptel MacwTtaba 1:1 000 000. JlucTbl kapTbl NO
napannenam ob6pasyloT nodca, Kaxabll no 4° WupoTbl, HayMHasd oOT
3KBaTOpa, a Mo MepuaMaHaMm - KOSTOHHbI, Kaxaas no 6° AonroTbl, rpaHuubl
KOTOpbIX CcOBMagalT C 30HaMuM KapTtorpaduyeckon npoekumn [aycca-
Kptorepa. HomeHknatypa nucrta kaptbl MacwTtaba 1:1 000 000 coctouT 13
OykBbl, OOO3Havawwen nosic, M uudpbl HOMepa KOMoHHbL. [losica
obo03HavalTCa 3arnaBHbiMU BykBaMu natuHckoro andasmta (ot A go U),
Ha4yMHasa OT 3KBaATOpa K CEBEPY M K0Ty, a KONOHHbI - apabckumm undpamm (ot
1 no 60) ot mepuamaHa 180° ¢ 3anaga Ha BOCTOK [3].

Ha pucyHke A.1 (npunoxeHune A) NpuBedeHa cxema pacnosioXeHust
nucToB KapTbl macwTtaba 1:1 000 000.

Ha pucyHke 5.1 npuBedeHa pasrpacdka M HOMEHKNatypa KapT
MacwTabos o1 1:1 000 000 go 1:100 000.

Jlnct  rocypapctBeHHOM — Tonorpaduyeckon  KapTbl  MacwTaba
1:1 000 000 coaepxuT:

- 4 nucta kapTbl MacwTtaba 1:500 000, koTopble o603HavarTCs
3arnaeBHbiMu 6ykBamu A, b, B, T;

- 36 nuctos kapTbl MacwTtada 1:200 000 ¢ o603HAYEHMEM PUMCKUMI
umcppamm ot | oo XXXVI;

- 144 nwucta kapTbl MacwTtaba 1:100 000, koTopble o0603Ha4valTCA

apabckumn uncppamum ot 1 oo 144.

20



P 52.08.874-2018

N-37

112,3]4]5 5_.7@3?3}1@ 1:1000 000 N-37
* 1:500 000 N-37-I

|
VRFNEREN % 36 1:200 000 N-37-XXX
)
!

1481 1:100 000 N-37-120
_‘_rso
|72
_'_\ Ic
196

ot 8] H- w;i:;

PucyHok 5.1 — Pa3rpacb|<a N HOMEHKNaTypa KapT Maclutabos
ot 1:1 000 000 go 1:100 000

5.1.5.2 Jluct kaptbl MacwTtaba 1:100 000 nonoxeH B OCHOBY
pasrpadkv 1 HOMEHKNaTypbl kKapT 6onee KpynHoro macwrtaba (pUcyHok 5.2).

B ogHom nucte kapTbl MacwTtaba 1:100 000 cogepxartca 4 nucrta
macwTtaba 1:50 000, koTopble 0603Ha4alTCA MPOMUCHBbIMKM OGyKBaMK
pycckoro andasuta A, b, B, I, Hanpumep, N37-120-B.

Jlnct kapTbl macwTaba 1:50 000 cogepxunT 4 nucTa KapTbl MacliTaba
1:25 000, koTopble 0603Ha4alTCs CTPOUHbIMK ByKBaMu pycckoro andasuTta
a, 6, B, r, Hanpumep, N37-120-B-6.

Jnct kapTbl Macwitada 1:25 000 cogepxnT 4 nucra KapTbl MacwTaba
1:10 000, koTopble o0b6o3Ha4vaTCa apabckumm undpammn 1, 2, 3, 4,
Hanpumep, N37-120-B-6-4.

Jinct  kaptbl macwTaba 1:100 000 cogepxut 256 nucToB
Tonorpadudecknx nnaHoB Macwtaba 1:5 000, kotopble o0603Ha4varTCA
nopsakoBeiMn apabckumm umdpamm ot 1 go 256, B3ATbIMM B CKOOKW,
Hanpumep, N37-120-(8). Jluct Tonorpaduyeckoro nnaHa macwrtabda 1:5 000
cogepxut 9 nuctoB nnaHoB macwTtaba 1:2 000, koTopble o603HavaTCs
PYCCKMMM CTPOYHbIMK BykBamu OT a Ao u, Hanpumep, N37-120-(8-e).
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PucyHok 5.2 — Pasrpadka n HoMeHknatypa kapT macitabos
ot 1:100 000 go 1:5 000

5.1.5.3 Ha Tonorpadudeckon kapTe napannenn wusobpaxarTcs
Ayramm OKpYXHOCTEW, a MepuauaHbl — NPAMbIMUA MHUAMMW. YCMOBHbIE
3Haku, mnsobpaxarwlwme ogHM n Te ke obbekTbl, Ha KapTax MacwTtaba
1:25000 - 1:200000 no cBOEMY Ha4yepTaHUO MNOYTU OOUHAKOBbLIE U
OTNNYaOTCH TONBbKO pasMepamu.

5.1.6 MecTHaa cuctema KoopamHat

B HacTosilLlee Bpems LUMPOKOE MPUMEHEHNE MNOMyYunn MeCTHble
CUCTEMbl KOOpAWHAT Ans paboT Ha OrpaHM4YEeHHON TEeppuUTOpPUN, He
npesblLlaloLLen Tepputopmto cybbekta PO.

MecTHOM cucTtemMon KoopauHaT HasblBaeTCcsa cucTtemMa MnnocKUX
NPAMOYrofbHbIX KOOPAMHAT B nNpoekuun Maycca ¢ MecTHOM KoopaMHaTHON
ceTkon. MecTHble cuctembl CO3aloTCsA B rocyAapCTBEHHON reode3nyeckom
cUCTeEMe KoopauHaT ¢ anemMeHTamu annuncovaa Kpacosckoro [6].

Havano otcyeTa koopaMHaT M OPUEHTUPOBKaA OCEW KoopauHaT
MECTHON CUCTEMbl CMELLUEHbl MO OTHOLWEHWIO K Hadvany oTcdyeta u
OpPUEHTUPOBKE OCel KoopauHaT eauHOW rocygapCTBEHHOW CUCTEMbI
koopauHaTt. C noMoOLLbl0 MNapameTpoB nepexoda MOXHO MNepentn oT
MECTHOW CUCTEMbI K €ANHOWN FOCYAapCTBEHHOW CUCTEME KOOpAMUHAT.
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MecTHble cucTembl KoopauHaT 6asupytoTcs Ha ocHoBe CK-63,
KoTopas 6bina paspabotaHa Ha Bcto Tepputoputo 6eiBluero CCCP B Buge
6nokoB. bnokn CK-63 oGosHayaroTca naTuHckMMn GykBamu, Hanpumep,
«CK-63, 6rok V».

Ha «kaptax wn nnaHax, COCTaBNsieMbiX B MeECTHbIX CUcTemax,
npumeHsieTca banTtuickas cuctema BbicoT 1977 roga. B HekoTopbIX
MECTHbIX CMCTEMaXxX YCTaHOBIIEHO CBOE (MECTHOE) Havarno oTcyeTa BbICOT.

[Ona HasBaHUM MeCTHbIX cucTeM cybbektoB PP ycTaHOBMEHbI
Homepa. Hanpumep, mecTHasa cuctema MockoBckor obnacty HasbiBaeTcs
«MCK-50».

Pasrpadhka 1 HoMeHknaTtypa kapT B MECTHOM CUCTEME aHanornyHa
pasrpadke 1 HOMEHKaType KapT B e4UHOWN rocyJapCTBEHHOW CUCTEME.

5.1.7 CopepxaHune Tonorpadnyeckux KapT

5.1.7.1 '3 aneMeHTOB coAep)xaHusa Tornorpauyecknx Kapt Aans
rmgponornyecknx pabotr Havbonbliee 3HavYeHUe UMmelT: O0b6beKThl
rmgporpadun (o3epa, BOO4OXpPaHUNUWIA, Npyabl, PEKW, py4vbW, KaHanbl,
KaHaBbl, 6onota n gp.), penbed M MNOYBEHHO-PACTUTESNbHBLIN MOKPOB,
pavoHbl Pa3BUTUA KapcTa, a TakKe HaceneHHble MYHKTbl, XO35MCTBEHHbIE
06bekTbl 1 goporu [1].

5.1.7.2 O3epa, BOgOXpaHuUnuWa M MNpyabl Ha KpynHoMaclUTabHbIX
KapTax nokasbiBaloTcs B TOM Cry4ae, ecnv ux nrowans B Mmacwtabe kapThbl
bonee 1 Mm2, a Ha MenkoMaclUTabHbIX kapTax - bonee 2 mm2. Ecnu o3epa
UMEIT MEHbLUYIO NMoWadb, HO SABMSKTCA XapaKTepHbIMW ONS OAHHOro
panoHa, OHW [MOKa3bIBATCA Ha KapTaX C HEeKOTOpbIM YBefMyeHuem
nnowaan. HesaemcMmo OT pa3mepa MokasblBaOTCS BCe NPeECHble o3epa B
3acywnuBbiX U 0e3BOAHbLIX paoHax, MMHeparbHble, NeyebHble, a Takke
03epa, ABNAILWKNECS NCTOKaMN PeK.

5.1.7.3 Ha kpynHomacLuTabHbIX KapTax NnokasblBatoTCs, Kak NpaBuno,
BCE pPEKW, KaHanbl M KaHaBbl, HE3ABUCUMO OT WX MPOTSHKEHHOCTU, 3a
WCKINIOYEHMEM TOPHbIX panioHOB, rae Ha kaptax macwTtaba 1:50 000 um
1:100 000 pekn u pydbum gnuvHom meHee 1 cm (B MacwTtabe kapTbl)
MOKasbIBalOTCA He MOMHOCTbI, @ C YacTU4HbIM OTOOpoM. Bce peku
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VI306pa)KaI-OTCFI B OAHY wnn gBe NnMHUM B 3aBUCUMOCTU OT UX LWNPUHBI U

MacluTaba kapTbl B COOTBETCTBUM C Tabnuuen 5.3.

Tabnuua 5.3 — M3obpaxeHne pek Ha KapTax pasHbix MaclTtaboB B
3aBUCUMOCTU OT X LUMPUHDI

LLnpuHa pekun, M, Ha kapTax MacTabos
N3o06paxkeHne pekn Ha KapTe
1:10 000 | 1:25000 | 1:50 000 (1:100 000

No 3 0o 5 0o 5 0o 10
B oary nukuio BKITHOM. BKITHOM. BKITHOM. BKITHOM.
B OBe NUHMM C NPOMEXYTKOM CB'g CB'f,_.) Ao CB'3(5) Ao CB'Glg

0,3 Mm Ao flo

Mexay HuMmn o, BKITHOM. BKITHOM. BKITHOM. BKITHOM.
B aBe nuHUKM ¢ coxpaHeHnem
[EeNCTBUTENbHON LLUMPUHBI Cs.5 Cs. 15 Cs. 30 Cs. 60
peku B MacluTabe KapTbl

Pekn, wnsobpaxaemble B OOHY FNWHWUIO, MOKa3aHbl Ha KapTax C
MOCTENEHHBIM YTOSLLEHNEM NIMHUM OT UCTOKA K YCTbIO; PEKMN, NPOTEKaloLLme
B MYCTbIHHbIX panoHax W TepswlWmMeca B Meckax, MNOKa3biBalTCA C
NMOCTEMNEHHBbIM YMEHbLLUEHMEM TOMLLMHbI K YCTBEBOW YacTu. TonwmHa nnMHmK,
n3obpaxatowen peky, Haxogutca B npegenax ot 0,1 go 0,5 mm. [Mpum
n306paxkeHnn pek B ABe NMNHUN TOMLWMHA K40 nnHum coctasnseT 0,1 mm,

a HaUMEHbLLMI NPOMEXYTOK Mexay HuMK cocTasnseT 0,3 mm.

KaHanusoBaHHble y4acTKM peKk MOKa3blBalOTCS HA KapTax B OOHY wUnu
0Be INWHUM YCMOBHbIMKM 3HaKaMuM KaHanoB W KaHaB B COOTBETCTBMU C
pekomeHgaumsmmn Tabnuubl 5.4.

Mpu n3obpaxkeHn NONMbI PeKn, Kak NpaBunmno, HAHOCATCS BCE MPOTOKM
n cTapble pycna (ctapuvubl) AnNnMHON B MmaclwiTabe kapTbl 6onee 3 MM, a npu
6ONbLUOM MX YACNE U CUIBHON 3a60NOYEHHOCTN NONMBI — CBbILE 5 MM.

KaHanbl u kaHaBbl u306paxatTca B OA4HY WU OBE NUHUA B
3aBMCMMOCTM OT MX LUMPUHBLI U MacwTaba kapThl (Tabnuua 5.4).
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Tabnuuya 5.4 — M3obpaxeHne KaHanoB (KaHaB) Ha KapTax pa3HbIX

mMacwTaboB
LvpuHa kaHana (kaHaBbl), M,
Vaobpaxenue kaHana Ha kapTax MacluTaboB

(kaaBbl) Ha kapTe 1:10 000 | 1:25000 | 1:50000 | 1:100 000

B ofHy NMHMIO [o 2 o 3 o 3 o 3
BKIHOM. BKINHOM. BKINHOM. BKIHOM.

B oBe nuHun ¢ npomexytkom | CB. 2 o Ce.3 oo Ce.3 oo Cs.3 oo
mMexagy HuMmn 0,2 Mm 3 BkmoY. | 10 BkmtoY. | 10 Bkntod. | 10 BKIIOM.
B oBe nuHum ¢ npomexyTtkom | CB.3 go | Ce. 10 go | CB. 10 go | Cs. 10 go
mexagy Humm 0,4 Mm 5 Bkmoy. | 15 Bknoy. | 30 BkntoY. | 60 BKITHOM.
B oBe nuHumn ¢ coxpaHeHnem
OEeNCTBUTENBHOW LUMPUHbI Cs.5 Cs. 15 Cs. 30 Cs. 60
kaHana B maclutabe kapTbl

Ha kaptax macwTatoB 1:10 000 u 1:25 000 o6bIYHO NoKa3biBaKOTCS
BCE KaHanbl W KaHaBbl OPOCUTENbHbLIX W OCYLUMTEMbHbIX CcuUcTeM. B
OTAENbHbIX CNyyasix He NoKa3blBalTCH KaHaBbl, KOrga paccTosHue Mexay
HUMK B MacwTabe KapTbl MEHEE 2 MM.

Ha kapTtax macwwtados 1:50 000 1 1:100 000 noka3sbiBatOTCS KaHanbl 1
MarucTpanbHble KaHaBbl, a MPoYne KaHaBbl HAHOCATCS C Pa3pPSaKON.

5.1.7.4 BeperoBasi NUHUA MOPEN, 03ep M UCKYCCTBEHHbIX BOJOEMOB
n3obpaxaerca C pasgeneHneM Ha: MOCTOSHHYIO W ONpedereHHyto,
HEMOCTOSHHYI0O M HeonpeaeneHHyto (ons o3ep Ha 6onoTtax, HU3MEHHbIX,
3atonnsiemblx 6eperos, 6eperoB nepecbixarowmx 03ep U T.M.); Ha KapTax
mMacwwTtaba 1:50 000 n menbye He pasgenstoTcs.

N3obpaxaeman Ha kapTax OeperoBasi nMHMS MOpPSi COOTBETCTBYET
NHUK ypesa BoAbl Npy Hambornee BbICOKOM ee ypOBHE BO BpeMS Npunvea,
a Npw OTCYTCTBMM MPUIMBHBIX SBNEHUA — NnHuK Nnpnbos. beperosas nuHns
N OTMETKM YPOBHA 03ep, NPYOOB W peK COOTBETCTBYIOT CpeaHemy
MEXEeHHOMY YPOBHIO, a Beperosas NMMHUA KpynHbIX BogoxpaHunuw, — HIY.
Ha kapTax nokasblBaloTCH rpaHuLbl pasnnBOB KPYMHbIX O3€P U PEK.

5.1.7.5 Penbed

M306pa>KaeTcs=| ropu3oHTanaMm B cCo4YeTaHun C YCIOBHbIMKM 3HakamMu

MECTHOCTM  Ha  Tonorpaduyeckux  kKapTax

06pbIBOB, CKar, oBparoB, NPOMoOVH. N3obpaxeHne penbeda aononHaeTca
noanMcsiMMN abCOMOTHBIX M OTHOCUTENbHbBIX BbICOT HEKOTOPbIX XapakTepHbIX
TOYekK CornacHo  [3] n3obpaxeHua penbeda

MECTHOCTHW. and
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rOpU3oHTansiMM Ha Tonorpaduyeckux Kaprax,

ceyeHus penbeda, ykasaHHble B Tabnumue 5.5.

Tabnuua 5.5

Tonorpadudeckmnx kaptax macwtabos 1:10 000-1:200 000 v nnaHax

NMPUMEHAKTCA BbICOTbI

— BbIcoTbl ce4veHus penbed)a Ha TroCyAapCTBEHHbIX

Xapakrtep
MECTHOCTM

OcHoBHas BbicoTa ceveHus penbeda, M,
[NS rocyaapCcTBeHHbIX Tonorpadguyecknx kapT 1 NnaHos

mMacLuTaboB

1:2 000

1:10 000

1:25 000 | 1:50 000

1:100 000

1:200 000

lMnocko-paBHUHHAA C
YKINOHOM go 1°

PaBHuHHas ¢
YKINOHOM a0 2°

0,5

1,0

2,0

2,5 10,0

20,0

20,0

PaBHuHHas ¢
YKIMOHOM [0 2° B
panoHax
Menuopauuu

0,5

1,0

2,5 10,0

20,0

20,0

PaBHWHHaZgA ¢
YKIOHOM OT 2° B
3arneceHHbIX
panoHax

1,0
059

2,0

50 10,0

20,0

20,0

BcxonmneHHas ¢
YKINOHOM a0 4°

1,0

2,5

2,5 10,0

20,0

20,0

lMepeceveHHada ¢
YKIOHOM J0 6°, a
TaKKe panoHbl
necyaHbIX NYCTblHb

2,0

2,5

50 10,0

20,0

20,0

lMepeceyeHHasda ¢
YKIOHOM 10 6° B
panoHax
Menuopauuu

2,0

2,0

50 10,0

20,0

20,0

MpearopHas u
ropHast C yKnoHOM
bonee 6°

2,0

50

50 10,0

20,0

40,0

BbicokoropHasi

10,0 20,0

40,0

80,0

Y Mo cneunansHoMy TpeboBaHuio.
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5.1.8 MacwTab kapTorpacdunyeckux matepmanoB

5.1.8.1 Macwtab ucxXogHbIX KapT BNUSieT Ha TOYHOCTb LMdpoBOW
nHpopmaumm. Yem kpynHee macwTtab kapTorpadnyeckux AaHHbIX, TEM
ToYHee 1 nogpobHee npeacTaBneHa B HeW MHopMaLms.

B cooTBeTCTBMM C npaBuniaMmm KapTOCOCTaBIIEHUS C YMEHbLUEHUEM
mMacwTaba cnpaMNAlTCS MENKne U3BUIUHBbI PEK U N300pakeHne pekn Ha
KapTe CTaHOBUTCHA Kopo4de. OTO OCOBGEHHO 3aMeTHO Ha KapTax FOpHOW U
XOSIMUCTON MECTHOCTW.

B T1abnuue 5.6 oTpaxeHa 3aBUCUMOCTb MEXAYy OMVHON pPeKkn |

MacLuTabom KapT C KOTOpbIX 3Ta AnnHa bbina nonyyexa [7].

Tabnuuya 5.6 — [nuHa pekn Ha kapTax pasHbiXx MacwTabos (pparmMeHT)

[nnHa pekn no kapTte, Km
Peka 1:25 000{1:50 000{1:100 000{1:300 000|1:1 000 000
A 43,3 36,5 36,2 29,1 26,5
B 32,4 30,8 29,1 27,6 22,5
r - 70,8 62,6 55,8 51,0
il - 97,6 93,2 87,8 81,0
E - - 211 201 187
» - - 252 248 224

B T1abnuue 5.7 npuBedeHbl nNpUMeEpHble  MOMpPaBOYHbIE
KO3 PULMEHTbI B ANWHbI BOAOTOKOB, WU3MEPEHHbIX MO KapTaM pasHbIX
MacwTtaboB. OTO ycpeaHeHHble KO3I(MDUUMEHTbI B OMAWHBI  JIMHENHbIX
006BHEKTOB, KOTOPbIE YCTAHOBMNEHbI OMbITHLIM MYTEM U YYUTbIBAKOT, KaK YKIMOH,

TaK U U3BUNUCTOCTb NNHENHBbIX 06beKTOB [8].
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Tabnwuua 5.7 —lpumMepHbie nonpaBoYHble KOIMPULNEHTBI ONTMHBLI PEKN

Ha KapTax pasHbIx MacliTaboB

Xapakrep KoadhpmumeHT yBennueHns ANUHbI PEK HA MECTHOCTM
MECTHOCTH Mo CPaBHEHMIO C M3MEPEHHON MO KapTe MacliTaba
1:500 000 1:200 000 1:100 000 1:50 000
"opHas 1,30 1,25 1,20 1,05
XonmMmucras 1,20 1,15 1,10 1,05
PaBHMHHasA 1,05 1,05 1,00 1,00
C ymeHbweHnem MacwTtaba B pasbl YMEHbLIAETCA YUCHOo

n306paxeHHbIX Ha kKapTe BO4OEMOB N BOLOTOKOB.

Yem kpynHee macwitab kapTbl, TEM TOYHEE MO TakUM KapTaM MOXHO
NpoM3BECTN BCE BWAbl KapTOMeTpu4yeckux paboT, MNOCKONbKy cedeHue
penbeda vaule, nogpobHee u3obpaxeHa rugporpaduyeckas cetTb U
AeTanbHee nokasaHbl BCe MNpoYne 3remMeHTbl MecTHocTu. Heobxogumo
yuuTbiBaTb, YTO MNpyM YyBeNUYeHMn macwTtaba KapT 3HaYUTENbHO
yBenuumnBaeTcs o6bem kKapToMmeTpruyecknx pabor.

5.1.8.2 Tonorpadguyeckme kapTbl cpeaHero macwtaba (1:200 000) n
mernkoro macwraba (1:500 000 — 1:1 000 000) paspeLuaeTcs UCNoNb30BaTb
TONbKO ANA nNpeaBapuTENbHbIX PacvYeToOB OTAENbHbLIX ruaporpaduyecknx
XapakTepucTuK (nnowanun, cpegHen BbICOTbl M Ap.), Korada He Tpebyetca
BblCOKaA TOYHOCTb. [Ana aTux uenen PocrmgpoMeToM pekomMeHOoBaHO
ncnonb3oBaTb «O6LLYI0 LiMdppoByto KapTorpadpmieckyto ocHoBy PocrigpomeTay
(LIKO PocrmugpomeTa) [9].

B tabnuuax 5.8 n 5.9 npuBogaTca pekomeHgyemble MacLuTalbl
KapTorpaduyecknx maTtepuanoB OfS UCMOSb30BaHUSA B COOTBETCTBUMU C

pa3MepoM BOAHbLIX OOBEKTOB U XapakTepoM MEeCTHOCTU [2].
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Tabnuua 5.8 — MacwTtabbl kapT, ucnonb3yemble Ons onpegeneHuns

nrnowagen BoaocbopoB, ANTMH Pek U YKITOHOB

Mnowanb Bogocbopa, km?
Cs. 10 po| CB. 50 go
50 BkntoY. | 200 BKIIOM.

Xapaktep MecTHOCTH

[o 10 Cs. 200

PaBHWHHbIE,
NYCTbIHHbIE U
3abono4yeHHble cnabo 1:10 000 | 1:25000 | 1:50 000 | 1:100 000
pacyneHeHHble
panoHbl

["OpHbIE M XONMUCTbIE
CUIbHO pacudneHeHHble | 1:25 000 | 1:50 000 | 1:100 000 | 1:100 000
panoHbl

Tabnuua 5.9 — Macwrtabbl KapT, Mcrnonb3yemble Ans onpeaeneHus
rugporpacdnyeckmx xapakTepmucTk BOOOEMOB

MpumepHas nnowagb n3obpakeHus MacLTa6bl

Bopgoembi BOJOEeMa Ha KapTe -

BymaxkHOU, cM? LUMdPOBON, KM? P

KpynHenwne n 1:500 000
oonblune Ca. 1000 Ca. 1000 1:100 000
Coenhme CB. 500 oo 1000 |Cs. 500 go 1000 Bkntoy.| 1:100 000
e BKITHOM. Cs. 125 po 250 Bkntoy.| 1:50 000
Marbie Cs. 100 0o 500 | Cg.. 25 go 125 Bkntod. | 1:50 000
BKJTHOM. Cg. 6 0o 31 BkItou. 1:25 000
Cg. 1 no 6 BKntou. 1:25 000
Camble manble | OT 10 go 100 Bkn. OT 0 go 1 BKAION. 110 000

B npouecce pabGoTbl kapTbl 0onee kpynHoro MacwTaba, no
CpaBHEHMIO C peKkoMeHgyembiMM B Tabnuuax 5.8 u 5.9, [OOMKHbI
NCNoNb30BaTbCA Kak BCNOMoOraTesbHble Af YCTaHOBNEHUS U YTOYHEHWUS
NOMNoXeHns oTAeNbHbIX 06BEKTOB UK rpaHnL, Bogocbopos.

Mpn  HanmuMuum  maTepuanoB  KOCMUYECKOW  CbEMKU UMK
aspopoTocHUMKOB Honee KpynHomacLUTabHbIX 1 6oree COBPEMEHHbIX, YEM
ncnonb3yemble KapTbl, HEOOXOAMMO MpuBriekaTb MX ANS YCTaHOBMNEHWS
CTeneHn [JOCTOBEPHOCTU KapT MyTeM WX COMOCTaBfeHus. JTU Xe

MaTepuarnbl UCNOMNb3YKTCA ANA YTOYHEHUA TpaHUL pasfiMyHbIX yFOﬂMVI n
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nonoxeHust rugporpadmyecknx OOBLEKTOB Ha KapTax, OCOOEHHO npwu
N3y4yeHnn marnbix BOAHbIX 06 EKTOB 1 nx Bogocbopos [1].

Mpn HeobXxooMMOCTM CpaBHEHWS LAVH BOOOTOKOB, Mrowanen
BOOOEMOB W BOAOCOOPOB, YKMNOHOB W  OPYrnX MOPGOMETPUYECKUX
XapaKkTepuCTUK, U3MEPEHHBIX MO KapTaM, MacliTab KOTopbIX OTNINYaeTcs oT
macwTtaba 1:100 000, ¢ onyb6nvMkoBaHHbIMX AaHHbIMM B OdUUMAnbHbIX
nsgaHunsx PocrugpomeTta, cnegyeT BbINOMHUTL NapannenbHble M3MepeHnst
3TUX XapakTepucTuk no kaptam macwTtaba 1:100 000, a 3aTeM CpaBHUTb
nonyvyeHHble pesynbtaTtbl. LlenecoobpasHo wmcnonb3oBaTb [aHHbIE
cnpaBoYHbIX mMsgaHun Pocrugpometa: «Imgponormyeckas nM3yydeHHOCTbY,
«OcCHOBHbIE rmgponornyeckmne XapaKTEPUCTUKNY, «Pecypchl

nosepxHocTHbIX Bog CCCP» u gp.

5.1.9 UudpoBbie moaenn MecTHOCTHU

5.1.9.1 UndpoBble  TOMorpadunyeckme KapTbl no  3anpocy
nonb3oBaTens MOryT KOMMMEKTOBaTbCSA BEKTOPHLIMU MOAENAMU MECTHOCTU
— TIN, KoTopble NMOCTPOEHbI M3 OTMETOK BbICOT, MyOuH, ropu3oHTanen,
n3obar, ype3oB BOAHbIX O6BLEKTOB 1 Ap.

LinppoBbie mMogenu MeCTHOCTU MOryT MNPEACTaBMAlTCA Takke B
CeToyHOM (maTpudHoM popmaTe). Bes nnowanp kapTel pas3bvBaetca Ha
SMNeMeHTbl perynspHon ceTku (a4eniku). Kaxgonm sueike cooTBeTCTBYeT

TONbKO OAHO 3Ha4YeHue (BbICOTbI, FMyOUHbI Unu ap.).

5.1.9.2 B cBo6ogHOM focTyne (B ceTu VIHTEPHET) MeeTCst MHOXeCTBO
MHOCTPaHHbIX HabopoB maTtpul BbICOT. Hanpumep — uudposble Mogenu
penbeda: GTOPO30, SRTM, ASTER, GDEM wu pgp., koTopble He
PEKOMEHAYITCA ANA  onpefeneHns ruaporpauyecknx xapakTepucTuk
BOAHbIX 06BbEKTOB PP, NOCKONbKY HAXOAATCA B CUCTEMAX BbICOT, OTNINYHbIX
OT NpuHATLIX B Poccun, a Takke He npuBsidaHbl K ONOPHOW reode3nyecKkom

cetm P®, u, kak cnegcrtevMe, WUMEKT Henpeackasyemble Ownbku B
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MECTOMONOXEHWWN, HE COOTBETCTBYIOT N0 MacluTady (ux paspewleHune 30 M n
Gonee). B TOXe Bpems BbllienepeynucrnieHHble mogenu penbeda MoryTt
oKasaTbCA NonesHbIMn ansa obLiero NnpeacTaBneHns o penbege MecTHOCTH

n npe/J,BapMTeanoﬁ OUEHKN JaHHbIX.

5.1.9.3 B kadectBe mofenen penbeda MECTHOCTU peKkoMmeHayeTcA
ncnonb3oBaTbh TPUAHIYNALMOHHBIE MOAENN U MaTPULLbl BbICOT, MOMYyYEeHHbIE
nytem npeobpasoBaHus ¢ LMPOBbIX Tonorpadmnyecknx kKapTt n nnaHos PO
U1 JaHHbIX TonorpadoMyeckon CbeMKN MECTHOCTU C ceveHneM pernbeda He
MeHee: 1 M — ansg paBHUHHOIO penbeda n 2 M — aAngd ropHon MecTHoCTU. Mpu
39TOM pasmep CeTKM B MaTpuLe BbICOT JOSMKEH COOTBETCTBOBATbL MacLuTaby

NCXOOHbIX AAaHHbIX.

5.2 Kocmu4yeckme CHMMKM n asapocoTomatepmanbl

5.2.1 MNpwn Hannuun Gonee coBpeMeHHbIX U NOAPOOHBLIX MaTepuanos
aspopoToChEMKN, B TOM 4uUcre, nony4vyeHHblx ¢ BIJA, unm KocMmnyeckmx
CHUMKOB, PEKOMEHAYETCA npuBnekaTb WX ANS YCTAHOBIEHWUS CTENneHu
AOCTOBEPHOCTU KapT MNyTEM WX COMOCTaBMNEeHWs. OTW Xe martepuansbl
NCNONb3YKTCA AN YTOYHEHUS TPaHWUL, Pa3fNIUYHBLIX YrOAUA U NOSNOXEHUS
rmgporpagu4eckmx o6beKTOB Ha KapTax, OCOGEHHO MpU U3yYEeHUN MarbiX
BOOHbIX 0OBHEKTOB 1 BOAOCOOPOB.

MpumepHOe coOoTHOLWEHNe MacwTaba KapT C NPOCTPAHCTBEHHLIM

paspelleHneM KOCMUYECKMX CHUMKOB NokasaHo B Tabnuue 5.10.

Tabnuua 5.10 — CooTHoWweHNe macwTaba KapT C NPOCTPAHCTBEHHbLIM
paspeLleHneM KOCMUYECKUX CHUMKOB

lNokasartenu OnanasoH

PaspelueHune O10,3p002 | CB.210015 | CB. 15 180 30 CB.30
CHMMKa, M BKITHOM. BKJTHOM. BKITHOM. )
Macwitab 1: 10 000 1: 25 000, ) Menb4ye
KapThbl U KpynHee 1:50 000 1:100 000 1:100 000
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5.22B obwem cnyyae pgns  uM3yvyeHUs BOAHbIX OObLEKTOB
peKOMeHAYeTCs UCMNONb30BaTb KOCMUYECKME CHUMKU C paspelueHveM Ha
mecTHocTu oT 1 go 20 m, Hanpumep, cHumkn ¢ C3: Pecypc-I1, MoHuTop-3,
WorldView-1, 2, GeoEye-1, QuickBird, OrbView-3, SPOT, Landsat 8,
Sentinel n ap.

B HacTosLLee Bpems B ceTn VIHTEpHET JOCTYMHbI KOCMUYECKNE CHUMKU
N KapTbl ¢ KapTorpaduyeckux cepsucos: Google Earth, Google Maps, Bing
Maps, AHgekc.kapThl, Yahoo! Maps, OpenStreetMap u ap.

Heobxoanmo yuuTbiBaTb, YTO MNOYTU Be3de B  WMHOCTPAHHbIX
KapTorpaduyecknx cepBmucax WCNOMNb3yeTcsa HeoO4HO3HayHas cucTtema
koopauHaT «Web Mercator». [Ona  KOPPEKTHOro  MCMosib30BaHUS
KapTorpadpuyecknx maTtepuanoB C 3Tux VIHTepHeT-pecypcoB Ans
onpegenenns AnNvH 1 nnowagen, HeobxoaMMo nepeBecT MX B OOHY U3
odmumanbHO NpUHATLIX B P cnctem koopauHaTt B cooTBeTcTBUM € 5.1. [Ing
KapTomMeTpuyeckux paboT, TpebyroLwmnx OTMETKM BbICOTbI, BKIMOYAs YKIOHbI,
npodunu, CpeaHo BbICOTY U Ap., 3TU MaTepuarnbsl He PEKOMEHOYITCS K
NCNONb30BaHWIO Aaxe nocre nepesofa MUX B APYry0 CUCTEMY KOOPAWHAT,
MOCKOMbKY BbLICOTHAsi OCHOBA B [aHHbIX CcepBuUcax BKIYaeT B cebs
WHOCTPaHHble Habopbl MaTpuL BbICOT, KOTOpPble HE COOTBETCTBYIOT MO

TOYHOCTM peLLaemMbIM 3aga4yam B COOTBETCTBUM C 5.1.

5.2.3 B npunoxeHnn A onpeageneH nopsagok nogbopa n npuobpeTteHns
rocygapCcTBEHHbIX Tonorpaduyecknx KapT U NNaHoB, UMAPOBbIX Moaernen
MECTHOCTW, KOCMWYECKUX CHUMKOB U alpodoTomaTepuarnoB, a Takke

nepevuncrieHbl opraHn3auumn, pacrnpocTtpaHAarowme 3Tn Mmatepuarnlbl.
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6 Onpe.qenel-me MecCTOonoJ10XeHusA n rpaHvy
rugporpaduyeckux 00BEeKTOB Ha KapTax U CHUMKax

6.1 NMogrotoBuTenbHbIE PaboOThbI

OnpepeneHne MecTOnonoXeHNA rpaHnL, 00bLEKTOB rmagporpadun
UM MX YTOYHEHUE MpPOU3BOAUTCA B COOTBETCTBMM C NpaBuriamu,
yTBEpPXAEeHHbIMY nocTaHoBneHveM lNpasuTtenscrea [10].

Ona wucknoveHnsa rpybbix owWMBOK Npu M3MepeHusx, obneryeHuns
paboTbl CO  CNOXHbIMA  BOAHbIMM  oObekTamm UK obecneveHus
B3aMMOCBSA3aHHOCTU onpeaensemMblX rmaporpauyecknx xapakTepucTuk
uenecoobpasHo NPOBECTM crieayoLlme nogrotosuTenbHble paboTbl [1]:

- nopgobpatb Heobxoanmble Tonorpadgu4eckue mMaTepwuanbl
COOTBETCTBYHOLLEro MacwTaba, NoKpbiBaloLmne BeCb OObEKT;

- NPOBECTN aHanu3 TonorpagU4eckMx KapT C Lienbl YCTaHOBNEHUs
0CoBeHHOCTEN N306paKEeHNSA Ha HUX TEX UMW MHBIX 3IEMEHTOB COAEPXKaHUS,
ncnonb3yst Ans 3TOM Lenn pasnuyHble NPUMEYaHWUsi, YCrOBHbIE 3HaKU U
CXeMbl, NOMeLLaeMble HeNoCpPeACTBEHHO Ha NCTax KapT;

- NPOBEPUTb CBOAKY M300paeHusi namepsiemblx 06bEKTOB U rpaHuy,
yrogui mexgy OTAENbHbIMA CMEXHbIMU nuctamu KapT. [Mpy Hanmyuum
3HaYUTENbHbBIX HECTbIKOBOK HEOBXOOUMO YCTaHOBWUTb WX MPUYMHBI U MO
BO3MOXHOCTM UCMPaBUTb C NpuBriedeHneM kapT 6oree KpynHoro macwtaba;

- HeobxoauMO onpeaennuTb Cnocobbl U NOPSAAOK KapTOMEeTPUYEeCKUX
pabot. [ns 9TuMX Lenen pekoMeHOyeTCs COCTaBUTb CxeMy obbekTta u
OTMETUTb Ha Hen Hanbornee CNoXHble y4acTKK, ANS KOTOPbIX HEOBX0AMMO
ncnonb3oBatb 6onee kpynHomacwTabHble KapTbl, a3podoTomMaTepuansl,
KOCMUYECKME CHUMKW, MaTepuanbl cbemkn ¢ BIMJIA unn npoBecTtu

ruaporpaduyeckoe nosnesoe obenenoBaHue.
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6.2 NpaHuubl BogocbopoB

6.2.1 NMnowagb Bogocbopa pekun ABMsAeTCS BaXKHeNLen
XapaKTEPUCTUKOW, B 3HAUMTENbHOW CTeneHW onpefensiowen BeruyuHy
CTOKa.

MpaBunbHOE yCTaHOBMEHNE MECTOMNOSIOXKEHUS U TOYHOE HaHeceHue

Ha KapTy rpaHuy BogocOGOpOB BOAHbLIX OOBLEKTOB OKasblBaeT peluatollee
BNMSIHUE Ha TOYHOCTb oOnpefeneHus ux nnowanen. B cBowo ovepeab
nnowaan BOAOCOOPOB 4acTo SABASAKTCA WCXOAHbIMW BEnMYMHaMu npuv
onpeaeneHnm MHOMMX APYrux rmgporpaduyeckmx XapakTepucTuk, 4YTO
o6ycnoBnuBaeT HeEO6XOAMMOCTb onpeaeneHns ux ¢ NpeaenbHO BO3MOXHON
TOYHOCTbIO.

B nnowagp Bogocbopa BOAHOrO OObEKTa BKMOYAOTCS nnoliaau,
OrpaHW4YeHHble BOAOPAa3nernibHOM NUHWEW, B TOM YMCre Nnowiaam Bcex
BOAOEMOB M UX BOAOCOOPOB M Nfowagn 3aMKHYTbIX BNaguH, oTMeTKa
BbICOTbI HA KOTOPbIX 60MbLUe OTMETKN BbICOTbI YPOBHSA BOAHOIMO o6bekTa B
CTBOpe nocta. 3amMKHyTas BnaauHa ¢ BOOOEMOM B HEW, BbICOTa ype3a Boabl
KOTOPOro MeHbLLE BbICOThbl ype3a BoAbl B 3aMblKatloLLLEM CTBOpPE, B NNoLiaab
Bogocbopa He BKITo4aeTcs.

OCHOBHbIM (hakTOpOM, OMNpefensWwnUM MECTOMOOXEHNE TPaHUL,
Bogocbopa, T.e. BOOOPA3AENbHON NIMHWMK, SBMSETCS penbed MECTHOCTW.
MoaToMy B 3aBUCUMOCTM OT XapakTepa penbeda MECTHOCTM BCTPEYaTCA
T€ WM WHble TPYOHOCTM NpU  YCTaHOBMEHUW TrpaHuL, BogocHopa.
MpumeHsiemblin Ha Tonorpadndecknx Kaptax cnocod wusobpakeHus
penbeda rOpM3oHTanNsAMu, pasnnMYHbIMU MaclTabHbIMK n
BHEMACLUTAOHbIMM YCNOBHBIMU 3HaKammn, OTMETKaMU BbICOT U ype3oB BOAbI
NMo3BONSI€ET C  AOCTATOYHOM  TOYHOCTBK  YCTAHOBWUTL  MOJSIOXKEHUE
BogopasgenbHon nuHun. OHa, Kak npaBuno, NpoxoauT Mo OKPauHHbIM
HaMBbICLUMM  Toukam  Bogocbopa, KOTOpPbIMM  SIBASIIOTCA  XOSIMbl,

BO3BbILLEHHOCTH, Fpe6HVI Xpe6TOB, OTpOroB 1 T.MM.

34



P 52.08.874 —2018

lMpoBeaeHue rpaHnL Bogocbopa pekun unm o3epa B rOpHON MECTHOCTH
WNN  MECTHOCTM C [OCTAaTOMHO YeTKO BblpaXeHHbIM penbedoMm He
npeactaeBnsieT 06bIMHO 0COBbIX TPYAHOCTEMN.

Uem cnabee BblpaxeH penbed MECTHOCTW, TEM OH MEHee 4YeTKO
oToOpaxkeH W Ha Tonorpadhn4eckon KapTe M TeM CrOoXHee mnpouecc
YCTAHOBMIEHMS MECTOMONOXEHNS BogopasgaenbHoW nuHun. OcobeHHo
CNOXHO caenatb 3TO Ha Tonorpadmyecknx KapTax, MOKPbIBaOLLMX
pPaBHUHHbIE, NPEUMYLLECTBEHHO HWU3MEHHbIE TEPPUTOPUKN, YacTO CUNBbHO
3ab0no4yeHHble, ¢ GONbLIMM KONMMYECTBOM 03€p, C HEe3HaYUTENbHbIMU
OTHOCUTENbHbLIMU MpEeBbILLEHNAMU B penbede, HeaoCTaToudHO noapobHo
oTobpakaemMbIMN rOPU3OHTaNsIMM NPUHATOrO Ha KapTe ceyeHust. B Takmx
crnyvyasx npu yCTaHOBMEHMWM MECTOMONOXEHUSs BOAOPA3AENbHON NUHUM
Henb3s orpaHn4MBaTbCa KapTamum opHoro MacwTaba. Heobxogumo
npuenekatb kapTbl Oonee kpynHoro macwTaba, roe 6onee nogpobHo
n3obpaxeH penbed MecTHOCTU. B cnoxHbix cnyyasx cnegyet
NCnonb3oBaTh ANd 3TUX Lienen aspodoTomarepuarnsl, KOCMUYECKNE CHUMKM
BbICOKOrO paspeLleHunst 1 pasnuyHble rugporpauyeckme onmcaHus.

Mpn npoBeaeHun rpaHuy Bogocbopa TwaTenbHOMY aHanusy
noanexar Bce cpeactBa usobpaxeHus penbeda MeCTHOCTU: OCHOBHbIE,
AOMNOMHUTENbHbIE M BCNOMOraTefibHble  FOPU3OHTanW,  ykasaTtenu
HanpaBneHnss TedeHuUs peK, OTMETKM BbICOT M Ype30B BOAbl, YCMOBHbIE
o60o3HaueHns Manblx ¢GopM penbeda, Kak eCcTeCTBEHHbIX, Tak W
NCKYCCTBEHHbIX, @ Takke Opyrne KOCBEHHble MPU3HAKW, B TOW WM WHON
CTeneHn oTpaxarwwme HEPOBHOCTM MOBEPXHOCTU U cnocobeTByloLme
Gonee TOYHOMY OnpeaeneHnto MeCcTONONOXEHNST BOAOPA3AENbHON NNHUK
(6onoTa, conoH4aku, 4Oporn, kKaHaBebl, Nyra, neca u T.n.).

Ocobyto CNOXHOCTb B YCTAaHOBMEHUM rpaHnL, BOAOCOOPOB No KapTam
NPeAcTaBnsloT panoHbl C BOMbLIMMK HapPYLLEHUSIMU NPUPOLHbIX YCNOBUMN,
BbI3BaHHbIMN  XO3ANCTBEHHOW [AOEATENbHOCTbIO 4YerioBeka: MOCTPONKOM
KenesHblX W LWOCCEeNHbIX [Oopor, paspaboTkamy pasnu4YHbIX MNONe3HbIX

35



P 52.08.874-2018

ncKonaeMbIiX 1 CTPOUTENbHbLIX MaTepmanos, 0CO6EHHO OTKPbITbIM CNOCOBOM
(obpasoBaHMe KapbepoB, WypdOB WU T.n.), MPONOXKEHNEM CUCTEM
OPOCUTESNbHbBIX N OCYLUMTENbHbLIX KaHANoB WM KaHaB, 4YacTO BbI3bIBAOLLMNX
nepepacnpegeneHne Ccroka wmexay Bogocbopamn. YcTaHaBnvBaTb
MEeCTOMNONOXEHNE BOOOPA3AENbHON NIMHUKN B TaKUX panoHax Heobxoamnmo ¢
ncnonb3oBaHMeM Haubonee KpynHomaclTabHbIX Tonorpaguyecknx kapT
(1:25 000, 1:10000, a npu Hanunuum un kKpynHee). lpu atom cnegyet
obpawatb ocoboe BHMMaHMe Ha pacnonioXXeHne MOCTOB U AOPOXKHbIX TpyO
Ha [goporax, nepecekawlmnx eCcTeCcTBeHHbI Bogocbop, ycTaHaBnvBaTb
YKIOH KaHaB, OrpaHn4MBaloLLmX JOpOru, T.n.

CambIM HagexXHbIM CocOBOM YyTOYHEHUSI NONOXEHNUS Bogopasaena B
panvoHax, CUMbHO W3MEHEHHbLIX XO3SAWCTBEHHOW OAeATEeSIbHOCTbI, U Ha
OOCTYMNHbIX y4vacTkax cnabo pacyreHeHHoW 3abofio4eHHOW MEeCTHOCTU
cnegyet cuutaTb nonesoe obcrnegoBaHWe, KOTOpOe peKkoMeHAyeTcst
npovM3BoAUTbL BO  BCEX  CNny4yasix, Korga  MCronb3oBaHWEe  BceX
KapTorpadmyecknx u onucaTenbHblX MaTepuanoB He obecneymBaeT
O[HO3HA4YHOro NPOBEAEHUNA NUHUM Bogopasaena.

B HeKoTopbIX 04EHb CNOXHbLIX parioHax, Aa)e C UCNOoNb30BaHWEM BCEX
NMeLnXca KapTorpauyecknx maTepuanoB U pes3ynbTaToB MOSEBOro
obcnegoBaHus, He Bcerga yaaeTca TOYHO YCTaAHOBUTb WU MPOBECTU
BOAOPA34ernbHyl0 NUMHMI0. B 3TuUX cnydasix pekoMeHAyeTcsl AaHHble O
nnowaan n apyrux rugporpaduyecknx xapaktepuctukax, onpeaeneHve
KOTOpbIX CBA3aHO C nnowagbio Bogocbopa, cumtaTb NPUBAMKEHHBIMU U
CONPOBOXAaTb COOTBETCTBYIOLLMM NpuMeYaHnem. B npumeyaHum cneagyet
onucaTb NPUYMHbLI, 0BYCroBMBLUNE MOSyYEeHNE NPUBIIMKEHHBIX 3HAYEHW.

"paHuubl BOOoCcOOpOB HAHOCATCS Ha KapTbl B BUAE KPACHOW NIMHUN.
MpaHnubl BogocOopoB GonblUer 4acTu KPYMHbIX U cpedHnx pek PO yxe
onpegeneHbl U HaHeCeHbl Ha CXeMbl B COOTBETCTBYHLLUUX CNPaBOYHbIX
nsgaHmsax PocrugpomeTta. Ho nockonbky 9T paboTbl  BbIMNOMHANMUCH
pasnMYHbIMU OpraHM3aunsMn, cneumnanncTamm pasHon KBanmdukaumm m no
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pa3HOMacliTabHbIM  KapTaMm, 3a4acTyld  MMEKTCA  CYLIEeCTBEHHble
pasHornacus B OTHECEHUW HEKOTOPbIX BOAHbLIX OGBEKTOB K TOMY UMK UHOMY
BogocGopy. B nobom crnyyae nepepn Hayanom KapTOMETpUYeckux paboT

HeO6XOD,I/IMO npoBEepUTb TOYHOCTb HaHeCeHNA BOAOpa3aesioB.

6.2.2 3aMKHyTble BnaguvHbl, BblensieMmble B npegenax nnowaan
Bogocbopa, npencraBnsitoT cODOM 3aMKHYTblE MOHWXEHMWS, HE UMeloLme
NOBEPXHOCTHOIO CTOKa B BOOHbIN OO BEKT.

YcTaHOBMEHNE WX TPaHUL, CBA3AHO C YCTAHOBMEHWEM MONOXEHMWS
BOOOpA3aenbHOM NUHUK, OrpaHMymnBaroLLen snaguHy. NMockonbKy nnowaam
3aMKHYTbIX BNagvH Bcerga 3HaumMTenbHO MeHbLUEe Been nnolaan 6accenHa,
TO ONSA YCTaAHOBMNEHUS UX FpaHuL, Kak npasuno, TpebyeTca npuBrekatb
Tonorpadudeckne  kaptbl 6onee  KpynHoro  macwTaba.  Bwibop
COOTBETCTBYIOLLLErO MaclTaba kapT onpefendeTca nnowanbio 3aMKHYTOM
BNaAWHbI 1 XapakTepom penbeda.

Mpn ycTaHOBNEHWUM U NpPOBEAEHUN BOAOPA3[ESbHbIX  NMHUA,
OrpaHMYnBaOLLNX 3aMKHYTble BnaguHbl, HEO6XOOMMO WMCNONb3oBaTb BCE
cpencTBa n3obpaxeHns penbeda U KOCBEHHbIe MPU3HaKKW, yKasbliBaloLumne
Ha Hanu4yne BNaauvH N MECTOMNONOXEHME NX FPaHWL, Kak U NPy YCTaHOBMNEHWM
rpaHuy, Bogocbopos.

lMepBbIMM NpU3HaAKaMU Hanuuust BRAAWH SBMAKOTCA OECCTouYHble
03epa, oTaenbHble 60MoTa, CONMoHYaKkM, Takbipbl U Ap. OQHaKo OCHOBHLIM
NPU3HaKoMm, NoATBEPXOAKWUM HanuymMe BhaduHbl, SIBMISIETCSA 3aMKHyTasi
ropu3oHTanb C ykasaTernem HanpaBfneHus ckata BOBHYTPb, 4acTo, HO He
06s3aTenbHO 3aHATast BHYTPW yKa3aHHbIMU Bbille 0ObekTamu.

Ocoboe BHMMaHWe cneayeT obpallaTtb Ha UCKYCCTBEHHbIE 3aMKHYTbIE
BnaguHbl. B oTnuume ot gpyrmx anemeHToB penbeda, nsobpaxaemblx Ha
TonorpaduYecknx Kaptax KOpPMYHEBLIM LLBETOM, OHW NevaTalTcd YepHbIM

usetom. K HUM oTHocsaTCA pa3nn4yHoro poaa Kapbephbl, Bblpa6OTKI/I nT.n.
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6.3 NpaHULbI pa3NUYHbIX yrogumn

6.3.1 Hannune Ha TepputOopumn BogocOOPOB pasnUYHbLIX Yroaun, Tak
UM  MHaye BAUAOWNX HA [MOPOSIOrTMYECKUA  PEXUM  TeppUTOPUM,
obycnoBnuBaeT HEOOXOAMMOCTb ONpeAeneHns TakuX XapaKTepPUCTUK, Kak
OTHOCUTENbHAA JNECUCTOCTb, pacnaxaHHOCTb, 3abonovyeHHoCcTb W Ap.,
KOTOpble BblpaxatoTcs B NpoLeHTax oT obwen nnowaam sogocbopa.

[nsa onpegeneHns aTux xapakTepucTuk Heobxoanmo 3HaTb nnowaau,
3aHMMaeMble COOTBETCTBYHOLMMU YroabsMu, a Arfis 3Toro Heobxoammo
YCTaHOBUTb rPaHnLibl 3TUX YrOAWN.

[Mpwn ycTaHOBNEHUW rpaHnL, TEX UMW NHBIX Yrogmn no GymakHon kapTe
4acTO BO3HUKAKT TPYOHOCTM YETKOrO0 HaHEeCeHUs WX Ha KapTy u3-3a
OOnbLUON MNEPErPY>KEHHOCTU KapTbl APYrMMU 3fIEMEHTAaMU COAEPXKaHUS.
OcobeHHO 3aMeTHO 3TO MPOSBNSAETCS B YCMNOBUAX HE3HAYUTENbHOro
pacuneHeHus penbeda MeCTHOCTM WM BOoMbLIOW FYCTOThbl HaCeneHHbIX
NyHKTOB. B Takmx  CMOXHbIX  Cryvyasix  peKkoMeHayeTcss  BCH
NOAroTOBUTENbHYKD pPaboTy MO YCTAHOBMEHWIO T[paHUL, Yrogunm u ux
OKOHTYpPMBaHMIO MPOM3BOANTL Ha MPO3PavyHON OCHOBE, HANOXEHHOW Ha
KapTy. [Ana aTon uenu moryT 6biTb MCNOMNBb30BaHbI Kanbka Ui NPo3payHbie
NNacTUKK.

Ha undpoBoit kapTe Bonpoc peluaetcsa npoule. PekomeHayeTcs BCO
NoAroTOBUTENbHYIO paboTy NpoM3BOAUTb HA OTAENBHOM, BHOBb CO34aHHOM
cnoe. pn 3TOM MOXHO OTKMIOYUTb HEHYXXHblEe 3NIeMEHTbl COAePKaHusa u
paboTaTb TONMbKO C HEOOXOOMMBIMU CNOAMM MHOPMaunn. Takon npuem
obecneynBaeT Takke BO3MOXHOCTb NpoBeAeHUs 3(PEKTUBHOIO KOHTPONS
KapToMeTpuyecknx paboT Ha BCcex aTanax.

B npaktuke kapTomeTpuyecknx paboT Hepeako BCTpeYarTCsa OWmMOKN
B onpegeneHnn rugporpadmyecknx xapakTepuctmk n3-3a HenpaBuUnbHOCTU
yCTaHOBNEHUS BMAa U rpaHuy yrogui. BetpevatoTea criydaum, korga ogHu m

TE Xe yroabs BKINHYAKTCA B BE XapPakKTEepPUCTUKU, HanpumMmep, B NNIECUCTOCTb
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n 3abono4YeHHOCTb, 3ab0NTOYEHHOCTL U pacnaxaHHOCTb, 1 T.M. C uerbto
NCKIMIO4YEeHnA I'IOD,O6HI:IX npocHeTOoB CrieayeT Nnonb3oBaTbCA NpnBeeHHbIMU
HVXe pekoMeHdaunamMm no yCTaHOBNEeHUKO BuvAa WU rpaHUL pPasfinyHbIX

yroavn.

6.3.2 Ina onpegeneHns OTHOCUTENbHOW flecucTtoctu Bogocbopa B
rpaHvubl NEecUCTbIX YroAun BKNIOYAKOTCA BCe neca (B TOM 4yucrne
HW3KOPOCIble neca, MOSTHOCTLIO UMW YaCTUYHO BbIPYBNEeHHbIN nec, ropenbin
nec, 0Oypernom), pasnuyHble KyCTapHUKW, Napku, cagbl, MUTOMHUKN,
BUHOrpagHukn, 3apocnn ©Oambyka, cakcayna, CTfaHuMka W niaHTauum
Pa3fiMyHbIX TEXHUYECKUX APEBECHbIX WU KyCTapHUKOBbLIX KynbTyp. Jlec u
KYyCTapHUKMU Ha TPYAHOMPOXOAUMbLIX, HEMNPOXOAUMbIX W MNPOXOLAUMbIX
fbonoTtax, Kak npasusio, UMeLLMe Ha KapTax 3ereHblin OOH, B NEeCUCTOCTb
He BKo4aoTCA.

JlecHble yrogbs Ha Tonorpadudeckmx kKapTax HarnggHo nokasaHbl
KOHTYPOM, pPasfnMyHbiMK LUTPUXOBbLIMU YCIOBHbIMX 0603HaYeHNsIMU  1©
doHoBON (3eneHon) 3anuekon. [Npuyem, neca, napk1 1 cagbl, Kak NpaBuno,
n3obpaxeHbl CNMOWHbIM (OHOM, @ KYCTapHUKWA, MUTOMHUKA M T.M. -
pacTpOBOW CETKOW, Aaroulen 6negHo-3eneHbin oH.

Bce yrogbs, OTHOCALWIMECHS K NECHbIM, MOAPa3fensitoTca elle Ha
cyxoaosbHble U 3abonoyeHHble. 'paHnLbl 3a60N0YEHHbIX NECHbIX Yroaun,
pacnonoXeHHbIX Ha HEOKOHTYPEHHbIX BonoTax, NPoBOAATCA NO BHELUHUM
KOHLUaM CMHEeM  LWTPUXOBKM C  BbldeneHneM  BHYTPMMAaCCUBHbIX

He3ab0MoYeHHbIX Y4acTKOB, MnoLaas KoTopbix 6onee 1 km?,

6.3.3 [Inga onpegeneHuns oTHOCUTENBHOM 3ab0o4YeHHOCTM Bogocbopa
B nnowagab 6onoT BKYAKTCA Henpoxoaumble, TPYAHONPOXOAMMbIE,
npoxogumble 60noTa 1 3ab60N0YEHHbIE 3EMIN, KAK OKOHTYPEHHbIE, TaK U He
OKOHTYPEHHbIE TOYEYHBIM MYHKTMPOM YEPHOro LiBeTa.

OtgenbHble Mernkue 3abofioveHHble yyYacTku pasmMepom He Gonee

0,5 kM? 1 y3kmMe 3a60MOYEHHbIE MOVMbI PEK U 03Ep, HE OKOHTYPEHHbIEe Ha
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KapTax, npu onpeaeneHnn sabonoyeHHOCTU Bogocbopos nnowanbio 6onee
10 KM? He yuuTbIBaOTCS.

B nnowagb 6GONOT BKMAOYAOTCA Takke Jieca M KyCTapHUKM Mo
TPYAHONPOXOOUMOMY, HENpoxXogMMOMYy W  npoxogumomy ©6onoty w
BHYTPMOONOTHbIE O3epa.

Ha kaptax 6onoTta, Kak npaBwno, BbIAENAITCA KOHTYpPOM W
3aMNOSHATCS YCNOBHLIMU 3HAKaMW CUHEro LBeTa.

BbloeneHne  rpaHuy  BEPXOBbIX U HU3MHHBIX  ©onoT  no
TOonorpaguU4ecKkMM Kaptam nNpon3BOAUTCS MPUBIKEHHO NO TUMNY TPaBAHOW
pacTUTENbHOCTM M MO XapakTepy penbeda noBepxHOCTU. BepxoBbim
Gonotam CBOMCTBEH MOXOBOW TWUM pPacTUTENbHOCTU, @ HU3UHHBLIM -
TpaBsiHON.

BbiCOTHOE MNONOXeHWe BEPXOBbIX U HU3MHHbLIX GONOT MOXET ObITb
pasnuyHbiM, HO BepxoBble ©OonoTa 4awe pacnonarailTcs  Ha
BOAOpPAa3fenbHbIX ydacTkax W, Kak MpaBuo, MMEKT BbINyKylo dopmy.
HuanHHble ©onoTa MoryT pacnonaraTbCsl Kak B MOHWXKEHUsIX, Tak M Ha
BO3BbILLEHHbIX MECTax, HO, B OTNMYME OT BEPXOBbIX, OHW MMEIOT MIIOCKYHO
NMoBEpPXHOCTb U ©GoraTylo pasHOOOpa3Hyl pPacTUTENbHOCTb (TPaBsiHYHO,
3€MeHOMOLLHY0 MM necHyto). lMpoxoanmble M Henpoxoaumble GornoTa
4yacTo 6bIBalOT HE OKOHTYPEHbl Ha KapTax TOYEYHbIM MYHKTMPOM, NO3TOMY
nepea namepeHnem mx nnowiagen HeobxoaMMo yCTaHOBUTL U MPOBECTU 3TU
rpaHuubl. MpaHuuen 60Mn0T B 3TUX CryyYasax SBNAETCH NUHUSA, COeanHsoLWas

BHELUHME KOHLbl YCIIOBHOMO 3HakKa - CUHEN LUTPUXOBKK (PUCYHOK 6.1).
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PucyHok 6.1 — Onpegenexue rpanuy 6onot

Mpy HanWM4Mu rMOPOreorornYecknx KapT KPYMHOro WM CPegHero
macluTaba rpaHuLbl BEPXOBbIX U HU3UHHbBIX 60NOT MOXHO BbIAENUTL TOYHEE,

TaK KaK Ha HUX OHM |/|306pa>i<a+oTc;| pas3nnMyYHbIMM YCITOBHbIMW 3HaKaMu.

6.3.4 OnpegeneHne OTHOCUTENBHOM pacnaxaHHOCTU Bogocbopa
COMPSPKEHO C HEKOTOPLIMU TPYAHOCTAMU BbiAENEHUS Ha KapTax nnowaaen,
3aHATbLIX NAaLIHAMW, MOCKOMbKY OHU HEe MMEKT cheumanbHOro YCroBHOMO
3Haka 1 oTobpaxarTcsl Ha KapTax OTCYTCTBMEM KaKMX-Nnbo 3anonHALWNX
YCNOBHbIX 0603Ha4YeHUN UnNn POHOBbLIX 3anuBOK. VcknoyeHnem asnsaiTca
cnydau, korga HebonbluvMe y4acTKM MallHW, PacnorioKeHHble B panoHax
GefHbIX OpueHTUpaMK, Hanpumep, cpean KPYnHbIX NECHbIX UK LEeSTMHHbIX
MacCCMBOB, BbIAENSTCA KOHTYpPOM M nognuckto "M" unum "nawHa". K nawHam
OTHOCHATCA Takke oropodbl U pasfnnyHble CernbCKOXO35MCTBEHHbIE Yroabs U
nraHTauum ¢ eXXerogHom BCNaLluKowm nonsi.

Mpy OKOHTYpPMBAHUM Yrogmn, OTHOCALUMXCS K NalHe, HeobXxoammo
cneguTb 3a TEM, YTOObI HE BKNHOYNTL OLUMGOYHO B NOWaAb NaLlHM Yrogbs,
HEe OTHOCALLMECS K HWUM, 3amnoSfiHEHHbIE Ha KapTe peakumu, uHorga
cnabo3aMeTHbIMM  YCIIOBHBIMW  3HAKaMu, U300paxKalowmMMmnm  CTENHYH
TPaBAHUCTYIO  PaCTUTENbHOCTb,  MOMYMNYCTbIHHYD  PACTUTENbHOCTb,

rMUHUCTbIE N WEebeHOoYHble y4acCTkn C pe;:u<0|71 pacTnTenbHOCTbIO, BbIFOHbI,
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MOXOBYK) pPacCTUTEesIbHOCTb, KaM€HWUCTble NOBEPXHOCTH, J'IVILIJal7IHVIKOByI-0

PaCTUTESNIbHOCTb U T.MM.

6.3.5 na onpeneneHna yp6aHn3npoBaHHOCTH Bogocbopa
HeobXoOUMO YCTaHOBUTb TPaHULbl TEPPUTOPUNA, 3aHATBIX HACeNeHHbIMU
NyHKTaMK, XO3MCTBEHHLIMU MOCTPONKAMU U LLIOCCENHBIMU A0POramu.

Moa nnowaablo HaceneHHbIX MYHKTOB NOHUMAaeTCcs MnoLaab, 3aHaTas
CTPOEHUSAMU (KUNBbIMU N HEXMMbBIMUK), ABOPaMU, ynuuammn 1 nnowagsamu. Ha
Tonorpaduyecknx KapTax 3Ta nnowadb OKOHTYPMBAETCHA MO BHELLUHUM
YacTaM  3anuTbIX  KBapTanoB, BKKOYas  ynuubl, nnowagun wu
BHyTpUKBapTarnbHble Tepputopun. Nnowaan, 3aHatble oropogamu, B 3Ty
XapaKTEPUCTUKY HEe BKIIOYAKOTCH, TaK Kak OHW OTHOCATCA K MallHe.
XO35MCTBEHHbIE MOCTPOMKN TaKKe OKOHTYPMBAKTCH MO BHELUHMM KpasiM
YCNOBHbIX 00603Ha4YeHUN 3TUX OOBHEKTOB.

Mnowaaun Bogocbopa, 3aHATblE LIOCCENHbIMM  Aoporamu,
onpefensaTcsa no ux ArvMHe, N3MepseMon no Tonorpaduyecknm Kaptam u

COOTBeTCTByI'OLLleIZ LLnpuHe, nokasblBaeMom Ha KapTax.

6.4 AcTOKN BOOOTOKOB

Ona onpegeneHva OnvHbl BOAOTOKOB TpebyeTca yCTaHOBUTb
MECTOMNONOXEHNE UX UCTOKOB U YCTbEB.

NcTokom pekun sSiBNAETCA MecTo, C KOTOPOro nosiBNAETCHA NOCTOSIHHOE
TedyeHve BoAbl B pycre. MIcTokamn pek MOryT CnyXuTb 03epa, POLAHMKM,
KMoYmM, Havano OTKPbITOro noToka Ha 6onoTte, BbIXOO Ha MOBEPXHOCTb
BOZHOIO NOTOKA Y HWKHETO Kpas NeaHuKa 1 T.0.

Y nepecbIXalLLmx pek 3a UICTOK MPUHUMAETCA MECTO Ha AHE NOXOWHbI
(6anku), roe HaunHaKT NPOCNEeXUBaTbCA cneabl pycna, paspabartbiBaemMoro
TanbiMK UNK JOXAEBbIMW BOgAMM.

MockonbKy BONPOC YCTAaHOBNEHNSI MECTOMOSOXEHNSA NCTOKOB PEK NPMU

KapTOFpaCbVIPOBaHMI/I 4aCTO O4YeHb CIlIoXKeH W HepenKko HOCUT yCﬂOBHbII‘fl
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Xapaktep, nNpu WMCNOMNb30BaHUMM Tomnorpaduyecknx kapT Heobxoanmo
yuuThblBaTb Crieayoline OCHOBHbIE NpaBuna:

- Ha KpynHomacwTabHbIX KapTax, B macwTtabe 1:100 000 u kpynHee,
KakK npaBuIio, NoKasbIBalOTCHA BCE UCTOKN PEK,;

- Ha cpegHemacLwTabHbIX kapTax, B macwTabe 1:200 000 n menbye,
COXPaHSATCA UCTOKN BCeX BOMbLUMX PeK, a Takke pek, CONPOBOXAaeMbIX
nognucsiMn HassaHui. TouyHoe n3obpaxeHne NCTOKOB pek 6e3 Ha3BaHuA Ha
3TUX KapTax cumTaeTcsa He obsszaTenbHbiM. Bornee Toro, BepxoBbsi pek Ha
HUX MOryT OblTb YMbILWNEHHO YKOPOYEHbI C LENblo  UCKIIOYEHUS
BO3MOXHOCTU COE€ANHEHUSI UCTOKOB PeK MPOTUBOMOMOXHbLIX CKIIOHOB Ha
y3KMX Bogopasgenax. B Tex cnydyasx, korga OBe pPeKU UMEHT HESICHO
BblpaXkeHHbI BOAopasaes, Ha KapTax LOSMKHO OblTb NOKa3aHo HanpasneHme
TEYEHUN KaXkgon pekn CTpernkon B 06e CTOPOHbI OT UX MCTOKOB.

YuntbiBasi OTMEYEHHble Bblle OCOBEHHOCTM WU300paKeHns Ha
TonorpaduYecknx KapTax UCTOKOB pek U B LiesIoM rugporpagouyeckon cetu
npwu YyCTaHOBMEHUU MeCTOMOMNOXeHUA NCTOKOB Heobxoaumo
pyKOBOACTBOBATLCA CrieayloLWnMm npaBunamu:

- Ha Tonorpaguyecknx KapTax 3a UCTOK PEKU, €CIIM OH HE YTOYHEH Mo
AaHHbIM  NONEBOro  ruaporpaduyeckoro  obcnenoBaHus,  cnegyet
NpYHMMaTb Havyano ee n30bpaxeHUsa CNOLWHON UNN NMYHKTUPHOW NMHUEN,
NGO KIHoY NN POAHMK, SBMAIOWNACA Ha4Yarilom peku;

- €CInM peKa BbITEKaeT U3 03epa, TO ANs pek, ndobpaxaembix OAHOM
NUHVEN, 3a ee UCTOK MPUHUMAaEeTCs Touyka MnepeceyeHus NUHUM pekn C
BGeperoBon nNuHWEN o3epa; a Ansa pek, udobpaxaemblx ABYMS NUHUSAMW, -
TOYKa nepeceyeHns CpedHen INMHUKM pekn ¢ npogospkeHnem 6eperosom
NNHUK 03epa;

- eCnu peka BbiTekaeT 13 6oroTa, 3a UCTOK PekU NPUHMMAETCS Havarno
CMMOWHOM WNU MYHKTUPHOW JWHWUK, M300paxeHHOMW Ha kapTe. YacTto

BEPXOBbsl peK, BbITEKalLWMx 13 605n0T, 6biBalOT KaHannsoBaHbl. B aToM
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cry4yae UCTOKOM peKu criegyeT cHUTaTb Hayano OCHOBHOMO OCYLUUTENbHOMO
KaHana, ABNsLWwerocs NpooNKEHNEM PEKM BBEPX MO TEYEHUIO;

-ecnu peka obpasyeTcsa CnusHMEM [ABYX pekK, MMELMUX CBOU
COOCTBEHHbIE Ha3BaHWA, OT/IMYHbIE OT Ha3BaHWS OCHOBHOW pekWn, TO 3a
NCTOK (MHa4ye - Hayano) OCHOBHOW PEKW YCMOBHO MPUHUMAETCA MEeCTO
CINNSIHUA 3TUX PEK;

- ecnu Ha Tonorpadu4eckon kapTe ogHa M3 ABYX COCTaBMSAOLMX peK
NMeeT Ha3BaHWne, OTINYHOE OT Ha3BaHWsI OCHOBHOW PEKK, a Apyrasi He UMeeT
COBCTBEHHOro Ha3BaHWs, TO 3a UCTOK OCHOBHOW PEKN MPUHMMAETCs UCTOK
COCTaBMAKOLLEN, HE UMEOLLEN Ha3BaHNA.

- B TeX crniyyasx, Korga peka obpasyeTcs B pesynbtaTe CrnsHUSA OByX
n 6onee pek, He MMEKLINX Ha3BaHW, 3a UCTOK criedyeT NPUHUMAaTb UCTOK
BornbLuero No AnvHe cocTaBnAwLWwero nputoka. Ecnv gnvHa coctaBnsaoLwmx
NMPUTOKOB OAMHAaKoBa, TO MPUMHUMMAaETCA WCTOK TOW COCTaBnswLwen, y
KoTopon ©Oonblwe nnowagb Bogocbopa. Ecnm gnuHa v nnowagb
BOAOCOOPOB COCTaBMSOWINX PEK OOMHAKOBbLI, TO 32 UCTOK OCHOBHOWN peku
NPMHMMAaETCS UCTOK TON U3 COCTaBIAIOLLNX, Y KOTOPOW OH MMeeT 6onbLUyHo
BbiCOTY. W HakoHeL, ecnv BCe YKasaHHble Bbllle XapakKTePUCTUKM
OAVHAKOBbI, 3@ UCTOK PEKM NMPUHMMAETCS UCTOK FIEBON COCTaBMAIOLEN, a B
crny4vae Tpex COCTaBNALMX - UCTOK CPeAHEN U3 HUX.

3a Hayano opocuTENbHbLIX CYOOXOAHbIX N COeAUHUTENbHbIX KAaHamNoB.,
BblTEKAOWMNX W3 peK, 03ep WNN BOAOXPaHUMULL, MPUHUMAETCA TOYKa
nepeceyYeHnss NMHUM KaHana ¢ GeperoBon NMHWEN BOAHOro OObekTa, M3
KOTOPOro BblTEKAET KaHar.

NcTokn ocylumTenbHbIX KaHaNoB ONpeaensloTcs Tak Xe, Kak MCTOKN
PEK.

Bo Bcex cnyyasx Ona onpegeneHvs rugporpaduyeckon  OnuHbI
peYHoNn cucTeMbl 3a Hambornee yaaneHHbI UCTOK NpMHMMaeTcs NMB0o UCTOK
camon peku, nNnbo MCTOK ee Kakoro-nmbo npuToka, obpasylLero ¢
OCHOBHOW peKon HauborbLUYO ANUHY pycria AaHHOW PeYHOW CUCTEMBI.
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Ha KapTax MeCTONOJ1I0)KEeHNE NPUHATbIX MCTOKOB OTMEYaETCA KpaCHbIM

KPY>XKOM.

6.5 YcTbs pek

Moa ycTbemM pekn nopapasyMeBaeTCA MeCcTO BnafeHusi ee B ApYryto
peKy, 03epo, BOAOXpaHUnuLie, Mope UM Mecto, B KOTOPOM peka TepsieT
CBOIO BOAY BCreACcTBMe yxoda Mof 3eMito (B KapCTOBbIX panoHax), vunuv
MECTO MONHOro pasbopa Ha BOLOXO3AWCTBEHHbIE HYXAbl (OpoLueHue,
BogocHabXeHune u 1.0.).

OnpepgeneHne MeCTOMOMOXEHUS YCTbEB peKk 4Yacto ObiBaeT
3aTPyQHEHO KaK CINOXHOCTbO W pasHoobpasveM ux dopMm, Tak W
N3MEHEHMEM MECTOMOSIOXKEHNA BCReACTBME OOWUNbHOTO BbIHOCA pPEeKoW
HaHOCOB, NPOpPbIBa pykaBoB M 06pa3oBaHNs HOBbIX NMPOTOK NPU HABOOHEHU
nT.n.

B 3aBMCMMOCTM OT xapakTtepa npoLeccoB, MPOUCXOASALLMX B YCTLEBON
30He, 06pasyloTca pas3nuuHblie No dopme ycTbsa pek. 1o ovepTaHusm B
nnaHe ycTbsa pek nogpasaensoTcs Ha cneayoLwme OCHOBHbIE TUMbI:

- HOpMarbHOE YCTbe, KOraa peka coxpaHseT NpubnmikeHHO LWNPUHY 00
MecTa BnageHus;

- BOPOHKOOOpa3Hoe 3aTonsfieHHoe YycTbe (3cTyapuin wunu ry6a),
MOCTEMEHHO pacLumpstoLLeecs B CTOPOHY MOpsi B BUAE MOPCKOTrO 3anuvBa;

- genbta - dopma YCTb pPeKu, XapakTepusylowasaca Hanmynem
NpOTOK, OCTPOBOB, pacnonarawwmxcs BeepoobpasHo. [lo xapakrepy
OTNOXXEHUA  HAHOCOB  BCTPEYalTCH  HECKOMbKO  TUMOB  AenbT:
GrnokupoBaHHas, BblABUHYTadA, fonactHas, KnioBoobpasHas, CrnoxHas u
OyxToBasg.

Mpn ycTaHOBREHUN MECTOMNOSTOXKEHNS YCTHEB PEK, BNadatoLmx B MOpe
(o3epo), cnegyeT yunTblBaTh, YTO AeNbTbl U 3CTYapuUn OTHOCATCH K peYHbIM

06pa3oBaHUsIM U MX HEOOXOAMMO BKIOYaTh B ANIUHY PEKU.
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CnoxHocTb 1 MHOroobpasune opM yCTbeB peK NO3BOMSET YCTAHOBUTb
obwune npaBuna onpegeneHnss MecTonosoXeHus nuwb Ans Hanbonee
Bblpa)KeHHbIX YCTbEB. YacTo 3a yCTbe pek, 0COGEHHO KPYMHbIX, CyA0XOAHbIX,
NPVHMMAIOTCS YUCTO YCMOBHbIE MYHKTbI, OTpaxatowwme Nubo ncropmyeckme
Tpaguuuun, OBYyCNoOBMEHHblIE CyAOXOOCTBOM, pPbIOONMOBCTBOM WU ApYryMu
npyynHamm, Nnbo NpmpogHble 0COBGEHHOCTN BOAHOIO obbekTa.

Mpn  ycTaHOBNEHWW  MECTOMOSMOXEHMS  YCTbeB  peKk Mo
Tonorpadu4eckMM  kaptam  cnegyet  nNpuaepXKmMBaTbCs  CreayloLmx
OCHOBHbIX MpaBwus:

- B obLLuem cnyyae 3a yCTbe peKkun, U3o0pakeHHOW Ha KapTe OBYMS
NMHWSMU 1 BNagarowen B ApYyrylo peky, 03epo unu mope, npuvHUmMaeTcs
TOYKa nepeceyveHnst cpeaHen NMHMN BnagaroLwen pekn ¢ 6eperoBon nMHNeEn
npyHMMatoLen peku, osepa, Mops;

- YCTbeM peKkun, uMelowen AenbTy, CYATAeTCs MeCcTo BhnageHus
rMaBHOrO pykaBa AenbTbl, M3006paXeHHOro Ha Tonorpaduyeckon kKapte
©onee TONCTON NIMHMEN NN HanbonbLUEN LUMPUHOW NpY n3obpakeHnmn B oBe
NUHUX; NPU  HaNU4MM HECKONbKUX OAMHAaKOBbIX MO BOAHOCTU pPyKaBOB
OCHOBHbIM criegyeT cuuTaTb TOT, KOTOPbIN MMeeT BOMbLUNA YKIOH, a ecnn
YKIOHbl OAMHAKOBbl MMM He MOryT ObiTb YCTAHOBMEHbI, TO 3@ OCHOBHOW
npvHMMaeTcs Hanbonee KOPOTKUA U3 HUX. Y BCEX MHOTOPYKaBHbIX YCTHEB,
UMEKLNX Ha KapTe Ha3BaHMS pPYKaBOB, 3a YCTbe MNPUMHUMAETCA YCTbe
pyKaBa, UMeIoLLLEro Ha3BaHNe OCHOBHOWN PEKM;

- NpY BNageHun pekn AByMSA pykaBamMu B pasHble PeKku, OCHOBHbIM M3
HUX cnegyeT cuuMTaTb Oonee MHOroBOAHbLIM, @ MEeCTO €ero BnageHusi
NpYHMMaeTCA 3a YCTbE;

- eCnn peka nepea BnageHMem B Mope obpasyeT 03epo (pasnus),
COeQVHEHHOEe C MOpPEM KOPOTKOW MPOTOKOW, 3a YCTbe peku cneayet
NPYHMMaTb YCTbe NPOTOKU NpY BNageHnn ee B MOpE;

- MONOXeHMe YCTbeB pekK, Bnajawwux B MoOpe C MpUMBHbIMU
ABNEHNsMW, onpedensieTca Ha MOMEHT BbICOKOrO YpoBHS BoAbl. Ha
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TOonorpadU4ecKMx KapTax nofioXeHne yCTbsi COOTBETCTBYET 3TOMY YPOBHIO
BOAbI;

- NONOXeHMe YCTbEB peK, Bnagalwolimx B 03epo, onpedensierca Ha
MOMEHT MEXEHM, KaK 1 NMOKa3aHO Ha Tonorpaduyeckmnx Kaprtax;

- NONOXeHMe YCTbeB pek, Bnagawwmx B  BOOOXPaHWUNULLE,
onpegensetca npu HIY BogoxpaHunuwia, 4TO TakKkKe COOTBETCTBYET
NPUHATBLIM NpaBunam n3obpaxeHus Ha TonorpadUYeckMx kapTax;

- NONOXeHMe YCTbEB NEePEChIXaloLLNX PEK NN TEPSIIOLLIMXCS B Neckax,
bonoTtax u pasnuBax, NpM OTCYTCTBUMN YTOYHSIIOLLMX PEKOrHOCLMPOBOYHbIX
AaHHbIX onpegensieTcs nNo TonorpaduyeckMum kaptam. 3a ycTbe 3TUX pek
NPMHMMaeTCsl KOHeL, 0003HaYalLWMX WX Ha KapTe ChMoWHbIX Wnn
NYHKTUPHBLIX NNHWIA;

- eCNnn peka MNOoSTHOCTbI0 pa3bupaeTcs Ha OpoLUEeHME N OKaH4YMBaETCS
BEEpPOM OpPOCMUTENbHbIX KaHaroB, TO €e YCTbeEM CYUTaeTcsa MeCTo
pa3BeTBIEHNS] HA OPOCUTENBbHbIE KaHarbI;

- 32 OKOHYaHMe (YCTbe) MarucTparibHOro OpPOCUTENBHOrO KaHana
NPUHUMAETCS MECTO MONHOrO €ero pasBeTBIIEHMSI Ha pacnpegenuTenu.
OKOHYaHUA OCyLUMTENbHbBIX M COEAUHUTESNbHbBIX KaHarnoB MNPUHUMAOTCS
aHaNoOrM4yHoO yCTbSAM pEK.

MecTononoxeHne MNpPUHATOrO YCTbS PEKM Ha KapTe oTMmevaeTcs

KpacHOW NMHneN.

6.6 N'maponornyeckme NOCTbI

6.6.1 To4yHOCTb onpefeneHus rmgporpapuyecknx xapakTepucTuk oo
nyHKTa HabnwogeHun (rMAponorMyeckoro nocrta, CTaHuuMu) BO MHOrOM
3aBUCUT OT TOYHOCTU YCTAHOBMEHUS MECTOMOSOXEHUS 3TOr0 MNyHKTa Ha
KapTe (nog MecTOMONOXeHMeM rMapOriIorMyeckoro nocra umeeTcs B Buay
MECTOMOMNOXEHNE Ha peKke rMMapoMeTPUYECcKoro CTBopa).

Ona  TOYHOro  HaHeceHus  rMOPONOrM4ecknx  MOCTOB  Ha

TOI'IOFpa(bVI‘-IeCKVIe KapTbl u,enecooGpasHo ncnonb3oBaTb MiliaHbl y4aCTKOB
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CTaHUMA N NOCTOB, a KOOpAMHAThLl onpeaendtb ¢ nomowbo GPS/IMMoHacc
obopynoBaHus. Ecnu koopauHaTtbl NyHKTa rMapOSiorM4ecknx HabnogeHun
HEN3BECTHbI, TO WCMNONb3yeTCA ONUCaHMe MEeCTOMOSOXEHMS MNOCTOB,
NMOMeLLEHHbIE B CrpaBoyHble m3gaHua Pocrugpometa. Npu coctaBneHum
OMUCaAHUA MECTOMOSNIOKEHNA CTaHUMM W NOCTOB Heobxoaumo, u4ToObl
npuBedeHHble OaHHble obecneyvnBan HaHECEHME UX Ha TonorpadnyecKknx
kaptax mactwitada 1:100 000 ¢ To4yHOCTbIO He MeHee 0,5 MM.

6.6.2 NMpn  HEBO3MOXHOCTU  MCMOMb30BaHUA  reorpadmnyeckmx
KoopauHAT MpUMEHSETCA Crnocob, OCHOBaHHbIA Ha WCNOMb30BaHUM
paccTosHuUst 40 MocTa OT Kakoro-nmbo onwkanwero obbekta MECTHOCTH,
n3obpaatoLierocs Ha Tonorpadnyeckon KapTe TOUKON.

Hanpumep, mectononoxeHue rmgponornyeckoro nocrta cena Hoeoe
Ha peke TyHe (PUCYHOK 6.2) MOXET ObITb OMMCAHO O4HUM M3 CrEeAyHLNX
npuemMoB:

- noct Haxogutcs B 2,0 kM B HanpaeneHun 114° oT reogesnyeckoro

NyHKTa ¢ OTMeTKon 56,7 Mm;

NnocT HaxoamnTcsl ceBepHee cena Hooe B 2,9 KM OT LepKBY;

NOCT HAaXOAUTCS BbiLEe NO TEYEHMUIO B 5,6 KM OT MOCTa Yy cena;

MOCT HaxoAUTCs HWXe no TedeHuto B 0,8 KM OT yCTbs pekn Yya.

Ha 6ymaxkHoW kapTe yrrbl U3MepsoT Npo3payHbiM TPAHCMOPTUPOM, a
pPacCcToOAHNS  U3MEPSIOT  LUMUPKYNeM-u3MepuTenem C  UCMNonb30BaHMEM
MacLTabHON NMHENKMN.

MecTononoxeHne nyHKTa HabnogeHWn Ha KapTe oOTMevaeTcs
KpacCHOM NUHUEN, nepecekatowen n3obpaxeHne pekn nog npsmbiM yriioMm.
OT KOHUOB 3TOM NWHWM NPOBOAUTCA rpaHuua Bogocbopa. Y nyHkTa

noanncbiBaeTCA KpaCHbIM LIBETOM €ro HoOMep no Cnucky.
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PucyHok 6.2 — OnpegeneHne MecTononoXeHns rmaporormyeckoro nocra
(macwTab 1:100 000)

6.7 JewndprpoBaHne BOOHbIX OO0BLEKTOB MO KOCMUYECKUM
CHMMKaM u aspocoTomaTepuanam

6.7.1 [ns Ka4eCTBEHHOro  onpeneneHus rmaporpagmyeckmnx
XapakTepucTUK BOAHbIX OOBLEKTOB MO KOCMUYECKOMY Wunu aspodoTo
CHMMKaM, HeobxoaMa MakcumarbHO TOYHas NpMBSA3Ka CHUMKa K LMdpoBOm
KapTe. XapakTepHbIMW KOHTypamu MNpuBA3KM CHUMKa cryxat 6eperoas

NNHUS BOOOEMOB M PUCYHOK rmaporpaonu4eckon ceTu.

Ecnn uccnepoBaHusi npoBoasaTcs Ha 6GonblUMX MO NPOTSHKEHHOCTU
pekax unu 6onbLlKnX No nnowaan o3epax, BogoxpaHunuiax n sogocbopax
HeobXoaMMO npuBREkaTb KOCMUYECKME CHUMKW CpedHero paspeLleHus,
MOCKOMbKY, 3TW CHUMKW WMEIT ONTUManbHOe COOTHOLLEHVE pa3Mepa
LWMPWMHBLI  MONOCbI  CbeMKM noBepxHocTn  (nopsigka  100—200 km)  u
paspewatowiern  cnocobHoctn  (okono  15-30M) gns  peleHus
paccMmaTpvBaemon 3agaqum.

[ns nonyyeHus 6onee TOYHbLIX WM HaAEXHbIX rmaporpadryeckmx
XapaKTePUCTMK BOAHbLIX OOBLEKTOB WM BOAOCOOPOB Ha OMpedeneHHbIX,

CpaBHUTEJIbHO HeGonbLWKNX Mo pasMepaM y4vacTkax, cneagyet ncnornb3oBaTtb
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KOCMUYeCKne CHUMKKN Bonee BbICOKOro paspeLleHuns, asapodotomaTepuansl,
mMaTtepuanbl cbeMkn ¢ BIJIA.

OewndpunposaHue KOCMUYECKNX CH/MKOB pekomeHayeTca
npoussBoanTb MO AewndpoBOYHBIM MNPU3HAKaM, KoTopble MpuBeneHbl B
cTaHgapTe opraHusauum [2].

HewmndpnpoBaHne OQHOrO 30HANbHOTO CHUMKA OCYLLECTBRSETCA B
TOM crnyyae, €cnvM OfgHa M3 CbEeMOYHbIX 30H B HaubonbLlen cTeneHu
yOoBneTBopsaeT NocTasrneHHoW 3agade. Hanpumep, BcrieacTBue CBOMCTBA
BOAbl MNPAKTUYECKM MOMHOCTbIO NOorfowartbs M3nyyeHne B OnvkHen
WHdpakpacHon 3oHe cnekTpa B npegenax ot 0,7 go 3,0 MKM, BOgHble
00beKTbl Ha CHUMKax B 3TOW 4acTu CnekTpa oTobpaxalTcd cambiMu
TEMHbIMW  TOHamK, 4YTOo oObnervyaetr JdewnpvpoBaHMe 3MEMEHTOB
rmgporpacumn: pek, 6eperoBon NUHUM 03ep M BogoxpaHunuw, 60s0T,
00BOAHEHHBIX N 3aTOMNMEHHbLIX Y4aCTKOB CYLUW, Yy4acTKOB C Bnarontodmeon
pacTUTENbHOCTLIO U T.4.

N3o06paxeHnss B OnNwxHeNM WHEpaKpacHOM 30He crnekTpa npu
CpaBHEHMM C OOQHOM M3 30H BMAMMOW 4YacTu CheKkTpa Bcerga CyLeCTBEeHHO
oTnuyatotcs. oatomy ans 6onee HageXHOro pacno3HaBaHMS BOAHbIX
00BEKTOB MOXHO MCMNOSb30BaTh ABa CHMMKA: B GnkHEN MHpakpacHon n B
OA4HOW M3 30H BMAMMOWM 4YacTu cnekTtpa B npegenax ot 0,4 go 0,7 MKwm.
ConocTtaBrieHne CHUMKOB U UX NocnegoBaTtenbHoe AelndpupoBaHne gaet
XopoLlune pesynbTaTtbl NpU pasgeneHnmn TalLwero U Cyxoro cHera, Hanu4mm
nepeyBriaXHeHHbIX MOYB 1 B psiAe APYruX cryyasx.

Ona Hanbonee kKayeCTBEHHOro AelMdPUPOBaHUA PeEKOMeHOyeTCs
NCNoNb3oBaHME LBETHOMO CUHTE3UPOBAHHOIO M306paXeHns N3 HECKOMbKNX
30HanbHbIX CHUMKOB. OHO nyuylle BOCMPUHMMAETCS 3pEeHUEM, YeM YepHO-
6ernoe, n MeTb 4erno ¢ OA4HUM CHYMKOM MpOoLLe, YEM C HECKONbKUMM.

B obwem cnydae pgna onpegeneHus  rugporpadmyeckmnx

XapakTepucTtukK BOAHbIX 00bekToB Cylumn n nx BOD,OC60pOB Nno KOCMNYECKUM
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CHMMKaM pPEKOMEHOYKTCS UBETHble CUHTE3UPOBaHHbIE W300paxeHns
KOMOMHaUMM KaHanoB, NOMy4YeHHbIE B IETHUIA U OCEHHWIA NEPUOA;:

- 4 (0,78-0,90 mkm), 5 (1,55-1,75 mkm) un 3 (0,63-0,69 mkm) npu
ncnonb3oBaHUn cHUMKOB ¢ MC3 «Landsat 5,7»;

- 5(0,845-0,885 mkm), 6 (1,560-1,660 mkm), 4 (0,630—-0,680 mkm) npwm
ncnonb3oBaHuu cHUMKoB ¢ UIC3 «Landsat 8»;

- R (0,61-0,68 mkm), G (0,52-0,60 mkm) u B (0,45-0,52 mkm) npwm
ncnonb3oBaHun cHumkoB ¢ C3 «Pecypc-T»;

- 8 (0,842 mkm), 11 (1,61 mkm) n 4 (0,665 MKM) Npu McCnosnb3oBaHUN
cHumkoB ¢ MIC3 «Sentinel-2».

Ona  ynydweHns kavectBa u3obpaxeHus K 9TMM  KaHanam
pekomeHgyeTca gobaenATe naHxpomatumdeckuin kaHan (PAN) ns sugmumon

YyacTu crnekTpa.

6.7.2 MNpwn gewmdpupoBaHn BOAOTOKOB, YYMTbIBAKOT, YTO Hambonee
BaXHbIM MPSAMbIM AelMPPOBOYHLIM NPU3HAKOM BOAOTOKOB Ha CHUMKax
ABMSETCA WX HEenoBTopuMas W3BUIANCTOCTb Ha 3€MHOW MOBEPXHOCTY,
MO3TOMY PEeYHOEe PYCMOo NErko oTnnyaeTca OT NbbIX Apyrnx O6beKkToB.
KocBeHHbIM OelnpoBOYHBIM NPU3HAKOM ANA  pycra 4BhAgGTCA  ero

NPUYPOYEHHOCTb K Hanbornee NoHWXEeHHbIM y4acTkaM penbeda.

OTKkpbITass 4ucTass BoAHAs MOBEPXHOCTb BOOOTOKOB HA CHUMKax
oTobpaxaeTcsi, NPenmMyLLecTBEHHO, OAHOPOAHbIM PABHOMEPHbLIM TEMHbIM
TOHOM UM onpegensetca 6e30WwWnboYHO, NOCKOMbKY XOPOLLIO OTNMYaeTcs OT
npunerawwmnx y4yacTkoB Cywun. TOH uM300paxeHWss OTKPbITON BOAHOW
NOBEPXHOCTM BCEro BOAOTOKA (MM Ha OTAENbHbIX €ro y4yactkax) oyger
OTHOCUTENBHO CBETIbIM, ECMN BOAA B peke MyTHasl.

Ona pewmndprpoBaHns peyHoro pycria, a Takke Ang nonyyYyeHus
HadeXHbIX CBedeHU O AnvHe BOA4OTOKa (Mnu uccnegyemoro yyacrtka), ero
N3BUIUCTOCTU, Pa3BETBEHHOCTW, HanMU4MM B pycrie OCTPOBOB W ApPYrnx

pycnoBbix oOpa3oBaHui (ocepenkoB, MNNsHKeW, koc W T.4.), Hambonee
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NHEOPMATUBHBLIMW ABMSKOTCA KAYECTBEHHbIE CHUMKMW, NOSyYEHHbIE B NETHE-
OCEHHIOK MeXeHb. NecyaHble U FMMHUCTbBIE FPYHTbI PYCroBbIX 06pa3oBaHUi
B 3TOT nepuog OGHaXeHbl U N300paXkaloTCss Ha CHUMKaX CpaBHUTENbHO
OLHOPOAHbLIM CBETMbIM OTHOCWUTENbHO BOAHOM MOBEPXHOCTM TOHOM. Ha
pUCYyHKe 6.3 XOpOoLlOo pa3nuunmbl pycnoBble obpasoBaHusa pekn CabetTta-
Axa (nnsxu, nobo4vHn, ocepenkm).

"paHuMLa NOViMbI PEKN Ha KOCMUYECKMX CHUMKaXxX YCTaHaBMBaETCA Kak
NVHKUSA, pasgensowas nrowaam Co CPaBHUTENbHO OOHOPOAHBIM TOHOM
n306paxkeHunsl, COOTBETCTBYIOLUM AHY AOSNMWHbI, U Nowaan, UMetLwmne Bug
NecTpon MO3aunku, COOTBETCTBYIOLLME CKIMOHAM LONUHbI U NpUnerawwmnm

y4yacCTkaM Boaopa3aernos.

PucyHok 6.3 — ®parmeHT cHuMKa pekn Cabetta-Axa ¢ M3C Landsat-8 ot
21 viona 2013 r.

Ecnn peka BblTEKAET U3 o3epa, TO yCTaHOBJIEHNE MECTONOJI0XKEeHUA

MCTOKa BOAOTOKA Ha CHMMKE He Bbl3blBaeT 3anyﬂ,HeHVIl;I, TaK KakK Ha4ano

M3BUIMCTOrO pycra peku NpuMblkaeT Kk Gepery Bogoema.
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B apyrux cnyydasx npu gewmndpmposarHunm 133 3a UCTOK pekn cneagyet
npMHMMaTb MecTo, C KOTOpPOro MOsIBNSAETCA  pycrio  BOAOTOKA,
aewundpupyemoe Ha wusobpaxeHun. OpHako B CrnydYae HEBbICOKOW
paspeLuatoen CrnocobHOCTU CHUMKOB 3a MECTOMOSIOXKEHNEe UCTOKa
BOAOTOKA MOXHO MPUHATbL TOYKY, C KOTOPOW AelndpupyeTcs ero JornvHa,
oTobpaxaroLascsa Ha CHUMKax CpaBHUTENbHO OOHOPOAHBIM TOHOM.

Ocobyo CNoXHOCTL MpU  TMOPONIOrMyeckoM  gelmndgpuposaHum
npeacTaBnseT npouecc pacnos3HaBaHWs ManbiX pek. Hanpumep, B
3arneceHHbIX parioHax KpOHbl AepeBbEB MOrYT MOMHOCTLIO CKpbIBaTb pycna
HebonbLNX pek, LWNMpUHOM He Bonee 5 — 6 M, B CBSI3N C YEM, UX BbIBIIEHNE
HepeaKo 3aTpyAHEHO Aaxe Ha KpyrnHoMaclTabHbIX aapodOTOCHUMKAX.

OpgHako npu  onpeaeneHHbIX YCNOBUAX CbEMKM WU COCTOSIHUM
naHgwadTa MOXHO NONyyYnuTb  YAOBMETBOPUTENbHbIE  pe3ynbTaThbl
AewndpupoBaHns ManblX pek Aaxe Ha MenkomaclTabHbIX KOCMUYECKMX
CHMMKax. Hanpumep, Ha 3aneCeHHbIX PaBHUHHbBIX TEPPUTOPUAX BO BpeMS
WHTEHCMBHOIO CHEroTasiHna B BEPXHEM 3BEHE PEeYHON CeTUM HaudunHaeT
ckannueaTtbcs 6onbLLOe KONMYeCTBO Tanow BoAbl. brniarogapsa KOHTpacTHOMY
hoTOM306paKEHNO BOLHOW MOBEPXHOCTU W CHera (Bodbl U MOYBEHHO-
pacTUTENbHOrO MOKPOBa) Ha CHMMKax nwboro MacwTaba cTaHOBATCA
XOpOLWO 3aMeTHbIMX Jaxe Menbyanwme BOAOTOKW. JTO MO3BONSAET
AeTanbHO N3y4nTb CTPOEHNE PEYHOWN CeTH.

Hanpumep, ona TyHOpoBbIX panoHoB Cnubupu xapaktepHa 3agepxka
cxofa CHera paxe B He3HauuTenbHbIX YyrnyoneHusx penbeda. CHer
CTauBaeT Nno3gHee Ha OOHY — ABe HeJenu Takke Ha 3aTeHEeHHbIX ycTynax
Mukpopernbeda. [lpu BeceHHeWn CbeMKe ITOT CHEr MOXeT CIyXWUTb

WHANKATOPOM PEYHOWN CETW.

MpyMep KOCMUYECKOrO CHUMKA B Nepuoa CHeroTasiHbsi NpuBedeH Ha

puCyHke 6.4. Ha CHMMKe XOpOoLLO BUAHbI MENKUE NPUTOKU, MOKPbITbIE CHEFOM.
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PucyHok 6.4 — ®parmeHT cHUMKa pekn Hagymn-Axa ¢ UC3 Landsat-8 ot 7
nioHs 2015 .

OTTEHEHNIO  pUCyHKA pEeYyHOW CceTM Ha  MenkoMaclTabHbIX
KOCMMYECKMX CHUMKax cnocobcTByeT rnybokuii Bpe3 peuYHblX OONWH,
OCOGEHHO B MAarOKOHTYPHbIX TFOPHOCTEMHbIX panoHax. [loBbilWEHNO
KOHTpacTta cnocobCTBYyeT He TOMbKO 3aTEHEHHOCTb CKIOHOB W OHWL,
rmyboKnxX OOMVH, HO U pasBUTME B MNPUPYCNOBOM 4YacTu Gonee MOLLHOW
pacTUTENBHOCTW.

LLnpoko unCNonb3ylTCS KOCBEHHbIE NPU3HaKM AelmdprpoBaHus
ManbiX PeK B OCBOEHHbIX CENbCKOXO3ANCTBEHHbIX panoHax. HagexHbim
WHOMKATOPOM peK SABMATCS npyabl. YeTko BblAensoTcs  OOMUHBI

BOOOTOKOB, OKOHTYPEHHbIE y4aCTKaMK nalleH.

6.7.3TMpn  gewmdpupoBaHnn BOOOEMOB  YyYUTbLIBAIOT, 4yTO
NOBEPXHOCTLIO BOAbl MNOMMOWAaeTcs MOYTU BCA Majawolias 3Heprus B
GnwxHeM uHdpakpacHOM Auanas3oHe ANWH BOnH B npegenax ot 0,7 go
3 MkM. Bcreacteue Takoro CUSbHOMO MOMMOLWEHUA SHEepruM BOLOW MU,
cnegoBaTenibHO, KpaHe HU3KOM eé oTpaXkaTeslbHOM CMOCOBHOCTLI0 B 3TUX

Anana3oHax, Ynctaa BogHaA NoBepXHOCTb Ha MHOIocneKTparibHbIX CHUMKax
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oToOpaxaeTcss TEMHbIM (Y4EPHbIM) TOHOM W XOPOLIO OTNMYaeTcs OT

OKpyXarLwmnx eé PaCTUTESIbHOCTN U NOYBbI.

PacnosHaBaHve OTKpbITbIX BOAOEMOB Ha KayeCTBEHHbIX CHUMKaX,
NOMNyYeHHbIX B NETHUN NEPUOA, HE BbI3bIBAET 3aTPyAHEHUIN, TaK Kak OHU B
OONMbLIMHCTBE CryvyaeB MMEKT XapakKTEepHyl oOBalnbHyl opmy u
AOCTaTO4MHO YETKME oyepTaHus GeperoBon nNuHWUK, a n3obpaxeHne BOOHON
NMOBEPXHOCTN XOPOLLO OTNIMYAETCS OT NPUIErarLLUnX y4acTKOB CyLUW.

B 3umMHWMI nepuon BO Bpemsi MOMHOro riegocraBa feasiHoOM MOKpoB
BOAOEMOB Ha CHMMKax umeeT Genylo MaToByH TEKCTypy usobpaxeHus,
MOYTU HEOTNIMYMMYIO OT M300paXeHUs 3acCHEXEHHOM OKpyXaroLen
Tepputopum cywn. [oaTomy He pekomeHayeTcsa AewngpmpoBaTth rpaHuLbl
BOLOEMOB B 3TO BpeMS.

B BeceHHM nepuod, Korga Ha O03Epax W BoAoxpaHunuuiax
nosBNATCA OOLUMPHbIE YHACTKM OTKPbITOM BOAbI BAOMb 6eperoB, a CHer Ha
npunerarLwmx yyactkax cylwm pactasn, 6eperoBas nuHUA BOLOEMOB Ha
CMYTHUKOBbLIX CHMMKaX, MOMYyYEeHHbIX B 3TOT nepuoa, MOXeT ObiTb
JOCTaTOYHO HaaéXHOo onpeaeneHa.

Mpyn 60NbLIOM CKOMMEHUN 03EP MHOTAA MOXHO Pa3NUYnNTb AaXe OYeHb
Merkue u3 HuMx, KoTopble u3obpaxarTcs Ha CHMMKe B Buae HebonbLumx
TEMHbIX TOYEK.

B ecTecTBEHHbIX YCNOBUAX BOAa YacTO COAEPXKUT B3BELUEHHbIE
npumecun. MyTHOCTb BOAbI, Bbl3biBaeMas NpUMecsamu, SBnNaeTcss OAHUM U3
OCHOBHbIX (PaKTOpPOB, BMAVSIOLNM Ha €€ crnekTparbHble XapakTepUCTUKW.
MyTHas Boga umeeT 6onee BbICOKYIO OTpaXaTerlbHYH CMOCOBHOCTb W
oToOpaxaeTcd Ha CHUMKax Ooree CBETMbIM TOHOM, MO CpPaBHEHMUIO C
npospavHoM Bogow. Yem Bbie MYTHOCTb Bogbl, TeM ©Oonbwe ee
oTpaxaTtesfibHasi CnocoOHOCTb M TeM CBETNee (dp4ye) TOH €€ n3obpaxeHust.

Ha pucyHke 6.5 gelumdpupyeTtcsa BCNbIBLUMIA fIeOSHON NOKPOB Ha 03€pax
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(po30BbIN TOH), YMcTasa Boda (YEPHBLIN), MyTHas BOA4a B pPycle pekn U Ha

03épax (cupeHeBbIn).

PucyHok 6.5 — ®parmMeHT cHMMKa npaBobepexxHon YacTu normel pekun Ce-
Axa c UC3 Landsat-8 ot 7 nioHs 2015 .

McKyccTBEHHO CO3aHHbIe BOAOEMbI OTNIMYAOTCA OT €CTECTBEHHbIX MO
KOCBEHHbIM MpU3HaKamMm — MO HanMyunio MMOPOTEXHUYECKNX COOPYKEHUN
(nnotuH, gamb), KoTOpble ONpPeaensitTca No NPSAMOSIMHENHOMY PUCYHKY

rpaHuLbl B pacLUMpPeHHON YacTn BoAgoEmMa.

6.7.4 OewndpupoBaHne  rpaHuy,  Bogocbopa  pekomeHayeTcs
NPOBOAUTb MO KOCMUYECKUM YEPHO-6EMNBLIM CHUMKAM, BbINONTHEHHBLIM B 30HE
or 0,5 go 0,7 MKM, MnNu MO CHUMKaM, MOMy4YeHHbIM NYTEM CUHTE3a

MHOro3oHasbHbIX CHUMKOB.

OCHOBHbIM (paKTOPOM, OMNpeaensoLMM MECTOMNONOXEHNE TPaHuL
Bofocbopa, ABnseTca penbed MecTHOCTY.

NnHna  Bodopasgena MPOXOAMT, Kak MpaBuio, MO  OKPaWHHbIM
HaMBbICLULMM TO4Ykam Bofocbopa BOAHOMO OGbLEKTA, KOTOPLIMU SBMSHOTCS
XpebTbl rop, BO3BbILLEHHOCTU, XONMbI 1 T.M., OKpYXatoLime peyHorn 6acceiH
WU Mexay WCTOKamy pek, KOTopble HanpaBsreHbl OT Bogopasdena B

NPOTUBONOJIOXKHbIE CTOPOHbI. |_|03TOMy npoeegeHne rpaHunubl Bon0060pa
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PEeKM U o3epa B MECTHOCTM C AOCTATOYHO YETKO BbIPAXXEHHbLIM pernbedom
He npeacTaBnsaeT 0cobblX TPYAHOCTEN.

Mpy Hanuyuu passuTOn rMaporpauieckon cetm n rycton cetu
NOXOWH ¥ NOLWMH B Mpunerarollen K Bogopasgeny 4actu CKroHa, NNHUA
BoAopasdena npoBoaAUTCA nocepeuHe Mexay YETKO BblpaXeHHbIMU
TanbBeramum fIOXX0MH 1 NOLWMH B Npouecce AelndpupoBaHns CHUMKA.

B paBHMHHbLIX N 0COOEHHO B 3abONOYEHHbIX panoHax, rae penbed
MECTHOCTHU BblpaXkeH cnabo, onpegenntb MEeCTOMNONOXeHne
BoAopasaenbHoW nuHumn TpyaHo. OnpedeneHHbld pesynbTat MOXeT ObITb
nony4yeH npv AewndpupoBaHUN CNYTHUKOBBIX CHWMKOB, MOJSTyYEHHbIX B
nepuvos CHeroTasiHWs, Korga CHEeXHbI TMOKPOB Ha CpaBHUTENbHO
BO3BbILLEHHbIX y4acTkax Bogopasfena BOOOTOKOB YXe ucyesaeT, HO elle
COXpaHsieTCcs B MOHWXKEHHbIX ero YyacTtax. CBeTnbIi TOH U306paxeHns cHera
PEe3KO BblAENSAET UX KOHTYPbI M TEM CaMbiM NogYepKNBaET aetanu penbega,
KOTOpble MOryT ObITb MCMOMb30BaHbl NPU ONpeaerieHNn MeCTOMNONOXEHMUS
NMHMM Bodopasdena BOAHbIX OOBLEKTOB Ha CMYTHMKOBbLIX W306paeHusx
MECTHOCTU B BECEHHUI nepuoa (PUCYHOK 6.6, Nony4YeHHbINn NyTeM cuHTe3a

crekTpanbHbIX KaHanos 5, 6, 4 u 8).

JInHna Bopopasgena Ha pucyHke 6.6 nokasaHa TOHKOM KpacHOW
nuHuen. MNonoxeHne aewNdpPUPOBAHHON HA KOCMUYECKOM CHUMKE JTMHUN
BoJopasfena pekoMeHOyeTCs CpaBHUTb C €€ [MOMoXeHWem Ha
Tonorpaguyeckon kKapTe 1 No pesynbTaTaM 3TOro CpaBHEHUSA YCTAHOBUTL €€

dakTU4EeCKOEe MECTOMNOSTOXEHNE.
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PucyHok 6.6 — ®parmeHT cHUMKa Bogopasaena pek Cabetra-HAxa u
Tamben ¢ MC3 Landsat-8 ot 22.07.2014 .

6.7.5MNpn pewundpupoBaHun O0NOT HEOOXOAUMO  U3MEPUTb
CYMMapHylo nriowiagp BCEX TUMOB OONOT, pacrnonoXeHHbIX B npegenax

nccrnegyemoro sogocbopa.

BbloensioT 6onota HU30Bble, PAacrofOXEHHble Ha MOHWKEHHbIX
yyacTkax pernbeda 3eMHON NOBEPXHOCTU, BEPXOBbIE — PACTONIOXKEHHbIE Ha
MOBbILIEHHbIX Yy4yacTkax penbeda W MNepexodHble, KOTopble 3aHUMatoT
MPOMEXYTOYHOE MOSIOXKEHNE MEXOY BEPXOBbIMU U HA30BLIMU GonoTamm.

Bonota pasHbiX TUMOB BLIMAOAT HA KOCMUYECKUX CHUMKax no-
pasHoMy, HO B npoLecce AeLnMdpUpOBaHNSA UCTONb3YIOTCA TE UX CBOMCTBA,
KOTOpPbIE XOPOLLIO ONPEAENATCA NO NPSMbIM AELLUNEPOBOYHbLIM MPU3HAKAM.

K HuMm, B nepByto oyepeab, OTHOCUTCA hopma (KoHdurypauus) oTaenbHOro
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GonoTHoro MaccuBa wunu O0MOTHOM cUCTEMbI, KOoTopas obpasyeTcs B
pe3ynbtate CNUAHMUA HECKOSbKMX OOMOTHbIX MAacCMBOB, MOCKOSbKY
OOMbLWMHCTBY M3 HUX Mpucywia HenpasBurnbHasi ¢opma U OKpyrnble
ovepTaHus.

PucyHok nsobpaxeHusa necHbix ©60/0T M 3aneceHHbIX ero y4acTkoB
NMeeT MENKO3EPHUCTYIO CTPYKTYPY, B TO BPEMS Kak n3obpaxkeHue necos Ha
oKpyXatowmx 00noTo cyxogonax, xapaktepusyetcs 0Gonee KpyrnHonm u
pa3HOO6pPa3HON 3EPHUCTOCTBIO PUCYHKA HA CHUMKE.

Mpwn oTcyTCcTBUM Ha BONOTE OPEBECHON PacTUTENbHOCTM (TpaBsHbIe,
MOXOBO-TpaBsiHble M MOXOBble 60noTa), PUCYHOK €ero CrnyTHUKOBOro
n3obpaxeHns CpaBHUTENbHO MMafKUM, HO pasHOW TOHaNbHOCTW, KOTopasi
3aBMCUT OT BUOOBOrO COCTaBa PacTUTENbHOCTU U CTEMEHWN YBIIaXXHEHHOCTU
©onoTtHoro mukponaHgwadTa. Yem cunbHee 06GBOOHEH TOT UMM MHOM
yyacTtok 6ornorta, Tem bonee TEMHbLIN TOH MMeEET ero M3o0paxeHnsa Ha

CHUMKe.

6.7.6 3anecéHHocTb  (OTHOCUTENbHaA  NecucTocTb) Bogocbopa
BOAHOro o6bekTa xapaktepmsyeTcs 06Llel Nnowaabio NECHbIX MacCUBOB

(opeBecHON pacTUTENBHOCTIN) Ha ero TEPPUTOPUN.

Jleca MOXHO pa3genuTb Ha cneayoLwme TUMbl: XBOWHbIE, JIMCTBEHHbIE
N CMeLUaHHbIE.

OCHOBHbIMM  AELLIN(POBOYHLIMU MPU3HAKAMW PacTUTENBHOCTU Ha
KOCMUYECKMX CHUMKax SABMAKTCA: CTPYKTypa PUCYyHKa, ¢dopma u TOH
n3obpaxeHus. [Ina neca n KyCTapHuka xapaKkTepHa 3epHUCTOCTb PUCYHKa.
Paamep n oopma «3épeH» n3obpaxeHns necoB 3aBMCUT OT €ro ryctoThl, a
WMEHHO: YEM ryLle fNecHON mMaccmB Ha Bogocbope BOAHOro obbekTa, Tem
bonee 3epHUCTbIM ByAeT ero nsobpakeHme Ha CHUMKE.

[ononHnTenbHbIM K PUCYHKY MPU3HAKOM M306pakeHust ApeBeCcHON
pPacTUTENbHOCTN HA CHUMKE SIBIISIETCS €ro TOHaNbHOCTb. TOH M306paXeHus
Ha CHUMKEe TEMHOXBOWHOIO fieca, BKNOYasi efb, COCHY, NUXTY Keap wu T.M.,
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XapaKTepu3yLLUNXCH MEHbLLUMMMN KO3 MULMEHTAMN APKOCTU MO CPABHEHMIO
C ApyrMMmu necamu, 6onee TEMHbIV (MOYTU YEPHBLIN), HEXENW OCBETNEHHBIN
TOH U306PaXKEHNSI NTIMCTBEHHbIX J1ECOB.

paHuLbl pacnpocTpaHeHUs JIeCHOW PacTUTENbHOCTU OOCTOBEPHO
AewmdpupyroTCcsa Ha NETHUX N OCEHHUX CHUMKaX, MOCIE TOro Kak NMorHOCTbLIO
pacnycTunacb fMcTBa Ha AepeBbsaX NIMCTBEHHbIX nopos. B 3umHui nepuog,

XOPOLLO AelndpupyroTcs TOMbKO XBOWMHbIE Nneca.

6.7.7 MNpw gelwumndprpoBaHn ypGaHU3NPOBAHHOCTM U aHTPOMNOrEHHOM
HapyLleHHOCTM BOAOCOOPOB  OMPEdEnsitoTCs  TeppuTopuM,  3aHsTble
HaceneHHbIMU MyHKTaMKu, NPOMbILUSIEHHBIMA U CENbCKOXO3SIMCTBEHHBIMM
KOMMreKcaMu, XenesHbiMM U aBTOMOOUMbHLIMM JOpPOraMu, Kapbepamu u
TpybonpoBogamn, a TakkKe 3aTONNeHUss W MNOATONNEHUs!, Bbi3BaHHbIE
CTPOUTENBCTBOM COOPYXKEHWUIA, Pasbe3XeHHbIE Y4aCTKU 3eMIu, y4acTKu C
YHUYTOXEHHBIM PacTUTENbHbIM MOKPOBOM W ApyrMe HapylleHus Ha

Bogocbopax pek.

YpbaHn3npoBaHHble 00BLEKTHI MMET psg obLwmnX AengpoBOYHbIX
NMPU3HaKoB, K KOTOPbIM, B MEpBYy o4yepedb, OTHOCATCA: reOMeTPUYHOCTb
KOHTYpPOB, JIMHENHOCTb, CPaBHUTENbHO YéTKMe rpaHvubl U T.n. Tak,
Hanpuvep, XenesHble W LWOCCeNHble Aoporu, TpybonpoBoAbl, NUHUK
anekTponepenad, 6brnarogaps Ux CpaBHUTENBHO NPAMONVHENHON hopme B
nnaHe, yBepeHHO pacno3HalTCs Ha CHWMKax. Kapbepbl umerT dopmy
Onn3Kyl0 K KPYrfion Unun oBarnbHOW, a Takke CBETNbI TOH M300paxeHus.
YyacTkm BOOOCOOPOB C  HApPYLEHHbIM  PacTUTENbHbIM  MOKPOBOM
oToOpaxarTcss Ha CHuUMKax 6oree CBETNbIM TOHOM MO CPaBHEHUIO C
npuneraroLwen Tepputopmen, u T.4.

Ha pucyHke 6.7 nokasaH (parMeHT KOCMMUYECKOro CHUMKa 4acTu
TepputopuMM  nonyoctpoBa Aman co  cnegaMmy  aHTPOMOreHHom

HapYLLEHHOCTM, BbI3BAHHON MH(PPACTPYKTYPHBIM CTPOUTENBCTBOM.
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1 - )XenesHble Joporu, 2 - rPyHTOBbIE Joporn, 3 - TpybonpoBoabI,

4 - B3NETHO-MOCaA04Has nosoca asponopTa.

PucyHok 6.7-YcTbe pekn Ce-Axa ¢ UC3 Landsat-8 ot 22 nons 2014 r.

OnpegeneHne yp6aHM3MPOBaHHOCTM W CTEMNEHM aHTPOMOreHHon
HapylweHHOCTM Ha Bogocbopax OGonblwmx pek  uenecoobpasHo
OCYLLECTBMATb MO KOCMWUYECKUM CHMMKAM  CPaBHUTENIbHO  MENKUX
mMacwTaboB. [ns BbISBMEHUs] NOKamnbHbIX WM3MEHEHWM Ha Bopocbopax
BOAHbIX OOBLEKTOB PEKOMEHOYETCSA MNPUMEHSATb KOCMWYECKME CHUMKU
BbICOKOTO paspeLleHusl, matepuanbl aspodOTOCHLEMKM UMM MaTepuanbl

cbeMok ¢ BIJA.
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7 Cnoco6bl onpeaeneHus rmgporpagpuyeckmx
XapaKTepuCTUK BOAOTOKOB U BOOOEMOB

7.1 O6wume ykasaHus

To4HOCTb onpefeneHuss rmaporpauUecknx XxapakTepucTuk 3aBucuT
oT macwTaba 1 KayecTBa NCNonb3yeMorn Tonorpadnyeckon OCHOBbI.
YuuTbiBas, 4TO onpegeneHve ruaporpauyeckux XapakTepucTuk
Nnpov3BOANTCA B OCHOBHOM MO KapTaM KpynHOro macwrtaba, owmnbku,
Bbl3blBaeMble HEKOTOPOM HETOYHOCTbIO KapT 3a CYeT reHepanusauuu,
HACTONbKO HE3HAYUTENbHbI, YTO UMW, KaK NPaBUIO, MOXHO NpeHebpeyb.
Hanbonbluee BNUSHME Ha TOYHOCTb OMpeAensieMblX XapakTepucTuk
oKasblBalOT OLWKUOKK, O0MNyCKaeMble B MpoLEecce W3MEepeHus, rrnaBHbIM
o0pasoM 3a CYET HETOYHOCTU YCTaHOBMNEHUSA rpaHuy, O6bLEKTOB M B
pesynbTaTe HapyLleHUs1 METOAMKN U3MEPEHUI NCTIONTHUTENSMN.
KapTorpadguyeckne paboTbl cnegyet npon3BoauTb B COOTBETCTBMM C
OaHHbIMW pEKOMEHZAUNAMM N HENPEMEHHO B iBE PYKW, HE3aBUCUMO OpYr OT
apyra. PesynbTaTtbl nsamepeHun HeobxoomMmo cBepsaTb Mexay coboin. MNpu
HanMyYnn HegoONyCTUMBIX PACXOXOEHUN U3MEPEHUST A0SMKHbI OblTb caenaHbl

NOBTOPHO.

7.2 OnpegeneHne MopdoMeTpUYECKUX XapaKTepPUCTUK
BOAOTOKOB

7.2.1 AnNuHbl pek u Opyrux BOLOTOKOB W3MeEpPSATCA MO TeEM Xe
Tonorpadu4eckuMm maTtepuanam (kaptam, CHUMKam), MO KOTOpbiM Obinu
onpegeneHbl rpaHuubl Bogocbopa M pasnuyHbiX Yyrogun M yCTaHOBMEHbI
MECTOMONOXEHNST UCTOKOB N YCTbEB pek. 3a ANUHY pekn NpuUHMMaeTcs
NPOTSXKEHHOCTb €€ U300paKeHNs Ha KapTe WM Ha CHUMKE OT WUCTOKa
(Hayana) oo ycTbs.

Ona  rugpornornmyeckmx  pacyetoB  TpebyeTca  onpegerneHuve

rmaporpaduyeckon AnrHbl BOAOTOKA.
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Mmaporpadumyeckas AnvHa pekn N3MepsieTcst B KUIIOMeTpax OT UCTOKa
camou pekun Unu oT UCToKa OAHOWN N3 COCTaBNSALLMX, 06pasytoLLent C YacTbio
OCHOBHOW peku HambornbLUyo ANMHY pycna AaHHOW peYHOW cucTembl A0
yCTb WNW nyHKTa HabniogeHun. Bo Bcex cnyyvasx 3a AOSIMHY peku
(BogoTOKa), M300paXeHHOMW Ha KapTe OAHOM WU OBYMS  JUMHUSIMM,
NpUHMMaeTCa ANUHa cpedHen NMuHMM pekn (BogoToka). lNpu namepeHum
GonbLUMX pek, Koraa LWMPUHA Pekn nokasaHa ABYMS NMHUSIMU, HE0OX0AMMO
NpoBecTV Ha UMpoBOW KapTe B OTAENbHOM CIOe CPEAHIO NMUHUIO PEKW.
OT0 genaetcs Ansa TOro, YTobbl NPY NOBTOPHOM U3MEPEHUN He JoMyckaTb

OLWMBOK 3a CHET OTKINOHEHUSA OT 3TOM NIMHUK (PUCYHOK 7.1).

PucyHok 7.1 — HaHeceHve cpefHen NMHUM BoOOTOKa

Ecnu peka pasgenseTtcs Ha NPOTOKK, CPeaHSAs NIMHUSA NPOBOAMTCS NO
bornee  MHOroBOAHOMY  MNPOTOKY, KOTOPbIM  YyCTaHasnuBaeTcs Mo
n3obpaxeHnto Ha  Tornorpadpuyeckon  KapTte,  ruagporpaduyeckomy

onncaHuio, NoLUUKN UNn Kaknm-nnbo ApyriuMm crnpaBoYHbIM MaTepuanam.

B Tex cnyyasx, korga peka npoTekaeT u4epe3 03epo WM
BOOOXPaHWUMMLLE, COXpaHss NpuW 3TOM CBOE HasBaHWe, B ANMHY PeKu
BKIlOMAeTCs W AnvMHa o03epa MNU  BOAOXpaHUNUWA Mexay Tovkamu
BNafeHus, 1 BbiIXO4a peku No cpedHen NMHUM BogoeMa WMiv No YCIOBHOM
NMHWK, NPYMEPHO COBNafatoLLen C MoSIoXKEeHWEM NPEXHero pycna peku Ao
co3faHuns BodoxpaHunuwa (pUcyHok 7.2), a B ruaporpaduyeckyto OnnHy

BKIMHO4HaeTCcA He3aBNCUMMO OT Ha3BaHUA peK Mexay BogoemMamMu.

63



P 52.08.874-2018

PucyHok 7.2 — K onpegeneHuto gnunHel BO4OTOKOB

MNMepen u3MepeHMEM [AONWHbI PeKW, KPOME WCTOKOB W YCTbS,
HeobXoAMMO OTMETUTb Ha KapTe BCE MyHKTbl, 4O KOTOPbIX AOMKHA ObITb
onpedeneHa OnvHa peku UNU AnvHa ee y4acTKoB (YCTbS MPUTOKOB,
rMOPONiorMyeckne MocTbl, TUAPOTEXHUYECKME COOPYXEeHUs U1 T.M.).
OpOHOBPEMEHHO C 3TUM ONpeaensitoTCs BbICOTHbIE OTMETKM 3TUX OOBHEKTOB,
ncrnonb3yemble B [OanbHeMWeM Ans onpederneHust YKNOHOB pPeku Kak

MokasaHo Ha pUCyHKe 7.3.

PR S e
C

A - yctbe p.Opa; b - nctok p.Opa; B - Hanbonee yaaneHHbI UCTOK PeYHON
cuctembl Opa; AB - gnnHa p. Opa; AB - rmagporpadudeckas gnvHa pedHomn
cuctembl Opa; MNb - anuHa yvactka p. Opa go nocta; NB - rugporpaduyeckas
OnuHa yyacTka pedHor cuctemsl Opa; Al - MecTononoxeHue nyHkTa (4nuHa
yyacTka peku Opa OT nyHKTa 40 YCTbsl) B KMNIOMeTpax oT ycTbs p. Opa;
3aceyku, 40 KOTOpbIX onpeaensieTcs AnnHa ydacTka peku OT UCTOKA, HaHECEHbI
BOOJIb OCHOBHOIO pycria peyHon CUCTEMBI.

PucyHok 7.3 — K onpegeneHuto AnvHbl, CpeaHero U cpeaHeB3BeLLEeHHOro
YKITOHOB BOAOTOKa
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7.2.2 CpegHuiA YKNOH BOLOTOKa npeactaBnsieT cobon OTHOLIEHMue
nageHuss BOAOTOKA K COOTBETCTBYLLEN rmgporpadmyeckorn anvHe

BOOOTOKA.

BbluncrieHMe cpedHero  ykrnoHa npou3BoauTCAa MO AaHHbIM,
NMofny4YeHHbIM NpU  onpedeneHnM OTMETOK BbICOT  yCTbsl  (NyHKTa
HabnogeHun), n Hambonee ypaneHHOro UCTOKa PEeYHOM CUCTEMbI, T.€.
NCTOKa MPUTOKA, COCTaBNAOLLEro C OCHOBHOW PEKON HanmbOonbLUy ANMHY
pycna OaHHOW peyHOM CUCTEMBbI, a Takke U3MepeHun ruaporpacunyeckon

OJNMNHbI PEeKun.

CpeaHuin yKIoH peku J, %o, BbluMcnsieTcs no opmyne

_ (Hy—Ho) _ AH
j =t 28 (7.0)

roe H,, Ho - OTMETKM BbICOTbl MICTOKA M BbICOThI ype3a BoAbl B YCTbe
(nyHKTE HabnogeHuin), m;
AH — nageHue pekun, paBHOE pasHOCTM BbICOT B UCTOKE U YCTbE, M;

L - AnnHa BoOAOTOKa MexXay 3TUMU MyHKTaMU, KM.

3HaveHus cpeagHero YykrioHa pekuM MOryT Wucnonb3oBaTbCA Mpu
rmaponorn4ecknx pacyetTax TOJIbKO AfiA peK C OTHOCUTESIbHO pPOBHbIM

npocbvmeM Ha y4acCTKaXx, HEe UMEeoLUNX NPUTOKOB.

,D,J'IFI PEK C HepOBHbIM I'IpO(*)I/IJ'IeM C 4YacCTHbIMW YKIIOHaMu, pPe3KOo
oTnnyarwnMmnca ot cpeaHero yknoHa, Bbliv4ucndaeTca oamnH 3KBUBASIEHTHbIN

pAdy YacTHbIX YKIIOHOB CPEAHEB3BELLEHHBIN YKNOH (PUCYHOK 7.4).
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s o I

J1, J2, J3 - YaCTHbI€ YKIMOHbI y4aCTKOB BOAOTOKA, | - CPeAHMWI YKITOH BOOOTOKA, J-
CpeAHEeB3BELLEHHbIN YKIMOH BOAOTOKA - FOPU3OHTaNbHOE NPONOXEHNe ONUHbBI PEKn
[0 yCTbe (MYHKTA) U y4aCTKOB pekn. 1 1 2 - neperioMHbIe TOYKU Npodouns
BOJOTOKA.

PucyHok 7.4 — YacTHble, cpegHuin N cpeHeB3BeLLUEHHbIN YKNOH BOAOTOKA

CpeaHeB3BellLEeHHbIN YKNOH BOAOTOKA J, %o, BbIMMCNSAETCA MO

dopmyne

_ li/
J=TI0 " (7.2)

roe  Ji — YacTHbIM CPedHWA YKMOH OTAEerbHbIX YYacTKOB MPOAOSIbHOro
npodunsa BogoToka, %o;

li — ANIMHA YaCTHbIX Yy4aCTKOB NPOAOSIbHOr0 Npodhunst Mexay To4Kamm
nepernba, Km;

L — rugporpacduyeckast 4nvHa BoAOTOKa A0 MyHKTa HabNioaeHUA, KM.

CornacHo [2] cpeAHeB3BELLEHHbIV YKIMOH onpeaensieTcst Tonbko Ans
He3aperynMpoBaHHbIX BOAOTOKOB, a Tawkke AN Yy4yacTKOB  peK,

pacnonoXeHHbIX B HAXHUX 6becbax BOOOXPaHUITALLL.

NcxogHble paHHble B Buae OTMETOK BbICOT Toyek nepernba
NPOJONBHOTO NPOUNS PEKN N ANMHBI Y4acTKOB PEKM OT MCTOKa A0 3TUX
TOYeKk, Monyyaemble nNo  Tonorpadpuyeckum  kKaptam, obnagatoT
onpegeneHHon TovHocTbo. OTMETKM BLICOT, OnpefensieMble [MaBHbIM
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obpa3om nyTeM WHTEpnonAuMM Mexay ropusoHTanamu, obnagatoT
NOrpeLlHoCTbO, He npeBblalwen Ans paBHUHHbIX Tepputopun 0,4
BbICOTbl NMPUHATOrO Ha KapTe CeYeHnsa ropmsoHTanen u He Gonee oaHOro

CeyYeHus1 Ans ropHbIX panoHoB.

CpeaHuii U cpegHeB3BeLLEHHbIN YKNOHbI BOAOTOKOB LienecoobpasHo

BbIYUCNATb U OKPYMMATb C y4€TOM TOYHOCTU UCXOOHbIX OaHHbIX.

PekomeHayemas cteneHb OKpYrneHnst yKnoHOB BOOOTOKOB NpuBeAeHa
B Tabnuue 7.1.

Tabnuua 7.1 — CTeneHb OKPYrNeHUs YKIIOHOB B 3aBUCUMOCTU OT
ANVHbI pekn

CteneHb O e oo OHOB, %
Nuwa TeneHb OKPYrneHnst 4nsi NPOAO0SIbHbIX YKITOHOB, %o
BOAOTOKA, KM Menee 10 OT 10 A0 99 OT 100 1
bonee
[o 200 Bkritou. 0,05 0,5 5
Csbiwe 200 0,01 0,1 1

7.2.3[0Nna XxapakTepuCTUKM pPekn no CTeneHn U3BUIINCTOCTU
(KPMBOMMHEMHOCTN) NMAHOBLIX OYepTaHUM ee pycna npuMeHsaeTcs

nokasaTtesib U3BUJTUCTOCTU.

N3Bunuctoctb onpegensieTcs OTHOWEHWEM [AfWHbI PEeKn K OfIMHe
NPSAMOW JNIMHUU, COEOUHSIOLLEN KpalHNE TOYKM XapaKTepusyemon pekn nnum

€€ y4acTKOB (PUCYHOK 7.5).
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T - nyHKT (ycTbe); M — ucTok; Ls - AnvHa 30HbI N3BMIMCTOCTY; d - paccTosiHne OT
NcTOKa A0 NyHKTa (ycTbs).

PI/IcyHOK 75-K onpeaeneHno n3BMJIMCTOCT BOOOTOKOB, PACMNONTOXKEHHbIX
Ha paBHUHE

CTteneHb M3BUNMUCTOCTN BOAOTOKOB B 3aBUCMMOCTM OT KO3dppuumneHTa

nsennuctoctn K,; npuBeaeHsl B Tabnuue 7.2.
O6pasybl N3BUNNCTOCTM BOAOTOKOB NPUBEAEHBI HA PUCYHKE 7.6.

Tabnuua 7.2 - CrteneHb U3BUIIUCTOCTU BOAOTOKOB B 3aBMCMMOCTWU OT

KoadhhuumeHTa N3BUNNCTOCTH

Ne ob6pasua Ha KoachdomumeHt CrteneHb
pucyHke 7.6 U3BUNUCTOCTU Ky W3BUINMNCTOCTU PEKMU
1 1,00
2 1,01 Mpamas
3 1,02
4 1,03
5 1,05 N3orHyTas
6 1,08
7 1,09-1,20 Cnaboussunucras
8 1,21-1,35 YMepeHHO nssunmncTas
9 1,36-1,60 N3Bunucras
10 1,61 n 6onee CunbHo n3BunucTas
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3HaveHus koapuuneHTa N3BUINCTOCTN NPUBOOATCA C TOYHOCTbIO
0,01.
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PucyHok 7.6 — O6pasLbl M3BUNMCTOCTN BOAOTOKOB

7.2.4 MNpoaonbHbI Npodunb CTPOUTCS BOOMb JIMHUM BOAOTOKA M

xapaktepuayeT hopMy BOAOTOKA M OCOBEHHOCTU pacnpeaeneHms YacTHbIX

YKIMOHOB Mo AJiMHe BOOOTOKA.

[na nocTtpoeHus NpoAonbHOro Npodunsa no ocu Y oTkNagbiBatoTcs
abcontoTHbIE BbICOTbI NEPENOMHbIX Y KOHEYHbIX TOYEK Npodussi, a no ocu X
- ONIMHbI Y4acTKOB BOAOTOKA OT MCTOKA WM YCTbsl OO 3TUX TOvek. ITu

BeJIMMYMHbI onpenenarnTcda ogHOBpeMeHHO C uaMepeHnemM OJfimHbl BOOOTOKA.

MonepeyHble NpPodmnM CTPOATCA NO HOpManu K NIMHUM BOOOTOKA W

XapakTepusyrT hopMy U YKIOHbI Geperos.

7.3 OnpeageneHne MopdoMeTpUYECKUX XapaKTepPUCTUK
BOJOEMOB

7.3.1 MopdgomeTpuryeckne xapakTepucTukn BO4OEMOB, CBSI3aHHbIE C
YPOBHEM BOAbl, ONpedensalTcsa ANA eCTeCTBEeHHbIX BOAOEMOB B nepuos

MEXEHW, a A51s1 UCKYCCTBEHHbIX BogoemoB — ans HIY.
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OnpeneneHve  ruaporpacpuyeckMx  XapakTepucTuk  BOOOEMOB
HauYMHaeTCs C COCTaBNEHMS CMMCKa BOOOEMOB, HAaXOASALMXCS B nNpeaenax
n3y4yaemoro parvioHa (sogocbopa). Cnmcok coctaBnseTcs B Buae tabnuubl ¢
noAapasdeneHmemM BOOOEMOB Ha €CTECTBEHHblE WM UCKYCCTBEHHbIE,

NPOTO4HbIE U ©eccTouHble.

CoctaB Tabnuubl onpegensieTcs  KONMYEeCTBOM  HEOOXOOUMbIX
ceegeHun. O6a3aTenbHO JOMKHBI ObITb NPEAYCMOTPEHbI rpadbl: HOMEP No
CMUCKy, TMN BogoeMa, Ha3BaHWe Bogoema, reorpadmyeckne KOopavHaThl B
npegenax 10-15 m (c ucnonb3oBaHnem ObITOBbIX HABMraToOpoRB), NroLwagib
Bogoema, nnowadb Bogocbopa M MCMONb30OBaHHble AN onpegeneHus
rmgporpaduyeckmx  XapakTepucTuk  Tonorpaduyeckne  martepuansl,

BKItoYasi ux macutab u narty.

OnpeneneHve YpoOBHs BOAbl, T.e. BbICOTbI MOBEPXHOCTU BOAbI
pasnnyHbIX BO4OEMOB, NPOU3BOAUTCS NO OTMETKaM BbICOT (ype3am BoAbl) 1

rOpU3oHTansiM, N306paxeHHbIM Ha TonorpadUYeckx KapTax.

Ecnun y 6Geperoeoii NuHMK BogoemMa Ha KapTe UMeeTcst OTMeTKa ypesa
BOoObl, TO OHa MPUHMMAETCS 3a YpoOBeHb BOAbl U AaeTcs B Tabnuvue ¢

TOYHOCTLHO, NOKa3aHHOW Ha KapTe.

3a ypoBeHb BOObl BOOOEMOB, HE MMEKOLWMX OTMETKU ypesa BOAbl,
NPYHMMaEeTCa 3HavyeHne Gnmkanwen K BoAOEMY OCHOBHOW FOpPU3OHTanM,
YMEHbLUEHHOE Ha MOSIOBUHY MPUHSTOIO Ha KapTe CeYEeHUs ropusoHTanewn.
Ecnn Gnnxkaniuen ropnsoHTanbto ABNAeTCS NONIOBUHHASA rOPU30oHTarb, TO 3a
YpOBEHb BOAbl BO4OEMAa MPUHUMAETCA 3HaYeHue ITOW TrOpU3OHTanw,
YMEHbLUEHHOE Ha 4YeTBepTb CeyeHus. 3HadyeHus YPOBHSA  BOAbI,
onpefeneHHble MO TOPU3OHTanNsM, 3anucbiBalOTCS C  TOYHOCTBIO,

obecneyvrBaemMon BbICOTOW ceveHns ropusoHTanen (1/2 nnn 1/4 ceverns).

7.3.2 Nnowagb Bogoema onpeaensieTcd nyteM M3MeEpeHus ee Ha

umcpoBon  TOoMnorpacpuyeckor  KapTe UM KOCMMYECKOM  CHUMKE
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COOTBETCTBYHOLWEro MacwTaba B npegenax, orpaHuMYeHHbIX 6GeperoBon
nunHWen gaHHoro BogoemMa. OcTpoBa B MoLwlaab BOAOEMOB HE BKIMIOYAKTCS.
B nnowagb BogocbGopa BogoemMa BKIHOYAKTCH Nnowagb, OrpaHuvyeHHas
BO4Opa3aenbHON NMMHKEN, Nnowagb caMmoro Bogoema ¢ OCTpOBaMu, a Takke

nnoLaaun 3amMKHYTbIX BNaauH, Haxoaswmxcs B npegenax sogocbopa.

[aHHble O nnowaan BOOOEMOB WM BOOOCOOPOB NpPMBOAATCA C
TOYHOCTLIO, obecrneuynBaemonn cnocodbamm WU3MEPEHUs U  MacTabom
NCNomnb3yeMblX KapT. TOYHOCTb OKPYINEHWs 3HAYEeHWA NPOM3BOAUTCHA B

COOTBETCTBUKM 1 Tabnuuen 7.3.

Tabnuuya 7.3 - NpaBuna oKpyrneH1s 3HayeHui nnoLwaam Bogoema u ero
Bogocbopa

Mnowaak Bogoema, CTeneHb OKpYrneHns 3Ha4YeHuw,
Bogocbopa, km? Km?
[o 10 Bkntou. 0,01
Cs. 10 no 100 BkJItOM. 0,05
Cs. 100 go 1 000 BKrtOM. 1
Cs. 1 000 go 5 000 BKntou. 5
Cs. 5000 go 10 000 Bkntou. 10
Cs. 10 000 50

7.3.3 KoopauHaTtamu GaTturpaduyeckon Kpueowm (KpuBoW nnowianen)
BogoemMa sBNATCA abCoMOTHbIE BbICOTbI UMW FMYyOWMHbI  YPOBEHHbIX

NOBEPXHOCTEN BOAOEMA U MIOLAAN 3TUX YPOBEHHBLIX MOBEPXHOCTEN.

Mpumep GaTurpadn4eckon KpMBOM NokasaH Ha PUCYHKe 7.7.
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PucyHok 7.7 — Baturpadumyeckas kpmasi o3epa boraTbipckoe

Onpepenenne 3HadyeHnn 6aTurpadruyeckon KpMBon NpomM3BoANTCA Mo
GaTumMeTpuyeCKkuM KapTam unu no tornorpacmyecknm kapTam, Ha KOTOpbIX
penbed OHa BOAOEMOB WM300pakeH u3obatamy, ropu3oHTanNs MM WUIu

OTMEeTKaMu rnyouH.

7.3.4 lLlnpokoe npuMmMeHeHue npu oLeHKe BOAHbLIX 3anacoB BogoemMa
UMeeT KpuBasi UIAMeHeHUs1 obbema ¢ rnybuHon, nNpeacraensaowas cobon

rpaduk cBs3m ob6bema Bogoema € ypoBHEM BOAbI B HEM.

KoopgnHatamn oBbeEMHOM KpMBOW ABNAKOTCA abCoMOTHbIE BbICOThI
nnn rnybmnHbl YypoBEHHbBIX MOBEPXHOCTEN BogOEMa M 06BbEM BOAbI B BOOOEME

00 KaXXOon YPOBEHHOM MOBEPXHOCTH.

Mprmep 06bLEMHOM KPUBOW 03epa NOKa3aH Ha puUcyHke 7.8.
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PucyHok 7.8 — O6bemMHas kpuas o3epa boratbipckoe

Mpv TpaAMUMOHHbBIX MeToAax BbluUCNeHun o6beM Boabl Vi, M3 (kme),
ans nobown rmybrnHHONM 30HbI BblMMCNAETCA No hopmyne

v, = (Fi+Fi+1)2(Hi—Hi+1) (7.3)

nnn

v, = (Fi+Fi+1)(Zi+1—Zi)’ (7.4)
2
roe £ - nnowagb YPOBEHHOM MOBEPXHOCTH, MZ;
H; - abConIoTHas BbICOTa YPOBEHHOM NOBEPXHOCTMU;
Ho - abConioTHas BbICOTa YPOBHS BOAbI BOAOEMA;
z=Ho-H; - rny61Ha ypoOBEHHON NOBEPXHOCTH, M.

[nsa nocneaHeit 3o0Hbl 06bem Vi, M3, onpegensaeTcs no gopmyne

Frni(z -z
Vl'[ — l'l( MaKC l'l)

. (7.5)

F0€ Zuace - OTMETKA MaKCUManbHOM rnybuHbl Bogoema, M;
zy; - y6buHa nocnegHen ypoBeHHOM NOBEPXHOCTH, M;
Fy;- nnowiaae nocnenHen ypoBeHHON NOBEPXHOCTH, M2,

73



P 52.08.874-2018

O6wwuin o6bem Boabl B Bogoeme V,, M3, onpegensieTcss kak cymma

YacTHbIX 06bEMOB rMYyOMHHLIX 30H  No dhopmyne
Vo=2LoVi=1,2,3..,n (7.6)

O6beM Bobl 40 BbIbpaHHOW YpoBEHHOW NoBepXHOCTM Bogoema Vi, M3,

onpegensaeTcsa no opmyne

Vi=Vi+ Vi +... AV 1+ 1, (7.7)

B KOMMNbIOTEPHBIX BbIYUCNEHMSAX MPU onpeaeneHnn oobema obbekTa
4acTo NpPUMeEHsieTCa MeTod pa3bueHUss NMOoBEepXHOCTU Ha JreMeHTapHble
nupamuabl. OGbeM kaxaol nupamuabl BbluMcnseTca kak 1/3 ot
npou3BeAeHns1 BbICOTbI, OMYLLEHHON M3 BEPLUUHBLI NMMpaMUabl, Ha Nrowaib

ee OCHOBaHUA.

7.3.5 OnpegeneHne MmakcumanbHoM MybuHbl BOogoemMa no
kapTorpachmyeckum matepuanaMm npov3BOAMTCA MO OTMETKaM rnyouH,
HaHeceHHbIM Ha kapty. OTmeTka rmybuHbl, uMetowasa Haunbonbluee

3HayeHne, NPUHMMAETCS 3a MakCUMarbHYyH rnyouHy Bogoema.

Ecnn Ha Tonorpadumyeckon kapte nsobpaxeHue penbeda gHa gaHo
TOnNbKO n3obartamu, To onpegenuTb MakcuMarbHy riyBbuHy ¢ 4OCTaTOYHOM
TOYHOCTbLIO HEBO3MOXHO. B obwem cnyyae (ecnu OTCYTCTBYHOT Apyrue
NUCTOYHMKN) NO m3obaTam Ha KapTe MOXHO ornpeferniuTb MakCUMarnbHYHO
rnyouHy Nywb NPUBNMKEHHO NO CreayLWmMM YCIOBHLIM NpaBuniaMm:

- ecnu nsobpaxeHne penbeda gHa gaHo nsobartamum ¢ NOCTOAHHBIM
ceyeHneMm, TO 3a MakcumanbHyk rnyovHy npuHuMaeTcs Haunbonbluee
3HavyeHne mn3obatbl, yBenuyeHHoe Ha 1/3 NpuHATOro Ha KapTe ceyvyeHus
n3o0ar;

- €CIN1 Ha KapTe nNnpuMeHeHa ckonb3dwas Wwkana nsobart (2, 5, 10, 20
MU T. N.), TO 32 MakcumarnbHyo rnybuHy BogoemMa NpUHMMAaeTCsl 3HadeHue

HanbonbLluen n3obatbl, ygenuyeHHoe B 1,5 pasa, B cnyyae, Korga nnowiagb,
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orpaHuyeHHas aTon n3obarton, coctaBnsiet 6onee 0,1 nnowagn Bogoema, u

B 1,2 pasa, korga aTa nnoluaab MeHee 0,1 nnowiaan Bogoema.

7.3.6 B TpagMUMOHHbLIX MeTodax BblYMCIEHME cpeaHel rnyOuHbI

BogoeMa Z, M, Mpou3BoauTcs no doopmyne

ito(Hi=Hiy1)(Fi+Fis1) (7.8)
2Fp

Z =
Ecnn ceyeHue nsobart Ha KapTte nmeet NMOCTOSAHHbIN MHTEepBars, 1O

dopmyna MoxeT ObiTb 3anuncaHa B criegytoLlemM Buae

Az ¥io(Fi+Fis1)
2Fp !

Z= (7.9)

roe Az- cedeHue usobar, M;
Fi - Nowaamn ypoBeHHbIx noBepxHocTen (oT 0 fo n), m%;
H; - BbICOTbI (rNYyOuHbI) YpOBEHHbIX noBepxHocTern (oT 0 go n), m;
Fs - Nnowagb BogoemMa, M2,
Ecnu n3secTteH o6beM Bogoema Vo, M3, TO ero cpegHiow rmyouHy z

MOXXHO onpeaenuTb no opmyne

S
Z=10 (7.10)

B TUC-nporpammax cpegHaa rybGuHa Bogoema onpenensieTcs
aBToMaTM4yeckm npu MNOCTPOeHUn unpoBon mMogenu penbeda AaHa
Bogoema.

MuHuManeHaa M MakcumanbHas rmybuHbl BogoemMa onpenensTcs

aHanorn4yHbIM 0bpasomM 13 CBOMCTB 3TOW MOGENM.

3HayeHuss cpegHen rmyouHbl crieqyeT OKPYrnuTb B 3aBUCUMOCTU OT

rnybuHbl Bogoema B COOTBETCTBUM C pekoMeHaaunsiMum Tabnuubl 7.4.
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Tabnuua 7.4 — OkpyrneHve 3Ha4yeHun cpeaHen rnybrHbl BogoemMa

CpepaHsist rnybvHa Bogoéma, CTteneHb OKPYrreHnsa 3HavyeHun,
M He Bonee, M

He 6onee 1,0 Bkntou. 0,01

Csebliwle 1 go 10, BKItOM. 0,10

Csebiwe 10 go 100, BKtOY. 0,50

Csbiwwe 100 1,00

7.3.7 OnpepgeneHne obbema Bogbl B BOgOEME MPOU3BOAUTCA MO
obbemHom KprBon cornacHo opmyrne 7.6, nmbo ong manbix BO4OEMOB - N0
nnowiaaun sogoema £z, M? (KM?), 1 ero cpeaHen unm makcumarnbHoOW rinyouHe.

B nepsom cnyyae o6bem Vi, M3 (km3), BbluMCnieTcA No oopmyne
Vo = FpzZ. (7.11)

Bo BTOpOM cnyyae, korga M3BecTHa He cpefHsis rnybuHa, a TonbKo
MaKCUManbHas Zuax, 06bEM Bogoema V,, onpepensietcst NpubnmkeHHo no

dopmyrne obbema koHyca

V, = FBZT . (7.12)

MonHbIn o06bem BogoxpaHunuwia — 310 o0b6bem npu  HITY
BogoxpaHunuuia. V,,,, onpeaensetcsa B m* (km%), no koopauHaTam 0GbEMHOM
KpmBo nnbo no cpegHen rnybuHe, BbIMUCIIAEMON MO METOAMKeE,

npusedeHHon B 7.3.6, n nnowaaun sogoema npu HIY no dopmyne

Ve = FgZ . (7.13)

[Ons  onpepeneHMss  nonesHoro obbema  BOAOXpaHMMULLA,
npeacTaBnstoWero cobon pasHOCTb Mexay MoSfiHbiIM obbeMoM  Viw W
MepTBbIM 06bemMom BogoxpaHunuwa V,, Heobxoaumo umeTb: nnowagb
BOAOXpaHunuwa £, OTMETKY BbICOTbl 3epkana BoAbl His, OTMETKY YPOBHS
MepTBOro oovema Hy, 1 Nnowanb NOBEPXHOCTUN FOPU3OHTANbHOIO CeYeHnst

BOOOXPaHWMMLLA Ha YPOBHE MEPTBOro obbema Fyo.
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NamepeHne wn onpegenevne F W H;; 0ObIMHO He BbI3biBaeT
3aTpygHEHW, TMOCKONbKY 9TWM [aHHble HarnggHo oTobpaxalTcs Ha
Tonorpadnyecknx kapTax.

OTMeTKMN YpOBHSA MepTBOro obbema Hy, BOAOXpaHUNULLA U NnoLwaamn
NOBEPXHOCTU FMOPU3OHTANbHOrO CeYeHUs1 BOAOXPaHUMLLA Ha 3TOM YPOBHE
Fuo 6€pyTCs M3 NpOeKTa BOAOXpaHUNMLLA.

Ecnu ussectHa nuwb otmetka YMO, HeobxoouMMo Ha KapTe nyTtem
WHTEPNONAUUN  MeXZY OCHOBHbIMM M3o06aTamMm M OTMEeTKamu rnyouH
npoBecTn un300aTy cO 3Ha4vyeHuMeM, paBHbiM oTMeTke YMO, a 3artem
N3MEpPUTb OKOHTYPEHHYIO elo nrowanb Fu.. [lanee onpegenvtb MepTBbIv

obbem I}, BogoxpaHunuwa no popmyne
Vi, = E,0Z', (7.14)

roe Z - cpegHsas rmybuHa BogoxpaHunuwia ot YMO, onpenensiemas no
MeToauKkaMm, NpuBeaeHHbIM B pasaene 6;

Fuo - nnowagb noBepxHoCcTM BogoxpaHunuwa npu YMO.

MonesHbIn 06bem BogoxpaHmnua V, . Beluncndetcs no oopmyne

Vnns = VmIH - VM . (715)

7.3.8 nuHa Bopmoema L npeactaBnsieT cobon  HanbonbLuyro
NPOTSKEHHOCTb BOAOEMa MexAy MpPOTUBOMOMOXHbIMKM Geperamy no ero
oceBor nuHun. OHa onpegensieTcs NyTemM HenocpeACTBEHHbIX N3MEPEHUN
no Ttonorpadudeckon kapte. [Ana 3Toro uenecoobpasHoO B OTAENbHOM,
paboyem cnoe Ha paBHOM pPacCCTOSHUM OT GEPEeroBon NMHWMM MPOBECTU
CPEOHIO UMM OCEBYIO NUHMIO ANVHbI BOAOEMA Kak MoKa3aHO Ha PUCYHKe
7.9.

MakcumanbHaa wupuHa BogoemMa Buake — 9TO Havbonbluee

paccTosiHue Mexay NpoTUBOMNONOXHLIMU Beperammu Bogoema, uamepsiemoe

No HanpaBneHuto, NepneHanKyNapHOMY JIMHUN ANNHBI (CM. PUCYHOK 7.9).
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PucyHok 7.9 — OnpegeneHve AnvHbl 1 MakCUMarnbHOM LUMPUHBbI BOgOEMa

Cpeﬂ,HﬂFl WwupuHa Bogoema B, M (KM), BblHMUCITIAETCA NO ero ArnnHe

Lg, M (kM), 1 nnowaan sogoema £z, m? (km?), no doopmyne
F
B=-=2, (7.16)
Lp
PesynbTaTbl onpegeneHWin OnNuHbL, cCpegHed W MakCUMarnbHOW
LWnpuHbl Bogoema okpyrindattcsa 4o 0,1 kM npu ux 3HadeHnsax meHee 10 km n

0o 0,5 km npu 3HaveHusix 6onee 10 km.

7.4 OnpegeneHne MopcomMeTpUIYECKUX U
MopconornyeckmMx xapakrepmcTuk Bogocbopon

7.4.1 OnpegeneHne MOpdOMETPUYECKUX XapaKTEPUCTUK BO4OCOOpOB
BOAHbIX 0OBHEKTOB XenaTenbHO NPOM3BOAUTL MO TEM e Tonorpadnyeckum
mMaTepuanaMm, No  KOTOpbIM  onpedenslTcs  MopdomeTpuyeckme

XapakTepnucTtmnkm BOAOTOKOB.

Mepea n3mepeHvem nnowagen BOAOCOOPOB OHN OrpaHNYMBAKOTCS Ha
KapTax BoAopasaesibHbIMU NIMHUSIMA B COOTBETCTBMM C PEKOMEHAALUSIMU
pasgena 6. Nony4yeHHble 3HaYeHUs nnowiagen BogocOopoB OKPYrNATCS

cornacHo Tabnuue 7.3.

7.4.2 CpepgHsasa BbicoTa Bogocbopa CyWeCTBEHHO BMUSIET Ha CTOK,
XapakTep ero pacnpegeneHua WU Ha Apyrue  rugpornorunveckue

XapaKTepuUCTUKN.
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B TpaOMUMOHHbIX MeToAax cpefHss BbicoTa Bopocbopa H, M,

BbluMcnsieTcs no opmyne

H = [Zi=1(Hi+Hi2+;)(Fi+1_Fi)], (7.17)

roe H - BbicOTa NOBEPXHOCTW FOPU3OHTaNbHOIO CEYEHUS, M;
F+1-F — nnowaab Mexay ABYMS COCeaHVMMU FOPU3oHTanNsMm1, KM%
F— obLwasna nnowaab Bogocbopa, kKm?.

7.4.3 YKNOHbl  CKMNOHOB BOoAocbopa OKasbiBalOT  CyLEeCTBEHHOE
BNUSIHWE Ha MaKCMMarnbHbIE pacxodbl MONOBOAUN 1 NABOAKOB, OCOBEHHO B
rOpHbIX U NPEAropHbIX panoHax.

B TpaguumoHHbIX MeTogax cpefHUN YKNOH CKNoHoB Bogocbopa Jo,

%o, ONpeaensieTcs no oopmyrne

AT
]CKJ'I = T’ (7-18)
roe A — BepTMKanbHOE paccTosHMe (War) MeXay CMEXHbIMU

FOPU3OHTanNsAMN, M;
¥ I' — cyMMa ONUH BCEX ropu3oHTanei B npegenax 6acceiHa, km.

3HayeHne A 3aBUCUT OT TOrO, Kakue BblOpaHbl rOpU3OHTanu Ans
onpeneneHns cpegHero yknoHa Bogocbopa. Ecnv namepsitotcst AnnHbl Bcex
ropusoHTanem Ha Bogocbope, TO 3Ha4YeHWe A paBHO BbLICOTE CEYEHMS
penbeda h, npuHsaTOro Ha paboyel kapTe U UMEET NOCTOSIHHOE 3HaYeHue B

OonbLUMHCTBE clny4aes.

OpHako ansi onpefeneHns cpefHero ykrnoHa Bogocbopa He Bcerga
HeobxoOAMMO U3MepsATb Bce ropu3oHTanu. [lpyu OAMHAKOBOM UM
PaBHOMEPHO  U3MEHSIOWEMCS  UHTepBane  (3anoXeHuu)  Mmexay
rOPU3OHTanNsIMM PEKOMEHAYEeTCs W3MepsiTb AfUHbI  TOPU3OHTanen c
paspsiakon — Kaxadylo BTOPYH, TPETbI, YETBEPTYIO U T. M., HO NPU 3TOM
XenaTtenbHo, YToObl B YACIO M3MEPEHHbIX rOPM30HTarnen Bownm Hanbonee

ANVHHas 1 Hanbonee kopoTkasi Ha BogocGope.
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B paiioHax co cnabo BbipaXXeHHbIM peribedoM, C MasibiM KOSIMYEeCTBOM
ropusoHTanen Ha KapTax peKkoMeHOyeTCs WCNonb3oBaTb He TOMbKO
OCHOBHbIE, HO W MOJIOBUHHbIE FOPU3OHTANU C Y4€TOM COOTBETCTBYHOLLEN

BbICOTbl CE4YEHUA penbed)a.

BbluMcneHHble 3Ha4YeHNs cpedHnX yKrnoHoB Bop,oc6opa OKpYImaATCA

B COOTBETCTBUM C Tabnuuen 7.5.

Tabnunuya 7.5 — NpaBuna oKpyrneHns 3Ha4YeHun YKInoHOB

YKIIOH, %o CteneHb omyyrgemsu
3Ha4eHun, %o
Menee 10 0,5
Ot 10 po 50 Bkntou. 1
Csbiwe 50 go 100 BKntoM. 2
Csbiwe 100 go 200 BKJIOM. 5
Csbiwe 200 10

7.4.4Tog ryctoToM pevyHoOM ceTu MOHUMAaeTCA OTHOLUEHWE CyMMbl
ANVH BCEX BOOOTOKOB Ha Bogocbope K ero nnoLaau.

[Ona onpegeneHvs 9TOM XapakTepUCTUKU U3MepsieTcs cymMapHas
AIYHa BCeX BOOOTOKOB: peK, pyvbeB, NPOTOK, KaHanoB 1 KaHaB B Npefenax
nnowaan Bopocbopa, W306paxeHHbIX Ha Tonorpaduyeckon KapTe
COOTBETCTBYIOLWEro macwrtaba CrfowHbIMU UM NYHKTUPHBIMW FIMHUSIMU
CUHero uBeTa.

[ycToTa peyHon ceTn p , KM/KM?, onpegensieTcs no dopmyne

p= %’ (7.19)

roe Xl - cymMa AnvH BCeX BOAOTOKOB, KM;

F- nnoluaab Bogoctopa, KM,

Mpu onpedeneHwn ryctoTbl peyHoW ceTu Bodocbopa U3MepeHuio
noanexart Bce BOAOTOKM AaHHOW peyHoW cuctembl. ['ycToTa peyHon cetu

BbIMUCINAETCA U 3alnCbliBaeTCA B Ta6n|/|u,ax C OKpyrrnenmem oo 0,01 KM/KM?,
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[yctoTa pycrnoBoi ceTu Bogocbopa p,, KM/KM?, onpegensiercs
OTHOLLEHMEM CYMMAapHOW OJINMHbI PEYHbIX LAONWH, CyXWUX pycer OBparos,

©anok n noros Kk nnowaaun sogocbopa. Onpegensderca no popmyne

— (Z lg+Z lO)

0 =, (7.20)

roe X/, - CyMMapHas AnvHa peyHbiX JOMNWMH Ha Bogocbope, Kw;

2l - cymmapHaa gnuHa cyxux pycen, oBparoB, 6anok u foroe Ha
Bogocbope, KMm;

F- nnowaak Bogocbopa, KM,

Mon ANVMHOM peYyHon OONUHBI NOHUMAaETCs ANVMHA TanbBera AONWHbI,
n3mepsieMasi oT BEPLUMHbI LONMWHbI, HAaXOAsLWencs, Kak npasuno, Bé6nusm
BOAOPAa3nenbHOW NWHWUW, OO0 YCTbS UMM NyHKTa HabnwogeHun (Ons pek,
HWKHSIS 4aCTb KOTOPbIX pPacrofioXeHa Ha paBHUMHE, AfiMHa OOSUHbI
n3mMepsieTcs 40 MecCTa BbIXOA4a PEKM Ha paBHMHY, a Janee A0 YCTba WUnn
nyHKTa HabnogeHun namepsietTca pycno peku). NonoxeHve nuHMM TanbBera
6anok, oBparoB, fIOroB onpeaenseTcs No ropu3oHTansM, kak nokasaHo Ha

pucyHke 7.10.

1 — oBpar; 2 — 6anka; 3 - nor.

PucyHok 7.10 — OnpegeneHue ryctoTbl pyCrnoBOW CeTH

ycTOTa pycnoBoW CETU BbIMUCIISIETCS U 3aNUCLIBAETCS C OKPYTNEeHeM

00 0,01 km/km?.
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7.4.5 LleHTp TsKecTM BogocOopHoro 6acceriHa onpegensoT Ans
NMOCTPOEHMA KapT pacnpeaeneHnsa cTtoka no tepputopumn. K LeHTpy TaxecTun

OTHOCAT BEIIM4nNHy CTOKa, C(*)OpMI/lpOBaHHOFO Ha gaHHON TEPPUTOPUN.

Mpn HeobxooMMOCTM aHanoOrm4HbIM CNOcoboM MOXHO onpenenuTb
LEHTp TSKECTU nnowagHoro BogHOro obbekta (03epa, Gonora,

BOAOXPaHUNMLLA).

7.4.6 O3epHOCTb Bogocbopa nogpasgenserca Ha OTHOCUTENbHY U
CpeLHEB3BELLEHHYIO.

Mon  oTHOCMTEnNbHOM  O3epHOCTbO  Bogocbopa  MOHUMaeTcH
OTHOLLUEHNE CyMMbI NMoLagen BCeX NPOTOYHbIX U BECCTOYHbIX BOOOEMOB
(kpome BHYTPMOOMOTHBIX 03ep) Ha Bogocbope K obwen nnowaam
Bogocbopa AaHHOro BOAOTOKA.

CpefHeB3BelLeHHass 03epHOCTb peyvHoro Bogocbopa fy,, %,
onpegenseTca OTHOLWEHMEM CyMMbl NPOU3BEAEHUN nnowann TONbKO
NPOTOYHbIX BOOOEMOB Ha Nfowaab MX BoAocOGopoB K KBagpaTy obluen
nnowiaam Bogocbopa AaHHOW pekn no opmyne

fi, = E=30 00, (7.21)
roe  Si—nnowaaw o3ep; fi —nnowagm Bogocbopos 3TUX 03€ep;

F- nnoluaab Bogoctopa peku 00 3aMbIKaloLLEro CTBOPa, KM2.,

O3epHOCTb BblpaXxaeTcs B NpoueHTax 1 3arnncbiBaeTCA C OKpyrieHnem

no 1 %.

7.4.7 OTHocuTenbHaa 3abonoyYyeHHOCTb Bogocbopa xapakrepuayeT
cTerneHb MOKPbLITUS NMOBEPXHOCTU Bogocbopa 6onotamu pasnmyHbIX TUMOB.
KonuyecTBeHHO OHa BblpaXaeTcsi OTHOLIEHMEM CyMMapHOW nrowaau,
3aHaTon 6Gonotamu, K nnowagu Bogocbopa. CnepoBaTenbHo, And

onpegeneHns OTHOCUTENbHOW 3aboNoYeHHOCTN HeobxoouMO W3MEpPUTb
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CyMMapHyo nrowiaab 60noT, pacnonoxeHHbIX B Npegenax uccrneayeMmoro

Boaocbopa, KOHTYPbl KOTOPLIX BbIAENSTCA B COOTBETCTBMM C 6.3.3.

Mmoponoruyeckas ponb 60M0T U, B YAaCTHOCTU, BIIUSIHUE UX HA PEYHON
CTOK M WUCMapeHue 3aBUCAT OT TUMOB OOMNOT M pacrnonioXeHust MX Ha
Bogocbope. [Moatomy, kpome obwen 3abonoyeHHocTn Bogocbopa,
BbIOENSTCA U U3MEPSAIOTCS MIOLWAAM BEPXOBbIX M HU3MHHBLIX OO0MoT,
KOHTYpPbl KOTOpbLIX YCTaHaBNMBAKTCA Ha Tonorpaduyecknx kaptax cC
MCMNONb30BaAHMEM MOPOreosornyecknx kapTt. BennumHbl 3a60noYyeHHOCTM

Bogocbopa NpMBOAATCS C OKpyrreHuem Ao 5 %.

7.4.8 [log OTHOCUTENbHOM NECUCTOCTb0 Bogocbopa MoHMMaeTcH
BENUYMHA, XapakTepuayroLasi CTeneHb NOKPbITUA NOBEPXHOCTM Bogocbopa
OPEBECHON PacTUTENbHOCTLIO, BbIpaXeHHast B MNpoueHTax oT obuien

nnowann sogocbopa.

[Onsa onpegeneHnss OTHOCUTENBbHOM  NECUCTOCTU  HeobXxoammo
N3MEpPUTbL MIoLaan BCEX NECHbLIX YTOAUN, rPaHuLbl KOTOPbIX YCTaHOBEHbI
B COOTBETCTBUMM C 6.3.2, cymMmMumpoBaTb WX U oOnpesenuTb MNpoueHT OT
nnowann Bogocbopa. Takke B npoueHTax oOT nnowagn Bogocbopa
onpegensdeTcsa  cTeneHb MNOKpbITUA  Bodocbopa  3abonoveHHbIM U
cyxogonbHbiM fiecoMm. [lpy HeobxoouMMOCTUM fecHble yroabsi MOXHO
noapasaennTb Ha TUMbl (XBOWHbIE, NIMCTBEHHbIE, CMeLLaHHbIe). BennynHbl

recucTocTn BogocGopa okpyrnsawTes 4o 5 %.

7.4.9 Moo OTHOCWUTENBLHOW pacnaxaHHOCTbL BogocOopa MoHMMaeTcs
OTHOLLEHME CyMMapHOM nnowaan naweH Ha Bogocbope K nnowaan
Bogocbopa, BblpaXeHHOe B MPOLEHTax, XapakTepusylouiee CcTeneHb
HapyLWEeHHOCTN MNOBEPXHOCTM Bogocbopa BCMALUKOW, CyLECTBEHHO

BIIMSIIOLLIEN HA BOAHbLIN PEXMM.
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OnpepeneHne rpaHuy, pacnaxaHHbIX nnowanen Ha Tonorpagpuyecknx
KapTax COMPSPKEHO C HEKOTOPLIMWU TPYAHOCTAMM, MOCKOSbKY OHU HE UMEIOT
creynanbHOro ycrioBHoro 3Haka. [loaTtomy nepen  v3mepeHusiMu
HeobXxoOMMO 4YeTKO YCTaHOBWUTb [PaHMUbl  pacrnaxuBaemblX Yroguw,
PYKOBOACTBYACb pekoMeHaaumnsamm 6.3.4. 3aTem NponsBoanTcs U3mepeHune
NnoLwaan BCEX KOHTYPOB MalleH, HaxoAuTCA CyMmapHas UX nnowagb u
onpegensaeTcs NPoLUEHT pacnaxaHHOCTK OT nnowaan sogocbopa.

Mpn onpegeneHnn OTHOCUTENbLHOW pacrnaxaHHOCTU peKoMeHAyeTcA
MCNonb3oBaTh TakkKe AaHHble y4yeTa CerlbCKOXO3ANCTBEHHbLIX OPraHoB, HO
npu 3TOM HeobXxoaAMMO TLUATENbHO NPOU3BECTU pacnpefeneHve nnowaan
pacnaxaHHblX yrogui no Bogocbopam, TaK Kak OHW, Kak npasuno,
npmMBOOATCA NO aAMUHUCTPATMBHBLIM panoHam unu xosancteam. Cnegyet
Takke obpallaTb BHUMaHNE Ha XapakTep CerbCKOXO3SIMCTBEHHbIX Yroaumn,
Tak Kak B 3TUX mMaTepuanax OHW He Bce SABMAOTCA NalHAMMU (BbIFOHbI,
CEHOKoCbI 1 T.N.). PacnaxaHHOCTb BOAOCOOPOB BbIYUCIISETCA Y MPUBOANTCS

C OKpyrneHuem o 5 %.

7.4.10 MexaHun4deckmnn cocTaB NOYBOrPYyHTOB, cnaratowmx
NOBEPXHOCTb BOAOCOOpa, OKa3blBAeT CYLIECTBEHHOE BIIMSHME Ha €ro

BOOHbLIN PEXUM.

B KkauyecTBe OCHOBHOro rmokasaTefns MOYBOrPYyHTOB, CrararoLmx
BOAOCHOpP, NPUHNMAETCA MEXAHUYECKUIA COCTaB OCHOBHbIX KATEropuin No4s,
MOKPbIBAKOLWINX  MOBEPXHOCTb  Bogocbopa. [na  xapakTepuCTUKM
NMOYBOrPYHTOB ONpPeAenstTca Jonu nnowaan sogocbopa, BblpaXeHHbIe B
npoueHTax, 3aHdaTble CcrneaylwuMMn  NOYBOrPYHTaMWU:  MMUHUCTLIMU,
CYIMUHUCTBIMU, CyNecYaHbIMW, NECYaHbIMU U KAMEHUCTBIMU (CKENETHBIMK).

0Ona BblgeneHnsa rpaHuy, 3TUX KaTeropui rpyHTOB MCMNOMNb3YHTCA
rocy4apCTBEHHble MNOYBEHHble KapTbl MacwTtabos 1:500 000 wnwn
1:1 000 000.
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OnpepneneHve xapakTtepa MNOYBOIPYHTOB MOBEPXHOCTU Bogocbopa
COCTOMT M3 CNeayoLLMX 3Tanos:

— BblAENEHME Ha MOYBEHHOW KapTe OCHOBHbIX  KaTeropuw
MOYBOrPYHTOB  nyTeM  00O0OLleHMs KOHTypoB ©Oonee  geTtanbHbiX
nogpasgeneHni, nokasaHHbIX Ha MOYBEHHbIX KapTax W NpoBeAeHue
KOHTYPOB BblEMEHHbIX MOYBEHHbIX KOMIMITEKCOB;

— MepeHeceHne 3TUX KOHTYPOB Ha Tonorpadmnyeckyto KapTy;

— M3MepeHvne nrnowlagen BblAeNeHHbIX KaTeropuii noyYBOrpyHTOB U

BblYMCINEHNE UX B NPOLIEHTaXx OT nnowaau sogocbopa.

ToOYHOCTb ONpeaeneHnst 3ToM XxapakTepUCTUKM Bogocbopa 3aBUCUT OT
TOYHOCTM COAepXaHUsd MNOYBEHHLIX KapT M mx macwTtada. O6blMHO 3Ta
XapakTepucTvka MOXeT OblTb onpegeneHa ¢ TOYHOCTbIO He 6ornee 5 % ans
GonbLUMX BOAOCOOPOB (Nnowaabko 2 Teic. kM2 1 Gonee) n okono 10 % Ans
OTHOCUTENbHO Maribix BOA0CO0POB (NNoLwaabio MeHee 2 TbiC. KM?) C YBA3KOW
no obuien nnowaam sogocbopa nrnoLlagen BceX KaTeropmm NOYBOrPyHTOB.
C Takom e TOYHOCTbIO MPUBOAATCS 3TU AaHHbIE B TabnuvLax XxapakTepucTuk
BOAHbIX 06bEKTOB. B KOMMeEHTapusax Heobxoaumo ykasaTb Macwitab u rog

COCTaBJ1EHNA UCMNOJ1b30BAHHbIX MOYBEHHbLIX KapT.

7.4.11 OnpegeneHne 3akapCTOBAHHOCTM Bogocbopa CONpsKeHO C
HEeKOTOpbIMW  TPYAHOCTAMMU, 06ycnoBneHHbIMK Tem, yTO Ha
TonorpaguyecKnx KapTax KapcToBble panoHbI n3obpaxatorcs
HeJOCTaTOYHO TOYHO, TaK-Kak HeT rpaHuL Ux pacnpocTpaHeHus. Ha kapTtax
KpynHoro macwTaba cneumanbHbIM YCMOBHBbIM 3HaKkoM u3obpaxaroTcs
MeriKMe KapCTOBble BOPOHKM, HE Bblpaxarolmecs B macwTtabe kapTbl, a
KpynHble, KOTOpble BblpaxatTcs B MacwTabe kapTbl, nsobpaxarTcs C
NOMOLLbIO FTOPU3OHTanen, Kak u gpyrne opmbl penbeda, HO B panoHax
pacnpocTpaHeHus aTux hopM gaetcsa nognuck "kapct”. Bce 310 nossonseT

BblOENNTb paVIOHbI pacnpocTpaHeHna KapcTta nnilb C M3BECTHOWN CTENneHbIo
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npubnmkeHnss, obecneynBarolen onpegernieHne  3aKapCTOBAHHOCTU

Bogocbopa ¢ ToYHOCTbIO He Bonee 20 %.

OCHOBHbIM  UCTOMHMKOM AN OnpedeneHnst  3akapCTOBAHHOCTU
BOAOCOOPOB MOryT CrnyXuTb crneyunanbHble rmaporeonornyeckne KapTbl
nsgaHns MuHuctepcTsa reonormm n oxpadbl Hegp (8o 1991 r.) unm nocne
2004 r. - kapTbl 6bonee kpynHoro MacwTaba PenepanbHOro areHTCTBa No
Hegpononb3oBaHuto (PocHeap), Ha KOTOpbIX M306paXkalTcs pPanoHbI
pacnpocTpaHeHnsa Kapcta. OTW KapTbl HaxOAsITCS B TeppuTopuanbHbIX
reonornyecknx ynpasneHnsax PocHeap n MoryTt 6biTb NOMy4YeHbl Mo 3anpocy.

MeToauka onpegeneHns 3akapCTOBaHHOCTU MO YyKa3aHHbIM KapTam
COCTOMT U3 criefyoLmx 3Tanos:

- YCTaHOBMEHME Ha rMApPOreoniorMyeckon kapTe rpaHuy nrowanen c
KapCcToBbIMW  SABMEHMAMU (K HWMM OTHOCSTCS pPanoHbl WMHTEHCUBHOIO
NpOsiIBNEHNsI KapcTa Ha NOBEPXHOCTM, y4aCTKN NPOSIBNEHNs KapcTa B runcax,
N3BECTHAKAaxX U ApYrux KapcTyloLwmuxcs nopogax, a Takke y4acTkM pasButus
OPEBHEro Kapcrta), KOTOpble MOKasblBalOTCA Ha KapTax pasnnyHbIMK
3HaKamu;

- NepeHeceHne KOHTYPOB 3TUX PaOHOB Ha OTAENbHbIM paboynii crom
LM POBON KapThl;

- U3MepeHne nnowagen;

- onpegesieHMe CyMMapHOM nrowiagM 3akapCTOBaHHbLIX PaMloOHOB B
npegenax Bogocbopa W BblMUCHEHME CTENEHW 3aKapCTOBAHHOCTM
Bogocbopa B npoueHTax oT obLuen nnoLwagu.

ToyHOCTb onpeaeneHus 3akapCTOBaHHOCTU Bogocbopa 3aBuMCUT OT
mMacwTaba rMaporeonormyeckux KaptT M TOYHOCTU M300paKEeHUs Ha HUX
n3mepsieMbix 06bekToB. C y4eTOM yKa3aHHbIX (hakTOpOB YCTAHOBIIEHO, YTO
KpynHoMacwTabHble kapTbl (1:100 000 mn «kpynHee) obecneuymBaroT
onpeneneHne 3TON  XapaKTepPUCTMKM C  MorpewHocteld 5%, a

cpegHemacwTabHble kapThl (0T 1:100 000 go 1:500 000) - He TouHee 10 %.
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7.4.12 YpbaHM3MpOBaHHOCTL BOgocOOpa, XapakTepuayeT CcTeneHb

HapyLLUEeHHOCTM LLeNoCTHOCTU BogocGopa o6bekTaMmn MHApPaCTPYKTYpbI.

Mnowaan Boaocbopa, 3aHATble 30HamMu 6e3penbCcoBbIX O0pOr,
onpeaensalTca Mo AnvMHe [Opor, M3MepsieMoi Mo  Tonorpacduyeckum
KapTam, U WMpUHEe OO0 KaHaB, NOKa3biBaEMOW Ha KapTax HEeMnocpeaCcTBEHHO
Ha YCINOBHbIX 3HaKax aBTOCTpap, YCOBEpPLUEHCTBOBAHHbIX LLOCCEe U LLoCcCe.
Tak kak y aBTOCTpaj Ha kapTax NnokasblBaeTcs MpUHA OA4HOW MONochl U
KONMMYeCTBO MNomnoc, To obllaa WMpUHa 30HbI aBTOCTpadbl onpeaenseTcs
YMHOXEHUEM LUMPUHBI OZIHOW MOJIOChI HA KONMYECTBO NOJOC.

Yp6aHn3nMpoBaHHOCTb BOAOCOOPOB BbIMUCIAETCA B MPOLIEHTax W

okpyrnsietcst oo 1 %.

7.4.13 MNop onedeHeHHOCTbD Bogocbopa MNOHMMAETCHA MOKPbITUE
nnowangM Bogocbopa MHOrONETHUMM  NeJHUKAMKM, CHEXHUKaMU 1

HaneasMu, BbipaXXeHHoe B NPOLeHTax.

BbligeneHne Ha Tonorpadmyecknx Kaptax nnowiagen, 3aHATbIX
negHuKamMmn, CHEXHUKaMW U Hanegsmu, U3obpakeHHbIX Ha HUX YEeTKUMU
YCMOBHbIMW 3HaKaMu, He BbI3blBaeT OCOObIX 3aTpygHeHun. [oatomy ansd
onpeneneHns onegeHeHHOCTU Bogocbopa TpebyeTcs nuwb onpeaenuTb
obLyto nnowaab ykaszaHHbIX OOBHEKTOB W BbIMUCIIUTL OTHOLLEHWE ee K

nnowaan sogocbopa B NpoLEHTax.

BbluncneHHble 3HaYeHMs onegeHeHHOCTH okpyrnsTes 4o 1 %.

7.5 O6HoBNEeHue rmpporpacpuyeckmx XxapakTepmcTmk

C TeuyeHVeM BpeMeEHM TOBEPXHOCTb BOAOCOOPOB npeTeprneBaeT
N3MEHEeHNs1 NoJ BO3AENCTBMEM ECTECTBEHHbLIX MPUYMH U XO3SANCTBEHHOM
AEeATEeNbHOCTM  4YeroBeka;, B pasfMyHbIX palloHax dTU  U3MEHEeHus

NnponcxogdaT no-pasHomMy u C pa3ﬂVI‘-IHOIZ WHTEHCUBHOCTbLIO. B CBA3KN C aTNM
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M3MEHSIOTCA W 3HadYeHus rnmaporpacuyecknx XapakTepucTuUK BOAHbIX
o6bekTOB 1 BOAOCOOPOB, MOMydYeHHblE MO Tornorpacuyeckum u gpyrum
TemMmaTu4eckMM Kaptam, aspocoTomaTepmanamMm U KOCMUYECKUM CHUMKaM.

C TO4YKM 3peHMs OTHOCUTENBHOM CTABUNBHOCTM WU YCTOMYUBOCTU
rmgporpauyeckne XapakTepucTukM MOXHO nogpasfennte Ha Ase
OCHOBHbI€ rpynmnbl: CTabUnbHbIE N AUHAMUYHbIE.

K  crabunbHbiM  MOpPMOMETPUYECKMM  XapakKTEpPUCTUKaM C
onpegeneHHon CTeneHbld YCMOBHOCTM MOXHO OTHECTM: nnowagb
Bogocbopa, cpegHio BbICOTY Bopocbopa, CpeaHwui YKMNOH CKMOHOB
Bogocbopa, nnowwaab 6eCcTOYHbIX BNaguH, COCTaB NOYBO-TPYHTOB.

Bce ocTanbHble rugporpaduyeckme xapakTepuctuku cnenyet
OTHECTW K AMHAMMWYHbIM.

OuHaMmmnyHoCTb ruaporpadmnyeckmx xapakTepucTmk NposiBrsieTcs B
N3MEHEHMN BO BPEMEHMU MX KONNYECTBEHHLIX NokasaTtenen. OcobeHHOCTH
WCTOYHUKOB MOSTYYEHUSI N XapakKTep WUCNonb3oBaHnda rugporpadmyeckmnx
XapaKTEPUCTUK B TMMOPONOrMYECKUX pacdeTax onpeaenstoT nopsaok KX
oBGHOBMNEHMS.

lMpoBepky n oBHOBNEHWE BCEX rMApPOrpatnUYecKknx XapakTepucTmK
Heob6xoauMo NPou3BOAUTL OOHOBPEMEHHO, HECMOTPS Ha UX CTabuIbHOCTb
WY QUHAMUYHOCTb BO BPEMEHM.

HeobxoammocTb OBHOBNEHUSA rnaporpadnyeckux xapakTepucTuk
BOAHbIX 06bEKTOB 1 BO4OCOOPOB NosBnsieTcsa Toraa, Korga 3T U3MeHeHus
HaYMHaT BNUATE HA TOYMHOCTb MAPONOrMYecKkMx pacyeToB. B ocHOBHOM
Heob6xoanMoCTb 06HOBMNEHUSA rMaPorpadUyecKMx XxapakTepUCTUK BO3HMKaeT
npy nepevsgaHum Tonorpaduyecknx kapt. B oTgenbHbIX  crydasx
rmaporpaUYecKkmx XxapakTepmucTnkM MoryT 6biTb yTOYHEHbBI O KOCMUYECKUM
CHUMKaM n aapochoTomarepmarnam, B TOM vncne, nonyyvyeHHbim ¢ BINJA, nnm
B pe3ynbTaTe nonesbix rugporpaduyecknx obcrnenoBaHum.

MonHoe oO6HOBNEHWE BCEX MAPOrpaUYecKnx XapakTepucTuK

nyTemMm HOBbIX I/I3MepeHVII7I no TOI'IOFpa(bI/I‘-IeCKVIM KapTam Heobxoanmo
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npovM3BOAUTL TOMBbKO C  BbIXOAOM  HOBbIX MNEPECOCTABMEHHbIX U
nepeu3gaHHblx  Tonorpadmyecknx  kapt. Ecnm HOBoe  uspgaHue
TOonorpagoUYecKMx KapT OCYLLEeCTBIEHO C YAaCTUYHBbIMWU UCMPaBNEHNSIMU, TO
NpoM3BOAUTCA NULb KOHTPONbHas npoBepKa OCHOBHbIX, Haubonee
ANHAMUYHbBIX rmaporpacuyeckmx XapakTepucTuK (necuctocTb,
pacnaxaHHOCTb, 03€PHOCTb 1 Ap.).

[nsi HOBbIX MYHKTOB TMAPOSIOTMYECKMX HAOMIOOEHWI, NPexXae Yem
NPUCTYNUTb K paboTam No onpeaenennto, OGHOBNEHMIO UM UCMIPaBIEHNIO
rmaporpadUYecknx XapakTepucTuk, HeobXoOUMO YCTaHOBUTb CTEMeHb
HECOOTBETCTBUSI M300paKeHMs MECTHOCTM Ha CTapoM U HOBOW KapTax,
XapakTep v NPUYMHbI, BbiI3BaBLLME 3TV U3MEHEHNS.

Onsa aHanusa Tonorpadpuyecknx kapTt Haubonee yaobeH wu
Npon3BOANTENEH METOL, HANTOXEHUS.

CylWHOCTb 3TOro MeToda 3akro4yaeTcsa B COMOCTaBMEHMM CTapou
KapTbl, COBMELLEHHON MO KOHTYpaM Uru no ceTke C HOBOW KapTon, asapodoTo
NN KOCMUYECKUM CHUMKOM. OTOT cnocob No3BonseT 4OCTaTOYHO BbICTPO U
TOYHO BbISIBUTb XapakTep U 06beM N3MEHEHWUI MO HECOBMALAEHUIO KOHTYPOB
pasnunyHbiX 0O6bekToB. Ha OCHOBE MpOBEOEHHOro aHanu3a maTepuarnoB
NPMHMMAaETCsl OKOHYaTeNnlbHOe peLlleHne O MOMHOM WM  YacTUYHOM
06HOBMNEHMM rMaporpadUYecKmx XxapakTepuCTuK.

Bo Bcex cnydasx B Tabnuuax rmaporpaduyeckmx XapaKkTepucTuk
pekoMeHayeTCcss  ykasblBaTb NCNonb30BaHHbIE KapTorpaduyeckme
mMaTepuanbl C Yyka3aHMEM roga COCTaBneHus W MacwTaba HOBbIX

KapTorpadumnyeckmx matepuanos, CorfacHo pykoBogcTtay [1].
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8 TpaguuMoOHHbIE MeToAbI onpeaeneHns
rmpporpadmnyecKkmx xapakTepucTuk

8.1 Mpouecc onpegeneHuss  rvaporpadUyecknx  XapakTepuUcTUK
BOOHbIX OOBEKTOB M WX BOAOCOGOPOB MO Tomorpacpmyeckum KapTam
npegycmaTpuBaeT LUMPOKOE UCNOSb30BaHNE METOO0B KapTorpadum.

B HacTosilleM pasgene paccmaTpyBaloTCs TPaAMUMOHHbIE MeToAbl
N3MEepPeHNin rmaporpacpuUeckmx XapakTepucTUK BOAHbIX OGLEKTOB Mo
OymMaxHbIM KapTam cornacHo pykoBoAcTBy [1]. YacTb m3mepuTenbHbIX
npubopoB yxe ycTapena u He BbinyckaeTcs. [o3ToMy NpMBOASATCA TOMbKO
Hanbonee [OOCTYMNHblE HA CEroAHsALHWA OeHb TpaaWuLMOHHblE CcpeacTsa

N3MEpPEHUIA.

8.2 VIamepeHune AnvH NuHUiA HeobxoaMMO Anga onpeneneHns Lenoro
psga rugporpadmMyeckux XapakTepucTuk. 3TO JNUHUKM, un3obpaxatowme
pasnuyHble O00beKkTbl Ha kapTax, BKM4Yas pekwn, pydbun, Oepera,

ropu3oHTanu, 4oporu, Bogopasaens U ap.

Mpn wunamMepeHMn NpPOTSKEHHOCTU reorpadmyecknx OOBLEKTOB,
n3obpaxaemMblX MMHUAMU, NMPUXOAUTCH UMETb AENO C NPAMbIMU, KPUBBIMA U
U3BUNUCTBIMA NUHUAMK. Ecnu gnvHa npsambix NUHUIA - onpegensieTcs
JOCTaTOMHO Merko M TOYHO C MNOMOLBLID  LMPKYNA-U3Mmeputens  unu
MacwTabHOW NMHEeNKWU, TO U3MEpPEHME KPMBbIX U OCOBEHHO W3BUIUCTbIX
NVHUIA BbI3bIBAeT CYyLECTBEHHblE TPYAHOCTU. OTHOCUMTENBHO NNaBHbIE
KpvBbIE€ NMNHWUM MOTYT ObITb M3MEpPEeHbl TONOrpadPUUECKUM KypBUMETPOM.

MpumMepbl KypBMMETPOB, WUCMOMb3yEMbIX B HacTosllee Bpems,

npuBeaeHbl Ha puUcyHKe 8.1.
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a — KypBUMETP MexaHuyeckun KY-A; 0 — KypBUMETP 3NEKTPOHHbLIN
«Scale Master Pro XE»

PucyHok 8.1 — KypBumeTpsbl

O6bIMHO NpuMeHsieTca MexaHuyeckun kypsumeTtp KY-A unu meHee

pacnpoCTpaHeHHbIN 1 Goree AOPOron ANEKTPOHHbIN KypBUMETP.

N3mepeHne NuHUIN KypBUMETPOM MPOU3BOAUTCS NyTEM TLLATENbHOIo
npokaTbiBaHWs ero oGBOAHOrO Konecuka Mo W300pakeHHOW Ha KapTe
N3BWUMUCTONM NUHMK, B pe3yrnbTaTe KOTOPOro CTpernka cyeTyMka ykasbiBaeT

Ha undepbnaTe NyTb, NPOMAEHHbIN OOBOAHBIM KONTIECUKOM, B CAHTMMETpaXx.

B cnyyae oTCyTCTBMSI 3HAYeHUS MOMpPaBKU KypBUMETPa €€ MOXHO
YCTAHOBUTb CaMoOCToATENbHO. [Onsi 3TOro Ha nucte nroTHoW Oymarn
NpoYepUYMBalOT TOHKYIO JIMHWUIO U C MOMOLLBIO KOHTPOMBbHOW FIMHEWKX UMK
LWUTAHrEHUMPKYNS M MacliTabHOM NMHENKN OTKNaabiBalOT Ha HEW OTPE3OK,
paBHbli 50 cM. 3aTem, ycTaHOBMB CTPesKy Ha Homb, 10 pa3 npokaTbiBalOT
KONEeCcuKo KypBMMETpa Mo 3TOW JIMHMK. YCTaHOBKY OCK BpaLleHUs Korecuka
HaZ4 HavanbHOM W KOHEYHOM TOoYKamMuM 3TOM JIMHUN NPOU3BOAAT C
MakcMmarnbHO BO3MOXHOW  TOYHOCTbK. W3 cymmapHOro oTcueTa,
NONyYEeHHOro nocne AecAaTUKpaTHOro U3aMepeHns oTpeska, Bbliumtaetca 500,

a pa3HOCTb, KOTOpad MOXeT UMETb MOJNIOXUTeribHoe Ui oTpulatesibHoe
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3HayeHue, genutcsa Ha 500. MonydyeHHoe B pe3ynbTaTe AeneHnst 3HayeHne
n BygeT nonpaekon KypBUMETPa Ha OAUH CaHTUMETP ANMHbI UMW Ha OOHO

aerneHne KypsmmeTtpa.

Mpn WHTEHcuBHOM paboTe KypBMMETPOM MonpaBKy Heobxoanmo
onpenensatb He pexe odHoro pasa B mecay. [lepeg Havanom paboTbl
Heob6xo4UMO NPOBEPUTL TEXHNYECKOE COCTOsIHME KypBuMeTpa. OHO 4OMKHO
yAOBMNETBOPATb CrieAyowmnM YCIOBUSIM:

- 06BO4HOE KOMEeCcUKO [OMKHO CBOOOAHO W MNaBHO BpaLaTbCS,
nepegaBaTb BpalleHME Ha COCeAHME LUEeCTEePEHKM WU CTpenky U UmeTb
HaceuKy no oboaky;

- OCb KypBUMETpa [OOSPKHA HaxoOuTbCA B OOHOM MNIOCKOCTM CO
CYETYUKOM,;

-oCb 06BOOHOrO Komecuka f[ormkHa OblTb  nepneHauKynsipHa
MIOCKOCTWN CYETUYMKA U OCK KypBUMETPA;

- pyyKa JormkHa cBo60aHO BpalLaTbCa Ha OCU KypBMMETpa U HE UMETb
HegonycTumoro (6onee 0,3 MM) NpPoOAONbLHOMO W nonepeyHoro ndTa

OTHOCUTEJ1IbHO OCW.

MNpn paboTe KypBMMETPOM HeobXoAMMO BbINOMHATL cregylowme
YCINOBUS:

- PYYKy KypBMMETpa Npu U3MEPEHUN AepXaTb CTPOro BepTUKanbHO K
NAOCKOCTU KapTbl, TaKk KaK HEBLINOSIHEHME 3TOro YCMNOBMSA 3aTpyaHAeT
MOBOPOTbI KOMecuKka, CregoBaTefibHO, MNpPOKaTbiBAaHME €ero no BCeM
N3BUMMHAM;

- KONEeCKKO KypBMMETpa NpoKaTbiBaTb MO NIMHUM NNaBHO, 6€3 pbIBKOB,
C YMEepeHHbIM, HEOOXOAMMbBIM AN OCYLLECTBIIEHNS Ka4eHus1 U NOBOPOTOB
NPWXMMoMm K Bymare;

- PYYKYy KypBUMETpa AepXaTb B pyke Takmm ob6pasom, 4Tobbl CHETUMK

MMern BO3MOXHOCTb AienaTtb NosHbIi 060poT BOKPYr OCY KypBUMETPA;
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- cneguTb M NOACYHUTbLIBATL MOJSIHbIE 0BOPOTLI CTPEnkM KypBuMeTpa
npu M3MEpPEHUN NUHUKM OnuHon Gonee 50 cMm, ecnu KypBUMETP He UMeeT

cyeT4unKa noJiHbIX 060pOTOB CTPEIIKN.

Mepea namepeHneM anvHbl kKakoro-nnbo obbekTa HeobXxoaMMo YETKO
YCTAHOBUTb MOSMOXEHME HayanbHOM W KOHEYHOW TOYeK 3TOW JIMHWUW.
NamepeHne  pekomeHayeTcsas  MpousBOAMTb  ABaXAbl B pasHbIX
HanpaBneHusix. PacxoxaoeHusa 3HayeHu mexgy oTcyeTamym NepBoro u
BTOPOro M3MepeHust OOMMKHbl ObiTb He Bonee 6 % npu M3MepeHUn OJvH
nunHun meHee 10 cm, He 6onee 4 % — oT 10 go 100 cm, He Gonee 2 % — npwu
N3MepeHnn anuH nuHmnm 6onee 100 cm.

OkoHuaTenbHoe 3Ha4yeHne anuHbl Law, KM, BblUUCISIETCS No dhopmyne

EM

Lo = Loge ~ LugmSDim. ©.1)

rae Lusw — CpeaHee apudmeTmyeckoe 3HauyeHme ONnHbI U3 ABYX U3MepPEHUH,
cM™;
A/- nonpaeka KypBMMeTpa, B3siTasi CO 3HAaKOM NIIOC UNN MUHYC, CM;
m — Macltab kapTbl, onpegensiemblin no dopmyne
|
m =
100000 (8.2)

roe M — 3HameHaTenb Maclutaba kapThbl.

,D,J'II/IHbI ayr napannene|7| n mMepuanaHos And pas3syindHbiX LWAUPOT

pekomeHgyeTcs Bblbnpate 13 Tabnuubl 6.1 (npunoxexne b).

B npouecce u3MepeHusi [AONUH, NPOMEXYTOYHble pe3ynbTaTbl
N3MEepeHNin 3anucbiBalTCs B crneumnanbHble BE4OMOCTM, NpUBEAEHHbIE B

Tabnuuax B.2, B.5, B.6 (npunoxeHune B).

8.3 MiamepeHne nnowagen Tpebyetca OnNs onpeneneHnss MHormx
rmaporpaduyecknx xapaktepuctuk. B Tom umucne nnowagenn BoOoeMOB,
BOAOCOOPOB, 3aMKHYTbIX MOHWKEHWA, pasnuUyHbIX Yroaun (NecHblX,

3ab0no4YeHHbIX, pacnaxaHHbIX 1 4p.).
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MockonbKy rugporpaduyeckne xapakTepuCTUKM OonpenenstoTcd no
KpynHoMacLuTabHbIM Tonorpaduyecknum kaptam, uamepeHve nnowagen no
HAM BBMOY ManblX WCKaXeHWA He BbI3blBaeT 0COObIX TPYAHOCTEMN.
TpebyeTca nuwb N3MepUTb Ha KapTe nrowaib, OrpaHNYEHHYI0 KOHTYPOM.

OcyuwiecTBneHme kapTorpagu4eckoro cnocoba namepeHust nnowlaaen
npov3BoANTCA C nMomMoLlbto nanetok. Knetyatas naneTtka npeacrasnsaet
cobor ceTKy B3aMMHO NEpPNEeHAUKYNAPHbIX FMHUIA, 0OpasyloWnX AYEenKu
KBagpaTHOM U NPSIMOYrofibHON hOPMbl, HAHECEHHYHO Ha HDKHIOK CTOPOHY
XKECTKOW MNpO3payHON OCHOBbI M3 OpPraHM4ecKoro cTekna TOMWWMHON He
6onee 1 mm (pucyHok 8.2). Hanbonee pacnpocTpaHeHbl KneTyaTble naneTkm
C ueHon aenenns (knetkn) 0,04 cm?, T.e. co cTopoHamu siyeitkn 0,2x0,2 cm.
LiBeToM 1 TOMWMHOM NMHMIA Ha 3TUX NaneTkax BblAeNeHbl KBagparthbl,

o6beanHsLWMe 25 A4eek, NNowaab KOTOpbIX CocTaBnaeT 1 cm2.

Ea

e

A
-

PucyHok 8.2 — MNpumep onpegenenns nnowaaun sogocbopa ¢
MOMOLLbIO ManeTku

UT0o6bl M3MepuTb Nnowanb Kakoro-nnmbo ydyacTka, HaknagblBaloT Ha
Hero naneTky ¥ NOACYUTLIBAIOT YMCIO NOSHbLIX KNEeTOK naneTku B npegenax
yyactka. HenonHble KneTku, pacrnonoXeHHble BAOMb KOHTypa y4yacTka,
OLIEHMBAIOT Ha rNna3 v CyMMUPYIOT 110 LienbIX. Belumcnenue nnowaam F, km?,

npon3BogunTCA no d)opMyne

F=n.a?, (8.3)
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rae N — KONMYECTBO KNeTok;
a — CTOpOHa KBazpaTa (Si4elikun) B KUIoMeTpax.

B0O3MOXHO NpMMeHeHne 6ornee TOYHOM (hopMyrbi
F=0,5-(2N+n)-a?, (8.4)

roe N 1 n — COOTBETCTBEHHO YNCNO LeNibIX U HelesbiX KBaapaToB nasneTku.

HeobxoamMmo wucnonb3oBaTb KapTorpauyeckyld M KUIIOMETPOBYHO
CeTKMW, HaHeCeHHble Ha Tonorpadumyeckux kaptax. Kaptorpadpuyeckas ceTka
npeacTaesnsieT cobon CeTky MepuanMaHoB 1 nNapannenemn, orpaHNYnBaoLLmnX
nUCTbl  TOonorpaduyecknx KapT. TO4YHble 3HaYeHWUs 3aHMMaeMown UMUK
nnowaan npuvBedeHbl B cneumanbHbiX Tabnuuax, nNpuBEAEHHbIX B
npunoxexHun b. KnunomeTtpoBas ceTka npeactasnsaet cobon ceTky B3aMMHO
neprneHauKynsapHblX  JIMHWA, NPOBEAEHHbIX 4Yepe3 1 KM Ha KapTax
macwTtabo 1:10 000, 1:25000 u 1:50 000, yepe3 2KM — Ha KapTax
macwTtaba 1:100 000.

Bce nonHble kBagpaTtbl KWTOMETPOBOM CETKU, CoCcTaBnsaowmne Lenble
KBagpaTHble kunomeTpbl (1 kM2 Ha kapTax macwTtaba 1:10 000, 1:25 000,
1:50 000 n 4 km? - Ha kapTax MacwTaba 1:100 000), oxBaTbiBaeMble
KOHTYPOM M3MEepSAEMOro yyacTka, cnegyeT noacumTbiBaTb 6€3 namepeHun,
a n3MepsaTb TEM WIN WHbIM CMOCOOOM InUWb HEMosHble KBagpaThl,
nepecekaemMble KOHTYPOM.

Ona 6onbwux no nnowagn BoOoCcOOPOB, PACMOMOXKEHHbIX Ha
HECKOMbKNX NUCTax Tornorpadnyeckux KapT, 3Ha4YeHUs nnowagn uesnbix
NNCTOB, MOMOBMH W AaXe 4eTBepTer IIMCTOB, MOKpbIBaKLWMX BOAOCOOp,
pekomeHayeTcs BblbunpaTb 13 Tabnuy 6.2, 6.3, 6.4 1 b.5 (npunoxenne B) ¢
COOTBETCTBYIOLLMM OKPYrNEHNEM OKOHYaTENbHbIX PEe3ybTaToB.

MockonbKy nonHble KBaapaTbl CETKW, Kak MpaBuio, COCTaBMsOT
O0onbLUYO YacTb U3MEPAEMOro y4acTka C U3BECTHbIM 3HAYEHNEM NIoLaan,
TOYHOCTb OOLLEero 3HayeHus nNIoWagM ydacTka Takke CyLeCTBEHHO

noeblwaeTcsa. OgHako aToT npnem uenecoo6pa3Ho ncnonb3oBaTtb TOJIbKO
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npyv M3MEpPeHUsiX OTHOCUTENbHO BonblMX NO nrowaan BogocbopoB U
YroAmvi, 3aHMMalolmMx Ha kapTe nnowaab 6onee 200 cm?. [Ons 3aToro Bo
BpeMs NoAroToBUTEmNbHbIX paboT HEOOXOAMMO BbIAENUTb U OKOHTYPUTbL He
TONbKO BCHO Mnowaab Bogocbopa wunu yrogbsi, KoTopyk Tpebyetcs
onpegenuTb, HO M Nfowaan B npegenax aToro Bogocbopa, KOTOpble He
nognexaT HenocpeaCTBEeHHOMY Wu3MepeHuto, a OyayT noacuyuTaHbl Mo
KMITOMETPOBOWM NN KapTorpaduyeckomn ceTke.

B npouecce un3amepeHus nnowiagen, NpoMeXyTouHble pesynbTaThbl
N3MepPEHUIN 3anuCbIBalOTCA B creunanbHble BEAOMOCTU, NPUBELEHHbIE B
Tabnvuax B.3 n B.4 (npunoxeHwue B), B kKOTOpbIX rpadbl, NpeayCcMOTpeHHbIe
ANA XapaKTepuUCTUKN MCMOMb30BaHHbIX KapTorpaguyecknx matepuaros,
AOIMKHbI ObITb 0683aTeNbHO 3aMOSTHEHBI.

N3mepeHHble nnowaan Bogocbopos 1 UX YacTen B nNpeaenax fimctos
KapT uenecoobpasHO ypaBHMBATL MO TeOpeTUYecKon nrowaan nuicra

kapTbl. [na aToro onpegensietca obwas HeBaska nnowaan AF, kM2, no
dopmyne

M=ZF|!'_FT, (8.5)

roe X/A— cymma nnowanen Bcex M3MepeHHbIX i-Mx BogocOOpOoB 1 UX YacTen
B Npeaenax nucTa KapThbl;

F. — TeopeTuyeckass Mnowagb nucTa KapTbl COOTBETCTBYHLLErO
macluTaba, BbioMpaemas n3 npunoxeHus b.

OOwasn HeBsi3ka NnoLLaan ons nucTa KapTbl CYMTaAETCa 4ONYCTMMOMN,
€Cnun oHa cocTtaBndeT He 6onee 1 % TeopeTnyeckon NIowaan nucTa.

PacnpepeneHve  HeBSA3KM  MPOM3BOAUTCS  MPOMNOPLMOHANBLHO
pa3mepam N3MepPEHHbIX NNoLlaaen u BBOAUTCS C 06paTHBLIM 3HAKOM.

MonpaBka K KOHKPETHbIM W3MEpPeHHbIM nnowaaaMm AF;, Km2,

onpeaensaeTcsa no opmyne

AF, =+AF.F, /Fr. (8.6)
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YpaBHeHHas nnowadb BogocGopa unM ero 4Yactm F,  km?
onpegensaeTtca no oopmyre

F =Y (F,— AFi). (8.7)

YpaBHUBaAHNE U3MEPEHHbIX NIoWaaen MoXeT ObiTb NPON3BEAEHO U B

npegenax nonoBuHbl UM YETBEPTU NIUCTA KapTbl, TeopeTuieckasi nnowagb

KOTOPbIX TaKXXe MOXET ObITb Bbl6paHa n3 Ta6n|/|u, npunnoxeHumA b.

8.4 [Ins peLueHnst MHOrMX 3aaad No onpeaeneHuio rmaporpadguyeckmx
XapaKkTepucTuk TpebyeTcst 3HaTb abCOMNOTHBIE OTMETKU BbICOT PasfmyHbIX
0ObEKTOB, BKMOYasi OTMETKM BbICOT WCTOKOB, YCTbEB, YPE30B U OPYruxX

XapakTepHbIX 1 NPOn3BOJIbHO Bbl6|/lpaeMbIX TO4YEeK MECTHOCTW.

OTMeTKN BbICOT TOYEK ONpeaensatTca no tonorpaduyeckum Kaptam
Hanbonee kpynHoro MmacwTtaba. [Ons STOM uUenn MWChonb3ylTca Bce
cpenctBa um3obpaxeHus penbeda Ha KapTax: OTMETKM BbICOT, OTMETKM
ype3oB BOAbl, OCHOBHble, [AOMOMHUTENbHbIE W  BCNOMOraTernbHble
ropusoHTanu.

Ecnn Touka, ona kotopon TpebyeTca onpeaenuTb OTMETKY BbICOThI,
HaxOAUTCA Ha ropu3oHTanM, TO €e BbiCOTa paBHA 3HAYEHUO 3TOW
ropusoHTanu. Ecnun Touka HaxoguTCa MeXay ropusoHTansamu, To ee BbicoTa
paBHa 3HAYEHMIO HWXKHEN rOPU3OHTANM NOC NPEBbLILEHNE TOYKM HaZ 9TOM
ropu3oHTanblo, onpegensemMoe nyteM NMHEWHOW MHTEePnonauuMm mexay
roOpu3oHTanNaAMM No nuMHUM HambornbLUero yknoHa cknoHa. [pesbleHne
TOYKN HaZ HWXKHEWN rOpM3OHTanbl Tak OTHOCUTCH K BbICOTE CEYEeHUs], Kak
paccTogHne MeXay TOYKOM W TFOPU3OHTaNbl0 KO BCEMY 3aliIOXKEHMIO,

cornacHo cgopmyne
M= hiala 1 (8.8)

roe Ah — BbicoTa ceueHusi ropu3oHTanew;
a — 3anoXeHne ropnsoHTanen;
Aa — paccTosgHne MeXAy HKHEN ropU3oHTanNbio 1 TOYKON, M.
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Ecnu Touka HaxoanTca mexay ropusoHTanbo U OTMETKOM BbICOThI, TO
3HayeHWe ee BbLICOTbLI oOrpeaensdeTca MyTeM JNUHENHOW WHTepnonaunm
Mexay HUMWN.

Ecnun Toyka HaxoauTcs BHYTPM 3aMKHYTOW ropu3oHTanu, ee BbiCcOTa
paBHa 3Ha4YeHUIO 3TOW FOPU3OHTaNW MIIC UNU MUHYC, B 3aBUCUMOCTM OT
TOro, 4YTO N306paXkaeT aTa ropn3oHTarb: BO3BbILLEHNE UNWN NOHWXEHWe, 1/4
BbICOTbI CE4YEHUS FOPU3OHTaNM (NONYropnaoHTanm).

Mpn onpepeneHvn OTMETOK Ype30B BOAbl, MpeAHa3Ha4YyeHHbIX ANnd
MOCTPOEHMSA MPOJOSNbHOrO Npoduns BOLOTOKOB W OnNpefeneHns ux
cpefHero M CpedHeB3BELUEHHOro YKMOHOB, 00A3aTerbHO MCNONb3YyTCs
roOpu3oHTanNn n OTMETKN ype3oB BOAbI.

Ecnun Touyka Haxogutca mexay oTMeTKaMmy OBYX Ype3oB UNn Mexay
OTMETKOM ype3a BOAbl U FOPU3OHTarbo, NN Mexay ABYMS rOPU3OHTaNAMu,
TO BbICOTa ee onpegenseTcs nyTeM NMMHENHON UHTEPNONALUUN 3HAYEHUN KX
BbICOT, NMPUYEM HE NO MNPSIMOW, COEAMHSAIOWEN 3TU TOYKWU, a Mo AnvHe
BOZOTOKA C Y4ETOM €ro U3BUINCTOCTW.

Hanpumep, Tpebyetca HaWTM OTMETKYy ypes3a Bogbl B YCTbe
BesbimsaHHOro nputoka peku Lapa (pucyHok 8.3), pacnosioXXeHHOro Mexay
OBYyMs ypesamu BofAbl pekn YepHas ¢ oTmeTkamu BbicoT 120,4 1 122,6 m.
[nuHa yyacTka pekn YepHaa mexay HUMuM paBHa 21 cM, a AnNuHa yyacTka
peKun OT HWXHero ype3a BoAbl (C otmeTkon 120,4 M) Ao ycTbst Be3biMAHHOro
nputoka paBHa 7,5 cMm. 3HadyeHue ype3a BoAbl B YCTbe bBe3biIMAHHOroO
NpUTOKa paBHO 3HAYEHMIO HUXHero ypesa 120,4 M nNnioc NpesbilleHne YCTbs

HaO 3TUM ype3oM, ornpeaernidemoe no cbopmyne

Ni=(H, ~H NI

(2 ity )y 1 8.9)
rge HB, HH — OTMETKU BbICOT HUXKHETO N BEPXHEro ype3oB BOAbI,

Al — ANWHa yyYacTka peku OT HVKHEro ypesa [0 YCTbsi beabIMAHHOro
npuToKa;

| — ANWHa yyacTKa pekn Mex/ay NCXOAHBIMU ype3amu.
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Taknm obpasom, npesbieHne paBHo +0,74 M, a OTMETKa BbICOThI
ypesa BoAbl B yCTbe besbIMAHHOro nputoka -121,1 M.

OTMeTKM BbICOT TOYEK, OnpedeNieHHble NMHEWHOW WHTepnonsauunen
Mexgy OTMeTKamMu ypesoB Bofbl, okpyrnsawtca go 0,1m, a wmexay
rOPU3oHTaNsIMM UIM FOPU3OHTAanNb U OTMETKOW BbICOTbI - C TOYHOCTbLIO 1/4
CEYEHNsI TOPU3OHTanNen, yuntbiBasg WU MOMYropuM3oHTann, HaHeCEHHbIe Ha

ucnone3yemon Tonorpadguyeckon kapte [1].

PucyHok 8.3 — MNpumep onpeaeneHns BbICOTbI ypesa Boabl

8.5 ,D,J'Iﬂ NMOCTPOEHUA KapT pacnpenesieHna CTtoka no Tepputopum
onpeaendrT KoopaunHaTtbl LUEeHTpa TAXECTU baccelHa M OTHOCAT K HUM

BENMNMYNHY CTOKa, Cd)OpMVIpOBaHHOFO Ha gaHHON TEeppUTOPUN.

AHanNornyHbIM o6pa30M MOXHO ornpegenntb  UEHTP TAXeCTU

nroLaaHoro BoaHoro oobekTa (o3epa, 6onorta, BOAOXPaHUNULLA).

3a LEHTP TAXECTU Bonoc6opa NPUHATA TOYKa reomMeTpun4eckoro
LEeHTPa TAXeCTU NnyocKomn Cbl/lrypbl npun ycrnoBnUn HaxoXneHud 3TON TOYKM

BHYTPM KOHTYpa, OrpaHnyMBatoLLero urypy.

[ns onpegeneHuns LeHTpa TsKeCcTW NNoLLagHoro BOAHOro o6bekTa Ha

NnpakTuke Ha KapTy COOTBETCTBYHOLLEro MacwTaba HaknagblBaeTcs NUCT
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KanbKun, Ha KOTOPbIA MEepeHOCAT BOA4OpasfenbHY NUHWUIO, 3aTeM Karbka
NpUKIenBaeTCs K MMCTY TOHKOro KapToHa 1 Bbipe3aeTca hurypa sogocbopa.

B6nman rpaHuy durypbl Bogocbopa B Tpex wunu Bonee Toukax
nocnegoBaTternibHO BTLIKAETCA UrMa, K KOTOPOM Ha HUTKaxX NpuUBA3aH rpysuk,
N Ha durype OTMEYaeTCHa HWXKHSS TOYKa NepeceyeHus HUTKOW KOHTypa.
MpoBOAATCS NUHUM OT TOYKM HAKOMa Urfbl O TOYKM NEPECeYeHNss HUTKK C
KOHTYpPOM. LIeHTp TSXXeCTU HaxoAuUTCs BHYTPWU MOSYy4YEHHOro TpeyronbHUKa
(ana Tpex wu3mepenun). [Ona 6Gonee TOYHOrO w3MepeHus durypa
HaKnagblBaeTCA Ha BepTMKanbHO YCTAHOBIMIEHHYK UMYy W onpegensercs
TOYKa HamnoXeHwus, npu KoTopol durypa Bogocbopa ropusoHTanbHa, Kak
nokasaHo Ha pucyHke 8.4. [Janee, Ha curypy Bogocbopa HaknagblBaeTcs
NNCT KanbKn 1 Ha Hero NepeHocaTcsa rpaHnua Bogocbopa v LEHTP TSXKECTH
Bogocbopa. T[lonyyeHHbIn NUCT Kanbkm NO rpaHuue Bogocbopa
HaknaablBaeTCs Ha TonorpadUYeckyto KapTy, U C KapTbl KapTorpadnyeckum

MeToa4O0M CHMMalOTCA KOOpANHATBLI LeHTpa TAXEeCTU Bop,oc6opa.

PucyHok 8.4 — OnpefgeneHune LeHTpa TsKecTn Bogocbopa
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9 MeToabl pacyeTa rugporpadnyeckmnx
XapakTtepucTuk ¢ ucnonb3sosaHuem NcC «lMaHopama»

9.1 O6Lwue yKasaHuA

MMC-nporpamma «lMaHopama» 1 ee oTpacneBble NPUITOXEHUS, B TOM
yucre, KOMMMEKC rmaponormvyeckux 3agad paspaboTaHbl  KOMNaHuewn
MaHopama cneunanbHO Ans paboTbl C UMEPOBLIMKU ToMOrpadPUIECKUMn
kaptamun P [11], [12].

B nporpamme cyulectByeT BCTPOEHHasi cuUCTeMa BbINOTHEHUSA
pac4eToB C UCMOMb30BaHMEM LMGPOBOM KapTbl, KOTOpas akTUBU3MPYETCS
npu Bblibope nyHkTa «PacyeTbl N0 KapTe» B MeHIo «3agaymn» [11].

MmasHasa naHenb «Pac4yeTbl nNo kapTe» BkMAo4vaeT B cebs Habop
KHOMOK-MUKTOrPamMM, Kaxkaasi W3 KOTOPbIX COOTBETCTBYET OTAENbHOMY
WHCTPYMEHTY WNM  Uenon rpynne WHCTPYMEHTOB, OObeaUHEHHbIX B
OTAErbHYIO MaHerb, BbINOMHEHNS Pac4eToB:

L — BcrnomoratenbHas naHenb «PaboTa ¢ BblAENEeHHbIMUA obbekTamMm»;

4 — BcromorartenbHada naHesne «dnvHa n paccToaHmne»;

A — BcriomorartenbHasa naHenb «BblumMcneHna no MaTpuLle BbICOT»,

— BcnomoratenbHas naHenb «O6paboTka MmaTpuL, BbICOT»;

— «Pacyet koopanHaT»;
.@ — BCnomoraTernbHas naHenb «MaTtpuua crnoesy;
£
.
« 1 _ gcrowmoratenbHas naHens «Onepaunn ¢ NOBEPXHOCTAMMU;

% — BcnomoraTenbHas naHenb «PaboTa ¢ ceTblo»;

— «OTOBpaxeHne pe3ynbTaToB».
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[ns BbINONMHEHUS pacHeToB HEOOXOAMMO C MOMOLLbIO MHCTPYMEHTa
«[Nounck/BbliaeneHne o0bEKTOB KapTbi» UK C MOMOLLLIO cpeAcTB Peaakropa
onpegenuTb (BblAENNTb) BOAHbLIM 0OBEKT unu psg o6bekToB Ha LUgpoBoO

Tonorpaduyeckon kapTe.

EéEC MCcnosrfb3oBaHNEM MHCTPYMEHTa «CTaTtuctuka BblOEJ1€HHbIX
00bekToB» BbIBOOAUTCA CINCOK 00BbEKTOB C MH(*)OpMaLlMeVI O [AnnHe,
nnowaan, Xxapaktepmnctmnkax CeEMaHTUKN ONaA Kaxagoro o0bekTa, KonnyecTee

00BbEKTOB pa3sHbIX TUMOB, UX ObLLEN ANMHE 1 Nowaaun.

all B wuHcTpymeHTe «CTaTUCTMKa CEMaHTUMKWM»  BblOAENEHHbIX
obbekToB oTobpaxaeTcs cTaTucTuka (konn4yecTBO obbekTOoB,
MakcumarnbHoe, MWHMManbHOoe, CpeaHee 3HavYeHMe CeMaHTUYECKOMn
XapaKkTepuUCTUKN U CpeaHeKBagpaTUYHOE OTKMOHEeHne). MOXHO CoXpaHUTb
cTaTUcTU4eckme gaHHble B hopmate Tabnuupbl Excel.

9.2 OnpegeneHue rmaporpacuyeckKMx XapakTepucTUK no
uncppoBLIM KapTam

9.2.1 [1ns onpenenexHus nnoLaan BOAHOrO 0GbekTa UCronb3yeTcs

NHCTPYMEHT

Mocne BbIbOpa OTOENbLHOrO BOAHOrO 00bekTa Ha LUgpoBOK KapTe B
OKHO MHopmMaumn BbIBOOMTCA ero nnowaab 6e3 yyeTta nnowaan
nogobbvektoB. Takum obpa3om M3 oblien nnowagM BOAHOrO OObeKTa
BblYMT@ETCA MNMowWadb Y4YacTKOB, fexawux BHYTpU OObekta M He
npuHagnexawmx €My, Harfnpumep, OCTpoBa — [AOnss  o03epa unu
BoAoxpaHunuuwa, 6ecctovHble obnactu ansa sogocbopa (pucyHok 9.1).

Ha kaptax, macwTtab kotopbix Menbye 1:10000 u wmeeTcs
noagepxkka reogesnyeckux KOOpAWMHAT, BblMUCREHWE nnowiagend v AnviH
BbIMOSIHAETCA C Y4ETOM MpPOEeKUMmM KapTbl. [lng 3T0oro koopamHathl 06bekTa

NMepecynTbIBaOTCS B CUCTEMY, MOAXOASLLYI ANS U3MEPEeHUs nnolwianen,
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Hanpumep, B CK-42 k oceBomy mepuanaHy Gnmxkanien K o0bekTy 30HbI.
Takor nogxon MNO3BONSET KOMMEHCUPOBATb FEOMETPUYECKME MWCKAKEHUSA

pa3mepoB 06beKTa, BHOCUMbIE NPOEKLMEN KapThbl.

Kaoa 31120000
Horep 2180
"” Tun MMOLAIHBIE
MepumeTp 1128215 ™
Mnowane 2.82 KB.EM
Wma  [O3EPA MOCTOSHHBIE -
Cron  [PUOPOrPAOKSA -]
Koy 50031120000
Brigop | Bemwog | | | nDMDLle| WHpo |

PucyHok 9.1 — OkHo MHcbopmaumy 4ns onpeaeneHus nnoLlaam osepa

[ns onpepenenvs nnowaaun sBogocbopa unu nnoLlagn pasnmyHbIX

iy

Yrogumn Ucrnonb3yeTcs UHCTPYMEHT s,

[aHHbIn ~ MHCTPYMEHT  MNO3BOMSET  onpedenutb  nnowagb
MHOrOYrofbHMKa, NOCTPOEHHOrO Nosib3oBaTenemM Ha UMdpoBoKr KapTe.

lMocTpoeHne MHOroyronibHMKa MpPOM3BOAUTCA MNyTem Bbibopa
OMOPHbIX TOYEK HaKaTMeM feBOW KnaBuwm Mblwun. [locrne Haxatms
KomMOMHaumn «JleBas KHoMnka Mblwn» - «lpaBasi KHOMKa MblLLM» NOCTPOEHne
MHOrOYroflbHUKa CYUTAEeTCHA 3aKOHYEHHbIM, €ro OKOHYaTeNnbHasa AnvHa
BbIBOAUTCHA B OKHO pe3ynbTaToB. Mcnonb3ysa MHCTPYMeHT «CoxpaHeHue
ycrnioBHoro obbekta» Ana  MNOCTPOEHHOW JMHWMWM, MOXHO BbIOpaTb
KnaccuukaumoHHbld kog, (YCNOBHbIA 3HaK) M 3anucatb Kak OObekT

LM poBOM KapTbl.

[ns onpeneneHns oTAeNbHbIX MOPMONOrMYECKUX XapakTepucTuK
Bogocbopa, TakuMx Kak, OTHOCMTENbHasi O03epHOCTb, 3a60NOYEeHHOCTb,
NecUCTOCTb, pacnaxaHHOCTb, YpPOaAHM3NPOBAHHOCTb, ONlEAEHEHHOCTb,
3aKapCTOBaHHOCTb, TpebyeTcs BbIMUCIUTL CyMMapHble nnowaan o3ep,

©onoT, necos, NaweH, HACENEHHbIX NYHKTOB, NNeAHUKOB U Op. B npeaenax
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Bogocbopa. [Ins onpegeneHns CyMMapHbIX Mfowlagen o3ep unu yrogun

NCNOMNb3yeTCs UHCTPYMEHT =

[ns aToro BbIOMpaAOTCA OQHOTUMHbIE OOBLEKTLI, Hanpumep, o3epa
WM HaceneHHble MyHKTbl. [danee BbiGUpaeTcs MHCTPpyMeHT «CnpaBka o
nnowaanm  OOHOTUMHBLIX  OOBLEKTOB». Ha  oakpaHe  nosiBNnseTcs

WH(POPMAaLIMOHHOE OKHO C pe3ynbTatoM 006paboTkM, Kak Moka3aHo Ha

pucyHke 9.2.
Kapra Q-42-037
H &Mt EHOEAHHE 0FEEETS

O3EPA MOCTOAHHLIE

Konuyecteo ofbekTos 980
Dfwan nnowans 41.72 KB.KM
MAowaak Maks. 2.82 KB.KM
Horep ofberTa 02180
Mnowaak rHuH. 1375.56 ka.m
Haorep ofeekTa /2246

PucyHok 9.2 — OkHO MHdopMaumm ans onpegenexHns nowaan o3ep B
npegenax Bogocoopa

9.2.2 OnpegeneHve OnNWHbI BOAOTOKA WM NepumeTpa BogoeMa

OCYLLECTBNAETCA C NOMOLLbIO MHCTPYMEHTa — BCMomMoraTenbHOM NaHenu
«ﬂana N pacCTtoAaHnE». ﬂ,aHHbIVI MHCTPYMEHT NPUMEHAT K UMEOLLNMCA Ha
KapTe NWHENHbIM 1 NAoLwagHbIM BOAHbLIM obbekTam, FTOPU3OHTanAMm.

Mocne Bbl60pa HYXHOro oO0bekTa B OKHO I/IH(*)OpMaLI,I/IVI BbIBOOAUTCA €ro
OnnHa nnn nepunMmeTp. Takum o6paaoM MOXHO U3MEPUTb OAJNTMHY BOOOTOKa OT
MCTOKa A0 YCTbA Uinn A0 3aMblKaloLwero CTBOpa, a Takkke MOXHO onpeaenntb

nepumeTp BogoemMa (pucyHok 9.3).
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BuiBop obwexra - "0.0-42-037" O X
Kon 31410000
Hamep 3008

wx/ff_/ Tun NWHEAHGIE
OnuHa 2318200 m
Mnowank -

Wma  [PEKW MOCTOSHHBIE (mewee 10m) |

Cro  [rMoPOrPADIS =]

K.y L0031410000

Eblﬁopl Brroag | | | nDMDU.lb| AHpo |

PucyHok 9.3 — OkHO uHdbopmaLmm ans onpegeneHns OrnHbl Peku

UHCTpYMEHT «[nuHa n paccTosiHue» ﬁ (onMHa Npoun3BONbHOM
NHMKM) NO3BOSISIET TaKKe onpeaenuTb ASIMHY NTIOMaHOM NIMHUW, MOCTPOEHHOW
nonb3oBaTtenem, Hanpuvep, onpeaenuTb ANVHY cpeaHen NUHUN Pekn unu
ANVHY Bogoema.

lMocTpoeHne NoMaHom NIMHUN NPOU3BOAUTCS NyTEeM BbliGopa OMOPHbIX
TOYEK MpY HaXxkaTum NeBoun Knasvwm Mbilwn. B npouecce Bbibopa OnopHbIX
TOYEK MOXXHO MUCNONb30BaTh hparMeHTbl CyLLECTBYIOLLMX OOBEKTOB KapThbl.

[nsa aToro Heo6xo0AMMO HaXkaTb NPaByH KHOMKY MbIWX U BbIBpaTb U3
NOSIBUBLLETOCST MEHK MNyHKT «CKOMMpoBaTb Y4acCTOK, HE OrpaHUYEHHbIN
y3namm». 3aTteM BblbpaTb OObEKT KapTbl MU OTMETUTb TPEMSA TOYKaMu
dparMeHT, BKIIOYaeMbI B NOMaHY0 JTIMHUIO.

Mocne HaxaTuss KoMbuHaumm «JleBas KHomka Mbiwn» - «[lpaBas
KHOMKa MbILLM» MOCTPOEHNE NUHUN CUMTAETCS 3aKOHYEHHbIM, a ee AnvHa
BbIBOOUTCA B OKHO WH(opMauuu. Mcnonb3ys pexum pepaktopa
«CoxpaHeHne ycrnoBHOro oOObekTa» Ansi NMOCTPOEHHOW JIMHWUWU, MOXHO
BblGpaTb YCNOBHLIN 3HAK U 3anMcaTtb ero kak 06bEKT LMdPOBON KapTbl.

B Tom cnyyae, ecnu k undpoBon kapTe gobaBneHa maTpuua BbICOT U
NNHNUS BOOOTOKa MPOXOAMUT Yepes3 Hee MOMHOCTLI0 UMM YacTUYHO, TO AnMHa

I'IOCTpOGHHOVI NOMaHon NNHUK onpegendeTca Cc ydetomMm penbecba.
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per — WHCTPYMEHT ANt ONpeaenerust AnvHbl NMHUM MO MPSIMOii OT
NCTOKa [0 YCTbsi UMK 0 3aMblKaloLLEero CTBopa BOAHOro 06bekTa.

MNMocne BbliGopa oObekTa MpPou3BoAMTCS BbIGOP yyacTka Mo Tpem
TOYKaM, ecrnv 3TO NNoLWaaHON 06bEKT, 1 NO ABYM TOYKaM, eCrv NIMHENHbIN.

Mocne BblGoOpa yyacTka M3MepsieMbli OTPE30K MoACBeYMBaeTCs, B
OKHO WH(OpMaLMK BbIBOAUTCS €ro AnvHa. [aHHbI MHCTPYMEHT NoreseH
npu onpegeneHny KoadduumneHTa N3BUIMCTOCTU BOAOTOKA.

— WHCTPYMEHT AN noucka TOYKM Ha KOHType obbekTa no

yaaneHuo oT Havana.

Mocne BbIbopa NMHeNHOro o6bekTa HeOBXO0AMMO BBECTU pacCTOsIHME
B OKHO pguanora. B pesynbTate paboTbl WHCTPYMEHTA Ha KapTe
NOACBEYMBAETCA y4aCTOK OT Havana obbekTa 40 HaNOEHHON TOYKMU.

OTOT MHCTPYMEHT yaobeH B TOM criydae, ecrnv HyXXHO nocaguTb Ha
KapTy 06bekT, KOOpANHaTbI KOTOPOro HEM3BECTHbI, HO M3BECTHO PacCTOsSIHME
OT Apyroro obbekTa, umetoLLlerocst Ha kapte. Hanpumep, rmaponormyeckmi
MOCT, O MECTOMOSIOXKEHUN KOTOPOrO M3BECTHO TOMbKO ero yaaneHHocTb OT

YCTbS1 PEKW.

— WHCTPYMEHT Ans onpefeneHust AnvHbl BOAHOrO obGbekTa C

y4yeToMm penbeda.

[aHHbIN MHCTPYMEHT paboTaeT TONbkO B TOM Cryyae, ecnu K kapTe
pobaeneHa  maTpuua  BbICOT, nMBO  TOYKM  BOOHOMO  obbekTa
XapakTepusylTcsl koopauHaTamMm Ha MECTHOCTU W BbICOTOM (UMelT
TPEXMEPHYD MeTpuky). B atom cnyyae pgnvHa BogHoro obbekTa

onpeaenseTcsa ¢ y4eToM penbeda 1 BbIBOAUTCS B OKHO pe3ynbTaToB.
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9.3 OnpepeneHne rmgporpacuvecKkmx xapakTepmcTuk no
unudpoBbIM MOAENAM MECTHOCTU

9.3.1 lNocTpoeHne Mogenm MEeCTHOCTU MOXET ObITb OCYLLECTBMEHO C
)
MCMONb30BaHNEM MHCTPYMEHTA AN1S CO3AaHNst MaTpuLlbl BLICOT
MocTpoeHne maTpuubl BbICOT, MOXET BbITb BbINOMIHEHO BbI3OBOM Auanora:
- C noMoLLblo nyHkTa «Co3gaHne maTpuubl» B MeHo «dann»;
- HaxkaTtneMm kHomnku «Co3sgaHne maTpuubl BbICOT» U3 BCOMOraTenbHON
naHenu «Martpuua BbICOT» 3agaun «PacyeTbl No KapTe»
- npu pgobasBneHun HecyulecTBylowero darnna maTtpuubl BbICOT B
Ananore «Cnncok AaHHbIX LMpoBOnN KapTbl».

Mpn nNocTpoeHun MaTpuubl UCNONb3yeTcs WHOpPMaLMa OOBHLEKTOB
LM POBON KapTe 1 BCex 00aBMNEHHbIX K HEW MOMb30BaTENbCKUX KapT.

MaTtpuua BbICOT MOXET ObITb MOCTpPOEHa Ha nUCT KapTbl (no
YMOMN4YaHu1i0), Ha 3agaHHbIN PanoH, Ha Y4acTOK MECTHOCTU, Ha BO4OCOOPHbIV
OaccelH, nogdacceinH n T.4.

[na noctpoeHuss maTpuubl HA panoH B OManoroBOM OKHe criegyeTr
BKITOUNTb pexunm «Becb paroH» B rpynne «ObnacTb BbiBOAa».

[na noctpoeHna maTpuubl Ha 3agaHHble JUCTbl LM(POBON KapThbl
cnefyeT BKITOUYUTL pexum «llo nuctams.

[na noctpoeHus MaTpuubl HA Y4aCcTOK MECTHOCTW, OrpaHUYeHHbIN
3aMKHYTbIM 0ObEKTOM KapTbl, HEOBGXOAUMO BKITHOUNTL pexnm «lo o6bekTy»
1 BbIOpaTb 3aMKHYTbIM OO BbEKT LMGPOBOM KapTbl 4BOWHBIM HAXXaTUeM NeBOW
KHOMKM MblwKn. OObekToM MoXeT ObiTb BOAOOCOOPHbIN  BacceliH,
aAMUHUCTPAaTMBHbIN OKPYr 1 T.4.

[Ons noctpoeHns mMaTpuubl Ha Yy4aCTOK MECTHOCTU, OrpaHUYEeHHbIN
3aMKHYTbIM KOHTYPOM, HY>KHO HaxaTb pexuMm «[1o KOHTYpy» B AManoroBoM
OKHE M NPOYEepPTUTb KOHTYP HaXXaTUsIMN NEBOM KHOMKU MbILN. [10 OKOHYaHMIo
pexuma 3ajaHusa KOHTypa Heobxoaumo Npou3BECTM LBOWHOE HaxaTtve

NEeBON KHOMKM MblIwK. KOHTYpOM MOXET CryXuTb NNHUS BOogopasaena.

107



P 52.08.874-2018

Tun pesynbTUpyloLLLEro penbeda 3agaeTcd B ANanoroBoM okHe «Tun
MaTpuubl» B cregylowmx criydyasx:

- Npyn 3agaHMM abCcomnTHOrO TMna penbeda maTpuua CTPOUTCS C
NCNoNb30BaHMEM OOBEKTOB KapThl, UMEIOLLMX XapaKTEPUCTUKY abcontoTHas
BbICOTA, @ Tawkke OOBLEKTOB, MeTpuKa KOTOPbIX COAEPXKUT abConioTHbIE
BbICOTbI;

- Npy 3agaHuM CymMMapHoOro Tuna penbeda K abconoTHOMY
penbedy [o06aBNSATCSA BbICOTbI OOBLEKTOB, MMEHLINX CEMAHTUYECKYH
XapaKTEPUCTUKY «OTHOCUTENbHAsA BbICOTa» WMAN «BbICOTY OTHOCUTENbHO
NOBEPXHOCTU B METPUKE;

- NpM 3aJaHUn OTHOCUTENBLHOrO TUNa penbeda OTHOCUTEMbHbIE
BbICOTbl OOBEKTOB [06aBNATCA K NSIOCKOW MOBEPXHOCTU C abConoTHOM
BbICOTOW, PaBHOW HYIIO.

B gwanoroBom okHe «MeTog MOCTPOEHUA MOBEPXHOCTU» 3afaeTcs
Ccnocob BbIMUCIIEHUS 3MEMEHTOB MaTpulbl, He MOMAYyYMBLUMX 3HAYEHUN
BbICOTbI nocrne o00paboTkn o6bekToB KapThl. [Mpyn BbIbOpe oAHOrO U3
METOAOB, OCHOBAHHbIX Ha CpeAHEB3BELUEHHOW WHTepnonauuu, crnegyet
y4nTbIBaTb, YTO METOA MOUCK NO 8 HanpaBneHMsM» BbINONHAeTCsA ObicTpee
OCTanbHbIX, @ METOA4 — «CrMaXuBaHWe MOBEPXHOCTU» dhopmupyeT Bonee
rmagKkyo noBepxHocTb. Ecnv BbIOpaH «MeToa NIMHEMHOW UHTePNonsauun rno
CeTKe BbICOTHbIX TOYEeK», TO CHayana CTPOUTCH CEeTb TPeyrosibHUKOB,
BEPLUMHAMUN KOTOPbIX ABMASAOTCH TOYeYHble 06beKTbl C abCONTHON BbICOTON
(TIN noBepxHOCTb), a 3aTeM MO 3TON CETU TPEYrofIbHUKOB BbIMMCISIOTCS
BbICOTbl aN1eMeHTOB MaTpuubl. MeToa «[lnockas NOBEPXHOCTb C HyreBOW
BbICOTOM» NpefHa3HayeH Ans co3gaHns MaTpuLbl OTHOCUTESbHBIX BbICOT.

Penbed MeCTHOCTM MOXET cogepxaTb 00nactu fokKanbHbIX
3KCTPEMYMOB (sIMKM, ropku). Ha kapte Takum obnactsaM COOTBETCTBYIOT
3aMKHyTble ropmsoHTann. Ecnu BHYyTpM  3aMKHYTOM  ropusoHTanu
OTCYTCTBYET  TOYEYHbIn  OOBLEKT, COOTBETCTBYHOLUA  JIOKaNbHOMY

AKCTpEMYMY (OTMeTKa BbICOTbI, MYHKT rocynapCTBeHHon reoae3nyeckomn
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ceTu 1 T.N.), TO B AaHHOW obnacTn GyaeT NocTpoeHa nnockasi MOBEPXHOCTb
C BbICOTOW  3aMKHYTOW  ropusoHTanu. Pexum  «dopmupoBaHue
9KCTPEMYMOB>» MO3BONSAET YCTPAHUTb 3TOT HEQOCTATOK - MOCTPOUTL BHYTPM
3aMKHYTOW TOPU30OHTanM MNOBEPXHOCTb, COOTBETCTBYIOLLYIO JOKanbHOMY
3KCTpeMymy pernbeda.

MaTtpuua MoxeT ObiTb MNoCTpoeHa B pexume «PopmupoBaHue
3KCTPEMYMOB» B Criydyae 3ajaHusi Metoda MOCTPOEHMSI MOBEPXHOCTU —
«CpefHeB3BeLLUEHHasa NHTEePNONAUns».

Pexum «CTpouTb CETKY BbICOTHbIX TOYEK» MO3BONSET YNyylUTb BUA
cO3aBaeMoi MOBEPXHOCTUN B MECTax, r4e Mexay ropusoHTansaMm nmetTcs
rpynnbl TOYEYHbIX OOBHEKTOB ¢ abCOMOTHOM BLICOTON. Pexnm MoxeT bbITb
3afaH, ecnu MeToA MOCTPOEHUsI MOBEPXHOCTU — «CpefHeB3BelleHHas
nHTepnonauus». NMpyM NOCTPOEHUM MaTpuubl BbINOMHAOTCSA creaylLwme
AONONHUTENbHbIE AENCTBUSA:

- Co3gaeTcs TPUaHrynaums no ToYeYHbIM obbekTam ¢ abComntoTHON
BbICOTOW;

- pebpa TpuaHrynsumm (unuM 4Yactu pebep) npeobpasyoTca B
nuHerHble 3D-00bekTbl (ecnn  pebpo He nepecekaeT OOBLEKTbI C
abCcornTHOM BbLICOTOW, TO OHO BbLIBOAUTCS LIENIMKOM, eCrin NepecekaeT, TO
BbIBOONTCA 4acTb pebpa, OrpaHMYeHHas ero BEPLUMHOM U  TOYKOW
nepeceveHns ¢ 0O6GbLEKTOM);

- pgononHutenbHble 3D-06bekThl (pebpa n yactn pebep) 3aHocATCA B
MaTtpuuy.

Pexunm 3aHeceHns BbICOT 3a4aeTcd B ANarioroBoM okHe «BbicoTa npu
HaNOXeHUM».

Ecnn pacctosHne wmexagy oObektamum KapTbl C  BbICOTHbIMM
XapakTEPUCTUKaMN MEHbLLE pa3Mepa SYeriku MaTpuubl, To Npu obpaboTke
06BHEKTOB NPOMCXOAUT HaNoXeHne BbICOT, T.e. nonagaHue Asyx unu 6onee
006BHEKTOB B OOHY M Ty Xe A4erky. B aTom cnydae cogepxnumoe cosgaBaemon

MaTpuubl 3aBUCUT OT 3aaHHOIo pexmma «BblcoTa Npn HaroXXeHnm». Ecnu
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3agaH pexum «BbicoTa npy  HanoxeHum» — «CpegHsa», TO
pesynbTUpyloLLlasl BbICOTa SYENKM MaTpulbl BbIMMCNAETCA Kak cpefHee
apudmeTnyeckoe 13 WMMEILErocs 3HayeHus BbICOTbl M abCconioTHOM
BbICOTblI 06pabaTbiBaemoro obbekTta. Npu nonagaHum B s4eriky maTpuubl
OQHOro TOYeYHOro obbekTa C abCoNOTHOM BbLICOTOW, PE3YrbTUPYHOLLEN
BbICOTON SA4Yenkn OyaeT BbiCOTa TOYEYHOro OObekTa, He3aBMCMMO OT
3aflaHHOro pexuma «BbicoTa npu HanoxeHuns. [JaHHbIN peXxnum He BNuaeT
Ha 3aHeceHne B MaTpuvLy OTHOCUTENbHbIX BbICOT, MPU KOTOPOM B 3fIEMEHT
BCerga 3aHOCUMTCA MakcumaribHasi OTHOCUTENbHasA BbiCOTa.

Ovanor cosgaHus matpuubl umeeT pexunm «OnpegeneHne owmnbkn
HanoOXeHust  BbICOT».  [JaHHbIN  peXxuM  MO3BOMSIET  BbINOMHUTb
npeaBapuTeEnbHYHO OLEHKY KadecTBa co3fiaBaemMon MaTpuLbl.

TpexvepHaa wMeTpuka o06bekToB KapTbl OydeT ydactBoBaTb B
NOCTPOEHMM MaTpuLbl, €Ccnn 3adaH pexmnm «/cnonb3oBaTb BbICOTbI U3
TPEXMEPHON METPUKMN OO BEKTOB.

Ecnn 3apaH pexum «CTpouTb NOBEPXHOCTb BHYTPM MNoLlagHbIX
06BHEKTOB C TPEXMEPHON METPUKOW», BbICOTbI ANIEMEHTOB, PACMNONOXEHHbIX
BHYTPM NowagHoro obbekta ¢ TPEXMEPHON METPUKOM, BbIYUCASAIOTCS MO
aTpubyTUBHLIM AaHHbIM OObEKTa M 3aHOCATCA B MaTpuLy He3aBUCUMO OT
3HauyeHuss pexmma «Bbicota npu  HanoxeHum». Pexnm  «CTpoutb
MOBEPXHOCTb BHYTPWU MnoWwafHbIX OOBHLEKTOB C TPEXMEPHOW METPUKOM»
No3BOSIAET  YCTPaHWUTb  BNUSHME  (HANOXEHWe  BbICOT) OOBLEKTOB,
pacnonoXeHHbIX B6GN13n nnowagHoro obbekta ¢ TpexMepHoOn MeTPUKON.

Mpn cosgaHun maTpuubl MOXET WCMNOoNb30BaTbCA  CryXeOHbIN
TEKCTOBLIN hann ¢ pacwupeHueM IMH, koTopbi onpenensieT 06beKTOBbIN
cocTaB MH(popmMauun parnoHa, ydacTByloWeEenW B npouecce Cco3gaHus
MaTpuubl BbICOT. [ns HACTPOMKM Cny>XeBHOro TEeKCTOBOro dhanna Hy>KHO

ncrnonb3oBaTb pexmm «HacTponka unbTpa.
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Ecnn cnyxebHbii TEKCTOBBIN (hann He ucnonb3yeTcs, To B npoLecce
CO34aHusa MaTpuLbl BbICOT Y4acTBYIOT OObEKTbI, UMEIOLLME CEMAHTUYECKME
XapakTepuctukun «AbcontoTHasa BbicoTa», «OTHOCUMTENbHAs BbICOTa».

KayecTBo co3gaBaemMon mMaTpuubl 3aBUCUT OT Hamnmuuus OObeKkToB
KapTbl C BbICOTHbIMW XapaKTepuUCTMKaMK, a Takke OT Hannums ob6bekToB
rmgporpadoum  6e3  BbICOTHbIX  XapakKTePUCTUK,  MNPOCTPaHCTBEHHOE
NornoXeHue KOTopbIX onpeaenseT 0CO6eHHOCTH penbeda MECTHOCTMW.

O6bekTbl rugporpadunm 6e3 BbICOTHLIX XapaKTEPUCTUK BKIOYAOTCA B
06paboTKy C MOMOLLBIO Cy>KeBHOro TeKCTOBOro anna, B KOTOPOM HYXXHO
HacTpouTb pexuMbl “JTIuHUKM BogoToka” 1 “BoaHble NOBEPXHOCTK”.

Mpn obpaboTke nuMHenHoro obbekta ruaporpaum C nNepemMeHHon
BbICOTON (PEKM, pyyYbss M T.M.) B MaTpuLy 3aHOCATCS YMeHbLualoLlmecs
3Ha4yeHMs BbICOTbI, COOTBETCTBYIOLLME ObOpabaTbiBaeMOW NMHUM BOAOTOKA.
3HayeHus n nepenag 3aHOCMMbIX BbICOT 3aBUCAT OT BbICOT OO bEKTOB KapThl,
C KOTOPbIMM NepecekaeTca AaHHbIN 06beKT rmaporpacdun. Ecnvn nuHenHbI
obbekT ruaporpadum  He nepecekaeT OOBLEKTOB C  BbICOTHbIMU
XapaKkTepucTMkamu, To OH He obpabaTbiBaeTcs.

Mpn obpaboTke nnowagHoro obbekta ruaporpadmm C NOCTOSIHHOM
BbICOTOW, He uMMelowero aTtpubyTuBHBIX OaHHbIX “abconoTHas BbicoTa”
(o3epa, BogoxpaHunuwa wu T.N.), B MaTpuly 3aHOCATCA OOWHAKOBbIE
3Ha4yeHMs  BbICOTbl, COOTBETCTByKOWME oObpabaTbiBaemMon  BOOHOM
NMOBEPXHOCTH. 3HayeHne BbICOTbl BbIYUCIISAETCA C Y4EeTOM BbICOT
OnvKanLWNX OKpYXKaLWMX OO BEKTOB LMOPOBON KapThl.

[ns BbluMcneHnst abContoTHOW BbICOTbI UCMOMb3YeTCst MHCTPYMEHT

EEE . KoTOopbIi MO3BOSISIET BbIYUCANTL abCOMIOTHYK BLICOTY B TOYKE,
BblOpaHHOM HakaTuMem IeBOW KHOMKM MblwKn. Ecnu Touka obecneveHa
MaTPUYHBIMU AaHHbLIMKU, TO abContoTHasa BbicoTa BblbMpaeTcs U3 3Ha4YeHUN

MaTpuubl. Ecnn Touyka He obecnedveHa MaTpudHbiMU  OaHHbIMW, TO
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abcontoTHas BbiCOTa BbIYUCNSETCA MO AAHHbLIM BeKTOpHOVI KapThbl. BhicoTa

OT06pa)KaeTCF| B OKHE pe3yribTaToB.

9.3.2 BbluucnenHna no  uuppoBbiIM  MOAENAM  MECTHOCTU

BbINOSTHAOTCA C MOMOLLBbIO BCroMoratenbHon naHenu «BbluncneHus no

-

MaTpule BbICOT» +

C noOMOLWbI0 ™ — WMHCTPYMEHTa AN OfnpeaeneHvs mrolaau

BOAHOro o6bekTa ¢ y4eToM penbeda Npon3BoAUTCS BblUMCIEHWE nnowaan

yKasaHHoM o6niacT No AaHHbIM LMAPOBOM MOAENN MECTHOCTH.

HassaHne HeobGxogumon MaTtpuubl Heobxogumo BbibpaTb B
AnanoroBom okHe 13 «Cnucka MaTpuLp.

[daHHbIM WMHCTPYMEHTOM o6pabaTbiBatoTCA TOMbKO NnowagHble u
3aMKHyTblE NNHENHbIE 006BbEKTHI, MOMHOCTbIO obecneyveHHble
aTpNBYTUBHLIMU JAHHBIMU BbICOT.

Ecnu BHyTpM BoaHbIX 06BHEKTOB, uMetoTca nogobbekTol (OCTpoBa), TO

UX NnoLlaab BbMUTAETCA U3 Nnowaam oobekTa.

OnpepgeneHve  OnuHbl  BOAOTOKA  MeXay  ABYMSl  TOYKamu

e

OCYLLIECTBAETCS C MOMOLLBIO UHCTPYMEHTA  pmseet,

[aHHbIN  MHCTPYMEHT nO3BONsEeT OonpeaenvTb [ANVHY BOLOTOKA
(ropu3oHTanbHyHo, HaKIMOHHY!O, no penbedy), NMOCTPOEHHOro
nonb3oBartenem. MocTpoeHne nMHUM NpPou3BOAUTCS MyTem Bblbopa ABYX
OMNOPHbIX TOYEK NPU HAXaTUWN NEBOM KNaBULIN MbILLIN.

PesynbTat otobpaxaetcs B Buage rpadwmka. Crtpoutcsa npodunb
FIMHMM MO MaTpULEe BbICOT, @ HAKIMOHHAas NMUHNS C Y4E€TOM BbICOT B Ha4arbHOM
N KOHEYHOM ToYKaX.

UucnoBble  3Ha4yeHMs  ANWHbI  NIMHUKM  OToOpaxakTca B

MHCbOpMaLLVIOHHOM okHe. B pexunme «BblCcOTa» 3aHOCATCS 3HAYEHUS BbICOT
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B Ha4anbHOW, KOHEYHOM U TeKyLlen Todkax. OTHOLEHME pa3HOCTU BbICOT B
HayanbHOM N KOHEYHOW TOYKaxX K ANMHE U UX COOTHOLLEHWE B MpomMunne
yKkasaHo B pexume «BbicoTa : gnvHa».

[aHHbIN MHCTPYMEHT MOXeET ObITb NoNe3eH Ans onpeaeneHns yKroHa
BOOOTOKa MNM ero yvactka u Ans rnocTpoeHns npoaornbHoro npoduns
BOOOTOKa

MocTpoeHne npodunss BOOHOrO OObekTa MO 3agaHHOM JIMHUM

BbINOJTHAETCA C NOMOLLbIO MHCTPYMEHTa

C nomowbio JaHHOW (OYHKUUKM OCYLLEeCTBNAETCH MOCTPOEHune
npocunsa NOBEPXHOCTU C UCMOMb30BaHNEM MaTpuLbl BbICOT NO 3adaHHOM
nonb3oBatenemM NuHUK. Takum obpa3oM MOXeT ©OblTb NOCTPOEH
nonepeYHbIn Npodmib BOAOTOKA UIM NPOAOSIbHbIE M NONepeYHble NPodUm
Bogoema. JInHus 3agaeTtcsl ONOPHbIMU TOUYKAMW - HaXKaTMEM FIEBOM KHOMKM
MbILLM 1 3aKaH4YMBaeTCs ABOWHbLIM HakaTueM.

Peasynbtat oTOb6paxaeTca B WH(pOpMALMOHHOM OKHe B Buae
rpacdbuka, rgoe BepTuMKanbHas oOcb — abcomnTHas BbiCOTa, M, a

ropu3oHTanbHas ocb - gnvHa npoduns, M (pUcyHok 9.4).

Il NocTpoedye npodmna il

MocTpoeHMHE NPpodHIA I Maparmerpel I'IDCTDDBHMF!I

S000 m 10000 m 15000 m 20000 m 26000
Bricora [m] ¢ . | 160.043 +| 170181 . | 170.001 Paccroanue () ; | 24442.86 KpurhzHa cknoHa |
Mpeetiwerme [m]: | | | Ypoeets M) [ D422 | oo

Havano F.oHew, Tekywe

PucyHok 9.4 — OkHO NnocTpoeHus Nnpoduna BOAHOro obbekTa
Mo 3aaHHOW NNHUN

anI nepemelwieHnn no JIMHMKM BOAOTOKa C MNOMOLWbKO MbILN

NPONCXOAUT  OOHOBPEMEHHOE MepeMelleHne Mo  rpaduky  NUHWUK,
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0003HavalLen NoONoOXeHNe TeEKyLLen ToYkM Ha npodmne. B nonax okHa
nocTpoeHust npocuns «BbicoTa» oTOOpaXxatTcsl 3HAYEHUA BLICOT B
Ha4anbHOW, KOHEYHOW U TekyLlen Todkax BogoToka. Kpome Toro, B none
«PacctosaHue» oTobpaxaeTcs MHOPMaUUA O PacCTOSHUM OT Hadana
BOAOTOKA A0 TeKyLlen ToYkn B meTpax. B none «YpoBeHb» oTobpaxaeTtcs
paccTosiHMe OT NOBEPXHOCTU 3eMrin B TEKyLLEen Touke Npodunsa 4o NnHUMK,
COeOVHSAOLLEN HAaYanbHYH U KOHEYHYIO TOYKN.

CyuwiecTByeT BO3MOXHOCTb MOAHATb WM OMNYCTUTb HavarnbHYH,
KOHEYHYI0, TEeKyLlyl0 TOYKM Ha onpedeneHHyl BbicoTy. [na atoro
HEOOXOANUMYID BENUYMHY HYXXHO BBECTUM B COOTBETCTBYOLLEE Mofe
«[lMpeBblweHne». W3obpaxeHne npodunsg MOXHO MaclwTabuposaTs,
N3MEHMB pa3Mepbl OKHA C MOMOLLLH MbILLIK (PaCTAHYTb, CKaTb).

MHCTpPYMEHT nNO3BONSAET COXpaHUTb wu3obpakeHue npoduns B
dannax dopmatoB «WMF», «EMF». Ona coxpaHeHuss npoduns B
TEKCTOBbLIN  hann  nonb3oBaTeNb JOMKEeH ykasaTb  AUCKPETHOCTb
NPOABMKEHNA N0 00beKTy (Wwar nHtepnonaumm). MNMpu BKNOYEHHOM pexume
«[lMeyaTb ANWHBI 1 HOMepa» B hann 3anucbiBaOTCS HOMEP TEKYLLEN TOYKW,
koopauHaTtbl X,Y,H 1 pacctoaHne oT Havana npoduns 40 TeKyLen TOYKu,
NPV BbIKIMOYEHHOM PEXMME — «TONbKO KOOPAMHATbI».

Mepekntovasicb Ha 3aknagky «llapameTpbl MOCTPOEHMSA», MOXHO
BblOMpaTb ANA oTobpaxeHusa uBeTa npoduns, JMHUM COeOUHEeHUs
HavarbHOM-TEKYLLLEN-KOHEYHOMN TOYeK, racutb n3obpaxkeHne
BCMOMOrateribHbIX nMHUA, yCcTaHaBnvBaTb BepTUKarnbHbIV n
ropu3oHTanbHbIV War ceTkn (pucyHok 9.5). Mpu BbiGOpe B ropM3oHTaNbHOM
Luare ceTkM 3Ha4YeHNs «BeCb NPodunb» n3obpaxeHne Npodunsa NONHOCTLIO

nomMeLllaeTcqd B OKHe.
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Il NocrTpoenve npoduna X|
MocTpoetke Npoguna MNaparieTpel NocTposHWA |
MapameTpel OTOGPa*EHUA NPOPHAA War ceTku [r]
| [Mepean-nocAsaHAA ToUKa NpodHna) I YUECTE KPHEHSHY Jeranq T EITEHE
-
W AuHWA [NepEaA-TEKYW SA-NOCNSAHAR Touka) ¥ ceTka Ha npodune gl

[V nepexpecTee oT TekyWw e TouKK M c ycpearermem BbicoT FOPMSOHT ANEHEIH

W Fenbed - zanuekakoHTup

LEET MMHHEA | UEET NpofHna |

PucyHok 9.5 — [lnanorosoe oKHO NOCTpoeHusa npodunsa

Mpy BKNOYEHUN pexnMa «yyeCTb KpPUBM3HY 3emnu» npodwunb
nepectpavMBaeTCs C Yy4eTOM KpuBU3HbI 3emnu. Tak Kak 3TOT pexvm
NMPUMEHUM TOMNbKO ANS NPAMON NUHUK, NOCTPOEHNE OCYLLEeCTBNASEeTCA ANs
nonHoro npoduns, ecnn OH UMeeT ABe OMOPHbIE TOYKN UMK ANA OTpes3ka
nvHUKM BOAOTOKA (BblBMpatoTca ABe brivbkaniumne K TEKyLLEN ONOPHbIE TOYKMN).

BKNIOYEHHBIN peXuM «C yCpeaHEeHUeM BbICOT» OCYLLEeCTBMSeT pacyeT
abConTHON BLICOTHI MO CPEAHVM 3Ha4YeHUsM, n3obpaxeHune npodunsa npu

OTOM CrnaxmnBaeTcA.

[lns nocTpoeHust NpoAonbHOrO Npoduns BOOAOTOKA UCMONb3yeTcs

WHCTPYMEHT , No3BONALWMIA CTPOUTL MpPodunb MNOBEPXHOCTU MO
NIOMaHOW NMHWK, 3a4aHHON KOHTYPOM o6bekTa KapTbl, Hanpumep, Npodub
peKu, py4dbsi.

[na noctpoeHnss Nnpodunsa Nno BOAOTOKY ero crneayeT BblbpaTb Ha
KapTe OBOWHbLIM Ha)KaTUeM feBOW KHOMKN MbILLIW.

ﬂ]‘lﬂ NOCTpPOEHUA I'IpOd)I/IJ'IFI BbICOT MNO Y4YaCTKy BOOOTOKa

—t

MCNOMb3YeTCA WHCTPYMEHT === MO3BOMSOWMA CTPOUTL NpodUIM

NOBEPXHOCTU NO NOMaHoOW NWHUK, 3agaHHOWN y4aCTkOM BOAHOro obbekTa
KapThbl. Mocne Bbl60pa obbekTa npon3soanTCA Bbl60p yqyacCTtka no AByMm

TOYKaM NMHenHoro oobekTa.
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Ona nocTtpoeHns npoduna C yy4eTOM OTHOCUTENLHOW BbICOThI

ob0beKkta UCNoNb3yeTCad MHCTPYMEHT #_!;I C TMOMOLLBID KOTOPOro
OCYLLIECTBIISIETCA NOCTPOEHUe Npodung NOBEPXHOCTM NO 3a4aHHOW NNHUN C
NCNoNb30BaHMEM MaTPULbl BbICOT.

Tpacca 3apaeTca OBYMS OMOPHbIMW TOYKaMW HaKaTueM IeBOWw
KHOMKM MbILLN.

Pesynbtat oTtobpaxaeTca B OkHe B Buae rpadwuka. lMnowagHble
00bekTbl 6€3 OTHOCUTENBbHBLIX BLICOT Ha rpadnke 0603Ha4YeHbl MONUrOHaMu,
LBET KOTOPbIX COOTBETCTBYET LBETY 00bekTa Ha kapTe. Boicota nonuroHa
ans obbekTa, UMELEro OTHOCUTENbHYK BbICOTY, pacCYMTbiBAeTCs C
Yy4€TOM OTHOCUTENBbHON BbICOTbI OObEKTAa.

lMepeyeHb OOBLEKTOB, OTOOpPaXEHHbIX Ha rpaduke, 3aHoCUTCS B
Tabnuuy.

MocTpoeHne npodunsa NPou3BOAUTCS C Y4E€TOM KPMBU3HbLI 3emnu,
abcontoTHas BbICOTa paccYnTbIBAeTCA MO CPESHUM 3HAYEHUSM.

Mpn nepemeLleHMM NoO Tpacce C NOMOLLLIO MbILM B OKHaX «BbicoTa»
n «PaccTosiHme» oTobpaxatoTCa 3Ha4EeHUS BbICOT B HAa4arlbHOWN, KOHEYHOW U
TeKylen Todkax TpacChbl, a TakKe paccTOsHMEe OT Hayana Tpaccbl A0
TeKyLLen ToUKM B MeTpax. B okHe «YpoBeHb» - pacCcTosiHME OT MOBEPXHOCTU
3emnun B TekyLen Touke npoduns 4O JIMHUK, COeAMHSIIOWEN HAaYarnbHy 1
KOHe4YHyto Toukn. B Tabnvue noacBeumBaeTcsl OOBEKT, KOTOPOMY
NPUHaANEeXuT TeKyLLasa Touka.

Mpn nocTpoeHun npodunsa NOBEPXHOCTU CyLLECTBYEeT BO3MOXHOCTb
NOAHATbL WAM  ONYCTUTb HayvarnbHYI0, KOHEYHYH0, TeKyllyld TOYKM Ha
onpegeneHHyo BblcoTy. [1na aToro Heob6xoaMMy0 BEMUYNHY HYXXHO BBECTU
B cooTBeTCcTBYIOLLEee none «[peBbilleHne».

Mpn HaxaTum BkNagkm «[lapameTpbl» MOXHO BblbupaTb Ans
oTobpaxeHnst uBeTa Npoduns, NUHUA COEOUHEHUS HavanbHOW-TEKyLLEen-

KOHEYHOW TOYEK, racuTb V|306pa>|<eHV|e BCrOMoraTenbHbIX NUHUIA. Pexnm
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«CxaTtme» no3sonseT yMeHbLUUTb UK YBESTMYNUTb 3HaYeHNe BepTUKanbHOM
LWKanbl B ABa pa3sa.
PesynbTaT MOXHO COXpaHUTb B chans.

[ns dopmMMpoBaHus koopauHaTbl BbICOTbI  Ans  rugporpadum

NCNONb3YeTCs MHCTPYMEHT ‘Z’:ﬁl

LindbpoBass kapta npegHasHavyeHa He TOSbKO Afs OOCTOBEPHOW
BM3yanu3auMnm [LaHHbIX, HO W ANS adHanu3a [AaHHblX, MMeoLWwmnx
NPOCTPAHCTBEHHOE pacnpegeneHve. 3KpaH KOMMbloTepa WMeeT nullb
nnockue koopauHaTbl (X, Y), a peanbHble 06beKTbl MECTHOCTU MOXHO
onucaTtb NP1 NOMOLLKM TpexmepHoro npeactasneHus (X, Y, H).

C nomowpbto TUC «lNaHopama» MOXHO BbINOMHUTL TPEXMEPHoe
MoernvpoBaHMe MeCTHOCTM Ha OCHOBE MOJTHOMO KOOPAMHATHOro ONmncaHus,
HO AN 3TOro He06X0AMMO BbIMOSTHUTL NOATOTOBKY KapThl.

NHCTpymMeHT «®dopmMupoBaHne KoopAuHaTbl BbICOTbl Y OBbBEKTOB
rmgporpadouny npegHasHayeH Ans NpoCTPaHCTBEHHbIX JaHHbIX LMpPOBOM
KapTbl, MMEKLWMNX 3HAYEHNEe XapakTepucTuknm «ABConoTHas BbicOTa» C
Lenbo opMUpoBaHUSA y 06bEKTOB rugporpadum Tpetben koopanHatsl (H).
B pesynbTaTte BbINONHEHWS 3a4a4n (hopMUpyeTcs nonb3oBaTenbckas kapTa
Ha BeCb paloH paboT, cogepxawaa oObekTbl rugporpacdmm c
KoopAuHaTHbIM onucaHmem X, Y, H.

McxogHbIMM gaHHbIMM Ans 3agaydn QOpMUMPOBaHUSA KOOPAWHATHI
BbICOTbI y 0O0BEKTOB rugporpadum asnseTcs undposas kapta, co3gaHHas ¢
yyeTom TpeboBaHuN, NpeabaBnaemMblx K 3TOMy Buay kapT. Kapta gomkHa
cogepxaTtb 06beKTbl rmagporpadun, ypesbl, penbed CyLun, y3noBble TOYKU
nnowagHon rugporpacdomm n  penbeda. OObekTbl, KOTOpbIM Oyaer
npuceamneaTtbcs koopamHaTa H, 3agarotcs yepes pexum «PunbTp». JT0 BCe
BMAbl peK, BKMYasa nnowagHble, NMHENHble, nepecbixalwme, Kpome
noA3eMHbIX pek; a Takke 03epa, BoOOXpaHUNULLA U MUKPOGOPMbI, BKITHOYast

NMPOMOWHBI, NOLLUUHBI, OBparv u np.
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O6bekTbl, Ons KOTOpbIX B Kraccudukatope MpeaycMoTpPeEHO
HannumMe CeMaHTUYEeCKON XapaKTepucTukm «ABCONTHas  BbiCOTay,
obpabaTbiBatoTCA B NtoOOM crny4vae, 3agaHbl OHU B pexnme «Punbtp» nnm
HeT. B aTOM crniyyae kaxgomn Touke o6bekTa NpMcBanBaeTCs BbIYMCNEHHOE
3HayeHMe BbICOTbl. Ecnu cemaHTuyeckas xapakTepucTvka He ykasaHa,
06bekT o6paboTaeTcs kak nnowagHas peka.

BbixogHbIMM AaHHBIMK 3a4a4uM SIBNSIETCSA NONb30BaTENbCKas KapTa ¢
ob6bekTamu rugporpadmmn, UMEeLLMIN TPETbLIO kKoopanHaTy H.

3apgava BbinonHaeTca nporpaMmHbiM Mogynem «HIDROXYH.DLL»,
KOTOpPbI BbI3bIBAETCS C NMOMOLLbLIO MEHIO «3anyck NpunoxeHun». B atom
crny4vae nosiBrsieTCca AnanoroBoe OKHO 3adaudu.

OnemeHT pguanora «BbixogHas  nonb3oBaTenbckas — KapTa»
oTobpakaeT MMsi BbIXOAHOW NMONb30BaTENbCKON KapTbl.

AnemeHT gmnanora «O6bekTbl rmaporpacdum otobpaxaeT KONMYeCTBO
obpabaTbiBaeMbIX NIUCTOB M OOBHEKTOB.

OnemeHTbl gnanora «JIMHUM BogoToka», «lnowaaHble o6bekTbl C
YKIOHOM», «[nowagHble 06beKkTbl C MOCTOSAHHBIM YPOBHEM> MO YMOSYaHWUIO
nomedyeHbl Ha nonb3oBaTenbckon kapte kogoMm 31420000 (nogsemMHble
pekn). Kog MOXXHO N3MEHUTD.

Pexunm «[lonyck no cBogke OOBLEKTOB MO paMKE CMEXHbIX JIMCTOB»
3agaeT Aonyck B MUNIMMETpPaXx KapThbl.

Pepaktupyemoe none «4mcno UmMKNoB MHTEPNONSUNN» 3a0aeT YNCHO
MOBTOPHbLIX MHTEPNONsUMA OOBbEKTOB, C Y4ETOM BbICOT, BbIMMCMEHHbLIX Ha
npegbigyLLen MHTEPNonsiLmm.

onemeHT gnanora «CoctosiHne obpaboTku» oTobpakaeT cocTosdHNE
006paboTkM NcxoaHbIX O6BEKTOB N OOBHEKTOB NOSIb30BATENBCKOW KapThl.

Monb3oBaTenb AomkeH BbiOpaTb CAWCOK 0OBLEKTOB, KOTOPbIM
Heob6xoanmo NpMUCBOUTL KoopAnHaTy H, HaxaB pexxum «PunbTp».

Mpouecc o06paboTkn WMHpOpMAaLMM HauYMHAETCs nocrne HaxaTus

pexnma «BbInoSHUTb».
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Ons BbluucneHMst obbema BogoemMa Mo MaTpuule  Croes

SE

ncnonb3yetTca WUHCTPYMEHT , C TMOMOLLbI KOTOPOro Mpou3BOAAT
BbluMcCreHne obbema ykasaHHon obnacTtu (Bcer matpuupbl, obbekta n ap.)
Nno JaHHbIM MaTpULbl penbeda UM maTpuubl Ka4ecTB (B JAaHHOM criyvae -
rnybuH Bogoema).

Mocne BbiGopa Ha3BaHMA MaTpuupbl U3 «CnmMcka MaTpuu» 1 ykazaHus
obnactu anga pacdeta obbema HeOGXOANMO HaxaTb pexum «BbibpaTb».

Bbluucnenme obbema npom3BOOUTCA MpPUM  HaxaTum  pexuma
«Paccuntatb».

PesynbTatbl pacdeta ykasaHHoOM obractm  BbIBOOATCA B
NH(POPMaLIMOHHOE OKHO «Pe3ynbTaT».

Mpun BbluMCNEHMM oObema No maTpuue cnoes B Tabnuuy 3aHocuTCA
obvem kaxgoro cnos. Homep, Tvn maTtpuubl M obnacte Ana pacdeTta
coxpaHsaTcs B danne ¢ pacwmpeHnemM «INI» 1 BoccTaHaBnmMBaroTCs Npu
nocnegyoLien sarpyske.

MocTpoeHne maTpuubl kadecTB (Hanpumep, rmybuH Bogoema) MoxeT
ObITb BbINOSIHEHO MO HECKOSIbKAM TUMNaM WMCXOOHbIX AaHHbIX: BEKTOPHOM
KapTe, TekcToBoMYy dpanny n Tabnuue 6a3bl JaHHbIX.

[na co3gaHuWs MOBEpPXHOCTM YKIMOHOB Bopocbopa ucrnonb3yeTcs

WNHCTPYMEHT g KOTOPbIA NO3BOMSIET NMOCTPOUTL MOBEPXHOCTb YKIOHOB,
ncrnonb3ys AaHHble O penbede Ha OCHOBe MaTpuLbl BbICOT. B anemeHT
mMaTpuLbl NOMeLLaeTCcs CpefHee UMM MakcMMmaribHoe 3HayeHMe YKIoHa B

rpagycax Mexay COCeAHUMU SYerikamn MaTpuLbl BbICOT.

PesynbTaT coxpaHdeTcs B mMatpuyHonm dpopme. [lapameTpsbl
oTobpaxeHnss 3agaloTca B OUANoroBOM OKHe: YCTaHaBNUMBAETCH YUCNO
LUBETOB OTOBpaxeHus, UX rpajgaums B 3adaHHOM AuanasoHe. TOYHOCTb

MaTpuLbl yka3blBaeTCsl B METPax B OkHe «Pa3mep anemeHTa».
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Mma  «BbixogHoro cphavna»  (MaTpuubl  YKIOHOB)  3ajaeTcs
aBTOMAaTMYECKM W COCTOUT M3 MMeHM anna KapTbl, Ha KOTOpPOW
Nnpov3BOANNIOCL MNOCTPOeHMe C [fobaBneHnem pacwmpeHus «MTQ».
HasBaHuve danna moxeTt ObiTb UIBMEHEHO NONb30BaTENEM.

Mpn ycnewHoM 3aBepLleHMM MpoLecca NOCTPOeHUs npegnaraeTcs
YCTAHOBUTb [ManasoH 3HAYeHUA MWHMMYyMa W MakCMMyma, pearnbHO

COOTBETCTBYHOLUNIA Pe3yNbTUPYHOLLUM AAHHbLIM.

C nomoubto MHCTpyMeHTa «CTaTUCTUKa MOBEPXHOCTU»
MOXHO MONYyYUTb CTAaTUCTUKY MaTpuubl YKIOHOB, W3 KOTOPOM
nonb3oBaTtenb BblOUpaeT cpegHee 3Ha4YeHUe u Mnory4vyaeT cpeaHun
YKIMOH CKIOHOB Bogocbopa. ObnacTtbio pacyeTa BbIOMpaeTcsa KOHTYP

Bogocbopa
9.4 Komnnekc ruaponoru4eckmx 3agayd

9.4.1 OtpacneBoe npunoxeHue ans NMC «NaHopama» — «Komnnekc
rmgponornyecknx 3agay» [12] npegHasHayeHO AN OUEHKM YUCNEHHbIX
XapakTepuCTMK BOAOHAmMOSIHEHMST 3a4aHHOro BoAOEMa NpU M3MEHEeHWUU
YPOBHS Nogbema BoApl, a Takke A51s NonyyYyeHns rpadomyecknx 4oKyMeHTOB,
COOTBETCTBYHOLLMNX Nofy4YeHHbIM YUCNEHHbIM XapakTepucTmKam.
UncneHHbIMN XapakTepucTMKkamu BOOOHAMOMHEHUA SABASKOTCA: Nnowaib
HanonHeHHon obnactn, ob6bemM BoAbl B HaMonHeHHoW obnacTtuy,
baturpadumyeckas n o6bemMHas KpUBbLIE.

[nsa BbINONHEHMS1 KOMMNEeKca rmaponornyecknx 3agad Heobxoauma
BEKTOpHAasi KapTa C AaHHbIMK O penbede obnacTv, COOTBETCTBYIOLLEN AHY
paccmatpuBaemoro 6GaccenHa. Mopenvpyemasi obrnactb MOXeT ObiTb
3afaHa nnowagHblM UM 3aMKHYTbIM JIMHEWHbIM OOBEKTOM BEKTOPHOWN
KapTbl.

Pe3yanaTaM|/| BbIMOJIHEHNA KOMMNMEKCa 3aday ABNATCA:
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- YACNEHHbIE XapaKTepUCTMKN BOAOHAMNOMHEHUS MpPU  U3MEHEHUU
YPOBHS NOAbEMA BOAbI, COXpaHEHHble B 6a3y AaHHbIX;

- rpacomMkn  M3MEHEHUA M MACCMBbl  3HAYEHUN  YMCMEHHbIX
XapakTepuCcTMK B 3aBUCUMOCTM OT YPOBHSA NoabeMa BoAbl;

- aHHble NPOUNNPOBaHUA HanonHeHHoON obnacTu, BblAaHHblE Ha
nevyaTtb U COXpaHeHHble B rpadudeckune popmaTsl;

MaTtpuubl penbeda W Ka4yeCTBEHHbIX XapaKTEepUCTUK BOAHOrO
GacceriHa moryT ObiTb CO34aHbl MO BEKTOPHOW KapTe WX 3arpy>KeHbl U3
BHeLWHNX popmatos, Hanpumep «GeoTIFF2, «IMG», «GRD», «XYZ» u ap.

MpunoxeHne obecneymBaeT NOCTPOEHME nMpodunen C Yy4eToM
OTHOCUTENbHbIX BbICOT U rMyOuH.

Pesynbtatbl paboTbl  NPUNOXEHUSs MOryT ObiTb  COXpaHEHbI

cpeacTBaMu AOMNONHUTENbHON naHenu «OTYeTbl».

[na Bbl3oBa NPUMOXEHUS CneayeT BbINOMHUTL  MYHKT  MEHIo
«3apaun\3anyck MNpuUNoXeHWn», Oanee B CNUCKE MNPUNOXEHUA BbiGpaTb
«Komnnekc ruaponornyeckux 3agauy». [punoXeHWo COOTBETCTBYET

naHenb, M306paxeHHast Ha pucyHke 9.6.

Komnnexc runponoruveckus sagay B
Eo Dy G| ® i
] x| | e B

PucyHok 9.6 — maBHas naHenb KOMMNIeKca rmaporornieckmnx 3aaay

A

MaBHas naHenb «Komnnekca rmaponorMyeckux 3agady» COAEpPKUT
KHOMKW Ansi Bbl30oBa NaHenen, Oo0beaMHSIIOWMX TPYnnbl MHCTPYMEHTOB
nonyyeHusi, 006paboOTKM U OUEHKNM  YUCNEHHbIX  XapaKTepUCTUK

BOJOHaNoNIHeEHNs 3adaHHoro baccenHa.
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‘_‘ — naHenb «Co3gaHne maTtpuu» NpegHasHadeHa Ans Co3aaHus

perynsipHbiX Moaenei noBepxHoOCTel - MaTpul BblicoT dhopmaTta «MTW» 1

MaTpuL kadecTB popmaTta «MTQx». [NaHenb coaepXnT MHCTPYMEHTBI:

MAP

«Co3gaHme maTpuupbl BbICOT MO KapTe;
HGT

«3arpyska matpuy BbicoT 13 gpopmaTtoB SRTM unu GeoTIFF»;
GRD_

«3arpyska maTtpuy, BbicoT u3 cpopmatos GRD unu ASClI»;
MAP..

«Co3gaHne maTpuupbl Ka4ecTBy»;
IXT

«3arpyska matpuy, 3 oopmata TXT».

Al

OHeHKMqMCﬂGHHHXXGp&ﬁEpMCTMKBOﬂOHaHOHHeHMﬂ3aﬂaHHOK)6aCCGMHa

— naHenb «BogoxpaHunue» npegHasHadeHa ANS NONyYeHUs U

N COOEPXKUT MHCTPYMEHTbI:

2
&

«PacyeTbl N0 MaTpuLe AHa BOAOXPaHUMMLLAY;
«[lMocTtpoeHune Habopa maTpuy, ryGuH»;
2]

«BblyncneHunsa no Habopy matpuy, rnybuH»;

ﬁ «padnk N3MEHEHUI YNCTTEHHBIX XapaKTepUCTUK

BOOOHAMOJTHEHUA».

o
(3
B

4 "

— naHenb «Co3snaHne oBGBLEKTOB» MNpedHasHayeHa ONns co3gaHus
N30SMHWUIA U MOSNIMFOHOB MO CETOYHLIM MOAENSIM NMOBEPXHOCTEN, a Takke Ans

co3aaHus NnowaaHbIX 06 bEKTOB C NOMOLLbIO MHCTPYMEHTOB:
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iz

«Co3aaHne U30n1HUIA No MaTpule;

Eir

«Co3aaHne NonvroHoB No o4HOPOAHLIM 30HaM MaTpuLL».

El

TOMOMOMMYECKMX OTHOLWEHUN OOBLEKTOB, MOCTPOEHUS npodumnen c

— naHenb «AHanms» npegHasHa4v4eHa and onpeaeneHund

COBMECTHbIM WCMOMb30BaHNEM CETOYHbLIX MoAerien ﬂOBerHOCTeVI n
obbekToB BeKTOpHOVI KapTbl, a TakKkKe Ona nojiydeHnda CtaTtUuCtnvecknx

XapaKTepuCTUK MOBEPXHOCTEN M AN AEMOHCTPauuM BPEMEHHbIX PSA0B

AaHHbIX 3NIEKTPOHHOW KapTbl. [1aHenb COAepXXUT MHCTPYMEHTbI:

cmd

«[Mpodurnb ¢ y4eTOM OTHOCUTENBHbIX BbICOT U FIyOUH»;

«[pounb MaTpuLbl KAYECTB MO FINHUNY;

«CTaTncTmka noBepxXHOCTUN».

— naHenb «Omyemabl» NO3BONSET onpeaensTb nepeyeHb OO BHLEKTOB
KapTbl, yOOBNETBOPSAOLLMX 3a4aHHbIM YCNOBUSM N COXPaHATb pesynbTaThl
B Buae TekctoBoro cpamna. [MaHenb «OTYyeTbl» BLIMNOMAHSAET 3KCMOPT
BEKTOPHOW KapThbl B 0OMeHHble dpopmaThbl «SXF», « TXF», «DIR». NmetoTcsa
cpeactBa And  COXpaHeHua  u3obpaxeHun  oparMeHTOB  KapTbl,
COOTBETCTBYOWMX rabaputam BblAeNEHHbIX OOBLEKTOB, a Takke Aang
dopMUpoBaHUA oT4HeTa, coaepxawero 0606LEeHHY0 WHopMaumo Mo
BblAeneHHbIM 06bekTam KapTbl C MOMOLLbIO MHCTPYMEHTOB:

«CTatncrtuka BblAENEHHbIX>»,
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-

=
: «COXpaHUTb KaKk ...»;
#EMF «Coxpanntb EMF gns BblaeneHHbIX hparMeHTOB;
EE .
L2 «CBOAHbIN OTYET MO BblAENEeHHbIM;
.o
aW «3anuck 06LEKTOB B OTYET.

9.4.2 [1ns BbIMUCNEHNS MOPEOMETPUYECKNX XapaKTEPUCTUK BOLOEMOB

ncnonb3yeTca MHCTPYMEHT «Pac4éTtbl no MaTpuue AHa BogoxpaHunuila» Ha

=

BbluncneHma BbINONHATCA B Aumanore «BblumucrneHve nnowagn um

naHenn « BO[J,OXpaHI/IJ'IVILLI,e »

obbema no maTpuue AHa BOAOXpaHWUNULWAa» (PUCYHOK 9.7).

[na BbINOMHEHUA pacyeToB MO MaTpuue [OHa BOAOXpaHUNULA

HeobxoanMOo Hanuumne OTKPbITON MaTpuubl penbeda gHa dopmaTta «<MTW».

BbluncneHnst BLINOMHAKTCSA C WUCMNONb30BaHUEM Ha6opa OTMETOK

BbICOT, COOTBETCTBYOLNX YPOBHAM nNoabeMa BOAbl B KOJIOHKE «Fny6|/|Ha».

B npouecce BbluMCTEHWIA NOCNeAoBaTENBHO ONpeaensalTcs nnoLlaamn
3epkana u obbembl BogoxpaHunuwia. [QuanasoH ypoBHeWn nogbema BoAbl

MoXeT 6bITb 3aaaH B pexnmax « MuHumym» n «Makcumymy».
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r— MNapamMeTpe! BEYMCIEHUE (1) Oanacte

bl bHragr |1 05.00 War ypoeHA Mo BEICOTE IU.5 Bect patioH |

Mo koHTYpy |
b akchray |235.5 Bcero ypoeHei 262 Mo otberty |

RN M nowane(ke. k] Cp.nnowags(ke.ki 0 fsém ciod,[mn Dfeém obw i b CpegHan raydud. Maowage Men % ot now s + |

105.00 0.08 0.08 0.00 0.00 0.00 000 0.00 -
105.50 0.09 0.08 0.04 004 0.47 90.00 100.00
106.00 011 010 0.05 009 0.45 107.50 9773
106,50 012 011 0.08 015 0.48 115.00 9787
107.00 012 012 0.08 021 0.48 12250 98.00
107,50 014 013 0.07 028 0.47 4750 33493 -
ol | i

— MmA Ba361 LaHHEN 017 pESYNETATOE
|D:\F'odolsk_‘l [hData MthGeomon_kit dbf

BrnoaHuTe | B Excel | Brivag | Morows |

Pl/lcyHOK 9.7 — ,El,manorosoe OKHO AJ14 BblMUCIIEHUA Nnowaan n obbema no
mMmaTtpuue penbe(ba AHa BOOOXpaHuuiia

Mpn atom cnocobe NOCTPOEHMs KPMBOM OOBLEMOB BOAOXPaHUNMLLA

npennonaraeTcd, YTo ypOBEeHb BOAbl B BOOAOXPaAHUITULLIE TOPU3OHTAlEH.

PesynbTaThbl Bbl4MCNEHMI NO MaTpuLe penbeda gHa HakannmeakoTcs
B Tabnuue 6a3sbl AaHHbIX M C NOMOWb pexnma «B Excel» moryT ObiTb

coxpaHeHbl B doopmaTe Tabnuubl «Excel».

nOCTpOGHVIe Ha60pa mMaTpuy FJ'Iy6VIH BbIMNOJIHAETCA B OWNaNioOroBom

pexunme «lMocTpoeHne Habopa maTpuy, rnyouH» (pucyHok 9.8).
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x

 McrooHan noeepsHoCTE
ID:\Data\Hydro\gpoBeHb.mtw j

NuanazoH seicor (112,50 12618 Paztep 3 nemeHra [m] [2.00

— Mt Hatiopa tASTpML FAYEKH
|D:‘\Data‘\Hydro\gpnBeHb _I

[ AOCOAKDTHEIE BBICOTEI HAt0Pa YPOBHERN 06nacTe NocTpoEHKA MrmeHa dainos Hatopa
B = yposeHe_114.00 mtg ﬂ
Murinanehan eeicora  [[EERE ECb palioH | spooore_115.00miq
yposeHe_116.00.mtg
Makcuraneran seicota [12500 Mo koHTupy | ypoBeHe_117.00.mtg ﬂ
War no BeicoTe |1 Jii] Mo oftexty | Beoero dafinos |12

| 0z

BenoaHHTE | Berson | Mool e |

PucyHok 9.8 — [InanoroBoe OKHO AN NOCTPOeHNst Habopa maTpu, rnyouH

Bblumcnerus no Habopy maTtpuL, rnybrH BbINOMHATCS B AXANOroBOM

OKHe «BbluncneHns no Habopy maTpul, ryouH» (pucyHok 9.9).

BeluncneHwa no Habopy maTpyy rayoun x|

— Hatiop marpuu rayduH

IgpoBEHb LI

JoGaEHTE B MMA HAG0pa NpK 3aMMcH B Ga3Y 43HHEIX
(IHBaHbKDBD Teryuas gata i Bpeme [ |

— MNapareTpbl BEIMMCASHUEA [t] ———————— OfnacTe BRIMHCASHMN

A LAHLARAY A I'I‘IB.UD [ = I |124.DD Eece patioH I Mo koHTypy I
Wl ar ckaHWpOEaHWA B NNaHe |2.UD Mo offeekTy I

— Boero gaiinoe Hatopa - 13

HMraa afna Mnowagk [Ke.m] O i [ky6.r]
¥poEeHEs_ 12000 mtg E004039 & S3878E0 ;I
FroeeHs_1Z0. 50 mtg 2925404 13932957
Fpoeens_121_ 00 mtg 12801952 19E3EL7E9
¥poEeHs_ 12150 _mtg 18696616 ETSEDIIZ
FroEeHs_ 122 00 mtg Z70043216 39920243
Fpoeens_ 122 50 _mtog FEE14972 E55345782
¥poEeHs_ 123 00 mtg 45053704 T798180Z8
103515117

FRoEeHE lZ3.50.mtqg EEZZLEZEE

= 191& 120 42

ypopens_124.00

— HrA Basbl 0aHHBIR 409 pESYNETATOE
|D:\Data\Hydro\Tono_mtqkit.dbf

COMpaHWTE pE3YNETATE B Ga3Y AaHHEE W

I T

BrinoanuTe | Brion I MomMowe I

PucyHok 9.9 — [InanoroBoe OKHO Bbl4MCIEHUIA NO HaBopy mMaTpuL, riy6uH
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[ns BbluucneHnn no Habopy matpuy rmyobuH HeobxogmMmo Hanun4vme
OTKPbITbIX MaTpuy rmybuH, COCTaBMnAWLWMX paHee co3daHHble Habopbl.
BbluncneHmsa BbINONHAKTCA No matpuuam rnybuH Habopa, 3agaHHOro B
pexunme «Habop maTpuu, rnyouH».

PesynbTaToM BbIYUCIIEHUN ABNAIOTCA MAcCUBbl 3HAYeHUI nnowanemn
n obbemoB obnactu BOAOHANOMHEHUs. YMCNO 9NemMeHTOB MaccuBa
nnowagen m obbemMOB onpedensieTcsa KoNM4ecTBOM MaTpul rnyouH,
COCTaBIAOLLMX aHanM3npyemblin Habop.

Monyyaemble pe3ynbTaTbl BbluMCIEHMI ByayT 3aBUCETb OT 3HAYEHNS,
3afaHHoro B pexwume «Llar ckaHnpoBaHusi B nnaHe». [Npun yBenuyeHmm wara
CKaHWPOBAHUS MPOLLECC BblMUCIIEHUIN OyaeT BbLINOMHATLCA ObiCTpee, HO
AOCTOBEPHOCTb Pe3ynbTaToB CHU3UTCS.

BbluncneHms moryT OblTb BbINOMAHEHLI MO  pas3nUyHbIM Habopam
mMaTpuy rmybuH, a Takke C pasNU4YHbIM LUAroM CKaHMpOBaHMSA B NnaHe.
PesynbTaTbl BblYMCNEHWUIA MOTYT HakannmBaTbes B Tabnuuax «DBF» 6a3bl
AaHHbIX, ecnn 3afaH pexnm «CoxpaHuTb pedynbTaTthl B 6a3y AaHHbIX».

[na nocneaytollero NnpocmMoTpa M aHanusa pesynbTaToB MMeEeTCH
BO3MOXHOCTb UX naeHTudmkauum B pexmnve «[JobaBnTtb B MMst Habopa npu
3anucu B 6a3y OaHHbIX».

PesynbTaTbl BblYMCNEHWUA COXPaHAOTCA B Buae ABYyX Tabnuy 6asbl
AaHHbIX. B nepson Tabnuue copgepxuTcsa onucaHne Habopos maTtpuy,

rny6uH, No KOTOPbLIM ObINM BbINOJTHEHbI BblMMCEHNS (pUCYHOK 9.10).

7= Tono_mtqkit.dbf - d:\Data'Hydro - |EI|1|

File ‘Wew Import Export Tools Help Language

= Olo|lo|o|e|o|lelEaldlals]lsla
BMF) vmobare D [mMToKITNAME [mrocount [mimncatc  [maxcarc [Elemcaic | -

-1 mono_mtqkit.dbf 1 ypoBeHs 2010 03 22 19 02 56 13 118.0000 124.0000 2,0000
ﬁ Tono_mtgstat, dbf | 2 wpoBeHe 2010 03 22 19 04 30 AeCATE METPO 13 115.0000 124.0000 10.0000
3 ypoeeHs 2010 03 23 10 11 07 MeaHeKoED 13 115.0000 124.0000 10.0000
3 1 1150000 1240000 2.0000
13 115.0000 124.0000 2.0000

4 vpoBeHE 2

L4 8 oEeHE 2 | MBaHEKOED

{xBase & M5, Jeb, OLEDE. 4.0 for dEase} | dBase3+ Length:337 Fields:6 Code Page:866 Collate:Mone [5-5 |Cfzs4,0) |

PucyHok 9.10 — VIHbopmaLunoHHOE OKHO MpOCMOTpPa pe3ynbTaToB
BblYMCNEHN NO Habopy maTpul rnyouH
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Bo BTOopon Tabnuue copepkartca MacCuBbl YUCIIOBLIX 3HAYEHUN

BbIYMCEHHBIX XapaKTEPUCTMK - nrowiaaemn n o6bemoB (pucyHok 9.11).

@ Tono_mtgstat.dbf - d:%Data’Hydro ;|g|5|
Fle Wiew Import Export Tools Help Language
B & Hrde JIJIDIDIEIBIELIJI&@.I%I@
# | LoG

) [ |I !SQUARE |woLume |

) ) Tono_mtakit, dbf ) 1&72652 , 0000 52271186320

- Tono_mtgstat.dbf a 1 2242520,0000 4295632, 4550

| 1 2751304 ,0000 5557419.6450

a 1 3997924 ,0000 7345545.4360

a 1 GO04096, 0000 9957519.9000

a 1 955404, 0000 13932956, 1440

a 1 12501952,0000 19595755.4551

a 1 15696616,0000 27920952, 7801

L 1 27004316,0000 39920342.5602

L 1 36614972,0000 SRE34577.0842

L 1 46059704, 0000 F7981801,9227

L 1 52312268 0000 103518116,9420

| 2 1572300, 0000 3224905,5000

| 2 2241600,0000 4292999,6000
o 2 27°79400.0000 5584120.5000 ;I

| +Base 8 M5. et OLEDE. 4.0 For dBase} | dBase3+ Length:52 Fields:3 Code Page:B66 Collate:Mone  |[1-48

PucyHok 9.11 — VIHbopmaunoHHOEe OKHO MPOCMOTpa MacCMBOB
YMCMOBLIX 3HAYEHUN BbIMUCIIEHHbIX XapakTepuUcTmK

,El,anee 3TN Ta6J'IVILI,bI 6asbl OaHHbIX NCNOJb3YKTCA NPU NMOCTPOEHUN
Fpa(*)I/IKOB M3MEHEHUNA YUCINEHHbIX XapakKTeEPUCTUK BOAOHAMOJIHEHUA, a
TaKxe rnpu npocMoTpe 1N aHarnn3e pe3yribTaTtoB.

[na nocTpoeHusi rpacuKoB  BbIYUCIIEHUS  MOPEOMETPUYECKNX

XapakTepuCcTUK BOAOEMOB WCMONb3YEeTCSA WHCTPYMEHT w - «Ipaduk
N3MEHEHUA YUCMEHHbIX XapaKTepUCTMK BOAOHAMOSTHEHUA» HA MNaHenu
«Bogoxpanunuiiey.

PesynbTaTbl nocTpoeHust rpacmkoB oOToOOpaxaloTCa BO BKagkKax
MHopMaumoHHoro okHa «[lnowagb», «O6bem», «CoBMeELLEHHbIE
rpacoumkny (pucyHok 9.12). Kaxxgasa Bknagka cogepXut rpaduk M3aMeHeHus

COOTBeTCTByI'OLLl,eIZ XapakTepuctmukn B 3aBUCUMMOCTU OT YPOBHA noabemMa
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BOAbl, @ TAKKE YNCIEHHbIE 3HAYEHUSsI XapaKTEPUCTUKM C YKa3aHNEM YPOBHEN
N BO3MOXHOCTbIO 3aaHNs eQUHNLbI M3MEPEHWS.

3HayeHuns nnowagen n o6vemo 6epyTcsa 13 6asbl 4aHHbIX, 3a4aHHON
B pexume «Mmsa 6asbl gaHHbIX ANA pes3ynbTaToB» [MANoOroBOro OKHa
NMHCTPpyMeHTa «BbluncneHns no Habopy maTtpuu, rnybuH». Ecnun pesynbTathbl
BbIYUCNEHUA HE COXpaHANMCb B 6a3y AaHHbIX, TO 3HAYeHWs nnowagen u
06beMOB BO3MOXHO nony4nTtb 13 pasgena «MTQKITCALC» carina kapTbl
¢ pacwumpeHunem «INI».

BbluncneHmss moryT ObiTb BbINOSIHEHbI MO  Pa3nMYHbLIM  Habopam
mMaTpuL rnyouH, ¢ pasnu4yHbIM LWaromM, NO3TOMY Ansi NPOCMOTPa U aHanunsa
pe3ynbTaToB BbIYUCNEHNA UMEETCA BO3MOXHOCTb Bblbopa nmeHn Habopa

pe3ynbTaToB B pexume «MmMsi Habopa maTpuL, 1 napaMeTpbl BbIYUCTIEHNS».

IpadKy WIMEHEHWA YMCAEHHBIH HAPaKTEPHCTHE |

I'Inou.tallbl Dﬁ’béml CpenHsa raytHa  COBMEWEHHEIS MPadHKIA |

Mokl Mnowagei, o8 LEMOE 1M CRegHM: TyEMH

126

124

122

120

YROEEHE, M

s

116

114

a 1' CoxpaHiTe KaKl
VE O mnHEYE o F*20 ke kM 0.5 M
MNeuate |
M HABopa MATPHL W NaPaMETPE! BEIYHCNEHHA
MTW Marphua gra 2010.08.24 17:24:21 | War () 05
Yuycno upoeHer (29 YpoeeHe [M):  HusHWE 1125 EepxHHEA (12618

PucyHok 9.12 — IHpopmaLMOHHOE OKHO rpadpnKoB M3MEHEHWNI
YUCIIEHHbIX XapakTePUCTUK BOOOHAMOMHEHUS
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Pexum «CoxpaHuTb Kak» npegHasHayeHa ansg coxpaHeHus rpadmkos
B hopmaTax: «<BMP», «WMF», «<EMF». 'paduk MoxeT ObiTb BbiBeAEH Ha

neyartb.

Ona noctpoeHnss npodunsa C y4eTOM OTHOCUTEMNbHbIX BbICOT U
] )
rmybuH MCnonb3yeTcsd WHCTPYMEHT - «[podmne ¢ y4yétom
OTHOCUTENbHbIX BbICOT M rNyOMH» Ha NaHenu «AHanua»

C nomoLblo OAaHHOr0O WMHCTPYMEHTa OCYLLECTBNSAETCA MNOCTpoeHue
npodunsa NOBEPXHOCTM MO 3aaHHOW JIMHUKU C UCMONb30BaHWEM MaTpuLbl
BbICOT. JIMHUA 3agaeTcst ABYMSI OMOPHbIMU TOYKaMM C MOMOLLbIO HaXaTus
NeBOn KHOMKN MbIWwn (pUCyHOK 9.13).

Pesynbtat oTobpaxaeTcs B OuanoroBoM OKHe B Buae rpaduka.
MnowagHble 06bEKTLI 6€3 OTHOCUTENBHLIX BLICOT Ha rpaduke 0603HaYEHbI
nonMroHamMmu, UBET KOTOpPbIX COOTBETCTBYET LBETYy obbekTa Ha KapTte.
BbicotTa nonuroHa ana obbekTta, MMELWEro OTHOCUTESNbHYK BbICOTY,
paccyYnTbiBaeTCHA C yHETOM OTHOCUTENBHON BbICOTbI OO bEKTAa.

lMepeyeHb OOBLEKTOB, OTOOpaXXeHHbIX Ha rpaduke, 3aHeCeH B
Tabnuvuy. NoctpoeHne npoduns NpomM3BoOANTCA C y4ETOM KPpUBU3HbBI 3eMnu,
€Cnn yCTaHOBIEH COOTBETCTBYOLLMI pexuMm B «[MapameTpax». AbcontoTHasa

BbICOTa paccynTbiBaeTcd no matpuue ¢ HAMMEHbLLUM pa3MepoM 3J1IeMeHTa,

kak bornee TO4YHOWN.

MocTpoense npoduna € YH4ETOM OTHOCHTENBHBIX BBICOT x|

HasgaHue ofberTa | |
OCTPOR

KAMBIL 1 TROCTHUE(M)
AWEOADYEHHOCTE
Her offeekTa

111

4| | _,I o 1000 m 2000 m 3000 m 4000 m
T Beicora (] ; X | 124,003 +| 1225 +| 115.497 Paccroamue M]: | 274316
[oARuEL T 121 000t ]| | Mpeeeuetie | | | FnyGiaa ] £
He uearaer [io1s 148 [e51 [ oF
& : i : KpurisHa cknoHa:
Mapamerpet | Comparsms | [ Mowows || A7 HMocTU I T Kioren, Texyue

PucyHok 9.13 — [lnanorosoe OkHO A1 NOCTPOEHUs Npodunsi ¢ y4eToM
OTHOCUTENbHbIX BbICOT M rMyouH

130



P 52.08.874-2018

Mpn BkntoyeHHOM pexume «Wcnonb3oBate MTQ» Ha rpaduke

oTobpaxaeTcs Npodunb MaTpuLbl Ka4ecTB, BbiIGpaHHOWM 13 cnincka MaTpul,.
B pexume «My6uHa» ykasbiBaeTcs 3HaYeHNE MaTpULLbl Ka4ecTB.

Mpy nepemeleHUn MO NPOMUNIO C MOMOLLBID MbIWN B peXnMax
«BblcoTa» n «PacctosiHne» oTobpaxarTcsi 3Ha4eHUs BbICOT B Ha4anbHOW,
KOHEYHOM U Tekyllerh Toukax npoduns a Takke paccTosiHMe OT Havana
npouna [0 TeKywen Toukm B MeTpax. B pexume «YpoBeHb»
oTobpaxaeTca paccToagHMe OT MOBEPXHOCTM 3emMnu B TEKyLeW TOuKe
npouna A0 NUHUK, COeOVHSAOLWEN HadanbHyld U KOHEYHYK Touku. B

Tabnuue nofceevmBaeTcs 0GBHEKT, KOTOPOMY NPUHAANEXKMUT TekyLlas Todka.

B paHHOM pexunme cyuwectByeT BO3MOXHOCTb I'IOLI,HFITb/OI'IyCTI/ITb
Ha4valnbHYIO, KOHEYHYI0, TeKYLlYy TOYKM Ha onpenerieHHyl BbICOTY. Ons
3TOro HeO6XOD,I/1MyFO BeIIM4YNHYy HYXXHO BBECTW B COOTBETCTBYHOLLEE MNOoJie

«[peBbllLeHnEe».

Mpn Haxatum pexumva «lMapameTpbl» MOXHO BblOMpaTh Ans
oTobpaxeHus LBeTa Npouns, MMHUA COEAUHEHUS HayarbHON-TEKYLLEN-
KOHEYHON TOYeK, racuTb M300paKeHne BCMNOMOraTenbHbIX — JIMHUNA,

ynpaenidaTb BUAMMOCTbLIO niiowaaHbIX OOBbEKTOB.

MocTpoeHne npocuns ¢ HOBbIMU MapamMeTpamyn NPOU3BOAMTCS MpK

HaXXaTun pexmnma «YCTaHOBUTb».

Bo3MOXXHO coxpaHeHue n3obpaxeHnst npodunsa B dannax gopmara
«WMF» n «EMF», 4yTO No3BONAET B farnbHENLEM BbIBECTM N300paXkeHne Ha
nevarb, ucronb3oBaTb B gokymeHTax WORD wu 1.4. [Inga aToro Heo6xoanmo
HaxkaTb pexnM «CoxpaHUTb Kak», BbIOpaTb MMS danna n CoOoTBETCTBYHOLLEE

pacluvpeHme.

[lnsa coxpaHeHus Nnpodunna B TEKCTOBbLIN (hais Nofb30BaTeNb AOMKEH
yKa3aTb AUCKPETHOCTb MPOABMXKEHMSI N0 00bEKTY (Wwar nHtepnonsunn). Mpu

BKIMKOYEHHOM pexunmMme «[leyaTb ANWHLI K HOMepa B (*)al;lj'l» 3anncbiBaloTCA
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HOMep Tekywen Toudkn, koopauHatel X,Y,H u pacctosHMe OT Havana
npouna [0 TeKylwen TOYKM, MPU BbIKNHYEHHOM peXnMe — TOMNbKO
koopauHaTbl. Ecnn BknoveH pexnm «Mcnonb3oBate MTQ» B TEKCTOBbIN

cbaﬁn 3annueTcqa 3Hav4eHne MaTpuLbl Ka4eCTB B TeKyLu,e|7| TOYKeE.

=

NVMHUM».  OCYLLECTBNSIETCS  MOCTPOEHWE  Npochuns  MEeCTHOCTU  C

C NOMOLLUBbK MHCTPYMEHTa - «I'Ipocbmnb MaTpuulbl Ka4eCTB Mo

NCMOMb30BaHMEM MaTpuLbl CMOEB UM MaTpuLbl Ka4ecTB Mo 3agaHHOMY
KOHTYpY (niomaHom nuHum). KoHTyp 3agaetcd OMOpHbIMW  TOYKaMu -
HaxaTMem reBOW KHOMKU MbIlUM U 3aKaH4YMBAETCA OBOWHBLIM HaXaTueMm.
Mpumep WHMOPMALMOHHOIO OKHa Ans nonyyYeHus npoduns maTpuubl

KayecCTB M0 JIMHUK MoKa3aHo Ha pucyHke 9.14.

MocTpoedye npoduna ANA MaTPULE] KAYECTE ﬂ
CRMCoK MaTpL;
ID:IPanorama1 1IDataIData.MtIIGeomon.mtqj 240m _U'_L"_L
Llget npod... | JHaYeHWe Ka4ecTea | 230m L
178.93 220m =
210m
200m -"‘IJI
190 m
180 m | |_‘_‘|
n
170 m 1
[MapareTpe | CoxpaHuTe KaKl Morowe I 0 5000 m 10000 m

PucyHok 9.14 — VIHbopmaunoHHOE OKHO MpocMOTpa npodunst MaTpuubl
KayecTB MO NMHUK

PesynbTaT oToGpaxaeTcs B OKHe B BUAe rpaduka, rae BepTukanbHas
OCb OTMEYaeT 3HayeHne KayecTBa BblOpaHHOM MaTpulbl B YCMOBHbIX
eauHnLax, a ropusoHTanbHas - ANvMHY NMHUKM B MeTpax. MNpu nepemelleHun
Mo NMHUM NPOOMIMPOBAHMS C MOMOLLBID MbIWM 3HAYEHMS1 KadecTBa

BblIOpaHHOW MaTpuLbl YKa3biBalOTCS B TEKYLLEN TOYKE.

MHCTPYMEHT OCyLLECTBNSIET COXpaHeHue mn3obpaxeHus npoduns B

darnax gopmata «WMF» n «EMF», 4yTo no3BonsieT B OanbHenwem
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BbIBECTU N3006pakeHne Ha nedyatb, Ucnosnb3oBatb B gokymeHTax WORD.
[ns aTtoro HeobxoamMmo B pexnme «CoxpaHUTb Kak», BbiOpaTb MM danna

M COOTBETCTBYHOLLEee paClunpeHume.

Ecnv nuHMA, No KOTOpOW CTPOUTCS NPOGUIb, COCTOUT U3 HECKOIbKMX
OMOPHbIX TOYEK, TO M30bpaxkeHne Npodunss MOXET He MNOMECTUTLCS B
NHOPMALIMOHHOM OKHE TMONTHOCTbIO M oTobpaxaeTcss YacTU4yHo. YToObl
NOCTPOUTb NPOUIb MOSHOCTbID, HaXaTUEM MpaBOM  KHOMKA  MblLLM
BbI3blBAETCS BCMNSbIBAOLLEE MEHIO U BbIGUpaeTcs pexmm «OTobpasntb Becb
npocdunb». [Ona otobpaxeHus 4acTu npoduns cyliectByeT obpaTtHas

onepauns — «OTobpasnTb YacTb NPOPUNSA».
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MpunoxeHune A

(cnpaBo4HoOE)

Monbop n npnobpeTeHne KapT U CHUMKOB

CneumanbHbIX NUueH3ni ansa paboTbl ¢ aapodoTO U KOCMUYECKUMM
CHMMKamMn W Tonorpaduyeckummn kaptamm He Tpebyetcs. Kocmuyeckue
CHMMKW C MpPOCTPAHCTBEHHbIM paspelleHnem 6bonee 2 M, aspodoTo u
KapTorpacduyeckne wmatepmansl B Macwtabe 1:100000 u wmenbye
Haxo4ATCA B OTKPbITOM 4OCTyne n npuobpeTatoTcst cBOGOAHO.

KocMunyeckne CHUMKM C  paspelleHneMm nyduwe 2 M, a Takke
Tonorpadudeckne matepuansl B macwtabe kpynHee 1:100 000, asnsatoTca
CekpeTHbIMM M ana paboTbl ¢ HUMKU TpebyeTca nuueHsns dPepepanbHOU
cnyx6bl 6e3onacHoctn PO.

Moabop Tonorpaduyeckmx matepmnanos Heobxoagnmoro maclitaba Ha
BOAHbIN OOBLEKT W ero BOAOCOOPHYK nNnowaab OCyWeCcTBAsSeTcsa Mo
cbopHbiM Tabnuuam, npegcraBndAloWMM cobor KapTbl Gonee Menkoro
mMacwTaba Cc HaHEeCEHHON Ha HWUX pasrpadkor M HOMEHKNaTypow NUCTOB
TOonorpagu4eckmx KapT OQHOrO UM HECKOSTbKMX MacluTaboB (pucyHok A.1).
[nsa onpegeneHns HOMEHKNAaTyp U KONMYecTBa JIMCTOB KapT, NOKPbIBAOLLMX
n3yyaembin Bogocbop, Heo6xoANMMO Ha cOOpHONM Tabnuue OKOHTYPUTb 3TOT
Bogocbop, YTOYHUTBL €ro rpaHuubl No reorpaduyeckon kapte 6Gonee
KpynHoro macwTtaba, a 3aTeM BbInMcaTb HOMEHKNATypy BCEX HEOOXOAUMbIX
NNCTOB KapT.

YupexgeHuss n  opraHumsaumm PocrugpomeTta obGecneumBaroTcs
KapTorpadpuyeckumn  maTepuvanamm  TeppuTopuanbHbIMU  OpraHamu
PocpeecTtpa no 3asBkam.

B 3as1BKy BKNHOYAETCA CNMCOK TUCTOB KapT K CXema UX pacronoXeHus
Ha cbopHou Tabnuue. Ecnn kakon-nnbo NUCT OTCYTCTBYET, OH 00s13aTENbHO
OOIDKEH OblTb 3aMeHeH nuctamu kapT bornee KpynHoro macwrtaba wnm, B
KpanHem cny4dae, NIMCTOM KapTbl bnvkanwero 6onee menkoro macwtaba.
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YcTaHoBMNeHe Hannyusa kaptorpadunyeckux matepuanos Ha TOT Unu
WHOWN panoH, CPOKOB OBHOBIEHMS U NEpPEn3gaHuns X, NonyyeHne ceeaeHumn
O npouClWeawnx WU3MEHeHWsX Ha MeCTHOCTM, 00 u3MeHeHun
reorpapuyecknx HasBaHUN OCYLLECTBNAETCA 4Yepe3 TepputopuanbHble
uHcnekumn PocpeecTpa, BefylimMe cneumanbHble OeXypHble CrpaBo4vHble
KapTbl, Ha KOTOPbIX (PUKCUMPYIOTCA BCE CYLLECTBEHHble W3MEHEHWs,
npovcxogsiime Ha MeCTHOCTH.

Mo Bonpocam npnobpeTeHns kapTorpadu4eckmx MaTepuanos, 3akasa
paboT No co3gaHuto KapT, NaHOB, MATpUL, BbICOT M OPTOGOTOMNAHOB Ha
Tepputopuio Poccnm MoxHO obpaluatbecsa B CneayroLimne opraHnsaunm:

- Pocpeectp. Agpec ueHTpanbHoro otaenenus: 109028, r. Mockea,
yn. BopoHuoBo none, g.4a, ten.: (495) 917-48-52, http://www.rosreestr.ru/.
Tonorpaduyeckune kapTbl 1 NraHbl, OPTOPOTONMAHbI, apXUBHbLIE MaTepuanbl
a3poPOTOCHLEMKM U KOCMUYECKOW CLEMKU MECTHOCTM MOXHO 3akasaTb B
TepputopuarnbHbix opraHax PocpeecTpa;

- ®egepanbHoe  rocygapCTBEHHOE  yHUTapHoe  npegnpuatve
«["ocygapCcTBEHHbIN Hay4YHO-BHEOPEHYECKUN LIEHTP reOMH(OPMaLNOHHbIX
cuctem u TexHonorun» (Pryrl «rocrucueHTtp»). B ®PenepansHom coHae
NPOCTPaHCTBEHHbIX AAHHbIX UMETCA LUMdPOoBbIE ToNorpaguyeckme kapTbl
B Macwrtabax 1:100 000, 1:50000 u 1:25000 Ha Tepputopuio PO,
LM poBble Tonorpadguyeckme nnaHbl macwtaba 1:2 000, undpoBkie nnaHbl
ropogoB macwTtaba 1:10 000, umdpoBble KapTbl M MNfaHbl OTKPbITOro
nonb3oBaHWs, a Takke aHanoroBas KapTorpaduyeckas npoayKLums.
MHdopmauua o npoaykuum M ycriyrax CoAepXuTcs no  agpecy:
http://cgkipd.ru/

Mo Bonpocam npuobpeTeHnsa gaHHbiXx 033 Ha TeppuToputo Poccum
MOXHO obpallaTbCs B crieqyroLime opraHnsaumnn:

- HayuyHbIn ueHTp onepaTtmBHOro MoHuTopuHra 3emnu (HL, OMB3).
MHdopmaumss O  KOCMUYECKMX  CHUMKaxX POCCUMMACKOW  rpynnupoBKu
KOCMUYECKNX annaparos COAEpPXUTCS no agpecy:
http://lwww.ntsomz.ru/zakaz/data. OnepaTnBHbIN OOCTYN K eOuHOMY GaHKy
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AaHHbIx 133 ocywecTtensaetcs yepes eonoptan Pockocmoca no agpecy:
http://gptl.ru/;

- PegepanbHoOe rocygapCTBEHHOE OHOKETHOE YuYpeXOeHne Hayku
NHCTUTYT KocMudeckux muccneposaHun Poccuiickon akagemun Hayk (MK
PAH) - ronoBHOM akageMuU4YeCKUn WHCTUTYT MO WCCNEeLOBaHU W
NCNONb30BaHWIO KOCMWNYECKOro npocTpaHcTBa B NMHTepecax
dyHOaMeHTanbHbIX  Hayk. Ha canmte  wuHCTMTYTa N0 agpecy:
http://smis.iki.rssi.ru cogep»xaTcsi CNyTHUKOBblEe [JaHHble HaUMOHaNbHOro
yrnpaBneHnss okeaHnyecknx n atmocdepHbix nccnegosanun CLUA (NOAA);

- AKUMOHEepHoe obLectso «Hay4Ho-uccnegoBatenbCckui n
npoussoAcTBeHHbIN LeHTp «[lMpupoga» (http://priroda-center.ru/);

- Hay4Ho-nccnegoBartenbckum LeHTp KOCMWYECKOM
rmgpomeTteoponorun "lMnaxeta" (®rby "HWL, "lMnaHeTta") — Beaywas
opraHusauus B cdrepe pasBUTUS KOCMUYECKUX CUCTEM AN MOHUTOPUHra
oKkpyxatowlen cpeapl. EouHasa cuctema pabotbl ¢ gaHHbiMn 133 goctynHa
no agpecy: http://moscow.planeta.smislab.ru/);

- YyacTHble upMbl, sBRAOLWMecs AUCTpubbloTepammn 3apybexHbIX
komnanun. Hanpumep, «Cos3oHg» (http://sovzond.ru/), «CkaHIKC»
(http://catalog.scanex.ru) v ap.

Beaywme mexayHapogHble LEeHTPbl pacnpoCTPaHSAT KOCMUYECKne
CHUMKN 4epe3 VIHTepHeT, C KOTOpPbIMM MOXHO O3HakoMUTCs, npuobpecTw,
nnbo 6ecnnaTHO NoONy4YMTb Ha UX cepBepax, B TOM YuChe:

- leonornyeckas cnyxba CLIA (USGS) cooepXuT apxmBbl CHUMKOB
Landsat (http://glovis.usgs.gov/). lNogpo6Hasi MHCTpykuua no paborte c
apXxMBOM, pacnosioXXeHa no agpecy - https://earthexplorer.usgs.gov/;

- EBponerickoe kocmuueckoe areHTcTBO (ESA) cogepXuTt apxvsbl
AaHHbIX Sentinel (https://earth.esa.int/).
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PucyHok A.1 — MexayHapoaHasa pasrpacdhka nuctoB kapTbl Macwtaba 1:1 000 000
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MpunoxeHune b

(cnpaBo4HoE)
BcnomoraTtenbHble Tabnuubl

Tabnunya b.1 — OnuHel gyr napannenen n mepuanaHos

wpor. [ IO ] s, [ I T
rpanyc KM KM rpanyc KM KM
0 1113 20 104,6

110,6 110,7
1 111,3 21 104,0

110,6 110,7
2 111,3 22 103,3

110,6 110,7
3 111,2 23 102,5

110,6 110,7
4 111,21 24 101,8

110,6 110,8
5 110,9 25 101,0

110,6 110,8
6 110,7 26 100,1

110,6 110,8
7 110,5 27 99,3

110,6 110,8
8 110,2 28 98,4

110,6 110,8
9 110,0 29 97,4

110,6 110,8
10 109,6 30 96,5

110,6 110,9
11 109,3 31 95,5

110,6 110,9
12 108,9 32 94,5

110,6 110,9
13 108,5 33 93,5

110,6 110,9
14 108,0 34 92,4

110,6 110,9
15 107,6 35 91,3

110,7 111,0
16 107,0 36 90,2

110,7 111,0
17 106,5 37 89,0

110,7 111,0
18 105,9 38 87,8

110,7 111,0
19 105,3 39 86,6

110,7 111,0
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lNpodormkeHue mabnuups! 6.1

P 52.08. 874-2018

OnvHa gyrv B 1 rpagyc

OnvHa gyrv B 1 rpagyc

Wupora, napanneny, | MepuauaHsl, Lupora, napannenw, | MepuauaHbl,
rpagyc M oy rpapyc KM KM

40 85,4 1115
111,0 63 50,7

41 84,1 111,5
111,1 64 48,9

42 82,9 111,5
111,1 65 47,2

43 81,5 111,5
111,1 66 45,4

44 80,2 1115
111,1 67 43,6

45 78,8 111,5
111,1 68 41,8

46 77,5 111,6
111,2 69 40,0

47 76,1 111,6
111,2 70 38,2

48 74,6 111,6
111,2 71 36,4

49 73,2 111,6
111,2 72 34,5

50 71,7 111,6
111,2 73 32,6

51 70,2 111,6
111,3 74 30,8

52 68,7 111,6
111,3 75 28,9

53 67,1 111,6
111,3 76 27,0

54 65,6 111,6
111,3 77 25,1

55 o4 111,7
111,4 78 23,2

56 62,4 111,7
111,4 79 213

57 60,8 111,7
111,4 80 19,4

58 59,1 111,7
111,4 81 17,5

59 57,5 111,7
111,4 82 15,5

60 55,8 111,7
111,4 83 13,6

61 54,1 111,7
1115 84 11,7

62 52,4 111,7
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OkoHyaHue mabnuubi 6.1

OnvHa gyrv B 1 rpagyc

OnvHa gyrv B 1 rpagyc

Wpora, napannenu, | mepuauatbl, Wpora, napannenu, | mepuauatbl,
rpanyc KM KM rPanyc KM KM
85 9,7 88 3.9
111,7 111,7
86 7,8 89 19
111,7 111,7
87 5,8 90 0
111,7
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Tabnuua bB.2 - Tnowagu nomnen, 3akniOYeHHbIX Mexay napannensamv u
mMepungnaHamm
WnpoTsl, Mnowaan nonen, km?
rpanycel 1°X1° 2°X2° 4°X4° 5°X5° 10°X10°
0-1 12308,90 492283
12 12305,25 196 800* .
23 12297.95 | 49169,9 307 400
34 12287,01
45 1227242 | 49053,2 1224 900*
5.6 12254,19 195 900
6-7 12232,33 | 488783
7-8 12206,83 305 100
89 1217771 | 48645,3
9-10 12144.97 194 000
10-11 12108,61 | 483545
11-12 12068.66
12-13 1202511 | 480062 300500
13-14 11977.98 191 200
14-15 11927.28 | 47600,6 1188 600
1516 11873,01
16-17 1181520 | 471381
17-18 11753.86 187500 | 293800
18-19 11689.00 | 46619,3
1920 11620,63
20-21 11548,78 | 460445
21-22 1147346 182 900
22-23 11394.68 | 454143 284 800
2324 1131248
2425 11226,86 | 447294 1116 900
2526 11137,85 177 400
26-27 1104548 | 43990,5
27-28 10949,76 273700
2829 1085071 | 43198,2
29-30 10748,37 171 100
30-31 10642,76 | 423533
31-32 10533,91
32-33 10421.84 | 414568 260 500
3334 10306,58 163 900
34-35 10188.16 | 40509,6 1011500
3536 10066,62
36-37 9941,99 | 395125
37-38 9814.29 156 000 | 245300
3839 9683,56 | 384668
39-40 9549,85
40-41 941317 | 373735
4142 9273,58 147200 | 228200 | 875100
4243 9131,11 | 362338
4344 8985,79
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OkoHyaHue mabnuusbi b.2

WnpoThl, Mnowaamn nonewn, kw2

rpagycel 1°X1° 2°X2° 4°X4° 5°X5° 10°X10°
44-45 8837,67 35048,9
45-46 8686.79 137 700
46-47 8533.19 | 338202
e 8376.93 209 400
48-49 8218.01 | 325491
49-50 8056.52 127 600
50-51 7892.49 | 312369
51-52 7725.96
52-53 7556.99 | 298852 188 900
5354 7385.63 116 800
54-55 721192 | 284957 711 500
55-56 7035.91
56_57 6857.67 | 270698
57-58 6677.23 105400 | 166900
5859 6494.67 | 256094
59-60 6310.02
60-61 6123.35 | 241161
61-62 5934,71 93 400
62-63 5744.16 | 225918 143 600
63-64 5551.76
64-65 5357,57 | 210385 525 300
65-66 5161.65 81 000
66-67 4964.07 | 19457.9
67-68 4764.87 119 100
68-69 456413 | 17852.1
69-70 4361.90 68 200
70-71 415826 | 16223.0
71-72 3953.26
72-73 3746.97 | 14572.9 93 600
73-74 3539.47 55 000
74-75 3330,80 | 129037 322 200
75-76 3121.05
76-77 291028 | 112177
77-78 2698.55 41 500 67400
78-79 2485.94 9516,9
79-80 2272.51
80-81 2058.34 7803.7
81-82 1843,50 27 800
82-83 1628.04 6080 2 40 700
83-84 1412.05
84-85 1195.60 4348,7 108 600
85-86 978,76 14 000
86-87 761,59 26115
87-88 544,17 13600
88-89 326,57 870,9
89-90 108,87
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Pa3smepbl pamMok 1 nnowiagen nucToB Tonorpaduyecknx KapT Maclutabos
1:50 000 1 1:100 000 npuBegeHbl B Tabnuuax 6.3 n b.4.

B tabnuuax 5.3 1 b.4 npuHaThl cnegyowme 0603HaveHns:
- B— wuporta B rpagycax v MUMHyTax;
- @ — CeBepHas UNn KXKHasA pamku;
- ¢ — 3anagHasi U BOCTOYHas pamku;
- d — AmaroHarnb B CaHTUMETpaXx;
- P— nnowagb B kBaapaTHbIX KUITOMETpax.
Pa3smepbl pamok n nnowagen nUCToB AaHbl 6e3 MOnNpaBOK 3a WCKaXeHue
npoeKumn.

Tabnnuya B.3 — Pasmepbl pamok 1 nnowagen nuctos Tonorpacnyveckmx Kapt
macwTaba 1:50 000

B a [ d P B a c d P
32°0' | 47,25 35°0' | 45.64
36,96 | 59,95 | 436,21 36.98 | 58.71 | 421.58
10 47,16 10 45,55
36,96 | 59,89 | 435,43 36.98 | 58.64 | 420.73
20 47,08 20 45.40
36,97 | 59,82 | 434,64 36.98 | 58.57 | 419.88
30 46,99 30 45,37
36,97 | 59,75 | 433,85 36.98 | 58.49 | 419.02
40 46,90 40 45.27
36,97 | 59,69 | 433,06 36.99 | 58.43 | 418.16
50 46,82 50 45.18
36,97 | 59,62 | 432,26 36.99 | 58.35 | 417.30
33°0' | 46,73 36° 0" | 45.08
36,97 | 59,55 | 431,46 36,99 | 58,28' | 416,44
10 46,73 10 44,99
36,97 | 59,48 | 430,66 36,99 | 58,21 | 415,57
20 46,55 20 44,89
36,97 | 59,41 | 429,85 36,99 | 58,13 | 414,69
30 46,46 30 44,80
36,97 | 59,34 | 429,04 36,99 | 58,06 | 414,69
40 46,37 40 44,70
36,98 | 59,27 | 428,22 36,99 | 57,98 | 412,94
50 46,28 50 44,60
36,98 | 59,20 | 427,40 36,99 | 57,91 | 412,05
34° 0" | 46,19 37°0' | 44,51
36,98 | 59,13 | 426,58 36,99 | 57,84 | 411,17
10 46,10 10 44,41
36,98 | 59,06 | 425,76 36,99 | 57,76 | 410,27
20 46,01 20 44,31
36,98 | 58,99 | 424,93 36,99 | 57,69 | 409,38
30 45,92 30 44,21
36,98 | 58,92 | 424,10 36,99 | 57,62 | 408,48
40 45,83 40 44,12
36,98 | 58,85 | 423,26 37,00 | 57,54 | 407,58
50 45,74 50 44,02
36,98 | 58,78 | 422,42 57,47 | 406,68
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lNpodormkeHue mabnuups! 6.3

B a c d P B a c d P
38°0" | 43,92 41°0' | 42.07
37,00 | 57,39 | 405,77 37.02 | 56.00 | 388.84
10 43,82 10 41.96
37,00 | 57,31 | 404,86 37.02 | 55.92 | 387.87
20 43,72 20 41.86
37,00 | 57,24 | 403,94 37.02 | 55.84 | 386.89
30 43,62 30 41.75
37,00 | 57,16 | 403,03 37.02 | 55.76 | 385.91
40 43,52 40 41.64
37,00 | 57,08 | 402,11 37.02 | 55.68 | 384.93
50 43,42 50 41.53
37,01 | 57,01 | 401,18 37.02 | 55.60 | 383.94
39°0' | 43.31 42°0' | 41.43
37.01 | 56.93 |400.25 37.03 | 55.53 | 382.95
10 43.21 10 41.32
37.01 | 56.86 | 399.32 37.03 | 55.44 | 381.96
20 43.11 20 41.21
37.01 | 56.78 | 398.38 37.03 | 55.36 | 380.97
30 43.01 30 41.10
37.01 | 56.70 | 397.44 37.03 | 55.28 | 379.97
40 42.90 40 40.99
37.01 | 56.62 | 396.50 37.03 | 55.20 | 378.96
50 42.80 50 40.88
37.01 | 56.64 | 395.56 37.03 | 55.12 | 377.96
40°0' | 42.70 43°0' | 40.77
37.01 | 56.47 | 394.61 37.03 | 55.04 | 376.95
10 42.59 10 40.66
37.01 | 56.39 | 393.65 37.03 | 54.95 | 375.94
20 42.49 20 40.55
37.01 | 56.31 | 392.70 37.03 | 54.87 | 374.92
30 42.38 30 40.44
37.02 | 56.23 | 391.74 37.04 | 54.80 | 373.90
40 42.28 40 40.33
37.02 | 56.16 | 390.78 37.04 | 54.72 | 372.88
50 42.17 50 40.22
37.02 | 56.08 | 389.81 37.04 | 54.63 | 371.85
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lMpodomkeHue mabnuub! 5.3

B a c d P B a c d P
44° 0" | 40.10 47°0' | 38.03
37.04 | 54.55 |370.82 37.06 | 53.06 |351.77
10 39.99 10 37.91
37.04 | 54.47 |369.80 37.06 | 52.97 | 350.68
20 39.88 20 37.79
37.04 | 54.38 | 368.76 37.06 | 52.89 | 349.59
30 39.76 30 37.67
37.04 | 54.30 | 367.72 37.06 | 52.80 | 348.49
40 39.65 40 37.55
37.04 | 54.22 | 366.68 37.06 | 52.72 | 347.40
50 39.54 50 37.43
37.04 | 54.14 | 365.63 37.06 | 52.63 | 346.30
45°0' | 39.42 48°0'| 37.31
37.05 | 54.06 | 364.59 37.06 | 52.55 | 345.19
10 39.31 10 37.19
37.05 | 53.97 | 363.54 37.07 | 52.47 | 344.09
20 39.19 20 37.07
37.05 | 53.89 | 362.48 37.07 | 52.38 | 342.98
30 39.08 30 36.95
37.05 | 53.81 |361.43 37.07 | 52.30 | 341.86
40 38.96 40 36.83
37.05 | 53.72 | 360.37 37.07 | 52.21 | 340.75
50 38.85 50 36.71
37.05 | 53.64 | 359.30 37.07 | 52.13 | 339.63
46° 0' | 38.73 49° 0" | 36.59
37.05 | 53.56 |358.23 37.07 | 52.04 | 338.51
10 38.62 10 36.46
37.05 | 53.47 | 357.16 37.07 | 51.95 | 337.38
20 38.50 20 36.34
37.05 | 53.39 | 356.00 37.07 | 51.87 | 336.26
30 38.38 30 36.22
37.05 | 53.30 | 355.01 37.07 | 51.79 | 335.13
40 38.26 40 36.10
37.06 | 53.23 | 353.93 37.08 | 51.71 | 333.99
50 38.15 50 35.97
37.06 | 53.14 | 352.86 37.08 | 51.62 | 332.86
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lMpodomkeHue mabnuubl 5.3

B a c d P B a c d P
50°0' | 35.86 53°0' | 33.57
37.07 | 51.53 | 331.72 37.10 | 49.99 | 310.72
10 35.72 10 33.44
37.08 | 51.44 |330.58 37.10 | 49.90 | 309.53
20 35.60 20 33.31
37.08 | 51.36 |329.43 37.10 | 49.82 | 308.33
30 35.48 30 33.18
37.08 | 51.28 |328.28 37.10 | 49.73 | 307.14
40 35.35 40 33.05
37.08 | 51.19 | 327.13 37.10 | 49.64 | 305.94
50 35.23 50 32.92
37.08 | 51.10 | 325.98 37.10 | 49.56 | 304.73
51°0' | 35.10 54°0' | 32.79
37.08 | 51.01 | 324.82 37.10 | 49.47 | 303.53
10 34.97 10 32.66
37.08 | 50.93 |323.66 37.10 | 49.37 | 302.32
20 34.85 20 32.53
37.09 | 50.85 |322.50 37.10 | 49.30 | 301.11
30 34.72 30 32.39
37.09 | 50.76 |321.33 37.11 | 49.21 | 299.89
40 34.59 40 32.26
37.09 | 50.68 |320.17 37.11 | 49.13 | 298.68
50 34.47 50 32.13
37.09 | 50.59 | 319.00 37.11 | 49.04 | 297.45
52°0' | 34.34 55°0' | 32.00
37.09 | 50.50 |317.82 37.11 | 48.96 | 296.23
10 34.21 10 31.86
37.09 | 50.41 |316.65 37.11 | 48.87 | 295.01
20 34.08 20 31.73
37.09 | 50.33 |315.47 37.11 | 48.78 | 293.78
30 33.96 30 31.60
37.09 | 50.24 | 314.28 37.11 | 48.70 | 292.55
40 33.83 40 31.46
37.09 | 50.16 | 313.10 37.11 | 48.61 | 291.32
50 33.70 50 31.33
37.10 | 50.08 | 311.91 37.11 | 48.52 | 290.08
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lMpodomkeHue mabnuubl 5.3

B a c d P B a c d P
56°0' | 31.20 59°0' | 28.74
37.12 | 48.45 | 288.85 37.13 | 46.91 | 266.14
10 31.06 10 28.60
37.12 | 48.36 |287.61 37.13 | 46.83 | 264.85
20 30.93 20 28.46
37.12 | 48.27 | 286.36 37.13 | 46.74 | 263.56
30 30.79 30 28.32
37.12 | 48.19 |285.12 37.14 | 46.66 | 262.27
40 30.66 40 28.18
37.12 | 48.10 | 283.87 37.14 | 46.58 | 260.98
50 30.52 50 28.04
37.12 | 48.01 |282.62 37.14 | 46.49 | 259.69
57°0' | 30.39 60°0' | 27.90
37.12 | 47.93 | 281.37 37.14 | 46.41 | 258.39
10 30.25 10 27.76
37.12 | 47.84 |280.11 37.14 | 46.33 | 257.09
20 30.11 20 27.62
37.12 | 47.76 |278.85 37.14 | 46.24 | 255.79
30 29.98 30 27.48
37.12 | 47.67 | 277.59 37.14 | 46.16 | 254.49
40 29.84 40 27.34
37.13 | 47.59 |276.33 37.14 | 46.08 | 253.16
50 29.70 50 27.20
37.13 | 47.51 | 275.06 37.14 | 45.99 | 251.87
58°0' | 29.57 61°0' | 27.05
37.13 | 47.42 | 273.79 37.14 | 45.91 | 250.56
10 29.43 10 26.91
37.13 | 47.34 | 272.52 37.15 | 45.83 | 249.25
20 29.29 20 26.77
37.13 | 47.25 | 271.25 37.15 | 45.75 | 247.94
30 29.15 30 26.63
37.13 | 47.17 | 269.98 37.15 | 45.67 | 246.62
40 29.02 40 26.49
37.13 | 47.08 | 268.70 37.15 | 45.58 | 245.31
50 28.88 50 26.34
37.13 | 47.00 | 267.42 37.15 | 45.50 | 243.98
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lNpodormkeHue mabnuypsi 6.3

B a c d P B a c d P
62°0' | 26.20 65°0' | 23.59
37.15 | 45.42 | 242.66 37.17 | 43.98 | 218.48
10 26.06 10 23.44
37.15 | 45.34 | 241.34 37.17 | 43.90 | 217.12
20 25.91 20 23.29
37.15 | 45.25 | 240.01 37.17 | 43.83 | 215.75
30 25.77 30 23.15
37.15 | 45.17 | 238.68 37.17 | 43.75 | 214.39
40 25.63 40 23.00
37.15 | 45.09 |237.35 37.17 | 43.67 | 213.02
50 25.48 50 22.85
37.15 | 45.01 | 236.01 37.17 | 43.59 | 211.65
63°0' | 25.34 66°0' | 22.70
37.15 | 44.93 | 234.68 37.17 | 43.51 | 210.28
10 25.19 10 22.55
37.16 | 44.85 | 233.34 37.17 | 43.44 | 208.91
20 25.05 20 22.41
37.16 | 44.77 | 232.00 37.17 | 43.36 | 207.53
30 24.90 30 22.26
37.16 | 44.69 |230.65 37.17 | 43.29 | 206.15
40 24.76 40 22.11
37.16 | 44.61 |229.31 37.17 | 43.21 | 204.77
50 24.61 50 21.96
37.16 | 44.53 | 227.96 37.17 | 43.13 | 203.39
64°0' | 24.47 67°0' | 21.81
37.16 | 44.45 | 226.62 37.17 | 43.06 | 202.01
10 24.32 10 21.66
37.16 | 44.37 | 225.27 37.18 | 42.99 | 200.62
20 24.17 20 21.51
37.16 | 44.29 |223.91 37.18 | 42.92 | 199.23
30 24.03 30 21.36
37.16 | 44.21 | 222.56 37.18 | 42.84 | 197.85
40 23.88 40 21.21
37.16 | 44.13 | 221.20 37.18 | 42.77 | 196.45
50 23.74 50 21.06
37.16 | 44.06 | 219.84 37.18 | 42.69 | 195.06
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OkoHyaHue mabnuubi b.3

B a c d P B a c d P

68°0' | 20.91 70°0' | 19.09
37.18 | 42.62 | 193.67 37.19 | 41.77 | 176.80

10 20.76 10 18.94
37.18 | 42.55 | 192.27 37.19 | 41.70 | 175.39

20 20.61 20 18.79
37.18 | 42.47 |190.87 37.19 | 41.63 | 173.97

30 20.46 30 18.64
37.18 | 42.40 | 189.47 37.19 | 41.56 | 172.55

40 20.31 40 18.48
37.18 | 42.33 | 188.07 37.19 | 41.49 | 171.13

50 20.16 50 18.33
37.18 | 42.26 | 186.67 37.19 | 41.43 | 169.71

69°0' | 20.01 71°0' | 18.18
37.18 | 42.18 | 185.26 37.19 | 41.36 | 168.29

10 19.85 10 18.02
37.18 | 42.11 | 183.86 37.19 | 41.29 | 166.86

20 19.70 20 17.87
37.19 | 42.05 | 182.45 37.19 | 41.23 | 165.44

30 19.55 30 17.71
37.19 | 41.98 |181.04 37.19 | 41.16 | 164.00

40 19.40 40 17.56
37.19 | 41.91 |179.63 37.19 | 41.10 | 162.58

50 19.25 50 17.41
37.19 | 41.84 |178.22 37.20 | 41.04 | 161.15

72°0" | 17.25
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Tabnnuya 6.4 — Pasvepbl pamok 1 nnowagen nuctos Tonorpacunyveckmx Kapt
macwTtaba 1:100 000

B a c d P B a c d p
32°0' | 47.25 39°0' | 43.31
36.96 | 59.92 |1743.28 37.01 | 56.89 |1599.14
20 | 47.08 20 | 43.11
36.97 | 59.79 |1736.99 37.01 | 56.74 |1591.66
40 46.90 40 | 42.90
36.97 | 59.65 |1730.65 37.01 | 56.58 |1584.12
33°0' | 46.73 40°0' | 42.70
36.97 | 59.62 |1724.24 37.01 | 56.43 |1576.53
20 46.55 20 | 42.49
36.97 | 59.37 |1717.78 37.02 | 56.28 |1568.88
40 | 46.37 40 | 42.28
36.97 | 59.23 |1711.26 37.02 | 56.12 |1561.18
34°0' | 46.19 41°0' | 42.07
36.98 | 59.10 |1704.68 37.02 | 55.96 |1553.42
20 46.01 20 | 41.86
36.98 | 58.96 |1698.05 37.02 | 55.80 |1545.61
40 45.83 40 | 41.64
36.98 | 58.81 |1691.35 37.02 | 55.64 |1537.75
35°0' | 45.64 42°0' | 41.43
36.98 | 58.67 |1684.60 37.03 | 55.48 |1529.84
20 | 45.46 20 | 41.21
36.98 | 58.53 |1677.79 37.03 | 55.32 |1521.87
40 45.27 40 | 40.99
36.99 | 58.39 |1670.92 37.03 | 55.16 |1513.85
36°0' | 45.08 43° 0" | 40.77
36.99 | 58.24 |1664.00 37.03 | 54.99 |1505.78
20 | 44.89 20 | 40.55
36.99 | 58.09 |1657.02 37.03 | 54.83 |1497.65
40 44.70 40 | 40.33
36.99 | 57.95 |1649.98 37.04 | 54.67 |1489.47
37° 0" | 4451 44°0' | 40.10
36.99 | 57.80 |1642.88 37.04 | 5451 |1481.24
20 44.31 20 | 39.88
37.00 | 57.65 |1635.73 37.04 | 54.34 |1472.96
40 | 44.12 40 | 39.65
37.00 | 57.50 |1628.53 37.04 | 54.18 |1464.63
38°0' | 43.92 45°0' | 39.42
37.00 | 57.35 |1621.26 37.05 | 54.01 |1456.25
20 43.72 20 | 39.19
37.00 | 57.20 |1613.95 37.05 | 53.85 |1447.82
40 | 43.52 40 | 38.96
37.00 | 57.04 |1606.57 37.05 | 53.68 |1439.33
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lNpodormkeHue mabnuuysi 5.4

B a c d P B a c d P

46° 0" | 38.73 53°0' | 33.57
37.05 | 53.51 [1430.80 37.10 | 49.95 [1240.52

20 38.50 20 33.31
37.05 | 53.35 |1422.22 37.10 | 49.77 |1230.95

40 | 38.26 40 33.05
37.06 | 53.18 [1413.58 37.10 | 49.60 (1221.34

47°0' | 38.03 54° 0" | 32.79
37.06 | 53.02 |1404.90 37.10 | 49.43 |1211.69

20 | 37.79 20 32.53
37.06 | 52.84 |1396.17 37.11 | 49.26 |1202.00

40 37.55 40 32.26
37.06 | 52.67 [1387.39 37.11 | 49.09 (1192.26

48°0' | 37.31 55° 0" | 32.00
37.07 | 52.51 |1378.56 37.11 | 48.91 |1182.49

20 37.07 20 31.73
37.07 | 52.34 |1369.68 37.11 | 48.74 |1172.67

40 36.83 40 31.46
37.07 | 52.17 |1360.76 37.11 | 48.57 |1162.80

49° 0" | 36.59 56°0' | 31.20
37.07 | 52.00 |1351.79 37.12 | 48.40 |1152.90

20 36.34 20 30.93
37.07 | 51.83 [1342.77 37.12 | 48.23 [1142.96

40 36.10 40 30.66
37.08 | 51.66 |1333.70 37.12 | 48.06 |1132.97

50° 0" | 35.85 57°0' | 30.39
37.08 | 51.49 [1324.59 37.12 | 47.88 [1122.95

20 35.60 20 30.11
37.08 | 51.32 |1315.43 37.12 | 47.71 |1112.88

40 35.35 40 29.84
37.08 | 51.14 |1306.22 37.13 | 47.55 |1102.78

51°0' | 35.10 58° 0" | 29.57
37.08 | 50.97 [1296.97 37.13 | 47.38 [1092.64

20 34.85 20 29.29
37.09 | 50.80 |1287.68 37.13 | 47.21 |1082.46

40 34.59 40 29.02
37.09 | 50.63 [1278.33 37.13 | 47.04 (1072.24

52°0' | 34.34 59°0' | 28.74
37.09 | 50.46 |1268.94 37.13 | 46.87 |1061.98

20 34.08 20 28.46
37.09 | 50.29 |1259.51 37.14 | 46.71 |1051.68

40 33.83 40 28.18
37.10 | 50.12 |1250.04 37.14 | 46.54 |1041.35
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lNpodormkeHue mabnuuysi 5.4

B a c d P B a c d P
60° 0" | 27.90 68°0' | 20.91
37.14 | 46.37 |1030.98 37.18 | 42.58 | 771.88
20 27.62 20 20.61
37.14 | 46.20 |1020.57 37.18 | 42.44 | 760.70
40 27.34 40 20.31
37.14 | 46.03 |1010.13 37.18 | 42.29 | 749.49
61°0' | 27.05 69°0' | 20.01
37.14 | 45.86 | 999.64 37.18 | 42.15 | 738.25
20 26.77 20 19.70
37.15 | 45.71 | 989.13 37.19 | 42.01 | 726.99
40 26.40 40 19.40
37.15 | 45.54 | 978.58 37.19 | 41.87 | 715.70
62°0' | 26.20 70°0' | 19.09
37.15 | 45.38 | 967.90 37.19 | 41.74 | 704.39
20 25.91 20 18.79
37.15 | 45.21 | 957.37 37.19 | 41.60 | 693.05
40 25.63 40 18.48
37.15 | 45.05 | 946.72 37.19 | 41.46 | 681.69
63°0' | 25.34 71°0' | 18.17
37.16 | 44.90 | 936.03 37.19 | 41.33 | 670.30
20 25.05 20 17.87
37.16 | 44.73 | 925.30 37.19 | 41.19 | 658.88
40 24.76 40 17.56
37.16 | 44.57 | 914.55 37.20 | 41.07 | 647.45
64° 0" | 24.47 72°0' | 17.25
37.17 | 43.94 | 871.20 37.20 | 40.94 | 635.99
20 23.29 20 16.94
37.17 | 43.79 | 860.29 37.20 | 40.81 | 624.50
40 23.00 40 16.63
37.17 | 43.63 | 849.34 37.20 | 40.68 | 613.00
66°0' | 22.70 73°0' | 16.32
37.17 | 43.48 | 838.36 37.20 | 40.56 | 601.47
20 22.41 20 16.01
37.17 | 43.33 | 827.35 37.20 | 40.44 | 589.92
40 22.11 40 15.70
37.17 | 43.17 | 816.32 37.20 | 40.32 | 578.35
67°0' | 21.81 74° 0" | 15.39
37.18 | 43.03 | 805.25 37.20 | 40.20 | 566.75
20 21.51 20 15.08
37.18 | 42.88 | 794.15 37.21 | 40.09 | 555.14
40 21.21 40 14.76
37.18 | 42.73 | 783.03 37.21 | 39.97 | 543.51
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OkoHuyaHue mabnuusb! b.4

B a c d P B a c d P
75°0' | 14.45 78°0' | 11.61

37.21 | 39.86 |531.85 37.22 | 38.94 | 426.16
20 14.14 20 11.29

37.21 | 39.75 | 520.18 37.22 | 38.85 | 414.33
40 13.82 40 10.97

37.21 | 39.64 |508.49 37.22 | 38.76 | 402.48
76°0' | 13.51 79°0' | 10.65

37.21 | 39.53 | 496.78 37.22 | 38.67 |390.63
20 13.19 20 10.34

37.21 | 39.43 | 485.05 37.22 | 38.59 | 378.76
40 12.88 40 10.02

37.21 | 39.32 | 473.31 37.22 | 38.50 | 366.87
77°0' | 12.56 80°0' | 9.70

37.21 | 39.22 | 461.54
20 12.24

37.21 | 39.12 | 449.76
40 11.93

37.22 | 39.04 |437.97
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OnpegeneHne pasmMepoB pamok W nnowagen ans  fucTos
Tonorpadudecknx kapt macwrtada 1:25 000 n 1:10 000 npomsBogMTCA MO
Tabnuue b.4 ona macwTtabda 1:50 000.

Paamepbl nuctoB kapT macwTaba 1:25 000 co 3HaYeHUsMM LNPOTHI,
kKpaTHbiMK 10", BbIOMpaloTCa HenocpeaCcTBEHHO M3 Tabnuy. [na 3HadeHun,
KpaTHbIX 5', HEOOXOAMMO HanTU cpedHee M3 OBYX COCEAHWUX 3HAYeHUN.
Pa3mepbl 3anagHon M BOCTOYHOW pamoK BblGuMpaloTcs Takke v3 Tabnuu,.
Mnowagb nucta macwtaba 1:25000 onpegensieTca nytem AeneHus
nnowaam nucta B Mmacwrtabe 1:50 000 Ha 4. [Ins onpeneneHns pasMepoB
pamok nuctoB KapT MacwTtaba 1:10 000 HeobGxogumo Onsi pamMoK Co
3HaYeHUAMM WNPOThl, KpaTHbiMn 10', paamepsbl, BbibpaHHble 13 Tabnwuu,
yBennuntb Ha 1,25. [1ns paMoOK CO 3HAYEHMUSIMU LUMPOTbI, KpaTHbIMK 2,5',
CHayana HeobxoauMO onpefenuTb pasmepbl Mo aHHbIM Tabnuy nytem
WMHTEPNoNAUMM Ha YeTbIpe YacTu, a 3aTteM yBenuuutb Ha 1,25. Hanpuwmep,
NNCT KapTbl UMeeT paMkun ¢ wnpotamu 54°45'00" n 54°47'30". Bnnxanwas
LWwnpoTa, Ans KOTOPOM MMelTCs AaHHble B Tabnuue, 54°50'. Pasmvep pamku
coctanseT 32,13 cm. PasHocTb Mexgy cocegHMMm 3HavyeHnsimm — 0,13 cm.

Ha 2,5' npuxoagntcsa 0,0325 cm. Takum obpasom, pasmep CEBEPHOM
pamkn (54°47'30") a.=(32,13+0,03)-1,25=40,20cm, a HIKHON paMKu
(54°45'00") a0=(32,13+0,06)-1,25=40,24 cm. 3anagHast U BOCTOMHas paMku

W OunaroHanb OnpeaenstTcs no Oonwkanwmm TabnuuHbIM OaHHbIM U1
yBenuumeatotcda Ha 1,25. Mnowaab nucta onpegenserca nytem AeneHus
Ha 16 3HayeHuMs nnowagw, BblbpaHHOro K3  Tabnuubl, A4ns
COOTBETCTBYIOLLErO MO LWKMPOTE nucta kKaptbl MacwTaba 1:50 000.
Hanpumep, ana npveBegeHHoro Bbilwe nucTa nnowaab P = 298,68 / 16 =
18,67 km?2[1].

B Tabnmue B.5 npuBegeHbl nnowaan Tpaneumnin kKapT B 3aBUCMMOCTU

OT WWNPOTbl MECTHOCTMW.
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Tabnuua b.5 — MNnowaan Tpaneunit paamepamm B 1x1°, 2x2°, 5x5° km?

P 52.08.874-2018

”ﬂggg;gv 1x1° | 2x2° 5x5° ”ﬂggg;g 1x1° 2%2° 5x5°
0 1113785
1230890 26
1 490283 1104548
1230625 27 439905
2 307358 1004976 273661
1297%5 28
3 491699 1085071
1208701 29 431982
4 1074837
1207242 30
5 490532 1064276
1225419 31 423533
6 1063391
1223 32
7 483783 1042184 260466
1220683 305080 33 414568
8 1080658
1217771 34
9 486453 1018816
1214497 35 405006
10 1006662
1210861 36
11 483545 994199
1206866 37 305125
12 981429 245282
1200511 300538 38
13 480062 968356
1104548 39 384668
14 954985
1192728 40
15 476006 1317
1187301 2 373735
16 927358
1181520 42
17 471381 013111 228207
1175386 43 362338
18 293759 898579
1168900 44
19 466193 883767
1162063 45 350489
20 868679
1154878 46
21 460445 853319
1147346 47 338202
22 837693 209357
1139468 48
23 45143 | 284781 821801
1131248 49 305491
24 805652
1122686 50
25 447204 789249
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OkoHyaHue mabnuusi 6.5

LwuporTa, o o o LwuporTa, o o o
rpazyc 1x1 2x2 5x5 rpazyc 1x1 2x2 5x5
51 312369 71 162230
772596 395326
52 72 93644
755699 188865 374697
53 298852 73 145729
738563 353947
54 74
721192 333080
55 284957 75 120037
703591 312106
56 76
6857,67 291028
57 270698 77 112177 | 67442
667723 166877 269855
58 78
6494,67 248594
59 256094 79 95169
631002 227251
60 80
612335 206834
61 241161 81 78037
5934,71 184350
62 82
574416 143558 162804 40688
63 225018 83 60802
5551,76 141206
64 84
535757 119560
65 210385 85 43487
5161,65 978,76
66 86
4964,07 76159
67 194579 87 26115
476487 119083 54417 13600
68 88
456413 32657
69 178521 89 8709
436190 10887
70 90
415826
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MpunoxeHwne B
(pekomeHayemoe)

Mpumepbl onpepgeneHus rmgporpacguiecknx xapakTepucTuk

B.1 OnpeneneHus rugporpadmyecknx xapakTepucTuK peku
BepAablapK TPaAULMOHHbLIMU MeToAaMMU

Peka Bepapblapk npoTekaeT Ha tore YeueHckon Pecnybnuvku n Bnagaet
B peky ApryH B panoHe cena LLlaTton. Penbed MecTHOCTU — TUMUYHO FOPHbIN,
¢ 6onbwKMK nepenagamm BbICOT. [PYHTbI Cyxue, HenpocagoyHble.

B paHHbix 'BP [13] peka npeacTtaeneHa nog HasBaHuem Bepabl-Opk
(tabnuua B.1). B 1o Bpemsa kak Ha Tonorpaduyeckmnx kaptax K-38-44 B

MacwTabe 1:100 000, usgaHus
(pucyHok B.1).

2005 r. HasBaHue peku — Bepablapk.

Tabnuuya B.1 — Peka Bepablapk (no gaHHeiM BP [13])

Kop BogHoro obbekra

07020001212108200005962

Tun BogHoro obbekTa Peka

HasBaHue Bepabl-Opk

MecTononoxeHue 64 km no np. 6epery p. ApryH
Bnagaer B Peka ApryH (HaHTbI-ApryH, ApryH) B

64 KM OT yCTbs

BacceiHoBbI OKpyr

3anagHo-Kacnurckuin 6accenHoBbIN
oKpyr

PeuHon 6acceliH

Pekn 6accenHa Kacnuinckoro mopsi
mexaypeybsi Tepeka n Bornru

PeuHon nopbacceiH

Het

Boaoxo3anCcTBEHHbIN Yy4aCTOK

CyHxa oT r. [po3HbIN A0 BnageHus
p. ApryH

OnuHa BogoToka 15 km
BopocbopHas nnowaab 87,2 km?
Koa no rugponornyeckon naydeHHoctn | 108200596
Homep Toma no N' 8

Boeinyck no ' 2

BbluncneHus rugporpadunyeckmx xapakrepucTuk ans Bogocbopa peku

Bepablapk  npomsBogunnch

no OGymaxHon Tonorpaduyeckon

KapTe

mMacwTabda 1:100 000 ¢ nomowbto nanetkn 0,2x0,2 cm n kypsumeTpa KY-A
(cm. Tabnuupbl B.2 — B.6) B cOOTBETCTBUM C pasaenom 8.
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Mepen Hayanom usmepeHuin Gbina NnponsseneHa nosepka NpuGopos,
npoBepKa KayecTBa U aKTyanbHOCTU KapTbl B COOTBETCTBUM C [1].
paHuLbl Bogocbopa pekun Ha pucyHke B.1 nokasaHbl KpacHbIM LIBETOM.

3 R

e

[

PucyHok B.1. — ®parmeHT Tonorpacumyeckomn kaptbl K-38-44 Ha paiioH
nccnegoBaHuns
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Tabnuuya B.2 — BegomocTb M3amepeHus AnvHbl pekn (BOO4OTOKa)
Monpaeka kypeumeTpa Al= +0,001 cm Ha 1 cm

MacwTa6b 1:100 000

OnuHa pekn u ee N
y4yacTkoB = (ﬂ" o [IUHa Y4aCTKA pOKM VicnpaBnenHas| -
(1-e, 2-e 2 5 e s m o yl oM P % OnvHa yyacTkal 8 5 S ws °
U3MepeHue u TLgE S8 ' S 3 l 8853 §Ej_ S
cpeaHee), kM 5% 8= | Mpanuupl | 5 = S - $6:| 58| @
Peka — ?.ESE ysactka | o @ = | o g 882 | €552
NYHKT Soo0g 2ol . s| . s 5 65 S>F| o R | =
.s.g~§.5 pekm S5| 23| 23| § 5 T 5e5| 68| 3
oT oT S8 % ic| 53¢l B3g TS| 2% a3 | a2, | C
[ Q > mI| s =8| o cMm KM Oc [SHESNG)
uctoka | yctbsi | § 3 2 >l 0T oz L0 | S g =
[} ) ) T —
§[ o2 ol ng|l O g
- 2]
1 2 3 4 5 6 7 8 9 10 11 12 13 14 16
Bepablapk WcTok peku 1600
— rmgpo- 1) 8,3 1)7,5 1) 15,8 |Bepablapk
noct 1.3 1.3 1.3 0 1.3 1.3 15,7 0
[execTbl lopusoHn- | 1400
2)82 OXa 2)156 Tanb 1,7 | 17 1,7 0 1,7 1,7 14,4 1,3
Cp.8,2 |Cp.7,6 Cp. 15,7 " 1200
5 10| 1,0 1,0 0 1,0 1,0 12,7 3,0
€papIapK " 1000
~yctbe |1 156 0 36| 36| 36 0 | 36| 36 | 117 4,0
Mmaponoct | 800
2)15.8 0 HexecTtbl 42 | 4,2 4,2 -0,1 4,1 4,1 8,1 7,6
"opun3oH- 600
Cp. 157 0 Tanb 41 | 41 4,1 -0,1 4,0 4,0 4,0 11,7
YcTbe peku 2=15,9
Bepablapk | 477 0 15,7

8T0¢—¥.880°¢S d



09T

Tabnunuya B.3 — BegomMocTb M3MepeHus NnoLiaan naneTkom no KUNOMeTPOBOW CeTke

% KapTtorpaduueckme maTtepuansi [Mnowaab No KUTOMETPOBOW CETKE
s
C
8 Peka — NyHKT HoMmeh- Fon Konunyectso Konunyectso Konmuec-
c LenbIX KNeTok KneTokK 5 Mnowaab
o Knatypa MacwTtab cocTaB- N TBO KM? B NEAA
2 KNITOMETPOBOW naneTku F’, km
KapT neHus ceTkU 0.2%0 2 cm KneTke
1 2 3 4 5 6 7 8 9
1 Bepablapk —
ycTbe, F=92,0 K-38-044 1:100 000 2001 44 1226 0,04 93,0
KM2
WTtoro: 44 49,0

810¢—¥.880°¢S d



KpVBOW 1 cpeaHen BblCOTbl Bogocbopa

P 52.08.874-2018

Tabnunua B.4 — BegomocTb onpeaeneHnst KoopanHat runcorpaduyeckomn

o | 2 fnowane Onpepnenexne cpeaHeit
2 | 8§ s ropM3OHTankLHOTo BbICOTbI BOAOCG0pa
é § I Mnowagb ceyvyeHnd
Peka—| 8§ S £ | mexay
MYHKT %019 § 2 Z | ropusoH- =N
F, kM2 gé o é o |tansmn fi,| Fi, Fi, § 0.5+ (HitHie) Y Mpadbl
25 £ x3 2 2 2 : 1R R L %
S| 5383 cMm cMm KM n y 8.9
(SIS =
2| a -
1 2 3 4 5 6 7 8 9 10
1 2000 2.8 2,8 2,8 3,1 1900 3 5700
2 1800
8,7 8,7 8,7 9,5 1700 10 17000
3 1600
10,5 10,5 | 10,5 11,4 1500 11 16500
4 1400
8,9 8,9 8,9 9,7 1300 10 13000
5 1200
Bepab! 20,0 20,0 | 20,0 | 21,7 1100 22 24200
;g;‘;e 6 | 1000
23,0 23,0 | 23,0 25,0 900 25 22500
F=92,0
7 800
13,4 13,4 13,4 14,6 700 15 10500
8 600
3,1 3,1 3,1 3,4 538 3 1614
9 477
10

Hep=3 (Mpadbl 8:9)/100=1110 m
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Tabnuua B.5 — BegoMmocTe onpeaeneHnst cpeaHero ykrnoHa sogocbopa

Peka — nyHkT Otmetku OnuvHa
- ; 1 _ r 6
nnowaae r:;)’;a ropuson- | L lixs +zll“ hi = Hyq — H;| TPAMSI me
sogocGopa | ° - - Tanen iy M (4)-(5) %o
F, km? Hy o m li, km
1 2 3 4 5 6 7
1800 19,1
213 200 4260
1600 23,4
1400 21,0 22,2 200 4440
21,1 200 4220
1200 21,2
1000 30,6 25,9 200 5180
25,6 200 5120
800 20,5
600 9,3
Bepablapk 47 133 625
— ycTbe, ari 0 259
F=92,0
2= | 23845

Onpe,u,eneHwe cpeaHero ykrnoHa BogOTOKa Nnpon3BogurioCb, CorrmacHo

7.2.2:

H,=2100 m — oTMeTKa BbICOTbI UICTOKa pekn Bepablapk.

Ho=477 M — OTMeTKa BbICOTbI ype3a BOAbl B yCTbe pekn Bepablapk.

L=15,9 KM — AnvHa BoAOTOKa MEXAy UCTOKOM U YCTbEM.

J= (H“L;HO): (2100-477)/15,9 = 102 %o - CPEOHUIN YKIOH PEKM.
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Tabnuua B.6 — BegomocTb onpedeneHuns ryCtoTbl pe4HON ceTn

HasBsaHune x
rnasHon o lNycToTa peyHon
peku — < HassaHue ggﬂ:rg :#:ﬁgg 5 GE % n%ﬂ?gl?a (cM. dopmyna
NYHKTbI, z npuTOKOB pexa Sgo [, kKM 7.19),
L, KM, 5 s KM/KMZ
F, km?
2 3 4 5 6 7 8
Bepablopk 1 Bes Ha3BaHusa| Bepablapk (1) 3,1 13
— yCTbe, 2 Bes HasBaHus| Bepapblapk () 3,9 7,4
L=15,9 3 Bes Ha3BaHus| Pyu. () 1,6 1,2
F=92,0
4 Bes Ha3BaHus| Pyu. () 5,38 1,7
5 Bes Ha3BaHusi| Bepablapk (1) 5,2 6,2
6 Bes Ha3Banus| Pyuy. (n) 1,64 1,9
7 bes HasBaHus | Pyu. (n) 9,4 1,0
8 Be3 HasBaHus| Bepablapk (1) 10,7 4,3
9 Bes Ha3BaHus| Pyy. (n) 1,8 1,9
10 | Bes HasBaHusa| Pyu. (1) 2,8 1.2
11 | Be3 HasBaHus| Bepgblapk (11) 14,3 1,7
12 Pyu. Bepabiapk (1) 14,9 11 0,64
13 | Bes HasBaHus| Bepablapk (n) 17
14 | Bes HasBaHus| Bepablapk (n) 2,6
15 | Bes HasBaHus| Bepabiapk () 1,6
16 |Pyy. XaHukane| Bepgblapk (n) 3,5 8,0
17 | Bes HasBaHus | Pyy. XaHukane (n) 4,3 3,1
18 | Bes HasBaHus| Pyu. (n) 0,6 1,2
19 | Bes HasBaHus | Pyy. XaHukane (n) 2,2 29
20 | Bes Has3BaHus| Pyu. (m) 1,2 1,3
21 | Bes Ha3BaHusi| Bepabiapk (n) 8,0 1,8
22 Pyu. Bepabiapk (n) 8,7 24
23 | bes HasBaHus| Bepablapk (n) 10,8 15
z= 59,0

Onpe,u,eneHMe N3BUTTNCTOCTU PEKU NPOon3BOoOnNI10Cb, COrnacHo 7.2.3.

L = 15,9 km — onnHa pekn Bepablapk.
d = 13,6 KM — paccTosiHMe OT UCTOKa A0 YCTbA pekn Bepablapk.

Mmpporpaduyeckas

N3BUJTUCTOCTb

onpeaenseTcs

OTHOLUEHNEM

OTHBI PEKN K ANMHE ee OOMWHbBI UK 30HbI n3BunuctocTu: L/id = 1,17.
yTo peka Bepgblopk —

CornacHo T1abnuue 7.2 onpegensem,

cnabousBunucTas.
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B.2 OnpepgeneHunsa rugporpacgpmnyecKkmx xapakTepucTuK peKku
Bepabiapk no uudpoBon kapTe ¢ ucnonb3opaHuem NC «lMaHopama»

Bce Heobxoaumble um3mMepeHus rmaporpaduyeckmx XapakTepucTuk
BbIMNOMAHANNCHL MO UMdpoBon Tonorpaduyeckon kapte K-38-44 B npoekumm
Maycca-Kptorepa (3oHa 8) macwtaba 1:100 000. JluHma Bogopasaena peku
Obina npoBegeHa No UMPOBON KapTe C y4eTom pernbeda MEeCTHOCTU U

pacnonoxxeHna ceTn pyybeBs.

Cxema bGacceinHa peku Beppablapk npefcraBrneHa Ha pucyHke B.2.
[ns BbiNonHeHns paboTbl Obina Ucnonb3oBaHa OTe4YeCTBEHHasi NporpamMmma

MMC «lMaHopamany.
Bbluncnenus npon3BoaunninCb B COOTBETCTBUM C pa3aesioMm 9.

M3 undpposori Tonorpadmndeckon KapTbl Obifia cos3gaHa uudpoBas
ceToyHasi mogenb Bogocbopa pekn Bepapbiapk (pucyHok B.3), no koTopowm
onpegeneHbl cpedHsis BbicOTa Bogocbopa M CpegHUM YKIOH CKIOHOB
Bogoc6opa. NpogonbHbIv Npodunb pekr Bepabiapk Gbii NonyyYeH no JIMHWK
PEeKN, HanoXeHHOW Ha undpoBy0 MoAenb pernbeda MeCTHOCTU (PUCYHOK
B.4), nonepeynbii npodunb Gbin NpoBedeH NO HOpManu K peke (PUCYHOK
B.5).

B pesynbTate npaMbIX usmepeHun no umdpoBon KkapTe (KoopauHaTtbl
BOAHbIX OOBEKTOB, ANMHbI BOAOTOKOB, ANMHA, WWPMHA U Nnowagb
Bogocbopa), pacdHeToB No LMPOBO MOAENN MECTHOCTU (CPeaHsIs BbiCOTa
BacceriHa, yKnoH CKNoHoB Bogocbopa) u pacyeToB no opmynam (rycrota
PEYHON CeTW, CPedHW YKNOH BOAOTOKA) MOSy4YeHbl rmgporpaduyeckme

XapakTepuCTuKn pekn Bepablapk n ee Bogocbopa (Tabnuua B.7).
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PucyHok B.2 — Cxema 6acceriHa pekn Bepablapk
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PucyHok B.3 — Liudposasa ceTtouHas moaenb Bogocbopa pekn Bepablapk
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Tabnuuya B.7 — 'maporpadpuyeckne xapakTepucTUKu

n ee Bogocbopa

pekn Bepablapk

C ncnonk- CnpaBo4Hble
TpaavunoHHbIe
Xapaktepuctuka P :\J'ne;lo o 3oBaHuem MNC JaHHble
A «MaHopama» [13], [14]
KoopauHatbl ueHTpa 42°49.5'N, 42°49'26".04N, B
TsKecTn Bogocbopa 45°43.7'E 45°43'42".92E
Mnowaab 92,0 91,6 87,2
Bogochopa, km?
CpefgHuin yKnoH -
Bogocbopa, %o
CpepnHss BbicoTa 1110 1132 -
Bogocbopa, M
l'ycTtoTa peyHon cetu, 0,64 0,71 -
KM/KM?2
[nuHa pekun, kM 15,9 15,7 15,0
N3BMIMCTOCTb pekm 1,17 1,13 -
Cpep,HVIVI YKITOH peKu, 102 102 -
%o
OTHocuTenbHas 48 49 -
necucTtocTb, %
OTHocuTenbHas 0,5 0,6 -
03epHOCTb, %
OTHocuTenbHas 0 0 -
3abonoyeHHoCTb, %
Yp6aHn3npoBaHHOCTb, 6 5 -

%
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KntoyeBsble crnosa: ruaporpadguyeckme XapaKTepUCTUKM,
KapTorpadomyeckuii cnocob, yKNoH peku, yknoH BogocGopa, Bodopasaen,
nnowaab Bogoctopa, ANMHa pekn, cpeaHsa BbicoTa Bogocbopa, npodunb
PEKM, M3BUMUCTOCTb PEKU, OGbeMHass KpuBasi BOAOEMA, LIEHTP TSHKECTU
Bogocbopa, ryctota pe4yHon cetu
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	Для выполнения комплекса гидрологических задач необходима векторная карта с данными о рельефе области, соответствующей дну рассматриваемого бассейна. Моделируемая область может быть задана площадным или замкнутым линейным объектом векторной карты.
	9.4.2 Для вычисления морфометрических характеристик водоемов используется инструмент «Расчёты по матрице дна водохранилища» на панели «Водохранилище»
	Для построения профиля с учетом относительных высот и глубин используется инструмент  - «Профиль с учётом относительных высот и глубин» на панели «Анализ»
	С помощью инструмента  ( «Профиль матрицы качеств по линии». осуществляется построение профиля местности с использованием матрицы слоев или матрицы качеств по заданному контуру (ломаной линии). Контур задается опорными точками - нажатием левой кнопки ...
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	- Федеральное государственное унитарное предприятие «Государственный научно-внедренческий центр геоинформационных систем и технологий» (ФГУП «Госгисцентр»). В Федеральном фонде пространственных данных имеются цифровые топографические карты в масштабах...
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