I aTan pecrmyOIMKaHCKON OUMIHAJBI IO Y4eOHOMY mpenMeTy «[eorpadus»
2024/2025 y4e6ublii o1

3AJAHME 1. }
PABOTA C TOIIOTPA®GUUYECKOI KAPTOM (1O 30 BAJIJIOB)

1. Hmwxke mpencraBien ¢parment Tomorpaduaeckoir kaptel. Ompenenute
MacmTad JaHHOTO KapTorpaguueckoro mpousBeleHus. B oTBere mpuBeauTe Kak
MOKHO OOJIbIIIE PA3IUYHBIX CIOCOOOB €ro OINpEACNICHUs, KaXIbIH MPeaI0KeHHBIN
Croco0 MOJKpEnuTe 0ObSICHEHUEM HEOOXOIUMBIX JIJISl BHITIOJIHEHHUS PACYETOB.
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Baw omeem:
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Il aTan pecrrybmrKaHCKO#M oTMMIHAABI IO yaeOHOMY TIpeameTy «I eorpadusn»
2024/2025 yueOubIii roj

2. I'pynma uccrnenoBareneii MpoioKuiia mo Tonorpadguyueckoi KapTe MapupyT
u3 NMyHKTa A B myHKT b (oTMedeHbl Ha (parMeHTe KapThl) AJIA OCYIIECTBICHUS
oTOOpa Ha MECTHOCTM MOYBEHHBIX Npo0. Mexny nyHktaMmu A u b umu Obuin
3aJI0’)KEHbl JIOMOJIHUTENbHbIE 4 MyHKTa HaOmoaeHud. Hanecute Ha mpuBeACHHBIN
Bbllle (pparMeHT Tomorpaduyeckod KapThl AaHHbBIA MapupyT. He 3alynbre
0o OpMUTH KapTy MapIIpyTa ¢ y4€TOM BCeX KapTorpaduyecKux HOpM U IPaBUII.

B kauecTBe MCXONHBIX TaHHBIX Bam MpenocTaBiAIOTCA U3MEPEHUS MArHUTHOIO
azumyTa (AM) MeXJIy MyHKTaMH MaplipyTa W pacCTOSHUS MEXKIy HHUMHU,
npuBeAcHHBIC B Tabymile Huxe. [IponsBenure pacuersl TUPEKIUOHHBIX yriaoB (V).
3aHecuTe TOJy4YeHHbIE 3HAa4YeHHUS B TaOnuily. B oTBere mnpuBeauTe eTalIbHbIC
pacuersl To kaxnaomy J[Y. Taxxe Ha3zoBuTe OOBEKTHI, TIOKa3aHHbIE Ha
Tonorpauyeckol KapTe yCIOBHBIMU 3HAKaMH, KOTOpble OyAyT HCIOJIb30BaHbI B
KAaueCTBE OPUEHTUPOB HA MECTHOCTH JIJISl KaKJIOTO IIyHKTa MapLIpyTa.

Hanpaenenue Am Paccmosnue, m /%
A-1 266° 24° 1100
1-2 257°24° 1000
2-3 264°24° 950
3-4 279° 24° 2900
4-b 219°24° 1500
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Baw omeem:
Pacuem J[V:

Obvexmbi-opuenmupbl.

3. MHcxonms wu3 xapakrepa MECTHOCTH, OTOOpaXE€HHOro Ha (QparMeHre
Tonorpauyeckoi KapThl, CeIaeTe MPEANOI0KEHUE O TOM, KaKUE TUIIbI TTOYB MOTYT
OBITh BCTPEUYEHBI HCCIIEIOBATENSIMU O pa3zpaboTaHHOMY MapiipyTy. CBOMl OTBeT
obocnyiite. [losicHute, kakue (PaKTOpbl MOTYT CIY>KUThb KPUTEPUSIMU 3aJI0KECHUS
KOHKPETHBIX MECT IOYBEHHBIX pa3pe30B B MpeEaesiax TEPPUTOPUU HCCIIETOBAHUM.
CBOi1 OTBET NOJAKPENUTE KOHKPETUKOM.

Baw omeem:
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3AJIAHUE 2.
PA3PABOTKA I'EQJIOTHYECKOW KAPTHI
YETBEPTUYHBIX OTJIOKEHUI IO MATEPHUAJIAM
MOJIEBOI'O OBCJIEAOBAHUS TEPPUTOPUH (JIO 25 BAJLJIOB)

1. Huxe npeacrtaBieH (parMeHT TUIICOMETPUYECKOW KapThl, Ha KOTOPBIUA
HAHECEHbl TOYKU HAOIIOJIEHUN, 3aJI0)KEHHBbIE B XOJ€ MOJEBOTO T'€OJOTUYECKOIrO
oOcleoBaHMUsl y4acTKa, paclojOKEHHOTO B TMpeaenax TeoMopQoIoTHYecKon
obnactu benopycckoe [loo3epre. BHuMarenbHo u3yuuTe oOBEKT HCCIENOBAHUN U
UH(pOPMAIIUIO, COJIEPKALIYIO0 OITUCAHUE F€OJIOTUYECKUX Pa3pe30B.

Ha ocHOBe MpEeMIOKEHHBIX HMCXOJHBIX  JAHHBIX  TpPaHCHOPMHUPYUITE
TUIICOMETPUYECKYIO KapTy B KapTy YETBEPTHUHBIX OTiIOkeHud. He 3a0yapre
oQopMUTh pa3pabOTaHHYIO KapTy C YUYETOM BCEX KapTOrpauuecKuX HOpM M MPaBUJL.

Ha xapTe nokaxute TeppUTOPUHN PaCIPOCTPAHEHUS JOHHO-MOPEHHBIX (CBETIIO-
KpPaCHbIM), BOJIHO-JIEAHUKOBBIX 3aHIPOBBIX (TOJIyObIM), aJNTFOBUAJIBHBIX TEPPACOBBIX
(CBETI0-3€TIEHbIM), AJUTIOBUAJIBHBIX TMOWMEHHBIX (TEMHO-3€JICHBIM) OTJIOKCHUH.
Jlerenay kapThl CTPYKTypHpyiiTe. Bbinenute B Hell cTpaturpaduueckue paszaesbl
(Hampumep, TOJIOLEH, BEpXHUH MJIEHCTOLEH ), TOPU3OHTHI (HalIpUMEp, MO03EPCKHUI).

2. BpisiBUTE U OXapakTepu3yWTe OCHOBHBIE 3Tambl (OPMUPOBaHUS peibeda
IPEIIOKEHHOT0 BaM y4yacTka B BEpXHEM IUIEMCTOLIEHE — TOJIOLICHE.

3. TlosicHuTe pasHUIly B YCIOBUSAX (DOPMHUPOBAHHS U TIPAHYIOMETPUUYECKOM
COCTaBE  AJUIIOBHAJIBHBIX, JCIIOBUAIBHBIX M  IPOJIIOBUAIBHBIX  OTJIOKECHHM,
BCTPEUAIOIIMXCS B Tpeaenax o0bekTa wucciaenoBanuil. Onuimudre, Ha KaKUX
TEPPUTOPUSX B MPEIEIaxX UCCIAEAYEMOI0 y4acTKa OHHU OTJIararoTcsl.

Baw omeem:
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Touka HabnwoaeHna 1
AbconoTHaa oTMeTKa - 150,8 m.

Il aTam pecnyOIMKaHCKOM OJMMIIHAIBI 10 yueOHOMY npeamMeTy «I eorpadusd»

2024/2025 yueOubIii roj

Touka HabnoaeHnsa 2
AbcontoTHaa oTmeTKa — 134,9 m.

?
L
Mouwy-
Ne HOCTb
OnucaHue nopog,
cnos cnos,
M
1 2 3
Cynecb bypas, c
rpaBuem, rasbkoh U
1 Ba/lyHaMM o0cafoyHbIx | 2,3*

n MarmaTu4ecKux
nopog

* 3pecb M ganee NPUBOAMTCA HE WUCTMHHasA

MOLLHOCTb, @ BUAUMan (NponaeHHas).

Touka HabnoaeHus 3
AbcontoTHaAa oTMeTKa - 109,3 m.

BoaHo-neaHUKoBbIE 3aHApPOBbIE
OT/IOXKEHUA, NEpPeKpPbITble  AEeN/IUBUEM,
noactTunaemble [OHHO-MOpPEHHbIMU
OT/IOXKEHUAMM.
Moww-
Ne HOCTb
OnucaHne nopog,
cnos cnos,
M
2 3
1 AnespwuT bypbIit 0,2
Mecok KenTbi,
Pa3HO3ePHUCTbIN
2 ’ 1,6

nec4yaHo-rpasuiiHas
cmechb

Cynecb 6ypan, c
rpaBuem, rasbKoh U
Ba/lyHaMW OCaZ04YHbIX U
MarmaTUYecKmx Nopos,

Touka HabnopeHus 4

AbcontoTHasA oTMeTKa - 125,1 m.
BoaHo-neaHUKoBbIE 3aHApOBbIE
OT/IOXKEHUA, NepeKpbITbie AeNNH0BUEM.

1 2 3

1 AnespwuT bypbIii 0,3

Mecok xenTbii,
pa3HO3EepPHUCTLIN,

?.
1 2 3
MNecok TemHoO-cepbin,
1 -ep 1,3
MeIKO3ePHUCTbIN
Touka HabnwoaeHua 5
AbcontoTHan oTmeTKa - 114,4 m.
?
1 2 3
MecoK CBETNIO-KenTbli,
MeNKo- U cpegHe-
1 pea 2,2

3€PHUCTLIN, c
BKOYEHMEM TPaBuA

11 knacc. [IpakTudeckuii Typ. Bapuant 2

2 . 1,6
nec4yaHo-rpasuiiHas
cMecb

Touka HabnoaeHns 6
AbcontoTHaa oTmeTKa - 133,1 m.
JOHHO-MOpPEHHbIEe OTNOXKEHMUS.

1 2 3
CyrnmHok KpacHo-
b6ypblii, €  rpasBuem,

1 ralbkom W  BaJyHamMu 3,1
0CaflOYHbIX "
MarmaTu4yeckux nopog,
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3AJAHHE 3.
IOCTPOEHHUE 'PABUTAIHOHHOU MOJEJIX TPOCTPAH-
CTBEHHOI'O BBAUMOJIEUCTBUA I'OPOJ0B (10 25 BAJIVIOB)

JI71s1 BBISIBTIEHUSI UHTEHCUBHOCTU B3aMMOCBS3U TOPOJIOB B CUCTEME PACCEICHUS
4acTO HUCIOJIb3yeTCsl IpaBUTAIMOHHAs Mojenb. KoaddunueHnt rpaButanuu mpsimMo
MPOTMOPIIMOHANIEH JIIOAHOCTH TOPOJOB U OOpAaTHO MNPOMOPLUOHATIEH PACCTOSHUIO
MeXIy HUMU. MaTeMaTU4eCcKl ero MOXKHO BBIPA3UTh (POPMYIIOH:

_ P;x Pj

Gy= k (7

rae Gijj — koadduurenT rpaBuTai MKy rOpOJIaMH i 1 |,

Pi— 4HCICHHOCTH HACENICHHS I-T'0 TOPO/Ia,

Pj— 4nCIIeHHOCTDh HACENICHHS j-TO TOPO/Ia,

d — paccrostHue MeXITy ABYMsI BBIOpaHHBIMU TOPOIaMH,

k — KoHCTaHTa, eIMHBIN WHAEKC JUIS BCEX Map rOpOIOB B paMKaX CHCTEMbI PACCEICHUS.

Jlns BbIMOJIHEHUs 3aJaHus BaM HE0oO0XOOuMO MOCTPOUTH TI'PaBUTALMOHHYIO
MOJIENIb MPOCTPAHCTBEHHOTO B3aUMOJACHCTBUSA ropoaoB Mramuu. [lmg storo, Bam
HY’)KHO paccyuTaTh MO yKa3aHHOW Qopmyiie KOA((PUIMEHTbl TpaBUTALUU MEXIY
UTANbIHCKUMHU TOPOJIAMU M BIUCATh WX B COOTBETCTBYIOIIME SYEHMKH TaOMMUBI 3.
WcXOMHBIMU [TaHHBIMU NPU 3TOM BBICTYNAIOT MEpPEYeHb KPYMHEUIIUX TOpOJIOB
CTpaHbl C UX YUCJIECHHOCTbIO HaceneHus (Tabnuna 1), a Takxke MaTpulia pacCTOSHUMA
MEXJy HUMHU IO aBTOMOOWJIBHBIM joporaMm (tabiuia 2). 3Ha4eHHWE KOHCTAHTHI K
npearaercs B3sATh paBHbIM 0,000002.

Tabnuna 1. — Kpynneitmue ropoga Utanun

No /it I'opona YuCIEeHHOCTh HACEJICHUSI, YEl.
1 Pum 2 748 109
2 Munan 1 354 196
3 Heamnosb 913 462
4 Typun 841 600
5 [Tanepmo 630 167
6 ['enys 558 745
7 Boionbs 387 971

[Tocne toro xak Bamu OymyT mpou3BeneHBI BCE HEOOXOJIMMBIE pacyeThbl, Ha
KOHTYpHOU KapTe Wtanuu cieayer o003HAUUTh M MOAMHUCATh BCE MEPEUUCICHHBIC
ropojia ¢ y4eTOM HX JIFOJHOCTH. ['paBUTAllMOHHYIO MOJEIb MPOCTPAHCTBEHHOTO
B3aMMOJICUCTBHUS TOpOo/0B MTamuu HEOOXOAMMO TMOCTPOUTH C TMOMOIBIO T'pados,
MOKa3aB MX B COOTBETCTBYIOIIEM MaciiTabe Ha KOHTypHOW Kapre. Paspaboraiite
HE0OXOIMMbIC YCIIOBHBIE 0003HAYEHUS U JaiiTe Ha3BaHME MOTYYECHHON KapTOCXEME.
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[Ipoananu3upyiTe NMOJYYEHHBIE PE3YJIbTATHI, 1aB OLIEHKY IPOCTPAHCTBEHHOTO
B3aMMOJICUCTBUS CEMHM KPYNHEMIMX ropoaoB MHWraimmm B paMkKax CUCTEMBI
TOPOACKOTO HaceyleHWs crpadbl. [logymalTe W IHpUBEAUTE MPUMEPHl HHBIX
noka3zaTeseld, KOTOpble MOTYT XapaKTepH30BaTh OCOOCHHOCTH Pa3BUTHS HACEICHHBIX
IIYHKTOB B COOTBETCTBUU C TPABUTALIMOHHON MOJIEJIBIO, APTYMEHTHUPOBAB CBOM OTBET.

Tabnmuma 2. — Marpuiia pacCTOSHHN MeXIy KpymHeWIuMH Topoaamu HWramum
(10 aBTOMOOMJIBHBIM JIOPOTaM, KM)
Pum | Munan | Heanons | Typun | [lanepmo | I'enys | bononss
Pum 0 579 227 675 926 489 379
Munan 579 0 771 142 1470 146 213
Heamonp 227 771 0 870 853 705 573
Typun 675 142 870 0 1588 183 331
[Tamepmo 926 1470 853 1588 0 1407 1268
['enys 489 146 705 183 1407 0 313
bononbs 379 213 573 331 1268 313 0

Tabmuma 3. — KoadduimenTsl rpaBUTalid MPOCTPAHCTBEHHOTO B3aWMOJCHCTBUS
KpynHeWmux ropoaos Mranun

Pum | Munan | Heanons | Typun | [Tanepmo | I'enys | bononss

Pum -

Munaun —

Heamonb —

Typun —

[Tanepmo —

['enys _

bonoursa _
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Baw omeem:
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