JIOHCKOW roCYAPCTBEHHbIN TEXHUYECKWUIA YHUBEPCUTET

YMNPABJTIEHME ANCTAHLUMOHHOIO OBYYEHUSA N NMOBbILLEHNA
KBAJTMOUKALINA

Kadeapa «leoge3sunsa»

MeToanyeckme yKasaHus
MO BbINOIHEHWNIO pac4YeTHO-rpaduyeckon paboTbl No
avcumnnunHe «feogesuns» no Teme:

«PaboTta c Tonorpacpmnueckon KapTom»

ans obydarowmxca 3a04Hon opMbl 06yUeHust
I Kypca HanpaBneHus
21.03.02 3eMneycTponcTBO M KaaacTpbl
npodunb Fopoackon kagacTp

ABTOp
KanaueBa H.A.

PoctoB-Ha-[loHy, 2019
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AHHOTauUuuA

MeToanyeckme yKasaHus MO BbIMOSIHEHUIO
pacyeTHO-rpacduyeckor pabotel Ha TeMy «Pabota
Tornorpacunyeckon KapTomn».

CoagepxaT nepedeHb OCHOBHbIX 3afady, peLlaeMblX
no Tonorpadpuyeckon kapte. [daHbl pekoMeHaauuu no
peweHnio 3agady, npuBeaeHbl npuMepbl M 0bpasubl
BbIMOJIHEHUA.

PaccuntaHbl Ha  CTYAEHTOB  3a04HOM (popMbl
06yueHus I kypca HanpaBneHus 21.03.02 3emMneycTponCcTBO 1 KaaacTpbl

ABTOp

CT. npenogasartesnb Kadeapbl «eoaesns»
Kanayea H.A.
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BBEAEHME

KapTbl 1 NnaHbl ABNSOTCS TONorpacdmyeckoin OCHOBOW, Ha KOTO-
poW BbIMYCKHMKaM BCEX CTPOUTENbHbLIX CreLManbHOCTEN MPUXOAUTCS
pewaTb psg 3afad, CBsI3aHHbIX C pa3paboTKol NMPOEKTHO-TEXHUYECKOM
AOKYMEHTALMM CTPOMTENbHBIX KOMMIEKCOB U OTAESIbHBIX COOPYXXEHWIA,
3a/lay ropoackoro kagacrtpa.

CopepyaHue KapT 1 NnaHoB npeacTaBnseT coboi rpaduyeckue
CUMBOJIbl — YCOBHbIE 3HAKW. YnTaTb KApTy WAN NAAH — 3HAYUT, NMOHK-
MaTb coepXaHue YCNOBHbIX 3HAaKOB, YMeTb ONuncaTb ero CBOMMU CNo-
BaMu, YTO BECbMa BaXKHO AJ151 BbINYCKHMUKA CTPOMTENBHON crneumanbHo-
CTW.

YCnoBHbIe 3HaKM NoApa3fenslnTca Ha: niowagHble (MacwTab-
Hble), NIMHENHbIE, BHEMACLUTABOHbIE U MOSICHUTESbHbIE.

TlowagHele yci0BHbIE 3HaKy NPUMEHSIIOT ANsl 3arn0IHEHWS Mo-
Laaen Tex 06bEKTOB, KOTOPLIE M306paXkaloTcs B MacluTabe KapTbl UK
nnaHa M OrpaHNYMBAIOTCS KOHTYpPaMu, T.€. BHELIHMMW OYepTaHWUSMU
(nawHwn, neca, KyCTapHUKN 1 T.n.). KoHTypbl 061EKTOB NOKA3bIBAKOT TO-
YeYyHbIM NMYHKTMPOM.

JIMHEVIHBIE YC/TOBHBIE 3HaKM NPUMEHSIIOT ANSt N306paxkeHUst 06b-
€KTOB JIMHEMHOro TWMna, AfIMHa KOTOpbIX M306paxkaeTcs B MacwTabe
(nopoxxHast CceTu, NMUHUKM CBS3UM U T.M.). LUmpuHa Takmx o6bEeKTOB B
MacwTabe MOXET He BblpaXaTbCs.

BHemaclTabHble  YCI0BHbIE 3HAKy NPUMEHSIOT Ans usobpaxe-
HWUS MeCTHbIX NPeAMETOB, KOTOpble Henb3s Bbipa3uTb B MaclwTabe
KapTbl, HO OHM UMEIOT 3HAYEHNE OPUEHTUPOB — MOCTbI, OTAENbHO CTO-
Alwme aepesbsl, KONoALUbl U BOAHbIE UCTOYHUKM U Ap.

TTosicHuTE IbHBIE HaAMICH NPEACTaBNAOT CO60M LUMdpOoBbIE AaH-
Hble, XapaKTepu3yoLLMe 3N1eMeHTbl CUTyauun: rabapuTbl U rpy3onoab-
€MHOCTb MOCTOB, CKOPOCTb W HanpaBfieHWe TeYEeHUs PeKn, UMPUHY 1
MaTepuan NoKpbITUS AOPOr U T.M.

BHyTpeHHe coaep>xaHue nUCToB Tororpaduyeckon kaptbl (T.e.
YC/IOBHbIE 3HaKW) OrpaHNUYMBAETCS PAMKOM, KOTOPas Ha3blBAETCS BHYT-
perHed. JINHUM BHYTPEHHEN paMKu SIBASIOTCS OTpe3kaMu reorpacuye-
CKUX WU UCTUHHBIX MepuanaHoB (Mo BepTuKanu) v napannenen (no
ropusoHTanu). Yrnel pamMmku oumdpoBaHbl reorpadmyeckumMm Koopau-
HaTaMu: N0 BEPTMKaNM — LUIMPOTa ¢, NO rOpU3oHTanm — gonrota A (puc.
1). 3a BHYTPEHHEN pacrofioXXeHa MMHYTHas paMKa, AeNeHNs KOTOPOU
pa3buTbl TOUKAMKU Ha AECATUCEKYHAHbIE MHTepBasbl. Bcs kapTa orpa-
HUYUBAETCS BHELLHEH YTONEHHON PaMKOM.
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Mexay BHYTPEHHEN 1 MUHYTHOW paMKaMu AaHbl opanHaThl X (no
BepTVUKanu) U abcumccbl Y (Mo ropusoHTann) JIMHUIA KUIOMETPOBOM
CETKM NMPAMOYro/IbHOM cucTeMbl koopanHaT (puc.1).

KoopanHaTtbl X — 6065, 6066, ... 03Ha4aloT, YTO rOpU30HTasbHbIE
NIMHUM KUIIOMETPOBOW CETKM HaxoasTCs OT 3KBaTopa Ha 6065, 6066
KM...

KoopauHaTbl Y — 4311, 4312, ... y BbIXOZIOB JIMHWI KOOPAMHAT-
HOW CETKM, 03HAYaloT, YTO OpAMHATbl COOTBETCTBYHOLWMX KUTOMETPO-
BbIX JIMHWI paBHbl 311, 312 kM, ... Ludpa 4 SBNSETCS HOMEPOM 30HbI
B CUCTeMe KoopauHaT aycca-Kprorepa, B KOTOPOW HaXxoAWUTCS AaHHbIN
JINCT KapThl.

Han ceBepHO CTOPOHOW BHELUHEN paMKu NMPUBOAUTCS HOMEH-
KnaTypa KapTbl U ee Ha3BaHue (puc.l).

Moz HOKHON CTOPOHOW BHELUHEN paMKu MPUBOAST UMCIEHHLIN,
MOSICHUTENBHbIN U IMHENHBIN MaclLTabbl, elle HUXKE — BbICOTY CEYEHUs
penbeda u cucteMy BbicoT. CneBa Moj paMKoM pacrionaratloT aua-
rpamMMy B3aMMHOrO PacrnofiOXeHUst UCTUHHOMO, MarHUTHOMO M OCEBOrO
MEPVAMAHOB C AAHHBIMU O CK/TOHEHWMN MAarHUTHOM CTPENTKK & U conmxxe-
HUM MepuanaHoB v (puc.l).

MeToanyeckme ykasaHus SBASIOTCS Mocobuem Ans m3lydeHus
NPaKTUYeCKNX BONPOCOB, CBA3AHHbIX C peLUeHMEM PasINYHbIX 3a4a4 No
Tonorpacuyeckoit kapte. TemaTvka 3afiaHunii COOTBETCTBYET NpoOrpam-
MaM MepeYnCsieHHbIX crieunanbHocTel. BapuaHTbl Oig pewieHua 3apad
3a4aloTCA KaXKAOMY CTYAEHTY npenogaBaTtesieM.
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Puc.1 Tonorpacdudyeckas kapTta
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COAEPXXAHMUE 3A0AHUA

Ha Tonorpaduueckolt kapte MacwTaba 1:10 000 BbINOMHWUTL
cnegylolme 3aayun:

1) onpegenuTb ropnsoHTanbLHOE NMPOSIOXKEHUE IMHUKM AB no umnc-
NEHHOMY MaclwTaby KapTbl;

2) onpenenuTb reorpacduyeckne KOOpANHATLI 3aAaHHbIX TOYEK;

3) onpepennTb NPSIMOYroO/bHblIE KOOPAUHATbI 3aA4aHHbIX TOYEK;

4) N3MepUTb ANPEKLIMOHHBIN Yros 3aAaHHON IMHWM U BbIYUCTUTb
3Ha4YeHne UCTUHHOIO Y MAarHUTHOIO a3MMyTOB, MO AUPEKLMOHHOMY Yy
JMHWUM onpeaennTb pyMob;

5) onpegennTtb BbICOTbI (OTMETKW) 3afaHHbIX TOYEK;

6) BbIYMCIUTb YKIIOH 3aAaHHOW INHUN:

7) NOCTPOWUTL MPOAOSbHBIVA NPOdUL MO 3aAaHHON IMHUNK;

[ns BbINOMHEHUS! 3aflaHUst CTYAEHT MOoJSlyYaeT [ABE WCXOAHbIE
Toukn (A n B), HaHeCeHHble NpenodaBaTeneM Ha KapTy MacwTaba 1:10
000.

BbinonHas 3agaHue, CTYAEHT AO/MKEH peLnTb MOCTaBSIEHHbIE
nepea HWM 3aAayn U pesynbTaTbl BblUMCIEHUA 0OPMUTL B 12-TW nn-
CTOBOW TETPaaM.
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NOPAAOK BbINOJIHEHUA 3AAQAHUA

3AOAYA 1. Onpegesimts ropu30HTa/IbHOE TPOJIOKEHNE JIMHIN
AB 10 yncieHHoMy MacluTaby Kaprsi.

ObLwme ceegeHus

FOpV30HTasIbHBIM MPOJSIOXKEHWEM @ HAKJIOHHOM JIMHUM MECTHOCTU
Ha3bIBAETCS ee NPOeKLMUs Ha FOPU3OHTANbHYIO NIOCKOCTb (pUC.2).

B MacwTab kapTbl — 370

OTHOLWIEHMEe  OTpe3Kka Ha

naaHe unn KapTe K COOTBET-

CTBYIOLLEMY  FOPWU3OHTaASIb-

A MECTHOCTb HOMY MPOMOXEHMIO AaHHOW
JIMHUN Ha MEeCTHOCTWU.

|
I das
| d/
| M=—22_ (1)
| d s
' /A Kapta |
' / / /
/ d / Macwrab, npeacTas-
/ / NEHHbIN Apobblo, B YMCIU-
/ / L
___________ Tene KOTOPOM  eauHMUa,
Puc. 2 MacwTab Ha3blBaeTcA YUCTIEHHBIM,
HarpumMep ——. [aHHbIN
500

mMacwTtab obo3Hayaet, 4To B 1cM KapThl cogepxutca 500 cM mam 5 M
MecTHocTu (1cm=5M).

MopsaoK BbINOAHEHWS 3adaun

[na onpeaeneHns ropm3oHTanNbHOro NPONoXeHUa nMHMKn AB Ha
kapTe macwTtaba 1:10 000, Hago:

1.  M3MepuTb IMHENKOW, C TOYHOCTbO A0 0,1 MM, ANWHY OT-

peska AB Ha kapTe, HanpuMep ng =9.85cm ;

lem = 100m
2. WCMosb3ysa Nponopumio; , BbIYNCIIUTD rO-
B5em = Xm
PU30HTANIbHOE MPONIOXEHWE JIMHUM Ha MEeCTHOCTU no  dopmyne
9,85cm *100m
dg=X=—""—""—=985n.
lem

Mpy BbINOSIHEHWMM 3afaHNS HeobXoAMMO B TETpaaWn pacnmcaTtb
XO[ pelleHnsi AaHHOMN 3adauun W, AOMNOSIHUTENBHO, ee pe3ynbTaT 3aHe-
ctn B Tabn. 1.
8
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PelueHve 3aaay no Tornorpacuyeckon Kapte

Tabnumua 1
Ne lop. KoopaunHaTthl VEnbl
o I;p_i eorpacuyeckue | MpsMOyrosbHbiE | opueHTUpoBaHus, OTMETKN | YKIIOH
/4B,
LWnpota | JonroTa X, KM Y, KM q, Au, AM,,_ [TOYEK, M
() A ’
A
B

3A4AYA 2. o Tororpagpuyeckori KapTe Orpesc/mTs reorpagu-
Yeckne KOOPANHAaThI 3a4aHHbIX TOYeK A u B.

Obwmne ceeaenus

leorpaguyeckas cucreMa KoopamHaT — oblias cucteMa Koopaum-
HaT Ans Bcero 3eMHoro wapa. leorpacduvyeckme KoopanHaTel — Yrio-
Bble BeNMuMHbI (¢ — LUMpOTa MU A — AOAroTa), onpeaensiowme nonoxe-
HME TOYKM Ha 3eMHOMN noBepxHocTu (puc. 3).

LUnpora — yron ¢ mexay
NJIOCKOCTBIO 3KBATOpa U OTBEC-
HOM NMHMEN B AAHHOW TOYKe
(MO). WnpoTbl n3aMeHsaOTCA OT
0 no 90°, 6bIBalOT ceBepHble U
IOXKHbIE.

Josirota — pByXrpaHHbIi
yron XA Mexay MI0CKOCTbIO
HayanbHoro  (FpWMHBUYCKOrO)
MepuanaHa M NioCKOCTbio Me-
pvanaHa npoxoaswero 4vepes
JaHHYI0 TOYKy. [lonroTbl nsme-
HstoTcs oT 0 go 180°, 6biBatoT
BOCTOYHbIE W 3aMnagHble.

Ha  Tonorpaduueckoi
KapTe WnpoTa M3MEHAETCA MO HayanbHbin
BEPTWKanW, AoArota rno ropu- MepuanaH
30HTanu. Ecnu wupota ysenu-

YMBAETCA OT HOKHOW paMKU K
ceBepHoﬁ, TO 3TO BOCTOYHad Puc. 3 leorpadmyeckas cncrema
lwmpoTa, €cnu  yBenu4yeHue KOOpAWHaT
JONroTbl WAET OT 3anagHoM
paMKuW K BOCTOYHOW, TO 3TO BOCTOYHas aonrota (puc. 1).
MopsaoK BbINOAHEHWS 3adauun

9

MepwuanaH
JAHHOWN TOYKM
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Mosnb3ysiCb MMHYTHOW PaMKOW KapTbl MOXXHO ONpeaenvTh reorpa-
(uryeckne kKoopavHaTbl TOYKKM (B AaHHOM npuMepe — Touku A). Ons
onpeaeneHmnst WnpoTbl Hago:

1. onyctutb NeprneHAnKynsp M3 onpeaensieMon TOUKM Ha Mu-
HYTHYIO PaMKy KapTbl Mo wupoTe (puc. 1);

2. 3anucaTtb ouMpPOBKY BAMXKAWLILEN K NEpreHAVKYNspY ue-
NOW MUHYTHI MO WMPOTE, B AAHHOM npumepe — 54° 42/;

3.  VM3MEpWUTb JIMHEMKOMN, C TOYHOCTBIO 10 0,1 MM, ANIMHY LIeNIoN
MWUHYTbI MO WKpoTe — ¢/ =16,52 cM;

4. V3MepUTb JIMHEWKOW pPacCTOsiIHME OT BbIMUCAHHOW ouud-
POBKM A0 NMPOBEAEHHOro nepneHankynspa — Ap=3,85 cm;

1, = 16,52cm
A, = 385Mm
MEPEHHbIA  JIMHEMKOW  OTPE30K B  TpaflyCHylo  Mepy —
*1/
N =Ty 3 e A =023 %60 =14
7 16,52cm v

6. CNOXMWTb MW BbIYECTb MOJSTYYEHHOE 3HAYEHME C BbIMUCAH-
HOW ouMdPOBKOM LENO MUHYTBI MO wWwupoTe — @a=54° 42/-
14//=54%41/46//,

7. To aHanoruu onpeaensitoT AONrOTY 3aaHHOW TOYkM A —
Aa=18005/53//,

8. Tpwv BbINOAHEHMM 3aAaHWNs HeobXoAMMO B TeTpaau pacnu-
CaTb XOA pelleHusl AaHHOWN 3aJauv M, AOMONHUTENbHO, ee pe3ysbTaT
3aHecTu B Tabn. 1.

5. wucnonb3ys nponopumio: , NepeBecTn us-

3A0AYA 3. [To Tororpagpuyeckosri Kapre Ofnpefe/nTs IPIMo-
YIro/IbHbIE KOOPANHATEI 334aHHbIX ToYek A u B.

Obwine ceepenus

MpsIMOYrosibHblE KOOPANHATLI — JIMHEVHbIE BETMYMHBI (abcumcca
X 1 opaunHaTa Y), onpefenstowme MnofoXKeHNe TOYKM Ha MOCKOCTU
(kapTe).

Bce Tonorpacdmyeckme kapTbl B Halleil CTpaHE COCTaB/sIOTCS B
PaBHOYTO/IbHOW MOMEpPEeYHO-LMIMHAPMYECKON npoekummn aycca-Kpto-
repa. [ns 3Toro NOBEPXHOCTL 3namnconaa AensaT Ha 60 KoopaAMHATHBIX
30H. KOOpAMHAaTHbIE 30HbEI — YaCTW 3EMHOM MOBEPXHOCTM, OrpaHUYeEH-
Hble MepuaMaHaMm ¢ AONroToM, KpaTHol 6°. MNepBast 30Ha orpaHMYeHa
MepuamaHamm 0° 1 6°, BTopas — 6° 1 12 u 1.4. CyeT 30H naeT ot [puH-
BMUYCKOro MepuamaHa C 3anaja Ha BOCTOK. [oBepXHOCTb KoopAuHaT-
HbIX 30H M306paXkatoT Ha MIOCKOCTM C MOMOLLbIO KOH(OPMHOW NpPOeK-
uuu Naycca-Kptorepa.

10
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B kaxxzoii 30He 0bpasyeTcs caMoCcToATENbHAs cMCTEMA KOOpau-
HaT. Hayano koopauHaT B KaKAoM 30HE — MepeceyeHue CpeaHero
(oceBoro) MmepuamaHa 30Hbl C 3KBAaTOPOM. [Mpoekums oceBoro Mepuam-
aHa Ha MI0CKOCTb COOTBETCTBYET OCK abcumcc, a Npoekumst 3keaTopa
— ocu opauHaT. B paHHOM cucteMe KoopamHaT abcumcca X — paccTos-
HMe OT 3KBaTopa [0 TOYKM, a opauHaTa Y — pacCTOsiHME OT OCEBOro
MepuanaHa 0 TOYKMW.

ans TeppuTopumn
Halel cTpaHbl Bce abc- A Ax
LMCCbl MOJIOXUTENbHbIE, a
OpAvHATbl  Kak MNOOXu-
TenbHble, TaKk W OTpuua-

TenbHble. ANs TOro 4YTobbi v [ A
nsbexartb OTpULATENbHbIX < >

3HaYEHUN OpAMHAT B KaX- / X v
AON 30He Hayano cyeta Y

OTHECEHO K 3anaay oT oce- (0,0) (0,500) sksaTop
BOro MepumamaHa Ha 500
KM. Takas cuctemMa Koop-
AMHAT Ha3blBaeTCcs npeob-

pasoBaHHON  (puc.  4). |
YTobbl 3HaTb, B KaKOWN 30He SOOK
NeXuUT AaHHas Todka, Bne- Ocesoit
pean ee opavHaThbl NUWYT Mepnaan
HOMED 30Hbl.
Hanpumep ans Puc. 4 MNpeobpa3zoBaHHas cucTeMa
TOUKM A, PacrionOXeHHOM B NPAMOYroJIbHbIX KOOpANHAT

4  KOOpAMHATHOW  30He
(pnc.4), Henpeobpa3zoBaH-
Has opanHaTa paBHa Ya= — 189 kM, a 3HauuT npeobpasoBaHHas —
Ya=4 311 kM

Ecnv B KoopAMHaTHOM 30HE MPOBECTVM NNHUW, MapanfefbHble
OCEBOMY MepuauaHy W 3KBaTopy, TO NONYYUTCA KOOPAMHATHASA CETKE,
WM ee Ha3bIBalOT KM/IOMETPOBOM CETKOM, €CNN NNHUW NPOBEaeHb! Ye-
pe3 1 kM.

[opaaoK BbINOAHEHWS 3a4a4u

Monb3ysiCb KWUOMETPOBOMN CETKOW KapTbl MOXHO OnpeaenvTb
NPSIMOYrofibHble KOOPAUHATbLI TOYKM (B AaHHOM MpuMepe — To4ku B).
Ansa onpeaenenns abcumccbl X Hago:

1. onycTuTb NepneHAMKynsp U3 onpeaensieMon TOUKW Ha Ku-
JIOMETPOBYIO CETKY KapTal 110 ocu X (puc. 1);

11
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2. 3anucaTtb OUMMbPOBKY HUXKHEN KUITOMETPOBOM CETKU KBad-
paTta, B KOTOPOM HaxoauTcs Touka B, T.e. 6066 kM;

3.  u3MepuTb JIMHEMKON pacCTOsiHMe OT BbINMCAHHON oumdc-
pOBKM [0 NpOBeAEHHOro nepneHavkynspa — AX=3,78 cm;

4. MCnonb3yst NIMHEWHbIA MaclTab KapTbl, ONPeaenuTb BeSu-

lem = 100m
UMHY 3TOro OTPE3Ka Ha MECTHOCTY: , CNlefoBaTeNbHO
3,78cM = AXM

100m *3,78cm

lem

5.  CNOXMWTb MOJly4YEHHOE 3HAYeHWe C BbiMMCAHHOM ouMdpoB-
KoM HUKHEN KMNOMETPOBOM JIMHUK KBagpaTa -
Xs=6066+0,378=6066,378 KM.

OpavHaTy Y [daHHOW TOYKM OMpejenstoT aHanoruyHo —
Ys=4313,754 kM.

Mpy BLINOMHEHUN 3aflaHNs HeOHXoAMMO B TETPaaM pacnucaTtb
XOf, pelleHns JaHHOM 3ajaun W, AOMOMHUTENBHO, ee pe3ynbTaT 3aHe-
cTu B Tabn. 1.

AX = =378m=0,378wm ;

3AJAYA 4. Ha Tornorpagmyeckost kapre u3MepuTs AUPEKLMOH-
HBIW YrosT 3a4aHHON JiHmn AB u BbIYUC/INTE 3HAYEHUE UCTUHHOIO U
MarHUTHOro a3uMyTOB.

Oblumne ceegenus

NCTUHHBIN a3uMyT (Au) — FOPU3OHTASbHBIN YrON, U3MEPSIEMBIN MO
X0Zy YaCOBOM CTPESKM OT CEBEPHOI0 HanpaBJIEHMs1 UCTUHHOIO (reorpa-
duueckoro) mepuanaHa oo onpeaens-
eMoll NuHUKU. M3MeHsieTca oT 0° go
360°.

MarHWTHbIN a3umMyT (Am) — Fopu- 4 *
30HTaNbHbLIN Yron, W3MepsieMblli Mo \ a
XOfly 4acoBOW CTpeNiku OT CEBEpPHOro \ /
HanpaBfieHNsl MarHUTHOIO MepuanaHa \ /

[0 ornpesensemMon nMHumn. MaMeHsieTcst \ /
ot 0° o 360°. N / 3
JMPEKUMOHHBIN yron (o) — ropu- Oceson \‘/\5/ MarHuTHbIn
/
/

y y MepuamaH \ MepuamaH
30HTalbHbIN Yron, W3MepsieMblii no epnavian epnana
XOfly YacoBOM CTPESIKM OT CEBEPHOrO \

HanpaB/iEHNA 0CEBOro MepuamnaHa nnm // \,

NMHNN eMy napaﬂﬂeﬂbHOﬁ [0 onpeje-
ngaemMon nuHuKn. N3meHsetca ot 00 ao Puc.5 B3anMHoe pacrionoXxeHune

360°. MepWaMaHOB

12
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CKJIOHEHWE MarHWTHOW CTpenku (§) — yron Mexay CEBepHbIM
HarpaB/IEHWEM UCTUHHOMO Y MarHUTHOIO MEPUAMAHOB B A@aHHOMN TOYKE.
Ecnmn MarHuMTHas CTpesika OTKIOHSETCS OT MCTUHHOIrO MepyanaHa K Bo-
CTOKY, TO CK/TIOHEHME BOCTOYHOE (MONMOXUTENBHOE), €CNU K 3anaay —
3anagHoe (oTpuuartensHoe) (puc.b).

CénwxkeHne MepuanaHos (y) — yron Mexay CeBepHblM Hanpas-
NEHVEM UCTUHHOMO U OCEBOTO MEPUAMAHOB B AaHHOW Touke. Ecnm oce-
BOW MepuaMaH OTKIOHSIETCH OT UCTMHHOMO K BOCTOKY, TO CONMXKeHme
BOCTOYHOE (NONOXMTENBHOE), eCNY K 3anafy — 3anaaHoe (oTpuuaTtenbs-
Hoe) (puc.5).

Mexay yrnamum OpueHTMPOBaHWUSA (a3MMyTaMu WUCTWMHHbBIM, Mar-
HWUTHBIM W AVPEKLMOHHBIM YI/IOM) CYLLECTBYET 3aBUCUMMOCTb (puc. 6),
KOTOPYIO MOXXHO Bblpa3nTb hOpMyaMu:

A" =a™ +y,2)
A" = A" +5,3)

roe a — avpekum-

OHHbIV yron;

Ay — a3uMyT UCTUHHLIN;

Av — a3UMyT MarHuT-

HbIiA;

y — cbnuxeHne mepu-

[AVaHOB;

Puc.6 3aBucmmocTb yrnos O — CK/IOHEHWE MarHuT-
OPUEHTUPOBAHUS HOW CTPEesKu.

Ha Tonorpacduyeckoi kapTe UCTUHHBIA MepuanaH COBMafaeT C
BHYTPEHHE paMKOW, 0CEBON MepuamaH — JIMHUM abCcLmMCC KUTOMETpPO-
BOW CETKM, HanpaB/ieHWe MarHUTHOrO MepuanaHa MOXHO ONpeaesnTb
MO CKIIOHEHMIO MarHUTHOWN CTPEnKMW.

OT AMPEKUMOHHOMO Yria MOXHO MepenTu Kk pymoy.

PyMm6 () — ocTpbIli yron, usmepsieMblit oT 6rvbkaiiiero (cesep-
HOMO WIIN KOXXHOTO) Hamnpas/ieHUs OCeBOro MepuaMaHa Wau NMHUK eMy
napannenbHol A0 onpeaensemMoit MHUK. PymMbbl nameHsoTcs ot 0° ao
90°, k rpagycHoi BenuuMHe pymba [06aBNSlOT HaMMeEHOBaHME YeT-
BepTM — CB (ceBepo-BOCTOK), OB (0ro-BOCTOK) U T.A4. 3aBMCMMOCTb
MeXay AMPEKUMOHHBIMU YrniaMu 1 pymbamu npvBeaeHa B Tabn. 2.

13
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Tabnuua 2
N ueTBepTi HaseaHwne dopmyna ans BblYMCNEHMS ANPEK-
yeTBepTH LUMOHHOrO yrna
I CB a=r
II OB a=180" —r
111 103 a=180" +r
v c3 a=360" —r

[opsaaoK BbINONHEHWA 3a4auv

[lns pelueHus 3Tol 3aauv Yepe3 HauasbHYo TOYKY 3aAaHHOM
JIMHWU creflyeT NPOBECTU JIMHUIO, NapanfiefibHyt0 0CEBOMY MepuamaHy
(BepTUKanbHas IMHUSI KWIOMETPOBOM CETKM), W OT CEBEPHOrO Hamnpas-
NIEHUNS MO XOAY YacOBOW CTPESIKM TPAHCMOPTMPOM M3MEPUTb AMPEKLM-
OHHbIV yron (puc.1). 3Hast AMPEKUMOHHBIN yron, no dopMynam (2) u
(3), MOXHO BbIYMCIINUTb UCTUHHBIA a3UMyT, @ 3aTEM U MarHWUTHbIN, Tak
KaK ansi TeppUTOpuM, M306paXKEHHON Ha KapTe, M3BECTHbI BEIMUMHBI
cobnMKeHNs MEPUANAHOB M CKJIOHEHUS] MarHUTHOM CTPENKWU. DTW BENK-
YMHbI YKa3aHbl B Oro-3aMnagHoM yrily KapTbl, 32 BHELUHEN pamMKOM.

Wcnonb3ys dopmynbl, npuBeaeHHble B Tabn. 2 OT N3MEepeHHOro
AVPEKLUMOHHOIO Yria nepexoasT K pymby.

Haripumep

M3MepeHHbI Mo KapTe AWPEKUMOHHLIA yron nuHumM AB paBeH:

a,; =110°30', no dopvynam (2) u (3), nonyuum
A" =a™ +y=110°30" +(-2°22") =108°08’
AB _ 4AB o _ 0N _ 017/ _ 0c/
AL = 41 -5 =108°08' ~6"12' =101°56' oo
_ . o _ 200
i 2B pasen: s = 10B (180" — ) = OB :69"30

Mpn BbINOSHEHUW 3afaHMs HeO6X0AMMO B TETpPaau pacnucaTtb
X0 pelleHnsi AaHHOMN 3adauun W, AONOSIHUTENbHO, ee pe3ynbTaT 3aHe-
ctv B Tabn. 1.

n

3ALAYA 5. Onpegemtb BbIcOTbI (OTMETKM) 3a4aHHBIX TOHEK A 1

ObLime cBefeHus

COBOKYMHOCTb BCEX eCTECTBEHHbIX HEPOBHOCTEM 3EeMHOW Mo-
BEPXHOCTW Ha3blBaeTCa pesibegom. Ons otobpaxkeHns penbeda Ha To-
norpaduyecknx KkapTax NpUMEHSIIOT rOpU3oHTaNMN.

14
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Topn30HTasIb — 3TO 3aMKHyTasl KpuBasi, BCE TOYKM KOTOPOM
MMEIOT OAMHAKOBbIE BbICOTbI HAZA YPOBHEM MOpS.

BbicoTa TOYKM — 3TO PacCTOsIHUE MO OTBECHOM JIMHUK OT YPOBEH-
HOW MOBEPXHOCTW IO TOYKM Ha 3EMHOM MOBEPXHOCTU. YMCneHHoe 3Ha-
YeHMe BbICOTbl HA3blBAETCA OTMETKOM. ECnM OTMETKM OTCYMTLIBAOTCS
OT OCHOBHOI YPOBEHHOW NMOBEPXHOCTM, TO OHU HA3bIBaAOTCA abCoNoT-
HbIMM, €C/TN OT KaKOro-TO YC/IOBHOMO YPOBHS — TO OTHOCUTENIbHbIMK. B
Hallel CTpaHe OCHOBHOWM YPOBEHHOW MOBEPXHOCTHIO HA3bIBAKOT Cpea-
HWUI ypoBeHb BanTuiickoro Mopst (Homb KpaHAWTaTCKoOro cyTLIToKa).

FOpu30HTaNM NOyYaloTCs NpU NepeceveHnn BoobpaxaeMbix ce-
KYLLMX MIOCKOCTEN C CYLLECTBYIOLLEN MECTHOCTBIO (puUC. 7)

PaccTosiHMe Mexay ABYMSI CeKyLUMMM MI0OCKOCTSMM (MO BbICOTE)
Ha3blBAETCA BLICOTOV cederns pesibeda Neeu.

PaccTosiHne Mexay ropu3oHTansIMu B MiaHe Ha3blBaeTCs 33/10-
JKEHMeM cKaTa — d.

CBolcTBa ropu3oHTaNeu:

1. Topu3oHTanu MpUHATO MPOBOAUTbL Ha OTMETKAx KpaTHbIX
BbICOTE ceyeHusi penbeda.

2. [opusoHTanu Bcerga 3aMKHYTble KpUBbIE NTUHUN.

3. T[OpW30HTanNu He NPOBOAST Yepe3 UCKYCCTBEHHbIE COOPYXe-
HUS.

4. [Opu30OHTaNM HUKOr4a He rnepecekarTCs.

HenoctaTku ropu3oHTaneu:

1. Fopu3oHTanM He oTpakatoT penbed Mexay coceaHMMmM ropu-
30HTANAMW. J/19 YCTPAHEHNS ITOr0 HEAOCTATKA MPHUMEHSIIOT 101y ropH-
30HTa/M, KOTOPBIE Ha KaPTax U300Pa)KaroT LUTPUXAMU,

2. TOpuU30OHTaNU MMEKT OAMHAKOBLIA BUA MPU M306paXkeHnUm
XO/IMa WK KoTnoBaHa (puc. 7).

/15 YCTPaHEHNS 3TOr0 HEAOCTATKA MPUMEHSIIOT OEDIM-LUTPUXM.
Hanpas/ieHne WTpuxa — 370 Harpas/IeHNe CToKa BOAb!.

Fopv30HTaNM NOANMUCHIBALOT rosIoBOM K nogbeMy. Kaxkayto naTyto
NN YeTBEPTYIO rOPU30HTa b YTOJILLAIOT.

15
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Puc.7 N3o6paxxeHne penbeda npy NOMOLLM rOpU3oHTanen

MopsAAoK BbINOJIHEHMS 3a/1a4u

Ecnun Touka pacnonoxxeHa Ha ropusoHTanu, To ee oTMeTKa by-
JET paBHa OTMETKE 3TON ropusoHTanu. Ecnm e Touka pacronoxeHa
MeXy FOpM30HTansIMu1, To HEO6XOAMMO BbINOMHUTL CReayloLIme aen-
CTBUS:

1. uepes 3aflaHHYIO TOYKY MPOBECTU KpaTyaiillee paccTosiHue
MeX/ly FOpPU30HTaNSAMU, 3TO PacCTosHUE BYAET ABNATLCA 3aN0KEHNEM,

€ero 13MepsitoT Npu nomoLm nuHeliku (puc. 8), nyctb d = 2,4¢cM ;
2. 3aTeM U3MEPUTb YacTb 3a/IOKEHMSI OT MEHbLUEN FOPU30H-

Tanu fio sapanroii Toun - Ad = 1,1cm ;

3. npeBbilUeHWNe 3aAaHHOM TOUKM HaZ, MEHbLUEN FOPU30HTASIbIO

Ah
onpefensoT M3 nogobus TpeyrosnbHuKos (puc. 8) - E = d

cey

, T.e.
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Ad
Ah=h,_ —; ecim BbicotTa ceveHusi penbeda paBHa 2,5 M, TO
d

Ah=h_, A syxdlon
d 2,4cm

4. OTMeTKy 3aAaHHOW TOYKM HaxoasT no cdopmyne:

!

H, =H,_  +Ah=1075+11=1086m,  (4)

MCHBIII

rae  H, - oTmetka onpenensiemon Touky,

H — OTMETKa MeHbLLEN MO BbICOTE FOPU30HTANMN,

MECHbII

Ah — nmpeBbllleHe OnNpeaensieMoit TOUKM Haj MEHbLUEN ropu-
30HTanNbIo.

100 110

Puc.8 OnpepeneHne OTMETKM TOUKW MEXAY FOPU30HTaNSAMU

Mpu BbLINOSIHEHUW 3afaHMs HeOBX0AMMO B TETpaau pacnucaTtb
X0, pelleHust AaHHON 3aJaun 1, AOMNONHUTENBHO, ee pe3ynbTaT 3aHe-
cTv B Tabn. 1.
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3ALAYA 6. BeruncmTe YK/IOH JinHmn  AB.

ObLwme ceegeHus

KpyTu3Ha ckaTa XapakTepusyeTcs yr/ioM HaK/I0Ha NNHUA MeCT-
HOCTW unu ee ykioHoM (puc. 9). Mepa KpyTu3Hbl ckaTa Ha3blBaeTCs

YKIOHOM 1.
A
M~V
-has
+vBa B
Ha < ~—
s
Hs
OCH. ypoBeHHas no-

BEPXHOCTb

Puc. 9 Yrnbl HaknoHa NMMHUN MECTHOCTU

YKJIOH onpefensieTcs Kak TaHreHC yria HakinoHa no dopmyne:

hAB

(3
dAB

Ly =18V, =

rae  1,, — YKIOH JIMHWK,
V 5 — YrOJl HAaKJIOHa IMHUM,
h,; — npeBbileHne MexAay TouKamm,

dAB — FOPU30HTAsIbHOE MPOJIOXXEHNE MEXAY TOYKaAMU.

YKJIOH, Yrof HaK/oHa W NPEBbILLEHME NIMHUK UMEIOT OAIMHAKOBbIE
3HaKW. [Ina TOro YTo6bl MOMYUYNUTb BEPHBIN 3HAK Y MPEBbILIEHNSA HEOB-
XOAMMO €ro HaxoauTb Mo dopMyne:

h,=H, —-H, =H

KOH Hau B

_HA/ (6)

rae  h,; — npeBbileHre Mexay ToukaMy,
H, , — oTMeTKa KOHEYHON TOUKM IMHMK,

H, . — oTMeTka HaYanbHOWM TOUKN NNHWM.

18
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YK/IOH OnpepensieTcs B ThICAYHbIX O/15IX, MPOLEHTax Unn npo-
munsax — 1=0,001=0,1°/,=1°/,.

MopsaoK BbINOAHEHWS 3aAauun

[nsa onpepeneHus yknoHa HaxXoAST MPEBbILEHWE Mexay Tou-
kamu, no dopmyne (6), UCNOIb3Yst OTMETKM, NOYYEHHbIE B Npeablay-
wen 3agadve. Fopu3oHTaNIbHOE NPOSIOXKEHNE JMHUKU AB BbINUCHIBAIOT
13 Tabnumubl 1, T.K. OHO 6bINO HallAEHO B NEPBON 3adave.

YKNOH nnHum AB BoelumcnstoT no ¢opmyne (5).

MNpumep:

N3BecTHbl oTMeTkM Tovek: H , =108,6m, H, =79,5m, cne-
[0BaTENbHO
hey=H_,, -H,=H;—H,=795-1086=-29,lu.

Fopu3oHTasbHOE NposioXkeHne fMHMM AB no nepsoi 3apade
paBHO - d ,; =985m.

Mo ¢opmyne (5) YKIIOH paBeH:
) h —29,1m
i,=""="""""=-0,030=-3,0"/,=-30°/,.

dg 985w

Mpu BbINOMHEHWM 3afaHus HeobxoaMMO B TeTpaau pacnucaTtb
XO[, pelleHns AaHHOM 3ajayn W, JOMOMHUTENbHO, ee pe3ynbTaT 3aHe-
ctv B Tabn. 1.

3A0AYA 7. [loctpouts npofosibHbI npogusb 1o 3afaHHoM Jim-
Hm AB.

Oblumne ceegeHus

[Ipoghusiem Ha3bIBaeTCS BEPTMKabHbIN pa3pe3 MECTHOCTU MO 3a-
[AaHHOMY HanpasneHuto. OH NpeacTaBnsieT cobon rpaduk U3 ABYX B3a-
WUMHO MepneHanKYsIpHbIX HarnpaBnieHuid. Mpodunb NpUHSTO CTPOUTb
Ha MWNIMMETPOBON GyMmare, yTo obfieryaeT nocTpoeHue. Ansi Toro
4yTo6blI MpOUb MOAYYMSICS Bbipa3uTENbHbIM, MPU ero MOCTPOEeHWUU
NMPUMEHSIOT ABa MaclwTaba: ropU30HTa/IbHBIY, KOTOPLIN COOTBETCTBYET
MacluTaby TonorpaduyecKkon KapTbl, U BEPTHKAE/IbHBIM, KOTOPbIN 3aaa-
etca B 10 pa3 KpynHee ropu3oHTasnbHOro. Mo ropusoHTanu oTknagbl-
BalOT rOPU30HTasIbHbIE MPOSIOXKEHUS, @ MO BEPTUKANIM — OTMETKN TOYEK.

[opsanoK BbINONHEHWA 3aAauun

MycTb HeobXxoaMMO MNOCTPOWTL MNPOAOSBbHBIA  Mpoduab Mo
HanpasneHuto AB (puc. 10). JInHuio AB coeamHS0T KapaHaalloM 1 no-
cneaoBaTesibHO N3MEPSIOT PacCTOSHMS MeX Ay TOYKaMK, NOyYeHHbIMU
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npyu NepeceyeHnn AaHHOW NuHUM AB c ropusoHTansmu (di, dz ds u
T.4.).

d: A
-~ (143,1)

(1413

140

Puc. 10 UaMmepeHust No KapTe Ans NoCTPOeHUs NPOAOSIbHOMO
npoguns

Mpy nocTpoeHun nNpoduns 3aaatoTcs AByMS MacliTabaMu: ropu-
30HTANbHLIM U BepTUKabHbIM. OBbIMHO FOPM3OHTaNbHLIA MacluTab
NMPUHMMAOT paBHbIM  MacwTaby kapTbl (B AQHHOM  MpuMepe

M, =1:10000), a BepTuKanbHbIi AomKeH 6biTb B 10 pa3 kpynHee (
M, =1:1000).
MocTpoeHne Npoduns HAYMHAKOT C TOro, YTO Ha NIUCTE MUIU-

MeTpoBOW ByMaru cTpoaT rpacdbl rOPU3OHTasbHbLIX NPOMOXEHUA U Bbl-
cot (puc. 11).
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A TIpomonsreIit mpodne mo muEH AB
160
1 150
My =——
277000 P ~~—
1 140
£-10-600 130
120
110
20 100
A B
20 BricoTst - =3 A=) =3 oS o M
? o vy ~ O (=] ~ Q (] ;
cM TOYeK X = i 2 T =3 =
1,5| TOPUSOHTAmBHEIC |0\ | 5143 10 3102 | 167.8 | 3% |20
oM [POIIOIKEHHAS % % |0t
5-8 cm

Puvc. 11 MpoaonbHbIA Npodub NO 33/laHHOMY HanpasneHntio AB

3anonHeHue rpad HauuHaloT € rpadbl «FOpU30OHTaNbHbLIE NPO-
NoXeHus». B ropusoHTanbHoM Macwtabe 1:10 000 oT HayvasibHOM
TOYKM A, NocnefoBaTeNbHO OTKMNAAbIBAIOT BCE pacCTOSHUSA MexAay ro-
PU30HTaNsAMM, KOTOPbIE M3MEPSIIOT NO UCXOAHOMN KapTe — di, dz, d3 1
T.4. (puc. 10); NnpoBoAAT BepTMKasbHble OTPe3KU. Mexay 3TUMK OTpes-
KaMu BbIMUCbIBAKOT rOPU30HTasIbHbIE MPOSTIOXKEHUS HA MECTHOCTH, KOTO-
pble onpeaensioT No YMCNeHHOMY MacluTaby KapTbl.

B rpace «BblCOTbI TOYEK» BbIMWUCHIBAOT OTMETKW HayasnbHON U
KOHEYHOM TOYeK 3aaHHOM NNMHWUKM, a TaKkke OTMETKM BCEX MOpU30HTa-
nen, kOTopble OHa nepecekaeT (puc. 10).

BepxHss nMMHMS NpocbnIbHON CETKU Ha3bIBAaETCS JIMHUEN «yCOB-
HOro ropmsoHTa». OTMeTKa «YCMIOBHOIO ropu3oHTa» BbibupaeTca Ta-
KM 06pasoM, 4Tobbl MUHMMarbHas OTMeTKa bbina Bbile Hero Ha 5-7
cM (T.e. Ha 50-70 m). BoibpaHHas OTMeTKa NOANMCLIBAETCA Haj CTpen-
KOW, KaK MoKasaHo Ha puc. 11.

Ha puc. 11 HanmeHbluas BbicoTa 141,3 okpyrnsercs ao 140 (T.k.
BepTUKanbHbIM MacwTab 1:1000, T.e. B 1cM cogepxutcs 10M, To Bep-
TUKanbHasa ocb Npodunst 4omkHa 6biTb oundpoBaHa 3HAYEHUSMN KpaT-
HbiMM 10). CnefoBaTenbHO, OTMETKY «YCMIOBHOMO FOPU30HTa» MPUHU-
MatoT paBHoN 90M (T.k. 140M-50M=90m).

OT NUHWMM «YCNIOBHOMO FOpU30HTa» B BepTUKalbHOM MacluTabe
1:1000 Ha neprieHAMKYNapax OTKIaAbIBAOTCA 3HAaYEHUS OTMETOK BCEX
ropusoHTanei n Toyek A n B (puc. 11).
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Mocne coeamMHeHUs NOyYEHHBIX CMEXHbIX TOYEK NPSMbIMKM, NO-
Ny4yaeTcs NPOAOSbHBIN NPoduIb MNOBEPXHOCTU 3eMAN MO 3afjaHHOMY
HanpasneHuo AB (puc. 11).

Mpy BbINOMHEHWUX 3aAaHUsi, MOCTPOEHHbI HAa MWUNIMMETPOBOWA
6ymare, NpoaonbHbIN Npodwnb NMHUKM AB BKNEUBAIOT B TETpasb.
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