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BBenenue

YuyebHoe 1mocoOMe TpeaHa3sHAayeHO I MPAKTUYECKUX 3aHITHH 10
mucuuruimHaM «Tonorpadusy», «Tomorpadus ¢ ocHoBamu reoae3un», «I'eome3us»
JUISL  CTYJIEHTOB reorpauueckoro, TIe€OoJIOTUYECKOr0, OUOJOTHYECKOTO0 U
AKOJIOTMYECKOr0 (PaKyIbTETOB, a TaKXKe JJisl CTYJEHTOB KadeIphl aCTPOHOMHUS U
KOCMUYECKOW T€0JIe3Ud HMHCTUTYTa (U3UKH, OOYUYAIONIUXCS IO HalpaBJICHUIO
MOATOTOBKH «I'€0/1€3usl M AUCTAHIIMOHHOE 30HAUPOBAHUE.

B nocobum paccMoTpeHbl cleayromue TeMbl: «OnpeaesieHue JI0JroT
OCEBBIX MEPHUJMAHOB U HOMEHKJIATYPhI KapTh», «Macmtadsl. M3mepeHue npsampix
JUHUM Ha KapTe», «OnpeneneHue reorpa@uyeckux, IpsIMOYTroJbHBIX KOOPJIUHAT
Touek», «OnpeneneHne azuMyTOB M AUPEKUHUOHHBIX YIJOB HAIPaBJICHUIN,
«IIpupamenuss koopauHaT. IlpsiMags u oOpaTHas TreoAe3WYECKHE 3aqadumny,
«M300paxkenue penbeda Ha TOMOrpaPUUIECKON KapTe COCOOOM TOPU3OHTAICH,
«Bpruncnenne  miIom@Ae  ydyacTKOB  Ha  Tomorpaduueckod  KapTew,
«Tl"eorpaduueckoe omrcaHUE y4acTKOB MECTHOCTH IO TOMOTpaduuecKor KapTey.
[To kaxgoil TeMe BBOJSATCS OCHOBHBIE TMOHSTHUS W HMX OINPEIEICHUs,
paccMaTpUBAKOTCS MPUMEPHI PEIICHHS Pa3IMYHBIX THUIIOB 33/1ad, PElIacMbIX Ha
TonorpaduuecKoi KapTe.

JIns mpoYHOro YCBOEHMSI Marepualia CTyJEHTaM CHadalla PEKOMEHIYETCs
03HAKOMHTHCSI C TEOPETHUYECKON YaCThIO TEMBbI, HCTIONB3YS YUEOHYIO0 JTUTEPATYPY,
a 3areM paszo0paTh METOAWKY M TPUMEPHl DPEIICHMs 3a7ad, MPUBEACHHBIX B
yaeOHOM mocobuun. Ilpu 3TOM o0coOO€ BHHUMaHUE CleIyeT OoOpaTuTh Ha
AKKypaTHOCTh U TOYHOCTb BBITIOJIHEHUSI BBIUUCIUTEIIBHBIX U Tpauyeckux padoT
U 00s3aTeIbHO KOHTPOJUPOBATh PE3ybTaThl BbIUKCICHHI. (CamMOCTOSITEILHOE
pEIlIEHUE KOHTPOJBHBIX 3aJlaHUN MOMOXKET CTYJACHTAM OBJIAJIETh MPAKTUYECKUMHU
HaBBIKAMU PabOTHI ¢ Tomorpaduueckod KapTol M TMOATOTOBUT MX K paboTe B
NEepHUOJT JIETHEN MOJIeBOM Tonorpaduueckoi mpakTUku. J{Jis BRIMOJHEHUS 3aJaHui
y4eOHbIE KapThl Pa3HbIX MACIITA00OB U MHCTPYMEHTHI CTYJICHThl MOTYT MOJYUYUTh
Ha Kadeape aCTPOHOMUU U KOCMUYECKOM T'€0/1€3H1H.



OO01ue cBeaeHus

Tonozpagpuueckan kapma TIpeaCcTaBIsSICT coOoM oOIereorpaduuecKyo
KapTy, Ha KOTOPOW M300pakaroTcs BCe HauOOJee XapaKTePHBIC SJIEMEHTBI 3¢MHOM
MOBEPXHOCTH, WMCIOIINE BHUIUMBIC TeoMeTpuueckre oduepranus. K Takum
DJIEMEHTaM  OTHOCATCS  penbed, rTumporpadus, pacTUTEIbHBIA  MOKPOB,
HACEJICHHbIC TYHKTBI, IyTH COOOINCHUS W OTICIBbHBIE BaXXHBIE IO CBOEMY
COIMATBHOMY 3HAYCHHIO TTPEIMETHI.

T'opuzonmanonuvim  nponosxicenuem (ab) Ha3bIBAIOT OPTOTOHAJIBHYIO
MPOEKIINIO JIMHUK Ha MECTHOCTH (AB) Ha rOpuU3OHTAIBHYIO IUIOCKOCTH (puc. 1).
Ha xapTax u nmimaHax otoOpakaeTcs UMEHHO TOPU30HTAIBHOE MTPOJIOKEHUE MEXKTY
TOYKaMH. ECIIM MECTHOCTh paBHMHHAS, TO PACCTOSHUE HA MECTHOCTH PaBHO €Tr0
TOPU30HTAILHOMY TIPOJIOKECHHIO.

B
A II’T_I/J
a b

Puc. 1. 'opru3oHTanbHOE MPOJIOKEHHE

Jnss cocraBiieHMsT KapT pe3yNbTaTbl M3MEPEHUW JIMHUKA HAa MECTHOCTH
YMEHBIIAIOT B HECKOJIBKO COTEH WM Thicsy pa3. CTeneHb yMEHbIIEHUS
XapakTepu3yeTcs MacitadboM Kaptel. Macuimaé - 3T0O OTHOUIEHUE JJIMHBI TUHUU
Ha KapT€ K TOPU30HTAILHOMY IPOJIOKEHUIO JAaHHOW JIMHUM Ha MECTHOCTH.
MacmTab KapThl yKa3bIBaeTCs TMOJl HIKHEW CTOPOHOM pPaMKH JIHCTa KapThl H
umeet Bua 1:M, manpumep, 1:1000, 1:5000, 1:10 000, 1:25 000, 1:50 000,
1:100 000. Yucno M - 3HameHaTeNhb YHCJICHHBIX MAaCIITa0OB, BBIPAKEHHBIX
IpOOSIMU C YHCIIUTENIEM, PaBHBIM 1, MOKA3bIBAET BO CKOJIBKO Pa3 YMEHBIIEHbI
TOPU3OHTAJIbHBIE MPOJIOKEHUS MNPU MX OTOOpaAKEHMH Ha Kaprte. BbIpakeHue
1:10000 untaercs kak «B 1 cm - 100 M», TO €CTh OJIHOMY CAaHTUMETPY Ha KapTe
cootBercTByeT 10 000 cM Ha MECTHOCTU WM (3aU4€pKUBAEM JIBa MOCIEIHUX HYIIS)
100 wMerpoB. Pasznmuuaror wmacmtaObl KpynHble U Meikue. Yem MeHble



3HAMEHATEJIb YWCIEHHOrO MacliTtaba, TeM KpynHee Maciirad KapTel U Oosiee
JeTaabHOe N300paKEHNE MECTHOCTH Ha HEw.
Tema 1. Homenkiatypa u pasrpaka kapr.
OnpenesieHue 10JT0T 0CEBbIX MEPHIMAHOB

Tonorpadguyeckrue KapThl OXBaThIBAIOT OTPOMHBIE TEPPUTOPUH U
COCTABJISIIOTCS HAa MHOTHX JIUCTaX, OOBEAMHEHHBIX €IWHOM CHUCTEeMOU
HOMEHKJIATypbl W pasrpadpxu. Homenknamypoiu Kapmol HA3bIBAIOT CHCTEMY
0003HauYeHMUI OTACNBbHBIX €€ JUCTOB. Equnas cuctema pasrpadku COCTOUT B TOM,
YTO ISl N300paKEHUS Ha OTIEJIbHBIX JINCTaX BCIO 3€MHYIO MTOBEPXHOCTD JCIISIT Ha
4acTH MEpUIMAHAMHU U TApAJUICIIMU IO ONPEACICHHbIM MpaBwWwiaMm. JleneHue
MecTa KapThl MEPUIMAHOB M Tapajuielied OJHOro maciitaba Ha JIMCThl KapThl
0oJiee KpymHOro MaciTaba Ha3bIBACTCS pazepagKoi Kapmul.

N300pakeHne Ha KaxJa0M JIUCTe OTPAaHUYEHO BHYTPEHHEN paMKOil, KOTOpast
umeer dopmy Tpaneuuu. Jlepas (3amajgHas) ¥ mOpaBas (BOCTOYHAsi) CTOPOHBI
Tparenuu - 3T0 OTPE3KH MEepUANaHOB. BepxHsis (ceBepHas) U HUKHSS (FOXKHAS)
CTOPOHBI paMKu - OTpe3ku mnapamwieneu. [luporsl mapannener W JOJITOTHI
MEpPUAMAHOB TOJNKUCAaHbl B yriiax Tpaneuuu. HomeHknatypa OTAENbHOIO JIMCTA
KapThbl OAIMCHIBACTCS HAJl €€ CEBEPHON PAMKOM.

Jnst Toro dYtoObl M300pa3WTh 3EMHYI0 TMOBEPXHOCTh Ha IIJIOCKOCTH,
MepPeXoAT OT €€ (Pu3nueckol opMbl K MATEeMAaTHYECKOM, B KaueCTBE KOTOPOM
MPUHUMAIOT  TOBEPXHOCTh  JJumncouaa BpameHus (chepouma). 3aTeMm
MaTEMaTUYECKYI0 MOBEPXHOCTh 3E€MJIM M300pa)xaroT Ha TMJIOCKOCTH. Tak Kak 0e3
MCKOKEHHUI MOBEPXHOCTh ceporsia n300pa3uTh Ha MIIOCKOCTH HEBO3MOXKHO, TO
CTPOAT YCIIOBHBIE W300PKEHUSI 3EMHOM IMOBEPXHOCTH, OCHOBAaHHBIC Ha
HEKOTOPBIX 3apaHee TMPHUHATBIX MATEMAaTHYECKUX 3aBUCUMOCTAX MEXKIY
KOOpAMHATAMH TOYEeK Ha cdepouae W HX H300PAKECHUSIMU Ha TUIOCKOCTH.
CnocoObl  yCIOBHOTO M300pa)K€HUs 3€MHOM MOBEPXHOCTH Ha IUIOCKOCTH
Ha3bIBAIOT KAPMOZPAPuuecKumMu npoeKyuamu.

Jlns coctaBiieHust Tororpaduueckux KapT HE TEPPUTOPUM HAIIEH CTpPaHbI
MpUHATa paBHOYTOJbHAs npoekuus ['aycca-Kprorepa. Bcro 3eMHYI0 TTOBEPXHOCTh
NENAT MEpUAMAaHaMU Ha IIECTHU- WA TPEXTPaJyCHbIC 30HBI B 3aBUCUMOCTH OT
Maciitada cocraBiasieMor kapTel (puc. la, 6). B xaxmoit 30He npoekiuu ["aycca-
Kprorepa mepuauaH, NpOXOISIIMI 4YEpe3 LEHTP 30HBI, HA3BIBAETCS OCEBBIM
MEpPUIMAHOM 30HBL. JIMHHS OCEBOro MepuiuaHa 30HbI NEPIECHANKYISIPHA JIMHUU



9KBATOpPa, OCTAJIbHBIC MCPHUAUAHBI 30HBI - 3TO KPUBBIC, CXOAAIINCCA B ITOJOCAX.

Puc. 1a. lllecturpagycHsie 30HbI B OMEPEUHO-IIUITUHIPUYECKOM
npoekunu ['aycca-Kprorepa



Puc. 16. Homenknarypa kaptel macmrada 1:1000 000

[lecturpanycusie  30HbI  npoekuuu [aycca-Kprorepa  HymepyroTcs
apabckumu nm@pamMu, HauMHAS OT TPUHBHUECKOTO MEpHAHAaHa, C 3amajaa Ha
BOCTOK (puc. la). JlonroTel OCEBBIX MEpPHUAMAHOB 30H BBIUHUCISIOTCS MO
dbopmynam:

A =(N-6°) -3°- 111 BOCTOYHOTO MOITyIIApHS,
A =180°-[(N—30) - 6°-3°] - mis 3amagHOTO MMOJIYyIIAPHS,
rae N — Homep 30HBI.

IIpumep 1. Onpeaenuts J0ATOTY OCEBOIO MEPUAAHA 30H:
1) 5-i1; 2) 39-1.

1A =(5"6°-3°=27° BOCTOYHOM JOJITOTHI (B.11.),
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2) A =180°-[(39-30) - 6°) - 3°]=129° 3anmagHON AOATOTHI (3.1.).

Ilpumep 2. OmnpenenuTb B KaKWX 30HAX OCEBbIE MEPHUJMAHBI HMEIOT

JOJITOTY:
1) 153°B.1.; 2) 27°3.4.

1) Homep 30HBI AJ11 BOCTOYHOT'O MOYIIIAPHUS BBIYUCIIACTCS 110 hopMyJie:

N =(L+3°)/6°=(153°+3°)/6° = 26.

2) Homep 30HBI JU1s 3a1aIHOTO MTOJIYIIIAPHUs BEIYHUCIIAETCS 10 popmyie:
N=(180°-A-3°)/6°+30=(180°-27°-3°)/6°+30=255.

B ocHOBY HOMEHKJIATyphl KapT MOJIOKEHA MEXIyHApOIHAs KapTa MaciiTada
1:1000000, koTOpyrO AEHAT HA OTAENIbHBIE JUCTHI MepuaraHaMu depe3 6° Ha 60
KOJIOHH W Tmapaiiensimu 4depe3 4° Ha psanbl. KoJTOHHBI HyMeEpyIOTCS apaOCKUMU
nudpamMu ¢ 3amaja Ha BOCTOK, HaUWMHAs OT MepuauaHa ¢ goirotoit 180°. Psapl
0003HaYa0T 3aryIaBHBIMU OYKBaMHM JIATUHCKOTO an(aBuTa, HAYMHAS OT IKBATOpa K
CEeBepHOMY U I0)KHOMYy mojtocam (puc. 10). I[IpoBenennbie Takum oOpazom
MEpUIUaHbl U Mapajuiesid CIy>KaT paMKaMHu OTJEIbHBIX JTUCTOB KapThl MaciiTada
1:1000 000, a ee HOMEHKJIATypa COCTOUT U3 OyKBBI, 0003HAYAIOIICH PsiJl, U YUCTa
- HOMepa KOJOHKH, Hanpumep, N-35.

B oxnom mucte kaptel Macmtada 1:1 000 000 conepxarcst 4 nucra KapThl
macmrtada 1:500 000, kotopeie 0003HAYaAIOTCS 3arjaBHbIMU OyKBaMU PYCCKOTO
andasuta A, b, B, I' (puc. 2); 9 mucroB kaptel Macmraba 1:300 000,
o6o3Hauaemple pumckumMu Idpamu ot I go IX (puc. 2); 36 nUCTOB KapThl
macmtada 1:200000, o6o3nauaembie pumckumu muppamu [ - XXXVI (puc. 2);
144 nucra xaptel Macmtadba 1:100000, xoTopble 0003Ha4arOTCs apabCKUMU
udpamu ot 1 10 144 (puc. 2).

B ocHOBy HOMEHKIATypbl JHMCTOB KapT OoJjiee KpYIHBIX MacmTaboB
MOJI0KEHa HOMEHKJIaTypa JUCTOB KapThl MacmTaba 1:100 000. B ogHom nucte
KapThl 3TOTO MacmTaba comepxutcs 4 nucta kaptel Macimrada 1:50000, koTopsie
ob6o3nagarotrcs OykBamu A, b, B, I'; kaxaerit muct macmrada 1:50 000 comepxut
4 nucta kaptsl Macmtada 1:25 000, o6o3HauaeMbie OykBaMH a, 0, B, T; KOKIbIA U3
MOCJIETHUX conepkuT 4 nucta kaptsl MacmTada 1:10 000, koTopble HyMepyIOTCS
1,2, 3,4 (puc. 2).



[Ipu nepexome k Oonee kpynmHoMacmiTaOHbIM Kaptam (1:5000, 1:2000,
1:1000, 1:500), koTopble NPHUHATO Ha3bIBaTh TOMOTpaPUUYECKUMHU TUTAHAMH,
BO3BpAIlalOTCs K HOMEHKJIAaType Jucrta KkapTel wmacmTaba 1:100000. Jlns
MOJTy4YeHUs] HOMEHKJIaTyphl Jucta Macmrada 1:5000 muct kaptel Macmtada 1:100
000 nmensat Ha 256 dactel, KOTOpbeie HyMepytoTes 1, 2, ..., 256 (puc. 2), Hanpumep,
N-35-115-(250). 3aTem npu nepexone k Macmtady 1:2 000 kaxxayro U3 HUX ACINAT
emie Ha 9 yacTeit 1 0003Ha4arOT OykBaMu OT a A0 U (puc. 2), Hanpumep, N-35-115-
(50-m).

Jis ceemku B macmrtade 1:1000 nucr mana macmrada 1:2000 menst Ha 4
yactu U obo3Havarot udppamu I, I, 111, IV, manpumep, N-35-115-(50-1-1) u Ha
16 gacreit s chemku B Maciitade 1:500, o6o3navaembix mudpamu 1, 2, 3, 4, ...,
16, mampumep, N-35-115-(50-/1-12).

N-36 V-N-346

(AV){1-60) LIX

£%6" 12"
1-1 000000 1 - 300000
N-36-E ‘L N-36-171 N-36-XXII

AEBRT 1-144 - XXXV
73" HY 250 Ard”
1 - 500000 1 - 100000 1 - 00000
N—B&lﬂ—]:‘-/ \Nﬁlﬂ{lﬂ
AERT (1-26)
105" 115 525"
1-50000 l i 1:-5000
N-36-171-B-a N-36-111-{183-w)
a0, a&bm e > w
gVvat i BT
1-75000 1-2000
N-36-171-B-a-7
1,234
73T %345
1:-10000

Puc. 2. Homenknatypa u pasrpadxka igucra kaptsl MacmTada 1:1 000 000
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Ecnum wu3BecTHa HOMEHKJIATypa JIMCTa KapThl, TO MOXHO ONPEACIHUTh
reorpaduyeckre KOOPAMHATHI YIJIOB Tpameluud M, Ha00OpOT, MO KOOpJAUHATAM
ONPEACIUTh HOMEHKIATYpPy KapThl.

IIpumep 3. Ilo Homenknarype kapthl N - 35 onpenenuts reorpaduyeckue
KOOPJIMHATHI YTIIOB PAMKH JIUCTA KAPTHI.

JlaHHast HOMEHKJaTypa cooTBeTcTByeT wmacmTady 1:1000000, Tak kak
CONECP/KUT TOJBKO TMOPANKOBBIA HOMEpP KOJOHKM 35 u HoMmep psaga 14,
COOTBETCTBYIOIUMI naTUHCKOM OykBe N (Tadm. 1).

Tabauya 1.
[TopsiAkOBBII HOMEp JATUHCKUX OYKB

1. A 7. G 13. M 19. S
2. B 8. H 14. N 20. T
3. C 9. 1 15. O 21. U
4. D 10. J 16. P 22. V
5. E 11. K 17. Q 23. Z
6. F 12. L 18. R

Jlst onpenienieHus: MUPOTHI CEBEPHOM paMKu @ aucta Macmrada 1:1000000
TOPSKOBBIA HOMEP OYKBBI psJia YMHOXKAIOT Ha 4°, a MMpOTa F0KHOM PaMKH @y,
Ha 4° MeHblIE IIUPOTHI CEBEPHON PAMKH, TOTa

¢ =4°-14=56° c. m1,, P = 56° - 4°=152°c. m.

[Ipu omnpeaeneHnn JOJrOTHI MEPHUAMAHA BOCTOYHOM paMKh Ap (Ui

BOCTOYHOI'O TOJIyIIapusi) OT HOMepa KoJIOHKM oTHuMaercs 30 u ocrasiieecs
YKCJIO YMHOXA€ETCs Ha 6°, Toraa J0JIrotTa BOCTOYHOTO MEpUIMaHa paBHA

X = (35— 30) - 6° = 30° B. 1.,
A0JIroTa 3almaaHoro MepuarvaHa 6y,I[€T HUMCTb JOJIIOTY
ds =30°-6°=24%%. 1.
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IIpumep 4. [lo HoMenkmarype N-35-41-A ompenenuTh reorpaduyueckue
KOOPJMHATHI YTJIOB PAMKH JIUCTA KapThI.

PaccmatpuBacM HOMeHKIatypy Jucta, B koTopoi (N-35) - o9r10
HOMEHKJIaTypa jJucta kapThl Macmrabda 1:1000000, 41 - HOMEp nmMCTa KapThl
macmtaba 1:100000, A - ©HoOmep mucra KapThl MacmTaba 1:50000. Ilo

Homenkiarype N - 35 onpezenseM KOOPAUHATHI YIJIOB TPANeINy JINCTa MaciiTada
1:1000000 (cm. mpumep 3):

9= 56° c. m., P = 52° c. 1.,
As = 30° B. 1., A = 24° B. 1.

Jlucter kaptel MacmTadba 1:100 000 pacmonokensl mo 12 B psia (puc. 3).

[TosToMy 41 nucT KapThl HAXOAUTCA B 4-M psAly OT CEBEPHOM paMKH U B 5-M OT
3anagHON paMKU MUJUTMOHHOTO JIUCTA.

1:1 000000
Q N-35
E’foft. pl3telstslrlalalwuiiln
3 24
20
coo |10 i
I BT 48
40
54° &1 72
o 2é
{
é%: 85 if
g 30 9] 108
1108 2 120
5‘-20 133 144

24° 25° 26° 27° 28° 29° 30°
1:100 000

Puc. 3. Pasrpadxka nucra kaptel macmTaba 1:100 000
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Pasmeps! mucta mMacmraba 1:100 000 mo mmpote 20' («'» - MHHYTa) U IO

nonrore 30', Torma KOOpAMHATHl YIJIOB Tpamelmuu aucra macmraba 1:100 000
OyIyT paBHBL:

©.=54° 40"+ 20' =55° 00' c. 1. Pro = 56° - (4:20") = 54° 40" ¢. 1.
Ay =24° +(5-30") =26° 30" B. 1., A, =26° 30" -30'=26°00"B. 1.
JIuct macmraba 1:50 000 pacmnosioxkeH B CeBEpO-3alaJHOM YINIy KapTbl

macmtaba 1:100 000. Ero ceBepHas u 3amajgHas paMKd COBIAJAIOT C
COOTBETCTBYIOUIMMHU paMKaMH Jircta KapTsl Maciurada 1:100 000 u umeroT Ty xe

mwupotTy 1 gonrory (puc. 6). ITo pasmMepam aucra kaptsl Macmraba 1:50 000 (10

no wmmpore u 15 mo monrore) ompexenseM KOOPAMHATHI JIMCTA KapThl C
HomeHknarypoi N-35-41-A

©.=55° 00" c. m,; P =55°00' - 10' =54° 50’ c. 1.,
Az =26° 00"+ 15' =26° 15" B. 1., A, = 26° 00" B. 1.

T

J4400 |
26° 00 261§

P A

] 5{} !
Puc. 4. Onpenenenue koopAMHAT YriaoB Tpaneuuu macmrada 1:50000

IIpumep 5. Omnpenenute HOMEHKIATypy JUCTa KapThl Maciradba 1:500000
nng Kazanu (mmpora ¢ = 55950, nonrora A = 46048’).

OrnpenenuM HOMEHKJIATYpy M KOOPJAMHATHI YIJIOB JIMCTA KapThl MacliTada
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1:10000000 mns Kazanm. g onpeneneHuss HoMmepa KoJOHKM N HCmoiab3yeM
3HaUY€HHUE, MEHbIee 3HaueHusi AoiaroTbl Kazanu u kpatHoe 6, U mpubaBisgeMm
gucio KoJOHOK 30, Tak Kak CUeT KOJIOHOK BEIETCS OT MEpUIUaHa C JOJITOTOU
1800, a JI0JITOTa OTCUMTHIBAETCS OT MEpUIMAHA C JTOJITOTOM O0 :

N = (42°% 6) + 30 = 37.

bykBy psma HaxoauMm 1o 3HadeHM0 wmwpoTel Kazanmu. s 3Toro
UCIIOJIb3yEeM 3HaueHue, 0oJibliiee 3HaueHus upoThl Kazanu u kpatHoe 4, Torna

56 :4 =14,
nudpa 14 coorBercTByeT OykBe N (cM. Tabsm. 1).

Koopaunater mmcra wmacmraba 1:1000000, kyma momamaer Kazanb,
nmoka3anel Ha puc. 5. KoopamHaTtel naucta macmrada 1:500000, kyma mormamaer
Kazanb, mokazansl Ha puc. 6. g onpeneneHus: HOMEHKIATYPbI JUCTOB KapThI
0oJiee KPYIHBIX MAacIITaboB MOKHO MCIIOIB30BaTh 3HadeHuss A@ AN’ — pasMepsl
(B MUHYTaX) MO MHUPOTE U TOJTOTE JMCTOB KapT pa3HbIX MaciTaboB (Tad. 2).

N-37
42Y 48"

52" 570

42" 48"
1:1000000

Puc. 5. Koopaunats! nucta macmrada 1:1000000 nns Kazanu
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N-37

42 45’ 48"
56" 56"
A /N-3 7-b
o0 /1:500000] _
B I
52° 52
42° 45’ 48’
1:1000000

45"

N-37-B

48"

56"

54"

56"

54"

45"

48’

1:500000

Puc. 6. Homenknarypa nucta kaptel Macirada 1:500000 mis Kazanu

Tabnuya 2.
Homenknarypa u macimrad KapThbl
B JIIICTE
KapThl | B JIICTE
UCXOTHOT | MIJUTHOH
110 0 -HON
Macnrrab 10 JOJTOTE | MMPOTE |Macmmrada| KapTel
1:1 000 000 6° 4° 1 1
1:500000 3° 2° 4 4
1:200000 1° 0°40' 36 36
1:100000 0°30' 0°20' 144 144
1:50000 0°15' 0°10' 4 576
1:25000 0°07'30" 0°05' 4 2304
1:10 000 0°03'45" | 0°02' 30" 4 9216
1:5 000 0°01'52 5" | 0°01'15" 256 36864
12 000 0°00'37,5" | 0%00725" 9 331776
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Tema 2. U3MepeHnune paccTOSSHUNA HA KapTe

JlnuHy TpsSMOM JIMHUM Ha TomorpauyecKod KapTe MOXKHO H3MEPHUTh U
OTJIOKHUTh C TOMOIIbIO YHMCICHHOTO, JUHEHHOTO M TIOINEPEYHOro MaciiTadoB.
HYucnennwtii macuimad yKa3plBACTCA IOJ FOXKHOW pAMKOM JMCTa KapThl U
yuTaercs, Hanpumep, 11 macimrada 1:25 000 kak «B 1 cm 250 my.

IIpumep 6. Ilo yueOnoit kapre YV - 34 - 37 - B (CHOB) ompenenuTsb C
MOMOIIIBI0 YMCJICHHOTO MacliTada pacCTOSHHE MO NPSAMOM MeXAy IMTyHKTOM
TpuaHryssun (kBaapat 74-15) u nepkoBbro (kBaapat 66-10).

Kapra umeer macmrad 1:50 000. M3Mepsiem ¢ MOMOIIBIO HU3MEPUTENS U
JUHCHKN Ha KapTe PacCTOSHHE MEXIy IByMs 3THMH IyHKTamMu (9,9 cMm) u

YMHOKaeM €ro Ha 3HaMeHaTe b MaciTada:
9.9 cMm - 50000 cm=495000cMm =4 950 m =4 kM 950 M.

IIpumep 7. Ilo yueOnoit kapre Y - 34 - 37 - B (CHOB) ompenenuts C
MOMOIIbI0 YMCIEHHOTO0 MaciuTada pacCTOSHUE MO NPSIMOM MEXIy ITYHKTOM
TPHAHTYJISILMA ¢ OTMETKOM BbIcOTHI 171,8 B kBaapare (66-10) u BeTpsHOM
MeJNbHHUIIEH B KBajpate (66-12).

MacmTab kaptel paBen 1:25 000, T.e. 1 cM Ha KapTe COOTBETCTBYET Ha
MecTtHOCcTH 250 M. M3mepsiem ¢ NMOMOIIBIO U3MEPUTENS] U JIMHEWKHA Ha KapTe
paccrosiHie Mexay mnyHkramu (8,6 €M), yMHOXaeM €ro Ha 3HaMCHATesb
MacmTaoa:

8,6 cm - 25000 cm =215000 cm =2 150 m =2 kM 150 m.

UToOBI HE TPOU3BOIUTH BHIYUCICHUN MOJIB3YIOTCS IMIKAIOW (HOMOTPaMMOM ),
HA3bIBAEMOW JIMHEHUHbIM Macuimadom. YJOOHO WCIOJIB30BaTh JIMHEHHBIN
MaciTad mpu U3MEPEHUU TPSIMbIX JIMHUN HeOoJblnol JuiuHbl. Ha kapTte mikana
JUHEWHOro Maciitabda (puc. 7a) pacmoliokKeHa Mol YUCAECHHBIM MacIITaboM.
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1:50000

B8 1 cantumerpe 500 merpos
500 0 1 2 kM
1.1 N S | lL: . y { I. . 4

1650-%-—-—-——5&-—%

{

M 1009

I

Puc. 7a. Jlu”erHbId Macitad

IIpumep 8. Ilo yueOHoit kapre Y-34-37-B—B—4 (CHOB) HaliTU pacCTOSAHME
MEXIy MYKOMOJbHBIM (kBajapar (66-14)) w xupnuueeiM (kBajapaT (66-13))
3aBOJIaMH 110 TUHCHHOMY MacITaly.

B3sB 3amaHHOE paccTOsIHUE HA KapTe€ B PACTBOP U3MEPHUTEIS], MPABYIO €T0
HOXKY YCTaHaBJIMBAIOT HA OJWH U3 IITPUXOB ClipaBa OT HyJs (uenbiid orcueT 700
M) TaK, 4TOOBI JIeBasi HOYKKA MU3MEPHUTEIIS ToMajia B MPOMEXKYTOK IIKAJbI ClieBa OT
Hyns (orcuutbiBaeM OT Hyns - 140 M) (puc. 76). Hckomoe paccrosiHue -
pPacCTOSTHUE MEXAY MTPUXaMH, 0003HAYEHHBIMHU KPECTUKaMH, paBHO 840 M.

M 200 1P 200 400 §00 800 m
| 160 120 80 40 :

) )

Puc. 70. JIuneitabiiit Maciurald

JIns  NOBBIIEHHWS TOYHOCTHM  M3MEPEHUsT  PACCTOSHUK  MOJB3YIOTCS
nonepeunvim macwimadom. OtTpe3ok AB - 3TO OCHOBaHUE MONEPEYHOTO
maciitada, orpe3ok AC - 3To ocHOBaHuE, pasrpadieHHOe HAKJIOHHBIMU JTUHUSMU
(puc. 8a).
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Puc. 8. Ilonepeunslii macuirad

3HaueHNE BEJIMYUHBLI OCHOBAHHUS 3aBHCHUT OT YMCJIEHHOTO MaciiTada. I[J'ISI

ompeesieHUsl ITMHBI JIMHUU Ha KapTe MaciuTaba u3MepuTesneM OepyT B pacTBOP
JUHUW M YCTaHABIMBAIOT €ro Ha MOIMepeyHoM Maciutabe, Hampumep, 1:50000,
COOTBETCTBYIOIIIEM UMEHHO ATOMY 3aJJaHHOMY YHCJIeHHOMY MaciiTady. [Ipu aTom
00€ HOXKHM HM3MEPHUTENsI pacrojararoT Ha OJHOW TOPU3OHTAILHOW JIMHUHU Tak,
9TOOBI MpaBasi HO’KKAa HAXOJIUJIACh HA OJHOM U3 MEPIEHIUKYISIPOB K OCHOBAHUIO,
a ero JieBas HOXKa JOJDKHA COBHAcTh C OJHOM M3 HAKJIOHHBIX JIMHUU
pasrpadIeHHOTO OCHOBAHMUSI.

[To uudppoBeiM 0003HAYEHUSM JIMHHUI, Ha KOTOPBIX YCTAHOBJIEHBI HOMXKHU

u3meputens (puc. 8), onpenenstoT:

KOJIMYECTBO OCHOBAaHUH - ynciio otpe3koB AB (3);
10 HI)KHEH TOpU30HTaNbHOM 1iKane pasrpadiaeHHoro ocHoBanus AC 4ucio
necarbix (8);

10 BePTUKAIBHOU miKaye pasrpadiennoro ocaoBanusi AC 4ucio coTeix (6)
OCHOBAHHSI.

3aTeM HaxOIAT 3HAUE€HHE BEJIMYMHBI OCHOBaHUs it Macimrrada 1:50 000, T.e. B
1 cM Ha MmecTtHOCTH - 500 M, TOrHa AJIMHA OCHOBAHHUA - 2 CM.

CnenoBaTebHO, JUId JIJAHHOTO MaciuTada

BelMurHA OCHOBaHus paHa 500 M - 2 = 1000 m,
necsitble 10 ocHoBaHus paBHbI 100 M,
coThIe X0 ocHoBaHusa — 10 m.

Jly1a naHHOTO IpUMeEpa JIJINHA IMHUU PaBHA!
1000 - 3+ 100-8 + 10-6 = 3000 + 800 + 60 = 3860 ™.
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YucneHHbl MacmTad, KOTOPOMY COOTBETCTBYET JAaHHBIM MONEPEYHBIN
MaciiTad, yKa3aH cjieBa OT pa3rpadieHHOTO OCHOBaHUS B BUJIE:

1:1... -- Mg YHCIICHHBIX MAacIITa0OB, 3HAMEHATEIh KOTOPHIX HAYMHACTCS C
enuuauibl (1:1000,1:10 000,1:100 000, 1:1000 000);

1:2... -- NI YMCIICHHBIX MAacIITa0OB, 3HAMEHATEIh KOTOPHIX HAYMHACTCS C
nasorikm (1:2000, 1:200 000);

1:25... -- U1l YUCICHHBIX MacIITa00B, 3HAMEHATEIh KOTOPHIX HAYNHACTCS C
mudpset 25 (1:25 000, 1:250 000);

1:5... -- Mg YHCIICHHBIX MacITa0OB, 3HAMEHATEIh KOTOPBIX HAYMHACTCS C

nsarepku (1:5000,1:50 000, 1:500 000).

TouHOCTP  W3MEpEeHHs  OTPE3KOB MO  MONEPEYHOMY  MacuTady
orpanuuuBaercs npeaenom, paBHbiM 0,1 mMm. Otpe3ok B 0,1 MM Ha3zbiBaeTcs
npeAesbHON Tpaguueckoil TOUHOCThI0. IIpedenvnas mounocms macwimaoda —
ATO TOPU3OHTAIBHOE PACCTOSIHUE HA MECTHOCTH, coOoTBeTcTBytommMe B 0,1 MM Ha
maHe Jgo0oro macmrada. MakcumalibHass TOYHOCTb, KOTOpPask TEOPETHUUYECKU
BO3MO’KHA IIPU U3MEPEHUSX PACCTOSHUN Ha KapTe 3aJaHHOr0 Maciirada, yKkazaHa
B Ta0. 3.

Tabnuya 3.
ToYHOCTH UBMEPEHHS PACCTOSIHUN HA KapTe

Maciirab TouHoCTB, (M)
1:500 0,5
1:10000 1,0
1:25000 2,5
1:50 000 5,0

Ipumep 9. Ilpu uzmepenuu nuHuM 1o kapte Mmacmrada 1:5000 pactBop
W3MEPUTENS MMOJYYUIICS PaBHBIN 4 OCHOBaHUs, S5 AECATHIX U 2 COThIX. OnpenenuThb
IUIMHY JJMHUW Ha MECTHOCTH.

B 3agannom macmrtade 1 cM - 3to 50 M. [[iMHa OocHOBaHUA paBHA 2 CM,
TOT/Ia €r0 BeJIMYMHA B 3aJaHHOM MacimTaoe: 50 m - 2 = 100 M, IecaTele OCHOBaHUS

- 10 m, coTbie - 1 M. TakuM 00pa3om, MbI IOJTyHYaeM JUTMHY U3MEPSEMOM JIMHUU:
100 - 4+10-5+1-:2=4520 m =4 kM 520 m.
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IIpumep 10. Otnoxuth Ha kapte Macmrada 1:25 000 orpe3ok, paBHBIN
1270 m.

Jnsa macmrada 1:25000 (B 1 cM — 250 M) OCHOBaHHE IIONEPEYHOTO
Mmaciitaba paBHoO 4 cM, cienoBatenbHo, 250 M - 4 = 1000 M, Torma aecsTbie
ocHoBanusi — 100 m, cotble ocHoBaHusi — 10Mm. Pasmenum 3amaHHYIO JUIHMHY
OTpe3Ka Ha BEJIMYMHY OCHOBAHUS U TMOJYYUM KOJUYECTBO OCHOBAHMWH, NECATHIX U
COTBIX OCHOBAHHSI:

1270 m /1000 m = 1,27.

YcranaBnuBaeM pacTBOp IMUPKYJs: Ha TMOMNEPEYHOM MacmTade OJIHO
OCHOBaHHE, JIBE JECATHIX — 2 JeJeHUs Ha pasrpadieHHOM OCHOBaHUU U CEMb
COTBIX — 7 JCJCHUHN IO BEPTUKAJIbHBIM HAKJIOHHBIM JIMHUSAM. DTO OyJeT paBHO
JUTMHE 3aJIAHHOTO OTpPE3Ka:

1000mM-1+100M-2+10Mm-7=1270 m.

IIpumep 11. ITo yuebHoit kapte Y-34-37-B—B-4 (CHOB) HaTH C MOMOIIbIO
MOTEPEYHOro MaciTada pacCTOosSHHE MEXAy BepiiuHou T. ['omas (kBampar (65-
11)) u BepmmHoO# r. Annorckas (kBagpar (66-11)).

N3mepsiem paccTossHuE MEXIy 00BeKTaMU M3MepuTesieM. Tak Kak macmiTad
kaptel 1:10 000, To mo momepeyHomy wmacmTady, HMEIIIEMYy clieBa OT
pasrpadieHHOTO OCHOBaHMS HAANMUCh 1:1..., ompenenseM YHMCIIO OCHOBaHHM - 9,
YUCJIO0 JAecAThIX - 0, 9nclIo COThIX - 9. J[TMHA OCHOBaHUS MOMEPEYHOTO MaciiTada
1 cm, Ha mectHOCTHM - 3TO cooTBeTcTByer 100 M. Torma BenmunHA OJHOTO
ocHoBanus paBHa: 100 M - 1 = 100 M, aecarsix ocHoBaHus —10 M, cOThIX -1 M.
Paccrosinue Oymet paBHO:

1I00M-9+10M-0+1M-9=909 m.
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Tema 3. Onpenesienne reorpapuuecKux U NPAMOYroJbHBIX
KOOPAMHAT TO4YeK HAa Tonorpaguyeckoi Kapre

TI'eozpagpuueckan wiupoma ¢ TOUYKU - ATO Yroia MEXAY HaNpPaBIECHUEM
OTBECHOM JIMHUH, NPOXOASAIIEN YEPE3 3aJJaHHYIO TOUKY, U INIOCKOCTBIO 3KBATOPA.

T'eocpagpuueckana oOoncoma A TOYKM - DTO JBYTPAHHBIM Yroy MEXAY
IJIOCKOCThIO MEPUIMAaHA, MPOXOJAIIEr0 4Yepe3 3aJaHHYI0 TOYKY M IUIOCKOCTBIO
HavaJibHOTO (I"pMHBHUUYCKOI0) MEpUIUAHA.

Jlnst onpeneneHust reorpad@uuecKuX KOOPJAMHAT TOYKHU HA KapTe MOCTPOEHA
MuHyTHas pamka (puc. 9). Ee cTropoHsl pa3neneHsl Ha yepeayronmecs Oenble U
YEPHBIE OTPE3KH, KaXKJas paBHAa OJHOW MHUHyTEe. Kaknpli MUHYTHBIM OTPE30K
pa3MeueH Toukamu 1o 10 cekyH Kaxaas.

e~ A 37 4

e : Iz
¢ = 54° 40" 42" '---‘;4"-"---'15533-71‘-‘ """ ‘_‘""“_'_ﬂ“"’

log

09

A =18°02' 03"

Puc. 9. Onpenenenue reorpadpuyeckux KOOpAUHAT

Y100BI OonpecACIINTE HHUPOTY KU HOJIIOTY 3aJaHHOU TOYKH, H€O6XOI[I/IMO
OIIYCTHUTH NCPICHIAUKYJIIAPBI COOTBETCTBCHHO Ha 3anagHbIxd MEpUIUAH U HOKHYIO
mapaJuiCjib KapThbIl (pI/IC 9) 3aTeM K HayaldbHBIM 3HAUYCHHUSIM IIUPOTBI U OOJI'OTHI
IOT0-3aIlIaAHOTO yIJla paAMKH, ITIOAIIMCAHHBIM Ha KapTe, l'IpI/I6aBI/ITB YUCJI0O MUHYT U
CCKYHA, IIOACYHUTAHHBIX OT Ha4YaJIbHbIX 3HAUYCHUM ¢ u A A0 OIIYIONCHHBIX
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MEPIIEHANKYIJISIPOB.

IIpumep 12. Ilo yuebHoit kapte Y - 34 - 37 - B - B (puc. 9) onpenenutsb
reorpauueckre KOOPAMHATHI MyHKTa TpuaHrysaiuu 197,1 (kBaapat (65-08)).

OnycTuM MEpHeHIUKYJSAphl Ha 3amajJHbli Mepuauan (T.e. TPOBEIEM
napajuiellb 4epe3 3aJaHHyI0 TOYKY) M FOKHYH napamienb (T.. MpPOBEAEM
MEpUJMaH 4yepe3 3aJaHHyto Touky). [llupoTa roro-3zamajaHoro yria paMKd paBHa

54°40', monrora - 18°00". Umcno HONHBIX MHMHYT (YepepyIONIMXCS YEPHBIX M
OeNbIX TMOJI0C) 0 OMYIICHHOTO MEPIEeHIUKYJsApa Ha Mepuauan coctasiser 0, a
CeKYHJ (Y4MCIIO TOYCK) - 4 M Ha a3 ompenenseM aecsarbie (2). OTMeTuM, 4YTO
1' = 60" (cexynnm), T.e. oJHa ceKyHaHas Todyka Ha kapre pasHa 10". Torma
MCKOMasl UPOTa paBHA

©=54°40"+ 0"+ 4,2 - 10" =54° 40" 42",

JIo OIyIIEHHOro Ha Mapajjielib MEPIEHAMKY/IApa MOJICUYUTHIBACM YHCIIO
MOJIHBIX MUHYT (YepHas v Oesas moJyiochl) - 2, ceKyH — 0 TOYeK U OI[CHMBAEeM Ha
ria3 aecsarbie (3), BBIYUCIIIEM J0ITOTY:

A =18°00"+2"+0,3-10" =18°02' 03",

Ipamoyzononvimu Koopounamamu HA3BIBAIOTCA JIMHCHHBIC BEIWYUHBI
abcicca W OpAMHATA, OMPEACISIONINE OTHOCUTEIHHOE IMOJOKEHUE 3a/laHHOU
TOYKM Ha TUIOCKOCTHU. B paBHOyrOnsHOM mpoekiuu ['aycca - Kprorepa abcemucca
TOYKH (KOOpJAMHATA X) - 3TO PACCTOSHUE OT JKBaTOpa A0 3aJaHHOM TOYKH B
METpax, OpJAMHATA TOYKH (KOOpJAMHATA y) - OTO PACCTOSHHE OT OCEBOTO
MepHIMaHa 30HbI 10 3aaHHON Touku (puc. 10).
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Puc. 10. Onpenenenre npsamMoyroiabHbIX KOOpIUHAT

Takum 00pa3oM, B reoIe3UH B OTJIMYUE OT CUCTEMBI KOOPJUHAT, IPUHSITON B
MaremaTuke, och abciucc OP pacnosiokeHa BEPTUKAIBHO M MapajlielibHa
OCEBOMY MEpHUAMAHy 30HBI, & OChb OpPAMHAT - TOPU30HTAJIBLHO M MapaijieibHa
JUHUM dKBatopa. UTOObI OpJMHATHI OBUIM BCEr/a MOJOKUTEIbHBIMU, TOYka O
Hauajga KoopauHAT B reojae3un umeeT koopauHathl (0; 500 km). IToatomy
OpJIMHAThl OOBEKTOB, PACIOJIOKEHHBIE K 3amajly OT OCEBOI0 MEpHUJIMaHA, UMEIOT
y < 500 kM, a x Boctoky y > 500 xm. Ecam oOwekt (puc. 10) ummeer
NnpsIMOyroJibHbie  koopauHaTtel (6065610, 4307260), TO 3TO 3HAYUT, YTO
x = 6065 kM 610 M — 3TO paccrossHME TOUKHU 10 3KkBatopa, y = (4)307 kM 260 M,
rae 4 - 3to HOMep 30HBI B mpoekuuu ['aycca-Kprorepa, a 312 km 345 M - 310
pPacCTOSIHUE OT OCEBOTO MEpHUIMaHa 30HbI K 3amajy.

Ha kaprax Oo0JbIIMHCTBA MacIITa0OB KOOPJAWHATHBIE OCH HM300pa)KaroTCs
yepe3 KaxJbld KUJIoMeTp Ha MecTHOCTH. [loaToMy koopauHaTHas ceTKa Ha
TOnorpauuecKoil KapTe Ha3bIBAECTCSI KMJIIOMETPOBOU U MIPEACTABISAECT COOOM CETKY
KBaJpaTOB, TMOJMHCAHHBIX KakK II0 OCH aOcCIucc, Tak W 1O OCH OpJWHAT.

23



PaccrosiHre Mexay TUHUSAMHA KOOPAMHATHOM CETKH 3aBUCAT OT MaciiTada KapThl.
JIroOoli 0OBEKT JIETKO HAWTH Ha KapTe, €CIM yKas3aTh IOCISTHUE JBE HHUQPHI
KBaJIpaTOB, HA TIEPECEUYCHUH KOTOPBIX PACIIOJIOKEH OOBEKT.

IIpumep 12. OnpeaenuTs TPSIMOYTOJIbHbBIE KOOPJIAUHATHI TOYKH C OTMETKOM
BeICOTHI 149,7 B kBajapate (66-12) mo kapre Y - 34-37-B - B - 4.

Jns  onpeneneHus NOpsIMOYTOJbHBIX KOOPAWMHAT TOYKH  IOJB3YIOTCS
U3MEPUTEIEM M TIONMEepeYHbIM MacmTaboM. YToObl HaWTH aOCHHMCCy TOYKH,
u3MepuTeIeM OepyT pacTBOp MO NEPHEHIUKYJSIPY OT TOUKH A0 Onmxaiiien
HUKHEN (F0’)KHOM) KHJIOMETPOBOM JIMHUM U TI0 TIONEPEYHOMY MacliTady HaxoAsT
3T0 pacctosinue B merpax (cm. Tema 2). PaccrosHue ot OnvKaiiied rOKHOM
KUJIOMETPOBOM JMHUM, ToAnucaHHor 6066, 10 yka3aHHOW TOYKHU MOJYYUIIOCH
paBHBIM 534 M. DTa BEIMYMHA IPUIIACBIBAETCS CIIPaBa K MOAIMCH KUIOMETPOBOM
muHuu. B pesynbraTe abOcumcca TOukuM ¢ oTrMmerkol 149,7 Oynmer paBHa
x = 6066534 m = 6066 kM 534 M. [Ind HAXOXKAEHUS OPIAUHATHI C MOMOUIBIO
MONEPEYHOr0 MacuTada U3MEPSIIOT PaCCTOSHUE B METpax MO MEPHEHIUKYISPY OT
TOYKH J10 Oyvpbkaiiiei jgeBoi (3amagHoil) KUJIOMETPOBOM JTUHUM (3TO PACCTOSIHUE
paBHO 342 M) W €ro BETWYMHY NPHUMHUCHIBAIOT CIpaBa K MOAMUCH OirKauIme
JeBor (3amajHoON) KWUJIOMETPOBOW JUHMM (B JaHHOM ciaydae 370 Iudpa 4312).
Torna opaunara Toukum ¢ BbicoTOM 149,7 Oymer y = 4312342 ™M, T.c.

(4) - 312 kM 342 M. 3anuiieM npsMOYToJIbHBIC KOOPAMHATHI TOUKH
(6066534, 4312342).

Ipumep 13. Ilo kapre V- 34 - 37 — B — B - 4 HailTu 00BEKT ¢
PSIMOYTOJIBHBIME KoopauHaTamu (6065974, 4313800).

[Io mepBbIM yeThipeM LH(pPaM ONpenesnsieM, YTO OOBEKT PacHoJIOKEH B
kBajapare (65-13), Ha paccroguun 974 M OT 0)KHOU CTOPOHBI TAHHOT'O KBajpaTa u
800 M oT ero 3amagHOW CTOPOHBI. OTKJIAAbIBAEM 3TH PACCTOSIHUA C MOMOUIBIO
U3MEpUTENS U MOMEePEeYHOro Maciirada Ha KapTe W Ha UX TNEpPEeceueHUH HalJieM
MUCKOMBIN OOBEKT - OTAENBHO CTOSIIEE AEPEBO.
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IIpumep 14. 3amanHblli 00BEKT PacIiojioKeH B KBajpare (68-11), ceBepo-

3alaHbIMA yToJa KOTOPOTro UMeeT KOOpAHHATHI Xg = 6068 kM, Yo =4311 km.
W3MmepeHHbIe pacCTOSHUS OT OJIMKallleld BEPTUKAJIbHON U TOPU30HTAIBHOM
JUHUN KBaJipaTa, B KOTOPOM pacIoOJOKE€H OOBEKT, C y4eTOM MacimTada KapThbl
coctapunmu AX = 424 m = 0,424 xm; Ay = 568 m = 0,568 kM. Torma
PsIMOYTOJIbHBIE KOOPAUHATHI 00HEKTA PABHBI
X =6068,000 + 0,424 = 6068,424 kM.
y=4311,000 + 0,558 =4311,558 kM.
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Tema 4. Onpenesienne a3UMYTOB M TUPEKIIUOHHBIX YIJIOB
HANpAaBJIeHWH HA TonorpaguyecKoi KaprTe

Jlnst onpeneneHusl HalpaBleHUs HA KapTe HEOOXOAMMO U3MEPUTh a3UMYT
WIN JUPEKUUOHHBIA yroj. A3UMYT MOXET OBbITh MCTUHHBIM W MAarHUTHBIM.
Hcemunnvii azumym (Au) - 5TO yroja MeEXAYy HUCTUHHBIM (T€orpapuyecKuM)
MEPUIMAHOM, MPOXOJSIINM YEpE3 HAaYalbHYIO TOYKY JMHUU, U HAIMPABICHUEM
aTol nuHMH. VCTHHHBIN MepuauaH o0O03HadaeTcsl 3BE3M04KON. MaznumHulil
azsumym (Am) - 3TO yrojd MEXAY MAarHUTHBIM MEPUIMAHOM, MPOXOJAIIUM YEPE3
HAYaJIbHYI0 TOYKY JIMHUHA, W HaAIpPAaBICHUEM JTOM JMUHHUMU. VCTUHHBIN W
MarHUTHBIM a3UMYThl U3MEPSIOTCS OT CEBEPHBIX HAINPaBICHUN MEpPUIMAHOB IO
xofy 4acoBoii ctpenku ot 0° 10 360° (puc. 11). MarauTHbIi MepuIUaH IPOXOUT
[0 JIMHUM TEPECEYCHUsT BEPTUKAIBHOM IUIOCKOCTH, TMPOXOMASIIEH dYepes
MarHuTHBIE TOJI0Ca 3eMJIM, C TOPU3OHTAIBHOW IJIOCKOCTBIO M 0003HAYaeTcs
CTPEJIKOU.

Yron MeXay HWCTUHHBIM M MAarHUTHBIM MEpPUJMAHAMHU JIaHHOW TOYKHU
HA3bIBAECTCA CKJIOHEHUeM MAZHUMHOU cmpeku (0). Eciii MarHUTHBIN MEpUIUaH
OTKJIOHSIETCSI OT UICTUHHOTO K BOCTOKY, TO CKJIOHEHHUE J Ha3bIBAIOT BOCTOUYHBIM (CO
3HAKOM TUTIOC), a €CJIM K 3amaay - 3amaJHbiM (CO 3HaKOM MUHYC). TakuM oOpasom,
MMEeM:

Au = Am + (£ 9).

CKJIOHEHHE MEHSIETCSl CO BPEMEHEM U IIIMPOTON MecTa HaOII0ACHHUS.

Puc. 11. Onpenenenune Puc. 12. Onpenenenue
UCTUHHOTO U MAarHUTHOTO JTUPEKIIMOHHOTO yTJia
a3MMYTOB
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IIpumep 15. McTuHHBIM MEpUAMAH 3aJJaHHOTO HAIIPABJICHUS COCTAaBIISIET

[e) 1 [ 1 [V
150°00', BocTOYHOE CKIOHEHME MAarHWTHOH cTpenku pasHo 6°00'. Haiitu
MarHUTHBIN a3UMYT HaIllpaBJICHUS.

Boruucnenust mpoBoiuM 1o ¢hopmyie:

Am = Au - (£0) = 150°00' - (+6°00") = 144°00'",

Ipumep 16. Tlepesectu MaruuTHbIA asumyT 152°10' B MCTUHHBIN, ecnu

3amajHoe CKJIOHeHHe paBHO 10°15,
Brruucnsem o ¢popmyiie:
Au = Am + (£6) = 152°10' + (- 10°15') = 141°55'.

Jlupekyuonnstii yeon (o) — 3TO Yroj MEXIYy OCEBbIM MEPUAUAHOM (MM
BEPTUKAJILHOW JIMHUEW KUJIOMETPOBOM CETKH), MPOXOJSIIUM 4Yepe3 HadalbHYIO
TOYKY JIMHUW, W HalNpaBJICHHUEM OTOW JUHHUHU. JIMPEKIMOHHBIM  yroJu
OTCYUTBHIBAETCSI OT CEBEPHOTO HAINPABJICHUS JIMHUHM KUJIOMETPOBOM CETKH MO XOAY

yacoBoil ctpenku or 0° mo 360°. OceBoii MepuamaH o0603HAa4YaeTcss O0OPAaTHOM
cTpenko (puc. 12).

Yron wMexay WCTUHHBIM M OCEBbIM MEpHUAMAaHAMU JIAHHOM TOYKH
HA3bIBACTCA cOauMCeHUem mepuouanoe (y). Ecnm BepTUKaIbHBIE JIMHUH
KWJIOMETPOBOUM CETKU CEBEPHBIM KOHIIOM OTKJIOHSIFOTCSI K BOCTOKY OT MCTUHHOTO
MepuauaHa, TO COMMKeHWey OyIeT TMOJOXHUTEIbHBIM, €CIM K 3amagy -
OTpULIATENILHBIM. 3HAasg 3HA4YEHWS MAarHUTHOTO CKJIOHCHHWS U  COMMXKEHUSA
MEpUIUAHOB, MBI MOXEM IO 3HAYEHUIO JUPEKIIMOHHOTO yIJia HAIIPaBJICHUS JIMHUU
HalTH €€ WCTUHHBIA W MarHUTHBIM a3UMYThl, W, HA00OPOT, OT HUCTUHHOTO H
MarHUTHOTO a3UMYyTOB MEPEUTH K JUPEKIIUOHHOMY YTIIy.

Cpennee cOmmxeHrWe MEPUAMAHOB IS JINCTA KapThl PACCUUTHIBAOT TIO
bopmyie:

Y= AL Sin @cp ,

rac Al = 7\'Cp - 7\,0 - PAa3HOCTH AO0JII'OT CPCAHCTO MCpHUAUAHA JINCTA KapPThl 1 OCCBOT'O
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MEpUIMaHa 30HBI, Qcp - CPEMHsS IIMPOTA JMCTa KapThl. BENUYUHBI Acp M Qcp
ONpeNeNsaoT N0 OuU(ppPOBKE YIJOB IpagyCHOW paMKu JiMcTta KapTel. Jlonrora
OCEBOI'0 MEPUAMAHA 30HbI HAXOJUTCS UCXO/IA U3 HOMepa 30HbI (cM. Tema 1).

IIpumep 17. HailTu MarHWTHBIA a3UMYT HaIlpaBJICHUS 3aJaHHON JIMHUU,

v 1
€CIIH €ro JUPEKIMOHHBIA YIroJ COCTaBIISIET 45°00', MarHuTHOE CKJIOHCHHE

0 =+ 4°20', a conuxenne Mmepuguanos  p = - 3°15',
Brruucnsem o ¢popmyiie:

AM =0 - {+5- (- 7)) =45°00' - {+4°20' - (- 3°15")} =
= 45°00' - {+ 7°35'} = 37°25".

Ha Ttomnorpaduueckoil kapTe ¢ MOMOIIBI T'€0JIE3UYECKOT0 TPAHCIOPTUPA
M3MEPSIIOT UCTHUHHBIA a3UMyT M JUPEKIHUOHHBIA Yroja HampaBieHus. g 3Toro
TPAHCTIOPTUP HAKJIAABIBAIOT TaK, 4YTOOBI €ro IHEeHTp (T.e. cepeluHa JIMHEHKH,
OTMEYEHHAasl IITPUXOM) COBNAJ C TOYKOM MepecedeHus 3aJJaHHON JINHUU:

1) ¢ uCTUHHBIM MEpPUANAHOM (BOCTOYHOW WJIM 3alaJHOM CTOPOHAMH PAMKH )
IIPA U3MEPEHUHU UCTUHHOTO a3UMYTa;

2) ¢ OOHOM U3 BEPTUKAIBHBIX JTUHUNA KUIOMETPOBOM CETKH MPHU U3MEPEHUU
TUPEKIUOHHOTO yIJa.

[Io pemeHuro TpaHCHOPTHUPA, COBIAJAIOMIETO C 3aJaHHOW JIMHUEH, IO
YacOBOM CTpPEJIKE OTCUUTHIBAIOT yroii. ['pamycHas 1ikana, moJanrcaHHas YepHbIMU

uuQpamu, IpeaHasHadeHa a8 H3MEPEHHUs yIIIoB, KOTopble MeHbie 180°, mkana,
MOAMUCaHHAs KPACHBIMU ITU(paMu, UCTIOIB3YETCS I U3MEPEHUS YTIJIOB OOJIbIINe

180°.

IIpumep 18. ITo xapte Y-34-37-B u3meputh NUPEKITMOHHBIA YTOJ JIMHUH,
HaIpaBJICHUE KOTOPOW OT CKOIUICHHS KamHed B kBajapate (80-21) k myHKTY
TPUAHTYJISINMA Ha BepmmHe ropel Kpyras ¢ ormeTrkoi BeICOTHI 224,0 B KBaapare

(80-20).

Ha xapTe kapaHaiioM COeIMHUM IO NPsIMOM CKOIUJIEHHE KamMHel (Touka A)
U TYHKT TPUAHTYJSIUUU (ToUuKa B) u cTpenkoi ykaxkeM 3aJjaHHOE HalpaBjIeHUE U3
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T. A B Touky B (0603Hauum AB). 3atem 1eHTp TpaHCHOPTHpPA MPUKIAIBIBAEM K
TOUYKE MEepeceueHus: JUHUM AB U BEepTUKAIbHON JIMHUEHW KUJIOMETPOBOM CETKH
Tak, 4ToOBl jayra TpaHcmopTupa nepecekna auauio AB (puc. 13). Ilpu stom
OCHOBaHHE TpaHCIOpPTHpPA MJOJDKHO COBIAAaTh C BEPTUKAIBHOW JIMHUEH
KUJIOMETPOBOM CETKHU. YTOJI OTCUUTBHIBAETCS MO YACOBOM CTPEIIKE OT €€ CEBEPHOTO
HampasJieHUs 10 TuHuM AB.

Puc. 13. M3mepenne AupeKIUOHHOTO yIjla TPAHCHOPTUPOM

Dror yron Gonbme 180°, mostomy GepeM OTCYET MO IpajyCHOM ILIKAJE

TPAaHCIIOPTUPA, MHOMNUCAHHONW KpacHbIMH mupamu, 273°. Takum 00pasom,
JTUPEKIIMOHHBIN yroJ Hanpasienus AB Oyzaer paBen
a =273°00'.
OOpaTHBI JUPEKIIMOHHBINA YTOJ, T.€. JTUPEKIMOHHBIA Yrojl HampaBieHUs
BA (0T nmyHKTa TpHAHTYJIALIUU K CKOIJICHUIO KaMHE) OyieT paBeH

273° + 180° = 453° = 453° - 360° = 93°.
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Yacto nis ynoOCTBa NUPEKIMOHHBIE VYIJIBI MEPECUYUTHIBAIOT B PYMOBI.
Pymoom (r) Ha3bIBAIOT TOPU3OHTAIBHBIN YTOJ, OTCUUTHIBAEMbBIN OT BEPTUKAIBHOMN
JUHUM KUJIOMETPOBOM CETKH, /10 3aJaHHOr0 HampasjeHus AB. Pym6 Mensercs ot
0° mo 90°. UtoObl OJHO3HAYHO OIPEJCIUTh HAIpPaBIICHUE 3aJaHHOW JIMHUU
BEJIMYMHE pymMOa MPUIMCHIBAIOT HAa3BaHWE, COCTOSIIEE M3 JIBYyX OYKB CTOPOH
ceera: CB (ceBepo-Boctok), FOB (toro-socrok), O3 (toro-3amam), C3 (ceBepo-

3anajg). COOTHOIICHHE MEXIYy JAUPEKIMOHHBIMHU YIIaMd U pyMOaMH IMOKa3aHO B
TaoI1. 4.

Tabauya 4.
CooTHolleHHs pyMOOB U TUPEKIIMOHHBIX YTJIOB
O6o3HauyeHne 3HayeHus CBs3p  pyMOOB ¢
pymOa JTUPEKIUOHHBIX YIJIOB | TUPEKIIMOHHBIMU yTiIaMH
CB 0°-90° Nn=og
10B 90° - 180° r,=180° - ay
103 180° - 270° r3=ag- 180°
C3 270° - 360° ry=360° - a4

IIpumep 19. Onpenenuts JUPEKIIMOHHBIN YTOJ JUHUH, €CIIU U3BECTHO, YTO

pyMm6 nunum C3, a ero BenuunHa 48°19',
Pym6 C3 o3Hauaet, 4TO HAMpPaBJICHHUE JIMHUY JISKAT MEKy HaIIpaBICHUSIMU

Ha CEBEP M HA 3amlaJl U COCTABIISIET C BEPTUKAJIBLHOW JIMHUEH KHIIOMETPOBOU CETKHU
1
yron 48° 19'. B atom ciyyae 270° < a < 360°, cnenoBarenbHo,

a =360° - r = 360° - 48°19' = 311°19".

IIpumep 20. OnpenenuTh 3HAYEHHWE CONMKEHHS MEPHUIUAHOB, €CIIH
m3BecTHH 3amamHas A, =18°03’45° u Bocrounas A, =18°07°30°° monroTsl,

ceBepHas Q¢ = 54°42°30° u r0%KHAA Qi = 54°40°00°” MMPOTHI MAapaLIENeH.
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Haxonum
Aep = (3 +Ap ) /2 =(18°03°45"" +18°07°30"’) / 2 =18°05"38"",

OnpenensieM HOMEpP 30HBI O BOCTOYHOM JIOJTOTE: 30HY OTPAaHUYHMBAIOT
MEpUJMAHbI, JOJIOThl KOTOPBIX KpaTHbl 6, MO3TOMY JaHHas MECTHOCTh

pacrojiokeHa B 30HE, OrPaHMYEHHONM MepHauaHaMHM ¢ jgoiaroTamu 18° wu
18°+ 6° = 24°. Homep 30HKI paBeH
N =24°/6° =4,

JI0JITOTa OceBOro mepuauana 306l N = 4 paBHa
Ao =6°-N-3°=(6°-4)-3°=21°

Jlanee HaxOaUM 3HAYCHUS

Pep = (Pen + Pro) / 2 = (54°42°30 +54°40°00°") / 2 =
=54°41°15"’,

A\ =18°05°38" - 21°00° = -2°54°22""

y =-2°54°22"" - sin (54°41°15°%) = -2°22°17"".

Kak Buaum, cOmmkeHWe MEpUIMAHOB JUIS  JTAHHOM  MECTHOCTH
OTpHUIIATEJIbHOE, CJEIOBATEIBLHO, OCEBOM MEPHUIMAH OTKJIOHSIETCA K 3amagy oOT
MCTUHHOI'O MEpUINaHa.

JIMpeKIIMOHHBIE YTJIbI MOXHO BBIYHMCIUTD, €CIIM M3BECTHBI TOPHU30HTAJILHBIE
yIIbl MEXKJy HaIpaBJICHUSMH Ha MECTHOCTH W JUPEKIIMOHHBIA YTOJl XOTS OBl
OJIHOW MCXOJHOW CTOPOHBI, HAIIPUMEDP, CTOPOHBI 012 (puc. 14). J{ns BeraucieHus
TUPEKIIMOHHBIX YTJI0B CTOpoH 1-2, 2-3, 3-4, 4-1 mexny Toukamu 1, 2, 3, 4
HEOOXOAMMO U3MEPUTH T'€0JIE3UNUYECKUM TPAHCIIOPTUPOM BHYTPEHHUE IpaBbIe MO
X0JIy TOpU30HTaNIbHBIC YTIIBI 1 B2, B3, P4 (MHIEKCH 0003HAYAIOT HOMEPA TOUYEK —
BEPIIMH TOPU30HTAIBHBIX YTIIOB). [Ipu 3TOM cyMMa yriioB B 3aMKHYTOM IOJIUTOHE
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J0JKHA OBITh paBHA:
> Bi =180° - (n-2) +30’,

rae N — 4Y4uciao yrioB B 3aMKHYTOM ITIOJIMI'OHE.

Puc. 14. Cxema 3aMKHYTOTO IOJIMTOHA HA KapTe
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B kadecTBe MCXOMHOW MpUMEM CTOpPOHY 1-2 W W3MEpUM 3HAYCHHE €¢

OUPEKUMOHHOTO yrja Ha KapTe TPAaHCIOPTUPOM. Torma  BBIYMCIICHUE
JUPEKIUOHHBIX YTJIOB CTOPOH BBIMIOIHSIOT 10 (hopmyJie:

Opn =0pn_1t 180° - Bn,

A€ Op — 1 - JAAPEKIMOHHBIM Yroj MPEAbIAYIIEH CTOPOHBIL: Op - IUPEKIHOHHBIN
YTOJI MOCIIEYIONIeH CTOPOHBI, B - MPaBBIM MO XOAY TOPU3OHTAIBHBIN YIroJl MPH

BepiuHe N. [ToaTomy I KaKA0M CTOPOHBI MOYKHO 3aIIUCaTh:

op-3=01.2 +180° - By;
O3-4=0p_3+180° - B3;
a4-1= 034+ 180° - By

KOHTPOJb. 07 2 = 04_1 + 180° - Bi.

Ipumep 21. Ha xapre m3mMepeHsl IpaBbi€ MO X0y TOPU30OHTAIBHBIE YIJIbI
B1=61°25"; B, =88°18"; P3=92°14"; Ps=132°32; Bs=165°31" u
JIUPEKIMOHHBIA YroJd HCXOMHOM CTOpPOoHBI a7 = 131°07°. Brrancnure
TUPEKIIMOHHBIC YTIIbI CTOpOH 2-3, 3-4, 4-5, 5-1.

Ecau uncno yrioB N =5, To cyMMa yriioB JOJKHA ObITh paBHA!
> Bi =180°- (5—-2)+30° =540°+30’.
IIpoBepsieM CyMMy U3MEPEHHBIX YIJIOB B 3aMKHYTOM IOJIUTOHE:

Bt P2+ B3+ PstPs=
=61°25° + 88°18' + 92°14° + 132°32’ + 165°30° =
=538°120" = 540°.
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Broraucasiem AUPCKOUOHHBIC YIJIBI CTOPOH:

0.3 =072+ 180° - B, =131°07" + 180° - 88°18' = 222°49’,
03.4= 03+ 180° - B = 222°49° + 180° - 92°14' = 310°35,
O4.5=04_5+180° - B4 = 310°35° + 180° - 132°32' = 358°03°,
05.1= 054+ 180° - Bs = 358°03 + 180° - 165°31" = 12°32”,
KOHTPOJb: 01 2 =05_1+ 180° - B =12°32° +180° - 61°25" =
=131°07’.

Opuenmuposams Kapmy — 3TO 3HAYUT PACIOJIOXKHUTh €€ TaK, YTOOBI
HarpaBJeHUs JIMHUM Ha KapTe ObUIM  TapajUiejbHbl  HaIpaBICHUAM
TOPU30HTAIBHBIX MPOCKUHUM COOTBETCTBYKOIIMX JIMHUM MECTHOCTH. llpm
OPUEHTUPOBAHUU KapThl C TTOMOIIBIO KoMmaca (Oyccoyin) cieayeT MOMHUTh, YTO
OCh MarHUTHOM CTpEJIKU MpHOOpa yCTaHABIMBACTCS B HAIPABJICHUW MarHUTHOIO
MepuauaHa. Ha kapTe UMEIOTCS TOJIbKO HAIPaBJICHUS! WCTUHHBIX MEPHUIUAHOB
(3amagHasi ¥ BOCTOYHAs BHYTPEHHEW paMKH) W HaIpaBJICHUS, MapajijieibHbIe
OCEBOMY MepHuIuaHy (BEpTUKAJIbHBIE JIMHUM KUJIOMETPOBOM ceTku). I[lpu
OPUEHTUPOBAHUM KAPTHI C TOMOIIIBIO KOMIIaca M0 UCTUHHOMY MEPUJIMAHY CIIeTyeT
YUYUTHIBATh CKJIIOHEHHE MAarHUTHOM CTpelIKH O, a MO KUJIOMETPOBON CETKE —
CKJIOHEHUE O U CONMKEHHE MEPUJIUAHOB .
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Tema 5. Ilpupamenusi KOOpAMHAT.
IIpsamas u oOpaTHAas reoe3n4ecKue 3a1a4u

Ilpaman zeodezuueckasa 3adaya COCTOUT B TOM, YTO IO H3BECTHBIM
(MCXOJIHBIM) KOOpJWHATaM HadajdbHOro IyHKTa A (Touka 1), muHUU AB,
IUPEKIUOHHOMY VIIy o JuHUM AB U ee ropu30HTAIbHOMY MPOJIOKEHUIO S
BBIYUCIISIIOT KOOPAMHATHI KOHEYHOT0 MyHKTa B (Touka 2) (puc. 15).

(o) P
"IH-—--V.--—_../E_.._
3%

7

Puc. 15. Tlpsmas u oOpaTHas reoie3ndecKue 3a1a9u

Hano: A (x1; y1), 0aB, Sag-

Haiitu: B (x2; )

Koopaunarte! nyakta B onpeaensrorces mo ¢popmysnam:
X2 = X1 + (X2 — X1) = X1 + AX;
y2=y1+(y2—y1) =y1+4y,

(Y2 — Y1) = Ay.
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Ilpupawenuamu xoopounam Ax, Ay NTUHUNA HaA3bIBAIOT OPTOTOHAJIbHBIE
NPOEKIIMU TOPU3OHTAIBHOTO TPOJIOKEHUS] STOM JMHUM HAa OCH KOOpJIHMHAT.
[Ipupamienusi KOOpJAWHAT MOTYT OBIThb HaWIEHBI M3  MIPSIMOYTOJIBHOTO
TpeyroibHrka AOB 1o aupekuuoHHOMY yrity JuHUKA AB U €€ ropu3oHTaIbHOMY

npoJioxeHuro (puc. 15) mo dhopmymnam:
AX =S - CoSs a
Ay=S-sina
X2 =X1 + S COS o
yo=Yy1 + S-sin a.

3HaKu TpHpaIIeHus] KOOpAUHAT (IUTIOC WM MHUHYC) 3aBHCST OT 3HAUCHUS
IUPEKLIUOHHOTO yTiia @ AuHuM (Tadi. 5).

Tabauya 5.
3HaKu NpUpanieHu KoopauHat AX u Ay
JIMpeKunOHHBIN Hanpagnenue [Ipupamenus
yroin nuHun, a° JIMHAN Ax Ay
(Ha3BaHue pymoOa)
0°-90° CB + +
900 _ 1800 IOB - +
103 - -
(0] O
180~ - 270 3 N ]
270° - 360°

Oopamnasa zeode3uyeckas 3a0a4a COCTOUT B TOM, YTO IO U3BECTHBIM
(MCXOJIHBIM) KOOpJMHATaM KOHEUHbIX MYyHKTOB A (Touka 1) mu B (Touka 2)
HaxXOJAT TUPEKIIMOHHBIN yroi JuHun AB 1 ee TOpu30HTaIbHOE MPOIOKEHUE S.

Hano: A (x1; 1), B (x2;32).

Hatitu: oag, SaAB
N3 npsmoyroasHoro Tpeyronbuuka AOB (puc. 15) Haxoaum

tg o =(y2—y1) / (X2 —X1) = Ay /AX.
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[Ipu omnpeneneHun TUPEKIIMOHHOTO yriia 0co00€ BHMMAaHHME OOpalllaiT Ha
3HaKM TpupaiieHnid koopauHaT. Ecnu TpeOyercss HaWTH TUPEKIIMOHHBIA YToJl
nuHun AB, T.e. HanpaBieHUs C MyHKTa A Ha MyHKT B, TO, BBIUKCIIAS Pa3HOCTH,

CIICAyeT U3 KOOPIUHAT KOHCYHON TOYKHU (X2, ¥2) BBIUCCTh KOOPAMHATHI HAYAILHOM

Toukd (x1, y1). Ecnmu TpeOyeTcss HaiTH OOpaTHBIM JUPEKIMOHHBINA YroJl JIMHUU
AB, T.e. B HalpaBJICHUU C IIyHKTa B Ha MyHKT A, TO M3 KOOpAMHAT HAYAIBHOU
TOYKH (X1, 1) BEIYUTAIOT KOOPAUHATHI KOHEUHOM TOUKHU (X2, 12).

["opuzoHTaIBEHOE MPOJIOKEHUE S ONPENETSIOT 10 hopMyIam:

SWlxs —x, )% 4 (g -y )% = Jax® + ay®
cosa =(Xp—X1)/S=AXx/S

sina =(y2—Yy1)/S=Ay/S.

IIpumep 22. [To kapte YV - 34 - 37 - B (CHOB) omnpeeneHbl NPsSIMOYTOIbHBIC
KOOPJAWHATHI OTMETKH ype3a Boabl 139,4 Ha 03. UepHom (6065856 m; 4313550 m)
Y MyHKTA TPUAHTYJISIUU ¢ OTMETKON BhICOTHI 201,6 M (6064852 m; 4309647 m).
Haiith aupeKUHOHHBIM Yroa ¢ HampaBICHUS C TOYKM ype3a BOAbI HA ITYHKT
TPUAHTYJISIIUA U TOPU30HTAIBHOE MPOJIOKEHUE S ATOM JIMHHH.

Pemraem oOpaTHyr Teolie3ndeckyro 3aaady. [[is ympolieHus: COKpaThum
3alMCh KOOPJIUHAT TOYEK: x1=5856m; y1=13550wm;
x2 =4 852 m; V2 = 9647 m.
Brraucisiem ropu30HTAIBHOE MPOJIOKEHHE!

Sylr; - 2,07 + O —13)% = (4852 — 5856)% + (9647 — 13550)% = 4030(m)

Sy Gz — 2,07 + (93 — 1307 = V(4852 — 5856)% + (9647 — 13550)% = 4030(n)

Ol'[pCI[CJ'II/IM I[I/IpeKI_[I/IOHHBII\/’I YI'oJI HallpaBJICHHUA € TOYKH YpE3a BOAbI KOOPANHATHI

(1, ¥1) Ha MyHKT TPHAHTYJISILIUK KOOPAMHATHI (X2, 12):

37



Cos 0.= (Xp — 1) / S = (4 852 - 5 856) / 4030 = - 1004 / 4030 = - 0,24913
sin o= (Y — Y1) /' S = (9647 - 13550) / 4030 = - 3903 / 4030 = - 0,96849.
Tak xak pym6 mMensiercs ot 0° 1o 90°, To o Oyzmer paseH
arccos r = arccos (0,24913) = 75,6°
arcsin r = arcsin (0,96849) = 75,6°.

B nanHOM ciiydae npupalleHus KoopauHar U AX U Ay UMEIOT 3HaK MUHYC.
CnenoBareibHo, pyMO Junaun FO3 (cM. Tabm. 5), a TUPEKIIMOHHBIN YIOJl JISKHUT B
npeaenax

180° < a < 270°.
Torna 3HaueHne TUPEKUMOHHOIO yria HarpasiieHus AB paBHO:

o =r+180° =75,6° + 180° = 255,6°.
J1J1st KOHTPOJISL BBIYUCIIUM O U S TIO IpyTruM popMyiam:

tg a=(y2—y1) / (X0 —X1) = Ay / Ax = (9647 - 13550) / (4852 - 5856) =
= -3903/ (- 1004) = 3,89
arctg o = arctg (3,89) = 75,6°.
oa=r1+180° =75,6° + 180° = 255,6°.
S=(Xo—X1) / cos a.= AX/ cos a =-1004 / cos 255,6° = 4030 (m);
S=(yp-Vy1)/sin o =Ay/sin a=-3903/sin 255,6° = 4030 (m).
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Tema 6. U300paskenne pesibeda Ha Tonmorpagpuueckon Kapre
CII0CO0OM ropu3OHTAJICH

Penve¢p - 5TO COBOKYNMHOCTH HEPOBHOCTEH 3eMHOM TmoBepXHOCTH. K
OCHOBHBIM (opMaM penbeda OTHOCATCS: TOPBI, XpeOTHI, XOJIMBI, KypraH#l,
KOTJIOBUHBI, JIOLIUHBI, CEMJIOBUHBI, OBparu u JAp. HepoBHOCTHM 3emMHOU
IIOBEPXHOCTHU XapaKTEPU3YIOT BBICOTAMH TOYEK.

Abconrwomnoii evicomoii TOYKU (MU TIPOCTO @bicomoui H) Ha3pBalOT
OTPE30K OTBECHOM JHMHUU (pacCTOsIHUE) OT OJTOM TOYKH JO YPOBEHHOMU
ITIOBEPXHOCTH, IMMPUHATON 332 HAYaJI0 OTCYETA BBICOT.

B Hamel crpaHe HayajaoM OTCYETA BBICOT CIIYXKUT HyJb KpoHIITancKoro
¢yTIITOKa, HA KOTOPOM YEPTOM OTMEUYEH CpeAHUM YpOBEHb BOAbl B DUHCKOM
3aMBe banTuiicKoro Mops, mO3TOMY CHUCTEMa BBICOT HAa3bIBACTCA banTUHCKOM.
[Ipunstasg ana Tomorpauyeckod KapThl CHUCTEMa BBICOT MOJANMCHIBACTCS MO
I0O)KHOM paMKOW Jucta. EciM BBICOTY ONpENENsitOT OTHOCUTEIBHO KaKOU-JIHOo
YPOBEHHOW TOBEPXHOCTH, MNPOXOASLIENM 4YEPE3 MPOU3BOJIBHYIO TOYKY, TO €€
HAa3bIBAIOT OMHOCUMETbHOU 6blcOmou. Pa3HOCTh BBICOT JABYX TOYEK HA3bIBAIOT
npeeviuienuem h mexnay toukamu. IIpeBbllieHre MEXIy TOUYKAMU MOXET OBITh
KaK MOJIOKUTEIbHBIM, TAK U OTPULATEIIbHBIM.

Penred Ha KapTe MOXKHO TPEACTaBUTHL C TOMOIIBIO HAIIMUCEH BBICOT
XxapakTepHbIX Touek. HarmsinHoe npezacrasienue o ¢popMax penbeda gaet crnocod
OepriTpuxoB (raiop), KOTOPble HAHOCAT NMapajljIeNIbHO CKATy MO MPUHLHUITY: YeM
Kpyue ckaT, TeM Tojule mrtpux. KoHer Oepriirpuxa BCerja yka3blBa€T CTOPOHY
MOHIKEHUs ckata. Ha reorpaduueckux Kaprax NPUMEHSIOT CHOCOO ILIBETOBOM
IJJACTHKH, T.€. OKPAIMBAaHUE PA3JIMYHBIMH LIBETAMU U OTTEHKAMHU B 3aBUCUMOCTH
OT BBICOT TOYEK, HANpPUMEP, HU3MEHHOCTH - 3€JICHBIM IIBETOM, TIOpBI -
KOPHWYHEBBIM U T. 1.

Haubonee pacnpocTtpaneH Ha  TomorpadUyeckux KapTax Croco0
U300pakeHus pesibeda TOpU3OHTANISAMU (U30rurcamu). I'opuzonmans - 3T0 JIUHUS
HAa 3€MHOM TMOBEPXHOCTH (BoOOpakaemas), MPOXOAsAlIas 4Yepe3 TOUKU C
OJIMHAKOBBIMU BBICOTaMHU. [ OpHM3OHTANM TMOJYyYArOT IYTEM CEYEHUsS 3EMHOU
NOBEPXHOCTH TOPU3OHTAIBHBIMU MapaUIEIbHBIMU TJIOCKOCTSMU (YpOBEHHBIMU
MOBEPXHOCTSAMHM ), KOTOPBbIE OTCTOSIT OJIHA OT APYroi Ha OJMHAKOBOM PACCTOSHUMU.

DTO0 paccTOsIHUE HA3bIBACTCS éblcomoit ceuenusn peavegha (Ne).
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Ceoiicmea copuszonmanneii:

1) ropuzoHTaIN — 3TO 3aMKHYTbhIE€ KPUBBIE;

2) TOPU30HTAIIA HE TIEPECEKAOTCS;

3) BBICOTBI TOPU30HTAJICH BCETa KPaTHBI BEICOTE ceueHUs N;

4) 4eM MEHBIIIE PaCCTOSIHUE MEXIY TOPU30HTAISIMU, TeM OOJbIlle mepena
BBICOT HA MECTHOCTH.

BpICOTBI TOpU3OHTAJIEN MOAIKMCHIBAIOT B Pa3pblBE TOPU3OHTAIEW TaK, YTO
OCHOBaHME IU(]p yKa3bIBaeT HAa MOHIKEHHE BBICOTHI Ha MECTHOCTH. BBICOTHI
TOpU30HTAJIeH BCera KpaTHbI BHICOTE ceueHus penbeda. Hampumep, npu BeicoTe
cedeHus penbeda 2,5 M He MOKET ObITh TOPU3OHTANIM C BBICOTON 182 M, B 3TOM
cllydae rOpu3oHTaM OyayT uMeTh BbicoThl 180; 182,5; 185; 187,5; 190 M u T.1.
Ha Ttomorpaduyeckoit kapTe BbICOTa Ce€UEHHUS pelibeda MOAMUCHIBACTCS MO/
IO)KHOM PaMKOU JIUCTa (ChowiHble 20pU30HmManu nposedeHvl uepes 2,5 m) MOJ
JMHEUHBIM MaCIITa0OoOM.

Ipumep 22. Onpeneauts BbICOTY BBIICICHHONW YTOJIIEHHOW TOPU30HTAIH

(puc.16) npu BeICOTE ceueHus N = 2,5 M.

Puc. 16. [Toanucek BBICOTHI TOPU3OHTAIN

BricoTy TOpHM30HTAIM ONpEACsAOT 10  OmbKalimed  IMOoAMMCcCaHHOMN
TOPU3OHTAIM. DTO TOPU3OHTAIb C BBICOTOM 225 M. Mexay HeW U BBIACICHHOU
TOPU30HTAIBIO YETHIPE IPOMEXKYTKA, & OCHOBAHME NOAIKUCU W HANPABICHUE
OepriuTpruxa yKas3blBalOT HAa MOHUKEHUE BBICOTHI MeCTHOCTH. [loaTOoMy BbICOTa

MCKOMOW FOpU30HTANIM OyJIeT paBHa:
225mM-(2,5Mm-4) =215 m.
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IIpumep 23. OnpenenuTh BBICOTY TOPU30HTAIHN, OKOHTYPUBAIOIIEH OTMETKY
151,6 m Ha kapte macmrada 1:50000 (puc. 17).

Puc. 17. Onpenenenue BbICOT TOPU30HTATICH

[lo Oeprmrpuxy, HampaBI€HHOMY HApyXy, BHUJIHO, YTO 3Ta TOPU30OHTAIIb
MMeeT BhICOTY MeHbIne, yeM 151,6 m. BricoTa ceuenus penbeda nms macmrtadba
1:50000 cocraBiser h, = 10 m. CregoBaTenbHO, OTMETKA JaHHON TOPHU30HTAJIH

paBHa 150 M, Tak KaK 3TO 3HaYeHUE OIDKAKIIEe W MEHBIIEE YUCIO K 3HAYCHUIO
151,6 u xpatHoe BbicoTe ceueHust 10 M.

IIpumep 24. Tlo xapre VY-34-37-B-—B-4 omnpeneiauTh  BBICOTY
MECTOIOJIOKEHHUS BOJIOHAMTOPHOM OarrHu (66-14).

Jlnss  ompeneneHusi BBICOTHI TOYKH, PACIOJOXKEHHONM MEXIy JBYyMS
TOPU30OHTAISIMM, HEOOXOJAMMO HAaWTHU BBICOTY H Ommkaliied K HEeW HU3KOU
TOPU30HTAIA M MPUOABUTh K ATOW BEIMYUHE IMPEBBINICHUE N JaHHOW TOYKH HaJ
FOpU30HTaNbLI0. [IpeBBIIEHHE TOYKH HAJ TOPU3OHTAIbID PABHO OTHOIICHUIO
paccTosiHUS OT Onmkaiield HU3Kol ropusoHTanu 10 To4ku (AC) K pacCTOSHUIO
MEXIy JBYMSI COCEAHUMU Topu3oHTaIsiMH (AB), YMHOXXEHHOMY Ha BBICOTY
ceyeHuss. OOBEKT PaCIONIOKEeH MEXKIY JABYMS TOPU3OHTAISIMHU, BBICOTHI KOTOPBIX
150 m u 152,5 M, Tak kak BbicoTa ceuenus h, = 2,5 M. M3mepsieM nuHeHKon
PAcCCTOSIHUE MEX]ly TOPU30HTAJIbIO ¢ BbICOTOM 150 M 1 00BbekToM: AC = 2,5 MM, a
U3MEPEHHOE PACCTOSIHUE MEXIY TOPU3OHTalIsIMM C BbicoTamu 150 M u 152,5 M
noyunsiock AB = 6,5 mM. Torna BeIcOTa MECTOIIOIOKEHHST 00bEKTa OyIET paBHA:
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H+h=150 M+ (AC/AB) - h, =
=150 M + (2,5 MM / 6,5 M) - 2,5 M= 150 M + 0,38 - 2,5 M = 150, 96 M.

[Io Tomorpadguyeckoil KapTe MOXKHO OIPEACTUTh YKJIOH JIMHHUM Ha
MECTHOCTH. YK/AOH [ JMHUU - 5TO OTHOIICHHE TMpEBbIMICHUS N Mexay aByms
TOYKaMHU K TOPU3OHTAJIHLHOMY MPOJIOKEHHUIO S, BBIPAKEHHOE B THICAYHBIX JOJSAX

HJIX B ITPOLCHTAX:

i=(h /S)- 100%.

VYKIJIOH JIMHUU MOXET OBbITh KaK MOJIOKUTEIbHBIM, TaK U OTPUIIATECIIbHBIM B
3aBHCHMMOCTH OT 3HakKa NpeBbIIICHUS N. VYKIOH JIMHUKM MEXIY TOYKaMH,
JeXKAIUMA Ha COCEIHUX TOPU30HTAJSAX, PABEH OTHOIIEHUIO BBICOTHI CEUYCHUSI
peabepa K  paCCTOSHUIO MEXKIY OTUMU TOPU3OHTAISIMU  (3aJI0KEHHE),
U3MEPEHHOMY I10 KapTe.

VYKJIOH JIMHUU XapaKTEepU3yeT KPYTU3HY CKaTa, KOTopas XapaKTepu3yeTcs
BEPTUKAJILHBIM YTJIOM V U U3MEPSIETCS B Tpajlycax:

tgv=h/d
V? = arctg (h / d)

be3 ONMOTHUTENBHBIX BBIYMCICHUNA KPYTHU3HY CKara MOXHO HAWTH C
MOMOIIBIO 2pagpuxa 3anoxicenuni (puc. 18a), KOTOPHIA MOMEMIAIOT MOJ FOKHOMU
paMKO# KpyIHOMacITabHOM KapTel. PaccTostHne ab — 3TO 3alloKeHHE MeEXTy
IBYMSI COCEHUMU TOPU3OHTAIAMU. 110 rOPpU30HTAIBHON OCH OTJIOKEHO 3HAUYCHUE

KpYTHU3HBI cKaTa (V) B Irpajiycax.

- Banoxenie

1 2a3 4 5 6 7 8 910

Puc. 18a. I'paduk 3amoxeHuii
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IIpumep 25. Tlo kapre Y-34- 37-B-B4 Mexay TroOpH30HTAISIMH C
BbicoTamMu 200 M u 202,5 M HallTH KPYTU3HY CKaTa IOHOI'O CKJIIOHA TOpBI
Muxanuuackas (68-12). M3meputenem OepeM pacCTOSHHE MEXIY OSTHMU

ropusoHTasisiMu. Ha  rpaduke 3anokeHHil  yCTaHAaBIMBaEM  HU3MEPUTEND
NEePIEHIUKYJSIPHO TOPU30HTAJIbHOM OcH TpaduKa M, CKOJB3S 1O HEH WIJIOH,
NepEeBUracM M3MEPUTENL IO TEX NOp, MOKAa BTOpas €ro Wrjia HE BCTPETUT
wiaBHyl0 kpuByto (puc. 180). OmnpenenseM KpyTH3HY CKaTra IO IIKaje
TOPHU30HTAIBHOM OcH - 310 5°. OTMETHM, YTO IOKHEE TOPU3OHTAIM C BBICOTOM
200 M, paccTosiHHE€ MEXK]y TOPU3OHTAISIMA YMEHBIIAETCS, a KPyTHU3HA CKara

yBenuuuBaercs 1o 8°.

N,

49 2°3°4° 5°  B°4p°

Puc. 186. U3mepenus o rpaduky 3a10KEHUN

CrnenoBaresibHO, Y€M MEHBIIE PACCTOSHUE MEXIY TOPU3OHTAISIMHU, TEM
OoJbIlle YKIIOH M, HAa00OpPOT, 4eM OOJIbIIIE PACCTOSHUE MEXKIYy TOPU30HTAISIMH,
TeM 0oJiee MONOTUM CITYCK UITU TOJABEM.

IIpumep 26. Ha xapre macmraba 1:10 000 c BwicoTOl ceueHust 2,5 m
MeXay ToukamMu A u B TpeOyercs 3ampoeKTUpOBaTh TPACCy 3aJlaHHOTO YKJIOHA

lop = 0,025, T.e. Ha mOOOM y4YacTKe TPacChl JO/DKHO COOIIOJATHCS YCIOBUE

i < lpp.

[IpoexTrpoBaHuE BHITIOJIHSIOT B CIAEAYIOIIEM MOPSIKE.
1) paccuuThIBaIOT 3aJI0KEHUE, COOTBETCTBYIOIIEE 33JJaHHOMY MPOECKTHOMY
YKJIOHY:
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d=he/lyp=2,5 (M) /0,025 = 100 (m);
2) BBIpAXKAIOT 3aJI0’KEHHUE B MACIITA0€ KapPThI:
d’=d (M) 100/ M =100 (m) - 100 /10 000 = 1,0 cm;

3) JIMHUIO 3aJaHHOTO YKJIOHA MPOBOJAT C MOMOIIBI0 U3MEPUTENS, PACTBOP
KOTOPOTO YCTAHABJIMBAIOT paBHBIM 3anokeHnto d’ = 1,0 cM ¥ W3 ToukHm A
3aCEKAIT COCEIHIO TOPU30HTAIL M mojiydaroT Touky 1 (puc. 19); nanee us
TOYKM 1 Tem e pacTBOPOM HM3MEPUTENs 3aCEKAOT CIEAYIOUIYI0 TOPU3OHTaIb U
nory4daroT Touky 2 #u T.J. COeIMHHWB TIOJYyYCHHBIC TOYKH, MPOBOISAT TPACCy C
3aJIaHHBIM YKJIOHOM.

Puc. 19. IIpoexktrpoBaHue Tpacchl € 3aIaHHBIM YKJIOHOM
Pewenne 3Toil 3a1a4n MO3BOJISET HAMETUTHh HECKOJIBKO BapUAHTOB TPACCHI,

U3 KOTOPBIX BBIOMpaeTcs HanOoyiee MPUEMJIEMBIN M0 TEXHUKO-3KOHOMHUYECKHM
COOOpaKEHUSIM.

44



I[J'I?[ pPCCHUA MHOI'MX HHXCHCPHO-TCXHHMYCCKHUX 3aJay HCO6XOI[I/IMO

cTpouTh mnpoduns 3agaHHON (mpodunbHON) nuHuH. IIpoghuns - 310 cedeHue
JIMHUY BEPTUKAILHOH TIOCKOCTHIO.

IIpumep 27. [loctpouTs Ipoduiib TUHUU MEXKTY OTMETKaMH BBICOTHI 149,7
M (Touka A) u 152,7 m (Touka B).

Jlns mocTpoeHuss mpoduis MeXIy IByMsl MyHKTamu Ha kaprte (puc. 20)
3aJIaHHOMY HaIlpaBJICHUIO MPUKIAIBIBAIOT YHUCTYIO MOJOCKY Oymarv, OTMEYaroT
Ha HEell BCE TOYKU MEpPECceUeHUs] TOPU30HTAISIMU TPODUIILHON JIMHUH, a TaKXKE BCE
HMMEIOIIMECs] HAa HEel XapaKTepHbIE TOUKHU penbeda (BEpIIMHBI, MOJIINUCH BBICOTHI,
SMbl U Jp.) U TOAMHUCHIBAIOT MX BBICOTHI C KapThl. 3aTeéM Ha MUWLJIUMETPOBOM
Oymare mHpoOBOJAST TOPU3OHTAIBHYIO OChb, Ha KOTOPYIO C OyMa)KHOH IOJIOCKH
MEPEHOCAT BCE OTMEUYEHHBIE TOUKHU B TOM K€ MOCJIEI0BATEILHOCTH OT TOUKU A /10

Touku B. Bo Bcex 3THX TOUKaxX BOCCTaHABJIMBAIOT NCPHNCHAUKYIIAPBLI, HA KOTOPLIX
OTKJIaAbIBAKOT BBICOTHBI OTMECYCHHbBIX TOYECK.
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A g 2 2 I = 2 B

Puc. 20. Onpenenenune npoduis 3aaHHON JIUHAN

Touku MOCNe0BATENIbHO COCIUHSIOT MPSIMBIMU JTUHUSIMU. UTOOBI TpOQuUIIh

JIMHUHW TTIOJIYYHJIICS 0omee HarJisiAiHbIM, MacmTad 1o BCpTHKaHBHOﬁ OCH MOZKHO
YBCIINYHUTD.
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Booocoopnoit naowadvio unu oacceithom Ha3bIBACTCS YYACTOK 3€MHOU
MOBEPXHOCTH, C KOTOPOTO BOJIA MO YCIOBUSAM pebeda JoJKHA CTeKaTh B JaHHBIM
BOJAOTOK (peKy, JOIMHY, TaibBer). OKOHTYpUBaHHE BOJOCOOPHOM ILIOIIAIN
BBITIOJTHSIOT C YYETOM peibeda MECTHOCTH I0 TOPH30HTAISIM KapThl (IJIaHA).
['panuna BogocOOpHOM IIOMIAIN MMPOXOIUT IO Bojiopasaeny (XpeoTy).

IIpumep 28. Ha kapre yka3zaH y4yacTOK MECTHOCTHU C SIPKO BBIPaKEHHOM
JOIIMHOW M CTBOp MPOEKTHpyeMol mamMObl a-6. Ornpenenure TpaHUIIbL

BOJI0COOpHOM romaau (puc. 21).

h=256m

Puc. 21. Onpenenenue rpaHuiibl BOJIOCOOPHON TUIOMIAIN

B cooTBeTcTBHMU CO CBOMCTBAMH OTOOpaXEHUSI MECTHOCTH TOPU3OHTAJIIMHU
rpaHuila BOJOCOOpa MPOXOAUT B 00€ CTOPOHBI OT KpaHMX TOYEK AaMObBI @ U 6
NEPHEHIUKYJSIPHO K TOPU3OHTASIM (11O JIMHUSIM HAWOOJIBIIETO CKaTa) J0 JIMHUN
BOJIOPA3/ETIOB (TOUKM 6 W 2) W Jajee IO ATUM JIMHUSAM JI0 BEPIIUH XOJIMOB.
Mexay BepuiMHaMU XOJIMOB 3Ta TpaHMIA TPOXOIUT II0 BOJOPA3ACIbHBIM
JIUHUSAM, COCIUHSIIONIMM BEPIIMHBI ¢ OTMETKaMH 58,2 M u 56,8 M C cepenuHou
ceqIoBUHBI (oTMeTKa 53,8 M). [To caMbIM HU3KMM TOYKaM JIOITWHBI CHHUM I[BETOM
HaHOCST JJMHUIO BOJOCIMBA (BOJOTOKA).
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Tema 7. Boluuc/ieHue miiomaaei y4acTkoB
Ha TONorpagu4ecKou Kapre

B pesynbrare BBIUMCICHHS IUIOMIAJICH ydacTKa IO KapTe€ COCTaBIISIETCS
OKCIUTMKAIMS yroaud (MepedyeHb XO3SHWCTB € yKa3aHUEM HX IUIONIaAei) u
pelaeTcs Hebli psig APYTrUX MPOU3BOICTBEHHO-X03SIMCTBEHHBIX 3a1a4. [lmomanmu
MOTYT OBITh BBIYHCIICHBI Pa3IMYHBIMUA METOIAMH U CITIOCOOaMHU.

I'pagpuueckuit memoo. Y4actoxk Ha KapTe pa3OMBaIOT HA F€OMETPUUYECKUE
¢urypsl (TpeyrojbHUKH, KBaJapaThl, TpanelUud U Ap.) U UCHOJB3YIOT (POPMYIIbI
BBIUMCIICHUS TUIOMIAAU TeoMmeTpuueckux ¢uryp. [lnomaan P BBIYHCIAIOT IO
pe3ynbTaTaM uU3MepeHuil nuHui no kapte. K rpaduueckomy meTomy OTHOCATCS
CIOCcO0 TPEYroJIbHUKOB, CHOCOO KBaJpaTHOW MaJleTKH, CIOCO0 mMapajieIbHOU
MaJIETKU.

Cnocod mpey201pHuK06. Y4acTOK Ha KapTe pa30OMBAIOT HA TPEYrOJbHUKHU
(puc. 22). Beraucnsiercst 1BoiHas IJIOMIAb KaXJA0T0 TPEYroiabHUKa 10 (hopMyIie:

2-Pj=(ai-c),

r7ie @j - OCHOBaHuE, Cj - BHICOTA TPEYTOJbHUKOB.

OrnpeneneHre JJIMHBI OCHOBAHHUSI W BBICOTHI TPEYTrOJILHUKOB Ha KapTe
BBITIOJIHAETCS C TOMOIIBIO MaciiTaOHOW JuHeiku. OOIIas Iomaab ydacTKa
BBIYUCIISIETCS IO hOopMyJIe:

P=YPjl2,

rae Y Pj - 3T0 cymMMa IUIOIajiel BceX TpeyroyibHUKOB; 1 =1, 2, ..., N; N - 4uciI0
TPEYTrOJIbHUKOB. Pe3y/bTaThl BEIYMCICHHS TUIOMIAAN yYdacTka 0(OPMIISIOT B BUJIC
Ta0aunbl (Tadm. 6).
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Puc. 22. Onpenenenue mionaan yyacTka cliocoOoM TpeyrojJbHUKOB

Tabnuya 6.
OmnpeneneHye mIoNaau yaacTka crmoco0oM TPeyTroJbHIKOB

Howmep OcHoBaHue Bricora 2-Pi
Tpeyr-Ka a () & () (Mg) [Ipumeuanue
1 402,56 205,00 | 82524,8 Macirab
2 307,80 326,00 100343 1:2000
3 330,00 89,80 29634 '
2Y'P; =212501,8 ™
P =212501,8/2 =106250,9 xB. m = 10,62 ra.

Jlnst Toro 4toOBbl MOBBICUTH TOYHOCTH BBIUMCICHUN M HM30€kKaTh TPyObIX
OImMMUOO0K, TUIOMIAh YYACTKA BBIYUCIISIOT MTOBTOPHO, MEHSS B TPEYToJbHUKE 1, 2 1
3 OCHOBaHUE U BBICOTY, WM IIPU JAPYTrOM BapUaHTE pa30MBKU HA TPEYTOJIbHUKH.
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Ananumuyeckuii __memod. Ilmomann BBIYUCIAIOT MO  Pe3yJbTaTaM
U3MEPEHU HAa MECTHOCTH WJIM Ha KapTe ¢ NpuMeHeHueM (GopMmysl reoMEeTpHH,
TPUTOHOMETPUU U AHATUTHYECKON T€OMETpUU. DTOT METOJ| SIBIAETCS Haubosee
TOYHBIM. DTOT CIOCOO MPUMEHSIETCS JJIsl BBIYUCICHUS IUIOIIAAN MHOTOYTOJIbHUKA
c OospmiUM KOJIMYECTBOM BepuiuH. [lmomanp ydacTka BBIYUCISETCS IO

dbopmymam:
2:P=x1(Y2-Yn) + X2 (Y3 = Y1) + - + Xk Y+ 1) — Y(k-2)),

2:P=Y1 (Xn—X2) + Y2+ (X1 —X3) ... T Vi (K1) — X(k + 1))
CoxkpaitieHHO 3TH (OPMYJIIbl MOXKHO 3aIMCaTh TaK:
2P =YX (Y +1) — Yk-1)s

2'P=Zyk'(X(k-1)—X(k+1)),

r7e Xj Yj — NPSMOYTOJIbHBIC KOOPAMHATHI TOBOPOTHBIX TOYEK y4yacTka, K - HoMep
BEPILIWHBL, 71 - YACIIO BEPIINH MOJUTOHA.

IIpumep 29. Briuncianm miomaas ydyacTka Mo KOOpPAMHATAM €ro BEpIIUH
(puc. 22). Pe3ynpTaThl BelUUCIEHUNA 0)OPMUM B BHI€ TaOIUIBI (TA0MI. 7).

2-P=X1-(Y2—-Y5) + X2 (Y3 —Y1) + X3 (Ya—Y2) +

+ X4 (Y5—VY3) + X5 (Y1—Ya) =
= 0,0-(272,4 — 154,1) + 143,3-(29,6 — 0) + 464,3-(111,2 — 272,4) +
+310,2:(154,1-29,6) + 163,60 — 111,2) = 212676,0

2:-P=y1-(Xs—X2) +y2 - (X3—X1) + Y3 (Xa —Xp) +

+Y4 (X5—X3) + Y5 (X1 —Xg) =
= 272,4-(-463,3 — 0) + 29,6-(-310,2 — 143,3) +
+112,2-(-163,6 + 464,3) + 154,1-(0 + 310,2) = 212676,0
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Tabauya 7.

Onpenenenue MIOMIAAN y4acTKa 10 KOOpIMHATaM BEPIIUH MOJIUTOHA

Ho- KOOPAWHATHI pa3HOCTb IIPOU3BEACHUC

MEp X y Y(k+1) — | X(k-1)— Xk X Yi X
BEPHL V(1) | Xk+1) (Y(k+1) — y(k-l)) (X(k-1) — X(k+1))
1 0,0 0,0 +426,5 -20,3 0,00 0,00
2 1433 42724 +29,6  +464,4 -4244.8 +126484,3
3 -464,3| +29,6| -383,6  +166,9 +178129,3 +4945,2
4 -310,2 | +111,2| -183,7 -300,8 +53881,0 +33453,9
5 -163,6 | +154,1| +111,2 -310,2 -18191,1 +47792,5
Y(+)=+567,3 +631,2 +235111,9 +212676,0
»(-)=-567,3 -631,2 - 22435,9 00,00

>= 0,0 0,0 212676,0 = 212676,0

P =212676,0/2 = 106388,0 M° = 10,64 ra = 0,106 km*

HpI/I OIIPCACIICHHUHN ILIOAaAW JddHHBbIM cIrocooom IIpoHecCC BBIYUCIICHUA
IHOCJICAOBATCIIbHO KOHTPOIHUPYCTCA IIO PA3HOCTAM KOOpAHWHAT, d 3aTCM II0 HX
IIPONU3BCACHHAM.
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Tema 8. I'eorpajdpuueckoe onucanve y4aCTKOB MECTHOCTH
10 TONorpagu4ecKou Kapre

[Ipu  reorpaguueckux, TEOJOTMYECKHX, TMOYBEHHbIX U  JIPYTUX
UCCIIEJOBAHUSAX MPUPOJBI YaCTO BO3HUKAET HEOOXOAMMOCTh B MOJPOOHBIX
ONMCAHUSAX MECTHOCTH.

Obowaa xapakmepucmuxka mecmuocmu. B 00meid XxapakTepucTuke
MECTHOCTM  YKAa3bIBaeTCs: HOMEHKJaTypa  Tonorpaguueckol  KapTel |
reorpapuueckue KOOpPAMHATHl YIJOB pPAMKU Tpamneuuu; reorpaduueckoe
MOJIOKEHUE Yy4yacTKa, reorpauueckue U MpsIMOYTOJIbHbIE KOOPAMHATHI YTIIOBBIX
TOYEK €ro TrpaHull, TUI MECTHOCTH IO Xapakrepy peinbeda (paBHUHHAS,
XOJIMUCTasl, TOpHAas), BaXHbIE Treorpapuuyeckue OOBEKThI, CYIIECTBEHHO
BIIMSIONIME HA OOIINI XapaKTep MECTHOCTH.

Penve¢p - mecmunocmu. Penbed) MECTHOCTM  ONMCHIBA€TCS  IOCIIE
OCHOBATEJIbHOTO U3YyYEHHMSI €r0 N0 KapTe B CIEAYIOIIEM MOPSIKE.

e OO0mwmii xapakTep penbeda TEPPUTOPUHN, MAKCUMAIbHbIE 1 MUHUMAaJIbHbIE
abCOIOTHBIE OTMETKH BBICOT.

e OmnpenensitoT MECTONOJIOKEHUE BO3BBIIIEHHOCTEH, UX BBICOTY, pa3Mephbl
1 (opMy, KPYyTU3HY CKIIOHOB.

e OnuchiBalOT HapylleHUs penbeda: OBpard, MPOMOMHBI, OOPBIBBI, HX
ryCTOTa, NPOTS)KEHHOCTh, TITyOHHAa.

e [;1aBHBIE BOJOpa3/eiibl HAHOCAT IIPOCTBHIM KApaHJAIOM Ha KapTy B BHUJE
JUHUN C yKa3aHUeM HUX HanpasieHud. OnpenensroT IJIaBHbIE BOJOTOKM M UX
HaIIpaBJICHUS, OTMETKH BBICOT XapaKTEPHBIX TOYEK HCTOKOB, CIUSHHM, PE3KUX
MIOBOPOTOB pycJIa.

e OTMeualOT aHTpONOreHHble (OopMbl penbeda - OTKPBIThIE pa3padOTKU
MOJIE3HBIX UCKOIAEMbIX, Kapbephl, HACHIIIN, KypraHbl, IMbI U T. 1.

T'uopozpagpuueckaa  cemp  onuchIBa€TCS B  TOPSJAKE  BAXKHOCTU
COCTABJISIIOLIMX €€ OOBEKTOB: MOpPCKUE Oepera, o3epa, PeKd U HX MPUTOKHU.
OnucaHue peKky CKJIaJbIBAECTCS U3 CIEAYIOIIMX CBEICHU !

e Pycno peku, ero mmpuHa, riryonHa, YKJIOH.

e bepera pycna, ux KpyTU3HA, HATUYUE OOPHIBOB U TUISIKEH.

e ['pyHT 1Ha 1 OGEpEroB PeKu, HATUYUE MONMBI, CTAPBIX PYCEIl, TONMEHHBIX
o3ep U OOJIOT.

e CKOpOCTb TEUEHHSI PEKH, CYTOXOJICTBO, PEUHBIE MOPTHI, IPUCTAHU, CPOKU
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HaBUTaIUU.

e Hanuune U XapakTep MOCTOB, MAPOMOB, OpPOJIOB, MECTa MOCTOSHHBIX
3UMHUX TE€PEIpaB, JIEIOBBIX 3UMHHUX JIOPOT.

Pacmumenvustit nokpos. O necax B ONMUCAHUU MOMEIIAIOTCA CIETYIONINE
CBEJICHUS.

e MecTOnoJIO)KEHUE M IUIOMIAAM JIECHBIX MaccuBoB. (CocTaB Jieca Io
nopojaM JepeBbeB. BricoTa M TOJIIMHA JEPEBHEB, CPEIHEE PACCTOSTHUE MEKIY
HUMH.

o Ilpocekn u BBIpYOKHM, UX IIMPUHA, MPOXOJUMOCTH Jieca B pPa3HBIX
HaIpaBJICHUSX.

e XapakTepHbIC OPUEHTUPHI U YCIOBUSI OPUECHTUPOBAHMUS B JIECY .

e KycrapHuku ONHMCHIBAIOTCA OTACIBHO, €CIM OHU OOpa3ylT KpYyMHbBIC
MAaCCHBBI.

bonoma otnenbHO OMUCHIBAIOTCS B TEX CiydasX, KOrja OHH 00pa3yroT
TPYIHOIIPOXOANUMBIEC MPEMSATCTBUA U 3aHUMAIOT JIOCTATOYHO OOJBIIYIO TUIOMIAIb.
[Ipu 3TOM OTMEYAIOT MECTOMOJIOKEHUE U TUIONIAAb 00J0Ta, PACTUTEIBHOCTD, €T0
rIyOHHY, XapakTep IPyHTa JHA, IPOXOJUMOCTD B pa3HbBIX HAIIPaBJICHUSIX.

Hacenennvle nyukmet. Ilpu o0mmx reorpaduyecKux  OMHUCAHMSIX
MECTHOCTH BIOJIHE JOCTATOYHO TE€X CBEJICHHI O HACEICHHBIX MYyHKTAaX, KOTOpPbIE
OTpa)KEHBI Ha TOMOTPAPUIECKUX KapTax.

e Tun nocenenus (ropoj, MOCEIOK rOPOJICKOTO THUIA, MOCEJIKU CEIbCKOIO
TUIA, TOCEJKU JaYHOI'O TUIIA), aAMUHUCTPATUBHOE 3HAYEHUE, HACEIEHHOCTh (J1JIs
TOPOJCKUX MOCEJICHUH ), YUCIIO JOMOB (151 CEIbCKUX MOCEICHUN ).

o XapakTep IUIAHUPOBKU TMOCEJICHMS, TMpeodsajaromas 3acTpoiika
(orHecTolikas WJIM HE OTHECTOWKas), HAJIMYUE MPOMBINUICHHBIX M COIMAJILHO-
KYJbTYPHBIX OOBEKTOB.

e JKenesnble M MIOCCEHHBIE JTOPOTH, NPOXOIAIIME YEPE3 IOCEIICHUE,
HaJIMyue B HEM BOK3aJIOB, aBTOCTAHIUH.

Tpaucnopmmnoe cooduwenue. OnUCaHUE KEJIE3HBIX M aBTOMOOMIBLHBIX
JIOpPOT UMEET OUYCHb BAXKHOE 3HAYEHUE WM JIOCTATOUYHO IMOJHO OTPAKEHO Ha KapTe.
HeoOxoaumo nath cieayrome CBeIeHus.

e Ha3BaHue ’Xele3HOW JOPOTHM WM OJMKAWIIMX KPYIMHBIX TOPOJIOB,
KOTOPBIE OHA CBA3BIBAET, KOJIMUYECTBO MMyTEH, CTEMEHb AJIEKTPUPUKAIIIY.

e CraHuMM W BOK3&Ibl Ha JaHHOM YYacTKe, JIPyrde€ COOPYKEHHS Ha
KEJIE3HOM JOopore - HaCBIMM, BBIEMKH, MOCTBI, TpPyObl, TOHHEIU U HX
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XapaKTEPUCTHUKHU.
e Tun goporm 1O Kaprorpauueckoil kinaccudukauuv, Ha3BaHUE,
JOPOKHOE MOKPHITUE, IIUPUHA MTPOE3KEN YaCTH U IIUPUHA ¢ 0OOUYHNHAMH.
e JIOpOKHBIE COOPYKEHHUSI Ha JAOPOre - HACHIU, BBIEMKH, TPYObl, MOCTHI,
nepernpasbl, OpoJsl U T. 1. BO3M0OKHOCTh 00b€3/1a 3TUX U APYTUX NPENATCTBUM.
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3aganus 11 CaMOCTOSITEIbHOM PadoThI

3aoanusa k meme 1
1) Onpenenuts AOJTOTY OCEBOro Mepuanana 300 37-it; 119-i.
2) OmnpenenuTh B KAaKUX 30HAX OCEBbIE MEPUAMAHBI HMEKOT JOJITOTY:

18° B.1.; 182° B.1.; 304° 3.1

3) Onpenenure AOJTOTHl BOCTOYHOTO, OCEBOTO, 3aIlaJIHOTO MEPUIMAHOB U
HOMEp 30HBI, B KOTOPYIO MONAaJaeT MECTHOCTh ¢ KoopauHatamu ¢ = 20°25';
A =202°15",

4) Onpenenute A0ATOTHI BOCTOYHOTO, OCEBOT0, 3alaHOT0 MEPUAHAHOB U
HOMEp 30HBI, B KOTOPYIO NONAJaeT MECTHOCTh ¢ KoopAauHaTamu ¢ = 20°25';
A =22°15",

5) Hna macmradba 1:10 000 ompepenute HOMEHKIATYpY JIMCTa KapThl U
KOODPJMHATHI YIIIOB TPANELMH I MECTHOCTH C KOOPAMHATAMHU @, = 345°08';
A =67°56".

6) Hns nucra xaptel ¢ HoMeHkimarypoi — P-11-115-B-r omnpenenure
KOOPJAMHATHI YTIIOB Tpaneluu.

3aoanusa k meme 2
1) Io yueOnoi kapre 1:25 000 ompenmenuth paccrossaue AB, BC, CA
MEXIy TOYKaMH 3aJaHHBIMH TOYKAMH C TIOMOIIBIO MOMIEPEYHOTO MaciiTaba.

A B C
Ksanpat (66-08) | Kpagpat (64-09) | Keangpar (64-11)
otMmeTKa 186.1 ormeTka 201.6 otMmeTka 159.7

2) Jns macmra6os 1:1 000, 1:10 000 oTa0KUTh B PacTBOpP M3MEPHUTENS C
MTOMOIIIbIO MACIITaOHOM TMHEWKHU pacCTOSHHE, paBHOE 1227 M.

3) Jns macmrabos 1:5 000, 1:50 000 OTI0KUTH B PacTBOpP M3MEPUTENS C
MTOMOIIIbIO MACIITAOHOM TMHEWKHU pacCTOSHHE, paBHOE 3456 M.

4) Insa macmrada 1:25 000 OTJIOXKUTH B PaCTBOP MU3MEPHUTENS C HOMOIIBIO
MacIITaOHOM JTUHEHKHU paccTosiHue, paBHoe 4308 M.

5) Ilpu w3mepenun nuHMH 10 kKapre MacmTadba 1:50 000 pactBop
M3MEPUTEIIS MOJYUHIICA paBHBIM 6 OCHOBaHHUS, 7 IECATHIX U 8 COThIX. OnpeaenThb
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IJINMHY JIMHUKW Ha MCCTHOCTH.

6) IIpu u3mepeHun TuHUU M0 KapTte Macirada 1:1 000 pacTBOp U3MepHUTEIs
noJyyusics paBHbIM 8 ocHoBaHus, 0 AecATbIX U 6 cOThIX. ONpenenuTh IIUHY

JJMHUHN Ha MCCTHOCTH.

7) Beruncnute aas maciraba 1:5 000 npeaebHy0 TOYHOCTh MacTada.

3adanusn Kk meme 3

1) ITo yueOHo# kapte Mmaciiraba 1:25 000 ompeaenute reorpadudecKue

KoopauHaThl Touek A, B, C.

A

B C

Kganpar (65-07)

Kganpar (68-08) | Kagpar (66-10)

orMmeTrka 214.3

ormetrka 135.5 ormerka 171.8

A

A

A

¢

2) Tlo yueOHO# kapte macmraba 1:25 000

KoopauHaThl Touek A, B, C.

A B C
Ksanpar (65-07) | Ksagpar (68-08) | Ksaapar (66-10)
oTMeTKa 214.3 orMeTka 135.5 oTrmeTka 171.8
X X X
y y y

3) Ha yueOnoit kapre 1:25 000 HaiiTi 00BEKT IO YKa3aHHBIM KOOPIWHATAM

X, Y 1 OIIMIIUTC CTO.

Koopaunatet Omnucadue TOYKH
X 6068620
y 4314370
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4) OOBEeKT WMeeT MPsAMOYroJibHbIe KoopauHathl (4512710, 10566150).
Omnpenenure paccTosiHue 00BEKTA OT IKBATOPa, OT OCEBOT0 MEpPUJIMaHA U HOMED
30HBI.

5) OObekT uMeeT npsMoyrojibHbie KoopauHaThl (1040333, 44432880).
Omnpexnenure HOMEp 30HbBI, B KOTOPYIO MOMAaAacT 0ObEKT, U JAOJTOTY €ro 0CEBOro
MepHUaraHa.

6) OOBEKT HuMEeT NPSAMOYTOJbHBIE KOOpAMHATHI (2667234, 2208457).
Onpexaenure MojaokeHNe 00BEKTA K BOCTOKY WJIM K 3arajay OTHOCUTEIBHO OCEBOTO
MepHUaraHa 30Hbl.

3aoanusa Kk meme 4

1) VicTuHHBIA MepuaMaH 3aJaHHOTO HaNpaBleHHus cocTaBisier 235°47,
BOCTOYHOE CKJIOHEHHE MAarHMTHOI cTpenku pasHo 3°34'. HaiiauTe MarHUTHBIA
a3UMYT 33JJaHHOTO HAIPaBJICHUSI.

2) VictuHHBI MepuaMaH 3aJaHHOTO HampapjieHus coctasisger 310°08,
3amajHoe CKJIOHEHHE MArHMTHOM cTpenku pasHo 8°12'. Haiimure MarHUTHBIN

a3UMYyT 3aJaHHOTO HAIIPABJICHUA.
3) HailTu MarHUTHBIA W WCTUHHBIA a3UMYyThl JIMHUM, €CIIH €ro

JIUPEKIMOHHBINA yroy coctaBisier 126°11", maruutHOe ckinonenue & = +5°12', a
cOnmxeHre MepuIMaHoB p = -8°56',

4) JlupekiMoHHBIA yron HanpasneHus AB pasen a = 345,4°. Haiigure
0OpaTHBIN TUPEKIIMOHHBIN yroJl HanpaBieHus BA.

5) Ha yue0Hnoii kapte macmrada 1:25 000 usmepbre AMPEKIUOHHBIEC YIJIbI U
ucTuHHbIe a3uMyThl HampasieHuii AB, BC, CA wmexay toukamu A, B, C u
BBIUMCIIMTE UX MAarHUTHBIC a3UMYTHI.

A B C
Ksagpar (65-07) | Keagpar (68-08) | Keanpar (66-10)

orMmeTka 214.3 orMmeTka 135.5 ormeTka 171.8

6) OmnpenenuTh 3HAYCHUE COJIMKEHUS MEPUIUAHOB, €CIW W3BECTHBI
sanagHasg A, = 19°43° u BocroyHas Ay = 65°27° 10ATOTHI 30HBI, CEBepHas
¢c = 34°44° u 1oxHas ¢, = 74°58’ mMMpPOTHI napamienei.
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7) OrmpenenuTh AUPEKIIMOHHBIA YroJl JUHUHU, €CIM HU3BECTHO, YTO pymO
muann F03, a ero Bemmunna 10°06'.

8) OnpenenuTs pyMO IMHUM, ECIIM €€ AUPEKIMOHHBIN yroi pasen 210°36".

9) Ha xapre wu3MepeHbl IMpaBble MO XOAYy TOPU3OHTAIBHBIC YTJIbI
B1=109°42’; B, =113°05"; B3 =70°01"; PB4=67°12" u AUPEKIMOHHBIH yrom
MCXOJHOM CTOpPOHBI 071.p = 204°11°. BeluncianTe AMPEKLUOHHBIE YIIIBI CTOPOH

2-3,3-4,4 -1 v BBIIOTHUTE KOHTPOJb BEIYUCICHHM.
10) Ha kaprte n3mepeHsl JEBbIE MO X0y TOPU3OHTAIbHBIC YIJIbI (BHEITHUE

YIJIBl 3aMKHYTOro nonurona) B = 301°20°; B, = 298°58'; B3 = 299°42° wu

JIUPEKIMOHHBIA YTOJl MCXOMHOHM CTOPOHBI o1 = 342°47°. Beruciunte
JUPEKIIMOHHBIE YTJIbI CTOPOH 2-3, 3-1 U BBINOJHUTE KOHTPOJIb BHIYUCICHUN.

3aoanua Kk meme 5

1) OmnpenencHsl MPAMOYTOJIbHBIC KOOpAUHATBI 00BbeKTOB 1 (3456658 wM;
3455709 m) u 2 (50606993 wm; 50545407 wm). HaliTu OUpEKUMOHHBIA Yroj
HarpaByieHUs 1-2 ¥ TOPU3OHTAIIBLHOE MPOJIOKEHUE JTUHUM 1-2.

2) U3BecTHBI PSMOYTOJIBHBIE KOOPAMHATHI OMOPHOTO MyHKTa A (456223 wm;
67834 M), ropuzoHTalIbHOE IMposiokeHue auHuu AB, paBHoe 1567 M, u
TUPEKITMOHHBIN  yTOJ HanpaBienuss AB. Omnpenenure nOpsIMOYTOJbHbBIC
KOOpJMHATHI ITyHKTa B.

3) IpuparieHuss TpsIMOYTOJIBHBIX KOOPAMHAT MEXKIY IByMs myHKTamu C u
B paBuer X = 345,67 ™M, Yy = 756,43 m. Haiigute AMPEKUMOHHBINA Yrou
HarnpasyieHusi CB.

4) Pym6 HanpasieHuss AB pasen IOB: 64°55'. Omnpemenurte 3HaKH
MPUPAIICHUH MPSIMOYTOJBHBIX KOOPIUHAT (X, Y) MKy IByMs MyHKTamMu A u B.
B xakux nHTEpBanax JICKUT 3HAYCHUE JUPECKIUOHHOTO yria HanpasiaeHus AB?

5) B Tabnume mnpenactaBicHbl HW3MEPCHHUS, BBITIOJIHCHHBIE B 3aMKHYTOM
MoJIMTOHA ¢ BepimmHaMu B Toukax A, B, C, D. M3BeCTHBI TOPU30HTAIBHBIC YTJIbI
B mexny HampaBieHusMu (rpada 2 - yroia H3MEPEHHBIN), TOPU3OHTAIHHBIC
nponoxkenusi ctopon BC, CD, AD (rpada 4 - mmmnHa). Onpenenurte
nupekuoHHbie yrael HampaeneHuin AB, BC, CD, DA (rpapa 3 — yron
JTUPEKITMOHHBIN), 3alOJHUTE MYCThIe KJICTKH TaOMUIBI (MCIOJIB3YHTE (HOPMYIJIHBI,
npuBeacHHbBIE B Temax 4-5).
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Touka | Yroia usm. Yron qup. | Anuna, M X, M Y, M
1 2 3 4 5 6
A 48° 1100 1095
B 139° 984 1050
125
C 44°
138
D 129°
121
A 48°

3aoanusa k meme 6

1) Ha yueGHo#i kapte macmTaba 1:25 000 B kBaapate (67-06) ompenenure
TOPU30HTAJb C HAMOOJIbIIIEH BHICOTOM U TOPU30HTANIb C HAUMEHBIIIEH BBICOTOM.

2) Ha yueOHoit kapre macmrtada 1:25 000 B xkBagpare (65-09) onpenenure
BBICOTY MECTOITOJIOKEHUS TOYKU MePeceUeHusi TPYHTOBBIX fopor y 1. Denoporka.

3) Ha yueGnoit kapre macmrada 1:25 000 B kBamgpate (64-08) onpenenure
KPYTHU3HY CKaTa MEXIy JIBYMS COCETHHMH CIUIOIIHBIMH TOPU30HTAISAMHU TIO
HaIpaBIICHUIO TPYHTOBOU JTIOPOTH.

4) VxioH nauHMMA paBeH 4%. Omnpenenurte MPEBBINICHUE MEXIYy TOYKAMHU
Hayajia U KOHIIA JIMHUM, €CJIU €€ TOPU30HTalIbHOE IIpoJiokeHue 2304 m.

5) OnpexnenuTe KpyTH3HY CKaTa IO JIMHUU, TOPU3OHTAIBHOE TPOJIOKCHUE
KOTOpOoi paBHO 1987 M, a mpeBbIlIeHHEe MEXIY TOUYKAMH Hadajda U KOHIA JTMHUH
paBHo 10,7 m.

6) Ha kapTe cIuiomHbie TOPU3OHTAIM MTPOBEICHBI Yepe3 5 M. Bribepure u3
CIIUCKAa TOPU3OHTAIIN, KOTOPHIE MOTYT OBITh OTOOpa)X€HbI HAa JAHHOW KapThI:
170 m, 174 m, 175 m, 175,5 M, 177,5 M, 178 m, 180 m.

58



7) Omnpenenure BBICOTY TOPH3OHTAIN, OKOHTYPHUBAIOIIEH BEPIITUHY TOPHI C
orMeTkoi 202,2 M, €ClIi BBICOTA CEUEeHHsS KapThl N, =2 M.
8) Onmnpenenute BBICOTY TOPU30HTAINA, OKOHTYPHBAIOUICH CaMyl0 HU3KYIO

TOYKY KOTJIOBUHBI C OTMETKOM 68,9 M, €clli BbICOTA CEUEHHUs KapThl N = 2,5 M.

3aoanus k meme [

1) Jusa deThipeX BEpIIMH 3aMKHYTOTO IIOJIATOHA HM3MEPEHBI HX
IPSIMOYTOJIbHBIE KOOPJAMHATHI W 3alucaHbl B TaOnuIly. Beluncnure miomanab
MTOJIMTOHA aHATMTUIECKUM METOJIOM I10 ABYM (popMyiam.

BEPILNHBI X, M Y, M
1 1071 1069
2 1000 1095
3 940 998
4 1020 935

2) Jlns  d9eThlpex BEPIIMH 3aMKHYTOTO IOJIMTOHA W3MEPEHBI HX
NpsIMOYTOJIbHBIE KOOPJAMHATHI M 3amucaHbl B Tabnuily. Beruuciaute miomanb
MOJIMTOHA aHATUTUYECKUM METOO0M IO IBYM (OpMYJIaM.

BEPILINHBI X, M Y, M
1 1000 1000
2 1113 959
3 1168 1024
4 1097 1059

3aoanusn k meme 8

1) Tlo yueOHoi#t kapte macmTadba 1:10000 omwmimuTe penbed MECTHOCTH B
kBajpate (67 — 08).

2) Ilo yuebHo#t kapre wmacimraba 1:10000 onummre rHAPOrpadHUIo
MECTHOCTH B KBajpate (66 — 13).
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3) Ilo yueOnoii kapre wmacmraba 1:10000 onuImMTEe pPACTUTEIBHOCTH
MECTHOCTH B kBazpate (72 — 11).

4) Tlo yueOHo#i kapte MacmiTaba 1:10000 omuImMTe TPAHCIOPTHYIO CETh H
MECTHOCTH B KBajpate (65 — 14).

5) Ilo yueOHo# kapre MmacmTadba 1:10000 ONHUINKMTE ITPOMBIILICHHO-
COLIMATIbHYIO CTPYKTYPY MeECTHOCTH B KBajpate (67 — 09).
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