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MEXAYy TOYKAaMH, BBICOT TOYEK, ITUPEKUMOHHBIX YIJIOB, UCTUH-
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[IpennasHaueHsl JUisl CTYJEHTOB CTPOUTENBHBIX CIIe-
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BBEJIEHME. LIEJIA U 3AJIAUM

[{enb pabOTHI: U3YUHUTh YCIOBHBIE 3HAKH, O3HAKOMUTKLCS ¢ oopmiie-
HUEM TONOTpaUUeCcKuX MaTEepUaIoB, HAYUYHUTHCS YUTATh KapTy U peniaTh
HanOoJiee paclpoCTpaHEHHBIE 3a/]a4u 10 ToNnorpaduyecKon KapTe.

JI71s1 BBITIOJTHEHUST paOOThl HEOOXOUMO 3HATh: CUCTEMbI KOOPJIUHAT,
IpUMEHsAEeMbIe B Teojie3un (reorpaduyeckas, NpIMOyrojibHas MECTHasi U
30HAJIbHASA CUCTEMa MPSAMOYToJIbHBIX KoopauHaT ['aycca-Kprorepa), yribl
OPUEHTUPOBAHUS (A3UMYThI, TUPEKIIMOHHBIE YIJbl, PyMOBI), MacIITAObI
(4MCIIEHHBIN, UMEHOBAHHbIN, IMHEHHBIN, ITONIEPEYHbIN ).

PaboTa BBIMOTHAETCS HA MHAUBUAYAIBHOMN Tomorpad@uieckoi kapre,
Ha KOTOPOM MperogaBaTeneM 3aJanbl Touku: A, B, C.

JIyist BBINMOJTHEHUS J1a00paTOpHOM pabOThl HEOOXOAMMO HMETh: Ka-
paHjall, JIMHENUKY, TPEYTOJIbHUK, U3MEPUTEND, JTACTHK, MUKPOKAIbKYJIS-
TOD.

Bce nocmpoenus na kapme 8blnoHAMb MOJILKO KAPAHOAUIOM.

[Ipu BeIMOIHEHUU PA0OTHI HEOOXOIUMO OTNPEICIUTD:
reorpaduueckue KoopauHaTel @ , A 1ist Touek: A, B, C;
npsAMOYTOJIbHBIE KoopauHaThl X ,Y st Touek: A, B, C;
TOPHU30HTAIIBHBIE MPOJIOKEHUS MeX Ty Toukamu A-B u B-C;
TUpEeKUMOHHbIE yriibl JUHUK A-B, B-C 1 oOpaTHbie AUPEKIU-

oHHbIe yruibl TuHUN B-A, C-B. Onpenenuts pyMObI 3TUX JIMHUM;
3HAUYEHUS] COJMDKEHUS! MEPUJIMAHOB M MAarHUTHOTO CKJIOHEHMS
JUISl JAHHOTO JINCTA KapThl;
11 iuHu A-B 1 B-C ucTuHHBIE 1 MArHUTHBIE A3UMYTHI;
oTMeTKH Touek: A, B, C;
KpYTH3HY CKaTOB Ha JnHUIX A-B u B-C.
[TocTpouts npodunu no auHusM A-B u B-C.
JlaTh onrcaHue KapThl.

Pabota odopmisiercss Ha crnenuadbHOM OjaHke. Pe3ynbTarhl 3amu-

CBIBAIOT PYUYKOU. JJisl yTIIOB OPUEHTUPOBAHUS CTPOSIT CXEMBI.

3



1 OHPEAEJEHUE 'EOI'PAOHUYECKHUX KOOPAUHAT
IHO KAPTE

Buemnsss paMmka kapTel siBisiercs: Tpanenuei. E€ oOpasyroT nuHuu
MEPUIUAHOB U Mapajuiesici. BepXHss paMkKa CIIy)KUT CEBEPHOU I'PAHULICU
KApThl, HYKHSSL — I0KHOW. DTH TPaHULBI ABJISIOTCS mapauienamu. Jlepas
paMKa — 3anajHas 4acTh TPaHUIbI, IPaBasi — BOCTOYHAs. DTU TPAHULIbI SIB-
JSIIOTCA reorpaduyecKuMU MepUIuaHaMu.

IupoThl M AOATOTHI TPAHULL KAPTHI ITOANKUCAHBI B YTJIAX KAPTHL.
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Pucynok 1 — Onpeaenenue reorpaduuecKkux KOOpAUHAT



Pazauna mmpotr Mexay CEeBEpHOW M IOKHOM pamkamu paBHa 20’
MunyTHas 1MIKajaa IeJIUTCS HAa MUHYTBI U CEKYHAbl. MUHYTBI 0003HAYAIOT-
Csl YepHBIMU U OenbIMU IuTpuxaMu. Kakias MUHYTa JEIUTCS TOUYKaMU Ha
mecTh yacteil. TakuM oOpazom, Kaka0€ JACJICHUE MEXAY TOUKaMHU PaBHO
JECSITA CEKYHIaM.

Jl71st TOro, 4TOOBI ONPENEIUTh MIUPOTY P TOYKU A, HY>KHO TTPOBECTH
yepe3 3Ty TOUKY JIMHHUIO MAPAJUICIBHYIO I0KHOM WJIM CEBEPHOW TPaHUIIE
kapThl. [Ipr 3TOM HEOOXOIMMO YyUYECTh, UTO PAMKHU KapThl HE MapasIeIbHbI
KHJIOMETPOBOM CETKE. 3aTEM MO MUHYTHOM IIKaJ€ 3aMaJHOM TPAHULBI OIl-
pEIETUTh 3HAUCHUE MUPOTHI @ C TOYHOCTHIO JI0 OJHOM CEKYH/bI (Ha a3,
aM00 MyTEM COCTAaBJICHUS MPOIMOPIUU). 3aT€M CIeNaTh TPOBEPKY MO MU-
HYTHOM IIKAJIE BOCTOYHOW I'PAHHUILBI.

Honrota A TOYKu A ONpeAenseTcs] aHAJIOTUYHO 110 MUHYTHBIM IIIKa-
JlaM CEBEPHOM U K0KHOW I'PAHULIBI KaPTHI.

Ha pucynke 1 mmpora ¢ Touku A paBHa 54°587377

nonrota A Touku A paBHa 37°31700"

3aTeM aHAJOTUYHO ONPEAEISAIOT IMUPOTHI U 10AT0Thl Touek B u C.

Pe3ynbTaThl 3aUChIBAlOTCS B Ta0IuIy 1.

2 OITPEJAEJIEHHUE NPAMOYI'OJIBHBIX KOOPANUHAT

st onpeneneHus: mpsIMOYTOJIbHBIX KOOPJIMHAT TOYEK HCHOJIB3YIOT
JVHUU KAWJIOMETPOBOU CETKU. BepTUKaNbHbIE TUHUU KUIIOMETPOBOU CETKHU
napasuleibHbl OCEBOMY MEpPHUJIMAHY 30HBI, 4 TOPU3OHTAIBHBIE — 3KBATOPY.
Paccrosauus mexnay naByms coceqHuMHU auHusaMHu paBHO 1000M (1xm). Ka-
KJ1asl IMHUS TTONITACHIBACTCHL.

YtoO0kI onpeieTuTh NPSIMOYTOJIbHbIE KOOPAMHATHI TOUYKH HY>KHO BOC-
CTAHOBUTH MEPIECHAUKYJIAPHI K OJMKANIITUM KUJIOMETPOBBIM JIMHUSIM, W3-
MEPUTH C MOMOIIBIO U3MEPUTENS U MaCIITAOHOM JTUHEUKHU PACCTOSHHE 10
F0’KHOW Y 3alaIHOM KWJIOMETPOBOM JIMHUHU KBAJIpaTa, B KOTOPOM HAXOIUT-
Cs1 TaHHAsl TOYKA.

KoopauHatel Touek crarairoTcs W3 KOOPJHUHAT ONMKAWUIINAX KUJIO-
METPOBBIX JJUHUH IIJIFOC PACCTOSHUS 10 JAHHON TOUKH (PUCYHOK 2).

Harmpumep:

A X4=665m, A Y, =490m,
X,=6095000m + 665m =6 095 665m,
Y =7406000m + 490m =7 406 490m.
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Pucynok 2 — OnpenenieHrue npsiMOyrobHBIX KOOPAUHAT

AHaJIOTUYHO OMPEACISIOTCS MPSAMOYTOJbHbIE KOOpAUHATHI TO4YeK B
u C. Pe3ynbpTarsl 3anuchiBatoT B Ta0UILy 1.

Ta6nuna 1 — I'eorpadpuyeckre u IpAMOYTOIBHBIE KOOPAMHATHI TOYEK

Touku 0(0,’ , oﬂ,’ . X Y.
M M
A 54°587377| 37°317007 | 6095665 | 7406 490
B
C

3 ONPEJEJEHUE T'OPU30OHTAJBHBIX MPOJIOKEHU

JIJ1st TOro 4To0BI ONPEACIUTh TOPU3OHTAIBHOE MPOJIOKEHUE 10 JIU-
HUU A-B Hag0 U3MEPUTH 3TO PACCTOSHUE C TTOMOIIBIO U3MEPUTEIIS U Mac-
IITAaOHOU JTUHENKH.
JIJ1s1 KOHTPOJISI TOPU3OHTAIILHOE MPOJIOKEHHUE BBIYHCIISIETCS 10 (op-

MyJIe:



S=(Ax) + (Y)Y,

F,Z[GAX:XB—XA,' AY= YB—YA

["opuzoHTanbHOE MIpoJokeHue 1o JuHuu B—C omnpexnensercs aHano-
TUYHO.

4 OITPEJEJIEHUE IUPEKIIMOHHBIX YI'JIOB U PYMBOB

JIMpEeKIMOHHBIM YIJIOM O Ha3bIBAETCS YIroJl, OTCUUTHIBAEMBIN OT Ce-
BEPHOT'O HaIpaBJEHUS OCEBOIO MEpuAuaHa (BEPTHUKAJIbHOW JIMHUM KHUJIO-
METPOBOI CETKM) MO XOJIy YaCOBOM CTPEIKH JI0 33JIaHHOTO HaIlpaBJICHUS.
JIMpEeKIMOHHBIN YTOJl U3MEPSIETCS TPAHCIIOPTUPOM (PUCYHOK 3).

PymO () — 3TO OCTpBIi Yroja, OTCUMTHIBAEMbBIN OT OJuXKaliliero Ha-
IpaBj€HUs OCEBOr0 MEpHUAMaHa IO XOIy WIM NPOTUB XOJa YacOBOH
CTPEJIKM 10 3aJJaHHOT0 HampaBlieHHs. Ero MOKHO BBIYHMCIHUTH Y€pe3 Iu-
PEKIMOHHBIN yroJ (PUCYHOK 4).

Jist KOHTpOJst pyMObI M JUPEKIIMOHHBIE YTJIbI BBIUUCIAIOTCSA IIO
dbopmynam:

tgr (AB) = %

_ AY
, r = arctg ol

3arem 1o 3HakaMm AX u AY ornpenensiercsi HOMEP YETBEPTH U IO CO-
OTBETCTBYIOIIECH (hOpMyJie BHIYUCIISETCS 3HAUCHUE d.

Hpruep: \
a) v ¥4

X4
Xoop AB

Pucynok 3 — OnpeniesieHue TUPEKIMOHHBIX YIJI0B
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S OITPEAEJIEHUE HCTUHHBIX U MAT'HUTHBIX
AZUMYTOB

HctunabiM (reorpaduyeckum) a3uMyToM (A) Ha3bIBa€TCA YroJi, OT-
CUUTBIBAEMBIN OT CEBEPHOI0 HAMPABJICHUS UCTUHHOTO (reorpaduuaeckoro)
MEpHUIUaHa 10 X0y YaCOBOW CTPEIKHU 10 3aJaHHOI'O HAIIPABIICHMUS.

JIJisi HemoCpeACTBEHHOTO W3MEPEHHS] MCTUHHOTO a3uMyTa JIMHUH,
yepe3 €€ HayaJbHYI0 TOYKY MTPOBOJST JIMHUIO, MTAPAJLIEIbHYO JJUHUN T€0-
rpauueckoro MepuauaHa U U3MEPSIOT a3UMyT TPAaHCIOPTHPOM (aHaJo-
TUYHO JUPEKIIMOHHOMY YTIIY).

Ecnu u3BecTeH TUPEKUMOHHBIM yTroi JaHHOTO HampaBieHus U cOiIu-
KEHUE MEPUANAHOB (COMMKEHUE MEPUANAHOB OEPYT ¢ BCIOMOIraTEIbHOIO
YepTeka, MOMENIEHHOTO 3a I05)KHOM paMKON KapThl), TO UCTUHHBIN a3UMYT
MO>KHO BBIYHUCIIUTH MO (pOpMYyJIE:

A=a+ty,

r7e y — COMmKeHue MEpUIUaHOB.
MaruutHeii a3umyT (A,) omnpeaensercs aHaJOTUYHO HCTUHHOMY
a3UMYTY U JTUPEKIIMOHHOMY YTJy, TOJIBKO 3a Ha4aJIbHOE HallpaBlieHHue Oe-

pEeTCs HaIlpaBJIEHHWEe MarHUTHOT'O MepudaHa. MarHuTHBIN a3UMYT MOYKHO
TaK>K€ BBIYUCIIUTH 110 (popmyiie:

Ay=A-06=a+y-9,

rie 0 — MarHUTHOE CKJIOHEHUE, OHO TAK)KE YKa3bIBACTCS 32 FOXKHOU
PaMKOM KapThl.

Pe3ynbTaThl JIMH U YTJI0B 3aUCHIBAIOT B TAOIUITY 2.

Tabnuua 2 — 'opu30oHTaIBHBIE TPOJIOKEHUS U YIJIbl OPUEHTUPOBAHUS

JIvanu SI/I3Mep. SBI:I‘II/IC. aHpHM- a06p- r A AM
M M

A-B

B-C
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Pucynok 4 — OnpeneneHue yrioB OpUEHTUPOBAHUS

st muanii AB 1 BC nocTpouts 00IIyI0 CXEeMY YTIJI0B OPUEHTHPO-
BAHUA.



6 OITPEJAEJIEHUE BBICOT TOYEK

Beicotsl Touek (H) Ha kapTe onpenenstoTcsi Ipu MOMOIIU TOPU30H-
TaJIeH.

['opu3zoHTanb — 3TO JIMHUS PaBHBIX BBICOT. Ha kapre kaxaas msitas
TOPU3OHTANIb YTOJIAETCS U TMOAMUCHIBAETCSA, MPUYEM OCHOBaHUS LUDP
HaIpaBJICHbI B CTOPOHY MOHUXEHUs pesibeda. Jjis onpeneseHus: OTMETKU
1000 TOPU30HTAIM HANO OMNPENETUTh BHICOTY cedueHus penbeda. OHa
YKa3bIBAETCS 32 KOKHOM paMKOW KapThl. Harpumep, eciin BbIcOTa CEUCHUSA
penbeda SM, 3TO 0003HAYAET, UYTO CIUIOIIHBIE TOPU3OHTAIM MPOBEICHBI
yepe3 SM Mo BbIcOoTe. JlOMOMHUTENbHBIE TOPU3OHTAIM O003HAYAIOTCS
MITPUXOBBIMU JIMHUSIMU U 0003HAYAIOT IMEpernaj BbICOT HA MOJOBUHY BbI-
COTBI CEUCHUSI.

Ecmn TOuka HaXOAUTCS HEMOCPEACTBEHHO HAa TOPU30HTAIM, TO €€
OTMETKa paBHAa OTMETKe ropuzoHtayv. Hanpumep, Hy = 105,0 M (pucy-
HOK 5).

Ecnu Touka pacnosioxkeHa MexKly TOPU3OHTAISIMU, €€ OTMETKA Ompe-
JENAETCA METOJIOM MHTEPIOSLMY WK Ha 1i1a3. Hanpumep, Hg = 116,0 m.

Pucynok 5 — OnpenesieHue BbICOT TOYEK

B citydae oTCyTCTBUS MM yAANE€HHOCTH MOAIHUCAHHBIX TOPU3OHTAIEH
OTMETKH TOPU3OHTAJIEN ONPENEIAOTCS MO MOJIUCAHHBIM HA KapTE OTMET-
KaM BBICOT XapaKTEPHBIX TOUEK pesibeda.
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7 OITPEJAEJIEHUE KPYTU3HbI CKATA

KpyTtusna ckara i onpezesnsiercs mo ¢popmyJie:
i =1tgv=ha,

IJIE ¥ — YroJI HAKJIOHA,

h — BbICOTa ceueHus penbeda,

a — BEJIVWYMHA TOPU30HTAIBHOTO 3AJI0KEHUA MEXKAY TOPHU30HTa-
JSIMH, BBIPQ)KEHHAsI B METPAX.

[Ipu rpaduyeckoMm ompeaeaeHun MOJb3YIOTCS TpapuKOM 3ajloxKe-

HUsI, TOMEIIEHHBIM 33 KOKHOM PaMKOW KapThl. s onpeneseHust KpyTus-
HbI CKaTa HAa KapTe€ C MOMOUIBI0 M3MEPUTEI U3MEPSIOT 3AI0KEHUE U 3a-
TeM Mo rpaduky onpeaessoT KpyTU3Hy cKaTa.

8§ IOCTPOEHUE MPODPUJIA

[Tpodunem MecTHOCTH HA3BIBAIOT YMEHBIICHHOE M300pa’KeHNE BEPTH-
KaJbHOTO pa3pe3a MECTHOCTH TI0 33/IaHHOMY HAIMPaBIIECHUIO.

Jlns moctpoenus npoduis BeIOMparoT Hanbojee yaoOHbIe MaciITaObl
M0 BEPTUKAIU U MO ropu30oHTaIu. OnpenenstoT OTMETKH rOpU30HTaIeH, KO-
TOpbIE NepecekaroT JnHuo A-B (pucyHOK 6). 3aTeM Ha OCHOBaHUHU NPOdUIIs
CTPOSIT TOYKH A W B ¥ BBIHOCAT UX OTMETKH TIO BEPTHKAIH B 33aJIaHHOM
maciitade. 3areM Ha MPOUIL HAHOCAT BCE TOUKU MEPECEUCHUS JIMHUU A —
B ¢ ropu3oHTaNsSMU M OTKJIAJBIBAIOT UX OTMETKH, MOJYyYEHHBIE TOYKH CO-
eIUHSIOT MPSIMBIMU OTPE3KaMu (PUCYHOK 7).

Pucynok 6 — OnpeneneHrne OTMETOK TOPU30HTAJIEH,
MEePECEKAIOIINX JTUHUIO
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Pucynok 7 — IIpoduns no nunun A-B

["'opuzoHTanbHBIM MacITad TpPoduiIs JOJDKEH OBITh paBEH MacIlTa-
Oy KapThl, BEpTUKAIbHBINA BEIOMpatOT B 10 pa3 KpyIHee Uil B COOTBETCT-
BUU C MEPETAIOM BBICOT IO JIMHUH.

[To npoduto HEOOXOAUMO cenaTh BBIBOJ O MPSIMOM BUAMMOCTH
MEXy Toukamu A u B.

9 OIIMCAHUE KAPTHBI

[Ipu onmcannu KapThl HEOOXOIUMO 03HAKOMUTHCS C YCIIOBHBIMH 3Ha-
KaM{, BHUMATEJIbHO M3YyYUTh COJICPKaHHUE KapThl U CJEJaTh €€ ONMMCAHUE
B CIEAYIOIIEM MOpsaKe: ruaporpadus, peiabed (¢ yKa3aHUEM CaMbIX BbI-
COKMX U CaMbIX HU3KHX TOYEK), HACEJIEHHBIC IMYHKTHI, JOPOTH, TTPOMBIIII-
JICHHOCTb, CEIbCKOE XO35IMCTBO.

JlaGopaTtopHas paboTa JomKHA OBITH 3alMIIEHA B TCUCHHE JIBYX He-
JIEJIb TIOCJIE TTPOBEACHUS 3aHATHS.
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