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NPEJUCIOBUE

Hacrosiiee yuebHoe nocodue HanucaHo B COOTBETCTBUM C POrpaMMOi
kypca «Kaprorpadus» u 0Tpaxacr OCHOBHbIE TEOPETHYECKUE U NPAKTHYE-
CKME BOIPOCH TeONe3nH, tonorpadguu, Kaprorpaguy, HOCTYIHBIC JUTsL
YCIIEWHOTo U OBICTPOro yCBOEHMS Mmarepuaia.

OcHOBHAs 11€Jib KHUTY — GOpMUPOBaHKE Y CTYACHTOB Kaprorpaguye-
CKUX 3HaHMil, HeoBXoIUMBIX B pabore ¢ reorpadMyeCKUMH KapTamu U
IPYTMMH TeorpaduuecKuMm [poM3BENEHMAMY B LUIKOJE, HAYIHBIX uccie-
OBAaHMSAX, TIPAKTHYECKON padoTe.

B rioco6uu NpeacTaBIeH KOMIUIEKC MPaKTUIECKUX 3a/1ay, KOTOPBIE AT
BO3MOXHOCTb CTYICHTaM 4 yuntensim-reorpadam caMoCTosITENLHO HX pe-
I11aTh, MCIOJIb3ysi IPUBEACHHbIE TPUMEPDI. J1st ynoocTBa Havyano ¥ KOHEH
337124yl OTMEYEHBI B TEKCTE CBETIbIMU TpeyronbHHKamMu A # V COOTBETCT-
BeHHo. KoMIuiekcy MpakTHUeCKux 3adad npenilecTsyer TeopeTUUECKUI
Marepua, obume BOMpochl Kypca paccMOTpPEHbBI B HAYane KaXNOH 4acTH
nocodus.

ABTOp CTPEMIICS MAKCHMANbHO KPaTKO 1 J1OXONYMUBO UNOXUTD MaTe-
puai, nposens TLIATENbHbIA OTGOP TIABHOTO OCHOBOMOJIArAIOIETO cofep-
KaHusl OT BTOPOCTETIEHHOTO.

Bhbipaxaio UCKPEHHIOI 011arofapHocTh KOJUIEKTUBY Kadenpbl dpusreor-
paduu ¥ reosoruy PITIY um. A.H. TepueHa u Kadeapsbl kaprorpaduu
Cankr-IlerepOyprckoro yHuBepcuTeTa (npodp. . 1. IOpetKoBy, IOLL. I.A. Ky-
poureBy, O.A. Tasnosoit, B.H. Kuprouikuty 1 Lp.) 3a MoJie3Hble KpUTUYC-
CKHe 3aMeuyaHusl 1o colep>XaHUio KHUTH.

Aemop



BBEJIEHUE

T'eoneans — Hayka, usyvaiowas burypy u pasMepsl 3eMiu, paspabars-
BAlOINAA METOALl CO3NaAHUS KOOPINHATHBIX CUCTEM TSI U3YYEHUS 3eMHOIf
TIOBEPXHOCTH M TpoBeeHUs! Ha Heji METO0B PA3NUYHBIX M3MEPEHMUIA,
HEOOXOMUMBIX s HabJIIONeHN i 32 ABUXEHUSIM K 1 nepopMaLUsIMK 3eMHOI
KOPBIL, 1151 YCTAHOBJIEHUS BHICOTBI U pasHoOCTeH ypoBHel Mopeii u OKEaHoB,
H3yueHus npeiichoB nomocos 3emiu, peruenus PAJTUYHBIX UHXEHEPHBIX
3aa4 CTPOUTENILCTBA.

Tonorpadus — HaykKa, usyqaiouas reorpapuyeckoe u reoMerpuyeckoe
COCTOSIHME 3EMHOM NOBEPXHOCTH TlyTeM co3naHus Tonorpadpuyeckux Kapr

HOM MCXOIHBI! HCTOYHKK U1t co3naHus reorpadpuueckux Kapr.

Kaprorpagusa — Hayka o6 otobBpaxeHun u HCCNEeNOBAHUHN SABJIEHHUIA
NPHPOLBI U 0ObLLECTBA, MX pasMelLeHus, CBOICTB, B3aUMOCBSsI3€il 1 H3Me-
HEHU B NIpOCTpaHCTBe U BPEMEHI TI0CpencTBOM KapTorpadmyeckux uzo-
Opaxenuit (K A. Caauwes). Unn Kaprorpadms — 310 Hayka o reorpacu-
HECKMX KapTax U Apyrux Kaprorpaguyeckux NPOU3BEJIEHNAX, O METOAAX UX
CO3[aHUS U MCIIOJIB30BAHUS.

H3yyenuem Kaprorpauu spisiorcs reorpaguyeckue Kaprsl, aTIachl,
TII06YChI, KapThl HeGecHbIX Ten, pesibebHble KapThl U Apyrue NpoCTpaHcT-
BCHHBIE Monesin MecTHocTy. C camoro Hauaa u3y4eHus kypca «Kaprorpa-
us» cienyer ry6oko OCMBICIIUTD [0JHOE, EMKOE onpeneneHue reorpa-
bUYECKOH KapTsl, naHHoe BBLIAlOLMMES yueHbIM-KapTorpadgom K.A. Ca-
JIMILEBbIM.

T'eorpajuueckas Kapra — 370 yMeHblueHHoe, 006od1eHHOE, yenoBHoe,
3HAYKOBOE M306paxeHue 3¢MHOII MOBEPXHOCTH Ha ILIOCKOCTH, NOCTpoeH-
HOE I10 ONPENETEHHBIM MATEMATU [CCKUM 3aKOHaM, l10KasbiBalolIee pa3Me-
LII€HKE, CBOUCTBA M CBH3M SBICHU IIPMPOIbI If OOLIECTBA M NIpeACTaBIIsIO -
Luee coboit ocoGoe cpesictao NO3HAHUS, KOTOpoe MosBOsIeT ORHOBPEMEHHO
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ux 0603peBaTh, OLEHWBATh MX B3aUMOPACIONOXKCHUE 1 CONOCTABISATh B
[POCTPAHCTBE WX CBOWCTBA.

Kaprorpacdust noapasaensercs Ha psj KapTorpadMyecKuX JUCLUILTHH!
vaTeMaTiyeckas kaprorpadus, KapToBelleHue, peJakTHPOBAaHNE U COCTAaB-
JieHure Kapt, Kaprorpaduyeckas MHGOpPMATHKA, KapTOMETpUd, TeMaTuye-
ckoe KaprorpapupoBaHue, H3IaHWe KapT, OpraHusalas H 3KOHOMUKA
kapTorpaduyeckoro MPOU3BOACTBA.

MaremaTHuecKas Kaprorpadgus usydyaetr ¥ paspabaTbiBacT MareMaTuc-
CKYI0 OCHOBY K4pT, TEOPHIO Kaprorpauyeckux Mpoekuyit, T. €. crocobst
U306paXeHNs DITUTICOULANBHOU (1apoBoii) MOBEPXHOCTH 3eMJIH Ha 10~
CKOCTH (KapTe).

KaproBeaenne u3ydyaeT TEOPHUIO reorpahMUECKUX KapT, UX CBOWCTBA,
MCTOPHIO PA3BUTHSI M CNIOCODDL UX UCTIONIE30BAHUA.

Pepaxruposanue M COCTaBJIeHHE KapT paspabarsiBaeT CIOCOObI Kame-
pAJIbHOTO CO3[aHUsI OPUTHHAJIOB KApT U METOMUKY Hay4YHO-TEXHUYECKOTO
PYKOBOICTBa KapTorpaduyecKnMu paboTamu.

Kaprorpapuueckass WH(opMaTHKa pelIaeT 3aiaiu KaaccuuKannu
KapT, aHaju3a, y4yeTa, XpaHeH!s, obecneyeHus.

Temarneckoe KaprorpadmpoBaHMe ONpPEAENMIOCh CPABHUTEILHO HE-
nasHo. Bce Gonblliee UCTIONB30BAHUE KapT B NPaKTHYECKOM IesiTETbHOCTH
o61uecTsa np1Beio K ux nnddepeHUnaluu. TosiBUIKHCH KapThl, NOCBSIIUEH-
Hble KaKoi{-TO oIpeleIeHHO TeMAaTUKe, CONCPKAHNEM KOTOPOil ABAKIOTCS
3eMEHTBI, OTCYTCTBYIOILIME HA obluereorpaguyecknx Kaprax, HO nepeaa-
jolIME HX C OCOBEHHO MONHOM 11 cBoeobpa3Hoi XapaKTepucTHKOH, Heol-
XOIMMOI TS LieNei noTpeduTens. DTo TeMaTUIeCKNe KapThl. Temarnueckoe
Kaprorpabuposanve 110ipoGHO OMUCAHO B MOCOOHH.

M3nanne KapT M3y4aeT U pa3pabarbiBacT METO/b M TEXHOJIORMIO MONN-
rpaduuecKoro pa3MHOXEHMs i BOCTPOM3BOACTBA KapT. Usnanue kapT B
YCIOBUSIX COBPEMEHHOTO KapTorpauieckoro mpou3BoaCTsa yyTaTeNb Hal-
JeT B HACTOSILLIEM TIOCOOMHU.

Opranusanus W 9KOHOMHKA kaprorpadMuecKoro NpoM3BOJACTBA U3YyacT
W paspabaTblBaeT METOIbI TUIAHWPOBAHMSA W ONEPATMBHOTO PYKOBOACTBA
NPOM3BONCTBEHHO-X03A HCTBEHHON 1EATENBHOCTBIO CTIOXHOTO Kaprorpadpu-
Yyeckoro MPOU3BONCTBA.

Kaprorpabus HepaspbiBHO CBA3aHA € reopeaueit, Trornorpadueil, aspo-
(pororpamMMeTpueii U IPYrUMH HayKami O MpUpOAC U obiuectse. TpyaHo
oTAaTh MperouTeHue Kakoif-mubo Hayke, KoTopas He HyxXaanach Obl B
KapTorpaguyeckoii dopMe BbIPOKEHUsS CBOMX uccneoBaHui, Oyap 3TO
reofiorusi, GOTAHMKA, MMOYBOBEIEHME, 300JI0THsI, MCTOPUA, MaTeMaTHKa,
MeIMLIHA. 3AKOHOMEPHOCTD CBsi3ei HE HyXIAeTcsl B NETANbHBIX NOACHE-
HUAX, JOCTATOYHO CKAa3aTh INIABHOEC! kaprorpadusi WHUPOKO HCTIONb3YET
Hay4Hble 3HAHUs APYTUX HAYK U BBIPAXACT UX B COLEPXAHUY TEMATHYECKHX
WIM creluanbHblXx KapT. [Ipyrne Hayku, MCHONb3yA KapTorpapuyecKuit
METO MCCTENOBAHMA, NOCTOSHHO COBEPIIEHCTBYIOTCS B CBOMX Hay4YHBIX
1IO3HAHHUSX.
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Cremyer or™MeTuTh HauGonee TecHbie CBA3M Kaprorpadpuu ¢ HayKaMu o
3emie (reorpadueit, T€OJIOrMei, NoYBoOBeAEHUEM, GoTaHUKOH, 300JI0THEl)
Y IpyTMMH TOYHBIMU HayKaMmu (MaremaTHKOiA, dororpammerpueit, puam-
Koit). 3HayeHune Kaprorpahuu ans HAyKH W NPaKTUKU TPYAHO NEePEONEeHUTD.
Tonbko Kaprorpadus obecnieunpaer NOTPe6HOCTH HAPOIHOrO XO3siicTBA
CaMBIMH Pa3sHOOGPa3HbIMU U LieHHE N UMK KaprorpaduyeckiMu npousse-
AEHUSIMU, 6€3 KOTOPBIX HEMBICIUMO ero pasBUTHE.

Teorpaduyeckue kaprel apnsiorcs UCHHENIUUM HaKoNuTeNeM HHGBOp-
MAallHH O BCEX NPUPONHBIX U COLMUATBHBIX npoueccax, NPOUCXOMUIMX HA
MECTHOCTH OT JIOK&IbHOTO YYacTKa 110 MOBEPXHOCTH 3eMIIH B uenoM. OHM
CO3MAIOT NPOCTPAHCTBEHHBIN 06pa3 OTOOpaxxaeMbIX SIBNEHHH, OKA3BIBAIOT
UX COYCTaHHUE, B3aMMOCBA3U, 0COBEHHOCTH, 3aKOHOMEPHOCTH pasMellieHus.

W3 MHoroo6pasus HalpaB/leHUH MPAKTUYECKOIO MCMOMb30BAHMUS [eO-
TpadUYECKUX KapT clleayeT BbLIeHTS I7IaBHbIC: 00lUee O3HAKOMIIEHHE U
M3YyYUeHHE TEPPUTOPHIL o KapTam, OPMEHTMPOBAHME IO KAPTaM — Ha cylue
M OKE€aHe, B MOXONAaX M 3KCHEAMUMSAX, IPU ABUXEHUM BOWCK, TpaHcIiopra
U T. L., B KAY€CTBE HHXEHEPHOIO MPOEKTUPOBAHMUS B CTPOUTENILCTBE yTEik
coob1ueHus, TPYOONpPOBOAOB, aTOMHEIX CTaHUMI, AN pa3spaboTKH IUIAHOB
Pa3BUTHSA SKOHOMUKH U KYJIbTYPbI, OCBOCH S TEPPUTOPMHU, UX LieNIeHAIPaB-
JIEHHOrO npeobpasoBanus. KapTel Heo6xoauMel NpK pasBelike U IKCILTya-
TalMH NIPUPONHBIX GOraTcTs, MIAHUPOBAHUU U PasMelleHUU MPOU3BONHU-
TEJBHBIX CUJI, WISt OTOGPaXEeHMs Pe3yNbTaToB Hay4YHbIX UCCIeNOBaHUI o
TIPAKTUYECKON NeSATENbHOCTH reorpadnu, reoJoruu u Apyrux Hayk o 3emie.
Bueapenue B COBPEMCHHYIO HayKy METONOB KapTorpahu4eckoro Moznenu-
POBaHUs1 OTKPBLIO reorpaduyecKoit Kapre Kak Moaeu U3y4aeMBbIX SIBIEHHUH,
HIMPOKYI0O BO3MOXHOCTb BBICTYNATh B KAaYecTRe CPENCTBA UCCJIENOBAHMIA
reorpadpuyeckux 3aKOHOMepHOCTe rnobajnbHoro MaciuTaba M Kak Mozenu,
3aMEHSIIOLIEH peanbHbIe SIBjICHHUS.



Yacmes 1

OCHOBBI TOIIOTPA®UN
U T'EOJIE3NHN

1. OBIIIME CBEJIEHUA

1.1. ®urypa u pasmepnl Jemau. I'eoun.
Damncoun ®.H. Kpacosckoro

[osepxHOCTb 3eMIH, IPEACTAB/AIOILYIO CTTOXKHOC coyeTaHue HepOBHO-
creif cywuM M OKEaHOB, Ha3bIBAIOT usueckoll W monozpaguHeckoll no-
gepxrocmyio. Ha ¢opme 3eMan CYLECTBEHHO CKasanoch ee BpalleHue
BOKpYT cBoeii oci. PasHast ylaieHHOCTb IPUIKBATOPHAIBLHBIX 1 NPHUIOISP-
HBIX ee yacTeli oT OCH BpallleHus oOpasyloT M PasHylo MO BEIWYM:E
peHTpobexiyio cuny. B aToM ciyyae 3emiist JOJKHA 6buUIa npvobpecTd
dopMy LIHNCOMAA BPALLECHUS © MaJIoil OCbI0, COBMAAIOLLYIO C 3eMHOM
och10. OaHaxo Ha dopme 3eMITH CKasIoCh TAKKE BIUSHHE CHIIbI TSXKECTH,
BBIUY HepaBHOMEPHOTO pacrpeieNieHns Mace, caralolux 3EMHYIO KOpY,
YTo BHLI3BAIO OTKJIOHEHMS! HANPABJICHUsS CUITBI TSDKECTH B PA3HBIX €¢ TOUKAX
OT HaTpaplieHUsi K LeHTpY 3eMJIU.

3a HanGonee NpubIMxKeHHylo Qurypy 3emian NpUHUMAIOT durypy,
ONpENE/IAEMYIO YPOBEHHOM NOBEPXHOCTHIO MupoBoro okeaHa B COCTOSIHUHU
MOJIHOro MOKOSl U PABHOBECHSA U MBICIEHHO NPOJO/OKEHHOM NoI MaTepH-
KaMu, KOTOpasi Ha3biBaeTcs 2e0udom (3emaenonobHbiit). [ToBepXHOCTH 120~
Wjga He SABIAETCS TEOMETPHUUCCKHU NpaBWibHON GUIypoH, TaK Kak
BHYTpEHHEE CTPOeHUE 3eMIM HEOIHOPOIHO U HANPABRICHHUC CUJIBI TSXKECTH
He COBIAdeT C HamnpapieHUsIMU NPy OJXHOPOAHOM CTPOCHHUHU 3eMau.
[lostoMy ypoBeHHasl IOBEPXHOCTb, OCTABAsICh B KAKI0il TOYKE NeprneHin-
KYJApHOii OTBECHBIM JIMHUSAM, nprobpeTaeT CIOXHYI0, U3MEHsAlolLylocs,
HEnpaBW/IbHYIO FEOMETPUYECKYIO dopmy.

HanGonee 61u3KOi reomeTpuueckoil Gurypod K reoupy sIBAAETCH
AeMHOM SUTTICOMI. Dnruncoudom Ha3biBaeTCs HUrypa, obpasoBaHHas Bpa-
L HyeM SJUTHIICA BOKDYT ero Masloit ock. Manast och dJUIHIconaa coBMafaer
¢ nonsgpHoit ockio 3emu. HopMaiu /IMIICOMAA U OTBECHBIC JIMHWU Teouaa
He COBNajalT M o0pasyloT yroja B TOUYKAX 3emin (YKJIOHEHHE OTBECHOM
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uHUN). CpenHee 3HAYEHHE YKIOHEHHS
3—4". Pasmepnl 3eMHoOro smiuncouaa
BBIBOAMIIUCh HEONHOKPATHO pa3imy-
HBIMH YYEHBIMM HA OCHOBAHUU Pe3yJTb-
TATOB aCTPOHOMO-T€ONE3UYECKUX MU
TPaBUMETPUYECKUX paGoT. B pasHbix
CTpaHax JUISl BHIMHCIIEHUS CBOMX TpH-
AHTYNALUMA (METON oTpesieNieHNs KOop-
ANHAT reONe3MYECKUX MYHKTOB) MC-
TIONIb3YIOT pa3NUYHbBIE IMITUIICOUIDI
(taba. 1.1). Hanpumep, B CILA — 51-
o nuncoun Knapka 1886 r., Bo ®pan-
uuu — sanuncona Knapka 1880 r., B
Puc.Il.l. Ommmncur ®.H. Kpacosckoro Quunsuuy — ammncounn Xeigopaa,
B Poccun 10 1942 r.— sinaunconn Bec-

CeNs U T. 1.

Anauncoun ®.H. Kpacosckoro. B 30-x rojax mnoji pykoBOACTBOM
®.H. Kpacosckoro 8 IIHUUTAuK Obi1a Hayara obpaGoTka MaTepuaJioB
COBETCKMX M 3apYOeXHBIX TPHAHTYIAUMHA ¢ LENbIO MIOJIyYUTh HOBbIE Bosiee
TOYHBIE pa3mepbl auncouna. Hosble pasmepbr semuoro J/ANICcouIa
Ttory4eHel B 1940 r. Ipu atoM 6bUTH Hconb3oBaHLI PE3YNLTATHI GONBLINX
ACTPOHOMO-TEO€3UIECKUX U3MepeHUii B CCCP COBMECTHO C JaHHBIMU
ONPEAENECHU I CHIIBI TSXKECTH, & TAKKE Pe3y/IbTaThl pador CLLIA u 3anazHoi
Espormbi. HoBomy SJUIMTICOMIY TAHO HAUMEHOBaHUe auncouda O.H. Kpa-
cosckozo (B anpesne 1946 r.) gis TIPOBEIEHUS BCEX reoae3nyeckux pabor B
crpaHe (puc. 1.1).

Tabauua I1 Dasuncowms APYTHX CTpaH

ABTOp Ton I DKBaTOpHAILHAS I TMonspHoe cxarue o
B : 11071yoch, M i
Jenambep 1800 | 6375653 | 1:334,0
Bans6ex 1819 | 637689 | 1:302,8
Beccers 1841 6377 397 L 1:2992
Tenmep 1844 | 6377096 ' o1i0s
Knapk 1866 | 6378206 | 1:2950
Tenbmepr 1907 I 6378200 1:298,3
Jvctunr | 1880 | 6378249 1:293,5
Krapx | 1880 | 6377365 1:289,0
Xetichopa 1910 - 6378388 1:297,0
XelicKaHeH 1929 | 6378400 1:298,2
Kpacosckuir 1936 6378210 1:298,6
Kpacosckuii | 1940 | 6378245 1:2983



JlaHHBIE [TOKA3bIBAIOT, 4TO pasMepbl ainunconaa beccesi, MpUMeEHsB-
wvecs 1o 1942 r., 6bUM omKG0YHBIMI B G0NbILOM noTyocH Ha 850 M.
Pasmeprr smmuncouna P.H. Kpacosckoro:

DkBatopuaibHas noayoch a = 6378245,0 M

Monaipras nosnyocsk b= 6356863,0 M

TMonapHoe cxatue o = 1 :298,3

TMepBhbiit IKCUEHTPUCHUTET MEPUINAHHOIO 3JUIHICA &= 0,006693
BTOpOit 3KCLICHTPHCHTET MEPUAHAHHOLO JUIUIICA & =0,006738

3eMHO BIUTUIICOU, TPUHATHIN AJTSI TPOU3BOICTBA BCEX TEOAEINUECKHUX
paGoT ¥ OpUEHTHPOBAHHBII ONpeeeHHbIM 06pa3oM B reouae TaK, YTo0B!
IMOBEPXHOCTb JUTUIICOMAA MAaKCUMAaJIbHO NMPUOIMXANACh K MOBEPXHOCTH
reoMaa B JAHHON CTpaHe, HA3bIBAETCS pedhepery-aniuncoudom.

OpHEHTHPOBAHUE 3aBUCUT OT BHIOOpA TOUKM 3€MHON MOBEPXHOCTH, B
KOTOPO# HOPMAIb COBITAJAET C OTBECHOM JIMHMeH. TOYKOi OpUEHTHPOBAHHUS
pedepenu-amuncouna ®.H. KpacoBcKoro ciyXur LEHTP KpYyriaoro 3aia
[TynxoBckoii o6cepBaTOPHM.

@ ACTPOHOMO-Teole3udecKMe ¥ IPaBUMETPHYECKHe paboThbl, BHIIGTHEHHbIC MOC/e
yeraHoBAeHUs pasMepos aimunconaa P.H. KpacoBckoro, No3BOMUIMA MOMYHTh HOBBIC €10
pasmepsl, Gruskue ¢ npexHUMA. Tak, cxarue 3emana = 1 298,26, noyyeHHoe 13 06paboTku
HabmogCHs] Op6UTHL MCKYCCTBEHHOTO CIYTHHKA, (GaKTHIeCKH COBMANO CO CXATHEM JJUTHIT-
conaa. OTKIOHEHHE MOBEPXHOCTH JUTATICOMAA OT IEOMA B Npeeiax CTpaHbl HE NPEeBLILIACT
100—150 m. Buibop nentpa 3ana [TyakoBckoit ofcepsaTopuy Kak Hayala KOOPAKHHAT OUeHb
yiaueH, TaK KaK BONM3H ero oT HyIb-TYHKTa KpoHWTanTCKOro GyTIITOKa H3MEPAIOTCS Bee
BbICOTHI B CTpaHe.

Or pa3MepoB NPUHATOTO NAUTICONJA 3aBUCHUT I1OJJIOXKEHUE TOUECK,
CMPOELIMPOBAHHBIX HA KapTy, UX B3aMMHOE PACITOJIOXEHHE. Hpn peileHuU
MHOTHX TIPAKTHYECKHUX 3a4ay [IOIYCKaeTCA NpUHUMATDb 3emnio 3a 1Iap,
paBHOBCIlMKI/Iﬁ C 3¢MHbIM JJUIMTICONIOM C PAlNnyCOM

R=a(l-5)=6371117,0 m.

MartemaTHuecKas 0CHOBA reorpadmyeckux Kapr. MaremaTnyecKyo oc-
HOBY reorpadMuecK1X KapT COCTABIISIOT TPH ee IieMeHTa (pHc. 1.2).

1. Touku W JMHUM (U3MYECKOM MOBEPXHOCTH 3€MJM IPOCLUPYIOT
HOPMAJIAIMHI Ha ITOBEPXHOCTh ILTUICONNA (Te0e3MYECKast OCHOBA).

2. [ToBepXHOCTb JUTMTICOU/IA C MPOEMPOBAHHBIMY TOYKAMH YMEHbIIA-
10T 10 HeobxomMmoro Macitiuraba Gyaylueit KapThl (Maciutab Kaprsl).

3. YMeHBLIEHHYIO OBEPXHOCTb DUTMIICONIA M300PaXAIOT HA IITOCKOCTH
(KapTe), T. €. IPUMEHSIOT KapTorpaduuecKylo NPOeKIHIO (MaTeMaTHIeCKHH
c110co6 U306paXKeHNs Ha TTIOCKOCTH MOBEPXHOCTH SIUIUIICOU/A).

B pesynbrate nepeHeceHne (GU3MUECKOit MOBEPXHOCTH 3eMIN Ha IJIO-
cKkocThb (KapTy) BbI3oBeT KapTorpaguyecKue UCKaKEHHU paccTosTHU, Mo~
nageit, yrios, cdopm. Ha BenMuMHy MCKaxXeHHH OCODEHHO BIUSET
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Kaprorpadpudeckas mpoekuusi. On-
HAKO pasjIMYHBIMM METONAMH MOX-
HO 3TH MCKaXeHHd CBOOUTh K
MHHUMYMY. Touku 3eMHO# mOBEPX-
HOCTH, CIIPOGUMPOBAHHbBIE HA 3JI-
JUMNCouA, mpuobperalor reorpadu-
YeCKHE KOOPAMHATH, TaK KaK TOYKHU
ONpeNeNAloTCs Y3NOBBIMH TOYKAMHU
TniepeceyeHrss MEpHIAMAHOB U napaj-
nensMH (rpanycHast cerka). Maobpa-
KEHHE TpalyCHOH CeTKH Ha Kaprax
Puc. 1.2. Marematiueckas ocHoBa reorpa- Ha3bIBAETCS KAPMOZPAPUUECKoli cem-
ureckux Kapr: xoif. Tlpy npoeunpoBaHuy HeGoOMb-
# — yKioxeline oTpeca UIXX YYaCTKOB 3€MHOIi IOBEPXHOCTH
Ha 3JUIMIIcOU ] HeGONBLIYIO YaCTh €10
MOBEPXHOCTH MOXHO MPHUHSATD 3a MockocTs (400 km?). BrusuHue chepuy-
HOCTH 3eMJIH BbIpaXaeTcst BenuumHoi 0,5 cTopoHsI KBajpara, pasHoi 10 Ku.
B aTOM Ciyyae oTBeCHBIe IMHMM CTAHOBATCS NAPALIENbHBIMHU Mexny coboii
U MPOCKIUS MEPEXOIUT B PA3PAN OPTOTOHATBHBIX.

Knaccuduramis reorpaduuecknx kapr. Knaccndpukauus KapT 3aBHCHT
OT pasHbIX MPU3HAKOB, U €€ NMPOBOMAT C LENBIO PALUMOHANBHOIO yyera,
XPaHEHHS] M HUCNONBb30BaHHA. [aBHBIe MPU3HAKK KiNacCHbHMKAUMM — co-
Aep>KaHUe, TEPPUTOPHUANBHBIA OXBAT, Ha3HAYEHUE, CIOCOD NOJb3OBAHUS,
MacwiTab, ros U3NaHMUs W Op.

I[TocoaepXaHMIO KapThl NoApasiessfiOT Ha obiereorpapuye-
CKue ¥ TeMaTnyeckue. Obwezeozpaghuueckue KapThl OTOBPAXAIOT PA3HOCTO-
POHHIOIO XapaKTEPUCTUKY OCHOBHBIX NPUPOIHBIX U COUHATLHO-3KOHO-
MHYECKMX I/NIEMEHTOB MeCTHOCTH. IlpH 3TOM HM OAMH M3 3JileMEeHTOB
COAEpXKAHUS HE ABJIACTCS NIPUOPUTETHBIM H He BRIIENsAETCH 0cobo. Obine-
reorpaguyeckue Kaprel NpeHA3HAYAI0TCA IS 061Iero 0630pa, 3HaKOMCTBA
W M3yueHus TeppUTOPHIA. K HUM oTHOCATCS Bee TonorpadMyecKue Kaprhl.
MeskomacuitabHele obiereorpaduyeckue KapTh Ha3biBAIOT 0030pHEIMH.
Temamuueckumu Ha3bIBAIOT reorpadiyecKue KapTel, Ha KOTOPBIX OIWH, fIB4,
PEIKO HECKOJIPKO NMPUPOIHBIX HIIH COLUMANTBHO-TeorpaduuecKuX 3/1eMEHTOR
TI0Ka3aHbl ¢ HAUGOBILEH MIYOHHON U NMOAPOGHOCTBIO, a TAKKE MX CBH3H,
T.’€. OHU SABJAIOTCA TEMOM KapThi.

Ilo TeppuTopuanbHoOoMy oXBarTy reorpaduyecKue KapTel
JEJIAT HA TPYIIIBL;

1. KapTel Mupa, oXBaTHIBAIOLIHE BCIO 3EMHYIO MOBEPXHOCTb.

2. Kaprsl nonyiapuit (okeaHuYecKue, CYIIH, CeBepHOE, IOXHOE).

3. Kapre! MaTepukoB, OKEaHOB.

4. Kaptsl rpynn rocyaapets (Bankanckue, CKaHIHHABCKME U Ip.).

5. KapTsl rocymapcTs ¥ uMx yacrei.




flo HasHayeHUIo reorpaguyeckue KapThl BBIAEIAIOT KaK CIE-
LHANBbHBIE, NTPEeIHA3HAYEHHBIE IS ONpPEAeAeHHBIX norpeGHocTEl U pellie-
HUSL ONpeleNeHHbIX 3afay (KapTel adpOHaBMIALMOHHBIE, TYPUCTCKUE,
LIKOJIBHBIE M T. A.). JlaHHas kiaccuduKalms HECKONIbKO pAcIUIbIBYATa, Tak
KaK MHOTHE KapThl MMEIOT MHOToLe/eBoe HasHayeHue. [loatomy mpume-
HSIIOT COBMECTHOE MCIOJIb30BaHUE KITACCU(PUKAIIMH.

Mo cnocofy McHMOoNb30BaHMS Treorpaduyeckue KapTbl
JeJIST Ha CTeHHBIE, HACTONBHBIE U TEKCTOBHIE.

Knaccupukauusa no macmraby (rabm 1.2) onpenensiercd BIU-
qHHEM MaclITaba Ha colIepXaHhe ¥ 0COGEHHOCTH KapT. PasnyaloT KapThl:

KpynHOMaciuTabHele . . . . . . . 1 : 50 000 u kpymHee
cpeaHeMacwTabuplc . . . . . . . menpye 1 : 100 000 go 1 : 2 000 000
MeakoMaclimaObHBle . . . . . . . . . 1:500 000, 1: 1000 000

Tonorpaguyeckue KapTbl OAPA3ALAAIOT HA:

M1aHBl KpynHoro Macwraba . . . . . . . . . . . . 1:500 1:1000 1:2000
TOHorpadMuecKue KapThl:

KpynHoro Macwmaba . . . . . . . ... - .- 1:5000 1:10000

cpegHero Macwraba . . . . . . .. . ... 1:25000 1:50000

MeJxoro Macuraba 1:100000 1 :200000

Ta6auya 1.2 MacurraGet TonorpadusecKux Kapr cur'

YucneHHbIR Macul- Haspanue KapTbi 1 cM Ha KapTe cooT- | | cm? Ha KapTe cooT-
Tab BETCTBYET HaQ MECT- BETCTBYET Ha MeECT-
HOCTH PACCTOAHHUIO HOCTH THOLNaIH
1 : 5000 IIstrursicsTIHAs 50 M 0,25ra
1:10000 JlecaTUTBICSIYHAS 100 M I ra
1:25000 JBaAuaTUIBITUTBICAYHAAL 250 M 625 ra
1:50000 MsTunecaTUTbICAYHAA 500 M 25ra
1: 100000 CroTbicsyHast I km 1 KM2
1 : 200 000 JIByXcoTThICAYHASK 2 kM 4xM’
1 : 500 000 [TarucoTThiCAYHAS 5 KM 25 KM
I - 1000 000 MionHas 10 km 100 kM’

f MaciTabsi LOpeBOMOUHONHBIX KapT PoccHM OCHOBBIBAUCH Ha CTApBIX PYCCKUX Mepax, rie
i Bepcra = 500 caxensM = 42 000 atoiiMam. Hanpumep, GbUTH M3aHBI KapTHl B Maciurmabax 1:42000 (B 1
moitme — 1 Bepeta), 1 : 84000 (B 1 mofiMe — 2 BepCThI) U Ap.
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1.2. Tonorpadudeckas Kapra u ee MCnONBL30BANME

Honpobuas mMHoronncrHas obuereorpaduyeckas Kapra, eguHas 1o
COLCPXKAHHIO, MATEMATUYECKOH OCHOBE U 0hOPMIEHHIO, TIepenaroLLast pas-
MELIEHNE M CBOMCTBA OCHOBHBIX TPUPOIHBIX M COLMATBHO-3KOHOMHYECKIX
OOBEKTOB MECTHOCTH, Ha3bIBAETCA monoepagduueckoil Kapmoti.

Cosnarotcs Tonorpaguueckue KapToi KpynHoro Macurtaba go 1 : 25 000
[MaBHBIM 00pa3oM MyTeM 0GpaGoOTKH a3podOTOCHMMKOB MECTHOCTH Ha
crepeodoTorpaMMeTpuIecKuX npubopax (cTepeonpoekTope, cTepeoMeTpe
W ZIp.), TIyTEM TONIEBBIX HA3EMHBIX ChEMOK 1 KAMEPAILHO IO KapraMm GoJee
KpynHeix Macwitabos. Bonpocamu cosnanna tonorpaduuecknx KapT CyLIH
u wenbga 3aHuMaercs [JaBHoe ympaBieHHe reoge3uu u Kaptorpaduun
(I'YTK) u BoenHo-tonorpadnyeckas cyx6a leHura6a BOOPYXEHHBIX CHJT,
B MEHBUIEH cTeneHn Mo obvemy pabor — IMaBHoe ruaporpaduyeckoe
ynpasieHue BoetnHo-Mopckoro ®nora. Bee nmogpasnenenns nepeyuciIeH-
HBIX BEIOMCTB MPU CO3AaHMM KaPT NOb3yOTCA «OCHOBHBIMU ITOJIOXEHH~
AMU M0 CO3NAHUIO TOMOTpapUYEcKUX  KapT», KOTOPbIE ONpPenesioT
ColiepkaHue, TOYHOCTb, HA3HAYEHUE U MPABUJIA NIPOBEACHUS PaGoT.

Tonorpacduyeckue KapTol Ha oBILUPHBIE TEPPUTOPHI U3AAIOTCSI MHO-
FOJIMCTHBIMU cepusiMU. MICKaxeHust Ha KapTax He3HAUUTESbHblE, BBUAY
Majoro oxpaTa TEPPUTOPMH JIMCTOM KapThi, UMK OOGBIYHO MpeHebperaior
npy padote. I'enepanusauus (ot6op rmaBHoOro ot BTOPOCTENIEHHOI0) U30-
OpaxeHHst MPUBOAUT K MCKITIOYEHHIO OTHETBHBIX 001beKTOB, 06061IEHNIO
KOHTYPOB OOBEKTOB, pasmepbl psifa OGBEKTOB MpeyBeluueHbl M T. 1. C
YMEHbIICHHEM MaciuTaba KapThl TepsieTcsl AETATBHOCTh M TOYHOCTH M30-
OpaxeHus obwbekToB. [lepeuncieHHble 0cOOEHHOCTH CJIeNlyeT YYUTHIBATH
npy paboTte ¢ Kapramu.

OcHOBHbIE 3TEMEHTBI COEpXaHMUST TonorpaduyecKux Kapr:

COLMATbHO-3KOHOMUYECKHE — HACENIEHHBIE NYHKTHI, MYyTH cooblie-
HUSI, NOMUTHKO-AAMUHUCTPATUBHOE JE/ICHHE;

Npupontbie — ruaporpadusi, penved, MNOUBEHHO-PACTUTEIBHEI MO-
KPOB.

Tonorpaduyeckue kaprel MaciuTa6os 1 : 10 000 7o 1 : 100 000 U3AAI0T-
¢ B WECTb Kpacok, |:200000 — B BoceMb Kpacok Ha JMUEBOH M IBe
Kpacku Ha 060pOTHOMH CTOPOHE HCTa KApThL. Kaprorpaduueckoe uzobpa-
KEHUE IOIKHO COOJIIOAATD [IBA OCHOBHBIX CBOACTBA: reOMETPHYECKAS TOY-
HOCTB U reorpaduyeckoe COOTBETCTBHE.

Kaxnblit aneMeHT conepXaHus KapTbl MOXeT GbITh OKA3AH HECKONb-
KHMU BMIAMU 0003HAYEHMH — IUIOWAAHBIMU, IMHEHHBIMU, BHEMACLITAG-
HBIMU YCNOBHBIMH 3HAaKaMM, KOMUYECTBEHHBIMU M KayeCTBEHHBIMU
XapakTepUCTHKAMK, NOTIONHUTENbHBIMU HALMUCSIMU COBCTBEHHBIX, MOsiC-
HUTETBHBIX HA3BAHMI, MCIOIb30BAHHEM PA3HBIX [BETOB AEMEHTOB TS
HATJISITHOM KapThl.

Kaxnpiit nuct Tomorpacduueckoit KapTs! BKII0YAET: Kaptorpacuueckoe
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1306pakeH1e, BHIPAXEHHOE B YCIOBHBIX 3HaKax M MOCTPOEHHOE Ha Mare-
MaTHUECKO} OCHOBe, a TaKKe BCIIOMOraTelbHOe ocHalleHHUE.

KoMIIeKC 2IeMEHTOB KapThl 00yCc/ioBAeH HHCTPYKLUNAMM M HacTaBlle-
HHSMH JUTS KapT pas3HbIX MacwraboB W TabaMuamMu yCJIOBHBIX 3HAKOB.
MareMaTHyecKas OCHOBA KapThl obecrieuyBaeT reoMeTpUIecK1e CBOACTBA
1 BO3MOXHOCTb NPOBEJeHUA H3MEPEHUIT KapTorpaguyeckoro uzobpaxe-
HUS.

K sneMeHTaM OCHAllleHMsl KapThl OTHOCATCS: TaOHMUbl YCIOBHbIX 3HA-
KOB, TMHENWHBI MaclUTa6, KOOPAMHATHAS CeTKa, rpaduk 3aJIOXKEHU I, cXeMa
MardMTHOIO CKJIOHEHMS U Ip.

Tonorpaguueckne Kaprbl — OCHOBHOW MCTOYHHK nHGPOPMALIUN MECT-
HOCTH W OOBEKTOB Ha Heil. OHH LUMPOKO MCIMONbL3YITCA NpH pelleHUN
MHOTI'HX 3324 B HAPOIHOM XO35CTBE, HAYYHBIX UCCNEIOBAHUAX U U3bICKA-
HMSX, @ TAKOKe B BoeHHOM nese. KapThl ABIA0TCS HAAEXKHbIMHU NIPOBOAHU-
KaMd 110 MECTHOCTH, CPEACTBOM OPMEHTUPOBAHUA, HUCTOYHUKOM
MHGOPMALIMH, LIUPOKO NPUMEHSIOTCS PU MPOEKTUPOBAHNUUY M CTPOUTEb-
cTBe 0OBEKTOB HAPOLHOTO XO3SHCTBA, MyTei cOOOLIEHNS, TPU METUOPALIU-
X, JUIl BEIEHMsl CENbCKOTO M JIECHOTO XO3siCTBAa, MPH yNpaBleHHH
BOMCKAMU U T. I.

B LIKOMBHOM Kypce reorpadmu HEMBICAMMO M3ydyeHHe reorpapuiu 6es
KapT M 1iaHoB. HaBbIKU B HX YTEHMH NIOMOTAIOT Y4aILNMCH B JanbHeriuiem
[IOHMMAaTh OCODEHHOCTH MEJIKOMAacluTabHBIX KAapT M NOJy4arb pasHOCTO-
POHHIOW MHbopMaLKIO 0 10601 TEPPUTOPHH.

Bonpockl TEOpMM M YTEHHMs TONorpadMueckux KapT, pelleHus 110
TonorpadM4ecKUM KapTaM MHOTHMX MPaKTHYECKUX W KOHKPETHbIX 3alad
yutaTens Haiiner B 1. 2 «PelieHue 3anay no tonorpagHyeckon Kapre».
Taxoit METOJ M3yYeHHUs TONOTpaduyecKoi KapThl IPUHECET HECOMHEHHBIM
MOJIOXUTENBHBIA PE3yIbTAT B NONYYEHUM CTYACHTAMHU NMPAKTUUYECKUX Ha-
BBIKOB M TNIPOYHBIX 3HAHMI1 B paboTe ¢ KapTaMH.

1.3. T'eone3nyecKue ONOPHbIE CETH

Bce reone3uueckie M3MepeHust U Tonorpapuyeckue CheMKH, BBITON-
HsIeMble TS co3fanus TonorpadruyecKnx KapT, a TAKXKe U CTPOUTEIBCTBA
MHXEHEPHbIX COOPYXEHUM, MPOW3BONAT HA OCHOBE 3aKPETUIEHHbIX HA
MECTHOCTH Teole3U4YecKUX NMYHKTOB, IUTS KOTOPBIX OMNpe/iesieHbl TUIAHOBLIE
KOOPOUHATHI 1 BBICOTHI.

COBOKYNHOCTD TAKHX F€01e3W4eCKUX NYHKTOB, PABHOMEPHO Pa3MeILIEH-
HBIX Ha TEDPUTOPUM, HA3BIBAETCS! 2e00e3uueckoii onophou cemoio. flnanosoe
NOJIOKEHHWE reoAe3nuecKUX NYHKTOB OMpene/eHO B IMHOW CUCTEME KOOpP-
IMHAT ¥ BbicoT (puc. 1.3).

JleiicTBUTEIbHO, N0ObIE H3MEPEHHMs! HA MECTHOCTH HEM30EXHO COnpo-
BOXJAIOTCS NorpelHocTsiMy. Henb3si npon3BoIUTL CheMKY GONBILIUX Tep-
PUTOpHI MO OTAENbHBIM YHAaCTKaM, HE CBA3AHHBIX APYT C IPYrOM B €[MHOC
1esoe. HakormieHue norpeLHocTe yyacTKoB NpuBeaeT K 6onbUuM HeTou-
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Puc. 1.3. Cxema nonurona TOCYAapPCTBEHHOH TPHAHTYIALINU:
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® — nynkTe 1-ro knacca; O — mynkrsr 2-ro knacca; @ — nyHkTe 3-ro K1acea; ¥ — nyHkrsi
4-ro knacca; w — 4CTPOHOMHYCCKUE MYHKTHI, [ —2, 3 —4, 5 6, 7— 8 — 6asucer

HOCTAM KapThl (1w1aHa). CoeiMHEHHE YYACTKOB B €OHHYI0 KapTy CTaHeT
HEBO3MOXHBIM. [losToMy mnd ymeHbuenus TIOrPEIIHOCTEH U paBHOMeEp-
HOTO DPAcIpefeNeHusl UX 10 TEPPUTOPUH CHEMKY MPOU3BOAAT C TOYEK
CbEMOYHOTO 0GOCHOBAHHS ~— ONOPHBIX TEONE3UYECKIUX MYHKTOB, XECTKO
CBSI3AHHBIX IPYT C IPYTOM.

Bee reonesuyeckue pa6orsr TIPOU3BOAATCA IO NMPUHIKIY «OT OOIIero
K 4acTHOMY». OH OCYILIECTBIAETCA MYTEM CO3MaHUS Ha TEPPUTOPUU roCy-
napcra I'ocynapcrBenHoil reonesnyeckoii ONOPHOH CETH, NPH CheMKax
HEBGOJILUIMX YYacTKOB — OINOPHOM CBHEMOYHOM CETH.

Taxum obpasom, Ha Teppuropun roCynapcTBa co3naeTcsi CHavala penxas
CETb ONOPHBIX NMYHKTOB, ONpPEAENEHHBIX ¢ CAMOM BBICOKOIA TOYHOCTHIO, a
14



fajee ceTb MyHKTOB CTYIIAeTCs MOCAEN0BaTEbHBIM NOCTPOEHUEM IONON-
HUTENbHBIX MYHKTOB, OIPEAETEHHBIX C MEHbLIIEH TOYHOCTBIO.

Ilnst onpeneneHust MIAHOBOTO MOJNOXEHHS MYHKTOB B CHCTEME NPAMO-
YIONBHBIX WK reorpadyeckux KOOPAMHAT NPUMEHSAIOT METONbI TPHAHTY~
AU, TIONMTOHOMETPUM M TPUJIATEpaUMM, a TaKxKe WX KOMOWHALMU.
BBICOTHOE NMOJOXEHHUE NYHKTOB MOMYYaloT TeOMETPHYECKUM HUBEIUPOBA-
HHEM.

Teonesnyeckue OMOPHbIE CETH MIAHOBBIE M BHICOTHBIE [TOAPA3ALIIAIOTCS
na 1,2, 3, 4 K1accsl B 3aBUCHMOCTH OT TOYHOCTH M3MEPEHUS YITIOB U TMHUH,
Pa3MepOB TPEYTroJIbHUKOB, JUIMH CTOPOH U XOLOB, 0YEPERHOCTH HX MOCTPO-
EHHSL.

Hanpumep, BBICIIMM KJIACCOM sIBISIETCA TpUaHrysiums 1 Kinacea, Hu3-
LLIMM KJIAacCOM — HMBENIHpoBaHMe 4 Kiacca.

MeTon TpHanryasiusn. MeToll 3aKi1ioyaeTcsi B TOM, YTO HA MECTHOCTH
CTPOSIT CETh TPEYTOJIBHUKOB, B K&XIOM M3 KOTOPbIX € BbICOKOH TOUHOCTDIO
M3MEPSAIOT BCE YIJIbI, 2 B HAYAIE U KOHIIE CETH, KAK MUHUMYM, IBE CTOPOHEI
(6asmcer). Tlo M3MEpeHHBIM YIJ1aM U OJIHOH K3 CTOPOH [10C/Ie10BATE/IBHO
(110 TEOpUM CHHYCOB) ONPENENAIOT UIMHBI BCEX CTOPOH MEPBOro, BTOPOro
¥ T. A. TPEYroJIbHUKOB. 3aTeM IO BbIYHUCIEHHBIM CTOPOHAM W U3MEPEHHBIM
yI7laM NOC/IENOBATENbHO BHIYMCISAIOT [IAHOBbIE KOOPIMHATBI BCEX MYHKTOB
CeTH.

Meron nonurosoMerpus. OH COCTOUT B [IOCTPOEHHH HA MECTHOCTH CETH
JIOMAHBIX TUHWUIA, B KOTOPHIX U3MEPSIOT BCE IMHMYU ¥ TOPU3OHTATBHBIC YIJIBL.
DTOT METON NPUMEHSIOT OOBIMHO B 33KPHITON MECTHOCTH. XOAbl NPOKIIA-
IBIBAIOT BIOJb NOPOT M peK, KOTOpble B uTOre 00pasyloT 3aMKHYTHIE
MHOTOYTONBHUKH — MoauroHsl. ITo KoopaMHaraM Ha4YalbHOM TOYKM U
JUPEKIIMOHHOMY YIJTy CTOPOHBI BBIYUCISIIOT BTOPYIO TOUKY, M TaK Uisl BCex
MocaeAyIoHIMX TOUYEK X0/1a.

Meroa TpuaaTepauuu. DTOT METO M0 CYTH OOpaTeH METOLY MOJMIO-
HOMETPUM Y OTJIMYAETCS OT Hee TEM, UTO B TPEYTONBHHUKAX UIMEDSIOT HE
YIJIbl, @ CTOPOHBI, KOTOPbIE TATbHOMEPaMM H3MEPAIOTCS € BbICOKOH TOYHO-
CTBIO, @ JaJiee BHIYMC/SIOT KOOPAMHATHI BEPLIMH TpeyroabH1KoB. MHorxa,
e 3TO pALMOHAIBLHO, CTPOSIT COBMELUEHHBIE JIMHEAHO-YIJIOBbIE CETH,
COCTOSIILINE U3 CETH TPEYFOJIbHUKOB, B KOTOPBIX U3MEPSIOTCS U CTOPOHBI U
YIJIBL.

B CHT rocysapcTBeHHas IJIaHOBas reojie3uyeckasi ceTb NOCTPOCHA B
OCHOBHOM METONIOM TpMaHTrysisuuu (1abn. 1.3).

CeTb TpHaHTyIsAuuM 1 Kacca CTPOMTCA B BUIE PSLOB TPEYTOJIbHUKOB
wIHoit 200 XM BIONH MEPUAMAHOB U Napauieneil, 06pasyrolnX 3aMKHYThIE
nionuroHs! nepumerpoM 800— 1000 kM. [LuHbE CTOPOH STUX TPEYTOAbHUKOB
20—25 KM, YIJIbl U3MEPSIOTCS CO CPENHEH KBAAPATHUECKOH MOTPEIIHOCTHIO
e Gonee 0,7, GasucHble cTopoHbt He Gosiee 1 : 400 000. B mecrax nepece-
YEHWUS PAJOB TPEYTOJIbHUKOB M3MEPSIOTCS ITHHBI OTAENbHBIX CTOPOH —
GA3MCHBIE CTOPOHBI, HA KOHLAX KOTOPHIX ONpeaesistioT aCTPOHOMHYECKYIO
IUMPOTY ¥ JOJTOTY MYHKTOB U a3UMYTbl Oa31CHBIX CTOPOH.
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Ta6auya 1.3 XapaktepucTaka rocyaapcTsesHoi TPHAHTYJIAUMOHHOM CeTH

OCHOBHbIE noxKasaTenu Knacest TPUAHTYSIHIAU
| 2 3 4

JMHA 3BEHBEB TPUAHTYNSUMM | He Gosnee 200 KM

IMepumetp nonuronos 800—1000 xm

JnuHa CTOpOH TPHaHTyAALUMM | He MeHee 20 KM | 7—20 KM 5—8 km 2—5 km

Cpentss KBaapaTuyeckas 1 : 400 000 1:300000 | 1:200000 | 1:200000
olIM6Ka Ga3UCHBIX CTOPOH

Oumbkn u3MepeHuil Yo Ha + 0,7 + 1,07 +1,5" +2,0”
[IYHKTaX TPUAHTY/SILUM

Teonesmyeckas cets 2 kacca crpontest BHYTPH MOJUTOHOB 1 Kiacca B
BHIE CIUIOIIHOM CETHM TPEYTOJIbHUKOB WM FIEPECEKAIOLINXCS XOM0B MOMH-
TOHOMETPHH. [LIMHBI CTOPOH TpeyronbHukoB 7—20 KM, yIiibl U3MepSIoTCA
C MOTPELIHOCTbI0 He Gosee 1”. CeTh TpHAHIyIsILMKM 2 Kiacca Crywaercs
nanee TpUarylIsauMaMu 3 U 4 KIaccoB, COCTOSLIMMH M3 CIJIOIUHBIX CeTelt
TPEYTONbHUKOB (HHOFIA OTAENBHBIX NYHKTOB). YIJIbl U3MEPSIOT C norperi-
HocTsMU 1,5 1 2,0, THHBI CTOPOH TPeyroMbHUKOB COCTABISIOT 5—8 KM
U 2—5 KM JUIs 4 Kiacca.

TocynapcTBeHHas reomesuueckass ceTsb (ITC) cosnaerca mo cxeme,
obecrieynBaiolIell YETKYI0 OpraHU3aLUIo paboT u BBICOKYIO TOYHOCTb M3-
MepeHHil. Ha neGomblumx TeppuUTOpusx, rie Her NYHKTOB 1 W 2 Knaccos,
CTPOSIT CAMOCTOAITENBHBIE CETH 3 U 4 KIAccoB Tl 0BGECTEYEHUSI CHEMOK
KpynHeix macuirabos. TakuMm o6pasom, I'TC, cocroswas us YeTbipex
KJIACCOB TOYHOCTH, 0becneynBaeT obIMPHBIE NPOCTPAHCTBA TEPPHUTOPUH
HaILIEH CTPAHBI CETIO OTOPHBIX MYHKTOB.

Hynkrer I'TC 3akpennsiioTess HA MECTHOCTH ¢ PacyeToM COXpPaHEHHS UX
Ha ronrue roabl. B 3emitio Ha ryGuHy (HUXe 30HbI NpoMep3aHus) 3a0UBalOT
BETOHHYIO CBalo, B BEpXHelt YacTH KOTOPOii 3aKperisieTcs MeTalInyeckas
MapKa C LEHTPAIbHBIM OTBEPCTHEM, 0603HAYAIOUIMM OTCYETHYIO TOYKY Ha
YPOBHe 3eMii. B kauecTse HapyxHbIX 3HaKoB (puc. 1.4) Ha moBepxHOCTH
SCMJIM YCTAHABIUBAIOTCA NEPEBSHHBIE WM METALIMYECKHUE THPAMMIb U
CHTHABI (IIPOCTBIE MM CIIOXHBIE). B BepxHeil uactu MUPaMUABl WK
CHIHala pacrionaraeTcsl BUSUPHBIN UMAMHID Wisl HAGMIONEHHI C IpYrux
CUTHaNoB ceT. OH N0MXeH ObiTh YCTAHOBJIEH HA BBICOTE, KoTopas obec-
TICIMBACT BUIMMOCTD C IPYIMX CUTHANIOB, U UMETb CTONMK VISl YCTAHOBKH
YIJIOMEPHOTO MHCTPYMEHTA.

Ilpocras nupamuna cocrasnena us Tpex wiu YeTblpex cTojI00B, M0/I-
AEPXKMBAIOLMX GOBAHKY € BUSNPHBIM UMAHHAPoM. CTOIMKA HeT, 1103TOMY
MHCTPYMEHT YCTaHABNMBAIOT HA 3eMJIe B MNPOEKUMM UMIMHAPA. Bbicota
MupaMuib! He Gonee 15 M.

Ipocroit curHan cocrabneH u3 aByx nupaMui. BHewHss nupamuna
OKAHYMBACTCSl BM3UPHBIM LUMIMHIAPOM, BHYTPEHHSS CAYXHUT LUTATHBOM U
OKaH4YNBaeTCAa CTONMKOM. BricoTa He Gojee 16 M.
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Ta6auya 14 XapaKTepRCTHKA FOCYAAPCTBEHHOTO HUBEIHPOBAHUS

OcHOBHBIE NOKa3sa-

Kuacch! HUBEIHPOBAHHS

Tenn i 1 2 ! 3 T T,
Pasmep HuBe-| OrTaenbHBIC 500—600 kM 150—200 xm B  npenenax
JIUPHBIX TOAKIO- | IMHUH WK NOH- nonuroHa 3 kiac-
HOB (mepuMeTp|roHbl Ge3 ykasa- ca
3aMKHYTBIX [10-|HMSl pa3MEPOB
JIUTOHOB)
Owmbxu Hu-| Cnyyaiinas He| Cpeansist cay-

BelIvpoBaHus Ha|> + 0,5 mm; yaiidasi He > 1 MM

1 kM xoza cucTeMatuue-| Cuctematnye-
ckas He > + 0,03|ckast He > 0,2 MM
MM

IlpenenbHble 5mM VL xm 10 v VL kM 20 MM VL kM
HEBSI3KU NOJUIro-
HOB WJIK 3aMKHY~-

THIX XOO40B

COXHBIN CHTHAM YCTAHABIMBAETCS TOTAA, KOrIa MHCTPYMEHT HeobXxo-
JUMMO TOIHATb Ha BHICOTY 6osiee 15 M Han semuiei. B ominyue oT NpocToro
CHTHA1a BHYTPEHHssA NMUpaMuia onupaercsa Ha cTon6Gbl BHEUIHEN.

T1YHKTH HUBEIMPOBAHUS JIIOOOrO KIIacca 3aKperIsioTes Ha MECTHOCTH
perepaM¥ M MapKamu, KOTOpble 3aK/aibiBAIOTCS B IPYHT MIH CTEHbI
KaMeHHbIX 31aHMii yepe3 Kaxabie 3—5 KM xoza. Ha HUBEIMPHbIX Xoax
gepe3 50—80 XM ycTaHABAUBAIOTCS dyHIaMEHTATbHBIE periepbl, a TYHKThI
1 xiacca 3aKperuIsiioTcs BEKOBBIMYU periepaMu Kak foJice COXpaHHBIMH U
HateXXHBIMU.

TocyrapcTBEHHas BBICOTHasi TeOJIE3nyecKas CeTb CO3MACTCA METOLOM
HUBEIUPOBAHUS C IPUMEHEHNEM BBICOKOTOHBIX npu6oOpOB ¥ NOAPa3NENsi-
eTCSI HA rocyIapCTBEHHBIE HHBEJIMPHBIE CETH 1, 2, 3 u 4 xiiaccos (Tabn. 1.4).
HusenupHsie ceT 1, 2 ¥ 3 K1aCCOB SIBJAKTCSA [JIABHOM BbLICOTHOM OCHOBOW
eIIMHOI BHICOTHOM CUCTEMBI Ha BCE TEPPUTOPUU CHT. Mx takke UCTIONb-
3yIOT WIS OMNpefelieHMs] Pa3sHOCTH YPOBHEH Mopeif, U3ydyeHHUs BEKOBHIX
IBUXEHUI U T. O.

HusenupHbie Xoflbl | Kifacca NpoKJialiblBaloT M0 HANpaBIeHMIO, CBA3BI-
BalOLLEMy YPOBHU BceX MOpeil U OKeaHOB, HUBEIMPHBIC XOIbI 2 Kiacca —
BIOJIb KENe3HbIX, OCCEHHBIX ZOPOT, KPYMHbIX pek. Mexay TuHUSIMH
2 Kjacca MpOKIAaibIBAOT JIMHMM 3 Kiacca, a 3aTeM — JIMHUU 4 xnacca,
[IYHKTHI KOTOPOTO ABJISIOTCS BBICOTHBIMU ODOCHOBAHHSAMMU BCEX CHEMOK.

Usmepenus | Kkimacca BBINOTHSIOTCA € 0cob0ii TOYHOCTBIO M XapakTe-
pH3YIOTCS TOTPELHOCTBIO TlEpeadit BHICOT MEXIY MyHKTaMH 0,5 MM Ha
1 kM paccrosiHus. HuBeIMpHbIE XO/IbI 2 Kracca HaYMHAIOTCS 1 3aKaH4YKUBa-
IOTCSl MYHKTAMU HUBENMpOBaHUs | Kiacca U 06pasyloT 3aMKHYThIE TIOJH-
rousi no 600 xM. HusenupHsie xobl 3 Klacca onuparoTes Ha MyHKTHI In
2 KJIACCOB U 00pasyioT MOJUIOHB! C TIEPUMETPOM 150—200 km.
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6)

Puc . 1.4. Teoneanyeckuit curman () n npoctas nupamuaa (6)

CrylieHHble ceT 3akaHYMBalOTCH HHUBENIUPHBIMK XolamH 4 Knacca,
KPaiHHe TOYKH KOTOPBIX OIMPAIOTCH Ha MYHKTBI BBICIIUX K1AcCOB. [TyHKTBI
HUBEUPHBIX XONOB 3aKPEIIAIOTCS CTEHHBIMH M TDYHTOBBIMHM pernepam.
CreHHble penephbl ycraHaBIHBaloT uepe3 50—80 kM sMHMM Xona B tdhyHna-
MEHTaX KalMTAIBHLIX COOPYXEHHI! (KaMeHHbIe 31aHus, GallHU, OMopsI
MocToB). Penepsl conposoxaaioTcs OXPaHHOM TITMTOM, YCTAHORJIEHHOM
DSIIOM C periepoM.

K reonesuueckum cersm NPEABABIAIOT Cllenylollie TpeGoBaHMUS:

KoopauHars! nyHKToB I'TC N0/KHBI 6bITh ONpeeeHb! B OXHOl cucreme
KOOpAIMHAT MO BCeit TeppUTOpHH;

TOCYAapCTBEHHBIE T€0NE3UYECKUE CETH TOMKHBI GLITh €IUHBIM 1IENBIM
H HE MMETb U30JMPOBAHHBIX YacTeil U Pa3pbIBOB; '

W1 I'TC nomxHo GITh BBIGPAHO OIHO HAaYaI0 KOOPAMHAT M HA &IMHOM
pedepeHu-aiunnconae;

pabothl no coznanuio I'MC 1omKHb! GbITh KanuTaIbHBIMU U TOYHBIMH,
PacCcUMTaHHbie Ha Gyayluee, MYHKTbI AOKHBI GbITh 3aKperuIeHbl Ha MecT-
HOCTH JO/ITOBPEMEHHBIMH MOHOJMTAMH M OXPaHATHCS 3aKOHOM, JOJIKHBI
XOPOILO ONO03HABATLCS,
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seruncienus u uameperns ITC L0DKHBI 6bITh 06ecrieyeHbl HaJeXHbIM
KOHTPOJIEM TOUHOCTH M OTBEYaTh yC/IOBUAM HCIOBb30BaHMsl CO CTOPOHbI
KaK Teole3nH, TAK M CMEXHBIX HayK o 3emre.

1.4. Yrenune TonorpaHyecKHx KapT

Kapra — oco6oe, He3aMeHNMoe CPeaCTBO MO3HaHW, XpaHeHHus U Ie-
pefiauy MpocTpaHCTBEHHON nHdopMaLHH.

YreHue TonorpadMueckoil KapThl 03HaYaeT MpoLecc 3pUTEIBHOrO BOC-
NPUATUS ¥ OCMBICTIUBAHHA KapTorpauyeckoro Uu30opaxeHus 1 [oNyyeHue
Y3 HEro LeJOCTHOro MpeacTaBIeHUst O MECTHOCTH.

BHayane KapTorpaduueckoe M3o6paxeHue BoCNpHHUMAeTCA yyTareneM
ripy ob1ueM 0630pe KaK eNHOE LEI0e, 3aTEM 3TO 1enoe B apoliecce paboThl
C KapToii MEPEXOIUT OT aHAIM3a U OCMBIC/IHBAHUA yacTHOCTEH B ofpene-
JeHHBIH NHGOPMALIMOHHBIA 00bpa3 peabHOi NEACTBUTEIbHOCTHU.

JLisi OTOOpaxXeHHst SIBNEHUH Ha KapTax UCNoJIb3yioT Kaprorpagpuyeckue
CHMBOJIBI — OCOGbIE 3HAKOBBIE CHCTEMBI (YCTOBHBIE 3HAKH MJIH YCJIOBHBIE
obo3HaYeHN).

VcIIOBHBIE 3HAKK B CBOEM MHOroobpasnu, Co4eTaHusAX 1 B3aMMOCBSI 35X
CO3JAI0T [TPOCTPAaHCTBEHHYIO MOMEIb kaprorpadHpyeMoii MECTHOCTH, OTO-
GpaxaloT NpU 3TOM He BCE NETAId M 0cOBEHHOCT MECTHOCTH, & TOJIBKO
IaBHbie, MHbopMaTkBHbIe. ClenoBateibHO, KapTa NaeT 06061UeHHBIH,
3HAKOBBIM U YMEHbLIEHHBIN 00pa3 peabHON NeHCTBUTENBHOCTH. -

[ny6uHa, eMKOCTb M IOCTOBEPHOCTDH MHdoOpMaLK KapTbl BCELEIO
3aBMCSIT OT YPOBHS oblued u kapTorpaduyeckoii NOAroTOBKH, WHIMBUILY-
ATBHBIX CIIOCOGHOCTEN YUTaTeNsl, HAKOMUIEHHOTO OIbITa paboThl ¢ KapToif,
yMeHUsl U3BJIEKATD U MOJIb30BATHCA MHGOPMATHBHBIMM IaHHBIMH, HAKOHEL,
OT Pa3NYHBIX KAYECTBEHHBIX ocobeHHocTell caMoil KapThl.

YutaeMOCTb KApThl 03HAYAET JIEFKOCTh, AOCTYMHOCTD, BBICTPOTY OCMBIC-
JMBAHMS KAapTOrpadH4YecKoro fA3blka KapThl U LOCTUrAeTCs NOCPEACTBOM
11e)1eco0bpa3HOro MPUMEHEHHst yCJIOBHBIX 0603HAYEHUI, UX BbIPA3UTE/Ib-
HOCTU ¥ 3CTETMUHOCTH, pasMelleHKs!, B3AUMHOTO PACToNOXCHMU, rapmo-
HHUU LIBETOBbIX PELIEHWIt, YI1a4HO BbIOPAHHBIX ¢$OopM, CTPYKTYpPbI, TIPOCTOTDI
BOCIIPOM3BENEHNS ¥ BOCTIPUATHSA KaK OTACIBHBIX YCJIOBHBIX 3HAKOB, TaK U
KapTh! B LienoM. O{HAKO MPELNOYTEHUE OTAACTCA NPU STOM dopMe, pasMepy
Y1 LIBETY YCTOBHBIX 0603Ha4YeHUHA. Tak, CXONCTBO YCIOBHOTO 3HaKa 1 00BEKTA
Ha MecTHocTH obJieryaeT pacrno3HaBaHie U 3aMOMUHAHME.

Pa3yMHO BLIGPAHHBIE pa3Mepbl YCIIOBHbIX 3HAKOB CYLIECTBEHHO BIUSIOT
Ha JeTATHPOBKY KapThl, CTENEHb FeHEpAIN3aLNK 1 HADISIIHOCTH, B LIEJIOM
Ha YTEHME KaApThl.

L{BeT YC/IOBHBIX 3HAKOB SIBNAETCS! OCHOBHBIM CPEICTBOM U4 BBIPAXKEHUS
HATMSIIHOCTU M JOCTYMHOCTH, UIsl HETIOCPEACTBEHHOTO OTO3HaBaHUs OT-
JeNbHBIX 0603HAYEHHI ¢ 0TOOpaXaeMbIMH obbeKTaMi Ha MECTHOCTH.

TaxkuM 00pa3oM, 3aMHTEPECOBAHHOCTb M KOHTAKT € YUTATEJIEM KapThl
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IOCTUTAETCSl B KOHEYHOM UTOTE YEpe3 pa3yMHOCTD BbIbopa Kaprorpacuye-
CKOTO $I3bIKa KaPTH.

Yrenue ronorpaduyeckux KapT NOAYMHEHO ONPENENEHHOMY CMBICITY 1
3aKOHOMEPHOCTAM, OGLIMM NMPAaBUIAM U TOC/IEN0BATETbHOCTH.

Hockoneky kapra Hecer OTOGpaHHOE, TeHepaTn30BAHHOE, CMBICTOBOE
COLEPXAHME, TO U YTEHUE KAPT MPOU3BOAMUTCS 10 NPUHLKTY BblAENEHMS
TJIABHOTO OT BTOPOCTENEHHOI0, MOCNEeN0BATENbHOIO nepexona oT Y4TeHUs
IlaBHOro K yacTHoMy. [lpu utennn crnemyer npexe scero BBLINENSITh Ha
KapTe 11sa pasnena: 1 — YreHue BHEIUHEro 3apaMouHOro oopmnenus, 2 —
ITEHHE BHYTPEHHETO KapTOrpadnuecKoro coaepxanusi.

1.4.1. Yrenne 3apamounoro odopmienns Kapr

K enewnemy 3aPAMOMHOMY O@OPMAEHII0 OTHOCUTCS BCE TO, YTO pa3Me-
LIEHO OT BHYTPEHHMX PAMOK KapThl K €€ KpasM; K GHYmMpeHHeMy Kapmozpa-
Guneckomy codepxcanuro — Bce TO, TO OrpaHUYEHO BHYTPEHHUMM paMKaMH
JINCTA KapThl.

Paccmarpupast BHewnee 3apaMOYHOe O(hopMIleH e, peKOMeHayeTcs
TIPOBOLMTD YTEHNE B CENYIOIIEH MTOC/IeN0BATEIbHOCTI:

0(OpMIIEHHE CEBEPHOI M I0XHOI PAMKK JHCTa KapThl,

O(OpMIIEHHE 3aMaHON U BOCTOYHO PAMKH JIUCTA KapThl,

XapaKTEPUCTHKU BHEUIHEH, MUHYTHOM, BHYTPEHHEH pPaMOK, KUJIOMET-
POBO# CETKH M HX 0OpMIEHHS.

BhyrpenHee kaprorpaguueckoe CONEp>KaHUE ClIeyeT YUTATh C XapaK-
TEPUCTHKH IIABHBIX 3JIEMEHTOB COIEPXAHUS KapTel, B NOPAIKE ee COCTaB-
JIeHHA.

I oTpaGoTKM HABBIKOB YTeHUs Npenjaraercss NpUMep YTEHUs TOMNO-
rpaguyeckoit kaprot O-36-1-T.

Cesepnas pamka. [Mocepenute u Bolwe BHewHei PaMKH KapTel pa3me-
LII€Ha HOMeHKaTypa incra kaptet 0-36-1-T, T. e. 0603HaueH’e TUCTa KapTh
Ha 3eMHOM asutunicoune. CnipaBa ot HOMEHKIATYphl B CKOOKAax ykasaH
3arJIaBHBIM MYHKT KapTsl — ITaBioBCK.

B xayecrtse 3arnmasHoro I[IYHKTa KapTbl BbIGMPAETCHA [IABHBINA OOBEKT
ColepxaHus KapThl (06beKT, Mo KOTOpOMY JaeTcsl Ha3BaHHe KapThl).

Kax npaBuno, us nsyx PaBHOLEHHbIX 00BEKTOB NPEANOUTEHHE OTHACTCS
PACIIONIOXEHHOMY B LEHTPE JINCTA, B Y3/E BHICLIMX KIACCOR aopor.

B kavecrse sarnasHbIx MYHKTOB KapTbl BLIOMPAIOTCS HACENEHHbIE MTYH-
KTbl, KOMaHAHBIE BBICOTBHI, 03€pa, Ypouuiua u Apyrue oOBEKTBI, KOTOpble
Ha NAHHOM JIMCTE KapThl UMEIOT MiaBHOe 3HaYeHHe, HArISAHBI U JIerKo
onosHaiotcs. Cripasa oT HOMEHKITATYphI, Y BOCTOUHO!! paMKH, pa3MeLiaeTcs
rpud KapThl (cTenedn CEKPETHOCTH); CIEBA OT HOMEHKIIATYPHI, Yy 3ananHoi
PaMKu,— Hannuck «CucreMa koopauHar 1942 rogas. Dro 03HAYaeT, 4To B
OTJIMYHE OT MPEXHHUX KOOPAUHATHBIX CHCTEM TlynkoBckoit u CBoGoaun-
CKOM, MOCTPOEHHbBIX HA 3JLIMIICOULE Beccensi, Ha nannom nucre KapTHI
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[IPUHSATA HOBasi CHCTEMA KOOpAMHaT 1942 r. na s;mncounne P.H. Kpacos-
ckoro. Hyxe HOMEHKIATyphl YKa3bIBAeTCsl O U3AaHUs KapTbl.

FOxuas pamka. [locepeInHe 10XHOM paMKH pa3MelLAIoTCs! YHCJIEHHDIH,
MMEHOBAHHBIA M IMHEHbli MacluTabbl. JIWHEAHbIH MacluTab npeacTaBiIsaeT
coboit rpaduyeckoe M3oOpaxkeHUE YUCIEHHOTO macwiraba kaptel. Tlpu
[IOMOLIM JTMHEHHOTO MacliTaba 1 LWUPKYJisi M3MEPAIOTCSA Ha KapTe paccTo-
AHHMs ¥ TIpHpaLileH s KooparHat. Huxe tuHeiHoro Maclutaba pa3MeLleHbl
nBe Hannucy: «CIUIOLIHbIe TOPM3OHTAIM NPUBEACHDBI HEPE3 10 meTpoB» 1
«BajiTuiicKasi cHCTEMA BBICOT».

[TepBas HALNUCH O3HAYAET, YTO OCHOBHOE CEHEHHME penbeda ropu3oH-
TANAMM NPUHATO yepe3 10 METpOB; BTOPasi HALMMChH O3HAYALT, YTO abco-
JIOTHBIE BBICOTHI TOYEK Ha KapTe OTCYMTHIBAIOTCH OT HYNb-TyHKTA
Kponiranrckoro ¢ytiuroka. Cnpasa oT AWHelHoro Maciuradba pasMelieH
rpaduk 3anioxeHui penseda, TIpeAHA3HAYSHHBIN /I ONpPEAENEHUs YIIIOB
HAKJIOHA MECTHOCTH.

['padyK 3a10XKEHMH COCTOMT U3 ABYX ILIKAT: neBoit — [UIst onpeneaeHus
YIJIOB HAKJOHA B PABHHHHO-XOJIMUCTOH MECTHOCTH U npaBoii — WIS Ompe-
AeJIeHUs] YIJIOB HAKJIOHA B TOPHON MECTHOCTH.

To BelMuMHE 3aIOXEHWIl, U3MEPEHHBIX N0 MEPNeHAUKYNApY MEXIY
COCEXHHMM CIUIOLIHBIMU (TOHKMMM) TOPH3OHTAISIMU HA KapTe B MECTE X
HaniMeHbllero cOmKeHUss Mexiay coboit (no JIeBOt LUKAJie) W MEXIY
COCETHMMHM YTOIILEHHBIMU FOPU3OHTATSIMH (T10 npaBoii wiKaje),onpenens-
IOTCS YIVIbl HAKJIOHA HAa MECTHOCTH.

ClleBa OT YMCIEHHOro MaciTaba Ha KapTe yKaszaHa CXeMa CKIOHEHHA
1 COMMKeHUs: MepianaHoB. JleBee CXeMbl PA3MELLEHA JIEreHN1a O CKIOHEHNH
U COMMKEHUM MEPUIMAHOB Ha TOf CO3NAHMS KapThl, yKa3aHO TroIOBOC
JA3MeHeHue ciToHeHus: MepuanaHoB. Ilo 3TMM JaHHBIM MOXHO BCErla
BBIYMCIIMTDL OTKJIOHEHHME MArHUTHOM CTPENIKM KOMIaca (6ycconu) ot TMHUIA
KOOpAMHATHOW CETKH HA MOMEHT IOJIb30BAHHUA KapToii py OpUEHTHPOBA-
HHUU.

Y BOCTOYHOI! paAMKH [1aHA JIEFEHA O METOE CHEMKH KAPThI (cocTaBne-
HWMM), BPEMEHM MOLTOTOBKM K M3JAHMIO M W3NAHMU KApThl. Yka3zaHsl
dbamMuIuy UCTIONHUTENIEH, PEAAKTOPA KapThl.

B paspbiBe 10XHOI PaMKHM Hall JIETeHIOH O CO3NaHMU KapThi yKa3aHbl
ee BbixonHble marHbie. Hanpumep: B-124-X11-85-W. B nannom ciydac B
o3nayaer MacuiTab kaptsl 1 : 50 000; 124 — nopsaKoBbIi HOMEp HYMEpaLiy
nucta no cbopHoit Tabauue; X11-85 — Mecal M roi U3NaHUA KaprTel, n—
HayaibHag OyKBa Ha3BaHWs TOPOJA, 1€ PACMOI0KEHO Kaprorpaduueckoe
TipeanpuaTye.

3anaguas pamka. [lapairebHO paMmke 06bIYHO HaAHOCATCS TOJBKO
METKHU TeyaTHbIX 6pural, BbITIOMHABUIMX [M2YaTh THpaxXa, B BUIC cTonouKa
Pa3HOUBETHDIX TOYEK.

Bocroynas pamka. Kaxk v 3ananHas paMkd, OHa obbryHO cBoboaHaA OT
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odopwienns. Kak HckmoyeHne, Brons Hee gaercs JereHza B Buae 3—4
CTPOYEK, COLEepXalUUX JONOIHUTENLHEIE CBEAEHHS 06 BeMEHTaX, He I0-
Ka3aHHbIX Ha KapTe, HanpuMep: «[IBUXEHHe aBTOTPAHCIOPTA B BECeHHe-
OCEHHUH MEPUON BHE JOPOr HEBO3MOXHON.

1.4.2. Xapakrepuctuka u oopmiieHe paMoK Kapr

Pamku n 3apamounoe ogopmienne mis TOMOIpaM4YeCKUX KapT CTaH-
AApTHEI M CTPOSATCSA CTPOTO [0 YCTAHOBIEHHBIM o6pa3uam. Ha tonorpagu-
UECKME KapThl HAHOCATCS TPM BUAA PaMOK: BHYTPEHHHe, MUHYTHBIE U
BHEUIHUE.

Bryrpennue pamku. Ouu OTpaHHYMBAIOT BHYTPEHHEE Kaprorpaduye-
CKOE COlepXaHue M MpeCTaBIAOT coboil oTpe3ky Iyr MEpPUIHAHOB M
nNapajnenei. B yriax BHyTpEHHHX paMOK YKA3bIBAIOTCS HX reorpaguyeckue
KOOPIUHATHI.

Munyrneie pamku. Dti pamku COLEPXAT ONpeleNIeHHOE YUCIO MUHYT
(rpazycoB), Ha KoTOpbIe Pa3s6UTHI Mo LIMPOTE W RONroTE JMCTHI TOMOIpa-
(bHYECKHX KapT, M NPeACTABASIOT cOBOli Yepe]oBAHNE 3ATUTHIX U HE3ATHTHIX
OTPE3KOB BJIOJIb BHELIHUX PAMOK.

Kaxmas MunyTa pa36uBaercs Ha LecTs TIPOMEXYTKOB I10 IECATh CEKYHU,
MuHyTHbIE pamky npeiHasHAYeHbI L5 GbICTPOro ¥ TOYHOTO OTpeaeeHH S
reorpa@uuecKUX KOOpAMHAT JIOGBIX TOYEK BHYTDH JIMCTA KapThl.

Crenyer moMHHTD, yTO Pa3MEPbI MUHYT 110 LIKPOTE M JOJTOTE pasHble.
B ceBepHOM ¥ BocTouHOM TIONyIIapHH 3a/IMBAIOTCS BCE HEYETHBIE MUHYTHI,
B I0XXHOM U 32ITafHOM MONYLIAPHU 3ATUBAIOTCS YeTHbIE MUHYTHI.

Buemmnue pamku. OHY NpeHA3HAYE HbI AnsA OpUAAHUA OPUTHHANY KapThl
3CTETUYECKOro M 3aKOHYEHHOTO BHIA.

K nonsim kapte! B uensix skonoMHoro pacxonoBaHus Kaprorpaduyeckoii
OymarH, yno6¢TBa monb3oBaHUs KapToi, obecreyeH ss BO3IMOXHOCTH npo-
U3BOLMTb BNEYATKY B TUPAXH KAPT MpenbSBISIOTCS cienyioutue tpebosa-
HHUS:

ToN14 Ha TonorpadUIecKMX KapTax JOIXKHbI 6BITh He MeHee 5 MM U He
Gonee 10 MM OT KpaitHUX Hammucell Mo paMKaM KapThl,

Ha TTOJIAX KapThl JOJXHBI OBITh HAHECEHB! METKH Paspesku THpaxa;

TI0JI1 Ha BCEM THPAXE KapThl JOMKHBI GbITh MO BCeM YETHIPEM paMKaM
ONMHAKOBBIMH. OTKIIOHEHHS pa3MepoB 1ofieil He HOJDKHBI NPEBLILIATL 1 MM.

1.4.3. Koopaunataas cerka TonorpagH4eckux Kapr

Ha Bce xpynHoMmaciuTabHbie TONorpauueckue KapThl HAHOCHTCH KO-
OpAMHATHas (KMIOMETPOBasi) ceTKa JUTs ONpEAENeHUs] KOOPAMHAT TOYeK
WM HAHECEHHs ToueK Mo KoopauHaraM. Ipu stom pasjuyaioT ABa BUAA
KOOpIHHATHBIX CETOK: KOOPAMHATHYIO CETKY BHYTDY JIMCTa M KOOPIMHAT-
HYIO CETKY CMEXHOIi (coceaHeil) 30HBI.
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KoopauuaThas ceTka BuyTpu aucta. CeTka BHYTPY JMCTA HAHOCHTCS
yepes | KM juIsi Kapt Macutabos 1 : 10 000—1 : 50 000, yepe3 2 ¥ 10 kM —
q1g Kapt Macmraos 1 : 100 000 u 1 : 200 000. Ha kaprax maciurabos
1 : 500 000 u 1: 1000000 kunomMerpoBasi ceTKa HE HAHOCUTCA.

KoopaMHATHAS CETKA CMEXHOI (cocenneii) 30HbI. DTa ceTka HAHOCUTCS
B BUJE BHIXOHXOB KWIOMETPOBbIX JTMHMA Ha BHEWHWE PaMKH JHCTA KapThl
¥ MPENHA3HAYEHA JUTS ONpelleSieHUs] KOOPAMHAT TOYEeK WK HaHeCceHMsT HX
110 KOOPAMHATAM HA JIUCTHL KApT, PACNONOXEHHBIX HA KpasiX COCCIHNX SOH.
TlocepenyHe ¥ B paspbiBe BHELIHHX PAMOK YKa3blBAIOTC HOMEHKJIATYpLI
coceHUX (CMEXHbBIX) JIMCTOB KapT. Mexay BHYTPEHHUMH U MMHYTHBIMH
PAaMKaMM HAHOCSITCS BbIXOJIbi KOOPAWHATHOM CETKU H X ouK¢poBKa.

Ha 6iuxaiiunx KOOPAMHATHBIX JHHUAX OT YIIOB paMoK — abcuuccax
© yKasbIBAeTCH MX yIAJICHWE B KMJIOMETPAX OT 9KBATOpa. Ha NPOMEXYTOYHBIX
JIMHMSIX — COKPalllEHHOE YKa3aHUE JeCATKOB M €NUHHU KHJIOMETPOB.

OuudpoBKa OPAMHAT NPEACTABSAET c000f yCIOBHOE YIAICHUE KUAO-
METPOBbIX JITHUH CETKH OT OCEBOro MeprinaHa Kaxpoii 3oHb1. Ha bninxai-
LLIAX OPAMHATAX OT YIJIOB PAMOK KapThI YKa3biBAaeTCsl HOMEP 30HbI, B KOTOpO#H
[OCTpoeHa KoopaWHarHas cerka. Hanpumep: opauHaty 12320 cnenyer
yutaTh TaK: 12 — Homep 30HBI, 320 — ycioBHOE yaaneHue OpRWUHATHL B
KHJIOMETPAX OT OCEBOr0 MepuIMaHa 12 30HHI. Taxum oGpazoM, AEHCTBH-
TeTbHOE YAANEHME OPIMHATHI OT OCEBOTO MepHIMaHa 12 30Hbl COCTABHT:
320 xm — 500 kM = —180 KM.

Ha xaprax mo BHYTPEHHUM PaMKaMm YKa3plBAlOTCH HAIMpPaB/ICHWA W
KIIOMETPAX XXEE3HbIX, WOCCEAHBIX ¥ YAYYILIEHHBIX IPYHTOBbIX AOPOr 110
KPYITHBIX Xe/e3HOIOPOXKHBIX CTAHLIMA H HACEJIEHHDIX MYHKTOB. Hanpumep,
Bri6opr 35 KM.

CieyeT MOMHMTD, YTO KIWIOMETPAX XEJIE3HbIX OPOT U3MEPSETCs OF
repeceyeHuss AOPOrk ¢ BHYTPEHHEN PaMKOIi KapThl 10 XEI€3HONOPOXKHOTO
BoK3aia (JEMO CTAHUMH), IOCCEHHBIX 0POr — OT PaMKH 10 3NaHud TlaB-
AOYTAMTA.

1.5. Tonorpaduueckoe onucanne (4TeHue)
BHYTPEHHEr0 KapTorpagpuyeckoro CofepKRaHus

B kavecTBe NpUMepa OIMCaHMs KapTorpaguyuecKoro conepxanus Kap-
THI BO3bMEM BapHAHT YTeHHUsi y4eGHO# Tonorpadu4ecKoli KapThl Y-32-64-T
(Kpuurod).

HaceneHubie MyHKTbl. CaMbIM KpYTTHBIM HACEJIEHHBIM NYHKTOM Ha IMCTE
KapThl ABJIAETCA HaceJeHHbIH NYHKT CEbCKOro THna — pailoHHBIA LIEHTD
Kpuurod ¢ uncnom 18opoB 105 1 XKene3HON0pOXHOM! cTaHiuue#d TOro xe
Hazsanusl. [Inanuposka Kpuiroda npuypoyeHa K HanpasieH1sIM ABYXIIyT-
HOM W OIHOMYTHOI XeNEe3HbIX HOpOr, YCOBEPIUIEHCTBOBAHHOIO II0OCCE,
1HOCCE 1 Yy4ileHHO IPYHTOBOI LOPOTH. 3acTpoiika KBapTanoB KaMeHHasd,
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TLIaHUPOBKA CUCTEMHAs, NpaBuibHas. B Kpuurode mmuoro dpyxToBBIX
Cal10B, UMeeTC KOXEBEHHas $habpyka, 3aBox nepepaGoTKu dpyxkroB, Xe-
JIE3HONOPOXHAS CTAHLMS, HNEKTPOCTAHLIMS, IUKOJEL, GONbHILA, TAMSTHY-
KM, KaMEHHbIH KocTen. HaceneHue 3aHATO oBCAyXMBAHYMEM HA3BAHHLIX
NPEnNpPUATHH, CeJIbCKUM XO3AHCTBOM, BblpalliMBaHUEM GPYKTOB U OBOLILE].
K ceBepy ot cena pacrionoxeno CTapoe 00YCTPOEHHOE KIIAAGHILE C KHPXOIL.
B cene Tpu kamenHbIx Mocra. [0 6aMxKafLIuX XeJIE3HONOPOXKHBIX CTAH-
unit — Axum u BogenGepr — cootserctBenHOro 84 U 45 KM.

Ceto pacroloXeHo Ha BOCTOYHOM CKIIOHE XpebTra, HamnpaBleHHe 3a-
CTPOWKH BBITSIHYTO BAOJb XPe6Ta Ha I0r0-BOCTOK. BBICILAs oTMeTKa BBICOTBI
cena — 92 M, Husmas — 28 M. BocToyHee cena MPOTEKAET HECYNOXOMHAas!
p- T'ecte. Ee nonuua wmpoxas, He3abojioueHHas1, Gepera naBHble, o6ca-
KCHHBIE XBOWHBIMU [EPEBBSIMH, SIBIAIOTCS MECTOM OT/BIXA HACENCHMUS.
BonocHabxenue cena BononposoaHoe (u3 p. Tecre).

[lpyrue HaceneHHbIE ITYHKTHI TAKXKe CETHCKOrO THIIA C MEHBLIUM YKHCIOM
ABOpOB, Kojebmtoummest ot 5 1o 72. NnaHnposka CUCTEMHas1, IPUYPOUEH-
Hast K Joporam, HMCTOYHUKAM BOAbL 3acTpoiika HaceleHHbBIX MYHKTOB
TOBCEMECTHO KaMeHHasl. B xaxmoM HaceneHHOM mnyHkTe KOCTeNBI, KIIajl-
OuiLa, cansl.

Mopoxunas cers. Ha xapte ona npecTasneHa xenesHbMu Joporamy,
TYCTOM CETBIO IUOCCEHHBIX M YNYYILEHHBIX TPYHTOBBIX gopor. Joporu
XOpOLIO NPOGUIHPOBAHDL, TIPSIMOIUHENHDI, MOKPBITHI NPerMYLIEeCTBEHHO
acanbToM. Jopors HU3IKX KJIACCOB IOYTH OTCYTCTBYIOT. Ha Beex kiaccax
A0pOr MHOTO JOPOXHBIX COOPYXXEHMIA.

Tupporpadms. Teppuropuio aucra KapThI NIEPECEKAIOT C CeBEPO-3anana
Ha I0Tr0-BOCTOK HeCynoXonHbie pexu Octapar, A6nax u Fecre. TToiiMbI pek
LIMpOKUE, Mano3abonoyeHHble. XapakTep TeueHus TUIABHBIA, CKOPOCTH
TeueHus 0,6—0,8 m/c, wmpuna pex konebnercst or 5 go 10 M, mry6una
penko mnpesbiraer 1 M. JIHo mecuaHoe. Y kaxuoit peku 2—3 TIPUTOKA.
Peunas cucrema mpepoBummas. Pexn uMeioT MHoro MOCTOB, TUTOTHHBL
MCKYCCTBEHHBIX BOXOXPAHMIHLLL. OHHU XOPOLIO OKYJIBTHBHPOBAHBI, o6caxe-
Hbl NCPEBbAMM, OOYCTPOeHBI miskamu. [MaBHOM pekoii sBisieTcs peka
Ocrtpar. I[Iputokamu ee sBAAIOTCS peku Abax (BriazeHue y cena Bepxaysen)
u Tecre (Bnamenue Ha 10 KM 10XHee CEBEPHOIl paMku). BTo — cpegHens-
BIWIICTBIE THIMYHBIE PABHUHHBIE PEKU, ¢ GONBIIMM YHCIOM MEAHIp, ¢
ITMPOKMMU nonHamu. Ha pexe AGrax BeicTpoeHa MIIOTHHA, obpa3sylomias
npya 3albll; BTOPOE HCKYCCTBEHHOE BOIOXpaHUJIMILE PACHONIOXEHO ¥ cea
Bepxaysen. O6a BonoeMa sIBISIOTCH WCTOYHHKAMK BOLOCHA0XEHNS U BEI-
PabOTKU 3MEKTPOIHEPTHH.

Pesnedp. Ha Tepputopun aucra KapThl pesbed paBHUHHO-XOIMHCTBIIA,
C ITaBHBIMM OKPYDJIBIMM BEPUIMHAMM M IIMPOKUMH JOTMHAMH. Banok u
OOpLIBOB Majio. AGCONIOTHBIE BBICOTHI BBICIIMX ToYeK okono 100 M,
HU3WHKX — 10 30 M. KpyrusHa ckatos penseda He npesbIuaeT 8°, ckaTh
€/1a00 pacy/iEHEHE!.

Iloysenno-pacTurensublit noxpos. OH Ha KapTe NpeacTaBieH [SITbio
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JIECHBIMH MaccuBamy 1oianbio 1o 300—350 ra, paBHOMEPHO YAUIEHHBIX
apyr ot apyra. OKONO HAaceleHHBbIX TNYHKTOB MMEIOTCS Cambl, MALUHU,
BBITOHBI, B TIONMaX peK — JIYToBast pacTUTENbHOCTb. bojiota BeTpevarores
B TPEX MECTAX B IMOMMAaX peK MJIoIabio, He npesbiuatoiieil 50 ra. B jiecHbIX
MaccuBax npeobaaonine Noposibl IepeBhEB — €llb, COCHA, bepesa. Cpen-
HAs1 BbicoTa AepeBbeB — 20—235 M, cpeqHas TommHa 20—25 cM, cpentee
paccTosiHME MEXIY CTBOJIAMM AEPEBLEB — 6 M, MeX1y KpoHamu — 3 M. Jlec
YXOXKEHHBI, YUCTBI, XOPOLLO pa3BUTa CUCTEMA MIPOCEK LUMPUHON He 6oJlee
4 M. B MaccBax oTCyTCTBYET ropensiii Jiec, BBIPyOKU, HU3KOpOCiast pacTH-
TeJIbHOCTb. ’

1.6. IIpsmMoyroabHbie KOOPAHHATHI

MMpsvoyronbHas cUCTEMAa KOOPAMHAT (IIPSIMOYTOJIBHBIE KOOPAMHATDI)
OCHOBAHa Ha olpene/eH|uH 00 TOUKH Ha TMIOCKOCTH OTHOCHUTEIBHO JIBYX
KOOPAMHATHBIX Oceil — abcunucesl ¥ OPAMHATDL.

H3BectHO, 4TO YacTh [IOBEPXHOCTH 3€MHOTO 3/UIMIICOMAA C Iolepey-
HHKOM, PaBHbIM 55 KM, MOXHO MPHHATD 32 MIOCKOCTh, TAK KAK OTKJIOHEHHE
WIMHBIL 1yri B 30 MUH Ha 3KBaTope OT ee KacaTenbHOM OyIeT COCTaBIATH
1,5 M. Ecnu xe B3gaTh 6-rpajiyCHyI0 30HY Ha 3JUTUIICOUIE, TO OTKIIOHEHHE
UIMHBI OyTH Ha 3KBatope oT ee KacareibHoW coctaBuT 510 M. Takoe
3HAYEHHE MCKAXEHMs MIMHbI IYTH TpH IMepeHoce €€ Ha TUIOCKOCTb He
YIOBJIETBOPAET TPeGOBAHMSAM TOYHOCTH M3MEPEHMIT Ha Tonorpaduyeckoi
KapTe. 3HAYUT, NIpY KaprorpadupoBaHUM OOUIMPHBIX TEPPUTOPUA KPUBU3-
Ha 3eMau Heu3beXHO NMPUBOAUT K 3HAUMTE/IBHBIM MCKaXEHUSAM Ha KapTe.

OHAKO eciiu Ty Xe Ayry B 6° CipoeKTHpoBaTh Ha DOKOBYIO MOBEPXHOCTD
TONEPEYHOro LWIMHAPA M 3aTeM Pa3BEPHYTH HA MJOCKOCTb, TO HCKAKEHUE
JUIMH KpaiHuX Touek ayru B 6° 1o skeatopy cocrasut 0,0014, a niowaneit —
0,0027 or ux ucTMHHOro 3HaYeHusA. TakuM oOpazoM, IPUMEHEHHWE KaApTO-
rpaguyecKoil MpoeKUHK MO3BOJISAET 00eCcneYnTh MOrPEIHOCTH B M3MeEpe-
HUAX MIMH W IUioilazeil Ha tonorpaduyeckoil Kapre B mpenenax
6-rpamycHOi 30Hbl 3HAYUTEIBHO MEHbILIE NTPEIENbHOIM TOYHOCTH MacluTada.
TostoMy mist nocTpoeHust TonorpadMuecKuX KapT Ha 3eMHOM DJUTUTICONIE
Sepyr 6-rpanycHbie cepHyecKHUe NBYYTOJbHUKH (30HBI) U MEPEHOCAT UX
Ha TUTOCKOCTD, T. €. IIPUMEHSIOT PABHOYIOJIbHYIO MONEPEYHO-LUIMHAPHAYE-
ckyto npoekuuio laycca-Kpiorepa (puc. 1.5).

CyTb HIPOEKUMU COCTOUT B TOM, YTO Kaxzaast 6-rpagycHast 30Ha CTPOUTCS
Ha OTHENbHOM KacareJqbHOM ITonepeyHoM UWauHApe. JIMHUM KacaHus
TPOXOIAT I10 CPEAHMM MEPUAMAHAM KaxX0H 30HbI (OCEBbIM MEPUIUAHAM).

BokoBbie MoBepXHOCTH HUUIMHIAPOB Pa3BepTHIBAIOTCS HA IMJ1OCKOCTD,
BCNIEACTBHE YETO MNOJy4aloTcst M300paxeHMs 30H B mpoekuuu. OceBoil
MEPUAWAH U 3KBATOp B KAXIOii 30HEe M300paxaloTcsi B3aUMHO MEpHEHAN-
KYJIAPHBIMUA JTUHUSAMK. Bce ocTaibHble MEPUIIMAHBL M TIAPAUIENH KPUBEIC.

B kaprorpaduun npUHATO HyMepoBaTh 30HbI apabckuMu Hudpamu ot
I'punBHYCcKoro MepuavaHa Ha BocToK M Ha 3anan ot 1 no 30. IlpuHsartas
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Puc. 1.5 3oHa 8 npoekunu Maycca-Kpiorepa

HYMEPAUMS MO3BOJISAET OHPENEASTh 30HY, B KOTOPOM MOCTPOEHD! NPIMO-
YIOJNbHbIE KOOPAHHATEI.
[ToHsATHE «KONMOHHA» PABHO3HAYHO 30HE, HO CYET KOJIOHH MPOU3BOIUT-
Cs OT MEPUIMAHA, NIPOTHBOMNONOXHOTO [PHHBUYCKOMY, T. €. OT MEpUANAHA
180°, ¥ CITYXHMT IS yKa3aHMsi HOMEHKJIATYp TOTorpacdH4eckKux Kapr.
YroGel nepeiTH OT HOMEpa KOJIOHHBI K HOMEDPY 30HBI MM HaoGopor,
IOCTaTOYHO MPOU3IBECTH MOACYET MO GOpMyam:
IUIS. BOCTOYHOI'O MOJyLIapHs

N =N, + 30,
IUTSL 3a11aQHOTO MOYLIapys

N, = N,— 30.

B kaxnoit 3oHe I'aycca-Kpiorepa ocsaMu KOOpIMHAT CIyXar IBe B3anM-
HO MNEpreHOUKYIApPHBIE MpsAMBle: H306paXeHHe OCEBOro MeEpUAHaHA U
9KBaTOpa HA IUTOCKOCTH. 32 OCh X MPUHST oceBoil (cpenHuit) MepuanaH
30HBI, 3a ocb Y — JAMHHMA 3KBaTopa.

3a HayaIo cyeTa KOOPAMHAT B KAX0M 30HE MPUHATA TOUKA Mepeceye-
HHA OCEBOro MepUAHaHa ¢ 3KBaropoM. TakuM oGpa3zom, NooXeHHe 1000
TOYKH B [IPEAENaX 30HbI Ha MJIOCKOCTU ONpeleNiseTcs ee NpAMOYrolbHbBIMU
KoopauHataMu X u Y.

Kaxnas 3oHa umeer camocTosiTesbHOE, aBTOHOMHOE TTOCTPOEHUE KO-
OPOMHAT Y H3YaI0 UX CYETa.

Cucrema koopmunat Iaycca. B omivume or cucremsl koopauHar [e-
Kapra B KapTorpagpuu npuHsTa cucreMa KoopauHar aycca (c nepesepHy-
THIMU OCAMH) (puc. 1.6).

3pech abeuucca X — 3To paccTosiHMe OT IKBATOPa 110 TOYKH, OPIAMHATA
Y — paccTosiHMe OT 0CeBOro MepuaMaHa 0 TOYKH.
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B ceBepHOM mojymiapuu abCLMCChl HMe- X
10T TIOJIOXHUTENBHBIE 3HAYEHHUS, B I0)KHOM MO-
JyIIApUK OTpUlIaTeNbHBIE 3HAYeHUsT abcHuce
He YKa3blBAIOTCA, 4 CTABUTCS MOSCHUTE/IBHbIHA
uHaeke S. X, = 5435863,0. X X

Takas 3anmMch o3Hauaer, yro abciucca -y +Y
OTCYHTHIBAETCA K 10TY OT 9KBATOpA.

YT06BI HE MMETD AEJI0 ¢ OTPULIATEABHBIMU
3HAYEHUSIMH ODAWHAT TOYEK, PACIIONOXEH- 0
HbIX CJIEBA OT OCEBOT0 MEpHIUAHA B KaXIo Y
30He (YTO BbI3BAIO OBl GoNblLIME HEyaOOCTBA
¥ OIUHUOKY NpH BBIMHCIEHHHM KOOPAWHAT), B
reoIe3uy yCIIOBHO MPUHATO CYUTATh OpAUHA- x X
Ty OCEBOro MepMIMaHa B KaXIOH 30He 3a Y Y
500000,0 M. BBeeH1e TaKoro ycjioBUS 03BO-
JIIET: BO-TIEPBBIX, MIEPEHTH TOJIBKO K NONOKH-  py ¢ |6 Hanpannenus Koop-
TeJIbHBIM 3HaYeHUAM OPIMHAT B KO0 30HE; JUHATHBIX Oceil
BO-BTOPbIX, IPUBECTH K YBEIUYEHHUIO abco-

JIOTHBIX 3HaYE€HHI OpAMHAT cleBa HampaBo. Takue OpIMHATHI HA3LIBAIOT
YCAOBHIMU WIIH Npeodpa30éanHuMU.

Tak KaK OflHHAKOBble OPAMHATHI TOYEK MOTYT OBITH B KaXa0ii 13 60 30H,
Ha KOTOphIE pa3feiieHa 3eMHasd IOBEPXHOCTb, TO MNPHUHATO YKa3bIBATb
BIEpENy OpAHMHAT HOMEp 30HBI, B KOTOpOil HcyucisoTed opauHaTel. Ha-
npuMep, KOOPAMHATHI TOYKH, Haxoxnsuleicss B 12-i 30He, 3anMCHIBAIOTCA
rak: X = 5986325,0, Y=12316175,0; B 6-ii 30He I0XHOro MNOJyLIApUA
cooTBeTcTBeHHO X, = 5934575,0, Y= 6516175,0.

IMpu 3anyucu MOMHBIX MPSMOYTOJIBHBIX KOOPAMHAT CIENyeT [MOMHMTD,
YTO:

abcuucchl ToYeK — BCeraa JeHCTBUTENbHBIE BEIMYMHEI, O3HAYAIOLIUE
yIaleHUss TOYEK B METpax OT 3KBaTopa, 3aluCaHHble CEMHU3HAYHBIMH
yucnaMu 1o 3angaroil. Hanpumep, sanuch X'= 5966325,0 o3Hayaer, uTo
JAHHAs TOYKa yJaJIeHa OT 3KBaTopa Ha 5966325,0 wm;

OpIMHATHL TOYEK — BCErAa YCIOBHBIE BEJTMYMHBI, O3HAYAIOLINE yHase-
HUe TOYEK B METPAX OT OCEBOTO MEpUAMAHA TOH WIM UHOM 30HBI, 3aNIUCaH-
Hble CEMU3HAYHBIMU HMJIM BOCBMHU3HAYHBIMM 4YHUCJIAMH OO 3aNSTOMH.
Hanpumep, B 3anuck U1 TOYKK ¢ opauHatoit Y= 12316175,0 uudpa 12 —
HOMEP 30HBI, 4 YACIIO, OCTABLIEECsH MOCIe OTHATHS HoMepa 30HBI 316175,0,
O3HAyYaeT, 4To JaHHass TOYKA PacITOIOXEHa OT OCEBOr0 MEPHINUAHA YCIOBHO
Ha 316175.0 M BieBo, ee JeHCTBUTENBHOE YAAJIEHUE COCTARISIET:

316175,0 — 500000,0 = — 183825,0 M.

J11 TOUKHM ¢ opauHaroi Y= 6516175,0 uudpa 6 — HoMep 30HbI, YUCITIO
516175,0 — ycnoBHOE yaleHHe TOYKM BIIPAaBO OT OCEBOTO MepUAMaHa 6-if
30HBI. JleficTBUTEIbHOE YAAJICHUE 3TOMH TOUYKHU

516175,0 — 500000,0 = +16175,0 M.

Jna onpeneseHUs Mo OpAK¥HATE HAXOXICHUSA TOYKHU CIpaBa WIH clieBa
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P uc. 1.7. OnpeneneHue npeobpazoBaH- P uc. 1.8. Cxema xoopanHaTHoi
HBIX OPOWHAT TOYEK B 30HE CETKH B 30HE

OT OCEBOI'O MEPUANAHA 30HbI CIEAYET CPABHUTD YHC/IA, OCTABLUMECH MOCTIE
BLIYUTAHUS U3 HUX HoMepa 30H ¢ BenuuuHoi 500000,0 M. Eciu a1H yncna
meHnbiue 500000,0, To oHM MPUHALUIEXAT TOYKAM, KOTOPLIE PACIIONOXEHBI
C/ieBa OT OCEBOI'O MepuauaHa, eciu 6ombie 500000,0 — To Toukam cnpasa,
eciu pasHbl 500000,0 — To Toukam, pacnoOXeHHBIM Ha OCEBOM MEpUIH-
aHe. Jloka3aTenbCTBOM 3TOTO CIYXHUT puc. 1.7.

3nech Touka (0 o3HaYAET HAYalIoO cyera KOOpOMHAT B 12-i 3oHe. Yncia
+ 833963,0 1 — 833963,0 03HAYAIOT HEHCTBUTENBHOE yNANEHUE KPAHUX
CUMMETPHYHBIX TOYEK 6-11 30HBI Ha aKBaTope. X paccYMTHIBAIOT HA OCHOBE
TOro, yto ayra B 1° Ha akBarope paBHa 111321,0 M. Torna opauHaTa Toyex,
yIaJieHHBbIX Ha 3° OT oceBOoro MepuanaHa, 6yuaer pasHa 833963,0 M.

Taxk kak Hauano cyera opaMHaT U3MeHeHo Ha 500000,0 M (Haubonee
NOAXo[sllee OKPYIJIEHHOE YMCJIO), YCIOBHBIE YAANEHUS 3THX XE TOYEK
OynyT coorBercTBeHHO 166037,0 1 833963,0 M.

Kunomerposas ceTka B 30He. [l onpeeneHys ¥ HAHECEHUs TOYEK T1O
NPsIMOYTOJIBHBIM KOOpAMHATAM Ha Toriorpadyuyeckie KapThl HAHOCHTCS
Koopounamuas (Kuromemposas) cemka. DTO — CeTKa KBaApaToB, o6pazo-
BaHHasg JTMHUAMU, NapaUie]bHBIMH ocaM X u Y (puc. 1.8).

JIunun koopauHaTHOM CeTKH ¢ GOJBIION TOYHOCTBIO HAHOCATCS Ha
KapTy yepes 1, 2, 10 kM ¥ npegHa3HayeHb! JUIS ONPEAETEHUS TPAMOYTOJb-
HBIX KOOPAMHAT TOYEK, LEeNeyKa3aHUs, OTAEIbHbBIX H3MEPUTEIbHBIX paborT.

Mo Ttabn. 1.5 onpemensioT YacTOTy KHIOMETPOBOW CETKM IS KapT
maclurabHoro psiaa.

OundpoBKa KHIOMETPOBBIX JIMHUI, BLHIpAXEHHAs B KWIOMETPAaX OT
3KBATOpa WJIK OCEBOTO MEepHINaHa 30HBI, NOAMMCHIBAETCH HA HX BBIXOZAX
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MeXy BHYTpPEHHEl M BHelHeH paMkaMu; oitudposka abcuucc — Ha 6o-
KOBBIX paMKax, OPAWHAT — Ha }0XHOH ¥ CeBepHON paMKax.

[MepBble KUTOMETPOBbLIC JIMHUU OT YIJIOB PAMOK KapThl MOAMMCHIBAIOT
[IOJIHOCTBIO, MPMYEM MEpBbie ABE UUQPbl (MHOTAA TP JUIS OPAMHAT) —
MEJTKUM WPUGDTOM, IBE NMOCIEAHHE — KPYIMHBIM; OLU(MPOBKY IIPOMEXYTOY-
HBIX KWJIOMETPOBBIX JIMHUIA TONNMCHIBAIOT COKPALIEHHO (IECATKH U eln-
HULB!I KIWIOMETPOB), YTOOBI U30eXaTh ITOBTOPEHUH U HE 3arpyXarb Kapty
M3JHUIHUMHY O003HAYCHUSIMU.

Tab6auga 15 YacTora KWIOMETPOBONH CETKH WA KapT macurabuoro paja

) Macwtabbl Ha kapre, cM _[ Ha kapre, KM B

1 : 1000000 KuiomerpoBast ceTka He HAHOCHTCSI

1 : 500 000 }

1 :200 000 5 10

[ :100 000 2 2

1 : 50 000 2 ]

1:25000 4 1

1: 10000 10 |

[Tepsas uudpa U3 ABYX MAIEHbKMX WIM [BE NepBbie UUGPBI U3 TPeX
MUIEHbKMX B OLU(POBKE NTOTHBIX OPAMHAT BOIM3H YIIIOB KapThl O3HAYAIOT
Homep 30Hbl. Homep 30HbI, yKa3aHHbIA B Op/iiHaTax, Bceria MeHbUIE Ha
yucio 30, yeM HoMep KOJOHHBI, YKa3aHHbI B HOMEHKJIATYpe.

Vv 1.1. /lns onpeneneHust NpsiMOYrojbHbiX KoopauHat X u Y Touyek
M3MEpPSIOT LUPKYJIEM WM TMHENKOU TTpupatieHust AX v AY ot Ovkaiinx
KIJIOMETPOBbIX JIMHMI CETKM [0 TOUEK ¥ MEPeBOASAT HX B MACLITA® KapThl.
3HayeHus U3MepEHHBIX AX 1 AY B MeTpax JONMUCHIBAIOT K MOJIHBIM 3Haye-
HUsSIM X 1 Y 6anxkaifiuux KuaoMeTpoBbiX Junuit. Hanpumep, mia onpene-
jeHus abcumccbl X B TOUKE B K IOJHOMY 3HAUYeHHIO Onvxanulen
KOOPAMHATHOM NuHUM 5604 KM npubGaBasiioT (IOTNUCHIBAIOT) U3MEPEHHbIC
B MaciuTabe AX = +504,0 km. Monyyator X = 5604504,0. [Ins onpenenenus
OpAUHATHI Yj B TOUKe B K MOJHOMY 3HaueHu10 Ginxaiiueil KoopAUHATHOM
AMHUM 65212 KM npubaBIsIOT (LOMUCKHIBAIOT) U3MEPEHHDbIE B MacluTabe
AY=+4663,0 m. MMonyuator Y= 6212563,0 (puc. 1.9).

B cnyuae, koraa npupaiuetiuss AX U AY usMepsiorcs oT OMHXaNILMX
KWJIOMETPOBbIX IMHUI, PACTIONOXEHHBIX ceBEPHEE ¥ BOCTOYHEE TOYKH, UX
3HAYEHUS BLIYUTAIOTCA U3 IONHBIX 3HAYEHUI KOOpAMHAT X' ¥ ¥ 3TUX NUHUKA
B Kunomerpax. [1penenbHoi oUIMOKO#R IS HAHECEHHS WIH CHATHSE KOOp-
AMHAT ToueK Ha Torniorpaduyeckoil Kapre sBasieTcsl BeJMyMHa He bojee
0.2 MMm.

U131 Toro 4Tobbl 06eCMeYUTh TAKYIO TOMHOCTh B OTIPENETCHUU TIPIMO-
VIOJNBHBIX KOOPAUHAT, Kaprorpadbl npu paboTe HCHONbL3YIOT 1T U3Mepe
HHI1 MUKPOLIUPKY/TH U JIMHEAKH ¢ HAHCCEHHBIM HOIIEPeYHbIM MaciTabom
McronbioBaHye oBbIUHbIX JIKHEEK, KOOPAUHATOMEDPOB, TUHEHHbBIX Maclli-
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Puc. 1.9. Pacnonoxenne u oundpoBKa IMHUI KOOPIMHATHON CETKM Ha Kapre.
TIpumeps! Mo onpeneneHnIo NPSIMOYTONLHBIX M reorpaduuecKux KOOpAHHAT:
KOOPIMHATHAs ceTKa 6-if 30HbI;

~—-——- KOOp[MHATHas ceTKa 5-if 30Hbl; | : 25000
-------- MMHYTHasi ceTka

TaboB, KaK NMpPaBuIo, He obecreynBaeT TpebyeMoil TOYHOCTH OfpeeTeH s
KOOPAHHAT.
Ha puc. 1.10 naHo uzobpaxeHue THHENKH ¢ nornepeyHbiM MaciiTabom
1 TIPKMEPBI OMpele/ICHUsA PACCTOSIHHUIA B pa3HbIX MacluTabax.
Koopaunatian (kunometposas) cerka cMexurix 30u. [Ipy coeunenun
JIMCTOB KapThl B MpeAeNax ONHON 30HBI OXHOMMEHHBIE KHJIOMETPOBbIE
JINHUKA COCEHHUX JIMCTOB TOYHO coBnanaioT. Ha rpaHnuax 3oH kunomeTpo-
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Puc . 1.11. Mepexpripaloiuasicss KMIOMETPOBast CETKA CMEXHBIX 30H

Bble JIMHUU COCEAHUX JIMCTOB PAcIIofiaraloTcs 110l HEKOTOPBIM YIIIOM, U UEM
OHH CEBEPHEE 1 10XHEe 3KBATOPa, TEM BETHYMHBI YIJIOB CTAHOBATCS GOIBLIIE.
Jlnsa Toro 4to6el 06ecreYrnTh BO3MOXKHOCTE paboThl Ha JIMCTAX TOIO-
rpaduyecKuX KapT, HAXOAAIMXCH B CMEXHBIX 30HAX, HA X BHEITHUE PAMKHI
HAHOCST KWIOMETPOBYIO CETKY CMEXHBIX 30H B BUAE BbIXOLOB KOOPIWHAT-
HBIX JIMHMIL, T. €. IePeKPHIBAIOLIYIO KIWIOMETPOBYIO CeTKy (cM. puc. 1.9).

V 1.2. PaccMoTtpiM 3a1ady no nepekpbliBaloleit cetke (puc. 1.11).

ApTHLIepHiicKas NO3UIIMA paciionoxeHa B Touke H 5-if 30HBL Heo6-
XOIKUMO:

1) B KoopauHarax 6-# 30HBI BBIYUCIIUTD LETb, HAXOASLYIOCH B TOUKE
E 6-i1 30H8bI

2) onpeenuTh IIOBOPOTHBIE TOUKH TPACChl TA30POBOAA, PACTIONOXEH-
HOTO B CMEXHBIX 30HaX.

PeureHue . s Toro yroObl ONPEACHNTD NIPAMOYTOJIbHBIE KOOPAK-
HaThl TouKM E B KOOPAMHATAX 5-1 30HBI, CJIeNyeT BbIXOAbl KOOPAMHATHON
CETKH S5-Il 30HBI, HAHECEHHBIE HA BHELIHHE PaMKH JiucTa ¢ TouKoit E 6-i
30HBI, COCAMHUTb JWUHUAMM. ISl 3TOrO0 Hamo NPWIOXHTb JIMHEHKY K

31



6212 13  BRIXONAM KMJIOMETPOBBIX NHHMIE
56{07 1000 |or a0CUMCC M OPOMHAT C ONMHAKOBOM
OUMGbPOBKOIf, MPOYEPTHTHL KapaHIa-
800 oM OaMxailine KUIOMETPOBbIE
JIMHUHM BO3JE TOYKH, CHATH OT HUX
npupameHns AXu AY v sanucats ux
TOJIHbIE TIPSIMOYTOJIBHbIE KOOPAUHA-
400 ToL: Xp= 5605045,0, Yz = 5792995,0.
Onpenenenve npupamenuii Koop-
200 AMHAT C MOMOIIBLIO KOOPAHHATOMEDA.
1/1|1 06 Koopounamomep — npﬂMoyrouanbu?l
1000 800 600 400 200 D TPEYroJIbHUK Ha MpPO3payHoil OCHO-
I Be. Ha xarerax naHocuTca Toynas
IIKana, ux JUIMHH paBHBI JUIMHE CTO-
POHBI KBagpaTa KHJIOMETPOBOH ceT-
KM KapTel. ['opusoHTanpHas wKana
COBMEIUAETCA C HUXKHEH JIMHUEH KBaapaTa, B KOTOPOM HAXOMUTCS TOYKA, a
BEPTUKAIbHAs LIKATA JOJDKHA IIPOXOAUTH Yepes JaHHYI0 TouKy. [To mKkanam
ONpPEAC/LIIOT PACCTOAHUE OT TOUKH JO KMIOMETPOBBIX JHHUM (puc. 1.12).
V 1.3. HaHeceHue ToYeK Ha KapTy MO 3aJaHHbIM MpSIMOYTONBHBIM
KOOpIMHATaM.

Iyctb no koopamuatam X = 5602775,0, Y= 6216202,0 Hago HaHecTH
TOYKY A Ha Kapty (cM. puc. 1.9). Jls1 3Toro no 3HavYeHUo abelices X bepyt
TOJIBKO 1ET0€ YUCIO KHITOMETPOB (02) ¥ OTHICKUBAIOT COOTBETCTBYIOLLYIO
FOPU3OHTATBHYI0 KOOPAMHATHYIO JMHMIO, K CEBEPY OT KOTOpoil Gymer
HaXoMuTLCA TouKa. [lanee Mo 3HAYEHUIO OPAUHATBI ¥ aHANTOTMYHBIM ITyTeM
ONpPEeAeIISIIOT BEPTUKAIBHYIO KOODAMHATHYIO JAuHMIO (16), K BOCTOKY OT
KOTOpo#i Byner pacrosioxeHa Toyka. 3Hast Terepb KBaApaT KWIOMETPOBOii
CETKH, B KOTOPOM pacrosiokeHa HCKOMasi TOYKa, HUPKYIeM-U3MEPUTENEM
OTKJIaAbIBAIOT B MacuITabe OCTABUIMECS NOMM KUIOMETpOoB (MpUpalLeHHe
AXu AY). Mpupawenue AX = 775,0 M OTKIAABIBAIOT [0 0GEUM BEPTUKATb-
HBIM JIMHUSIM KBajpara OoT KuJoMeTpoBoi nuHuu (02), npupaimeHue
AY=202,0 M — no 06eMM rOpPH3OHTAILHBIM JUHUIM KBagpara OT KHJIO-
METpoBO#t JIMHKK (16). Yepes monyyeHHbIE TOUKH MPOBOAIT TOPU3OHTATb-
HYIO H BEPTUKAIBHYIO NIPSIMbIE, B TOYKE NepeceyeHust KOTOPIX OTIPENETUTCS
KCKOMast TOYKa.

V1.4. Onpenennrb HaxoXaeHHe 06beKTa MO oLMdpOBKeE KUJIOMETPOBO
CETKH.

Hist yKasaHusi MECTONONOXKEHHS 06bEKTA HA KapTe NPUHATO HA3bIBATL
KBAaJpaT KMIIOMETPOBOM CETKH, B KOTOPOM OH PACITOIOKEH.

KBanpar ykassiBaior, Ha3biBasi COKpalLeHHbIE KOODIMHATHI IOro-3arnai-
Horo yrina. CHavana HasbIBaloT OU(POBKY 10XHOI KHJIOMETPOBOH JIMHHH,
a 3aTeM — olUM}pPOBKy 3anagHoil KiioMerposoit auHuy. Hampumep, Ha
puc. 1.9 KBaapar, B KOTOpPOM pacnoioxeHa Touka B, 6yxeT HazBad 0412,
32
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1.7. I'eorpaduyecKkue KOOPAHHATHI

leorpaduueckas CHCTEMa KOODIMHAT IPUHATA BO BCEM KOMIUIEKCE
reorpadu4eckux HayK, B MOPCKO# M BO3IylIIIHOM HaBUIalusX.

BenuunHbl, KOTOPBIE OMPEAETAIOT MOJOKEHHE TOUCK Ha 3eMHOH MOBEP-
XHOCTH, HA3bIBAIOTCS 2€02paguuecKumu KOOPOUHAMAMU.

KoopanHaTHbIE IMHKHM FeorpapuecKoil CUCTEMbI KOOPAUHAT — MEpH-
JMaHbl ¥ HapaUIeNd B COBOKYMHOCTY 00pasyioT reorpacguyeckyo (rpamyc-
Hywo) cerky. TIpy H3yHeHUN reorpaduyeckoil CHCTEMbI KOOPAWHAT 3eMisi
npuHumaetcs 3a wap. Ecnn 3emsis mpuHUMaeTcs 3a cepouil, TO NONoXe-
HUe ToYeK Ha 3eMHOM MOBEPXHOCTH OMpeNesieT reole3nyecKas cUcTeMa
KOOPAUHAT.

B reorpaguueckoil cHcTeEME KOOPAMHAT [OJIOXECHHUE o060 TOYKH
onpenensiercs AByMsl reorpadpu4ecKMMH KOOpAHHATAMU — LIKMPOTOH U JOJI-
rotoii (puc. 1.13).

Teozpaghuneckas wupoma mo¥ku — yroj MEXIy OTBECHOI JIMHUEH, NTPO-
XOsILIeH yepe3 3Ty TOUKY, M TIOCKOCTBIO IKBATOpa.

leozpaduneckas doazoma mo4ku — ABYTPAHHBIA YroJl MEXAY IIOCKO-
cTbio HayanbHoro (TPMHBUUCKOrO) MepUAMaHa ¥ TUIOCKOCTHIO MEpUIMaHa
JIAHHOM TOYKM.

TMapaiens ABAAETCS PEOMETPUYECKMM MECTOM TOUEK, MMEIOLIMX OM-
HAKOBbIE reorpapuUeckie LINPOThI, a MEPUINAH — TEOMETPUYECKUM MEC-
TOM TOYEK C OJUHAKOBLIMM JONTOTAMMU.

3a nauanbHblit Mepuaad B CHT npunst T'puHBUYCKHA, ITPOXOAALLMH
yepe3 acTpOHOMHUYECKYl obcep-
gaTopuio B [ pyHBHYe (npuropose
Nonnona), ero monrora pasHa 0°.
HonroTa Touek, JiEXalllMX K BOC-
TOKY OT HEro, CUMTAEeTCs BOCTOY-
HOM, JleXxallux K 3amany — 3a-
NIagHOM.

3HaveHKe JOJrOTHl TOYEK MO-
xeT 6biTh 0T 0 mo 180°. llupora
skearopa °. lllupora Touek, Jjie-
KALLUX B CEBEPHOM MONYIIapUH,
CUUTAETCA CEeBEpHOI, JeXaulux B
JOXXHOM MONYLIAPUM — IOXKHO#M.
3HayeHHe UPOThHI MOXKET OBITH OT
0 no 90°.

HiupoTel U AOJNFOTH TOYEK B P,
CEBEPHOM 1 BOCTOUHOM nonyma— P uc . 1.13. CucreMa reorpagu4ecKux KOOpan-
pUsIx 0603HaYal0T OYKBAMHU @ U A, " Har
B I0XKHOM M 3aMaJHOM IOJYIIAPH- (4 — otsectast TUHHSA; ¢ U A — reorpaduuecKue Wk-
X — OyKBaMHU ¢@s U As. poTa U A IONIOTa TOUKH A

L=

1

Mepa,

rpv‘ BUNCKHY
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1.7.1. Onpenenente reorpaguyecKux KOOpaAHHAT
Ha Tomorpaduyeckux Kaprax

PaMkamy nucTOB Tomorpaduyeckux KapT SBAAIOTCH MEpUIMaHbl U
napaesu.

IlInpoTs! ceBepHOIl 1 I0XHOK PAMOK, TaK Xe Kak ¥ J0JTOTH 3aMagHoi
¥ BOCTOYHOM paMOK, IOANKCEIBAIOTCS B YIIAaX pAMOK JIHCTA KapThL. PasHocTh
WIHPOT W IOJIrOT PaMOK WM PasMEphbi PAMOK JIMCTOB TOMOrpadHyecKux
KapT NOCTOSTHHBI TS KaXJ0ro maciutada U cor JIACYIOTCH CO CTaHlIapTHOI?'I
pasrpagkoii (1abi. 1.6).

Ta6auya 16 Pazmepsi paMok

Macurrabsi Pasmepsl paMok

o ¢ no A
1 : 1000 000 4° 6°
1: 500000 2° 3°
1: 200000 40 1°
I: 100000 20 30
1 50 000 10 15
1 25000 5 75
1 10 000 [ 2,5 3,78

Ha Ttonorpaduyeckux kaprax Bcex MacluTaGos (xpome 1 : 500 000 u
1:1000 000) naHocuTCs Ha ONpefeNeHHOM PACCTOSHUM OT BHYTPEHHHX
PaMOK MUHYTHasl paMKa, KoTopas IpefHa3HaYeHa /U 6LICTPOro U TOYHOTo
ONpeZeNeHUs reorpagu4ecKuX KOOpAUHAT 0GbEKTOB Ha KapTax WK HaHe-
CEHMA TOYeK M0 3aJaHHbIM KOOPAMHATaM (CM. puc. 1.9).

MuHyTHas pamKa Mo LHpOTe U JOJITOTe CONEPKUT Pa3HOE KOJIUYECTBO
MHHYT U pa3Hblit pasMep CaMuX MUHYT. PasMep MUHYT Mo WMpoTe paseH
1852 M, u oH Bcerna GoJblle MUHYT 10 NOATOTE.

B ceBepHOM U BOCTOMHOM NOJNYLIAPUSX BBIIEAAIOT BCE HEYETHBIE
MUHYTBI, 2 B I0XHOM U 3alaJHOM TMoJyapysixX, HA060POT, — Bce YeTHbIE
MUHYTHL. Takoe pasmuuue mo BUAY MHUHYT CHENAHO 1S UX JIyquiero u
BbicTporo cuera mpu onpeaeNeHUH reorpadUYEcKUX KoopauHar. Kpowme
TOro, I MOBBIUEHUS] TOYHOCTH ONpENeNeHUs] KOOPAUHAT BCE MKHYTHI
pasbuBaiorcs Ha wiecTs 10-ceKyHOHBIX MeTeHUIl.

Onpenesnenue reorpaduyecknx KOOPAMHAT HA KAPTE HECKOJBKO 3arpyi-
HEHO B OTJIMYHE OT NPSMOYTOJbHBIX, F€ BHYTPH KAPThl HAHECEHA KUJIO-
METpOBasi CeTKa.

V 1.5. Onpenenuts reorpaduyeckue KoOpAMHATH TOYEK Ha KaprTe.

IMpoBomsaT Gruxaiiuyio K Touke ¢ iora napannenab U Oavxaiuni c
3anajga MepuaMaH. s 3Toro CoeiMHSIOT NMpsAMOi JIMHMEH OXMHAKOBEIE
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OTCUETHI MMHYT Ha CEBEPHOIl ¥ IOXHON paMKax (MepuauaH), 3anagHod U
BOCTOYHOIN paMKax ({1apajuiesb). [IpoxoxaeHue Omuxaiiiux MHHYT IO
LLIKPOTE H [OJITOTE C 10T ¥ 3a1ajia TOUKH Ha KapTe oTMEYaloT HEOOIBLIMMU
wrpuxamu (kapaHnaimom). Jlanee U3MepsIor npupatieHue o WyupoTe oT
HAMEUYEHHOTO MTPOXOXIEHUA Napalieiu 10 TOUKH (B MM) U, IPUKJINBIBAS
LIMPKY/Ib K ONHOH M3 LIMPOTHBIX MHHYT, MO 10-ceKyHIHBIM [ETeHHAM
OTpENENAIOT MpHpalleHue AS (B c).

[pupalleHue No IONTOTE MU3MEPSIOT aHATOTMHHbIM 006pa3oM, TOJIBKO
M3MepeHHoe npupalleHue AL (B MM) omnpenensior 1o 10-ceKyHIHBIM
JejeHUAM J0JTOTHOH MUHYTBL.

TakuM 06pasoM, WIMPOTAa TOYKH OyAeT CKIanbiBaThCid 13 LIUPOTHI
JOXHOI paMKH JIMCTa KapThl, KOJIUYeCTBAa MUHYT, OTCYMTAHHbBIX 110 OIMXaM-
1Leii apaie/iy MO TOUKOM, U NPUpPAILEeHHs OT Gauxaiileil napauieyan 10
Toukd (B ¢). AHAJOTMYHO [L0JIroTa TOYKU Gyner paBHa CyMMe IIONTOTHI
3aTaHON PAMKH JIMCTA, KOJIMYEeCTBA MUHYT, OTCUNTAHHBIX 10 GmKaniLero
MepUIKMaHA 3araJHee TOUKW M MpUpAlICHUs OT GuXanLero MepuivaHa
1o Touku (B ¢). Hanpumep, Ha pUc. 1.9 reorpadgnyeck1e KOOPAUHATH TOYKH
C paBHHI ¢ = 48°52'53"; 1. = 30°05"28"".

1.7.2. Hadecenune ToY€eK MO 3aZaHHBIM KOOPAHHATAM

HaneceHue TOYeK MO 3aJAHHBIM KOOPIMHATAM OCYIIECTBIACTCS TEMM
xe TpueMamy (cM. 3aady 1.3) ¥ MpeacTasiser coboil oOparHyo 3a1auy.

Vv 1.6. TTo reorpaguueckuM KOOpPAMHATAM TOYKH D (¢ = 48°51'05",
A = 30°01'22"") ompenenuTh Ha TororpaduIecKoln Kapre (cM. puc. 1.9) ee
MECTOHAXOXIEHHE.

171 3TOTO MPOBEEM Ha KapTe Mapauieb 48°51’, coelHIB Ha 3aMagHou
M BOCTOYHOM paMKax KapTbl meieHus 51', u mepuiauad 30°01’, coenHUB
genenus 01 muH. 3areM no 10-CeKyHIHBIM ACTCHUAM 3anagHo Wil
BOCTOYHOH MUHYTHOJi DaMKM ONpelelnM UMPKyleM pacTBop, paBHbII
npupanieHnio Ag = 05", 1 OTIOXKUM €ro oT Gankaiilieil (BcomorarenbHOM)
mapauiend Ha 1or. AHATOTMYHBIM OOpa3oM OT onuxkaifiiero MepuanaHa
30°01" OTJIOXMM OTPE3OK, PAaBHBII NPUPALLEHUIO AA = 22", mo 10-cekyHa-
HBIM JeJIeHUsIM MUHYTHOM CeBEPHOU WU 103HO#M pamok. Yepes noiydeH-
Hble TOYKU NMPOBEAEM KapaHIalIoOM MpPsIMbI€, TTapalIeJbHbIE MepUIKaHy 1
napaieny. B Touke nepeceyeHUs MPAMbIX ONPEICTUTCS MECTOIONIOXKEHHE
TOYKH.

1.8. Pasrpadka ¥ HOMEHKJIATYpa
tonorpadpuyecKux Kapr

PasHoobpasne MAaclitaboB, YC/IOBHBIX 3HAKOB U COACPKAHMA reorpa-
duyeckux kapT B KoHue XIX Beka KpaliHe 3aTpyAHsAI0 UX UCIIO/b30BAHUE
TS CPRBHUTENBHOTO M3Y4eHUs! Pa3TMYHbIX CTPAH.
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Ha V Mexnynapomrom Konrpecce B bepre B 1891 r. (IIsejtiapust) npo-
deccop BeHckoro yHusepcutera Annbpext INenk (25.10.1858—07.03.1945)
BHEC NPEUIOXKEHHE O COCTABNIEHWH KapThl B MacwiTabe 1:1 000000 na
TEPPUTOPUIO Bt 3eMIM B €AMHOIM MPOEKLNHU, ETUHBIX YCIIOBHBIX 3HAKAX,
C €IMHBIM OTGOPOM conepKaHMUSI.

Takas kapra nonyymna HassaHHe MexayHaponHoit MunonHo Kap-
Tol. Ee nporpamma 6eina pa3paboTaHa Ha CreLUanbHO CO3BAHHBIX KOHGe-
peHLmax 1909—1913 rr. Pa6ots! o cosnanuio Takoi KapThl IPEPBIBATIUCD
I u II MupoBBIMU BoliHaMU 1 (bakTUYeCKH pasBepHyTHch mocie 1945 r.

B 1962 r. Texnuueckas KoHdepeHins OOH no MexayHaponHoii
MIUTHOHHOM KapTe pa3paboTaja HOBYIO TporpamMmy, 1o KOTOpoif 3Ta Kapra
NpeNHa3HavYaIach LIs:

OOLLEro M3yYeHHs TEPPHTOPHH;

IIpK pa3paboTKe MJIaHOB 3KOHOMUYECKOrO pasBUTHS;

B Ka4€CTBE OCHOBBI JUIsl M3rOTOBIEHHS PANTHYHBIX TEMATHYECKHX KapT;

B KQI€CTBE OCHOBBI WISl OCIENYIOLIETO TOCTPOEHUS MACLITAGHOTO psina
TonorpagpuyecKux Kapr:

Io at0it mporpamme TobKo Ha TEPPUTOPHIO cyliu (28,2 % 3emHOIt mosep-
XHOCTH) HEOGX0AMMO co3mats 1100—1150 Kapt maciuraba 1: 1 000 000.

MexnyHaponnas Munnmonnas KapTa COCTaBJISIE€TC B PABHOYTOMBHOM
KOoHH4ecko# npoexumu laycca M cliyXuT ocHOBON wis TIOCTPOEHUA KApT
BCEro MacuITabHOro psita. DTo Tpameuus, orpaHuYeHHas MEpUINaHAMH ¢
DA3HOCTBIO LONITOT B 6°, M Mapa/LIeNsAMU ¢ Pa3HOCTBIO uivpot B 4°. Takoe
ACJICHUE HE CIYaHO H OGOCHOBBIBAETCS IPOMAIHBIM YHCIOM JTUCTOR Kapr,
OXBATBIBAIOIINX TEPPUTOPUIO 3eMiTH. DTO 03HAYaeT, yTo ocobylo ocTpoty
NpHOOPETAET BOMPOC O CHCTEME UX HyMepauuu.

Hymepauust aucros onmoro macura6a NoNKHa OBITH CBSI3aHA ¢
HyMepaune# JUCTOB Kapr Ipyrux Maciutabos, T. e. IOOJIXHO OBITh
AOCTUTHYTO NOJHOE €NMHCTBO HYMEPALMU U CHUCTEMBI 0003HaYeH s
JIUCTOB Tomorpadgu4yeckux Kapr. DTo AOCTUraeTcs MPUMEHEHHEM HO-
MEHKJIATYpEHL.

B obmeM moHumanuu TCPMUH «HOMEHKJIATYpa» O3HAYAET CHCTEMY
(coBokynHoCTE) Ha3BaHUMH, TEPMUHOB, YOTPEGIAEMBIX B KAKOH-TUEO OT-
Paciiu Hayku, TeXHUKH U T. n. B kaprorpacuu HOMEHKJIIATYPOIi CYUTAIOT
CHCTEMY 0603HAY€EHM I JINCTOB TONOrpaguyecKoil KapThl Ha 3eMHOI1 1oBep-
XHOCTH, a caMo JeJIEHUe Ha JIUCThI HA3bIBACTCS pasrpacgkoi.

B cootserctBuM ¢ Pa3MEpaMH paMOK MEXAYHAPOLHON MUJUIMOHHOM
KapThl MPUHATO [EIEHHE 3eMHON MOBEPXHOCTH MepHHaHaMH, obpa3yo-
ILUIMMH LISCTUTPANYCHBIE KOMOHKH, W MApaUIeNsMHU, 00pasyroLUMH YeThl-
pexrpanycHeie psifbl.

HyMepauus kononok npoussonures [OPSIIKOBBIMU HOMEPAaMH oT 180°
ME€pHUINaHa Ha BocTok or | no 60 HoMepa. Panbr o603HavaroTes B CEBEPHOM
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Puc.1.14. Cxema pasrpadky ¥ HOMCHK/IATYphl IUCTOB KapThl Maciuraba 1 : 1 000 000

M I0XHOM TMOJyLIApUsiXx OT 3KBAaTOpa K MNMOJMIOCaM 3arIaBHBIMU OyKBamu
naTuHcKoro andasura (Tabn. 1.7).

TTOJHBIX PSAOB B KAXIOM MOJYLWIAPUM 22, BCIO 3EMHYIO MOBEPXHOCTD
nokpbiBaT 60 KOIOHOK.

O603HaYeHe JIMCTa MWUIMOHHOM KapThl CKJIAAbIBAETCA U3 OykBbl psla
¥ HoMepa KostoHku. Tak, Ha puc. 1.14 3AITPUXOBAHHBIH JTUCT MUJUTMOHHOR
KapThi 6yeT ¢ HOMEHKIATypoil Ne 36, TMCT KapThl, B KOTOPOM PacIioNIOXeH
Jlonnon,— M-30.

[lo Mepe ymaneHus OT 3KBAaTOpa K MONIOCAM KOJNOHKHM CYXAlOTCs,
CJIeOBATENBHO, CYXAIOTCS TI0 OJITOTE M JTUCTHL MAIMOHHBIX KapT, OTHAKO
pasmepbl JIUCTOB (10 WIMPOTE OCTAIOTCS HEU3MEHHBIMMU. TMosToMy JHCTBI
cepepHee napajuienu 60° coCTaBsA0OTCS CABOCHHBIMH, 8 CEBEPHES napajuieu
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76°— cuetBepeHHBIMY. B ClTy4ae CIBOCHHBIX JIICTOB HOMEHKJIATYpa YKa3b1Ba-
€red, Harpumep, P-36, 37, cuersepennsix T-36, 37, 38, 39 (puc. 1.14).

Ta6asuya 17 Cacrema 0603naqenms PANIOB MEXIYHAPOZHOH KapThi Macwrraba
1:1 000 000 3arnasusivMe Oyksamn natunckore andasura

Homep psna | Mupora psiga, ®|Byksa anpasutal Homep pama | Hlupora psita, °|Byksa andasura
i 0—4 A 13 48—52 M
2 4-8 B 14 52—-56 N
3 8—12 C 15 56—60 (¢}
4 12—16 D 16 60—64 P
5 16—20 E 17 64—68 Q
6 20—24 F 18 68--72 R
7 2428 G 19 72—-76 S
8 28—32 H 20 76—80 T
9 32-36 I 21 80—84 U
10 36—40 T 22 8488 v
I 40—44 K 23 88—90 Z
12 44—48 L

CoBeTcKHit psiI COCTOMT U3 kapr Macurra6os 1 : 10 000, 1 : 25 000, 1 : 50 000,
1:100 000, 1:200 000, 1: 500 000, 1:1000000. B 6ynywem Macwat:
KapT OyAYT YyKPYNHATBCA M OGHOBIATHCS BBUAY MHTEHCUBHOIO 5KOHOMMU-
YECKOTO PA3BUTHA.

Ecnu noxcunrars xonuyecrso KapT Bcero MacwtabHoro psaa B 00HOM
IK3EMIUISIPE TOJIBKO Ha TEPPUTOPUIO CYLIHN GBIBIIETO CCCP, To ato cocrasur
BHYLUHTENBHYIO UM(PY — npumepHo 1 790 000 9K3eMILIAPOB (0Komo 80 Ky6. M
Oymaru).

3HAYNTENBHOCTD 3TOro (haKTa NOIKHA TECHO YBSI3BIBATECS HE TOJBKO C
OKOHOMUYECKMMH BO3MOXHOCTSIMH CTpaHBI, HO MpeXae BCEro ¢ BO3MOX-
HOCTSIMH 3KOJIOTMYECKOIO XapaKTepa, CBA3AHHBIMU C BBIPYOKOI JIECOB M
MHOTMMH BBITEKAIOIMMU OTCIOAA ONACHBIMH TOC/TENCTBHSMH. Berator
NpoGJeMbl MOMCKOB 3aMEeHBI ¥ 3KOHOMMH Joporocrosueil GyMaru.

1.9. Pasrpagka n HOMEHKJATypa KapT
NOCNEAYIOMHKX MACIITa00B

Pasrpagka sucros xapr nocnenyoumx 6osee KpynHbIX MaciuTaGor
CTPOUTCA M3 PACYeTa, YTOOHI OHM COCTABMNSIM KAKOE-TO LIEJOE YUCIIO B
JIUCTEe MUJUIMOHHOMH KapThl.
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Puc. 1.15. HomeHkiaTypa 1UMCTOB 85 | ‘E o E
KapThi: o T
@ — macurraba 1 1 500 000 (0-36-T); 6 — Mac- ,'69?_'5"‘:"{"7":'
wrraBa 1 : 200 000 (N-36-XV1); ¢ — Mmaciutada I‘A;:‘-T[“-:'-ﬂ‘"I--w
1 : 100 000 (0-38-116) 567 _‘_;-_L-_:__J,‘L_J
00" }13311341135!13611371138}
42°00° 78°00

HoMeHKIaTypa TaKHX JIMCTOB OyIeT CKIAnbIBaTLCA U3 HOMEHKJTaTypbl
MITTMOHHOTO JIACTA ¢ 106aBIEHUEM 3alaBHBIX WK CTPOYHBIX GyKxB pyc-
cxoro andasura, pPUMCKHX WIH apabekux Lubp (puc. 1.15, a, 6).

Tipu KeneHny paMoK JIMCTOB MIUUTMOHHOM KapThi nonosiaM obpasyercs
144 nwuera 1 100 000 kaptsi (puc. 1.15, 6).

CriellyeT TIOMHHTb, YTO HOMEHKIIATYpa U pasrpagxa JMCTOB KapT Mac-
wraGos 1: 500 000, 1:200000, 1: 100 000 MMeT B CBOEt OCHOBE JIHCT
MUWUIMOHHON KapThl.

B ocHOBY HOMEHKJIATYPBI U pasrpadKy JIMCTOB TO
Gostee KpyMHbIX MacuTaboB NpUHUMAETCS JMCT l:

1.16, a — 6).

rorpagpu4ecKuXx KapT
100 000 xapTthbi (pHC.
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Tabauya 1.8 Pazmepsl u npumMepst HOMEHKJIATYP LI JIMCTOB

TonorpapuIecKHX Kapt

40

0-36-1-(25641)

., Macwrtaé Yucno nucros Pasmepur nucros MpuMepbt HoMeHKAATYp
B MWJUIHOHHOKM 1o ¢ o A
KapTte
1: 1000 000 1 4° 6° 0-36
b: 500000 4 2° 3° 0-36-A
I: 200000 36 40 1° 0-36-XXI
t 100 000 144 20 30 0-36-143
1: 50000 576 10 15 0-0-36-143-A
[ 25000 2304 5 7.5 0-36-143-A-6
| 10 000 9216 2'.5 3,75 0-36-143-A-6-3
| 5000 38 864 115" 1'52".5 0-36-143-(256)
1 2 000 155 456 25" 37,5 0-36-143-(256— n)
6) 0-36-1-(256)
T [ 1 Te 16
] R
[
1]
HEERNE
af 11771 2 258

Puc. 1.16. Homenknarypa nuc-

TOB KapThbl:

a — Macwrabos | : 50 000, 1 : 25 000,
1: 10 000 (0-36-1-B, 0-36-1-I'-6, 0-36-1-
I'-6-4); 6 — maciura6a 1 : 5 000 (0-36-1-
(256));

6 — Macwmitaba 1:2 000

(0-36-1-(256-n))



1.10. Ipumepnl pemieHns 3aJa4 N0 onpeleIcHHIO
reorpa)MyYecKHX, MPAMOYIOJbHBIX KOOPAHHAT
H HOMEHKJIATYP COCEeIHMX JHCTOB
110 HOMEHKJIATYpe JHMCTA TonorpauiecKoi KapThl

V 1.7. Onpenenurs HOMEHKJIATYPbl COCENHUX JINCTOB ronorpaduue-
cKoit kapThl s nucra 0-38-12.

JlJist pellieHust 3aa41 BbIYEPYUBAEM YIIPOLLEHHYIO CXeMy MIJTHOHHOTO
nvcta O-38 B Buae KBaapaTa ¥ OTHICKHBAEM Ha HEHl pAcrojioXeHHe
CTOTBICSIYHOTO JIMCTA ¢ 12-M MOpAAKOBBIM HoMepoM (puc. 1.17).

Mo cxeMe ompenessieM, YTo ¢ ceBepa K 12-My JIMCTY IPUMBIKaeT 144-i
JMCT BEPXHETO MMJUTHOHHOTO siucTa P-38. 3anucpiBaeM ero HOMEHKIATypy:
P-38-144. C 1ora npumbikaet juct O-38-24, ¢ anana 0-38-11, a c BocTOKa
1~ TUCT coceqHero MIWLIMOHHOrOo ucta O-39 (ero HOMEHKIATYpa 0-39-1).

V 1.8. Onpenenyts HOMEHKJIATYPbI COCENHHMX JUCTOB Tonorpaduue-
ckoit KapTel mist nucta N-36-XXXI.

JUis pelleHMs 3aayd BHIYEPYMBAEM CXEMY MHJUTMOHHOrO JIMCTd M
onpeensieM Ha Heit pacriooxenue XXXI sucra. [To cxeme HaxoOAUM, 4YTO
C ceBepa W BOCTOKA K HeMY NPUMBIKAIOT JIMCTbI 3TOr0 Xe MUIUIMOHHOTO
nueta 0-36-XXV u 0-36-XXXII, ¢ rora I IByXCOTTHICAYHbIN JIUCT MUJUIA-
OHHOTO Jicta M-36, ¢ 3amaga XXXVI IByXCOTTBICSAYHbBIA JIMCT MUJUIMOH-
yore aucta N-35. HoMeHKIAaTypbi COCEIHHX JIMCTOB C tora M 3anaia
sanumyrea M-36-1 1 0-35-XXXVIL.

V 1.9. Onpeaenuts HOMEHKIATYPBI COCEIHUX JIMCTOB tomorpaguye-
cKo# KapTel st ucta O-36-1-A-a-1.

P38 144 P-39
1 124 1 12
038 0-39
. 1
121
133 144] 133 144

Puc. 1.17. OnpeneneHyie HOMEHKIATYP COCEAHHUX JIMCTOB KapThl
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[Uist pelwieHus 3aKauy BHIMEPYMBAEM CXeMy
MMJUIMOHHOIO JIMCTA H OTBICKUBAEM Ha Heji pac-
TMIOJIOXEHHE CTOThICAYHOrO ucTa (ytucra I). Tlo-
cie NpuobpeTeHus NMpPEACTABIEHHS O PacroNo-
XKEHHMH TMCTOB KapT Macurabos 1 : 500 000,
1:200000 u 1:100 000 BHYTPH MMLIMOHHOTO
JIMCTAa CXEMY €ro MOXHO He JeNarb, B3aMeH
CIEAYeT BHIYEPTUTH CXEMY CTOTBICSYHOTO JIUCTA
B r ¥ Ha Hell YTOYHHTB NOCIIENOBATENIBHO PACIIONO-~
xeHue 1:50000, 1:25000wu 1: 10 000 nucra u
COCENHMX ¢ HUM JiucTtoB 1 : 10 000 kaprts! (puc.
P uc. 1.18. Onpenenenue Ho- 1-18)-

MEHKJIATYpP COCENHMX JIMCTOB Ha puc. 1.18 nokasano pacnonoxenue Jae-

KapThl Macurmaba 1: 10000  cgryrhicayHoro sucta O-36-1-A-a-1 BHYTpU

CTOTbIcAYHOrO JIKcTa. [Ipyu meneHuu ero Ha au-

CTBI 6oJiee KPYMHBIX MAcHITAGOB MOXHO JIETKO

fIPEACTABUTD, KAKUE JECATUTBICAYHBIE JIMCTBI TPAHHYAT C ONpENENAeMbIM 1

3anucarb UX HOMEHKIATYpbl. Tak, Ha cesepe 310 Gyaer P-36-133-B-B-3, Ha

tore O-36-1-A-a-3, Ha 3anage O-35-12-5-6-2 u Ha BocToke O-36-1-A-a-2.

V 1.10. Onpenenuts reorpaduyeckue KOODAMHATHI YIJIOB PaMOK JIMCTA
ronorpapuyeckoit kapte O-38-121.

Ansi pelienns 3afayn MbICAEHHO TIPENCTABNSIEM CXEMY MULTHOHHOIO
sucta O-38 u pacrionoxenue B HeM 121-croThicsiuHoOro nucta. OH Oyner
HAXONMTBCA BBILIE YIJIOBOrO loro-samapHoro snucta 133 (cMm. puc. 1.15).
Koopaunarel 1oro-3anamsoro yria 133 nucra coBnamaior ¢ reorpacdyyecku-
MU KOOPAMHATaMH I0T0-3aMaTHOIO0 yIila MWIIMOHHOIO JIMCTA.

OnpenensieM ux crenyroumm obpasom: psig O — 9To NSTHAILATAS OykBa
B andasure. Kaxapit psin no wmpore 3aHnMaer 4°. Torna LIHpOTA cCeBEPHOI
PaMKH MWJTMOHHOTO JIHcTa OyzeT paBHa 60°, a KpoTa 10XHOM paMKy Ha
4° MeHbLue, T. €. 6yaer paBHa 56°. Jl0NroTa BOCTOYHOI paMKH MUJUTHOHHOI'O
JHMCTa oNpefenseTcs: yMHOXeHHeM 6° Ha Homep 3oHbl. HoMep 30Hs! ompe-
aensiercsi U3 dopmyinst: N, = N, — 30. 3HauuT, DOATOTAa BOCTOYHOM pamMKu
Oyzer 6° x 8 = 48°, a fonrora 3ananHoi — Ha 6° MeHbLIE, T. €. 42°. Tak Kak
reorpadMyecKre KOOPIMHATHL I0T0-3aMaIHOI0 YIVIA MIITHOHHONO U CTO-
TBICH'UHOTO JIMCTOB COBNA/AIOT, TO 3aNULIEM €I0 KOOPAMHATH ¢ = 56°,
A =42°. A Tenepb, 3Has pa3Mepbl PAMOK CTOTBICSYHOTO JIMCTA IO LIMpOTE
U pormrore (cM. Tabn. 1.8), u pacmonoxeHue 121-CTOTHICSYHOro JIMCTA
BHYTPY MWTMOHHOTO, 3aMTMILIEM KOOPAMHATHI OCTATLHBIX YIJIOB (puc. 1.19).

V 1.11. INo reorpaduueckum KoopauHaTam IMynkoBckoit o6ceppaTopun
@ = 59°46'18",55, 1 =30°19'42",09 onpesenuts HoMeHkuarypy 1 : 10 000
JIMCTA, B KOTOPOM OHA PacCITONIOXEHa.

Itst peinenus 3anayu BhMEPYHBAEM CXEMy MWLTMOHHOIO JIHCTA M
HaxOIMM reorpaguyeckue KOOPAUHATHI €ro yrioB. [ onpeneseHus mu-
POTbI CEBEPHOM U 10XHOH paMoK ¢ = 59°46'18",55 nenum Ha 4. Tlonyyaem
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Homep psana 15 ¢ 6yksoit O, orpaHu4eH- .. ., 0-38-121 30° 30
HOrO ceBepHOM mapajuieiibio 60°, 10XKHOH 56 56
56°. Ilnst onpefiefieHUsl TOATOTH BocToy- 27 720'
HOW M 3amamHoi pamok A = 30°19'42",09
geauM Ha 6. [ojryqaeM HoMep 30HBI, paB-
HbIH 6, KOTOpas orpaHU4eHa MepUINaHa-
mMu 36 u 30°. DTOit 30HE COOTBETCTBYET
36-51 KosoHka. 3HAYUT, HOMEHKJIATypa
MUJUTHOHHOTO Nucra oynet — O-36 (puc.

1.20, a). ,
CpaBHHBas KOOPIMHATHI 06CEpBATO- 55 [ se

pUM U MUJUIMHOHHOTrO sincta O-36, ompe- 42° oo 42° 30'

nejisieM, YTO OHd PAacloioXKEHA B [IEPBOM  Pyc . 1.19. Onpeﬂeneﬁne reorpacu -

CTOTBICAYHOM JIUCTEC. YeCKHX KOOpAMHAT MO0 HOMEHKJAType
Ha cxeMe croteicaunoro sucra O-36-1 JIUCTA KAPTBI

MOAMUCKHIBAaEM reorpadHyecKue KOOpIUHATHL yIIoB pamok (puc. 1.20, 6).

Hasee Ha cxeMy HAaHOCMM DAaCIONIOXEHHE JUCTOB NMOCIEAYIOUIUX Mac-
uITaboB, MOANKMCHIBAEM IS KAXIOro MacluTaba KOOPAMWHATH! YITIOB U BCE
BpeMsl CPaBHHBAEM MX ¢ KOOpIMHAaTaMH oOcepBaTOpHH, YTOObI HE NIPOU3-
BOOMTh UIMHIUIHUX o6o3HavYeHMit. [Ipyd cpaBHEHUM KOOPAMHAT yCTAHABIN-
BaeM, 4TO ODCEepBATOPHUS] HAXOAUTCSA B nATHAECATUTBICSIYHOM O-36-1-T, B
ABagUATUNATUThICAYHOM O-36-1-T-a u B necarursicsyHoM O-36-1-T-a-4
JINCTAX KapThl

Vv 1.12. Mo HoMmeHKIarype NATHAECATHTHICSYHOro jucra O-36-1-A
onpeneauTh NPUOIHXKEHHbIE PSMOYTONbHBIE KOOPAUHATEI CEBepo-3amnaj-
HOro yria.

[t pelleHds: 3agaqd HAIO MPEACTABUThH PACIIONOXEHHUE €ro BHYTPH
MMJIIMOHHOTO JMcTa. B pesynbrare okaxercs, 4To ceBepo-3aragHbIi yrol,
KOOPAMHATBI KOTOPOTO HYXHO OMNpeAeIuTb, COBMNANAIOT ¢ UIAECHTUYHBIM
yIJIOM MMJLTHOHHOTO nucTta. [lanee, onpeneaus reorpadudeckue KOOpau-
HATbI Y14, OKAXeTCst, YTo ero ¢ = 60°, a A = 30°.

Tak kak abcuuccsl ToYeK OTCYUTBIBAIOTCA OT PKBATOpA, & OPAMHATHI —
OT OCEBOTO MEpHUJUaHA 30HBI, JIETKO OMPEAENUTh, YTO Yrojl JIUCTA KAPThI
PAcrioNoXeH OT 0CEBOro MepuaMaHa 6-if 30Hb (Kyda BXOIUT MMJUTHOHHBIN
aucr) Ha 3° mo mapamwtend ¢ ¢ = 60° 1 Ha 60° oT rIOCKOCTH 3KBaToOpa.
MaBecTHoO, YTO CpeaHss LTHHA OyTd B 1° mo MepuaunaHy pasHa 111143,0 m,
a uiMHa ayrd B 1° Ha sksatope 111321,0 M. Iyru B 1° Mo MepuanaHy u o
napajyleld U3MEHIOT CBOe 3HAYEHHE B 3aBUCHMOCTH OT IMpoThl. Hampu-
Mep, IUIMHA Oyrd B 1° mo MepuauaHy y skearopa pasHa 110576,0 m, Ha
wmpore 45° — 111124,0 M, y nomoca — 111695,0 M.

VBeauueHue JUIMH Ayr MO MepuOuaHaM OOBSICHSIETCS TEM, UTO OHU
BbIYMCJIEHB! Ha 3JUIMICOUIE, 4 He Ha 1Iape, Tae OHH MMEIOT OAUHAKOBYIO
anuHy. Jnura ayrv B 1° no mapayuteny 45° pasHa 78848,0 M, o napasutenu
60° — 55801,0 m, na nomoce paBHa 0.
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a) 0)

30° 00’
30° 00 36° 00 30° 00’ 36° 00’
60° 0-36 60° 60° 0361 60°
59°00'1 1{ 2| 3[4 5|6 00 00 o0’
40 1314
A 5
30° 22'5 59°¢
izl |®
(/17/7'__'6_>"‘
5 3 %4 r3 A
45’
o 4
56°  59° 59°
00’ 40’ 20055 40"

P uc. 1.20. OnpeneneHue HOMEHKIATYPbl MUJUTHOHHOTO (@) W CTOTHICIMHOTO (6) TUCTOB
KapThl 1O reorpaM4ecKiM KOOPAUHATAM TOUKH

Inst BeryUCeHUs JUIMHBL AyTH B 1° mo mapamienu Ha Jo6oii wmpote
MONb3YIOTCH HopMynoit

vl ;= (1113210 cosp) m.

Tak, npubnuxeHHas JUTMHa nyrh B 1° Ha mapautenu ¢ ¢ = 60° Oyzer
MMETb 3HaYEHHE

Ul = (111321,0 - 1/2) = 55661,0 wm.

TouHsle UTMHBL OyT B 1° MO 1LIMpOTE M AOArOTE yKasaHbi B Tabi. 1.8
reorpacdyyecKoro at/aaca Jisl yumreneii cpeaHei KOl WK BEIYUCIIAIOTCA
no dopMyjaM:

w I7=(111321,0 cosg — 94,0 cos3g) M;
v I, =(111143,0 — 5620 cos2g) M.

Tak kak anuHa ayru B 1° mo napayuenau 60° pasHa 55801,0 M, a gyra B
3° —167403,0 M, To opaMHATA CEBEPO-3aNalHOrO YIia JIUCTA 3aAMUIIETCS;
Y'=6932597,0 M, abcuucca cesepo-3ananHoro yra — X = 111143.0 x 60°=
= 6668580,0 M.

B neiicTBUTENBbHOCTH OLIMOKA B ONpefe]eHMH OpPIMHAT COCTABISET
npumepHo 100 M, Toraa Kak omKM6Ka B onpefeNeHH| abCLMCChI CEBEPO-3a-
nagHoro yraa jucra O-31-1 cocraBuna oxoso 4 KM.

Lless naHHOM 3a4a4Yd MOKA3aTh HA NMPHMeEpPEe HENONYCTUMOCTD ONpeae-
JAeHud abclKcce TOYeK, PACOOXKEHHbIX Ha KpasiX 30H U B BLICOKMX IIHPOTAX.
HmMenHo 3aech obpazyetcst Haubospliee pacXxoXaeHue MeXny abCciiccaMu,
ofpefeNeHHBIMK 110 reorpaduyeckoil WMpoTe, U REHCTBUTENLHBIMM.
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Tonbko Ha OCEBBIX MEPUIHAHAX 30H WIM BOMHU3M OT HUX MOXHO
NpUGITU3UTETBHO OTpeeNsTh aGCIIUCCH TOYEK MO reorpadHIecKoi HpoTe
U yIUIEHHE OT JIMHUHU 3KBATOPA, HE BBOIS MOIPABOK 33 KPHBU3HY Mapa-
JieJiedl TIo OTHOILEHHIO MPAMBIX KOOpPIMHATHBEIX tuHui. [Ipu onpeneneHuu
rpuOIMKEeHHBIX a6CIUCC TOYEK MO LIMPOTEe HA MEpUIMAHAX, OTCTOALIMX OT
OCeBbIX MEPUIMAHOB 30H B CPEIHHUX LIMPOTAX, cleayer yepes Kaxiabie 30’

OENaTh CIEAYIOIINUE MTOMPAaBKU:

VaaneHue mMepuanaHa OT OCEBOro

| 3000 | 2930 | 2°0° | 1°30° | 1°00" | 0°30" | 0°00"
[MompaBka, m . . . . . . . . . .. ‘

| 4200 | 2900 | 1470 | 840 | 4% | 160 | 000

2. PEHIEHME 3AJIAY
IO TOINIOTPA®UYECKOM KAPTE

2.1. A3mepenne paccTOAHHIH
Ha TonmorpagH4ecKoi Kapre

OTpe3Ku NMPSMBIX TUHUI 110 KapTe U3MEPSIOT LIMPKYIeM-U3MEPUTETIEM.
Hoxxu unpKynsi-usmepuresis TOYHO COBMEILAIOT C ABYMSI KpaHHUMHM TOY-
KaMU oTpe3ka. PacTBop LIMpKy/sl EpeHOCHAT Ha JIMHEHHBI UK Tornepey-
HbIA MacITab U ONpenesII0T B MacliTabe KapThl, KAKOMY TOPU3OHTAIBHOMY
PACCTOSTHUIO HA MECTHOCTU COOTBETCTBYET U3MEPEHHBIH OTPE30K Ha Kapre:

JUtiHy noMaHo# JIMHUM M3MEPSIIOT TIYTEM CYMMHPOBaHHS €€ OTPE3KOB
MEXIy MOBOPOTHBIMM TouykaMu (puc. 2.1). Tlpu 3TOM 3amHsisI HOXKa
LUMPKYJSl K&XIblit pa3 pa3sBopayuBaeTcsl IpH HEM3MEHHOM PACTBOpE €ro 1Mo

1 . 4

Puc. 2. 1. U3MepeHHe 1IMHBI IOMAHOM AHHHH MyTEM Hapalll¥BaHUs
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HAIIPaBJIEHUIO NPOJOKEHHUS OYEPENHOTO OTpE3Ka.
Taxoit Mero[ CyMMHPOBaHUS OTPE3KOB JIOMaHOMK
JIMHUM [TO3BOJISIET MTOBBICUTH TOYHOCTh U3MEPEHHUS.

O0611y10 ANMHY JJOMaHOI JIMHUM B BUZIE OTPE3KA
1 — 4 taxoke onpenensior No AMHEHHOMY MIIM IO-
repeyHoMy Macirady.

HIvHY KpHUBOJMHEHHBIX OTPE3KOB YYacTKOB
LLOpOT, PEK U T. . ONIPEICIIAIOT MEXIY MOBOPOTHBI-
MU TOYKAMH OIUMCAHHBIM METOAOM MJIH NPH [TOMO-
LK KypBUMeTpa (puc. 2.2). _

KypBuMeTp COCTOUT U3 BpalllaBILETOCs KOJIe-
CHKAa J5, CBSI3aHHOTO C CHUCTEMOI 3y6YaTsix KoJlec,
noMelleHHbIX B Kopobky 2. B kopobke umeercs
Bpalamasics WkKana 3 ¢ HEMOABMXHBIM OTCUET-
HbIM UHAeKcoM 4. [Ipy u3aMepeHHH KPUBOM JTMHUK
10 KapTe KypBUMETP YACPXUBAETCS 3a PYKOSATKY [
U MPOKATHIBAETCS KOJNECUKOM IO BCEH JMHMH.
PaszHocTh HAYTEHOrO ¥ KOHEYHOTO OTCYETOB II0-
KaXEeT JUIMHY JIMHUU B AETEHUSIX IKATbI KypBUMET-
pa. lleHy neneHuss WKajibl MpeaBAPHUTEILHO
HAaxo[sIT U3 HECKOJILKUX M3MEPEHU OTpe3Ka H3Be-
CTHOH JUTWHBL.

JIMHY U3BWIMCTON JTMHMH, €CAM HET KYpBH-
METpa, MOXHO U3MEPUTH LIUPKYJIEM-U3MEPHUTEJIEM,
B3fIB [TOCTOAHHLIN pacTBOp UMpKYas 3—5 MM. Be-
JIMYMHA OTPEe3KAa 3aBUCUT OT CTENEHU H3BUIMCTOCTH
JIMHUK. DTOT PacTBOP MOCIENOBATENBHO OTKIAABIBAIOT OT HAYAIA 10 KOHLA
JuHuu. Torna [UIMHAa U3BMJIMCTOM JIMHUM OMNpENENUTCs IPOU3BEAEHUEM
JUTMHBL OTPE3Ka Ha YUCJIO TIepecTaHOBOK LIUPKY/ISA-U3MEPUTENS.

V 2.1. Omnpeneautb TOYHbIE PACCTOSHUA MeXAY ABYMSl 3HAYUTENBHO
yIaNeHHbIMH TOYKAMH Ha AepOpMHUPOBAHHOM KapTe.

Paccmorpum nBa ciyyas: 1) KpaiiHne TOUYKM M3MePAEMON JIMHUM pac-
TIOJIOXEHBI HA JIMHMSX OPAMHAT M abcuuce WM BOJM3M OT HHX, T. €. TO
HaNpaB/ICHMSIM KHIIOMETPOBOI CeTKH; 2) u3MepsieMast IMHUS PacloloXeHa
MO YIJIoM K abciccaM ¥ OpAMHATaM KWJIOMETPOBOIt ceTkH (puc. 2.3).

B nepsom ciyyae mutiHa otpeskos AB u AD uaMepsieTcst CyMMO# LieTbIX
KWIOMETPOB, 3aKIIOYEHHBIX MEXIY OMMXKaHIIMMM K TOYKAM JHHUSIMH
KWIOMETPOBOM CETKH, ILTI0C (MUHYC) nipupaltieHus AX uian AY ot Gnuxaii-
LIMX KHJIOMETPOBBIX JIMHUNA N0 Touek. Hampumep, nnuHa AB =3 kM;
AY, + AY, =3 kM + 75,0 + 740,0 = 3815,0 m. Bo BTOopoM ciyuae, Koraa
KapTa 1eopMUpOBaHa (IMOPBaHa, 3IMTA KPOBBIO, IPA3BIO, YTO CIYYaeTcs
B IIOJIEBBIX M (PPOHTOBBIX YCAOBUSIX), HO HAI0 3HATh TOYHOE PACCTOSIHUE
Mexay TouykamMu A U C, mpuOeraloT K BBIYUCIEHUIO IPAMOYTOTbHBIX
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P uc. 2.3. UaMepeHue uH nuHMit o aeopMHPOBaHHO#M Kapre

KOOpPIMHAT TOYEK M OIpeNeJEeHHUI0 II0 KOOPOUHATAM pACCTOSHMA, T. €.
HCIIONB3YIOT TeopeMy ITudaropa.
s pelueHus 3anayu onpeneystior X u Y touek A u C (B M):

X, =02220,0; X, = 03620,0; Y, = 09925,0; Y. = 13410,0;

AX=X.— X, =1400,0; AY= Y. — ¥, = 3485,0 m.

d = \(1400,0)" + (3485,0)’ = v1960000,0 + 12145225,0 =
= V141052250 = 3755,69.

B noseBBIX YCHOBUAX He HCIIONB3YIOTCS BBIUKCAUTEIbHBIE MALUIWHBIL.
Boruncnennst npousBoasTcs mpocTediiuMu cnocobamu. M3sneyeHue kpan-
PaTHOro KOpHS 0COOEHHO 3aTPYIHUTEIbHO. [103TOMY IPpUBOAMTCS IOPSIACK
W3BJIeYeHUA KBAIPATHOIO KOPHS HAa KOHKPETHOM NpUMepe:

1317972500.00 = 3713.82

67 47’9
7 469
741 102'5
1 741
7423 2840’0
3 22269
74268 61310'0
8 594144
742762 189560'0
2 1485524
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2.2. N3mepenue nnomaei
Ha TonorpagudecKoi Kapre

M3MepeHne yyacTKOB MECTHOCTH 3HAYMTENBHO 0beryaer ronorpadpu-
yeckas kapra. [lonp3ysicb 5TUMM U3MEpPEHHSIMH, MOXHO PELINTb MHOTHE
MHXEHEPHO-TEXHUYECKHUE, TUTAHOBO-3KOHOMHYECKHE U UCCIIEAOBATEILCKUE
330a4U.

Kaxk mpaBuiio, KoHGUIypallMM YYacTKOB Jieca, MalleH, Ayros, 600T U
T. J. AMEIOT HellpaBWIbHbIE reoMeTpuyeckue dopMbl. B 3aBucumocty ot
KOH(}Urypauuu mniolagei, cpeacTs, TOYHOCTH U CPOKOB U3MEPEHUS MPHU-
MEHSIIOTCS PasIMuHble crIocoObl BBIMOMHEHNS paboTbi. UX MOoXHO moapas-
JEJINTb Ha rpaduyecKuil, aHAUTUTHYECKUIA 1 MeXaHUYECKHA.

a) a)
trtbtrErrr bR R /(;J‘\"A

T T
ASaSasanssTnasasass fox,

T + T
TP P AN PR T
R AP ENEFFFEA [ AN h=5mm
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INASRIIEBARENARNEE B AN N T
T . s —r——r"

m

T N ATy \\ i 7/

P N P b
[ESASANGRERSRE 1ol I B ]

Puc.24. [lanetku:
a — KBaapaTHaid, 6— napanieisbHas

I'paduyeckmii cnocod. CyLUHOCTH €ro COCTOMT B TOM, YTO IUIOLLALD
y4acTKa Ha KapTe pa3bMBaeTcsi Ha TIPOCTeHllne reoMeTpuueckue hUrypol —
NPSIMOYTOJILHUKHM, TParellui, TPEYroNbHUKH.

o ¢opmynam reomerpun onpenensior IIOIATH OTACABHBIX GUTYP U
MOACYUTBHIBAIOT OOLIYI0 TUIOLIAAG y4acTka. HawmyyminM BapuaHTOM pas-
OMBKM sBAseTCA [eNleHHWe YYacTKa Ha PABHOCTOPOHHUE TPEYroJlbHUKH.
TouHocTb onpeneneHus TUIOWIAAN Y4acTKa 3aBUCUT OT YKCIIA B3ATBIX GUryp
U YIJIOB rpaHUILbl yyacTKa. TOYHOCTh UBMEPEHHUS TTOBBILLIAETCH B PE3YNBTATE
TIOBTOPHBIX U3MEPEHUIT 1 TIPU HOBOM pa30MBKe y4acTKa Ha IpyTHe Gurypol.
3a OKOHYaTeNbHBIN pe3yabTaT NMPUHUMAIOT cpelHee apupMeTHYecKoe U3
BCEX U3MEPEHUIA.

BoicTphiit U CPaBHUTENBHO TOYHBIA PE3YAbTAT U3MEPEHUH GOJBUINX,
CIUIOIIHBIX MJIOLIANEH y4acTKOB obGecrieYMBaeTcsl MCIONb30BaHUEM KBall-
paToB KUJIOMETPOBOI4 CETKU Ha KapTaX. 34ech KOHEUHBII pe3ynbTaT u3mMe-
pPeHUs IUIOLIAAM CKJIANbIBAETCSl M3 MOACYETA YHCIA MOJHBIX KBAIpPaToB U
qyacTei, UX 3aMOTHSIOLIMNX.

Ilns v3MmepeHus mowaneil HeGOMBUIUX YYACTKOB ¢ KPUBOJIMHENHBIM
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KOHTYpPOM TIPUMEHSIIOT KBaAPATHBIC WK napajelbHble MAIETKKM Ha Mpo-
3payHOM Marepuane (puc. 2.4, a, 0).

B KayecTBe MPO3payHoro Marepuana il M3COTOBJIEHUS TTATETKH CHYXHUT
MeNHHEKC, CTEKIO, MepMaTpeiic, SKanoH M Apyrue MaTepuabl.

KBagpaTHast MajeTka HpeicTaBiaet coBoit KBapaTr cO CTOPOHOH 1 oM,
KOTOpBIH PasbUT Ha CeTh CPEAHHMX KBAPATOB CO CTOPOHOM 1 cM, cpenHue
KBAApaThi pa3OUTHl Ha CETb MAJIBIX KBaIpaToB CO CTOpOHOI 2—5 MM.

TUiomans yyactka OMperesaeTcA roficyeToM OOJBIIKX, CPEIHUX U
MalTBIX KBAIpaToB, 3aKITIOYEHHBIX B ¢durype ydJacrka. Jing TOBBULIERNS
TOUHOCTH M KOHTPOJIS U3MepeHue TUioualn yyacTKa CIIELYeT IPON3BOAUTE
NOBTOPHO, MEHSS TIONOXEHHUE MANETKH OTHOCUTEJIbHO KOHTYPa y4acTKa.

HepnocrarkoM IpUMeHEHHUs KBaIPaTHBIX MaNeTOK SBJIAETCS TO, YTO JOJIH
[lUIeTOK OLEHWBAIOTCA HA [JIa3 U MOACUET yycaa KIeTOK 3aTPyIHUTENCH.
DToro HEIOCTaTKA MOXHO M30exarb TIpH [pMMEHEHNH TapajIeNbHbIX
nanetok (puc. 2.4, 6).

3nech napaieNbHble TMHAN TIPOBEACHBI Ha paccTOSIHUM 2 MM OfiHa OT
ppyroii. [TaneTky HaKaaplBaloT Ha KPUBOJNMHEHHEIA KOHTYp y4acTka Tak,
4ToGbl Kakide-Hubyab ABe JMHAK MalICTKH xacanch KoHTypa (A u B). B
5TOM cilydae MOXHO CYHTaTh, YTO IIOMIALb yJacTka pasbuBaeTcs naneTkoi
Ha psd Tpanewyit ¢ OCHOBAHWAMH &y, @, .- Q.

KpaitHue 4acTy NajeTKy ¢ TOUKAMH Ay Bcnenyer cuATaTh TpaneuuaMu
¢ OCHOBAHUAMH, PABHBIMI HYJIO. O61uast UIOMIANb yYacTka S BygeT paBHa
cyMMe TUIOLIaed BCeX MOMY4CHHBIX Tpameuuit, Kaxmiast U3 KOTOPbIX umeer
[TOCTOSIHHYIO BBICOTY A, T. €. olnpeneiaaerca ¢opmyioit =5+ S+ S5+
+..+ S

Tak KaK TUIOLAb KaX o/ Tpaneuuy paBHa [IPOU3BEAEHMIO MONYCYMMBL
OCHOBAHMIl Ha BBICOTY, TO MOXHO 3aricarhb:

a +a a +a a+a
0 Ih+ 1 2h+ L] Il+lh

S§=—3 7 )

Wi
285 = h(a, + 2a, + 20, + ... + 20, +a,.y)

Ho Tak KaK @ =0 " a4, +1= 0, To ¢dopmyna MpUMET OKOHYATesbHbIA
BUIL .

S=hla,+a,ta;+ ..+ a,).

BeMuMHBL OCHOBAHHUI @y, @2, -5 Gn U3MEPSIIOTCS LIUPKYIeM-HU3MEpUTE-
feM 110 cnocoBy cyMMHUPOBaHUA OTPE3KOB JIOMaHOM JIMHUMU.

Mexannyeckii cnocod. [Ipy uamMepeHnt GoNbIL KX TUTOLIaneN Y4acTKOB
C KpUBOJIMHEHHBIM KOHTYPOM Ha Tonorpadu4ecKol KapTe NpUMEHAETCH
MONSIPHBLI NIAHUMETD (puc. 2.5).

TonsipHbli TUIAHUMETP COCTOUT 13 nomocHoro I 1 OOBOAHOIO 5
PbIYATOB. QO6BoaHON phluar nepeMeHHoH, a [1OMIOCHBIt — MTOCTOSIHHON
AHBL. OIuH KOHell MOJIIOCHOTOo pblyara CHaOXeH rpy3uKoM 2 ¢ urnoii 4,
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Kapetka 7 06Bonnoro pbliara uMeer cyetHoe koneco CK u ponuk P.
CuertHoe KoJsieco, ponmuK u wtHdT draxka 3 ABIAIOTCA TOYKAMH OMOpbI

HEPBAYHON nepepayei.

CuetHoe koneco pasienero Ha 100 neneHuit, Xpyrosast mkama — Ha 10
IeTeHuit, Kaxmnoe COOTBETCTBYET OXHOMY 06OPOTY CYETHOTO Kojieca. Mon-
HbIl OTCueT GymeT cocrosiTh u3 YETBIpEX UHGpP, KOTOpHIe NoJIyyawT B
CIenyiomeM nopsake: MEPBYIO — 1O KPYyroBoii nIKaje (uncpepbary) —
4HCIo 06opOTOR Kojieca, BTOpYI0O M TpeThio — o Gapabany KoJIecHKa,
HCTBEPTYI0 — 110 BepHbepy.

Ons usmepenus TUIOIAny y4acTka o6BOAHAA UINIA CTaBUTCH Haj Ka-
KOWN-TO BbIGPaHHOI HavaJlbHOM ToyKkoif KoHTypa. CHMMaeTcs orcyer 4L u3

Tor Aa riomanb H3MEpPEHHOoro Y4acTka cocraBurt
Sl = P(tz - t]):

[AE p — ueHa neeHus IIaHUMETpA. .
Takyio xe OTEPALMIO BBIIONHAIT NpH 06BoOxE durypsl B obpatHoM
HatpasneHuu. [lonyyator orcuers ¢ 4. BeicunTeiBatoT rutomans

S, =n(t,— 1).
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M3 [ByX M3MepeHWi MUIomamu
©epyT CPELHIO10 BEIMYNHY:

._.SI+S2
7

BeuuuHa p HODKHA ObITH U3BE-
cTHa 3apanee. Ee ompenensior, n3-
MepHB TIOIHANb W3BECTHOM BEJM-
yuHB! (HarpuMep, 3-4-6 KIETOK K-
JOMETPOBO# CETKH) W IOAENUB 3Ty
[LTOLIANb HA PA3HOCTb KOHEYHOTO U
HAuaTHHOTO OTCYETOB IUIAHMMETPA
TipN ABYKPATHOM M3MEPECHUM.

ToyHOCTb H3MEPEHUS TuTowanes
[IaHMMETPOM TMOBbIlIAETCS MPH
usMepeHuu nnomageit 6onee
20— 25 cM? 1 Tipy pabore ¢ MIaH1-
MeTpaMHy, cHaOXeHHBIMUA BYM3
cyeTHBIMM MeXaHW3MaMU.

AHATHTHYECKHil c1iocod. Crocob

Puc.26. AnaTUTHUCCKHil crocob onpeae-
NeHWs1 TUIoLUAnH

npuMeHsieTcs B cyyae, Koria y3MepsieMasi TUIOLAb y1acTKa fipeacTapisier
_ coBOi MHOTOYTOJIBHHUK, M3BECTHBI WA JIerKo ONpeNeTMMbl 10 KapTe Koop-
MHATHI €r0 BEPIUMH ¥ KOria HeOBXOIMMO 0BecTiednTD BbICOKYIO TOYHOCTD

U3MepeHus.

¥ 2.2. OnpefenuTs Iolanb NSATHYTOAbHUKA 12345 (puc. 2.6). Koop-
IWHATHL BEPLIKH 12345 cHATHL C KapThl.
ITromwanb MATHYTONIbHUKA MOXHO BBIPA3UTh ypaBHEHUEM

S= Spipt Sy T Sz ™

SISS'I'—

Ssaws--

OcHOBAHMA BCEX TpanewLui ecTb aBCIMCChl TOYEK, BBICOTAMH SIBJISAIOTCA
OpANHATHI TOYEK. YBoeHHas TUIOlA/b TpanelnH paBHa CyMMe OCHOBaHH#
na Bpicoty. Torma paBeHCTBO sanuiiercsd B BHIE:

25= (xl + xz)(yz - y1) + (xz + x3)(}’3 - yz) - (x3 + x4)(y4 - y3) -
PN S Al X0y — ¥s)-

Mocie npeoOpa3oBaHusd

25=x0,—»)+ s =)+ 0=yt x5 — ¥+ x,(y, — Yo)-

B o6leM Bue OKOHYATENIbHAA dbopmyna and

MHOFOYFOJ’[bHY[Ka sanuuiercd Tak.

25=3 X, (Y, - 1.
1

BBIMUCIICHHUA TIoLanu
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Dopmyrny cnenyer unrars TaK: yogoennas niouads MHO20y2onbHUK A pagha
CYMMe npoussedenuii abeyuce Kaxcooti mouxu na PasHocms opdunam aesoij y
npaeoii mover no X00y uacoeor; cmpenku. '

2.3. Onpenenenne dbopm pemvega
Ha Tonorpadmyeckoii Kapre

Penved — onun us BAXHEHINUX 51eMenTOR reorpagudeckoii cpennl. O
OTPELEAETCH COBOKYITHOCTDIO TIPOCTPAHCTBEHHBIX hopm HEepOBHOCTeH

NATb OCHOBHPIX.
{opa (xonm) — sr0 Kynonoo6pasHag wiy KOHycoobpasHas opma penb-

eda, BosBEIIAOIMASCY Hall OKpyXalolieil MecTHoCTBIo. Hausslciran ee

TOYKA Ha3blBaeTcs BEPLIUHOI, 6GoKOoBEIE [TOBEPXHOCTH — ckaramu my

JIMHHUSA UX CIUSHUA ¢ OKPYXAaIoUtelf MecTHOCTbIo 0bpasyer 6poBky KOTNo-
BUHBI.

Xpebem — BBITSIHyTas BOSBBILICHHOCTD, MOHUXAIOMWAsCS B OIHOM Ha-
TIpaBiieHUn. Xpeber nmeer ABa CKaTa, IMHUSA UX CAMSHUs o0pa3yer Bogo-
Pa3ACNbHYI0 THHUIO — och Xpeora. '

Jlowuna — BBITSIHYTOE HOCTeneHHoe TOHMXEHUE MECTHOCTH B ofHoOM
Hanpasnenuu. /Ipa ckara JIOLMHBI, CoeuHssICh BMecCTe, o0pasyioT uHuio
TaIbBera, Uiy BOROCIMBHYIO TUHUIO. PasHoBunHocTIMU JIOIMHEI SIBASTIOT-
Cil: RONIMHA — WIMpoKast Towmuna C IOJIOTMMM 3a1ePHOBAHH BIMK CKJIOHaMy;
OBpAr — y3Kast JIOMMHA ¢ KPYTbIMH OOHAXEHHBIMY CKJIOHaMH; MMPOMONHA —
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BepuluHa 20pbl

Lednobuna
Cxnon (ckam)

a)
06paz

6) " Bepwuna  Ommemxa beicomst .
Cednabuna ; .
. Obpae
S ” Q

Axo xomno-
Suns

Puc.2.7. DneMeHTH penbeda (a) U MX H300paXeHHe Ha KapTe 6)

HaMM, 00pasyIOIIMHUCH

y3Koe yriyOneHue ¢ KpYThiIMU OOHAXKEHHBIMH CKJIO
pacTuTenb-

fox OeNCTBUEM CTOKa BOIbI. Ospar co CKJIOHAMH, 33pOCIIUMHU

HOCTBIO, Ha3bIBAaeTCH GanKOM.
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Cednosuna — 310 MECTO, 0bpasyemoe cnusiHuem OBYX XpeDTOB U Haya-
JIOM 1IBYX JIOWMH, pacxoisuuxcsi B IPOTHBOMNONIOXHBIX HANpPABJEHUSX.
CemioBuHEI B Fopax Ha3bIBAIOTCS nepegaramy. Bepunny TOpbI, NHO KOTHO-
BUHBL U HU3LIYIO TOYKY CeTOBHHLL HAa3BIBAIOT Xapakmepuovimu moukamy
peavedha, a nunun BOIOpAa3neNoB U TajJbBeroR — opoepaguueckumu auny-
Aamu. '

Ha puc. 2.7 N306paXeHsl OCHOBHble ¢bopMbI perbeda.

Hnst uzobpaxenus penbeda ycraHaRMBaeTCs BhicoTa OCHOBHOTO ceye-
HUA penbeda TOPH3OHTANIMK, HCXOns M3 MaclITaGos KapT M pa3HBIX THTIOB
penveda (rabu. 2.1).

IIpumeyanue: Ha Kapre Maciuraba 1: 500 000 Bricora CEYEHUST paBHa
S0 M unm 100 M, Ha 1: 1 000 000 xapre penbed u3obpaxaercs rumcomer-
PHYECKUM CITOCcoBOM.

Ocobennoctu penbeda MecTHOCTH He BCeraa ynaercss u3o6pasurp ro-
PU3OHTaNIMKU OCHOBHOTO ceyeHus. Yacrs AOBOJIBHO 3HAYMTENIBHBIX HEpOB-
HOCTelt MOXeT ocTaThes He BBIDAXXCHHBIMH Ha Kapte. Tam, rie He XBaTaer

Ta6auya 2.1 Ipunsras BEicoTa cevenus pembetha 1aq kapT Macurrabuono pana

~
Paitonsr Mpunsitas ssicota CEYEHHs1, M
.~ PHHsTA

1:10000 | 1:25000 1:50000 {1:100000]; : 200 000
IMnockopaBHuHHbIE OTKPBbITBIE 2,5 2,5 10 20 20

TnockopaBHuHHbIE 3ajIECEHHBIe,
PaBHMHAbIE NepeceyeHHbie, Mecyaybie
TMYCTLIHH, BCXO/IMJIEHHBIE (YLTHI Ha-

KJIoHa A0 6°) 5 5 10 20 20
Mpenropuie u TOpHbIC 5 5 10 20 20
Bbicokorophsie — 10 20 40 40
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8) Hesepno

S~

e A

P u c. 2.8. 3aMbIKaHue TOpM3OHTANCH TIO oporpaduieCKUM TUHUAM penseda

b
i
Y
"\)r/

U

= 4

J11s1 TOMTHOM XapaKTEPUCTHRI penbeda Ha BeeX KapTax [AI0TCH OTMETKH
BeicoT (oT 5 mo 15 Ha 1 M KapThl), OUM(POBKU ropu3oHTANEH U dopmbl
perbeda, He BbIPAKAIOIKECH TOPHU3OHTALIMM. o0phIBBl, KAMHH, OBpark,
CKAIBI-OCTAHIIbI, CyXHe pyc/a pex.

TopH30HTAIM Ha KapTe — 3T0 HE TONBKO MATEMATUHECKHE JIMHUM Pas-
HBIX BBICOT, HO ¥ JIMHHU, PUCYIOLLIAC dopMH penseda. [Jo COBOKYITHOCTH
U PUCYHKY ropu3OHTaNEN CymsaT O dopmax penbeda, a 1O dopmam — B
L1eJIOM O THIIE pefibeda. Tax, IIABHEIE, OKPYIJIBIE TOPU3OHTAIM BHIPAXKAIOT
MSITKHE, CTIOKOMHBIE HOPMBI pepeda, YIIoBATHIC, HEPOBHDIC, CO CHOXKHBIM
PUCYHKOM — PE3KUE (hopMbL.

TopU30HTATM HE3aMEHMMbI I n306paxeHuA GopM pesnbeda, KOTOPbIM
[pucyLIe MOCTeTIEHHOE H&PACTAHNE UNM MTANCHUE BBICOTHL. O[HAKO ropH-
3OHTIM TEPSIOT CBOE HA3HAYEHUC NPY N300paKXEHRN PEKHX HapylweHui
penbeda (0OpbiBbL, OBPATH, CKaJIbl, TpELMHBL). TOpH3OHTATH MAJIO fIpUron-
Hbl U1 M300paKeHUa MuKpodopM pebeda, UMEHHO TEX 3IEMEHTOB, TI¢
JIX BBICOTA MEHBLIE YCTAHOBJIEHHOTO U kapTh! ceyeHns. Hakomell, ropu-
JOHTAJIM HE NpUMEHUMBl Ui 1306paKeHHs BHeMacIITaOHbIX OOBCKTOB
penbeda (Kypradsl, CKaJIbl-OCTAHLIbI, SAMBI).

Mpyu 4TEHHH penbeda, 1300paXEHHOro TOPU3OHTAIAMHE, CIIERYeT yIl-
TBIBATh CJEAYIOLIAE OCODCHHOCTH UX [OCTPOCHUS:

[OJIOXUTEIbHbIE GOPMBI penbeda (ropa, xpebeT, Xo/IM) MMeIoT OBBIYHO
CriaKeHHble O4epTaHus U Ha KapTe 1306 paxanTcs TIaBHBIMU n3rubaMu
ropusoHTanen (puc. 2.8, a); Boaopas3ielibl (puc. 2.8, a) K300paxaloTcs
OPU3OHTAIAMU, BHITAHYTHIMHU BIOE ¥ CHUMMETPUYHO BOLOPA3ENbHON
AVHUM, OTPULIATETBHLIC dopmbl penbeda (TolIMHBI, OBpary, TIPOMOMHDL),
KaK TPaBWJIO, H300paXarTCs pesKuMM M3rnbaMu ropusontaneii. OHU
TAKKE BLITSIHYTBI ¥ CUMMETPUYHBI THHHH ranpeera (puc. 2.8, 6);

xakzas OTHEBHO B3SITasi TOPU3OHTAIH HMEET u3rubI, nopopotsl. Tlo-

55



BOPOT ropusoHTamM o6o3Hayaer TIEPEXO/ OMHOTO CKIIOHA B Apyroii. Ipu
MPONOJIBHOM M3rH6E CKIIOHA rOPH3OHTAIH He ZOJDKHBI MMETh YIJIOBATBIX
TEPEIOMOB M MOBOPOTOB, OHM HOJIXHb! GBITH TUIABHEIMU;

CHUCTEMa TOPM3OHTANIE ONHOIO CKIOHA XApaKTEPU3YETCsI OMHOPOAHO-
CTbIO 32JIOXEHMH, T. €. OHM ocTaloTCy PaBHBIMM, YMEHBLIAIOTCA WK
YBEJIMYMBAIOTCS, M3TUOBI U TIOBOPOTHI Beex TOPU3OHTaNe! NOMKHEI pacmo-
JIaratbCq Ha OHOIM NMHUM;

TOPU3OHTAIN MOTYT NepeceKkarh BCe 3/IeMEeHTEI KapThl, 32 UCKITIOYEHHEM
rugporpapuveckux o6beKTOR (B 1Be JIMHMM) U NOPOXHOH ceTH;

oporpauvecKkue THHUH TIEPECEKAIOTCS FOPU3OHTANAMH B TOYKAX HAH-
Gonbluero u3ruda FOPHU3OHTANIEI;

Ha pEKax, pyubsX C IUIABHBIM TeYyeHreM SQI0XEHHS MEXIY FOPH3OHTAa-
JSIMH IOJDKHBI IOCTENIEHHO YMEHbLIATECS OT YCTbsl K UCTOKY (pHc. 2.8, o);

110 TTIABHOM peKe rOpH3OHTAH 3aTATMBAIOTCS AAIBUIE K UCTOKY, YeM y
e NpUTOKOB (puc. 2.8, J);

TpU U306paxeHNH TaKUX (popM penbeda, Kak ckanbl, O6pBIBBI, OCBIMK

BBIXOJAT TOXE ABe. DT0 HNPAaBUIIBHO);

OCHOBHBIC U JIOTIONHUTENBHBIE TOPU3OHTAH ROJUXHBL 6bITH cormacona-
HBI 10 BeIcoTe (puc. 2.8, e). Bricory Bcnomorarenbhpx TrOpU3OHTaNEH
MOXHO B npefenax TOYHOCTH HaHeceHMs TOPU3OHTANIEH 3aBBILIATH WK

Pbl Ha IUIOCKOI# paBHHHE, 6imonna, 3aMaauHHK);

Kaxnas nartasi ropu3OHTATH YTOJIIAETCA, IIPH BBICOTE CeYeHUs 25M™
YTOJIIIAETCS KaXnasi YeTBepTas. Oundposku yromuenubix TOpU30OHTAJIET]
KpaTHbl 3HaMeHaTeNo Macmraba KapThbl, yMEHbLIEHHOMY B 10 pas, mny
BBICOTE ceyeHMst penbeda;

TOJIUWMHBI YTONLIEHHBIX, OCHOBHBIX, ZOMOJTHUTENBHBIX U BCHOMOTATE TE-
HbIX TOPU3OHTANEN JOKHBI 6BITD PA3yMHO cornacoBaHsl Mexay co6oit s
TOro, YToOBI penbed n306paxancs TUTACTHYHBIM, XOpOLIO NIPOCYHUTHIBANCS,
BBIDUCOBBIBANICA, HE Neperpyxan Kapty (puc. 2.8);

OUHM(DPOBKY ropU30OHTANEH TONTUCHIBAIOTCS HA CBOGOIHBIX MecTax Tak,
YTOObl UMGPH YHTaTHCh Ge3 3aTPYIOHEHHUS, He ObUIM NEPEBEPHYTHIMU.
[pennoyrenue ortnaercs OLM(POBKE YTOMUIEHHBIX TOPM3OHTAaJIei; BepXHUe
4acTH UMp HanpapBieHbl B CTOPOHY BO3BBIIIEHUS CKATA.

2.4. Onpenenenne BHICOT TOYeK Ha Kapre
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Mpu BbicoTe ceverns 10 M
S Mpu sbicoTe cevennss 50 M
h
. [ ! L - Ll 13—
A & d c 0°30'1° 2° 3° 4° 5° 8 10° 20°
Puc. 2.9. [lpodpuib ckata P uc. 2.10. Tpaduk 3aOKEHUIR

CIUTOLUHBIX FOPU3OHTANEH, elle MOMOIHUTENbHBIC U BCIIOMOTATE/NbHBIE, &
TAaKKe B ClIy4ae TOPHOro, BBICOKOrOPHOIO (TEKTOHHYECKOTO) peaseda
onpeneieHHe BBICOT TOYEK COMNPSKEHO € onpeeeHHbIMU TPYIHOCTAMU 1
oHIMOKaMHu.

v 2.3. [lng onpeneneHus BbICOTbI TOYKH, B 3aBUCMMOCTH OT KOHKDET-
HBIX OCOBeHHOCTel U30bpaxeHus penbeda, B 0o01eM cy4ac BBINOJHAIOT
clenyoume JeiCcTBUsL:

1) onpenessiioT BHICOTY CCHEHUS peibeda ropusoHTATAMU;

2) B6/1M3M OT TOYKH OTBICKUBAIOT ol poBKY, KaK MpaBuJIo, yTOJILICH-
HOIf TOPU3OHTAIH UJIM OTMETKY BBICOTHI JPYroii TOUKH M 110 Heil onpeaensioT
BBICOTY OMXKaifllleit K TOUKe VTOJILIEHHON FOPU3OHTAIH;

3) Orpee/vB BBICOTY YTOJIIEHHOM! TOPU3OHTANH, OTCUUTBIBAIOT YUCTIO
OCHOBHBIX TOPU30OHTAJIEN 10 TOYKH. Hanpumep, Ha puc. 2.11 ropU30HTaIH
Ha KapTe MpOBEACHBL YEPE3 5 M, BbicOTa GMKaiLIe YTOJILIEHHO TOpHU-
soHTaTH (TOA reormyHkToM 187,2) — 175 M, BbICOTA OCHOBHOM MOPU3OHTAIM —
185 M. BricoTy caMmoii onpenessieMon TOYKH MOXHO YCTAHOBUTD: €CJIM HA
cKare, TO MyTeM MHTEPIOJIALMY 3ATOKEHUs COCELHMX rOpM30OHTAaJIeH; eclit
Ha BEpLUMHE, TO CJIENyeT MOCMOTPETh Ha KapTe Xapakrep BEPILMH APYTHX
Touek (MMKOOBPAa3HbIif, cTONOO6PA3HbIIL) U MO BETHYMHE 3aMbIKaHUS TOUKH
TOPU3OHTABIO ONPEETUTH MOMNPABKY K HalICHHOH BBICOTE.

BbICOTbI TOYEK JIErKO OMpPENENATh 110 OTMETKAM YPE30B BOBI Ha KapTe.

Tax, orMeTKa BbICOTHI Touku Ne 1 Ha puc. 2.8, 0 Jnerko OInpenenurTcs,
eCIM B3STh OTMETKY Ype3a Bofbl 122,2 1 OnpeeuTh, epe3 CKOJIbKO METPOB
TpoBe/IEHb! YTONILEHHbIE TOPU3OHTAIH (uepe3 25 M). B3HAUUT, BCE OCHOBHBIC
(TOHKHME) TOPU3OHTAIN MPOBENEHBI YEPE3 5 M. Bruxaiuas K TouKe yrof-
LLIEHHAS] TOPM3OHTAIb paBHa 125 M. OrpaHyHy1BaloT TOYKY ABE TOHKKE LEITbIC
FOPU3OHTAIM, XapakKTep BEPLIMH APYruX TOUCK MMKOOOpa3HbIi. 3HAYMT,
BBICOTA TOUKM TIPMOIM3UTENbHO paBHa 162,7 M.

Ecnyu touxa (Ha puc. 2.8, a — Kyprad) pacriojioXeHa Ha BOAOpaszelle
Xpe6Ta WIM TMHUM TabBera B JIOWMHE, TO €€ OTMETKY OIpEeeNsIoT M0 IBYM
COCEIHHM TFOPI3OHTAISAM 00SI3aTENIBHO 110 JIMHUK BOAOPA3NLNa WK Tajlb-
Bera.
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Tak, ormerky xyprana
BBIMUCIIOT  MHTEPNOJIS-
uMeil paccToAHUA MeX1y
COCEIHUMHM TOPU3OHTATSIMU
1351 140 M, 1. e. 1375 M
IUIIOC BBICOTA CAMOTO Kypra-
Ha — 5 M.

A6comoTHas  BbicoTa
KypraHa B HTOr€ COCTABUT
Pac 2.11. Onpenenenue KPYTH3HbE CKATOB HA KapTe 142,5 m. Bricoty Touku Ne 2

Ha puc. 2.8, ¢ onpeseasiior
VHTEPTIONAUMEN 3AI0KEHUIA MEMIY HUXKHell U BEPXHEH TOpU3OHTARSIMH
TO4KH 155 1 160 M, 1. e. 158,0 .

Onpenenenne kpyrusnst ckatos ma Kapre. KpyTusua ckaros penbeda
MECTHOCTH XapAKTEPUIYETCS Y210M HAKAOHA AuNuy Hauboavuieeo cxama..
Pacemotpum tpeyronshux ABC Ha puc. 2.11,

3neck /s — BbIcOTa ceyeHus penseda ropusoTaIsIMU, M; d — 3a0KEHHe
Ha KapTe, M; o0 — YroJl HAKITOHA JTHHMKM HA MECTHOCTH (kpyrusHa ckara).

Yron HakoHa onpeaensieTes 1o popmyie

o= hctegd.

M3 nonyuennoii bopMynbl BUAHO, yTo KpYTH3Ha ckata TeM 6onblie,
UM MEHbLUE 3amoXeHWe. 3HAYMT, YeM Jable OTCTOST Ipyr oT mpyra
TOPU3OHTANM Ha KapTe, TeM MeHbllie KPYTU3HA CKATA K Haobopor.

Kpyrusny ckaros na KapTe MOXHO BCeraa paccuuTarh rno hpopmyse, Ho
AYGUIE, NPHYEM TOPA3No Mpoule U GbicTpee — 110 IpauKy 3a10XKeHU i
(puc. 2.10).

Ipaduk aanoxenuii, I pauUK 3aN0XKeHUi pasMeluaercs 1ox HXHOM
PaMko#l Tonorpaguyeckoit KapTbl ¥ COCTOMT W3 JIEBOW U MpPaBoil jUKa.
Jlesas mxana rpacuka TIPUMEHSIETCS U1l ONPENIeSICHUS KPYTU3HBI CKATOR
PaBHUHHOTO penbedha, rae BeluuuHb 3ANOXEHM MEXIY OCHOBHBIMH
CIUIOUIHBIMA TOPUSOHTAISIMU CPABHUTENBHO BETUKHU, I[TpaBas mkana uc-
TTOJIE3YeTCs JUIS ONPEAENEHHUS KPYTH3HBI CKATOB TOPHOTO I BLICOKOIOp-
HOTO penbeda, rue 3a1oxeHus M3MEPSIOT HE 10 OCHOBHBIM FOPU3OHTAISAM,
4 TI0 COCEIHUM, YTONILEHHBIM B MECTe HAUMEHDILETO PACCTOAHUS MEXILY
HUMMU.

V 2.4. Tocrpours rpauk sanoxenwii. Iposogsar TOPU30HTAILHYIO
NPSIMYIO M Ha He¥ OTKJIAIbIBAIOT OCHOBHbIE OTPE3KH pazmepom 4—8 mM, B
3aBUCUMOCTH OT MaciuTaba Kaprl. [pu 310M oTpesok nuuuu Mexay 0°30’
1 1° yMeHbluaeTcst M gonxeH Gurs DaBEH MOJIOBUHE OCHOBHOIO, OTPE30K
MexXny 5 u 8° ysenuuusaercs g 1,5 pa3a u pasbusaercss Ha TPHU yacTy,
0Tpe3ok 8 — 10° coxpanser cBoio AMHY, HO pa3buBaercd nomomam. Qc-
TalbHbIE OTPE3KH, HE3ABUCHMO OT B3ATHIX MOKA3ATENel YIJIOB, COXPaHSIOT
PasMep OCHOBHOTO oTpeska (pic. 2.10). 3arem no dopmyne o = h ctgd
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a)

Mpu BbicoTE K . [Tpu BbICOTE
ceverns 10m ’

cedenus 50M

3anoxeHus

0PaPToZ° 374Z5° 87 10° 20° 59 g° 79 8° 9° 10° 15°20°25°

P 1 c. 2.12. OnpefencHye YIOB HaKJIoHa MO rpadpuKy 3aJO0XCHAN MEXIY COCEIHUMH OC-
HOBHBIMH (@) M YTOTLICHHBIMH (6) rOpH3OHTAISIMU

BLIYUCIISTIOT BETMYHHBI 3AI0XEHHI, B 3aBUCHMOCTH OT BBICOTHI OCHOBHOTO
ceueHusl M yIIOB HAaKJIOHa. Hanpumep, ULst KapThl macurrada 1 : 50 000 npu
h=10m

1000 x 57,29 _ — _ _
d = o 1,14 cM, dyo = 0,57 cM, do=0,57 cM, ..., dyo = 0,05 cM,

dy=10,38 cM, dpp = 0,29 cM; npu h =50 M dyo = 1,14 cM, dyp = 0,03 cM.

BhIUMC/IEHHbIE 3AI0XKEHUsT OTKIANbIBAIOT Ha neprieHIUKY/Apax, BOC-
CTAHOBJIEHHBIX B TOYKAX COOTBETCTBYIOLIMX YIJIOB HakyioHa. TOYKH OTJIO-
KEHHDBIX 3Q10XEHUI Ha NepNeHIMKyIsIpax COENUHSIOT TUIABHOM KpUBOW,
OTHE/bHO JUTS JIEBOM Y NPABOM 1LIKAT. TMone3ysich NOCTPOEHHBIM rpadvKoM
3aJI0KeHui, 1o Tororpaduyeckoll Kapre MOXHO peluTh 00yl 3ana4y
onpejeneHnst KpyTU3HbI CKaToB mecTHOCTH (cM. puc. 2.11).

Hanpumep, TAHKOBOMY GaTaIboHy, HaxoAsLeMycsl Ha Mapie 10 1oc-
ceiiHOll Jopore, MOCTABICHA 3alla4a Hepearc/IOLNPOBAThCs B HaceJIeHHbIH
nyHkr. [lepekarsl 10 JIecCHOI flopore yepes nepesal XpeoOra.

3ajaya TpeIBApUTENBHO pelaeTcs Mo Kapre. Ipexne Bcero Hauo
yuecTb, YTo, KpoMe TaHKOB, B KOJIOHHE JBUXYTCSA aBTO3aNpaBLIMKH, 6po-
HETpaHCMOpPTephl, aBTOMALIMHBL M YTO MX MpOXOOUMOCTb pa3Had. YuuTei-
BAIOTCS TAKXKE YCIOBUS TIPOXONMMMOCTH MECTHOCTH: COCTOSIHUE TIOrolibl,
KauecTBO TPYHTa, HAIMuMe MHEH, KpyTH3Ha ckaros. M3BecTHO, YTO B
GNATOTIPUATHBIX YCIOBUSAX MECTHOCTH ABTOMAIIMHBL MOryT TIPEONOJETD
KpyTH3HY cKaToB 10 16°, TaHKH, GpOHETPAHCTIOPTEPhl — 10 45°. Haubonee
CITOKHBIM SABISIETCS ONpENeNeHUE KPYTH3HbL CKaTa Ha KapTe. s 3TOTO HA
npoceke OTHICKUBAIOT caMblil KpyTOil y4acToK ABMXEHHUs, T. €. Tako#, roe
TFOPU3OHTATH APYT OT APYra MPOBCACHDI Ha HauOosee OJIM3KOM PAcCTOSTHHU.
DTo PacCTOSTHUE Ha PHC. 2.12, W3MepeHHOe 10 MEPIEHIUKYIPY MEXIY
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COCEAHMMMH FOPU3OHTANISIMH, IEPEHOCAT Ha IPAdUK 3ANOXKEHU J10 TOYHOTO
COBIANEHUsI PACTBOPA IUPKYASA C ONHHM M3 NEPNEHANKYAPOB rpaduka
3ATIOXKEHUS.

3HayeHHe ymia HaKJIoOHa cKaTta ONpPEAENSIOT UUGPOii, MoaANHCAHHOI
. TIPOTHB COOTBETCTBYIOLIETO HepPIEHAMKYIIAPA.

B Hawewm crnyyae yron maknoHa ckara paBeH 7°, 3HaYMT, SABHO Bcs
TEXHUKA GaTaIbOHA BHINMOMHHUT CBOIO 3amavy.

Ha puc. 2.12, a, 6 nokasansi IIPUEMBI ONIpeNeNeHus] KPYTU3HEL CKATa
MEXIy OCHOBHBIMH U yTOJILEHHBIMH TOPU3OHTATISIMH [0 Tomnorpacduyeckoii
Kapre.

2.5. IlocTpoenue Ha Kapre JHHMIL
C 3aJaHHBbIM YKJIOHOM

[Ipn npoexrvpoBanuu u CTPOUTENIECTBE MHXKEHEPHBIX COOPYXEHMUIA
(>kenesHsIx nopor, wocce, TPYGONpPOBONOB, KAHAIOB U T. I.) IUISL XapaKTe-
PUCTUKH HAKIIOHOB JINHMY M IIOCKOCTEi IPUMEHSIIOT TEPMHUH — YKJIOHBI.

Ykaon — sro Taurenc yrna anb(a, BBIPAKEHHDIA B THICAYHBIX JOJISIX
enuuuubl. Ero npuHATO 0603HayaTh OyKBoOI1 i,

Ecim npuusare d= 1, 1o i = 4. Dro O3HAYAEeT, YTO YKIOH IPEACTABIAET
c000it NpeBLIIeHME Ha CAMHULY JtuHBL. Tak, eciu i = 0,10, To sT0 3HAYMT,
YTO Ha | M ANIMHBI NMpeBbILIeHUe cocTaBuT 10 cM, Ha 100 M — 10 M, Ha
1000 M — 100 m.

B cnyyae, korna yrier natona MaJIbl, YKJIOHbI BBIPAXKAIOT B THICAYHDBIX
AOJISIX U 3aIIUCHIBAIOT LIEIBIMH YHCIAMH, Hanpumep, ykion 0,005 sanucsi-
BalOT KaK YHCIO 5.

I'pachuk sanmoxenuii ykionos CTPOSIT @aHANTOTHYHO rpaduKy YIriaoB Ha-
KToHa. BemuyuHe! 3amoxeHuii (puc. 2.13) BEMHCASIOT TIO dbopmyne

d=hn/l.

Hanpumep, B Macwrra6e 1 : 10 000 v h= 1,0 M, 11s yKiioHos 0;01, 0,02,
0,03, 0,05, 0,10, 0,15, 0,20, 0,25, 0,30 3anoxeHus COOTBETCTBEHHO GynyT
PaBHBI:

— 100100
d‘ 10000

dy = 0,07 cm, d,=0,05 cm, d, = 0,04 cm, d, = 0,03 e,

[lonp3ysice rpajpukamu 3a-
JIOXEHUH 1S YKIIOHOB Ha TOTIO-
rpaguyeckoil Kapte, MOXHO
PewaTh 32134y 10 TpaccUpoBa-
HUIO JOpOr, KaHaJIOB U T. 1.
OCHOBHBIMKH  Tpe6GoBaHUSMU
NpY 3TOM ABJAAIOTCA: COXpaHe-
HHME 3aJaHHOIO YKJIOHA OTpe3-

=1,0 c™, d,=0,5 cM, d,=0,33 cM, d,= 0,20 cM, d;=0,1 cm,

Banoxenue gns i=0,025

0.01 0.02 0.03 0.04 0,05 0,06

Puc 2.13. Tpapuk sanoxenuit g VKJIOHOB
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P u c. 2.14. TlocTpoeHHe TMHKMHA C 3alaH- P u c. 2.15. ByiaeneHue y4acTKOB C YIIaMHU
HBIM YKJIOHOM HakJIoHa Gonblie 3aTaHHOTO

KOB JIMHMM, MUHUMAIbHAs JUIMHA TPAcChl, MEHBILES YUCJIO MOBOPOTHBIX
TOYeK, HaNGobIIAs BeIMYMHA MPAMBIX yJACTKOB, MeHBLIMI 06BEM 3EMIISI-
HbIX paborT.

V 2.5. Tpebyercst HAMETUTD TPACCY JOPOTH (puc. 2.14) oT TOYKH A no
B 8 Macwrabe 1: 1000 ¢ mpegeJibHBIM YKJIOHOM 0,02 4 BBICOTOI CEYEHMS
h=1,0wm.

Jlnsi pelieHUst 3anaym CIAenyeT ¢ rpadKa 3aI0XKEHUH JUIs YKIIOHOB CHATD
LMPKY/IEM-U3MEPUTENIEM WIH BBIYUCTUTD SATOKEHAS, pasHoe 5 Mm. [laiee,
HauuHas oT ToueK A ¥ B, paccTosiHUe, B3ATOE LIMPKYIEM, nocJief0BaTeNIbHO
OTKJTANBIBAIOT A0 NepeceyeHust ¢ FOpU30HTAIIBIO. [Ipu 3TOM CIENAT, YTOObI
paccTosHMe MEXIY COCeAHMMU TOPU3OHTAIMH He ObUIO MEHbLLIE paccyu-
TAHHOTO, @ GOMBLUIMM OHO MOXeT ObiTb B paBHHHHBIX yyacTkax. B aTux
cIyyasix CTapalTcs KaK MOXHO GOTBLLIMMM CHENaTh OTPE3KN JMHUHA U
COKPAaTUTh YMCIO TOBOPOTHBIX TOYEK, CHPAMMTH nyTh. OGBIYHO ObIBAET
HecKOMBKO BAPUAHTOB PELUCHHUS 3a1a4y, Ha PHC. 2.14 — nBa.

OKOHYATEIbHbII BAPUAHT HOIKEH OTBEYATh BCEM TEXHUUECKUM Tpe6Go-
BaHUSIM, YIIOMUHAEMbIM BBILLE.

2.6. TlocTpoenue HA KapTe YIaCTKOB, HMEIOHNIMX
Ha 3eMHOl MOBEPXHOCTH YroJi HAKJIOHA Oosbire
WM MeHbIe 33JaHHOTO

Peluenie 3TOH 3a1a4yyl CBA3aHO C YCIOBMAMMU CeIbCKOX035HCTBEHHOTO
NPOK3BOJCTBA, £ie penbed CYIECTBEHHO BIMACT Ha 9KCro3uLrio obpaba-
TRIBAEMBIX TLTOIL@AAEH, a pacnpefeieH|e TeMia | Biarkd — Ha BbIOOD Celb-
CKOXO3AHCTBEHHBIX KYJIBTYD, MPUMEHEHNHe MauIMHHOH 06paboTKN 3EMJIH,
Ha cTeNeHb NPOSIBIEHNS! OUBEHHO-9PO3HOHHBIX TPOLECCOB M T. II.

Tpst NPOEKTUPOBAHUH [PALOCTPOMTE/NBCTBA MHOTHE pacyeTbl TaKKe
CBSI3AHbI ¢ ONpeAeeHUeM YIIIOB HAKIOHA 3eMHOH TMOBEPXHOCTH.
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HayaneneiM stanom pewenus sagaun SIBJISIETCS COCTABJIEHUE LLIKAJIBI
TPafaliii yII0B HAKIOHA M OTIpENeNeHH s BETUYUH CTYNEHEH IKANLL. DTo
MpeXIe BCETO 3aBUCHUT OT HasHayeHus_ kaprel. Tak, NpH cocraBreHHu
TIOYBEHHDIX KapT B PABHUHHBIX PaifloHaX 0GBIYHO BbLIEISIOT CKJIOHHI 10 1°
OT 1 10 2°, oT 2 510 5° ot 5 110 8° i Gosee. Hanee ¢ kaprer Konupyior Ha
NPO3paYHBIA MaTepuan KNy 3a10XEHHIA. Usroromnennyio mxany nepe-
MEIHAIOT 0 KapTe MeXIy ABYMS COCENHUMU FTOPU3OHTASIMH M OTOMBAIOT
B TIoJNloce, OrpaHUYEHHON TOPU3OHTANISIMH, YYACTKH C 328MaHHBIMU YIJIAMU
HaKJIOHa. BbinenenHsle yyactku okpaumsapot (3aLTPHXOBBIBAIOT) ¢ Hapa-
CTaHUEM HHTCHCUBHOCTU LBETA OT MEHBUIMX YIJIOB HAKIOHA K BosbLINM.

Hpumep noctpoenns yyacrkos ¢ YITAMK HaKJIOHa, OOTBIUMMHU 3amaH-
HOTO, nokasan Ha puc. 2.15. Yyactky ¢ yriamu Hakiona Gonbiue 2° Ha
PHCYHKE 3allITPUXOBAHDI.

2.7. Ioctpoenne oporpauyecKuX JHHHI
BOJOPAa3e/ioB H TAJbBEroB
Ha Tonorpaguyeckoii Kapre

[Toctpoenue oporpacduyeckux mnuuii HEOOXOMMMO [Is pelieHus MHo-
TMX UHXEHEpHBIX 3amay:

NP1 NPOEKTUPOBAHUU PAZTUYIHBIX THIPOTEXHUYECKUX COOPYXEHMUI,
BOIOXPaHU/INIL, 30H 3aTOILICHHMS, IUIOTHH, MOCTOB U T. 1.;

TP PA3TUYHBIX OTPACTEBBIX TeorpaduyecKux HCCIeIOBAHUSX.

IocTpoenne nuumii BOZ0CGOPOB (TanbBeros) na Kapre. Taavgezom na-
3bIBACTCS JIMHUS HAMHU3LIMX BBICOTHBIX OTMETOK, IO KOTOpOIf TeueT Boxa,
cobupaemas co ckroHoB. TarbBerom MOXET GBITh TI060M MOCTOSIHHDLT WK
BPEMEHHBII BOLOTOK OT KPYMHBIX peK /10 NOABJIIONIMXGH BO BPEMS CHEIrO-
TaAHUA WIM TOXIeil.

YBenuueHune cucTeMbl TATbBErOB MIET MO NMPUHLMIlY OT BTOPOCTEMeH-
HOIO K INIABHOMY, OT MEHBILErO K GoJIblEMY, OT He3HAYUTENBHOrO pyubs
K KpPYITHOH peke. )

st Toro 4To6HI Ha KapTe NPOBECTU JTUHUMU TATbBETOB HA KAKOM-TO
YYaCTKe KapTel, Hago NpH obluem 0630pe penbedha ycTaHOBUTD [JIABHBIH
BOAOTOK (CaMble IOHMXEHHBIE YYacTKHM) M CXOHSIIMecH K HeMy Opyrue
MEHEe 3HaYMTENBHbIE BOJOTOKHY.

Ipu nposenenuy munuym tatseera ClIeflyeT cobitonarh npaBuia:

TAIBBET TIEPECEKAET TOPH3OHTATH B TOYKAX MX Gosbuiero mneperuta,
PaBHOMEDHO €/ NPOMEXYTOK MEXIy HUMU;

3aMbIKaHUE rOPU3OHTANIEH 110 KPYITHBIM PEKaM IPOMCXOIUT paBHOMEp-
HO Ha BCEM IPOTSKEHUM, 110 IPUTOKAM 3aMBIKAHHS YMEHBIIAIOTCSA paBHO-
MEPHO B CTOPOHY IOXBEMA CKJIOHA.

Ha puc. 2.16, a nokasaner muuuu TAJIBBETOB U NMPABUWIBHOE 3aMbIKAHME
TOPU3OHTAJIEH TTO HUM.
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)

P u c. 2.16. JluHuu Tansseros (@) W BOLOPa3ae/ioB (6)

ITocTpoenue JHHKI BOAOPA3AEAOB. OB6BIYHO MPUHATO MTOC/IE HAHCCEHNA
HAa KapTy CHCTEMbI TJIbBETOB HAHOCUTD cucTeMy TUHKA BOLOPA3NECTIOB.

Bodopa3zdea — 3TO JIMHUS TNEPECe4CHUs BEPXHUX YacTedl NPOTHBOMNO-
JIOXKHBIX CKJIOHOB Ha 3€MHOW TOBEPXHOCTH, C KOTOpPbIX BOJA CTEKAeT B
pastble BOLOTOKHM. DTO JIAHUSA CaMBIX GONBIIMX BHICOTHBIX OTMETOK JIKOOT0o
BO3BBLIIEHUA MECTHOCTH.

Ha puc. 2.16, 6 cienyer NpoCIeANTb [OJIOKEHUE TUHHUI BOROPA3IENOB.

CHcTeMbl BOIOPA3NEbHbIX JUHUA HMEIOT 0OBIYHO CAOXHOE Pa3BETB-
JAeHHOE CTPOEHME.

VpequyeHue CHCTEMbI BOLOPA3IEIIOB, B OTIUYHUE OT TaTBBETOB, UAET IO
MPUHIMTY CBEPXY BHU3. HAHOCATCH OCHOBHEIE BOJOpa3Ac/ibHBIC JIWHUY,
paspensiolye 6accelHbl KpYMHBIX PeK, 3areM OTXOoslIie OT HUX BOLOpa3-
fie/IbHBIE IMHUY, OTAE/ISIOINE GacceitHbl KpyNHbIX IIPUTOKOB,H T. 4., BIUIOTH
1o 6acceiitHOB MEJIKUX MPUTOKOB. ‘

OnpeneneHue MOJOXKEHN 71060i BOAOPA3eNbHON JINHUM MCXOAMT M3
OCHOBHOTO MpPHHLIMIA, YTO BOJA BCETAA TEYET OT BOJIOpA3IeNIbHON JTMHHH
K TaJIbBEry N0 CAMOMY KPYTOMY YKJIOHY, T. €. IO HanpasJieHW10 HAMMEHbBLIMX
JATOKECHUN.

[pocseauB BO3MOXHBIA NyTb BOIBI K TaNbBEry, MOXHO YCTaHOBHTb
ToJIOXKEeH e BOLOPA3AETbHON INHUN. [Ipu HaHeceHNW U IMHUA BOAOPA3ICIIOB
cnenyeT codmionarth npaBuia:

JMHUS BOIOpasliena MepecekaeT ropusoHTAIN B ToykKax ux GonblIero
u3ruba; ‘

MexXIy IByMsl TalbBeraMu IOJXHO OBITb HE MEHbIIE OJHOM JIMHUHA
BOIOpA3Nena;

BOJa € y4acTKa [0OBEPXHOCTH, 3AKTIOYCHHOM MEXIY IBYyMsl TAJIbBCraMHu,
MOXeT [onanath He TONbKO B HUX, HO U B TpeTHil, B KOTOpPhIi BIagaoT
MnepBbliA U BTOPOH.
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2.8. Iloctpoenne rpanunn BOJOCOOpPHOI{
wiomamu (bacceiina BoxoTOKa)

Bodocbopras naowade (6acceiin) — 310 Ta YacTh 3EMHOIL [TIOBEPXHOCTH,
C KOTOpO¥t BOJIa CTEKAeT B CHCTEMY BHYTPEHHErO BONOTOKA — peEKy, pyyei,
OBpar u T. II.

Onpenenenue niowanu 6acceiina
MMEET BAXHOE NMPAKTHYECKOe 3HAaYe-
HUEC NIPU NPOEKTUPOBAHUU TULPOTEX-
HUYECKUX MM HHBIX COODPYXEHMI,
KOrla Halo 3apaHee 3HaTh MpPOMycK
BO[IbL Y€pe3 BCE UMEKUIHECS BOLOTO-

. kn. I'paHnuamu 6acceiina kakoro-u-
00 BONOTOKA SBAAOTCS BOAOpa3-
NENIbHBIE IMHUU, OXBATBHIBAIOLIUE BCe
YHaCTKH M MOBEPXHOCTH, BOJA C KO-
TOPBIX MONAaAaeT B AAHHBLIA BOJOTOK

Puc. 2.17. Mocrpoenue TpaHUl Bonoc6op- Y ero MPHUTOKH.

HOH Muioianm OuepraHusa rpanuipl BozocHop-

HOM MIOIIANM MOIYT GbiTh CIOXHBI-

MH, WX HAHECEHWE IpPENCTABIAET ONPENENICHHYIO TPYAHOCTb, NO3TOMY
HEOobOX0IMM MOCTOSIHHBII KOHTPOJTb 32 NIPaBHJIbHOCTBIO HaHECEHHUs rpaHuLL.
Peinenue 3anaun CIIENYET HAYMHATD C H3YYEHHs! TATbBErOB, BXOISILILMX

B cucreMy Bonoroka. Ilpu stoM Hanocsres e BOLOpa3/ie/lbHble JIMHUH,

KOTOpbIE OKAXYTCSt 0O6IUMMY rpaHULIAMYU BOIOTOKA (T. €. He BBI3LIBAIOIL UMY

COMHEHHUS), UX CIIEAYET Cpasy oGO3HAYUTE Ha Kapre. [latee HaHocsTes

HCMIOCTAIOUINE YYACTKU TPaHMIl, He BBISABJIECHHDIX NpH NepBOHAYATLHOM

OCMOTpe Tanbseros. [pasunsHocTs HaHeceHUs 'paHull BonocGopHoit mio-

IIa1 KOHTPOJIMPYETCS MOMOXEHUeM, KOrIa [IOCTPOEHHAS JIMHUS BO BCex

TOYKaxX OyZeT BOJOpasiebHOH u NIPOXOUT MEXIy TalbBEeraMu CBOEi U

IPYTUX CUCTEM.

Ha puc. 2.17 nokasano TIOCTPOEHHE BOROCGOPHOI IIowAany wis pPY4bsi

C MIpOEKTUPYEMOi MIOTHHOM. I'paHnIaMu BOIOCOOPHOM NMiowmaam spasior-

OTIpenessieT BonocbopHyIo Mmiowanp.

2.9. TIpoekTuposanue IVIAHHPOBKH
MECTHOCTH Ha KapTe

[Ipu npoexruposanun CTPOUTENLCTBA IPAXAAHCKUX M MIPOMbILLLTEHHbIX
ODBEKTOB BOZHMKAIOT 3314y TUIAHUPOBKM MECTHOCTH, T. €. ee BLIPABHMBA-
HUA HA KAKOM-TO ONpeNeneHHOM yposHe. MaeanbHuinm cllyyaem [utst Beibopa
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[I7IOHIAM CTPOMTENBCTBA OyneT poBHas FOPU30H-
TaNbHAsA TUIOLIANKA (Ie 10 MUHMMYyMa COKpaIanT- RA
csi OOBEMBI 3eMJISIHBIX paboT) WIKM XKe pOBHast

HAKJIOHHAs.
Ha kapTe ¢ FOpU30HTANAMY LTS JII0GOro yyacTka

MECTHOCTH MOXHO PaccyuTaTh pa3HOCTb €ro oTMe- 428
TOK C 3aJJAHHOM BBICOTON FOPM3OHTANBHOI TUTOLLAIL - Qc
KM ¥ Ha OCHOBE pacyera OIpEeAeTUuTh I'paHHULbI 5 N
BbIEMOK ¥ HAaCbIIIEH.
Ha puc. 2.18 mokasaHo 1poekTUpOBaH1e ropu-

P u c. 2.18. poexrupo-
BaHME TOPU3OHTATBHOM

" 30HTAIbHOM MJIOIWANKY, OI‘paHI/I‘{CHHOﬂ TOPpHU3OH- TUTOLUAIKH

tanplo 125 M. YyacTKu HacbIleil rpyHTa MoKasaHbl

LUTPUXOBKOH, HA OCTAJIbHBIX Y4acTKax HeOOXOAMMO MPOU3BECTU BBIEMKY
rpyHTa. Tak, B Touke J ciellyeT Hacbllath 3 M IPYHTa, B B—25M,8B
b5 —2 M, asBToukax A u C cHATH 2,5 M IpyHTa.

CioxeHHe M BhrMTaHHe penseda nmosepxnocTH. B pesynbrare coBMeE-
LLIEHUs! ABYX TororpaduyecKux MOBEPXHOCTEH, M300paXEHHBIX TOPH3OHTA-
ASIMA HA KapTax OOHOTO M TOro Xe Maclutaba, MOXHO NpPOMU3BOIMTH
CIIOXeHHe WY BEIYUTAHUE pesibeda JaHHbIX noBepxHocTtei. [Tocne mpous-
BEJIEHHBIX apU(PMETHYECKUX TeHCTBUI MOTYYUTCA HOBAs KapTa ¢ U30JHHH-
SIMM CYMM WJIH Pa3sHOCTEN.

[Tpy cloXeHHH MOBEPXHOCTEH MOXET ObITh pellicHa 3aa4ya onpeesye-
HUSI MOILHOCTH Pa3IMyYHBIX OTIoXKeHUi. [Ipy BBIYMTAHHK OJIHOWM MOBEPX-
HOCTM W3 IpYroii peluaercs 3amaya onpelejeHUs o6beMa CHECEHHOro M
OTJIOXEHHOTO IPYHTA, MMOJACYETA MOBEPXHOCTH CTOKA BOABI U T. 1.

B ciy4yae cioxeHus nosepxHocteit I+ 2 Hao COBMECTHTb 00€ KapThi
(puc. 2.19, a). B Toukax nepeceyeHusi U30JAMHHUMA ONpee/sieM CyMMBL H TIO
HUM IIPOBOIMM H30nuHUK cyMM. [1pH 3TOM JIETKO 3aMETUTD, UTO H30JIMHHH
CYMM IIPOXOMAT MO AWArOHAJSM YETHIPEXyrolibHUKOB, 00pasoBaHHbIX Ile-
peceKalolMMHCA U30JMHUAMU craraeMbix nosepxHocteil. Takast 3akoHo-
MEpHOCTb U30aBJISET OT OOSI3aTeIBHOTO CyMMHUPOBAHHs 3HAYEHNH B KaX10H
TOYKE U NO3BOJSIET [IPOBOJUTDL M30JMHUM cyMM 6e3 rnonacyera, MexaHuye-
CKHU.

I'pacpuyeckoe BhlYMTaHUE TOBEpPXHOCTel penbeda [ — 2 MOXHO Mpo-
cenuth Ha puc. 2.19, 6. 3pech M3obpaxeH OOMH KM TOT XE YYacTokK
TONorpaduyecKoil MOBEPXHOCTH HA Kaprax, CHAITHIX B pasHoe Bpems. B
TIEPBOM CNy4ae [oKa3aHa HavyaJbHasl CTalusl 3pO3MOHHOIO MpoLecca 01~
Hbl, a BO BTopoM — copMupoBaBilasicss gonuHa. s noacyera obpema
CHECEHHOT0 IPYHTa HEOOXOAUMO IMONYYMTh PAa3HOCTH TOMOrpadpUYecKux
nosepxHocTeid. JIng sTOro KapThl HAaKIANBIBAIOTCSA OOHA Ha IpYryio
COBMEILAIOTCS FOPU3OHTATH. TOYKH repecedeHns] TOpU3OHTaNEN COCIUH-
IOT TUIABHBIMM KpWBBIMU. ITo KapTe pasHOCTE MOXHO TIONYYHUTh O0BEM
CHECeHHOro rpyHTa.
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Puc. 2.19. Crnoxenue (a) u BbluuTarue (6) pepeda TonorpadHYecKmx MOBEPXHOCTEl

Onpenenenne 00bEMOB pazIHIHBIX 3eMISHBIX pador. [Tpu cTpouTenbeTBE
pasnMYHbIX OOBEKTOB BCTAET BakHasl 3a/laya 3HAThb HE TOJIBKO ILIOLMand
IUTAaHUPOBOYHBIX paboT, HO M WX o0BeMbl. OOBEMbB! 3€MISHBIX pPadoT
MTONCYUTHIBAIOT MO FOPU3OHTANSAM KpyNHoMacliTabHON Tonorpaduyeckoi
KapTHl WM Tonorpaguyeckoro riada. O6beM 00beKTa BHIPAXaETCst CYMMOIA
06bEMOB I105ICOB, 3aKJTIOYEHHBIX MEXIY COCETHUMM FOPU3OHTANSIMM:

P uc. 2.20. Onpenenenne
obbeMa rpyHra
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V=Vt Gt V4 V4 Y

O6beMbl HHXHUX MOSICOB ONMpPee/sioT npy-
OJIMXKEeHHO To dhopMynaM [UIst BLIYMCIEHUS M-
JIMHJPOB:

rie P, u Py — nowany HUXHETO M BEpXHEro
OCHOBAHHS; /i — MpEBbBILIEHUE MEXIY COCEIHM-
MU TOPU3OHTATSIMHU.

CaMbliil BEpXHHH CJION HAXomAT 1o dhopMye
[UIs1 BBIYUCTIEHHS] 00beMa KOHYCa WK KyTOJa:

=lpp y=1
=1pm v=1pp.

W3 puc. 2.20 nerko noHATH MPUHUMI Ollpe-
JeseHust 00beMOB 00beKTA.



2.10. TTocTpoenue npoduiei
na TonorpaduyecKuX KapTax

[lpu ceveHUr MOBEPXHOCTHOTO CI05 TBepAoil 000I0UKN 3eMJIM OTBEC-
HOM TUTOCKOCTBIO B 3aJAHHOM HArpaBleHUH MoJIy4aoT 8epMUKANbHbIL
paspe3. YMeHbLIEHHOE p306paxeHue ero NMpoeKuuu Ha BEPTUKATBHYIO
[LTOCKOCTb HA3bIBAETCS npoguaem MeCmHOCMU.

[podund MECTHOCTH IIMPOKO MCTIONb3YIOT I peleHns MHOTHX
HAy4YHO-[PAKTUYECKUX 3aja HpH pa3HooOpasHbIX reorpaduyecknx uecie-
[OBAHUSIX, B MHXEHEPHbIX U3BICKAHUAX, BOGHHOM jeyie U T. [.

[Mpoduis 1aeT HAMIAAHOE fpefcTaBieHne o CTpoeH!N 3eMHOI1 MOBEP-
XHOCTH, MO HEMY MOXHO BbISIBUTD 3aKOHOMEPHOCTH pasMelleHust ¥ B3an-
MocBsi3u penbeda ¢ ApyrMH sieMeHTaMi NpUpoaHoW H COLMATBHOM
cpensl. Teorpady, HHXEHEepy-U3bICKATENIO, reojie3ucTy HEoOXOIUMO yME-
Hue GBICTPO Y TOYHO CTPOUTD npocuiu. [lpu nocTpoeHUH npoduid ciaenyeT
BCeria yYMTHIBATh, YTO HA KapTe pasHOCTH BBICOT TOYEK BCErna MCHBIIC
paccTOsTHUI MeXIY TOYKaMHu. [MosToMmy ISt NPUAAHNUS BBIPA3UTEILHOCTH
npoduIio NPUMEHSIOT 1Ba MacLITA6a — FOPU3OHTATBHBIA 1 BEPTUKATL
HBI.

BepTHKaAbHbIH macmTa6. OH OBBIUHO B 3, 10, 15 pa3 KpymHee ropu-
soHTanbHOro. CreneHb yKpYyIHEHNS BEPTUKAIHLHOTO maclirada 3aBUCUT OT
Xapakrepa Tornorpaduyeckoi MoBEpXHOCTH U nasnayeHust npodus. Uso-
Gpaxenue GopM penbeda HA npoduie 3aBeIOMO UCKAXEHO, yIJIbl HAKJIOHA
TonorpadudecKol TTOBEPXHOCTH U JUTUHBI JMHUI YyBEINYMBAIOTCA TPUMEDP-
Ho B 10 pas.

Jlunus, MO KOTOPOM CTPOUTCA npoduiib, Ha3pIBACTCH auHueH poduis.
OHa MOXeT OBbITh MPAMOH U JOMaHO#t, COCTOSALLEH U3 HECKOIBKUX MOBO-
POTHBIX TOYEK.

OTMETKA BHICOTH OCHOBAHUS nipounst 06bIMHO MPHHAMACTCH 33 HyJb.
Tam, rae BHICOTA MPOGUIA CITHIIKOM BeJIMKA, OTMETKY BbICOTHI OCHOBAHMS
IPUHMMAIOT 32 Hanbonee yIoGHOE KPYIJIOe YMC/I0 METPOB, HO MEHbIIIE, YEM
OTMETKA caMOil HU3KOW TOPU3OHTANH.

Topu3oHTAIBHBIH macira6 npoduins. OH MOXET BbITb paBeH MaciuTady
KapThi WK YBEIWYEH B 2--3 pasa.

PasmeTka ocHoBaHusi nmpoduid, T. €. 06o3HaueHe Ha HEM BCEX TOUEK
KapThl, B KOTOPbIX JTMHUS npodwIs nepecexaeT XapakTepHBie TOYKU Mec-
THOCTY (BEpLINHDI, FOPM3OHTANIH, BOOPA3IENbI, OOPBIBE, YCTYIBI M T. 1),
MOXET BBIIOMHATBCSA MyTeM HM3MEpEeHUA OTPE3KOB JINHUU npoduas OT
HayaTbHOM TOUYKM 4O KaXMOi TOYKH fepeceueHus Ha KapTe U HaHeceH!s
STUX TOUEK HA OCHOBaHUsI NPOQUIIA B 3a1aHHOM maciurtabe. B cnydae, xoria
TOPU3OHTAIbHbIN MmacinTabd npoduns paBeH MmaciuTaby KapThl, pasMeTka
ocHoBaHus npoduisd 3HAYUTEIBHO ynpoluaercs NpUMEHEHNEM TI0JIOCKH
GyMmaru ¢ pOBHBIM KPaeM. Kpait o0cKn COBMEILACTCH C auHUei mpodust

3% 67



~\_ =¥%7073 :::
&)
- el 152
e

130

C

‘l

b

i

12, A3umyT 100°—e- B T

120 T [

o t [

115 R ! HE 1'::

i : H ! i :,' [

110 : Pode oo
] i

108 f N N

s - P

y o o 1 0w o QO ©
8§22 §§§: = 8§ mr Sr® N8 8 2

TloJlocka OyMaru npukiagsisaercs g OCHOBAHMIO NpoduNss, U HAa Hero
TIEPEHOCATCS BCe HaHeceHHsIe TOYKY ¢ KapThl C yKa3aHHEM MX BBICOTHBIX
OTMETOK.

Ha puc. 2.21 nokasang; obuire npuempr NOCTpoeHHs npoduns mecr-
Hoctu. [Toctpoenue HaunHaercy c 0003HaYeHus! Ha KapTe THHKY npodus
ABC u onpenenenus OTMETOK rOpH3OHTasle}, TabBEroB, 06PEIBOB, nepe-
CEKAEMbIX 9TOM IMHUEH, 3aTeM Ha nucTe Oymaru npouepyusaercs npamag,
CIIyXalnas ocHopaHueM npoduns. Hapuc. 2.21 ormerxa BbICOTHI OCHOBaHMsi
NPoGUIA npuHsATa 3a 100 M.

Yepes kaxnyio BBICOTHYI0 OTMETKY npoBoasiT LINABHYIO KPHUBYIO, KOTO-
pas u byner usobpaxars JIHHHIO Tonorpaduyeckoi nopepxHoctH. [locie
dToro cnenyer oopmuts qeprex.
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2.11. Onpenenenre noneil HEBHAHMOCTH
Ha TonorpaduIecKHX Kaprax

[ose Heaudumocmu — yJacTOK 3€MHOl TOBEPXHOCTH, HE rpocMar-
puBaeMblii HaboxaTeneM U3 KAKOI-TO TOUKM Habmonenus. Henpocmam-
pusaemas 30HQ HANPAGAEHUR, UCXONALLCTO U3 TOYKH HaOmoieHud, —- y4a-
CTOK, PACIONOXEHHBIA HUXE Jyda 3peHHd Habmonareis (3a BO3BBILIEH-
HOCTSIMM, JIECOM, BBIMYKJIBIM CKJIOHOM, CTPOEHUAMH).

3agaua onpeneneHus Noied HEBUIMMOCTH O4EHb YacTO BO3HUKAET B
HACTYTATENbHBIX ¥ 0OOPOHUTEIBHBIX JeicTBUSAX BOWCKOBBIX ToJpasjieie-

a)

\%5//
~
-
A

6) Mpoguns 1

50m
Mpoguns 2
A pog
!
)
: :
50m 77 7 7777777777777 777777 7
A Mpogune 3
E
1 )
50m 777 777

P u c. 2.22. Y4acToK KapThi ¢ NpOBeAeHHBIMH HanpaBleHHSIMK U TIOJSIMHA HEBHIMMOCTH (@)
1 niocTpoeHue npodunei HanpaBiaeHus (6)
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HHUH JUis1 BbISIBEHUS HCTIPOCTPENIMBAEMBIX YYAaCTKOB, MECT CKPBITOTO CO-
CPEAOTOUEHHS TToApa3ieSieHNi, GOeBoii TEXHUKH U T. 1.

V 2.6. Onpenenenue nonei HEBUAMMOCTH Ha KapTe CKJIANBIBAETCA M3
BbIABICHUS TTOJIOXEHUsI HEIIPOCMATPUBAEMBIX 30H HA OTIENLHBIX HaNpas-
JICHUSAAX, UCXOASIIMX U3 TOYKU HaOJNIONEHUSA, U HAHECeHHUs TPaHUIL NioNest
HEBUIMMOCTH Ha Kapty (puc. 2.22, a, 6).

Henpocmarpuaemsie 30Hb1 ONPEACIIAIOT N0 HANpaBlIeHHAM (Tyyam
3PEHHS), UCXONAILUM U3 TOYKH HabNrofeHNs B KaKOM-To cexTope 063opa.
Yrisl Mexn1y HanpasneRusIMU OOBIYHO paBHEIeE. Hanpasnenns npouepuu-
BaloTcs Ha KapTe M pOHyMepoBkIBaloTest. Jarnee 1o KaXIOMY HaINpasleHHIO
CTpoAT npodunn. T'opU30HTANBHBII Macwurab npoduneii Bcerna paBeH
Maciraby xaprel. BepTukanbHbrif MacwTad BbIOHpaeTcs IPOM3BOIBLHO.
[poduns ssnsercs TIDOMEXYTOYHBIM JOKYMEHTOM M BBINOJHSETCS HA
MUJITUMETpoBoi Gymare. Ha mocrpoennbix NpoduUILX onpenensiores He-
NMPOCMAaTPUBAEMBIE 30HBI, KOTODbIE CleayeT CIIPOEKTHPOBATH HAa OCHOBAHME
npoounsa.

['panuuer noneit HeBuaUMOCTU CTPOAT Ha KapTe 10C/Ie HAHECEHUS Ha
HalIpaBJICHUAX HEMPOCMATPUBAEMBIX 30H. 3aTeM 4Epe3 TOYKH, OrpaHHyH-
BalOWME HEMPOCMATPUBAEMEIE 30HBI BCEX HanpasJieHuit, poBoasiTC rpa-
HULBL TIONEH HEBMAMMOCTH C YYETOM ocoGeHHocTejl penveda. [Mons
HEBHIMMOCTH C/leyeT 0603HAYMTh IITPUXOBKON Wiy 3aKpacKoii.

2.12. Yras Hanpasienuii

B nongrue “OPUCHTUDOBAHHUE JIMHUU Ha MECTHOCTM» (xapre) BxomuT
ONPpEIEICHUE ee HANpPaBNEHHUst (YI1a) OTHOCHTENBHO KaKOro-To UCXOLHOTO
HaIlpaBJIeHus.

B xaprorpaduu 3a VICXO[HBIC HANpPABNEHHMS I OPUEHTHPOBAHMUS
MIPUHUMAIOT reorpaduyecKuii (MCTUHHBLA) MEpUIHAH, MAarHUTHEIM U oce-
BOI MepuIHaHbl 30HbI (pucC. 2.23).

B 3aBucumoctu or BBIOPAHHOTO MCXOAHOTO MepuaMaHa Ut OPHEHTH-
POBAHHS yIJIbl HANIPABNECHUH TOAPA3AEINAIOTCS Ha reorpapuyeckuii (UCTHUH-
HBIH) a3UMYT, MArHUTHBIH 43UMYT, AMPEKUUOHHBIN yroyi PYMOBI.

Ucrunneii a3umyt. Hemunnoim a3umymom Ha3bIBAETCS rOPU3OHTAJIbHbII
YIOJI, OTCYMTBIBAEMBIH 110 X0y YacOBOiL crpesiku (0 — 360°) or cepephoro
HalpaBNeHHUs] HCTUHHOTO MEPUAMAHA [0 HANpaBIeHNs HAa NAHHYIO TOYKY.
Pasnuyator npu atom NpsIMOI U 06paTHLI UCTHHHbIE asMMYTHI (puc. 2.24).

MpaMBIM HanpaereHneM TuHMK CYUNTAIOT I-2, obparHbIM 2-1, B coOT-
BETCTBUM C 3THUM A; — TIpAMOii a3UMYT, A, — oBpaTHbIii.

Yron y, oGpa3oBaHHbIi Mepuinanamu 1 n 2, HaswiBAIOT cOruncenuem
Mmepuduanos. Tpsimoit u OOpATHBI a3UMYTbI CBA3aHBI 3aBHCHUMOCTBIO

A, = A, +£180° +y.
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* MarHMTHBI a3uMyT. Maznumnoim a3umMymom Ha-
3bIBaeTCS TOPM3OHTANBHBIA YIOJ, OTCYMTHIBaEMbIN
110 XOLy YacOBO# CTPEIKHU OT 0 10 360° oT cesepHOTO
HATpABIeHUs] MArHMUTHOTO MEpUINAHA 110 Harnpas-
JeHUsl Ha IaHHYIO TOUKY.

B Kaxmoil TouKe 3eMHOW TOBEPXHOCTH MCTHH-
Hblii ¥ MATHUTHBIA MEPUIMAHBI 00pazyloT MexXIy
coboit yron & (puc. 2.25), HA3BIBAEMBIN CKJIIOHEHUEM 1 {
MATHUTHOM cTpeniku. ICTUHHBIA U MArHUTHBIN Me-
pUIMAHBI CBA3aHbI COOTHOLICHHEM

A=A, + (£9),

fie B CKOOKax yKa3aHbl 3HAK{H BOCTOYHOIO M 3arafHOro CKJIOHEHHS.
CKJIOHEHHE PasiMyHO IS pa3HBIX TOUEK 3eMJIM M HE OCTAETCA NMOCTOTHHBIM
naxe sl OHOM TOUKHU.

PasnuyaloT BEKOBbIE, TOJOBBIE W CYTOUHBIC Y3MeHEHMs] CKJIOHCHUA.
CrienoBaTe/IbHO, OPMEHTUPOBAHUE 1O MArHUTHOMY a3UMYTy YCTynacT B
TOYHOCTH OPMEHTHPOBAHMIO MO MCTUHHOMY.

CBeleHHd O MATHUTHOM CKJIOHEHWH M €ro roloBoM M3MEHEHUMU MOXHO
Bceraa onpeleuThb o TonorpapuyecKon Kapre. ,

JiMpexunoHHbIH yrod. JlupeKyuonnbimM y210M HA3BIBACTCHA rOPU3OHTAIb-
HBII YrOJI, OTCYUMTBHIBAEMBIH MO XOLY yacopoii crpeiku or 0 1o 360° ot
CEeBEPHOTO HaIpaBJIeHUA 0CEBOI0 MEepUIHMaHA 30HbI (TUHMIA KOOPAMHATHO!1
ceTKH) 10 HAnpaBleHHsl Ha JAHHYIO TOUKY.

Tak KaKk a3MMyThl OOHON U TOH Xe npsAMOil B PasHbIX €€ TOYKaX
pasTU4HBbI, TO UX OTPENEEHUE COMPSXEHO C TPYAHOCTSAMH U HETOYHOCTHIO.
[loaToMy B reofe3uyt NpH MPOU3BOACTBE TOUHBIX paboTr MCMOAB3YIOT AU~
PeKLMOHHBIE YIJIBL. [psiMoit o ¥ o6paTHBI o' IMPEKUHMOHHBIC YIIIbI OIHOM
U TOi Xe JIMHUK I-2 pasHATCs Mexly cobolo Ha 180° (puc. 2.26, a), T- €.

o =ax 180°

P u c. 2.23. Cps3b OpHEH-
THPOBOYHBIX YIJIOB
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P u c. 2.24. UcTHHBIE a3UMYTbI P c. 2.25. MarHuTHBIH a3UMYT

W cOmkeHHe MEPUANAHOB ¥ CKJIOHEHME
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N YUUTBIBAsA, 4TO & M Y MOTYT GbITb BOCTOYHBIMM
W 3anajHbIMM, 3a0ulleM

a=A, + (+8) — (xy).

Pym0. Pymbom Hazbipaercs TOPU30OHTAIbHBIA
5 yroi, orcyuteiBaeMblit (o1 0 no 90°) or 6nuxaii-
N ., LICro HanparIeHUs: ICTHHHOTO, MATHUTHOTO WM
a OCEBOro MepHANaHa (TIMHHUIA KOOPIMHATHOM cer-
& KH) 10 HanpaBleHUs Ha JNaHHYIO TOYKY. B 3aBu-
i , CUMOCTH OT MCXOQHOIO HalpaBleHUS pPYMOBI
PasiuvaioT UCTUHHBIE 7,, MATHUTHBIE F, U TAOTHY-
Hele r.. Wx wupoko UCIONIB3YIOT B MOPCKOif
HaBUIaALMM, METEOPOJIOTHH, 3EMIIEYCTPOIICTBE.
OpueHTHpoBaHue KapThl 3aKJ1I04a€TCa B pac-
IIOJIOXEHUH €€ OTHOCHTESIBHO MECTHOCTH Tax,
YTOOBI HAMpAB/EHHS JUHUH Ha KapTe OblIM na-
PAJLTENIBHBI NIPOEKIUAM COOTBETCTBYIOLMX JIMHHI HAa MECTHOCTH. 3amzaua
BRITIOIHSIETCA € ITOMoLUBo Kommaca. JIis 3Toro HYNeBOil quaMeTp coBMe-
UWaeTCAd C UCTMHHBIM MEpPUIMAHOM (3ananHoit MM BocTOYHOI PaMKoii).
3areM kaprta BmecTe c KOMITacOM MOBOpayUBAETCA 1O Tex Nnop, Moka
CEBEPHBIN KOHEL MATHUTHOL CTPENIKH HE YCTAHOBHMTCS Ha OTCYeT, paBHbII
CKJIOHEHHIO MEPHIMAHOB, YKa3aHHOMY Ha cXeMe CKJIOHEHHIl 1ol I0XHOH
PaMKoit JMcTa KaprThl.
OpueHTtrpopanue KapThl JIy4llle BBIIONHATH 0 KOOPAMHATHOM ceTKe
nucra. B atoM ciyyae Hynepoit AMAMETp KoMIaca coBMellaeTcsi ¢ 6uxaii-

>q

Puc. 2.26. Iupexumontbie
YTIIBI

YCTAaHOBUTCS Ha OTCYET, paBHbINA TonpaBke

1= (8) — ().

COOTBETCTBYIOIUNA MEPUON BpeMeHH, YKasaHHbIX B snerenne. Hanpuwmep,
J@HHBIE JIETeHABl KAPTBL: CKNOHEHHe Ha 1970 I. BoctoyHoe 3°45'. T'omogoe

M3MEHEHME CKITIOHEeHH 3anagHoe 0°07'. Cuenyer BoiunciuTh ckioHeHue Ha
1986 r.

3a npowenumuii niepron BpeMenu (16 1et) MaruutHas CTpeJIKa OTKJIO-
HUJTack Ha 3aman Ha 32'. Torna ckroHeHue MepuanaHoB Ha 1986 r. Gyner
PaBHO: BoCTOYHOE 3°45' — 3anagHoe 0°3) = BOCTOYHOe 3°13'.

Kapry MoxHo OPHEHTHUPOBATD U 110 NUHENRHBIM M300paxeHUsIM obbeK-
TOB (1OPOTaM, IMHUAM CBS3M U T. IL.), MMEIOLLMMCS HA MECTHOCTH U Kapre.
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2.13. Nsmepenne HA TonOrpaduIecKHX KapTax
a3UMYTOB, pyMOOB M JHPEKIMOHHLIX YIJIOB

V 2.7. OpueHTHpOBOYHbIE YIIBI YaCTO MCTIOAB3YIOTCS B paboTe reone-
3UCTOB, NNPOEKTUPOBIINKOB, CTPOUTENEH, MOpeIuIaBare/Iel Uil U3MEpEeHHsI
Mo KapTe WY MOCTPOEHMS HA HEM MPOEKTOB MOMMIOHOB IEOAE3UYECKOM
CETH, Tpacc JOPOT U TPYGOIIPOBONOB, MaplpyTOB ABHXEHHUS U T. A.

TMonoxenve abcuuce BHYTPH KapThl ONpeleieHO TOYHO HaHECEHHBIMU
BEPTUKAIbHBIMY JTUHHAMH KOODAMHATHON CETKH, MOJIOXEHUE HCTUHHBIX
MepUIMaHOB — OOKOBBIMH pPaMKaMH KapThl, NMOJOXKEHHE MAarHUTHOTO Me-
pMAMAHA CXeMATHYECKH MOKa3aHO Ha cxeMe cKIoHeHWi. OTciona cienyer
3aK/JII0YUTh, YTO OPHEHTHPOBOYHEIE YIJIBI B J1I000H TOYKE KAPTHI TOYHee
BCEro BBIYMCIMTD IIPH IIOMOILY KOOPAUHATHOMU ceTKH. OObIYHO MOI0XEHHE
WUCTUHHOTO WM MAarHMTHOrG MEpPUAMAaHOB TOYEK HA KapTe OINMpeneisior
OTHOCHTENIBHO abcHKCChl TOYKH [0 3HAYEHMIO YIJIOB CKIOHEHHS M cbim-
KEHUS!, YKA3aHHBIX B CXeMe ¥ JIeTeH[e CKIOHEHUH MOJ 10XHOW pamKo#
KapThi. ITpy 3TOM BeTHYMHA YIJIa CKIOHEHHS HO/DKHA OBITh OMNpenesieHa Ha
Hactoswuii nepuo. Eciy ckioHeHHe Ha KapTe yKa3aHO Ha NpolIexitnii
NEPHOMl, TO YYMTHIBAIOT MOMPABKY 3a TOJOBOE M3MEHEHUE CKIIOHEHWUSI.
Hanpumep, B nereniae KapThl yKasaHo: ckjioHeHne Ha 1960 r. BoctouHoe
4°3(’. Cpennee conuxeHne MepuanaHos 3anangHoe 0°54'. l'onosoe uameHe-
HUe cKIOHeHus 3anagHoe 0°02'.

Torna nonpapKa cKJoHeHus Ha 1986 r. Gymer 0°02' x 26 (ier) = 3anan-
Hoe 0°52'. CxuioHeHue Ha 1986 r. 6yner (BocroyHoe 4°30' — 3ananHoe 0°52') =
= pocTo4yHoe 3°38'.

[MonoxeHue NCTUHHOTO MEPHIMAHA OTHOCUTENIbHO abcuuccsl B oboi
TOYKe KapThl onpenensiercs yooM 0°54 (3amagHoe), a MoJoXEHHWE MArHUT-
Horo Mepuadana yoioM 3°38' (BocrouHoe). JloctaroyHo TPaHCHOPTHPOM
OTJIOXHUTh OT BEPTUKAILHOU KOOPAMHATHON JWHHUM, IPOXOISHLIEH uepes
Touky (abcumccy Toukn), yroi 0°54' (sanagHoe) win yron 3°38' (BocTouHOE),
TOrAA 3TUMHM YIVIAMU OIIpeleIMTCS HanpaBieHHe HCTHHHOTO M MATHUTHOTO
mepuanaHoB. Cienyer OTMETUTh NPH 3TOM, YTO TOYHOCTb TPAHCIIOPTHPA
HEBENMKA, 0COBEHHO MPH OTKJIAABIBAHUN MAJIBIX YTJIOB, TO3TOMY TOYHOCTh
HAHEceHUs Ha KapTe OpHEHTHMPOBOYHBIX YINIOB CPAaBHUTEIBHO Majia.

To4HOe MOJOXEHWE MCTHHHOrO MepHINaHa B JIIOOOH TOYKe KapThl
JIyyllie OMpenesisaTh MpH IOMOLIM ONWHAKOBOTO OTCYETa reorpaduyeckoi
JOJITOTHl MEPUINAHA, POXOISILETO Uepe3 ToYKy. [lIsl 3Toro JBe TOYKM Ha
CEBEpHON W I0XHOI paMKe coeaMHsI0TC NnHelKoi. Tlonoxenue ucTuH-
HOro MepuauaHa oIpeessieT OTPE30K MPSAMOM, MPOXOMSLIEN Yepe3 TOUKY.

A3UMYThI U IUPEKLMOHHBIE YIIIbl U3MEPAIOTCS TPAHCIIOPTUPOM, LIEHTP
KOTOPOro BCEra COBMELLAETCS ¢ TOYKOM, BHIOPAHHOM Ha 3alaHHOM IMHUHM,
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Puc. 2.27. Nonoxenue rpaHcnoptupa
MpK U3MEPEHUHN U MOCTPOEHHM a3UMYTOB
M IMPEKLIMOHHBIX YITIOB

M ¢ MepuaMaHoM (abcumccoit), mpoxo-
OAIIMM 4Yepe3 AaHHylo Touky. Ilpu
3TOM MOXET OKAa3aTbCs, 4TO JHMHHUA
Majna, Toria HeoOXONUMO €€ IIPOonoiI-
XUTb Ha Kapre. g noBuILIEHHs TOY-
HOCTH M3MEDEHHMA YIJIOB CIEeIyeT
I10JTIb30BATLCS TPAHCTIOPTHPOM ¢ GOJTb-
LIMM OCHOBaHHEM. :

Ecny muHMS oKaXeTcs clipaBa WM
cjeBa OT MEpHMIMAaHA, TO HY/IEBOM
WTPUX MO WIKajge TPAHCMOPTHPA CO-
BMENIAIOT COOTBETCTBEHHO C CEBEPHBIM
WK IOXHBIM HanpaBleHUEM MepHIH-
aHa WIH BEPTHUKAJIBLHOM JHHKEH Koop-
JUHATHOM CETKH.

Ilpy H3MepeHMH a3UMYTOB M JUPEKLUMOHHBIX YIJIOB IMHHH, Pacnosio-
JKEHHBIX CJIEBA OT MEPH/INAHA, K OTCYETY O TPAHCIIOPTUPY HAMIO NPHGABHTD

180° (puc. 2.27, 2.28).

PyM6b1 H3MeEDSIIOT 110 aHANOTHH ¢ U3MEPEHMEM a3UMYTOB U JMPEKLIU-
OHHBIX YIJIOB, HO NIPH OOHOM M3 YETBIpEX BO3MOXHBIX MOMOXEHUH TpaHc-
[IOPTHPA, B 3aBUCUMOCTU OT HaNpaBieHMs 3aJaHHOI JTUHHUHU.

JInnus Hanpasnena Ha CB. Hyrnesoil 1Tpux Ha IIKake TpaHCIIOPTHPA
COBMEILAIOT C CEBEPHBIM HalpasieHueM MepuanaHa. OTcyeT Ha ero mKare
MPOTUB 3alaHHOM JIMHUYU JAACT BEIUYHHY pyMmba.

Jlunus Hanpaeinena Ha }03. HysneBo#t wTpux WIKATBl TpaHCHOPTHPA
COBMEILAIOT C IOXHBIM HallpaBleHHeM MepuauaHa. OTcyer Mo uIKajie
NIPOTHB 3alaHHOM JIMHUM HACT BEIMYUHY pyMba.

I n

m

Puc . 2.28. MMonoxenue TpaHCNOPTHPA NMpy H3MEPEHUH U NOCTPOEHUH pyMGOB

74



JuHus HanpaBnéHa Ha IOB. Hynepoil WTpuUX LUKaabl TPAHCNOPTHPA
COBMEIIAIOT ¢ 3afaHHOH JiuHKUeH. OTcyeT Ha ero IKale [POTUB 10XXKHOTo
HaIpaBlieHUs MepUAKaHa IACT BEJIUYMHY pyMmba.

Jlunust nHanpasnena Ha C3. HyneBoil 1wTpux LIKaIBl TPAHCOOPTHPA
coBMellaioT ¢ Heil. OTcyeT Mo HIKaIe IPOTUB CEBEPHOTO HaIpaBleHUA
MEPUINAHA JACT BEIMYUHY pyMba.

V 2.8. TlocTpouts Ha KapTe JUHUM IO 3a[aHHOI BEIHYHMHE a3UMYTa,
IUPEKIMOHHOrO yIjla ¥ pymoa.

A5 nocTpoeHHs JIMHUU 10 a3uMyTy (puc. 2.27) Halo POBECTH Uyepes
HAYaJIBHYI0 TOYKY JIMHMM WCTMHHBIA WM MarHUTHBIA MepuauaH. Mx
HOJOXEHHE OT abClUCCH (BEPTUKATBHON KOOPAMHATHOM JUHUU), TPOXO-
JSIIeR dyepe3 HaYaJlbHYI0 TOYKY, CIEAYET ONPEAETUTD IO CXEME WUJIH JIETEH/IE
CKJIOHEHU M, YKa3aHHBIX MO 0XHOM paMKoif KapTel. [lajiee OT ceBepHOro
KOHLIA OTpe3Ka IpHU OJHOM M3 [IBYX MOJOXEHUH TPAHCIIOPTHPA, B 3aBUCH-
MOCTH OT BeTMYMHBI asumyra (Gonbiue wid Menblie 180°), no wmikane
TPAHCIIOPTUPA OMpPEReNsIOT BeTHUMHY asumyra. [IpoTuB 3TOrO OTCUETA HA
KApTe CTaBAT METKY U MPOBOAAT MPSMYIO JMHUIO C 3aJaHHBIM a3UMYTOM.

IMocrpoeHue nMMHUU MO 3amaHHO BeIHYMHE pyMOa BBIMTOJIHSAETCS MPH
OIHOM M3 YeThIpeX MOJOXEeHU TpaHcropTipa (puc. 2.28), B 3aBUCHUMOCTH
OT TOro, Kakasl YeTBepTh IOPM30HTa yKaszaHa B pymbe. UCTUHHBIA WiIH
MarHUTHBII MEpUIMAH Yepe3 HAYaIbHYIO TOYKY TMHUU MTPOBOIUTCA TaK XK€,
KaK IpY NOCTPOEHUHU JIMHUHU C 3aJaHHBIM a3sMMYTOM.

l.YersepTn C B. Hynepoii Tpux WKaMBI TPAaHCTIOPTHPA COBME-
LIAIOT C CEBEPHBIM HaIpaBlieHHWeM MepuauaHa. Ha 1kane HaXxoosaT oTcyer,
paBHblii pyMOy, MPOTUB HETO Ha KapTe CTaBsAT METKY U 10 IMHEHKe MPOBOASIT
MpPSIMYIO IMHUU YEPE3 HAYATBHYIO TOUKY M METKY.

2. Yerpeptb IO 3. Hynesoii 1ITpUx COBMELIAIOT C OXHBIM Ha-
NpaBjieHueM MepuauaHa (OCTalbHbIE AEHCTBUS KakK B 1. 1).

3. UYersepts IO B. Ha mxare TpaHcnoprupa HaxomAT OTCYET,
paBHBbIif pyMOy. COBMEILAIOT 3TOT OTCYET C HarpapjleHWeM MepUIMaHa U
MPOTHUB HY/IEBOTO HITPHUXA IIIKATBI HA KAPTE CTABSIT METKY. 3aTeM IO IMHEeMKe
MPOBOMAT TPSIMYIO JIMHHUIO YEPE3 HAYATBHYIO TOYKY U METKY.

4. Yerseprpb C3. Ha wkane TpaHcnopTHpa HAXOAAT OTCUET,
paBHBIif pymMOy. COBMEILAIOT 3TOT OTCYET C CEBEPHLIM HaIpaBIeHUEM
MEpPUINAHA U IPOTUB HYJEBOro LITPUXA LIKAJIBl HA KapTe CTaBAT METKY. [1o
JIMHEHKE Yepe3 HAYATbHYIO TOUKY U METKY POBOAST NPSIMYIO JTUHUIO.

2.14. OpuenTHpoBaHHE HA MECTHOCTH

OpUEHTUPOBAHHE HAa MECTHOCTH — 3TO ONpEAeNeHNe CBOETO MECTOIIO-
JIOXeHUs! (TOYKM CTOSIHMSI) OTHOCHMTENIbHO CTOPOH TOPH30HTA, MECTHBIX
TIpeIMETOB, OPUEHTUPOB, JMEMEHTOB pefibeda, HapasIeHnsl MepUIHaHa 1
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Puc.229. lpumepst OpHEHTHPOBAHKS HA MECTHOCTH:

a — nojioxeHne undepbnara 4acoB NPH ONpPERENCHUH CTOPOH TOPH3OHTa: 6 — nonoxeHue 1loaspHoit
3Be3/1bl OTHOCUTENIBHO co3Beanusi bonbitioll MeaBeaHubE; 6 — NONOXEHHEe MYPABEHHHKA OTHOCHTENBHO
CTBONA depepa

e

HamnpasjieHust yTH. KayecTBo OpHeHTHpOBaHMS, HAIEXXHOCTh M €0 BHICT-
poTa, NpexIe BCero, 3aBUCST OT XOPOLINX OPHEHTHPOB, OT YCJIOBHI TOTONBI,
BpPEMEHHU rojia ¥ BpEMEHH CYTOK, IOCTOBEPHO# KapThl, OT OHBITA M IPHPOA~
HBIX JaHHBIX yenoBeka. KoMmac M Kapra — caMbie HaeXHBle U TOYHEIE
OIpe/ie/IUTENIN CTOPOH TOPU30HTa, OHAKO ORH MOTYT He GBITh B HATMYMH.
U Torna onpeneneHne cTOpoH rOpU30HTa, KOHEYHO, C MEHBIIIEH TOYHOCTBIO
u OvlctpoToii MoxHO onpemensars no Conuuy, ITonsipHoit 3sesme, mo
NpHU3HaKaM MecTHbEIX 00beKkToB. He Mory He pacckasars o6 onubke Moso-
noro oduuepa-rororpada, Koraa MexaHH3UpoBaHHas OUBM3UA HOIXKHA
6buta oT ctaHuMM MaHbwKypusa BuiiTH K rope Lunukapy, mpeonones
npoxoauMslil nepeBaji xp. bonbluoit XuHrad, u ¢ Xomy BCTYNMTh B 60it ¢
sinoHuamMu. B 1945 r. Hamr oduHep-NPOBOAHMK «3aBeN» IUBH3NIO BMECTO
npoxogumoro nepepaia Bonplioit XuHraH, Ha HENpOXONUMEI mepeBai.
Husu3ns passepHysach obparHo, Kora BoiHa ¢ fnoHueil yxe 3aKoHYH-
nack. Odmuepy rpo3un PeprpubyHar, mocneacTBUs MOTH GbITh TPATHYHBI-
mu. Korma pasobGpanuch, T0 BHHOM BceMy Obna MecTHas MarHMTHas
aHOMaJKsl, a o(pULIEp HE MOT JIOTANAThCH , TOYEMY MAarHHTHAS CTPEJIKa BeOeT
cebsl Tak CTpaHHO: «Bce BpeMs beraer».

W emwe cnyyaii Ha cesepe Ilepmckoit obnacti. CoBepilieHHO HErpaMoT-
HBIA MECTHBIH XUTENb BBIBEN 1LIEJYI0 TPYNIYy XOPOILO MOArOTOBIEHHBIX,
3a6yauBLIMXCS, 06ecCHIIEBLIHNX JIIOAEH U3 TAEXHBIX OECKOHEUHBIX GOJIOT.
OH OpHEHTHpOBaICH KaK NTUIA B IOJNETE B TO BpeMsl, KOrQa Bce BOCEMb
YeJI0BEK MPOKIMHAIH €10 33 TO, YTO OH HIAYETO He CMBICINT U BEAET HE3HAMO
Ky/a. '

Opuenmuposanne no Comnny. B cesepHoM nonymapuy 1o qeKpeTHOMy
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BpeMmeHu ConHue B 7 4 Ha BocToke, B 13 4 — Ha iore, B 19 y — Ha 3anaze.
3a ofMH yac coyMHLUE MNepemMetaercs Ha 15°

Mo pa3HocTH BpeMeHH B MOMEHT HabsoneHus u B 13 4 HaxoadAT yros,
tia KOTOpBLIH CONHIE B JaHHBIA MOMEHT OTKJIOHMJIOCH OT HampaBieHHs:
Ha 1or.

Opuenruposanne no Comity # yacam. Yackl npUBOIAT B TOPU3OHTAI b~
HOE T0JI0XeHHe, YacoBYI0 CTpeIKy Hanpasnsior Ha Connue. Haxoast yron
MexXJly HanpasieHueM yacoBoit ctpenkn Ha ConHue ¥ HanpasieHHEM Ha
13 u (or LeHTpa YacoB). Yron aensT 6McCeKTPUCOI 110110/1aM, OHA U TTOKaXeT
HanpasneHne Ha or (puc. 2.29, a).

1o nepememenuio BepimAHbI TeHH. B COHEYHBII [ieHDb B 101 HAa POBHOI
IUTOLLA/IKe HAXOMST BHICOKHIA NpefiMeT: CToND, AepeBO (MOXHO BEPTHKAIBHO
NOCTaBUTh 1IECT, Xepib). OTMeYaloT NONoXeHHe BEPUIMHBI TEHHU ceifvac;
yepes ABaAuAaTh MUHYT OTMEYAIOT €€ HOBOE I10JI0XEeHHE, COeAUHSIOT obe
OTMETKHU [IPAMOM: BOCCTAHABIKBAIOT NEPIEHANKY/IAP U3 CEPEANHBI IPAMON
7o npeaMeTa — 3to OyaeT HanpasieHue Ha tor. OcranbHble HaNpaBAeHN
Ha CTOPOHBI FOPU3OHTA ONPENENAIOTCS HpPOCTO.

Opuenruposanne no Ilonsapnoit 3pesne. Hanpasnenne Ha Ionspuyio
3BE3[y COBNAJAET C HATIpaBIEHWEM MCTHHHOro Mepuawana. IlonsipHyio
3Be3fy HaxomsT o coszpeanuio b. Measenuusi (puc. 2.29, 6).

Opuentuposanne no npeameram. IIpu3HaKW MECTHBIX TIPEAMETOB B
COBOKYITHOCTH JPYI' ¢ APYTOM TIPHONIMXEHHO YKa3blBAIOT CTOPOHbBI TOPH-
30HTA. DTH NPU3HaKK OGYCIIOB/IEHEI PACIIONOXEHHEM NPEIMETOB OTHOCH-
tenbHo Conuua. Tak, y AepeBa ¢ ceBepHolt cTopoHsl Kopa rpybee, ¢ ora
OHa ceeriee u anactuunee. Cmona sbiensierca 6obitie ¢ tora (CocHa, eNnb).
epeBbsi, KaMHH, [I€peBAHHBIE KPHILLHA MOKPLITH MXOM G0JIbLlIE C CeBEpHOIi
cropoHbl. MypaBeitHHKH OGBIYHO HAXOAATCH C IOXHONH CTOPOHBI CTBOJIA
JepeBa wiaM KycrapHuka. Mx mojorue ckioHwst ofpaleHH K 1ory, a
KpyThie — K ceBepy (puc. 29, @).

Hanpagprense CTOpOH TOPHU30HTA MOXHO OIpENeNnTh Mo oOLeKTaM,
CO3/aHHBIM YejioBekoM. Tak, Npoceku B Jiecy MpOKIaAbIBAIOTCH MpUGIN-
3UTEILHO C CeBepa Ha 10T M C 3aM1ajla HA BOCTOK, ANTAPH LiepKBelt obpalleHs!
K BOCTOKY.

KpoMe 3anayy opueHTHPOBAHMSA HA MECTHOCTH M HAXOXAEHMUSA CTOPOH
TOPU30HTA BOZHUKAIOT HE MEHee BaXKHBIE 3a/1aYi MO OfipeleNeHuIo cBoeil
TOUKH CTOAHUS, HANPABICHUIO JIKMHUI MECTHOCTH, HAHeceHHID OOBEKTOB
Ha Kapry.

OpHenTHpoBAHKE HA MECTHOCTH N0 Kapre (a3pocHuMKy). Takoe opnen-
TUpoBaHue Haubonee HamexHo. CHayana cienyeT COPUEHTMPOBATb Camy
KapTy, 3aTe€M NyTeM CAMYEHMs] KapTbl C MECTHOCTBIO HAXOAST TOYKY CTO-
SIHMSI, ONpeNesioT HarpasleHie CBOEro IyTH.

OpureHTpOBaHUE KapThl 3aKIIOYAETCd B TOM, YTO KapTy Hamno pacio-
JIOXHTb TaK, YToOBI JIMHHU HOpPOT, 3NEKTponepenay U T. 4. ObIM napai-
JIeJIbHBI 3TUM Xe THHUAM Ha MECTHOCTH MIIH yToOb1 HanpaBieHUss GOKOBBIX
PAMOK KapThl COBMANAIM ¢ HanpapjieHHeM reorpaduyeckoro MepHaMaHa.
OpueHTHpOBAaHNE KapTh Mo JIMHUIM MectHocTH (puc. 2.30, a4, 6), a Takxke
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P # c . 2.30. OpueHTHpOBaHHE KAPTHI 110 JUHUSAM MECTHOCTH (a) M BU3UPOBAHHEM

Ha OpHeHTHp (6)

¢ MOMOILBIO KOMTIaca MPOBOIAT, HAPUMEP, B CIyYae, KOTAA TOYKA CTOSHUS
HAXOOUTCS HA NUHEWHOM 3HaKe 0ObeKTa (0 AOpore, Nof JIMHHENR 3IeKT-
porepesayu, cBsA3MW, Ha KOHTYpeE Jieca U T. 1.) H ee TOJOXEeHHE NpUoOIu3u-

TEJIBHO U3BECTHO.

Korna Ha kapre M3BECTHO MOJIOXEHHE TOYKH CTOSHUSA M Ha MECTHOCTU
OIO3HAH HAAEXHBI OPUEHTHUP, TO KapTy OPUEHTHPYIOT BUZUPOBAHUEM HA
3TOT NpeaMeT. s 3Toro Ha KapTe K TOUYKE CTOSHHSL M YCJIOBHOMY 3HAKY
OPHUEHTUPA NPUIUIAABIBAIOT JUHEHKY K IOBOPAYMBAIOT KAPTY TaK, 4TOGBI
Pebpo TMHEHKY COBITAJIO C COOTBETCTBYIOLLMM HAIPaBIeHHEM HAa MECTHOCTH
(puc. 2.30, a, 6). B ycioBusX TI0X0# BUAMMOCTH (HOYBIO, B JIECY M T. A.),
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(o npuknagsiBaHun 6yccom vnuv
KomMnaca K 8epTvKanbHbiM TMHNAM
KOOpAMHATHON CceTku cpeaHee
OTK/TIOHEHNE MarHUTHOA CTPEenKn
BocroqHoe 15°

Puc.2.31. OpHeHTHpOBaHKE KapTH ¢ MOMOLLbIO
KOMIIaca I10 JIMHUH KOOPIMHATHOM CeTKH (C y4eToM
MarHUTHOTO CKJIOHeHMs & = + 13°15' u conuxeHus
MepuaMaHoB y = — 1°45"). [lonpaBka HampaBIeHHUs:

I=5—y=+1315 — (— 1°45) = + 15°
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a TaKkxXe Ha MeCTHocTu, Oen-
HOM OpMEHTHUpPAMHU, KapTy
OPHEHTHUPYIOT IO KOMIAcy.
dnag sToro WTpUXH JNuMOa
0—180° nOMXKHBI COBMAcTb ¢
OIHOI M3 BEPTUKAMBHBIX JIH-
HUH KWJIOMETPOBOM CETKH.
Crnenyer o6s3aTeIbHO YYeCThb
MOMNpPaBKy MArHUTHOIO CKJIO-
HEeHUS U cOMUXeHWe MEepUIH-
AHOB HA MOMEHT I0/1b30BAHUS
Kapto# (puc. 2.31).

3aTeM KapTy BMecTe
KOMIT2COM [TOBOPAYMBAIOT Ha
yroj, paBHBIH NOMpaBKe Ha-
npasieHus. [lonpaBky meHee
3° He YUMTBHIBAIOT, T4K KaK
€aMa TOYHOCTD AeJIeHHUS JIUM-
6a xomnaca AHOpHaHoBa
pasHa 3°.
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MarnutHbii
mepvgnan

leoncru4eckoe g
obHaxeHue

380 M PaccrosHne B merpax
270 nw. # napax waros

Puc. 2.32. Cxema ABMXKEHHS MO a3UMYTaM, NOATOTORJIEHHast
no TonorpagHYecKoil Kapre:

—— Mapupyr ABrKeHus
O  ToBopoTHue nyHKkTH XoMa I—4

MMonoxXxeHHEe TOYKH CTOSAHHUS ONPEIEIAIOT IyTEM CIMYe~-
HUS KapThl C MECTHBIMHM IpeAMeTaMH IiazomepHo. Hampumep, okoio
Habioaaress HAXOAUTCS PONHMK, NEepeBO, FeoNyHKT U T. I. IlosoxeHue
TOYKHM CTOSTHUSI H2 OPUEHTHPOBAHHOH KapTe MOXHO IMOJYYMTh «CTATHBA-
HUEM» OOpaTHBIX a3UMYTOB OT YCJOBHBIX 3HAKOB OPHEHTHPOB Ha «Cebsi»;
WIN Ha JUHEHHOM KOHType (Hopora, JHHHS CBA3H) MONOXEHUE TOYKH
CTOSIHUSA ONPENEAIOT [0 KAKOMY-JTUOO ODUEHTHUPY, NPOUYEPTHB NPSAMYIO OT
YCJIOBHOIO 3HAaKa OPHMEHTUpa HO MEpecedeHUd C NOoporoi, JUHMUEH
CBSA3H U T. I.

Illpu NBUXEHHUHU HA MECTHOCTH IMOCTOSHHO CIUYAIOT
KapTy C MECTHOCTBIO M OIIO3HAIOT OKPYXAIOLIHE 00BEKTBI ¥ CBOE MECTOINO-
JIOXXEHHe CHayaJla 110 BbLAAIOLMMCS OPUEHTHPAM, a 3aTEM IO BTOPOCTETIEH-
HbIM. OOGHapyxeHue Ha MeCTHOCTH OOBEKTa, MOKAa3aHHOro Ha KapTe,
ONPpPEeIeIsIoT T1a30MEPHO.

[pu aBUXEHUU HA HE3HAKOMOW MECTHOCTH 110 KapTe CHaYala U3y4aioT
YCIOBUSL IBUXEHMS W OPUEHTHPOBAHUS MO MApIUPYTy C leNbio BhIbOpa
ONTHUMIBHOTO BapuaHTa. JIMHUIO MapuipyTa Ha KapTe TPOBOAT LIBETHBIM
KapaHJailoM, B TOYKAaX [OBOPOTOB IPSAMOJIUHEHHBIX OTPE3KOB TPacChl
ITOANMUCHIBAIOT a3UMYTHI M PACCTOSHUS 10 OPUEHTHPOB.
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IIpu aBUXEHUU 11O 3AKPBITON MECTHO-
CTH, HOYBLIO MJIM NPU OTCYTCTBUM ODUECH-
THPOB TOYKH [TOBOPOTOB HAMEYaIOT BOAN3N
OT TepeKpeCcTKOB HOpOr, JUHUHA CBS3Y,
MOCTPOEK, BOILOEMOB U T. A.

PaccrosiHne, nM3MepeHHOEe MO Kapre,
MepecUYUTHIBAIOT B YMCIO Map LLIAros, IU-
PEKLMOHHBIE YINIbl NEpeBONIT B MarHWT-
HbI€ a3UMYThL.

MoaroTosyeHHbIE JAHHBIE IO KapTe
MepeHOoCIT Ha KaJIbKY.

Ipu ABUXKEHUH 110 MAPUIPYTY B UCXO-

Puc.233. Bremsmit Bz rmporo- HoIf TouKe 6epyT 1o KOMITIacy HanpaBieHue
AyKoMmaca: Ha MepBYI0 [MOBOPOTHYIO TOUKY NyTH. Ecnu
1 — xopnyc; 2— nammouxa; 3 — ykasarens OHA HEBHIMMA, TO HCIOIB3YIOT Gosee
oTcMeTa (MHIeKc); 4 — KypeoBast mkana; 5—  OJIM3KHE MPOMEXYTOUHbIE OPUEHTUPEI I10
MpobKa, 3aKphlBaloUIas PEryIMPOBOMHBIE  pannapneHpIo ABIXKEHHUS. [Ipy IBHXEHNH
BUHT; 6 — OTBEpTKa BWHTa; 7 — DYKOSTKa .
appeTHpa chenyeT MOCTOSSHHO CBepATh MO KoMiiacy
Harpap/ieHue NyTH U MPOHACHHbIE pacCTO-
sitHus (puc. 2.32).

CospeMeHHbIe CPEACTBA OPHEHTHPOBAHHA IPUMEHSIOTCA IPH IBUXEHUH
Ha MallIMHaX, TaHKax U OPYrux OBICTPOXOOHBIX TPAHCHOPTHBIX CPEICTBAX.
OCHOBHBIM HABUTAIIHOHHBIM TPHOGOPOM [IPH 3TOM ABIAETCH [HPOIOTYKOM-
nac (puc. 2.33).

Tuponoayxomnac IpUMEHSIIOT B YC/IOBHSIX BOXIEHHMS NPH HENOCTATOY-
HOW BUIUMOCTH, HA MECTHOCTH, O€AHO! OpMEeHTHpaMM, KOTha KapTy CJId-
YUTH ¢ MECTHOCTBIO 3aTPYAHUTENBHO UM HEBO3MOXHO.

Mapiupyr 1BUXeHHs NpelBapUTeIbHO U3Yy4YaeTcs 110 KapTe, HaMeyaioT-
Csl OPHEHTUPEI B TOYKAX ITOBOPOTOB, YKA3bIBAIOTCA PACCTOSTHUSI MEXIY HUMHU
U IMPEKUHOHHBIE YI7bl. Bce JaHHble YeTKO M HArIsAHO 0003HAYAIoTCsA Ha
Kapre.

B ucxomHolt ToYKe MapiupyTa Ha LUKaIE TMpONOyKOMIIaca yCTaAHABIU -
BaeTCA OUPEKLIMOHHBIA YToJ MEepBOro OTpe3Ka NMyTH, U MAlUMHY BEAYT, HE
cbuBasicb ¢ 3Toro kypca. Ilo cnumoMeTpy OTCYMTHIBAIOT ITPOHIEHHOE
paccTosiHKEe, HAXOMAT [MOBOPOTHBI OPUEHTHP, HAMPAaBISIOT MALIUHY MO
HOBOMY Kypcy KO BTOPOMY OPHEHTHpY U T. I.

K HazeMHBIM HaBHTAUMOHHBIM CPENCTBAM OTHOCATCS TAKKE aBTOMATH-
YECKHE YCTPONCTBA — KOOPAMHATOPHI, ONpeaesIoine MOCTOSHHbIE KOOp-
JUHATHI IBUXYLUEHCS MAIIMHBI, 4 TaKXKe IUPEKLIMOHHbIE YIIIBI Kypca.

Kypconpoxaaduuxu — nipubopsl, KOTOPHIE BBIIAIOT TAKYIO X€ HHGPOpMa-
UHAI0 U B YUCIOBOM BUAE, U B rpa¢MyeckoM BUIE MyTeM HaHeCceHHS
MpOoiiIeCHHOro MapllpyTa Ha Kapry.

Tononpueasuuku — aBTOMalLMHBI, 060PYIOBaHHbIE NIPUGOPaMU HA3eM-
HO HaBUTALUU [UISL U3BICKATETbHBIX paboT MECTOPOXIEHMIT HedTH U rasa.
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3. HA3EMHBIE ChEMKH MECTHOCTH

3.1. Tonorpajugeckue chemMkn. IIpubopsi K HUM

leonesnyeckye MpUOOpPHI, NPUMEHSIEMEIC B TonorpadguyecKyx paborax,
PasTUYHBI 0 KOHCTPYKTHBHBIM ocobeHHOCTSM, Ha3HaueHHI0, TOUHOCTH
M3MepeHuii, 0coOEHHOCTAM NPUMEHEHUS, Habopy BbINONHSEMBIX ONEpa-
U,

3HaHHe ¥ yMeHue paboTaTh C HMMM — HEMpPEMEHHOEe YCIOBHC IS
YCMEWHOro, IPAMOTHOTO TIPOM3BOACTBA M3MEpUTENBHbIX Olepaluii MpH
ChEMKaXx.

OB6uINM, YTO OOBEIMHSIET 3T NPUBOPBI, SBIACTCS obs3aTenbHoe HAMU-
yMe B KOHCTPYKIHMSX 3DUTENbHOM TPYOBI, M3MEPUTE/IBHBIX YCTPOICTB,
LITaTHBOB, MOACTABOK, YPOBHEH, 3aKPENUTEIbHBIX, HABOMAIIMX U MUKpO-
METPEHHBIX BUHTOB.

B To Xe BpeMsl reofle3uyecKue NpuGophl HECYT TONBKO MM npycyLue
0CODEHHOCTH.

B 3aB¥CHMMOCTH OT Ha3BaHWH NPHUMEHAEMBIX npubopos Tonorpaduye-
cKUE CHEMKH MOApA3AeNIoT Ha TEONONUTHYIO, bycconbHyo, MEH3YJbHYIO,
TAXEOMETPUUECKYIO, HUBEJIUpOBAHUE, a3podOTOCHEMKY, KOCMHYECKYIO
CBEMKY.

Teope3nyecKux NpHOOPOB U MpUHALIEXHOCTEH, NPUMEHAEMBIX MPU
CheMKAX, MHOTO, HO OCHOBHBIMU NpHOOpaMul SIBJIIOTCA TEONONHT, KuImpe-
renb, HUBENUp, Byccoib, aspodoToKkamepa.

B 3aBMCHMOCTH OT MECTA TIPOM3BOACTBA UX MOXHO IOAPAasICIMTEL Ha
Ha3eMHBIe ¥ BO3AyLIHbIE (23pod0TOCHEMKA, KOCMHYECKAA ChEMKa), CheMKH
CYLIM U CHEMKH LIeNbga.

Tonorpadudeckne CheMKH UMEIOT LEJIbIO CO3IaHUe tonorpapuyecKkux
KapT U TIIAHOB — MEPBUYHBIX HCTOYHHUKOB JAHHBIX O Kaprorpagupyemoit
mecTHOCTU. Ha ocHoBe CO3JaHUA KpYMHOMACIITaOHbIX KapT MPOMCXONUT
cocTaBIeHHe MENTKOMACIITAGHBIX KapT CaMOro pauTuyHOro COACPXKAHMsT 1
HaszHAuYeHUs.

Kak mpaBujio, Tonorpaguyeckue CheMKH BKJTIOUAIOT KOMIUIEKC pabor,
HeOBXONMMBIX JUTS CO3AHMs KapT. JTo, MNpexne BCero, KaMepanbHoe
reorpadMyecKoe M3y4eHNE MECTHOCTH 110 MMEIOLMMES UCTOYHHUKAM, HO-
1eBoe obc/eIoBaHue IS OMY4eHHs! NOMOMHUTEBHEIX JAHHBIX O MECTHO-
CTM W COCTaBJEHHE PEIAKLMOHHBIX YKa3aHHUH LI NOCTHXEHHUA TIOTHOTBI
CoepXaHus, TOCTOBEPHOCTH, HALIAMHOCTH H BbIPa3nTeJIbBHOCTH KapT.
Jlanee cieayeT NMOATOTOBKA r€0€3MYeCKOro 00OCHOBAaHUA B BHIE IUTAHOBBIX
" BBICOTHBIX CeTeil (CeMOYHOM CETH), HEMOCPENCTBEHHO CHEMOYHBIE pa-
GOTHI, HaMpaB/ieHHbIE HA CO3JaHNE KapT. D10, MpeXe BCero, onpeaeneHue
[JAHOBBIX ¥ BHICOTHBIX KOOPAMHAT XapaKTePHBIX TOUEK MECTHOCTH 1 CBhEMKA
CUTYallM! MECTHOCTH. 3aBepuIalouieil paboToil SIBNSETCSA BbMEPUMBAHUE
ronesoro (CheMOYHOTro) OPUTHHANA HA BaTMaHe WIH ¢orormnaHa u ¢oro-
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CHUMKOB, O(OPMIIEHHE OTYETHONH JOKYMEHTALHNM. Cnenyer oTMeTuTh, uto
TIEPEIUCIIEHHBIH KOMIUIEKC OCHOBHBIX PaGOT BBIMOMHSAETCS 10, XECTKUM
KOHTPOJIEM HA BCEX ONMEPAIIMOHHBIX CTAMUAX TOMOrpauyYecKMx ChbeMOK.

Tonorpaduueckue cremku UMeloT HembIo CO3JaHHe KpymHOMacllTab-
HbIX Kapr ot 1 : 25 000 u kpynnee. Kaprsl 605ee Menkux Macuitabos, ot
1 : 50 000 1 Menbye, coctaBnsioTc B KaMepaJIbHBIX YCIOBHSAX yTeM hoTo-
IpaUYECKOr0 yMEHBIIEHHS HCXOIHOTO Marepuana u orbopa (reHepaansa-
LIMHM) HEOOXOMUMBIX 3TeMEHTOB Kaptel. B pesynbrare pa6orel cosnaercs
COCTaBUTENBCKHIT OpHrUHaN. [lajee co cCheMOYHOTO MU COCTaBUTEJILCKOTO
OpUruHaja GoTorpaduyIecKuUM MyTeM U3roTaRIHBAIOTCS CHHHE CBETOKOMUH
Ha BaTMaHe WM Ha IUTACTHYECKOM MaTepuaie (mMenuHekc, mepMarpeiic u
ap.). [o ceeTokonusaM BeIMosHsIETCS 1BETOBOE BBIYEPYMBAHME /I [PABU-
POBAaHUE 3JIEMEHTOB CONEPXAHHUSA KapT.

Pesynbratom pabot sBnsieTcs uagarensekuii OPHMIUHAJ, KOTOPbIH Tpes-
HA3HAYCH IUIs1 [OYyYEHUSA MEYaTHBIX GOPM M HeyaTu THPAXa KapT.

IMeyats xapr — 3ABEPIUAIONIMA U HauboJNee OTBETCTBEHHBI 3Tam B
Tipouecce cosnanus Kapt. Hapyurenue n1060it Texnonornyeckoii onepanun
TIDY NEYATH KAPT BEAET K TSKEBIM TOCTEACTBUSM — Tiepeneyarke THpaxa.
TaxoBa kpartkast TexHomormyeckas cxema CO3IaHUS KapT OT CHEMOK J0
HEYaTH THpaxXa, KOTopast aeT NPEACTABIEHUE O CIOXKHBIX 1 TPYAHBIX 3TaNnax
3THX padoT.

3.2. TeononuTHas cheMka

Mpouece cosmanus monesoro OPHUTHHATA — IIAHA MECTHOCTH MpH
TIOMOIUHN TEONOTNTA U PATUYHBIX NATbHOMEPHbIX YCTpOHCTB HasbiBaercs
meodoaumnoii ceemxoil.

Teononur npenHasHaven ms M3MEPEHUST HA MECTHOCTH TOPH30HTAIb-
HBIX 1 BEPTUKANBLHBIX YIIIOB. PaccrosHus uaMepsiior MPH MTOMOLLU MEPHBIX
JICHT M PasJIMYHBIX JATbHOMEpPOB. Penbed Ha miuane He U3006paxaior.

TeononurHas cremka nmpumeHsieTest 06b14HO Ha PaBHUHHON MECTHOCTH,
KOLIa yryibl HAKIIOHA He TpeBbiLatoT 6°. [lupoko UCTIONIB3YIOT TEOHOMUTHYIO
CBEMKY M B 3€MIIEYCTPOIICTBE, JIECHOM XO3fIHCTBE, COCTABNEHUMU TUTAHOB
HacCeJIeHHbIX MTYHKTOB U T. 1.

CheMouHas ceTh IPH TEONONUTHOM CheMKe CO3/AETCSA 1TyTeM MPOJIoXKe-
HU5l HA MECTHOCTH TEONONHTHBIX X0moB. Teodoaummusim xodom Ha3bIBAIOT
JIOMAHYI0 JIMHHIO, TOYKM TIOBOPOTOB KOTOpOii 33aKPETUIEHBI HA MECTHOCTH.
310 MOXeT OBITDH 3aMKHYTBI Nojurod (puc. 3.1, a) wim PA30OMKHYTBINH
MHOroyrofbHUK (puc. 3.1, 6). Tlpu BBIOOpE MOBOPOTHBIX TOYEK M HX
33KDEITCHUH YYUTHIBAIOT HEOGXOMMMOCTD UX MCIIONb3OBAHMS B nocneny-
I0LUMX paboTax U JONTOBPEMEHHYIO coxpanHocTh. [loaTomy Touku 3akpern-
JHIOTCA BPEMEHHBIMH MM MOCTOSHHBIMU TEONE3UYECKNUMIT 3HAKAMMU. 3ro
MOTYT OBITb METa/THYECKHE KOCTbLIH, TPYOBI, NepeBSIHHbBIE CTONGH MK
XKeJe300eTOHHBIE IIUIOHBI, TPYGbI, YCTAHOBIIEHHbIE Ha GETOHHbIE MOHOMUTBI
¥ OKOIAHHbIE KAHABAMM.
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Puc. 3.1. TeononurHbie XOMBI:
a — 3aMKHYTHIt Xol BI2345B; 6 — pasoMkHyTHiAl xon AI2345B

O6BbIYHO YIVIBI MEXIY CMEXHBIMH CTOPOHAMM XOJa M3MEPSIOT MPABBIE
[10 X0y ONHUM TIPUEMOM C [IEPECTAHOBKO# JIMMOa MeXIy TONynpueMaMH
Ha 90°. JLTMHBI CTOPOH M3MEPAIOT ONTHYECKMMH JaIbHOMEpaMH, CBETO-
JAaNTbHOMEPHBIMM HACakaMH ¥ TaX€OMETpaMU B OJHOM HanpaBiCHMH, 2
20- win 24-MeTPOBLIMU JIEHTAMH — B NIPSIMOM M 0OPAaTHOM HaINpaBJIEHHSIX.
JUTMHBI CTOPOH TEOLOJMTHOTO XOJa JO/DKHBI OBITh B IpEJENiax 40 — 350 M
(cnenyer n3berars cropoH MeHee 100 M). Pe3ynbTaThl YITIOBbIX H JIMHEHHbIX
M3MepeHHii 3aHOCAT B T0JIEBOM XypHAT.

Bo BCex CITy4asiX TEONOMUTHBIE XOBI [IPHBA3BIBAIOT K IyHKTaM OTOPHOH
reonesudeckoit cetu. Hanbosee mpocTsiM U pacnpoCTPaHEHHBIM ABJISIOTCA
croco6Bl BKTIOYEHUS] [IYHKTOB ONOPHON CETH HEMOCPEACTBEHHO B TEOAO-
JIUTHBIA X0 1) pa30oMKHYTBINA TEOMOMUTHBIA XOI NMPOKJIANBIBACTCA MEXIY
HAYATBHON M KOHEYHOM TOYKAMHU, KOTOPbIE ABISIOTCS TTYHKTAMM OTIOPHOM
reofe3nveckoil ceTv, 2) 3aMKHYTBIN XOI HauMHAeTCs M 3aKAHYMBACTCA B
O[lHOI 1 TO¥ Xe Touke (moauroH) (puc. 3.1).

Dransl TEOZOJUTHOIH cheMKH. TeoNoNUTHAsS ChEMKA OCYIIECTBAAETCS B
HECKOJIbKO 3TarloB.

MonroToBUTENbHBH 3Tan.OH BKIIOYACT U3YYCHUE MATE-
PUANOB TIPEXHUX CHEMOK Y4acTKa, HAUIMYME HA Y4ACTKE reONYHKTOB M X
MCIoMb30BaHMe LIS HOBOM cheMKH. Ha ocHOBE M3yYeHHBIX MAarepHanoB
COCTABJISIETCS] TIPEIBAPMTENBHBIA NPOEKT paboT, BKITIOYAIOIIMI CBEACHUS O
HeoOXOIMMBIX Tprbopax U MaTepHasnax Uik CbeMKH, WX MPUTOAHOCTH.

PexorHocuupoBKa. OHa NpoBOIUTCA [UIsl O3HAKOMIIEHHS C
YYACTKOM ChEMKH M YTOUHEHHMS NPEABAPUTENBHOIO MPOEKTa B MOJeE. Ha-
MeualoT MecTa LISl TOYEK TEONOJUTHOTO XONa, YCTAHABIMWBAIOT IPaHULBI
y4acTKa, OTHLICKMBAIOT reomyHKTHL Ilo pesymbraraM peKOTHOCUHPOBKH
cocrasisercsl paboumnii TEXHMYECKHUI MIPOEKT TEOAOJUTHON ChEMKH.

3JakpenneHHe TOYEK CHEMOYHOro obGocHOBA-
HU . B cOOTBETCTBMM C TEXHHYECKHUM IMPOEKTOM TOYKH TEOAOIHTHOTrO
X0Jla Ha MECTHOCTH 3aKPEIUITIOT BpEMEHHBIMH WIH NOCTOSIHHBIMH 3HAKAMHU.
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Mpoknanka TeomoauTHOTrO Xona 4 CcbeMKa
noxpo6HocTeit. Ha roukax reononurHoro xona U3MEPSAIOT YIIIbI
npu  KJI (xpyr neso) u KI1 (kpyr NpaBo), a UIMHBI JIMHKUI ABAXIbl — B
NpAMOM M oOpaTHOM HampasiaeHusix. Pesymbratsi U3MepeHUit 3aHocAT B
NONeBoil XypHall.

Mpn cvemke nonpobHocted ¢ Touek M AMHM TE€OTOJIMTHOTO Xoaa
BeneTcs abpyc, Ha KOTOPOM cXeMaTHyecKH H300paxaloTcs Bee pesynbTaThl
TIONEBLIX M3MEPEHUH C HMDPOBHIMH NaHHBIMK U rpadUYecKUMHU 3apHCOB-
KaMM CHTYalnH HA CBEMOYHBIX TOUKAX X0/1a. AGpHUC B AanbHEHIIEM HCHO/b-
3YeTcst Is cocTaByieHs nnaHa. CheMKy noapoGHOCTe H BERyT pasiuuHbIMU
CHOCODAMH: MEpHEHINKYNAPOB, 3aceuex, HoJIsIpHBIM, 06Xona ¥ cTROpOB.
BriGop crioco6a 3asucur ot TpeGOBUHMIA K TOYHOCTH CHEMKH.

Cnoco6 nepneanukyns p o B . Ero npuMeHsiior npu cremke
OOBEKTOB, PACTIONOXKEHHBIX BOIHIH CTOPOH TeOHOJIUTHOTO Xona. [Tonoxe-
HUE TOYEK OOBEKTOB ONPENENSeTcs H3MEPEHUSIMHA LTHH HEPIIEHANKYISPOB,
ONYIIEHHBIX Ha JMHUIO XO4A, U PACCTOSHUS OT HAYaILHOM ee TOYKHM [0
OCHOBaHUS neprnenaukynsipa. amMepenusi NpoH3BomsIT CTanbHOMN JeHTOM
WM PYIETKOMH.

Cnoco6 3aceuex.Crocob sakioyaercs s OTpPENE/IEHUH TOUeK,
M3MEPHTL PACCTOSHUSI JI0 KOTOPHIX HEBO3IMOXHO. YTIo/i 3aceuki aomKen
ObITh 61M3kMM K 90°, paccrosinue 10 OIpeliesINEMON TOUKH He HOJXKHO
npesbimiate 500—600 M.

Nonspumit cnocoé6. HaHHbl cnocob6 cheMKHM COCTOMT B
M3MEPEHNH paccTOSTHUN CTANBHON JIEHTOI OT TOUKHM CTOSIHHS TEONOUTA 110
ONpENENSIEMON M yIjla MeXIy HANpaBieHUEM Ha TOYKY W JIMHHeH Xxorna.
penensHbie paccrosHug (B M) PaccyMTBIBAIOT 110 hopMyIe

D, =120 V27,

TAE n — YMCIIO THICSY B 3HAMEHATENle YUCIIEHHOrO MacluTata,

Cnoco6 o6xoaa. Ero TIpUMEHAIOT WIS CheMKH GostoTa, o3epa,
NAWHI ¥ IPYTUX 0OBBEKTOB, CheMKa KOTOPHIX 3aTPYIHEHA WITH HeBO3MOXHA
€ TOUKH TeON0NUTHOIO X0na. BoKpyr chuMaeMoro o6bekTa npokianbipaioT
CbEMOYHBIA XOI, KOTOPHIA IIPHBS3BIBAIOT K OCHOBHOMY Xony. Kouryp
00BEKTa OGBIYHO CHUMAIOT CIHOCOBGOM NepneHInKYISpoB.

Cnoco6 ctBopoB. OH 3akm0YaeTCH B onpeneneHun monoxe-
HUSA JIMHEHHBIX OGBEKTOB (IMHUH CBSI3H, INEKTPOIIMHHH, TPaHHULBI U T. 11.),
PACTIONIOXEHHBIX TOJ1 YITIOM K CheMOYHOMY Xoity. TIpH chemkax y4aCTKOB
NCIONB3YIOT GOBIYHO HECKOMBKO CIIOCOGOB.

Tumei Teononnros. B Hauweit CTpaHe BBIMYCKAIOT TEOMOJUTH CO CTEK-
JSIHHBIMH IMMOaMH 1 ONITHYECKMMH YCTPolcTBAMU. DT0 T-15, T-30, T-60,
MISMEPAIOILINE YIJIBI COOTBETCTBEHHO ¢ rorpewHocTsiMu 15, 30, 60", Tak,
Teofonuramu T-15, T-5 Beprukanbibie 0 TOPU3OHTATHHbIE YIJIbl OTCUMTBI-
BAIOT MO WIKANbHBIM MUKpockonaM. Teogonut T-30 — mrpuxosoit. Ecan
Y TCONOIMTOB €CTh KOMITEHCATOPB! YIJIOB HAKJIOHA, TO B 0603HAYeHHS THIIA
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teononura nobasnsiercs «k». Hampumep, 2T-5k, T-15k. Ecin noGassercs
6yKBa «I», TO 3TO TEONOJHMT TPAMOTO M306paXeHHUs 3PUTENBHON TPYOHL,
Hanpumep, T-15km.

Texuuueckue gaHHbe TeogonuToB 2T-5x, 2T-5km:

VBEAWYEHHUE, KPAT . . . o o o o o o o o e e e e e 25
VION TOMT 3PEHUS . . . . . v o o o e e e et e e e 1°30
Mpenen BUBMPOBAHMA, M . . . . . . . . . . . . . . . . . ... 2.0
Koa(pUIUHEHT RATBHOMEPA . . . . . v o v v o e v o o e o e o 100
CpeaHeksaapaTHuecKast [OrpeltHocTb U3MepeHHsl YI/IOB:

BEPTHKABHBIX . . « o o v o v e e e e e e ‘ 107

[OPHAOHTAMBHBIX .« » o o o v o v e e o v e e e e e 5"
Mpegenst U3MepeHUs] BEPTUKAIBHBIX YIIOB . . . . . . . . . . . . —50... + 70°
florpetHOCTE GYCCOMM .« . . . v . o« o o o e e e e 30
Macca, xr: '

TEOMOMUTA . + « v v o v e e e e e e e e e e 3,7

WITATHBA . . « o o o v v e e e e e e e e e e e e e e 55

TEONOMMTA B OYIIAPE . . . . . o v o v o o o e e e e 8,5

Teomgomit cHabXEH caMOOYCTAHABIMBAIOIIUMCA ONTHYECKUM KOMIIEH-
CaTOpOM, 3aMEHSIOLIMM YPOBEHD NPH ATHAANE BEPTUKAIBLHOTO Kpyrad, YTo
T103BOJISIET MUCIO/MB30BATh TEONOIUT B KAUecTBe HUBEIHPA.

OcHoBHble yacTi Teogonuta 2T-5K mpyuBedeHs! Ha puc. 3.2.

ITopsanox paGorsi Ha Touke. Ilpu paGore ¢ TEONONMTOM HA TOHYKeE
HeobXOIMMO BBEITIONIHMTD CIIefylolue IelicTBUA:

1) nepen ycTaHOBKOH LITATHBA OTCTETrHYTh PEMEILOK, CTATUBAIOWIU ]
HOXKM HITATHBA, M OTPETYIUPOBATh HX HJIMHY,

2) yCTAHOBUTb MITATHB Hal TOYKOM TaK, YTOOBI IUIOCKOCTh €r0 TOJIOBKH
pacHoNOXMIACH FOPU3OHTAILHO, 2 BBHICOTA COOTBETCTBOBANA POCTY HAGIIO-
Iateist;

3) CcHATb KONMAYOK C OCHOBaHUA (yMIApa U MOBEPHYTh 3aMKH IO
HAMpaBJIEHUIO CTPENOK;

4) ocBoGOOMTb pbIYar, HAXAB HA MPYXHUHY Nanblamu obeux pyK H
OTBECTH €r0 B CTOPOHY;

5) 3aKpenyTh TEOHOJUT Ha ITATHBE ¥ MOXbEMHBIMU BHHTAMH MOACTaBKH
OTrOPU3OHTUPOBATH JIMMO TEONMOJNTA,

6) OTLIEHTPHPOBATh TEONOJUT HAl TOYKOH! HUTAHBIM OTBECOM WM MPH
MTOMOLUM ONTHYECKOTO LIEHTPHPA;

7) HaBeCTH TIEPEKPECTbE 3PUTENBHOM TPYObl Ha OMpelensieMylo TOYKY,
TIOHAB BBEPX Kypky 20 HABOISIMX BUHTOB 2], cHayasa rpybo 1o Kojiu-
MATOPHOMY BU3MpY 6, @ 3aTeM TOYHO, HEACTBYSl HaBOISIUMH BHHTaMHU.
Mocre HaBeaeHNs HA LEAb MEPEKPECTbs KYPKU NIOBEPHYTH BHU3,

8) CHSITh OTCYETHBIM MHMKDOCKOIIOM MO LiKajie I” OTCYeT 10 ropu3oH-
TAIBHOMY KPYTY, TIO IKaje B — OTCUET [0 BepTUKAIBHOMY KpYry (pHC. 3.3).
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Puc. 3.2. O6umit Bun Teononura
i 2T-5x:

I — xononka;, 2— pyuka; 3 — KIHHOBoe
KONbUO, 4 — 3pHTeNbHas Tpy6a; 5 — BHHT,
6 — KOUIMMATOPHHKII BU3UD; 7 — 3epKaIo;
&8 — KpeManwepa; 9, 10— OKYJIApBI MHKPO-
CKOMNa W 3pUTENbHOM TpYOBI; 11 — Gokopas
KPHIlKa; 12— pykostka; 13— xopnyc
HHU3Ka; 14— 3aKpeNuTeNbHBIH BHHT NOA-
CTaBKY; 15— BTynKa; 16 — npyxuHa Tpe-
repa, 17 — noabeMHH BHHT, 18—
nojcTaBka; /9 — oKyAfip ONTHYECKOro
UEHTPHpa; 20 — 3aKpenuTeNbHHI Kypok
TOPH3OHTAJILHOTO Kpyra; 2] — HaBoAAILIMIt
BUHT, 22— WUTIOMMHATOD Kpyra-HcKaTe-
JisA; 23 — KpHlluKa; 24 — BUHT, 25— MHK-
POCKOTI; 26 — oCh 3pUTENBHOI TPYGh

Tlpu HaBeNEHMH TOPU3OHT
TEONONHUTA, NPEBLILICHHUE (B M)

Ha puc. 3.3 nokazaHue ropusoHTab-
Horo kpyra 127°05',5, BepTUKaibHOrO —
MuHyc 0°34' 5.

ToyHoCcTh H3MEPEHUs YIIOB obecneyu-
BaeTcs npu noaoxeHusx KJI u KIT, uncno
MPHEMOB 3aBUCUT OT TpeOOBAHUHM TOYHOCTH
H3MEPEHUS U BIUSHUS BHELIHUX YCIOBUIA.
ITocne kaxnoro npuema cienyer nepecTas-

"JIATb FOPU3OHTAIbHBIA 1UMO Ha 180°/n

(n — 4Mcno MpMeMOB), WA UCKIIOYEHUS
KPEHa OTCYET MUKPOCKOIA U3MEHAETCS Ha
60°/(n — 1).

BeprUkanbHble YIIbl BBHIYUCISIOT 1O
tdopmyne

o=12(J— I: a=J— MO;
o= M0 — [T,

9) M3MEPUTH PAcCTOAHMS HUTSHBIM
JQIbHOMEPOM IO BEPTHKATBLHON peiike ¢
CaHTUMETPOBbIMU [EAEHUSIMH M BLIYHC-
JIMTh TOPU3OHTANBEHOE HponoxeHue D (B M)
o dopmyne

D=L —ADvwm D= Lcos’a,

rae L — 4ucio CaHTHMETPOBBIX AeIeHUI
MEXIY NaTbHOMEPHBIMU IUTPUXaMU CETKH
Hute; AD= Lsin’a — nonpaska 3a npu-
BENECHUE U3MEPEHHOM JIMHUM K TOPU3OHTY.
[IpeBblLIeH1E MeXIy TOYKAMU (B M)

h=0,5(L + A)sin2a + i — V,

Te [ — BBICOTA TEONONMTA, M, V — miMHa
OTpe3Ka PeHKH OT OCHOBAHUA 10 LITPUXA,
PaBHOTO MOJYCYMME OTCYETOB 110 BepXHeil
W HUXHEH HUTAM, M.

2TPHOM HUTM HA OTCYET, PAaBHBIN BLICOTE

OMpENENAT No opMyne

h=0,5(L + A)sin2a.

HoBepxu Teonomura. OHU NMO3BONAIT CBOEBPEMEHHO BBISBHTH U yCT-
PaHHTP €I0 HEUCTIPABHOCTH. IIpu 0GHApYXeHMH HeXOMyCTUMBIX Mapamer-
poB paGoThl NMpUGOpa WX YCTpaHEHHE IPOU3BOAMTCH IOCTUPOBKAMHU.
Onucanue MOBEPOK MPUBOAMTCA B MacopTe npubopa.
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BHewnuit ocmorp. Heobxonumo
HPOBEPUTh KOMIUIEKTHOCTB NIPUGOPA, YoeInThes

B OTCYTCTBMM MeXaHHYeCcKUX noppexneHuit. Ja- '..-;5‘
Jiee CHIENYeT MPOBEPUTh YUCTOTY TOJISL 3PEHUST fimwuwed o 1 213 4 5 ¢ fusenen
MHKPOCKOIA, 3pUTENbHON TPYODI M ONITHYECKOIO  faawsuua]65<-3-2-1 0 [y
LEHTPUPA, MOBEPXHOCTb YIJIOMEPHBIX KPYIOB, Fimidufiisinesiifsstioinuly
KAayecTBO HAHECEHMA IUTPUXOB Ha JIMMOax M \eemwy 01123456 7]
CETKE HHTEIA. e 127 128
IMMoBepka B3auMoZeHhCTBMUSI A G
y3aoB. [loBepka 3akiioyaercsd B onpobopa- AR UL o

HHY IUIABHOCTH BpalEHHUS! 3pUTENLHON TPYOhI,

A6 TOPU3OHTAIBHOTO KPYyra, HaBOMILUMX Py c. 3.3. [one speHus
BUHTOB, KpeMaJIbepPbl, TUOMTPHIAHBIX KOJIEL OKY- TeonoauTa

Jsipa, MUKPOCKOIIA, LIEHTPUpPA, MONBEMHBIX BUH-

TOB nojacraskud. Heobxonumo npoBepUTh paboTy 3aKpeNHTENbHBIX BHHTOB
3pUTEJbHON TPYOBI, aTuaaibl FOPU3OHTAIBHOIO Kpyra, MOACTaBKH, MeXa-
HM3Ma [epeBojia TOPU3OHTAILHOIO KPyra, @ TAKKE YETKOCTh H306paXeH s
IITPUXOB TMMOOB H OTCHETHBIX LUKAJI MUKPOCKOIA, NOABHXXHOCTL MasiTHHKA
KOMITIEHCATOPa, a4 TAKXE CKOPOCTh €r0 YCIIOKOEHUS.

IMMoBepka ypoBHS. [ng NoBepkyd NEPHNEHAUKYIAPHOCTH OCH
YPOBHSI BEPTHKAIBHON OCH TEONONMTA CAEHYET MOBEPHYTh anujpany Tak,
4yto6bl OCh YPOBHS PACONOXKIACh MAPAVIETBHO NIPIMON, CoelUHsIOIIEH
IBa MOIbeMHBIX BHHTA IMONCTABKM. BpallleHHEM BHUHTOB HYXHO BBIBECTH
IY3BIPEK YPOBHS Ha CEpeIMHY, 3aTeM TEOAOUT MOBepHYTh Ha 90° U TPeTbUM
BHHTOM YCTAHOBMTD My3bipeK ypoBHsA Ha cepemuny. [Tocne 3roro nosepHyTh
anuaany Ha 180° M 3aMeTHUTH CMellleHWe Ty3blpbKa YPOBHS OT CPEIHEro
nojoxeHusi. OTKIOHEHHE HE HOKHO ObITh HoJbllie OOHOTO AeICHYS.

lloBepka ycTOHYHMBOCTH LWITATHBA M MojgcCTas-
K # . [locne ropusoHTMpOBaHUS TUIAHILIETA 3PUTEAbHAS TpyOa TOMHO HaBoO-
IUTCA Ha Ledb. 3areM T[OJOBKY LUTATHBA HEOOABUIMM YCHUAMEM
Pa3BOPAYUBAIOT B TOPU3OHTAIBLHOM IUTOCKOCTH Tak, YTOOBI BU3MPHast OChb
CMeCTHJIACh Ha MOJOBHHY bUccekTopa ceTkH HuTei. Ilocne cHaTHs yeunui
MPOBEPSAIOT HATUYKUE OCTATOYHOIO CMEINEHHS, 4 TAKXKe YCTOHYMBOCTD 101~
CTaBKH.

IMMoBepka HaklIoHAa ceTKH HUTEI. s BLINOTHEHUS
MPOBEpPKH IUIAHLIET TOPU3OHTHPYIOT, 3PUTCIBHYIO TPYOy HABOZST Ha BH-
3MPHYIO LE/b, MEPEKPECThE COBMELLAIOT C JIEBBIM KOHLIOM FOPU3OHTAIBHOIO
LITpUXA CeTKH HuTel. 3areM, OeHCTBYs HABONAIMM BHHTOM, CMEILAIOT
NepeKpecThbe MO TOPU3OHTAIM Ha IpaBblit KOHELl IiTpUXa. Ecu nepekpectse
cxonutT Oonee 4YeM Ha TpU LIMPUHBI IUTPHXA, TO BBIMOIHSIIOT I0CTUPOBKY.

lloBepka peHa OTCYETHOTo ycTpoilicTBa. Penom
HA3BIBAETCH PA3HOCTh MEXIY OMHUM AefleHHeM aTuMba u 60-10 xeneHusIMu
LKAl MUKpocKona. JI1si MoBepKy peHa HYAeBOiH LITPUX 1IKANbLI MHKpPO-
CKOIIa COBMELLAIOT C ONpeNEIEHHBIM LITPUXOM JIMMba U CHUMAIOT OTCYET,
paBHbINl # — 1°. PeH cocraBUT pa3HOCTb OTCYETOB 10 JUMOY M 1IKane
MuKpockona, T. €. #— (n— 1°). PeH ropHM3OHTAIbHOrO Kpyra HOJDKEH
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onpezenarbes yepes 60° mpu KJI u KII. Cpennee sHayenue pena wist
KaXaoro Kpyra BBIMHCIIAIOT M3 IIECTH onpeaeneHuil. PacxoxaeHue peHoB
IUIs1 Pa3HBIX YYaCTKOB Kpyra He JIOJMIXHO OBITh Gomee 127,

MMosepka TouHocTH paboTh KoMmeHcartopa.Te-
ONOJUT YCTAHABJIMBAIOT ¥ TOPU3OHTHPYIOT HAa KAKOM-JING0 MPOYHOM OCHO-
BaHUM. 3PUTENBHYIO TPYOY YCTAHABIMBAIOT B BEPTHKATBHOH IIOCKOCTH,
NPOXOAAIIEN Yepe3 OAMH U3 MOIBEMHBIX BHHTOB NOACTaBKU. OTCYUeT CHU-
MaIoT M0 BEPTUKANLHOMY JIUMOY.

MennenHo Bpallast TOALEMHEI BUHT U Hab/Tionasi B MHKPOCKOII JI0 TeX
nop, MokKa He MPEKPaTHTCH CMeElleHHe IUTPHXa BEPTHKANBHOFO JuM6Ga
OTHOCHUTENIBHO IUKATBI MMKPOCKOMNA, CHUMAIOT BTOPOM OTCYeT ¢ numba.
PazHocTb oTcueToB nomkHa GbiTh He Gonee 3'. JleiicTBUS MOBTOPSIOT LIS
NPOBEPKH OTKJIOHEHH S KOMIIEHCATOPA B APYTYIO cTOpoHy. st onpeneneHns
MOrpeliHOCTH PaboThl KOMIIEHCATOPA MOJACTABKY TEONOIUTA Pa3BOPAYU BAIOT
TaK, YTOOBI OAMH U3 NOXBEMHBIX BUHTOB ¥ 3pUTE/IbHAs Tpy6a YCTaHOBHIIUCH
B HanpaBJI€HUU HA BUSMPHYIO Leb. TEOMOMUT FOPU3OHTHPYIOT U CHUMAIOT
OTCYET C BEPTUKAIBHOIO IUM6a. BpalueHneM nmorseMHOro BUHTA NOACTABKH
TEOLOUT HAKJIOHAIOT Ha 3', NEpEeKpecTbe COBMELIAIOT ¢ BUBUPHOI LIENBIO,
CHHMAIOT HOBBIH OTCYET, 110 BEPTUKAIBHOMY JMMOY BBIYMCIAIOT MEPBYIO
pasHOCTb OTCYETOB. [ajnee TEONOMUT HAKIOHSIOT OT CPEAHErO MOJIOXEHUS
Ha 3' B NPOTHBOIMOJOXHYIO CTOPOHY M BBIMMC/IAIOT BTOPYIO pPa3sHOCT.
Cpennue apudMeTnyecKue pasHOCTH HE JOJDKHBI MpeBbIIaTh 1'.

[ToBepka nNepneHAMKYNAPHOCTH 3PHUTENbHOIM
TPpYOB FTOPM3OHTANBHON OCH BpalieHH s .3pUTENBHYIO
TpyOy mpu KJ/II HaBomaT Ha uenb, ymaneHHylo Gonee yeM Ha 50 M.
Hamnpasienne Ha Hee JOMKHO GBITh TOPM3OHTANBHBIM (o < 2°). CHUMAIOT
OTCYET MO TOPUIOHTAIBHOMY JTUMOY. AHAIOTHYHO CHUMAIOT OTCYET MpPHU
KI11. Teononut paspopauusator Ha 180° 3putenbHyio Tpy6y HABOIAT Ha TY
Xe UelNh ¥ CHUMAIOT HOBBIE oTcueTsl pu K72 u KIT2.

KonmumaunonHas norpelutocts C BeancasieTcs o popmysie

C=0,25[(K/T] — KITI + 180°) + (K12 — KII2 + 180°)].

Eciu ee cpenHee 3HayeHue Gonplie 15", T0 HeoGXoaMMAa IOCTHPOBKA
npubopa.

[Tosepka MO BepruKkanbHoOro Kpyra. I[lonoxenue
3pUTENBHON TPYOBI B CTPOrO rOpH3OHTANBHOM MOMOXEHNH, KOI/Aa NMy3bIpeK
YPOBHsI Tpy6bl Ha cepeliHe, 2 OTCYET MO BEPTUKAIBHOMY KpYIy paBeH HyJIO,
Hasvieaemes mecmom Hyass MO. 14 BBITTOJIHEHNS TTOBEPKH 3PUTENBHYIO TPYOY
HaBOIAT Ha yaaineHHy1o uens npu KJI u KIT He MeHee aByx pas.

MecTo Hynst BLIMMCIAIOT 1o GopMyie

M0 = 0,5(KJT + KII).

Cpennee apudMmeTuyeckoe 3HauyeHue pasHocrteit M0 He JOMXHO ObITh
6onee 15"

88



+A, cm

eS8 8

~10
-20
-30
- 40

-A

Puc. 34 I'paduk K pra ONpCIciEHNS NONPAaBOK A B H3MEPEHHOE PACCTOSTHHE
1 koadubuIMeHTa NponopuMoHaTsHOCTH K

IToBepka NEPNEHAUKYNAPHOCTH TOPHUBOH-
TaJbHOW U BEPTUKANBHOI o c e it . Teomonur ycranaBnmuea-
0T Ha IITaTHBe Ha paccrogHuM 10—20 M oT cTeHbl 3MaHHS U CTporo
TOPH3OHTHPYIOT 110 YPOBHIO TMM6a. BU3MpPYIOT Ha BBICOKO PacITONOXEHHYIO
TouKy crennt npu KJI, sareM 1py6y onyckawot no TOPM3OHTAIBLHOIO T10I0-
KCHUA, OTMEYAIOT Ha CTEHE MPOEKIMIO NEPEKPECThs CETKM HUTel. Takue
Xe aercrsus nosropsitor npu KI1. Ecau BEpXHHE TOYKH HE COBMNAAaIoT, TO
YCIIOBHE HE BBINOJIHEHO U TpeGyeTcs I0CTHPOBKA.

IToBepka KonTUMAaUMOHHBX BU 3K poB.OcH KO-
MAallAOHHbIX BU3HPOB M 3PUTESIBHOM TPYOBI JOJKHBI ObITh B OIHOH BepTH-
KaIbHOH IIOCKOCTH. 3pUTENbHYIO Tpyby KOJUIMMaUHOHHBIM BU3UpPOM
HABOJAT Ha TOYKY 0GBEKTA, ITOCIIE 3TOr0 CMOTPSIT 4yepes Tpyby, KaK oTolLIo
NIEPEKPECTbE CETKU HUTEN OT HabmonaeMoii Touku. Eciy MepeEKPECThbe He
COBMECTHJIOCH C TOYKO# Goiee YeM Ha 15, BRIMOHSIOT IOCTHPOBKY KOJUIH-
MalHOoHHOro Bu3sHupa. Takue xe neiicTBus BBIIOJTHSIIOT, TIEPEBOAS 3PUTEIh-
HYIO Tpy6y uepes 3eHMT.

[Tosepka kosdpdpuuuenrta HUTAHOTO HAaJbHO-
M € p a . DTa oBepKa 3aKII049aeTcs B BbIGOpE 6a3nca HA POBHOI MECTHOCTH
AMHOM 130—140 M, pa36uBKoii ero Ha WHTCPBANIBI, KPATHbIE JUTHHE MEPHOH
JICHTBL, U B U3MEPEHUU M NPUBENCHNUU K TOPU3OHTY KAXIOTO HHTEpBana.
Teononur nocse 3roro yeranasnupaior u UCHTPHPYIOT Ha OLHOM KOHLE
0asuca, a peiiKy cTaBAT MOCAeA0BATENBHO Ha TOYKAX KaXIOro MHTEpBAsa.

Kaxneiit uHrepsan usMepsiior 4—6 ITpHEMaMH, BBIYHCTSIIOT CpefHHe
SHaYCHHMA UHTEPBaNoB. M3MepSIOT yI/ibl HAKIOHOB UHTEepBanoB. PasHoctu
M3MEPEHUST UHTEPBANIOB BBIYHCASIOTCA MO GopMyTaM

A =(d +Ad) — e; A, =(d,+Ad)— e,

[e d; — ropU3OHTANBHOE MPOJIOXKEHHE HHTEpBaa; Ad, — Monpaska 3a Ha-
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KJIOH THHHUK,, €; — YUCJIO CAHTUMETPOBLIX JeneHvil MeXIy JalbHOMEPHbIMH
LITPUXAMH.

[onyyeHHpie Pa3sHOCTH HAHOCAT Ha rpadguk (puc. 3.4) mo ocu Y,
OTKJIANBIBAIOT PACCTOSIHMA MHTEPBAIOB d no ocu X. ToUKM MHTEpPBATIOB
COENMHSIOT JIOMaHOM JMHUEH M OCPENHAIOT npAMod MeXIy HaYyaJIbHOM U
KOHeuHo#t ToukamMu Oaszuca. Ob6mias cymMma [UIoaneil Bhilie M HUXE
ocpeHsoLe JoDKHa OBITh MHHUMAJIBHOI. OTHOLIEHHE OPAMHATHI 000oH
TOYKY ocpelHsIouiel TPAMON K ee abcimcce d paBHO OTKJIOHEHHUIO KO3¢-
duumenta ot 100 1 He JO/DKHO 6L1Th Gonpite 0,5. Ipadux npegHasHayeH
JUTS BBIMMCIEHUSA TIONPABOK B U3MEPEHHOE PACCTOAHUE U UL BBIYUCAECHUS
K03 PUIHEHTA NPONOPLHOHATBHOCTH K

Hanpumep, npu d=150 M, A=+ 49 cm

K=1+%=1+%§02=1,0033.

3.3. Men3yabHas CbeMKa

Men3ynbHas cheMKa (OT JaT. mensula — CTOIHK) SABJISETCS OCHOBHBIM
METOIOM CO3AaHus TonorpaduyecKux Kapt nyTeM OIHOBPEMEHHOI1 CheMKH
KOHTYpOB U penbedha MECTHOCTH HENOCPENCTBEHHO B TOJC. Ee npuMeHSIOT
IS CO3JAHUA Tonorpaduyeckux KapT macirraba 1: 25000 1 KpynHee B
OTKPBITOM MECTHOCTH, TpHU OCHOBJEHUM KapT, TpamOCTPOUTENBLCTEE, B
MapKueiiaepckux paborax. B
COBpEMEHHBIX YCJIOBUSX €€
npdMeHEHIE OrpaHUYUBaCT-
cs1 MaJIoi TTOLIANBI0 CHIMA-
eMOoro y4yacrka (Koraa a’po-
¢$OTOCHEMKY NpPOBOJUTL He-
HenecoobpasHo), MOTOAHBIMU
YC/IOBUSAMH U YCTIOBUSIMH M€~
CTHOCTH (3IECEHHOCTB, 3a-
60/10YEHHOCTb, TOPUCTOCTD).

MeH3y/bpHas1 ChEMKA TOY-
Ha, MpOCTa M HaINsAHA, He
Tpebyer Gosnbuioro obbeMa
puiuucieHuit. OgHako oHa

/ Puc.35 3611114?1 sun xunperens KA-2: , MMEET Cepbe3Hble HEIOCTarT-
— UMTMHAPHYECKHMH YPOBEHb BEPTHKAIBHOIO Kpyra, <— ~
\MTHHAPUYECKHTi YPOBCHB TPYOH; 3 — 3purenbHad TpY6a ¢ KH, CBA3AHHBIC C TPYAOEMKO

BEPTHKAILHBIM KPYToM; 4 — KONOHKA, 5 — muxpomerpentni#i  CTHIO pa60TbI, TPOMO3JKO-

BUHT TpYObI; 6 — Tomorpaduyeckas Gyccom; 7 — BUHT Kpen-
ieHHsl Y3KOI NMHeiKK; 8§ — 1npoxas AUHEHKa co CKOIIEHHBIM CThIO HPHGOPOB' Tonorpa(b,

KpaeM; 9 — NOACTABKA sl KPEIUICHHS TUIaHILIETa, 10— urra- TEOHE3UCT, Benyumﬁ MCH-

1B, 1] — craHoBO# BMHT U1 KPENCHUA nnaxwera; [2— SyJIbHYIO CBEMKY KCIBITHIBA-
[IOXbEMHBIHl BUHT TOPM3OHTHPOBAHUSA TUIAHLICTA, 13 — - ’

NMHIPHYIECKHIl YPOBeHD IHHEHKY; [4 — TUIaHLICT, 15—yskan €T HE TOJIBKO TPYAHOCTH
AMHEAKA : ¢du3MuecKoro M MopalbHOro
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xapakTepa. He Kaxmublii CHIbHBIA QUINIECKH YETOBEK MOXET BBINONHATL
3Ty paboTy, OCTaBUIMCh B ONMHOYECTBE, OAMH HA ONUH C IUKOK MPpUPONOIA,
CPEI 3BCpbs M rpabuTeNneit, O CHErOM U IOXAEM WK NATSILIMM COTHLEM.
Ero Tsixenstit Tpyn HE3aMETEH, XOTs! TPAHHYMT C MOCTOSTHHBIM MY>XXECTBOM.

Tonorpad, kpome TOro, NOCTOSTHHO KOHTPOJUPYET KaXAbIil CBOIi IO-
CTYNOK, neHcTBHs B paGote. Henapom B ycTax onsITHBIX TONOrpaghoB YacTo
3Bydar Takue crosa: «He ysepen — He psuraiics, nposepw», «He BUXY —
He CHUMa», «HuKTO nyylie Te6s He TPOBEPHUT TBOIO paboTy».

WHcTpyMeHTaMu Uit BBIMOAHEHHS MEH3YJTbHOH CBEMKM SBISIIOTCA
MEH3yJIa, HOMOrpammHeii KA-2 kumperens (puc. 3.5), JalbHOMepHas
peiika, 6yccolp. :

OCHOBHYIO 4aCTh MEH3YJTBI COCTARNISAET TUIAHILET, KOTOPBIiA MPU MOMoLLM
CTaHOBOTO BUHTA KPETUTCA K MOACTABKE TpeHOord. Ha ruiaHueT Hak/ienpa-
CTCA TO3HAKOBCKMI JIUCT BATMAaHA MM KPEMUTCS JIUCT ATIOMMHUS, OKJIe-
€HHBIA BaTMaHOM UISl JUKBUAALIUU nedopmanuu. nst npemoxpaHeHus
BaTMaHa OT BHITOPAHUS M MEXaHMYECKUX TMOBPEXNEHHUIT HA HETO HATATUBA-
€Tca et Gymary (py6auika).

Texnuyeckne nanusie xunperens KA-2

YBenuueHue Tpy6HI, Kpat . . . . . . . . . . . .. 30
[lone spenus pyomt . . . . . . . . ... ’ 1920
DokycHoe paccrosiHime obbekTHBa, MM . . . . . . . . . . 300
UeHa nenenust ium6a, rpanye . . . . . . . .. ... . 1°
KosdxpuiteHT KpuBBIX ropH3oHTATBHBIX NIPOJIOXEHUI . . 100
Kospduuumenr kpussix npespiwenuit . . . . . . . . 10, #20, +100
Macca npubopa, xr . . . . . ... .. ... 2,8
Macca noacragku, xr . . . . ... ... 2,2
Macca wraruea, xr . . . . ... 43
Macca mmamwera, ke . . . . ... 4,6
Macca smuka, ke . . . . . .. 8,7
Macca Beero komrutexra, xr . . . . .. .. .. ... 26
Mmna tpy6er, vm . . . . 265

MensynbHas chemka ¢ ucrionbsoBaHueM HOMOIpaMMHOTO KUIPEreis B
HacTosee BpeMs craia Hanbosee MpueMIEMoil, TaK KaK OH NO3BONSieT 6e3
BBIMUCIIEHUH OIPENENATh PACCTOSHUA M TPEBbIIEHHS 10 JTbHOMEpPHOM
PeHKe NPpH MOMOILY MAPAUIAKTHYECKUX HUTEll B 3PUTENBHOM TpyDe.

Kunperens KA-2 — HOMOIpaMMHBIA ONTHYECKHI NpuGop, B noe 3pe-
HUs TpYOBbI KOTOPOTrO MMEIOTCS HOMOIpaMMbl pacCTOSHHI U NpeBbLILLEHHI.
Ipubop npenHasHayen mis TONOrpauyeckoif ChEMKH MECTHOCTH Ha
YUCTOX OCHOBE U (HOTOILIAHAX.

Onruyeckas cucrema npubopa cocTouT U3 3pUTeNIbHOM TPYOLI 3 (pHc.
3.5) ¥ creIHHOrO TUMGA, CHABXEHHOTO NPU3MEHHBIM: 6]10KOM (pHC. 3.6)
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P uc . 3.6. Onrudeckas cxeMa kunperens KA-2

W CHCTEMO# MpU3M, Mepelaloiliux n3006paxeHne KpUBbIX FOPH3OHTAILHBIX
NPONOXKEHUN U TNpPEeBbIIEHUH, HAHECEHHBIX Ha TMOBEPXHOCTH aumba, B
OKYJISIP 3PUTENLHOM TPYObl. 3puTenbHast Tpyba ¢ BHYTpeHHeil HOKYCHPOB-
KOl UMeeT 06beKTHB I, (POKYCUPYIOILYIO NPU3MY 2, MPU3MY-CETKY 3, Ha
BHYTPEHHEH CKJIEEHHO! TIOBEPXHOCTH KOTOPON HAHECEHHI NaTbHOMEPHDIE
IUTPpUXHU 1 nocepebpeHHas I'-obpa3sHas osocka W OKyJsp 4.

Jlyuy cBeTa 3epKaloM 5 HAmNpaBMsioTCs Ha JTMMO 6, rie HaHeceHH
HAYaIbHAS OKPYXHOCTh, KPMBbIE FOPU3OHTATBHBIX NPOIOXKEHHU U TPEBbI-
wenuit. [Tpoiimst mMMO, Tyud CBETa NpU MOMOLIM NMPU3MEHHOIO Gmoka 11
HAIpPABJIAIOTCA B 000PAUMBAIOLLYIO CHCTEMY, COCTOAILYIO U3 06BeKTHBOB &
u 10,  nanee mepenaroTcs NpU3Moil 9 Ha rocepeOPEHHYI I'-06pa3Hyio
MOJOCKY BHYTpEHHe CKJIEEHHOM I17I0CKOCTH NPU3MbI-CETKH. B atoM ciiyuae
PAcCMAaTpUMBAIOTCSl ONHOBPEMEHHO KPMBbIE TOPU3OHTATBHBIX [pPONOXEHHIA
U mpeBBIUEHMI U caMa peifka.

[Mpu6op (cM. puc. 3.5) COCTOMT U3 TPEX OCHOBHBIX qacTel: 3pUTENbHOM
TpyOHI, TMHEHKU M KOJOHKH. 3puTe/bHas Tpyba 3 XecTKO COeAMHEHA C
LMAMHIPUYECKOR OCBIO KOJOHKM 4 M YKDEIUIeHa TaK, YTOOBI IJIOCKOCTb,
ONHChiBaeMast BU3UPHOI OCBIO, IIPOXO/IN/IA Yepe3 CKOIEHHBIN Kpaid NUHE-
ku Kumiperensi. Ha BTopoM KOHIIE 0CH BpalEHHs HAMyXo 3aKperyieH nuM6
BeprMKaipHoro Kpyra. Ha ero anupane pasMeuleH LWIHHIPUYECKUI ypo-
BEHb JUIS NpUBeAeHUs TPYObl B FOPH3OHTAIBHOE MOIOKCHHUE. B cpenneit
YACTH KOJMOHKM TAKKE PasMelleHbl MAKPOMETPEHHBIE BUHTHI 5 aTMIallbl
BEPTUKANLHOTO Kpyra M 3purenbHoit TpyOm. Hanuuue Ha Tpy6e 30”-ro
HMAMHAPUYECKOTO YPOBHA MO3BOMSET NOMb30BAThCH 3puTenbHON Tpyboit
npubopa KAK HUBENNPOM, 4TO Co3jIaeT GoblIoe y106cTBO Npu pabote Ha
pPaBHMHHON MECTHOCTH, B MEIHOPALIMH, UHXEHEPHBIX pabotax.

Ha cK/ieeHHOIl [TOBEPXHOCTM NPU3MbI-CETKH IPUTENIbHON TPYOhI MMe-
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Puc. 3.7 Tlone aperus 3PUTCALHOM Tpy- Puc. 3.8 Onpeacacrue FOPH3OHTAIbHBIX
6ur kunpere:s NPOJIOKEHUM W FIPEBBILIEHU M

I0TCS TPH KOPOTKUX INIBHOMEPHBIX TPHXA, BULUMBIE B [TOJIe 3peHUs TPYyOhl
(puc. 3.7). To kpaitHum HITPUXaM Olpe/ieNisieTcss pacCTOAHUE HAKIOHHOM
munun. Kpome toro, 8 none spenys TPYObI BHAHBI H306PAXEHUS! KPUBBIX
TOPU3OHTANIBHLIX MponokeHuit D, KpuUBbix NPEBBIIEHUH U HaYaabHOI
OKpyxHoctu H.

Kononka chabxena PYYKOH, NpenHasHayeHHoI s nepecTaHOBKY,
rpyboro nepemeieHus npubopa 1o nnaHuery Bo Bpems HaBeJeHUs .
JIuneitka kunperensi cocrour w3 ABYX 4acTeif: 1MpPoKol (OCHOBHOIH) 8
clyxaiueil ocHoBaHHeM ripubopa, u y3koii (BcriomorarensHoit) /5, KoTtopas
KPCITUTCS TIPH NMOMOLUKM ABYX LIADHUPOB ¢ OCHOBHOH U obpasyer ¢ Heil
HaPHUPHBII TAPANNENOrpaMM, NO3BOASIOLLIHIL HAHOCHUTD Ha IUTAHILET CHU-
MaeMble TOYKH 6e3 nepeBuxeHus 1ipubopa.

Hoaroroska npuGopa x pabore. ITocite yeranosky wratusa Hall TOYKOMH
Ha HETO KpensT MOACTaBKy, ropU3OHTHPYIOT 3AKPEILISIIOT €e CTAHOBBIM
BUHTOM co witatuBoM. Ha noacrasky npu nomongu TPEX 3aKPenUTETbHbBIX
BUHTOB yCTaHABNUBAIOT mnaHuiet. [nadurer TOPU3OHTHPYIOT NPU [IOMOLLLK
OCHOBHOH JHHEHKU U OPHERTUPYIOT 110 Bycconu (0cnabuB BUHT focTap-
KH), NEUCTBYS HABOISIUM BUHTOM TIOJICTABKH.

3puTenbhyio TpY6y HaBoAAT Ha wuens, 110 TOPU3IOHTY CHayana npubIy-
KEHHO, MONB3YACh MYUIKOH, M LETHKOM (25--30 cm or r1asa), a satem
TOYHEE — ITPU TTOMOLIH POAUKA MAJIBIX NOBOPOTOB.

Ins 3amepa ropusonTanbHoro fiponoxenust (tonsko npu KJI) orcyu-
TLIBAIOT MHCIO AeNeHHi PeliKH OT HayaIbHO! OKpyxHocTy H u Kpusoii
T'OPU3OHTANBHBIX MPONIOXEHUI 110 BEPTHKANBLHOM rpanu [-o6pasHoil no-
nocku. [lonyuyeHHnlit otcyer (B cM)  yMuoxaior Ha 100 U nonyqaior
TOPU3OHTANTLHOE IPOIOXEHHE OT TOYKU CTOSHUS Io peiiku.

V 3.1. Paccrositine Mexiy HawaibHoil KPHBOI U KPUBOK rOPU3OHTA/TB-
HbIX TpONOXEHWH, onpenenenHoe 110 peiike, pasHo 19,2 cMm (puc. 3.8).
CrenosarenpHho, TOPH3OHTANIbHOE NIPONIOXKEHUE PaBHO:

19,2 - 100 = 1920 cum = 192 M.
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Jing ompeneieHsl MPeBbILICHNUs WM MOHIKEHUA clefyeT OTCYMTATh
yucao JeeHU pelikn Mexay HayabHO# OKpyXHocTbi0 H U KpHUBOA
NpeBbILLIEHUH [0 BEPTUKAIBHOM rpaHy [-06pa3HOi MOTOCKU NPU3MbI-CET-
KI. 3aTeM OTCYMTAHHOE YUCIIO JETEHUH 10 peiike YMHOXAalT Ha Koo Ppu-
LIMEHT KPUBO# C YYETOM €ro 3Haka (+ wm —).

@ Peiika Jo/KHa MMETb METKY, COOTBETCTBYIOLLYIO BICOTC MHCTPYMEHTA.
PaccTosiHHeE MO peiiKe MeXIy HauaibHOM KpHBOK M KpuBOit TIPeBbILLCHHIT ¢ KOIDOHLIK-
extoM — 20 pasHo 34,4 cM. CregoBaTe/bHo,

h=—20 344 cm=—688 cm=—688m

PaccTosiHME TIO peifke MeXIY HauyabHOM KpHBO# U KpHBO# npeBbILIcHHUI ¢ Koadpuum-
entoM 100 paBHo 6,9 cM. CiieoBaTebHO,

—100- 69cm=—690cM=—69 M,
T. €. NOJYYWIM OXHAKOBBIE Pe3yALTAThL.

[Ipu MoJIOKEHMHU, KOTA YTOJT HAaKIOHA 3pUTENIBHOM TPYOBI GOJIBLIE 44°
(KJI), yka3aHHble KpHBBIE Ha nuMbe OTCYTCTBYIOT.

[Tpu MCIIONB3OBAHNM OOBIYHBIX NATBHOMEPHBIX LITPUXOB Ui JaJBHO-
MEpHBIX M3MepeHUii MO KpaiHUM LITPHXaM onpeeNnsiercs HAKJIOHHOE
paccTosiHie, a He TOPU3OHTATbHOE MONOXEHHE.

@ Cneayer IOMHHUTB, 4TO:

1pu GoNbILOM KOIbOULMEHTE HOMOTPaMMEI [IONY4aloT MCHEE TOYHbIC Pe3YNbTaTHi;

TIpY U3MEPEHHUH BEPTUKAIbHBIX YINIOB 110 MPOCBETHOMY LUTPUXY FOpH3OHTAJILHOMN floce-
pebpeHHOI NTOTOCKH TIPU3MBbI-CETKH OTCYHTBIBAIOT Tpagychl M IECATKM MUHYT, 2 €NUHHULEI
MMHYT MOXHO OLEHHMBATh Ha I1as3;

Tpy onpeAeaeHUH TOPU3OHTUTLHBIX TIPONIOXEHMUIA, PEBLILIHHIT M YIAOB HAKIOHA My3bl-
peK YpOBHsI HA BEpTHKAIBHOM Kpyre NO/LKCH 65ITh ODSI3aTENBHO NPHBEAEH B HY/Ib-TIYHKT,
TO4YKa HABEIEeHHs! 3PUTELHOM TPYOhl IOMXKHA ObITh Ha TepeceieHnn BEPTMKAJILHOTO LITPHXa
CeTKH C HAYaIbHOM OKpYXHOCTBIO H,

MECTO HY/IA M Yrojt HaK/IoHa MpH6opa BLIMMCIAIOTCS N0 dopmyre

M0=1/2(K.T1+K1'1),0.=Kl'l—M0,a=M0—K.H;

kunperelib KA-2 ¢ HOMOrpaMMHbIM npeobpasoBaTeneM 061a1aeT TAKUMM JOCTOUHCTBAMH,
KaK OpocToTa B paboTe, BBICOKAs TOUHOCTb OMPEACICHMS PACCTOSIHUI ¥ TPEBBILIEHAN.
HeflocTaTKOM SIB/SIETCS OFPAHUMCHHOCTb MO/ 3PEHUA Tpy6bl, TPyZHOCTh HABOAKM, YTO
CYILIECTBEHHO CHIKAET TIPOM3BOAMTETLHOCTD TPYAR.

Tosepka xunpereis KA-2. [ToBepku KMMperensd, Kak 1 Qpyrix reofie-
3UYECKUX MPUOOPOB, HOMKHBI MPOM3BOIMTECA B CTPOIO YCTAHOBJIEHHOM
foceosaTenbHocTH. VIHaue HecoGmoJeHUe 3Toro Tpe6oBaHMs NPUBOIANT
K mepelesikam, 6onblloi noTepe BpeMEHHU. PaccMoTpUM OCHOBHBIE KOHCT-
PYKTMBHBIE YCJIOBUS:

.CKoOwWEeHHBI I Kpait OCHOBHOH NJUHEHKH KHUI-
perens AONXEeH O6GbTh MPAMBM, 2 HUXHAL MOBEDPX-
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HOCTB—NJIOCKOCTHIO (CM. puc. 3.5). Ecnn cxoeHHsbIi Kpaii Ju-
HEeHKH KpHUBOM, TO MojoxeHue HaHOCUMBIX ToyeK Oymer OLUUGOYHBIM, a
1epOPMUPOBAHHAA THHENKA BBI3OBET CKO/IbX€HHe MpHGopa Mo MiaHLery,
HEYCTOMYUBOCTh, HETOYHOCTD B HAHECEHUH Toyek. i noBepKH ciexyer
YCTaHOBHTD KHIIPEreb 110 HATOHATH TUTaHILIETa, NPOYEPTHTD FIO CKOLLEH-~
HOMY Kpalo THHERKH TOHKYIO TUHUIO. 3aTeM TIOBEPHYTH KUIIperesb Ha 180°,
COBMECTUTD Kpall ¢ NpouepyeHHOl nUHUel u KapaHIalloM TpPOYEPTUTE
HOBYIO uHHI0. Cosnadenue aunuii nokaxcem npAMOAUHedHOCMb Kpas Auneli-
Kku. Hecoenadenue mpeyem samenss Aunedxu. HuxHiow niockocts nuHeliky
TPOBEPSLIOT APYToi, BBIBEPEHHOIL.

Ocvo uMnauuzpuyeckoro YPOBHSA JdUHelKHU
ZONXHA OBITh MapanfensHa ee HUXHEeW narocko-
¢ THu . lna nosepku MEH3y/NbHYI0 JOCKY YCTAaHABIMBAIOT HA [71a3 B ropu-
SOHTAILHOC NOIOXEHUE, KUTPEreTb — M0 JTUHUM JBYX TIOXBEMHBIX BUHTOB
W BBIBOISIT MY3BbIPEK YPOBHA Ha cepeauHy. Ilpoyepuusaor mMHMIO o
CKOLUEHHOMY Kpalo JUHEHKH. 3atem pa3BopauuBaioT Kurpereab Ha 180° u
TIPUKNANLIBAIOT K NPOYEPYEHHON IMHUM. Fcau NY3bipeK YposHs OMKACHACS
om cepedunbl menee Ogyx Oenenuil, mo ycaosue ésinoaneno. B NPOTHBHOM
C/Lyda€ MCNPABUTENBHBIM BUHTOM YPOBHS BBIBOAST €ro Ha [TOJIOBHHY OT-
KioHeHud. Ilocne atoro cHopa MIOBTOPSIOT yKasaHHbIE NeHCTBUS N0 Tex
TIOp, IOKa yCIOBUE OYAET BBIMTOJHEHO.

3.BusupHas ocop TPYOH HOAXHa 6GbITH nmepney-
AUKYJNAPDHAa K TODU3OHTAJTBHO I OCH BpawmweHwugq.
WHaye 310 npuseser pY BU3UPOBAHWM HA TOYKH K YIVIOBBIM OLUHGKAM
3-3a pasHbIX UX BBICOT. st noBepku YCJIOBUS INIAHUIET CTPOTO FOPU30H-
THPYIOT. 3pHUTENIBHYIO Tpyby B TOPH3OHTANILHOM IMOJIOXEHUH HABONAT HA
YAAICHHYIO TOYKY Y TIPOYEPYUBAIOT HA Hee HalpasJIeHHe U2 KAKOI-TO TOUKHU
Ha niaHwere. Kunpereas nepecrasnsior na 180° M3 TOYKK Ha [JIaHLIeTe
[IPOYCPYUBAIOT HOBOE HAMNpABNEHHE Ha BBIOpaHHYIO ToYKy. Hecosnadenue
AUHU ceudemenscimayem o nanuuuy koarumayuonnoi owubiy. Ilns ycTpaHe-
HHUA TIOTPEIIHOCTH HA TUIAHIIETE MPOBOAAT OHMCCEKTPHUCY U COBMELIAIOT ¢
HEH CKOILEHHBIA Kpail THHEHKH. bokoBbiMu HCIIPABUTENILHBIMM BUHTAMU
CETKU HUTEH COBMEIAIOT MEPEKPECTBE CeTH HUTEH ¢ HABTI01aeMOI TOYKOIE.

4.0cph BpameHnus TPYyOGb AONXHA GBITH napajn-
JE€AbBHA MIOCKOCTH THHeku. Hecobmiogenue storo ycio-
BHS NPUBOAHT K MCKAXEHUSAM HAHOCHMBIX 6JIM3KOpacnoMOXeHHbIX
BBICOKHX WJIM HM3KUX TovYeK. s YCTPaHEHUSI MOTPEUIHOCTH IUIAHLIET
CTporo ropusoHTHpyot. Hasogsar Nepexpectue cetku Huteit (mpu KJI) na
BBICOKYIO TOUKY BOAM3U MUIaHLIETa (HA CTeHe 31aHus). Hamevaior Touky ee
[IPOCKLIMM Ha CTEHE Ha YPOBHE BBICOTHI npubopa. Tpy6y npu KI1 nasomsit
Ha TOUKY M OTMEYdIOT BTOPYIO MPOEKLMIO TOYKH. YenoBue cyuraercs
BBIITOMHEHHBIM, €CTH NMPOEKUMH COBMAIM. I[Ipn Hecosnagenun MpoexKunii
U3 TOYKU Ha IUIaHLIETe BU3UPYIOT Ha [IEPBYIO U BTOPYIO MPOEKLUH TOUKH,
IPOYEPYNBAIOT HA HUX HANPABNEHMS U HAHOCHT TOYKM Ha MIaHILeT.
Pacxoscdenue Mexcoy mouxamu ¢ 0,2 mm donycmumo. ns ycTpaHeHust
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[IOrpeLIHOCTH BHIGUPAIOT CPEIHION TOUKY Ha cTeHe M HAKIOHOM KOIOHKH
J06UBAIOTCS TOrO, YTOOBI MEPEKPECTBE CETKU HUTENR MPOEeLPOBATOCH HA
Hee (HAK/IOH KOJIOHKM MOXHO CeNaThb, MoAKIaabIBas 1101 Hee dorbry).

5. BepTukanlbHas HUTH CETKH qonxHa OBTH
mepneHAMKYJISIpHA K OCH BpailieHud Tpy6 6. Hecob-
JIOJIEHHE YCIOBHS IPUBOIMT K YIJIOBBIM MOTPEUIHOCTIM. JInst ycTpaHeHust
[OrpELIHOCTH TUTAHIIET YCTAHABIUBAKT B FOPU3OHTANILHOE MOJNIOXKEHUE.
TlepexpecThe CETKM HUTEH HABOAAT HA XOPOLIO BUIMMYIO TOuKY. Tpyby
MEUIEHHO ONYCKAIOT WM MOJHUMAIOT, CIEAA, yToBGBI TOYKA HE CXolduna ¢
BEPTUKAIbHOM HUTH. B TIPOTUBHOM cllydae HYXXHO OC/TabUTh 3aKpENUTeIb-
Hple BUHTHI aradparMbl ¥ MOBEPHYTb €€ B HYXHOE HamnpasiaeHue. B aToM
cjlyyae CHOBA MOBTOPSAIOT TIOBEPKY YCJIOBHMA O TIepIeHANKYIAPHOCTY BH-
3UpHON OCH BpALLIEHUS TpYOBL.

6 KonnuMauuoHHasdg NIOCKOCTSH TpyO6B HNOTX-
Ha coBNAanaTbh CO CKOWEHHBM KpacM ATUHe KN
HecobmofeHune yCIoBus TPUBOOUT K TOMY, UTO BCE npoyepyeHHbIe Ha-
npasjieHuss Ha TOUYKHU OynyT [1OBEPHYTH Ha HEKOTOPbIi MOCTOSHHBIN Yro,
TAK KaK MEH3YJIbHYIO CHEMKY MpPOBONAT NpH KJI1. [Insa moBepKU [UIAHIIET
CTPOTo FopU30HTHPYIOT. HaBOLAT MEPEKpecTbe CeTKU HUTEH Ha yJaleHHYIO0
TOYKY M TI0 CKOWIEHHOMY Kpaio JIMHEH KM NpoYepYMBalOT JIMHHIO 25—-30 cM.
Ha KOHIAX IMHMH BTHIKAIOT HTOJIKM 1 CMOTPAT, TPOXOIHT T CTBOP UIOJIOK
yepe3 faHHyIo TouKy. Mcnpasnenne TIOTPELHOCTH BO3MOXHO B reOMacTep-
CKMX.

7. MecTo HYyAS BepTHKajJpHOro Kpyra JONXHO
6piTh 90° W MOCTOSSHHO. Jlaxe HE3HAUUTENbHOE OTKJIOHEHHME
ot 90° 3HAYMTEILHO 3aTPYAHAET BBIYUCIEHUA. [ToBepKy BBITOIHSIOT TNPU
ABYX TOJIOXEHUAX BEPTUKATBHOIO Kpyra. Buaupyior Ha BbIOPaHHYIO TOYKY
1 cuumatot orcyerst npu KJI u KI1. Beraucasior no dopMynam

MO = 1/2(KJI + KIT), o =90° — KL

TpyOy OCTaBIsAOT HaBeJEeHHON Ha BBHIOPaHHYIO TOYKY, HABOIALIMM
BUHTOM QJMAANB YCTaHaBJIXBAlOT OTCYET, PaBHBIIl BBIYMCIEHHOMY YLy
HaIoHa. B aToM cityyae My3bIpeK YpOBHA coiteT ¢ Hyab-nyHkra. Mcnpa-
BATETbHbIMM BHHTAMH YPOBHS NY3BIPEK YPOBHA YCTaHABIMBAKOT B HYJb-
nyHKT. B pesy/ibrare BU3MpHasi OCh HaBEICHA HA TOUKY, YroJl HaKJIOHa paBeH
BBIYMCIIEHHOMY, ITy3bIPEK YPOBHS Ha CEpENUHE.

TlonomHTe bHbIe YcioBus. Kpome OCHOBHBIX TIOBEPOK CNIEAYET BBIMOIN-
HWTb TPH JOTIONHUTE/IbHBIX YCTOBHS. :

. CKOWweHHBE Kpas OCHOBHOIH M BcnnoMora-
TelbHONW NWHEEK MOJNXHB OBITH napainjiesbHBlL
Ilns 3TOrO Yepe3 OIHY M Ty X€ TOUKY IpoYepYMBAIOT MPAMBIE 20—25 cM
110 KpasiM o6eHX JTMHeeK, HaBOMIs 3pUTEJIbHYIO TpyOy Ha YIAIEHHYIO TOUKY.
OnpenensioT HECOBNAaaeHHE KOHLOB nuuuit. Ecniu pacxoxiaenue bosee
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0,2 MM, TO HenmapauenpbHocTh yCTPAHSIOT perynuposxoﬁ coeIMHAIOIETO
ycTpoMCTBa- :
2. MMpasasd rpaHb I‘-oﬁpaaﬂoﬁ mKams AONXKHA
GLITH nepneunvn(yn;lpﬂa K ropuaoﬂranbﬂoﬁ ocH
ppameHund T pyoOBI. Jinst ycTpaHeHHUs norpeutHocT! [UIaHILET TO-
pU3OHTUPYIOT. Tipasylo rparb [-o6pasHoil Kbl HABOJAT Ha OTBEC- Tlpu
HecoBrafeHuu rpanu 4 oTBeca ocnabnsior 3aKpenuTe/IbHBIC BUHTHL Y
[10BOPAYMBAIOT OKYJISIP Tpy6s1. Tocie J0CTHPOBKH [oBTOPAETCH nosepxa 3.
3. Tumb BepTuKaanoro Kpyra HONXEH OBITH
Ges pKcueHTPH cuterTa. [10BEPKY ocylIECTRIASIOT TyTeM HaKJO0-
Ha Tpyobl BOKPYT ropuaoHTaJIbﬂoﬁ ocu ppauleHus H yabmoneHus 33
[I0JIOXKEHIEM HIDKHEN ropmomanbﬂoﬁ rpaHH [-o6pasHoi MIOJIOCKU OTHO=
CUTENbHO HavabHOMN OKpYXHOCTH numba H. HecosnaneHne yCTpaHAIoT
nepeMeLieHUeM Tipu3Mbl-CETKH py MOMOLIX JOCTUPOBOYHOTO punTa. [lo-
cie I0CTUPOBKHU IOBTOpSETCA MOBEPKa 5.

3.4. TexHoJOrHA MeH3YJIbHOI CheMKH

Bce paboTbl TpH MeH3yJIBHOMN cpeMKe crelyeT [OApa3AeuTh Ha Mof-
FOTOBUTENBHBIE, riosiesble U KaMepaIbHbIC.

TloaroToBuTENbHbIE paboThI. K HuM OTHOCATCA HOBEPKHN 1 JOCTHPOBKH
camoro kunperens v pasnu4HbIX npma;mexnocreﬁ (rUTaHLeTa, [ITATUBA,
peiKu, Gycconu U T 1.)- :

Tlnaniuet [1OArOTABNMBAIOT K pabore creylolM obpa3oM: pasmayu-
BatoT B xoJojiHo BOLE BaTMaH py4HOTo OTIBA 1A HAKIEUBAIOT Ha XeCTKYI0
oCHOBY KieeM M3 XOpOolLo cGuroro AUYHOTO genka (2 gitna); mocie
MIPOCYLIKH BaTMaH JOJOKEH GbITh HATAHYT, KaK KoXa Ha GapabaHe. HanocaT
Ha BaTMaH Ipv [TOMOLIY JIHHEHKH JTBJ1, JpoGsbiiiesa WU KoopnnHaTorpaQ)a
KOOpAMHATHYIO CceTKy, YI/Bl paMoK, JCXOIHBIE TeOnyHKTDL. Jlanee BaTMaH
oKJIenBaloT CBEPXY MeHee TUIOTHOT Gymaroi i npenompameﬂuﬂ 3arpsAs-
HeHusi, Biroparus 1 MEXaHUJIECKHX ToBpexXaeHHi. Tlo umeromencs KxapTe
nipeABapuTenbHO oTpadatpBaIoT TIPOEKT paccTaHoBKU Bex, OpUeHTUpos 1
Gasuca Wwis pasBuTHa cbeMOUHOM CETH.

[Tonebie paGoTHL. Oy BKITIOYAIOT peKorﬂocuMpOBKy, pasBUTHE CBE-
MouHOM reomerpnqecxoﬁ cetu, CheMKY KOHTYpOB ¥ penpeda MECTHOCTH.

PexorHOCUMpPOBKa pMeeT LeNblo HETOCPEACTBEHHO Ha MeCTHOCTH 0CY~
11eCTBUTD coCTaBNeHHbBIN TIPOEKT peiGopa 6a3uca, OMpeaeuTh MECTO pac-
cTaHOBKH BEX, B3auMHYI0 BUAMMOCTb MEXIY TOYKAMH cpeMOYHOM
reoMeTpUyecKoit ceT! 1 criocobbi ChEMKH OTHENbHBIX yJacTKOB. Jiia 6asuca
BHIGUPAIOT BOSMOXHO [UTUHHYIO 1 POBHYIO JTHUI0 MEXILY FeonyHKTaMu Wik
TOYKAMH cpeModHoil CETH. C Touex KOHUOB Gasuca, a noToM 1 co BCEX
reonyHKTOB METOAOM 3acedex 1poyepyMBAI0T HampasieHust Ha pce To4KH
ChEMOUHOI'0 oGocHOBaHUA. [lpu 3TOM KaxXuad ToYKa JOKHA 33ceKarbes
e MeHee dyeM ¢ TPeX TyHKTOB, YIJIbl sacedeK He MOTKHbI 6BITH MEHEE °
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ONOpHEIY NyHKTOBR, OlpeneneHHx 113 MecTHOCTY PasnmuuypIMy MeTonamy,
HelocTratoyyg, Torna NosiBAseTCY Heobxonumocry, NOCTpoeHug CBEMOYHOt
T€oMeTpuyeckoj; CeTH Ha ocHoge UMeolelicy rocyrapcrsenyoj; reogesy-
HECKOMH ceTy.

dHcio Bex. IMnapyer YCTaHaBnuBajor 1 TOUKE, LeHTpupyior rOpH30H-
THUDPYIOT. Opneumposanue pousBonurcy 1o HauGonee YAaneHHomy reo-
TYHKTY npy KJ1.



siHye. YCPeNHSIOT PaCCTOSTHUE U NpEBbILLIe-
HUE W HAKAIBIBAIOT HA NpOYEpPUYEHHOH JIM-
HuM Ha raHuiere Touky /. Ha xaxnon
MOCIEAYIOIEH TOYKE BBIMIOJHAIOT BBbILIE-
yKa3aHHBIe onepalyu. PaccrosHue Mexay
toukaMy B MacurraGe 1 : 10 000 He moyxHO
npesbiiats 500 M, mpessiieHue 1 cM Ha
100 M xona.

B KoHlle Xoaa BCencTBME HAKOIUICHHS
OUIMOKM TMPU U3MEPEHUM PACCTOSIHUIA U
NpoYepYMBAHUM HanpamieHHH obpasyercs
JuHeHast ¥ BBICOTHAs HeBsA3Ka (puc. 3.10).
JluHeltHag HeBsA3Ka He HOJIKHA MPEBHILIATH
17200 mmuubr xoma. OHa pacnpenensieTcs
MOCTPOEHHEM Ha KaXIOoN ToYke mapan-
JeIbHBIX TMHUMHA HeBsisku. Ha kaxnoit Tou-
Ke CheMOYHOH ceTH Tomorpad ycraHaB-

Puc . 3.9. Onpenenenre nomoxe-
HHIl CbeMOYHBIX TOYEK MEH3YJIb-
HBIM XO[OM

JVBAeT KUMperejb, TOPU3OHTUPYET M OPHEHTHPYET IUIAHIUET, YKa3bIBAeT
peeyHHKaM MocjIeNoBaTeJbHOCTh YCTAHOBKH peek Ha BLHIOpaHHEBIE Xapak-
TepHbIe TOUKH KOHTYPOB H peibeda; H3MepsieT paccTOsIHUA 1O HHX, 3aTeM
npeBHILIEHUS U HaKaJbIBAeT UTIION HHUPKYJIS MOJOXEHUE TOYEK, MOATTHUCH -
BA€T UX NPUHAUIEXHOCTh U BEICOTY. LISl YIIPOLIEHUS BEIYMCIEHUI TIPEBBI-
LLIEHMI Ha peiiKy HaBsi3bIBAIOT METKY Ha BHICOTY, paBHYIO BhICOTE MpuUboOpa,

Y MpeBbIIeHUsT BEIMUCIIAIOT o opMyie

h=dtga.

Peiika ot npubopa cTaBUTCS HA pacCTOsHUE, He TipeBbIatoinee 350 M,

¥ 3a8BHCHUT OT MaclUTaba CheMKH U BBICOTHL ceYeHHUs penbeda.
ITocne HaHeceHHMs HA IUIAHLIET He-
CKOJIBKHX XapaKTePHBIX BRICOTHBIX TOYEK

penbeda MPUCTYNAIOT K PUCOBKE pejibe-
¢a ropu3oHTANISIMH, UCITONB3YS] OpOrpa-
¢uyecKke JNHHHUM BONOPAa3lEjOB M
TAJIBBETOB. BHINOTHUB CheMKY Ha OHOMH
TOYKE, NePeXOlAT Ha APYTYIO, IIPU 3TOM
KaXIblii pa3 3aKphIBAIOT Ha pydallike
CTapblid Y4acTOK M OTKPbIBAIOT HOBBIi
YyYacTOK IS CbeMKH XapakTepa KOHTY-
poB u penbeda. Takue YyeTKHE KOHTYPHI
yAoaJIEHHBIX 06 BEKTOB, KaK KOJIOKOJbHH,
TpyOBI, MOCTHI M ApYyrue, oObIYHO HAHO-

cAT crmocoboM 3aceyek.
Puc. 3.10. I'paduyeckoe ypapHeHue Crnepyer BBIMOJHATL MpPU CHEMKE
MEH3YJLHOI0O Xo1a cneny}om“e yCHOBm:

4%
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1. CpeMKy Bcerga HauMHAIOT ¢ OTKPBITOM MECTHOCTH.

2. Inst caMOKOHTPONSA Ha KaXI0#i TOUKE TIPOBEPSIIOT PS TOYEK, CHATHIX
C TIpeIBIAYLIHX.

3. [Ing cpeMKH penbeda peKOMEHIyeTcCsl OMnpeneisaTb 5—6 OTMETOK
TOYEK, PAcHONIOXEHHBIX Ha BEPILWHAX, TATbBETaX U BOLOpa3lenax, o3epax
Y CIUSHUSX pevyeK U T. [I.

Kamepanpupie paGorel. DtH paGoThl NMPOBOAATCA KAXIbIA pa3 mocie
CBEMKM OTHENIBHOTO YYacTKa, 4T0oObl UCIIONHUTENb HE 3a0bUI CHTYalIMIO.
OHH 3aKi1I04al0TCA B KApaHJAUIHON PUCOBKe KOHTYPOB M penbeda. Ilocne
COCTaR/IeHUs TIaHA IIPOU3BOIAT CBOMKY M0 paMKaM € COCEIHUMH ILIaHIle-
taMu. Ilocine KoppekTyphl IIAHIIETOB W UX NPUEMKU KOHTYPH U THAPO-
rpadyio BBIYEPUMBAIOT TYLIBIO C cobmoneHUeM TpeOOBaHUN K YCIOBHBIM
3HaKaM.

3.5. TaxeoMeTpHYecKas ChbeMKa

TaxeomeTpuueckas cheMKa (OT rpey.— OBICTPOE U3MEPEHHUE) — 3TO CO-
BMECTHasi CheMKa KOHTYPOB U penibeha MECTHOCTH YIJIOMEPHBIM METONOM
MpU TOMOLUM TaxeoMeTpa (TEOJONKUTAa), U3MEPHIOLIErO FOPU3OHTAILHBIE
YIJIBL, PACCTOSIHMA U NpeBbllieHHs (puc. 3.11).

TaxeoMeTpUueCcKyIO CHEMKY NPUMEHSIOT JUIsl COCTARJIEHUS Tonorpagu-
YeCKHX IJIaHOB HeOOMBIIUX YYACTKOB, NOJOC MECTHOCTH, B CIIy4asiX, KOTaa
NMPUMEHEHHUE APYTHX CIIOCOOOB HEBBITOLHO MJIM HEBO3MOXKHO.

TaxeoMeTpUYECKyl0 CBEMKY UIMPOKO HCMONb3YIOT IIpH MapKuleimep-
CKUX paboTax. JIOCTOMHCTBOM 3TOM CbHEMKM SIBNSIETCS BO3MOXHOCTb B
KpaT4aiflliie CpOKH BBIITOJNHATH MOJMEBbie paboThl, HEB3UPash HAa NOTOIHbIE
YCIIOBMS, @ [IOTOM B KAMEPAIbHBIX YCIAOBHSIX OKOHYATENIBHO COCTABIATH
Tonorpaduyeckuil nnaH. IlapannenbHoe BHINOTHEHME IMOJIEBBIX M KaMe-
PATBbHBIX PabOT 3HAYMUTEJILHO MTOBBIIHAET IPOU3BOAUTENIBHOCTD TPYAA TOMO-
rpaca.

CreMouHoe 060CHOBaHME CO3JAeTCs MPOKIALKON TAXEOMETPUUYECKHX
XOZIOB C OIHOBPEMEHHOM CheMKOH KOHTYPOB M penbeda. [opU3oHTaIbHbIE
YIJIBl ONIPEAEASIOT MEXIY JMHUEN, NPUHATON 33 UCXOAHYIO, MO KOTOPOH
YCTaHaBIUBAETCA HYNMb JMMOA, M HampaBleHHSIMH HA TOYKH MECTHOCTH.
Paccrosnus 1o Toyek U3MepSIOT ONTHYECKUM JanbHoMepoM. ITpeBbiineHus
OTpeaesal0T TPUTOHOMETPUYECKHM HUBENUpoBaHUEM. ChEMKY BeayT o0b-
HO TIONAPHBIM crmocob6oM. BhICTpoTa MOCTHraeTcs TEM, YTO IUIAHOBOE U
BBICOTHOE IMOJIOKEHUA KaXNOH peeyHON TOYKH ONMPEHENSIOT TaXeOMETPOM
NP OTHOM HaBeAeHUU TpyObl. UcxoqHoil mnaHoBoi U BEICOTHON OCHOBOM
IUISE CBEMKM SIBJISIOTCS] MYHKTHI I'OCyAAPCTBEHHON TIEOAe3NYecKol ceTH,
TEONONUTHEIE U HUBEIUPHBIE XOAbl. TOUKM CHEMOYHOTO OOOCHOBAHUS
ONpPENENAIOT TAXCOMETPUYECKUMHU XoaaMH. Pe3y/braThl MOJEBbIX H3MEpe-
HUH 33HOCAT B XYPHAIbl, ORHOBPEMEHHO BENYT CHEMKY U CXEMATUUYECKYIO
3apUCOBKY CUTYALIUH U penbeda; ¢ TOUEK TAXEOMETPHYECKUX XO0B — abpuc
(T. e. cxeMaTuyeckoe H300paXeHUWE CUTYallMH, XapaKTepHBIX TOYEK U
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oporpaduyecKux JUHMI penbeda). Penped Ha
abpucax MoKa3bpIBalOT CXeMAaTHYECKUMU TOPH30H-
TaNsIMM, a HampaBjlieHWE CKATOB YKAa3HBaIOT
crpenkamu. [l1aH MECTHOCTH ¢ H300paxXeHHeM
peibeda TOPU3OHTAIAMH COCTAaBJISIOT B KaMe-
pabHBIX YCIOBHSX 110 I@HHBIM IOMEBBIX H3MEpE-
Huil 1 abpucy. CHayana HaHOCAT TOYKM Taxeo-
METPUYECKOro Xoja, a o asUMyTaM H paccTos-
HUAM — peeyHble TOYKH, 3aTeM 3apMCOBBHIBAIOT
CUTYALMIO.

TaxeoMeTprU4eCKHil X00 UMEET LENBIO CryILE-
HHUE CBEMOYHBIX CeTed, TaK KaK Ha MECTHOCTH
- reofe3uyeckasl ofopHas cerTb, KaK IpaBWIO, He
OblBaeT NOBENEHA IO HeoBXOAMMOi IUIOTHOCTH,
obecrneynBalolieil kayecTBo cheMok. Ilepen Tem
KaK MPOKJIaNblBATh X0/, IPOU3BOIAT Te Xe pabo-
Thl, KOTOPBIE BHITIONHSIOT PH MPOKJIAJIKE TEONO-
AWUTHBIX XOHOB, T. €. PeKOIrHOCHUPOBKY, pac-
CTAHOBKY M 3aKpeIUIeHMe CbeMOYHBIX Touek. Tou- ~ Prc.31L Taxeometp
K1 JOJKHBL obecrie4yuBaTh Bce YCIOBHSI, HE0OX0-

AMMBbIe JUIA KAayeCTBEHHOM CBEMKH Moapob-
HOCTEW.

TaxeoMeTpUUeCKue XOAbl JOJDKHBI OMUPAThCsl Ha MyHKThI reoAesnyie-
CKOM CETH ¥ MpPOKJINBIBATLCS MEXIY HUMHU B BUI€ ONMHOYHBIX XOINOB. ns
cbeMKM Maclitabos 1: 5000, 1: 10 000 cropoHa xona 300—400 M, yucio
cropon 8—10.

Ha Kaxmoii TouKe TaXeOMETPHYECKOTo XOIa BBINOJHAIT ONeEpaluH,
AHATOTMYHBIE TEOJOTUTHOMY XOIY:

1. YcraHoBKa npubopa Hall TOYKOW, LEHTPHPOBAHUE, TOPU3OHTHPOBA-
HUe npubopa.

2. Uamepenue BrICOTHI MpHBOpa ¢ TOUHOCTBIO A0 1 cM.

3. HaBeleHue BEPTUKATBbHON HUTH CETKM HUTEH HA CEPENHY PEHKU.

4. HaBeneHue BepXHeil HUTH CETKM HHUTell TPyObl Ha OTCYET, PaBHBIH
uejgoMy uucay MerpoB. HMXHSIL HUTb B 3TOM Cllyyae yCTAHOBHTCS Ha
KAKOM-TO GOJIbLIEM OTCYETE JATBHOMEpHOI peliku. Pa3zHOCTh OTCYETOB IO
yepHOIl M KPACHOW CTOPOHAaMM peiKH, YMHOXEHHas Ha K03dbHULMEHT
nNajbHOMEpa, JACT AIMHY U3MEpSeMoil IMHUH Xola.

5. UamepeHue 1o HU3Y peiiKy FOPU3OHTATIBHOTO YIJIa Ha TOUKE MEXIY
cropoHaMy xofa. KOHTponeM M3MEPEHHs CIyXHUT CyMMapHBIit yrosu, pas-
Hbil 360°.

6. U3MepeHye BEpTHKAILHOTO YIVIa MyTeM BU3UPOBAHMS NEPEKPECThA
CeTKM HMTEil Ha OTCYET, PaBHbIll BbICOTE NMpPUOOpA, YCTAaHOBKH YPOBHA
BEpPTUKATBHOTO Kpyra B Hy/Ib-IIYHKT M OTCYETa BEPTMKAIbHOIO YIJa MNpH
KJT u KII.
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7. KoHTponb KayecTBa BBIMOJHSEMOil paboThl M0 PACXOXIEHHAM pe-
3yJIBTaTOB MU3MEPEeHUil: g cropoH — 1/400, npeBbleHUit — He 6ojiee
4 cM Ha 100 M paccTosgHUS.

Hocne BBIYMCACHUS KOOPLAMHAT M BBICOT TOYEK XOA NMPUCTYNAIOT K
CbEMKE CHTYalMH U peibeda MECTHOCTH HA PEEYHBIX TOYKAX, 10 KOTOPBIM
COCTaBJIAIOT BIOCIEACTBHM ToNOrpagpuieckuit niaH. CheMKa MNPOU3BOIUT-
cst obbryHO 1pu KJI. Bce pesyibraTsl usMepenuit hUKCUPYIOT B XypHAe.
Ha xaxmnoii Touke xo1a 0(HOBPEMEHHO ¢ OTIPENEIEHUEM PEEYHbIX TOYEK K
CbEMKH MECTHOCTU COCTaBIsIETCA abpuc. ABpUC TaxeoMeTPHYECKOTO Xo4a
OTJIMYAETCS OT TEOHOJNUTHOIO TEM, YTO HE UMEET YHUCIOBLIX 0603HAYEHMIl,
a CONEPXUT TOJNBKO 3aAPUCOBKM MECTHOCTU (CKEJIETHBIE JIMHHUU penbeda).
AGBpHC HEOOXOIMM TS COCTAB/IEHMS TONOTPadMIECKOrO [11aHa B KAMEPab-
HBIX YCIOBHSX.

3.6. ByccoabHasg cpheMKa

BycconpHast cheMka ABIsETCA TOPU3OHTANBHON CHEMKOM HEGOJIBLINX
y4aCTKOB MECTHOCTH MajIoi NIOTHOCTH. Ee MCMoab3yloT M KaK BCIIOMOTA-
TEJIBHYIO NIpU ApYruX, Gojiee TOUHBIX Tonorpaduyeckux cheMkax. Hampu-
ME€p, VI CBEMKM JIECHBIX YYACTKOB, NPH IOMCKAX MECTOPOXIEHHil
TIOJIE3HBIX UCKOTIAEMBIX U T. II. [IpH cheMKe MecTHOCTH BYccoNbio U IEHTOM
NPUMEHSIOT cocobbl 06Xo/a, 3aceuek, NOMAPHBIX U MPAMOYTOMBHBIX KO-
opauHar (puc. 3.12). HavanoM pa6or siBisieTcsl peKOTHOCLHUPOBKA MECTHO-
CTM M CO3JaHME IO TPAaHULIAM CHUMAEMOrO YYacTKA TOYEK CHEMOYHOIO
00OCHOBAaHUSI B BUJIE 3AMKHYTOTO IIOMIOHA. DTH TOYKM 3aKPEIUIIOT Ha
MECTHOCTH KONBSIMHU.

Cnocob o6xona. Ha noBopoTHbIX Toukax nonurona 1, 2, 3, 4 nocaeno-
BaTe/IbHO YCTAHABIMBAIOT Oyccosib, NPHBOMAT €€ B paboyee MONOXEHHE U
U3MepAoT asumyThl (113°15'; 13°027; 290°10%; 152°12) unu pymMGBbI B IpSIMOM
¥ 0OpaTHOM HanpaBiaeHusX (pacxoxneHue He 6omee 307). OnHOBPEMEHHO
M3MEPAIOT JIEHTOM JUIMHBI CTOPOH (85,5; 76,3; 115,2; 62,2 M) U BeNyT ChEMKY
CHTyallu 10 0be CTOpPoHbI IMHUIA Xona. Eciiv BHYTpH NMoMMroHa UMeroTcs
YY4aCTKH CO CJIOXHOW CHUTyalMed, TO NPOKIAIbIBAIOT CHEMOYHBIE XOJbI
MEXIy BEpIIMHAMU MOJUIOHA. L1 HUX TaKKe U3MEPSIIOT a3MMYThI M JUTHHbI
cTopoH. Ilpu cheMke cUTyalMM B ChEMOYHBIX XOHAX MCIOAB3YIOT TE XKe
CITOCODBI, YTO MU HAa TOYKAX XOAA.

Ywcio cTopoH B noiMroHe GyccolbHBII CheMKH He Gojee 25. Ux yncio
3aBUCHT OT YC/IOBHUI BMAMMOCTHM BepLIMH IojuroHa. BepiuuHbl Hemb3s
BBIOMPATh BOMU3U K KENE3HBIM [0POraM, 3NEKTPONTMHUAM U IPYTHM 06D-
eKTaM, BIMAIOLINUM Ha nokasaHust Oycconu. IIpu cremke Bce UaMepeHMs
33aHOCST B I10JIEBOI XYPHAJI U BelyT abpuc. .

Cnoco6 3acewex (puc. 3.12). Ero npuMeHSIOT 11 ChEMKM CHTYALMK
TOrJa, KOIJa pacCTOSHUS IO KOHTYPHBIX TOY€K HEBO3MOXHO U3MEPUThb
MepHoit JteHToit. CyTh croco6a 3aKiiioyaeTcs B TOM, YTO M3 TOYeK 3 U 4
U3MepAI0T Oycconbio asumythl (62, 85, 302, 285°) wau pym6bl NuHUI Ha
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76.3

1 113°15' 2
855

P u ¢ . 3.12. BycconbHaa creMka. Criocobbl onpeesleHHUs1 To4eK CheMOYHOH ceTH

HeJOCTYIHbIE TOYKM Ha JieBoM Oepery p. Kossa. OnpeneneHue niaHoBoro
MONIOXEHHUSA ToueK OyneT TeM TouHee, YeM Giuxe K 90° npu onpenensieMbx
TOYKAX YIJIBI 3aceyeK.

Cnocod nmoJisipHBIX KOOPAMHAT. DTOT crocob MPUMEHSIOT, KOria OKOJOo
BEPUIMHEI MHOTO KOHTYPHBIX Touek (puc. 3.12). OH 3aKiioyaercsi B TOM,
YTO TOYKH @ W b HAXOmAT OTHOCHUTEJILHO BEPIIMHBI IIOJMTOHA 4, paHee
nojay4eHHoii cnocoboM obxona. Ha Heit uaMepsitoT 6yccosnbio azsumyTsi (132,
155°), neHTOl ONpeEAEeNsioT PacCTOAHWS M 3alUCBIBAIOT B TAOMHMLY Mpu
BepilliHe (MOJIoCe).

OcHoBHbie npu0oOpH GycconbHOM cheMkH, OCHOBHEIMM ipUOopamu 6yc-
COJIBHOM CHEMKH SIBIIIOTCA TOHHOMeETp U 6yccons HIManbkansnepa.

FonunoMmerp (puc.3.13) — 3to nmpocreiininii yrioMepHslit mpubop,
npeaHasHayeHHbIH I U3MEpeHHs TOPU3OHTANBHBIX YIJIOB M a3MMYTOB
HanpasieHuii. [IpumeHsioT B Tonorpaduyeckux padorax, He TpeOyrOLIUX
BBICOKO#M ToyHocTH. Paboraer ¢ moacraBki. OCHOBHbBIE YacTH: FOPHU3OH-
TaNbHBIM MeTajuiMdeckuit Kpyr / cHaGXeH KpyroBoit 6ycconbio 2, ckpen-
NeHHOM ¢ ammuanoi. Ha KoHuyeckoit mikajge numba HaHeceHBI AeNIECHUSA
yri1oB. B IMIMHApHYecKkoil cTeHKe mMM0a pa3MeLIEeHbl [JIA3HOU M NIpeaMeT-
Hbli AnonTphl. ILIOCKOCTh IMONTPOB COBMellleHa ¢ HanparteHueM 0—180°.

Ha anupazne uMelorcs iBe Mapbl B3aUMHO NEPNEHAMKYISIPHBIX AUOMT-
poB. I110cKOCTb OAHOI NAaphl IMONTPOB COBMELIEHA C HYIEBBIMU LUITPUXAMH
BEPHBEPOB M CIYXHT JUT N3MEPEHMSI TOPH3OHTANBHAIX YroB. Bropas napa
CIYXMT IS pas6usok yrmos B 90°. Ha ayimnane ykperuieHa 6ycconpb co
HmIKanoi pyM60B.
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Puc. 3.13. Fonnomerp Tonorpagpuyeckuit Puc. 3.14. Bycconb HIManbkanniepa

MarHuTHbIE a3MMYTBI U3MEPSIOT OYCCONBIO B ClIEAYIOLIEM TIOpsAIKe:

1. YcraHaBmuBaloT 6yccosib Ha TOYKe TaK, YTOBbI IIOCKOCTh TUMGa GbUTa
TOPU3OHTANBLHOM.

2. CoBMEAIOT MArHUTHYIO CTPEJIKy ¢ auamerpom 0—180°.

3. Busupylor nocneoBaTeIbHO Ha TOYKH; Pa3HOCTb OTCYETOB M0 JIMMOY
Oylner MarHUTHBIMU a3MMYTAMH TOYEK MECTHOCTH.

4. U3Mepsa1oT paccTOSHUS MEPHOM JIEHTOI.

byccoanp IImanbkanbigepa (puc. 3.14) — 3o Kpyrosas
Gycconb ¢ a3UMYTATbHBIM KOJIBLOM 2, CKPETUIEHHBIM HATTYXO C MATHUTHOM
crpenkoit. Ha koprnyce 7 6ycconu pacnonoxeHs! CKIaaHble JuonTps 3 U
4, 4epe3 KOTopble BU3UPYIOT Ha Liedb b)Y M MO HUM CMELIAIOT NONOXEHHUE
TOUYEK XOAa.

HeBsi3Ky BHMUCHAIOT 11O popMyste.

Kn = éz— dn’
rie d — paccTOsIHUE OT UCXONHOM TOYKH JI0 # TOYKH, M p — IMHA XOA3, M.

HeBsi3Ky B BBICOTE pacnpefessioT NpONOPLUMOHATLHO IIMHAM CTOPOH
Xona.

Bycconbnmiit xon. Ero npokiabiBaioT Uist MIaHOBOH ChbeMKH CUTYALHH
OTHOCHUTEJIbHO OPUEHTUPOBAHHOMN JIOMaHOM JIMHUHM, KOrJa HeT BUIUMOCTH
MeXy TOYKaMU ChEMOYHOM CETH (3aJIeCEHHOCTh M T. II.), MO NPOCEKaM,
TPOTiaM, PelIKOJIEChIO U T. . B none ucnone3yiores ABa BapuaHTa mpuGopos
W NpUHAIIEXHOCTEH.
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Mepsuit BapuauTt. McmomassyloTes Te xe npubopsl, Kak mpu
MEH3YJILHOM Xo/Ie, M 0Bsi3are/IbHO BbiBepeHHas Tonorpaduyeckas 6yccorb
U1 OPHEHTHPOBAHUS TUaH1IeTa. OpUEeHTUPOBAHUE IIPOU3BOJUTCS OT TOUKH
K TOYKE IpH noMoluu 6ycconu. Bee onepauun npu ceeMKe CHTYaltMK TakHe
Xe, KaK Ipu MeH3yabHoM Xxofe. [Tpy HeobxonuMocTH HaHECEHHs JOITOJI-
HUTEJbHBIX (TIepeXOAHBIX) TOUEK, PACIIOIIOKEHHEIX 10 CTOPOHAM XOJAa, MX
[UIAHOBO-BBICOTHOE TMOJIOXKEHHE OMNpenesiorT NpH IMOMOLIH BHCAYEK U
npsMBIX 3acedek. CheMKa KOHTYPOB M peibeda BhINOIHAETCA OHOBPEMEH-
HO ¢ To4eK BycconbHOro xona.

Bropoit BapuauT. Ind usMepeHus YIJIoB NMOBOPOTA Tpacchl
NPUMEHSIOTCS TaKKe pUbopbl, Kak Oycconb CredaHa, ronnoMerp, 6ycconb
[manbKkansoepa U ap. PaccTosHua MeXIy TOUKAMH W3MEPAIOT MEPHOH
neHToit. OHM JOKHB! 6BITh YIOGHBIMU 11 U3MepeHus. TOUKH CheMOYHOMH
CETH Ha MECTHOCTH 3aKPEIUISIIOT KOJbAMHU.

3.7. I'nazomepHas cheMKa

Irazomeproli csemioli Ha3bIBAETCS CHEMKA, MMO3BOJAIOMAA IOTYYUTh
NMpUOIMXEHHBIN IUIAH (MepTeX) MECTHOCTM MPH MOMOLIM IMPOCTEHLINX
W3MepeHuit HeroCpeaCTBEHHO B nojie. OHa TIpUMEHSIETCA ¢ UENBIo TIoyye-
HUSI B KOPOTKHE CPOKM HAMISIHOrO, YIPOUIEHHOTO ¥ FeHEPATH30BAHHOIO
riaHa (puc. 3.15).

B cBA34 ¢ YNPOLIEHHBIMHU CIIOCODaMU U3MEPEHUS PACCTOAHMI H YITIOB
MPOCTERIINMU MHCTPYMEHTAaMH (KOMIIACOM, BU3MPHONH TpeXrpaHHOM Jiu-
Helikoil, 6apoMeTpoM, HUPKYJIeM-U3MePUTENEM) ITa30MEPHYIO ChEMKY 1L~
POKO MTPUMEHSIOT IpU 00CNeI0BAHUM MECTHOCTH, OGHOBIEHHH YCTapeBILIUX
KapT, B BoeHHOM ziefie. ['eonoru, moyBoBesl, reorpadbl HAHOCAT HA KAPThI
Pe3yJIbTaThl CBOMX MCCIENOBAHUIA, BEIIIOJIHEHHBIE [JIA30MEPHOH CBEMKOIAL.

B 3aBucuMocTH OT KOHGUIYpalUHd U JUTOIAIU MECTHOCTH €€ Monpas-
JIeNSI0T Ha CheMKY [IOILAAHYI0, MaplIpyTHY0, ¢ Toukd. Hanpumep, s
CHEMKM JIMHEIHBIX 0O6BEKTOB — Tpace IOPOor, 3NMEKTPONVHUMR, ra30- U Hed-
TENPOBOIOB — MPOBOAST MAPLUPYTHYIO CHEMKY.

[nazoMepHas cheMKa TPOBOAMTCS ¢ COOMIONEHUEM TeX XK€ OllepalMid,
KOTOPhIMH PYKOBOJCTBYIOTCSI MPU BBITOTHEHHU MHCTPYMEHTAIBHBIX Che-
MOK, HO TOJIbBKO TIPH MOHMXEHHONl TOYHOCTH, T. €. TO Xeé CBhEMOYHOE
06OCHOBaHHME, TE X€E MPUEMBI CheMKM NoapobHocTell. CheMKY moApobHo-
creil BeAyT OJHOBPEMEHHO ¢ MPOKNAmKoi XoXoB. TOYKH He 3aKperliiior,
CbEMKY BHIMOJIHAIOT Ha YepTeXHo# bymare, MPUKIEEHHOH K nanke (riaH-
wety). HanpasaeHue AMHUM OOPEAESIOT 10 KOMIIACY, €ro IMHUA JOJKHA
cOBNaNaTh ¢ NMpoYyepyeHHBIM HaIpaBieHHeM Ha ruiaHuere. JUTMHBL IMHUHA
U3MEPSIOT TPOMKAMM LIATOB, CYMTAIOT NIOA OOHY M Ty Xxe Hory. MHorma
OJIL3YIOTCS 1IATOMEPOM WIIH TabMULIaMH OIPEe/IEHUS PACCTOAHUS Ha 7123
(ta6sn. 3.1). KaxmoMmy yenoBeKy B >KM3HU NPUTOIUTCA yMEHHE Ha [na3
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)
rNasoMepHoA CbeMkin

20 10 0 20 60 80 100 M

Lo gdaaggl i | | | ]
20 10 0 20 40 610nu1

Lot 1311 i L

Puc. 3.15. MnaHuweT rmasoMepHON CheMKH

OMpeNe/IATh PACCTOAHMUA, a JUIS Tonorpaga — 31o 60Xuit Jap. UsMepeHHble
PacCTOSTHMSI OTKJIA[BIBAIOT Ha IUTAHLIETE MO MacluTaby Iaros.

TpexrpaHHasi BU3HpHas JKHEHKA NpelHa3HAaYeHa IS HaBEeNEHHs 110
BCpXHEMY peOpy Ha oObeKThl, OTKIAbiBaHMsl PACCTOSHMI B MaciuTabe
IU1aHa. '

OGBeKThbI 17151 POBENEHUS [NIA30MEPHO#M CHEMKH YCIIOBHO AEJAT Ha TpHU
rpagauuu: .

1 — 06BeKThl ZAIbHETO TUIAHA, KPYITHBIE XOPOLIO OMO3HABAEMBIE OPH-
€HTHUPBI, UX ONPENESAIOT 0CO00 TOYHO;
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2 — OpHEHTHUDPBI  GAMXKHEILO 4
‘TJ1aHa (MOCTbI, TPYOBI, MEPEKpeCT-
KU U T. 1.);

3 — CUTyaLMOHHbIE OGBEKTH °
(yron neca, nepekpecTKH, BEpIUU-
HBI).

Tounocrs ONPELCICHUA I1a30-  pyc 316 OnpemencHue paccTOSHMS 10
MEPHBIX PAaCCTOAHUH 3aBUCHUT OT 00bEeKTa CheMKH 110 U3BECTHOM BLICOTE

OIIBITa U IPUPOIHBIX 0COBGEHHOCTE M

YeJIOBEKA, OT PACCTOSHUIN, OKPAacKU U OCBEUIEHHOCTH 00BbeKTa, OT aTMOC-
(bepHBIX BAMsiHUI U T. 1. [Ipu HeoGxonnMocTH GoJiee TOYHOTO OIpeaeIeHUs
PacCTOSTHMI M YTJIOB HAKJIOHA MCNONB3YIOT 60-CAaHTUMETPOBYIO JIMHENKY,
3Hasi BBICOTY WIM LUMPUHY obBeKTa (puc. 3.16). PaccTosiHue BBIUUCTAETCS
no ¢opMmyie

§=10,61L/e,
rie L — BbicoTa 00BEKTa, € — YHUC/IO CAHTUMETPOB Ha JIMHEIKe.

Tab6auuya 3.1 Tabauua rna3oMepHOro onpeneieHHs PaccTOAHMIL

O6bexTHl Paccrosiiune, M

Liset BosloC, CTpoeHMe Hoca uenoBeKa, hOpMa AUCTHEB ACPEBLEB, 25
LIBETOB

LiBer a3 yenoBeKa, CTPOEHUE KOPBI IEPEBbEB, PA3HOBHAHOCTH ITHLL, 50
MEJKHX XHBOTHBIX

Ionpo6HocTy onexabl YenoBeka 150

Martepuan Kpbill, npoBoa IMHKN CBSI3H, JINCTBS HA JepeBbAX, oBa| 200
JIMLIA YeNoBeKa i

YacTu onexabl YenoBeKa, BETBH AEPEBLCB, CTBOMBI KyCTapHHKa 250

CHyaTsl M10€#, XUBOTHBIX, aBTOMALUUH 500

CTBONBI JEpeBbeB, CTONOBI 1000

Tpy6ul, coopykeHns GarieHHOro THIA 3000

3aKpbiBAOIMH 06BEKT BEPTUKATbHBIA YroN M3MepsieTcsl TaKke, MpH
3TOM KaXIblif CAHTUMETp JIMHEHKY Byner paseH 1°. CheMKy noapoGHocTeid
BT C IMHMI XOZ1a, TPOKJIa/IbIBAEMBIX MO IOPOraM, NpoceKaM, Gepery pexi
1 T. 1. C HCXONHOM TOYKH XOIa 10JXHa 0603peBAThCS BO3MOXHO GOJIbLIAS
4acTb CHUMAEMOTO y4acTKa.

Hocne ropusoHTHpOBaHMs M OPUEHTUPOBAHMS MNAHLIETA 110 KOMIIACY
BEZlYT CbeMKY noapobHocTeil HauGonee 3hdHeKTUBHBIMU criocoGaMu. Pu-
COBKY pesbedba 1ealoT Ha [1a3. 3aKOHYMB M NIPOBEPUB CHEMKY Ha MepBOit
TOYKe, MPOYEPUUBAIOT HANPABJICHNE MPU OPUEHTHPOBAHHOM IUIAHLIETE Ha
BTOPYI0 TOUYKY, U3MEPSIIOT IO Hee PACCTOSHUE U HAXOLAT NOJIOKEHHE BTOPOil
Touku. IlepexomsT Ha BTOpYIO TOUKY, N0 Mepe ABUXEHMS LENAIT ChEMKY
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mo obe cTopoHbl IMHUM. Pesibed CHUMAIOT Ha r/1a3, epeaaBast ero obiLue
CTOPOHHI.

IIpu cheMke cieayer BHIIOJIHATH CEAYIOUINUE YCTOBUS:

Ha KaOXIOH CTAaHLIMHK NPOBEPATh U NOMOJHATD CUTYaIlHIO, HAHECEHHYIO
Ha npeabiaylieil craHUuMK (FrapaHTHS OT MPOIMYCKOB);

BHIOMpATh MIABHBIE U3rHOBL IOPOT, peyeK, KOHTYPOB 33 CYET MENTKHX;

3aceKaTb 0OBEKTHl HE MEHEE UEM C TpeX TOYeK;

BHIYEPYMBATH TUIAHLIET CAEAyeT YACTIMU, B MOC/IEA0BATEIbHOCTH, yKa-
3aHHOII MHCTPYKUHMEH (HaceleHHbIE MYHKTbI, OpUEHTHUPHI, JOPOTH, PEKH,
JIMHMHU CBA3H, penbed, ec, 6oaora).

4. HUBEJINPOBAHHUE
4.1. TeoMeTpHueckoe HMBEJIHPOBAHHE

[1e1b BBICOTHBIX CHEMOK — OIIpEAeieHUE BBICOT U [IyOMH TOYEK 3eMHOM
NOBEPXHOCTH W WX TPEBBIIEHHI OTHOCUTENbHO OTCYETHOH YpPOBEHHOM
MOBEPXHOCTH — CpeNHEro ypoBHs Barruiickoro Mops. 3a cpefiHuii ypoBeHb
NIPUHAT HyIb-yHKT KpoHiutanTckoro ¢yTuiToka (peieHue reone3uyecko-
ro cosemanus 1926 r.).

Perynsapusie HabmoneHus Ha KpoHIUTagTcKoM (yTITOKE BELYTCS C
1840 r.

CpeOHum yposHem MOpA HA3bIBAETCS YPOBEHD, OIPEIENCHHBIN U3 Ipo-
JIOJDKMTEIBHOTO psiia HaOMIOAEHMI, U3 KOTOpBIX UCKIIOYEHBI BIUAHHA
KPaTKOBpeMeHHBIX 1 IIEpHOIHYECKHX BOIMYLIAIOIIUX TPUYHMH (BO3AENCTBHE
BeTpa, nputsokeHde JIyHol 1 CoNHIA, BHI3BIBAIOLINX MPUIHBHO-OTINBHEIE
siBjieHdd U T. A.). CpenHWUi ypoBeHb — MOKa Haubojee IMOCTOAHHAA U
ycToiYMBas MOBEPXHOCTb, OTHOCUTENBHO KOTOPOH M3Yy4aloTcsi BEpTHKAJIb-
Hble NepeMellleHUs 3€MHOM MTOBEPXHOCTH.

Hueeauposanuem Ha3bIBaeTcsl Mpoliecc oIpeleieHus BBICOT W IIYOMH
TOYEK 3¢MHOW NOBEPXHOCTH.

Paznu4aroT HeCKOJbKO OCHOBHBIX METOLOB HMBEIMPOBAHMA:

reoMeTpuyeckoe (HUBEAHD), TPMTOHOMETPUYECKOe (TEOAQIUT, KUIpe-
rejp), GapoMeTpHYECKOE, a3pOpPaHOHUBETUPOBAHHE (CTATOCKOI, Paayo-
BLICOTOMED), THAPOCTATHYECKOE, cTepeodhroTOrpaMMETPUYECKOE U T. 1.

Teomempuueckoe Huseauposanue SIBISETC OCHOBOH IUIS CO3IAHUS ToCy-
JNApCTBEHHON HMBETMPHOM CETH M BBHIMOJHSAETCS TOPU3OHTANBHBIM JIy4OM
BU3MPOBaHUA HHBeIKMpa. DTo HauboJsiee TOYHHIN, COBEpLUIEHHBIH U pacipo-
cTpaHeHHBbIH Meron. Ero MakcuManbHasi TOYHOCTb XapaKTepH3yeTcs BeNH-
yuHoi + 0,5 MM Ha 1 KM xoga.

locynapcTeeHHass HUBENPHAS CETh BKJTIOYAET HUBEIUPHBIE ceTH 1—4
KJ4CCOB TOYHOCTH U TEXHHYECKOE HUBENMPOBAaHKE. DTO — [VIaBHAst BHICOT-
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9

YPOBeHHaﬁ NOBEPXHOCTE

Puc . 4.1. HuBeaupoBaHHue U3 cepesMHbI

Hast OCHOBA, 00pasylolas efMHYI0 CUCTEMY BBICOT Ha BCEH TeppHTOpUM
CTpaHBI.

HuseaupHas cets 1 1 2 K1accoB — ToHuaiillas reofe3nyeckas pa6ora,
CAYXHT JUIA PELLEHUS CIOXHBIX 3a1a4 U3YYEHHs] COBPEMEHHBIX BEPTUKATb-
HbIX IBUXEHMIt U nedopMalLMii 36 MHOM KODBI, BEKOBBIX KOJ€6aHMI CyLIH,
PasHOCTEH BBICOT MOpEH M OKeaHOB, (PMKcauuil M3BEPXEHMs BYJIKAHOB,
M3Y4yeHHsi (PU3MYECKOH MOBEPXHOCTH 3eMJH, Ul Tiepelayd BBICOT Ha
OTrpOMHbI€ PaccTosAHUSA. Takue ceTH MPOKIAAbIBAIOT 10 6eperoBbIM IHHUSIM
OKEaHOB U MOpeM, KPYMHBIX PEK U 03ep, MO CTAPhIM XEIE3HbIM H IIOCCeii-
HBIM IOPOTaM.

HusennpHas ceTb 3 M 4 KJIacCOB CIYXHT BBLICOTHOH OCHOBO# NpH
TONOTPAQUYECKUX CHEMKAX M PELICHHS PATMYHBIX MHXEHEPHBIX 3a1ay.
HusenupHaa cers 1 xacca cTpouTCs B BHAE MOMMIOHOB C IEPUMETPOM
3000—4000 km, cBa3aHHBIX Mexay coboi. HusenuposaHue nosropsiercs
yepe3 Kaxable 25 ner. HuBenupHas cerb 2 Kjlacca COCTOMT TaKXe U3
MOIUroHOB ¢ mepuMeTpoM 500—600 KM U HMBEIMPHBIX XOROB.

HusenupHsie cetn 3 M 4 KIaccoB NPOKIANBIBAIOT BHYTPH MOJHIOHOB
BBICLIMX KJIAccoB. JINHUM HMBENMPOBAHUS 3aKPEILISIOT penepamu. [Toce-
Ayroilee CrylieHHe HUBETUPHBIX CETEl BBITTOMHAIOT B BUE OTAEIBHBIX XO10B
TEXHUYECKUM WM TPUTOHOMETPHYECKMM HUBEIHPOBAHHEM.

Cnoco0bl BbmosIHEHHA HIBEAMPOBaHUA. [To cr1ocoGy BhIMONHEHHS pas-
JIUYAIOT HUBEINPOBAHHE U3 CEpellMHBI, Brepel (MOC/eq0BaTeIbHOe), I
NOCTPOEHHS NPpodUIA, HUBETMPOBAHHE OBPAroB ¥ IUTOLIANHOE HUBEIUPO-
BaHHE.

Cnocob HMBETHMDPOBAHUSA U3 cepeluHsl . Hanbonp-
Liee MpUMEHEHHE HAXOAUT CMOCOG HUBENMPOBAHUS U3 CEPENMHBL, TAK KAK
OH HCKITIOYAeT BBEAEHHME MONPABOK 3a KPUBU3HY 3EMJIH M pedpakLIMIo, He
TpebyeT M3MepeHHs] BLICOTbI MHCTPYMEHTA, GBICTPBLIA M yOGHbIN pH paboTe
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OTCYeTHAs ypOBEHHAA NOBEPXHOCTb

P u ¢ . 4.2. HusenupoBaHue Briepell

HA MECTHOCTH C HeGOJIBILINM YIIOBBIM HaxioHoM. [TpyHLMIT HUBETUPOBA-
HUSI M3 cepelMHBI MoKaszaH Ha puc. 4.1. IIpeBellienue A Mexny IBYMs
toukaMd A M B ompenensercss Kak pasHOCTb OTCYETOB Ha 3aiHION0 A K
nepelHIonn B peliku, T. €. MPOCTBHIM HUBEMHPOBAHHEM:

h=a—b.

[Ipu 3TOM, YTOGBI MOMYYUTH GoONee TOYHBIE PE3yNbTATHl M3MEPEHUH,
HUBEIUp CTABAT NOCPEOWHE U B CTBOPE MEXAY TOUKaMM (HOMYCTHMAs
MOrpelHOCTh 2—3 M).

Eciy mpeBblilieHHe OMpEAessieTcs MEXAY 3HAUMTENIbHO yHJIEHHBIMU
TOYKAMH WIN PACIIOIOXEHHBIMUA Ha CKIOHE (TOCIENOBATENBHO CIOXHBIN
HUBETUPHBII XOM), TO BHICOTY KOHEYHOUM TOYKHU B BBIMMCIAIOT M0 hopmy.ie

Hy=H,+Zh,,

roe H, — BBICOTa TOYKU A.

Cnoco6 nusenupoBanus Bnepen (puc. 4.2). Cnocob
3aKJII04AeTCd B TOM, 4TO TIPEBBIIEHME MeXIy IBYMS TOUKAMH MOXHO
OIpeAeauTh, €CIM MOCTABUTh HUBEJUP B OXHON M3 TOYEK M B3ATh OTCYET
10 peiiKe Ha Touke B. B 3TOM cllyyae BMeCTO OTCUETa Ha TOUKE A ONpeIensioT
BoICOTY nmpubopa i, a h=1i— b.

BeicoTta Touku B omnpeaensiercsl o ¢opmyie

H,=H,+i—b.

Tpu criocobe HUBENMUPOBAHUSA BIIEpel HA TOYHOCTD ONpPEACNIEHUs Ipe-
BBIILIEHU I OKA3bIBAIOT BIMSAHUE pedpakuus ¥ KpUBU3HA 3eMITH.
CyTb 3THX SIBIEHHUI 3aKII0OYaETCA B TOM, YTO BU3MPHBIiL JIyY, TIPOXOAs
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yepes cJiou atMocephl MEHBLLEH MIOTHOCTH K GOMbLIEH, IPUOBPETAET BUL
BBITYKJION KpUBOM. BelTMYMHA OTKJIOHEHHS BM3UPHOrO JIy4a OT MPAMOTO
HasbiBaeTcd pegppaxyueld. Pedpakuus BeHYHCHseTCS MO NPUGIMKEHHOMN

dhopmyie
r=8% (2R),

re S — paccTosiHUe MeXIy TouKamu; R, — paguyc pedpakKIMOHHON KpH-
BOM.

BinsHue KpvBM3HEI 3eMiM 3aKII0¥A€TCS B TOM, YTO BU3MPHBLH Jy4
HUBEJIMPa pacnpocTpaHAeTcs 1o NPsMOM, KacaTeNnbHOW K YPOBEHHOH 10~
BEPXHOCTH. BeMuMHA OTKITOHEHHUS BbIMMCHsETCS 110 dopMye

k=S°/(2R),

rae R — cpenHuit paguyc 3emy.
O6was monpaBKa 3a KPUBU3HY 3eMM U pedpaKLHUIo

f=k—r=043SYR

HuBenupoBanue nas nmocrpoeHus npoduns.
JaHHBI# cnocob YacTo NMPUMEHSIIOT NPH pelleHUH PasIUYHbIX WHXEHEp-
HO-TeXHUYECKUX 3a/1a4: CTPOUTEIILCTBE ABTONOPOT, IMHHUI 3JIeKTponepenay,
KaHajoB U T. A. IIpn 3ToM ocylecTBAsIeTCS TEXHUYECKOE HUBETUPOBAHHE
MPOROABHOE WU ITOIEPEYHOE, LIeTb KOTOPOTro — OlpelesieHHe BhICOTHOTO
¥ TTAHOBOTO NOJNIOXEHUA TOYEK, PACMIONOXEHHBIX BIONb WM TTOTIEPEK OCH
Tpacchl, U MOC/AEAyIOlIee IOCTPOCHHE COOTBETCTBYIOLINX fipodmieii. [o-
Jieble paboThl TIPU 3TOM BKITIOYAIOT MOJATOTOBUTENBHBIE U PEKOTHOCIMPO-
BOUHble PaGoThI, pa3sOMBKY MHKETaXa M CHEMKY CUTYallM¥ TPAacChl,
HUBEJIUPOBAHHE ITMKETOB.

[TonroroBurenbHbIE paGOTHI BKIIOYAIOT MOBEPKH H IOCTUPOBKH NpUGO-
poB U MNpHHAWIEXHOCTeH. PeKOrHOCLHMpPOBKa MECTHOCTH HMMEET LIENBIO
YCTAHOBUTb OKOHYATENIbHOE U PALIMOHANBHOE MOJIOXEHHE TPACCHI.

PasbuBka nuxeraxa 3aKIioyaeTcs B [ieIEHWM Tpacchl HA paBHble 100-
METPOBbIE YYaCTKH, 3aKPEIUIEHUH X HA MECTHOCTH KONBILIKAMHU (BPOBEHb
C 3eMJ1eil) U CTOPOXKAMHU ¢ 0G03HAYEHHEM HOMEDPOB MUKETOB.

Hymepauus nukeroB HauMHaeTcss ¢ HOMepa HyJeBOTo MUKeTa U 0603-
Havaetcs [IK0, cnenywowuii nuker obosHavaerca /7K7 v T. a. TTo HoMepy
MUKeTa onpelesseTcs pacCTOSIHUE MMUKeTa OT Hayala Tpacchl. YIIBI [TOBO-
POTa TPACCH U3MEPAIOTCS TEONOTUTOM 1 TAKXKE 3aKPEIIAIOTCS KONBIIKAMH.
YuacTku Tpacchl MPOBELIMBAIOT U U3MEPSIIOT CTATLHO# 20-MeTpOBOI JIeH-
TOM.

Inst Toro 4TOGbI AeTaTbHee 0TOOPa3UTh pestbed TPAcChl HA XapaKTEPHbIX
TOYKaX MECTHOCTH (BEpIUMHBI, CEITOBUHBI, BIIAOUHBL U T. 11.), YCTAHABIHU-
BAIOT MUTIOCOBBIE TOYKU U HA KOJBIIUKE MOAUCHIBAIOT HOMED 3aHETO ITUKETa
¥ paccrosiuie ot Hero (/TK2 + 23,0).

Kpome Toro, Ha yyacTkax Tpacchl BIpaBo U BJAEBO OT JIMHUI YYaCTKOB

111



No nepneHAuKyIsapaM (TonepeyHu-
KaM) pa3GHBaIOTCA TOUKH, HEOOXOIU-
Mble OIS oIpeleneHuss 0OBEMOB
3eMIAHBIX paboT (puc. 4.3).

neso=+25 K21  npapo=-+30

° ° O* ------ +65 OnHOBpeMEHHO ¢ pa3OMBKO MHU-
5 launs KeTaXa MpOBOANTCA MHCTPYMEHTAhb-

ens 3 m% -3 155 Has cheMKa (r1a3oMepHasi) MECTHOC-
o 7 o ™M B npepenax 25—50 M Bmpaso U

BIIEBO OT OCH Tpacchl. Peayabrarsl pas-
OMBKM ITUKETaXa U CbEMKH 3aHOCHAT B
MUKeTaxXHyl0 KHHXKYy. Tpacca B

/ KHMXKe H300paxaercsi npsMoil Jiu-
Nawns HHUEH, HECMOTpPS Ha MMeEIoILUecs 1o-
BOPOTH. YIJbl MMOBOPOTA TPACCHI
neso_+30 [1K-20 npaBJ +20 TIOKa3bIBaloTCA cmpeakamu. Jlanee Bbt-

__25}+85 YyepuuBaeTcsd IIaH MECTHOCTH Ha Ipo-
23|75 AOTBLHOM npoduie Mo JAHHBIM IMH-
7 KETAXHOM KHIXKH.

Y PaGora npu pasOMBKE IMUKETaXa,

o NPOMEXYTOYHBIX TOYEK, MOMEPeYHU-

KOB ¥ CbEMKH CUTYALIUU OCIIOXKHSAETCS

B CJIy4asiX IOBOPOTOB TPACCH, TaK KaK

Py c . 4.3. HuBeupoBaHMe MMKETOB npo- B BEPLIMHE NOBOPOTA MEXIY IIPAMO-

MEXYTOUHBIX TOUEK JIMHEMHBIMUA yYacTKaMH HeoOXoauMo

BIMCATD COIPATAIOILYI0 KPUBYIO (3a-

KpYyIJIEHHE) U M3MepeHUe JIMHBI TPACCHI NMOMAET 110 3aKPYMIEHHIO, a HE I10
JIOMAHOW JIMHHUH, T. €. HAJO TIPOM3BECTH Pa3OUBKY KPYroBOil KpHUBOM.

Cnocob nNpAMOYroJXbHBX KOOpAHHAaT. PaccMorpuM
3/EMEHTHl KPYroBOM KpMBOM W OOWH U3 Haubosee pacrnpoCTpaHeHHBIX
crioco60B pa3buBKM KpyroBoii KpuBoil (puc. 4.4, a, 6).

Hayano HK, cepenmna CK u xoHeu KK xpuBoil sIBAAIOTCA INIABHBIMH
ee ToukaMu. JUtg OTBHICKAHWA STUX TOYEK HA MECTHOCTM Hajo 3HaTb
cliefylolMe 3J1eMEHThl KPyroBoil KpuBoii:  — yroi MoBOpOTa TPAcChl,
R — panuyc KpuBoit, L — IJiMHY KacaTenbHol (TaHreHca), K — iMHy Kpu-
Boif, b — GHccekTpucy KpuBOi M J — nomep (pasHOCTb IIMH MEXIy
nomanoit 2L u ayroii K).

Torma eciiv yroJ NOBOpOTa Tpacchl () U3MEpEH HA MECTHOCTH, a Panyc
KPHMBOM 3a7aH MPOEKTOM, TO OCTAIBHBIE 3JIEMEHTEI MOXHO BBIYHUCIHUTE MO
dopmynam

L=R% K= T’g‘f;g; A=2L—K F =R(sec§ — .

V 4.1. TIpoussecty pa3buBKy KpyroBoil KpuBoi WiMHoi 50 M 1 panu-
ycoMm 200 M yepes 5 M.
Pew e Hue . IlonoBUHA JUTMHB KPYroBoi KpUBOH paBHa 25 M.
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Puc. 4.4. Kpyropas kpusas (a) ¥ cnoco6 NpsMOYTOIBHBIX KoopauHar (6)

HenrpansHelit yron onpenensercs mo dbopmyne:

o=180"L . _ _180°:5 = 1°42'8

TR’ 3,1415-200
x, = R sing; x, =200 sin1°43' = 6 M;
.= 2R sin’p/2; ¥ =400 sin’0°51’ = 0,22 m;
X, = R sin2¢; x, =200 sin3°25',6 = 11 m;
¥ = 2R sing; ¥, =400 sin1°42' .8 = 0,36 m.

Ha mecrHocti nomoxeHue Touku J OMNPENENSIOT OTKIAIBIBAHHEM
X=6 M OT HayaJja KpUBOH MO KacaTeJbHON AB. U3 MTOJIYYEHHOM TOYKHU
BOCCTAHABIMBAIOT MEPNEHAUKYNAP K KACATENBHO! M OTKJIALBIBAIOT
y=0,22 m

[Tono6HbIM 06pasoM onpenensioT moxoxeHue BCEX MOCHEAYIOUIUX TO-
YEK U M0 HUM CTPOAIT KPYTOBYIO KPHBYIO.

Cnoco6 npsIMOYroMbHBIX KoopauHar (puc. 4.4, 6) sakmoyaercs B
pasOMBKe KPUBOM OT Hayala M KOHLA K ee CEpeNUHE TOYKAMM 4Yepes3
ONPEAC/ICHHBIE MHTEPBAIBl U ONPENCIEHUH IIPSIMOYTONbHBIX KOODPINHAT
3TUX TOYeEK.

JUisl BEIMMCIEHHs KOOPAMHAT X, Y HAXOIAT YIoJl ¢, COOTBETCTBYIOLIMIL
3a1aHHOM KpuBoit. M3 pelnenus tpeyronsuuxa OCI HaXomAT

x, = Rsing; y, = 2Rsin%p/2.

AHAJIOTHYHO BBIYMCIIIOT KOOPAMHATHI TOYEK, PACIIOJIOXEHHBIX Ha Tep-
BOJI TTOJIOBHHE KPHBOJ Yepe3 3alaHHOE paccTosHUe L.
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P u c . 4.5. TpogonbHelil Mpoduib TPacce!

Taxk KaK BTopasi TOJIOBUHA KpUBO# pa3bHUBaeTcs OT €€ KOHLA K CEPE/INHE
KPHBOH, TO TOYKH pa3GUBKM PACIiONAraloTcsi CHMMETPUYHO OTHOCHTENLHO
cepeluHbl KPMBOM M MMEIOT TAKHE Xe KOOPAMHATBI, KaK OAHOMMCHHBIE
TOYKH TMEPBOii IMOMOBUHBI KpHBoil. Clef0BaTe/ibHO, OHU HE TpeOyIOT BbI-
ypcnernit. QnmucaHHbIi crrocob 06/1anaeT TeM JOCTOMHCTBOM, YTO KOOPAHM -
HaThl KaXIOW pa3OMBOYHON TOYKHM IIOTy4alOT HE3ABUCHMO OT IpYyrux,
MO3TOMY He HAKaIIMBaeTCsl MOTPEIIHOCTh MpPU OMNpENeJCHUU. Cnocob
3¢ dexTHBeH Mpy pa3GUBKe KPUBBIX Ha POBHOH U OTKPBITON MECTHOCTH.

NocTpoeHue MNPORONbHOTO MpodHIA Tpacch
(puc. 4.5). Tloctpoenue mpoduis Ha OGyMmare ABISETCA 3aBEPLIAIOLINM
3TANOM TEXHUYECKOrO HUBEMHpoBaHusa. [lisi HOCTpoeHHUs npodusis Noaou-
DAIOT FOPU3OHTATBHBIA U BEPTUKATbHbIHA MAacluTabbl TaK, YTOObI BEPTHKATb-
HBIIi GBUT KpyNHee ropusoHtaipbHoro B 5—10 pas nns GonpuLieH
BHIPA3UTEILHOCTH penbeda. ’

B cpenHeit yacTH JMCTa MPOBOAAT FOPU3OHTAIBHYIO JIMHUIO ¥ MPUHU-
MAIOT €€ 32 JIMHHIO YCIOBHOTO ropu3oHTa. Hixe ee npoBoasT NpoduibHYio
CETKY U3 PAIa MOJIoC IJTMHOM, paBHO# NPOTSXXEHHOCTH TPAcChbl B maciurabe.
B rooce 8 OTMEYaIOT MOJIOXeHHs NMMKETOB M WX HoMepa, B mojoce 7
BEPTUKAIBHON 4YepTON OTMEYAlOT NMUKETHl M IUIIOCOBBIE TOUKH. BneBo u
BNPABO OT HMX 3aMMCBHIBAIOT PAcCTOAHMs A0 OAMXANLIKX MHKETOB WK
IUIIOCOBBIX ToueK. B mnoyoce 8 BbMepuMBaeTcss Tpacca U AANOTCA YIJIbE
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Puc. 4.6. BarepnacoBka cxkata AB u HUBEMPOBAHUE OBpara

oBOPOTOB..B nonoce 6 BhINUCHIBAIOT U3 XypHATA HUBEJTUPOBAHUS OTMETKU
CBASYIOLINX U NMPOMEXYTOYHBIX Touek (GakTuyeckue Touku). B monoce 2
TIPOBOAT ITOCEPEAMHE OCb TPACCHl M OT Hee CTPOSAT IJIaH MECTHOCTH. B
nojioce 1 3aMMCHIBAIOT CBeAEHMSI O TpyHTe. Bhbllie JMHUK YCJIOBHOTO
TOPH30HTA CTPOSAT NPOIO/IbHBIH NPO(GMIIL TPACCHI.

Camyo HM3KYI0 TouKy npoduia BBIOMPAIOT C TAKMM pAacyeToM, YTOGHI
OHA OTCTOSIA OT JIMHUM YCIIOBHOTO TOPU30HTA He MeHee 5—8 cm. Ha
BCPTUKATbHLIX JINHUAX, MPOXOISLLNX Yepe3 MUKETbl U MTIOCOBbIE TOYKH,
OTKJIANbIBAIOT B MAaciuTabe BHICOTHI TOYEK. 3aTeM MPSMbIMHM JIMHUSMH
COCLMHSIOT II0JyYEHHBIE TOYKH M I101Y4aIOT MPOLONBHBIH IIPOGILIH TPaccChl.
Tlpu HaHecEHNH TPOEKTHOM THHUM NOIKHBI GbITH COOJIIONIEHBI CEAYIOILME
YCJIOBMSA:

O0bEMBI 3eMISTHBIX PaBoT 110 HACHINAM U BbIEMKAM IOOJIKHBI OBITH
PaBHBIMU ¥ MUHUMAIBHbIMU;

MPOCKTHAA JINHUSL HE NONXHA MNPEBBIIATL MAKCHMATBHBIA YKIOH M
TIPOXOUTh YEPE3 TOPU3OHTANIBHYIO IIOLIAIKY.

INNocrpoeHue nonepeuyHoro npoduns. I[lonepey-
HBI TPOQHIIB 110 CPABHEHUIO C [IPOLONIBHBIM MeHee clioxeH. [opu30oHTa b-
HbIi M BEPTUKAIBHBIIA MacluTa6hl Toa6MpaioT paBHbIMU. [TpodunbHas ceTka
BKJIIOY3eT 2 MOJIOChL: OIHA IJIS PACCTOAHMI MEXIY TOYKaMH HUBEJTHPOBa-
HUsl, ApyTas Ui OTMETOK BBICOT.

HuBenuposaumue oBparoB (puc. 4.6). Ha xpytom ckione
HEBO3MOXHO MPOHHMBEMPOBATH MUKET C OJHOM CTAHILIMM, TAK KaK BU3Up-
HBIH JIyY HUBEUPA YXOMUT B 3€MJIIO WM MIET BhILLIe peiiku. B aTom ciyyae
HUBEIMPOBAHUE TIMKETA MOXET OCYILIECTBUTBLCS Yepes BBIGOD NOMONHUTEB-
HBIX TOYEK (MKCOBBIX), 10 KOTOPhIX PACCTOSIHME He U3MEPSAIOT, TaK KaK OHHU
HE SABIAIOTCS XapaKTEPHBIMH TOYKAMM penbedba, a HyXHbI TOIBKO st
NEpeavn NpeBBILUEHUH MEXIY MUKETHBIMH TOYKAMU. IIpu nepeceyenun
OBparoB BBIMOJIHSIETCA CAEAYIOIUMA MOPSIIOK AEHCTBUI: co craHuuu /
HUBETUPYIOT NEPENHIOI0 CBA3YIOLLYIO TOUKY X M BTOPYIO NEePEeSHION CBSA3Y-
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Ipy HUBETUPOBAHMHU KpY-

P u c . 4.7. HupenupoBaHH1e 1Mo KBaApaTaM TBIX CKJIOHOB OBPAaroB Iepexo-

AST K YIpOLIEHHOMY HHUBEIU-

pOBaHMIO, HAa3bIBAEMOMY €4~
mepnacogkoi. [Ins 3T0ro Mob3yloTcs AByMs peiikaMy ¥ YCTAHAaBIUBAKOT KX
TaK, KaK [OKa3aHo Ha puc. 4.6 cnesa. BeprukanbHOCTb peifku yCTaHaB/IH-
BAIOT 110 KPYIJIOMY YPOBHIO. BTopasi peiika pacrosaraercst Fopu3oHTaIbHO
npu noMoiuy Bareprnaca. Cymma h, + hy + hy + hy OaeT npeBpllIeHHE TOUYKH
B Han A.

MniomwanHoe HUBejgupoBaHue (HHUBEIHMpOBA-
Hue MoBepXxXHOCcTH ). HuBenupoBaHne NOBEPXHOCTA HMEET LENIBIO
TTONYYHTh TOYHOE NPeNCTaBlIeHHE O NETATLHOM CTPOCHHH penbeda yyactka
MECTHOCTH, BEpPTHKAIbHOI €ro MIaHMpOBKe, MHXEHEPHBIX H3LICKAHUAX U
T. 1. 32 UIEANBHYIO MOBEPXHOCTb NIPHHUMAETCS] TOPH3OHTANbHAA NMOBEPX-
HOCTh WJIM, B KpaifHeM cliyyae, HAKIOHHas TOBEPXHOCTb, HO B NPAKTHKE
paGot oHM BeTpeyatoTes peaxo. [losroMy HUBENHPOBAHME MOXHO BBITION-
HUTb MO-PasHOMY, B 3aBHCMMOCTH OT XapakTepa penbeda, 3a1eCEHHOCTH,
TpebyeMoii TOYHOCTH, TIOCTABIEHHBIX 3a1aY. O6BIYHO CAMBIMHU pacnpocT-
paHeHHBIMU CMIOCOGAMH TIOLIANHOTO HHBENMPOBAHMS ABJISIIOTCA: HUBEIH-
pOBaHME 110 KBA[paTaM; MarucTpaei; napauie/ibHbiX JIMHUMN; 3aMKHYTBIX
[IOJINTOHOB; CTBOPOB.

Hanpumep, ecnu peibed BbIpaXeH HESACHO M HYXHO [OKasaTh €ro
MeJIKHE JeTATN C BBICOKOH TOYHOCTBIO WIH pebed ¢ OYeHb MaJIoi BBICOTOM
ceyenust (0,25 M), TO HUBETMPHbIE TOUKHU CIIEAYET PACTIONIOXHUTH pABHOMED-
HO HA YYaCTKE CHEMKH, JUISl YEro pasbUBAIOT CETh KBAAPaToB U HUBETUPYIOT
TOYKM B BEPIIMHAX KBAJPaTOB U XapaKTEPHBIX MECTAX. :

Cnoco6 ksagpartos (puc.4.7). CMbici ciocoba 3aKno4aeTest
B pa3OMBKE yyacTKa B3aMMHO MNEPHEHAMKYIAPHbIMM JIWHUAMH Ha CETh
KBaapaToB. BLICOTHBIE OTMETKM BEpLIMH KBaZPATOB ONPEAE/AIOT HUBEIM-
POBaHUEM, A [TONIOXEHNUE KOHTYPOB U3MEPSIOT OT CTOPOH KBA/IpaToB MepHO
JIEHTOI, CaMU KBaJpaThl pa3buBaioT TeofonnuToM. [lis 3Toro Ha MECTHOCTH
[IPOBEILMBAIOT U U3MEPSIIOT OTIOPHYIO JTMHUIO AA, KOJBILIKAMHU 3aKPeTLIAIOT
orpesku (20, 40, 100 M), paBHbIe CTOPOHE KBalpara. B Toykax pa3OMBKH
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Puc.48. Hugsenmposanue MOBEPXHOCTH Puc.49. Husenup Texuuueckoro Tuma
CI0CO0OM TapA/LIENbHBIX TUHHI HTK

BOCCTAaHABIMBAIOT NEPNEHANMKYIAPH K OTOPHOIf JINHUHU, KOTOpBIE TaKXKe
Pa3OUBAIOT Ha TakHe xKe OTpe3KkH. [laniee pasGUBAIOT MOC/HENHION THHIIO 1
BHYTDEHHHE JIMHUHU NONUroHa. ONHOBPeMeHHO ¢ pa3sbuBKOM ceTKH KBaz-
DaTOB ONPENENAIOT XAPAKTEPHBIE TOUKM MECTHOCTH (BepILHMHBI, ypessl,
Teperubsl penveda). Pesymbrars! M3MEPEHNH 3aHOCAT B abpuc U XypHa.
B kavecrse cBssyioumx rouex BBIOHPAIOT BEPUIMHBI COCEIHMUX KBaJpaToB
1 3aKPEeIUIIOT UX KoJbiKaMu. Crioco6 HUBE/IMPOBAHHS BEPLINH KBAIPATOB
SABHCHT OT IUTH CTOPOH U penbeda. Ecu KBapaThl pa3sbuThl CO CTOpOHAMM

IIEHMS ToYek xona. Ilocre ypaBHMBAHMS BhicoT NIPUCTYNAIOT K PHCOBKE
penbeda raHa.

Cnoco6 Maruecr paneit. Cnocob npuMensior wis cocTanie-
HUS ILTaHa y3KOI oJIoCk! MecTHOCTH, HIPU CTPOUTENBCTBE ABTO- M XKEJE3HBIX
A0por, KaHanoB, TpyGonpoBoaoB  T. 1. IMpoussonsr PasbuBKy nukeraxa
W NONEpEeYHUKOB, HUBEIUPOBAHHUE TIpOBOAAT B 0Obl4HOM mopsinke. Ilo
PE3YJIbTAaTaM MOJEBBIX U3MEPEHUI HAHOCHT Ha TUIaH HUBENUPHBIE XOABI K
TIONEPEYHUKH, BHIYEPYUBAIOT penbed MecTHocTH.

Cnoco6 NapajgnenbHBX TUHHUIH (puc. 4.8). Brot cnoco6

OTIpELe/IAEMBIMU TOYKaMH Kosebaercst ot S0 1o 100 m.

Cnoco6 SAMKHYTB X NMOJNHUTOHOB. Ero NMPUMEHSIOT B
Cllyyae, Koraa HeobXomLMMO MOMyYMTD obLiee npencrasneHye o KPYNHbIX
dbopmax penseda. IpoknansiBaerca no KOHTYpY YYacTka OCHOBHOI HuUBe-
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JIUPHBbIA XOH, YIypl MOBOPOTA XOAa M3MEPSIOT TEOLONHTOM. CbeMOYHbIC
XOIB! UIMHOM A6 2 KM MPOKJIAABIBAIOT MO BOMOpA3ieciaM K TajlbBEraM, a
TAKXe 110 HAINpPapeHUsiM, YIOOHBIM LISl HUBETMPOBAHUA.

Cmnoco 6 ctBopos.Cnocob NpUMEHAIOT B PaBHMHHON OTKPBI-
TOM MECTHOCTH ¢ HeGONBLIMM YMCIOM KOHTYpoB. [list 9TOrO Ha y4acTke
PAaBHOMEPHO DAccTaBNAAIOT BEXU TaK, yToGbl ObecleynBaIach B3AUMHas
BMIMMOCTb U BExy ofiHa OT Jpyroy ObliM Ha yIaJeHUM 10 1 xM. OCHOBHbBIE
HUBETAPHBIE XOgp! NPOKJIAABIBAIOT MO CTBOPY MEXIY pexamu. Hupenupo-
BaHHE MPOMEXYTOYHBIX TOYEK TPOU3BOMST OAHOBPEMEHHO C U3MepEeHUEM
DAcCTOSHMIt OT LpBeNMpa 0 PEEK U ONPENEIOT X IAHOBOE MOJIOXKEHME.
3areM BEXM YCTaHABNMBAIOT B TOYKAX OCHOBHBIX XOLOB U B CTBOPE MexXay
HUMU NPOKIAALIBAIOT ChEMOYHBIE XOIDbL. [Mocne ypaBHUBAHUSA OCHOBHBIX
XOMIOB BBIMHCIAOT BLICOTHI BCEX CHEMOYHBIX XONOB.

Texumueckujj pupermp H-10KJI (puc. 4.9). Husenup ciyXut It
BBIIOTHEHUS TEXHIUYECKOTO HUBEIUPOBAHUA U IS tornorpado-reone3nyie-
cKux paboT. DTy HuBeUp © CAMOYCTAHABIMBAIOLIEHCS IMHUEH BU3UPOBA-
Hus. U1 OTCYeToB rOopU30OHTAIBHBIX YIJIOB OH cHabxeH ropM3oHTajlbHBIM
KPYroM 2, CMGHTUpOBaHHBIM Ha MOICTABKE 3, 3puTenbHO#t Tpybo# I,
KOMIIEHCATOPOM | KpYI/IbiM YPOBHEM 4 JUTsi FOPU3OHTHPOBAHMS HHCTPYMEH-
Ta, BEPTUKAIbHOj OCHIO BPALICHUS ¥ MOABEMHBIMUH BUHTAMMU. 3putebHas
Tpyb6a HaBONMTCH Ha peiiKy PYKO#, TaK KaK B Heit HET 3aKpernuTeIbHOIO U
HABOIAILErO BHHTOB.

Huseanp H3 (puc. 4.10, g). laHHBIA HUBETUP COCTONT U3 3pUTENbHON
TpyOHl, FOPU3OHTAILHOTO KpYra (ocHOBaH¥sl), 3MEBALMOHHOIO BUHTA, yC-
TAHOBOYHOTO YhoBHS € 3€PKaJIOM, TIOICTABKH, MOALEMHBIX BUHTOB, TOYHOTO
BEPTHKAJILHOTG YPOBHSL.

Mopsiaok pa6orts . Husenup ycTaHasIMBaeTCs Ha TpeHore U
3aKpeIUIAETCS cTaHOBBIM BHHTOM, LEHTPUPYETCA [PH MOMOLIK oTBECa.
TopU3OHTUPOBaHKue NPOBOLMUTCS MPU MOMOLUM KPYyHIOTro ypOBHSI ¥ TIOLB-
€MHBIX BMHTOE, JJoCTATOYHO Iy3BIpeK KPYIJIOTO YpOBHsi PACIOJIOKHMTH B
LIEHTpe OKOlleyka. [Janee 3puTesnbHas Tpyoa rpy6o HABOAMTCA Ha PeiiKy €
TIOMOIUbIO BH3ppa M BpalieHMEM TOPU3OHTATLHOTO Kpyra, a TOYHOCTD
pe3KOCTH TpefiMeTa M CETKH HUTEH JOCTMIaeTcs IIpH 3aKpeIieHHOM 3a-
XUMHOM BMHTe HapoAsilUMM BHHTOM, BpallieHMEM MaxOBHYKd M KOJbLA
oKynpa.

Husenyposanue. Ilepen cHATUEM OTCYETA [0 peiKe J0KHBI
OBITb COBMEllleHp! npaBas M JieBasg CTOPOHBI My3bIpbKa BEPTUKAIBHOTO
yposHsi. COBMenieHMe cyMTaeTCsl 3aKOHYEHHbIM, KOra o6a KOHLA 1y3bipb-
Ka yCcTaHaBNUBaorcs Ha ONHOM BbICOTE B BUAE NTOJYKpYTa. OrTcuerT Mo peiike
JIOJDXEH OBITh ¢ TOYHOCTBIO 0 MWIIMMETPA, LMGPHI B [10]1€ 3peHUsA JIOJDKHBI
HapacTaThb CBepxy pHu3 (puc. 4.10, 6).

U3mepenue pacctossinuii. Ha BEPTHKANIbHOH HUTH CETKH
Ha OAWHAKOBOM pacCTOSIHUU OT MOJIHOM TOPU3CHTAIBLHOM HUTH pacroso-
EHBI 11BA TOPY30HTANbHBIX IITPHXa. [IPOMEXYTOK 1O peiKe, 3aKITIOYEHHBIIA
MEXIY WTPHXamu nipu KoabdumenTe 100, naeT 3MEPEHHOE paccrosiHue.
Kax NpaBUIO, gepxHMil LITPMX CETKH YCTAHABNMBAETCS HA 1EpTy noboro
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Puc. 4.10. Vposeunmit nuse-
aup H3 (a) n usobpaxenne
BEPTUKATIBHOTO YpOBHA (6)

ACLUMMETPOBOTO JE/IEHNS B CepefuHe peiiku 14, 15, 16. Hanpumep, Bepxunit
LITPHX YCTAHOBJIEH Ha oTcyer 1,5 M, HHXKHMH LITPUX — Ha OTcyer 2,85 M.
Torna usmepennoe paccrosiive Gyner: (2,85 — 1,5) x 100 = 1,35x 100 =
=135,0 m.

H3smepenue HanpaBsieHUs numbowm TOPU3OH -

HOH Tpy6H Ha BEPTHKAIBHYIO peiiKy oTcyeT no JuMOy CHMMaeTcs o
HOHHYCY, pacIoNoXeHHOMY B oKHe Bpaulalowesics yactu Hupeaupa. Hau-
MEHbLIee aeneHue 1umMba 1, Tumo oLnPoBaH Yepes kaxbie 10, Tounocts
OTCYETa [0 HOHMYyCY 6'.

Hobepku Huseny pa. Iosepku HUBEJIMpA nonpaznensiores
Ha TICPBUYHDBIE W NEPHONUYECKHE, OYeH BaXHA MNMOC/AER0BATENBHOCTD MX
nposenenust. Ilpu ux nposesenun AOJKHBI COBMIONATHCS cnenyiowne
YCIIOBUS:

Temneparypa Boaayxa 25 + 10° C, OTHOCHTE/IbHAs BlaxHocTs 45—80 %,
Hasnenue 630—800 mm pr. CT.;

TIp1 nacMypHoii noroge paGoratp B nepuon c 7m0 94y uc 16 go 19 y
JHST;

HUBEJMP yCTAHORNEH Ha TpeHore K 33KpeieH CTAHOBBLIM BHHTOM.

HOBepKH‘HPIBe)IPIpa OCYLUECTBIIAIOTCS B TAKOH [10CIEA0BATEIBHOCTH:

1. BHewnuit OCMOTP. JIO/KHbBI 6BITh BBINOIHEHD] cnenywoime Tpebo-

3dBOLCKOH HOMED, rof BhIMycKa.

2. Onpob6osaHuye. MoaBuxubie Y3Ibl HHUBENHpa HOMKHBI Bpallarecs
IUIABHO, I0CTHPOBOYHEIE BUHTHI YPOBHEH HaneXHbI IPH Ji106bIX TIOJIOXEHUNX
YPOBHe# B onpapax.

3. Onpenenenne METPONIOTHYECKHX HapaMeTpoR.

- Ocb kpyrioro yposus A0JKHA ObITh Mapannenbua ocy BpailleHus
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npuGopa. [1y3bIpeK YpoBHSI NPUBOLAT B HY/Ib-NyHKT NP1 MOMOLIM TMOXB-
eMHBIX BUHTOB. [TOBOPauMBAIOT €T0 BEPXHIOW 4acTb BOKPYr ocu Ha 180°.
Fciu my3blpeK OCTAHETCs B LIEHTpe YpoBHA, TO ycoBUE BbiNONHeHO. B
[IPOTHBHOM CJTydae NMpOBOAAT IOCTHPOBKY ypOBHsI HCIPABUTE/IbHBIMU BUH-
TaMu, cMellas My3BIPeK Ha MOJOBUHY OTKIOHCHMUS. CHoBa NOABEMHBIMU
BHHTAMH My3bIPEK YPOBHS! YCTAHABIHBAIOT B HyJlb-TIYHKT, MCTIPABUTENbHbI-
MU BHHTAMM CMELIAIOT My3bIPeK HA MOJNOBMHY OTKIOHCHHS. HOcTposKy
POBOIAT O TeX TOp, MOKA My3bIpeK YPOBHA He OymeT ocTaBarhcs B
HYJIb-TIHKTE NIPH JI:060M MOJNOXEHUH NONCTABKH HUBENHPA.

5. Topu3oHTaIbHAas HUTb CETKH HUTeli HUBeIUpa B paboUeM MOROXKEHUN
JIOJIXHA OBITh Fopu30HTAIbHOM. [10BEPKY BHIOMHAIOT IPH NOMOILIIM OTBECA,
nionsenteHHoro B 15—20 M OT HUBEJIMPA. Ecnu BepTUKaabHasA HUTH MOJTHO-
CTBIO COBMEILETCS C OTBECOM, TO YC/IOBHE BRINOJIHEHO. MOXHO BBINIOIHIATE
MIOBEPKY NPU COBMELIEHUH BEPTUKAIBHON HUTH CO LIIHYPOM OTBECA. Hcn-
paBJieH!e MPOBOMAT NOBOPOTOM CETKH HMTEH 3a cYET OTBEPCTUi HOCTUPO-
BOYHBIX BUHTOB.

6. TIpoeKiMy OCH LIWTMHIPHIECKOro ypoBHsa 1 BU3MPHOI ocH TPYOBI
Ha TOPU3OHTAIBHYIO MIOCKOCTD LOJLKHEL GbITh MapawienbHal. st BbIION-
Heuus nosepku B 50—80 M oT HuUBeNMpa yCTaHaBJIMBAETCS peifKa. Beptu-
KAIbHYIO OCb MpUbGOpa NPUBOAAT B OTBECHOE MIONIOXEHWE TPH TTOMOLIH
kpyryoro ypoBHsi. [Ty3bipeK HHIMHAPUIECKOTO ypOBHs NPUBOMIAT 3NEBALI-
OHHBIM BHHTOM B HYJIb-TIYHKT M CHUMAIOT OTCHET IO peitke. HaxnoHsor
HHUBETUD [OBOPOTOM JBYX NOJXBEMHBIX BUHTOB B OLHY CTOPOHY M CelT 32
[HOCTOSTHCTBOM OTCYETA MO peiiKe, 3aTEM TaKOoe XKeE AEICTBHE NENAI0T C APYroi
cTopoHB!. EC/M KOHIBI My3BIPEKOB YPOBHS OCTAIOTCH HAa OIHOM MECTE, TO
OCH LMIMHAPUYECKOTO YPOBHA H 3puTeNbHON TpyObl NApajienbHbl U
oTBecHbl. Ec/ii KOHUBI My3bIPbKa YPOBHS CMELLAIOTCA B NPOTUBOINONOXHBIE
CTOpOHBI TIPH HAKIOHAX HUBETUPA, TO HCNPABIFIOT MOMOXEHUE LMIUHI-
pUYECKOro YPOBHS GOKOBBIMU HOCTAPOBOUHBIMH BUHTAMM, BHIBHHYMBAS
OIMH ¥ 3aBuHuMBasi apyroil. IOcTpoBKa NMOBTOPACTCA 10 Tex mop, MoKa
KOHIIBI TIy3bIpbKa YPOBHs HE OCTAHYTCsl Ha MECTE.

7. BepTUKaNbHBIE IPOEKLHMH OCH LMIMHAPUIECKOTO YpOBHS 1 BUSHPHOM
OCU 3pUTENBHON TPYOBI AOJIKHBI 6bITh napauienbHel. Ui BBIMOMHEHUS
NOBEPKU U3MEPSIOT pacCTOAHHUE pyaerxoit 50—75 M Ha POBHOit MECTHOCTH.
JIBe KOHEUHbIE TOYKHU 3aKPeTLIsoT KOMbIIIKAMH. VCTaHaBIMBAIOT HABEMUP
B OJIHO TOUKE, 4 peiiKy B APYroit, MPUBOIAT HUBE/IUP B paGouee NONOXEHUE,
W3MepsIOT BBICOTY HUBEINPA, BUMPYIOT HA peiiKy ¥ CHUMAIOT OTCYET MO
cpeaneit HuTH. OH Gyner olLMGOYEH Ha BeJIMYUHY X. MEHSAIOT peiKy H
HUBETUP MECTaMH, U3MEPSIOT HOBYIO BBICOTY HuBeaMpa, OepyT OTCUeT Mo
peitke. OH TaKxke Oyaxer omuboueH Ha X. BenuunHa x, oOycroBleHHAS
HAKIOHOM BH3MPHOI OCH K TOPU3OHTY, OMPENCTUTCH dopmystoit

+a, i

=% i h

X=-3 2

Ecnu x <4 MM, TO YCIOBUE CUMTAETCsi BBIMOIHCHHBIM. Ipu x> 4 MM
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TIPOH3BOIAT I0CTHPOBKY HUBENHPA, HE CHUMAs €ro €O BTOpPOM TOYKH IpH
NMOMOIIM :0CTHPOBOYHLIX BUHTOB LMIMHApHYecKoro yposHs. Ipu nomoruu
9JIEBALMOHHOIO BUHTA YCTaHABIUBAIOT IEPEKPECTLE CETKH HUTEH Ha OTCYET
1o peike a, — x. B atom CIy4ae KOHUBI My3bIpbKa YPOBHS pasoiayres.
OcnabuB 60KkoBbIe IOCTHPOBOYHLIE BMHTH! UIMHIBKOH U Bpauias B npoTu-
BOIIOJIOXHBIE CTOPOHEI BEPTHKATBHbIE I0CTHPOBOYHbIE BUHTHI, 106MBAIOTCS
TTOJIOXEHHUSI, KOIla KOHUBI Iy3bIpbKa YPOBHA OynyT Ha OHOIt BhICOTe.

4.2. TpuronomeTprueckoe HHBEJIMPOBaHHe

IUta onpenenenns sbicor u TIPCBLILIEHUH TOYEK MECTHOCTH NPH TOMNO-
rpaMYECKHX CheMKaX NPUMEHSIOT B GONbUIMHCTBE Cllyyaes He reoMeTpu-
4ECKOE€, a TPUIOHOMETpUYECKoe HHUBEIMPOBaHUE, T. €. HUBETMPOBAHHE
HaKJIOHHBIM BU3HPHBIM JIy4OM Kunperess, teononura (puc. 4.11). Ero
NIPUMEHEHHE OOYCIIOBIIEHO BO3MOXHOCTBIO GBICTPO M NOBOJBHO TOYHO
ONPENEIATH BRICOTHI TOYEK, YTO 3HAYUTEIBHO cokpauiaer pa6ory. TouHoCTE
TPHTOHOMETPHYECKOTO HHBETMPOBAHUS 3aBHCHT OT BBICOTBI CEYEHHUS peJib-
eda, 06LIYHO €ro MpHMEHSTIOT TIpH BBICOTE Ce4eHHUs 2 M H BbIle. ToyHOCTE
MOHMXACTCH MY YBEIMYEHUH PACCTOSHUS [0 OMpeaensieMBIX TOYEK.

Ytobb! onpenenuts TIPCBBIIEHHE ONHON TOYKM B Han Ipyroit A,
YCTAHAB/IUBAIOT TEOLONMT HA TOYKe A, a peiiky B Touke B. 3pHTenbHyI0
TPYOY HAaBOIAT Ha TouKy K PEHKH, H3MEPSIOT FOPH3OHTAIbHOE MpOJIOXKEHHE
d MeXJly TOYKaMH, Yrol HAKITOHA , BBICOTY NpuGopa / u BbicoTy BHU3HUPO-
BaHud e. Ucxons us puc. 4.11, MOXHO BbIBeCTH OKOHYATENbHYIO (hopMyny

. h=dtga+i—1]
Ecnu BeicoTa Busuposanus PaBHa BbICOTe nMpuGopa, T. €. / = /, Torga
h=dtga.
HanHble dopmysl IOelCTBYIOT, )
CCIM pacCTOSHME He MNpeBBIILAeT
300 M ¥ yron HakiIoHa MeHbue 6°. e

B nporisHoM cryyae clIenyeT y4u-
ThIBATh COBMECTHOE BJIMSIHHE pe-
(bpakuMyu U KpHBUM3HEL 3eMu

f=0,43d%/R,

rae R=6371117,0 kM — CpeHHI
panuyc 3eMiIH, U BHIMUCIATH npe-
BBILIEHHS 110 opMyne

h=1/2(k + Csin2a + i — [+ f

Koutponem Touroctn namepe-
HuUg BepTHKaJIbeIX YIJIOB SABISACTCS Puc. 4.11. Cxema TpHroHOMe’rpw-lecxor‘o
P2BEHCTBO NpPSMOIO M 06paTHOro HHBCITHpOBAHMS

Yposenras TTOBEPXHOCTb_MOps
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TIpeBBILIEHNI, T. €. Hosp = — Pp, ¥ TIOCTOSHCTBO MECTA HYJIA. TpesblleHNs
OGBIMHO BBLMUCISIOT MO TaxeoMETPHUYECKUM TabnuiuaM HIM MpUMenHss
MUKPOKAJIBbKYIATOPDI.

McTOUHHKAMY OLIMOOK NpH ONpeeIeHNHH BRICOT ABJISIIOTCS] HETOUHOCTE
M3MepEeHHsl PACCTOSHUS M YA HaKyIoHa U, npeXae Beero, HapymeHue ux
npenenbHbIX HOPM. JlomycTumasi Hepsiska COCTaBIACT 3 cM Ha 100 M
paccrosHus. Hawrydiiee BpeMs IUIA BHITOIHEHUS TPUTOHOMETPUYECKOTO
HUBENMPOBAHUS — NEPUOIbI YETKUX n306paxeHuit BUSUPHBIX ueneit. 3uM-
HUit MepHoa He TPHIOeH Ui NpOBENCHNUS TPUrOHOMETPHIECKOrO HUBE-
JMPOBAHMUS, TaK KaK BIMAHUE pedpaxuyy 3uUMOi B 1182 C JHILHUM pasa
Gonpllie, YeM JIETOM.

4.3. BapomeTpHyecKoe HHBEIUPOBAHHE

DTo METOX OMpeieNeHUs Pa3HOCTH BBICOT [BYX TOUEK IO pe3ybTaTaM
M3MepeHHs Ha HUX aTMOcgepHOro AaBICHU, BIaXHOCTH BO3IyXa H TEM-
nepaTyphst.

Wnes 6apoMeTPUYECKOro HUBEIHPOBAHUS CBA3AHA C umenamu JlekapTta
n [lackansi ¥ BOIUIOMIEHA B MNEpBOM OMBITE 1648 r. B 6apoMeTpHYECKUX
HU3MEPEHHSAX TOpbL Tiou-ne-NoM (@panums). [Ipobremy TOYHOTO nojyye-
Hus BbicoT pewanu cebime 300 ner KpynHenuue y4eHbe — 3. Tanneit,
11. Mannac, K. Taycc, M.B. TleB1ioB, M_B. Jlomonocos, [I.1. Menpenees.

M3BeCTHO, YTO CYLIECTBYET MpsMas (u3nueckas 3aBUCHUMOCTD MEXAY
aTMocdepHbIM NaBlleHHeM U spicotoit. C monpeMOM Hall YPOBHEM MODH
@BNeHME TOBBILAETCS, TIPU CIYCKe — MOHIKACTCs. QueBuaHO, UTO pas-
nocms Oaenenuli 6 08yx GAU3KO PACNONONCEHHbIX U HaXoOAUWUXCA Ha OOHOU
gepmuKanu mouKax 9onxcHa Ovimb pasHa 6ecy cmonaba 6030yxa, 3aKAHUEHH020
Mexdy Humu. DopMyna A TOYHOTO BbIYMCIEHMA TpeBbllieH!s A TpH
GapoMETPHUECKOM HMBEIMPOBAHUH CNOXHA, I03TOMY €€ YNpOIIioT BBE-
JeHHEeM CpedHUX NapaMeTpoB Wisl TEPPUTOPUM CTPAHBL:

CpeaHsisi BIOXHOCTb BO3AYXa I, Ma . ... 1200
CpelHsst LUMPOTA @, « - -« « « - = = * ° 55°
Buicora MecTa Habmoaenus A, M . . . . . 250
Iapnenue P, Ma . . . . .. .. - .- 98640

@ MNacxas — IMa = 0,01 Mabap, | MM pT. CT. = 1,333 mn6ap, 1 Mabap = 0,730 MM pT. CT.

Toraa NpeBbILLIEHHE OTpPeleNseTcs no dopMmye

h=8021(1 + 0,003665tm)-AFP = FAP,

roe AP — pa3sHOCTb [aBEHHH; E= seL-d+ (;;003665 ‘A P — Gapuueckas
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cTyneHs. [inst cpenteit monocer €BPOIEHCKOM YaCTH CTPaHBI OHA COCTaBJIsIET
10,5 M/Mm.

AT™ocdepHoe naBneHue ovens M3MEHYMBO BO BPEMEHU U NPOCTPAHCT-
BE, IT03TOMY €TI0 U3MEPSIOT bapomerpom-anepongom, TEMIIEPATYPY U BAAX-
HOCTb — NCUXPOMETPOM, mo yacam onpenensior Bpems. Ilokasanusg
NpuGOpOB 3aNHCHIBAIOT B XypHaJl. OIHaKO TOYHOCTD OlpefeTeHUs IpeBkI-
WeHus 6apoMeTpuyeckum HUBEIUPOBAHHEM 3aBHCHT. HE CTOJILKO OT 4yB-
CTBHTEIBHOCTH NPUGOpPOB, CKOJBKO OT aTMOC(QEPHBIX YCIOBHIL. ATMOC-
depHoe naBienue B Kaxmoit Touke MECTHOCTH 3aBHCHT OT BBICOTBI Haj
YDOBHEM MOpSI M METEOPONOrHYECKHX YCIIOBUH B MOMEHT M3MEHEHMUI.
Monuas OapoMeTpuyeckas dopMyna Tpymoemka 11 BeMUcnenuit. Heo6-
XOLIMMO CIELHATbHOE 30HAMPOBAHME atMocepbl. ToaroMy npumensior
COKpallleHHbIe GapoMeTpuyecKue ¢dopmyinsl. Yaine HOMB3YIOTCA hopMYJIOit
ba6une:

- 1c L+4, B -B
h=16000(1 + 0,004 -5 ) m .

B Hacrosiwiee Bpems MSMEPEHUE aTMOCHEPHOTO NABNEHHS B OCHOBHOM
BBITIOJHSIIOT PTYTHBIMM GapoMeTpamu u MUKpobapoMerpamu. TTokazanus
PTyTHOTO GapomeTpa u aHEPOUIA B OJHOM U TOH Xe TOYKE HE COBMAAAIOT.
[Tostomy B nokazanus AHEpPOMAA BBOJAT MONpPaBKH 3a TEMITepaTypy npu-
6opa no popmyne

By=A+bt,+ C(760° — 4) + g,

rae B, — nokasauus prytHoro Gapometpa; A — mokaszanug aHepouna; b —
KO3DUIKMEHT TOnpaBKy; L, — TeMIlepaTypa aHepomza; g — no6aBoyHas
TEMIEPATYPA K TOKA3aHUSM ILKABI
C(760° — A). Monpasku onpenens-
0T Ha UCTIBITATENBHBIX CTAHLIUSAX U
3aHOCAT B nacmopr npubopa.
MNoxasanus pryrHoro 6apomer-
Pa ONPENEIAIOTCS KaK CyMMa MMOKa-
3aHUI aHepouga u MONpaBoK.
Pryribe GapoMeTphl mpegHas-
HaY€HBl JUI onpejeileHus abco-
JIOTHOTO 3HaY€HHs aTMocdepHOro
AABJIEHUA U IS TPUBENEHUS MTOKa-
3aHUH noJIeBbIX MMKpobapomeTpoB
K €IMHOMY U TOYHOMY JaBJIEHUIO B
MOMEHT 3TATOHMPOBAHUA MNPUGO-
POB, 111 HablonEHNIt Ha 6apoMeT- I I
PUYECKHUX CTAHLUSIX C LEJIBIO BbISIB-
JICHUS Xapakrepa M3MEHeHHUs] ar-
MOC(hEpPHOTO IaBieHus: BoO BpeMe- PHc. 4.12. Prythbie 6apomerpei

a) 6) 8)

‘ Par lPa, ‘ Pa
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uu. [pu nonesbix paboTax MX UCITONB3YIOT
penKo, TaK Kak npubopbl XpynkKue (cTekio)
rpoMo3aKue (puc. 412, a — 8).

Pa6GoTa JO/IKHA MPOBOIUTHCS TOJIBKO ITPH
ycTOWYMBO# Torone (6e3 rpo3bl M BETPa) M
O693aTEILHOM yyeTe WU3MEHEHUs! NaBieHUsA B
TeyeHune cyTok. [L1si 3Toro yuera HUBEIMpOBa-
HHe NMPOBOAST M0 3aMKHYTOMY XOLy. B ucxon-
Hoil TOuKe [BaXIbl MOJYYaloT 3HAUCHUS
JABJIEHMUs, ONPEIENsIOT UX Pa3HOCTD U3-3d CY~
TOUHOTO M3MeHeHus aasnenus. Bo Bee npyrue
TOYKM XOJIa BBOIAT MOMPABKY 3a BpeMsi U T10-
Jy4yaloT 3HAYeHdue NaBJICHUA, [ipUBelNEHHOE K
OIHOMY MOMEHTY BPEMEHU.

TMpesbliieHKs! BEIYHCIAIOT MEXILY TOYKAMHU

P uc. 413, MUKpOBapoMeTp 110 MeTony 6apoMETPUYECKO CTYNEHN UK TIO

OMB-31 crieLManbHbIM Tab/1M11aM OTbICKMBAIOT BLICOTH,

COOTBETCTBYIOLIME NABJIEHUsIM Ha TOUKAX. MMo-

cJle STOTO COCTABISETCs MPUOIMKEHHBIN TU1aH

y4acTKA MECTHOCTH C TOPU3OHTATAMM Ha OCHOBE TJa30MEpHOW ChEMKU U
GapoMeTpHYECKOro HUBEIUPOBAHHUA.

B HacTosiliee BpeMsl MeTo1oM GapoMeTPUIeCKOro HUBEJIMPOBAHNs OIll-
peneNsioT NpeBbIleHUs C on6Koii 0,3 M B pABHUHHbIX paifoHax, 0,5—1,0m
w1a BbicoT okoso 500 M H 2,0—2,5 M as 2000 m. [TpuMeHeHue MUKpPO-
GaporpadoB Ha BPEMEHHBIX GapoMeTPUYECKUX CTAHLUAX (BBC), Hemnpe-
PBIBHO (PUMKCHPYIOILHMX [ABJICHUE, 3HAYUTEbHO TOBBILIAET TOYHOCTD
onpeneleHUs npesblleHU# (pUc. 4.13).

5. TMCTAHLITOHHBIE CbEMKH

5.1. Aapodororonorpaduyeckas CheMKa

OcHoBaHa Ha doTorpadvpoBaHum, noiexatieil KaprorpagpupoBarmio
MECTHOCTH ¢ OKOJIO3eMHOr0 NPOCTPAHCTRA, € GopTa JIETAIOLIMX TUXOXOAHBIX
(mo0 900 KM/4) camMoNeTOB, BEPTOJIETOB, WCKYCCTBEHHbIX CIYTHUKOB 3emMiu.
AspodoTocheMKa cTajna OCHOBHOI ChEMKOI1 MECTHOCTH U IIMPOKO MPUME-
HgeTcs Ul cO3MaHus TormorpadMuecknx Kapt Ha oOLIUpHbIE TPYAHOLO-
CTYMHbiE ¥ YAANEHHbiC TEppUTOpUH, 2 TAKXKE [IPU KOMIUIEKCHBIX U
OTpaclieBbIX MCCIeNOBaHUAX (reooruyecKux, MOYBEHHDIX, 3eMJIeYCTPOU-
TeJTbHBIX, MHXEHEPHBIX U 1p.). -

M CKMIOYMTENBHO BAXXHBIM MPEUMYLLIECTBOM a3poGOTOCHEMKHU ABAIOT-
¢l 0OBEKTUBHOCTh U UHPOPMATHBHOCTD (OTOCHMMKOB, MO KOTOPLIM €O~
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CTaBJISIETCA KapTa, a TAKXKE TO, YTO
OCHOBHOI# 06BEM paboThl o Cco-
313aHHIO KapT NMEPEHOCUTCA B Ka-
MEPAJIbHBIE YCIIOBUA, Ha ¢oTo-
rpaMMeTpuyeckue npubopsl. Ona
B 3—4 pa3sa OELIEBIIE, YeM MEH-
3YylbHast CbEMKA, U OJHOBpEMEH-
Ha Mo HcrnonaHenuio. Orcioga —
BbICOKAst MpPOU3BOAUTENILHOCTE
a3pOGOTOCHEMKH 110 CPaBHEHHIO
C ODBIYHBIMH HA3EMHBIMH CheM-
Kamu. [Ipu aspoorocnemke do-
TOCHUMKH oOpabarhkiBalores cre-
PEOTONOrPapUYECKUM HIH KOM- 3
OMHUPOBAHHBLIM MeTONOM. Ilpu =
cTepeotonorpaguyeckoM Merose 2

B KaMepaJIbHbIX YCIOBHUSX MTONHO-~

CTbIO Eocrammforca no ¢oro- PHec. 5.1 Cxema aspodoroxamepu:
CHUMKaM KOHTYPHas! 4acTh KapThl
u penved. Ipu xoM6unnposan-
HOM METOLIE B KAMEPAJIBHBIX YCIOBUAX COCTARNISIOT 110 23POCHUMKAM TONBKO

1

ADA-TOC-10 (puc. 5.1). BoicoTa cheMxH B PaBHHHHBIX paifoHax —
3—4ThC M, B TOPHBIX — A0 8 ThHIC M.

AspodoToannapar (ADA) cocrout us Kopnyca 1, Ha KOTOPOM CMOH-
THPOBAHBI 00BEKTUB 2 ¢ 3aTBOpoM 3 M KacceTs! 4. B KacceTy 3aKyianbIBaeTcs
ILICHKA, €€ IBHXEHME OCYILECTRIISETCS TIPY TOMOILK BYX BpalL@IOLIMXCs
karywek Su 7. [puxum mieHku x NPHKIIANHOH paMKe & IPOHCXOaUT npu

BO31yXa cHayala NpHxuMaeTcs K CTOJIHKY, & 3aTeM BMECTE C HUM — K
[UIOCKOCTH NPUKIATHOM paMKH.

CpeMKy BemyT TonbKO IUTAHOBYIO, T. €. KOIZIa OTKJIOHEHHE ONTHYECKOM
OCH (POTOKAMEpPHI OT OTBECHOH JIHHUK He npesbriaer 3°. [puMeHsiioTes
TPU BHAA OOBLEKTHBOB:

KOPOTKO(OKYCHBIE — 55— 150 MM,

CpeaHedoKycHbIe — 150—300 MM,

LUHPOKOOKYCHbIE — Gontee 300 M.

®orokamepa cHabxeHa CKOPOCTHBIM 3aTBOPOM C AMANa3oHOM BbLAEpP-
XeKk 1/75—1/850, sxcrosuims PETYIIHpyeTCs aBTOMaTHYecKH, HEMPUXKUM
W AedopManus CHUMKOB ONpENENAIOTCS aBTOMAaTHYECKH KaTH6poBaHHO

CHUMKOB 18 x 18, 30 x 30, 33 x 33 cMm. Hns aspocremku NpUMeHSIoT ¢oTo-
IVIEHKH pa3HBIX TUIIOB, YTO MO3BOJSET Noy4aTh YepHo-6enbie, UBeTHbIE U
CHEKTPO30OHA/IbHBIE KOHTAKTHBIE OTIIEYATKH. LBeTHEIE aspocHrMKH nepe-
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P=60%

¥

P,=30%
—

—*

Puc.52 Cxema aspodpoTorpaduueckoro sajnera 1 TepeKPBITUI CHUMKOB

[AIOT HATYpAJbHBIE 11BETa OOBEKTOB MmectHocTH. CeKTpo3oHaIbHBIE — 3TO
Te e lBETHbE CHUMKH, Mepejailue LBeTa 06BEKTOB MECTHOCTH B
YCJIOBHBIX HBETAX, PE3KO OTIMYAIOIIMXCS ONMH OT Apyroro. Jins Kaprorpa-
(uuecKuX LeNeil BhIITOIHAIOTCA [romanHas a3podoToCheMKa H yepHo-06e-
nple GOTOCHUMKH. OHa TIpOBOJIHTCH cepuei B3aUMHO napajuleNbHbIX
MapLUpPyTOB, KOTOPBIE AOXHBI TepeKpbiBaTbCSl HE MeHee deM Ha 40 %
(monepevHoe nepexpuiTie). B KaxaoM MapiipyTe cocelfHUe a3pOCHUMKH
JIOJEXHBI TIEPEKPBIBATHCS HE MEHEE UM Ha 60 % (mpononbHOE MEPEKPHITHE).
B ropHbIX paioHax MpOROILHOE fepeKphITHE yBelIn4YHBaeTcs 10 90 %
(puc. 5.2).

CheMKa MECTHOCTH OCYLUECTBIIAETCS TIpH YCTIOBHAX, YTO CAMOET JIETUT
TONBKO TPSIMO TIO0 OPUEHTHPAM, BbIIEPXHBAs rionepeYHoe NePeKPHITUE, C
OIHOJ CKOPOCTBIO NOJIETa M IKCIOSHUMH, yTO6GbI BHINOJHUTH 33JaHHOE
IPOIOJIBHOE TEPEKPHITHE Ha onHo# Bricore (gomyck 50 M), 4TOObl CHUMKH
6bUIA B OJHOM YKPYITHEHHOM macirabe (1,5—2 pasa), Ge3 KoneGanmii
camosieTa, YTo6bl CHUMKH OBUIA uiaHoBbIMM (omycK 3°). Heo0XoAMMBbE
XOpOIIME TOTOAHBIE YCIOBHUS (BbICOTA COJNHIIA HAJl TOPU3OHTOM HE MeHee
20°), Hautydliee BpeMs WS CHEMKU (12—1349) u 1. A Jns BBITIOTHEHUS
STHX YCIIOBHIA, KpoMe (oTOKaMepkl, Ha caMoJIeTe YCTAHABIMBAIOTCS pajino-
BpICOTOMEp (TOYHOCTD 1,5 M), CTATOCKOI, THPOCKOIL.

Paduogsicomomep — UMITYIbCHAA PAMONIOKAIMOHHAsH YCTAHOBKA, TO-
3BOJISIONIAsA OIPEReNsiTh BEICOThI ¢ororpadupoBaHuUs a3pOCHMMKOB.

Cmamockon — 3TO nuddepeHIMATbHBIA Gapomerp, npenHasHaYeHHBIA
JUTS1 OTIpeeNieHisi M3MEHEHHH BRICOTHI floJIeTa.

Tupockon — nipubop, onpeneNsomui TOPU3OHTANbHbINA MOJNET CaMO-
nera.

AspodoToanmnapar aBTOMaTH4eCKU duKcupyeT B TIPaBOM BEPXHEM YLy
(pOTOCHUMKA TMOKA3aHUA npubopoB M AAHHbIC dororpadpupopaHus
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#

(pHc. 5.3): nopsiakoBsbiii HOMEp CHUMKa, BpeMs
CBEMKH, abCOIIOTHYIO BbICOTY dotorpaguposa-
Hust, POKYCHOE paccTosiHue KaMepsl, H3o0paxe-
HHME YPOBHSl, a TAKXE KOOPAMHATHLIE METKH 11O
CTOPOHaM CHUMKa, ONpenesioue [JIaBHYIO
TOYKY CHUMKa. T e
Tnasnan mouka chumka — 1o MPOEKI U
rnaBHoro nyya AMA Ha cHumke., IMonoxenue
OTOH TOUKM OMpeneNnsiercs Ha CHUMKe nepece-
ICHHEM TIap TOPU3OHTAIBHBIX M BEPTUKATBHDIX
KOOPIMHATHBIX METOK CHUMKa. DTo — eguHCT-
BEHHAs TOYKA Ha CHUMKe, cBOGOaHAS OT HeKa-
XKEHHUIi 32 NEPCHIEKTHBY U penved. Bo Beex mpy- HPOBAHHS Ha (OTOCHMARE
FUX HaCTSX CHUMKA B pesysbTaTe yrjia Hakiona
H pesibetha MECTHOCTH MaciITa6 HeoauHakos. Ha
COCEIHUX a3POCHUMKax B pesyJbTaTe HEH3BEXHOIO U3IMEHEHMS BBICOTHI
TofeTa uX Macwtabbl Toxe CTaHOBsITCH HEoNMHaKoBbIMU. Kpome Toro,

13%c—
182 5,05.90|
Ho=4200 M
=150 mm

R

i

Puc. 53 Hannue tororpa-

CaBur usobpaxeHus - OH npoucxomut BenencTaue JBHXe-
HHSl CaMOJIETa B MOMEHT 5KCIIO3HIIMH, :

OAucropcus 06beKTUBA (60qK006pa3HOCTb).
Hucropcus BeisbiBaer CMCIIEHUE TOYEK Aa3POCHUMKA [0 HaInpaBjeHHAM,
TIpoXoadIMM Yepes raBHylo TOUKY, T. €. cHCTeMaTHyecKue OMIMGKM B
KOOpAMHATaX U BBICOTAX TOYeK. Mpu opuentuposanuu CHHMKOB 110 onop-
HbIM TOYKaM OWIMGKH ycTpaHsIoTCS.

Brpasuusanue MIEHKHU B Mnockocrts.OrHenocTa-
TOYHOro NpUXUMa NAEHKU B OKCIO3ULUMM BO3HUKAIOT 3HAYHTENbHbIE He-
KaxeHus. [1ns kourpons 3a BbIDABHUBAHHEM IUIEHKHU Ha Kpasx a3pOCHHMKA
HaHoCATCH 0coOble MeTKH.

Hebopmauus TxeHKu. [Ipu obpaborke naenky p dortona-



BaiusHuEe KPpUBM3HB 3eMIU U pedpaxkuunn. Ioxn
BIMAHNEM KPMBU3HBI 3eMIH M pebpakuuy CMeLleHHe TOUEK CHUMKa
TIPOMCXONMT N0 HATIPABIEHUAM, TPOXONALIM yepe3 IABHYIO TOUKY, HOCHT
TOCTOSHHBIH XapaKTep ¥ BbI3BIBAET OLMOKM B pasBUTHH ¢doTorpaMMeTpH-
yecKHx cerei.

HakiaoH a3spocHHUMKa. HaKaxioM OTICTbHOM A9POCHUMKE
HCKAXEHWS 32 HAKJIOH HOCAT CHCTEMATHYECKHil XapakTep, OMHAKO B Map-
LIpYTe HAKIIOHEl CHUMKOB Pas/IUtiHBI 110 BejIMuMHe 1 3HaKy. [ToaTomy obiuee
BIUSHHE HAKIOHOB CHHMKOB HOCHUT CJIy4aifHBI/ Xapakrep.

BiusHuue peibedpa MEeCTHOCTH. Beuay TOro, 4to M30-
GpaxeHHe Ha CHUMKAX MOCTPOEHO M0 3aKotaM [IEHTPaIbHOI MPOEKUUH, a
Ha KapTe — B OPTOTOHANBHOMN, KOHTYPHbBIC TOUKH Ha CHUMKE MTOBEPraloTCs
CMELLIEHKIO, BBI3BAHHOMY pesibepOM MECTHOCTH, TIO HalpaBJieHusaM, 1Mpo-
XOISIMM 4epe3 TaBHyio Touky. IIpH MONOKUTENbHDBIX ¢dopmax penpeda
TOUKM HA CHHUMKE YIAISIOTCS OT IJIABHOM TOUKH, TIpH OTpPULATENBHBIX
dopmMax NpUOIMXKAIOTCA. TonpKo B I1aBHOM TOYKE CMELIEHUE 33 peised
OTCYTCTBYET, HE3aBUCUMO OT BETMYMHBI npeBbILEHU.

McKkaXeHue HanpaBleHHU#, BBI3BAHHOEC BAMUS -
Huem penbeda. [lokasaHo, 4ro BCE HanpasjieHus!, MPOXOSLIUE
yepes [NABHYIO TOYKY, HE MCKaxaiorcs penseoM MECTHOCTH, TaK KaK
TMHeHOE CMELEHHE TOYEK 32 pebed MPOMCXOANT BAOb STHX HanpasJe-
Huit. HampapieHus, NpoOBeJeHHBIE M3 BCEX NPYrUX TOUEK a3pOCHUMKA,
GyayT MCKaXeHbI 3a pebed Jaxe Ha CTporo FOPM30HTAIbHBIX CHUMKaX.

3ajauyy HOJy4YeHUs ofHoMaciITabHOCTH CHHUMKOB, npeoOpa3oBaHNs
LIEHTPAIbHOM MPOEKLHYM B OPTOTOHATBHYIO, U3MEPEHUST CTEPEOMONENU
pellaeT Hayka — ghomozpammempus TOCPELCTBOM BBICOKOTOYHBIX CTEPEO-
¢dororpaMMeTPUYECKHUX npubopos: GororpaHcpopmaropa, CTEpeoKOMITa-
paropa, crepeorpada, cTepeonpoexTopa, MyJbTUILIEKCA U ID.

CrepeodoTorpaMMETPHYECKHE METOABI HIMEPEHIA OCHOBaHBbI Ha CTe-
PEOCKOITMYECKOM 3PEHNUH, T. €. Ha criocoBGHOCTH a3 HabnonaTens BUIETh
06BeMHOCTb 06beKTOB. JL1st 3TOro HeoGXoAMMO NMPABUIBHO COPUEHTNPOBATD
(B4 COCEAHUX CHUMKa (CTepeonapy) W paccTaBUTh MX Ha onpeeeHHOM
Gasuce (MepEKPbITUM) ¥ HAMPABICHUM CHEMKH.

Ec/ii CHUMKHM TOMEHSATh MECTaMH, TO OyaeT HaGmoaaTbesl 00paTHBIA
crepeoadeKT, T. €. BO3BbILEHHOCTH 6yIyT KasaThcsl BIAJAMHAMM, a BIa-
JMHBI — BO3BblIIEHHOCTAAMK. [1py pasBopoTe CHUMKOB Ha 90° pensedHas
KapTMHA MCYE3HET M U300paxeHue Gyger MIOCKUM (HyJeBo# crepeoad-
dexkr). o HaGMONEHNAM CTEPEONaphl ONPEALIIAIOT [IaHOBOE MONOXEHUE
TOYeK ¥ MX BBICOTHI, T. €. M3MEPSIOT MOJIE/Ib MECTHOCTH.

Pa3HOCTh aOCLMCC ORHOMMEHHBIX TOYEK JIEBOro M MpaBoro CHUMKOB
HA3BIBAETCH NMPOOOAbHBIM NAPAAAAKCOM MOMKU; PASHOCTH OpIMHAT ONHO-
MMEHHBIX TOYEK MpU HATMYMM YINIOB HAK/IOHA CHUMKOB Ha MECTHOCTU —
nonepeyHsiM NapasiaKcom moku.

J1ns1 M3MepeHUst KOOPAMHAT TOUEK CTEPCOMOLENH B ONTUYECKHX CUCTE-
Max npubopoB NPUMEHSIOT ocobble cBeTsHecs TOYKH UIN HUTH.
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Puc.54. Crepeockon

[Ipu crepeoororpaMmMeTpu4eckoM MeToe COCTaBieHHUs Tonorpagdu-
ECKMX KapT OCHOBHBIMM 3Tanamu paboT SIBISIOTCS NelinppUpoBaHMe
CHMMKOB, NPOCTPAHCTBEHHAst (OTOTPUAHTYISALMS M PUCOBKA KOHTYPOB W
penbeda Ha cTepeodoTorpaMMeTPHYECKOM MpHGOpE.

Crepeodororpammerpuueckue npuGopsi. Hixe NpUBEICHBI OTAENbHEIE
crepeooTorpaMMeTpHYeCKMe NPUBOPBI M UX HA3HAYEHME.

®ortorpaHchopmarop.On NpeiHa3Ha4Y€eH VIS TpaHChOpMU-
POBaHHs CHMMKOB C LI€JIbI0 YCTPAHEHHUSA HCKAXEHUI 33 HAKIIOH CHUMKOB
W TIpUBENCHMST UX K MacwiTaby cocTaBRSIEMON KapThl. Tpancdopmarop He
YCTPAHSET UCKaXEHHH 3a pesibedp, MOCKONBKY BHIGMPAETCs BHICOTA FOPH-
3OHTAILHON MIOCKOCTH, paBHasi BbicOTe poTorpadupoBaHus CpenHei oT-
METKH y4acTKa, YTOObI MOIOXUTENbHBIE U OTPULIATENLHBIE MPEBBILIEHHS
TOYEK MECTHOCTH ObLIH IIPUMEPHO paBHbL. B ciyyasx, Korma MckaxeHus
Ha TPAHC(OPMUPOBAHHOM CHUMKE BBILIE JOMYCTUMOIK HOPMBI, TpaHcdop-
MHPOBaHHUE BEAYT I10 30HAM.

Crepeockon. pocreiiuii 3€PKAJIbHBIN TPHOOP TS CTEPEOCKO-
MUYECKUX HAOMIONEHMH, PHUCOBKM peibeda MO WM3BECTHBIM BBICOTHBIM
TOUKaM U N1 AeLIUPPOBAHUS CHUMKOB (pHc. 5.4).

CrepeokomMnaparop.
BeicokoTtounslit  crepeodoTor-
paMMeTpudeckuii npubop g u3-
MEpPEHHUs MPAMOYTONBHBIX KOOp-
AWHAT M NapajlakcoB TOYEK
CHUMKOB, JJisl OIpe/iesieHUs aJie-
MEHTOB OpPHUEHTHPOBAHUS (pHC.
5.5).

Crepeomerp ®.B. Apo-
O6brmesa (CTH-2). MNpeanas-
Ha4eH i1 DPHCOBKM pejibeda
CHUMKA M OPHEHTUPOBAHUS MO
BBICOTHBIM OTMETKAM IUTAHOBBIX
CHUMKOB (puc. 5.6). Puc. 5.5 Crepeokomnaparop
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MyabTHIIIEKC. BT0 —
MHOTONPOEKTHBIH ONTHYECKUH
npubop. [lpenHasHayeH wid
cO3JaHusl KapT KPYMHBIX Maclli-
Tab0B U pa3BuUTUsl GOTOTPHAH-
ryrsiuMu. B cocras npuGopa
.BXOAAT 24 npoekTopa, NaloiluX
Ha 3KpaHe n3obpaxeHue nua-
MO3UTHBOB a3POCHHMKOB,
yMEHbILEHHBIX 10 pa3Mepa 4 —
6 cM. Tlo atum H3obpakeHUAM
NpH MPOAOTbHOM MEPEKPHITHU
50—60 % co3gaeTcs ONTHYecKasi MOIE b MECTHOCTH 3HAYMTEIBHOM JUIMHBL.

Crepeonpoektop [.B. PomaHoBCKOTO (CIIP-2).
D10 BHICOKOTOYHBINA YHHBEpCAIbHBIH npubop ¢ MeXaHUYeCKO# 3aceukKoi.
OH BOCCTAHAB/INBAET CTEPEOMOENb MECTHOCTH, KOTOpas Oblia B MOMEHT
cbeMky. Ha HeM BBUTOSHAIOTCS Bee paboThl, CBA3AHHBIE ¢ COCTABICHUEM
tonorpaduyeckux Kapr (puc. 5.7).

Crepeorpadp ®.B. Jdpobbeimesna (CTO-33) — nopra-
THBHbIHA YHUBEPCAIbHbIA NPUEOP € HEMPEPHIBHO MEHSIOLMMCS POKYCHBIM
paccTosiHHEM MPOEKTUPYIOLIKX KAMED, 4TO MO3BONIAET NPUBOIUTH KOOPIIH-
HATBI HaBJIIOAEMBIX TOUEK K TOPU3OHTANLHOMY Cly4alo cheMKH. [1pocTpan-
CTBEHHAsl 3aceyKa OCYLIECTBASETCS [10 MCHpaBlI€HHBIM YKa3aHUSAM
usMepeHuil. [IpuMeHsoTcs I1aHOBbIE CHUMKH (puc. 5.8).

Tonorpaduyeckoe aemndpuponanne a3podoTOCHHMKOB. Ilewindpupo-
BaHMe — 3T0 NPOLECC H3BAEYEHMs Pa3HOOOPa3HbIX MHGOPMALMOHHBIX
NAHHBIX U3 HOTOU30OpOXEHMH 3eMHOK NOBEPXHOCTH. OHO He MeHee BAXHO,
yeM cama a3poOTOCHEMKA, TaK KaK ABNAETCS OCHOBHBIM STANOM CO3aHHA
1 o6HoBNeHus Tonorpaduyeckux Kapr. [py aewnbprupoBaHUU OCYIUECT-
BJSIIOTCS PAcIiO3HABaHHE U OOHapyxeHHe OOBEKTOB, ONPEIeNeHUE UX Ieo-
rpadMyecKof CYI{HOCTH, KA4eCTBEHHbIX U KOJNMYECTBEHHBIX Xapakre-
PUCTHK, OTOOpaxeHHe pe3ybTaToB H3y4eHHs YCIOBHBIMM 3HAKAMM. Kaye-
CTBO AelIUdPUPOBAHUS 3aBUCHT HE TGAbKO OT ONTHYECKUX M FEOMETPHYE-
ckux cpoiicts AQC, nprMeHseMbix IpUOOPOB, HO BO MHOIOM OMNpEe/leAeTCs
YPOBHEM 3HaHMil, OTBITOM ¥ MPUPOXHBIMU JAHHBIMU [eM(PPOBILINKA.

B 3aBUCHMOCTH OT MOCTABJIEHHDIX 3aJja4 pasnyaloT obuiereorpapuye-
ckoe (Tororpadguyeckoe u TaHmIAdTHOE) M CHEUMATBHOE (T€ONIOTHYECKOE,
MIOYBEHHOE, JIECHOE, BOEHHOE ¥ Ip.) AelM(ppPHpPOBaHHUE.

Tonorpaduyeckoe aelindprpoaiue NPOU3BOAUTCA C LENbIO obHapy-
KEHHS M MOoJIyyeHMs] KaYeCTBEHHbIX M KOMHYECTBEHHBIX XapaKTePUCTHK
0OBEKTOB, KOTOPHIE JOJIKHbI ObITh Ha Tonorpaguyeckoi Kapre.
~ Pa3nuyaoT NONeBOii, KamepaibHbli 1 KOMOMHMPOBAHHBIA METOMBI
el pupoBaHus.
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Puc.57. Crepeonpoexrop Pomatosckoro Puc.58. Crepeorpap [pobeiiesa

[Ipu monesoM newudpupoBaHun o6bvekTsl Ha ADC pacno3HamnTcs
HEMOCPEACTBCHHO B MOJIE MYTEM CIIMYEHUS C HATYPOU; NPU KAMEPATHHOM
(kOMHaTHOM) AeWHbPUPOBAHUH — B TAGOPATOPHBIX YCJIOBUSIX; IIPH KOM-
OMHMPOBaHHOM — TaKXe U B I10JI€,. H 10 CO3IAHHBIM TATOHAM neundpu-
POBaHMsl YHACTKOB XapaKTEPHbIX JaHALIA(TOB.

Hewngpuposanne AQC npoU3BOIUTCS BU3YATbHO WIM C MOMOLLbIO
CTepeodOoTOrpaMMETPUIECKUX IPUBOPOB: CTEPEOCKONA, CTEpeoMeTpa, cTe-
peonpoekTopa (cM. puc. 5.4, 5.6, 5.7). JIyyiue pe3ynbratThl 1a€T coyeTaHme
TTojIeBoro M KamepanbHoro aelungpuposanuss APC. Bo Bcex ciyyasix
AelindppupoBaHUE TOKHO OMMPAThCS HA 3HAHHE OCHOBHBIX reorpagpuye-
CKHX 3aKOHOMEPHOCTEN M 0COBEHHOCTEl HCCIIelyeMOil MECTHOCTH, 2 TAKXKE
Ha U3y4eHHe AelIM(POBOUHBIX PU3HAKOB 06beKTOB. X noapasiensior Ha
MpAMbIE M KOCBEeHHbIE. JlelnPOBOYHBIMU TPU3HAKAMH CYHTAIOT Xapak-
TepHbIe CBOWCTBA choTorpadpoBAHHLIX OOBEKTOB, MO KOTODBIM 3TH 00b-
CKThl MOTYT OBbITb OOHAPYXEHEB! K OMO3HAHE. :

CaoiicTBa 06beKTOB, OTOGpa3MBLLIKECH Ha ADC, Ha3bIBAIOT NpAMbIMU
npuskakamu. K HUM OTHOCATCS pasmepsl, GopMa, TeHb, dotoToH (uBer)
U300paxeHus o6beKTa, a TaKKe CTPYKTYpy (orouzobpaxeHus.

®opma — OCHOBHO! MpAMOit 1elMdPOBOUHbII NPU3HAK, BbIABISIO-
LM HaIM4YKue 06beKTa U HEKOTOPbIE €ro CBONCTEA. Hanpumep, Ha miaHo-
BBIX a3pOCHHMKAX TNOCKHE OOBEKTHI (MAlHU, 03ePa M T. A.) COXPAHSIOT
cBou o4epTaHusi. Torna kak BepTUKanibHble OGBEKTBI (TPYGbI, COOpYXEHUs
balweHHoro TMNa U T. 1.) M306paXaloTCs B OPTOTOHAJIbHOI TMpPOEKLUUN B
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a) Hanpalaexue

0)

e
c 4

Puc.5.9. Onpeaenenue popmbl obbekTa Ha ADPC 110 #306paXEHHIO MX TeHeil:

@ — OTKIOHEHHE H306PaXeHHi BHICOKMX OOBeKTOB. TeHu OGBEKTOB 3ALITPHXOBAHBL, 6 — onpenejieHHe
BBICOTb! IEPEBA / N0 [UIMHE €ro Nalalollelt TeHu /

LIEHTPe CHUMKA, a IPY YAIEHNH OT LIEHTPa (IMIaBHOH TOUKH) npuodpeTaioT
Bee 6osiee MepCeKTUBHOE H306paxeHue, C HAKIOHOM OT [JIaBHO! TOYKH.
TTo panuanbHOMY HanpaleHHIO popMy 0GbEKTOB Ha A®C onpeznendior o
1306paxXeHHIo X TeHeit (puc. 5.9, a, 6). Paamuyaior TeHH COOCTBEHHYIO U
nazaiomyio. Yacts 06beKTa, pacrnojioXeHHas CO CTOPOHbI, MPOTHBONOIOXK-
Hoit ConHuly, uMeer coberBeHHylo TeHb. [lanaiowias TeHb orbpachiBaeTce
06BEKTOM HA OBEPXHOCTb 3eMJIM (Ipyrue npeaMersi). [UTHHa TeH!U 3aBUCUT
oT BbicoThl ConHLa M camoro oobekrta. [1o TeHsM Ha ADC onpenensior
BBICOTY OOBEKTOB.

Pasmep W306paxeHNs oGBEKTA 3aBUCUT OT MaciuTaba cHuMKa. Jluneit-
Hag BelMYMHA obbekTa onpenensercs no ¢opmyne L = Im, rae / — uiMHa
(1uMpHHa) o6BbeKTa HAa CHUMKe; L — JIMHA O0BeKTa B HaType; m — 3Hame-
HaTeNlb MacliTaba CHMMKa.

ToH ¢oTou3oGpaxeHuss oOBEKTA 3aBUCUT OT CTENEHW MOYEPHEHUs
OTOIMYTBCHOHHOTO CIIOS WM SIPKOCTH U306paxaemMoro o6bekra. PasHbIl
TOH H306paxeHus Ha ADPC obycnoBieH paaTUIHO#M OTpaXaTe/IbHO! CIo-
COGHOCTBIO, LIBETOM OOBEKTOB, YCIOBUSAMM OCBELUIEHHOCTH, KayeCTBOM
CHEMOYHOI anmapatyphl ¥ doToMarepuanoB. O6BEKTbI C BBICOKMM K03(-
duunentoMm sipkocTi umeloT Ha ADC Gosnee CBET/IbIA TOH (CBETIOOKpa-
IIEHHBIE, CyXWe, INaiKue, HauGonee OCBEILEHHbLIE), & IUEPOXOBATHIE M
CHMJIBHO YBJIaXHeHHble — boee TeMHBIH.

PucyHok (cTpykTypa) dorousobpaxeHus 00yCcl0BaeH NOBTOPAEMOCTbIO
W XapaKTepOM pa3MeLieHHs! OTIAeNbHbIX eTanei. OH co3/aeTcs 3aKOHOMep-
HBIM COYETAHMEM psla 3JIEMEHTOB, COCTABSIOLIMX OOBEKT, M MepenaeT
CTPYKTYpY 3TOro obbeKra.
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PucyHok doTtousobpaxeHus 3aBUcUT
OT BHYTPEHHMX CBSI3€H MEXIY KOMIIOHEH-
TaMu JJaHAadTa ¥ NpoUeccoB, MPOUCXo-
IALMX B KOHKPETHOM HMPUPOIHOM
koMmiuiekce. KaxaoMy npuponHo-teppu-
TOPUAIBHOMY KOMIUIEKCY CBOMCTBEHEH
OnpenesieHHBI PUCYHOK, Iepenaroipii
ero Mopdoaoruyeckue ocoBeHHOCTH.
PasnuyaloT GeccTPyKTYpHBIH PHCYHOK,
XapaKTEPHbIH A1 U300paKeHus1 CITOKOM-
HOWM BOJHOM MOBEPXHOCTH, JYrOBOH pac-
TUTEJIBHOCTH, U CTPYKTYPHBIH — MAT-
HUCTBII, 3€PHUCTBIN, TOYEYHBIH, OJIOCA-
ThIA ¥ T. 1. Hampumep, nsiTHUCTBIN prcy-
HOK XapakrepeH Ut TopdsHo-6yrpucToit
TYHAPBI; MONOCATHIA — i1 U30OpaKeHUs
CBEXEBCIAXaHHBIX ToJeld; JTUHEHHO-TO-
YEYHBIH — [UI8 TOCEBOB TEXHUYECKHUX
KYJbTYp; 3epHUCTBIA 0TOOpaXaeT yyacTku
Jieca.

CyumecTBeHHOe 3HAaYeHHE Npu He-
uindpupoBaHui ADPC UMEIOT KOCBEeHHbIE
MPU3HAKKH, OCHOBAHHbIE HA CBA3MAX U B3a-
HMMO33aBHCUMOCTAX OOBEKTOB MECTHOCTH.
3Haa reorpaduyeckue 3aKOHOMEPHOCTH,
MOXHO I10 NIPAMBIM IPU3HAKAM OIO3HAThb
KaKue-T0 OOBEKTHI M 10 HUM BBIIBUTH
CBI3aHHBIE C HUMU IPYTHE, XOTS HA CHUM-
KaX OHHM HE U300paKeHHI.

IMpu newndpupoBaHny NPUPOIHBIX,
9KOHOMUYECKHX, BOEHHBIX U APYTHUX O6b-
€KTOB LUHUPOKO IPUMEHSAIOT KOCBEHHBIE
npu3Haku. Tak, Hanpumep, rpyHToBas
Jlopora NoJXOAUT K peke U MPOoLoJDKAETCH
Ha apyroM ee 6epery. OueBHAHO, YTO ye-

Puc. 5.10. pusHaku s onpenene-
HUsI HaflpaBJAeHUs! TEYECHMS PEKM TIO
A3POCHUMKY:

I - NpUTOKK BMANAIOT NMOR OCTPHIM YIAOM K
HAMpapaeHHIO TeueHus; 2 — BBIHOCHI PUTO-
KOB CHOCATCH BHU3 [0 TEYEHHUIO, 3 — caus-
HUE [OTOKOB pPa3sHOH MYTHOCTH, 4 — npu
0OTeKaHUU TpenATCTBUA (MOPOrH, BOLOMA-
De1) Gestble TI0N0CHE BCIEHEHHOM BOABI BbITS-
HYTBI MO TeYCHHIO; 5 — 3aBOAM CIIENbIM
KOHUOM PACTIONIOXEHBI [IPOTHB TEHEHHUS; 6 —
320CTPEHHBINA KOHELl KOCHl HAIPABIEH BHU3
Mo TeYeHHIO;, 7 — OCTPOB MMeET TpyMIEBMI-
HYI0 QOPMY C CYXEHHEM BHU3 MO TEYEHUIO;
8 — Menu BLITHYTH! N0 TeHEHMIO; ¥ — 3yBLibl
OTMENIEA HA U3rMbax pekH oBpalleHb! BHU3
no TeyeHuo; /0 — BOAOXPAHUAMILE HMeeT
TPYILEBUIHYIO (POPMY C CYXKEHHEM BBEPX MO~
TeYeHUI0;, ] — nenopessl nepes MocToM
PAcnoIoXeHbl BBEPX 110 TEYEHHIO; /2 — noH-
TOHHBIE MOCTHI U 30MaHH MPOrnGaloTCn BHU3
10 TeYEHHIO

Pe3 pexy ecTb nepenpasa. Hanpassienue TeueHHs: peKu MOXHO ONpesesuTh
110 NPUTOKAM, BNANAIOWKM [0 OCTPBIM YIJIOM K HANPaBIEHHIO TEYEHMS
BBIHOCHI NTPUTOKOB CHOCATCS 110 TEYEHUIO PEKH; OCTPOBA CYXKAIOTCS BHU3

o TeyeHu1o (puc. 5.10).

O6bekTamu Tonorpaguyeckoro AeluppUpoBaHUs ABISIOTCS HAceIeH-
HBIE MYHKTBI, MyTH COOOUICHHS, JIMHUU CBSI3M M 3NEKTpoNepesayu, djie-
MEHTbI S5KOHOMUKM M KYNbTYpHI, runporpagpuueckue obbeKThl, pembed,

IPYHTBI U PACTUTEJIBHOCTD.

HaceneHHBle nmyHKTBH . OHH YeTKO BbLIETSTIOTCS CTPYKTYpOH
$OTON300paXKEHNS U TEOMETPUYECKUMH ¢burypamu KpapranoB. MoxHo
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ONpeaeNUTb TUI HACETEHHOTO MYHKTA, XapaKTep MIaHWPOBKH. Tak, cejib-
CKHe HaceJeHHbIe MYHKTHI, KaK MpaBulo, pacnoiararorcsi Ha Geperax pex,
OBparoB. XapaKTepHO HAIMYKE XO3SHCTBEHHBIX MOCTPOEK, NPUYcaTeOHbIX
YYacTKOB U T. A.

Mytu coo6ueHus. MNpusnakamu wis nemupupoBaHus sSB-
Jstiorest popMa U MECTOIONOXKEHHE, CBETIBIN TOH (oTousobpaxerns. [l
XKEJIE3HBIX JOPOr XapakTepHa MPSMOIMHEHHOCTb OTPE3KOB MYyTH, 3aKPYT-
JIEHHOCTB [IOBOPOTOB, HATMYUE HACHITEH Y BbIEMOK, IIPUIIOPOXHDBIX COOPY-
XeHui. ABroMobuIbHbIe mopory Ha AMC wn300paxaloTcd CBETIbIMH
JAMHUSMM Pa3HOM TONILUHBI U M3BUIKUCTOCTH. [PyHTOBBIE NOPOTU BbIAE-
JISIFOTCS M3BMIMCTBIMM CBETTBIMY JIMHUSAMM C HAJTMYUEM OOBE3NOB, pazbe3-
KEHHbIX Y4acTKOB. JlOporv c ITOKpHITUEM BbIIENSAIOTCA MPSMOIMHEH-
HOCTBIO, TUIABHOCTBIO TIOBOPOTOB, HAIMYMEM HACHINEN W BHIEMOK, MOCTOB,
obcanox.

PaspesxeHHbIE YYacTKM OOpOT, 00be3Abl, BbiAEJEHHbIE Ha CHUMKAX,
C/IYXAT KOCBEHHBIMM MPU3HAKAMY IUTS XapaKTEPUCTMKM [PyHTa, 3aD0ji0-
YEHHBIX Y4aCTKOB MECTHOCTHU.

Bonubie o6bekTbi Ha ADC nmerT TeMHbIi PoToToH. ng HUX Xapak-
TepHbI HEMpaBWJIbHblE OYePTaHUs, MHOroobpasue GOpM U OKPacKH.

Pexu, o3epa, npyasl pacno3Haiorcst 1o ¢popMe 0CTPOBOB, HAMPABJIEHHIO
NIPUTOKOB, Mejeit 1 T. . (puc. 5.10).

Pesibed MECTHOCTHM BO BCEM ero MHoroo6pasuy Hanbosiee 4eTKO pac-
TMIO3HAETCSI NIPH CTEPEOCKONUYECKOM PAcCMATPUBAHUK a3pOOTOCHMMKOB.
JeiundbpoBOYHBIMH NPU3HAKAMM CJIYXaT IUIaHOBas KOHGUrypauus, obs-
eMHas ¢opMa, TeHb, CTPYKTYpa (oTOH306paXeHUsI, COCTAB PACTUTEILHOCTH
T I

[TouBeHHoO-pacTuTenbHblit mokpos. [IpambiMu ae-
1M GPOBOYHBIMM TIPU3HAKAMH CJTYXaT (pOTOTOH, CTPYKTypa doron3obpa-
XeHus, (hopMa najaolleil TeHH, pebed Mojaora B JIECHBIX COOOLIECTBAX,
CBsI3b ¢ penbedoM U ruaporpaduyeckoit ceTbio. JpeBecHbie HACAXKIEHMUS
OMO3HAIOTCH HA CHUMKAX MO OTHOCHTENBHO TEMHOMY TOHY M 3€PHUCTOM
CTPYKTYpE, B TOXE BpeMsl CTPYKTYpa HoTOM3006paxeH s 3aBUCUT OT GOPMBI,
pasmepa 1 IpKOCTH KPOH JI€PEBbEB, COCTABA U PACIIONOXEHHMA UX B JIECHOM
maccuBe. Ui caxeHHOro Jjeca XapakTepHa JuHeiHasg CTPYKTypa, Callbl
OMO3HAIOTCS 10 MPABHIBHOMY M300PaXEHUIO «3epeH». «3epHa» KyCTapHU-
KOB MENIbYE, YEM «3EpHA» JEPEBBEB, UMEIOT PACCPEAOTOYEHHOE pasMellleH e
1 OYeHb KOPOTKYIO Te€Hb. TpaBsSiHUCTbIE U KyCTAPHHKOBbIE COOOILECTBA HA
CHUMKAX UMEIOT OOILUN cepblit TOH, KOTOPbIH CMJIbLHO BApbUPYET B 3aBU-
CHMOCTH OT HAJIMYMS BUAA PACTUTEIBHOCTH M CTENMEHH BIAXHOCTH DOJOT.

MawHy 06AafA0T YETKO BBIPaXEHHOM reoMeTpuueckoit popmoii rpa-
HMULI, N1OJIOCYATBIM PUCYHKOM Y Pa3HOTOHHOCTbIO.

OrnerundpupoBaHHbie 0O6BEKTEI H300PAXAIOT YCIOBHBIMM 3HAKAMHU HA
A®C wiu xaneke. M3obpaxedue penbeda Ha ADPC MoxeT ObITh OTY4€HO
WIH B TTOJIE TTYTEM TOTOTpaduyecKoil CbeMKHU, MM ITyTeM PUCOBKH pesibeda
Ha cTepeodoTorpaMMETpUIECKUX Mpudopax.
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5.2. IlonsiTHE 0 KOCMHYECKO# ChEMKE

KocMuyecKyio CheMKy HIHPOKO MPUMEHSIOT B HCCAeLOBAHUSAX, HANpPaB-
JIEHHBIX HA BCECTOPOHHEE HW3yYeHHe MPUPOINHLIX pecypcoB, IMHAMHKH
MPUPOLHBIX ABJICHUIH, OXpaHbI OKpPYXKalolleil cpensl 3eMTH, HA H3YYEHUE U
OCBOEHME OMMXAMIIKX TTaHeT H KOCMMYECKOTo NMPOCTPaHCTBA.

Marepuansl vccrefoBaHMii KOCMOCa TaKXe IIMPOKO HMCMOAB3YIOT B
reorpauueckux HayKax: acCTPOHOMMH, Teole3uy, IeoNorud, MeTeopoo-
ruy, reorpacdu¥ M ApYrux Haykax o 3emne. [losBUNMCH Takue HOBHIG
Hay4Hbl€ HalpasJIeHUs B U3y4CHHHU 3eMJIH, KaK KOCMuYecKas Kaprorpadus
1 KocMuuecKas reofiesus. HampabieHue pe3yabTaToB KOCMUYECKOH CHEMKH
Ut ueneit kaprorpadpoBaHus oOYCIOBIMBAETCA UCKITIOYHUTENBHO UEHHDBI-
MU CBOHCTBAMH KOCMMYECKUX CHUMKOB: OOJBIIOH TEppUTOPHAIbHDIIM oxBat
¥ BBITEKAIOLIAs! M3 STOF0 BBHICOKAS TeHEpAIM30BAHHOCTb M300paXkeHUH,;
U3yYyeHHE 110 CHUMKAM OCHOBHBIX CTPYKTYPHBIX, PETMOHATBHBIX ¥ 30HAIb-
HbIX OCODEHHOCTEH IUIaHEeThl B LIEJIOM; €AMHOBPEMEHHOCTb BBITIOTHEHHSI
CbHEMKH OOHIMPHBIX TEPPUTOPHIA, YTO JAET BO3MOXHOCTS U3y4aTh CBSI3b BCEX
KOMITOHEHTOB JaHAadTa; peryispHas NOBTOPAEMOCTb CheMKU, MO3BOJISA-
oH1as ¥3ydarb TMHAMUKY IIPHPOIHBIX SBJIECHUI MEPpHOANYHBIX (CYTOUHBIX,
CE30HHBIX) Y BMU30TUYECKUX (JIECHBIE TOXAapbl, U3BEPKEHMS BYJKAHOB U
T. [I.), @ TAKKE XO3SIHCTBEHHYIO XEATENBHOCTD ([TOCEBHBIC IUIOLLANM, CO3pe-
BaHUe, ybopka ypoxas, 3arpsi3HeHUE CYLIX U Mopsi).

M3 Bollle CKa3aHHOTO cJenyeT BBIEIUTh OCHOBHBIE HAIpaBaeHUs
KOCMHYECKOH CBEMKH.

Hcnonb3osanie KOCMHYECKHX CHHMKOB 114 CO3XaHHA TonorpaguIecKknx
H obmereorpapuyeckux kapr. KocMuueckne CHUMKHK UCHONB3YIOTCH ISl
TonorpaUIYEeCKUX KapT Ha MaJIOH3ydeHHBIE, TPYAHOLOCTYIIHBIE PAHOHDL,
He obecrnieyeHHbIe a3pohOTOCHEMKOM U, TeM DoJiee, HA3EMHBIMHM CheMKaMM.
B sToM cnyyae kocMuueckue CHUMKM MO3BOJSIOT CO3/1aBaTh Tonorpadu-
yeckue KapThl cpeiHHX macwutabos 1:50 000 — 1:200 000 B3aMeH aspo-
dotocHuMkoB. Ha ux oCHOBE NpM IMPOBENEHUH PEKOTHOCLHPOBOK U
JIOTIOJIHUTENbHBIX Tororpado-reofe3auYecKnx paboT OTKPHIBAETCS BO3MOX-
HOCTb CO3IaHUS TOJHOLIEHHBIX TonorpaduueckKux Kapr.

Hcnonb3oBatne KOCMHYECKOH CheMKH i 00HOBIeHMA Tomorpaduye-
CKHX KapT Ha paiionsl Gonpiunx nameHennit. KocMmuyeckas cheMKa OTKpBI-
BA€T BO3MOXHOCTb BECTH OOHOBJIEHHE KAPT MEJIKUX W CPeIHUX MacluTabos
HETOCPENCTBEHHO Mo (POTOCHUMKAM, He NOXHWAAsCh OOHOBNEHHSA KPYITHO-
MaclTAaOHBIX KapT.

Hcnonb3oBanne KOCMHYECKOH ChEMKH LI YCTAHOBJICHHA CPOKOB 00HOB-
nenns kapr. KocMuyeckast cheMKa MMO3BOJSIET YCTAHABAWBATh CPOKH 00-
HOBJIEHHUA KapT Ha paiOHBl C pas3iMYHBIM YPOBHEM Mpeobpa3oBaHUA
MECTHOCTH M XO3sIICTBEHHOIO UCIIONb30BAHMS.

IMo cHUMKaM onpenensercss cTapeHue KapT U OMNpPERensiioTCS JIMCThI
TororpapU4ecKuX KapT A MOJHOTo OOHOBIEHHUs (MepeusgaHusl) WUim
YaCTUYHOIO BHECEHUSI U3MEHEHHU I KaMepaIbHBIM ITYTEM B OPUTHHAN KAPThI.
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OTKpbIBAaETCH TAKXKe BO3MOXHOCTb OOGHOBJIEHUA KapT OMHOBPEMEHHO IUIst
BCEro MaclITaGHOro psga Wi B OYEPEAHOCTH OT MENKUX MacluTaboB K
fosiee KpYITHBIM.

IMo KOCMUYECKUM CHUMKAM COCTABJIAETCS MHOTO pasHOOOpa3HBIX Te-
MAaTMYECKUX KapT. DTo — cepuu oporpaduyecknx, reoMopdoaornyeckmx,
CeIbCKOXO3SIMCTBEHHBIX KapT, CEpHH TEMATUYECKUX KapT COBPEMEHHOIO
COCTOSIHUSI NPUPOIHBIX PECYPCOB, OLEHOYHBIX, KApT IPOrHO3a, KOMIUIEK-
CHblE KapThl OXpaHbl MPUpPOABl U T. A. sl paiioHOB NEpBOOYEPEAHOTO
X0351iICTBEHHOIO OCBOEHUSA B Halleil cTpaHe paspaboraHa nporpaMmma KoM-
MJIEKCHOH MHBEHTApU3aLMY MPUPOAHBIX pECYpcOB Ha OCHOBE KOCMUYECKOM
MHQOPMALIMK U COCTABJIEHUS MHOXECTBA PasHOOOPAa3HBIX TeMAaTHYECKUX
KapT, XapaKTepH3YIOILMX MIPUPOAY W HalpaBlIeHUs PaLOHAIBHOIO nepe-
IEKTHBHOTO Pa3BUTHS HAPOLHOIO XO3SiCTBA.

Hcnoas3osanne KOCMHYECKHX CHHMKOB 1UIs co3aanus gotokapr. Pomo-
Kapma — 3TO HOBOE KapTorpaduyeckoe Npou3BeleHKe, MpeicTapsionee
co6oit OTTHCK ¢ GOTOILIAHOB, Ha KOTOPHIX (hOTOM300pakeHNHEe CMOHTHPO-
BAHO U3 OTAENBHBIX TPAaHCGHOPMUPOBAHHBIX KOCMUYECKHX CHUMKOB.

KocMuueckue hOTOCHUMKH, IepelaBasi €CTeCTBEHHBIN 00K 3eMHOM
MOBEPXHOCTH B CWJIBHO I'€HEPATM30BaHHOM BUIIE, UCKITIOUAIOT AETald, HO
NpU 3TOM BBIIEJSIIOT CaMOE CYLLIECTBEHHOE. DTO LIEHHOE KaYeCTBO B COYe-
TAaHUU ¢ KapTorpaduyeckuM u306pakeHHeM TPHBEIO K CO3NaHuIo ¢oro-
KapT /g Tepputopuii Muorux crpad mupa (CLIA, SImonus, I'epmanus,
Benuxobpurauus v gp.). C ¢orokapraMu OTKPBIBAIOTCS BO3MOXHOCTH
COCTABJIEHHS B3aMMOCBA3aHHBIX CEpHIl TeMaTHYECKUX KapT UM HX COBMeE-
CTHOTO UCIIONB30BaHuUs ¢ Tonorpaduyeckumu Kapramu. Hanpumep, doro-
Kaptsl B Macwrabax 1 : 1000 000 u 1 : 500 000 MOTYT HOTIOMTHATBCS TUCTAMU
0630pHO-TOMOrpaduyecKnx KapT, TaK Kak Harpyska ¢oroxapt GeaHa (Tonb-
KO Ha3BaHMsI KPYITHBIX 06EKTOB, KOOPAMHATHAS CETKA, 3apaMoyHoe ohopM-
JIEHHUE).

KocMmuueckas cheMKa OCYUIECTBISETCS ¢ MCKYCCTBEHHBIX CITyTHUKOB
3eMIIH, IWJIOTHPYEMbIX KOCMHYECKHMX KOpalOiei, NOMTOBPEMEHHBIX OpOu-~
TanpHbIX cTaHLMi (cokpanienHo KJIA) potokamepamu, HaxoasIIUMHCA 38
npegenaMy 3eMHoit arMocdepsl.

BbicoTa cheMKH B 3aBHCHMOCTH OT ee HasHaueHus — 300, 600, 900,
36 000 xm. C BpicOTOl YyBenMYHBAETCS BpeMsl MpeObIBaHUA CHYTHHKA Ha
opbute, oXBaT CHUMAaeMOil TEPPUTOPHH, HO YMEHBILIAETCA pa3peluaollas
cnocobHOCTh (POTOCHHUMKA M M300paXEHHE Ha CHUMKAX MMEET CHJIbHO
reHepany30BaHHBIA BULL.

CpenHee BpeMsi ofiHOro o6opoTa CIYTHHMKA HA OKOJIO3EMHOi opOuTe
cocTasisieT oKojio 90 MUH, ¢ BBICOTOI nosieTa 36 Thic KM — 24 4, ¢ BHICOTOH
nosera 650 km — 1,5 u.

[To MacwTaby a9pOCHUMKH AENAT Ha KpyrHomaciurabHere (1 : 100 000
U KpyIHee), cpenHemaciutabubie (1 : 100 000 — 1 : 1 000 000) n Menxomac-
wrabuble (Mensye 1: 1000 000).

OtHocuTenbHON ocoberHocThio KJIA sBisercss cnocobHOCTb K IJIH-
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TEIbHOMY CaMOCTOATEbHOMY (YHKLIMOHUPOBaHUIO B ycioBUsX Kocmoca.
OHHM NONYMHSIOTCS TAKWM XK€ OILMHAKOBBIM 3aKOHAM OBUXKEHUsI, Kak M
npyrve Hebecste Tena. Ha KJIA cosnaiotes yenosus misi TermioBoro
PEXNMA, SHEPrOMUTAHMS, yNpaBIeHUs ABUXEHHEM B MOJETE, paguoTee-
BU3MOHHOM CBSI3HU M JIp.; B FepMETHYECKOI KaGHHe — I XH3HU 1 paboThl
UEJIOBEKA: OCYLIECTBIIACTCS PEryJIMpOBaHME TEMIEPATYpPhl M BIAXHOCTH
BO31yXa, CHabXeHue BOJOH U NHUIUEH. [TpoGieMbl XH3HeobBeceyeHUs
9KHMIaXa OCOBEHHO C/IOXHBI MUl OGUTAEMBIX OPGUTAILHBIX CTAHLMHA K
MEXIUIAHETHBIX Kopabieid. MHorue KJIA uMeloT cucTeMbl OpHEHTALMH B
[IPOCTPAHCTBE, BBHIMOIHAIOT HAy4dHble HAOMIOACHMA 332 OGBEKTOM U UX
CBEMKY, OCYLUECTBAIOT CBSI3b M OCBELICHHE COJIHEYHBIMM 6aTapesiMu,
YNPaB/AIOT GOPTOBHIMM PAKETHBIMU JBUTATEIAMH, 3ALLMILAIOT OT KOCMH-
YECKOH pamMaumM, METeOpUTHOTO Mpobos W T. . CoBOKyNHOCTb 3anay
MCC/IEIOBAHUI U KApTHPOBAaHMs reorpadpuyeckoii 060104KK 3emam, npu-
CYWLMX ed SIBNEHUN M O06BEKTOB MPUPOLHOTO M KyJbTypHOro naHauracgpra
PETUCTPUPYIOTCS € BO3yXa B PA3HBIX 30HAX CIIEKTPA 3/IEKTPOMArHUTHBIX
BOJTH.

Hapsny ¢ ocHoBHo#t kocMuyeckoii cheMKoit Ha 4YepHO-O€EJIBIX CHUMKaX
AT KapTUPOBAHMUS LUMPOKO MCIMOMB3YIOTCA: 1IBETHas! (CHEKTPO3OHAIbHAS)
CbEMKaA ME€penayeit 06beKTOB B HATYPATBHBIX M NMPEOGPA30BAHHbIX L{BETaX;
CIEKTpOMETpUYeCKas (ONpefeNieHle 30HbI creKTpa, 3ddeKTUBHON s
Tnepenayn ocobeHHOCTeN MaHmadTa, yBeInIeHns UMHGOPMALMH O HEM);
YAbTpadMoneToBast — MpHu yasTpadHoNeTOBOM 00,1y4eHUH FOPHBIE NOPOIBI,
PACTUTENILHOCT (IIOOPECUHPYIOT U I03TOMY UKCHPYIOTCS HA CHUMKaX,
HTO IO3BOJIACT ONpENENaTh MECTOpoXaeHUs HedTH, rasa  T. I., uHdpa-
TeMoBas (PErMCTPaUUs pasIuyuii 06BEKTOB T10 TEMIEPATYPHbIM NPU3HA-
KaM); a3pOMarHuTHas, PaanoIoKALHOHHAs U Ip.



Yacms 2
KAPTOI'PA®UA

6. MATEMATHYECKASI OCHOBA
MEJKOMACIITABHBIX KAPT.
KJIACCU®UKAIINA KAPTOTPAOUYECKHUX
IMPOEKIINHA

6.1. KpaTkue MCTOPHYECKHE CBeleHHA O Kaprorpaduieckux
NPoeKUHAX

Kapmozpaguueckumu npoexyusmu HasblBalOT MATEMATHICCKHE c1ocoOb! .
M306paxeHusl Ha TUIOCKOCTH (KapTe) MOBEpXHOCTH 3EMHOTO JJLIMICOUIA
WM Liapa.

Kapmoepaghus — 310 06N1aCTh HayKH, TEXHUKH U NIPOM3BOICTBA, OCHOB-
HbIM HANpPABIEHHEM KOTOPOH SIBIAETCA M3YUeHHeE, CO3NaHne U UCT0Nb30-
BaHMe pamIMYHBIX Kaprorpaduyeckux NpoM3BeIEHUH, WM — 3TO HayKa o
reorpadM4eCKUX KapTax, METONAX UX CO3MaHHs U UCMOJIb30BAHUA.

Kaprorpagust — onHa u3 HauGosee IpeBHUX HayK. Ee vcToku yxomsT
B JA/IeKOE MPOLLIOE ¥ TECHO CBA3aHbI C PA3BUTHEM Te0lN€3UH, ACTPOHOMUH,
reorpaduu, Maremaruky. Haubonee npesHue Kaprorpaduyeckue n3obpa-
xenusi cosnansl B Basunone u Erumre (I11—I Thic 10 H. 3.). Hayunbre
OCHOBBI KapTorpaduu 6buin 3anoxeHsl B pesHeit I'peunu (VI--I BB. 1O
H. 3.), rae 6bUIM co3faHbl reorpaduyeckue KapThl, yIUTHIBAIOLLKE LIAPO-
-0BpazHocTb 3emiu (KapTa DpatocdeHa), pPyKOBOACTBO 110 reorpacuu Kias-
nus [Tronomes.

Passurtue Kaprorpadyueckux 3HaHMI Ha MPOTSXEHWH BCEH UCTOPHUM
ye/ToBeYeCTBa OTPAXANO YPOBEHB LIMBUIN3ALNY U KYJIBTYDBI, [IOCTENEHHOTO
0CBOGOKIEHHS YeTOBEYECTBA OT IIPUMHUTHMBHBIX B3LISIOB HA OKPYXAKOLLUH
MUpP ¥ UHTEHCHBHOTO PA3BUTUS €TO NO3HABAEMOCTH.

OrpoMHbIii cripoc Ha reorpaduyeckue KapTbl (ocoBeHHO MHpPOBbIE)
BBI3BAIO PA3BMTHE TOPTOBJIM, MOPEMIABAHMS M KOJOHM3ALMU B SIOXY
Bospoxenus ¥ Bequkux reorpauuecKux oTKpHITHI (XV—XVI BB.), uto
notpe6oBasio OT Kaprorpadyu pe3Koro COBEpLIEHCTBOBAHMSA, pa3paboTKu
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HOBbIX KapTorpaguyecknx npoekuuii. Takue npoeKLny, KaK paBHOIPOMe-
XKYTO'UHAS UWIMHAPUYECKas U NospHas asumytansHas ([locrens), okasa-
JINCh HACTOJIBKO YAAYHBIMM, YTO NPUMEHSIIOTCS U B HACTOALIEE BpPEMS.
CpenHesexkoBas kaprorpadsi JOCTUINIA HAUBBICLLIErO PACLBETA B Tpyaax
I'epapna Mepkatopa. OH He TONBKO COCTaBMJI Haubojee TOYHbIE KapThl
MHpA, HO U pa3paboTan HeCKONbKO KapTorpadyecKux MpoeKLHil, KOTOpbie
CMEHWIN KOMINACHBIE KapThl MOpEIIaBaTeneit ¥ IOMOIIH OBJNAIETh MPO-
CTOpaMH 38MHOr0 OKeaHa.

TpyzeH 6bL1 MyTh co3naHus reorpaduuecKux Kapr. DTo pesynbrar
OTrPOMHOT'0 HANPAXEHHOTO MHOTOJIETHETO TPYJa MyTelleCTBEHHUKOB, 3eM-
NIeNpPOXOALIEB, UCCIIENOBATENeH, yueHbIX. Pa3BuTre kaprorpaduyeckux mpo-
KLU MIPOMCXOIUT NOCTENEHHO MO BIMSHUEM 3KOHOMUYECKHX 3aMIPOCOB
W JOCTUXEHUI B Pa3BUTUM HAYKM M TEXHUKH.

MccnenoBanneM 1 nocrpoeHnem Kaprorpaduueckux MPOEeKLUI 3aHU-
Manuch KpynHeiwue Marematuku: Tucco, JlamGepr, Jlarpanx, Ditnep.
Atnacst XVII . CaHcoHa npe/icTaBieHbl KapTaMy B paBHOBETHKOI MpoeK-
uuu boHHa. Han usyueHnem paBHOYronbHBIX M paBHOBETMKUX KOHHYECKMX
npoekuui paboran kpynHeiimuii marematuk K. aycc.

Pycckas xaprorpadus umeer caMoBBITHYIO M UCKITIOUHUTENBHO borarymw
ucropuio. OrpoMHbIR BKIA B HEe BHECTH 3€MJIEMPOXOLLBI Epodeit Xaba-
pos, I'puropuit 1llenexos, Cemen [lexues u ap.

CraHoB/eHHe HayuHoOit Kaprorpacduu B Poccum cBA3aHO ¢ MMeHeM
ITerpa I. B nayane napcrposanus [etpa I B 1701 r. kaptet Cubupu Pemesosa
Gbutn Ges rpamycHoii ceTku. B mepsoM pycckoM «Amiace Beepoccuiickoit
Wmnepuu» Kupnnnosa, usnannom B 1734 r., Ha re”HepajibHoi (0o6uieit)
kapre Poccun Gbi1a npuMeHeHa paBHONMPOMEXYTOUHAS KOHUYECKas npo-
eKIIMs.

C 1726 r. xaprorpaduueckue paboTb! COCPEIOTOYEHB! B AKaIEMUU HAYK
(1725). Yuensie emuns u Ditep paspaboTany HOBbE KOHMYECKUE TpoeK-
LMK Ha CEeKyLIeEM KOHyce JUIsi «AKaneMUIeckoro atiaca» (1745).

B 1757 r. akanmemux M.B. JIoMOHOCOB cTajl pyKOBOIMTH paboramu
T'eorpacuueckoro nenapramenra (1757—1765). OH npumeHua MOJSIPHYIO
MPOEKLHIO Ul KapThl JlemoBUTOro oKeaHa.

Pycckuit xaprorpad J.A. Autos B 1832 r. mpemwtoxun mis MUPOBBIX
KapT paBHOBENMKYIO Mpoexkiuto. OHa MoTyduia WHPOKoe MpUMEHEHUe B
JIpYrux cTpaHax paHblie, yeM B Poccuu.

Bo Bropoit monosune XIX B. uccieoBaHHEM NPOeKUMii 3aHUMANNCD
BBINAIOLIMECS PYCCKHE MAaTeMaTUKM: akaneMuk [1J. Yeboiues, Jl.A. [pase
u ap.

[Ipodeccop Akanemnu I'enepanbHoro wraba B.B. Bumkosckuii wanan
B 1907 r. mpekpacHBIii TpyH O TEOPUH KapTorpaduyecKux NnpoeKuuii, gan
HOBbIE LIMIMHAPUYECKUE U KOHUYECKHE MPOEKINH, 3HAYUTETHHO YIIYUIIHB-
UIMe CBOUCTBA MPEXHUX MPOEKLHI.
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3nameHuToil XuMuk J.A. Mendeneee npemnoxun B 1903 r. paBHonpo-
MEXYTOYHYIO KOHHYECKYIO MPOEKLHIO C H306paXeHneM TOYKH MOJII0Ca.

HayuHo-uccienoBaTenbeKas JesITeNbHOCTD, Pa3BUBABILIASCA [IABHBIM
0Gpa3oM B BICIIEN LUKONE, 3HAUMTEIBHO YCHIMBAETCS B CBA3HM C OpraHu-
saumeil B 1929 1. LleHTpasibHOrO Hay4HO-HCCJIEOBATEILCKOTO HHCTHTYTA
reonesuy, aspodorocreMku U Kaprorpaduu (HHHHATAuK), oTkpeiTHEeM
Ha 6ase reogesnueckux dhakynsTeTos Mexesbix nHeTHTYToB MUHTANK 1
HUUWTAuK (HoBocubupcK), OTKpbITHEM KapTorpaguyeckyx creuuanbHo-
creit B MTY u JITY.

B HHUMUTAuK KoWIEKTHBY YIEHBIX-CIIELIHATICTOB IO MaTEMaTHYe-
cKOJi KapTorpaduu MopyyaloTcs paspaboTK1 HOBBIX npoexuuit. B pesynn-
TaTe TPYZOB WHCTMTYTA COCTaBleH LEHHeHWu# ariac mpoekuuit u
pa3pabarbBalOTCl HOBBIE MPOEKUUK (0COGEHHO IPOEKUMs LS MUpPOBOIA
nonutnyeckoit kaptel). Tak, M. . Cosoeves paspabotan MPOCKUMIO Iist
IIKOMTBHBIX KapT (KOCAs TIPOM3BONbHAS UMITHHAPHIECKas MPOEKLU).

B.B. Kaepaiickuii paspaGoTal psii IpUEMOB LA rpadguyecKkoro peleHust
3ajay HA OCHOBE Kaprorpaduyeckux cerok. B 1934 r. oH 3aKoHUMI CBOi
Tpya «Matemartnyeckast Kaprorpadus» ¥ NpeiIOXnl Wi KapT CCCP
HOBYIO KOHUYECKYIO MPOEKLHIO.

TMon pykosoactBom D.H. Kpacosckozo Gbiia BEIOTHEHA KaNUTaIbHASA
pa6oTa 110 BBIYUCIEHHIO SJIEMEHTOB 3¢MHOIO 3JIMIICONAA.

Ha ocHose amunconga ©.H. KpacoBckoro, 3aMEHHBILETO JJUIHIICOMI
Beccens (1841), ITHUHUTAnKom paspaborana Hosas MPOEKUHUS JUIsT MHPO-
BOJ TOJMTHYECKOH KapThl — MPOU3BOJbHAS MCEBIOLMIMHIPUYECKasd Npo-
exumsa HTHUUTAuK, oyeHp yno6Has mist 0030pHBIX KapT, TaK Kak Haer
M306paxeHusl OKEaHOB U KOHTHHEHTOB 6e3 pasphiBa K300paxeHus.

B 1935 . C.E. ®ess paspaboTan mpoexuuio A panvoasuaxapr. Ha
pa3BUTHE TEOPUU KaprorpaduyecKux MPOEKLMi OKasatu 61aroTBOpHOE
BIMSHME pa3pabOTKKH MaTeMaTHYECKON OCHOBBI KaMMTAIbHbIX reorpaduye-
ckux atiacos. Cpeny TeopeTnyeckux obobIeHuil cielyer 0cobo OTMETUTD
Tpyasl H.A. Ypmaesa, Npe/TOXMBILETO HOBBIE METOMbI M3BICKAHUSA [POEK-
LM ¢ 3aAaHHBIM pacrpeleieHHeM MCKaXEHUA 1 3aaHHOMY 3CKU3Y Kap-
torpadM4eCcKoii CeTKH. DTN METOIbl OTKPBUIM TYTH C LENBIO pa3paboTku
npoeKLuit s KapT mupa, Marepyikos u CCCP.

Wccnenosauusi H.A. Ypmaesa ciyXaT TeOpeTHYECKOH OCHOBOH A
M3BICKAHMS HOBBIX NPOEKLMI ¢ IpuMeHeHneM DBM K cosatiust pubopos
C UeNbIo NepeBoaa KaprorpadMiecKoi ceTKM 1 BCEro CONEPXaHus KapT u3
OJHON NPOEKUHH B APYIYIO.

@ OcHOBHEIE YepTHl COBPEMEHHOM KapTorpaduu cocTosT B HHTEHCUBHOM PasBUTHH ce
MO3HABATENBHBIX YHKLMI KAK CPECTBA MCCIeA0BAHMS 0GbEKTHBHOTO MUpa, TIPHOGpeTeHIsT
HOBBIX 3HAHMWIA, @ TAKXe B GHICTPOM PACLUMPEHHU [POCTPAHCTBEHHBIX IPECIIOB e ACHCTBHSL.
TMoABMAKCE TIPOCKLMH TS 0BCIyXUBAHHS KOCMMYECKHMX T0JIETOB, CO3MAIOTCA KapThl JlyHw,
APYruX TUIaHeT.
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6.2. MaremaTHYecKas OCHOB2 KapTbi

Kaprorpagpnueckoe usobpaxenue moxer pa3Hyarecs o CBOMM Mare-
MaTH4eCKHM CBOWCTBaM, KOTOPBIE BOSHHKAIOT B pe3y/bTaTe TPEX YCJIOBUIL:

1) npoexrupoBanus QusmMueckoit MOBEPXHOCTH 3E€MJIM Ha YCIOBHYIO
MOBEPXHOCTb 3EMHOTO ILTHIICOMAR (reoe3nyecKas OCHOB2);

2) yMeHbllIeHHs KapTorpadMyecKoro H300paxeHus 10 HeoGXOAUMBbIX
pasMepos (MaciuTab);

3) nepexon oT ycnosHo# cdepoumuyecKoi MOBEPXHOCTH 3eMHOro
S/UTMINCOMAA K TUIOCKOCTH — Kapre (Kaprorpaduyeckas NpoeKiust).

Taxum o6pa3soM, COBOKYITHOCTh reome3uyecKoii OCHOBHBI, Maciutaba
KapThbl ¥ KapTorpadMyeckoil MPoeKLUMH ABISAETCH MEMEHTAMU MaTeMaTH-
YECKOH OCHOBBI.

leonesnyeckass ocHoBa Kapr ompegensercs HPMHATBIMU pasMepaMu
S/UIMIICOM/IA, HAYAJIOM KOOPAMHAT M BBICOT, 8 TAKKE 3aBUCHT OT METOLIOB,
KOTOPbIMH OTIPEAENAIOT IUIAHOBOE M BBICOTHOE MOJIOXEHHE reoIe3nyecKuX

MYHKTOB.
[Tpu Mcmonb3oBaHMM MenKOMACLITAGHBIX reorpaM4ECKMX KapT HX

h a' npoekuynsa b”

Puc. 6.1. Maremarnyeckas ocHoBa Kapr
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reojie3nyeckasi OCHOBA, a TAKXKe MacluTab reorpaduyeckux KapT He BIUSIOT
CYLLECTBEHHO Ha MCKaXEHHOCTh kaprorpacduyeckoro usobpaxerus. 3aro
kaprorpaduyeckas Ipoekuus B MATeMaTHYECKOM OCHOBE KapT OKa3bIBAET
Hanbonbliee BiusgHue. OT Hee 3aBUCAT U BaXHeHIIne 0CcODEeHHOCTH Mac-
1wtabos Ha reorpaduyeckux Kaprax.

JUist HarJIsLAHOTO TOATBEPXKICHUS CKa3aHHOro obpatumcst K puc. 6.1

6.3. Macnrra0dp reorpauyecKnx Kapr.
Buap! HCKaXKeHHWi Ha KapTax

Ha reorpaduyeckux Kaprax n3o0paxaioTcsl 3HaYMTEIbHbIC YACTU TEP-
pUTOPUU 3eMJIM WK LETUKOM €€ TEPPUTOPHSL. CyluiecTByeT npaAMas 3aBU-
CHMOCTb MEXIY pasMepamy u300paXaeMoy TeppUTOpHU U BEIMIMHAMH
MckaxeHu it Ha kapTax. Teopernyecku 6eCKOHEUHO Majiasi HacTh ITOBEPXHO-
CTH 3JUTHIICOMIA HE MOXET GbITh pa3BepHyTa Ha IIockocTH. ECTecTBeHHO,
HA KapTe MHpPa MCKAXEHHUsT TOCTUTAIOT HaHOOMBLINX 3HadyeHui. Xapakrep
VCKAKEHWII 3aBUCUT OT BblOopa Kaprorpaduueckod Mpoekuuu, T. €. OT
criocoba M306paxeHust TMOBEPXHOCTH 3JUIUMCOMAA Ha TUIOCKOCTH. Ilpun
nepexofie OT MOBEPXHOCTH 3JUIMIICOUIA K [TOCKOCTH HeU30eXHBI pa3pbiBbl
win TiepekpbITys. [UIs MX NUKBUAAUMM HEOOXOMMMbI COOTBETCTBYIOUIME
pacTaxenust Wi cxarus. [loaromy reorpaguueckast Kapra — pasHoMacli-
TabHoe u3o6paxeHue. ToIbKO Ha MI0Oyce COXPAHAETCS OJIMHAKOBBII Mac-
wtad no BceM HanpabieHusM. OTcioza cienyer, 4To B HecKOHEYHO MAOil
TOYKE KAPTHI CYIECTBYET CBOH YaCTHbIM Macuradb.

Yacmusiii macuimat 0aun — OoTHollleHHe OECKOHEYHO MAJIOTO OTPe3Ka B
JaHHo ToUKe 110 JaHHOMY HallpasJIeHHIO B IPOEKLNH K COOTBETCTBYIOLLEMY
DeCKOHEYHO MAJIOMY OTPE3KY Ha ITOBEPXHOCTU JJINTUICONA.

Cpeonuii macumab — COBOKYITHOCTb HaCTHBIX MaciiTaboB OTPE3KOB.

TraeHsili Macuimab — OTHOLLEHUE, TIOKA3bIBalollee, BO CKOJBKO pas3
yMEeHbLIEHBI JIMHEHHBIE Pa3sMepBl 3¢MHOTO JJLIUICOMAY, T. €. 3TO MacTad
JUIMH B TEX MECTax KapThl, [ HET MCKAXEHUH JUTUH. Ha reorpadpuyeckux
KapTax OH cOXpaHsiercs JU6O Ha JTUHMAX HYJIEBBIX UCKaXeHUi, 1o B
TouKax HyJeBbIX McKaxeHMH. Ha kaprax yKasbiBaercsi TOJbKO TTABHBIN
MaciTa6. PazMelieHye ToUeK 1 JIMHMI HyJeBbIX MCKaXEHU I Ha KapTax He-
O/IMHAKOBOE.

Ha kapTax MCKaXaloTcsl TAloKe TUIOIALM U YIIBL, & C/Ie10BATEIbHO, H
¢dbopMa n3006paKaeMoil TeppUTOPUH.

Macwma6 naowadeil — OTHOLIEHHE OECKOHEYHO MAJION TUTOINAnU B
JIAHHOM TOYKe KapThi K TOPU3OHTAIBHOM MPOEKUUH COOTBETCTBYIOLLEN
MOBEPXHOCTU HA MIIOCKOCTH.

Hckadcenue yena — pasHOCTb MeXIy YIJIOM, 00pa3sOBaHHBIM ABYMA
TIMHUSIMY Ha 2JUTMTICOME, U M300paXeHueM 3TOro yria Ha Kapre.

Ot Maciutaba reorpadHyeckoil KapThl 3aBUCHT MOJIHOTA COACPXKAHMA 1
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noapobHOCTb U306paxkeHust. C yMeHblLEHHeM
maclitaba KapThl yMEHbLIAIOTCS BCe pasMepbl U
OTAENBHBIE reorpaduyeckue oOGbEKTHI CTAHOBSIT-
Csl HAaCTOJIbKO MAIBIMH, YTO UX HeNb3st uzobpa-
3UTb, COXpaHsiA pa3Mepsl B MaciuTabe.

Taxum 06pa3oM, npeenbHYI0 TOYHOCTh Mac-
wraba (0,1 MM) cneayer cuuTath npenenbHoi
TOYHOCTBI0O UBMEPEHUI MO KapTe.

Hckaxenue usobpaxenus, Bbipaxamoueecs
B [IEPEMEHHOCTU MacuITaba, MpHCYLe BCEM Kap-
TOrpau4yecKUM npoekuusiM. Ui OLeHKH reo-
METPHUYECKUX [ITOCTOMHCTB MNPOEKHUUNA HCHOJMb-
3YIOT TMOKa3aTeJId UCKAXEHUH Iowaneii P u
YIJIOB y, ONpenessieMbie NP BBIYUCIEHUH [1po-
EKILINK. -

B Maremaruyeckoii Kaprorpaduu 1 oueH-
KW Pa3snHiHBIX UCKAXEHHH B JaHHOII TOYKE Kap-
THI IPUMEHSAIOT JJUTUIICHI HCKAXKEHUI.

Hoxka3aHo, 4To GeckoHeYHO Manias OKPYXHOCTb HA MOBEPXHOCTH 3€M-
HOTO 3/TMNICOMAA TPH MEPEeHeCeHUH €e Ha KapTy Bcerma M3obpaxaercs
beckoHeuHo ManbIM 3/uIHNIcOM (puc. 6.2). »

Jaaunc — 310 NHMHUA nNepeceyeHUs Kpyrlioro KOHyca C HaKJIOHHOM
TIOCKOCTBIO. PasMephl, a TaKXKe CTeneHb BBITAHYTOCTH TAKOTO 3JUTHIICA 110
CPaBHEHHIO C MCXONHON OKPYXHOCTBIO HAIVISIZHO OTPAXAIOT PazTUYHbIE
BUIbI HCKAXEHUH B JaHHO#M Toyke KapThl. HanparieHus uckaxeHUi Moryt
OBITb CAMBIMM PA3TMYHBIMU U HE COBNIANATD C NapaIensaMu U MepUIIHaHaAMHA
(puc. 6.3). TlosToMy HanpaBIeHHs OCel LTMIICA UCKAKEHMI MOTYT OBITh
pasHbiMU. Ho Bcerna Gonbuias a v Manasi b ocH HOMKHB! GBITE B3auMonep-
NEHNUKYNAPHBIMU. [lo cTeNeHH BBITAHYTOCTH 3/UTMIC MCKAXKEHUI MOXET
MMEThb 1Ba KpalHUX CNTyyas:

Kora 00e 0CH paBHbl, TO 3/LUTMIIC CTAHOBUTCS OKPY>XXHOCTBIO;

Koria oaHa u3 oceii paBHa 0, To smmnc npeppawaercs B MPAMYIO
JIMHMIO.

ITo Hanpasnenuio 6osblioi
OCH 3jutMnca Oyaer HauGOMbIIMii
MacwiTab B NaHHOH TOYKe, 110 Ha-
NPABICHUIO Manol ocCH — Hau-
2 MeHbWNIt Macwrab. B kaxmoit

TOYKE KapThl BCETrAa eCTh IBAa Ha-
Npas/ieHus, KOTopble Bcerna mep-
NEHAUKYMSIPHBI M Ha3bIBAIOTCS
Puc. 6.3. I'nasuble Hanpapnesus snnunca 2AABHBIMU HANPAGICHUAMU IAAUNCA.
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6.4. Vickaxenus, UX pacnpeneieHne
B KapTorpadHiecKux npoeKunsx

CyllecTByeT MHOXECTBO CITOCO00B N306paKeH!s TOBEPXHOCTH 3emHo-
[0 IJUIMIICOMAA HA IUIOCKOCTH (reorpaduyeckoil Kapre), Ha3bpIBa€MBbIX
kapmoepaguueckumu npoexyuamu. Kaprorpacduyeckas MpoeKLUHs yCTaHaAB-
TMBAET COOTBETCTBHIE MeXIy reorpadMuecKUMH KOOPAMHATAMH TOYEK 3eM-
HOro UIMMNCOMIA M NPAMOYTOJIBbHBIMA KOOPOMHATAMU TEX XE€ TOUeK Ha
ITOCKOCTH.

CdepHyecKylo MOBEPXHOCTh JUIHIICONAA HENb3s PA3BEPHYTH HA IUIO-
cKoCTb 6e3 pa3pblBOB M CKJIANOK, T. €. 6€3 MCKaXeHNH IUIMH, TUTOLANEH,
YIJIOB.

TMpoeKLHif, COBEPLIEHHO JIMIIEHHBIX HCKaXEHUH JUTHH, HE CYLUECTBYET,
BMECTE C TeM eCTb MPOEKLMH, CBOBOXHBIE OT MCKaXeHHH YIIOB WM
rowaneit. [Tostomy no6as reorpaduueckas Kapra B TOH WM WHOM
CTEeNEeHU — U300paxeHue NCKaXEHHOe.

CyliecTByeT aHINTHYECKas 3aBUCHMOCTb MEXIY BEJIMYMHON KapTo-
rpadupyeMoit TEPPUTOPHHU U BENTMYMHON UCKAKEHHH, €0 PacripeieICHUEM
¥ HanpaBJeHHOCTh10. ECTecTBEHHO, YeM OoJbliie TEPPUTOPHS, TEM Gonbule
MCKAXEHHOCTh KapTorpagpuuyeckoro n3obpaxeHus.

[TpuMeHsis pasanyHble KapTorpaduyecKue NpoeKUnn, MOXHO CO3IATh
KapThi C MUHAMAILHBIMH HAIIPABJIEHHBIMH, PACTPENC/IEHHBIMU HCKAXKEHH -
MM OZHMX BUAOB MCKAXEHMI] 33 CUeT JAPYTux.

B 110600t MpoeKLMH UMEIOTCSA OTAENbHBIC TOUKH WM JUHUU (cucreMa
JIMHUIT), B KOTOPBIX OTCYTCTBYIOT MCKAXEHUs! OTAENbHBIX WK BCEX BULOB.
VX HA3BIBAIOT MOYKAMU U AUHUAMI HYAEGbIX UCKANCEHUI.

McKaxeHns BO3PAcTAlOT MO Mepe YAIeHUs OT TO4eK WM JIMHHUH
HYJEBbIX MCKAXEHUH.

JIns HACISIHOM XapaKTEPUCTUKH PACIIpeNeNeHusl MCKOKEHNH 1 yueTa
MX BEJMYMHBI TIPH TOJIH30BAHMU KapTOW HAHOCATCHA U30KOAbl — JINMHUH,
COeNMHSIOMIME TOYKH ¢ ONMHAKOBBIMHM 3HAUEHUSIMM HCKaXEHHS TUIOLIane
| YIJIOB COIVIACHO KapTorpadMuecKoii ceTKe — CETKE MEPHUINAHOB ¥ Napaj-
neneil. TOUKU MX HepeceyeHuii Ha3bIBaIOT Y3108biMU MOUKAMU.

Kaprorpaduueckas ceTKa CJIyXHUT JJist TOCTPOSHHS Kaprorpachuyeckoro
n300paxeHus W SBJISETCS CPeNCTBOM JUIA UIMPOKOro reorpaduyeckoro
OPUEHTHPOBAHMUS.

CyuiecTByIOIlME HA KapTax pasinyHble BEJIMYUHBI UCKAXEHUH THH,
iow@anedt, yrioB u ¢opM OmpenessiorT s Toro, yToObLI 3HATh, KAKUE
OTK/IOHEHUS B IAHHOM MECTe KapThi CyLIECTBYIOT IPOTHB AEHCTBUTENIBHBIX
Ha sanuncouze. U1 3TOro Hamo BBISICHATB, YTO MPUHMMACTCS B KAYCCTBE
rToKasaTeleil KaXIoro U3 3THX BUIOB HCKaxeHHit. B kauecTse rokasareneit
MCKAXEHUH MPUHUMAIOTCS:

noKa3amen UckavceHuti Onun . — smo macuimat oaun. THaBHbli Macirad
JUTHH IPUHUMAIOT PABHBIM eMHHUIIE, 2 YACTHBIE MACILITA0R! JUTHH BBIPAXKAIOT
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B monsix rmasHoro. MaciuTab
JUIMH TIPMHHAMAIOT KaK IoKasa-
TeJIb MCKAKEHUH JUTMH B JAHHOM
TOYKE MO NAaHHOMY HalpasJie-
nuto. Yacro Bmecto p Gepyr p — 1,
KOTOpOE HAa3bIBAETCH OMHOCU-
meatHoiM uckaxcenuem. Korma
HYXHO YCTaHOBUTh MCKaXeHHe
JUTUH OODbEeKTa B LIEJIOM, HE3ABH-
CHMMO OT HafpaBJIEHUS, UCITONb-
3yl0T Haubonblllee a M Hau-
Menbliee b 3HayeHne Macwtaba
MO TIABHLIM HATpPABICHUAM;

noxasamenb UCKANCEHUII nao-
wadeii P — macwuTab riowazest, BHPaXeHHbIH B OJIAX [JIABHOTO. Hepenxo
MOJIb3YIOTCS OTHOCUTEBHBIM HCKXKEHUEM wiowaneit P—1;

noxazamend UCKaXceHull y2n06é @ — Haubojblllee MCKAXEHHE YIIOB B
naHHo# Touke. KpoMme 3TOro, MHTEpECHO 3HAaTh MCKAXEHHE YIJIa &€ MEXIY
MEPUAMAHAMU M MApAIeNsiMU (OTKIOHEHHME 3TOTO yria oT MPSIMOTO)
(puc. 6.4). Ha kapTe n3MepaIioT yros 6 MeX1y MepuinaHoM 1 Mapajuie/Iblo
B TOuKe WX nepeceyeHus. Toraa uckaxeHue yria onpeaeauTces rno dopMye:
ge=6—90%

nokaszamens UCKAXCEHUU Gopm

K=a/b.

Ecnu a= b, To K= 1. B aTOM Ciiy4ae 6€CKOHEYHO MaJiasi OKpYXHOCTb
1306pa3nTca OKpyKHocThIo. Yem Gobiie K ommuaercs ot 1, tem 6onblie
BBITSIHYT (CXAT) 3JUIMIIC MCKAXEHUH, T. €. TEM Goplie UcKaxeHue GopM.
CrieflyeT 3aMeTUTb, 4YTO rMoKasarenb K oTpaxaer HCKaxeHue HeCKOHEYHO
ManbiX GUCYp, a He KAKUX-TO KPYMHBIX OGBEKTOB: TOCYNAPCTB, MATEPUKOB
1 T. 0. 1151 KpyMHBIX OGBEKTOB J1yylile HCIOIb30BaTh 3HAYCHHE nokaszaTejieit
UCKAXEHUH B X KpaifHUX TOYKAX.

Be/TMunHbl HCKAXEHUH Ha KApTax MOXHO OMpEXeNuTh no (opMynaM,
C TIOMOIIbI0 HOMOTPaMM, MO TaGJMIIAM MCKAXEHHUH H crnoco6oM U30KOIIL.

Onpefenenne HCKaXKenuil no gopMyam. Mo popmynam onpeaensoTcs
SeMEHTbl JUTHIICA MCKAKEHMH W MO UX BEJMYHHAM CTPOUTCH SJUIMIIC B
KaKoii-Mnbo Touke KapThl. MacmTabel Mo MepuaMaHaM W Mapajlie/siM
(koTHa m ¥ A He [AHBI) ONpENENSIOTCA MyTEM H3MEPEHHUA IUIMH YT
MepHAMaHa ¥ NapalleNy, POXOMALIMX Yepe3 TOYKY Ha KapTe, U BBIYMCIIS-
JoTCS 10 TAGIMUHBIM JAHHBIM [T Uiknconaa. Torna maciurab mo Mepu-
nuany (m) ¥ mapauteny (1) COOTBETCTBEHHO ONPENENSeTCs OTHOICHUAMHA.

m= ds/dS,

P u c . 6.4. UckaxkeHHe YITIOB Ha KapTe
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n=dl/dL,
YacTHBIM MaciuTab

p=Va’ cos’ a + B sin’ a,

rae a, b— macwrabpl Mo IIaBHBIM
HANpaBIeHUAM; o — YroJ Ha DJUIHII-
COou/ie, COCTABNIEHHBIN MEPUANAHOM U
[JIaBHBIM HampaBieHHeM (puc. 6.5,

6.6).

Puc.6.5. I'padpuueckoe nocrpoenue 3n- Macura6 momany
JIAINCa UCKAXEHMt P

~N
wn
k4
L 12,5 Mm

= ab, P= mn sin6;
HCKAXEHHE YIIOB

o>

. m a—
Sln2 Ta+b’

Eciv MepumnaHbl M mapauiend Ha Kapre COBMAJAlOT C [IABHBIM
HafpaBJIeHHeM 3JUIHICE, T. €. 6 =90°% € =0° a=m, b= n, To dopMyIbI
NPUMYT BHL;

@W_m-n

Vim? P=mn, sin® .
1 =Vm’ cos’ a + n* sin® o, 3= mn

Onpenenenne Heckaxenuil mpn noMomm Homorpamm. IIpy nomolu Ho-
MOIPaMM BBIYHCIISIIOT MCKAXEHHS B Pa3TUYHBIX
Kaprorpaduyeckux Mpoexkumsx.

HomorpaMMer faioT BO3MOXHOCTb GHICTPO U
MpOCTO ONpPENE/ATE:

MaciuTabbl N0 [JIABHBIM HANpPABJICHUAM @ U b
(puc. 6.7);

[TIaBHbIE HANpaBieHUA B A SUTHNICOMAA U 3

Bi Ha Kapre; (a5
Maciurab ruromanu P (puc. 6.8);

HaubOJBIIEE UCKAKEHUE YTIIOB .

Hnsa onpeneneHus uckaxeHuit B KaKoi-1u6o
TOYKE KapThl HAXOAAT MAcIuTabhi MO MepUAHAHY
m, N0 NAPAUIE/IU 7 U OTKJIOHEHHeE yria € ot 90°

£e=0—90°

JUtsl NoNIB30BaHMS HOMOTPAMMAaMM HaJo OIl- Puc. 6.6 Mepuavans!
penesuTh BCIIoMOoraTe/bHbIN aprymeHT K, NapanieN He COBMIATAIOT ¢

ApryMeHT K=m/n umn K=n/m DONXKEH rnapubivu HampasieHMsIMH
6bITh OoJbLlE WIH paBEH €OUHULIE. SILIUINCA UCKAKCHHH
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K(a, +b,)
6.0

55

(a,+b,)

“1/2
o

[ S U NN A S W O T S
T

N T
o

BURLDLL 1o 1

S D
< Oy
0

Puc.6.7. Homorpamma st onpeneseHUst MaclutaboB IO IIABHBIM HATPABIEHUSIM a U b
[Ipu ompeneneHyu IMaBHBIX HampaBleHWH (yoia B;) Bcerma NMpUHUMa-
€TCA
a,=a/m, b =b/m.

OnpeneneHue MacliTaboB a U b Mo TAABHBM
HanpaBJeHHs M (puc. 6.7). UcnionbzyeM dopMyisr:

a+b=vNm’+ n* + 2mn cose; a— b= \m? + n* — 2mn cose.

Ha npaBoii 1wkane HOMOTpaMMBI OTKJIAALIBAIOT BEIMYUHY €. 3aMEYEH-
HYIO0 TOUKY COEOMHSIOT NMpsIMOH JuHueN ¢ BeuunHoit K(a, — b)) u npo-

AOJDKAIOT JIMHHIO O TepeceyeHUsl ¢ MepneHIUKYIApHON ILKaIoH, rie
OTCYUTHIBAIOT

(- b).

Ha kpaiiHeit npaBoii 1IKaje TOYKY C BEIHYHHON £ COEAUHSIOT C
K(a, + b)) xpaitHe#t nesoit mKanbl. IIpH nepeceyeHUM NpAMON JTHHHUH C
NEPTIEHAMKY/ISIPHOM IIKAJIOH NONYyyYyaloT TOYKY, COOTBETCTBYIOLIYIO
|
5 (@ + by).
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ITo 3TM DAHHBIM HAXOIAT 4,

748 2.ool-; " u by
71383 re03 180 a=an b=bnnpum>nn
1893 300 1701  1%F a=am; b=by,npun>m.
120, C " 1.40 V 6.1. Onpenenuts MacluTa-
35 o /Z‘/“‘-~ﬁ%5..\ 130f OBl MO IIAaBHBIM HAMpaBIEHUAM
105418~ € a ¥ b B TOuKe KapThl, €C/Id m =
1.00§ 0° oy Tl =131, n=1,42,6=9"
g~§g§ 7'10_ 1.10¢ Pemwrenne. BcrnoMora-
05] s 1.00F TEJILHBI apryMeHT
0.80 0.5 0.95¢ K=m/m=1,42/1,31=1,08.
0.753 0.854 0.90F

0.80. 0.85E ITo aprymenTaM e u K(a, — b))
0.704 0.75 0.80F OTCYMTHIBAEM [0 IEPIIEHANKY-
0.65 —- -l 0.70%---- 0758 NApHOM LIKane

Pwuc. 6.8. HomorpamMma mwist onpeaencHust Mac-
wraba wiomanu P % (@, - b)=10,09.

Hanee no apryMeHTaMm € U K(a, + b;) oTCUMTBIBaEM 110 TOU Xe LIKAIE
3HAYEHHe

3(a,+b6)=1,03 a,-b,=0,18; a,+b,=2,06.
Orciona 2a;, = 2,24; a; = 1,12; b, = 0,94.
Torma MacuITaGel 1O [IaBHAIM HANPABICHUAM KapThl
a=am=1,12 - 1,31 = 1,47, b=bm=0,94 . 1,31 =1,23.

Onpeanenedune raAaBHbBX HanpaBiaeHu (Ha 3x-
AMncodAe M Ha Kaprte ). JUia onpeneseHns IABHBIX Hanpape-
HUH UCTIONB3yeM (HOPMYITBI

2 2
gp="NL; 1gp,=2igp.

m -

s onpeneneHUss OpUEeHTHPOBOYHBIX YIVIOB B M B KAKOH-IH00 TOUKM
Hamo 3HaTh m, n, a4, b, e. Jlajiee BHIMUCIAEM

a, =a/mub =b/n

1 no HoMorpamMmam «COOpHHKA HOMOTpaMM IO MaTeMaTuyeckoil Kapro-
rpa¢ur» HaAXOAUM OPHEHTHPOBOYHBIE YIB! IJIABHBIX HanpaBAeHUH.

OnpeneneHune mMacmraba naowmwanu. Hua sroro uc-
nonb3yeMm ¢opMynanl

P=mnsin@ u P=m n cos & (puc. 6.8).
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Py c.6.9. CeryaTas HoMOrpaMma JIJisl ONpefieieHKs] MAaKCHMABHOIO UCKaXeHHs YT/IOB

V 6.2. JIna yMeHus MOJb30BaThCS HOMOIPaMMOH TIoLIaneil paccMoT-
puM cneaytouuit mpumep. ITycrts s Touku onpenenunu m = 1,19; n=1,28;
e = 8°. Cnenyer Haitti P. Ha kpaitHux JieBoii U MpaBoii LUKaaX HOMOTPaM-
MBI 3aMeqaeM TOUKH CO 3HAYEHUSIMU M M 1 M COEAMHAEM UX IPSIMOii IMHUEN.
Dra MMHMA NepeceyeT HeolHPPoBaHHYIO lKajTy B Touke C. Ha neBoit 1ikane
jaMeyaeM TOYKY CO 3HAaYeHHEM € M COeIMHseM ee ¢ Toukoil C mpsaMoit
JIMHMEN J10 lepecedeHus co mkaroit P. Ha wkane PcHumaeM otyer = 1,60.

OnpeneneHue HambONbWEro UCKAXEHUS yrjia o
(puc. 6.9, 6.10).

JUIa onpeneneHus @ CIyXaT ceryaras M ILUKaJbHas HOMOTpaMMbl, a
TaKkxe ¢opMmyna

o

0 d-
Sil—=
2 a+

x>
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V 6.3. Onpenenuts © aA
Touku (r. BiaaguBocToK) Ha
KapTe, COCTaBJIEHHOI B MIPOU3-
BOJIBHOH  MOJMKOHWYECKOW
MPOEKLIMH ¢ JaHHbIMU m = 1,05,
n=10,98, ¢ = 4°, Haxonum

—m 105 _
=098 1,066.

Ha wkansHo#i HoMorpamme
Ha JIEBOIA U [TpaBO LIKAIAX CO-
OTBETCTBEHHO 3aMeYaeM TOYKH
co 3HaueHUsAMHU K'u £. Ha 1ika-
Jie ® CHUMaeM ordyer = 5°.

Ilpu nosp3oBaHuM cerya-
TOH HOMOIpaMMOI OTMedyaeM
Ha JIEBOI BEPTHUKAIbHOM 1IKae
3HayeHMs K, Ha HIDKHEH rOPM3OHTANIbHON IMHHK — 3HAYeHHUd €. SHAUYEHUs
© TIOJIyMaeM MHTEPIIONUPOBaHUEM.

Onpenenenne HCKXKEHH N0 KaprorpapuieckuM Tabauuam. 3HaYEHUS
MCKAXEHHI pAcCTOSHMM, YIJIOB M IUIOWANEeil yKa3blBalOTCs B TAOAMLIAX
Y3/I0BBIX TOYEK KapTorpaduveckoil ceTkd Mo 3HaYeHusAM ¢ ¥ A. Ilpuiem
U TUTMHIPHYECKNX, KOHUYECKUX M a3UMYTabHBIX IIPOEKIIHii, Iie HcKa-
XKEHUS U3MEHAIOTCH B 3aBUCHMOCTH OT reorpaduyeckoil LIMpOThI, HCKaXe-
HHUS HAXOIAT TOJNBKO IO Hell. '

V 6.4. Ha kapre, cocTaBneHHOi B HOPMaNbHO# PaBHOMPOMEXYTOUHOI
KoHuyeckoit mpoekuun D.H. Kpacosckozo, onpeneuTs UCKaOXeHUI IS
TOYKH ¢ ¢ = 60°.

Mo Tabnuue onpenenseMm m = 0,997, n = 0,987, P= 0,984, o = 0°34".

P u c . 6.10. lLIkanbHass HOMOrpaMMa ISl Ofpesie-
JIEHUs1 MAKCHMAITBHOTO MCKaXeHUS YITIOB

Tab6auya 6.1 Oupepenenne HCKaKenuii N0 Kaprorpaduyeckum Tabamuam

[ n P o m
30 1,083 1,080 4°45 0,997
40 1,031 1,028 1°56' "
50 0,998 0,996 0°05' "
60 " 0,987 0,984 0°34 "
70 1,010 1,007 0°45 "
80 1,136 1,133 7°28' 0,997

Onpenenenne HCKAXKeHHiH npu nomomu u3okoa. Hanbosee HarmsaaHbIM
U yIOOHBIM CrocoOOM oOfpenesieHHs MoKasareieil MCKaXeHUil ABISIoTCd
MaKeThl KapT ¢ n3okonaMu. C NOMOLIBIO TAKHX MAKETOB MOXHO HE TONBKO
HaXOAMTh 3HAYEHHUE ITOKA3ATE/IS UCKAXEHUHN LIS pa3TMYHBIX 0OBEKTOB, HO
Y BBOIHKTH IOMNpPABKYy B ONpeAensaeMoe M0 KapTe 3HauYCHHe Iulolane win
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yroB. OGbIYHO 3TO U306paXeHUs KapT B yMeHbIIEHHOM MaciuTabe, rie Ha
reorpaduyecKkyi0 OCHOBY Mo Kaprorpaduyeckoii ceTke HaHECEHb! JUHHUM,
COENUHAIOLIME TOYKH ¢ OMMHAKOBOH BEJTMYMHON Kakoro-HUOyAb nokasa-
TENs UCKAXEeHUH — M30KOMBI. MI30KONMBI MIPOBOAAT HE Yepe3 paBHBIC 3Ha-
yeHMs 1OKa3aresis, a ¢ HAPACTAHHEM 3HAYECHUS WHTepBANa. AHAWIOTHYHO
uzobpaxaercs penbed Ha MEJTKOMACIITAOHBIX Kaprax, [1€ U30TUICH TAKXE
[IPOBOAATCS C YBEIUUYEHHBIM NEPEMEHHBIM NHTEPBAIOM, B 3ABUCHMOCTH OT
BO3PACTaHUA BBICOTH. MaKeThl C U30KONaMH UCKAXEHUI MOTYT BbIpaXarhb
AOCONMIOTHBIE WM OTHOCHTENBHEIC MOKA3aTeNd B MPOUEHTaX WU B JOJAX
yacTHBLIX MaclITaboB OT riaBHOro Maciuraba kaptel. Hanpumep, Ha Kapre
Mupa B MOJTHKOHHYECKOI NPOEKLIMH Yepe3 LEHTP TepPUTOpUH ABCTpaInu
NIPOXOANT H30KoNa P =25, ana I'peHnanavu, KOTOpPYIO NEPeceKacT JUHUSA
HYJIEBBIX UCKAXEHMH, 3HaueHue P ~ 1. Ha rmas MoXxHO onpesenuts, YTo
ABcTpanus Ha Kapre 6osibie ['pertanauy npumepHo B 1,3 pasa. Crenosa-
TENBHO, HA caMoM Jiene oHa 6oblue I'peryianauu npuMepHo B 3,5 pasa.

6.5. Onpenenenne KaprorpaguaecKuX NPoEKUHil
no Kaprorpagudeckoii ceTke

I pellieHns no reorpadyuyeckoil Kapre pasiMYHbIX KapTOMETpUye-
CKMX 3aJa4 Halo IPEXAE BCEro ONpEeNesUTh INPOEKLHIO, B KOTOPOi OHA
MOCTPOEHA. BTO 3HAYMT, UTO HANO YCTAHOBUTH €€ HA3BaHUE WIIM IMPUHAL-
JIEXHOCTh K ONpeIeieHHOMY KIaccy WM IpYIe HAa OCHOBE KAKHX-TO
MPU3HAKOB KapTOrpachuyecKoil CeTKH WIM KapThl, T. €. ONPEeAeHTh:

KaKoi BHI MMEIOT Ha KapTe MEepUAMAHbl W NApAJUIETH, MON KaKMUMH
YIIAMHM OHHM BCTPEYAIOTCS M PACXOHSITCS,

KaK W3MeHsieTcs HIMHA Ayl MEpPUAHATLHBIX OTPE3KOB U Iapaiiesei
MeXAy MepUIMAHAMU B IpeJesiax KapTsl WIK KaKoe COOTHOLUEHHE STUX AyT
HACTYNAeT B PasHbIX YACTAX KApThl (BONM3M DKBATOPA WM HA KpasX KapThl).

YKasaHHbIe IPU3HAKU XOPOLLIO PA3TUUAIOTCS HAa KaPTaX, OXBaThIBAIOLINX
Gosbiuye Teppuropud. C yMeHbILIEHUEM ee pasMepa Kaprorpaduyeckue
CeTKM pasHbIX MPOEKLHH CTAHOBATCSA IMOXOXUMM JPYr Ha JIpyra U TpyAHO-
pasnuuMbiMKM. OIXHAKO HA MPAKTHKE YAlUEe BCETO TIPUXONMUTCA BBIABIATH
3HAYUTENbHBIE MCKAXKEHUSA MMEHHO Ha KapTax, OXBAaTHIBAIOLUMX OonklINe
tepputopuu. IloaToMy 3HaHUe Kilacca MPOEKIMA U NPUCYILEe UM pacnpe-
IeNleHYie MCKAXEHUI CTAHOBUTCA HeoOGXomuMbIM B pabGore reorpada. Pac-
MO3HABAHHE KI1ACCOB MPOEKIIN#I 1Mo KapTorpaguyecKoi ceTke HOPMATBHBIX
KOHUYECKUX, HWIHHAPHYECKUX, TICEBIOUMIMHIPHIECKUX U APYTHX IpOeK-~
LU TPOBOAMTCS NOBOJBHO JIeTKo. Tak, eclny MepHInaHbl Ha KapTe npea-
cTaBjieHbl PaBHOOTCTOSIIMMY MapaIeSbHbIMU NPAMBIMY, @ Napauieny —
MM TIepNEeHIUKYIAPHBIMU MPSMBIMH, TO KapTa COCTAaBJIEHa B HOPM&IBHOM
UMIMHApYYecKoil npoexuuu. Ecau Bce MepuIMaHbl Ha Kapre IpsMble,
cXOosIUMECS WM pacxomsiiuecs IMoj YraaMy B OfHY TOUKY-LEHTp, a
napajulesy — YacTh OYyr KOHLUEHTPUYECKUX OKPYXHOCTEH, TO 3TO — HOp-
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MafbHbIe KOHHYeCKUe npoekuuu. Eciy Bce MepuauaHbl NpsMble, CXOAs-
Hidecs Mox yrinaMy B OQHY TOYKY-LIEHTp VISl IPOBENeHUS Tapajienei —
TNOJTHBIX KOHUEHTPHYECKHUX OKPYXHOCTEH, TO 3TO — HOPMANbHbIE (TIOJISp-
HBIE) a3UMYTaJIbHBIE TIPOEKLIUH.

Cnenyer NOMHHUTb, YTO KapTorpaduyecKue CeTKH MONnepedHbIX U KOChIX
NIPOEKLHUI TEX XKe KIAacCOB UMEIOT COBCEM NPYroi BHIL.

ITo BMAy KJ1€TOK KapTorpaduyecKoit CETKU MOXHO yCTaHOBUTH XapaKTep
MCKaxeHus npoeKuuH. Tak, ecnu KIeTKH, o6pasyeMeble ABYMsI COCETHUMHU
napajuIesIsIMU U NIepeceKkalolliUMU UX MEPUANAHAMHY, He paBHbI 110 fUTOIWATH
OpYr ApYTY, TO MPOEKLUs KAPTHI He sBisieTcsd paBHoBeauKoi. Eciu kietku,
obpasyeMble ABYMSI COCEAHMMH MepMAMaHaMK U [lepeceKalolMMK UX Ma-
pajieNiaMy, ¢ yBEIMYEHMEM LUIMPOTHI IO IJIOIANY He YMEHBIUAIOTCH, a
OCTalOTCs TAKUMH K€, TO MPOEKIMS KapThl TAKXKe He OyIeT paBHOBEIMKOIA.
Ecay BMOHO, YTO MepUAMAHBI U Mapaulejid XOTa 6Bl B KAKHX-TO MecTax
KapThl IIEPECEKAIOTCsl HE MO MPSIMBIMH YIIaMH, TO KapTa TIOCTPOeHa He B
PaBHOYTOJIBHOH NPOEKUMH.

TTpaxTryecku sl KapT, pasHbIX 110 OXBATY TEPPUTOPHH, [TPUMEHSAIOTCS
W pasHble Kaprorpaduyeckue Npoekuuu: HIs KapT Mupa — onuH Habop
MPOEKLMIA, 111 KApT MAaTEPUKOB — APYTOM, VISl KapT rOCYRAPCTB — TPETHi
U T. A (cM. 2.1—2.4). OnuHaxoBas Mpoekius I KapT, OXBaTbIBAIOLIMX
pasHbie 110 pa3Mepy TEPPUTOPHH, IIOYTH HE MCMONB3yeTC .

Jnst pacrio3HaBaHUs TIPOEKIMIA KapT COCTABNSIOT TaGIUIIbI-ONPeNeSIH-
TEJIH, 110 KOTOPBIM CPaBHUTENIBHO JIETKO 110 OTAEIBHBIM BKITIOYEHHBIM B HUX
MPU3HAKAM onpelensioTes npoekKuuu. OMHaKo MpH 3TOM Hazno cobJoaaTh
clenyoue mpaBuia;

1. CHayaya Hano NMPaBUIIBHO YCTAHOBUTD, KaKasi TEPPUTOPHUS 110 OXBATY
Ha Heil n3obpaxeHa, U HAWTH COOTBETCTBYIOIIYIO TA0/NLIY;

2. Cnenyer MOMHUTB, YTO B TAONMLAX OaeTCsA NMPU3HAK, YIYUTHIBAIOLIM A
W3MEHEHUE IUIMHBL OYTM cpelHero (MpaMoOro) MepuIuaHa KapThl, a Ha
HEKOTOPBIX KapTax caM CPEeAHUN MEPUIUAH HE U300paxKaeTcs, TaK Kak ero
JIONITOTa OKasanach HE KPaTHOM yactoTe ceTku. ONHAKO MpAMYIO JUHHUIO,
M0 KOTOPOW OH HOJIXEH IPOXOOWTh, HAWTH He TpymHo. Yalle Bcero oHa
pacrionoxeHa TNMOCpEeRUHE MEXIY ABYMS MEPUAMAHAMM, BBHINYKJIBIMH B
MIPOTHBOTIONIOXHBIE CTOPOHHI,;

3. PaccrosiHue Mexiay COCERHMMM MapaUIeJsIMH TNpH YHAIEHUM OT
CpeAHero MeEpUANaHa clenyeT CpaBHMBATh HA CAMOM MEpHIHAHE ¢ PaccTo-
STHAEM MEXIy TeMU XKe Mapajie/idMU y Kpas KapThi;

4. CpenHsisi MO IUMPOTE Mapajule]b TEPPUTOPUM OOBIYHO TOYHO He
u3obpaxaercs. [losTomy 1151 onpeneneHUs WIMHBL IYTH MEXAY COCEAHUMHU
MepUInaHaMHu cienayeT OpaTh Ty Mapajuiesib, KOTopas MpOXOAUT Haubosee
6113K0 OT cepeaMHbl M300Opakaemoit Tepputopun. Hanpumep, Ha xaprax
CCCP cnenyer B3ats napamiens 60°%

5. Yron Mexny MepuanaHaMi B HOPMAIBHBIX KOHMYECKHUX MPOEKLUAX
BCErAa MEHbHIE, YEM Pa3HOCTb UX ZOJITOT. Y pasHbIX KOHMYECKHX MIPOEKLIHIH
OH pa3HYeH;
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6. B KOHMYECKHX NMpoeKuusIX Ha Tepputopuu CCCP Mmepuauadsl (Mx
NPOJOIKEHHE) MEPeceKaoTCs He TONbKO 32 MpefenamMu BEpXHel paMKH, HO
4acTo U 3a NpeeNaMy JTUCTa KapThl.

6.6. Kaprorpaduyeckue ceTku B mpoeKuusx Kaprt

B 3aBucHMOCTH OT nonoXxeHHs BcroMorare/bHoit MTOBEPXHOCTH KapTo-
rpauyeckue MOBEPXHOCTH HA3BIBAIT HOPMATBHBIMH, NONEPEYHbIMU U
KOCBIMH. B 3aBHCHMOCTH OT 3TOro B KaxaoM Kiacce HpoeKUUit U obpasy-
10TCS1 THO0 CPABHUTENBHO NPOCThIE HOPMATBLHBIE KAapTorpaduyecKue CETKH,
7m0 YPE3BBIMAKHO CIOXKHBIE NOMEPEYHDIE U KOCHIE.

Ha puc. IS (cM. npunox. 1) nokasado o6pasoBaHue HOPMAILHOMN CETKH
KOHMYECKO} MPOCKUNK Ha KACATENILHOM KOHYce. 31eCh TaK Xe, KaK U pu
TIOCTPOCHHH HOPMANIbHOM LIMIMHIPUYECKOI MPOEKIIMM, OCh KOHYCA COB-
TIaJlaeT C OChIO ILTUIICOMA, @ MEPUINAHBI HA GOKOBYIO IIOBEPXHOCTh KOHYCa
IEPCHOCAT MPONOIKEHHEM IUIOCKOCTH KaXIOro MEPMAMAHA 33 TpPEAebl
SJUIMIICONNA 1O BCTPEYM C 3TOM MOBEpXHOCTBIO. B paseeprke (cBepxy
yepTexa) 6oKoBOIf MOBEPXHOCTH KOHYyca n3obpaxeHa HOpMasibHasg ceTka
KOHHYECKON MPOEKUMH. YIIbl MEXIY MEPUIUAHAMM 3TOH CETKM MEHbILE
PasHOCTH LOJITOT HA 3JUIMNCOUIE, TaK KaK BECh Yroj pPa3sBEPTKH MeHblLe
360°. Mapaniens KacaHust — obwas AMHUS L5t MOBEPXHOCTU SJUTMIICOMIA
1 GOKOBOI1 MOBEPXHOCTH KOHYca, Nocie pa3BepTKU KOHyca U300pasurcs
Zyro# OKpYXHOCTH C LIEHTPOM B BEPILIHHE Pa3BEPTKH Konyca. Takast THHuUs
Ha KapTe HA3bIBACTCS AuUHUeU HYnegbix UcCKaxceHuii BceX Buaos. Ecau B3sTh
KOHYC, CEKYLMI 3JUIMIICOMI TO KAKUM-TO ABYM MApaLIENsiM, TO B 5TOM
Clydac napauiend ceyeHHusi o0pasyloT ABE JIMHMM HYNEBbIX MCKKEHMIL.
31ech onATh OTCYTCTBYIOT BCe BUIBI MCKAXEHMUI, T. €. COXpaHSIETCA MTABHbIit
MaciTab. HopMmanbHble KOHHYECKME MPOSKLMH C IBYMsl CTaHHAPTHBIMH
NapaLIeIAM1_4acTo NpuMeHsioT Wi Teppuropun CCCP u 3apyGexHbIx
rocynapcrs. Ilonepeunbie M KOCble KOHMYECKHME MPOEKLMM OBBIYHO He
CTPOSIT.

ITormkoHuYecKHe MPOEKUMM MOXHO NPEACTABUTH KaK TiepeHeceHHe
M300paxeHus! ¢ MOBEPXHOCTH ILTUIICOMAA HA GOKOBbe MTOBEPXHOCTH He-
CKOJILKMX KacaTeNbHbIX KOHYCOB, KaXIblii U3 KOTOPLIX Pa3sBepThIBACTCSA Ha
TocKocTh. B 3T0M Ccriyyae H306paxeHue CeTKH MepUAMaHOB 1 napauiesnei
SHAYUTENbHO YCIOXHUTCS. [ToaToMy mpakruyeckoe MpUMeHeHHe HMEIOT
TOIbKO HOpMaJIbHbIE TTOMUKOHMYeCKHe NpoekuuM. Hanpumep, wis mupo-
BBIX KapT NPUMEHAIOT NMPOU3BOJIbLHBIE MOIMKOHUYECKHE MPOSKLIUH.

A3HUMYTalIbHBIE MPOEKLUMHM MOXHO MPEACTABMTH KaK ciayvaii, korma
TIOBEpXHOCTb 3EMHOTO Apa KaK Gbl MEPEHOCHTCS HA KacaTelbHYIO (CeKy-
11yl0) ILTOCKOCTD B TOYKe nosoca. ITpoekTuposatue MEPNINAHOB U Mapa-
JieNeit MPOUCXOAMT Ha IUIOCKOCTH JIyYaMM, UCXOALIMMH M3 KaKoi-iu6o
TOYKM NMPOEKTHPOBAHMSA (B LIEHTpe wapa, Ha coepe u T. 4.). [Monyuutes
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HOpMaJIbHasl CeTKa a3sMMyTalbHON npoexuuu (cM. puc. I16, mpwiox. 1).
Mepunnansl u306pa3iTcess Ha KacaTesibHOi TIOCKOCTH NPSIMbIMHU, MCXOIU-
MMM M3 LEHTPAIbHOM TOUKH (KacaHus). YIJIbl MEXIY HUMH OyayT paBHbI
HaTypanbHBIM — Ha s/uncoue. Bee napaneny H3006pa3sTcsi KOHUEHTPU -
YeCKUMH OKPYXHOCTAMM. LIeHTpanbHas TouKa MpOeKLu Gyner TOUKOH
HyJIEBBIX MCKAXEHW# Bcex BMIOB. [IpakTHYeCKOe MPUMEHEHUE HMMEIOT
A3UMYTATBHBIE TPOEKLUH HE TOJIBKO € HOPMAIbHBLIMU CETKAMH, HO M C
rornepeyHbMH M KockiMu (cM. puc. T18, a, 6, mpunox. 1). TlonepeyHas
CeTKa B a3UMYTaIbHBIX POEKLMsIX 06pasyeTcs B cly4ae, KOTa KacareibHas
JIOCKOCTb KacaeTcsi Kakoi-nubo TOYKM, PacroNOXEHHO#! Ha 9KBarope;
Kocas CeTKa — B CJIy4ae, KOria Takoif TOYKOH KacaHHs ABIAETCHA mobas
TOYKA, PACTONOXEHHAs! MEXIY 9KBaTOPOM U TOJIOCaMu. DTH TOYKH TAKKe
HA3bIBAIOTCSA TOUKAMM HYJIEBBIX HCKAXEHMIA.

O6pa3oBaHUe CETOK MCEBIOLMIMHAPUYECKHUX TIPOEKLNIA HENb3s fpen-
CTABHTh C MOMOLIBIO BCTIOMOTATE/NLHON MOBEPXHOCTU. ITH MNPOCKUUU
1UMPOKO UCTIONB3YIOT ¢ HOPMATBHBIMU CETKAMH: TICEBIOLMIMHIPUIECKYIO —
WIS KApT OTAENbHBIX OKeaHoB; a0 1950 r. — juis KapT MUpa; NCeBIOKOHM-
YeCcKYI0 — IS HEKOTOPbIX MATEPHKOB.

YCIOBHBIE TIPOEKLIMH UCTIOMB3YIOT MUTs KapT, KaXIBIA pa3s cTapd TpH
5TOM Kakoe-nubo YCIOBME, HampuMep: BUI Kaprorpaduueckoit CeTKH,
bopMy MepHIMAHOB W Mapajutenie, BETMYMHBl MCKAXEHHH ruiowmageit u
VITI0B.

Takum o6pasoM, Kaxpaas Kaprorpaduyeckass rMpoeKuust OTHOCHTCS K
KaKoMy-HHOYIb KJIACCY 110 BULY KapTorpaduyecKoi CeTKH U ONHOBPEMEHHO
K Kakoil-HuGyIb rpyrmne mo xapakrepy vckaxeHuil. ITonnoe Haipanue
KapTorpadMyecKoil MPOeKLUH CeNyeT ONPENENsATh B CNEAYIOLIEM NOPSIKE:
TepBoe — BUJl CETKHM, BTOPOE — XapaKTep WCKaXEHWH, TpeThe — Kiace
poeKLMH, yeTBeproe — damunns asropa. Hanpumep: Kocas paBHoBenu-
Kasi a3suMyTanbHas npoekuus Jambepma niv HopMaibHasi paBHONPOMEXY-
TOYHAs MO MepUIMaHaM KoHuyeckas npoexuus D.H. Kpacosckozo.

OnpenenyuM Tenepb M3MEHEHUs UCKAXKEHUN B MPEIENax KapThl, CBOH-
CTBEHHbIE HEKOTOPBIM KiTaccaM Kaprorpaduyeckux npoexuuii. 13 pacemor-
PEHHOTO BBIILE CJIEAYET, YTO JHHUY KAcaHWs WK CeveHUs B LMIHHAPU-
YeCKUX U KOHHUYECKHUX MPOEKUMAX HA KapTe ABJISAIOTCS JMHHSAMH HYJIEBbIX
UCKAKEHUI{, 4 TOUKM KacaHusi B a3MMYTQJIbHBIX [POEKUUAX — TOYKAMHU
HyNeBbIX UcKaxeHuil. C yaaaeHneM OT ITUX JIMHUI 1 TOYEK Kaprorpagu-
yeckoe u3obpaxeHuné Bce Gonblue U Goblite HCKaXaeTcs.

Mpu BbIGOpE KapTOrpadUYECKUX NMpOeKLUN LSl reorpaduyeck1x Kapt
OGBIYHO HAXOASAT COOTBETCTBUE CUCTEMBI PACTIPEIENEHUS] MCKAXEHU I BHEIL-
HHMM OYepTAHUAM Kaprorpadupyemoit TEpPUTOPHHY, T. €. OTIPENENIAIOT TAKYIO
dopMy M30Ko, 4To6bl OHY BOCTIPOH3BOAMIM KOH(UIYPALHIO TEPPUTOPHH
¥ 4TOOBI €e MPUIPAHUYHBIE YACTH MUCKAKAINCH PUMEPHO OJAWHAKOBO (T. e.
CTpeMsITCS YMEHBIUMTD BeMYUHY McKaxeHuid). Hanpumep, st Teppuro-
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puit, nMewmMx okpyriyio dopmy (Adpuka), BBIGUPAIOT A3UMYTAIBHYIO
[IPOEKLIMIO, B KOTOPOii M30KOJIbI ABIAIOTCS OKPYXKHOCTAMH; JUIS TEPPHTOPHH
Ypasa — UHTHHIPUYECKYIO TPOEKLMIO; LIS kapTel CCCP — KoHuyeckyio.
[Tonbupas kaprorpapuueckylo mpoexkuuio mis KapThl, JUHUH WJIM TOUYKH
HYJIEBBIX UCKAXEHUH PACNIPENENSIOT B CpeIHeil YacTu 13obpaxaemoii Tep-
putopuu. Hanpumep, B a3uMyTaIbHBIX IIPOEKLIMSIX TOYKY KACAHHUS onpene-
JISIIOT B ee LieHTpe.

6.7. Knaccnpuxauus kaprorpadpuyeckux
NPoEKIHi

Bee kaprorpaduyeckue npoexuun clelyeT pasinyarh [0 YETbIpeM
OCHOBHBIM NpPHM3HAKaM: 1) MO pAaCTOIOXEHHIO MONIOCA MCIOAB3YEMbIX
cepryeckux KOopamMHar; 2) no XapakTepy UCKaxeHHMif; 3) o reomerpun
BCIIOMOTATE/IbHOMA MOBEPXHOCTH; 4) 10 BHAY M306paXeHUs MEPUIMAHOB 1
napajienieit (1o BULy Kaprorpagpuyeckoi CETKH).

6.7.1. Knaccuduxkauus no pacnooxeHmio nojoca
cepHyecKuX KOOPAMHAT

Ipu kaprorpaduposaHuu TEPPUTOPUI, CONEPXKALLHX reorpadpuyecKue
TONIOCLI, MPUMEHSIOT cepUuecKkue KOOPAMHATEI, B KOTOPBIX MOIOCHE
OKa3bIBAIOTCA OOBIYHBIMH KOOPAMHATHBIMU TOYKAMHU. 3a KOOpPAWHATHBIE
JMHUK 3N€Ch NMPUHUMAIOT BEPTUKANBl M aJbMyKAHTAPaThl, AaHAJOTHYHBIE
MEpHIMaHaM U NapaiiessaM, HO MX MONIOC Z He COBNANAeT ¢ reorpaduye-
CKUM mnojiocoM P (puc. 6.11).

Ilepexoxn ot reorpaduyeckux KOOpIMHAT @ U A m060# Touku cdephl K
ee chepHyeCcKMM KOOPIMHATAM @ U Z NPH 33[IaHHOM TTONOXEHUM MoJIoca
Z ((o, ho) OCYILECTBASAETCA NO dopmynam chepuyeckoii TPHFOHOMETPUH.

6.7.2. Knaccuukauus no xapakrepy nekaxenmii

WckaxeHus mpucylum BeeM reorpagpuyeckum KapTaM, HOCTPOEHHBIM B
Pa3HbIX KapTorpapuyeckux npoexuusax. OHU pasIuyHbl Mo CBOEMY Xapak-
TEPY U ABJSIOTCA ONHUM M3 OCHOBHBIX NPH3HAKOB KIAcCU(DUKALUH.

Bee kaprorpaduyeckue npoexunu no XapakTepy UCKaXeHUil Aessitcst
Ha PABHOYIOJIbHBIE, PABHOBEIMKUE U MPOU3IBOJBLHBIE,

Pagnoyronbisie kaprorpaguueckue npoexun. OHU COXPAHSIIOT YIIIBI B
10001 TOYKe KapThl. MaciuTa B HUX 3aBUCUT TOMIBKO OT MOMOXEHUS TOUKH
M HE 3aBUCHT OT HaMpaBieHMs. DJUIMICHI UCKAXEHMI MpeobpasyioTcs B
OKpYyXHoCTH. Hanpumep, paBHOyronbHas UMTMHIPHYECKas NpOeKL s
Mepkaropa (puc. 6.12).

Pasnosennkune kaprorpagmueckue npoexuun. Dty NPOEKUUU COXPAHSIOT
[pONMOPLUHOHATBHOCTD IUTOIUA/IEH HA KApTe K COOTBETCTBYIOLIMM ITOMIAISIM
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Puc.6.11. Cetu cepuuecKix KOOPAHHATHBIX TMHUMA

B HaType. 3MeCh JUTHIICH MCKaXKEHHI BCeria MMeioT OJMHAKOBYIO MJIoWAllb,
HO CWJIBHO HAapylIaloT nonobue ¢uryp, OoTIMYasCh TOMbKO (OpMOH M
OpMEHTUPOBKOI (puc. 6.12).

TIpousBonbHbIE KapTorpapuyeckue NMPOEKUMH HE OTHOCATCA HM K
PaBHOYTOJIbHBIM, HU K paBHOBeIUKMM. M3 Hux BBIAEJSIOT PABHOINPOMEXY-
TOYHbIE, B KOTOPBIX ONWH W3 I[IaBHbIX MaciiTaboB paBeH EIMHMLE, U
OpTOIPOMMUYECKHE, B KOTOPBIX GOMbLIIME KPYTH 1Apa (OPTOAPOMbI) M309pa-
XawTcs NMPSIMBIMU.

Ipu usobpaxeHnu ccepbi HA IUIOCKOCTH CBOMCTBA PaBHOYTOJIbHOCTH,
PABHOBEJIMKOCTH M PABHOMPOMEXYTOUHOCTH M OPTOLAPOMUYHOCTH HECOB-
MECTHMBI.

CyliecTBYeT 1 TaKas 3aKOHOMEPHOCTb B MPOEKLMAX, YTO YeM DoJbiie
MCKaXeHUs YIJIOB, TEM MEHbllle MCKAXeHHs! TUTowaneit, u Haobopot (puc.
6.12). XapakTep UCKAXEHUI, MPUCYILN NPOeKLMH (PABHOYIO/IbHASA, PaB-
HOBEJINKAs!, PABHOIPOMEXKYTOUHAs), BCET[@ BXOAUT B HA3BAHUE MPOCKLIUU.
156



a)

120° 60° 0° 60° 120°

60°

8)

30°

30°)

60°

60° ) '120°'
Puc.6.12. Danuncel Hckaxeruii B LHIUHIPHYECKHUX TTPOCKLIMAX:
@ — PABHOBEAHKHKX, 6 — PABHONPOMEXYTOUHBIX; 6 — PABHOYIOJMIBHAIX



6.7.3. KnaccuduKanms no reoMeTpHH BCTIOMOraTe/IbHOH MOBEPXHOCTH

HasBaHus «WIMHIPUYECKUE», «KOHUYECKHE», «ITOMKOHMYCCKUE» U
«a3UMYTATBHBIE» MPOEKLUH JaHbL 0 BCIIOMOTATENIbHBIM ITOBEPXHOCTIM, C
[TOMOLIBIO KOTOPBIX OCYIUECTBIISICTCS MEPEXO] OT LUapoBOH MOBEPXHOCTH
3eMHOTO 3JUIMIICOMIA K IIOCKOCTH.

K yuaundpudeckum OTHOCSITCA TAKUE IMPOEKIIMH, KOTAA BCIIOMOrare/ib-
HOIt TOBEPXHOCTBIO CIYXKUT 60KOBas IOBEPXHOCTD LIMIMHAPA, KACATENbHOTO
K DJUTMIICOMY VI CEKYLUEro LTUIICOMNA K KOHUHeCKUM, KOTIa BCroMora-
TeJIbHO} TOBEPXHOCTBIO ABNIsIETCs OOKOBasi TOBEPXHOCTD KACATENBHOI0 N
CexyLUero KOHyca, K a3umymanbisiM, KOra BCIOMOTATe/IbHas MOBEPXHOCTH
KacareJpHasi WIN CeXylasl TUIOCKOCTb; K HOAUKOHUMeCKUM, KOTIa nzobpa-
XeHUE TIEPEHOCUTCST € MOBEPXHOCTU JUIMIICOMAA HA H60OKOBBIE BCIIOMOTIa-
TeNbHbIE TTOBEPXHOCTH HECKONBKMX KacaTeJbHBIX KOHYCOB, KaXIbit 13
KOTOPbIX [TOTOM Pa3BEPTHIBACTCS B ILTOCKOCTD (cM. puc. TT11— TI8, mpunox. 1).

[eoMETpUYECKOE TTIOCTPOEHNE HA3BAHHBIX TpoeKLHMii oTInYaerca 601b-
11O} HAIAIHOCTHIO.

JList TPOCTOTBI PACCYXIEHMI BMECTO IUIMIICOUTA TTO/Ib3YIOTCA LIAPOM.

6.7.4. Knaccuduxaums no Buay Kaprorpaguyeckoii ceTk

Takaa kiaccuduKalys sBISETCS Pe3yJIbTaTOM PasBUTHsL TCOPUM Kap-
Torpadgyueckux NpoeKUMi. B 3aBMCHMOCTH OT BULOB MEPUIMAHOB U ma-
pajieneil HOpMAIbHOM CETKU Kaprorpaguyeckue MPOEKUMH IEJIAT Ha
CIIeAYIOIINe KITacChl.

[uauHapHIECKHE NMPOEKUMH, DTO MPOEKUUM, B KOTOPbIX MCPHHAHDI
U306PAKAIOTCA PABHOCTOSIIMMU NAPALIETbHBIMU NPAMBIMH, & MAPAICITH —
NpSIMbIMM, MEPrIeHAMKYNSIPHBIMU K MepHIMaHaM (B obueM ciaydyae He
paBHOOTCTOALMMH). OHU BBITOXHBI LI N306paXEHUS TEPPUTOPHUI, BBITS-
HYTBIX BAOJb 9KBaTOpa. IIpMMEPOM sIBIAETCH HOPMANbHAA PaBHOYroJIbHas
LATMHApHYECKas rpoekisa Mepkaropa.

Konuueckne NpOeKUMH. DTO TaKMe MPOEKLUMH, B KOTOPBIX Mapajuien
11306paxaloTcsl AyraMi KOHLEHTPUYECKUX OKpYXHOCTei (IIpOBEAEHHBIX U3
OJ[HOTO LIEHTPA), @ MEPUAMAHBl — PAMUAILHBIC NIPAMBIE, PACXOMUALIMECS U3
OBILIIEro LIEHTPa TIPOBENEeHUs TTapajLieNell oJl YIIaMu, MPONOPLHOHATLHbL-
M pA3HOCTH JIOJITOT. B 3THX POEKLUSAX HCKAXEHNST HE 3aBUCAT OT JOJITOTHI.
TIpoeKuyy TIPUMEHSIIOT Ul TEPPUTOPUH, BBITAHYTHIX BAOJIb napasienci.
Kaprst Beeit Teppuropun CCCP cocTaBieHbl B KOHHUECKUX MTPOEKLIUAX
(#ampuMep, HOPMAIbHBIE PABHOMPOMEXYTOYHbIE KOHUIECKHUE MTPOEKILIUH
B.B. Kaspaiickoro u ®.H. Kpacosckoro).

A3UMyTAJBHBIE NPOEKUMH. DTO MPOEKLMH, B KOTOPBIX NApaliein —
[10JTHBIE KOHIIEHTPUYECKUE OKPYXHOCTH, MEPHIANAHBL — X PaInyChl, yIJIbl
MeX1y KOTOPHIMU PaBHbI COOTBETCTBYIOLIMM Pa3HOCTSIM JOJITOT (puc. 6.13).
OHM BbIFOAHBI LIS W306paXeHUs MATepUKOB, TEPPUTOPUH C oxpymIoi
xoHurypauueit. Kak npumep — noisipHas paBHONPOMEXYTOUHAs A3UMYy-
tanbpHas npoekuus IMocrend.
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Puc. 6.13. [TonoxeHne KacaTenbHbIX MIOCKOCTEN B A3UMYTANTbHBIX NPOEKLMSAX:
a — HOPMATBHBIX; 6 — KOCBIX; 8 — AOMePeHbIX

Hoauxonnyeckne npoexuun. 1o NpoeKUMH, B KOTOPHIX napajneisu —
4aCTH YT 9KCUEHTPHIECKUX OKPYXHOCTEH MAJION KPUBHM3HBI, BBITYKIOCTHIO
K 9KBATOpY, UEHTpPhI MPOBEAEHUSA KOTOPBIX PACMOJIOKEHBl HA CPELHEM
MepuianaHe. MepunnaHbl — KpuBble MaNoi KPUBM3HbI, BBUTYKIOCTBIO OT
CpeaHero mepuauaHa. Tonbko 3KBAaTOp M CPENHMiIT MEPHIMAH — B3aMMO-
HepNeHANKY/ISPHBIE TPSMBIE.

Ilcennonminnapuueckne npoexuss. Dto NPOEKIINH, B KOTOPHIX Iiapai-
€M — NapaJLIebHbIE NPAMBbIe (TPOMEXYTKH MEXIY KOTOPHIMU YMEHbILA-
I0TCA OT 3KBATOpa K TOJNIOCAM), MEpHMOMAaHBl — KPUBLIE JTHHUM, KPOME
CpeIHero.

Hcepnoxonmyeckue npoexumn, D10 npoekuuy, B KOTOPLIX TapaUiesid —
OKPYXHOCTH, CPEIIHHI MEPHAMAH — MpAMasi, TPOXOAALIAs Yepe3 UX OBLIHiIA

- UEHTp, OCTaIbHble MEPUIMAHBI — KPUBbLIE.

Ycnosusie npoexuuu, D10 NpoeKuMH, KOTOpbIE€ HE BXOAAT HM B ONMH
U3 TIEPEYHC/ICHHBIX Ki1accoB. [lapainenn u MepuanaHsl — KpHBbIe caMoro
Pa3TIMYHOTO BUAA.

@ B 3aBUCHMOCTH OT OPHEHTHPOBKH BCTIOMOTaTENbHON NOBEPXHOCTH (LWJIMHAPA, KOHY-
€4, IUIOCKOCTH, THONHKOHYCOB) H KapTOrpahMuecKoil CETKM B Ha3BaHMe [POSKLMM BHOCSTCS
TEPMMHBI: HOpPMaJTbHast, NonepeYHast, Kocasi.

6.8. Buibop kaprorpadmaeckux npoexumii

BeiGop knacca u Buma xaprorpadudeckoit NpOeKUUH OOYCIOB/IEH He
OIHUM, &, KaK MPABHJIO, HECKOJIBKMMH B3aUMOCBSI3aHHBIMH YC/IOBUAMM;

COLEpXAHHEM, HA3HAYEHHEM H CIIOCOGOM TMOJB30BAHUS KapTOii;

XapakTepoM HCKaxXeHHH, UX BEIMYMHON U pacnpeiefieHHEM B TIpesenax
KApPThI; :

BEJTMYMHOI TEPPUTOPHH, ee KOHDUIypaLHMeil | reorpacduyeckuM nojo-
XEHHEM Ha 3eMHOM lLuape;
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HEpPa3pBIBHOCTBIO U LENOCTHOCTbIO M300paXEHMs B3aMMOCBS53aHHBIX
reorpaguyeckux oObEKTOB,;

¢$bopMaToM 1 KOMIIOHOBKOM KapThi, €€ MaciTabom;

BHIOM KapTorpaduyeckoi ceTKu 1 H3o0paxeHus MOJI0CoB;

cepUYHOCTH 3EMHOM MOBEPXHOCTU U T. 1.

Mo Mepe yMeHblIeHUs MacliTaba 3HaueHHUe reorpaduueckux Tpebona-
HHUI K BBIOODPY IPOEKLIMIA BO3pacTaer.

CoziepXaHUeM, Ha3HAYeHHEM 1 COCcOGOM MOJIb30BAHNUS KapToit obyc-
7oBJieH BBHIOOP PaBHOYTONBHOM, PABHOBEIMKON WM IPOU3BOJIBHOM 110
XapaxTepy UCKaXEHMH NpoeKUns.

TIpou3BobHbIE MPOEKLMHK (JIEXAIIME B MHTEPBATE MEXIY PABHOYIOJIb-
HBIMU ¥ PABHOBEJIMKUMU) MOXHO MOAPA3AEANUTh HA PABHOIIPOMEXKYTOUHBIE,
¢ HeGONBILMMHU MCKAXEHUSIMU TUTOLLAzEH; ¢ HEOOIBIIMMU UCKAXKEHUAMU
VIJIOB.

6.8.1. BiusinHe coliepKanus KapT Ha BRIOOP MpOeKuHi

PaBHOBeNMKME MpoeKluy (61M3Kue MPOU3BOJIbHbBIE, C HEOONBIIMMH
UCKAKEHUSIMM TUTONIAziell) HCMOMB3YIOT JUISl COCTAB/IEHUs! KapT KIUMaTuie-
CKHUX, reo(pU3MYecKuX, MOYBEHHbIX, TEONOrHYECKUX, [e00OTAHUYECKHUX,
300reorpadM4ecKUX, HCTOPHYECKHUX, IKOHOMHYECKHX, 3THOrpagpuuecKuXx,
aAMHMHUCTPATUBHBIX.

. OtnenasHble KIMMAaTHYECKHE, FCOQ)MC!I/NCCKHC ¥ OKEaAHOMOTHYECKHE KapThbl COCTABSIIOT
B PaBHOYI'OJIbHBIX NMPOCKUHX. DTO 3aBUCHT OT MX Ha3HAYEHHs U cnocoda MoabL30BAHNUS.

PapHonpoMexyroyHble (61M3KHE K HUM IO HCKAXKEHHIO Tulouanei u
YIJI0B) NPOEKUMH NPUMEHSIOT st KapT obiereorpagpuyeckux, puanye-
CKHX, TUTICOMETPMYECKHUX, TeoMOPONOTHYECKUX, TEKTOHUIECKUX, MUTPa-
LMOHHBIX, NOTUTHYECKUX.

Takue yxasaHusi Mo BbIOOpY MPOEKUHH HE CIENyeT MOHMMaTb KaK
KaTeropuyHbie.

BeauuuHbl UCKAXEHUH HEMOCPEACTBEHHO 3aBUCAT OT pa3MepoB HU30-
OpaxaeMoil TEPPUTOPHH.

6.8.2. BriOop npoekuuii B 3aBHCHMOCTH
OT BeJMuHHB! (0XBATA) TEPPUTOPHH

Kaproi mupa. K MUPOBBIM OTHOCATCS KapThbl, nszo0paxaioliue BCIO
3eMHYI0 TIOBEPXHOCTh WIH OOJbLIYIO €€ YacTb. Ipoekuuy Wist MUPOBBIX
KapT MPHHAIEXAT K KJIAcCaM MPOU3BOJIbHBIX U PABHOBENMKHUX I10 Xapak-
TEpY MCKAKEHUM.

Penko vcnonb3yeTcs paBHOYTOJIbHAs HIWAWHAPUYECKAS TPOCKLMs Mep-
Katopa. ITo BUIy CETKH — 3TO NPEXIE BCETo MOIUKOHUIECKNE, TICEBI0LM-
JMHIpPUYECKHE M LWwIMHApHYecKue. LlnanHapuyeckue npoeKLuH, yToOh!
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YMEHBIINTD UCKAXEHUS B BBICOKUX LIMPOTAX, CTPOAT HA CEKYLLEM LMJIHH-
zApe. I'laBHble MaclITabbl y HUX COXPAHAIOTCS 110 napauiensaMm  + 30°.

Paamnuator kapTbi ¢ MHEHBIM pasMelieHHEM MarepUKOB BAOJb Ipsi-
MOJIMHEAHOTO 9KBATOPA, C LEHTPATBHBIM Pa3MeLLIEHUEM MaTEpPUKOB BOKPYT
CEBCPHOTO MOJII0CA U KapTbl HPOMEXYTOYHOTrO THIMA MEXIY JUHEMHBIM U
UEHTPAIbHbIM Pa3MELLEHNEM MATEPUKOB.

HauGosnee uacro npumensembie xaprei ¢ JuHeHHbIM pasmelleHHeM
MATCPUKOB COCTABJIAIOTCH B HOPMAIBHEIX IPOU3BONBHBIX MOAMKOHUYECKUX
npoexuusax THUUTAuK (apuantsr 1939, 1950 rr., BCD, OIrAM).

JInst MMpPOBBIX KapT ¢ LEHTPATbHBIM PACMONOKEHUEM MaTepUKoOB
TIPUMEHAIOT KOCBIE paBHOIIPOMEXYTOUHBIE a3UMYTANbHBIE NMPOEKIUH,
a I (pU3UKO-Teorpapuyeckux — NCeBAOA3UMYTANIBHYIO [POEKLIMIO
HHHHUUTAuK.

@ [lceBrounnuHIpHYCCKHE CHHYCOMIATbHbIE paBHoBenukue mpoekuun Kaspaitckoro
ITH YpMaeBa MPUMEHSIOT TOTbKO TOFAA, KOFHa HYXHO COXPaHSITh PABHOBE IMKOCTD fUIOLLATEH.

PapHoyronbHas umnuuapuyeckas npoekuus Mepkaropa st Kapt Mupa
[IPUMEHSIIACh 10 HENABHErO BPEMEHM, Ceyac OHA MpedHA3HAYACTCH VIS
MOpEIUIaBaHUs U OKeaHorpacgos.

Kaprel nomymapwii. 111 KapT 3anagHoro M BOCTOYHOTO nosywapui
TPUMEHSIOT MONEPEYHYI0 PAaBHOBEMKYIO a3UMYTAIBHYIO NPOEKIMIO JlaM-
BepTa; 119 KapT CEBEPHOTO M I0XHOTO Nofymapuit — HOPMaJIBHYIO paBHO-
TIPOMEXYTOUHYIO NO MEPUIAMAHAM a3UMYTAIBHYIO MPoeKLHMIo [octens; s
KapT MaTep1KOBOIO M OKEAHUYECKOTO MOJIYLIAPHIi — KOCYIO PaBHOBEJIUKYIO
a3UMYTAIBHYIO Npoekuuio Jlambepra. ‘

KapTei MatepuxoB (MX Kpymmbix yacreii), oxkeanos. [l1s Bcex Kapr
MatepuKoB (Kpome A3uu 1 EBpasuu), pacrnonoxeHHbIx MEXIY 5KBATOPOM
4 TIOJI0CAMH, IPUMEHAIOT KOCYIO PaBHOBENUKYIO a3UMyTATBHYIO POEKLIMIO
Jlambepra; ans marepuka Adpuxu (Ha sxkBatope) — MONEPEYHYIO paBHO-
BEIHUKYIO asuMyTalibHyIo npoekunio JlamGepra; mis Kapr ApKTuku U AH-
TapKTHKN — HOPMAITbHYI0 (NPAMYIO) PaBHOIIPOMEXYTOYHYIO 11O Mmepuana-
HaM asuMyTanbHylo npoekuuio ITocTens; misi OKeaHONOrMYECKMX Kapr
ADKTHKU U AHTApKTUKH — TpSIMYI0 PaBHOYTOJIbHY O (CTepeorpaduyecKylo)
A3UMYTAIBHYIO MPOEKUMIO.

® Kaptsi Asun B HacTosuLee Bpemsi, Kak NPABUJIO, COCTABISIIOT B PABHOBE/HKOI
MIPOCKLMH, MOMY4YeHHON adPUHHBIM 11peoBpa3oBaHKeM MCXOXHON — KOCOH, paBHOBEAMKOI
a3UMYTAILHOMN nipoexuuu JlamGepra. Kaptel EBpasuu cocTapasior 8 TIPOM3BOJILHOMH TPOEKLIMK
LOHHUUTAuK, noayyeHHoi annpoKCUMAaUMeR 3CKH3A CETKH CTENEHHBIMY NOIUHOMAMH IBYX
TEPEMEHHBIX — WHMPOTHI M ZONTOTL. Takast Xe MPOEKLMst NIPUMEHSIETCS TSt KapT ¢ COBMecT-
HBIM U300pakeHHeM Ha OAHON KapTe CesepHoit u HOxHoit AMepuky.

Kaprorpaguueckue npoexuun ans kapr okeanos. B BbIBOpe. Kaprorpa-
duyeckux npoexumit GoMBIIYIO POITL UIPaET BETHUNHA HCKAKEHMI Onnako
STOT MPU3HAK HE BCErla sABNACTCH pelalomtnM. [IpUXOTUTCS yuUTHIBATS
reorpacuieckue TpeGOBaHUS K LIEIOCTHOMY H30BPaXeHHIO B3aHMOCBS3aH-
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HbIX 06bexToB (Tuxuit ¥ VHauicKyil OKEaHBI), @ TaKKe KOH(Urypammio
o6beKTa M ero reorpaduyueckoe nojcxeHne Ha 3eMHOM LIape.

Kaptet Tuxoro W MHIMHACKOTO OKEaHOB COCT2BIAIOT B HOpMAJTBHOMN
MPOU3BOIBLHOM TMCEBAOUMIMHIPUYECKON (cuHycOMAATbHON) MPOEKLUH
H.A. Ypmaesa. Ona TsiroreeT Goiblie K PaBHOBEIMKMM MPOCKLMAM, TaK
KaK 31ech HeGoble HcKaxeHust Towaneit — no 30 %. Usoxonbl nosTo-
PAIOT OYEPTAHMS OKeaHa.

KapTh! ATIAHTHYECKOTO OKeaHa COCTAB/SIOT B [TOMEPEeHOJ POU3BOIIb-
Hoil ¢ opanpHBIMK n3okonamu npoexuny IHUNUTAuK (nceprpoasumyraib-
HoIt), coBMecTHOe U306paxeHue ATIAHTIIYECKOTO U Ceseproro Jlenosu-
TOTr0 OKEAHOB — B KOCOM.

W30K0NbI B TIPOEKIIMM TAKKE COOTBETCTBYIOT CXEMATHYECKOMY OuepTa-
Hu1o BonHoro Gacceitta. Kapret CepepHoro JIeIoBUTOrO OK€aHa COCTaBIsAI0T
B HOPMATBLHOI1 PABHOYTONBHOMN a31UMyTaIbHON NPOEKIMH (cTepeorpaduue-
CKOW).

Kaprorpaduieckue MPOEKUHH AN KApT CHI, ero yacreii H AJf Kapt
3apy0eXHbIX rOCYJapCTB. YUUTHIBAsI PA3MEPbI TEPPUTOPUH CHT (npots-
JEHHOCTb TEPPUTOPHUH T10 JOJATOTE B 1Ba pasa Gosiblle, YEM 110 UIMpOTE) U
ee KOH(MUTIypaLUIo, KapThl BCEN TepPUTOPUH CHT cocrasnsior B HOpMajib-
HBIX KOHUUECKHMX TIPOEKLHAX ¢ ABYMS CTAHIAPTHBIMY NapaLIe/sIMU, OTIN-
YAIOLLUKCS TPOCTOTOM CETKH, IPUEMIIEMbIM U JOCTYITHBIM pACHpecIeHHEM
MCKaXeHUit no kaprorpadbupyemoil Tepputopun. K HUM OTHOCATCS HOp-
MAJIbHBIE PABHONPOMEXYTOUHBIE TIO MEpPHIMAHAM KOHMYECKUE NPOCKUMH
B.B. Kaspaitckoro u @.H. Kpacosckoro. Hapsiaty ¢ IOCTOMHCTBAMU 3THX
MpOEKIHMil B HUX €CTb CYLIeCTBEHHbIe HENOCTaTKH (ceBepHblil NONIOC He
uzobpaxaeTcs B PaMKax KapThl, Kaprorpaguyeckas ceTka He Mepelact
BHeyaT/AeHNe 1ApooOpasHoCTU 3eMau U T. &.), MOITOMY Ui HA4albHbIX
uikonbHbix kapt CHT cefiyac npuMeHAIOT KOCYIO MPOM3BO/bHYIO LMIMHI-
puueckyio npoexuuio M.Jl. CosoBbeBa 1 NPOM3BOJIBHYIO YCIOBHYIO TIpO-
exumnio UIHUUTAuK ¢ cummerpuyeckoii cerkoit B.M. bornxckoro. Kaptsl
kpymHeix yacteit CHT, pecnybnuk, Kpaes, obnacreif, Tak Xe Kak KapTbi
3apyGexHBIX rOCy1apcTs 1 obnacredl AHATOTMYHOTO pasMepa TeppuTopuy,
CTPOST B HOPMAJIBHBIX PABHOYTOMbHBIX M PABHOMPOMEXKYTOUHBIX KOHU-
YecKMX MPOEKUUAX C JBYMS CTAHAAPTHBIMU Mapajuie/siMH. Mpu atoM
YUUTHIBAIOT KOH(UIypauuio TEPPHUTOPUI U PACTIONOKEHNE e¢ Ha 3eMHOM
wape. Tak, wisi 0630pHBIX ¥ AAMUHUCTPATUBHBIX KapT obnacreil U pailoOHOB
Poccii, 3apy6eXHbIX FOCYAApCTB, WMEIOLIMX MPOTSHKEHHOCTD MO J0ATOTE
He Gonee 9°, IPUMEHSIOT PaBHOYTOIbHYI0 LWIHHAPUYECKYIO [IPOCKLHUIO
K. laycca. Eciu pasMepsl TEPPUTOPHH 110 A0JITOTE Gosblie, YeM Mo HIUPOTE,
M OHA PACTONOXEHA HE TOJNBKO B CPEAHUX, HO U B BBICOKMX M HU3KUX
ILIKPOTAX, TO CJe/yeT BbIGUPATh HOPMAIBHYIO PABHOYTOBHYIO NPOEKLMIO.
Jviup 11l TeppUTOpPHMit, BHITSHYTBIX BJOJIb 9KBATOpPA B Npelie/ax nosica no
wupote + 10°, NPHMEHSIIOT HOPMIBHYIO PABHOYTONIBHYIO LIMTHHAPUIECKYIO
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npoekumnio Mepkaropa. Korna mporsikeHHOCTb TEPPUTOPUM IO LIHPOTE
Gonblue 20—25°% a no aonrore or 10—20° (KpacHospeKHit Kpai), To chaenyer
MPUMEHATE PAaBHOYTOJNBHYIO [OMNEPEYHO-UMIMHAPHYECKYIO MPOEKLIUIO
Mepkaropa.

6.9. Kaprorpadmyeckue npoexuuu mis KapT Mupa

6.9.1. Hopmanbnas paBHOYrobHAS HMAHHIPHYECKASN
npoexuua MepkaTtopa

Hunepnannckuit yuensiit — maremaruk u xaprorpac Tepapa Mepkarop
(1512—1594) ponuncs B r. PynenbMann Heganeko or AHTBepIieHa. Yuucs
B yHuBepcutere JlyseHa, crapeiiiem yue6HOM 3aBeneHuu Epponbl. Mep-
KaTopy MEpBOMY YAATOCH BBIYUCIUTD TOYHBIE KOOPAWHATHI MArHUTHBIX
fOTI0COB 3eMJIH, cocTaBuTh Kapty Dmanmpuu. Ero o6umpHsIil Tpyx 1o
reorpagun MO3BONUI W3ATh NOCKE ero cMepTH atiac u3 107 kapr. Mep-
KaTop paspaboTan HECKONBKO CHOCOGOB MOCTPOEHHUS [PafyCHOMH CETKH S
reorpayeckux KapT. 31ech paccMaTpUBaeTcsl MPOEKUMs, HOCSINAS ero
UMA U JOXUBIIAST 1O HALIUX OHEH.

B aroil npoekunu cosnaBanncs MupoBeie KapThl. Ceifyac ee HCIONb3YIOT
AJlsi MOPCKHMX HaBMIAUMOHHBIX KapT, JOKCONPOMUS 3lech M306paxaercs
NpsAMoii JuHuel. B mpoekuun nocrasieHo BaXHOE ycioBUE m = n, T. e.
yCJloBHE PaBEHCTBA MaclITaboB [0 MEpPUAHAHAM M TapautesM (YcloBHe
PaBHOYTOJIbHOCTH). A 4TOOBI COXpaHUTh MaciITab 1o MepUAHAHAM M Ma-
paensM, Mepkatop MCKYCCTBEHHO YBETMYMI OTPE3KM MEPUIMAHOB
YBEMTUYEHNUEM LUUPOTHI, T. €. pasasuHyl napauienu. [lostoMy macuirab B
Moboi TOYKE M HaNpaBIeHUM OJMHAKOB. DIUIMIIC MCKAXEHHII BO Bcex
MeCTax KapTbl M300paxaeTcss OKPY>KHOCTBIO. JINHUS HYIEBBIX MCKOKEHUI —
akBarop. C yoaleHUeM OT 3KBaropa K IIOMI0CAM MCKAKEHHUS UIMH U
nomanei HapacraT (Ha mapauieau ¢ wuporoil 60° m=2, P=4). B
BBICOKMX IUMPOTAaX UCKAXEHUs JUIMH M IUTOLLAZeH CUIbHO HapacTaloT. Ha
napasnein 80° uckaxeHus Bospacraior B 30 pa3. [pennanauns Gonblie cBoeit
AeUCcTBUTENbHOH Tutowany B 14 pas. [Tomoc HaXomuTest B GeCKOHEUHOCTH
W paBeH 3kBaTopy. HUKAKOro 1oao6us He COXPAHSIOT MOJSPHBIE CTPAHBbI
ApKTUKa U AHTapkTuaa (puc. 6.14).

I'padmyeckuii cnoco6 nocrpoenns xaprorpaduueckoii npoexumn. I'pa-
¢uyeckoe nocTpoeHue NPOEKUNK pa3GepeM Ha KOHKPETHOM MpUMepe.

V 6.4. TlocTpouTb HOPMAIBHYIO PaBHOYTOJNBHYIO IMIMHAPHYECKYIO
npoekunto Mepkaropa anst kaptel MHIoHe3uun B maciura6e 1 : 10 000 000 ¢
HACTOTOM CeTKU A = AL = 5% @p = 0°%; N = @5 = 25% A, = 120° A, = 100°,
}\.0 = 140°,

Imansi nocmpoenus:

1. U3roToBneHHe MakeTa KOMMOHOBKH KapThbl.
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P u c . 6.14. ITocrpoeHue xaprorpadpuyeckoit ‘CeTKM B HOPMAIbHOI PaBHOYTONBHON
LWIHHIpHYecKoil npoekuun Mepkaropa

2. BerucneHne 3HaYEHHH OTPE3KOB MEPUAMAHOB M Tapajliesieil Mo
KapTorpadpuyeckuM TabaMuaM.
3. CocrapieHHe cBOJHOM TabnuLbl AAHHBIX IJI1 MOCTPOCHUA.

4. TlocTpoeHHe 1 BbIYEPYMBAHHE KapTorpaguyeckoi CeTKH Ha BATMAHE.
5. MoOHTaxX ¥ COCTaBJICHUE KapThl.

MU3roToBneHne MakKkeTa KOMMNOHOBKH Kapr.
OOGBNHO MaKeT KOMIIOHOBKH [IPOEKTUPYIOT Mo Kapre, 6113Koii no Macui-
Taby 1 MPOEKLMH, WK BLYEPYUBAIOT B MPOM3BONbHOM MactuTabe. Ha Hero
HAHOCAT KpajiHue MepUIuaHbl U NapauUIeNH, OrpaHHYHBAIOILNE TEPPHTO-
pUIO, B 3aJaHHOM YacToTe MPOMEXYTOYHBIE MEPUAMAHbl M MNapajuIeny.
YKa3bIBalOT CpeAHUil MEpUIMAH U CTAHAAPTHbIE NMApaJji/ieNid, OPHEHTUPOBKY
CEeTKH OTHOCHUTENIEHO PAMOK, BHI pamoK H T. 1. (puc. 6.14).

BroiyucneHue BeJHMYUH OTPE3IKOB MEpUIUAHOB
M napannenei no xaprorpabudyeckum Tabau-
nam. Io kaprorpaduyeckum Ttabmuuam A.B. leapimuHa (mo ammacy
164



yuuTenei) BBIMUCIAIOT pa3Mepbl AT B 5° 110 MEPUAMAHAM U MApAUIEIIM.
Hnst nyr napanneneift ycTaHaBNMBAIOT Yepes Kaxiple 5° MO IUMPOTE HX
OTKJIOHEHHs OT Ayru B 5° mo 3KkBaropy (556605,0). s Ayr MEpHANAHOB B
5° ot aKBaropa 1o KpaiiHux napanieneit (30°) BBOAT MOCTEAOBATENBHO
NOMNpPAaBKH 32 HCKAXEHHE NapaieNei, T. ., YToObl ceaaTh paBHOYTOJILHOE
“300paKEHUE B KOXKIOH TOYKE MPOEKLMHM, BHITOMHSAIOT YCJIOBHE: HA KaKHe
BEJIMYUHBI YBEIMYUBAIOTCA AYry napauiesieit B 3aBUCUMOCTH OT IIHPOTHI,
Ha TaKue Xe BeJUYHHbI YBEIUUUBAIOTCA OTPE3KH MEPUINAHOB.

CocrtaBneHue cCBOOHON TaGAMUB HAaHHBIX AJId
MOCTPOEHHU A . Borduc/IeHHe pa3THYHBIX JaHHBIX B KapTorpaduyecKux
MpoeKUUAX, GOpMUPOBAHUE UX MO OTAENBHBIM [TOKA3aTENSIM U CBEHEHUE
BbIYMCIEHUH B TabnuLbI — He Kakoe-TO ¢opManbHoe Aeno. Tabmuirs!
TMIOMOTAIOT OBICTPOTE M NPaBUILHOCTH BHINOJIHEHUS PA3TMYHBIX ONEPALIUiA,
BbISIBICHUIO 3AKOHOMEPHOCTEH M KOHTPOJIO 32 IIOCTPOEHHEM.

@ Pasmep ayru B 5° 110 skBatopy = 556605,0 M, B MactTabe Kaprhl = 5,57 cM.

[TocTpoenue u BeYepyuBaHue KapTorpadu-
YeCKOH ceTKU Ha BaTmaHe. Ilocne NOAroTOBKM TabnuLbl
VCXONHBIX NAaHHbIX HAHOCHTCA KapTorpaduuyeckas ceTka B CleayiOLien
NOCJIEA0BATEILHOCTH:

NPOBOISTCS KapaHAAIUOM (CHHEH TyLublO) B B3aUMOTIEPITEHANKYJIAD-
HbIE JIMHUN: CPEAHHH MepumuaH U sksarop. Ilo 3kBaTopy mapamiensHo
CpeiHEMY MEpHINAHY Yepe3 IPOMEXYTKH, paBHble 5,57 cM, HaHOCAT paB-
HOCTOSILLIUE APYT OT APYra MEpUIHaHBI;

HaHOCATCS] HEPAaBHOOTCTOSLINE NApAILIENH, NEPIeHIUKYIAPHbIE Cpefl-
HEMY MepUIUaHy, 4epe3 MPOMEXYTKHU, YKa3aHHbIE B Tabn. 6.2;

BBIYEPYHMBAIOT PAMKH, OCYIUECTBISIOT OUUGDPOBKY MEPUIMAHOB U Ia-
payeneit, opopMIIEHUE. ’

Ta6auya 6.2 Tabnvua ZaHMBIX KIS NOCTROCHAA NPOEKUHH

Ulupo- { Dmmua nyru | Hekakenus | Uckaxenus | Hinpora Pasmep ny- | Pasmep ny- | Pasmep ny-

Ta, napauIeN | no oTHowe- | no otHowe- | ¢, rpag. | TMBS5°no | B 5o | ruB5° o
rpa. BI%M HUIO K iyre | HHIO K nyre MEDHIUaHY, | MEPUAMAHY | MEPHIUAHY
B 1° na 2k- | B 5° Ha K- M ¢ yuetom | B Maciutabe
Batope, M | Batope, M MCKaXEHMIT
(no napan-
JIeSH), M
0 111,321 0,00 0,00 0—5 552,893 554,998 5,55
5 110,901 421 2105 5—10 552,984 561,384 5,61
10 109,641 1680 8400 10—15 | 553,144 571,989 5,72
15 107,552 3769 18 845 1520 | 553,386 586,746 5,87

20 104,649 6672 33360 | 20—25 | 553,699 605,544 6,06
25 100,952 10 369 51845 | 25--30 | 554,091 628,256 6,28
30 96,488 14 833 74 165
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MoHTaX M cocTaBieHHe KapTsl. OObMHO reorpagu-
yeckasi KapTa COCTaBIsieTcs 110 KapTaM 6oJiee KpynHbIX MacuiTaboB, KOTO-
pble nyreM doTorpadupoBaHKs YMEHbBLIAIOTCSA 10 MACLITaba COCTaBIIsIeMOM
KapThl. I3roTaBIMBaloTCsl yMEHbILEHHBIE CHHME CBETOKONMU Ha BaTMaHe,
KOTOpbIE TIOC/E COOTBETCTBYIOIEH MOATOTOBKY MO MAEHTHYHBIM TOYKAM
KaprorpadupyeMoit OCHOBBI M CHHMX CBETOKONUil MoHTHpyloTca. [locie
MPUEMKHM KA4YecTBA MOHTAXa COCTABJIAIOT IO CHHEMY Clielly CBETOKONMUM
BCEX A/IEMEHTOB CONEPXKAHMIA KapThl B COOTBETCTBUM C UHCTPYKIMSMM 1O
COCTABAEHUIO KapT Pa3HbIX MAclITa0oB.

Boiie 6bia paccMoTpeHa mnpoekuusi MepkaTopa Ha KacaTellbHOM
LWJTMHIpE, TIE Napa/uie/ib KacaHus 6bl1a BeIOpaHa Ha 9KBaTope nocepeanHe
11306paXaeMoiil TEPPUTOPUM B HaMeHbLIEM MaciuTabe, paBHOM e€IMHHULIE.

Yacto mpoekiuss MepkaTopa TNpUMEHSIETC Ha CeKylleM LMJIMHIpE.
3nech OOHA M3 Mapauieneit BBIOMpaeTcss B OIHOM cjlyyae MoOcepequHe
TEPPUTOPUM, PACIIOJIOXEHHOH 110 OIHY CTOPOHY 3KBaropa (IIpU 3TOM
HaUMeHbLIMI MaciuTad Ha 3KBarope n < 1), B ApPYyroM ciy4ae 33jIal0TCs
KpaifHue IMpPOTLI TEPPUTOPUH M CTABHUTCS YCIOBHE My = ny = |

@ Mopckie HABUTALMOHHBIE KApThl COCTABNAIOTCS B KPYMHBEIX MacllTabaX, Ha HuX
yKasbiBaeTcsl JIMHENHBIA MacluiTab. Ero pojib BBIMONHSET 3anafHas WM BOCTOYHast paMKH
KapTHI (MEPUIHMAHbL), pa3bUTHie Ha MUHYTSI 110 LiMpoTe. KaxXnast MUHYTa paBHa MOPCKOii MuIe
(1852 M). MickoMoe pacCTOSTHUE ONMpEAeIAeTCA LWMPKYJIeM MEXIy AByMs1 TOUKaMH 110 npsiMoit
(JIOKCOAPOMHHM) B MUHYTaX PaMKH.

MareMaTHYECKHii CIoco0 BhIYMCJIEHHS Y3JOBbIX TOYEK Kaprorpaduye-
CKOIi CeTKH UMIHHIPHYECKMX MpOEKumil. Y3710Bble TOYKH CETKU VIS Kaca-
TENBHOTO M CEKYLIEro LIMIMHAPA BBIYMCISIOT Mo QopMmynaM, NMpeacTas-
JIEHHBIM B Tabn. 6.3.

Ta6auya 6.3 Tabauua BLNUCIEHREN Y310BBIX TOYEK CETKH A/11 KacaTeJbHOTO M ce-
Kyliero ILTHHAPA

st KacaTebHOTO HIMHAPA Tns cekyliero HHIMHAPa
Xapakrep X Y Xapaxrep X Y
UCKLKEHM#H UCKKEHHH
paBHO- _ Ag® _ A paBHO- _ Ap> _ AR°
x=2nR=2  |y=2nR x=2nR2- |y =2nR=>"-coso
TTPOMEXY- 360° 360° |TIPOMEXY- 360° 360° '
TOUHBIE TOYHbIE
aBHO- = i o ABHO- o
p x=Rsing y= 2nRAX p y= 2nR—MD COoS(,
BEJIMKUE 360° | BEIMKHE 360
- _ ) o - _ @ o
paBHO- | x= Rintg (45° + 5) y=2uR Ar PaBHO- |x= Rintg (45° + 5) y=2R Ak cosg,
YIONBHBIE 360° {YTO/IbHBIE 260°

Jlist mepexofa OT HaTypalbHbIX K AECATHYHBIM JiorapupmMam L0JDKEH
6bITh BBEIEH MOIYIb rnepexona mod = 0,43429448. Torna

Intg (45° + %)
- mod '
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KoopanHathl y3/0BbIX TOYEK BBIYUCISAIOT MO GopMyIe

x=RK: y=2mRY .
360

Boruncnssem Tabmuuty 3sHaveHuit K B 3aBUCHMOCTH oT ¢ (Tabin. 6.4).

Ta6aruya 6.4 Tabauma ssraacnennii K g ¢

@° K o0° X ¢° K @° X ¢° K ¢° K

0° | 0,000 20° 0,265} 35° 0,549 { 50° | 0,881 65° 11,317 | 80° | 2,028
10° | 0,087 { 25° (0,356 40° | 0,693 | 55° 1,011 | 70° | 1,506 | 85° | 2,436
15° | 0,175 | 30° {0,451 | 45° ] 0,763 | 60° 1,154 | 75° | 1,735 ] 90° | 3,131

6.9.2. Ilpon3sBonbubie nonnkonnyeckue npoexunn ITHUUTAnK

OCHOBHO! HEIOCTATOK KOHHYECKMX MPOECKLKH HA KacaTeqbHOM WIH
CEKYLUECM KOHYCE TOT, YTO [JIABHBIH Maciutal y HUX COXpaHAETCS 10 ONHO#
Wi IByM napajuteaM. Ytobsl coxpaHuTbh MacuItab Ha Bcex napajiensx
TEPPUTOPUH, HYXKHO KapTOTrpapu4ecKyro ceTKy 3eMHOTO Ilapa MepeHecTH
Ha HECKONbKO KOHycoB. [1oaToMy Takue NpoeKIHY HA3BIBAIOT HOAUKOHUYEe-
ckumu (MHozokorycromu). Cpeli MHOXECTBA ITOJIMKOHMYECKUX POEKUHIA,
paspabarsiBaembix IITHMHUTANK, HauGonee wupoxoe pacrpocTpaHerue
TIOMTYYHIM CREAYIOLME X BADUAHTEHL: :

nonukoHuyeckas rnpoekuus IHUUTAuK, sapuant 1939 r.;

noiukonuyeckas npoexuust HHUUWUTAuK, sapuanr 1950 r.;

nomikoHuyeckas npoexuus HHUUTAuK, sapuanr BC3;

nonukonnyeckas npoekuus HHUHWUTAuK, papuanr OTAM.

Bce oHM mpoM3BONBHBIE MO XapakTepy UCKaxeHWil. PaccMoTpum u
cpaBHUM nonmrkoHuueckue npoekuun LTHUHNTAuK apuanros 1950 r. u
BC3.

Honukonuyeckas npoexuua UHUUTAuK, Ba-
puaHT 1950 r. (puc. 6.15). Mpoekuus paspaborana npod. I'A. T'nus-
OyproM. B aToif mMpoeKUMM M3HAIOTCA: MONMTMYECKAs KapTa MHpa B
reorpaM4ecKoM aTiace y4YuTeNneidl CpeIHeEl ILKOJbI, MUPOBBIE KApThl B
amace 3apy0exHbIX CTpaH, KOHTYPHbIE MMPOBbIE KApTHl.

Bonbluas yacTh TeppuTOpHii MHpa B NPOEKUMM PACIIONATAETCS MEXIY
PaBHOMPOMEXYTOYHBIM U PABHOBETMKUM M3006paxeHussMU. TIpuyeM coor-
HOLLEHHE HCKAXEHWA YIIOB M IUIOINANEH M3MEHsIeTCs, TO NpUbIMKas
1300paXeHHE K PABHOBEIMKOMY, TO — K PABHOIIPOMEXYTOYHOMY.

DkBarop u cpeaHnit mepuanad 30° — B3aMMONEpPIEHAUKYIISIPHBIE TPS-
Mble. OcTanbHble MEpUIMAHBI — BBIMYKJIble KPUBbIE OT cpeqHero. Ilapan-
JIENIU — AYTA 3KCHUEHTPUYECKUX OKPYXHOCTEH MAaloi KpUBH3HBI, HEHTPHI
U1 IIpOBEJIEHHs] KOTOPBIX PACHONOXKEHBE HA CpelHEM MEPHIMAHE UM Ha
ero npogonxeHuu. [apamnenu neasar cpeaHuii MEpHANAH Ha paBHBIE YaCTH.
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Puc.6.15. MupoBasi KapTa B POM3BOJILHOMK MOMUKOHNIECKOH
npoexunu HHUMUTAuK, Bapuanr 1950 r.

Bce mapamnenu, BKIIOYAs SKBATOP, TAKXKe AENATCA HA paBHbIE YacTH.
Macluta ITHH coXxpaHseTcsl IOCTOSIHHBIM Ha Kaxnoit napauieny. Tonbko
Ha napauieNsx ¢ wuporoi + 48° rnaBHBINA MacwiTad JUIMH PaBeH eIMHULE.
B MeHbIIMX LIMpoTax Macwitab HIMH menblie rrapHoro (mo 0,82), B
BOJIBIUMX LIMPOTAX —— OH OoJipllie IJIABHOIO M BO3pACTaeT K MOJIOCY A0 .
CaMm 1oT10¢ B paMKY KapThl He BKJTIoyaeTcs M uobpaxaercs ayroi. CpenHuit
MepUAMaH, B OTJINYME OT APYTMX BApUaHTOB, Beerna paBeH 30°. Takoi BuIGOp
no3ponsier uzobpaxats Espasuio 6e3 oraeneHus YyKoTCKoOro rojyoctposa.
Mo cpenHeMy MepuavaHy Maciutad JUIMH paBeH €IMHHIlEe, HA OCTAIBHBIX
MepuaraHax Maciutab miuH Gonbile eaMHHLBL. [Tpoeknus BHITOAHO H30-
Bpaxaer teppurtopuio CHI' ¢ MEHbIIMMM HCKROKECHHAMH, YeM Ipyrue
Teppuropud. TOUKU HYNEBbIX UCKAXKECHUN PACIIONOXEHbI HA CpeHEM Me-
puauaxe, Ha uupote < 48°. OyepraHus M IUIOLIALH MaTepPHMKOB 3aMETHO
HapyluanTcsa. MakCUMYM MCKaXeHUMH OuepTaHMi U YIIOB MPUXOAUTCS Ha
npunosspHsie cTpaHsl: CesepHylo AMepuKy, I'peHianauio, Aurapkruay (c
uuporoil Gonee 70°). HaumeHbluee UCKaXeHHe MaoLianei B ueHTpe Ad-
PUKM, B TO BpeMst KaK Bcsl ruiomianb AQpuku Haubonee UCKaxeHa (3Ha4u-
TENbHO YMeHbllIEHa). JIMHUA HyJIeBbiIX HCKXKECHUH TUIOIAAEH repecekaer
CpelHMl MepUAMAH Ha 1UMpoTax < 48°, mpeicTamiseT cobod MOYTH Ipa-
BWJIBbHBIN 2Jutumc (puc. 6.15).

Tlommkonmueckas npoexuns ITHUUTAxK, sapuant BCD (puc. 6.16).
B naHHO# MpOEKLMHU M3NAIOTCH KapThl B yyeGHoM atiace Mupa, MHpoBbie
KapTsl B Bonbwioii coserckoit sHuMKmoneany (bC3), creHHbie NONUTHYE-
CKHeE KapThli, MUPOBBIE KJIMMAaTUYEeCKHE, MPUPOJHLIX 30H.
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Puc. 6.16. MupoBas kapTa B IPON3BOILHO# NONHKOHHYECKO! npoekumn HHUUTAuK,
BapuanT BC3, ¢ naokonamu Macwiraba nnowancit P (@) v HauboasLwero HCKaXeHUs
yrioB o (6)

[Npoekuus 3aHMMaeT cpenHee Mecto MEeXIy PaBHOYIOJbHOIH U paBHO-
BEJIMKOM, T. €. ABJISIETCH [POU3BONBHOM. DKBaTOP U CPEAHUI MEpUAHAH —
B3aMMOIEPNEHANKYIAPHBIE NPsiMbIe. OCTaNbHbIE MEPUANAHBI — BbINYKJIbIE
KpUBBIE OT cpenHero. [Mapainenu — nyru sKcueHTpHUeCKx OKPYXHoOCTei
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MAJIONH KPUBM3HBI BBIMYKJIOCTHIO K 3KBaropy. LIeHTpBl Uit MPOBEACHHUS
rapauieNneit pacnonoXeHsl Ha CPeHEM MEPUANAHe MM Ha eTo NPOJLOJIKE-
HUM. MepuavaHbl AeJAT Bce Napajiesid, BKIoYas 3KBATOp, Ha PaBHBIC
yacty. [lapaienu OAensT cpelHUA MepHinaH Ha HepaBHbie YacCTH, OHU
BO3PACTAIOT OT 3KBarTopa K mojrocaM. Kaprorpapuyeckas ceTka o4eHb
rnioxoxa Ha BapuaHT 1950 . [IBe TOYK# HyJI€BBIX MCKOXEHHHA PACIIONOKEHbI
Ha CpeJHEM MepuaMaHe ¢ wiMpotodl + 53°. [aBHBIA Macilutab JIMH
COXpaHsIeTCsl 110 NapaUIeNsiM C LIMPOTOH 45°. Macwtab IiuH 1o 3KBaTopy
memble Ha 20 % rnasHoro. [onoca n306paxaoTcs Ayroit ¥ B paMKy KapThl
He BKloYaloTcs. McKaxeHHWs OYepTaHWH U YIIOB 3HAYMTEJIBHO MEHbIUE,
yem B Bapuante 1950 r. Haubosblume MCKaXeHMs! OYePTaHHMH W yIIOB
TIPUXOASTCS TAKXKe Ha MPUIIONAPHBIE TEPPUTOPHH U B yIIaX paMKH. Junus
HyJIEBBIX MCKAXEHMUI TOXe JUIMIIC, HO Bostee BBITSIHYTBIiA 110 OOJIBILEH OCH,
nepecekaeT CpeIHUt MEpUANAH Ha LUMPOTaxX + 40°, a aKBaTOp HAa JOJITOTaX
+ 140° ot cpendero MepuanaHa. B npoeKUMH CHIBHO MCKaXCHBI: J0XHAL
yacth HOxHoit AMepuky, YykoTka, Asicka, I'pennanuus, CeBepHast Ame-
prika. Mcxaxenune yrnos go 50°. Matepuku, pacriofOXeHHbIC BOJIM3H OT
sxBatopa (Adpuka, JOxHas AMepuka, ABcTpanus), 3HaYUTEJIBHO CXATbl
[0 JOJITOTE W PACTSIHYTHI Mo wupoTe. OIHAKO ovyepTaHust AGPUKH HCKa-
JKeHbl MeHblile, yem FOxHaa Amepuka u Ascrpanus. IIpoekuus niaoxo
cOXpaHseT IJollan1 MaTepukos. Hampumep, muiomans Tpexnanauu mnpe-
BBILUAET JAEHCTBUTENIBHYIO B TPH pasa.

OCHOBHBIE PA3TMYMsT PACCMOTPEHHBIX MIPOEKLMIA CaeayloLLMe:

cpenHuit mepuanan B sapuante 1950 r.— 30°% B BCO — 40°;

cpenHuit MepuauaH B BapuanTe 1950 T. menurcs mMapauleiIMK Ha
pasHbIe TpoMeXyTKH. B Bapuante BCD MepunMaHHbe POMEXYTKH BO3-
PacTaioT K MOJI0CaM;

TOYKW HYJIEBBIX HCKaXEHUI PacmofoXEHbI Ha CPEHEM MEPHAMAHE, HO
HA PasHBIX WHPOTAX. DIUTMICH MCKAXEHUH MMEIOT PA3NTN'iHYI0 dopmy;

OTCIOfa PA3HAs BEMMYMHA W PACTPENeIEHHS HCKAKEHNH. Bapuaut BCO
JIyYlE COXPAHSET OYEPTaHUsl, HO XyXe — IUIOLUANH.

Tpadmueckuii cnocod NOCTPOCHHA KAPTOrPaPHICCKOH CETKH B NOJIHKO-
HHYecKOi npoexiuu. CyIECTBYeT HECKOIBKO CIIOCOOO0B IOCTPOEHHS MMOJIH-
KOHMYECKMX TMpoeKumi (Kak u ApYrux kiaaccos). OcTaHOBMMCH Ha
rpadyeckoM crocobe NoCTpOoeHUA KapTorpadMyecKux ceTok, Kak Haubo-
Jlee MPOCTOM U TIOHSATHOM. :

V 6.5. MocTpouTsb rpaduyeckiuM crocobom KapTorpaguyeckyio ceTky
B NPOM3BOJIbHON MOJUKOHMYECKOW MPOCKUHH IIHUHNTAuK, Bapuant
1950 r., Ha pparmeHT KapThi Mupa B Macuutate 1 : 50 000 000, c yacToToi
ceTku A = AL = 10 °, orpaHuMYeHHOH MepuIMaHaMH 50 u 110° 1oxHas
napaniens pasHa 40° (puc. 6.17).

@ [locneoBaTeBHOCTD TIPHEMOB TIOCTPOEHMS UISL BCEX TOC/IEAYIOLIMX pACCMATPUBAC-
MbIX TIPOCKIMI GyaeT MPUMEPHO Ta Xe, Kak M [PH NIOCTPOEHNN POCKLKMH Mepkartopa, HO ¢
HEKOTOPBIMM JOMONHUTEBHBIMY ocoGeHHOCTAMM. Harpumep, Apy1 NoCTpOeHHH Kaprorpadu-
YeCKHX CeTOK Wil KapT, OXBATHIBAIOWMX CPABHMTENBHO GONBIIYIO TEPPUTOPHIO B MENKMX
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MacluTabax, B KOHHYECKHX, a3UMYTAIbHBIX, NOTHKOHWYECKHUX U APYTUX MPOEKUMSIX HCITIONb-
3ycTCs «BCIIOMOTaTeNbHAS OKPYXHOCTb», MPEACTAB/SIOIAS HA YEePTEXe LIAp, PABHOBEIMKHMI
C TOBEPXHOCTBIO 3EMHOTO 3/IMICOMAA. DTa BCIIOMOraTeNibHas OKPYXHOCTb MpelHA3HAYEHa
A5 NPENBAPHTENBHBIX pacyeToB M mocTpoenuit. Llap ¢ nosepxHOCTBIO, paBHOBEHKOL
SEMHOMY 3JUTMIICOMAY, TIPUMEHSIETCS AUl IPOCTOTbI NOCTpoeHHs mpoexuuii. KpoMe Toro, Ha
ME/IKOMACIUTAGHBIX KAPTAX KAPTOMETPUYeCKHe paGOTbl OTPAHMYEHDBI CAMUM MX MACLUTABOM.

Panuyc wiapa, paBHOBENTHKOrO ¢ 3eMHbIM SJUTUTICOUIOM, PACCYUTBIBAIOT
o dopmyine

R=a(l _%') = 6371117.7 m,

rae a = 6378245,0; b=6356863,0; &= 0,006693 — MEPBBIA IKCLEHTPH -
CUTET.

Bbrueptns Ha ueprexe BLIYMCTEHHBIM paTMycoM OKPYXHOCTb (Kax
[IPABUJIO, B yBETMYEHHOM MacluTabe), /Ul TO4HOCTH MOJTYYMM U306paxXeH e
HIapa Ha MJIOCKOCTH.

1. Ha BciomoratenbHoM ueptexe B MaciuTabe, yKpyMHEHHOM B YEThIpe
pasa (1:25 000 000), npoBomMM OKPYXHOCTh pannycom

— 637111700 _
R 25000000 25,74 cm.

2. BHyTpH OKpyXHOCTH MTOCTPOUM TOPU3OHTAIbHBIIL M BEPTUKAIbHbIH
JUAMETPBI.

3. Jleyio u mpaBylo 4eTBEPTH OKpPYKHOCTH pasbuBaeM Ha YUCIIO
MEPUIHMANTBbHBIX IPOMEXYTKOB (T. €. B JAHHOM CIly4ae Ha [eBATh).

4. B TOYKHM NeneHus yeTBepTeil OKpyKHOCTEl NPOBOIMM pPaaHyCHhl.

5. K kaxaoMy pamuycy NpoBoauMM KacarelbHbie 10 nepeceyeHus ¢
NPOLO/DKEHHEM BEPTUKAIBHOTO JUAMETPA OKPYKHOCTH.

6. [lob3ysick TeM, YTO HA BCIOMOraTeNbHOM uyeprexe MUl Beex napain-
Jleneit onpeneneHsl rpaguueckuM NOCTPOEHUEM Bee panuycel, NPUCTyNaeM
K TIOCTPOCHHUIO KapTOrpadiecKoi CeTKM Ha OKOHYATENBHOM uyepTexe. s
STOTO MOCTPOMM /1Ba B3AUMONEPIIEHANKYISAPHBIX IHAMETPa, KOTOPbIE MPH-
HMMAaeM 3a MepunuaH, pasHsiit 30°, u skBatop (puc. 6.17).

7. BeraucnsieM B 3a1aHHOM MaciuTabe 10-rpanycHele npoMexyTKH 1o
BCEM MapalnensiM U MepuaMaHaM (B 3a1aHHOM ITPOEKIIMU MPOMEKYTKU 110
MEpUINAHaM paBHBI MEXIY co00M), a TaKKe U3MEPSEM 110 BCIIOMOTATE b
HOMY YepTexy pafuychl Napajieneii.

CocraBnseM TabauILy BBIYUCTEHUI.

8. BepTHKaNbHBIA AnaMeTp pasGuBaeM OT 3KBaTOpa 10 MOJIOCOB HA
AEBATH 4acTeil, 370 GYAYT TOYKHM MepeceyeHysl MepuanaHa napaniessMHu.
OTKnabIBaEM 1O MEPMAMAHY COOTBETCTBYIOLIME KAXION napauieny pagu-
yebl. TakuM o6pasoM onpemensiiorest LEHTPI NpPoBeNeHHs napaieneii.
BbryepunBaem napannenu, kaxayio u3 cBoero LEHTpA.

9. Ha kaxoli mapamnend oTkianbiBaeM 10-rpanycHble MPOMEXYTKH,
BKJIIOYas 9KkBatop. Touku nepeceueHus napauieneil MepuanaHaMu coemi-
HSIEM MPSAMBIMU C UX LEHTPaMH.
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Lentp ana niposegewns 40-4 napannenn (R=15.12)
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Pa3mepbi 4epTexa yMeHbleHb! 1:50 000 000

P uc. 6.17. ['padmyeckuit criocob NoCTpOCHHSA KapTorpaduieckoi ceTku
B MOJMKOHKYECKON MPOEKLUHH

10. OTpe3kaMy MEpUIHAHOB COECIMHACM KAXKIbIC ABC TOUKH (c paBHOIi1
JOJITOTON) Ha IBYX COCEIHMX MapaIeNsaX, HAYMHAas OT IKBATOPa K NONI0CaM.
MepuanaHsl B 3TOM Cy4ae U300paxaioTcs JOMaHbIMHU JIMHUAMM.

Ta6auya 6.5 Tabnuna BLIYBCAEHHA PARYCHBIX NPOMEIKYTKOB N0 HapaLieNaM
H MepHIHAHAM '

BennuuHbl

T

60° 70° 80° | 90°
1,12 | 0,76 | 0,60 | 0,00

npotsl
0° | 10° | 20° | 30° | 40° | s0°
10-rpanycHere) 2,23 | 2,19 | 2,09 1 183 | 1,71 1,43‘=

MPOMEXYTKM IO ‘
nmapasjiensiM, MM ‘ : 1‘ i
10-rpanycHsie| 2,22 | 2,22 | 222 | 222 {222 1 2221 2221222 | 222 | 222
TIPOMEXYTKM 1O i :
MepuIvaHaM, MM !
Paguycel mapan-| — | 72,05 348512195 15,12 10,64l 7,33 | 4,62 ¢ 2,24 | 0,00

Jleniedl, MM | }

11. TIpoBoAMM ILUIaBHBIE MpSIMbIE — MEPUINAHBI JIEKAIOM MO ClIeLy

JIOMaHBIX JIMHHHA.
12. BolyepunBaeM pamMKu KapTbl, oLM(ppoBbIBAEM MEPHANAHDL Y Napa-

nenu. [lonioca B PAMKyY H€ BKIIOHAIOTCA. A
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V 6.6. [ina mposenenuss CpaBHUTENLHON OLEHKH TPYAOEMKOCTH U
TOYHOCTH PaGoThl PACCMOTPHM €lLle OMH CNOco6 MOCTPOEHHS NpPOeKLnH —
MATEMAaTUYECKUM, T. €. MyTeM BBIYMCIEHHS KOOPAMHAT YANOBBIX TOYEK I10
MPUBENEHHBIM HUXe hopMynam:

p,=Rctg (p/‘ll; 8 =Asing; x=p cos &; y=psin &

Hcxominie nanmbie 1is To9ex no napawien 40°

Pa0 = o - 1,1918 = 15,19 cm; § = 10°- 0,6428 = 6°26°

X = p cos6°26' = 15,19 0,9936 = 1509 | Yy =psin6°26' = 15,19 - 0,1120 = 1,70
X, = pcosl2°52 = 15,19 - 0,9749 = 14.8] ¥y =psinl2°52 = 15,19 . 0,2227 = 3,38
x3 = pcos19°18’ = 15,19 - 0,9438 = 14,34 y3=psinl9°18 = 15,19 - 0,3305 = 5,02
X = pcos25°44 = 15,19 - 0,9008 = 13,68 | y, = psin25°44’ = 15,19 - 0,4342 = 6,60
x5 = pcos32°10 = 15,19 - 0,8464 = 12,86 ys=psin32°10’ = 15,19 . 0,5323 = 8,09
Xo = pcos38°36' = 15,19 - 0,7815 = 11,87 Y6 = psin38°36' = 15,19 - 0,6239 = 9,48
x; = pcosd5°02 = 15,19 . 0,7064 = 10,73 ¥y = psind5°02' = 15,19 . 0,7075 = 10,75
Xg = pcos51°28’ = 15,19 - 0,4797 = 9,46 Yg =psin61°20 = 15,19 . 0,7822 = 11,88
Hexonnbie aannbie 118 Todek mo napaanem 50°

Psg = %‘{_" -0,8391 = 10,69 cm; & = 10°. 0,7660 = 7°40’

Y1 = pcosT40" = 10,69 - 0,9921 = 10,61 Y1 =psin7%40’ = 10,69 - 0,1948 = 1,33
Xy = pcos15°20' = 10,69 - 0,9644 = 10,31 ¥, =psinl5720' = 10,69 - 0,2644 = 2,83
x3 = pcos23°00’ = 10,69 - 0,9205 = 9,84 y3 = psin23°00 = 10,69 - 0,3907 = 4,18
X3 = pcos30°40' = 10,69 - 0,8601 = 9,19 Y4 =psin30°40' = 10,69 - 0,5100 = 5,45
x5 = pcos38°20' = 10,69 - 0,7844 = 8,39 ¥s =psin38°20’ = 10,69 - 0,6202 = 6,63
Xg = pcos46°00’ = 10,69 - 0,6947 = 7,43 Yo = psind6°00’ = 10,69 - 0,7193 = 7,69
X; = pcos53°40’ = 10,69 - 0,5925 = 6,33 ¥; = psin53°40' = 10,69 . 0,8059 = 8,81
xg = pcos61°20’ = 10,69 - 0,4797 = 5,13 yg = psin61°20 = 10,69 . 0,8744 = 9,40
Hcxonnsie xanuste 114 Tovek no napaanenn 60°

Poo = ST 0,5774 = 7,36 cm; § = 10°- 0,8660= 8°40

x| = pcos8®40' = 7,36 - 0,9886= 7,28 1 =psin8°40" = 7,36 . 0,1440 = 1,06
X = pcosi7°20' = 7,36 - 0,95461 = 7,03 ¥y = psinl7°20' = 7,36 . 0,2979 =2.19
Xy = peos26°00' =7,36 - 0,89886 = 6,22 | ;= psin26°00° = 7,36 - 0.4384 = 323
X, = pcos34°40’ = 7,36 - 0,8225 = 6,05 ¥4 = psin34°40' = 7,36 - 0,5688 = 4,19
x5 = pcos43°20' = 7,36 - 0,7274 = 5,35 ¥s = psind3°20' = 7,36 . 0,6862 = 5,05
Xg = pcosS2°00° = 7,36 - 0,6157 = 4,68 Yo = psin52°00 = 7,36 . 0,7880 = 5.80
X; = pcos60°40' = 7,36 - 0,4899 = 3,61 ¥y = psin60°40’ = 7,36 - 0,8719 = 6,42
Xg = pcos69°20’ = 7,36 - 0,3515 =2.59 ¥g = psin69°20' = 7,36 - 0,9356 = 6,89
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Hcxoansie Aaufibie A TOYEK MO Mapajuieny 70°

70= S0 3640 = 4,64 cn; & = 10°-0,9397= 924

x; =pcosg®24' = 4,64 - 0,9865=4,58 ¥, = psin9™24' = 4,64 - 0,1628 =0,75
X, = pcos18°48’ = 4,64 - 0,9466 = 4,39 y, = psin18°48' = 4,64 - 0,3223 = 1,50
x;=pcos28°12 = 4,64 - 0,8812 = 4,09 yy = psin28°12' = 4,64 - 0,4726 =2,19
x; = pcos37°36' = 4,64 - 0,7922 = 3,68 ys = psin37°36' = 4,64 - 0,6101 = 2,83
X5 = pcosd7°00" = 4,64 - 0,6820 = 3,16 ys = psind7°00’ = 4,64 - 0,7314 = 3,39
X, = pcos56°24' = 4,64 - 0,5534 = 2,57 Yo = psin56°24' = 4,64 - 0,8329 = 3,86
x; = pcos65°48’ = 4,64 - 0,4099 = 1,90 y; = psin65°48' = 4,64 - 0,9121 =4,23
xg = pcos75°12 = 4,64 - 0,2554 = 1,19 yg = psin75°12' = 4,64 - 0,9668 = 4,49
Hcxoanble AaHHbe A8 TOYEK 110 HapajuIeNH 80°
pgo = P 0,1763 = 2,25 cm; 8 = 10°-0,9848=9°51"

x, = peos9”51'=2,22 - 0,9825=2,22 y, = psin9®51' =2,25 - 0,1710 = 0,38
x, = pcos19°42 = 2,25 - 0,9414 = 2,12 y, = psinl9°42' = 2,25 - 0,3371=10,76
x; = pcos29°33' =2,25 - 0,6899 = 1,96 y; = psin29°33' = 2,25 - 0,4932 = L1
X4 = pc0s39°24' =2,25 - 0,7727 = 1,74 ya = psin39°24' =225 - 0,6347 = 1,43
xg = pcosd9’ls = 2,25 - 0,6528 = 1,47 ys = psind9°15' = 2,25 - 0,7575= 1,70
xg = pcos59°06' =2,25 - 0,5135= 1,16 g = psin39°06' = 2,25 - 0,8581 = 1,93
x; = pcos68°57' = 2,25 - 0,3592 = 0,81 y; = psin68°57' = 2,25 - 0,9333=2,10
xg = pcos78°48' = 2,25 - 0,1942 = 0,44 ¥ = psin78°48' = 2,25 - 0,9809 = 2,21

U3 paccMOTPEHHBIX BbILLE JBYX CTIOCOOOB (rpaduueckoro ¥ MaTeMaru-
YecKOoro) MOCTPOEHUs KAapTOrpaduyeckon CeTKH CIENYeT CAeaaTh CIeAyIo-
iIM€ BBIBOMBIL:

MATeMATUYECKUI COCO0 TPUMEHSIOT MIPU MOCTPOSHUHN CIIOXHDIX Kap-
TorpauUyecKMX KOCBIX, BUAOM3MEHEHHBIX CETOK reorpadpnyeckux Kapr.
V310BbIE TOYKU HAHOCAT 10 KOOPANHATAM TOYHO U OBICTPO, pabOTHI XOPOLIO
KOHTPOJIUPYIOTCS M He TPeOYIoT NPMMEHEHMs YBEIWYEHHBIX pPa3MEpPOB
MHCTpyMeHTOB U (opmaroB Gymary, '

rpacudecKuii crrocod UCMONB3YIOT MIPU MOCTPOCHNH IpoCTEeNHLINX MIPO-
eKIMil ¢ HOPMAIbHBIMU U TIOTIEPEYHBIMU CETKAMM UL LIKOJIBHBIX KapT-
CXEM.

CpasHeHue IByX crocofoB Nokasano, 4ro, cobonasi B TOUHOCTH BCe
rpadvuecKue NPaBuiia MOCTPOEHHUS (HOBOABHO TNpocToi KapTorpadMyecKoi
ceTkit), HEBO3MOXHO JOOUTBCS TOYHOCTH MOCTPOEHMUSI, HET BBIMIPDILLA BO
BPeMEHH, HE TOBOPSl O TOM, YTO NPHIUIOCH CTOJKHYTHCS € TPYAHOBBIION-
HUMBIMH TpadHyecKMH OTEPAITHIMU.
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6.10. AsumyTanbnbie MpoekuMH s Kapr
NOJYIAPHi, MATEDHKOB

[ocTpoenue asumyTranpHBIX MpoexiMii [IPOMCXOAUT B pe3ynbTaTe Mpo-
€KTUPOBAHHS YINTOBBIX TOYEK KapTOrpaduyeckoil CeTKU 3eMHOTO 3IITHUIICO-
Mia Ha MIOCKOCTb MPOEKTUPOBAHUA (KAPTUHHYIO TUIOCKOCTb) JY4aMM,
HCXONALIMMHU M3 KAaKOH-THOO TOUYKHM TPOEKTHPOBAHHMS (TOYKU 3peHus). B
a3MMYTATBHBIX TPOEKUHMSX N300PAXKAIOTCS 3HAYMTENBHBIE TEPPUTOPHHU 3EM-
HOM TOBEPXHOCTH (MONYIIAPHS, MATEPHKH, CTpaHbl) B MEJKOM Macuitabe,
TMOSTOMY TPH NMOCTPOEHMH KapT 3eMJIsi IPHHHMACTCS 38 LIAp C PALHYCOM,
BBIYMCIEHHBIM 10 dopMyIte

R=a(l — é/b).

B 3toM ciyyae norpeurHoctu TTOCTPOEHHSI He MPEBBIILAIOT rpadruecKoit
TOYHOCTH Ha KapTax, Ha KOTOPBIX HE MPEeAYCMATPUBAIOTCS KapTroMeTpHye-
CKHe U3MepeHus. Bee asuMyTanbHble NpoeKIMH 1o criocobam MOCTPOECHUS
KapTorpapuyeckoil CeTKU MOApasfeNsiorT Ha MEPCIEKTHBHEIE U Hereperex-
TiBHBIe. [lepcriekTHBHBIE MpoeKLHK CTPOSAT IIPH NIOMOLHM TUIOCKOCTH TPOEK-
THPOBAHUS W TOYKH NPOEKTHUPOBAHHS, HENEepCHEKTUBHEIE — HA TUIOCKOCTH
NPOEKTUPOBAHHUS (MHAYE HENTb-
35), KacaTeJIbHOIi K TOYKe 3eM-
HOTO Hiapa, HO HE METONOM [ [17ockocTs MpOSKTHDOBAHMA /

/ \c’ \d’

MPOEKTUPOBAHMA, 4 10 OCOo-
ObIM TNpaBHIaM I[OCTPOEHHS
CEeTKH, T. €. IPUMEHSSI KaKHe-
TO ONpeneeHHble MaTeMaTH-
ueckue ycnopus (¢opmysesr).
OcHoBo#t  knaccuduka-
UMW a3UMYTAIBHBIX NIPOEKLIM I
Kaprorpauu SIBJIAIOTCH pas-
JIMYHBIE PACMONOXEHHS IUTO-
CKOCTH IpOEKTHPOBAHHS U
TOYKH NpoeKTHpoBaHuA. [1no-
CKOCTH NMPOEKTHPOBAHMUS PEIKO
ObiBatoT cexynmu. Io pacno-
JIOXEHUIO KacaTelbHOH IUI0-
CKOCTH NPOEKTHPOBAHHUS a3u-
MYTaNbHbIE MPOEKIIMH IIOAPaA3-
AETISII0T HAa HOpMAaJTbHBIE, NTOTIE-
peuHsle U Kocble. B 3aBu-
CHMOCTH OT pacrnonoXeHus Prc. 6.18. Asumyranbubie npoekumu:

TOYKH [POCKTUPOBAHUA a3U- ! — uenTpaneHbe; 2 — ctepeorpaduucckue; 3 — BHei-
MYTaNbHBIE IIPOEKIIMU ION- HHe; 4 — oporpadmueckue
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pasnensioT Ha UEHTPATbHbIE, crepeorpaduyeckie, BHEWHME U OPTOTOHATb-
Hble (puc. 6.18).

HopMmasbHble a3UMyTaTbHbIE MTPOEKUUH obpasyioTes TorAa, Koraa Ka-
caTenbHasi IJIOCKOCThb KacaeTcsl TOYeK NOMIOCOB; MoMNepeyHble — KacaTelb-
Hast TUIOCKOCTh Kacaercs 000 TOYKY Ha 3KBATope; KOChIe — KacarelbHasd
[UTOCKOCTE KacaeTcs 60 TOUKH, pacroloXEeHHOM MeXIy 3KBATOPOM H
floJ1I0CaMy 3eMHOro 1uapa.

[leHTpabHble a3UMYTATbHBIE NIPOEKIMH obpasyioTcsl TOTAQ, Koraa y3-
JI0Bbi€ TOYKHM Kaprorpaduyeckoil CETKM Ha 3eMHOM LUape MPOEKTHUPYIOTCA
Ha KacaTe/lbHYl0 TUIOCKOCTb M3 TOYKH, PacojIoXEeHHON B TOYKe LIapa,
cTepeorpadgpuyeckue, KOraa Toyka npoeKTHpoBaHus pacroioxeHa Ha cde-
pe; BHELIHME, KOT[a TOYKa MPOeKTHPOBAHUS PaclONOXEHA Ha KakKOM-TO
KOHEYHOM PACCTOSHMM MexXay cgepoit GeCKOHEUYHOCTBIO, OPTOrOHAIb-
HBIE, KOI/Ia TOYKa POEKTUPOBAHHSI PacloioXeHa B 0ECKOHEYHOCTH (JIyUH,
WCXONdlIMe U3 Hee,— MyYOK IapaiejbHbIX TNPSIMBIX).

6.10.1. HopmaibHas paBHONPOMEXKYTOUHAS 110 MepHIHAHAM
asumyTanbuas npoekuus Iocrens

Paspa6otaHa ¢panity3ckum MaTemarukoM Tlocrenem (1510—1581) ona
cocTapieHusl reorpadHyecKMx KapT CeBEpHOro U 10XHOro noJyiapuii,
HPUITONAPHBIX CTPAH B HOPMAIIbHOM M1 KOCOM [TOCTPOCHUN Kaprorpadu-
yecKUX ceToK. [TpoeKuHIo IPUMEHSIIOT It TEMATUUECKUX K CIIELUAIBHBIX
kapr. Hanpumep, wid ceficMUUIECKHX (ByJIKaHMYECKUX) KapT C KparepoM
BYJIKAHA B LIEHTPAJIbHOM TOYKE; a3POHABUTALMOHHBIX KapT ¢ a3ponopToM
B LIEHTPATLHOI TOYKE; HEKOTOPbIX KIIMMATUYECKUX KapT. LieHHbIMM CBO#-
CTBaMM NIPOEKLINH SBNAETCA COXPAHEHNE MPU LIEHTPATBHOM TOYKE a3HMYTOB
HANpaBJeHWH, a TaKXKe pACCTOSHUHA OT L{EHTpanbHOM TOYKH 10 NoGol
Ipyroit.

Tpadmyeckuii cnocod mocrpoenus kaprorpaduyeckoii cerku. Paccmor-
puM rpaduuecKuii crocod nocTpoeHU KaprorpadMyeckoil CETKK B Mpo-
exuvu [locrens.

V 6.7. MocTpouTs rpaduyecKuM CrocoboM KapTorpadpuiecKylo ceTky
B HOPMaJIbHOI PaBHOMPOMEXYTOYHOI M0 MEPUAHAHAM a3UMYTaJIbHOM NpO-
exunn Tocrenst kapTy CepepHoro noiyiapusa B macwirabe 1 : 50 000 000
¢ 4acToTol ceTKM A = AA = 10° (puc. 6.19, 6.20).

1. Ha BcnoMorareapbHOM 4epTexe MPOoBOAWM OKPYXKHOCTb pafnycoM

R=a(l —é&/b).

Sro panuyc WS lUapa, PABHOBETMKOIO C 3EMHBIM 3/UIUNCOUIOM, B
3aHaHHOM (JTyylIe yBelTUYeHHOM) Macuitade:

_ 637111700 _
R= 5500000 ~ 1274 oM.
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2. Bayrpu OKPY)KHOC:«‘TH TOYHO [InOCKOCTS MPOEKTMpOBAHHS
ApPOBOAUM BEPTHKWIBHBIM H TOPH- PacnpsimnerHasn gyra okpyxHoctu = 40.00 cM
P

30HTJIbHBIA IMAMETPBL. ST BT e i

3. JleByl0 BEpXHIOIO YacThb OK- 60°
PYXHOCTH JeJTUM Ha YKCJIO Tpamyc-

HBIX (MepuANaNbHBIX) MpoMe-
XYTKOB, T. €. Ha JEBATH YacTel.

4. [IpoBoauM  KacaTeJbHYIO o
MPSAMYIO K BEPTHKAIEHOMY AMaMeT-

Py OKPYXHOCTH.

5. A3MepsieM LMPKYJIEM TIpoO-
MexyTok ayri B 10° or Toyku Ka-
CaHMs M OTKIAAbIBaEM €ro Io
npsgMoil KacaTeJIbHOH IeBATh Das. 1.:95 0‘(’,’0 000
PaccTostHUSI OT HAHECEHHBIX TOYEK
JI0 TOYKHW KacaHug ¥ OyAyT mocje- Puc. 6.19. BcnoMorateIbHEIA YepTex IUist
NOBaTEJIbHO panuycaMu 19 1ToBeE- NOCTPOCHHUA Kaprorpaquecxoifl CETKH B NpoO-
JleHUs mapauienei. exumu IToctens (YepTex yMeHbLIEH)

6. Ha okoHYaTeJTbHOM YepTeXe
POBOAMM KapaHJAlIOM [Ba B3aWMOIEPNEeHIMKYIApHbIX nuamerpa. U3
TOYKM HMX MepecedeHus] (LEHTPATbHOM TOYKHM) IOC/IEI0BaTeNIbHO panuyca-
MU, CHSTBIMH C BCIIOMOTATeJIbHOTO YepTexa, MPOBOAMM OKPYXHOCTH (ra-
pajiesnin), HauMHas ¢ 60JBIIOro Kpyra.

7. Jlist mpoBefieHNs MEPUAMAHOB pa30MBaeM KaXMIyl0 YeTBepTb Goib-
1IOTO Kpyra Ha 1eBaTh yacteil. [IpoBoanM yepe3 MPOTHBOMOIOXHDIE TOYKM
B YETBEPTSIX OKPYXHOCTH IpsAMBIE (MEPHAMAHBI) TaK, YTOGBl OHH TOYHO
NPOXOAMIIN Yepe3 LIEHTP OKPYXHOCTH.

8. BolyepurBaeM paMKy KapThl, oM POBEIBAEM MEPHANAHBI, TapaIENy
1 odopmisieM YepTeEX.

§0°

2548 by

@ TocrpoeHHe BCIOMOTATeNBHOTO YepTeXa B JaHHOM CITyYae MOXHO He Jenath. BsaMen
€ro c/ieflyeT Ha OKOHYATEABHOM YepTeXe IPOBECTH OKPYXHOCTb SKBATOPa PallHycoM, PaBHBIM
BBIIPSIMIIEHHOM yTe YeTBEPTH OKPYXHOCTH, T. €.

_2R 1 _ 3,141592 - 637111700 _ 20,01 cMm.

P4 M 2 - 50000000

JLis npoBeeHHs APYTUX Mapajuieleil Kaxplil moayanameTp pasbusa-
eTcd Ha NEBATh YACTEH M 4epe3 TOYKH JEJICHHUS TPOBOIATCI OKPYXHOCTH
(napasreny).

MaremaTnieckuii cnoco6 nocrpoenns mnpoexkuun. Ilo ¢opmyne

p=2nR% BBIYMC/IAEM PAfMyC M JAHHBIE BbIYMCICHHMS 3aHOCHM B

TabJa. 6.6.
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Ta6auya 6.6. Tabanua pas seiyucaenus R B npoexums Hoctens

o ;: ® ' 10° i 20° 30° E 40° , 50° 60° , 70° ) 80° Tk 90
0°-¢  90° | 80° | T0° | 60° | s0° | 40° | 30° | 20° 10° | o
i : i ; i . |
°_, 10250 | 0,222 | 0,194 | 0,167 | 0,139 | 0,111 | 0,083 | 0,055 | 0,027 | 0,000
w'ay | 0250 ! e e b b
o | | f | ’ ; | :
poow | 20,01 | 17,78 | 1523 | 1331 | 1112 ] 881 | 6,67 | 444 | 222 | 0,00

1:50000000

Puc. 6.20. Kaprorpaduueckas cetka B HOPMAJIBHOH PaBHOMPOMEXYTOUHOI
A3MMYTAIBHOM TIPOEKUMH (YEPTEX yMeHblleH B 8 pas)
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6.10.2. PaBnoBenukue asuMyTaibHbie npoekund JamGepra

PaspaboTaHbl HEMELKUM y4eHbIM, GPAaHIY30M IO MPOUCXOXIEHHMIO,
Horannom I'enpuxom Jlambeprom (1728—1777). EMy npuHamiexar Kpymn-
HEHIIMe HayYyHblE OTKPBITUSI B CAMBIX PAa3UYHBIX OBMACTAX: MATEMATHKH,
acTpOHOMUH, Kaprorpabuu, dusuKH, GUrocoPpuu, A3bIKOZHAHUU U Ip.

HanpuMep, B MaremaTike OH [JOKa3al UPpalMOHANBHOCTb YUCAA T, B
ACTPOHOMHH MTPOBEN HCCIEAOBAHUSI KOMETHBIX OPOUT, B DU3UKE HaN TEOPUIO
OTPAXEHUS CBETA MATOBBIMU MOBEPXHOCTAMU U pedpakLUU CBETA, NEPBLIi
NPEVIOXIIT HACI0 YHUBEPCANIBHOTO SI3bIKa 3HAKOB (CEMHOTMKM), B KapTo-
rpadguu paspaboTan TEOpHIO N300paXeHUs KPYITHBIX cHepUYECKHX MTOBEp-
XHoCTeM Ha MIockocTH. Ero kaprorpaduyeckue paBHOBEIMKHE A3UMYTaIb-
HbIe MPOCKUUN TAKUX 3HAYUTENbHBIX TEPPUTOPUIA, KAK MATEPUKH, CTAIH
OCHOBHBIMH CPENX APYIUX ISl KapT monyurapuii. Tak, ronepeyHast paBHo-
BEJIUKAs asuMyraiabHas npoekuusi JlamGepra crana oCHOBHOM A KapT
3anagHoOro U BOCTOYHOro nonaywapuii, Marepuka Acdpuku. Kocas paBHo-
BENIMKasA asuMyTalbHas npoekuus Jlambepra mpuMeHsieTcs ST KapT Ha Bce
IpyTue MaTepuKH, paclioNoXeHHbIe Ha 3eMHOM 1IAPE B MOMOXEHUU MeXIY
skBatopoM u mnomocamu. C 1938 r. Bce dusMyeckue, MOIUTHYECKHE,
AOMUHHCTPATUBHBIE U IpYrMe KapThl HAa YKa3aHHBIE BhILIE TEPPUTOPUH
(myctb 310 OYyAYT KapThl amiacoB JIMGO HACTEHHbIE, NUGO KHUXKHBIE)
CTPOATCA UMEHHO B JaHHOM npoekuuu. TakuMH KapramMu (B paBHOBEIMKOMN
MPOEKLUH COXpaHAETCHA COOTHOLLEHHE IUToIAeH 00BbEKTOB) UCKIIIOYHTEN b-
HO ynoOHO MONb30BATLCS B LIKOTBHOM KypCe M3Yy4YeHUs reorpadpui.

Ionepeynas paBHoBeMKas a3uMyTaibHas npoexkuus Jambepra. B sroit
NPOEKIUH Napaiea — KpUBble, HAMPABIEHHBIE BBITYKIOCTBIO K 9KBATO-
Py, MEPUIMAHBI — KPUBbIE, HANPABAEHHbIE BBIMYKIOCTbIO OT CPEIHETo
MepuauaHa. TonbKo cpenHuit MEpUANAH U SKBATOp — B3aUMOMNEPIIEHANKY-
JsIpHbIe NpsAMble. PaccToAHUA MeXay cCOceHUMH Mapauie/isiMM MO Cpe-
HEMY MEpHIHAaHYy M MeXIYy COCEeJHUMHU MepUAMaHAMU [0 3SKBATOPY
MEIEHHO YMEHBIIAIOTCS OT LIEHTPAIBHOM TOYKH K KpasM KapTbl. Toyka
HYJIEBBIX UCKAXEHHUI! YIJIOB, IUIOLIAACH U IUH B NPOEKLUY PACMONOXEHA
B LIEHTPAJIbHOM TOUKE IOJTylIapusi, MaTepuKa, B IepecedeHn CPERHErO
MEpUIMaHa TEPPUTOPUH C 3KBaTopoM. M30KONMBl B MpoeKUMM SBASIOTCS
OKPYXHOCTAMH, MCKaXEHUs] BO3pacTaloT 10 paAuycaM OIMHAKOBO. B Ha-
NpaBleHNH OT LIEHTPA K KPassM KapThl MacluTad TMH M0 9KBaTOpy yObIBAET
B 0,7 pasa, a mo MepuaMaHy Bo3spacraer 1o 1,4 pa3a. DTo 03Hayaer, yTo
NPOEKLMs] [IPABUIBHO COXPAHSIET BO BCEX TOYKAX KapThl COOTHOLIEHHE
niouuazei reorpaguyecknx o0bEKTOB, HO 3HAYMTENBHO UCKAXAET UX OYEp-
TaHuA ¥ yriel. HaunGonbluee uckaxeHWe 3aBUCHT OT BEJIMYMHBI OOBEKTA
(Marepuka). Hanpumep, Ha kapTe ABCTpainM yIioBble HCKAXEHHS B Ipe-
Jenax MaTeprKa paBHbI 2—3°, HCKaXeHUs OYePTAHUN U IVIMH TOXe He3Ha-
uutenbHele; 1t Yykorckoro nomyocrposa (EBpasusi) yriosble McKaxeHus
okoJo 20°, uCKaXEeHUsl OYePTAHUI M IUIMH 3aMETHbI Ha I1as3.

Kocas paBHoBennKas a3umyTasisHas npoexuus Jlambepra (cM. puc. T18,
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MpuiIoX. 1) TONBKO CpegHUil MepuavaH LEHTPAIBHONW TOYKU — IpSAMOii.
OcTanpHble MEPHAMAHBI — KPUBBIE, 00pallIeHHBIE BBHIMYKJIOCTBIO OT cpel-
Hero Mepunuana. [Tapajuteny Taxkxe KpMBBIE.

PaccTosiHis Mex Iy coceHUMH NMapaUIeNsaMH IO CpelHEMY MEPHIUAHY
HE3HAYUTEJIBHO YMEHBILAIOTCS OT UEHTPAIbHOM TOUKM MaTepuKa K ceBepy
u 1ory. I[Ipy ynaleHUd OT cpelHero MepuadaHa K 3amagy M BOCTOKY
paccTosiHUs. MEXIy MepHIHaHAMM IOCTENeHHO HAa KaxXaol mnapaiienu
YBEJTMYMBAIOTCS.

M 30K0s1b1 B MPOEKLHUU — TAKKE KOHUEHTPUYECKHE OKPYXHOCTH, PO~
BeJleHHBIe IIepeMEHHBIMHY paluycaMH U3 UEHTPaIbHOIM Touku. Pacnpenene-
HHE MCKAXEHHI MPUMEPHO TaKoe Xe, KaK B MOoNnepeyHoilt MpoeKUHH.

HenocratkaMu NpoeKkUUH SIBJISIOTCS 3HAYUTENTbHOE UCKAXEeHHe Mare-
puka EBpasun 1o cepepHoii paMKe, a TAKXe OLUIYTHMbIE NCKAXEHUS [UTHH
u yrioB Yykorckoro u IupeHeiickoro noiyocTpoBOB.

M poussonsHas ycnosHasd npoekis HHHUHUTAuK nmpumeHsercs crne-
LMaNbHO [T CTEHHHIX MCKaxeHHBIX Kapt Espasuu. OHa paspaboraHa Ha
OCHOBE a3UMYTaJIbHBIX NIPOEKLIMI U 3apaHee 3aaHHOTO BUa KapTorpadu-
yeckod cerkd. OCHOBHBIMM YCIOBMAMH TIpH ee pa3paboTke SIB/BLIHUCH:
noctpoeHye Goyee Mojorux napawuieneil (yMeHbleHye uaruba MaTepuka),
a rtakxe u3zobpaxeHue EBponbl B yBeJHYeHHOM MaciiTtabe IoLLanei.
Mepuanadsl 1 napawiend B NPOEKIUNH — KPUBbIE MO KPUBH3HBI, BbI-
NYKJIOCTBIO OT CpeJHEro MepUAMaHa, M Iapaiefi, BBINYKJIOCTBIO OT
ceBepHoro nosmoca. Tonpko cpeaHmii MepuanaH (80°) — MpsIMONIMHERHBI.
Oco6eHHOCTh KapTorpaduyeckoii CeTK — ee HeCUMMETPUYHOCTh OTHOCHU-
TeJIbHO CpefiHEro MepuauaHa. B 3anagHoit YacTH KapThl pacCTOSTHUAE MEXITY
MepuadaHaMy Oosnblie, 4eM B BOCTOUHOM. JIMHMS HY/MEBBIX MCKaXECHMIA
wiouianeit P — xpuBasg CIOXHON GOpMBL

BuyTpu nuHuu Macuitab miomaneit P cocrapnser 0,95, 3a nuHueil B
npenenax Marepuka gocruraer 1,1, a 3a ero mpemenamu uWcKaxeHus P
HapacraloT 6bicTpo. Takum oGpasoM, Ha TeppuTopuH EBpasun B npoekuuu
HCKAXEHMs IIonaaeil 3puUTeIbHO He oulymaiores. MckaxeHusr yrioB
MUHAMAIBHBI (10 3°) K 1ory or mapamtenau 40°, HauGosbliee NCKAKEHUE
yrnoB (1o 30°) pacnpedeneHo IO ceBepHOMY IMmobepexbio Marepuka. B
NPOEKUMH BLIAEAIOTCS TPH TOYKM, Tle UCKaXeHHEe YINIOB He TPeBbIlIaeT
2,5° (B ueHTpe MHIocTaHa U ceBepe AQpUKY McKaxeHus coctapnstior 0,5°,
B TOYKE MepeceyeHus cpeiHero Mepuavana c napamwiensio 60° oHu
paBHbI 2,5°).

6.10.3. PapHOBEJMKOCTD B A3MMYTAJILHBIX NMPOCKUMAX

YcnoBre paBHOBEIMKOCTH IJIOIIAZEH HA KapTe U 3eMHOM Luape JlaM-
6epT chOPMYAMPOBAT TaK: HOKOBAA NOGEPXHOCMb WIAPOBO20 CE2MEHMAa Ha
3emHom wape, 02paHUMEHHAS RAPAAAALIO C WLPOMOI @, 00AXCHA bbimb pasHa
naowadu Kpyea Ha naockocmu (Ha kapme), 06pazoeanrozo IMou He napai-
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Ae4bl0. DT0 U eCcTh YCIIOBHE 3KBHBA-
JIEHTHOCTH TUTOLIAEA Ha KapTe ¥ Ha
Lape.

YcnoBue paBHOBENHKOCTH TJIO-
mazei Ha Kapre U 3eMHOM luape Jo-
Ka3bIBAIOT  NPHUBENEHHBIE  HUXE
dopmyast (puc. 6.21):

S, .PAB=2nRH; S

Kpyra
rae Sue Sy — TUIOLIAAH ILHAPOBOTO

CErMEHTA M KPYra;

—_ 2
=mnp,

2nR H=np% 2R H=p% p'=2R H,
H=R— 0C;, OC= Rcos(90° — ¢).
Toraa

H=R— Rcos (90° — ¢) = R[1 —

— cos (90° — ¢)] = 2R sin* -2 ;

TlnockocTb NPoeKTUpOBaHNA

Py

Puc. 6.2]1. PaBHOBENHKOCTb B a3UMYTA/Ib-
HBIX TMPOEKLIMSIX

p2=2R2Rsin2%ﬁ; p=2Rsin2=2

P
90° Kaprwxan nnockocTs

309

0°

PI
1:100 000 000

P u ¢ . 6.22. BcmoMoraTe/bHBIH YepTeX Wist
nocTpoeHus1 npoekuyu Jlambepra (4eprex
YMEHBlIICH)

2

N3 nocnenxeit popMynel cneqyer
BBIBOJI, YTO IOCTATOYHO MPOBECTH Ha
TUIOCKOCTH OKPYXHOCTb PajHyCcoM

p=2R sin&{—q’- , €e Turonianp oyner

SKBMBAJICHTHOH [LIOMIAMW Ha 3eM-
HOM 1lape, OrpaHMYEeHHOIl napain-
JIEIBIO ¢ HIMPOTOH .

I'padmaeckmii cnocoé moctpoe-
HHA Kaprorpadmuyeckoii cerkn. Pas-
HOBEJIKKAs a3UMYTaIbHas MPOEKIIHs
JlamGepra ¢ HOpMaibHOM CETKOM
BCTpeYaeTcsd peako, HO MMEHHO Ha
9TO# NMPOEKILMH MOXHO MTOKA3aTh Ha-
sAHo rpaduyeckuit crnoco6 no-
CTPOEHHUS CETKH.

V 6.8. IocTpouts Kaprorpacdu-
YeCKYI0 CETKy B HOPMAIBHOI! paBHO-
BEJIVKOI a3UMYTIbHONH MMPOEKLIMH
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1:100000000

P uc . 6.23. Kaprorpaduueckas ceTka B HOpMajlbHON paBHOBEIMKOH a3MMyTaTbHOH
npoekuuH JlamGepra (YepTex yMEHBLICH)

JlamGepra mJist KapTBI ceBepHOTo Mosyiuapus B Maciurade 1 : 100 000 000 ¢
yactoroit ceTku Ag = AL = 10° (puc. 6.22, 6.23).

1. Ha BcmomorareabHOM YEPTECKE IPOBOIUM OKPYXHOCTb PAIUYyCOM IS
uiapa, paBHOBEJIMKOI'O ¢ 3¢MHBIM 3JLIMTICOUIOM, T. €.

2
— 1 €\ 1 _ 637111700 _
R=a(l b) = 5000000 6,37 cMm.

2. BHYTpH OKPYXHOCTH 4epTHM (BO3MOXHO TOYHO) 1Ba B3aUMOIEPIICH-
JUKYASIpHBIX AHaMeETpa.
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3. [lyry neBoii BepXHeil YeTBEPTH OKDYXHOCTH pa3bMBAaeM Ha YHCIO
MEPUIHANBHBIX TTPOMEXYTKOB, T. €. Ha AEBATH YacTeil.

4. Toukm nHeNeHHst YETBEPTH OKPYXHOCTH COEIMHSEM MPSIMbIMHU C
TOUKOM Tojioca (LEHTPATBHO TOYKOI).

5. Ha okoH4YaTelbHOM YepTexe INPOBOAMM TAKXE JBA B3AUMOMEPIIEH-
JUKYAAPHBIX IHAMETPA U M3 TOUKH X IlepeceyeHus paquycaMu, CHATBIMU
C yepTexa, MPOBOAMM OKPYXHOCTH (MApa/ieiy), HAYMHAs ¢ caMoi 6oJb-
1LIOH.

6. [lnst IpoBeneHHst MEPHAMAHOB KAX/YIO YETBEPTh OKPYXHOCTH JETHM
Ha IeBATb YacTei (1Mo 6onbioMy Kpyry). IIpoTHBONONOXHBIE TOYKH [eje-
HHS B YETBEPTSX OKPYXKHOCTH COCAUHAEM MNPSIMBIMH, TOYHO CEKYLIMMHU
UEHTPAIBHYIO TOYKY MPOEKLUH.

7. BblyepunBaeM pamKy KapThl, OUM(ppPOBLIBAEM MEPUIMAHBI U Mapaj-
Jenu, opopMIIsieM YepTex.

Maremarnyeckuii cnoco6 nocrpoenns mpoekuuu. ITo dopmyne

p=2R singonT"9

BBIYMCIISIEM PafMyC KaXAOM Tapamienu.
JlaHHble BHIYMCIEHUS pagnyca 3aHOCHM B Tabi. 6.7.

Ta6auya 6.7 Boraucienwe paguycos napamienci

o° sin €0 -¢ sin 2R (B Macus- P, CM Mepuanans- Be!m‘{MHbi
2 Tabe) Hble OTPE3KH | M3IMeHeHMit
0 45 0,7071 12,7422 9,01 - -
10 40 0,6428 8,18 0,83 —
20 35 0,5736 " 7,31 0,87 0,04
30 30 0,5000 " 6,37 0,92 0,05
40 25 0,4226 " 5,18 0,97 0,05
50 20 0,3420 " 4,36 1,02 0,05
60 15 0,2588 " 3,30 1,06 0,04
70 10 0,1736 " 2,21 1,09 0,03
80 5 0,0872 " LIl 1,11 0,02
90 0 0,0000 12,7422 0,00 -

6.11. Kaprorpaduueckue npoeKunH s KapT
OKeaHOB

Mopckue HaBUTraMOHHBIE WX CIIPABOYHEIE OKEAHOJIOTHYECKUE KAPTHI,
TNpeHa3sHaYeHHbIE 1Sl MOPEIIABaHMSI, COCTAB/IAIOTCS B CTAHIAPTHBIX paB-
HOYTOJIBHBIX LMIMHIOPUYECKUX NMpoeKuuax Mepkaropa. Ina kapr Cesep-
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Horo JlefloOBUTOrO OKeaHa, riue Mpoexuus Mepkaropa HE MOXET IIpUMe-
HSATBCS, NCNOb3YIOT HOPMAIBHYIO PABHOYTONbHYIO a3UMYTAJIBHYIO (CTEpeo-
rpaduyecKyo) mpoekimioo, st KapT Tuxoro u VHAMIACKOro oxeaHoB —
npoekuuio Yebbimena, MHamiickoro okeaHa — Kocyio crepeorpaduye-
ckyio. Takye KapThl OKEaHOB, KaK penbedbl MOPCKOTo JHA, TMAPOIOrHYe-
ckue, ruapobuonornyeckue, reoMopdonornyeckue, rpyHToB MOpCKOTo IHa
U Jpyrue, Ha KOTOPBIX TpebyeTcs: NpaBuibHO nepenath GopMbl ¥ pasMepsl
reorpagpuyecKux 06beKTOB, COCTABIAIOTCA B PABHOBEINKHX HPOEKIIUAX HITH
B TpPOEKUHAX C HEGONBIUMMH MCKaXeHWsiMM Iutowlaneit. Kpome aroro,
VYUTHIBAIOTCSA TAKHE YCIAOBUSA, KAK KOHGUTYPALIMSA H300paxXaeMbIX OKeaHOB,
a TaKKe B KAKOM COYETaHHH JIOJIKHBI U300paXKaThCsl OKEAHbI HA Kaprax.

Hanpumep, mns xapr Tuxoro okeaHa NpUMEHsETCA IMPOM3BOJIbHAs
npoexkuys LIHUMUTAuK ¢ npucrniocobneHHbIMU U30KoNnamu. B aroit mpo-
eKLUH aNNpPOKCUMUPOBAHHE CETOK BUIOUZMEHSIETCS MM OT H300paxeHust
reorpaduyecKHX MOIIOCOB (TOYKAMHU, TIPAMBIMU, KPUBBIMU), HJIH OT YCJIO-
BUIf CUMMETPHM CETKH OTHOCHTEIbHO CpPeHEro MepHaHaHa W 3KBATOpa,
WIN OT BKIA U300paxXeHHs CpelHEro MepuaudaHa v 3KBaropa (MpstMBIMU
WIN KPUBBIMM JIMHUAMM) 11 KapT Tuxoro okeaHa u AHTapKTHKY, UHAKR-
CKOro okeaHa (Kocad asuMyTaibHasl NPoeKLys); A COBMeCTHoro uzobpa-
xkeHus Tuxoro n MHAUACKOro 0KeaHOB — NMPOU3BONBHAS TNCEBAOLMIMHI-
pnyeckas (cuHycounaHas) npoekiust H.A. Ypmaesa; s KapT ATiaHThye-
CKOT'o OKeaHa — Kocasl [oliepeydHas Npou3BOJIbHAsS C OBATLHEIMYU H30KOA-
mu npoekuus IHHHUHTAuK; mis comecTHoro u3obpaxeHus ATiaH-
T4eckoro U CeBepHoro JIeIOBUTOrO OKEaHOB — KOCasi CEBAOA3UMYTaNb-
Has npoexiuss ITHUHUTAuK.

@ AnnpokcuMaumst (1aT.) — npubNMXKeHWe, 3aMeHa OAHMX MATEMATHYECKUX OOBEKTOB
APYTHMH, GIH3KNMH K MCXORHBIM. B 1aHHOM ciiy4yae NPOUCXOANT afNPOKCUMALIHS NTOTIEpe HOM
MCeBAOA3UMYTAABHON NPOEKLIMH.

6.11.1. TIpousBoabHaa NCEBAONMIMHAPHIECKAS CHHYCOMIATBHASA
npoexuus H.A. Ypmaesa-

W3 MHOXecTBa ncesnoumnuuHapuyeckux npoekuuit B CCCP naubonb-
iiee NpUMEHEHUe LIS KapT Mupa (OKeaHOoB) MONyuYMia TPOM3BOIbHAsA
ncepnouMnMHapuyeckas npoekuusa H.A. Ypmaesa (puc. 6.24). Ins xaptT
Tuxoro u UHaMiICKOro 0KeaHOB 3Ta MPOoeKiUA cTana ocHoBHO#. [locTouH-
CTBOM TIPOEKIIMH SBJIAETCH BHINCIHEHNE YCIOBUI:

JocTuraercs 6osee 6aronpusiTHoe pacnpe/eneHue UCKaXeHHH yroB
3a cyeT HOMYILIEHWA MCKAXEHHUIA TIoMIaeii;

yayqiaeTcs u3o0paxeHne GopM MaTeprKoOB.

ITpoekums 3aHUMAET TPOMEXYTOUHOE TOJIOXKEHNE MEXAY PAaBHOBEIIH-
KOl ¥ paBHOYIOJIbHOM MPOEKLMAMH, HO TATOTEET K paBHOBENHKOiH. CooT-
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Puc.6.24. Kapra Tuxoro okeana B NCEBAOUMITHHAPUYECKOIi NMpoeKLMK YpMaeBa ¢ He-
BOJIBLIMMH UCKAXEHUSMHU TUTOWANEH, ¢ H3IOKOTAMH Macwtaba niowanei p ¥ HaubosblLero
MCKaXCHHUS YIJIOB

HOLUEHME MOIUANeH U YIVIOB B MPOEKUMHU 3aMETHO U3MEHSETCH. Kaprorpa-
¢uyeckas ceTka CHMMETPHYHA OTHOCHTEIbHO CPEAHEro NPAMOJIMHEIHOrO
MEpuinata u skparopa. [lapannenn — pasHopasnenexHble, usobpaxalorcs
[IpAMBIMHU, NapaJUleIbHBIMK 3KBaTopy. Paccrosinue MEXIy HUMU (Mepuan-
@IBHBIE OTPE3KH) YMECHBLIAIOTCS OT 3KBaTopa K Mnomocam. B kauecTse
CPEIHEro MepvaNaHa BbIOMpaeTcss MepMAMaH ¢ AOATOTol 160°. JBe Toykn
HYJIEBBIX MCKQXEHMH YIJIOB JIEXAT HA CPEIHEM MEPHIMAHE Ha wupore * 51°.

Hau6osbiuee nckaxenue yrioB o = 15° Ha 3KBatope BHYTPU aKBaTOPUMN
Tuxoro okeana.

H3zokonsl niowaneit uMeior sun NPAMBIX, NMapajuieibHbIX 3KBAaTOPY, U
coBnaaloT ¢ napaniejsmu. CaM akBatop siBiseTcs JMHUEN HYJIeBbIX
UCKaxeHH! iowaneit. JIMHUK HyNeBbIX HCKAXeHU T IUIMH uayT no napai-
neiu £ 42°. Popma H30KON MCKaXEHHI YIJIOB XOPOILUO COOTBETCTBYET

O4ePTaHUsIM OeperoBoii JIMHMU TUXOro OKeaHa, 0CoBGeHHO B €ro ceBepHoii
[1OJIOBHHE.
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6.11.2. PaBHoBEeIMKAS CHHYCOHAAAbHAS NCEBAOUMIHHAPHYECKAR
npoexiusi Cancona

Benukue reorpaduyeckue OTKpbITHA KoHua XV ¥ Hayana XVI BB.
[IOBJIEKJTH 32 COBOIl OCBOEHME HOBBIX 3eMeJib ¥ MopabolleHue ApeBHEHIMX
KyneTyp. Haspena motpeGHOCTb B YIyYIUEHHW MHUPOBBIX KapT ML yueTa
KOJOHUANBHBIX BIANEHHIT ¥ AajJbHEMLIero 3axpara Bce HOBBIX W HOBBIX
ctpan. ®panuysckuil Kaprorpadp CaHCOH NpPELTOXUI B 1650 r. paBHOBe-
JIMKYIO NIPOEKLMIO C COXPaHEHUEM [TTaBHOrO macuuraba mo napauiensim. 31o
6bUT0 yIOOHO ISl MOpEILTaBareieil, OCHOBHBIC YT KOTOPBIX TepeceKan
ADIAHTHYECKUH oKeaH MMeHHO no napautensM. Kaprorpaduueckas ceTka
npeicTapiseT coboil: napaunend — Napajuie/ibHble NpAMbIC (BKJIIOYAst K-
BATOp), PaBHOPA3/IENIEHHBIE MEPUANAHAMHU, MEPUIHAHBI, KPOME CPEIHETO —
KpuBsie (cunyconnnl). Ilpoexins obnanaer paBHOBEIMKUMU CBOMCTBaMY,
TAaK KAaK OCHOBAHMS W BHICOTHI 0OpasyeMbiX B MPOEKINU TPANeLHi paBHbI
110 JUTMHE COOTBETCTBYIOLMM AYTaM MepuaKaHoB u napautesneil. Crenosa-
TeNbHO, cdepruyeckre Tpaneurn 3eMHOrO 1apa paBHOBEIUKH TPANCLUAM
ceTiy. InaBHBIT MacITad coxpaHseTcs Mo cpeaHeMy MepUIHaHy, SKBaTopy
¥ no Bcem mapaviensm. Ha ocranpHbIX MepMAMAHAX YaCTHBIMA maciurab
Gyer GoJbLIE PIaBHOTO. JIMHUSIMM HY/EBBIX MCKAXEHUH SIBISIOTCS cpenHui
MepuivaH u dksarop. HMckaxeHus GopM OuepTaHHM reorpapuyeckux
0OBEKTOB HE IIPOMCXOMISAT BIOJb 3KBATOPA U CPENHETO MEPHINAHA, T10 ITUM
HArpaBIeHUAM NpoeKuusi obnanaet KOHGOPMHBIMU CBOHCTBAMU. HUckaxe-
Hue GopM 0OBEKTOB YBETMYUBAETCS C YAATEHUEM OT 3KBATOpa W CpeAHEro
mepunuana. Ipoekuuio CaHCOHa BLITOIHO MPUMEHATD TS LUKOJIbHBIX KapT
Adpuxu, KOxHOU AMepUKY, ABCTPTHU M VLA KapT TeppUTOpHiA, BEITAHY-
THIX MO IUHYPOTE W MATO BHTAHYTHIX [0 JOJTOTE.

I'paduyeckuii criocod Kaprorpaguyeckoro NOCTPOECHUs CETKH. [Tpu sToM
crocobe OCYIUECTBSIOT CNEeAYIone NeHCTBUS:

1. TIpoBomAT 1BE B3aUMOTEPTIEHAMKY/SIPHbIE NPAMbBIE, KOTOPBIE MpPH-
HUMaIOT 33 CpeaHMii MepuauaH u 3Kksatop. [lonb3ysich Tabnuuamu LTHH
AYT MEpUAMAHOB W mapajulefieif, Ha cpefiHeM MEpMIMAHE OTKIALBIBAIOT K
ceBepy M 10Ty OT 5KBATOpa MEPUIUAIbHBIE OTPE3KU 3aaHHON 4YacTOThI
Kaprorpaduyeckoi cetku (5, 10, 15°) B MaciuTabe nocTpoeHUs. Yepes Touku
IEIEHUs Ha cpellHEM MepUANAHe MapajuieibHO 3KBAaTOpY MPOBOMAT Iapall-
JIeNH.

2. Ha napaanensix OTKJIaAbIBAIOT OTPE3KH MEXAY MEpHAMaHAMHU (o
yuciay MEpUIUAHOB KapThl).

3. Yepes cOOTBETCTBYIOILIME TOYKH JIC/IEHUs 3KBATOPA U napajuieniei ¢
[TOMOUIBIO JIEKaJT MPOBOAAT MEPUAHAHDI.

4. Jlanee BHIYEPYMBAIOT BHEUIHIOK PAMKY KapThl H oLHPOBBIBAIOT
MEPHINAHEL U Napanesu.

MaremaTHYecKHii ciocob nocTpoenns ceTku. Maremaruyeckuii crnocod
BBIYNC/IEHUS KOOPAMHAT YIOBbIX TOUEK KapTorpaduueckoii CETKHU BbIION-
HsieTcs TIpU oMol Gopmya
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X = p@; ¥y = pAcos g,

[4e X — pacCTOAHME OT 3KBATOPA 10 KaxAOl mnapauienu; R — pauuyc
3eMHOrO 1Wapa; ¢ — WKMPOTa NAPALIENH; ) — JOJITOTa MepULaHa.
[Toctpous 3kBatop u NEPIEHANKYSPHO K HEMY CPEAHUII MEPUAMAH,
34 OCb y NIPUHUMAETCS] 3KBATOP, 33 OCb X — CPEAHUH MEPHIHAN.
Jist yCKOpeHHs paGoThi MOJB3yIOTCS TabIULAMHI UMK YT MEPUIHAHOB
W napanjene, B 3aBUCHMOCTH OT IIHPOTHL.

6.11.3. YcnoBuas Kocasi ¢ OBATLHBIMH H30KOIAMH NPoeKUHs
IIHUWUTAK (ncesroasumyranshan) T.JI. CaimanoBoii

Hanuas npoexuus paspaGoTana s KapT ATIaHTUYEeCKOro OKeaHa MJjIu
KapT ATiantuyeckoro u CesepHoro JlenoBUTOro OK€aHOB, IS TEPPUTOPHIL,
MMEIOIIX 0006LIEHHDI! KOHTYP Ha OCHOBE NCEeBIOA3UMYTANBEHON, ONIU3KOI
K oBaly, npoekunu. Kaprorpapuyeckas cerka mmeer Bum: rnapauiesu u
9KBATOp M300pAXaloTCs IKCLEHTPUYECKUMHM OKDPYXHOCTSIMH, MEPHIHAHBI —
KPUBLIMHM, CMMMETPUYHBIMU OTHOCHTENBHO CPENHETO MNPAMOIMHEHOro
Meépuauana ¢ gonroroi 30°. Dra mpoekuus 3aHHMaer MPOMEXYTOYHOE
MTOJIOKEHUE 110 BULY CETKH MEXIY a3UMYTAILHBIMHU U NCEBAOKOHUYECKUMU
npoekuusiMu. Ilo xapakrepy uckaxeHui NMPOEKLUs NPOU3BOJIbHASA. 3aHU-
MACT NPOMEXYTOYHOE MONOKEHUE MEXIY PABHOBENUKON U paBHOINpoOMe-
XKYTOYHOH IPOEKLUAMH, HO TSTOTEET GOJbIIE K PaBHOBeNUKOHK. Jlunus
HYJIEBBIX UCKAXEHUH IUIomaneit umeer dopmy BOCBMEDKM U IEpeceKkaeT
CPEAHMI MEpHANaH Ha mMpotax 34, 25 u 84° (puc. 6.25). Umeer Tpu Touku

60°

60° 60° 60° 50°
Puc. 6.25. YcnosHast Kocast ¢ OBATBHBIMU H30KonaMu npoekuu HHUMUTAuK
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HyJIEBBIX MCKAXEHHIi YIJIOB, PACTIONOXEHHDBIX HA CPEJHEM MEDHIMAHE Ha
uimporax 5, 25 U 55°. VI3oKoubl yIiioB U wromaaeii umelot dopMy opaia.
B npenenax akBaTOpUM OKEAHOB 3HAYEHHE © = 15°, macwrTad nuouanei
P=1,15.

6.12. Konmueckne mpoexunn mis kapr CHI
U 3apyOexHBIX CTPaH

HawiyylmiuMy MpoeKIUaMM U KapT CHT asnsiorcsli HOpMajibHBEIE
KOHMYECKHe MPOEKLIUH C ABYMS CTAHIapTHBIMHU NIapaJlIC/IsIMHA (1Ha ceKkynieM
KoHyce). Bbibop KOHMYECKHX MPOEKLHH, Npexae BCero, oOBsACHAETCA
pa3MepoM TEPPUTOPHUH, OCOBEHHOCTBIO KOHbuUrypauuu, reorpadhuyecKuM
[oMOXEeHNHeM HA 3EMHOM Ilape, pacmpefelleHHeM HMCKaXeHHH Ha Bceil
teppuropun. Han ymyqiieHHEM CBOMCTB KOHMYECKHX MPOEKIHH MHOro
pa6oranu pycckue yueHsie B.B. Burtkosckuii, A.A. Muxaiurios, B.B. Kas-
paiickuit, M.JI. ConoBees, B.M. Boruuckuit. UccnenosaHneM NMpoeKMid
3aHUMATHCh U3BecTHBIe pycckue MaTeMaTHk I1.J1. YeGbiues, W.I1. T'pase,
H.A. YpMaes u 1p.

BbiGop cTaHIAPTHBIX NapajuleNied Wi KapT B KOHHYECKHX MPOEeKUUAX
MEET UCKITIOUYNTENLHO BaXKHOE 3HAYeHHeE, OT MX BbIOOpa 3aBMCHT paLko-
HaJIbHOE pacripele/ieHue UCKAXeHuil Ha KaprorpadupyeMoii TeppHTOPUH.
PaccMorpuM npelioxeHHsle B.B. KappaiickiM Tpu OCHOBHBIX MNpaBMiia
BbIGOPA CTAHIAPTHBIX NapajUieied B KOHUIECKUX NPOCKIUMAX (puc. 6.26).

1. Ha 3anaHHO# cTaHIapTHOM (Mapauieny KacaHmsl) Napajuiesiu JOoNroTy
Acp BHIGMPAIOT MOCEPEIMHE TEPPUTOPUH, OrpaHMYEHHOH MapJUIENSIMU Qs A
on, B= 1.

2. Ha 1Byx 3aJaHHBIX CTAHAAPTHHIX MApaLIENaX @ U ¢, UMEET MECTO

P uc . 6.26. [TpaBuna BeIGOpa CTAHAAPTHBIX napatenei:
4 — W30KOB MacIirTaBa TUiolianeil P U [IMH NO MAPae/isiM; 6 — KIOKOIK HaHGOBILIMX HCKAKEHHH YITIOB ©
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PaBEHCTBO ny = m, = |. CraHAapTHbIE Napamenu BBIOMpAIOT 1o hopMyiiam,
npemioxeHHsiM B.B. Kappaiickum:

| 1
P, =05+ ;((PN -9y, Py =Qy— ;(‘PN - 99,

TA€ N 3ABUCHT OT Pa3MepoB KOH(DUIypauuu u3o6paxaeMoii TEPPUTOPUH:

€CIIM TEPPUTOPUS He3HAUMTENbHA 1o wupote (7—10°), To n = 7;

CCIIM TEPPUTOPHS UMeEET (POPMY MPSAMOYTONBHUKA (napayurenorpamma)
C OCHOBAHWSIMH, JIEXAUMH HA KpaltHUX Napaiiensx, To H = 5;

€Cu TEPpUTOpHUA NpubUXKaeTcs K Gopme Kpyra, SIUTHIICa, KPUBOJIH-
HeliHO#i Qurypel, To n = 4;

EC/IN TEPPUTOPUS UMEET GOpMyY, BIIH3KYIO K poMbBy (4eTBIPEXYTONBHUKY)
C BEpUIMHAMM HA KPaHHUX mapauiensx, to n = 3. Hanpumep, wisa KapThI,
OTPaHUYEHHOH mapamnensaMu @s=42° u gy = 52° ¥ uMelouIeil KPHBOJIHU-
HeliHylo (opMy, cTaHIapTHEIE NapavTeny Oyayr ¢, = 44°, ¢, = 50°:

0 =42+ (52~ 42) = 44°5; g, =520 - 1(52° - 42°) = 49°,5.

3. CrasaTcst yenoBus, 4To6bl Ha 3a1aHHBIX Napajiesiax ¢s U @y HMEIH
MECTO IBa paBeHCTBA: 1) ns=ny; 2) ns:1=1:ny T. . MacTabp Ha
KPailHUX Napautesiax A0MKHbI GbITh BO3MOXHO paBHBIMM, a MacIUTaOb! Ha
KPaliHUX mapamrensx 6bUIM HA CTONBKO GOJbLIE IJIABHOTC, HAa CKOJIBKO
IM1aBHbI MaciTab Gosbilie HAUMEHBILEro MacluTaba.

6.12.1. Hopmanbnas PaBHONPOMEXYTOUHAS 110 MEPHAHAHAM
koHnueckas npoeknus B.B. Kaspaiickoro

Ipodeccop B.B. Kaspaiickuit ( 1884—1954), yn.-xopp. Akanemun Hayk
CCCP, npemnoxun B 1934 r. gns CTpaHbl HOBYIO PaBHOIPOMEXYTO4HYIO
KOHMUECKYIO NPOEKNMIO Ha ceKylleM KoHyce (puc. 6.27). B OCHOBY 3TOit
TPOEKLMH ObUIM MOCTARNEHBI CENYIOLINE YCIOBUS:

l. Haubosswue macumabe: (n, n m) kpaiinux napasseneti doaxcror Goims
80 CMOAbKO pas boabuie 2nagnoeo (n = 1), 6o cxoavko pasz anaeuwlil maciuma6
boabue naumenswezo macumaba Mo, T.€.m:1=1:n,.

2. Haubonvuue macuumabe: na kpaiinux napaajsennx cmpanst GoaxncHwt 6oims
Pasrer mexcdy cobou, T. €. ny = n,.

Tepputopusi ceBepHee NONSPHOro Kpyra B pacyer He NpUHMMAaAace, a
AJIS1 TEPPUTOPUM 10XKHEE TONAPHOrO Kpyra IOMXKHbI OBITH COXpPaHEeHB!
HAaUMEHDIUWE HCKAXEHNUS! [0 MEPUAMAHAM U TapasuiensiM. CpeaHuii Mepu-
auan 1ist Kaprel CCCP npunnmaercs 100°. BTuMu ycrnoBusaMu u orpeneneH
BbIOOp CTaHmapTHLIX mapayneneit 47 u 62°. Ot Mapainend SIBASIOTCS
JHHUAMM HYNEBBIX WCKaXeHWd Beex Bumos. [Mocpemune mexmy sTumu
napaensmu (54°, 5), o NMHUU OTPULATENBHBIX MacirraboB, HauMeHblIee
uckaxeHue yrmos o = 0°,5; P=0,99. Mo 10xHoii rpanuiie CCCP uckaxe-
HHsI HE MpeBbiuanT o =2° P=0,99 = 1,04. Ha CEBEPHOIl TpaHNLE MaTe-
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P uc . 6.27. [psiMas paBHOMPOMEXYTOUHAs! N0 MEPUAKHAHAM TIPOCKLIUA B.B. Kaspaiickoro:

4 — W30KOJIBl MacWTaba [Uiollanei P v UIMH 1o MapaineNaM; 6 — H30Koabl HauBONBLIMX HCKaXEHHH
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puKa (M. Yemockun) o = 16°;
P=0,99=1,15, na ceBepe ap-
xunenara CesepHas 3emst o =
=16°% P=0,99 = 1,16.

Macira6 1un no Beewm me-
PHUIMaHaM m =1, wmacTtag
UIMH TIO NapajuiensM sesne pa-
BEH Maclurtaby niowaneif n = P
OMIMNCHL UCKAXEH N y ceBep-
HOM H I0XKHOM paMoK KapThl BbI-
TAHYTBI NO napamnensm, Ha
CpeaHeli napamienn 54°,5 -
JMIIC BBITAHYT O MepHauany u I
TOJIbKO Ha CTaHAAPTHBIX napan- 52°F-
JIEJIIX SIUTHIICH MpeBpalaoTey
B KPYXKH.

Tpadmyecknit cnocop no-
CTPOEHHA Kaprorpapuyeckoi
ceTkn. Paccmorpum rpapuye- Puc. 628 TNoctpoenue konnueckoit mpoexumy
CKHUH criocob NTOCTPOEHHUSA CeTKH Tlo KoopanHatam
Ha KOHKpETHOM npumepe.

V 6.8. IMocTpours Kaprorpagpuyeckyio cerky s HOpMaJibHOI paBHo-
TIPOMEXYTOYHO## 1Mo MepumHaHam KOHH'IeCKo#i npoexunn ans dparmenra
kaptel CCCP B macuwitabe 1| : | 000 000 ¢ wyacroroii Kaprorpaduyeckoii
CETKH Ag = AL = 10°. '

Smanst nocmpoenus:

1. MocTpoum maker CETKH B NNPOH3BONBHOM MaciiTabe.

- Ha Bcriomorarensronm deprexe (Macuwrab s ToyHocTH MOXHO
YBE/IMYHUTB) MPOBENEM OKPYXHOCTE panuycom

P52=9,96 cm

.

2
R=a(l—%)

AU iapa, paBHOBEIMKOTO ¢ 3eMHbIM /UTNCOMIOM p = 6,37 cM (puc. 6.28).
, BHyTpu okpyxnocry TOYHO NMPOBOANM BEPTUKATBHBIA K I'OPU30H-
T&IbHBIA TMaMeTpBI. :

4. BepxHue ETBEPTH OKPYXHOCTH pa3busaem Ha neBATh yacreit. Ha-
XOIUM B HHUX TOYKH ¢ wupotamu 47, 62° u TIPOBOIIMM K MX panmycam
KacarenbHsle (10 BeTpeyn ¢ BEPTUKAILHBIM IMaMeTpom). KacarenbHrie y
OynyT panuycamu mig TIPOBECHUS HAa OKOHYaTebHOM ieprexe craHaapr-
HBIX napanneneit 47 u 62°. Tak xe NIOCTYNAIOT ¢ onpeneneHuem paaMyca
CaMoO# HU3Koli Tapanieny Teppuropuu.

5. Ha OKOHYATENIbHOM Yeprexe TIPOBOAMM BepPTUKAIbHYIO NnpsiMyio
(cpemHwmii MEPUIHMAH), U3 BHIGPAHHOI Touky (eannoro UeHTpa) pannycamu,
CHSITBIMU C yepTexa, BbluepunBaeM Bce napaiens, Ha4YuHag ¢ Hu3Koii. Ha
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cpenHeM MepuavaHe HapaiIeNbHO (MOCKOMBbKY IPOEKLNs PABHOIIPOMEXY~
TOYHAst) OTKJIQfbIBAEM PaBHBIC MEpUIUATBHBIE OTPE3KHU.

6. Ha nmapajnenu ¢ HauMeHblUEH WHPOTOH OTKIANbIBAEM 10-rpanycHble
OTpPE3KH MEXIy COCEAHNMHU mepunuaHamu. JUMHbL Ayr napaienei BbOK-
paeM B Tabnuue (Atnac s yuuTtenei cpepHen LIKOJTBI).

7. LleHTp NpOBENECHNA KOHUEHTPUYECKUX OKPYXHOCTE# 110C/IeN0BATEb-
HO coeIuHsieM MpPSIMBIMM C TOUKAMH MEpUIMAHOB Ha Mapajuiesn ¢ Hau-
MeHBIIEH rpoToit. DTH TMpAMbIC U OyayT MeEpUIMaHaMH.

8. TIpoBonuM paMKU KapThl, oLMGPOBKY CETKH H odopMIIsIEM YEPTEX.

MaTeMaTH4ecKuil cnocold BHIYHCIEHHA y3/0BBIX TOYEK Kaprorpaduye-
CKOii CeTKM M ee MOCTpoeHus no KOOpIMHATAM. Criocob 3aKkiouaceTcss B
NIpYMMEHEHHHU CIeAyIoLNX dbopmya (puc. 6.28):

x=p cos & y=psin §; 8 =\ sin @y p,= Rctg 0.

IUnst IpUMepa BLMUCTMM TPY TOUKK Ha napauienu 52°

5= 10°- 0,7880 =7°53; pg= 9%70—‘0%‘0%’09 .0,7813 = 9,96 cM.

x1 = 9,96 - cos7°53 = 4,98 - 0,9922 =9,88cMm; 1 = 9,96 - sin7°53' = 4,98 - 0,1372=1,36 cm;
x2 = 9,96 -cos15°46' = 4,98 - 09624 = 9,58 cM; Y2 = 9,96 - sin15°46" = 4,98 - 0,2665 = 2,66 cM;

x3 = 9,96 - c0s23°39" = 4,98 - 0,9160 = 9,12 c™m; 3 = 9,96 - sin23°39 = 4,98 - 0,3969 = 3,76 cm.

Tlpy NOCTPOEHMM CETOK KOHHUYECKHUX npoeKiuit (ocobeHHo st CTeH=
HBIX KapT) MpUUUIOCH Obl MPUMEHATH GOJbLION WITAHTEHLMPKYIb, UTO
TeXHUYEeCKHU TPYAHO BBIMTOJIHUMO. TTo3TOMYy KOHHYECKUE CETKH Ha KapTax
GoJbiioro (opmara cTposiTcs Mo TOUKAM nepeceyeHns MEPUAMAHOB U
napautesneii (y310BbIM TOYKaM), JUIA KOTOPbIX BBIUMCIIIOTCS KOOPIWHATB!.

CpenHuit MEpMANAH KapThi ApMHUMAETCS 33 OCb abeumce OX, Hayaio
koopauHat 0 JeXHUT B BEPLIMHE pasBepHYTOro KOHyca; oCbh opaunar 0Y
TIPOXOIUT NEPNEHAUKYIIAPHO K OCH aBelce uepe3 BeplIHY KOHYCa. Ecnu
BBIYMC/IEH YTON CONMXKEHUS MEPUINAHOB & ¥ paiuyc napajiienu p, To 1o
TpUBEAEHHBIM Bblle QopMY/IaM BBIYNCIISTIOTCS KOOPAMHATBI TOUCK 1,2,3...
1 HAHOCATCA CaMHU TOUKM. BbIMUCIATH 1 HAHOCUTb Y3/J10BbIE TOUKH MOXHO
He Bce. Tak KaK ceTKa CHMMETpHYHA OTHOCUTEBHO CPEIHEro MEPUINAHA,
TO KOOPIMHATH! BBIYUCIISIOTCS WM U5 npaBoii, UK s fIeBoOil MONOBUHBL
KapThbl. [laxe eciu TONBKO Ha KpaiH#X napauiensx TeppUTOPUHU BBIYHCIUTD
/i HAHECTH y3TOBble TOYKHM, TO BCe NPYrHe y3710Bble TOUKN HA LAPYTHX
[apaIeNsiX MOXHO MONYYUTb B peaynibTare MpoBEACHNS mepuanaros. Ha
MEpUIMAHAX OTKIIAlBIBAIOT paccTosiHusi MEXIy napauieasamMu U CTpoAT
Mapauie Ty Mo TOYKaM, MOAb3YACh JIeKaTaMu.
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6.12.2. Hopmaibhas paBHONPOMEKYTOUHAS N0 MEPHAMAHAM
npoexuusa O.H. Kpacosckoro

Meonocuit Hukonaesuy Kpacosckuit (1878—1948) — kpynuefiLnii co-
BETCKMil Teole3nCT, acTpoHOM, Kaprorpad, NepBbli IMPEKTOp MUHTAuK,
pa3paboTai TEOpPUIO MOCTPOEHUSI ACTPOHOMO-TEOAEIUIECKUX cereit CCCP,
TIpOBEJI UCCIEAOBAHHUS 3eMHOTO 3JUIMIICOMAA, HAMETU TYTH COBMCCTHOIO
peleHust HAaY4YHbIX MpobieM reoaesu U rpaBUMETPHU € npobreMaMu
reoM3MKU U TEONOTUN.

B kaprorpaduu oH pa3paboTan HECKONbKO KapTorpapuueckux npoex-
uit. JaiMM KparkKyio XapakTepHCTHKY BblllieHa3BaHHON MpOeKUnn (Puc.
6.29). B ee ocHOBY GblM MOCTABNEHBI CIIEAYIOUINE YCIOBUS (B OCHOBHOM
cxoxue ¢ npoekuueit B.B. Kaspaiickoro):

UCKANCEHUS MACUIMA008 OAUH N0 NAPAANeASM 00AXCHb! Bbimb HAUMEHbULU-
M,

wupomubiii nosc mexcdy napanneasmu 39°,5 u 73°,5 doaxcen coxpaname
coomuouenue niowadeii Ha Kapme U Ha INAUNCOUDE;

doadicHO Gbimb COXPAHEHO PAGEHCMBO Macumabos OAUK no Kpadrum na-
paniessam 3a0anHo20 nosca.

JlaHHasi poeKLs, Kak 1 npoekuust B.B. Kappaiickoro, npumeHsiercs
s Kapt Beeii Tepputopun CHI B reorpaduueckux amiacax, HaCTCHHbIX
IIKONbHBIX KapTax. HeobxonuMocTb ee pa3paboTKH 3aKioyanach B TOM,
4TOGBI 3HAYUTEIBHO CHU3UTb 3HAYEHMS MCKAXEHMI HA CEBEPHOM robe-
pexbe Pocciit. 3To 6bUIO CYLIECTBEHHBIM HELOCTATKOM MPOEKILIMU B.B. Kag-
patickoro. [ToaToMy cTaHmapTHbIE Mapauieny 6bUM BHIOpaHbI CO CMeLle-
HHEM K cesepy, T. €. 49,4 u 67°,8 (IMHUM HYNEBBIX MCKAXEHUI WMH). B
3TOii NMPOEKUMU MACILTa0 JUTHH O BCEM MEPHANAHAM COXPaHsETCs MOCTO-
SIHHBIM, HO MeHblue raBHoro: m = 0,997. JIMHUSAMH HYI€BBIX UCKAXEHUI
yIioB sBAsiioTca napamwienn 50,6 u 66°,8, TMHUAMU HYJTeBBIX HCKaXeHUi
wiomaneit — napawieny 48,2 u 68°,4. Ha nuHusax oTpuLaTeIbHbIX Macul-
TaboOB MIMH M [UIOWAlel, PacloJOXEHHbIX MEXAY JMHASMHM HYIEBbIX
uckaxkeHuix n=0,987, p=0,984 u o =0°6. Haubonbiune HCKDKEHHUA
coctasasiior n = 1,204, p = 1,200 u ® = 10° ha ceepe apxunenara CeBepHas
3emit.

6.12.3. OTanums ¥ HeJOCTATKH NPOCKIMIA

PaccMOTpeHHble TIpoeKiuy Gan3KK Mexay coboii. BHelHe npoekuus
Kpacopckoro otauyaercst ot npoexuuu Kaspaiickoro Gosbliieil KpUBU3HOM
napauieneil ¥ GONbIIUMH YITaMU MEXLY MEpUIHAHAMM.

CylLecTBEHHBIMU HElOCTaTKaMu 00euX MpPOeKLHii sBISIOTCA:

CEeBEPHBIN TMOMIOC B PAMKY HE BXOIUT;

BUJL MEPUINAHOB M TTapajiesieil He NepeaeT BrieyatieHus Wwapoodpas-
HoOCTH 3eMiu;

BocTouHbie ¥ 3anauble yacTi CHT, takue kak Uykotckuii 1 Konpekuit
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[0YOCTPOBA, 3PUTENBHO CHJIBHO CMELLCHDI K CeBepHOI paMKe 1o OTHOLIEe-
HUIO CpellHeil YacTH KapTbl B pe3yibTare 3HAYUTENBHOW KPUBU3HBI NAPAJI-
neseil. DTO CO3NAET HEMpaBWibHOE MNPENCTABIEHHE pa3HOLINPOTHOCTH
OGDBEKTOB, PACMONOKEHHBIX HA ONHOW IUpOTE. HanpuMep, y4amiuecs
HAYAILHBIX IIKOJ YAcTO MPHHUMAIOT 33 CAMYyIO CEBEPHYIO MaTepUKOBYIO
touxy CHI Mbic JlexHeBa, a HE MbIC YemockuHa. [lepedyrcieHHbIE HELO-
CTATKU KOHMYECKUX MpPOEeKLMit oOyc/loBUIH paspaboTKy ¥ MNPUMEHEHUE
npoeKLHUit, KoTopble OblIY 6bl cBOBOMHBI OT HUX W 00Jafain CBOMCTBaMHU,
HEOBXOMHMBbIMU TIPY TIPENoABaHNHU reorpaduu B HauanbHOl 1Kone. Kap-
THI B KOHMYECKUX TPOEKLMSAX CIeAyeT MPUMEHSATb Ha YPOKaX reorpacdum
CpelHUX LIKOA, MUIS CTApLINX KITacCoB.

6.12.4. Kocas npoussosibnasg nepCneKTHBHO-UMIMHAPHieCKas
npoekuusa M.JI. Conosbesa (1937)

Bce reorpacuyeckue Kaprhbl CHT ans HayajbHOMN LKOJbl CTPOSATCH B
npoexuuu M.J1. ConoBbesa (puc. 6.30). Ipoexius obNafaeT psiIoM npe-
MMYLLECTB [10 CPABHEHUIO C KOHUYECKUMU MPOEKLMSIMM, XOTSI U IAET Ha
kapre CHT Gonblune MCKaXeHUs. B sToit npoexuuu, Grarogaps Manou
KpUBHM3HE TapajUieseli, BeyaTieHHe pasHoOUMPOTHOCTH BOCTOYHOM U 3a-
najHoil yacreil He coslaeTcs W Ha [11a3 He3aMeTHO. CeBepHblil MOJIOC
1306paxaeTcsl TOYKOM U HAXOOMTCS B paMKe kapTbl. Kaprorpaduueckas
ceTKa ¥ Bech B/ KapThl CO3MAIOT BreYar-
fenue wapoobpasHocTu 3emnu. [Ipoekuns
XOT$l i IPOM3BOIbHAS, HO TATOTEET GoNblue
K paBHOyroibHoil. [1poekiiio CTPOST Ha
cekyleM uwuHape. [IpuyeM och LHMINH-
[pa He COBMAZAET C 3eMHOM OCbi0, @ CO-
cTapyisieT ¢ Heii yron, paBHblii 15°. 3emHas
[IOBEPXHOCTb PACCEKAETCS UMIMHAPOM [0
JBYM MajblM Kpyram — JIMHUSM HYJEBbIX
uckaxenuit (6.31, a, 6). CepepHas TUHUSA
HYJIEBBIX UCKAKEHMH TIPOXOIUT MOCEPENN-
ne marepukosoit uacty CHI. Cpennuit
MEepUANWAH KapThl UMEET JOJrOTY, PaBHYIO
100°. Tapannenp 60° ToJBKO B TOUKE NEpe-
cevyeHusl CpeIHEro MepUIMaHa KacaeTcsl
JIMHUY HYIEBBIX MCKaXEHUW BCeX BUIOB,
KoTopasi M300paxaercs NPSMON JIMHUEH.
Kaprorpaduyeckas ceTka NPEACTaBAsSET
coboit: cpeanuit Mepuanan 100° u nHus
ceyeHUs] — B3aAUMOTIepNEeHANKYISIPHBIC
TpsiMbie, OCTAIbHbIE MEPUINAHbI — KpHU-

i P u c . 6.30. Kocas nmpou3BOJIbHAs
Bble BBIIYKJIOCTbIO OT CPEAHEro, a napal- MepcAeKTHRHO-UMIUHAPHICCKas

7IeId — KpPUBBIE BBITYKIOCTbIO K 3KBATOPY. npoekius M.J1. Conosbesa
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3aKoHOMEpHOCTD UCKAXEHHH MpociiexuBaercs CAEaYIOUIHM 00pa3omM: 06-
JACTh PAaCTSXEHUH reorpadMyeckix o6beKToB pacrofioxeHna ceBepHee or
THHUM CEYCHUS, OOIACTb CPABHUTENBHO HEBOMbIIHX CXaTHil — K tory ot
JIMHUN ceveHus. B obnactu pacraxenuii reorpapuyeckue o6bLEKThbl BhITS -
HYTBI IAPANIENBHO IMHUM CEYEHUS, UX MCKAXKEHHS ObICTpo HapacraloT npu
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ypaneHuu ot Hee. Tak, 1Uisi MbIca YenockyHA MCKAXEHUE YIJIOB COCTABNAET
16°, nckaxenue miowwaneid — 1,8, Ha CeBepHoii 3emi1e OHU yXe 22°u 2,2
B o671acTi HEGOMBILMX CKaTUil B paitoHE rocynapcTBeHHON IpaHm bl CHTI
YcKaXeHHe YIIOB He mpeBbiiaer 8°, MCKaxeHHe mnomaneit He Huxe 0,72.

B 3T0il NpOEKLXWH NOCTPOEHB! CTEHHbBIE KAPTh CCCP mis HayalbHOH
Kossl, HayuHas ¢ 1970 r.

PaccmatpuBasi IpefbIIyILMe MPOCKUMY KapT CCCP, MOXHO 3aMETUTD,
4TO HA HUX BCE X€ COXPAHSIOTCS 3HAUMTE/NbHBIE MCKAXCHNA, 0CcOBGEeHHO
wiowmazeit. CTpeMsich YMEHBIIMTh UCKAXEHHMA HA KapTax CCCP s Ha-
YANBHOR LIKOJAbI U TIO BO3MOXHOCTU COXPaHHTh LOCTOMHCTBO NpPOeKLUU
M.J1. ConosneBa, B.M.- BoruHckuit Ha OCHOBE 3CKU3d kaprorpauyeckon
ceTku ¢ npuMeneHeM DBM paspaboran yClOBHYIO npoekuuno HHUUTAuK
C CHMMETPUYHOI ¥ HECUMMETPUUHON CETKaMH (puc. 6.32, 6.33).

[TpoeKliusi OTHOCHTCS K IPyIre MpoU3BONbHBIX 1 3aHUMAET NMPOMEXY-
TOUHOE MOJIOXEHNE MEXIY PaBHOYTOJIbHOH H PaBHOBENUKOM, MPHYEM
COOTHOILIEHHE HCKAXEHUIt @, P B npeaeax KapTbl USMEHACTCA. B cepepHoil
1 Gonbluei yactu kaptel CHT n3obpaxenue Ginxe K PaBHOYTOJIbHOMY, B
10X HOI ¥ MeHbIIEH yacTH — OJ1MXe K pABHOBEJIMKOMY. CpenHuil MepuaraH
TEpPUTOPUH BbIOUpaeTcs ¢ ponroroit 96 unu 100° 1 usobpaxaercs npsiMoit
JMHHEN, OCTATbHBIE MEPHIMAHBI YBEJIU4YMBAIOT KPUBU3HY OT CpENHETO.
[lapaienTy TOXe KpUBbie; KPUBU3HA MX YBEIWYMBAETCH € yBeJIMUEHUEM
ILKPOTH.

PaccTOSIHMS MEXIAy MEPUIMAHAMU NO MapauiefsiM He paBHbl, HO
U3MEHSIOTCS MATO. BMECTO TOUKM HYJIEBBIX MCKAXCHHH HA CPEIHEM MepH-
AnaHe, HAa WUpoTe 66° UMEETCsl TOYKA MUHUMAJIBHOTO UCKAXEHUSL YITIOB
© = 1°. VIcKaxXeHus YIJIOB, C yIANEHHEM OT TOYKY MUHMMATLHOIO HCKaXe-
HUS VIVIOB Ha 3araj U BOCTOK, HAPACTAIOT MEICHHEE, YEM Ha ceBep U 10T,
4TO OCOBEHHO BHITOIHO JUIsi OCOBEHHO KOHGUTYypaLUMK TEPPUTOPIH CHT.
Uckaxenus o wist Konpekoro 1 YyKoTckoro nonyocTpoBoB HE Gonble 18°,
s cesepa 3emnu ®Opanua-Hocuda o = 24°. JIuHUsL HYNEBBIX MCKaXEHUH
[olaneii — croxHas Kpusas. Okparopus Jlegoputoro oxeaHa CIJIBHO
JCKaxeHa MPOTUB MaTrepuKOBO YacTH, B 1,6 paza.

B LieioM, MO BEMTMUMHE UCKAXeHUH, 0COOeHHO mioianen, NpoeKLus
B.M. BornHcKoro 3Ha4yuTeJIbHO BHIMTPBIBACT, HEM MPOCKLNA M. 1. ConoBb-
eBa, a 1o BUAY KapTorpaduyecKoit ceTKH UMEET ABHOE MPEUMYILIECTBO MEPes
KOHWYECKUMH TIPOEKUUSAMU.

6.12.5. ITpoexkuuu A5 KapT Hacrei CHT u 3apy0exHbix CTpaH

KapTbl KpyMHBIX yacTeit CHT, coio3HbIX pecry0uK, Kpaes, obnacreit,
KapTbl 3apyOexXHBIX CTPaH, MX yacTeil aHATOrMYHOTO pasMepa CTpOAT B
HOPMaNbHbIX KOHUYECKUX MTPOEKLHSX C IBYMA CTAaHIapTHBIMY Napaiens-
MU — PABHOYTOJILHBIX /I PaBHOTPOMEXYTOUHBIX T1O mepunranam. Yaiue
PMMEHSIOT UMEHHO HOPMATbHbBIE PABHOYTOJIBHBIE KOHMUECKHE NPOEKLMH
laycca.
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7. KAPTOTPA®WNYECKAS TEHEPAJIN3AIINA.
KJIACCHO®HKALINA TEOTPA®NYECKIX KAPT.
TEMATUYECKOE KAPTOTPA®HPOBAHME

7.1. Kaprorpaduaeckas reHepanusamusa. Haammcn
Ha reorpagudecknx Kaprax

Kaprorpaguueckan reHepaamzamma. HeconocrasuMocts PasMepos Io-
lanei reorpacuyeckoi KapTsl u TEPPUTOPUM yyacTKa 3eMTH, H306paxeH-
HOTO Ha HeH, 3aCTaBNSIOT puberars K CHIBHOMY YMEHBILEHHIO €€ ILTOLIaH.
Ho u ymeHpenne macura6a 1300paxeHus He pelaer HpobIIeMy MoNMHoro
TI0Ka3a NEHCTBUTENBHOCTH, U B 3TOM HeT aBCOMIOTHOM HEOOXOAUMOCTH.
MoxHo TonbKko MbicneHHO NPEACTaBHUTh, YTO MOIYYHIOCH OB HA MEIKO-
MacluTabHolt Kapte, ecnu GBI HA Heil GhUTH 1306paxeHbl BCe HaceeHHbIE
NYHKTBI, na emle ¢ ux HassaHusamu? Takas xe HepeaJibHas KapruHa
HOJIYYHIACh OBl M C OPYTUMH 3JIEMEHTaMu CollepXaHus KapThl. B To xe
BPEMs1 BCETna mnpecienyercs Lelb — CAeNaTh KapTy He TOJILKO TOYHOM, HO
W HarmsaHol, ynoGounrtaeMoii, 0630pHoil. Hnst atoro mposogar HayyHo
OBOCHOBAHHBIIt OTGOP M 06061EHKE reorpau4yeckKux o6beKTOB U ABICHMIL
AT OTOGPAXEHHS MX HA KAPTE, HA3BIBAEMBbIl Kkapmoepaguneckoii zenepanu-
3ayuei. ’

Jlobas reorpapuyeckas KapTa, faxe KpyImHOro Maciutaba, mpoXoguT
NpOLIECC TeHEpATU3aLMH, U YEM MeJIbYe ee Macuitab, TeM Gonee yBenuyu-
BaeTcs rpouecc reHepanusaLmuu. O6061eHHOCTD KapTorpadu4eckoro n3o-
OpaxeHus: — nponece BBIHYXIEHHBIA, HO 3TO M leHHad, oboramanmas
0cobeHHOCTh reorpaduveckoit ‘KapTH, HECOMHEHHOE ee JOCTOMHCTBO. [e-
HEpaU3anus BhIpaxaercsi B 06061EHNH KOTHIECTBEHHOI U Ka4YeCTBEHHOI
XapaKTEPUCTHK SBICHUH B COOTBETCTBUHM C MACLITA6OM M Ha3HavYeHHeM
KapThl, YTO RENAET KAPTY OCBOOOXIEHHOI OT BTOPOCTENEHHEIX SIBJICHUI] C
Y4€TOM reorpauvecknx ocobGeHHOCTe TEPPUTOPHU.

Koauuecmeennsiii ombop pacnpocmpansemcs:

Ha NpUPOIHBIE U COLMABHO-TeorpadyyecKue SIBNIEHUS, XapaKTepHbIe
AIs KapTorpagupyemoit Tepputopuu, KOTODbIE ONPERESIAIOT CoAepXaHMe
KapThl, HO NPH 3TOM OHU MPUPOLHBIE KOMITOHEHTHI u300paxaroTcs, apyrie
Xe — Her;

OOBEKTLI, OTHOCSILLIMECS K ONpPENEICHHOMY SMEMEHTY COAEPXaHUs Kap-
THI U3 0B1UEro Yica 0O6BEKTOB (03ep, HACETEHHbIX TIYHKTOB, IOPOT U T. 11.),
OTOMPAIOT IS KApThl KPYNHbIC, BaXHble, SHAYUMBIE, TUIHYHBIE. [Ipn 3TOM
Ha HHX NIOKA3bIBAIOT U BTOPOCTETIEHHBIE 0GBEKTHI, XapaKTepHbIe WIS onpe-
AENEHHON TEPPUTOPHU B GOJBLIOM MaciiTabe (o3epa Duunaumun). Us
MAacChl OOBEKTOB TPYNHO OTAATh MPEANOYTEHMUe KakuM-u6o, nosromy,
MCXO[A U3 MacIuTaba ¥ HA3HAYEHUs KAPTEL, YCTAHABTHBAIOT MUHUMAaJIbHbIE
pasMepsl (11eH3) OOBEKTOB U HOPMATUBHBIHA c1tocob (HopMy oT6opa), T. e.
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110Ka32 YMC/ia M306paKEHHBIX 0OBEKTOB HA €AMHMULY TUIOWAAN KapThl IUI
pasIMYHBIX PailOHOB TEPPUTOPHI.

Kauecmeennuiii ombop 3axniouaemcs B COOOLICHNH KayecTBEHHOM xapak-
TEPUCTUKHU SBJIEHUA M COCTOMT:

B YMEHbLIEHUM YMCIA TUIIOB, XapaKTEPU3YIOLUUX SBJICHUE WIH 00BeKT;

B YMEHBIUEHUY YUCIIA CBOMCTB, ONPEAeIsIOMX sBJICHUE. ITpu ymeHb-
[IEHUM YMCIA TUIOB OGBEKTOB (sBJIEHUI), H300paXAEMBIX OHHUM YCIOB-
HBIM 3HAKOM, TPOMCXOIMT 3aMEHa YACTHBIX MOHSITUH cobupartenbHBIMH
Gosiee WMPOKUMHU NoHsTHsAMU. Hanpumep, BMECTO py4bH, peKH — NPOCTO
peKa; BMECTO HEMPOXOMUMBIE, TPYAHOITPOXOAMMbIE W MPOXONMMbIC bonora —
nipocto 6osora. OGO6LIEHNE KAYECTBEHHOHR XapakTepUCTHKHU SIBJIEHUs My-
TeM COKpAleHMsl CBOMCTB cledyeT MOSICHUTL CleAyiollnM TIPUMEPOM.
Kaxnblit MaccHB JIeCa UMEET Y4aCTKU, KOTOpble 00/1analoT CBOMMHU Xapak-
TepHBIMM OCOBGEHHOCTSIMM; GOPMY M PasMep, CBO# THM M OlpeneseHHbIN
JPEBOCTOIf, BO3PACT, BBICOTY, TOJIUMHY CTBOJIOB, 3arac APEBECHHbI, pas-
JUYHYIO NpUHAIexHocTs M T. 4. Kaprorpaguyeckas renepaiusauus o-
penensier, Kakue U3 NepeyuciIeHHBIX KaYeCTB ceayet oTODpa3uTh Ha KapTe,
a KaKue COKPaTUTh Kak BropocreneHHbie. Hanpumep, Ha TornorpagpHyecKkon
KapTe oTOOpaXaloT NoYTH Bce KayecTna (cBoiicTBa) Jeca, a Ha obuereor-
paduyecKux KapTax — TOJIBKO pasmep W dopmy seca.

JU1st mpaBHIBHOM OLEHKH reorpaduyecKoi KapTbl HEOOXOMHMMO YYUThI-
BaTh OCOBEHHOCTH reHEPATM30BAHHOCTH J1I0GOTO KapTorpapuyecKoro n3o-
OpaxeHus.

Hammvcu na reorpaduyeckux Kaprax. Haanuen Ha reorpadr4ecKux
KapTax NpeACTaBsIoT coboil HeoTbeMIIeMblil uH(popMaTHBHBIN K oboraiia-
JOLIMI 3MEMEHT CONEPXAHUs. DTO Npexiae BCEro coOCTBEHHBIE HA3BAHUA
0GBEKTOB, MOSICHUTENbHBIE, KAYECTBEHHbIE U KOJIMYECTBEHHDIC XapaKTepH-
CTHUKHU MX CBOWCTB.

Ha MeikoMacluTaBHbIX KAapTax HaAMucH cOGCTBEHHbIE Ha3BaHUM 00b-
€KTOB U TIOACHUTENbHbBIE UMEIOT IEPBOCTENEHHOE 3HAYEHUE 110 OTHOWIEHHIO
K HAAMMCAM-XapaKTEPUCTUKAM 1 TpebyloT CaMoro Cepbe3HOro BHUMAHMA,
TaK KaK KapTa ¢ UCKAXEHHBIMM WM HENpPaBUJIbHBIMUA HAa3BaHUSIMHU NPEIl-
CTaBJisieT cOBOil CMpaBOYHUK € OLIMOOYHBIMH NaHHBIMH. K tomy Xxe
HaJImUceil-XxapaKTePUCTUK Ha KapTax oOblYHO Maso.

Ha MenkoMacuItTaGHbIX reorpapuyeckuX KapTax MosiCHUTENbHbIC HAl-
IIHCH JAIOTCA B BUAE OTMETOK BBICOT M MyOMH. Ha temaTvdeckux kaprax
HaanucsaMHy 0603HAUaI0T KauecTBeHHbIe 0COBEHHOCTH OTAENBHBIX TEPPUTO-
puit. YKCIOBBIMY HAAMMCAMU 0603HAYAIOT a0CONIOTHBIE UM OTHOCHTE/Ib-
HbIE NTOKa3aTely.

BcecropoHHee U3yyeHHe reorpaduyeckux Ha3BaHUH (npoucxoxaeHue,
CMBIC], M3MEHUMBOCTD, HAMMUCAHUE, NpPOW3HOLWEHHNE) COCTABISIET MPEAMET
TONOHUMUKH (Tpey. TONOC — MECTO, OHUMA — nuMsl).

Haanucy Ha Kaprax pas/iMyalorcsi XapakTepoM UpHgTa, pasMepoM H
HakIOHOM GYKB, LBeToM. OOBEKTbI, OTHOCALUMECS K PA3HBIM JJIEMEHTAM
colepXXaHusl KapThl, NOANXCHIBAIOT KapTorpaduyecKuMu WpUPTaMH, KO-
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TOPBIC Pa3IMYAIOTCS PUCYHKOM OYKB 1 UHDP, TOAUIMHOM U HAKIIOHOM OyKkB.
Tak, no ¢opme u pasmepaM LpudTa MOXHO onpenesMTs no Tornorpapu-
YECKOH KapTe, 4TO 3TO — TopoJ, NOceoK FOPOACKOTO WK CEIBCKOTO THIIA,
CYNOXONHAsl WM CrulaBHast peka W T. 4. LIBeT waanucu OlNpenensieT rnpu-
HAIIEXHOCTbL 0OBEKTa K ONpeneneHHOMY SNEMEHTY COAEPXKAHUA KAPTHI K
CIOCOOCTBYET €€ HATJISAHOCTH M YTEHHUIO.

Hannucen suaunrensho o6oramaior CONEpXaHWe KapThl, Meperpyska
VIMH KapThl 3aTPYHSAET UX YTEHHE H HE COCOBCTBYET BbIAEIEHUIO [TIAaBHOTO.

Hannucu reorpadmueckux o6wexton DOJIKHBL OTBEYATh CIENYIOLINM
OCHOBHbIM TPeBGOBAHUSIM:

Pa3MELLATBCST HA CBODOAHbIX MECTAX KAPTB ¥ TOYHO YKA3bIBATD MECTO-
HOJIOXKEHNE 00BEKTA;

HE IOJKHbI 3aKpbiBATh WK TEPECeKaTh APYrye YCAOBHbIE 3HaKy;

ACXHBI COOTBETCTBOBATD BEJIMYMHE M 3HAYEHUIO obbeKTa;

HaAIMUCH HA3BaHHUHA HACENEHHBIX NMYHKTOB NOMKHbI pa3MeLuaTees na-
PALIENBHO HOXHOI paMke;

HAINUCH KPYNHBIX reorpaduuecknx ofbekTos, rocynapeTs, OCTPOBOB,
00J10T, XpeBTOB M T. 1., 3aHUMAIOLLIKX SHAYUTENBHbBIE TUIOWANH, Ppa3MELLIAIOT
BHYTPY HMX KOHTYPOB 10 HAaNpaBREHWI0 Goablueii npoTsaxeHHocTd. [Ipu
0630pe KapThi HAAMMCH MPEXIE BCEro NPUBNCKAIOT BHUMAHWE W CO3AAIOT
TNIEpBOHAYAIbPHOE MHEHHE o Heil. [lostomy BbiOOPY KapTrorpaduyeckux
WPHGTOB, UX XOpoLLeil YuTaeMocTH, M3ALIECTBY MPUIAETCA 0coboe 3HAYe-
Hue. Tlpu cocraBnennu opurunanos KapT 6oJiblioe BHUMAHWE yaensieTcs
IpaBUbHOH Nnepenaye reorpaduyeckix HA3BAHUIL, T. e, ux TPAHCKPUITLIUY.
B kaprorpaguueckux yupexaenmsx CYWIECTBYIOT OTAENbI TPAHCKPUIILIMH,
BBICOKOKBATM(MUMPOBAHHBIE CNELUATUCTB 3AHUMAIOTCS TPaHCKpUOHpO-~
BaHUCM WMHOS3BIMHBIX HasBaHMiT. Haubonee ynoTpeGHTENbHBI TPH (OPMBL
TIEPEai MHOA3BIYHBIX HA3BAHMIA: hoHeTHYecKag, TpaAULIMOHHAs U nepe-
BOIIHas.

QPoHeTuuyeckas & o p M a npumensietcst st BOCIPOU3BENEHUS
BOSMOXHO TOYHOrO M GIM3KOTO MECTHOTO 3BYYAMMS HA3BAHMS 6yxBamMu
ancasura apyroro sizpika. B CHI (oHeTHyecKas BhopMa SIBASETCS OCHOB-
HOU NpH Nepenaye MHOSA3BIYHBIX Ha3BaHUi.

Tpagnuumonuas & o pMa npeacraensieT coboii nepenavy Ha-
3BaHUA B popMe, KaKHUM OHO 110 TPALHUHH BOLLIO B JIUTEPATYPHbI A3bIK
CTPaHbl, B 3bIK Apyroro Hapona. Hanpumep: Hapwu (bp.), Napux (pyc.).

Hepesoanas ¢o P Ma UCNONb3YeT repeBoi HA3BaHHUY IO
CMBICTY, HanpuMep: ocTpoBa 3eseHoro Mbica, OrHeHHas 3emus UT A

7.2. Knaccndukauus reorpapu9ecknx Kapr

OrpomHoe yKcno cambix Pa3HOOOPA3HBIX TEOrPAGUUECKUX KAPT BhI3bi-
BacT €CTECTBEHHYIO HEOOXOAMMOCTb MX pasneNeHus (xknaccudukaumm) Ha
TPYNINbl (BMAbI) NO ONPEAESIEHHBIM OCHOBHbIM NpH3HAKaM: MacLiTaby,
BEJIMYMHE (OXBATY) KapTorpacgupyemoit Tepputopum, COJIEPXKAHUIO, HA3HA-~
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YeHHUI0, Crocoby MONb30BAHUS, CTENIEHH o6obuenHocty ¥ T. A. Kiacen-
(uKaLusl [TO3BONIAET H3YYaTh M YCTAHABIMBATD CBOIICTBA Y 3aKOHOMEPHOCTH
BIIOB KapT, HEOOXOAMMA JUT MX CUCTEMATH3ALNH, yIETa U XpAHEHHUA, U151
06paboTKU U TOMCKA Kaprorpaguyeckon undopmauuu. BHeapeHue aBTo-
MaTH3alMK B MHPOPMALMOHHO-KapTOrpapuyecKue OTAENBI yupexkIeHU
CTpaHBl IOCTABHJIO WX HA CaMblil BLICOKUH ypOBEHb OPraHHU3aLINH. B nepBoit
yacTy TocobHs MOAPOOHO YKa3bIBAETCS, YTO reorpaduyeckue KapThi 10 ux
MaclITabaM messaTesl Ha FPYIbl KpYMHOMAcIITabHbIX, cpeHeMacIlTabHBIX
M MenkomaciiTabHbIx KaprT. M3 mepedncieHHbIX MATH [PyNn ACJCHUA
reorpadMYecKyX KapT IO OXBaTy Kaprorpagupyemoi TEppUTOpHH MEPBLIC
YeTBIPE TPYNTIBI OTHOCATCS K METKOMACIITAGHBIM KapTaM, TOJBKO TpyIirna
OTIeBHBIX TOCYIAPCTB U MX 4ACTEN OTHOCUTCH K MeJIKOMAcIITaOHBIM WK
cpenHemaclTabHbIM KapTaM. Kaxnas rpyrna BKIOYaeT 60JIBLIOE YUCHO
KapT, Pa3TMYHBIX MO CONepXaHHIO. B 3aBUCHMOCTH OT CONEPXaHHA BCE
KapTHI TTOAPA3JENSIOT Ha obuiereorpagpuyeckue 1 TeMaTHuecKue.

Obuwezeozpaguueckue Kapmpi — 3TO KApThl € M300PDKEHHEM ob1ero
06/IMKa TEPPUTOPUM TIyTeM OTOOpaXeHUs! U MPUPOAHBIX COLUMAIBHO-TEO-
rpacduueckux 06beKTOB. TIpUPORHBIE YCIOBUSA MECTHOCTH oTobpaxaroTcs
[10Ka30M Tuaporpaduyeckux oGBbeKTOB, peabeda U MOYBEHHO-PACTUTEND-
Horo nokposa. K counanbHo-reorpadhuyeckuM IEMEHTaM KapThl OTHOCAT-
¢s1 HaceNeHHble TYHKTHI, IYTH COOOLEeHUs, MOMUTHKO-aIMHHHCTPAaTHBHOE
[eNeHNe ¥ Ipyrie XO3siCTBEHHBIE U KYJIBTYPHBIC OOBEKTHI. Ipu satoM Bce
3JeMeHThI 0co00 He BBIIEAI0TCA Ha KapTe.

Temamuueckue Kapmoi— 3TO TeoTpaduyeckue KapThl, Ha KOTODPBIX
OfIMH, ABA, PEIKO HECKOJIBKO MPHPOXHBIX MU coLManbHO-TeorpadguecKux
3NEMEHTOB TOKA3aHbL ¢ HAMOONbILE(H TTyOUHON M ITOAPOOHOCTHIO, ONpele-
JSIOLIMAX TEMY KapThl.

Menkomacmrrabisie (0030pHbIe) oOuereorpagHIecKue KapThl. Ocoben-
HOCTH OCHOBHBIX DEMEHTOB cofepXamus. B mepsoit yacTu nocodus non-
pOOHO OXapaKTepU30BAHBI KpynHoMaciiTabHble obuiereorpaguyeckue
KapThl. 30€Ch PACCMOTPUM OCOOEHHOCTH MeJTKOMACIITA6HBIX (0630PHBIX)
obuereorpadMyecKuX KapT U SJEMEHTBI HX COMCpXaHus.

[Tpexe Bcero 3T¥ KapThi OTIMYAIOTCA OT tonorpacuyeckux 6oabluei
lleJleHaN paBJIeHHOI CTENEHbIO TeHepATH3aUUN M300paxeHuss 3eMHOI 1o~
BEpXHOCTH M 3/IEMEHTOB UX CONEPXAHUS.

Menkuit MacmTab OO30PHBIX KapT BBIHYXIHAeT COKpallaTh Ha HUX
3MeMEHTBI OCHOBHOTO copepxanus. Hampyumep, He MOXeT OBITb NOJIHOTO
[10Ka33 TIOUBEHHO-PACTUTENBHOTO OKPOBa, Xo3sicTaa. TakuM obpa3oM, B
colepxaHue OB30PHBIX KApT 00s3aTeBHO BXONAT [ABHLIC IEMEHTBHL
ruaporpaduyeckiue OOBEKTEl U penped, counanbHo-reorpaduyeckue —
HAaceJeHHblE MYHKTHI, MyTH COOOIIEHHUs!, NMONUTHKO-AIMUHNCTPATHBHOE
nenenye Tepputopud. Habop nokassiBaeMbIX JIEMEHTOB HA KapTaxX MOXET
HECKOBKO M3MEHATHCS (HANPUMED, NPH NOKa3e PACTUTENbHOCTH (pOHOBON
OKpacKoif), B TO Xe BPeMs CYLIECTBYET ONpe/encHHas cTaGUIBHOCTE HX
CONepPXaAHMUSI.
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O630pHEIe obLereorpadguyeckue KapThl MPEACTABIAIOT COBOM Hesame-
HUMOC CMpaBO4HOE MOCOOHE M COREPXaT ILMPOKYIO HHGOPMALMOHHYIO
CHOCOGHOCTb B OGIUEM M3yYEHMM TEPPUTOPHH, COOTHOLIEHUHU rlowanei
MOpEH U CyIUM, reoJIOTHYECKOM CTPOEHUM 3eMHOI MTOBEPXHOCTH, pacusie-
HEHHOCTH penbeha, 0 B3aUMOCBsI3siX ruaporpadum u peibeda u T. 1.

Hanpuwmep, o kiuMatuueckux ocobeHHoOCTsIX TEPPUTOPUH MOXHO KOC-
BEHHO CYQUTH MO HAMYMIO HA Hed MAPOrpapuUecKUX 0GbEKTOB, CTENEHN
3300/I0YEHHOCTH, €¢ reorpadMuecKoMy pa3mMeLieHHIO.

OHM MCIONB3YIOTCSI B KAYecTBe reorpagM4ecKoi OCHOBBI [UIsi CO3AaHMS
TEMaTHIECKUX KapT, B reorpaduyeckux-arnacax. [lo cnocoby nosnbzosanus
obuiereorpaduueckue KapThl NONPAsAENsioT Ha CTEHHDbIE, HACTO/bHBIE
CIIpaBOYHbIE M CHpaBOYHbie 0630pHble. Ocoboe BHUMAaHMKE MIPUBJEKAIOT
HAaCTONIbHbIE CNIPABOYHbIE obulereorpaduyecKue KapThl (CKIAMHbIE KapThl)
MAatepUKOB, OTAEAbHBIX CTPAH, Mopeit U okeaHoB. CripaBoOYHbIe 0030pHEIe
obutereorpaduuecKue KapThl 3HAYHTEIBHO OTAHYAIOTCH OT y4yebHBIX. Yueb-
HBIC KapTbl CHNLHO TIEHEPAIM30BAHbI, MEYATAITCS SIPKUMH Kpackamu,
HATJIANHBL, YIIPOILEHHO YUTAEMbl M MPOCTHI O OOPMIEHHIO.

N3o0paxenne runporpadpyyeckux o6nekTos. I'maporpaguueckie 06s-
CKTLL. MOps, 03€pa, BONOXPAHMJIMLIA, NPYAbl, PeKH, KAHANbI U T. J1. pac-
CMATPHUBAIOTCA B HApPONHOM XO3AHCTBE KAK €CTECTBEHHbIE pybexu,
TIPErpanni, HCTOYHWUKM BOLOCHAGXEHUA, MyTH COOOLIEHHUS, OPUEHTHPHL.
Kpome ux rpadudeckoro usobpaxenus, paxHbim 2JIEMEHTOM CONEPKAHUS
SIBJAIOTCA MX XapaKTEPUCTMKHU: WIMPHHA M [NyOMHA, HAMPABNEHHE U CKO-
POCTL TEYEHUs], IPYHT JHA, XapakTep 6eperos, KauecTBO BOLBI, CYNOXOI-
HOCTb M ap. Ha obuereorpaduueckux kaprax XAPaKTEPUCTHUKA BOJ
Muposoro oxeana csoautcs K 0006ILEHHBIM MOKa3aTensm 6eperopoit
JIMHMY, penbeda AHA MOpell U 03ep, HAMMEHOBAHUIO OTIEJIbHBIX YacTeil.
Ha MHorux kaprax nokassisaior MOPCKHE TyTH, TeUeHHsl, obiacTu pacnpo-
CTPaHEHMS IJIaBYYUX U MOCTOSHHBIX JIbJOB.

Penved Mopckoro ama oro6paxaior TUTICOMETPHUYECKHM CITOCOOOM,
T. €. MIOCJIONHON OKpacKoii cTyneHei MYOMH YyYacTKOB [IHa MpM MOMOLIH
n3006ar (M30auHuiA).

HM3obarbl cTpossT Ha ocHosaHum NpomepoB ryOuH, aHATOrWYHO MO-
CTPOEHUIO FOPU3OHTANIEN, HO TONBLKO C HEPEMEHHBIM HHTEPBAIOM LIKANbI
riy6un. Tak, MatepukoByio oT™enn orpaHu4uBaer nzobara 200 M, npome-
XKYTOYHBIE U300aThI poBoasT Yepes 50, 100, 200 M. OnHako ob1uenpUHATOM
LUKIBl IIYOHH (BBICOT CYLUM) HE CYLECTBYET. Marepukosast otmesnb umeeT
MCKIIOYMTENIbHO BAXHOE 3HAYEHHME ISl HApOIHOTO XO3AMCTBA: 31ech CO-
CPELOTOYCHBI MOPCKHE MPOMBICIBI (HedTH, raza, puibbli W T. a.). 9ro —
CaMas CIIOXHas M OonacHas JUlsl TUIABAHMSI MOPCKMX CYIOB 4acTb Mops;
Mopckue Gepera cnyxar 30HON OTHbIXA HACENEHMsI M €CTeCTBEHHBIMU
TPaHMUAMU FOCYNapCTB; HAKOHEH, OHa SIBASETCS CAOXHOMH 30HOM B3aUMO-
AeicTsusl cyuin u Mopst. Mzo6ara 2000 M otaensiet MATEPUKOBBIH CKJIOH OT
7loXa Mopsi, a usobara 6000 M okoHTypuBaeT camblii Iy60oKU# XKesoh
MOpCKOFO IHA. 31€Ch MHTEPBALI IIYOGHH LKA bI YKPYTMHAIOTCS U 1306aThl
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umMetoT ceuenue 1000, 2000 M. CTyrneHu wKkaibl [yOMH OKpallKBalOT B
CHHMIT LBET, MO NPUHLIKINY: YeM MIyOxe, TEM CHHEE.

XapakTepyCTUKY MOPCKOFO JHA MpPH THIICOMETPHYECKOM cnocobe a0-
[OJHAIOT HA KapTe OTMeTKM ry6uH. Kak npasuio, 310 HauboNblIME M3
W3BECTHBIX [IYOMH, T. €. MaKCHUMAJIbHble NIyOHHbBI yacteit MupoBoro
OKeaHa, a TaKKe [TyOUHbI, PAcIOJIOXKEHHBIE HA aKBATOPUAX M B XapakTep-
HbeiX vacTsix mops. Hepenko mo dapsatepy BbIIE/SIOT M HAWMCHbBILME
ry6uHBL Ha GaHKax M MeJKOBOAHBIX y4acTKax MOpH.

Ha o630pHbIX o6luereorpaduuecKux Kaprax, COrfiacHO Hay4HoO paspa-
6OTaHHOMR KIIacCH(PUKALMK TUNIOB MOPCKUX Oeperos, CTPEMATCA NMepenaThb
BO3MOXHO TOYHO OCODEHHOCTH CTPOEHUs Bepera Kaxaoro Tura, Ha4epTa-
Hue Geperopoit JIMHUM, HATMYUE MbICOB U 3AJIMBOB, HAABOAHBIX U MOABOA-
HbIX CKaJl, 6aHOK ¥ T. A.

HN306paxenns pex, o3ep, Kananos. MenkomaciutabHbie obereorpadu-
yeckle KapThl JAIOT ONpelesieHHble MpeacTaBleHHsi 00 0COBEHHOCTAX
PEeYHOl CHCTEMBL: SICHO MPOIISAbIBACTCA €€ KOHQUIypalusi, CHMMETPUY-
HOCTb WJIM aCUMMETPHYHOCTh, OCOOEHHOCTH TeHeHH i [VIaBHON PeKH, O BCEM
Gacceiine cucteMbl (pasmepe, opMe, XapakTepe BoAOPasieNoB, OCOOEHHO-
CTAX MUTAHUs, PEXMME U T. A.). Benencrsue reHepanusaumn 1 maciurada
NMPOTSXKEHHOCTh pyca peK BCeraa MeHblue AeHCTBUTENbHOH M GbIBAeT
UCKaXeHHoit 3HauuTenbHo. ITo KapTaM pasHbix MacuiTaboB MOXHO CpaB-
HUTB IYCTOTY PEYHOIt CETH, CTENEHb NPOBEACHHON reHepaak3aUmny B pa3HbIX
HacceitHax. TolUMHA YCIOBHOIO 3HaKa PEKH He OTOOpaXaeT AeiCTBUTEIb-
HOIi ee IIMPHHBI, OHa BHeMaciuTabHa, ocOOEHHO MPH BLIAENEHHU MpeyBe-
JINYEHHOH TOJILLMHOM pycia IMIABHOM PEKH.

OcoBeHHOCTH pyc/la peKH BBIABISIOTCA HAJIMYHMEM B HeM TOPOroB,
BOIONAZOB, YYACTKOB CYJIOXOAHOCTH, CTpoeHHeM AeabThl. HaspaHusi wist
3HAYMTENBLHONM YACTH PEKM pasMelliatoT oObIYHO B UCTOKE, B YCThe U B
cepellHe PeKH € YKPYMHEHHbIM pasMepom LIpUdTa OT Hayaia A0 YCTh
pekn. Ocoboe BHUMAHHUE yAesisieTcsl OTOGpaXeHUI0 Xxapakrepa U MecTono-
JIOXKEHHs MCTOKA [JIaBHOW peKH B OMpele/icHHOH peyHON cuctemMe.

Osepa Ha 0630pHbIX KapTax OTOOPaXaKT B 3aBUCUMOCTH OT BEJIMUMHBI,
€CIH OHHU SIBIAIOTCA MCTOKAMH peK, OT uUeneOHOCTH 03epa, a TaKkKe B
3aBUCHMOCTH OT 0COBEHHOCTEH NPOUCXOXAEHUSI U OCOOEHHOCTH TEPPUTO-
pun. B nycTuiHHBIX pailoHax o3epa MoKas3blBalOT NoapobHO, HeB3Upas Ha
MX BeJMUMHY. M300paxeHne KpyMHBIX O3€p AHAJIOTHYHO H300paxeHuIo
Mopeii Tuna Kacrnuiickoro, o3epa baitkan, T. €. MPUMEHSIOTCS T€ XX€ METONBI
oTOGpaXeHus: pebeda U CTPOeHMs: GEperoB 03EPHON KOTIOBUHBL Y 03€p
JaeTcsi XapaKTepucTHKa abCOMIOTHOM BbLICOTbI 3€pKana BoAbl (OTMETKA
ype3a), OTMETKA MaKCHMabHOi M1yOKHbl. Y HeGoNbluKMX 03€p OHH MOIYT
HE IOKa3bIBaTbCs, M YACTO caMM o3epa He usobpaxaworcs. O6o3HaueHUe
COJIEHOCTH BOAbl B 03epax 0TOOPaXaioT Wisi MPECHLIX — CUHEH, LISl cone-
HBIX — (PUOETOBOI OKPAcKO#; Oepera NepechiXxalolunx 03ep — MNpepbiBU-
CTOil JMHHUell. Bce NPUTOKM, COEHMHSIOILME O3epd, NOJXHbI OBITh
coxpaHeHbl. Henb3si 0GbeAMHAT HECKOJIbKO MAJIbIX O3€p B 04HO GoJiblIOe
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osepo. Ilpu oToBpaxeHHH KAHATOB HAZO YMMTHIBATH MX HauepTaHue W
TYCTOTY pacrmojiokeHus. B nepsyio ouepenp ot6upalotcsi cyroxomHsle
MarucTpaibHbIE, METMOPATHBHbIE KAHAIb C UX COOpPYXeHUSIMU. BoineneHue
Hanbosee BAXKHBIX KAHAIOB JOCTHUIAETCS MyTEM W30BPAXEHHUS UX B IBE
JIMHHA WM B OLHY YTONLUEGHHYIO JIMHUIO C COBJIIOAEHUEM MPAMOTUHEHBIX
YYaCTKOB W YIJIOB MOBOPOTA.

U3zobpaxenne peaveda, nouseHHo-pacTute/ibHoro NOKPOBA M FPYHTOB.
Penbed (coBOKyNHOCTL HepoBHOCTE! 3eMHOI MOBEPXHOCTH) IBJIsIETCS BaXK-
HBIM 3JIEMCHTOM cCOlepXaHHs reorpapuyeckux xapt. Mmeer 6onblioe
HApOIHO-XO3/CTBEHHOE 3HAYEHME I CNELUANN3ALMMY 3EMICACTUST U
KMBOTHOBOACTBA, NPHU NPOEKTUPOBAHMHU U CTPOUTENBLCTRE TOPOT, BOLOXPa-
HUJMIL, KaHATOB U pa3NUYHBIX coopyxeHuil. Bce sto ofycnasmupaer
BbICOKME TPebOBaHUA K M300paxXeHUIO penbeda Ha Kaprax.

W3obpaxeHue penbeda Ha KapTax — ofHA U3 CaMblX TPYAHbBIX 330a4 B
cocTaBleHUH reorpaduuecknx kapt. Bee n3secTHule crmoco6bl U300paKeHUs
peiibeda ropM3OHTANISMU, KAYECTBEHHOIO M KOJIMYECTBEHHOFO thona, nep-
CHEKTUBHOI'O WM WITPHXOBKH, apeajioB HECYT B cebe CyLIeCTBEHHbIE HEO-
CTATKHM, TaK KAK HE CO3AAIOT HAMISAHOTO NPEACTABNEHUS 06beMHOCTH hopM
penbedha U ero pacuNeHeHHOCTH TPYU U306PAKEHUM Ha TUJIOCKOCTH, HaIpu-
Mep Ha KpynHoMaculitabHbiX Kaprax. [1pu usobpaxeHuu penveda ropu-
SOHTAIIMU He pellaloTcs 3anauu orobpaxenust peskux dopm perbeda
(cKanucThix rpe6Heii, 0BpbIBOB, TEKTOHHUYECKUX TPELUHH) WU nepejadn
€ro MUKpO(hopM, He OTPAXKAIOTCH IMHAMUKA MOABMXHBIX 21EMEHTOB pelib-
eda (ononsHeii, neckoB) uiu GbicTpo pactyuime GopMel (oBparu). Tpu
UTEHHU pesibepa B TOPU3OHTATAX BO3HMKAET OMpeleeHHast TPYAHOCTh M
HE NOCTUTACTCs1 3pUTENbHBIN 3¢dekT ero obbemuoctH. CoBpeMeHHBbIMH
METOLaMHU 1S n306paxeHus pebeda Ha obuiereorpadiyeckux U TeMaTh-
HECKHX KapTax sIBIAIOTCS! OTMETKM BBICOT, PHIICOMETPUYECKHIT CMOcob U
Ccrocod OTMBIBKY.

Fmncomerpuueckuit crnoco6. Dro crnocod nocioiHoI
OKPAacky TNPOMEXYTKOB — UHTEPBANIOB MEXIY COCEAHMMM M3OIMIICAMU TI0
Omnpele/leHHOW LBETOBOI LIKaJie.

HarnsnHocTs n3obpaxenus penbeda nosbluaercs B pesyJibTate oKpa-
CKWU MHTEPBAIOB BBICOTHBIX 30H peabeda, WU30TMIICHl BBISIBISIOT TOMBKO
KpynHbie GOpMbl U UX THUIIBL

OcHoBHbIe TpeboBaHUS K TUITOCMETPUYECKOM LIKane: 1BeTa (OTTEHKH)
MHTEPBANOB LUKAIBI JOJXHBI SICHO Pa3NnnyaThCsi MeXLy coBoM, He UMETD
PE3KMX KOHTPACTOB B COCEAHUX WHTEPBANAX; IUIS LETBHOCTY BOCIPUSITHS
penbeda pacuBeTKa AOMKHA ObITH FApPMOHMMHOIM MOCHONHAS oKpacka
nojokHa co3nabarb 3(MGhEKT BHIMYKIOCTH W MIACTHYHOCTU penbeda.

Ha 0630pHbix obuiereorpaduueckux KapTax MpUMEeHSIIOT B OCHOBHOM
MHOTOUBETHYIO TUTICOMETPUYECKYIO wkany. s npuaanus eit miactuyHo-
CTH B BEPXHUX CTYMEHSX WIKAIbl BBEAEHLI TEIJIble TOHA OPAHXEBOro U
KOpHYHEBOTO LIBETOB BO3PACTAIOILER HACBILIEHHOCTU. [lepexomoM K Hum
OT 3CJACHBIX TOHOB HU3MEHHOCTEH CIYXHUT 0OLIYHO XeATolit useT. Yucio
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L[BETOBBIX CTYNEHEN MHOTOLUBETHOH LKAIbl OObINHO xosieOieTes B peaeaax
10—15, onHouBeTHOI 5—6.

Uzorunca 200 M oraesnsger HU3MEHHbE PABHUHBI OT BO3BbILUCHHLIX,
wzornmca S00 M — BO3BBIILEHHYIO PaBHMHY OT HaropHo#, usorumnca 1000 M
COCTaB/ISIeT BEPXHMil Tpelen HU3KWX rop, usorunca 2000 m — BEPXHUH
Mpesiel CPEAHEBBICOTHBIX TOp, Jaiee KOTOPOro — BbICOKME TOPbLI. Bni6op
M30TUIIC HA KapTe 3aBUCMT NpeXJle BCero oT 0CoOeHHOCTEH penbeda
tepputopun. OObIYHO 3TO — U3OMUIICHI CO CTYNEHAMU, BISITHIMU HEPES 50 m
(ot 0 1o 300 M), yepe3 100 m (ot 300 10 600 M), uepes 200 M (ot 600 o
1000 M), yepes 500 M (ot 1000 no 3000 m) it Boiwte yepes 1000 wiu 2000 m.
[1IKana BbICOT OBBIYHO BK/IIOUAET HE TONLKO peabed cylin, Ho U penbed
MOPCKOFO IHA ¢ OKPACKO! HMXHUX CTyneHe! B cuuuit uper. Hu3meHHoCTH
¢ BBIcOTOM 10 200 M OKpaLIMBAIOT B 3eJieHbll LBeT. BbiCOTHBI! WHTEPBAT
BiJTIouaeT 2—3 crynexun. Hanpumep, nixe 0 M, or 0 10 100 m, ot 100 1o
200 M.

Crnoco6 OTMBBKM.DTo [UIACTMUECKUIl cnocob uzobpaxe-
HUS pesibeda, KOTOophlit co3naer 3¢p@eKT BblYyKIOCTU W BbICOTbI penbeda
MyTEM HAJIOXEHHsI TEHEH Ha ero KpyrHble (hOpMBI.

TeHU HAKIAABIBAIOT CEPON KPACKOH HA KOTO-BOCTOYHbIE CKAOHDI MO0~
KUTENbHBIX GopM penbeda, npeanonaras npu 3TOM, YTO HCTOYHUK OCBE-
LieHMs HaXOOMUTCS Ha ceBepo-3anaie.

Ipdexm evicomnocmu penpeda U €ro pacHICHeHHOCTH AOCTHUTaeTCA
HaJloXXeHUeM BoJiee CHIBHBIX TeHel Ha Oosiee BbHICOKME M KPYThIC CKIIOHBI
(riy6okue JOUIMHDL) ¥ c1a0blX TEHEN Ha BOLOPA3NEHbHBIC NUHUY penbeda,
Ha MOJIOTHE CKIIOHbI.

Ipexm pacuaerennocmu LOCTUTAETCS TPHMEHEHHEM ClAratolUX 3Jie-
MEHTOB OTMBIBKH «CIUIOLIKU» U «yAapa», yHacTBYIOLLHX ORHOBPEMEHHO I1PH
n3obpaxennu peibeda. Crutolka HAKIAALIBACTCH VIS NPEACTABICHUS
o6eit 06beMHOCTH pesibeda, yrap — List OKa3a ero miyOnHBI.

Kaxaplii U3 criocoboB HU3obpaxeHus pejpeda HeCeT AOCTOMHCTBA U B
TO e BpeMsi onpeneneHHble HeaocTarki. Hanpumep, runcomeTpuyeckuii
criocob moxo nepenaer GopMbl penbeda, OTMBIBKA HE MEPELacT BLICOTHYIO
xapakTepucTuky. [Toatomy Ha 0630pHDIX KapTax MPpHMEHAIOT ABA cniocoba,
JOTOIHSIOLIMUX APYT Apyra.

N300paxenne pacTHTENLHOTO NOKPOBA M IPYHTOB. 3HAUEHUE PACTUTENIb-
HOTO [OKpPOBa Y IPYHTOB OMNpPEAENAETCA MX BAMSHUEM HA YCTIOBUS ITPOXO-
IUMOCTH MECTHOCTH, MACKHPOBOYHBbIMM CBOWCTBAMH, BO3MOXKHOCTbIO
X03SIICTBEHHOTO MCIob3oBaHus. Ha MenkoMacluTabHbix reorpagmueckux
Kaprax (0030pHbIX KapTax), KaK MpaBujo, OTCYTCTBYET CILIOWHOE u3o0pa-
XeHHe IPYHTOB U PACTUTENIBHOTO NOKPoBa. OOLIYHO 3aMEHSIOT UX MIOWAI~
Hble 0003HAYEHMS HA JIOKATbHBIE YCIOBHbIE 3HAKH (TOACHSIOILUE HAATIACH)
C LIEJIbIO TTOKA3aTh TOJNLKO HAIUYUE PACTUTENIBHOIO 110KPOBA HA MECTHOCTH,
Ho He ero pacrmpocTpaHeHue. Ecin 310 3aMeHa, To 0Ha 00ycNoBIeHa MEIKUM
MAclUTaboM KapThbl MY HEBO3MOXKHOCTBIO HA KAPTE COBMECTUTD HATOXEHNUE
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IBYX (OHOBBIX OKPACOK CTYNEHEH THUIICOMETPUYECKOM IKATbI penseda u
NIOYBEHHO-PACTUTEIBHOIO MTOKPOBA.

9TO OCHOBHAs TIPHYMHA OTCYTCTBUS HA 0G30PHBIX MENKOMACIUTAGHBIX
KapTax CIJIOUIHOTO H306paxeHHs! I0YBEHHO-PACTUTEBHOTO MOKPOBA MITH
€ro 3aMeHBI.

[ToyBeHHO-paCTHTENBHBI TOKPOB 3HAYMTENBHBIX MLIOLIANEI COrpo-
BOXNAETCA HA KapTax OGBIMHO B JIETEHIaX KPaTKMMH ITOSICHEHUAMM: GOoTa,
COJIOHYAKM, .TIECKH M Ip. ¥ 0603HAYAETCA KOHTYPOM M YCJIOBHBIM 3HAKOM
BHYTpH. Takoe n3oGpaxeHHe OGBEKTOB Ha KapTe MO3BOJSET ONPENLTUTD
TOJIbKO MECTOIONIOXEHHE, pa3Mep 3aHMMAeMOH IUIOWIaNU ¥ OBIIYI0 KOH-
(burypaumio yyacTka, 3aHsIToOro reckamu, GoIoTaMu WiH cooHuakamu. Ha
TOC/IENHNX MU3AHHBIX 0630pHBIX oblIereorpaduyecknx KapTax CTAIM OTo-
OpaxaTb OTAENbHbIE 30HABHBIE THIIBI PACTUTENBHOCTH (TyHIOpBI) MK pac-
TUTEJIBHOTO TTOKPOBA B LIEJIOM.

H3oGpaxenne HaceseHHBIX MyHKTOB. HaceneHHble MYHKTHI ABISIOTCS
BaXHEHIIMM 3IEMEHTOM COIEPXAHUS TeorpadudecKoil KapThl U UMEIOT
OTrpOMHOE HAapOIHOXO3ANCTBEHHOE 3HaYeHue. Yncio, xapakTep U pasmMepsl
HaCeJICHHBIX ITYHKTOB OMpPEEIAIOT 06XKHTOCTb TEPPUTOPUH, CTENEHD 3KO-
HOMHYECKOTO U KYJIBTYPHOTO pa3BUTH.

Ha Tomorpaduyeckux Kaprax oToGpaxeHHe XapaKTEPUCTUKM HACE/IEH-
HbIX TYHKTOB Ja€TCS B NOJNHOM Mepe. BTo 06YCIOBIMBAETCA MpEXE BCEro
UX KPYMHBIMH MacuitabaMu, BO3MOXHOCTBIO OTOOPAa3HTh Ha HUX HE TOJIBKO
TIOTUTHKO-aAMUHHUCTPATUBHOE, IKOHOMHYECKOE U KYIBTYPHOE 3HAYeHUe
HACENeHHBIX TYHKTOB, HO U WX THII, YACIO XHUTeJel, Nepenarb xapakTep
NJIAHUPOBKH, TUIOTHOCTH M KayecTBa 3aCTPOifKH, [TOKA3aTh BHEITHME KOH-
TYPbl, BbIIEJINTD [1aBHEIE MPOE3IBI.

Ha MmenxoMacutaGHbIX reorpadMyeckux Kaprax Takas BO3MOXHOCTb
3HAYUTENIbHO cokpaiuaercsa. Ha 0630pHBIX KapTax HET yxe BO3MOXHOCTH
OTOOPA3NTh NIAHUPOBKY WIN CTPYKTYPY HACENEHHBIX TYHKTOB, MO3TOMY Ha
HUX MIPMHATO OTOGPAXKEHUe HACENEHHBIX TYHKTOB NPOM3BOANTE IOCPELCT-
BOM 7YHCOHO8 (KPYXKOB), PasMephl KOTOPbIX He BBIPAXAIOT HH TUTOLIAMH,
HU pa3MepoB M (hOPMBI TEPPUTOPHM, 3aHATOM HACENEHHBIM ITYHKTOM.
[yHconbl oTnyaloTcs Mexny coboii pasMepoM u PHUCYHKOM, OKpAacKoii
onpexeneHHoro ueera. [o MOMOXEHHIO NyHCOHa Ha KapTe NepefanTcs
OCOGEHHOCTH PAacroNOXeHHs HaceTeHHoTo nyHKTa. Hanpumep, Haxonutcs
M HaceNeHHBIl NMYHKT Ha NpaBOM WIM JeBoM Oepery pekd, WM OH
PacKuHysncs Ha oboux Geperax, Wi oTcTouT ot Gepera. Pasmep u PHUCYHOK
TYHCOHOB 0003HAYAET YMCITIO XKHUTENel WIM THUIT HACEJIEHHOTO NYHKTA, WK
€ro aIMMHUCTPAaTHBHOE 3HayeHue. [IyHcoHb! MeHblIero pasMepa npenHas-
HAYEHBI LIS OTOOPAXEHHUsI CENbCKMX HACeIeHHBIX NYHKTOB, a KPYIHbIE —
g roponos. IlpuyeM Kaxnast rpynna HaceleHHBIX NYHKTOB PasTHyaeTcs
PUCYHKOM IYHCOHOB, ONPEAEAIOINX YHUCIO XUTeei.

Hanmucn HasBaHMit HaceNeHHBIX TYHKTOB MMEIOT TAKXKeE BAXHOE 3HA-
yeHue. OHM He TOJIBKO YKA3BIBAIOT reorpabuyeckoe Ha3BaHKe HACeTeHHOro
NYHKTa, HO U Oa0T MHGOPMALMIO O YUC/E XUTeNeH W THIe IOCETeHUs.
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Hocturaercss 370 MpUMEHEHHMEM pa3HbIX PA3MEPOB HaAMMCEH U PasHBIX
TUNOB WpKTOB s HUX. [TONHTHKO-aAMHUHUCTPATUBHOE 3HAYEHWE Hace-
JIEHHBIX [TYHKTOB [10Ka3b1BAETCS ONPEAENACHHBIM HAMMCAHUEM HAAMKUCH UK
MOAYEPKYBAHUEM HAAMNKCH CIUIOLUHON IUTPUXOBOW JTMHUEH.

IIpu ucnons30BaHUM KapT clieNyeT YYUTLIBATh, YTO Ha MeaKoMacuITas-
HBIX KapTax B pe3y/ibTaTe reHepaiu3alny psl HaceeHHbIX MYHKTOB COBCEM
He nokassiBaercs. Kak npaBuio, 3To MeHee 3HauyuTesIbHBIE, a 3aTeM U
HEKOTOpbIE BaXHbIE.

HaceneHHbie MyHKTH HA KapTax OTOMPAIOT [0 HECKONIbKUM OTpeaesieH-
HBIM MPU3HAKaM: NMONIUTUKO-ANIMUHUCTPATHBHOMY 3HAYEHHIO, YUCTY (JIIOI-
HOCTH) XHTENEH, SKOHOMUYECKOMY 3HAYEHHIO U T. . HaceneHHble MyHKTHI,
B 3aBUCHMOCTH OT YUC/IA XUTENEH W poja 3aHATOCTH HACeNeHuUs, noapas-
eS0T Ha pasjiMuHbIe THIbI: TOPOAA U NMOCEKU rOpOACKOro THIA, Hace-
JIEHHBIE NMYHKTbI cenbckoro tuna. [1pu KaprorpadupoBaHWM HaceleHHBIX
IIYHKTOB Ha 0030PHBIX MeNKoMaclUTabHbIX KapTax BaXHa XapaKTepUCTHKA
3aceNleHHOCTU TeppuTopuu. [ToaToMy Ha KapTax MoKa3blBAIOT OTHOCHTEb-
HYIO TYCTOTY UX Pa3MELLECHUS M0 TEPPUTOPHH U PA3TUUNS TYCTOTHI B Pa3HbIX
ee vacTax. EcrecTBeHHO, uTo Hopma otGopa M MpUHUMNLL oTbopa IS
TEPPUTOPUIL, PA3BUTBIX B POMBILIIEHHOM OTHOLUIEHUM, OYyOyT ropasno
6oNbLUIMMHU, YeM [UIS MAIo3aceeHHbIX TEPPUTOPHUIL, U 3aBUCAT HE TOJIBKO
OT MaclTaba KapThl, HO W OT YMCJ/IA HACENEHHbIX MYHKTOB HAa €IUHHLLY
TUIOLNAAN TEPPUTOPUU, & TAKXKE OT THUIIOB MOCeNeHu, npeobiagalouinx B
Pa3NMYHBIX YACTSIX TEPPUTOPUMU.

H300paxenne nyreii coobmenns. [Tyt cooOuieHUs — HeoTheMIEMas
4acTh KapTorpaduieckoro coaepXaHus reorpadpuiyeckux Kapr.

OcHoBHas 3azaya NMokKasa nyTeil COOOLUIEHUS Ha KapTax — MpPaBUIbHO
nepefatb M HarIAHO OTOOPA3UTb MECTOMONIOXKEHUE, 0becrneuyeHHOCTh U
CTPYKTYPY TPaHCIOPTHOMN CETH: T'YCTOTY, KJAAacc, COCTOsHKE, ee KOHQUry-
PaluIo U Apyrue KayecTBEHHbIE XapaKTePUCTUKH.

Xapakrep mnyTteit coobUIeHHs] HEPA3PBLIBHO CBSA3aH W OBYCJIOBEH OCO-
GenHocTsIMU penbeda M ruaporpaduu, a TAKKe C AOPOraMM BBICLIMX
KJIaccoB, ¢ HACEJIEHHbIMM TTYHKTAMH, CTRHLMSIMH, a3POIpOMaMH, Niepenpa-
BaMK U T. A. Ha o0630pHBIX obuiereorpaduieckux Kaprax MpeanoureHue
OTHaercs MNOKa3y CYXOINYTHBIX, MOPCKUX U PEUHBIX fyTeil cooblLUeHUs, B
CTPOTO¥ OCAEI0BATENBHOCTH OT BBICIIMX KJIACCOB K HU3ILUM.

Kene3HomOpOXHbIif TPAHCIOPT HA OG30PHBIX KapTax MOKAa3blBAeTCs
MOJTHOCTBIO, TOTAA KAK aBTOMOOW/IbHbBIE JOPOTH OTOOPaxawT ¢ GOMbIIHM
or6opom. [lake B BbICOKOPA3BUTBIX PAHOHAX XKeJle3Hble JOPOTH B IPOLECCE
TeHepan3alMy oT6UpaloT ¢ OoMbLLIOH OCTOPOXHOCTBIO, 4 U3 ABTOXOPOT —
JIMIIb aBTOCTPAAbl, YCOBEPLUEHCTBOBAHHBIE M BAXHeEHLINE LLOCCEHHbIE A0~
poru. Hannume apyrux BMIOB CYXORYTHbIX JOPOT [10[pasyMeBaercss M Ha
KapTe MOXeT ObITh IPEACTABIEHO pekoii ceTblo. B palioHax. skoHOMUYeCcKH
€/1a00pa3BUTLIX, ¢ PEAKON XEIE3HOMOPOXHOM CEeTbIO ABTOMOOWIBHBIE HO-
poru noxasn{BaroTcsl Haubosiee HOJMHO, TaK KAK OHU SBIAIOTCS OCHOBHBIM
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BHIOM TpaHcropta., Husiine Kimacchl JOpoOr — MpoceloyHbie, NMOREBRIE U
JieCHBIE — Ha O0030PHBIX KapTax MMOKa3bIBAIOTCHA KaK UCKITIOYEHHE.

OGB1YHO Ha MeKoMacIITabHBIX reorpagpUyeckKux Kaprax nytu coobue-
HUS KiIaccubUUUPYIOT Ha KPYTHBIE TPYNIB ¢ OMNpeAeNeHuEM KaKIOM.
HanpuMep: xee3Hble JOPOTH MarHCTpaIbHble, XeJAe3HblE JOPOTH IIpoYHe,
ABTOMOOWIbHBIE TJIaBHbIE U T. II.

PeyHoe ¥ Mopckoe CymoXomcTBo Ha 0OG30pHEBIX KapTax OoTobpaxaercs
ckyno. Hanpumep, Ha KapTax BbIIENAIOT TONBKO CYNOXOAHbIE YUACTKH peK,
KPYTHBIX BOJOEMOB ISl [TOCTOSIHHOIO JBVDKEHHS TPY30MacCaXUPCKUX Cy-
IoB. CBeneHMsI O BpeMEHM TpPEKpalleHUs NBUXKECHUS He YKa3blBaloTcd,
UHOTAA O CYIOXOJHOCTH MOXHO CyAMTb TObKO KOCBEHHO.

JauHple MOpPCKOTrO TpaHCIOPTa MpEeACTaBlIeHbl HA 0O30pHOM Kapre
U3o0paxeHueM 3HAUYMTEIBHOIO MOPCKOFO TIOPTA, YKa3aHMEM MOPCKOTO
peiica B BUIE JUHUU MEXIY OINpPENeICHHBIMH MTOpTaMH.

M300pakenue NOJIHTHYECKOTO H NOJHTHKO-2AMHHHCTPATHBHOYO JEICHUA
TeppuTopnu. TouHOE ycTaHOBIEHHE M 0TOOpaXKEHHE rOCyAapCTBEHHOM NpH-
HAAJIeXHOCTH TEPPUTOPUU HA MECTHOCTH M Ha BceXx reorpaduuyeckux
Kaprax — 3ajaya CJIOXHasg W OTBETCTBEHHasI.

IIpoliecc OTOBOPHOTO YCTAHOBJICHHS MOJMOXEHHUS TPAHHMI[ H COrfalle-
HUIi Ha3bIBaeTCA derumumayueli, yCTAaHOBIEHHUE TIONOXEHHST TPpaHMIL Hermoc-
PEICTBEHHO HAa MECTHOCTH — demapkayueli. T'paHHUBI TOCYIapcTB HAHO-
CATCS 110 TOYHBIM M HOBEHILIMM KapTorpaduuyeckuM MarepuaiaM: Mo JaHHBIM
crelnaabHoO Tomorpaduyeckoil cheMKH rpaHun (Macuitad 1 : 25 000),
MarepyanaM JeMapKaluMh U JOroBOpHBIM Kapram. IlpM HaHeceHMU BHYT-
PEHHUX TPaHUIL TOCYAApPCTBA HCHOAB3YIOTCS OeXYpHBIe KapThl. ['ocynaper-
BEHHBIE TPAHHULIB MTOAPA3AENAIOT HA CYXONyTHBIE, MOPCKHE M BO3NYIIHBIE.

UzobpaxeHne rpaHUll IpOM3BOAUTCA B MOPSAAKE UX 3HaYMMocTH. CHa-
yasia MoKaspIBalOTCs HA KapTaxX roCyIapCTBeHHbIE MPAHMILBI, & 3aTEM NOCIIe-
JIOBATeNIBHO — 10 M300paxeHMsi pailoHHBbIX rpaHui. TpeGoBaHusi ocoboit
TOYHOCTH HaHECEHWs! rOCyIApCTBEHHBIX IPAHHULl ITOCTETNIEHHO CHIXAIOTCH
M0 Mepe YMEHBbIUEHHsST MacluTaba Kapr.

Tak, Ha 0030pHON KapTe JMHEAHBIH YCTOBHBIA 3HAaK IPaHMIBI yXe
CTAHOBUTCSI CUJIBHO O0O0ILICHHBIM.

OCHOBHBIMH TIpaBUJIAMU M300paXeHUs roCyIapCTBEHHBIX IPAHUL SB-
JIS10TCS:

[PaHULly, NPOXOASILUYIO MO CEPEAMHE PeKM, HM300paxaroT MpepbIBHO,
y4acTKaMy Mo TpU-YeThIpe 3B€HA TOOYepeIHO Ha KAXAOM Oepery; rpaHuily
[0 peKe C OCTPOBAMM — MPEPBIBHO, YUaCTKAMU 3BEHBEB MO TPU-YETBIPE
3BEHA, YETKO paslessfiolNX NPUHALIEXHOCTb OCTPOBOB;

MPUHALIEXHOCTb OCTPOBOB, YIAIEHHBIX OT TEPPUTOPUU [OCYNAPCTBA,
0003HAYaI0T HAANKCHIO TOCYNApCTBa (KOMY OHHM NPUHAIUIEXNKAT) HUXE WU
clipaBa OT Ha3BaHMUSI,;

rpaHULbI TOCYAAPCTB BAONL MOPCKUX OeperoB He 0603HAYAIOT, TAK KaK
Oeperosast IMHUSA SBIsAETCS ecTeCTBeHHOM rpaHuueit. Ha 0630pHbIX Kaprax
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0TOOPAXaloT U MOAUTHUKO-AAMUHUCTPATUBHOE eJeHHE OCYAApPCTB, MOKa-
3BIBaf CHayasa eAMHULIbI 60Jjlee BBICOKOrO NMOpAAKa, Nepexoast K HU3LIUM.
EnnHuUbl aefeHust 0603HAYA0T HALMUCIMH WX HA3BaHMII.

KpoMe Toro, Ha Bcex obliereorpach4eckux KapTax BbLIE/SIOT CTONM LI
TOCYNAPCTB U LEHTPLI NMOJIUTHKO-AIMHUHUCTPATUBHOIO JIEAEHMUSI.

7.3. Cepun kaprt. TemaTuueckoe
Kaprorpaduposanue

['eorpadnyeckue KapTbl MOYT U3AABATHCA KAK OTAENBHBIMU JIMCTAMM,
TaK U CEPUMHU.

Cepus (o1 naT.— psii, rpynna) B Kaprorpacuu onpeaensieTcs Kak rpyna
OIHOPOAHBIX TEOrPAGUUECKUX KAPT MM OONALAIOILUX KAKUMU-TO OB LIHMH,
OOBEAMHAWIMMY NPU3HAKAMU. DTO MpeXAe BCElo — COoAepKaHMe KapT
OJMHAKOBOE WJIM pa3HOe, TEPPUTOPHSI OJHA WM pasHas. B 3aBucumocTn
OT MPU3HAKOB CepUM reorpaduyeckux KapT pasaeasiorcsi HA TPU BUAA:
1) Mo OHOTUITHOMY COLEPXAHHUIO PA3HLIX TEPPUTOPHUIt; 2) C PA3TUUHBIM
COAEPXaHUEM TO OLHOI TEPPUTOPUH; 3) MO ONHOTUITHOMY COAEPXKAHHIO
110 OJHOW TEPPUTOPUM.

Cepun reorpadguyeckux Kapr M0 OZHOTHIHOMY COACPKANMIO PA3HBIX
Teppuropnid. Tlpu U3naHuK KapT 3TOro BUAa CTABUTCS YCAOBUE, YTO KAXaas
Kapra AaHHOW cepuu OYHAET MCMONb30BAHA OTAEJbHO, HE3ABHCHUMO OT
apyrux. CoBMECTHOE MX UCIIONB30BAHME HE MPEAYCMATPUBAETCs, HO B TO
Ke BpeMsi He MCKJouaeTcs. B cBowo ouepenb TAKHE KapTbi, M3LAHHBIE B
OIMHAKOBOM MaciuTabe, MOTYT B COBOKYIHOCTH MpPEACTABASATh HENPepbiB-
HOE U300paXeHUe 3HAYUTENBHON TEPPUTOPUM (CIINOLLIHOE KapTorpabuye-
CKOE M300paxeHue) M0 TUMY € MHOTONUCTHBIMU 0030pHO-TOMOrpadu-
yecKuMu Kaptamu. Mx reorpaduueckoit 0cHOBOII cayXHT noapoGHas rui-
porpaduyeckas cetb. [IpMMEpoM Kapt co CILIOWHbLIM KAPTOrpadhHuecKuM
M300paKeHHEM ABNSIOTCS CEPUU CMPABOMHbBIX OIUTHKO-aAMUHUCTPATHB-
HBIX KapT, Ha KOTOPbIX 0TOOPaXaloT aAMMHUCTPATUBHOE JieNeH e obacTeil,
JETAIBHO — HACENEHHBIE NYHKTbI W MYTU cooblueHust. Jpyrue KapTs! 3Toi
CEPUU B COBOKYMHOCTH HE AAIOT CIUIOWHOrO H300paxXeHUs TEpPUTOPUM.
OHU u3RaI0TCS OTIHENBHBIMU JIMCTAMM B OJMHAKOBOM MAaclUTabe, HO He
CBSI3AHBI APYT ¢ IPYTOM. DTO NPEXIE BCEro TYPUCTHYECKHE KAPThl obJiacTel,
Ha KOTOPbIX MOAPOOHO M300paxaloTcst HaceNeHHbIe MYHKTbI, JOPOTH, Jeca
1 T. 4. Ocob0 BhlAENEHbI KYIbTYPHO-HCTOPHYECKUE U TPUPOLHDBIE OGBEKTEI
Ul TYPUCTOB, TYPUCTCKUE BA3bl, MapLIpPyTHI.

Cepun reorpaguueckux KapT ¢ pPasiHuHBIM COAEPIKAHHEM MO OLHOI
TePPUTOPHH. K HMM OTHOCATCS KapThi, HA KOTOPBIX AAETCS Pa3qUUYHOE
ComepxaHUe Ha oAHON omnpeneneHHoi Tepputopu. Mo eyru 310 pasHo-
BUIHOCTH TEMAaTHYECKUX KapT WM OTAEbHBIX obllereorpagudyeckux. Kap-
Thl JAHHOW CEPHUM XapaKTepHbI MOAPOOHON Pa3HOCTOPOHHEN I1yGOKoH u
MOJHOM MH(OPMATUBHOCTBIO, KOTOPYIO HEBO3MOXHO Nepenars Ha OLHOI
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Kapre. Takyie KapThl B CONOCTAHOBMEHUHU C APYFUMU KapTaMu Cepuu Npu
U3yYeHUHU OCODECHHOCTEN TEPPUTOPUN HE3AMEHHMBI, TAK KAK CBA3LIBAIOT MX
B elHOEe 1leJoe U AAI0T rapMOHUYHOE MpeacTaBieHue o PUpoIe, Xo3sH-
CTBEHHOI NeSITEAbHOCTU U HACETEHHH.

Cepuu reorpadmyecKux KapT M0 OZHOTHOHOMY COAEPKAHHIO MO OJHOH
Teppuropud. Cepru KapT 3TOro BWAA OOBEAMHSIOT NPH3HAKY MEPBOro U
BTOPOTO BUJA, T. €. eiMHoOBpa3ue coaepXaHus U eAUHCTBO TEPPUTOPUM.
Ha Taknx KapTax omMHAKOBasi HArpy3Ka cooepXaHusl, crocobbl Kaprorpa-
dbupoBaHus, reHePAIN30BAHHOCTL 0OBEKTOB M ycloBHble 3HAKHU. [1pumMepom
ciyXar yyeOHble KapThl MATEPUKOB. B cepiio BXOMSIT KAPTLI NONTUTHYECKUE,
du3uyeckue, KIUMaTUUECKUE, PACTUTENBLHOCTH NPHPOLHLIX 30H, HAPOLOB
U 3KOHOMMUYECKHE, NMOCTPOCHHBIE B eAMHOIH PABHOBEINKOH a3MMYTAbHON
npoekuuy Jlambepra. XapakTepuCTHKa TEPPUTOPHUU HA KapTax Mepeyuc-
JIEHHBIX CepUii MOXeT ObIThb Y3K0it U Gostee wpokoit. Halum cepuu cTeHHbIX
KapT — oTpacieil NPOMBIJIEHHOCTH ¥ CEJbCKOro XO35HCTBa WA CpeaHen
WKOJbl MO TeMATHKe 3HAUUTENbHO PACLUMPEHb! [0 CPaBHEHUIO C Y3KOM
TEMATHKOIi cepuy KapT TPYHTOBBLIX BOJ eBponeitckoi uacTH crpaHsl. Eue
Lilpe TeMaTuKa y Cepuyu CIPABOYHBIX KapT NpuUpodn crpaHbl. Cepus
BKJIIOYAeT Habop du3ueckoi, reonoruiueckoil, TEKTOHUYECKOI, NOYBEH-
HOM, PacTUTENBLHOCTH, JiecoB U 3ooreorpaduyeckoit kapr. Kaprel cepuit
KapT ¢ eNMHON TeppUTOpUEH CTPOATCS B OAHON KapTorpaduueckoil npo-
€KLY, OAHOM MacluTabe, UMEIOT OAMHAKOBYIO reorpad)uuyeckyio OCHOBY,
PaMKH ¥ KOMIIOHOBKY.

AHQIN3 KapTbi 3aBEpLIAETCS BbIBONOM, OLEHKOH BO3MOXHOCTH €€
UCIIONB30BAHMS B OTHE/NBHOCTH MAM B cocTaBe cepuu. [nybuHa aHanusa
KapThbl JOCTUTAETCA TMPUBICYEHUEM JOMNOMHUTENbHbBIX KpYMHOMACLITAOHbIX
KapT, OMUCAHMI, CIIPAaBOYHKHKOB, MaTepuanoB nepenuceit u 1. n. bonee
YCJOXHSIETCH AHUTU3 CEPUM KapT U 0cOOEHHO aHanu3 U oueHka reorpadu-
YECKOTO aTaca, rae U3y4yaloTcs HE TONbKO CEPHM W IPYIIIbI KapT, HO U BC4
CUCTEMA KapT amiaca, TeMaTuueckas MONHOTA, €IMHCTBO M COIJIACOBAH-
HOCTb.

Tematuueckoe kaprorpaduposanue. MsyyeHue ocHOBHbIX reorpaduye-
CKHX 3aKOHOB pa3MeuleHusl, CBOMCTB W B3aUMOCBSI3€il IBAEHUI MPUPOLLI
Y o01iecTBa HEPA3PLIBHO CBA3AHO C Pa3BMTHEM TEMATMUECKOro Kaprorpa-
dbuposaHus. Ero pojib 1 MECTO B HAPOMHOM XO3SIUCTBE CTPAHbI BENMKO U
HEOLIEHUMO, TaK KaK pelleHHe MHOrOUMCAEHHbIX 3aay pa3BUTHsI TpedyeT
CaMbIX PasJIMYHBIX TEMATHYECKUX KapT.

Tematnueckue KapTel cpeau obuiereorpaduyecknx Haubonee MHOrO-
YUCHeHHbl ¥ 2¢hdeKTUBHBI, UX TeMaTukKa pazHoodpa3Ha v OesrpaHuyHa.
MMpexae Bcero oHKM NpenHasHayeHbl 1S U3yYeHUs, yyeTa, OUEHKU reorpa-
hrYecKKX YCNOBUIA, palMOHAIBHOTO PasMEILEHWS NpeanpUsiTHii U oTpac-
Jieil HApOOHOro XO3SIICTBA, YCTAHOBNEHUSI MX 3aKOHOMEPHOCTEH M
B3aHMOCBS3€i, OPraHU3ALMKY TIAHUPOBAHMS, B Y4eOHbBIX Mpolieccax U T. A.

3HaHKHe BOMPOCOB COCTABAEHHS, AHANN3A, OLEHKH M MCIONb30BAHUS
TEMATHYECKHX KapT UMEET UCKJIIOYUTEILHO BAXHOE 3HAUYECHHE Ul CTyNEH-
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TOB M yyureneit reorpaduu. OHW NOIKHB CBOGOAHO BIIAAETh cMOocoBaMu
KapTorpa1yeckoro U3o0paxeHWs sBJEHHI MTPUPOABI M OBLIECTBA, Npa-
BUJIBHO [IPUMEHSATL UX NPU COCTABIEHMHM TEMATHUECKHX KapT M aTjacos,
Pa3BUBaTb YMEHUE ICTETHYHO OhopMIIsITE MHGMOPMATUBHbBIE Kaprorpadu-
YecKHe TaHHBbIE, CBOBOIHO OPUEHTHPOBATLCS B CYLUIHOCTH U MHOTOOOpAasuu
TEMAaTHYECKHX KapT, B MPUHLMUMNAX WX KiaccuGUKALWKW N0 PA3THYHBIM
npusHakam. TemaTuyeckoe KaprorpapupoBaHie OCHOBAHO HA pe3yJIbTaTax
WJIN TIOJIEBBIX CLEMOK, UITU KaMEPAIbHbIX 06paboTOK AAHHBIX HAONIOAEHUIA,
obcneoBaHuil, MaTepuaoB Mepenuceit n CTaTUCTUKU, HAHECEHMS STHX
AaHHBIX HA CYLUECTBYIOIHE OPUTHMHAIBI KAPT MM A9POCHUMKH.

Tematunueckoe kaprorpadmpoBaH1e, OCHOBAHHOE Ha MOJIEBbIX CHEMKAX,
Haubonee pacnpocTpaHeHO W pasHoobpasHo. B To ke BpeMsi TOJBKO
OTZC/IbHBIE €ro BHIbl OXBATbIBAIOT BCIO TEPPUTOPHMIO CTPaHbl U HUMEIOT
BEZIOMCTBEHHYIO HANpPaBAeHHOCTD.

I'eorpadam HeobxonMMO 3HATH HA3HAYEHHE U OCHOBHBIE BUAbI TEMATHU-
4yecKoro KaprorpauposaHus.

leonoruyeckoe kaprorpaduposatue.IperHasHa-
YEHO JUTsl TOKA3a CTPOEHUS U PA3BUTHS 3EMHOIi KOpPbI, NPOLIECCOB, MPOUC-
XOIALUMX B HEW, 3aKOHOMEPHOCTEH 3a/eraHusi FOpHBIX 10PoJl, BO3pacTa,
obecreyeHnss MUHEPATBHBIM CBIPEM HApPOAHOro Xo3siiicTBa. [eonoriue-
CKHE KapThl CJIYKAT OCHOBOM MpU MPOSKTUPOBAHUM MOUCKOBbIX M pa3Be-
OOYHBIX paboT, MpPOBENEHUHM WHXEHEPHO-IeOJOrMYecKUX H3bICKAHMUIA.
OcHoBHbl€ reoiornyeckue KapTbl M3AIOTCS B ABYX Maclitadax — 1 : 200 000
1 1:1000000. l'eonornyeckas xapra maciwra6a 1 : 2 500 000 u TeKTOHHU-
yeckas Kaprta Macwraba 1 : 5000 000, o6o6latoiine 3HaHUsA O CTPOEHUH
M Pa3BUTHH 3¢MHOM KOpbI, OTME4EHbI JIECHHHCKUMMU TTPEMUSIMH.

B saBHCMMOCTH OT ColepXXaHMs U HA3HAYEHMS PasNHMUAIOT COBCTBEHHO
FEOIOTHYECKHE KAPThl, TEKTOHUYECKHE, KAPThl YETBEPTHUHBIX OTIIOXKEHH A,
JIMTOJIOTHYECKHE, KAPThl MOJE3HbIX HCKONAEMbIX U Ap.

Teonoeuneckan kapma. DneMeHTaMU CHEUUANBLHOTO CONEPXAHHUS SIBNS-
foTCS:

1) mrowanyu reooruYecKnx obpazoBaHuit, X BO3PACT;

2) nnowann pacnpocTPAHEHHs UHTPY3UBHBIX U 3bdy3HBHBIX MOpOL,
UX COCTaB;

3) reonoruyeckue rpaHULibl U TEKTOHUYECKHE KOHTAKTbI;

4) reomoruyeckue paspesbl, cTpaTurpadUUecKue KOJIOHKH.

[t nokasa reonornyeckux obpasoBaHuil, UHTPY3UBHBIX H 3py3nB-
HBIX TIOPOJ UCIOb3YIOT CII0CO6 KAYECTBEHHOTO (POHA M MHAEKCHI, COMTACHO
SAMHON BO3PACTHON KACCU(UKALNK U LBETOBOH PACLBETKH WIKAIBI.

[eonornveckne obpasoBaHusi MOKA3BIBAIOTCA C pasfcfieHneM MX Ha
CUCTEMBI, OTHENBI U Apychl. OTAEbI U SIPYChl CUCTEM OTJIMYAIOTCH TOHAMU
Oonee CBET/IBIMM, YEM LIBET CHCTEM, C HAPACTAHMEM MHTEHCUBHOCTH pac-
LIBETKM OT BEPXHMX W MOJIOAbIX O0pa30BaHKUI K HUXHUM M CTAaphIM.

Bospact reonornyecknux oGpasoBaHuit mokasbisaercsi uHaekcamu. VMH-
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TPY3UBHbBIE NOPO/bI, B 3aBUCUMOCTH OT pa3MepoB IJlolaned pacnpocrpa-
HEHUS, MOAPA3AENAIOTCA MO BELECTBEHHOMY COCTaBy W Ha TPYIIILI.

ITo BelecTBEHHOMY COCTABY MOKA3bIBAIOTCS: TPAHUTDL, rabopo, rumnep-
6a3uTbl, 6a3TbThl. BbinenaioTcs rpymnnbl: KUCIbIE, WENOYHDIE, OCHOBHBIE
U YJIBTPAOCHOBHBIE.

Korna MHTpy3uBHBIE MOPOAI 3aHMMAIOT MAJble PA3MEPbI MJIOILALEH, TO
OHU MOKA3LIBAIOTCS 0e3 pasfje/NieHUst Ha FPYyNnbl U cocTas, 00o3HAYAIOTCA
OIHUM KPACHBIM LIBETOM M MHIAEKCcOM «JI».

Dd@dy3vBHbIE NOPOLbI, HE3ABUCUMO OT PasMepoB Mjioulaen, nokasbl-
BaloTcsl 6e3 pase/ieHus] Ha TPYMNIbl W cocTas, 0003HauYaloTCsl TEMHO-3€e1€e-
HBIM LIBETOM M KHAEKCOM «P». BodpacT HHTPY3UBHBIX U 3(h(y31BHBIX HOPOL
HE YKa3bIBaeTcsl.

Texmonuveckas kapma. Kapra naet obiiee npeacrasieHne o CTpOEHUN
M TEKTOHMYECKUX Mpoueccax, cHOpMUPOBABIIUX UePTbl COBPEMEHHOTO
penseda KaprorpadupyeMoit TeEppUTOPUH.

Ha xapre 10/XHbI OBITh BbIACIEHBI 3IEMEHTbI TEKTOHUKH, HO MTOKA3 UX
HE CJIELYET YCIOXKHATD:

1) oCcHOBHBIE MEOCTPYKTYpHbIE 001aCTH, X BO3PACT;

2) TEKTOHUYECKME HAPYLUEHUS,;

3) noxkanbHble CTPYKTYPSHI;

4) rnyOuHa 3ajieraHysl MoBepPXHOCTH PyHAaMeHTa riardopM;

5) aneMeHTbl cneLHarpy3ku (BYJAKaHbi, HANpaBieHUs CKIAXYATOCTH,
STHMLEHTPHI 3eMJIETPSICEHHUIA).

Ha TtekTtoHuyecxoit kapre criocoboM KayecTBEHHOIO ¢GOHa COMIACHO
YCTAHOBJIEHHOM LIBETOBOM ILKaJ€ MOKA3bIBAIOTCS CaMble KPYITHbIE CTPYK-
TYpHble 0oOnacTy B OOLIEH TEKTOHMYECKON CTPYKTYpe; KpUCTALIMYECKHE
OCHOBAHMSl APEBHUX M1aThOpM (LLUTBI, MACCUBBI), MUIUTLI, KPAEBbIE MpPO-
rMOBL M BnaauHbl. BTopocTeneHHble CTPYKTYpbl, HeDONbUIME MO TUIOLIALH,
a TaKoKe CTPYKTYPbl, BbIPAXalOUIMe B COBPEMEHHOM pefibede (AaHTUKIN3BL
U CUHEK/U3bl), pa3pblBHBIE HAPYLUEHUS] NOKA3bIBAIOTCS 3HAYKAMMU.

TekroHuyeckue HapyweHust (fAyOMHHBIE pa3jioMbl) MOKa3bIBAKOTCA
TOJILKO OCHOBHbIE M M300paXarOTCsl NMHEHHBIMH 3HAKaMHU.

g AOMONHNTENBHOM XapaKTePUCTUKH TEKTOHHKK TEPPUTOPHHU MOKa-
3BIBAIOT [NIYOUHY 3aJleTaHUsl MTOBEPXHOCTH KPHCTAUIMUECKOTO (yHAAMEHTA
CIoco6oM H30NMHUIA (M30TUIIC) — MUIICOMETPUYECKOI OKPACKOH CTYNEHER
yepes 500, 1000 u 6onee 2000 m.

Kapma vemeepmuunoix omaoscenuti. CollepaHne KapThl JOMKHO OaTh
obLuee npeAcTaBieHUE O NPOUCXOXAEHUU U PACIIPOCTPAHEHHUH YETBEPTHY-
HBIX OTJIOXEHUI W BO3PAcTe [€HETHYECKUX TUIOB.

OCHOBHBIMH 371€MEHTAMHU COAEPXKAHUSI KapThi SIBIAIOTCA:

1) njoiuagu reHeTUUYECKUX THUIOB YETBEPTHUUHBIX OTIIOXEHUHN, UX BO3-
pacr;

2) rpaHULIbl oNefeHEHUI, BEYHOI MeP3NoThI;

3) dopMbl penbeda, 0O6pa3oBaHHbIE YETBEPTUUYHBIMU OTJIOXKEHUSIMU;

4) obpazoBaHUs UcKonaemoil ¢aops! U (ayHbI.
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IToxas yeTBepTHYHBIX OTIOXKEHUI OCYUIECTBASETCS CIIOCOBOM KadecT-
BEHHOI'0 ()OHA, COMIACHO YCTAHOBAEHHOM KIACCH(PUKALMOHHOM LIBETOBOM
LIKaJie, U He ROJKeH ObITh AETATN30BaHHBIM. Bee 3aBucHT OT ocoBeHHoCTEH!
TEPPUTOPUU M MacliTaba KapTel. Beirensiotcesi ocHoBHbIE noapasneneHust
YETBEPTHYHBIX OTIOXEHUH MO BO3PACTY (HUXKHE-, CpeliHe-, BEpXHeyeTBep-
THYHbIE U COBpEMEHHbIE).

I'panuubl oneneHeHMii nOKa3bLIBAIOTCA JMHEHIBIMI 3HAKAMU, MecTa
HaxoloK (MbUTbLA, CMIOPbl, MOUIOCKM U T. [.) AAIOTCS B JIETEHAE JIOKAb-
HBIMM 3HaKaMu. OTaenbHble GOpMbl penbeda: MOPEHHbIE IPAAbI, O3bi,
KaMBl, IpyMJIMHBI, BYJTIKAHbl H306paxkaloTcst BHEMACIUTABHbIMM YCJIOBHBIMU
3HaKaMH.

Jlumonoeuueckue kapmer. JIToAOrMYECKNit COCTAB YETBEPTUUHBIX OTJIO-
XEHWH NAETCA B TEKCTE JIETEHAbl TNUIOLIAAHBIMU 3HAYKAMU PAINMUHOLO
PHCYHKA.

Kapmoe: mecmoposcdenuii nonesnvix uckonaemwix. Ha KapTax foKa3aHsl
obLuKe 3aKOHOMEPHOCTU B PA3MELLEHHU H NPUYPOMEHHOCTH MECTOPOXIE-
HU ITONIE3HBIX MCKOMAEMBbIX K [IABHBIM CTPYKTYPaM 3eMHOM Kopst. Pasnu-
40T METANIMYECKHE PYyIbi, HEMETAIIMYECKME M NONUMETAIMYECKUe
pynsl. COOTBETCTBEHHO OBO3HAYAIOT NBYMSI PAa3MEPAMH M 3HAKAMM IBYX
BUIOB. MeTainuueckue pyabl — XUMHYECKUMH CHMBOJAMMU nepuonuye-
CKol cucteMbl Menzeneesa. Hemerannuueckue u nonuMmeraminieckme —
TCOMETPUYECKUMMU YCTIOBHBIMH 3HAKAMU Ha oHE TEKTOHUUECKUX 0BNacTed.

MousenHoe kaprorpaduposanue. MNouseHHoe Kap-
TorpagupoBaHue UCAONb3YETCS IS BEAEHMS, [UIaHUPOBAHMS CEJILCKOTO
XO3AHCTBA, y4eTa 3EMENbHBIX (POHLOB, OUEHKH MPOLYKTHBHOCTH TOYB,
CO3MAHNA ArpOHOMUUECKMX W ArPOXMMUYECKUX KapT. Boinionnsercs kapro-
rpaupoBaHye CeNbCKOXO3ANCTBEHHBIMU OPraAHMIALMAMU B MAcILTabax
1:5000 — 1:50 000 (puc. 7.1).

Ha nousennbix kaprax maetcs oGiuee npencrasiexue o pasMelleHHU
OCHOBHbIX THIIOB OYB N0 F€HETHYECKOMY MPUHLUIY U rPAHYIOMETPHYE-
CKOMY COCTaBYy. DJIEMEHTAMU CONEPXKAHUS SIBISIOTCH:

1) niowanu pacnpoctpaHeHus TUMOB NOYB;

2) MEXaHWUYECKUIl COCTAB MOYB;

3) paspe3bl OCHOBHBIX THIOB [OYB.

Tunbl noyB Ha KapTax NOKA3BLIBAIOTCS CNOCOBOM KAeCTBEHHOIO ¢dona
N0 enuHoi KiaccudUKAUMOHHOM LIBETOBOH LLKase, paspaboranHoit [lo-
UBECHHBIM HHCTUTYTOM MM. B.B. lokyyaesa.

Ha xapTax takxe BBIIESIOTCA MOATHIIBI, BUAbI M KOMIIEKCHI [OYB B
3aBUCHMOCTH OT XapaKTepa PacipocTPaHEHHUs NOUB HA KapTorpadupyeMoii
TEPPUTOPUH.

BHemacwiTabHble ycnoBHbIE 3HAKM MPUMEHSIOTCA st OTOOpaxXeHUs
OCOBEHHOCTEH OYBEHHOTO MOKPOBA (KUCIOTHOCTD, 3aCONEHHOCT M T. I.).

Ipu cocraBieHnu NOYBEHHbBIX KAPT GO/BLIIOE SHAYCHUE IUTSI COTNACO-
Banus umeer ['ocynapcrBeHHass nouseHHas Kapra macwrtaba 1 : 1 000 000.
9Ta KapTa y4UTHIBAET TUIIBI TTOYB M MO3BOSET B roCyIapcTBEHHOM Mac-
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P u c. 7.1. O6paseit KapThl MOYBEHHOTO PAHOHUPOBAHHS A5 UESeH CeNbCKOTo XO0351iACTBa
W fereHaa:

] — M0NOpONHbie HO4YBE! BOSHUCTBIX PABKHH, MPUIOAHBIE MO/ [UIOOBLIE ¥ OBOUIHbIE KYALTYDbI, CAXapHbIH
TPOCTHMK, MECTAMH 1104 NACTOULA; 2 — MIIOAOPOAHBIE, YACTHYHO IPOANPUBAHHDIE NOYBbI CTAGOXONMHCTRIX
PafOHOB, NPUTOAHBIE MO CAXAPHBIA TPOCTHHK, KYKYPY3y, OBOWM U nacTbuuwia; 3 — nionopoaHsie cnabo-
ZIPEHUPOBAHHbIE MO4BbI, IPHIOAHBIE O CAXAPHBIH TPOCTHUK, PHC U RacTOHWUIA, 4 — CPELHETIONOPORHBIE,
NPEMMYLLECTBEHHO TIECHaAHBIE 3POAKPOBAHHDBIE MOUBb, MPUIOAHBIE NMOA IUIOAOBLIC, MECTAMM o4 TaGaK
NMacTéuILa; 5 — CPEAHENAOROPOAHDBIE MOUBBI XOAMHUCTHIX POAUPOBIHHBIX PaHOHOB, NPUTORHDIC MO NacT-
6MIla WIK TOKPHITHIE JIECOM; 6 — CPEAHETUTONOPOLHbIE FOPHLIE MOUBBE, [IOKPLITHIE TECAMH, NIPHFOAHBIE MOA
xode, Kakao, nacréuula; 7 — rUIOAOPORHBIE KAMEHHMCThIE MO4BbI, MOKPLITBIE JIECAMM, MPHTOAHBIE MOL
nacToULD ’

Tabe [IaHMPOBATb MEPOMPHUATHS MO UX MCMOIBL30BAHKIO. B 0CHOBY KapThl
nojoxeHa obluas nporpamMma, eamHas kiaccUhUKalUMOHHAs LBETOBas
cHcTeMa I10YB, CUCTEMATU3HPOBAHHBIM NepeueHb NOYB ¥ edMHaA CHCTEMA
YCJIOBHBIX 3HAakoB. B LBeToBoi IiKane KauyecTBEHHOTO (OHA KaXIOMY
reHEeTUYECKOMY THIY NMOYB NMPUCBOEH CBOH LBET, MOATUIY — OTTEHOK,
BHIY — MHTEHCUBHOCTb OTTEHKA.

MenkoMaciuTabHble MOYBEHHbBIE KapTbl OTPAXAIOT repenayvy 3aKoHO-
MEPHOCTEI, IUMPOTHYIO U BLICOTHYIO 30HANbHOCTH, T€0JI0rHYECKHEe YCTIOBUS
MoYBoOOGPA30BAHUSA, TOTIA KAaK KpyNHOMAclUTaOHble KapThl NEPefalT Me-
CTHBIE, JIOKAJbHbIE OCOBEHHOCTH pasMelieHust U GOpMUPOBAHUS MMOYB, B
33aBHCUMOCTHU OT penbeda. )

Kak npasuJio, MOYBEHHbIE KapThl 3HAYUTENbHO OGOOLIEHEL.

JlecHoe xaptorpaduposaHue.Hakaprax pacturessHo-
CTH NMOKA3bIBAIOT COBPEMEHHOE pa3MellieHHEe eCTECTBEHHOIrO PaCTUTEIBHOTO
MOKPOBAa (10 NMPUPOIHBIM 30HAM, WHTPA3OHAIBHYIO M FOPHYIO PAcTHTENb-
HOCTb. Boiensiior 60/10Ta, 3eM/IM C BOCCTAHOBICHHON PACTUTENBHOCTDIO.

3neMeHTaMU COACPXaHUA KapT siBISIOTCA:

1) nnouiaan pacrpocTpaHeHus: OCHOBHBIX TUIIOB PAacTUTENbHOCTH;

2) neca;

3) pMCYHKM pacTeHUii;

4) nuarpammal.

Tunbl pacTUTENLHOCTH OTOBPAXAIOT CMOCO60M KauecTBEHHOTo (HoHa B
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EIMHOHA KnaccUpUKALMOHHON LBETOBOM luKane, paspaboTaHHoil Boramu-
Y€CKUM MHCTUTYTOM UM. B.JI. Komaposa, no 3oHaM, B KOTOpbIX BBIAENSIOTCH
XapaKkTepHble THMOJOrHuecKue eauHuubl. JlecHoe KaprorpagupoBaHue
HEOOXOMMMO IS IKCMIyaTaumu, MAAHUPOBAHUS JECHOMO XO3dHCTBA M
NPOMBILJIEHHOCTH B OOJIACTHOM M O6lIErOCyapcTBEHHOM MacuITabax.
Eciv yuectb, uTo To/IbKO TaeXHast 30HA 3AHUMAET TPETHIO YACTb TEPPHTOPUU
PaBHUH M TNIOCKOTOPHIt CTPAHBI, TO IEFKO MOKHO MOHATHL 3HAYEHHE H 00BEM
3TUX paboT. KapThi necos co3natoTcs Ha ocHoBe JlecHBIX cheMoK. Ha kaprax
OTMEYAIOT NONPANENEHMS JIECHBIX MACCHBOB MO PAAY NPUHAKOB, OTPaXKa-
IOUIMX MOPOAHOCTh, CTPOEHHE YU LIEHHOCTH Jieca. DTO COCTAB HACAXKIEH Uil
(nepeyeHb apeBecHbIX MOpoA M WX [0JHM), BO3pAcT, NPOAYKTUBHOCTD,
TI0JIHOTA, 3anac APEBECHHbBI U €€ KJIACC TOBAPHOCTH. "

JlecHble CbeMKH KoneGTes B npenenax Macwitabos 1 : 5000—1 : 50 000,
MIPOMU3BOAATCA U3OJIUPOBAHHO, 110 JECHUYECTBAM oTaelbHO. [TnaHbl 1ecHU-
YECTB OOBEAMHAIOTCS B MUJIAHBI JiecoHacaxaeHnit. Ha naanax gecoHacax-
AEHUH BbIIENAEMbIE YYACTKN JieCa OKpPAUIMBAIOT M0 [PeobNafaiolnM
TopoaaM u Bo3pacty Jeca. Kpome Toro, BHyTpH Kax10ro y4acTka moMeIuaoT
CHMBOJIBI, YKa3bIBaJOLUKME MJIOWIANb Y4ACTKa, KJIACChl BO3pacTa, 6OHUTETa U
OOpPOTHOCTH.

Pernonanphble (o6nactHble) KapThl Necos B Maciutabe 1 : 300 000 —
1: 1000 000 ncrionb3ytoTes npyu NIaHUPOBaHUK. B LieIoM lecoHacaXIeH1s
CTpaHbl MOKA3aHb! Ha KapTe jecoB Mactutaba 1 : 2 500 000.

CenbckoxosdiicTBeHHOE Kaprtorpaduposa-
HHU €. CelbCKoXOo3aiicTBeHHOE KapTorpadpoBaHue NpefHa3HAYeHo s
XapaKTepUCTUKHU CENIbCKOXO3SHCTBEHHOTO NPOU3BOACTBA: 3EMENLHOTO (hOH-
Aa, pacTeHUEBOACTBA, XXMBOTHOBOACTBA, OTPACIeii CENbCKOro XO3siCTB, ero
COCTOSIHUS 1 TIEPCTIEKTHB PA3BUTHsE HA KapTOrpadHpyeMoit TEpPUTOPHH.

Kaprst semenpHoro goxna uanarores B maciurabax 1 : 10 000 — 1 - 25 000,
Ha KOTOPbIX MOKa3bIBAIOTCS BHELIHHWE TPAHMLBI 3€MJENO/b30BaHUS, Ipa-
HULBI MTPOU3BOACTBEHHBIX YUACTKOB 1 (DAKTUYECKOE Pa3MeLLEeHUE CETbCKO-
XO3AMCTBEHHBIX YrONMIA, a TAKXKe HACENEHHBIE MYHKTb, JNOPOXKHAas CeThb U
OOBEKTbl 3KOHOMMYECKOTO U KY/IBTYPHOrO 3HaueHus. Ha TIPUSTOXKEHHUAX K
Kapram ortobpaxaiorcs paboTsl 1o BHYTPUXO3ANUCTBEHHOMY 3eMAEYCTPOIL-
CTBY COBXO30B U KOJIXO30B: Y/Iy4LUEHHE YIOAMIA, MPOBENCHUE METHOPATHB-
HBIX, MIPOTUBO3PO3MOHHBIX U APYrUX pador.

CenbckoxossiicTBEHHbIE yro/bsl M HX CTPYKTYpa B NpoUeHTaxX oOT ob1Lei
3EMENbHOM MIOILANM aAMUHUCTPATHBHDIX PaiiOHOB, 0BJACTel COCTABISIOT-
Csl CnocoGoM KapTorpamMbl Mo eAMHOM KIacCU(HUKALMOHHOMN LIBETOBOI
cUcTeMe.

KapTbl cenbckoxo3siicTBEHHOrO HaceeHMs!, MOTONOBbSI CKOTA TAKIKE
COCTaBASAOTCS crocoboM KapTorpammbl, PasMelileHe 0CHOBHBIX CebCKO-
XO3SIUCTBEHHDIX KYAbTYP NOKA3bIBAETCS TOUSUHBIM CTIOCOGOM.

CebcKoX03HCTBEHHBIE KAPThl aIMUHUCTPATHEHDIX paifloHOB B Maclu-
Tabax 1 : 25 000—1 : 200 000 rotossiTcs mwis PYKOBOACTBA U MIRHUPOBAHUS
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BCEBO3MOXKHBIX CENbCKOXO03SCTBEHHAIX NpoeKTOB. COCTiB/IAI0TCS CBOAHbIE
0BJIaCTHbIE, KpaeBble, peciybanKaHCKME KapThl 3EMIIENONb30BARKI B Mac-
urrabax 1: 200 000—1 : 500 000 n menbue.

Bonblioe 3HaueHHe UMeeT pa3paboTka MPOrHo3HbIX KapT UCHO/b30BaA-
HUS U yaydileHHUs: 3eMenb. OBLLME CEeNbCKOXO3CTBEHHDIE KApThl (pecnyd-
JMK, Kpaes, obaacteil) o630pHOro Tura i MPOKOro HasHaueHHs rnoxa
HeMHorouucieHHsl. Cpeau cBoAHbIX paboT Hanbonbllee 3HAYEHUE UMEIOT
KOMILIEKCHbBIE ATIAChl CENbCKOIO X03s1iCTBA CTPaHbl U psAad perMOHOB.

KnumaTtuueckoe kaptorpaduponaHue. Kiumaru-
yecKHe KapThl XapaKTepU3yioT KIUMaT 1 3AKOHOMEPHOCTH ero (GopMupo-
BaHMs, a TAKXKE COLEPXKAT METEOPOJIOTHYECKME AaHHbie. MHOroobpasue u
IUHAMUUHOCTbL 3MIEMEHTOB KAUMMaTa O0YCJOBAMBAIOT MHOIOYUCIEHHOCTD
KIMMAaTUYEeCKUX KapT, GOJNBUIMHCTBO M3 KOTOPbIX [IOKA3bIBAOT pacnpele-
JleHUe OCHOBHBIX 3JIEMEHTOB KJ1MMaTa, coueTaHu# KIMMaTa, BbIPpaXaeMbIX
CPeIHYMM MHOTOJIETHUMH BEIMYHHAMU M IKCTPEMAIbHBIMU 3HAYCHUAMM.

KTuMaTUYeCKUe KapThl COCTABIISIOTCS [0 KINMMATHUECKHM W arpoKiin-
MaTHUYECKMM CIIPaBOUHMKAM, 0DOOWAIOUINM Pe3YibTaThl PETYISPHBIX Me-
TEOPOJIOrMUECKMX HAOMIONEHU T rOCy1apCTBEHHOM CeTH CTAHLUMUH U TIOCTOB.

B kiumMaTHueckoit Kaprorpaduu crpaHsl 0030pHbie rocylapcTBEHHbIE
KapThl XapaKTepU3yloT MaKPOKINMATHUECKUE OCODCHHOCTH TEPPUTOPUH U
0600IIAI0T KOMOCCATbHBIE MaTepualibl METEOPONOTHUECKUX HAOMIONEHUHN.
Harnipumep, AByxTOMHbIA KnumaTtuueckuit atiac CofepXuT: KapTbl TeMIie-
paTyp BO3/yXa, NOYBBI, aTMOCHEPHBIX OCALKOB, NCIAPEHUA U UCIAPAEMO-
CTH, CHEXHOTO NOKPoBa (ToM 1); KapTbi JABJCHUs BO3AYXA, OTHOCUTEIbHOM
BAAXHOCTH, CPE/IHEN CYTOYHOM aBCOMIOTHOM BAXHOCTH, COCTOSHUS Heba,
COMIHEUHOTO CUSIHUSI U Apyrue AaHHbie (ToM 2).

KapTorpadgupoBaHue pacTUTeNbHOCTH!.Briodaer
KAapThl (FIOMKMMO JIECHBIX) PACTUTEILHOTO NOKPOBA B LLEJIOM WIN 110 OTACb-
HBIM €0 KOMIIOHEHTaM. 3Ha4YeHHEe 3TUX KAPT ONpelenseTcsi UeHHOCTHIO
PACTUTENBLHOCTH KaK ECTECTBEHHOIO Pecypea i 0310pOBUTENILHOTO (hakTopa.
O61uMe KapThi PACTUTENbHOCTH (reoboTaHN4ECKHE) NOKA3LIBAIOT pa3Melile-
HHE PacTUTENbHBIX COOBLIECTB PA3HOTO PAHTa U UX CBs3b CO CPELOH.

Vaensiercsi 6onbLioe BHHMAaHUe oTOOPaXEeHUI0 AMHAMUKK PACTHTENb-
HOTO MOKPOBa U €70 M3MEHEHHSIM B pe3yibTare ACsITeNbHOCTH YeoBeka.
Hepenko ykasbiBaercsi Gbuiasi KOPeHHask pacTUTENbHOCTb, YTO MO3BOJSIET
CYIUTh O NMPUPOMHBIX ocobeHHocTsX TeppuTopyuu. Haubosnee nonpobHas
KapTa pacTHTENBHOCTH Bbiua B Maciurabe 1 :4 000 000. Kaprtbl Gonee
KPYTIHBIX MacWiTaboB MO OT4e/ALHBIM Pecrybnukam, KpasM W o0NacTiM
[IOMELUAIOTCS B PErHOHAIBHBIX KOMITIEKCHbIX atiacax. KanutanbHblit ATiac
apealoB U pecypcoB JIEKApCTBEHHbIX pacTeHuil (1976) conepXMT KapTbl
PACIIPOCTPAHEHHUS KAKIOIO U3 3TUX pacTeHuit ¢ yKasaHuem obbeMa 3aro-
TOBOK CBIDBSi.

TemaTHuecKuWe KapTh HaceneHus . Hakaprax naercs
0006LIEHHAs XapaKTEPUCTMKA HaceleHus: reorpaduueckoe pasmelleHne
FOPOICKOrO M CEbCKOFO HACENEeHHst, JIONHOCTb FOPOLCKMX MOCeeHUH,
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NJIOTHOCTb HAaCeNEeHWs, BO3PACTHOM, MNOJOBOH, HALIMOHANLHBLIH COCTaB,
HM3MEHEHHUA YMCaa HAaceleHUsl U ero Murpauuu. YucieHHOCTb HaceaeHHs B
HACeJCHHDbIX IMYHKTAX HU300paxkaeTcst pasMepoM M PHCYHKOM [YHCOHa,
BEJIMYUHOM M PUCYHKOM WpUdTa, pasMeLeHUe HaceeHHs oTodpaxaeTcs
CIIOCOOOM Ka4eCTBEHHOro (hOHA Mo eANHOI KiraccupUKaIIHOHHOMN CUCTEME,
3aHATOCTb HACEJICHUSI — KapToLHarpaMMoit, MIOTHOCTb HACENIEHUST naeTcs
CrocoboM KapTorpaMmmal.

OcHoBHBIE KAPThi, XapaKTePU3YIOLIHe HACENEHME:

Pa3MELLIEHMST HAceNeHUsl U paccencHus;

COCTaBa HacejieHUs Mo BO3PacTy U Mony;

MUTPAUMNA HACEICHUSI;

COUMANbHBIE KAPThI (3aHATOCTH, COLMATBHOTO U NPOdecCHOHANBHOro
COCTaBa);

3THOrpahuyecKUe M aHTPOIOIOrHYEeCKHeE.

@ O6paurasich K 061MM npobreMam OTPUCIEBOTO TEMATUYECKOTO KapTOTPapupoBanus,
HEJIL3SI He OTMETUTh KAPThI Pu3MCILCHUS HACENEHMS (IKOHOMUYECKHE, AIMHHUCTPATUBHbIE,
UCTOPH'IECKHE, TEXHUYECKUE U T. 4.), HEOOXORMMbIE LISl HCCACAOBAHUS TPYAOBBIX PECYPCOB
U oBCayXMBaHus HaceneHus. LleHHoeTb 3THX KapT MIOMHUMO HENIOCPEACTBEHHOTO YAOBAETBO-
PEHUA KOHKPETHBIX HAYUHbIX U MPAKTUUECKHKX 30APOCOB COCTOMT B 0B0BIICHNH Pa3HOPOAHLIX
MATEPUANOB TS CO3LAHMS TOCYAAPCTBEHHLIX KapT.

KomnnexcHoe kaprtorpacdupoBanue.dToMeron Ha-
YYHOTO OGOOILEHMS PE3YJILTATOB IyGOKOIi, PA3HOCTOPOHHEN HHpOPMALIUK
O IIPMPOLHKIX YCIOBUSIX, €CTECTBEHHBIX PECYPCax, HACENEHUHN U LLeJOCTHOro
OTOOpaXeHUs] NEHCTBUTENBHOCTH KapTorpaduyecKuMm cpeactBamu. bes
HEro HEBO3MOXHO pa3paloTaTb Mepbl MO COXPAHEHHIO M YIYUIUEHHUIO
reorpauyeckoil Cpennl, PElUTh MHOTHE 323U HAPOLHOLO X03s1iCTBa,
HAYKU M KYJIbTYPHI.

Komninekcroe kaprorpaduposanne ocHosaHo Ha ryboKOM, MHOI'OCTO-
POHHEM W B3aMMOCBSI3AHHOM TEPPUTOPHATBHOM W3yYeHUM MPUPOLHBIX W
COLMANBHBIX ABNEHUH, SIBJISIETCS HE3AMEHUMbIM M LIEHHEHLIMM CPENCTBOM
Hay4yHOro 0600LLUEHHUS, KOMILJIEKCOB HOBBIX BbIBOJOB M 3HAHMIA. .

B kommekcHOM KapTorpagupoBaHuy 3a10KeHO MHOTO BaXHbIX 10CTO-
MHCTB. 3T0, TpeXAe BCEro, AMANA3oH OXBATa M3Y4aeMoro KOMILIEKca
SBJIEHUN — OT HEOOJIBLIOTO 1 OrPAHMYEHHOTIO YHCAA ABAEHUH 1O CUHTE3M -
POBAHHOTO Ueoro 6,10Ka HAYUHBIX 3HAHWH NO reorpaduyecKkuM HayKam,
a 1o BeannHe KaprorpadmpyemMoit TeppuTopun — OT KapT Tororpaduye-
CKUX 110 0030pHbIX.

CIOXeTbl KOMIIEKCHOTO KapTorpadupoBaHus OecnpesnenbHbl. DTO ce-
PHUHU Pa3IMYHbIX TEMATUYECKUX KapT IOCYAAPCTBEHHbBIX BEAOMCTB, 00beI¥ -
HEHHBIX B KOMIUJIEKCHI HAYUHbIX U METONMYECKNX UcchefoBaHMil. Takum
00pasom, rnaBHas 3a1a4a KOMIIEKCHOIo KapTorpahupoBaHus — W3rOTOB-
JICHUE KOMILIEKCOB B3aUMOCBSI3aHHbIX, CKOOPAMHUPOBAHHBIX KAPT Ha OC-
HOBE KOMIUIEKCHBIX reorpadMuecknx UccaeaoBaHuii.
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P v c.7.2. Buani 3Ha4KOB:

a — F€OMETPHUYECKHE, 6 — 6yKBCHHblC: ¢ — HATsAHblE, ¢ — CTPYKTYPHbLIC, d — pu3felibHble; ¢ — HapacTa-
ouue

OcobeHHO GONBLIMX YCIEXOB KOMILIEKCHOE KapTorpapupoBaHue [0-
CTHIJIO B Pa3paboTKe M CO3AaHUM reorpadMueckux atiacos. DTo, npexie
Bcero atiac Mupa (BCAM), Mopckoit Atnac, @AM, artrac okeaHoB,
PETHOHAJIBHBIE AT/IACh! CMIPABOUHbBIE M WIKONbHBIE.
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Cnoco6bs KapTorpapuyeckoro H3obpaxeHus
ABJIEHUN HAa TEMATUYECKHUX KapTax. Paymuyaor cieny-
JoLHe CIOcoBBI KAPTOrpahUYECKOro H306paxeH s : 3HAYKOBBI, TMHEHHbIX
3HAYKOB M M30JIMHHUIt, KaYeCTBEHHOro (poHA, apeasioB, TOYEYHBIil, 3HAKOB
ABVKEHMSI, KAPTOrPaMMBbI, KapTOAMarpaMMmal.

3Hauxogbili cnoco6. Dto Hanbonee pacmpoCTpaHEHHbIH crocod KapTo-
rpadpuyeckoro M306paxeHust MECTONONOXEHHS OOBEeKTOB, KOTOpEIE He
BBIPAXAIOTCA B MacluTabe KapThl MM 3aHMMAIOT IUIOWIAAL MEHBLIYIO, YeM
caM Kaprorpaguveckuit 3Hak (puc. 7.2).

Ha rematnueckux kaprax 3HaYKoM MoxXeT GBbITH H30GpaXEHO U JIOKa-
JIM30BaHHOE sIBJIEHUE. XapaKTepHBIM NPHMEPOM LIKPOKOTO NMpUMEHEeHUs
3HAYKOB fABJIsi€TCA Tonorpaguyeckas kapra (200—300 ex. Ha 1 aucT KapThI).
Crioco6 3HaKoB MO3BOJIsSIET MOKA3bIBATh HE TONBKO MECTOMOIOXEHUE 06D~
€KTOB, HO U IMHAMHYHOCTD SIBIEHUH, HANTPUMEp, POCT 0OBEKTOB 3a KaKoii-
TO onpeneneHHbIA NepUON BPEMEHH B BUIE «HAPACTAIOLIMX» 3HAYKOB,

Ha MenxoMaciutaGHbIx TEMATHIECKHMX KapTax 3HAYKH HE TOJIBKO ykKa-
3bIBAIOT MECTONONIOXEHHE OOBEKTOB M UX BUALI, HO U JAIOT JOTIOJHUTENb-
Hylo uHboOpMauMio 06 OGBEKTE: €ro BEIMYMHY, NMOMUTHKO-AAMUHUCT-
PaTHBHOE 3HAYEHHE, ero U3MEHSAEMOCTD BO BpPeMeHH (TIpOCTpaHCTBe). 3Hau-
K1 MOTYT GbITH PA3nMYHOrO BUAA: reOMETPUYECKMMH, OYKBEHHBIMH, L[BET-
HbIMU. BaxHo, yTOGLI OHH MO BO3MOXHOCTH COXPAaHAIU TTOXOXKECT
obbekTa, 6e3 Tpyaa 3aOMUHANHUChL U YUTANKCD.

Ulkanbl 3HaYKOB MOXHO CTPOUTH pasiuyHoO. VI3oGpaxeHue Kbl
TNPONOPUMOHANBHO (MacwITabHO) BeTHYHHE 061eKTa (ABCOMIOTHAS COM3Me-
PUMOCTD) HAMIANHO, HO HEYNOOHO, HanpUMep, /IS IOKa3a HAceNeHus B
.ropogax. OGbIYHO Yalle MPUMEHAETCS YCIOBHasg COM3MEPUMOCTb B BUIE
TIOCTENEHHO YOBIBAIOLLElH MPOrpeccHu, NOKA3bIBAIOLLEH MATKOE CHIKEHUE
BENMYUHBI 06bekTa. LlIKana 3HaYKOB MOXET GbITh HEMPEPHIBHOIA M TIPEPHIB-
HOIt (cTyneHuaroif). HenpephiBHasi iukana usMeHsercs HETIPEPBIBHO B
COOTBETCTBUM € M3MEHCHHEM BeJM4MHBI obbekta. CrymeHyaras iukama
OTPEAC/IAET pasMep 3Ha4Ka (MOCTOSHHBII B NpefieNiax KAXA0ro MHTepBana)
0 CpEAHEMY 3HAYEHHI0 WHTepBana. Pasmep 3HAayKoOB MpM Iepexofe K
cliefiyiolen CTyIeH! BO3PAcTaeT CKauKOM.

CryneHyarbie WIKanbl OOBIYHO NPUMEHSIOT HA Kaprax TS [MoKasa
00beKTOB, KOIIa MX HYXXHO CTPYMNIIMPOBATh 110 KJIAcCaM.

Chocob aunelinbix 3Ha4K06. DTOT CIIOCO6 YACTO MPUMEHSIETCA Ha TeMa-
THYECKMX KapTax. 3HaYKM HUYEM He OTIINYAIOTCS OT TeX, KOTOphlE H300pa-
XKaioTes Ha Kaprax obiuereorpaduyeckux. Tombko Ha TEMaTHYECKMX KapTax
uX Oyzer 3HayuTesbHO GoMbuIE 32 CueT Mokasa OOGBEKTOB, KOTOPHIE Ha
obluereorpaguyeckie KapThl HE HAHOCATCA: PA3IOMEI, MOpCKHE IyTH,
arMocepHbie GPOHTLI, TPAHUIILI MEP3TOTHI, IIABYYHX JILAOB. JIHHEHHBIMU
3HauYKaMU HA3bIBAIOTCSH 3HAKY, KOTOPbIe B MacLITaGe KapThl 10 LIMPHHE He
BbIpaxatoTcs. OGbIYHO B CTAPIINX KJIAccaX yYallMMCst Tipeyiaraercst pabo-
TaTb MO KOHTYPHOW KapTe W HAHOCHTb OTAENBHYIO TEMATHKY CITOCOGOM
JIMHEHHBIX 3HAYKOB IPAHULIBI FOCYAAPCTB, MOPCKUE TIYTH U T. 1. (pHc. 7.3).

Cnocof usonunuti, I30dMHUSIMU HA3BIBAIOT JIMHUH, COENMHAIONINE Ha
Kapre TOYKH C ONMHAKOBBIMH KOMTHYECTBEHHBIMY MOKA3aTENSIMU, XapaKTe-
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P uc. 7.3 JluHeiHbie 3HAKM!

4 — NONMUTHYECKMX M QAMUHMCTPATUBHBIX [PAHKL; § — FHAPOrpaIIecKOir CeTKH, ¢ — ABTOMOOWIbHBIX
JIOPOT; ¢ — OCHOBHBIX HANPABMEHKH WTLMHACKON CKIMMMITOCTH; d — THTIOB OeperoB! € — H3MEHSIOWErocs
nosnoxeHus: GppoHTa (Mpu npopsie Gaokansl Jennurpaaa 8 axsape 1943 r.. Amac odituepa, 1974)
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Puc . 7.4 HUzonuuuu (ropusontanu) 1 : 200 000

PU3YIOLLUMU siBleHHUe (puc. 7.4). UX NPUMEHSIOT [UTsl 10KA3a HENpephIBHBIX
SIBJIEHUH, HMEIOLIIMX CIUIOIIHOE PaclpoCTpaHEHUE HA 3eMHOM MOBEPXHOCTH
Y TTOCTENIEHHO M3MEHSAIOLMXCA B NTpocTpaHcTse. K TakuM siBNeHUAM OTHO-
carcst atMocdepHoe napjeHue, TeMIepaTypa Bo3ayxa, aGconioTHas BbicoTa
MECTHOCTHU. B LIKONBHOM reorpadguu UCrnons3yoT cleayiolue U3oMMHHU:
U30TUTICHI, K300aThl, U300apbl, FOPU3OHTANU, U3OTEPMbI, U3OIUETHI, U30-
(GEHBl ¥ M30XPOHBI Ha (PEHONOTUUYECKHX KapTax. YyuTenwo reorpaduu
HEOOXOINMO 3HATH CMBICT 3TUX U3OIMHHI U YMEJIO IPUMEHSATD UX HA YPOKE.
Ilna obneryeHusi 4YTeHMsi KapT, COCTABJEHHbIX C MOMOLUBIO H30NUHUIA,
MIPOMEXYTKH MEXIY HUMH OObIYHO 3aKpallMBAIOTCS PA3TMUHBIMU LBETAMM,
~ M3MEHSS MX HAChILEHHOCTb. CaMbIM PacrpOCTPAHEHHBIM TPUMEPOM MOTYT
CAYXHUTb KapTbl ¢ U300paxeHUeM penbeda FrMICOMETPHUECKUM CITOCOOOM.

Ha Bcex kinmaruyeckux Kaprax aTiacoB OKpacka BBEJEHA B CTYMEHHU
Mexay usoruncaMu. OOBIYHO yyalllMecs XOpOLWIO YUTAIOT TeMAaTHUYECKHE
KapTbl ¢ U30BpaxeHHeM SIBIEHUIH criocoboM U3OIUHUI.

Cnocob kauecmeennozo ona (puc. 7.5). Criocod UCIOB3YIOT 1S NOKa3a
Ha KapTe MPOCTPAHCTBEHHOIrO pPa3MELLUEeHUA SIBMEHUS Ha 3HAYMTENLHOM
TEppUTOpPUM O€3 KOJIMYECTBEHHOI ero xapakrepuctuku. ITokas ocyuiecTs-
JIAETCs1 C MOMOLUbBIO 3AKPACKH MJIU LITPUXOBKHU NOAPA3EIEHUA TEPPUTOPHH
MO KaKMM-/1M00 KaueCTBEHHbBIM MPU3HAKAM — MW MPUPOLHbIM, UJIM COLIU-
aNTbHO-3KOHOMHUYECKMM. TaKKMMU NPU3HAKAMKA MOTYT ObITb: TeQJIOrHYECKOe
CTPOEHHUE, HALLMOHAJILHBIA COCTaB HaceNeHUs, CebCKOXO3ANCTREHHAs crie-
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Pwuc. 7.5. IIpuMeHeHHe criocoGa KauyecTBEHHOIO oHa:

1 — TopdsHo-rneesbie; 2 — TopdAHHCTO-IVIeeBEIE B CONETAHHH C TOP(AHO-TICEBHIMU; 3 — MONMEHHbIE
NepHOBHIE; 4 — TAEXKHO-NOBEPXHOCTHO-ITIEEBHE; 5 — TaeXHO-TIOBEPXHOCTHO-INIEEBAThIE; 6 — OXPHCTO-
3OBHATBHO-TTIEEBHIE; 7 — MOA30/N MIOBUATBHO-TYMYCOBHIE; & — NEPHOBO-C/IaGONOA30NUCTRIE TTOYBLI

uuatu3anus ¥ 1. 1. IpuMeHeHHne sToro criocoba TpebyeT noapasjeneHus
Bcell 6e3 UCKIIOYEHHs] TEPPUTOPHH IO KAKOMY-TO BbIODAHHOMY NPH3HaKy.
ITpuMeph! KapT, COCTABIEHHBIX CIIOCOGOM KayecTBEHHOro ()oHa, npusene-
HbI B aTJIace UL YUUTENEH CPeIHMX KON, BTO KapThl: HAPOIOB, TE0JIOrH-
yecKas, TEKTOHHYECKasl, MOYBEHHasdA, pacTuTenbHoctd M T. 4. He cienyer,
OIIHaKO, (POHOBYIO OKpacKy TEPPUTOPHM IMYTaTh C KAYECTBCHHBIM (POHOM
WJIM C OKpacKoil apeajioB.

KapThl ¢pH3nKO-reorpacpuyecKkoro padlOHMpOBaHHS TAKXKE COCTABISAIOT
criocoboM KayecTBeHHOro (¢oHa, INMOCKONBKY KaXABIA U3 BBIAEISAEMBIX
PETHOHOB O0JIafaeT ONpeAENCHHBbIM KOMIUIEKCOM KaYeCTBEHHBIX IpU3HA-
KoB. Paspaborka ximaccuduKaluy SBICHUS TpeOyeT MCMOMb30BAHUS pa3-
JUYHBIX TpHu3HakoB. Hampumep, mis penbeda TaKMMU NpU3HAKAMHU
ABIAIOTCS FeHe3uc, Bo3pacT, Mopdonorus peaseda v ap. Kaxasii npusHak
HCHONb3yeTcs OTHENBHO WIM B WX coveraHusix. Ilosromy paspaborka
KJaCCU(UKAIUK TPEACTABNSAET CEPbE3HYI0 M OTBETCTBEHHYI0 Hay4yHYIO
sagady. Ilpu noabope 1BETOB CTpeMSTCHS K TOMY, YTOOBI TUIIaM KapTorpa-
¢HUpyeMoro SBIeHUs], CXOAHBIM B Ka4€CTBEHHOM OTHOILEHMH, TIPUCBAUBATD
Giuskue LBera. B sroM cnocoGe HBeTHble (GOHBI HEPENKO 3aMEHSIOTCS
OJTHOI[BETHBIMM IUTPHXOBKAMH, OTJIHYAIOIUMHUCSH APYT OT APyra pUCYHKOM
U CTerieHblo 3aTeMHEeHMs ¢OHa KApTHL.
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Py c . 7.6. Apeasbl axOTHbIX 3eMeTb Puc.7.7 Toueunblit crnocob:

olHO TodKa — 300 ra AaxoTHbIX 3eMelb

Criocof kauecTBeHHOro (poHa JIETKO COUeTacTCsi ¢ APYyrumun cnocobamu
U300paxKeHUsl.

Cnoco6 apeanos (puc. 7.6). DTOT cr1ocod NMPUMEHAIOT ISt 1okasa Ha
3HAYUTE/ILHON TEPPUTOPUM PACTIPOCTPAHEHNSA KAKOTO-/1HDO ABJIEHMS: Celb-
CKOXO39MCTBEHHON! KYJIbTYpPbl, OTpaciu MPOM3BOACTBA, BMIA XHWBOTHBIX,
PacTUTEbHOCTH, TONE3HBIX UCKOMAEMbIX, ONEAEHEHUSI U T. 1. 1o xapaxrtepy
pasMeLle sl SBICHUE B Mpelejiax CBOEro apeata Moxer ObITh HENpPepbIB-
HBIM, CIUIOLIHBIM WM MPEPBIBUCTbIM (IMCKPETHbIM). Pasinuaior apeasibl
aBCOMIOTHbIE ¥ OTHOCUTEbHbIE. ABCOMIOTHBIM SIBJISIETCst apeast, KOoria BHE
€ro npeiesos AaHHOE siBIEHUE HE BCTpeyaercs (BUA XUBOTHOr0). OTHOCH~
TelbHBII apean Gojee Y30K, OH OXBAaThiBaeT TEPPUTOPUIO, HA KOTOpOoil TO
Ke siBleHne obnanaeT oNpeneNeHHbIMM CBOWCTBaMM (Hanpumep, Oeska,
KPOT MMEIOT IUIOTHOCTb PACNpPOCTPAHEHHs, JOCTATOUHYIO VISl NPOMbICIO-
BOit 0XxOTbl). J1A Mepefauy apeanoB Ha KapTax MCrojb3yloTCsl pasnudHbIC
MpUEMBI: OrpaHWYEHUE aPeanoB CIIOWHOW WK NMyHKTHPHONH JAUHHEN
OTpee/eHHOTO PUCYHKA, OKPALUMBaHUE apeasa, LiTPUXOBKY, pABHOMEPHOE
pasMellleHie B Tpefenax apeana WTPUXOBbIX 3HAKOB (HEPENKO 6e3 rpaHu-
Ubl), yKa3aHUe apeana HAAMUCBIO, OTAEbHBIM pucyHkoMm. Odopmnenne
apeanop 6e3 00BOAKM yNOOHO st NpUlIMXKEHHbIX (cxeMaTHYECKHX), C
0BBONKOI — /Uisi apeasioB TOYHO YCTAHOBJEHHbIX. 3HAKM — apeajibl 0003-
HAYyaloT MUIOLIAAM, TOTA KaK 3HAUKHU NepeiaioT JTOKaiN30BaHHble OOBEKThI.
Ha onHOil ¥ Toil Xe KapTe apeanbl MOTYT MepekpbiBatbhes. Hacro ux
TMIPUMEHSIIOT B KaYecTBe BCTIOMOTATENbHOIO Crocoda (Ha KapTg MarHUTHbIX
CKJTOHEHM BBIAENSIOT MATHUTHBIE aHoMannu). HekoTopble apeansl MOXHO
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PACCMATpUBaTh KaK YaCTHBIi Ciiyyail cnocoGoB KauecTBEHHOro dhoHa umu
M 30IMHUN (BBLIENEHNUE HA KAPTe 06JaCTH KAKOit-N1UGO ORHOI HAPOAHOCTH).
MHuorna apean moxer 3ameHsiTh rpynny BHEMAcIUTAOHBIX 3HAKOB (Hanpu-
Mep, U300paxeHHe apeana 30J0Ta BMECTO 3HAUKOB 3010ThIX NPUUCKOB).

Apeaibl HEPEIKO COMPOBOXAAIOTCS KOMMUECTBE HHbIMU NOKA3ATESIMH,
BBIPaXAOINMH WIH CYMMapHYIO BEJUYMHY SIBACHMS BHYTPU apeana, ujiu
CPCIOHIO MHTEHCUBHOCTD SIBAEHMS (KOAMUECTBO 1e/10BOI ApeBeCcUHbI Ha
1 ra). B aToM ciyyae apean Hasbiaercs KOJIMYECTBEHHbIM,

Yuammmes creayert ripun PACCMOTPEHMU PErHOHAIIBHBIX KOMIUIEKCHbBIX
KapT aTjIacoB pasbsiCHUTbL OTAWYUS 3HAUKOB OT CIocoba apeajios, nepenaa-
IOLLUX ABNCHUS HA KAPTaxX Yepe3 3HAUKM W 0BO3HAUAIOLUUX MIOLLALY

Toueunwiii cnocob. [Tpumensierca npu kapTorpacdbupoBaHuu paccpeno-
TOUCHHDIX ABJIEHUH, PAa3MELIEHHbIX HA 3HAYUTENAbHON TEPPUTOPHU. DTUM
Crocobom M306paxalor, Hanpumep, BEIUUKMHY H Pa3MellleHHe MOCEBHbIX
TUTOWANeN, CeTbCKOTO HACEAEHUs, IOMALIHErO CKOTA U APYTUX siBAEHUI.
[Mpumensiior a1a nokasa abCOJIIOTHYIO BETHUUHY SIBJCHMSI. [pu sT10OM
OIIPEACIEHHOE KOJIMYECTBO $BJCHMS! MPUHUMAIOT 32 TOUKY M HAHOCAT ee
Ha MecTononoxenne obbekra. Beco obbekT 6ymer B pesyabraTe n3o6pa-
KAaTbCsl IPYNNOM TOUEK, OAMHAKOBBIX 110 BENUUHUHE U 3HAYEHU IO (puc. 7.7).
Taxum obpasom, cosmaercs HarsiaHas KapTHHA PA3MELIEHUS SIBAEHUSI, a
KOJIM1ECTBO YKaxXeT abCOIOTHYIO BETMYUHY KapTorpapupyeMoro ssneHms.

lIpu kaprorpadgupopaunn >tum crnocoGom BAXHO ONpenefuTh Bec
OIHOH TOYKH, T. €. KONUUYECTBO SIBJICHNSA, BbIPAXEHHOIO B OQHOM TOYKe.
Becy Touku MoxHo npunasats abcomorHoe U OTHOCHUTENIbHOE 3HAYEHUS.
OGbiuHO B MpakTukKe paboTbl Bec TOUYKH OIPELEASIETCSl CAMBIM HU3KUM,
YTOOBI TOUKH HE CIAUBATHUCHL HA Kapre. Touku Manoro Beca 3dheKTHBHbI
1Sl padOHOB MAanoil TJIOTHOCTH sIBAEHMsl. OHM MOTYT CIMBATBCSI MpH
00JIbLIOI NIOTHOCTH sIBTeHUS. B 3ToM Clyvae NPUMEHAIOT TOUKU ¢ YKpyN-
HEHHBIM BCCOM, € BEC TOUKH BOMblle BENMUUMHBI OOBEKTA, OGBLEKTHI
OOBEAMHSAIOTCA B [PYNMbl U TOUKM HAHOCHTCS MO Mmecry bonee KpynHoit
rpyNibl.

st o6o3HaueHns KayecTBeHHBIX yacTeii SIBJIEHUS [TPUMEHSIIOT TOYKU
uBetHbie. Hanpumep, no usery Touek MoxHo YCTAHOBUTDL HALMOHANBHbI
COCTaB HAceNeHUS, BbIACAUTb B TEXHHMUECKUX Ky/J1bTypax noceBbl JbHa,
KOHOIUIM, XJIOMKa.

Toueunsiit cnoco6 mupoko NPUMEHAIOT NPU COCTARIEHHUH TeMmaTHye-
CKMX KapT. OH NPOCT N0 UCTIONHEHHIO, XOpOoLUO Itepenaer nHhopMauuio o
SIBJIEHUU. HATJISIAEH.

Cnocob 3nakos dsuncenusn (puc. 7.8) cnyXuUT 118 MOKAa3a pasiuyHbIX
NPOCTPAHCTBEHHbIX NEpeMeLCHUIt, OTHOCHIUMXCH K NPUPOIHBIM UNU CO-
LM ANbHO-TEOrPAQUYECKHMM SIBIIEHUAM (MOPCKHeE TEUEHM, AepesieThl fTHIL.
NYTEIIECTBUSL, MUTPALUU, NEPEBO3KHU IPY30B, IKCEAULUU U T. 1.). Croco6
HACTO NPUMEHAIOT Ha TAKTUYECKHX M OHEPATHBHO-CTPATErHUECKHX KapTax,
IS TI0KA3a TPAHCHOPTHBIX CBA3EH: 9KOHOMHUECKHX, TOPTOBbIX, (puHaHco-
BbIX, MOJUTUYECKHX, KYJBTYPHbBIX. 3HAKU ABMXKEHUS NPUMEHHUMBL JUis1
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P u ¢ . 7.8. PazivuHbie BUAbl 3HAKOB ABUXKEHMSI:

@ — MapUIpYTh! (ITyTH NABAH U8 CYI0B MPH CHATIAH B 1938 1. cranuun «CenepHulit nontoc»; Mopckoi atnac,
1. 11, 1953); 4 — neHTOUHbBIE 3HIKH IOTOKOB ¢ nepenatei ACHCTBHTENLHONO NyTH (YUC/IO ABTOMALIMH 32
CYTKH 110 foporam wrata Wasuuoitc: ATrac pecypeos Unaisoiica, Boirt. 4, 1960); ¢ — cXeMaTU3UPOBAHHbIE
NEHTOUHBIE 3HAKM TPY3ONOToKOB (Mepesoska abaok n3 TacMaHi B Espony; atiac Tacsmanuu, 1965); 2 —
CTPYKTYPHBIE JIEHTOUHbBIE 3HAKH FPY30NOTOKOB 110 XENE3HbIM A0poraM B paitore Benuknx o3sep (Arnac
Ontapyo, 1969): d — BeKTOpHbIE 3HAKH TPY3ONOTOKOB YA, Hedmit 1 pyan (Bonbwoit copeTckuit ATnac
mitpa, T. 1, 1937); e — BeKTOPHHIE 3HAKN NMOBEPXHOCTHLIX MOPCKHX Teuennil (ATAac okeanoB, TUXUI OKEaH,

1974)
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Puc. 79 Kaproanarpamma ¢ durypamn Puc. 7.10. Kaprorpavma, npouenT nno-
B HEMpPEePBIBHOM YCIOBHOM LiKTe LAAK MOA MAXOTHBLIMU 3CMISIMU

SIBJIEHUI JIIOObIX MO Pa3MEILEHMIO: A18 TOMEYHbIX (aBHxeHMe Kopabisa),
JIMHEHHBIX (IBUXEHHE DPOHTOB), MIIOILALHbix (3eMenb), paccesiHHbIX (MUT-
PallMi XWBOTHBIX), MIOTHbIX (epeMellieHHe Mace Bosnyxa). [Tpu nomorun
SHAKOB MOXHO [10Ka3aTh MyTb, CHOCO6 ABMXEHUS, HANpaB/IEeHUE U CKOPOCTh
NEPEMEIEHMS, KAYECTBO, MOLLHOCTD, CTPYKTYPY SIBJCHUS.

OcHoBHBIM rpaduyeckum CPEICTBOM [UIst OTOOPAXCHUSI ABUKEHUS U
CBA3EH CIIyXaT BEKTOPHI (CTPesKu), KOTOpbIE pasnuyaloTcsl Mo OPHUEHTH-
POBKe, hopme, BesinunHe, LBety, TOHY, CTpYKTYpe. [L1st pasiuuus BeluduHpl
SIBJICHNS NOCTATOYHO yKA3aTh JUIMHY U LIKPUHY. Hpyroe cpeactso — feHTbl
(mostockr), pasauynas IIMPUHA KOTOPbLIX BBIPAXACT MOLIHOCTb MOTOKOB
IACCaXMPOB, IPY30B U T. M. 3HAKM ABUXKEHUS HACSLAHL U POCTb! 1Sl
TIOHUMAHUSA. DTO OTIpeReNUIO UX LIMPOKOE MPUMEHEHHE HA TEMATUYECKUX,
4 TaKXe Ha WKOJbHBIX KapTax.

Kapmoouazpamme: (puc. 7.9). B10 cMocob usobpaxkeHus pacnpeneneHng
KaKoro-nubo siBeHUs mocpeacTBoM AMarpaMM, pasMellaembix Ha kapTe
BHYTPH CAMHUL TEPPUTOPUATLHOTO NENEHUS 1 BBIPAXKAOLUIMX aBCOMTIOTHYIO
CYMMApHYIO BENMYMHY SIBJICHUSI B Npemenax Kaxioit TEPPUTOPUANBHOM
CIMHULLI U ee cTpyKTypbl. WX MCTONB3YIOT [UIst HAMISIIHOTO CpaBHEH s
BAJIOBOW NPOAYKUMY MPOMBILLIEHHOCTH Mo 001aCTIM B HATYPATBHOM MU
LUCHHOCTHOM BBIPaXEHUM, pasMep Iuiolianeii JIECHDBIX, MAXOTHBIX YIOMUii.
Kapronnarpamma BOCIIDOM3BOAMT MPOCTPAHCTBEHHYIO JIOKANM3ALMIO CTa-
THUCTUYECKHUX NaHHbIX. B KapTorpaduu paznnuaior JIMHEHHDBIE (CTONOUKH,
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[10J1ocKu), ToLlanHbIe, o6bemHble quarpamMMel. Kaproanarpamma 6e3 110-
Ka3a aAMMHUCTPATUBHOIO WM TEPPUTOPHAIBHOTO AENCHUs HEMBICIHUMA.
JuarpaMmbl He OTHOCSITCS K ONpeNeNeHHbIM IyHKTaM, a BBIPAXAOT CyM-
MapHYI0 BEIMYUHY SIBIEHUS B TPAHMLAX OTACJBHBIX TEPPUTOPHAIBHBIX
eIMHMIL, He MOKAa3blBas MECTOINOJOXEHHE BHYTPH €IMHHUIbI, KapTOoAMar-
paMMa ¢ TOUKHM 3peHHs reorpagyu HecOBEpLICHHA.

Kapmoepammui (puc. 7.10). D10 TAKXKE CTATUCTHYECKUH crioco6 nmokasa
cpelHell MHTEHCUBHOCTH KaKoro-aubo sBIeHUs B MpeaenaX KOHKPETHbIX
aJIMUHUCTPATUBHBIX (TEPPUTOPUANBHBIX) efMHHUIL. OHU BHIPAXAIOT OTHOCH-
TeJIbHbIE TOKA3ATE/H, TIONyYaeMble B pE3YbTaTe AeNEHUS ABYX aOCOMIOTHBIX
BEIMYMH (IUIOTHOCTb HaceleHKs Ha 1 KB. M, MPOU3BOACTBO NMPOLYKIMHN B
KT, KB. M Ha JyLIy HaceJleHus U T. 1.). B coBpeMeHHOi kaprorpadu MHOTO
PA3HOBHIHOCTE KapTOrpaMM: LIKaJbl apuMETHIECKOM UM TEOMETpHe-
cKoii TIporpeccu, 6J0K-IuarpaMMa, NCeBIOM30NNHIY, CTPYKTYPHBIE Kap-
TOTPAaMMBI, CETKM KBAaZpaToB, KPYXXKH, IITPUXOBKA, PaCUBETKA U T. [

Cneyuanstbie Kapmol. TO KapThbl, TEMaTUYECKHE 110 COAEPKAHUIO, HO
crelaTbHbIe 10 HA3HAYEHMIO, TpeNHa3HaYeHHbIe IS PELICHN KaKUX-TO
CrieLIMTbHBIX 331aY.

Baxueiiline BAABI clieLIMANbHBIX KapT: HAy4YHO-CIIPaBOYHBIE, CIIPABOM-~
HbIE, YYETHbIE, ATUTALMOHHO-TTPONAraHAMCTCKUE, TYPUCTCKIE, BOCHHBIC. B
CBOIO Oyepelb, y4eOHbIe KapThl MOAPA3AE/sIIOT HA KapThl IVIs HayalbHOIA,
cpenHeit u Bbiclleil WKobl. OYEBUIHO, YTO BCE TEMATUYECKHE KapThl, C
KOTODBIMH CTATKUBAETCSl YUUTENb reorpaduu B CBOEH MOBCENHEBHOM ned- -
TENLHOCTH, OTHOCSTCS K YMCITy CHELMANBHBIX, 4 TOYHEE, y4eOHBIX KapT.

CopnepxaHue OJHOMMEHHBIX HACTOJBHBIX M CTEHHBIX KapT HE OJKHO
paamvarscs. [Ipy MpaBUWIBHOM IOAXOME K MCTIONB3OBAHUIO TEMATHECKHUX
KapT, NPX UX [OCTENIEHHOM YC/IOXHEHNH NPU NEPEXOE OT KJIacca K Kiraccy
rnepea YYUTENeM OTKPBIBAIOTCS LIMPOKHE BO3MOXHOCTH TMOBBILUCHMUS a¢-
dexTHBHOCTM Bcero yyeGHoro mpouecca. HeobxoaMMo yuMTBIBATH, YTO
ManocomepxXare/ibHble, YIPOLICHHBIE 3aaHKsl B CTapIIMX KIaccax Tak Xe
GecronesHbl, paBHO KaK M HEMOCWIbHBIE — B MIAILIUX.

7.4. T'eorpaguyeckue aTjachl

Hazpanue «Atiac» GbIUIO BIEpPBbiE MCIIOMB30BAHO WA COOpaHUsl Teo-
rpacduyeckux KapT B 1595 r. kaprorpadom MepkaTtopoM B 4eCTb AT1aca —
mucdudeckoro KopoJist JIusKy, 1o jereHne BrepBble U3TOTOBUBLIETO Hebec-
Hblii r100yc. B nanpHeieM 3To HasBaHie Noay4niIo BceoOllee NpU3HaHue.

Teoepaguueckumu amaacamu Ha3plBalOT KapTorpaduyeckue Nponssee-
HUS1, TIABHOM COCTABHOM YacCTblO KOTOPBIX SIBISIETCA CUCTEMA reorpaduue-
CKMX KapT, CO3IaHHBIX NO E€IMHOH NporpamMme, oObeIMHEHHBIX 001HM
Ha3HAYEHUEM M eIUHBIMU CPENCTBaMU KapTorpaduyecKoro oToOpaxeHus
NeiCTBUTEABHOCTH. DTO — SHUMKIONEAUs HAYUHBIX 3HAHUH O 3eMHOM
TIOBEPXHOCTH U €€ ABNEHUSAX, OCHEIHUX JOCTYKEHUAX HAYKK U HAPOLHOTO
X03siicTBa. AT/NACH! HE TOJIBKO 00061IAI0T KOIOCCATBHBII reorpaduyecKuit
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MaTEPHAT UCCICAOBAHUM, HO M OTOGPAXAIOT ero B KOMMAKTHON U COMOCTA-
BUMOIi (hopMe, YTO MO3BOJISIET 1aBaTh B HUX HUCKIIOYMTETLHO r1ybokylo,
MHOTOCTOPOHHIOIO XapAKTEPUCTUKY TEPPUTOPUM TIO CPABHEHUIO C OTAENb-
HbIMM TeorpagUYECKUMHU KapTaMu. AT/IAchl COAEPXKAT TAKKE reorpaguye-
CKHE OITHCAHWS, CBEACHUSI 00 OCOGEHHOCTSIX TEPPUTOPHM, PANTUYHBIE
TabnuLbl ¥ yKasatenu. B ux cosganun YYaCTBYIOT MHOTHE BeIyUIHe CHeLH-
INCTBI KapTOrpaduyecKuX NPEANPUATHI, HAYYHO-HCCIEN0BATEILCKIE yu-
PEXINEHUS, aKANIEMUU U YHUBEPCUTETDI, PasnTNyHbie BEIOMCTBA. ATIacaMu
TIOJIb3YIOTCS1 NIPU U3YYEHMHU Y OLIEHKE TIPUPOAHBIX PECYPCOB, COCTABIEHHH
TTAHOB PallMOHANIBHOIO pa3sMELIEHUS ¥ HCHOMb30BAHUS IPOMBILILTEHHO-
CTH, CEJIbCKOTO XO3MCTBA, TPAHCIIOPTA, CETH YYeOHBIX U JTeYeGHbIX M1aHOB,
npeo6pasoBaHusl IPUPOMBI, MPU PELICHHMH MHOTHUX U MHOIHX HapoJHOX0-
3STCTBEHHBIX 3a71aY.

Atnacel, Kak ¥ obuereorpaduieckKue KapThl, KiaccuUIUpyoTes: o
TECPPUTOPUATIBHOMY OXBaTy, HA3HAYEHHIO, CONEPXKAHHIO M OOPMIEHHIO U T. 1.
[lo TeppuropuansHoMy oxBaTy — aTiacel MHpa, MaTEepHKOB, OTAENbHBIX
CTpaH, obnacteit, MpoBUHIMIA U T. A. [To comepXaHmI0 — aTnachl obwere-
orpaduyecKuX KapT: OTpacieBble aTiIachl TEMATUYECKUX KapT (reosoruye-
CKHX, KITMMaTHIECKHX, CEIbCKOTO XO3SIHCTBA U T. [1.); aT/1aChl KOMILIEKCHBIE,
BKITIOYAIOINE KapThl B3AWMOCBSI3aHHBIX ABNEHMI (KIMMATa H OKeaHorpa-
(bun) nan narolue MHOTOCTOPOHHIOKO LIETIOCTHYIO XapaKTePUCTHKY MPUPO-
Abl, HACEJICHUS, S5KOHOMMKH U MOJIUTHKO-aAMUHUCTPATHBHOIO yCTPoiicTBa
TeppuTopuu. Ilo HasHAYEHMIO — aTIaCkl HAYYHO-CIIPABOYHBIE, KpaeBenye-
CKHe, y4yeOHble, TYPUCTCKHE, HOPOXHBIE W T. O. Ilo pasMepy — amiachl
HAaCTOJTbHbIE OT GOMBLUMX PAa3MEPOB (B HECKOIBKUX TOMaX) 10 KapMaHHBIX.
Kauecrso mo6oro reorpaduueckoro araca OMIPENENSIETCS €0 LENOCTHO-
CTbIO, TIOTHOTOM MH(OPMALUUHK, BHYTPEHHUM €IHHCTBOM, €ro CTPYKTYpOit
1 ypoBHeM. Cpeny aTiiacoB MUpa 0COGEHHO LIEHHBI: GONBLIOMN CIPABOYHBIH
obuereorpaduyeckuit Atnac mupa (1967), u3uko-reorpaduyeckuit ATnac
mupa (1964) ¢ Tpems pasmenamu Kapr — MHpa, KOHTHHEHTOB ¥ CCCP,
XapaKTEPU3YIOIMMHU peNbed, reoaorMyecKoe CTPOeHUe, TEKTOHNKY, reo-
MOP(hOJIOTHIO, MOYBBI, KIUMAT, PACTUTEIBHOCTS, PaiiOHNpOBAHHUE; KOMIT-
JIEKCHBIf YETHIPEXTOMHBI MOpPCKOHl arac, KOTODLIN sIBASIETCS KallM-
TIBHBIM PYKOBOLCTBOM IO reorpaguu OKeaHOB U Mopel. OrpoMHbil
MHTEpEC TNPENCTaBNAIOT: ATiac HaponoB mupa (1964), orobpaxarouimii
STHUYECKUH COCTAB HACENEHMS MHPA, TUIOTHOCTh PACCENEHUS, YHCIEH-
HOCTb, MUTPAUNH, A3BIKH, PENTUTHH; AT/IaC UCTOPHH TeorpadUyecKUx oT-
KPbITHH U MccnenoBaHuii; Atnac AHTApKTUABI, COAEPXKALININ COBPEMEHHYIO
MHOTOCTOPOHHIOIO XapaKTEPUCTHKY NPUPOAEI AHTAPKTUABI, 06001LeHHbIE
PE3YJITATBl MHOTOJIETHUX HCC/IENOBAHMIT ¥ MaTepuaisl APYTUX CTpaH. B
1980 r. M3maH cnpaBOYHBI KOMITIEKCHBII reorpapyueckuil atnac s
yuuteneid cpenHed wkonsl. CaMo HasBaHWe atiaca O3HAyaeT OTPOMHBIH
KOMIDICKC HAy4HBIX 3HAHWi, CONEPXAlMXCSl B HEM M MCIOb3YeMbIX B
006111e06pa3oBaTeIbHbIX LIETAX.

B 1986 r. usnan Arnac reorpaduueckuit cripaBoyHbiii. OH BKIIoyaeT
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obwnpHyo nHdopMauuo o Gpusnko-reorpa@uUIecKux 1 COUHATBHO-TEO-
rpadHuecKuX 0COBEHHOCTIX rocyIapcTB.

Cpeny 3apy0exXHBIX BCEMHUPHBIX aT/IacOB MWHTEPECHBI Okcdopackuit
3KOHOMMYECKH aTnac mupa (1965), B KoTopoM HaeTcsl OOLIMPHAsK XapaK-
TepUCTUKA OTPACIIEN CEJTLCKOTO X03CTBA U MPOMBIILUIEHHOCTH Pa3IUYHBIX
CTpaH.

Jnst yry6eHHOTO U3y4yeHUs CTpaH 0COOEHHO IOIE3HbI HALMOHATBbHBIE
aT/Iachl OTAENBHBIX CTPaH, OOBIYHO colepXalllie pa3sHOCTOPOHHIO XapaK-
TEPUCTMKY NPUPOIbl, HACENEHHS, SKOHOMMKH W KYJIBTYpbl KaK TPYIbl
HALMOHANEHOTO 3HAYEHHUST U TIPECTHXa.

BbINMycKalOTCS TAKKe OTPACHEBblE TEMAaTHYECKUE aTIAChHl. Haubonee
pacIpPOCTPaHEHbI KITMMATHYECKHE AT/IACH], CEJIBCKOTO X03A1CTBa U ocobeH-
HO [JOPOXHBIE ATIACHI.

B Haweit crpaHe 60JIBLIOE HAYYHOE M NPAKTHYECKOE 3HAYEHHE MPHOL-
pe/li perMOHANBHBIE aT/Iachl pecnybiuK, kpaes u obnacreil. Cpenu Hux
pPa3/IMYAIOT; HAYYHO-CIPABOYHbIE, COAEPXALINE CBOJ COBPEMEHHBIX 3HAHUH
no reorpaduy perioHa, KOMILIEKCHBIE aTJIachl JUISl LIKON, KPAEeBEACHUS.

7.5. Hcnoan3oBanne MEIKOMACIITAOHBIX
reorpauyecKuX KapT

Kaprta — cpencTBo Mo3HaHMsl A€ACTBUTENBHOCTH.

B Hay4HO# ¥ MPaKTMYECKON AEATENBHOCTH BCECTOPOHHEE UCIIOAb30BA-
HH{e obluereorpadUuecKUX U TEMATHYECKUX KApT MOXeT ObITb MONHBIM U
rTyBOKWM TOJIBKO TIPH 3HAHUM OCOOGEHHOCTEN ¥ aHaNN3a KOHKPETHBIX KapT.
MHoroo6pasue Np1emMoB HayyHOTo MO3HAHHsSI POTHO3a SABJIEHUH aHATN3a
o reorpadMyeCKUM KapTaM HasblBAIOT Kapmozpaguueckum MemoooM uc-
caedosanuti. Kaprorpaduyeckuit METOA HCIONB3YIOT LISl MCCHCAOBAHMA
3aKOHOMEPHOCTE(! IPOCTPAHCTBEHHOTO Pa3MELIEHUS ABJICHUH, UX B3aUMO-
cBsi3eil, 3aBUCUMOCTE ¥ pa3BUTHUsi. Briepseie 3TOT TEPMUH BBEJ K.A. Ca-
JULLIEB — OCHOBOTOMOXHUK Teopuu kaprorpaduu. MHoroobGpasue npu-
eMOB aHaIK3a U 06pabOTKM KapT Npy KaprorpadHueckoM MeTOAE MOXHO
0OBEMHNTD B CJIEAYIOLIHE cTocoObl:

1. BusyanbHblif aHaIN3 MM 3PUTENTBHOE UCCIENOBAHUE MO KapTaM
0TOOpAXaeMBbIX SIBIEHUH.

2. MocTpoeHue Tio KapTam Npoduiei 1 paspe3os (JAOUIMX HAMIAAHOE
[PeACTABNEHNE O BEPTUKAIBHON CTPYKTYpe SIBIEHUI), 610K-AMarpamm,
pasIMYHEIX rpaduKoB U AMArPaMM U T. 1.

3. Kaprorpaduyeckue paboThl JUis ONpefeIeHis 10 KapTaM KOOPAWHAT,
PAcCTOSIHMI, JUTHH, BBICOT, IUIoINaned, oObeMOB, YITIOB M APYTHX KOIUYe-
CTBEHHBIX XapaKTepUCTUK OOBEKTOB.

4. MaTeMaTHKO-CTATHCTUYECKHH aHAIN3, NPUMEHSAEMBI:

JUTL MCCNIEIOBAHUSE TI0 KApTaM OIHOPOAHBIX SBJIECHUH (YpOXXanHOCTH,
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TIOTHOCTH HACENEHUS U T. 1.), UX Pa3MELICHHS M BPEMEHHBIX H3MEHEHHH,
OTIpenesisIeMbIX HaKTOPaMH C MX HEM3BECTHOM 3aBUCUMOCTBIO;

At onmpeneneHnss GpOpMbI M TECHOTHI CBS3EH MEXNY pasTMYHBIMH
ABJICHUSIMU TTOCPENCTBOM KOPPENSIUMOHHBIX KO3 ULMEHTOB 3aBUCUMO-
CTH.

5. TpeobpasoBaHiuie KapT [ TONYYeHHUS POU3BOAHBIX KapT, IpeqHas-
HAYEHHBIX M YIOOHBIX Ui KOHKPETHOTO UCCIEOBAHMUS.

6. Kaprorpacduyeckoe MoieMpoBaHHe, TOHUMAEMOE KK CHCTEMA CO-
SOaHusl, aHATM3a U Npeobpa3oBaHus Kaprorpagpuueckux MpoU3BeneHuit B
NTPOCTPaHCTBEHHbBIE MOJENH PEANBHBIX OOBEKTOB, SIBIEHHMIl M MPOLIECCOB C
LE/bIO MONMY4eHHst OT HMX HOBOro nosHauus (A.M. Bepnaur, 1986).
Monenuposanne — onHo U3 Haubonee PacnpocTpaHeHHBIX IIOHATHIT B
Hayke. Ilox modesvro moHmmaerca moboit o6pas (uzobpaxeHue, cxema,
YEPTEX, rpayK, IJ1aH, KapTa U T. 1.) KaKoro-1n6o obbeKTa, npoiiecca Wian
ABJICHNSA, UCTIONB3YEMOTO B KaY€CTBE €TO 3aAMECTHTEIIA, 4 MOOLAUPOBaH e —
OIHA M3 OCHOBHBIX (opM Teopuu mosHaHus. IMockonbKy Kaprorpadus
OTHOCHTCS] K TOUYHBIM HAayKaM M UMeeT LIMPOKOE MATEMaTHYECKOE 060CHO~
BaHHUE, TO CJIEAYET OTMETUTh HEKOTOPHIE 0COBEHHOCTU MATEMATHYECKOTO 1
KapTorpaMyeckoro MOAENTUPOBAHMA. [IpH M3BECTHEIX AHATOTHMAX B HX
npoueccax HeoOXOAUMO BULETH UX CYLleCTBeHHbIE pasmaymst. Kaprorpadu-
HECKOe MOIENMPOBAHHE 3aKIIIOYAETCH B a6CTParPOBAHHOM, YIIPOILEHHOM
TOKase sABJICHUS, KOTOPOE OTIMYAET €€ OT MAaTeMaTHYeCKoH W APyrou
moziend. OHO 0BycloBNIMBAeT 06Pa3HyI0 HATISALHOCTD Kaprorpapuyeckux
XapaKTEPUCTUK TEPPUTOPUH, OOBSACHSET pasHOOGpasHe HamnpaBleHMil Kc-
TIONIb3OBAHNKSA KapT B HayKe U NpakTHKe. HecMOTps Ha Oy MaTeMaTu-
YeCKOM M KaprorpadMyecKoil Moaeneil, MMEHHO MaTeMaTHKa Iocayxuna
NPUIMHOM BO3HUKHOBEHMSI M TPHMEHEHHS Ha KApTax MaTeMaTHYecKoil
CTaTUCTHKU U CIIOCOOOB UX MOCTPOEHMUS.

7.6. Pemenue 331249 00 MeJKOMACIITAGHBIM
reorpaMYecCKHM KapTaM M aTiacam

BuisiBieHre TPUTORHOCTH KAPTHI B PELIEHHH MHOTHX 34134 U B onpe-
ACJIEHUU XapaKTEPHBIX OCOOEHHOCTEH TPEABAPUTENBHO PELIAETCSt AHATHIOM
€€ CONEpXaHus U CBOUCTB. Ha ocHOBaHMH NPOBEAECHHOTO AHANIM3A NEeAETCS
BbIBOA WJIM OLEHKA KayecTBa KapThl. /I aHanM3a M OLEHKM KAYeCTBa
PacCMaTpHUBAIOTCA: COBPEMEHHOCTb, I10JHOTA, AETANBHOCTD M IOCTOBEp-
HOCTb CONEPXaHWs, CTENEHb eHEPATH3ALMU, FEOMETPUYECKAs TOYHOCTD,
COBEPLUEHCTBO H300paxXeHUsI U 0hOpMITEHHS, MaTeEMATUYECKOE 0BOCHOBA-
HUE U Jp.

AHanus obiuereorpaduyecKmx Kapt BBITIOJIHAETCA B CIEAYIOLIEH noce-
JLOBATENIBHOCTH:

I. BoxonHble cBenens, 3ariaBue, ConepxaHue, Ha3Ha4yeHWe, aBTOPHI:
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BHIXOJHbBIE JAHHBIE (MECTO, IOl M3NAaHMs, U3AATeNbCTBO), HAUMEHOBAHUE
BEJIOMCTBA, M3JAIOLIETO KapTy, aTjac U T. 1., YUCIO0 Kpacok.

2. MartemaTHuecKkass OCHOBA: IIaBHBIA Macuirab, kaprorpagpuyeckas
npoekuMs (Ha3BaHHUE, CBOWCTBA, NCKAXKEHUA M T. ).

3. Teorpaduyeckoe conepXaHue:

runporpaduyeckyie 0GBEKTHI, MX BHIbI, PEXUM, COCTaB, MCNONB30OBA-
HUe, 0cODEHHOCTH, T'eHEpATU3aLus,

penbed: crocobbl, 0cO6EHHOCTH, TIOCTPOSHHE IHKAJIBI (BBICOT ¥ ITYOHH);

PAacTHTEILHOCT M TPYHTHI, KIaccuduUKalys, ycIOBHbIE 3HAKH, TeHEpa-
JY3aLud;

COLIMATBHO-3KOHOMMYECKHE OOBEKTHI: HACeTIeHHBIE MyHKTH (MX K1ac-
cruKamg), YepTHl pacceeHHs], TEHePATU3ALMS, MECTO TTONOXEHUS (oT-
HOCHTENBHO peK, pebeda U APYTUX 0OBEKTOB);

NOJMTHKO-aIMUHUCTPaTUBHOE JICJ€HHUE: TPAHULIbI, UEHTPBI, 0coDEeHHO-
cTi oTbopa U U306paXKEHU,

KY/JBTYPHO-9KOHOMUYECKHE OOBEKTHI THUIIBI, 0coOEHHOCTH pasMellie-
HMS, COCTOSIHYWE, 3HAYMMOCTb U T. AL}

TYTH cOOBLIEHNs, BUIBI, OCOBEHHOCTH, COCTOSHUE, TCHEPAN3ALIN,

HAIMMCH: KATETOpUHM, rpajalliiil, KOJMYECTBEHHBIE M KAYECTBCHHLIC
XapaKTePUCTUKHM, MOSCHUTENbHBIE HALMWCK, Pa3MeEp, LBET, XapakTep
nrpudToB.

4. DrieMeHTbl OCHALIEHUS: JIETeHIBI, MacTab, Kaprorpaduyeckas cer-
Ka, paMKH, 3apaMOYHoOe o(opMIIEHHE.

5. DeMeHTHl TOIIOIHUTENbHOM XapakTepyCTHKH TEPPUTOPUH: BPE3HDIC
KapThl, MPOQUIU, TEKCTOBBIE JAHHBIE.

6. KoMMoHOBKa KapThl: pacrofoxeHne KaprorpadupyemMoli Tepputo-
pHH, €€ TPaHMIIbL, CPENHNIA MEPUIMAH, LETOCTHOCTD U T. A.

7.6.1. Onpenenenne KaprorpapuyecKoil NPOEKUNH oauTHUeCKOMH
KapTel Mupa (Ariac Aas yunTelnei cpeaHeli WKOJbL, C. 48)

Auanus. Cpennuii Mepunuan 30° — npsiMast IMHUS, OCTAIbHBIC MEPU-
JIHAHDBI — KPWBbIE, BBITYKIOCTBIO OT CPEIHEr0 MepUAnaHa (HacTu AyT IKC-
LEHTpUYECKHX OKpyXHocTel). [lapajien — KpUBBIE TMHUM BBITTYKIIOCTDIO
K 3KBaTopy (4acT¥l YT 3KCUEHTPUYECKUX okpyxHocTeit). CpesHUH Mepi-
JMaH ¥ SKBATOp — MpsMbie. [lapannenu HeNAT CPefHMI MEpWiMaH Ha
paBHble yacty. [Tapaieln ¥ 9KBaTOp MEpUIMAHAMHU NENATCS Takxke Ha
paBHble yacTd. [lomoc B paMKy HE BXOOHT.

JLnst xkapT Mypa npUMEHSIOT NOJMKOHHYECKUE NIPOEKLHH.

BuiBon. Kapra cocTasineHa B HOPMAIbHOM MIPOU3BOJILHON MOJIMKOHU-
yeckoit npoekunu NHUUTAuKK, Bapuant 1950 r. I1paBNabHOCTL BBIBOJA
nonreepxaaer a6y, 112.2 (cM. IpUIOX. 2).
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7.6.2. Onpenenenne xaprorpaduyeckoi NPOEKHMH KAPTh! ADKTHKM
(ATnac ana yuureneit cpenneit mkoasi, c. 29)

Ananus. MepuanaHsl — npsiMble, UCXOAAIINE U3 TOYKH fonoca, pas-
HopasaeneHHble napamtensmu. Mapaniens — KOHLEHTPHYECKHE OKPYXHO-
CTH, TNpPOBEACHHBIE paaMycaMH M3 TOYKH mnosoca. Yrisl MeXny
MEpHANAHAMM COXPAHSIIOT HATYPAIbHYIO BETHYUHY.

BuiBop: Kapra cocrasnena B NOJSIPHOM PaBHOMPOMEXYTOYHOI 110
MEpunnaHam asumyTanpHoi nmpoexuun fMocrens (cM. ta6i. 112.3, npH-
JIOX. 2).

7.6.3. Onpenesnenne Kaprorpaguyeckoii npoexuuu Kapthl Tuxoro u
Unnniickoro oxeanos (Arnac s yyureie, ¢. 30—31)

Auanmns. Cpenuuit Mepuanan — 160° — npsiMast JIMHUS, MepreHanKy-
JApHAs BCCM MAapaieNsM, OCTAIbHblE MEPUAMAHBI — KPHUBBIE (4acTH ayr
SKCLUEHTPUYECKUX OKPYXHOCTEI!).

Cpennnit Mepuauan napaniensiMu aeJuTcs Ha HepaBHble MPOMEXYTKH,
YOBIBAIOLIME OT SKBATOPA HA CEBEp U IOT.

[apannenu, pasHopasneneHHbie MEPUINAHAMU,— MAPAIENbHBIE TIPSi-
MBIE.

BeiBoa. Kapra cocrasnena s MPOM3BONIBHON MCEBAOLUUANHIAPUYECKOI
npoekuuu K.A. Ypmaesa (cM. Ta6n. 112.2, NPUIOXK. 2).

*7.6.4. Onpenenenne nast Touku N naunGobiuero u HaMMeHbIHero
MacTaboB JUIHH M NJIOW2Nei, MAKCHMAILHOTO
HCKXKEHHS YII0B

BennuuHy uckaxeHuit no KapTe Halo yMeTb ONpeRensiTh IJIS TOTo,
YTOOBI NPENCTABATD, KAKHE B JAHHOI TOUKE KapThl CYLIECTBYIOT HCKaXE-
HUA IUTHH, YIJIOB, mowaneid u ¢opm.

CMoTps Ha HCKaXeHHYIo KapTy, Halo yMeTb NPeAcTaBIsSTh UCTHHHYIO
IPOTAKEHHOCTD TEPPUTOPHH, HCTUHHYIO IIOLIAML TOCYAAPCTBA, & TAKKE ee
KOHQUIYPALUMIO U COOTHOLLEHHE YIIIOB.

O pasMepax uckaxeHHit Ha KapTe CyAsT He No abCoMOTHOMY 3HAYEHUIO
4acTHOro MacwTaba, Tak KaK 3T0 He M0Ka3aTenbHo. Hazo 3HATh WMeHHO
COOTHOLICHHE [ABHOTO W YacTHOTO MaciuTaGos. [1o3ToMy miaBHbI Mac-
1ITab MPUHUMAIOT 38 €AHHHLLY, 4 YACTHbIE MACILUTAGHI BBIPAXaloT B NOMSX
r1aBHoro. YacTHelit Maciutab 0Go3HaYaoT 4Yepe3 OTHOCUTENIbHOE UCKaXe-
HHE p (B 1aHHOM TOUKe, O JaHHOMY Hanpasnenuio). Hanpumep, p— 1 =
=25—1= 1,5 unu 150 %.

Hnsi XapakTepUCTUKH UCKAXEHHOCTH rocyaapcTBa, OCTPOBa, 3a/MBa B
LEJIOM HMCMOMB3YIT HauboNblliee ¥ HaUMEHbIUee 3HAYEHHS K, T. €. ero
SHAYEHHUE MO [IABHBIM HalpasaeHUAM. Boipaxalor Maciutab UIMH Toxe B
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JOJSIX TIABHOTO, T. €. @ U b, MPMHHMAEMBIC 10° 20° 30°
KaK roKa3aTead UCKaXeHUi WIHMH B JaHHo# 209
TOYKE, WK BhIpaxaloT yepez @ — 1 u b — L.
WHoraa vcKaxXeHust JUTHH B JaHHOH TOY~
K€ XapaKTepu3yloT MacwTabamu LIMH 1O
MepuauaHy u napauieny. [lokasarenb ucka-  10° N
KEeHUI Tutolaneil BoIpaXaloT B JOJAX [aB-
Horo P. HcxaxeHue YIJIOB MeXIy MepH-
[MaHAMU U napaUiesiMy 0603HAYaloT Yepes
e=0—90°
V 7.1. OnpenenuTb Ha KapTe Maclutada
1 : 30 000 000 no reorpadH4YeCKUM KoOpau-
HaTaM ToukH N ee HauGONbLIMI U HAMMEHDB- P uc . 7.11. OnpeneneHue Han-
wuit Macwrad (puc. 7.11). 6OABbUICTO ¥ HAMMEHBIIETO Macll-
W3mepseM Ha KapTe WIMHY Iy MEpUaM- Taba
aHa ¥ napajuiesii, MPOXOAAULHX Yepe3 TOUKY
N:70 MM 1 64 MM.
Ha snnuncoune

0°|

u 20° Mep.= 2212406,0 M;
v 20° map.= 2192820,0 M.

1. BoluHcasieM YacTHblE MACLUTAObI:
10 MEPUAHAHY

70 MM 1 .
H = 52124060000 mm _ 31605800 ’

1o napauienu

64 MM 1
H = 3192820000 MM ~ 34262 °

MaciuTabbl, BLIpAXEHHbIE B JOJIAX [JIABHOTO:
10 MEpPUANAHY

= 1 . =
M = 31605800 30000000 0,94;

o napawuiesin

1 -
BT 3genE 30000000 0,89.

2. Uckaxenue niowaau p=m n sin 0,
p=0,4-089 -1=0,84

3. BoiyuciaeHUe HaubobLIero ¥ HaMMeHbero MacluTabos:
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“T0 Voo 085 - 2.054 WITOH-TE voar O
a+b=154
a—b=0,1; 2b=1,44; o= 0,82; 5=0,72.
4. MakcuManbHOe MCKaXEHNE YIIoB
a-b_082-072 _ 010 4 g

a+b  082+072 154

a+tb _N094 089"+ 2.084 V097079163 V337 1,54,
= - ’1 b

w=

5. Uckaxenne dopm

7.6.5. Onucanne 0630pHoi obereorpadmyeckoii KapTsi

O63opHas obuiereorpaduueckas kapra (PCOCP, Kurait, Kopes,
MHP) cocrasnena B 1974 1. 1 wsnana B 1975 r. Upkytckoii Kaprorpacgu-
yeckoit abpukoii B Maciurabe 1 : 2 500 000, IpennasHauena pis o6ero
M3y4€HUs TeppuTopur. Ha Kaprte cunbHo 06o6mieHa XapaKTEePUCTHKA MpH-
POIHBIX M COLMATBHO-9KOHOMHYECKUX 3IEMEHTOB: HET MOJHOrO rmokasa
DACTUTENLHOTO MOKPOBa, KIIMMATHYECKUX 0COBEHHOCTe TeppUTOpUH, (a-
YHBI, 36MHOTO MarHeTH3Mma, reoJJOrnYecKoro CTPOEHHS, Kapra orneyarana
B 10 kpacox (6 wrpuxosbix, 4 ¢bonoBbIx). Tupax 25000 3ks. Kapra
COCTAB/IEHA B PABHOYTONILHOA KOHHYECKOH NPOEKINH ¢ NBYMSI CTaHAApT-
HbIMU mapajienamu 50° u 60°. Cpennuit Mepuauan 126°.

Kaprorpaduyeckas cerka. CeTka npencrasnsiet coboi ceTb MEpUIHAHOB
C 4actotoit 3° u mapannenei ¢ yacToToit 2°; MepuanaHb — NIpAMBIE TMHKUH,
TIEPICHIMKYIAPHBIE TIAPANENSAM; NAPALIEIN — YACTH JAYI KOHUEHTPUYE-
CKHX OKpY>XHOCTEl MasIoi KpUBH3HbI. PaMky KapTo IIPSIMOYTOJIBHBIE,

MakcumanbHble McKaxeHUs ITMH Ha KPaiHUX MapajuleNsix KapThl
cocrasasiior 1,05, a rmowaneit no 10 %. B COlepXaHUe 3IEMEHTOB MpH-
POAHOro naHma(Ta Ha KapTe BXOMAT ITABHBIM obpa3oM ruzporpacus,
penbed M OTHEIIBHBIE 3JIEMEHTDI TT0YBEHHO-PACTUTENILHOTO TOKPOBA (MECKH,
Gonota, comoHyaku), a us COLIMANBHO-3KOHOMMYECKHUX — HACENeHHbIe
[IYHKTBI, TYTH COODLICHMUSI, IOTUTHKO-ANMHUHHCTPATUBHOE NeEHUE TeppH-
TOPUH.

I'npporpadms. Ha xapre nokasams wacryu AnoHckoro u Oxorckoro
MOpeH, pexu, o3epa, BOMOXPAHMIHLLA. XapakTepucTHKa Mopeii Ha Kapre
NpuBeNeHa ckymo. beperopas nuHMs Mopeit, npencraBieHHas B OCHOBHOM
KOPEHHBIM (COPOCOBBIM) GEperoM, CUIBLHO Pac4eHEHa Ha 10Te KapTol U
obobieHa. He nokasaHml ctpoenue pesibepa MOpCKOro IHa runcoMerpu-
HECKUM CIIOCOBOM, a TaKKe OTMETKH DIYOHH.

Haubonee nonpo6uas XdpAKTEPUCTMKA JlaHA CTPYKTYPHBIM YacTsiM
Mopeii: Tarapckuit mponus, Caxanuncxuit, AMypekuit, YIb0aHCKHi 3411~
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Bbl, 3WIMB AKaleMnH, Yickas ry6a v Ap.; noapoGHO HAHECEHBI MOPCKHE
PEHCBI, MOPTHI, raBaHy. PeuHble cHcTeMbI KpYMHeMILINX PeK ¢ IPUTOKAMH:
Amypa (3es1, Bypest, Yceypu), Jlennl (Anman, Busoit, AHabap, OneHek,
flva, UHaurupka, KonbiMa, AHameIps) XopoLio YHUTAIOTCS!, CYAOXOAHOCTD
PeK OTOOpaxeHa XapaKTepoM LUPU(TA, HAYATO CYLOXOACTBA — YCIIOBHBIM
3HakoM. OIHaKO Hayalo CYNOXOACTBA, ype3bl HA peKax MOKa3aHbI TOMBKO
Ha KpyMHeHUuX. PeyHble NOPTHI, IPUCTAHU U APYTHE PEYHbIE COOPYXEHHS
He MOKAa3aHBlI.

IIuranne pex u o3ep npeuMyluecTBeHHO cHerosoe M soxaesoe. Ha
KapTe peKH roKasaHbl NPOTAXEHHOCTHI0 Gonee 2 cM. O3epa Takke HaHECEHbI
TOJIBKO KpynHble (Gonee 4 mm): Xanka, Bonons, Opeis, BayHT u np. Bee
o3epa ¢ MpecHOoil Booil.

Pensed cymm. Penved cyiuu uzobpaxen THIICOMETPHYECKUM CIOCOBOM
B COYETaHMHK CO CMOCOBOM OTMBLIBKM M OTMETKAaMH BBICOT, YTO MPUAAET
0C00YI0 HAMIAOHOCTb U BIPA3UTENLHOCTD U306PAXEHHUS.

I'uncoMmerpuyeckas wKana BbICOT 1aHA C 4eTbIpbMsl cTyneHssMu: 0—500,
500—1000, 1000—2000, 2000 M u Bbluie,

Penved Ha kapre mpeacraBnsior KpymnHeitiuue FOpHbIE CHUCTEMBI U
XpeoTsi: Cuxors-Anuub (2077 M), Bypeunckui (2219 m), Txaraer (1593 m),
Cenemaxuncxuit (2348 M), CraHoBol, Ixyraxyp, CpenuHHslii, Yepckoro
u 1ap.; Cranosoe, INatoMckoe Haropss, IMpunenckoe naaro. Ipocrupanue
XpeOTOB MpEeUMYLIECTBEHHO HAPALIENBHOE APYr K IpYyry ¢ ceBepo-3anana
Ha cesepo-BocTok. Haubonbuine o6umpHsie HU3MeHHocTH — H WXHeaMyp-
ckas, 3eitcko-BypeuHckas, IMpuxankaiickas, Yceypuiickas. B ceBepHoit
4aCTH KapThbl rOPHbIE CUCTEMBI MOCTENEHHO CHUXKAIOTCA M MEPEXOniT B
ITpunexckoe rmnato (463 M) u nanee B 3200JI0MEHHYIO PABHUHY C BBICOTAMMU
(215—250 m). U3 snemenToB TIOYBEHHO-PACTUTE/ILHOTO MOKPOBA Ha Kapre
TIOKA3aHbl NMecKH, 600Ta, COTOHYAKHY.

Hacenennbie nynkre. Ha xapre Bce ropoza KpaeBoro W o6iacTHoOro
3HAYCHHUS! OTOOPaXEHbI KOHTYPHBIM YCIOBHDIM 3HAKOM OPAHXEBOro LBETa,
TOKA3EIBAIOWMM UX PA3MELIEHHE OTHOCUTENBHO PeK, 0por U pebeda.

OcrasibHEIE HAceNeHHbIE TYHKTbI H306PaXEHbI NYHCOHAMH pas3iMyHOro
pasMepa M pUCYHKa, B 3aBUCHMOCTH OT YMUCNA XUTENEH, 3KOHOMUYECKOTO
Y aIMUHUCTPATHUBHOTO 3HAYEHMUSI.

Fopona no yueny xuteneit noapasaensiior Ha rpagaluu:

1. Csbuue 1000 000 xureneit.

2. Ot 250 000 no 1 000 000 xuTeneit.

3. Ot 50 000 mo 250 000 xwureneii.

4. Ot 10 000 xo 50 000 xuresneii.

5. Menee 10 000 xuTeneit ¥ MOCEKH CenbCKOTo THA.

[To anMUHUCTpaTHBHOMY 3HAYEHHIO:

1. HeHTps! Kpaes u obnacrei.

2. LIeHTPHI HALMOHAIBHBIX OKPYTOB, aBTOHOMHBbIX 06aCTell 1 aIMHUHH-
CTPAaTUBHBIX €AMHULL NEPBOro MOPSAKA.

3. Ilpoyue HaceseHHBIE NYHKTHI.
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B 33aBUCHMOCTH OT 3aCeIEHHOCTH TEPPUTOPUM OTHOCHTEIbHAS [yCTOTa
pasMeLleHUs HAaceNeHHbIX MyHKTOB Ha KapTe pasHas. B 10XHBIX rycToHa-
CeJIeHHBIX M MHIOyCTpUanbHbix paitoHax [Ipumopssi, Xabaposckoro Kpas,
tpaccsl BAMa Hopma otGopa HaceleHHbIX NYHKTOB ropasjo BbILUE, YEM B
CEBEPHbIX, Te NOKa3aHb! MOYTH BCE MOCENKH CEIbCKOTo THIA.

Iyt cooBmenus. Ha kapre sipko npociexusaeTcss pasHas obecreyeH-
HOCTb TEPPUTOPMHU NYTAMH COOGLUEHUS U CTPYKTYpa TPAHCIIOPTHOMN CETH.
OHa BbllIE B YNOMSIHYTBIX paHee palloHax M cnabopasBuTa K cepepy OT
tpaccet BAMa. Iyt coobluieHusi TpeacTaBieHbl Ha KapTe Xele3HbIMU
JOPOTaMU — MAruCTPAIBHBIMH W TPOYUMHM; IMABHLIMM aBTOMOOWIbHBIMU
JAoporamu; MpOYMMy aBTOMOOUIbHBIMYU JOPOraMH; IPYHTOBBIMHU JOPOTaMH;
TponaMH ¥ 3MMHHUKAMH, a TaKKe MOPCKUMH peiicaMu. ABTOMOOWIBHBIE
IPYHTOBbIE OpPOTH HauboJiee MOMHO MOKA3aHBl B CEBEPHOM YaCTH KapThl,
TIe JaXe TPOTbl U 3UMHHKHM UMEIOT BAXHOE 3HaueHue. boblloe 3HaYeHHe
MMEET peYHOoe CYIOXOACTBO, KOTOPOE B JIETHEE BPEMS sABAsiETCS UIsl CeBEp-
HBIX PailOHOB OCHOBHBIM BHAOM COOOLUEHUA U NEPEBO30OK.

IToHTHKO-aAMHUHHCTPATHBHOE Aejienne Teppuropun. Ha kapre nokasa-
Ha rocymapctseHHass rpaHuua CCCP. Ha GosblioM NpoTAXeHMHM OHA
TPOXOIUT O peke AMYp, IOITOMY MUMeeT 0COBEHHOCTH NpHU ee n3obpaxe-
HMM: TOYHO NTOBTOPSIET OYEPTAHUA peKH, clabo reHepanusosana. Msobpa-
XeHa JMHEHHBIM 3HAKOM, IIPEPbIBHBIMH YYacTKaMW W3 TpeX 3BEHBEB U
[IBETHOI OKAHTOBKOM, HaNpaBjieHHON B CTOPOHY COIpPENENBHBIX rocy-
JAapCTB.

I'paHuib!l AIMUHUCTPATUBHOTO NEIEHUS TEPPUTOPHH HA KapTe HE Bbl-
neseHbl. [ToKa3aHbl TObKO AIMUHHUCTPATHBHBIE LIEHTPR! KpaeB KOHTYPHBIM
YCIOBHBIM 3HAKOM C OKDPAcKOil BHYTPH, AIMUHHUCTPaTUBHbIE LEHTPbI 00J1a-
creil — MyHCOHaMHu.

7.6.6. Onucanne WKOJbHO-KPaeBEIYECKOro araca
CModneHckoii o6nacTu

Arnac u3gad B 1998 r. CMoneHcKUM noaurpadkoMOUHATOM C IUaro-
3UTHBOB, IIOATOTOBJIEHHBIX MuHCKoilt Kaprorpaduueckoii pabpukoit Ne 2.
ATnac rpefHa3HayeH IS ILIMPOKOTO Kpyra 4yvrarefiefl ¥ ydaiuuxcsa wis
M3y4eHUS PUPONBI, IKOHOMUKU, KyNbTYpbl XU MCTOPUM POXHOTO Kpas. B
co3zaHuy Atnaca yyactsopain CMOJEHCKHIA rocylapCTBEHHBIN neJaroru-
qeckuit yHuBepcuteT, CMosieHCKUt KoMuTeT obpasoBaHust, CMONEHCKU
KOMMTET I10 OXpaHe OKpYXalolleh cpeabl.

®opwmar atnaca 23 x 29 ¢M, 06beM 6 n. ., THpax 15 000 3ka.

Coanepxut 27 ¢. KapT, 6 ¢. TeKcTa, YCIOBHBIX 3HAKOB M OTNABACHHS.

BroaHplii pazaen. DToT pasen COOEPXHUT:

cBefieHs 06 aBTopax M OpraHH3alusX, y4acTBOBAaBILMX B paspaborke
aBTOPCKHX 3K3EMIUISIPOB KApT, B PeNaKTUPOBAHWUM U INMOATOTOBKE KapT K
W3JaHUIO;

238



OrnaBiCHUE, comepxaiuee 31 HazpaHue KapT M UX MacluTabhI;

KpaTtKue CBENCHUA 0 reorpaduyecKmux 0cobeHHOCTSX MPUPOIHBIX YCII0-
BHI M pecypcoB, 5KoHOMMKe, KY/IbType, uctopun CMoneHcKoit obnacty;

YCJIOBHBIE 3HAKHM — OBLUMe IS Beex KapT Atnaca;

COKpallIeHHUs, CXeMaTH4eCK1it miaH CMoneHeKa,

AnMuHHCTpaTHBHAS KapTa. Amiac oTKpbiBaercs AIMUHUCTPATUBHOIM
Kaproit B MaciwuraGe 1:1 500 000. Ha eis BblACTEHbI PA3HBIMU HBETAMMU
TPaHULbI 24 aIMHHHCTPATHBHBIX paifoHOB 06nacTH M MoKazaHb ropona
06IACTHOrO MOAYMHEHUS.

Hanee cnenyer OOLUENIPHHATAS CePUST TEMATHYECKHX KapT [1s reorpa-
duYeckux aTnacos.

Du3snveckas kapra. Ha Heit THIICOMETPHYECKUM CITOCOBOM B COYETAHUU
CO CrocoGaMu OTMBIBKH M BBICOTHBIMM OTMETKaMK BBIPA3UTENBHO U Ha-
IISLAHO U300paxeH penbed obnacr. BBuny snayutenbHoit reHepaliuzauuu
TIOKA3aHBI U MOANUCAHBI KPYITHbIE ¢opmel penveda:

BO3BbILIEHHOCTH — CMoneHcKas, Bsisemckas (320 M), HyxoBlmnckas,
Crnoboackas;

HU3MEHHOCTY — 3ananHo-ﬂBanxaﬂ, Coxcxo—Ocrepcxaﬂ, Basyackas
v ap.

IMonpo6Ho HaHecena runporpacdudeckas cets: Juenp, 3anm. HdBuHa,
Cox, Vrpa; kpynusie o3sepa — BakiaHoBcekoe, Canuo; Basysckoe Bomo-
XpaHUIUILe U ap.

[ny6uHa pacunenenus peabeda nokasana Ha KapTe-Bpe3ke B MacLuTabe
1': 3 500 000. HaceneHubie MYHKTbI OTOGPAXEHB! YCNOBHBIMU 3HAKAMM —
TIYHCOHaMU €O 3HAYMTENBbHBIM OTGOPOM; U3 MOYBEHHO-PACTHTENBHOI'O O~
KpoBa oTobpaxeHsl 6ojora.

Teonornyeckas Kapra. Ha Heil HaHeceHsl oToxeHus NOpoJ pa3HkeIX
NE€pHOLIOB (HEOreHOBBIE, NAICOreHOBBIE, MEIOBBIE, IOPCKite, KaMEHHOYToJ1b-
HBI€, NIEBOHCKHE), SAPYCHI U CBUTBI.

Iny6uny saneranus KpHucTannunyeckoro ¢yHaameHTa XOpOLUO MILIIOCT-
PUDYET FeO/IOrMYeckuit npoduib no NuHuK Mcrucnapns, Hoporo6yx,
Bsspma, T arapuH, BaTiowkoso, a Taicke cTparurpaduyeckas KojoHKa. B
BUIIE OTACJBHLIX XapT B COCTAB ATaca BXOIAT:

1) xapra yeTBepTHYHBIX OTIOXEHHUIT M MECTOPOXIEHUS MOJIe3HBIX UC-
Konaembix, Hecyuine noapobHyio XapaKTEPHCTUKY COBPEMEHHBIX OpeBHe-
UTIOBUAIBHBIX OTIOXEHMUi Bannaiickoro u Mockosekoro OJIENEHEHMI,
BHALI 1 MECTOPOXAECHMUS MOJE3HBIX HCKOMNAEMbIX (Gyputit yronp, pochopu-

- Thl, H3BECTHSIKH, MeJl, ITHHBL, NECKH);

2) runporeonoruyeckas u THOPONIOrMUYecKas KapThl, AIOLIKE CBEAEHMUS
O pacripoCTpaHeHU U, ITiyOHHE 3aIeraHus U MHUHEPATM3AUMH TPYHTOBBIX BOJ
B PAa3THYHBIX OTIOXKEHUAX, CBEXEHUS O TycToTe peuHoit cet, xapakTepe
PEYHBIX CTOKOB, pacxole BOA M PaCNpOCTPaHEHWH PEYHBIX CTOKOB MO
CE30HaM;

3) reomopdonornyeckas KapTa cOACpXUT nonpoGHbie cBefeHus o
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JIeIHUKOBOM peibebe pasHbIX BO3pacToB, reoMop(oNorHuecKoM paitoHu-
pOBaHMU NMPOBUHLNHA, TIOAMPOBMHLIMIA 1 PaiiOHOB JIEAHUKOBOTO penbeda.

KiumaTiyeckue KapTbl. KiuMaTvyecKue KapTbl FOLOBOIO KOJIMYECTBa
OCAIKOB, TEMIIEPATYPDI BO3AYXA W Hanpas/ieHuMs BETpa NMOCPEACTBOM LIKATBI
M3OJIMHMIL C TIOC/OMHHOM OKPAacKoi CcTyneHeil HeCyT CBEACHHUsA O CPElHero-
JOBOM pacrpee/ieHili OCAIIKOB, O TEMIIEpaTypHOM pexume obnactu (cpel-
HETrONOBbIE U30TEPMbl, aGCOMIOTHBIN MAKCUMYM H MUHMMYM TEMIIEPATYP),
0 HanpaBIeHUH BETPOB 3UMOIt U JICTOM.

KapTsl MeCSHBIX TEMNEPATYp BO3AyXa M ocankon. OHM JIAIOT XapaKre-
PHCTHKY CPEIHEMECSYHBIX KOTHHECTB OCANKOB M CpeAHEMECAYHBIX TEMIIE-
paTyp Ha TepPUTOPUH ODJIACTH.

Ilousennas Kapra. Kapra HeceT XapaKTepUCTUKY pacrnpocTpaHeHUs
[IOYB 1 THIIOB NOYB, PAIMYUs B UX MEXAHH'IECKOM COCTaBe.

Kapra pacTHTE/ILHOCTH. Dra KapTa NOKa3bIBAET PaCNpPOCTPAHEHUE pac=
TUTENbHBIX COOGLIECTB, HAET CBEACHMA O Hauale [IBETEHHSI UepeMyXH,
BHIIHH, SIGNOHM, MPOAOIXUTENBHOCTH NEPHOLOB nocesa, CO3peBaHUA,
y6opku Kaprodens, JbHa, PXH. 3aBeplIalOUIMMU KapTaMH MPUPOLHBIX
YCTIOBMIt ¥ €CTECTBEHHBIX PECYPCOB aBJISIOTCA 3ooreorpaduyeckas Kapra U
KapTa nanwadTHO-reorpaduyeckoro patoHMpOBaHHA.

3ooreorpaduueckas Kapra. Ha Heli nokasaHbl pacnpocTpaHeHue M BIIbl
JKUBOTHBIX (MJIEKOMUTAIOLLIUX, TNITHLL H pbiG) Ha TEPPUTOPHU obnactu, a
TAKOKE MEPOTIPUATHSI, CBA3AHHBIC C UCTIONb3OBAHMEM, oGoratleHueM, oxpa-
HOUl PUPOLBI (3aKA3HUKH, 3E/IEHbIC 30HbI, OXOTHMUbM XO351i1CTBA, PAHOHBI
AKKTMMATH3ALMK KXUBOTHBIX U T. 1.). 3HauKamMy oToBpaxeHbl Mecta o6u-
TaHMsI KUBOTHBIX, 3aHeCeHHbIX B KpacHyio KHHUIY 061acT, NMOKa3aHbI
KW3MeHEeHUs XHUBOTHOIO MUpA.

Kapta nanmuagTHO-reorpadgHueckux paioHOB. Ha Heit oro6paxeHs!
pasIM4YHbIE BUABI nanawadros U 0ObEAUHEHHE UX B paioHbl, TPOBUHIHH
u 3oubL. Ha Teppuropnn CMoneHcKoit 0bnacTy, PacronoXeHHO! B 30HE
CMeLIaHHBIX JIECOB, BbUAENEHO 3 NPOBUHLIMY, 18 (uamnko-reorpapuyecKnx
paifoHOB.

B at/iace pasen COLMAIbHO-3KOHOMHUUYECKHIX KapT HAYMHAETCS C KAPThI
HaceJIeHW .

KapTbl YHCIEHHOCTH H IIOTHOCTH pacenenus. OHY oTOOpaAXAIOT THITLI
HaCeNEHHBIX TYHKTOB, YUCJI0 XUTEEeH U TUIOTHOCTD HaceeHus: B 061acTH.

JIOMOMHUTEBHYIO XapaKTepUCTHKY K KapTe JAT rpaduK U3MEHEHHs
JHCIEHHOCTH HAceJeHUsl ¥ AMarpaMMa M3MEHEHHUA CTPYKTYpbl HaceleHns,
[OMeLIEHHBIE HA MOMAX KapThl. YUCIEHHOCTb HACCICHHA TOpONOB U TO-
CEJIKOB TOPOJICKOTro TUMA OnpelensieT lecTUCTyneHyaras useTHasd 1Kana
YCNIOBHBIX 3HAKOB B [MaMa3oHe OT 1 toIC 10 Gonee 150 Thic XuTeNeH.

TLTOTHOCTB CEIBCKOTO HaceNeHus oToOpaxeHa crtocoboM M30MMHUIA ©
MocoHHON OKpacKoii (1ecTb cTyneHed ¢ AUanasoHoM oT $ go 50 yen. Ha
1 xM?). Ha o611e3KOHOMUYECKUX KapTax atnaca obLenpUHATBIMU CIIOCO-
HaMu (CTPYKTYpHBIE 3HAUKH, KauyecTBeHHBIH (oH) oToOpaxeHa crneluuatn-
3aMsl  TPOMBILUIEHHBIX FOpPONOB H Ce/IbCKOXO3SHICTBEHHBIX DPalioHOB
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obJyiacti. Pa3sHOCTOPOHHIO XapakTepUCTUKY OTHENIbHBIX OTpacieil mpo-
MBILLIEHHOCTH (MAlIHHOCTPOEHHM S, METAIUIO00paboTKH, CTPOUTEIBHBIX Ma-
TEPUAJIOB, CTEKOJBLHOM, JepeBoobpabarhiBaloLIei, TEKCTUIBHOMN, KOXe-
BEHHOM, MuleBoOi) nal0T 14 KapT cCOUMAIbHO-5KOHOMUYECKOIo Hamnpasie-
Hus. KapTsl celbCKOX03MCTBEHHOM CIIELUMATN3ALNU: [TOCEBOB 3€PHOBBIX
Y TEXHHYECKO-KOPMOBBIX KYJIBTYP, KapTodes, OBOLLEH, pasBeENEHUS KpyIT-
HOro poraToro CKoTa, OBell, K03, CBUHEH M Ap. XapaKTepUCTUKA TeMaTH-
YecKOoro cojepXKaHusg KapT nepelaHa cHoco0OM CTPYKTYPHBIX 3HAKOB
(oTpacnu NPOMBILIEHHOCTH), KAPTOrPaMMBbl (ITOCEBBI JIbHA), TOYEYHBIM
(pasaMmewenye canobonacTsa). ComepXaHHWe KapT AOMOMHAIOT CTPYKTYpHbIE
rpaduKu, IUarpaMMbl H3MeHeHHi mokasareneil u Ap. CeTb Xele3HBIX U
ABTOMOOH/IBHBIX IOpPOr IMOJHO IpeACTaBlieHa Ha aaMMHMCTPATUBHOM U
oblesKkoHoMuueckoil Kaprax. OToenpHas KapTa TpaHCIopTa B aTjlace He
MpeayCMOTPEHA.

ABTOMOGUJIBHBIE IOPOTH MNoOApasgefeHbl Ha oOLIErocylapCTBEHHBIE,
pecnyOIMKAHCKKE ¥ 001aCTHOrO 3HaYEHHUS.

TpaHcMOpTHAs CeTh B aTyiace U300paxeHa TpaluLlMOHHBIMHU YCITOBHBIMU
0003HaAYCHUAMU.

Kaprs 06pa3zosanus, 35paBOOXPAHEHHS H KYJbTYPHO-MACCOBBIX YYpexK-
JAeHMil, TYPHCTCKAs ¥ HCTOPHYECKHE KaPThl. DTH KapThl 3aBEPILAIOT XapakK-
TEPUCTHUKY SKOHOMHYECKUX KapT U pasfieNbl aTjaca B LEJIOM.

Jai0T pasHOCTOPOHHIOW MHGOPMALIUIO O pasMeLieHUH BBICUIMX, Cpell-
HUX CIIELMATBHBIX YYyeOHBIX 3aBeleHMif, o uucie oOHIeobpa3oBaTENbHbIX
KoJ, 6ubnuorex, TeaTpos, My3eeB, IAMSATHUKOB U T. 1.

TeMmaTuyeckoe cofepXaHne TYPUCTCKOU KapThl HANIPaBIEHO Ha Xapak-
TEPUCTUKY CETH TYPUCTCKUX OOBEKTOB: MCTOPDUYECKHE, ApXMTEKTYPHBIC
MaMITHUKH, 3KCKYPCHOHHBIE 0OBEKTHI, TTAMATHBIE MECTA, TYPUCTHUECKHE
MapLIpyThi, 623kl oTIbIXa M Ap. ConepkaHUue UCTOPHUUYECKUX KapT 3aBEPLIAIOT
BOoeHHO-McTopuyeckie KapThl: CMoneHckoe kHsxectso B XII—XIV BB,
OteuecrBenHas BoitHa 1812 r., Bemxukas OrevecTBeHHas BoitHa 1941—
1945 rr.

@ Usnannbiil amiac CMoeHCKON 06/1acTH sABIseTcs] UEHHBIM CIIPaBOYHBIM KOMILIEKC-
HbIM COBPEMEHHBIM reorpahuyecKyM Npou3BeAeHUEM, NPEAHA3HAYEHHBIM LIS IIKOJbHUKOB,
CTYAEHTOB, KpaeBedoB.

7.6.7. Onpenenenne paccTOSAHUI MO MeJKomacuITabHoi Kapre

Hano noMHuTsh, yro mobas MelKoMacuITabHas reorpaduyeckas Kapra
B Toit UMK UHOI Mepe HecBoOOIHA OT MCKAXEHUH paccTOSHUH, TUToLanel,
yrios U ¢opM, BbI3BAHHBIX MPUMEHEHHUEM KapTorpapuyeckoi MpoeKUnH.
PacnipenenieHne BeJIMYMH UCKaXEHUIE HA KapTe He MocTosgHHO. MaMepenue
paccTosiHU MOXHO OCYLIECTBUTH TOJBKO IO HAITPABJIEHUIO TUHUIA HYJIEBBIX
UCKaXEHUN WIN TI0 MepuAuaHy, TOe W3MEHEHME UIMH MEPUAMAIbHbBIX
OTPe3KOB, B 3aBUCHMOCTH OT LIMPOTHI, HE TaK 3HAYUTENBHO, KaK Ha
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napajutensx. JoctatouHo onpeaeauTs LIK-
POTHl HAYATBHOTO U KOHEYHOIo IYHKTA M0
‘MEPUAMAHY WU JOJTOTHI MYyHKTOB, PACIo-
JIOXEHHBIX Ha OfHOMH napaureau. PasHocTs
HIUPOT M JOJNTOT YMHOXUThb Ha JUIMHY IYTU
B 1° Mo MepumMaHy WM napawienu (cM.
tabn. I12.5, npunox. 2).

V 7.2. Onpenenuts paccTosiHue MeXIy
roponamu Boponexem u AApocnasnem, pacro-
JIOXXEHHBIX Ha MepuanaHe 40°,

Haxonnv mupory Boponexa — 52°1,
Slpocnasns -- 57°,5. Pasnocrs mupor 5°4.
BeibupaeM cpenHee 3HaYeHUE OyrH MEPUIH-
ana B |° Ha wwmpore 52°,1 u 57°,5, paBHOe
111291,0 M. PaccrosiHue mexmy ropoiamu
paBHo 111291,0 x 5°,4 = 600971 m.

P u ¢ . 7.12. Chepueckuit Tpey- V 7.3. Onpenenute pacCTOSIHUE MEXIY
TONIBHUK roponamMu XapokosoM U Kaparauoit, pacro-
JIOXEHHBIX Ha mapamrenu 50°,

Haxoaum monrory Xapekosa — 56°,2, Kaparaunm — 70°1, pasHocts
aoaror 13°.9. uinna nyru napaunenu B 1° paBHa Ha 71,697 M. PaccrosiHue
MexIy ropogaMu pasHo 71697,0 x 13°,9 = 996578,0 M. -

V 7.4. Onpenenuts paccrosiHue no GpopMmynam chepuyeckoil TPUroHO-
meTpuu (puc. 7.12), Hanpumep, Mexiay Mocksoit 1 UpkyTckom:

cosS® = sing,sing, + cose,cosp,cos(h, — A,);

S°R,,
S ==

P

cos §° = sin 55°46 sin 52°17' + cos 55°46', cos 52°17' cos 66°52' =
=(0,8275 -0,7903 + 0,5623 - 0,6112 - 0,3926 = 0,7889;

§°=37°9; 8, =2 OME - 4273 .
57,3
Mo cipaBouHuky — 4208 kM.

Pannyc xpuBM3HBI R UIsi cpejHeil LIMPOTHI BLIGUpaAeTCs: U3 KapTorpa-
$uueckux Tabnuu:

+
0 = T2 = 5402, R, = 6384,8 k.

V 7.5. Onpenenuts paccTosHUE MeXIY NYHKTaMU Ha KPYroBoil LiKane
HOMorpaMMH (puc. 7.13).

s cpaBHEHHS! TOYHOCTHM OIpeNENeHMs PacCTOSIHHA Mo 3ajave 7.4
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Puc.7.13. Onpenenenue pacctosuus no HOMorpamMme
ONPENENMM BTOPHUYHO PACCTOAHHE MeXAy MOCKBOil HpkytckoM no
H3BECTHBIM KoopauHaTaMm:

@1 = 55°46'; @, = 52°17;
A =37°39; A, = 104°3T.

1. Ha xpyrosoit wkaie HOMOrpaMMbl OTMETHM B TOYKe N pasHocTh
AoJroT ropotoB — 66°52'. CoenvHuM Toyky Nc UEHTPOM KPYTroBOIii LIKATEI.
2. [To BepXHMM uMdpaM HUXHeil FOPU3OHTANIBHOM 1UKAbI OTMETHUM

LUHpOTLI roponos B Toukax A u By. ITposonum ayry BB, u3 ueHTpa wKans
A0 nepeceyeHus ¢ auHueir ON. Touky B coenmHuM ¢ Toukoit A MpsAMOIi.
(}*
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3. WIupotnl roponoB 55°46' u 52°17' oTMETHM MO HUXHUM udbpam
rOPU3OHTAIbHOM WKanbl Toykamu C u K. Ha cropoHax mpsiMOro yrmia
OTJIOXUM LUpKyneM oTpe3ku 4K, AB, 1 COeRNHNM npsimMoit Touku K u
B,

4. Orpesok B K, OT/IOXMM Ha IIKaye PAcCTOAHMIM 1 TIONy4HM MCKOMOE
paccTosHHe Mexay roponamu Mocksa 1 Mpkyrck, paBHoe 4230 Kkm (pac-
cTosiHKE U3 cripaBodHuka — 4208 Km).

3aMeTHM, YTO CTOCO6 HOMOTPaMMBl SBISIETCS OBICTPBIM M TOUHBIM
croco6oM H3MepeHHs PACCTOSHHI MEXTY 3HaYUTEIBHO YIATEHHBIMH HYHK-
Tamy 63 HEMOCPENCTBEHHOTO UX M3MEPEHMs Ha KapTe. TOYHOCTE U3MEpe-
Huts cocTasiser 20 KM Tpu paccrostHusix 1o 8000 km.

7.6.8. Onpexnenenune niomaneii TeppuTOPHii 10 MeJKOMACIITa0HbIM
KapTaMm

CriefLyeT MOICYNTATb YHCIIO LEMbIX TPAIeLHii, 06pa3oBaHHBIX rpagycHoii
CeTKOil Ha KapTe B Mpejenax M3MepseMOH TeppUTOPHH. Henocraronue
yacTH Tpaneluit H3MepSIoTca MaJeTKaMy WIM Ha I1a3 (C TOYHOCTBIO A0
0,1 yacTy TparnelLxuu) ¥ CyYMMHUPYIOTCS C YHCJIOM LIEbIX tpanenwuii. [Inomanu
UebIX Tpameluit BeiOupaor u3 Taba. I16 (cM. TpHIOX. 2). Hanpumep,
rowmans Teppuropun Mcnanuu u Mopryramiu (c. 84 Atnaca yuuteneil) Ha
kapre B Macwrade 1 : 4 500 000 ompenensercs MOACHETOM YU Tpaneuni
Ha mmpoTe 36° - 40° - 2,3; 40 - 44° - 1,9.

OnpezensieM U3 TabAMIBl HAa yKA3aHHBIX WIMPOTaX FUTOLIANHM UENbIX
Tpaneuuit ¥ yMHOXaeM MX Ha MOICYNTaHHOE YUCIIO:

36°- 40° — S, = 156 600 x 2,3 = 360 180 kM

40° — 44° - S, = 147 200 x 1,9 = 127 968 KM

Mnowazns Tepputopuu Mcnanuu u [lopryranunu pasHa S+ 5=
= 488 148 kM? (TaHHBIE CIIPABOYHMKA 489 ThIC. KM’).

7.6.9. Onpenenenue reorpaduyecKux KOOPAMHAT MO MeJIKOMACIITAGHBIM
Kapram

TepBblit cMoco6 (HETOYHBII) MCMONB3YIOT 0OBIYHO TIPU ONpeleTeHHH
reorpaduyeckux KoopauHaT. CyTb ero COCTOMT B TOM, HTO HEpE3 TOUKY
NIPOBONAT KAapaHIALIOM MEPUAMAH ¥ MapayieNb 10 BCTPEIH C rpamycHo#
pamKoit. [ OMpefeneHys 1MPOTbl TOYKM OTCHMTHIBAIOT OIUHAKOBBIE
rpajlycHble IeneHusi Ha GOKOBBIX paMKax, [Jii ONpENENeHHMs JOJITOTHl —
rpagycHble NENeHUs I0XHON U CEBEpPHOI paMoK.

Bropoit crioco6 3axioyaerca B Bb6Ope OnKafLIuX K TOYKe MEPUIN-
AHOB M TapaLIeNH, ONpeNeNeHUs UX reorpaduyeckux KOopauHar.

Jasee U3MEPSIOTCS HUPKYJIEM BEIUYHHEL AN ¥ A@ B IMHEHOM Mepe oT
OAMKARLIMX TTapayield W MepUAMaHa IO TOYKH. PacTBOop LHMpKyis C
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BEJIMYHHOM A MepeHOCAT Ha 6OKo- 4° 0°
BbI€ PAMKH IPafyCHOW CEeTKM, BeJU-
YHHY AL — Ha GIMXaLyIo I0XHYIO
WJIH CEBEPHYIO IPALYCHYIO PaMKy.

IMoxcunThIBaIOT, CKOJIBKO rpany-
COB WJIM 4YacTel rpajiycos COCTaB/sA-
IOT JIMHEHHbIE U3MEPeHHUsT AQ U AX.
IMonyyeHHble rpadycHble 3HaYeHUs
NpHOABIAIOT K KOOpAMHATaM OJu-
XallUMX napaaiead U MepuanaHa.

Tperuit cnoco6 naet ToyHoe on-
peneneHue reorpadUYecKux Koop-
JUHAT TOYKMU.

V 7.6. PaccmoTpuMm ero metonu-
KY Ha npUMepe ONpeAENeHHS reorpa-
¢uyeckux KoopamHar r. Manpuaa
Ha 3Toif Xe KapTe ATiiaca yqyurteneii
(c. 84) B Macwtabe 1:4 500 000 c
YacToToW IpafycHOM ceTku 4°.

Yepes ueHTp KoHTypHOro M3o- Puc. 7.14. Onpenenenme reorpaduueckux
6paxenus r. Maapuna Ha kapre KOOpPAHHaT
BHYTDH TpaeL MK MbICIEHHO IPOBO-
IAT MEPHIWAH U MapaLieb (MOXHO 0603HaYUTD KapaHIauioM) U Ipou3-
BOIAAT CICAYIOLUKE JIMHEHHDBIE H3IMEPEHUS LIMPKYIeM (puc. 7.14): 1) paccro-
SHME N0 MEPUAMAHY MEXAY H0XHON! M ceBEpHON paMKamu Tpaneuuu;
2) paccTosiHHe Mo Mapauieu Mexay O6OKOBbIMH paMkamu; 3) H3MepeHHUst
NpUPALLEHUI Ap U AL OT paMoK o UueHTpa ropoaa. CocTaB/sIOT U peluaoT
TPONOPLUMHK LIl ONpefieNeHUs TPalyCHBIX TIPUPALLEHHIA;

st Ag: 99 MM - 240 MuH; 1151 AX: 75 MM — 240 Mun.

IOMM-—A(pMHN . 6MM—Almm
Ag= 24%5 0 24" an= 24]05' 619

Feorpaduueckue xoopauHarhi r. Manpuna onpenensiores:
Oy =40°+ 24" =40°24' c. w.; Ao = 4° — 19’ = 3°4]" 3. 0.

7.6.10. Hanecenue Touxu no ee reorpaH4YecKHM KOOpAHHATAM
Ha MeJIKomMacwTadHy KapTy

[lo oundposke koopauuar TPaNnycHOl CeTKM HaXOAT Tpameuuio, B
KOTopoit pacnonoxena touka. INposomst JeJIeHHe, Ha paMKH TpanewLuu
HaHOCAT rpafycHble AeieHUs, TPOBOAAT MEPUANHAH U napauiens CoOrlacHo
3aJaHHBIM KOOpIWHATaM Touku. [MepeceueHue mepuanana u napanienu
OMPENIESTUT TOYKY.

245



V 7.7. TpanycHasi ceTKa Ha KapTe MpoBeleHa ¢ yactoToit Ag = 4°,
A\ = 6° 1 pa3buTta Ha OTPe3KH B 1°.

KoopauHarsl Touku: ¢ = 50°10"; A = 36°30".

Tpaneiysi, B KOTOPOJi PACTIONIOXEHa TOYKA, OrpaHUYeHa NapajlIeiaAMK
48 u 52°, Mepuavanamu 36 u 42°.

Jlnst ompefeNeHus MepUANaHa M Mapaliely, ONMpele/sIomuX TOUKY,
IPOU3BOJNM COOTBETCTBYIOIUME M3MEPEHUS paccTOSIHUIA B MpeleNax Tpa-
TeLNK, AHATOTMYHBIE B TIPEABIAYILEN 3anade.

CocTasisieM U pellaeM NpONMOpLKY UL A@ U AL

s Ag: 56 MM — 240 MuH; 11st AR 53,5 MM — 360 mMuH;

Ag,,, - 2°10°(130 MuH) Al - 30 MuH
P = 5624})30 =30,3MM  AA, = 5—31-35—6—0ﬂ =44 MM

BbIuMC/IMB IPUPAILEHUS AQ ¥ AA B JIMHEHHON MEPE, OTKIALBIBAEM MX
LWPKYJIEM COOTBETCTBEHHO OT H0XHOM NapauleNn TPaneu1u (48°) n ot
sanagHoro mepuaunana (36°). Touka nmepeceyeHns MEpUANaHA U NapaJIne/n
OMpEIeUT UICKOMYIO TOUKY.

7.6.11. ITocTpoenue IMHUI OPTOAPOMHH H JIOKCOAPOMHH
HA MEJKOMACIITA0HLIX KapTax

Ha muorux reorpaduyeckux Kaprax OPTOAPOMHUSI U JIOKCONPOMHS
1306paXKAOTCS KPUBBIMU JTMHUAMHU. MCKITIOUEHNEM SIBIAIOTCA FHOMOHHWYE-
cKUe TIEPCIIEKTUBHEIE a3UMYTaNbHBIE NPOCKIMH, TIe OPTOXPOMMA — Ips-
Masi INHUSL M KapThl COCTABeHb! B Tpoeximy Mepkatopa, JIOKCOIPOMHA —
npsmas uHus. Ha snnuncoune aunus opmodpomuu — TEONE3NIECKAs KpaT-
yaiiluas THHUS,, COeTUHAIOLas IBe yAaneHHbIE TOUKK 3eMHOM TTOBEPXHOCTH.
JTunus Aokcodpomuu — KpUBasi, CEKyllias MEpPHANAHbl WM MapaJUIeTH MO
OLMHAKOBBIMU YITIAMMU.

MepyanaHbl ¥ 9KBaTOp NPH 9TOM OIHOBPEMEHHO SIBAIOTCA JIMHUSIMUA
OpPTOIPOMHH U JIOKCONPOMUH, NApaenn — JMHUAMH JIOKCOAPOMUI, TaK
KaK OHM TIepeceKaloT BCe MepHAMAHBI N0 OXHIM U TEM Xe NPAMEBIM yIJIOM.

Ha KapTax ¢ HeGOJNBIUOil TeppUTOpHEil paccTosHKE, UIMEPAEMOE 110
MPSIMO TMHUM MEXAY JBYMsI TOYKaMH, MOXHO NMPUHUMATE 34 OpPTOIPOMUIO,
TaK Kak UCKaKEeHHE UTMH 3[eCh He3HAUUTENbHOe.

OpTONPOMUIO MOXHO IIOCTPOUTH Ha miobyce Y TOTOM TIEPEHECTH €€ Ha
KapTy IO KOOpAMHATAM, HO TOYHEe INOCTPOMTbL €€ CIEAYET, KCTIONb3YH
KapTorpaduyeckylo ceTky TMOISPHON THOMOHMYECKON NepCIIeKTUBHOM a3y-
MyTaJIbHOM mpoekuuy. Ecin 1B yAaIeHHBIX MyHKTa Ha KapTe, COCTaBJIEH-
HOW B 3TOH MpPOEKUMH, COEAUHUTDH NpAMOM JMHMENA, TO 3TO M oyner
opronpomust (puc. 7.15).

OprozpoMus 110 reorpaguyeckuM KOOpAMHATAM TOYEK A B Iu2
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Puc.7.15. Opronpomus B A3UMYTANTbHOMH NpPoeKUHHK

NMEPEHOCHTCA Ha KapTy, COCTaBIEHHYIO B 11060ii APYroit NpoeKLyM, 1 3To
BcerJa OyneT KpuBasi IMHMUA. ,
TIOCTPOCHHS! JIOKCOAPOMUH B NpoeKUHH Mepkaropa JocraTouno
COEAMHUTD NPAMOM JTMHHEN HAYATBHYIO U KOHEYHYIO TouKky. I1o reorpadu-
HECKMM KOODAMHATAM NPOMEXYTOYHBIX TOYeK ] M 2 HAHECTH JNMHMUIO
OPTOAPOMUH Ha KapTy (pHc. 7.16) npu noMowu nexana.
Koopannarbr Toyex OPTOAPOMMH B THOMOHHYECKOH a3uMYyTAIBHOMN
MPOEKUHH CRERYIOLLIUE:
Al = 67°30"; A = 172°30"); B(e = 68°10"; 1 = 105°05");
Toyka 7 (¢ = 70°00"; A = 152°20¢);
Touka 2 (¢ = 70°00"; A = 127°20").

OpronpoMus, noctpoeHHas B ce-
BEPHOM U I0XHOM MOJNYILApHAX B
npoekunu Mepkaropa, npeacrasins-
€T cob0il KPUBYIO, BBITYKIIOCTBIO OT
JIMHUM 3KBatopa. Mamepenue yyacr- 709 2 !
KOB OpTOAPOMHMYECKOH JIMHUM OCY- g I~
LIECTBAAETCS 10 60KOBLIM paMKaM,
KOTOpBIE pPa3OUTL Ha MHHYTH )
(1852 m) u kuOMeTpOBbIE ENEHMS.
CyMMHpys M3MepeHUs OTHeBHbIX

YHacTKoB, nonyyaem obWYIO WIMHY p . - 7.16. Oproapomus u foKcoapoMus B
OPTOAPOMHUH. ‘ npoexkunn Mepkaropa

809
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Puc.7.17. Cryue-
HHE CETKH Ha MeJIKO-
MaclITabHBIX KapTax

7.6.12. Crywenue kaprorpaduieckoli ceTk
Ha MeJIKOMACHITA0HBIX Kaprax

CrylweHue Kaprorpaguyeckoil CEeTKU — Mpouece
TpOBeNeHHUsl TOMOHUTENbHBIX MEPUANAHOB U Tapalt-
nejeil Uil NOBLILEHHS TOYHOCTH KapTOMETPUUYCCKUX
u3MepeHuii. B ciaydae, koraa MEpMAMAHDL 1 MApAILICIH
paBHOpa3/eeHHbIE, 3a1a4a CBOAUTCA K UX NeNEeHNIo
Ha paBHble OTpe3ku. Ecnu Mepuananbl U napauienu —
He PaBHOPA3MEJICHHBIE OTPE3KH, TO MOJIOXEHHE Npo-
MEXYTOYHBIX TOUEK NeNeHUs IPUXOAUTCA CABUIATh HA
orpeleNieHHbIE BENMYMHBL B CTOPOHY napaiienu ¢
MeHbLieit mpotoit (puc. 7.17).

7.6.13. Onpenenenne AMH H3BHIMCTBIX JIMHUH
Ha MeJKOMAacTa0HbIX Kaprax

OnpeaeneHune WIMH OTAENbHBIX M3BUIHMCTHIX JHUHR
(peK, Jopor, rPaHUll U T. [.) BbIMONHAIOT:

1. Tpu nomolH KypBUMETPA WIM MUKPOLIMPKYILL
C MepeMeHHbIM DAcTBOPOM LUPKYJsi B 00 CTOPOHBI
M3MepsIEMOI IMHUU Y TOJTy4eHHEM YCPENHEHHOTO pe-
3yJIbTaTa.

2. Tlpu nomoliy LUPKY/s NPH U3MEPEHUH CpaB-
HUTEIBHO KOPOTKMX M3BMJIMCTBIX JIMHUI (15—20 cm)
addeKTHBEeH MeTol NMOCTENEeHHOro HapalMBaHUs U3~
MEpAEMBIX OTPE3KOB ¢ OQHOBPEMEHHBIM I10BOPOTOM
LMPKYJIA N0 HANPaBJIeHHMIO CeYIOLIEro OTPE3Ka. Tpu
5TOM MCKJIIOYAIOTCA OLLIMOKHU MPU NepeCTaHOBKE HOXKEK
LMPKYJst, OLUKOKU B BBIMHUCIACHUSIX.

3. Tpy M3MepeHHH CETH U3BMIMCTBIX JIMHUHA HC-
TOJIb3YIOT KBAIPATHbIE MANETKH C HAHECEHHOM ceTKoM
KBapaToB (CTOpoHa 2—4 MM) Ha Npo3payHOM IIACTU-
xe. KBanparHas nanerka no3sosiset GbICTPO M HAIEXHO
MpOM3BOAMTL W3MEPEHHA, TAK KaK MAICTKa ONWH pa3
HaKJIabIBAaeTCs Ha KapTy M MOACYMTHIBAETCS YUCIO

TepeceveHnit 1 ¢ TOPU3OHTATBHBIMU H BEPTUKAIbHBIMU TMHUSIMHM KBaApa-
ToB. BropuyHoe H3MepeHUe MPOUCXOMUT MPH Pa3BOPOTE NAIETKH Ha 45°u
OMNSTH MOACYMTEIBAETCS YUCAO nepecederuit n,. 1o Gopmyne onpeneysior
CYMMApHYIO NPOTSKEHHOCTb CETH M3BUIMCTBIX JTMHHIA:

> e=ﬁ-d(—'f—;—"’-}

HanpuMep, Ha 3KOHOMUYeCcKO# Kapre CMOJIEHCKOM obnacTy B Macll-
ta6e 1 : 1 500 000 mpy M3MEpEeHUM CETH XeJe3HBIX fopor = 53.
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Puc. 7.18. CrpykTypupoBaHHbiii MaciuTa6

Cropona kBagpara — 4 MM B Maciutabe — 6 kM. IlogcTaBiss B dop-
MYJy, NOJY4HM:

n+n
2

'=154;

Ye=314.6.54=292 km.

7.6.14. ITocTpoenne cTpyKTypHOrO NPOdRAS 1O JTHHHM ropoaos
Pocnasin — Beastii no kapram Araaca CMonenckoii 06iacTs

Jns nocTpoeHUst CTPYKTYpHOro mpoduis (puc. 7.18) ucnonssyeM
dusmyeckyro Kapty (c. 3), reonoruyeckyio (c. 4), noyseHHylo (c. 14) u Kapry
pactutenbHoctH (c. 15) B Macwrabe 1: 1 500 000.

TopusonTanbHblil MaciuTa6 npoduns BEIGHPAEM OIHHAKOBKIIA C KaprTa-
My, 1. e. 1: 1500 000, BepTukanbHbIit — B Maciitabe 1 : 10 000.

Io runcomeTpuueckoil WKane ¥ OTMETKAM BHICOT HAXOAUM OTpE30K
BEPTHKaNbHOM! ocH npoduins (150—300 m) — 1,5 cm. Ha B3aUMOIIepIieH-
AUKYIAPHBIX ocsiX Npoduns orkiansiBaeM otpe3ku B 1 cm. Ha TFOPH30H-
TAIBHOM OCH OTK/Ia/IbIBaeM B MacluTabe CHATbIE C KAPTHI PACCTOAHMS MexXay
TOUKaMU NEPECEYCHUs JIMHMU NMPOQWISA C TOPUOHTAIAMHU, peKaMH MO
BLIODaHHOMY HANpPaBJIEHHIO M ONPEENAEM BBICOTY KAXIOM TOYKHK. M3 Touek
TOPM3OHTAILHOM! OCH BOCCTAHABINMBAEM MEPNEHAUKY/APLI U OTKIANbIBAEM
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P u c . 7.19. Tpaduueckoe clOXEHHE NIOBEPXHOCTEH;

a, 6 — HCXOAHBIE IOBEPXHOCTH (@ — TEMINEPATYPa BO3/LYXa B AHBApE, 6 -~ TEMICPATYpa BOLYXA B Hione);
8 — CORMEILEHHE TOBEPXHOCTEN @ H 6, 2 — KapTa rofoBbIX CYMM TEMMEpATYp

Ha HHX BbICOTHI ToueK. CoelnHAEeM 3TH TOYKH C BBICOTAMH H MNOJIYy4acM
JIHHHMIO TTpoduns.

Jlaniee NpUBIEKAEM PEOJIOTMYECKYIO KapTy U IO Hell HAHOCHM [PaHH LBl
PAacroNoXeH!sl MOPOJ PaiTMYHOro reoJOrHyecKoro BO3pacta. Yyactku
MeXZy MepreHuKyIapaMu 0603HaYaeM OKPacKoid, WTPHXOBKON WIN MH-
JeKcalyeii NOpof. 3aTeM Ha Npoduib HAHOCHM JaHHBIE TOYBEHHOM KapThl
U KapThl PaCTUTENBHOCTH.

HaMeuaeM Ha TrOpM3OHTIBHOM OCH MPOGWIA TOYKH MepeceycHUs
IrpaHHL CHayasa MOYBEHHBIX IPYIIM, 3aTEM PACTHTE/IbHbIX co001LECTB.

Ha neprneHauKy/spax, BOCCTAHOBJIEHHBIX U3 TOYEK IO MEPECEUCHUs €
JMHMEH TpoduIs, OTMEYaeM IrpaHMILbl MO4YB M PACTUTENbHOCTH.
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7.6.15. Onpenenenne cyMmMapHoro 3Ha4eHus TeMIEpaTyp
Ha TeppuTophn CMonelckoii o6nacTn
(Atnac Cmonenckoii obaacrn, c. 13)

Ha npo3spayHbIX 0CHOBaX M3rOTABIMBAEM IBE BBLIKOMMPOBKH C KIIMMA-
THYECKMX KapT aTaca ¢ rpaHiLaMHi TEPPUTOPHUH.

Ha onHoit M3 HUX HAHOCHM M30TEpMBI IHBAPSI, HA APYroi — U30TEPMBL
1107151. CoBMEIaeM BBLIKOTTMPOBKH OZIHY C JPYTOiA 110 rPaHALAM TEPPUTOPUH
(puc. 7.19). B TouKax mepeceyeHus: U30TEPM STHBAPS M IO HAXOIMM MX
CyMMApHOE 3HaYeHHe (3HAYEHUsT TeMIepaTyp MIONS CKIAIbIBAEM CO 3Haye-
HUAMM TeMIIEpaTyp siHBaps). CoracHO HAHECEHHDIX TOYEK C CYMMAapHBIMU
3HAYCHUSMH TEMNEPATyp WIM MpPY MOMOLIM WHTEPNONALMHU TPOBOAUM
M30TEPMBI rofl0Boi cyMMEI TeMmneparyp. Ilo HampaBieHMIO yMeHbLUEHHS
3HAYEHWH TONOBBIX TEMIIEPATYp BBISBJISAEM IIMPOTHHIE 3aKOHOMEPHOCTH
KJTUMaTa. ‘

7.6.16. Onpenenenne necucrocTn Tepputopun Benapych
(Teorpaduyeckuii atnac Lna 9 Kiacca «3eMeabnbIe yroans»)

Ha xapte «3emenbHble yromssi» o cTpyKTypHO# KapToauparpaMme ori-
penejsieM nlowans jeca 1o YUCIy HauMEeHbUIMX AeleHUi KBagpaTa —
1 Mm? = 600 000 ra (6000 KMP).

Jlec 3aHumaer 11,5 kBanparos, wau 69 Toic KM>.

O61as miuowans Tepputopuu Benapycs 207,6 Teic KM>.

Jlecuctocts Tepputopyu onpenensercs GopMyoit

_% 100 69000 oo
e= 100——_207,6 100 =33 %,

FAe e, — MIOIIAIB JIECOB HA KapTe; S — IUIOLIanb OBIIEH TepPUTOPUHL.

8. CO3JAHUE MEJIKOMACIITAGHBIX KAPT

8.1. Cocrasnense obmereorpadmaecknx
H TEMaTHYECKHX KapT

CocTaBUTeNbCKHI OPUTMHAN TipeAcTaBisger coboif PYKOIIUCHBII Tep-
BUYHBIH 9K3eMIUIAD M ABIsETCA NpoobpasoM Gynymieit Kaptel. [Ipu ero
CO3MaHUM HMCTIONB3YeTCS WHPOKUA KOMIUIEKC CBEIEHMH O MpENILECTBYIO-
KX reorpagM4YecKUX Kaprax NyTeM HMX aHAIU3a U OLIEHKH, CBEICHHIA,
NONyYEeHHbIX U3 CTATUCTUYECKHX COOPHUKOB, ONMCAHUIA, IEXYPHBIX KapT,
€XErofHMKOB ¥ T. . DTO HE MEXaHMYECKUI, a TBOPYECKMUiA LeneHarnpan-
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rPenaKLIMOHHbIe yKasaHus (pegnnaH) |

Uayuerune r
CTaTnCTM+HecKnx PenakynoHHble yKasaHus nnas
cnpasoqHHNKOB KU y (pen )

W3yuenmne M nogroTosxa KapTmarepmana
K MCNONb30BaHMIO M MOHTAXY,

UarotosneHne ronybsix CBETOKOMMA ¢
OCHOBHOTO KapTmarepuana

ogroToBka KapTocHOBLI 1 Cocrasnerne

- reol uveckoh
MOHTaX CBETOKONMH , ’%ac‘ﬁosbl

TeMaTHIEcKuX_KapT]
CocTasneHne aemeHToB @opmynsip|  Cocrasnenne

cofiepXaHus KapTsl opuruHana
Beirucka crieyHarpyaku
I HasBaHwi

CaMoKoppeKTypa, KoppexTypa, Cocragnenme
penaxynorHas npueMKa opurmHana
COCTaBUTENLCKOMO OpHrMHana TeMaTH4ecKoi KapTbi

|;3[' OTOBIEHWE HU3[ATeNbCKOro opuruHana

P 1 c . 8.1. TexHOMOTHYECKAS] CXEMA COCTABJIEHHS] OPHIMHATOB KapThl

JIEHHbIH NMPOLIECC FPAMOTHOTO OTOOPAXEHUS IIBHbIX, IPUOPHTETHRIX 0CO-
6eHHOCTEl TEPpPUTOPHH. :

OpuruHan Gyayuieit KapThl NOJHOCTBIO 3aBMCHT OT KaecTBa paboThl
PENaKTOPOB M KapTorpagos.

B HacTosiiee BpeMst Ha KapTorpaduyecKuX NpeanpusiTUAX COCTABICHUE
OCYLUECTBJIIETCA TPAAMLIMOHHBIMU CrocobaMM, a TaKke NpPUMEHAIOTCA
HOBBIE CITOCOGBI MEXaHU3aLNWM 1 aBTOMATH3aLuy KaprorpaduyecKux npo-
LIECCOB.

K aBroMaTuyeckuM cpeactsaM otHocsT DBM, undposbie npeobpaso-
BaTeNy, aBTOMATHYECKUE KoopauHaTorpacbbl, AMCIIEH, CKAHMPYIOLLHE yC-
TpoiictBa ¥ T. . Cpeau MHOroo0pasusi TEXHOTOTHYECKHMX CXeM I
COCTABJIEHHs KApT cJieayeT BbIIEINTb OCHOBHBIE!

COCTaBJIEHHE BCEX IEMEHTOB COIEpXaHMsl Ha OIHOM ronyboii cBeTo-
KOIIMH, MOJIyYeHHOH ¢ OCHOBHOIO KapTMarepHaia Ha HeMmpo3pavyHoil HIH
MpO3payHOi OCHOBAX, .

coCTaB/IeHHe JIeMEHTOB COIEPXaHusl Ha rofybbix CBETOKOMMUAX € Ha-
HECEHHBIM TPaBUPOBAIBHLIM CJIOEM;

OLHOBpEMEHHOE COCTaB/ieHHe M rpaduposaHue Ha rojyObIX CBETOKO-
MUAX ¢ HAHECEHHDIM IPaBUPOBANBHBIM CIOEM.
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Haubonee sxoHoMWYHBIMY SIBNSIIOTCH NBE MOCAEAHHE CXEMEL.

TexHo0rNs cocTaBieHUs KapT Ha OXHOM COBMELIEHHOMN CBETOKOITHH,
M3rOTOBJIEHHOM € OpUIMHAA MOHTAXa OCHOBHOIO Kaprorpagu4eckoro
MAarepuana, NpUMEHAETCS NPU KapTorpadupoBaHUH TEPPUTOPHI C YCIIC K-
HEHHOMH CHTYyalUei MECTHOCTH, NIPU UCHONBb3OBAHHU pasHoro xaprorpadu-
HECKOro Marepuana U TpyRHOTO JJisi cOCTaBleHHus (puc. 8.1).

YTobbl Gymylas kapra MMena BHICOKOE KayecTBO CONEpXaHu», ~"ila
HarIfIHA, TOYHA K COBPEMEHHA U oToOpaxana reorpaduyecKyio aeic..
TEIbHOCTB, PEJAKTOPHI KapT (nMpodeccHoHaNbl BhicoYaiilied KBamupuka-
HUH) COCTABNIAIOT NMPOEKT KAPThl — PeIaKkIMOHHBIA TUTaH (peanyaH).

3areM KapTorpadbl Mepes COCTABIEHHEM KOHKPETHOM KapThl YACHSIIOT
OCHOBHBIE TIOJIOXEHHS PEAIUIAHA U OTPAXAIOT MUX B HAIMCAHMH PENAKIIH-
OHHBIX YK23aHHii KaK IporpaMMy ¥ PyKOBOJCTBO isl JaIbHeH e paborsl
TIpY cocTaBjieHUH. Penakunonnsie ykasauus TouHo ONpPeAeNAIOT Ha3Haue-
HHUE KapThl, MEPEYEHb UCTOYHUKOB ISl COCTABJIEHUS, CTENEHD UX UCTIO/b-
3OBaHMs, YKa3bIBAIOTCA CMOCOOBI M30OPAXEHHS JIEMEHTOB CONEPXAHHS,
TCHEpANU3alMst, MPMHUMNBI 0TOOPA, TEXHOJIOTHS U3NAHHs KApPTHI.

PenaknmoHHble yKasaHuus I8 TOYHOTO M MOJHOTO MX HCTI0/Ib30BaHUs
B COCTaB/ICHUM KapThl AOHOJIHSIOTCS MAKETOM KOMITOHOBKH, YKA3BIBAIOUIMM
CTPYKTYPY PAclOJIOKEHHs] BHYTPEHHETO COfepXaHMs, JiereHl, Ha3BaHus
KapThl, AMarpaMM, ROMOJIHMTENBHBIX KAPT U T. A.

YKa3sbIBalOTCSI CHUCKM OCHOBHBIX M IONOJHUTEIBHBIX MaTepHajoB,
CITUCKH BCEX PEK, HACENEHHBIX MYHKTOB, MyTedl COOGIMEHMS M APYrHX
3/IEMEHTOB, WPHUGTH MOANMHCEl HA3BAHHI, YCIOBHbIE 3HAKM.

CocranriieHue KapThl MPOBOAAT ¢ COBMIONEHUEM MOCNEeA0BATEIBHOCTH
HaHECEHMs 3JIEMCHTOB COEPXXAHMs, UTO UMeeT IIyOoKuit cMmbica. CHavana
BBIYEPYHBAIOT T€OAE3UYECKYIO OCHOBY KapThl: MyHKTHI ONIOPHO-TEOAe3H e~
CKO¥ CETH, KOOPAMHATHYIO WJIH TPafyCHYIO CeTKy, paMkH. ['eorpadnyeckoe
COACpXAHME HAHOCAT B CIEAYIOLIEH MOCIEN0BATENBHOCTH: THApPorpaduye-
CKHE OOBEKThI, HaCENEHHbIE MYHKTHI, yTH coob1ueHus, penbed, MOIUTU-
KO-aIMHUHHUCTPATUBHBIE TPAHUUbI, MOYBEHHO-PACTHTENBHBIN IOKPOB
(cnieHarpyska Ha TeMaTHYECKHX KapTax), HaaMMCH HasBaHuil reorpacdu-
YECKUX OOBEKTOB.

o nepBoif TexHONOrHYeCKoi CXeMe COCTARNEHHE BBITONHSIECTCS Ha
TOJTYOBIX CBETOKOMMSX, H3TOTOBJIEHHBIX C YMEHBILEHHBIX HETATHBOB OCHOB-
HOro KapTorpadMyeckoro MaTepuaia U CMOHTHPOBAHHBIX Ha XKECTKy10
OCHOBY. B xayecTBe OCHOBHOTO KapTorpauyeckoro Marepyana HCIoNb3y-
IOTCS TMPAXHbIe KapThl 60s1ee KpynmHOro Maciuraba, ¢ KOTOpbIX M3TOTAB/H-
BAlOTCS HETaTHBbI B MacliTabe co3laBaeMoli KapThl U roybble CBETOKOIUM
MUt MOHTaxa Ha Kaprorpaguyeckyio ocHoBy. Kaprorpaduueckas ocHosa
NpEACTaBIsgeT oGO0l TMCT AIIOMHHHUSA, OOKIEEHHBIN ¢ 06enx CTOPOH Bar-
MaHcKoit 6ymaroii. Ha cropony, NIPEAHA3HAYEHHYIO ISt MOHTAXA ToJIyOBiX
CBETOKONMI, C MaKCUMATBHOM TOYHOCTBIO HAHOCHUTCS KOOpAMHATHAS CET-
Kd, IreomMyHKTBI, BHYTPEHHHE PaMKH CHHMM LiBeToM. Ha cBEeTOKOMMSIX B
Maciurabe co3iaBaeMoii KapThl TAKXE CUHUM LIBETOM NOAHUMAIOTCS JIMHHK
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P u ¢ . 8.2. TexHonornyeckas cxeMa NMOATOTOBKH H3NATE/IbCKUX OPHTHMHANOB

KOOPAMHATHOI (rpaaycHON) CETKH, COOTBETCTBYIOILME OCHOBE, M IEONyH-
KkThbl. 1o HeGOMbLIMM OKOLLEYKAM, MPpope3aHHBIM Ha CBETOKOMMAX paBHO-
MEpHO B TEpeceyYeHMsX JUHHH KOOpAMHATHOH CETKH M B TOJIOXCHMH
TeOMNYHKTOB, IPOM3BOAMTCS MOHTAX CBeTOoKoMNMil. ITocne MOHTaxa cBeTo-
KOIIMIi BCSI Teode3U4eCKasi OCHOBA (CETKA, TEONYHKTHI, PAMKHM) TOYHO MO
CHHEMY CJIe/ly BbIYEPUMBAETCS YEPHOM TYLUDIO.

TTo BTOpOIt M TpeThel TEXHONIOTMYECKOH CXeMe COCTaBIeHKE H IPaBH-
pOBaHME 3JIEMEHTOB COAEPXKaHUA Oyaylied KapThl OCYLUIECTBIAETCA IO
roJyObIM CBETOKOMMUSAM, Ha FUIACTHKAX, MOTYYEHHBIX C THPAXHBIX OTTUCKOB
B Macwitabe kapThl. CBETOKOMMHM Ha IUIACTMKAX C HaHECEHHBIM IPaBUPO-
BAIBHBIM CJIOEM MO3BOJNAIOT HCIOAB30BATH HX JUIS pa3ieibHOrO rpaBUpO-
BAHHUS 3JIEMEHTOB CONEpPXaHus (penbeda, KOHTYpa, HaLmucei). N uro
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0COOEHHO UEHHO 11 ONHOBPEMEHHOr0 COCTABCHUA M rpaBUPOBAHUA
/IEMCHTOB CONEPXAHHUA — MOJIYYAIOT CPa3y U3TATENbCKIHE OPUTHHATIBI, MK~
Hyst cocTaButebekue (puc. 8.2). C Lenbio yCKOPEHHOTO NPOLIEcca Co3AaHHs
COCTABMTE/ILCKUX WJIM M3NATENIbCKMX OPUTMHANIOB HA HECTOXHbIE PAilOHHL
KaprorpadupoBaHust IPUMEHSETCH TEXHOIOIUS YyepyeHUs TYHIbIO Ha IIpo-
SPaiHBIX MaTHPOBAHHBIX MUIACTUKAX, A TAKXKE TEXHONOIMs IPABUPOBAHMS
S/MIEMEHTOB COAEPXKAHUS KapThl HA ILIACTUKAX C HAHECEHHDBIM IPABUPOBANIb-
HBIM CJIOEM.

B stux ciyyasx ¢ MoHTtaxa TUPAXHBIX OTTUCKOB M3rOTaBIMBAETCA
YMEHBIIEHHas ronybas CBETOKOMUSA M MOLKIAALIBACTCA JUISI COCTABIEHMsI
WK BBIYCPUHBAHUA WU TPRBUPOBAHMUS 3EMEHTOB CONEPXKAHUS ITON npo-
3pavHBIH IUTACTUK UM TUTACTHK C TPABUPOBAILHBIM clioeM. Kak NpaBuIo,
Ha CMOHTHPOBAHHBIX THPAXHBIX OTTUCKAX [PELBAPHTENBHO OTGUpAETCS M
YTQTLMBACTCS KApaHAALIOM PUCYHOK 3JIEMEHTOB COAEpXKaHHs. B pesynb-
Tare paboThbl MOXET GbITh IOMYYEH TAKXKE COCTABUTENLCKHUI WK U3aarenb-
CKHit opuruHan. Yacro npu cosganuu KapTbl U3rOTaBJIUBAIOT HECKOIBKO
MSLATENLCKUX opuruHanoB. Hanpumep, Hannueu o6bI4HO packienBaioT Ha
OTAENBHOM OpUrMHane. Ha HecKoMbKMX OpUrMHANAX BbIYEPYMBAIOT WIH
TPABHDYIOT S/IEMEHTEI, NEYaTaloMUecs: KPACKOH ONpeaeeHHOro LBeTa: Ha
TIEPBOM — JUIS JMIEMEHTOB YE€PHOTO, HAa BTOPOM — [UISl 3IEMEHTOB CUHETo
(runporpadust), Ha TpeTbeM — TS BNEMEHTOR KOPHYHEBOIO LBETOB.

Oco0biit MOTYTOHOBBI OPUIHMHAT U3TOTABIHBAIOT LISt TIOKa3a penbeda
OTMBIBKOJ.

Co Bcex M3gaTeNBCKUX OPUTMHAIOB ¢ororpadguposaHueM IenaioT He-
TAaTUBLI U 3aTeM AMArOIUTUBBI J1Al MONYYEHHUS NEYaTHbIX GopM.

8.2. Ioaroroska K u3ganuio
M H3JaHue reorpagpuueckux Kapr

CoBpeMeHHOe KapTou3zaTeabcKoe NPOU3BOACTBO — 3TO KapTorpadu-
HCCKUE NIPEANPUATHS CTPAHbI, TOBCEMECTHO OCYILECTBS IOLLHE Hay4YHoO-HC-
CICNOBATENbCKMH NOAXOA K CO3TAHKUIO reorpaduyecKux Kapt s
obecriedeHus KAYecTBa Ha BCEX 3Tanax ux CO3JaHUS, CHIXKEHUS cebecTo-
MMOCTH, BHEAPEHHS DALUMOHAIBHBIX TEXHOMOIMYECKIUX CXeM, HOBeiilllero
Kaprorpaguyeckoro o6opyaoBaHus U MaTepUaioB.

Kaprousnarensckuii npouecc — BAXHEHWNR 3aKIIOYNUTENbHBI 5Tan
OBLIEro M CIOXHOIO npouecca co3naHus reorpaguyeckoit Kapthl. Bax-
HOCTb €ro 00yC/TOBNMBAETCS KAYECTBOM PEAAKIMOHHOM 1 TEXHOJIOTHYECKOH
PaGoTe!, BLICOKUM MpPOdecCHOHANTUIMOM UCTIONHUTENIEH B COCTABAEHUU U
TIONTOTOBKE K H3NAHMIO OYIyWIEro OpUruHana KapTbl, a TaioKe BbIGOpe
Haubolee pauMOHaNbHOM, obecreynBalowei KayecTso TEXHOJOTHYECKOM
CXeMbl M3NaHUA KapThl. C/IeA0BATENbHO, H3rOTOB/ICHUE COCTaBUTENBCKOTO
OPHIHHAJIA KapThl, Jlajiee BbIYEPYMBAHME WM IPABUPOBAHME W3IATENBCKOIO
OpHTMHANA U BBIOOP PAaLMOHAILHON TEXHONOIMYECKOH CXEMbI H3MaHUA
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KapT, MeyaTh THPAXa KapT HAXOAATCS B MOCAELOBATENbHOCTH U npsMoH
3aBHCHUMOCTH. , ‘

OCHOBHbBIM CrOcOGOM W3rOTOBIEHUSI OPUTMHAIOB KAapT B KOPOTKHE
CPOKM M C BBICOKMM KayeCTBOM DHCYHKa SIBJAETCSl TPABMPOBAHME Ha
nnacTikax. DPpPEeKTUBHOCTb TPaBUPOBAHHUS 3aBUCHT OT KauecTsa npo3pat-
HOIl OCHOBBI, IPABMPOBAILHOTO €05, HHCTPYMEHTOB, TEXHONOTHM IPaBh-
pOBaHHS, KBUIMGUKALUN UCTIOHUTENEH.

Ha kaprorpaduyeckux NPEAnpHsITUSX WHPOKO NPUMEHSIOT NEPEBOA-
Hble M306PAKEHWS CTAHAAPTHBIX YCJIOBHbIX 3HAKOB. Y HUBEPCAIBHBIE TIONY-
aBTOMAaTHYECKUE NPUGOPBI NMO3BOJIAIOT BBINOIHATL KOMIUIEKC ornepauuii o
[PABUPOBAHMIO LUTPUXOBOTO OPHMIMHANA, OCYUIECTB/ATH ABTOMATH3ALMIO
oOpMITEHHUSs IITPUXOBBIX OPUTHHANOB, WPH(TOB, YCIOBHBIX 3HAKOB M MX
pasMelleHKe 110 OpUTruHay.

U3 doToTeXHMUECKUX TUIEHOK WIS KApTorpapuyeckux penet cranu
LLIMPOKO HCIONB30BaThesl HellehOpMUPYIOIIMECS HMTPOLIE/UTIONOSHBIE U
aLeTWILE/UTIONO3HbIE TUIEHKH, a Takke GeccepeOpsiHble KOMMPOBAIbHBIC
CJIOU Ha IUTaCTUYeCKUX MaTepUaax [wis perpoayLupoBaH1s pacICHEHHbIX
¥ COBMEILIEHHBIX OPUTHHAIOB CIoco6amMy BHIMBIBHOTO pefibeda U KpallleHHst
B Macce.

Ha kaprorpaduyeckux NpefnpusTusx cTpansl B 70-X ronax BHEAPEHO
NIO3UTHBHOE KOMMPOBaHHE Ha OCHOBE HOBbIX KOMUPOBAILHBIX CIOEB. Ko-
NUPOBANbHBIM NPOUeccoM HasbiBAETCA MONyYeHHe M300paxenns — KOmuH
WIN CBETOBBIM AyGieHueM, Wik GOTONoIHMEPU3ALIHEH BBICOKOMOIEKYISP-
HBIX COEIMHEHHIT — TOIMMEPOB.

B 3aBUCHMOCTH OT COCTABOB KOITMPOBAIbHIX PACTBOPOB Pa3iMyaloT TpH
OCHOBHEBIX KOMMPOBANBHBIX ITpollecca:

KONHPOBAHUE C HCIIOB30BAHHEM CONEHl XPOMOBOW KHCNIOTHI,

KOMMPOBaHUE C KCNONb3OBAHUEM apOMATHUECKHX UAa30COeIMHEHNH;

(dhoTonoAMMEPUIALILIO.

B peay/ibTate MHOMOYHMCIEHHDIX NCC/IEA0BAHNUMA KaK y HAC B CTpaHe, TaK
U 3a pybexxom Haubonee 3¢ deKTHBHBIM LA KapTorpaduy4ecKoro npous-
BOICTBA siBNIsieTCs OQCETHBIN crnocol neyaT, KOTOPbI pa3BUBACTCS Ha
rny6okoit HayuHo# ocHobe. HayuHo-uccienOBaTe/IbCKUE WHCTUTYTHL B
CONPYXECTBE ¢ pabOTHHKAMHU TOIUTPadUyecKoi POMBILTIEHHOCTH paspa-
6OTATM COBPEMEHHBIE CIOCOBbI M3TOTOBNEHUS MeYaTHBIX GOPM. B peaynb-
tate o(CceTHas MeyaTh MO TEXHUKO-IKOHOMMYECKUM, KayeCTBCHHBIM H
KONMYECTBEHHBIM [TOKA3aTe/IIM B OCHOBHOM OIIE€PEXaeT BCe APYrHe CII0Co-
OBl IeYaTH.

OdyceTHan neyaTh OCHOBaHA HA CJIOXHBIX GU3UKO-XUMUYCCKHX SBJIC-
HHUSX — TMONYYeHUH AACOPOLIMOHHBIX CIOEB C Pa3HbIMU CBOHCTBAMM, CMa-
YMBAHUM UL TIEYATAIOMX M MPOGEIBHEIX 3/IEMEHTOB TNe4aTHON QOpMBI.
Mpakruyecku neyaraioiue ¥ NpoGeNbHbIE 3IEMEHTHI B odceTHOI meyaTy
7IeXaT B ONHOM IUTOCKOCTH, MO3TOMY O CeTHYIO IeyaTb WHA4Y€ Ha3blBAIOT
naockoif. B ocHOBe IUIOCKOl MevaTH JIEKUT pa3MyHasg MOJEKY/spHast
TPUPOLA MEYATAIOWNX U MPOGENBHbIX 3NEMEHTOB, OGecTIeunBaloLLast u3bum-
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parejibHOe CMayMBaHUe NeYaTalIIUX JIEMEHTOB XHPHOM KPACcKoii, a npo-
OENBHBIX 3JIEMEHTOB — BOJIOIA.

B kayecTse ocHOB 115t mevaTHbIX GOPM B KapTorpadMyecKoM Mpou3-
BO/JICTBE NMPUMEHAIOT TaKMe (POpMHBIE MaTEPHANTBI, KOTOPHIE O6ECITEHHBAIOT
MoNy4eHHe Ha ero MOBEPXHOCTU NPOYHBIX MOPHCTBIX CJIOEB, OBNIATAIOLIUX
BBICOKOH a1COPOLIMOHHOMN M aAre3MOHHOM COCOBHOCTBIO K XMPHBIM KHC-
JloTaM, CMOJIaM, CHHTETHYECKUM HONMMepaM H ruipoHIBHEIM KOJLUTOMAAM.
Takue cron — ancopbeHTH MOXHO MONYYHTh HA MHOTHX MaTepHanax,
noxBeprasi HX IMMOBEPXHOCTD ONpEAETeHHON MEXaHHYECKOH M XHMUYECKOI
obpa6orke. IloaToMy B HacTosiee BpeMst Uisl U3TOTOBNIEHUS OpM odceT-
HOM MeYyaTH MPUMEHSIOT HECKONBKO (OPMHBIX MaTtepuanoB. s MOHOMe-
TJUIMYECKUX MeYaTHBIX POpM B KapTOH3NAHUH MCIIONB3YIOT AMIOMHHUI, a
At GUMETAJUTMYECKHX — AJIIOMUHMIA, CTalb, MElb, XPOM.

Bo3MOXHOCTb NPUMEHEHHUs IS H3TOTOBJAEHUS O(CETHBIX MEYaTHBIX
¢opM MeTaIa onpenensieTcss TeM, YTO CBEXeoOpa3oBAHHAS TTOBEPXHOCTH
metajuia obnanaer ruapodo6HbIMM cBoiicTBaMu. [Ipu o6paboTke cooTBeT-
CTBYIOIMMH oJIeopUIM3aTOpaMy U THAPOGHIN3ATOPAMH Ha MOBEPXHOCTH
METaJIOB 00pa3yioTcsl oicoUIbHbIE MM THAPOGHIBHBIE IUIEHKU. YCTOl-
YHBOCTb 3THX IUIEHOK PA3lIMYHA U 3aBUCHT OT MOJIEKYASPHO-IIOBEPXHOCT-
HOM NpHMpPOIbI MeTala.

XpoM M HMKeNb B GMMETANIMYECKMX Crocobax MCMONB3yIOT B BUIE
NEKTPOTUTUYECKUX CJIOEB, HAPALUMBAEMBIX Ha TY HWJIM WHYIO CTAILHYIO WK
ATIOMHUHHUEBYIO OCHOBY.

TupaxeycroituuBocTs GUMeETALINYECKUX GOPM OBBIYHO JOCTHTaeT
1 MJH OTTHCKOB.

Eure coBceM HemaBHO MoArotroBka (OPMHBIX IUTACTUH GbLIA HEOTHEM-
JIEMOJ 4aCTbIO TEXHOJIOTHYECKOTO MPollecca Ha Pou3BojcTBe. B HacTosee
BpeMsi KaprorpaduyecKoe NMpOU3BOACTBO MEPELUIO HA TEXHOIOTHIO Npeji-
BAPUTEJILHO OUYBCTBJIEHHBIX IUIACTMH, M3TOTOBJISAEMbIX LEHTPAIM30BAHHO
Ha OJHOM W3 TIPENUPUATHH. DTo sIBNSiETCd TPOMAIHBIM JOCTHXEHHUEM
nonurpaduuecKoil HayKu.

[Tepeyncnenne oOCHOBHBIX AOCTHXEHHU i KapTorpaduyeckoro Mpou3BoL-
CTBa HE O3HAYAeT, YTO HA CAMBIX Pa3IMYHBIX 3TAaNax CO3laHus reorpadu-
YECKOM KapTHI HE OCYILECTBIISIETCS ITyOOKas pallHOHATN3ALUS TEXHOIOTHHM,
OBJIAJIEHUE NIEPENIOBLIMM HAYYHBIMH JOCTHXEHUAMH, BHEAPSETCS KOMIUIEK-
CHasl MeXaHM3alMs M aBTOMAaTH3alMsi npousBoxacTsa. Hanpumep, Ha o1-
ASJIBHBIX TMPEANPUATUAX UCKITIOYEHO UCTIpaBiaeHue GopM anu6ymuHoM. Bee
GbopMBbI, BKII0Yash MAIIWHHBIE, HCIPABISAIOT cononnMepoM. CoMomiMepoM
HAHOCATCS HEKOTOphIE 3AIMBOYHBIE dneMeHTH. Ha ¢opMy mpoussomurcs
ABOWHOE U Jiaxe TpOoHHOe KONHpOBaHHe (Wi coBMeleHHbIX popm). Co-
31a10TCs ABTOMATU3MPOBAHHBIE TIOTOYHBIE IA/IbBAHOIMHMM U T. II.

B nevatHbIx Liexax KapTorpapuyecKux NpeAnpuATHIA IPOM30LILTH TAKKE
Oonbiuye usMeHeHMs. Tak, Ha OTAENBHBIX TPEANPUATHIX YCTAHOBJIEHEI
YETHIpeX-, UIECTUKPACOYHBIE OQCETHBIE MAIIMHBI, KOTOPBIE 33 ONMH MpHEM
MOTYT Ie4aTarh THPAXH KPyMHOMACIITaOHBIX reorpaduyeckKux KapT U B IBa
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IpHeMa MeyaTaTh TMPAXH MejKoMacliTabHbIX KapT. Ha apyrux npeanpu-
SITUSIX OBYXKpacoyHble OceTHble MAlUMHBI OObEAMHSAIOTCS B MOTOYHBIE
JUHUH. TakuM o6pa3oM, TEXHOJIOTHYECKMI LMK IeYaTH THpaxa pe3Ko
COKpalleH. ,

Pa3paboraHbl TEXHONOIHHM COKPAILEHHOH KpPacoOYHOCTH reorpaduye-
CKHMX KapT.

[eyars THpaxei KapT OCYLIECTBISAETCS JIIOMUHECIMPYIOIMMH KpacKa-
MH Y ClIELIMAIBHBIMH KapTorpachuyecKUMHU KPacKamH.

CoBpeMeHHOW MHOTOLBETHOI MEYaThl0 BOCMIPOM3BOAAT COTHH LBETO-
BBIX COYETaHMii, T. €. M3 TPeX-YeThIpeX OCHOBHBIX I[BETOB IIPH MOMOLIH
TIepeKpBITHS CETOK Pa3HOTO MPOLIEHTA HACBHILEHHOCTH NOJNYYaloT UX Mpo-
M3BOIHEIE — 1[BETOBLIC COYETAHUA.

TeyaTsh KapT OCYLECTBIAETCS B HACTOsILIEE BpEMsI CTAaHAAPTHOM TpHa-
Hoii Kpacok (romybasi, xeinrasi, IyprypHas), a BhIOOp 11BETOB MPOU3BOAAT
COBPEMEHHBIE LIBETOAEIHUTENN — LIBETOKOPPEKTOPHI.

JUIs Jyylero BOCTPUSATHS KpPacoK C MEYaTHBIX (opM NPUMEHSIOT
CrIeLMaIbHYIO KapTorpaduueckyio Gymary 85 r/cM® Bumepckoro 6yMKoM-
GMHAaTa, OGNANAIOILYIO [JIALKOH MIOBEPXHOCTHIO, GENMU3HOM, CBETOYCTONYHU-
BOCTBIO, XMMMYECKOIH CTOMKOCTBIO, MPOYHOCTBIO HA Pa3pbiB M Ieperuo,
CcTabWIbHOCTBIO Pa3MepoB, COCOGHOCTBIO HE IPONYCKATh KPACKY, JIMIIKO-
CTBIO U T. I.

Benyrcs paspaGoTKu IS M3bICKAHMs B3aMeH OyMard MOIMXJIOPHIHBIX
TJIEHOK VIS TIeYaTy KpYNHOMAcIUTaGHBIX TONOrpaUyYecKux KapT U JIOMH-
HeCLHMPYIOLMX KPacoK. B nmocnenyrolmx pasjiesax AeTalbHO pacCMOTPEHbBI
OTJIENBHBIE MPOLIECCHI CO3IaHMs reorpadUyYeCcKoi KapThl.

8.2.1. Yepuenne u rpannponanne‘m'rpnxonw( OPHIHHAJIOB KAPThL

YepueHHe Ha TUIACTMKAX MMeEET CBOM OCODEHHOCTH, TaK KaK IOBEPX-
HOCTb TIACTMKA IVIAIKAs M [0ITOMY HyXHa creluaibHas obpaborka Wi
obecrneyeHMs CUETUIEHHS TYIUIM C TIOBEPXHOCTHIO.

VCcTONYHBOCTD IITPHXOBOrO pHCYHKa 00€CrieYHBAETCS TEM, YTO MO-
BEPXHOCTD IIACTHKA 06pabaThiBAETCS METONOM 3€PHEHHUS MJIA TIPOXOMUT
XMHYECKYIO 06paboTKy, a TAKXKE MOXET IMOKPBIBATHCS JIaKaMH U 3MyJIb-
CHSIMM, 3aKpelUIdiolMMH pHucyHoK. [lid dYepyeHMs Ha IUIACTHKax C
[ISHLEBO M MaroBOi MOBEPXHOCTHIO XOpOLIHE NMOKA3aTENH MMEET TYlllb
u3 BocbMu 1BeToB (IIHUUT'AuK), conepxainas 6uxpoMar aMMOHUA U
mMuepud. JUis yepueHus ynorpebusiorcss oObIYHEIE KapTorpaguyeckue
WHCTPYMEHTBI.

['paBMpoBaHMe Ha IUIACTHKAX SIBIACTCA B HACTOsILIEe BPEMsi OCHOBHBIM
crnoco6oM U3roTOBICHUS H3JATENbCKUX OPUTMHANOB KapT.

CyTb IpaBHpPOBaHMsE 3AKTIOYAETCHA B TOM, YTO IUIACTHK MOKPHIBAETCA B
HeHTpHdyre CNEeUHAIbHBIM HEaKTHBHBIM CJIOEM 3MYJBCHH TOJILHHOM
0,01...0,02 mm. Jdanee Ha IUIaCTUK KOMMPOBaHMEM HAHOCHTCA Komus ¢
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COCTaBUTENBCKOIO OpUTMHANA, OOBIYHO 3eleHoro LBera. Ha mnacrtuke
rpaBUPOBAJIBHBIMK WHCTPYMEHTAMHU NMPOpPE3aeTCsl KAKOH-TUO0 3IEMEHT co-
IepXaHus KapT. B pesynbrare obpa3syercs npo3payHblil pUCYHOK 3€MEHTA
KapThbl, C KOTOPOTO KOHTAKTHBIM KONMPOBAaHHEM, CIIOCOGOM BLIMBIBHOTO
penbeda U3roTaBIMBAETCA MMO3UTHB HA IUIACTHKE.

Kpome onHocIoiHBIX IpaBUpOBANBHBIX MOKPHITHIA, KApTOrpaduyecKie
NpeANpUATHS NPUMEHSIOT NBYX- U TPEXCIOHHOE IPaBUPOBAILHOE TTOKPHI-
TUe, MPEJHa3HaYeHHOE U1 pabOThI KapaHIAallIoM WIH B KAYeCTBE 3alLlUTHOMH
MOMUTOXKHK WM KOMHPOBAJIBEHOTO CJI0S.

D PEKTUBHOCTD criocofa rpaBMPOBaHUs 3aBUCHT OT MHOTHX ¢akTopoB:
Ka4ecTBa IPUMEHSIEMOrO IUTACTHKA U HAHECEHHOTO Ha HEro rpaBHpPOBaAJib-
HOTO CJIOA, TPaBUPOBATBHBIX MHCTPYMEHTOB, NMPHUHATON TEXHOJIOTUH Ipa-
BHUPOBAHUA, MacTepcTba rpaBepoB.

['paBupoBanue obnanaeT GOMBUIMMY NIPEUMYLIECTBAMH HEpe] YepUCHHM -
eM Ha niactukax. Ilpexne Bcero kauectBo rpaBMpOBaHMSI 3HAYMTETHHO
Bblllle BbIYepYMBAHHUSA. Bricokoe KayecTBO rpaBUpOBaHMs MO3BONSAET MEXa-
HU3MPOBATh U ABTOMATH3HPOBATD IpoLecc co3naHus opuruxana. INpous-
BOIMUTENBHOCTL TpyAa mosbilnaercss Ha 30...35 %, cokpaiaercss TexHO-
JIOTHYECKHUI UMK U 06beM paboThl, 06eryaercss KOHTPONIb 33 COBMeLLle-
HUEM JIEMEHTOB CONEPXaHMS KapThl.

B kaprorpaduyeckoM MpoU3BoACTBE MPUMEHSIOT HECKOJIBKO CII0COGOB
TPaBUPOBAHMS, HO Haubojlee 4acTO — MEXaHMYECKHMil crocob. Xumuue-
CKHMH, (POTOXMMHUYECKUH, 3MEKTPOTEIUIOBOH CMOCOOBI, a TAKXe Crocod
JYYUCTOM SHEPTUH UCIIONB3YIOT penKo. JIasepHslii cioco6 rpaBUpOBaHUs B
OynylueM MepCIeKTUBEH, TAK KAK MO3BOJSIET MPOU3BOAMTL IPaBUPOBAHHUE
IUTPUXOBBIX M MOJYTOHOBBIX OPMIMHAIOB MOCPEACTBOM BEDKUTAHUS] PUCYH-
K4 Ha OCHOBE.

['paBUpOBaNbHBIX MHCTPYMEHTOB M NMPUOGOPOB CYILECTBYET MHOTO, U3
HUX OCHOBHBIMM SIBIAIOTCA KakK IPOCTEeHIle (rpaBUPOBATBHBIE PYYKH,
JIMHEHKH, TAIETKH, TEJEXKH, KPOHLUPKYIHU H T. A.), TAK U YCIOXHEHHBIE
(HarpuMep, TOPU3OHTANbHBIN MaHTorpad, Npubop M1 rpaBUPOBAHUS JTH-
HUMH, SJMEKTPUYECKHA KPOHIMPKY/Ib, LITPUXOBAIBHBIN Npubop M T. I.).
MHCTpYMENTBI M IPHOOPHI MOCTOSIHHO OGHOBMAIOTCA M YCOBEPLUEHCTBYIOT-
Csl, KOHCTPYUPYIOTCSl YHUBEPCAbHBIE, 10J]yaBTOMAaTHYECKHE NIPUOOPBI, KO-
TOPbIE BBIMONHSIOT BECh KOMIUIEKC paboT MO IPaBUPOBAHMIO INTPHUXOBBIX
OPUTHHAJIOB. :

I[MepcnexTuBHOIM sBAsAETCS (HOTOHAGOPHAS YCTAHOBKA, ABTOMATHYECKH
BBITOTHSIOIIAs! U3rOTOB/IEHHE YCJIOBHBIX 3HAKOB, IPHUGTOB U UX pasMmelle-
HUE BHYTPH OPUTHHAJIA, 2 TAKXKE CBETOBOE YepYEHHE rPadONOCTPOUTENSAMU
¢ (OTOIKCMOHHUPYIOLIMM YCTPOICTBOM Ha CBETOUYBCTBUTEIBLHON OCHOBE.

I1poxo NpUMEHSIOT NePEBOAHbIE N306PAXEHHS CTAHAAPTHBIX YCIIOB-
HBIX 3HAKOB, CJIOXKHDIX 10 UCIIOJIHEHUIO H 3aHHMAIOIMX GOJIBbILME TUTOILAIH.
Mx u3rorosneHve aHAIOrMYHO NMEPEBOAHBIM HM30OPAXEHUSIM LIPUQTOB.
Brimyckalorcss MHOTOLBETHBIE MEpEBOIHbIE U300PAXKEHHST CIOXHBIX H30-
OpaxeHMH TepeBOAHBIX 3HAKOB: MIPUMTHI, IUIOWANHBIE YCIOBHBIE 3HAKH,
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(UrypHbIE CETKH, Pa3MYHBIE LUITPUXOBKY B BUAE JIMITKUX aNTINKauuii-Ha-
KJIeeK.

B HacTosiuiee BpeMs MPUMEHSIOTCS NOTHUMEPHBIE OCHOBBI C XOpOLLEH
TNPO3PaYyHOCTEHIO VISl U3TOTOBIEHHS NEPEBOIHBIX M306paXeHHil, YTo 3Ha-
YUTENbHO YIPOLIAEeT Mpoliecc NMOATOTOBKM M3JATEebCKOro OpUTHHAIA M
yIIpoLIaeT U3AaHue Kapr.

B s3akimioueHue onucaHus cnocoboB YyepueHUs: Y TpaBUPOBAHUA M3JA-
TeJIbCKNX OPUTMHAIOB HUXe MPUBOLUTCA Haubosee pallHOHANbHAs TEXHO-
forMyecKkass CXeMa TMOATOTOBKM K H3aHWi0 reorpadMyecKux KapT Ha
npumepe kpynHoMaciutabHeix 1: 10 000—1 : 100 000 xapr (puc. 8.2).

8.2.2. KonmpoBaisHbie Mponecchl B KAPTOU3IAHHK

B doromexaHUYECKOM MNPOU3BOACTBE Ha3HAYEHUE KONMHMPOBATBHOTO
[IpOLIECCA COCTOMT B MOJYYEHWHM C JMAIO3UTHBOB KOMUA Ha ¢dopMHOM
marepuane. [losydeHne KOMUI OCHOBAaHO HA OTOXMMUYECKHX CBOMCTBaxX
KOIMPOBAJIBHOTO CJ10s1 AYOUTHCA MM TNONMMEPU30BATLCA MOL JOeiCTBUEM
cBeta. B ogHOM ciy4yae, NpUBEIsE B KOHTAaKT C KOIMPOBAIBHBIM CJIOEM
LITPUXOBOI MM PACTPOBBIA AUAMO3UTHB U OCBEILAA CJIOM yepe3 auanos3u-
TUB, NOJIYYAlOT KOMUIO, COCTOAIIYIO U3 HEPACTBOPUMBIX W PACTBOPUMBIX
yyacTKoB. KoMHuIo MposiBIAIOT pacTBOPOM POJAHMCTOTO aMMOHHUA M DIHLIE-
PVMHOM, 3aTe€M — PACTBOPOM XIOPHMCTOTO KAJIbLis ¢ MOJIOYHOK KHCJIOTOM.
IMocne 3TOro ee MOKPHIBAIOT Kpackoi Ne 82, MpHMyApuBAIOT TaTbKOM.
3ary6neHHblt cioft ynansioT 3 %-HbIM pacTBOPOM cepHoii kucnorsl. Ha
MeCTe pHCYHKA AMANo3WTHBA 0Opa3yloTCsl TeYaraloliye 3MEMEHTHL, a Ha
MecTax, CBOGOIHBIX OT PUCYHKA, — MpOOebHbIE JJIEMEHTHIL.

B 1pyrom cnydae (npu KOIHPOBaHWH Ha XMHOHJMA3KOax) CBET, Ipo-
HUKas Yyepe3 MecTa, CBOGONHBIE OT PHCYHKA, pa3iaraeT KONHUPOBAIBHbIN
CJI0#i, @ B MECTAX PUCYHKA OCTAETCsl HEPa3OXEeHHBIH CBETOM CJIOi, cOCTO-
ALV U3 1LeJOYEKMCIOTOYyCTONYMBOI MIEHKH. C OCBELIEHHBIX MECT KOIIMU
TUIeHKa ¢ MpoayKTaMu (hoTojin3a JMA30COEIHHEHHH yaanseTcs cnabbIMU
pacTBOpaMH lIeNoYei.

8.2.3. OU3UKO-XHMHYECKHE OCHOBLI KOMHPOBAILHBIX MPOLECCOB

KomspoBanue HAa COJSIX XPOMOBOH KHCIOTHI. B KonupoBanbHbIe CIIOH,
KpOME OPFaHHUYECKHX BELIECTB (CMOoJIa CHOMPCKOM JIMCTBEHHHULIBI, XKETATHH,
anLOYMHH, TyMMHMapabKK, ILETaK), BXOUAT CBETOUYBCTBHMTENbHBIE COMM
xpomosoit kucnoTsl K,CryOs, (NH,),Cr,0;. 3aMeyarenbHoe CBOACTBO 3THX
coJieil COCTOMT B TOM, YTO CAMM 110 ceGe OHU He YyBCTBUTENBHBI K ICHCTBHIO
CBeTa, HO B MPHMCYTCTBUH KaKOTro-J1M0O OPraHMYeCKOro BelIecTBa CTaHO-
BSITCS. HEPACTBOPUMBIMH B BOJIE, M KOJUIOM/L, B KOTOPBI OHM BXOIAT, TAKXKE
CTaHOBUTCSI HepacTBOpUMBIM. [lox aedcTBUHEM CBeTa NPOMCXOAUT BOCCTA-
HOBJIEHHE XPOMA: LIECTUBAMEHTHBIA XPOM NEPEXOIUT B TPEXBANEHTHbIH. B
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CYXOM KOMHUPOBAILHOM CJIOE 3TOT MEPeXo MPOUCXOMUT W B TEMHOTE, HO
3HAYUTENPHO MeUIEHHEe.

IpespalueHue Guxpomara B NMPUCYTCTBHM MoJMMepa Mol ReiicTBUEM
CBETa HA3LIBAIOT CBETOBOI peakuMeii:

2(NH,)2Cr,0, + 3H,0 - 2(NH,)2CrO, + Cr(OH), + 30
2Cr(OH), + (NH,)2Cr,0, - 3H,0 + (NH,)2Cr0, + Cr,0, - C10,
HIn
3(NH,)2Cr,0, - 3(NH,)2Cr0, + Cr,0, - C1O, + 30

B pesynsrate xumuueckmx MpeBpalleHHd nopn AeifcTBueM cBeTa M
TIEPEXOA IIECTHBAIEHTHOTO XPOMA B TPEXBAJIEHTHBIN B KONMMPOBATIHHOM
ClIoe 00pa3yeTcss MOHOXPOMAT, TMAPAT OKHCH Xpoma ¥ Kuciopoa. I'mapar
OKHCH XpOMa BCTYMaeT BO B3aUMOAECHCTBME ¢ U3GBITKOM 6uxpomara,
B pesyibrate oOpa3syerTcs CIOXHBIA OKMCEN XpoMa — XpOMHUXpoMaT
CI'203 . CrO;

Hanee nayr BTopu4HbIe NpoLecch, nporekaliuHe 6e3 neiicTBUA cBeTa,
WIH TIPOMCXONMT TEMHOBAsl Deakiusl, KOFAA CJOXHbBIE OKUCIBL Xxpoma
(xpoMuXpoMarThl) B3aMMOIEUCTBYIOT ¢ 3a4yGINBAEMBIM KOJLIOMIOM.

B pesynbrare B3aumoneiictsus XPOMHUXPOMATOB C 331y61HBaeMbIM KOJI-
JIOMIIOM YBETHYMBAETCS €ro rHApodoGHOCTL M yMeHbLUAeTCs ruapodis-
HocTb. Crnoit 3amy6ieHHoro Kotonna, npuoOGperast rHapo¢po6HOCTD,
XOpOLIO TOITOLIAET XHPHBIE KMCIOTbI B MEYATHOI Kpacke. IIpoucxoaur
AuDYy3U XUPHBIX KMCIOT BILIOTh A0 nosepxHocTH GopMHOro Marepuana
(yem Gonblue 3any6nuBaHue, TeM Gomblle MOMJIOIIEHHE XUPHBIX KUC/IOT).

Konupoansusiit cioit moxer 3any0nMBaThCsl CO BpeMeHEM W 0Oe3
ACHCTBUSA CBeTa (T. €. MPOMCXOAUT TEMHOBOE AyGnenue). TeMHoBoe nyGie-
HUe OGBACHsAETCA AyOALUMM NeiCTBHEM XPOMOBOI KHCIOTBI:

(NH,),Cr,0, = (NH,),Cr0, + Cr0,

ABieHne TEeMHOBOTO AyGNeHHs HE MO3BOJISET 3abnaroBpeMEHHO HaHO-
CHTb KONHUPOBAIbHbIE COM Ha (HopMHbIA MaTepuar. OHo OTPHLATENILHO
BIIMACT HA IPOLECC MPOSBIEHHSA M YCTONYHBOCTD MEYETAIOLMX U npoGen-
HBIX 3/IEMEHTOB GOPMHOrO MaTepuana.

TonmuuHa KoNUPOBANLHOTO CIIOSA, HATNYHE aMMHaKa, KoJIM4ecTBO GUX-
POMAaTa aMMOHMUsI, KHCJIOTBI, BOIbl, KOJHYECTBA CBETA M T. [. BAMSIOT Ha
CBETOUYBCTBUTEJIbHOCTD KOMMPOBATLHOTO CJIOS i TUPAXEYCTOMYMBOCTD T1e-
YaTHEIX dopM.

KonupoBanne na xuHoHamasupax. Konuposanue neyardeix dopm Ha
XHHOHAHA3HAAX B KAPTOM3NAHUHU NIPUMEHSIIOT Ha GOPMHOM Marepuae aByx
BUIIOB:

1) Ha wMdosaHHOM ATIOMUHUH;

2) Ha CTaNbHBIX GMMETALTMYECKHX TIACTHHAX,
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B cocTaB KONMMpOBAIbHOTO PacTBOpa BXOAAT AMA30COCANHEHNA Kiacca
OPTOXWHOHIMA3UIOB MOJl HOMEPAMH BBINYCKAEMBIX IIPOJYKTOB Nei1,27u
30, KOTOpBIE MOTYT MPUMEHATBCA KaK OTAENBHO, TaK ¥ B CMEIICHHH 1pyT
C IPYrOM.

TTon neiicTBMeM cBeTa KOMMPOBAIBHBIE CIOM HA XHHOHAMA3NAAX pas-
NAraloTCs, POAYKTHI MX PAAIOKEHHs YAISIOT paCTBOPAMH wenoyeit. [1pu
W3rOTOBJEHMH MOHOMETA/LIMYECKHMX MeYaTHbIX GOpM MPHUMEHAIOT AHAro-
3MTUBB, 2 MPU H3TOTOBNEHUH OUMETAITMYECKUX — HETaTHBDI. B cocras
KOMHPOBATBHOTO PACTBOPA, KPOME CBETOYYBCTBUTE/IbHBIX XHHOH/WA3HUIIOB,
BXOJIAT IUIEHKOOOpa3yiolue CMOJIbI, KOTOPbIe NMPeayNpeXaaoT KpHCTaLII-
3a1MI0 XHHOHANA3MAA U 06/IeryaloT yAAIEHHE C I1aCTHHDI Pa3ioKHBLIETOCA
Tox AeiiCTBMEM CBETA KOTIMPOBAIBHOIO CIOS.

BbeneHne CMOJIBI TTOBBILLAET KHCIOTOYCTOMYHBOCTL HEPA3IOXKMBLIETr0-
csl TION AeHiCTBMEM CBETA KOMMPOBANLHOTO ciost. OGbIMHO BBOMAT DaKenu-
TOBBIi JIaK WIM MOMUBUHUIOYTHPAID.

Hyixe mpuBeIeHB! OCHOBHbIE JaHHBIE O COCTABE KOMUPOBANBHOIO pac-
TBOpA.

Kouuposanbmsiii cloit

Xusonmuasun NeNe 11 1 30 B cootHowennnt 1: 1, % . . . . . . . 4
HoponauHasi cMONA, % . . .« « o o e e e e e e 5..10
MonusuuuabyTpaib, % . . . . .« « o o o o oo e 2
PactBoputens, %
STHALEIUIOBOMBA . « « o o o o o o v e e e e e e e ~75...80
AVMATIAGOPMAMHUIL . - . o o o o o e o o e e e e e e ~75...80
IIpossasiomuit pacTeop
Harpuit pocOpHOKHCbIA TpeX3aMelieHH I, % . . . . . . . . . 4
THMHEPHH, % . . .« o o o o e e 30
BODa, % . o e e e e e e e e 66

KonupoBanbHbiil pacTBOpP HAHOCUTCS HA TUIACTHHY B LEeHTpUbYyTE NpH
ckopocTH BpaleHus 120 06/mMuH. Boicyuinpanue cios 10 MuH npu
¢ = 45...50° C. OcBeleHHOCTh Ha nopepxHocTH crexia 16 000...18 000 k.
Bpemsa 3Kcrno3uiu 4 MUH.

B pe3y/isTaTe KOMMPOBaHHs HA MEYATAIOWMX JIEMEHTAX OCTAeTCs He-
pPACTBOPSIIOLMIICS B 1UEJOYHOM PACTBOPE KOMHPOBAIBHBINA cnoii. Ha stoM
cioe 1 o6pasyioTcsl neyaTalolue IeMEeHThL.

BhIcoKMe TIoKAa3aTen GU3NKO-XHMHYECKMX ¥ MEXAHWYECKUX CBOWCTB
KOMHMPOBAIBHOTO CJI0A ¢ XMHOHAMA3MIAMHU U MOAMBHHUIOYTHPAJIEM M03BO-
JIMJIM W3TOTABIUBATh NIPEABAPUTENILHO OYYBCTBAECHHBIE MIACTHHBL HA JJICK-
TPOXUMHMYECKH 3ePHEHOH MOBEPXHOCTH ATIOMHHMU. KonupoBaibHblE CIIOH
¢ XHHOHIMA3UAAMM MMEIOT CYyLIECTBEHHbIE MOJOXUTENbHbIE KauecTBa 110
CPAaBHEHUIO C IPYTHMH KOMUPOBAILHBIMH CIOSMU! 3a671aroBpeMEHHOE
OYYBCTBJIEHMUE [UIACTHH, IOArOTOBKA NPEBAPHUTE/IbHO O4YBCTBICHHBIX I/Ia-
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CTUH, TO3BOJAIOINAS H30NMPOBATh KONHPOBAIBHOE OTAENEHHE OT IPYTHX
y4acTkoB Lexa. [11acTHHbI XopollIo IPOTUBOCTOST XHMHYECKOl obpabotke
U 00JIANAIOT XOPOUINMH 3NEKTPON3OIALMOHHBIMH CBOMCTEAMM. Tpynoem-
KOCTb M3roToBNeHUA cokpaliaercs Ha 30 %. OTMeyaercst xopolas anre-
3Ms CJI0A TIOBEPXHOCTH MeTaUld. 3aKOHYMJIACh pa3paboTKa YCTaHOBKM
®CJITIO3, B KoTOpOil HaHeceHye KOIHPOBAILHOTO C/IOSl Ha 3epHEHHbIe
TIJIACTHHBI OCYIUECTBIISIETCS B 3/1EKTPOCTATUYECKOM TIOJIE IMOJ BBHICOKHUM
HanpsKEHHEM. BTO CO31aCT 3KOHOMMYHOCTb PacXona ACPOTOCTOSILIETO
KOﬂPIpOI;aJIbHOFO CJ1051, IOTEPA KOTOPOrO IIPH LEHTPHPYTHPOBAHUH NOCTH-
raet 40 %.

8.2.4. Texnonoruyeckan XapaKTePHCTHKA KONHPOBAJILHOIO
obopynoBauus Kaprorpagmueckoro Npou3BOACTBA

OcHoBHEIM 0GopynoBaHKEM, HCIOIb3YeMBIM B KOMHPOBAIBHBIX MpO-
Lieccax, ABIAIOTCA YCTPOKCTBA IS HAHECEHMS! KOIMPOBAIBHOTO CJIof Ha
(OpMHbIIt MATEPHAN U €r0 IKCTIOHUPOBAHMS.

sl HaHeCeHHsT KOMMPOBATBHOTO CIOS B o ceTHOM NeYaTH NPUMEHSIOT
LUeHTpUYTH. OHK GBIBAIOT TOPH3OHTATBHEIMH H BepTUKaNBHBIMHK. Yucro
0060pOTOB KPECTOBHHbI LEHTPHGYTH KojiebaeTcs B npeaenax 40...80 06/MuH.
Or ckopocty BpameHus IEHTPHUYTH M TEMINEPAaTyphl Harpesa BHYTpH
KOXyXa 3aBUCHUT TOJIIMHA KOMUPOBAIBHOTO C/l0sA. TOpH30OHTATbHBIE LIEHT-
pHdyru yrobHee B SKCIUTyaTauy (HO 3aHMMAIOT GOMbILE MecTa), 3KOHO-
MHUYHee, O0ECTeyMBAalOT JAyYllee KaYecTBO HAHECEHUS KOITHPOBAJIbHOTO
cnosl.

I1pu KOMpPOBaHNH NMONB3YIOTCS KOMMPOBANLHBIMH paMaMu ¥ KOIHUpo-
BIbHBIMH LiKadamu. Haubonee pacnipocTpaHeHs! THeBMATHYECKHE KOMMU-
poBabHbIE paMbl pasMepoM 120 x 150 cm. Konrakt Mexay auanosutusamu
¥ ILTACTHHOM ocyllecTRiIseTCs Giaronapsi BakyyMmy, CO3/1aBAEMOMY MEXY
CTEKTIOM Dambl U PE3UHOBBIM KOBPMKOM ITyT€M OTKAYMBAHUSA Bo3Jyxa
HacocoM. bopTa koBpuKa NpeABapUTENLHO IPUXUMAIOT K CTEKI1y TUTAaHKaMHU
€ MEXaHUYECKUMM 3aKUMAMH.

[HeBMaTHYecKue KoMMpPOBATBHBIE pamsl ObiBaroT ¢ 1) nepesopaynsa-
IOUIEH PaMoit U 2) MOXHMMAIOLLMMCS CTEKIIOM.

B xapToM3gaHuM IpeanmoOYMTAaOT MCHONB3OBATH BTOPO# BHUI KOMNHpO-
BalbHBIX paM BBMAY OONBILOTO pasMepa IMOKMX (DOPMHBIX TIACTMH M
Gorbiroro hopMara CKJIEEHHOTO MOHTAXKA HUANO3NTHBOB, KOTOPLIH NOJKEH
OBITh HanoXeH Ha hOPMHYIO IUIACTHHY B CTPOro oInpeneneHHoOM MecTe.
OcBeluenue B KOMMPOBATBHBIX NPOLECCAX OCYILECTB/IIIOT TpeXdasHbie
LyroBbie (POHAPH MJIM OCBETHTENLHEIE YCTAHOBKK. OHM JOJIKHbI YIOBNET-
BOPATH CAEAYIOLUHM YCIOBUSIM:

CO31aBaTh HOCTATOYHO GOJIBLUYIO CHITY CBETA VIS TIOJY4eHUs] HA CBETO-
HYBCTBUTC/IbHOM CJTo€ HeoOXOOMMOro ooToOXMMHYECKOro addexra npu
BbICOKOM MPOM3BOANTENBHOCTHU TIPOLECCa;
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PaBHOMEPHO OCBELUATbH OPUTHHAT,

He JoNycKarb KojebaHus cBeTa BO Bpems 3KCMO3ULUH;

He ¢031aBaTh G0JMbIHOrO TEMIOBOrO U3TYUCHHUS]

GBITH 3KOHOMMYHBIMU, MPOCTHIMK B IKCILIYaTalKH.

MoHTaXHble CTOMbI TpeaHa3HAueHbl Ui TIPOU3BOACTBA MOHTAXEMH
IMATIO3MTUBOB Ha MpPO3payHyio HenedopMUpYIOLYIOCs OCHOBY, NIPOBEPKH
COBMeLLEHHS] MOHTAXE INANO3UTUBOB BCEX NEMEHTOB CONEPXAHU#A T€0-
rpadM4ecKoil KapThl, 3KOHOMHOTO HCTIO/B3OBAHUA Kaprorpaduyeckoi 6y-
Mary fpy IeyaTd THPaXa, HAHECEHWs METOK sl Pa3pe3Ku THpaxa Ha
oTIeIbHbIE HOMEHKIIATYPhI KapT C y4eTOM pa3MepoB nx noneil. MOHTaXHbIH!
WM npocBeTHBLA cTon 140 x 185 cM ¢ npo3payHbIM Pa3MedEHHbIM CTEKJIOM
(151 TOYHOTO PACTIONOXEHUS OTAC/BHBIX THANO3UTHBOB BHYTPH MOHTAXA)
YCTAaHABANBAETCS B TOPU3OHTANBHOM IMOJIOXKECHUH. CHuU3y CTEKJIO NOACBe-
unBaeTcs JIAMIIAMM IHEBHOTO CBETa, CBEPXY MO CTEKIY NepeABUraloTcs 1IBE
B3aUMOTIEPIIEHANKY/IAPHbIE HAMpPaBJIAIOUINE, cHabXeHHbIE MUKPOCKOMHYE-
CKUMH JIyTIaMH. '

Huxe npuBoauTcs TEXHONOrHYECKas CXeMa U31aHu reorpapyeckux
KapT (Ha MpuMepe W3daHUs Tonorpapuyecknx Kapt 1:10 000, 1: 100 000
MaciuTaboB B 1LECTb KPAacoK).

Bce MOHTaXK 6e3 UCKITIOYEHUsI He MOHTUPYIOTCS Ha JIMIIKYI0 npo3pa4-
HYIO OCHOBY, @ MOHTUPYIOTCS MPH MOMOLLM CKPEMNOK Ha BUHHMIIPOSE. Taxue
MOHTZXHM OONANaloT NMPeUMYILECTBAMU Mepe] MOHTaXaMH Ha JIMMKO# oc-
HOBE: JIYLIIE COXPAHSIOT CBOM Pa3Mepbl, MOBBILLIACTCA NPOU3BOAUTENLHOCTD
33 cyeT IOIrOTOBKM JMIKOi ocHoBb. KpoMme Toro, YMcToTa MOHTaxeil He
HapylaeTcsl, HET CMMaHUs MOHTaxXell npyu XpaHEeHUH.

8.2.5. TexHONOrHYECKAs CXEM3 M3JAHMS reorpagpuyeckux Kapr
B INECTb KPacoK (L1eCTh HOMEHKNATYP Ha tdbopme)

Iaubi: auano3utussl Cos. K.I. +¢/r, P. i+ ¢/n, Ll + oru. KB.,
I + HeorH. k8. 3akaswl [-101, 102, 105, 120, 121, B-70 (puc. 8.3).

TepBEIMH Ha MPO3PAYHYIO OCHOBY C XKENATUHOBBIM MOKPLITUEM (unu
6€3 MOKpbITHS) MOHTHDYIOTCS COBMELUEHHBIE NMAMO3UTHUBBI C YHETOM Kia-
MAaHA W JUHMI pa3pe3Ku Tupaxa no meTkam. MeTKHM CTaBATCsl Ha NOJiAX
KapToyeK MOHTAXA € TAKUM PACYETOM, YTOGBI THPAX MOXHO 6bU10 NOpe3aTh
T10 TpeM BHYTPEHHUM JIMHMAM M YTOObI MO/ KAPTOUEK NpU ITOM 6bUIH HE
MeHee 5 MM U He Gomee 10 MM. MeTKM CTaBATCS TOJbKO H2 MOHTAXE
[OVIaNO3UTHBOB KOHTYpA.

MoHTaX OCYLIECTBASAETCS B CAeyIOLel ocae10BaTeIbHOCTH. ITo nep-
BHYHOMY MOHTAXY COBMELLEHHBIX INANO3UTHBOB NOAPE3AI0TCA M0/ ECTH
KapToyek nuano3utisoB K 1 MOHTHPYIOTCA NIOA MUKPOCKOMUYECKO# JIynon
(xpect B Kpect). CkiienBaioTesl KapToyKH Apyr ¢ ApyroM [OJIUBUHUJIOBBIM
KJeeM 3apaHee Hape3aHHBIMH BHHMIPO3HbIMHU NPAMOYroNbHUKAMHU-CKpeTl-
kamu (cM. kaprouku [-101 u 102).
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Puc . 8.3. MoHTax 1Mano3uTHBOB N0 COBMELUCHHOI cXeMe

Mo cosmeleHHOMY MOHTaXyY MOHTHUpYIOTCS nocieaoBartenbHo I+ C/T
1 P. Jlasiee no MoHTaXy AMano3MTUBOB KOHTYypa MOHTHPYIOTCSI MOHTAXH
J+c/n, Ul + orH. kB. u J1 + HeorH. KB. MoHTaxu HPOBEPAIOTCS U NpU-
HIUMAIOTCS] MACTEPOM MOATOTOBUTENBHOTO LIEXA.

8.2.6. Tlevarn THpaxeii reorpadueckux Kaprt

B xapTousparesbckoM MpoM3BONCTBE meyaTh THPaXeH KapT sABisercsd
KOHEYHBIM, 3aKJIIOYUTEBHBIM U HanboJiee OTBETCTBEHHBIM STANOM 061Lei]
MHOTOCTENEHHO! paboThl HAall CO3NAHHMEM KAapT «OT MOJA O TOTOBOIO
MoIUrpapMYecKoro NPOU3BELEHHS».

OCHOBHBIM NPOLIECCOM B H3NAHUH KAPT SBJISAETCS H3TOTOBJIEHUE TTeYaT-
HbIX hopM.

Ileyars THpaxeil B KapTOM3IATELCKOM MPOU3BOJICTBE OCYHIECTBISETCS
Ha O(CETHBIX [IBYX-, YETHIPEX-, IECTHKPACOYHBIX TMCTOBBIX MalIyHax. dro
O3HAYaer, 4TO 32 OJMH NMPOTOH Ha OGymary meyaraercs ise, YEeThIpe WK
cpasy uecTb Kpacok. CylHocTb odceTHOro crocoba neyaTi cocTouT B TOM,
4TO NPAMOE KPAaCcOYHOE H300PAXEHHE C 1eYaTHOI HOPMBI IEPEHOCHTCS Ha
pe3nHoBoe (0 CETHOE) MONOTHO TIEYATHOTO UWIMHIpPA B 06paTHOM M306pa-
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KEHHH, 4 3aTeM C IeYaTHOrO LIMNMHAPA fiepefaeTcs Ha OyMary yxe BnpaMoM
N30GpaKEHMH, T. €. OCYLIECTBIsAETCA TI0CKad nevarb, Korna HaHeCeHHBIH
PHUCYHOK HAXONMTCSl B OIHOM TIOCKOCTH € GYMXHBIM MOJIOTHOM. Ilpn
TIEYaTH THpPaXa PYKOBOICTBYIOTCS KPAacOYHO npoGoit (mpoobpasoM Oyny-
11eil KapThi), ansGoMoM 0Gpa3iios KapTorpaguuecKux Kpacox u 3akas-Ha-
psUIOM Ha neyath Tupaxa. [To kpacoyHoit npoGe NPOBEPAIOT NPABUTLHOCTD
nonGopa KpacoK M MX HAachILEHHOCTb. ANbGOM 06pa3sioB KpacoK CIyXUT
1S NOTIOMHUTENBHOIO KOHTPOJIA NPaBUIbHOCTH NPMMEHEHHMS KPacok NpH
[eYaTH THPaXa. ,

PaspelueHue Ha neyaTh KaXaoro KpacKonporoxa 1aer [JIABHBII TEXHO-
JIOT KapTOU3ATENbCKOro NMPOU3BOACTBA.

TTepen neyaTbio THPaXa MPOXOAAT NPEABAPUTE/IbHYIO IOATOTOBKY CaMK
IeyaTHbIE MAIUMHEL, Kaprorpaduyeckas 6ymara 1 Kaprorpapuyeckue cuH-
TeTuyecKue Kpacky. 3abnaroBpeMeHHO 3aroTaB/IuBacTCs JOTIONHUTEABHBIA
KOMIUIEKT reyaTHbBIX GopM B 3aBUCHMMOCTH OT BEIMYMHDBI THPAXa, TaK KaK
Kaxnas neyarHas ¢opma B polecce NevyaTy U3HalnBaeTcs U CTaHOBHUTCA
HernpuroaHoit. OGBIYHO TMPAXEYCTOHYNBOCTD neyarHoi GopMbi COCTaBIACT
no HopMe okomo 100...150 Tbic OTTMCKOB (3TO 3aBMCHT OT 60J1BIIOTO
KOMIUIeKca npu4nH). TIpOM3BOAMTENBHOCTD MEYaTHBIX MALIUH COCTABIIAET
5...7 THIC NUCTONPOTOHOB B Yac.

MoaroToBka meYaTHbiX MaumH. [ToaroroBka neyaTHelX MAIIMH 3aKII0-
yaercs BO BHEIIHEM NpoGHAaKTUHECKOM OCMOTPE OCHOBHBIX y3/10B Me4aT-
HOI MalUMHBI, UX CMa3Ke, 3aMeHe Pe3HHOBLIX NOJIOTEH, B MOIrOTOBKE
AeKels, CMbIBKE KPAacOYHBIX annaparos, 3aMeHE HaKaTHBIX M KpacOUHLIX
BAJMKOB, @ TaKXe B MPOBEACHUH onepauuif, NPeAyCMOTPEHHbIX UHCTPYK~
uusimi. TIpy 5TOM MOTYT NPOBOAMTBCS MAIblid, CPeAHUii U KanUTaabHBIA
PEMOHTHI MEYaTHBIX MAILIUH B COOTBETCTBUH C ITAHOM NPERYNPEANTENBHBIX
PEMOHTOB.

oaroToeka odcernoit Gymaru. Bymara Ha KapTorpagpuueckue npei-
NPUATUS MOCTYMAeT B PYJOHAaX WIHPOTOH 60, 72, 74, 93 cM U Maccoi
350...500 kr, rpammoBocTbio 60...100 r/m. B 3aBucumocty oT copra bymarn
ee BOCTIPMUMYMUBOCTb K BJIarOHAChILLEHHOCTH WM K NEPEChIXaHUIO pasin-
Ha. HenpemeHHBIM ycnoBueM s odeeTHoi bymary, MOATOTOBNEHHOM AMst
neyary, SIBIAETCS €€ PABHOBECHOCTb C TEMIEPaTypoit M BARXHOCTBIO
neyarHoro uexa. JUIst BHIMOJIHEHHs 3TOro ycioBus Gymara npoXoauT npo-
Hecc akKIuMaTu3auny. MHaye 6ymara pasofaxupaercss B OyMaronposo-
ISIAX HWIMHApAX, MOSBISIOTCA CKIaaku, HEPOBHOCTH, nedopMaLiy.
JIncrbt 6yMary ¢ TpyAoM IPOXOMAT Yepe3 y3JIbl MaliyH, TIOXO0 MOAXOLAT K
3axBaTaM M MapKaM-CTUIKHUBATEISM, NIPOMCXOMAT YacTble OCTAHOBKM Ma-
IUMH, CpbIBbl OyMarM M HEPaBHOMEPHOCTH HACBHILIEHHOCTH KpacKaMi,
HecoBMelleHHs Kpacok. OdceTHas Gymara rocie pasMOTKH €€ B pyJIoHaX
U pe3KH Ha ¢raT aKKIMMATH3UPYETCS Ha NOABECHOM KOHBeiiepe-akKIMMa-
TH3aTOpE B LiEXe B TeyeHue 36 4. 3areM OHa I0J/DKHA 6bITh CJIOXEHA B CTOMBI
Mo 5 — 6 THIC U B CTOIAX OTJEXAaThCH B TEYEHUE CYTOK.

Bymara nocsie akKIMMaTH3aLMK T0pe3aeTcst o BCeM HEThIPEM CTOPO-
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P uc . 8.4. Cxema nevaru TMpaxa

HaM Ha Oymarope3albHOM MalliHe U OCODEHHO CO CTOPOHBI KJanaHa u
OOKOBBIX cTaKuBarenei. PacxoxineHue ayaroHanei B Hape3aHHbIX IUCTax
He IO/DKHO npeBbilaTh | MM. Cuer Gymaru B cTonax NpPOBOLUTCS ABYMS
CYETYHKAMU, KOTOpble ¢ OBOMX TOPLOB CTOMbl OTCUMTLIBAIOT JMCTHI B
konuyectBe mo 100 unu 500 M mpoknanbiBaloT 3aknagkamu. flocne okoH-
YaHUs cyeTa OyMaru B CTOINAx U ee NpUEMKH MeYaTHbIMU Gpuragamu- oHa
MIOCTYNAEeT A MeYaTH THPaxXa.

Kaptorpaduueckue Kpacku noabuparoTcst B KOJIOPUCTHUECKOM OTHE-
JeHUH cormacHo anbbomaM oOpasuoB KapTorpapUyeckuX KpacoK WIH
Kpaco4yHoH npobe, MmepeTUpaioTcst B KpackoTepkax OoJbLIMMU NapTHSIMH,
Pa3sBOAATCA COOTBETCTBYIOLUMMH 0MdaMK U MacjiaMKu COINIACHO YTBEPXK-
JeHHbIM peuentaM. TonbKo Mocie TAKOH MOATOTOBKU KPACKM CUUTAIOTCH
MIPMTOAHBIMH LIS M€YaTH U BbLIAIOTCS MEevaTHBIM Opuranam.

Ileuars reorpaguueckMx KapT Ha KapTorpaduueckux npeanpusTUsX, B
OTIMYME OT IeyaTH Ha MOAUTpPadUyecKUX MPELNpUsTHSIX, IIPOBOLUTCS
HeckonbKo MHaue. Tak, ecnu noaurpadudeckue npennpusiTus HauYMHAIOT
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T1e4arh NEpBOro NporoHa o06sA3aTeLHO CO CBETIbIX KpacoK (KejTas, opaH-
XKeBas, KpacHast) ¥ 3T0 0OecrneyuBaeT YHCTOTY KPACOK MOCHEMYIOLLMX
NIPOTOHOB, TO KapTorpagpuueckue NPeanpUsTHS B NIEPBYIO OYEPENb YUUTBI-
BAIOT CTPOroe COBMELLEHHE 3/IEMEHTOB KapThl, NIeYaTaeMbIX Pa3HBIMH Kpa-
CKaMM, ¥ BO BTOPYIO oOuepedb MPEXYCMAaTPUBAIOT YUCTOTY KPAcCOK.
Hanpumep, nmepBbiM NpOroHOM Ha MEYATHBIX MAUIMHAaX CTAaBSIT YEPHYIO
KpacKy KOHTYpa (IyHKTHp Jieca, JIMHENHHbIE IEMEHTHI JOpOr, KBapTaoB,
HAIMUCH, YCJIOBHBIE 3HAKM M T. A.) M MaJEBYI0 WJIM OPAHXEBYIO KPacKy
KBAapTaJIOB LIOCCENHHBIX, YIYYLIEHHBIX [PYHTOBBIX l0por. BropsiM niporoHoM
TeYaraloT CHHIOI KpacKy rMAporpauu M KOPUYHEBYIO KpacKy peibeda,
TPETBMM NPOrOHOM — 3€JIEHYIO KPAacKy NOYBEHHO-PACTUTENLHOTO TOKPOBA
M OpaHXeBYI0 (NMajeByl0) 3aIMBKY KBapTaios. IIpu 3ToM nepen meyarsio
THpaXa, HaMeyas! NOpSAOK ITPOTOHOB, PACCMAaTPUBAIOT CIOXHOCTD 3alM-
BOYHBIX 37I€EMEHTOB, MX BENMYHMHY M PacnojioxXeHHe Ha reyaTHoil dbopme
(puc. 8.4). ‘

Bo Bpemst meyatn THpax NOLCOPTHPOBBIBAETCS HA TOAHbIA THPAX M
MAalIMHHEIA Opax.

ToxHslit THpaxX nepenaercst B 6yMarope3anbHOE OTAECHHE Ha paspesKy
THpaXa MO METKaM Ha OTIeNbHblE HOMEHKIaTyphl (kaprouku). Ilocne
Pa3pe3Ku THpaXa Ha KapTOYKHU KaXHass HOMEHKIATypa NMpOCYHMTHIBAETCS.
Ipu cxomuMocTi pesynbTaToB cyeTa BcEX KAPTOYEK THUPAX MEpEdaeTcs B
CYETHO-COPTUPOBOYHBIN LIeX, Ill€ CYETYMKU-KOHTPONEPH! OTCOPTHPOBLIBA-
10T €T0 Ha TOAHBI THPaX  6pak. I'ofHble MUCTBI THPAXa NPOCYUTHIBAIOTCS
Y MEpEeBA3BIBAIOTCA LINaratoM B nayku no 500 JMcToB, YNaKkoBHIBAIOTCS B
Gymary-kpadt, onnoMGHpYIOTCs M CAAIOTCS Ha CKIIAX FOTOBOM MPOYKLMH.

Ha sToM arane sakanHuMBaeTCst MHOTOKpaTHas AEATENLHOCTb PARTHYHBIX
CNIELMATMCTOB B J€NI€ CO3JaHUs reorpadH4ecKuX Kapr.

9. OCHOBHBIE CBEIEHU Y]
N3 UCTOPHUU I'EOTPA®HUYECKON KAPTHI

9.1. Kaprorpapnueckue pucyHKH mepBoGBLITHBIX HAPOJIOB.
OcHoBHbIC CBelleHUA M3 HCTOPHH KapTorpaduu

CospeMeHHas reorpaduyeckasi Kapra Kak KYJBTYPHO-UCTOPHYECKOE
SIBJICHUE MPOLLIIA 3HAYUTENBHBIA ¥ TPYAHBIN NYTb, HAUUHAS C TPUMHTUBHBIX
KapTorpau4ecKux pUCYHKOB IO COBPEMEHHBIX KapT. McTouHMKaMu s
U3y4EHHs KapTorpaguu CIyXaT COXpaHMBLINECS OT NpOLLTBIX BEKOB Kap-
TorpaduyecKue NpousBeneHus, reorpaduyeckne paGoThl M PaITUYHBIE
TTUCbMEHHBIE NMAMATHUKH apXUBOB U MY3€EB.

Passutie xaprorpaduu onpenensiercs npexie Bcero NoTpeGHOCTAMM
MaTEpHAIBHOM XU3HU obuiecTBa. BHOBb Bo3HMKalolMe NOTPEGHOCTH 06-
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Puc.9.1. [nan oxotHH4bero yroapsi, u306paxeHHEIN Ha cepeSpsiHoli Base
(I1I B. mo H. 3.), o6HapyxeHHo# y r. Maiikona (a) u Kapra 3emau Mronemes (6)



HIeCTBAa MOPOXZAIOT HEOOXOAMMOCTb CO3JAHMS HOBBIX reorpaduyecKux
KapT U B CBA3M C 3THM CTaBAT Nepe Teopueit Kaprorpaduu onpeneieHHble
npo0OieMbl, BbLIIBUIaeMble HEMOCPEACTBEHHO HAlEH peabHON XU3HBIO.

HauGonee apesHue u3 Kaprorpagpuyeckux H3o0paxeHHil co3iaHbl B
Basunonuu u Erunte B 111—1 Thicsiueneruun no Haueit apbl. CBou nepBble
HAYYHBbIe OCHOBaHUs KapTorpadus nonyyuna B [JpesHeit ['periuu, rae 6bIIH
co3aaHbl reorpaduyecKure KapThl, YYUTHIBAIOLIME LWIAPOO6pa3sHOCTb 3EMIIH.
3HamenuToe «Pykososactso no reorpadun Knasnus ITronemes» (11 B.) 6pu10
IO CYLUECTBY PYKOBOACTBOM K cocTasjieHHIO KapT. OHO BKIIOYIO KapTy
Mupa 1 16 KapT KpynHBIX NOApa3feneHuit 3eMiu.

3a MHOTO ThICAYENETHH A0 Halleil 3pbl YENOBEK YXKE XOpoiuo 3HaI
OKPYXaIOHIyI0 ero MECTHOCTb M YMeN M300pas3uTh €€ Ha Mecke WM Kope
nepesa. Jlo Hallero BpeMEHHM COXPaHWJIOCh ONHO M3 CaMbIX IPEBHEMIUIMX
n3obpaxeHnit oxoTHuubsero yroabs CepepHoro Kaskasa. W3obpaxenue
6bUIO BHIFPABUPOBAHO HA cepeGpe oKomo 5 Thic. JeT Hazan. Ha puc. 9.1, a
M300paXeHOo 03epo M BMANAIOlIMe B Hero peku. TyT Xe MOoKa3aHbl 3BEPH,
KOTOpble OOMTAIH B Te JajieKue BpeMeHa Ha cKitoHax Kaskasckux rop uiM
JOJTUHAX.

DTOT UeHHEeHIUNI NaMATHUK KYAbTYPhI APEBHHX XUTeNel Haluel cTpa-
Hbl ObUI HaiJIeH YYeHBIMH TIpH TEOJNIOTMYECKHX PpACKONMKAX ONHOro U3
KypraHoB Ha Gepery p. KyGanu y r. Maiikona. '

IlepBoGbiTHOOOMMHHBIA cTpoii. [IpuMKUTHBHBIE KapTorpagpuyecKue pu-
CYHKH Y HapOJ10B, KOTOPBIE 110 BPEMEHHU UX OTKPLITUS U1K U3YYEHUS CTOSUIH
Ha HH3KHX CTYMEHsAX OOLIECTBEHHOro pa3BUTHUSA, ObUIM BHIOJIHEHBI Ha
JepeBe, Kope, CNYXWIH MHIEHCKUM IeMeHaM K 3ackuMocam CesepHoit
AMEPHKH [UI YIOBJIETBOPEHHsA X NOTpeOHOCTEH, BOZHUKAIOLWMX U3 yCIo-
BUst OOLLUEro Tpyaa JIIOALIH, — U YKa3aHUsl nyTeil KoueBoK, MECT OXOTH U
T. 4. [lpeBHeifiune KaprorpadpuyecKue H300paxKeHUsl, KOTOpble YHeneny 10
HALLEro BpeMeHH, rpuHamiexat Hapoaam JpesHero Bocroka (BaBuioHuy,
Erunta) u Kuras.

Pabosnagenbueckuii crpoii. [Tpu pabosnanensueckoM cTpoe B aHTUYHOM
MUpe KapTorpaduyeckue U300paxXeHUs! JOCTUIIM HAaUBBICILETO Pa3BUTHS.
Hayuribie ucroku kaprorpaduy 6epyT Hauano B aHTHYHOI I'peunn. I'pexu
YCTAaHOBMIIHM HIApooOpasHOCTh 3eMIH, BIYHCAWIM ee pa3Mephl (BparocdeH,
276—194 r. 1o H. 3.). MMu ObuTH npeUtoXeHs! NepBble Kaprorpaduueckue
MIPOEKLHH ¥ BBeIEHbI CETKH MepHAMaHOB W mapauieneil. OHM SBUIUCH
CO3[aTeJISIMU TIEPBBIX reorpadU4ecKUX KapT, MOCTPOSHHBIX HEMOCPEACT-
BEHHO C y4YeTOM luapoobpasHocTd 3eMin.

Yxe ucropuk I'eponor (oxono 484—425 rr. 10 H. 3.) MHCAT 0 MHOXECTBE
n306paxeHuit o6uTaeMoit 3eMIM, HO CBOEro 3eHUTA aHTUYHast KapTorpadus
nocriarna B pynax Knasnus ronemesn (80—168 rr. no H. 3.) (puc. 9.1, 6).
Knapauit Ilronemeit mourd Ha 14 croneTuil mpegonpelnenuyl pasBUTHE
Kaprorpadpuueckoil HayKu.

IroseMeit BUmeN TAaBHYIO 3amavy reorpaduu B KapTorpaguyeckoM
u3obpaxeHuu 3eman. OH pazpaboTan ¥ yaayHO NPUMEHUNT Ha IMPaKTUKE
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[IBE HOBbIE€ MPOGIIMM — MPOCTYI0 KOHMYECKYI0O M TCEBAOKOHMYECKYIO,
COXPaHHMBILYIO CopTHOLIeHHe Turoinaneit. Kapra uMeer rpanycHyio cetky.

ITToneMeit BByy rpafycHyIo CeTKy, 4ToObI 6oJee MpaBHIbHO H306pa3uTh
rapoo6pasHyio fopMy 3emiu. B ipeBHeM MUpe U B OCIIENYIOLIHE CTONETUS
(mo XV B.) HMKTO He COCTAaBMJI JIyyllieil KapTel MUpa, yeM Iltosmemei.

KapTel lIKpoko Mcnons3oBaTUCh B [IpeBHeM PyiMe s HYXI IpakT-
4ecKOW AeATENbHOCTH, YNOBIETBOPEHMs] BOEHHBIX ¥ AAMHHUCTPATHBHBIX
norpe6bHocTedl. Bypiy cocraBneHs! nepBbie NOPOXHbIE KAPTHI. DKOHOMHUYE-
cKasl, a TaloKe ogUTHYECKAs XH3Hb PvMa BO MHOTOM 3aBHCeNia OT TpaHc-
NOPTHBIX CBA3€l C YNAJIEHHBIMH NPOBHHUMAMM M COTNpELETbHBIMU
crpanamu. CeTb Jopor rokpbiBaia BiageHus PuMmckoit ummepuu. Joporu
TILATEIbHO U3MEPSITIACH, U BRIMYCKATHCh HX JAHHBIE B CITEIIHABHBIX KapTax.
Wurepec npencrapisier PuMckasi opoxHasi KapTa, H3BECTHAs TIOA HA3Ba-
nueM [eldTuHrepoBoii Tabauubl. OHAa UMeeT BUJ CBEPTKA JUIHHOM OKOJIO
7 cM npu wHpuie B 1/3 M. Takoit cBepHyTOit B PYIOH KapToii yrnob6Hee
NOJIb30BaThCH B MYTH.

Cpennne Bexa. Kpusuc aHTuyHOro pabGoBnajiesIbuecKoro CTpos, ycu-
muswdicsa B III—IV BB. o H. 3., HEM36€XHO IOBJNEK 332 coBoil ynamoK
aHTUYHOM KynbTypHl. Ilocne cMeHBI paGoBnanenpueckoro obuecrsa ¢eo-
JTbHBIM NTOTPEOHOCTH B reorpaduueckux Kaprax 8 Espone crana HUYTOX-
Hoii. [Ipu rocriogcrBe HATYpPaIBHOTO XO03siicTBa (beoHaabHble BAANEHUSA
NPENCTABISUIN coboil HeGOoJbIIMe 3AMKHYTHIE TOCYAapCTBa, MOYTH JIMILEH-
HBIE CBSI3W C BHEIIHUM MUpoM. LlepKoBb BCTYIMIIA B XECTOKYIO 60prby c
HAyYHBIMU TIPENCTaBIEHUSIMU O CTPOSHHUH U MPOUCXOXaeHuH Mupa. Hayka
OblIa MOCTaBIEHAa Ha CIyXOy XpUcCTHAHCKoi wepkBH. Ha jonroe Bpems
OCHOBHBIM BUAOM KapTorpadu4ecKoi MpoAYyKIIUN CTAHOBATCSA «MOHACTBIp-
CKUE KapThl», UCXOAMBIIME M3 MPeICTARIEHUS O 3eMie KaK O IIOCKOM
IOycKe. DTH KapThl CBUAETENLCTBYIOT 00 ynanke Kaprorpaduy B cpeiHeBe-
KoBoil Espore. bonplueil yacTbl0 OHM COCTAB/ISUIHCH B MOHACTHIPSAX KakK
WLTIOCTPAlIMM K GOTOCJIOBCKMM COYHMHEHHSIM H TEOPHAM U JIHIIb B CAMOM
riybokoi ¢opMe rnepeaBany U3BECTHBINH B CpeAHEBEKOBbe MUP. MEICIB O
11apooOPA3HOCTH 3eMIIN CUUTANIACH «EPETHYECKOI» M CTPOro Mpec/enoBa-
JIach UEPKOBBIO.

[pencrasneHue o 3emie nonyymio copepieHHo haHracTuueckue dpop-
mbl. B VI B. Bu3aHTHilcKmit Kynenr — MoHax Kocsma MHaukomtos uzo6pa-
3us 3emiio B dopMe npAMOyroiabHUKa. OBLIMPHBIE H MOTYYHE FOCYIapCcTBa
cpenHeBeKOBbst — Apabeknit Xxanudar 1 Kurait 6bUTH cTpaHaMH ¢ BBICOKOM
reorpacdu4ecKoil KyIETYpo#, HO KapThl, CO3MAHHBIE TaM, CYLIECTBEHHO He
BJIMSUTA Ha MOC/ENYIOLiee pa3BUTHE MUPOBOI KapTrorpadum.

Onoxa Bo3poxnenna. CoseplieHCTBOBaHME M OBICTpOe pa3BUTHE Kap-
torpaduu B EBpone cBg3aHo ¢ snoxoit Bospoxaenus (XIV—XVI BB.),
T. €. CO BpeMeHEeM 3apOXICHHS TaM KaNMHTATMCTHYECKUX OTHOLUEHUH.
Passurie Toprosan mexay BocrokoM 1 3amagoM cnocoGeTBOBATO TOTBEMY
MopemnasaHusi B CpeanseMHoM 1 UepHoM Mopsix. IlorpeGosanycs noco6us
U1l OPMEHTHPOBAHUA ONU3 OeperoB U B OTKPBITOM Mope. UMM siBMIMCH
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Puc.9.2. Nopronnad Yeproro mops

KOMIAc ¥ MOPCKHE HAaBUraLiHOHHBIE KapThl — <«[OPTOIIAHBI», 3aMeYaTe/ib-
HbI€ N0 AETAIBHOCTH U TIPABHILHOCTH M300paxeHus: 6eperos. TUITMYHBIC
nopronnanel (puc. 9.2) He WMeNH B CBOEil OCHOBE KapTorpaduyeckue
npoexiiud. BMecTo MepunuaHoB W napaieNed MOPTOILIAH MOKphIBAIA
«[1ayTHHAa» KOMMNACHbIX THHUHA. OHH YepTHIMCh Ha TeprameHTe (M3roToB-
JIEHHOM M3 KOXH XMHBOTHBIX), YTO M 06ecleyuBaIO UX ILOJITOBEYHOCTb.

TpoManHoe BIMSHUE Ha Pa3BUTHE KapTorpadpuu oKasanto KpynHeiiee
KyabpTypHoe cobbiTe XV B.— uM300pereHME KHUIONEyaTaHus, BCaen 3a
KOTOpBIM B NPAKTUKY BOLIM IpaBUpOBaHMe U meyataHue Kapt. B cneun-
. @71bHBIX KapTorpaguMuecKuX MacTepCcKUX AECATKH YEPTEXHHKOB KOMUPOBa-
7y KapThl or pyku. CaMoit paHHeii neyaTHO KapToii cuMTaloT Kapty Mupa
B sTumosnoruu Mcunopa us Cesunbu (560—636 rr.).

Vxe B XII B. Poccus crana npeppaluaTbcsi B KPYIIHOE K MOrydee
MHOrOHaUMOHAIbHOE rocyaapcTBo. YToObl 3HATH BCIO CTpaHy, ee penbed,
pasMepbl, a TAKXe M IpaHMULbl, Ha1o ObTo UMETh noapobHyo Kapty. C
3TOrO BpeMEHHM BeAyT HAYaI0 CHCTeMaTUYeCK1E KapTorpagpuueckue CheMKH
CYLIH.

Bo Bropoii nonosuxe XVI B. Opl1a cocTaBieHa KapTa Mo Ha3BaHUEM
«bonbuioit yeprex». Hu nepsble, HU nocheayolme 3K3eMisipol «bonb-
LLIOTO YepTexXar, K COXANEHUIO, HE COXPAHUIIMCh 0O HAILUX OHEH. Yueneno
JIMUb NpuioxeHue K Kapte — «KHura K bonsluoMy yeprexy».
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Puc.93. Yeprex Beex cubupekinx FOPO/IOB H 3eMeh, CO-
crasneHHbIA C.Y. PeMe30BRIM ¢ ChIHOBbSMY B 1698 r.

JATUCh B cHOUMpCK 1
ropoga U Mocksy. T ax
B BOEBOACKHX KaHLUE IS
PHAX COCTaBISAIHCE O6.
IHe KapThl CIpaH bl
Pycckoe mnpasutenscr-
BO, 33U HTEPECOBAHH O¢
B MOJAYYEHHUHU XOpoLles;
KapThl HOBBIX 3eMeNk, B
1696 r. uamano Yxaz o
COCTaB/IEHUHU  HOBOH
KapTbl CUOHDPU «caMbIM
1006pbIM  MacTepcrsom,
a GonbiLoit Beel CubH-
PH YepTeEX clemTh B
BBILIMHY TpexX apiuMH,
NonepeK YeTblpex ap-
UIHH>.

3TO OTBETCTBEHHOE
nopy4yeHHe OBLIO BbI-
NOJIHEHO MO PYKOBOJ -
CTBOM XHTENA cubupc-
Koro r. Tobonbcka Ce-
MeHa YnbsiHoBuYz Pe-
ME30Ba, BBIAAIOLLUETOCS]
yueHoro-reorpadga roro
BpeMeHHU. BaxHeiurmii
tpyn C. PeMmesosa —
pyKonucHas Yeprex-
Hag kHHra Cubupu
(1701) — nepseiit pyc-
CKHA reorpaduyeckuii
Atnac u3 23 xapt Gob-
woro ¢opmara, nopa-
Xaer obuaHeM U ge-
TaIbHOCTBIO CBeACHU I
(puc. 9.3).

B XVII 8. Aurms u
®panumsa cranu campl-
MH GONIBIUMMHU U paiBU-
TBIMU  FOCYHNApCTBAMH
3ananHoit  EBponpi.
Bouta yupexnena Axa-
JeMHUsI Hayk.

B Poccun nepsast nonosuna XVIII s. Obina o3HameHoBaHa rpaHano3-
HBIMHU [UIs1 TOFO BpEMEHH reorpaduyecKumu MCCIEN0BAHNSIMU U KapTolpa-
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CTUMYJIOM K TOABEMY kaprorpaduu ObUTH BETMKH:

orkpbitTHs (XV—XVI BB.), KOTOpBIE NPUBETH K HECIIBIX:

MOpeTLIaBaHus, KONOHW3ALUUK 3EMEIb, TOPTOBIH. Y Mot
JIOHW3ATOpOB, TOPrOBLIEB BO3pOCHa NoTpeGHOCT B 11paB
yeckMX Kaprax. Kapra nomy4aer BceoO1iee pU3HaH1e 1

MMeyaTaHue KapT pasBepTHIBAETCA BO BTOpO# monoBuHe X

duyeckux MaHyhakrypax. [lepBoHayanpHo (BTOpas IO.
nepsasi MOJIOBUHA

XVI B.) Kaprorpadus npouseTaia B 61
roponax Wramuu u Fepmanuu; Bo BTOpOH 110,

nosuHe XVI
HoeBpoOmneiicKoi kaprorpaduu nepemeluaerca B Hunepnai

[TanbMa IepBEeHCTBA CPENH CPEHEBEKOBbIX Kaprorpagx

dnamanauy lepapay Mepxkaropy (1512—1594 rr.). Ero cna
B reorpaduyecKux OTKPHITHSAX M CO3MAHMM ABYX Kaprorpa

nssemenuit: 1) Bonbutoit Kaptel Mupa (1569), Ha KoTO

BriepBbIE PUMEHUT PABHOYTONBHYIO LMIMHIPUECKYIO Tnpc

HIWI ee 3HaueHne U yaobcrsa st MoperuIaBaTesiei; 2) Kanuri
(mepBast 4acTb €ro BbilllIa B 1585 r.; Bropast 4actb — B 1
Mepxkaropa MpeacTaB/st coboii gBIeHUE HOBOTO MOPAIKA,
JUIMHHOrO HayyHOTO TBOPYECTBA.

[Mocne 6ypXya3Hoi peBOJIOUMY KOHIA XVI B. B Hunet
KapTorpaduyeckoi 1eATETbHOCTH niepeMecTiIcs B AMCTepI:
ku Mepkaropa — cHavana Xonauit, a 3ateM SHCOH U |
Biiay — M3IaBAIM B AMCTEpIaMe CBON arnacel. B 60-x romax .
Bnay, nedyaraBLiMiics MapajuieibHO Ha TATH SI3BIKAX, PaA3POCC
yaty ToMoB. Ero xapTel OTAHYAINCDH Xopollleil YUTaeMOCTBIO.

Passutue kaprorpadgun B XVI M XVII BB. oka3ajioch
o6s3aHHbBIM YacTHol nHULMaTuse. Ha aToM ¢doHe ocobeHHO I
HO Pa3BUTHE PYCCKOM kaprorpaduu. Co BpeMeHU 3apOXIEH
MpUCYLIH JBE 3aMe4aTebHBIC yepThl: PeATbHBIN, «IIONIEBOI
MCXOIHBIX MATEPUANIOB ¥ TOCYAapCTBEHHAs HAMpPaBIEHHOCTD K
yecKOji HesTeNbHOCTU. VI3TOTOBIEHME KApThl — «4epTeXa» T
rOCYJApPCTBEHHBIMU LIEHTPATbHBIMU YYpEXIECHUAMM - M OCYIL
CUJIAMM CIIYXHBBIX JIIOJIEH B PE3YNIBTATE HENOoCPEACTBEHHOTO O3H
¢ MECTHOCTBIO. YXe B NepBOii OJIOBUHE XV1 B. B PoccuilcKoM I
HA OCHOBE TEpEllCH HACENEHHBIX MYHKTOB, MEXEBBIX U ha
yepTeXed M JOPOXKHUKOB 930t

W3roTOBJIEHA ToapobHas CBOL
KoTOpasi NMOCHYXHIa UCTOYHHUKOM IS COCTABICHUS n 1y6m
py6exxoM psiia KapT Poccun XVI B. B uacTHOCTH, Kapra 1542 T.

JleHHas Mo MarepuaiaM, BbIBE3EHHBIM M3 MoOCKBBI PycCKUM B

WpanoM JIsukuM, 6b01a onyGIMKoBaHa Antonuem Bupom B Jat
Mpucoeaunenne Cubupu u ee X035iiCTBEHHOE OCBOEHHE 1

COIMPOBOXAMINCH BbIIAIOLIUMHUCAH reorpad;mqecmMn OTKPBITUSIMY

Hbl€ PYCCKHUE Ka3aKu-3eMJIETIPOXOALBI 1 ITPpOMBILICHHUKHU HE .

gaprorpadamy, HO MM HEM3MEHHO MOpY4aloch COCTaBJISITh PO
yepTEXN HOBOOTKPHITHIX M/IM MOCEIUEHHBIX 3EMEJB. DTH YepTexRY
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dbrdeckUMH paboTaMu. BTH MCCIEMOBAHUA COCTABIAIN OJIHO M3 YCJIOBMA
YCTIELIHOTO OCYIIECTBNEHUs TIETPOBCKMX Ipeobpa3oBaHUil W peuleHUs
BHEIUHUX MOMUTHYECKMX 3amady. Hosere 3amayn Henb3st ObUIO PELINTH
cTapbeiMU cpeacTBaMu. [Ipexie Bcero GBIIM HeOOXOAMMEI 00YYeHHEIe Kaj-
pol. Briepsele B ucropuu Iletp I ocyiuecTsnsger rocynapcTBeHHYIO IMOArO-
TOBKY CBEMILMUKOB — «T€OJE3UCTOB», NepBOHAYANIbHO B MOCKOBCKOIA
MaTeMaTHKO-HaBUIaLIKOH LIKose, a 3ateM B CaHkr-Ilerepbyprckoit Mop-
cKoif akanemMuu. Ha cbeMKkax Haxoauioch 34 reones3ucra, a Imosxe ux 0nuio
yxe 111 venosek. CbeMKH BBIMOJHAMUCH [0 ye3laM. Ye3OHble KapThl
NOCTYNIU OT F€ONE3UCTOB B CEHaT.

[MepBeiit MonHBI ATnac cTpaHsl — 3HAMEHUTHIR «ATiac Poccuitckuii»
(1745) 6p11 nonroTOBNEH K yuacTHH JleoHapaa Dittepa B AKageMUH HayK.

C umeHeM Benukoro pycckoro yueHoro M.B. JlomoHocosa cBs3aH
HOBBIN Iepuol pa3BUTUA pyccKoil Kaprorpaduu. CuuTtas «nomnpabieHUe
Poccuiickoro ataca» BakHe#1ueit 3agayeit I'eorpaduyeckoro renapramMmeH-
ta, M.B. JloMoHOCOB yzenun MHoOro Tpyza 1 3a60T IOArOTOBKE U O0yYEHHIO
pyccKux KaprorpagoB 1 reoJe3ucToB, cOopy cBeleHUil, HEOOXOAUMBIX AJIs
Hay4yHO oGocHOBaHHoOro coctabieHUs KapT. K koHuy XVIII B. B reorpadu-
YECKOM AenapraMeHTe OblIo U3naHo cBhile 250 pa3TuyHBIX KapT.

B XIX B. cocTaBieHreM HOBBIX KapT Pycckoro rocynapcrsa 3aHUMANOChH
BOGHHOE BeAOMCTBO. bruto yupexzaeHo [emo kapr, B Koropoe 1o Ykasy
IMaBma I Bce yupexmeHus M BEIOMCTBA IOJDKHBI ObLTY Mepeaarbh KapThl U
TUIAHBL.

B 1812 r. Jeno 6bwio nepenMeHoBaHO B BoeHHo-romnorpagpuyeckoe
nero, xotopoe B 1801—1804 rr. cosnano xapty Poccuiickoit uMmepun Ha
114 aucrax. B 1822 r. 6611 06pasoBaH Kopnyc BoeHHbIX Tonorpados (KBT)
M OCHOBaHO BoeHHo-Tonorpaduyeckoe yumuile. Heobxonumyio actpoHo-
MMYECKYIO NPaKTHKY oGHULEepbl KOpNyca NPoXomiu cHavana npy PuHckom
yHUBepcuTeTe, a ¢ 1839 r.— npu [Nynkosckoif acTpoHoMuYecKoil obceppa-
TOPUHU.

B 1839 r. mon pykosozctsoM Tonorpada I1lyGepra KBT nanan gecaru-
BEPCTHYI0 Kapty 3anagHoil Poccuu Ha 60 nucrax. CnenyroumM tpyaoM KBT
ObLTO co3aHue BbLIawoLIeiicst oblereorpadudeckoii «CnennansHoi necs-
TuBepcTHOI KapThl EBponeiickoit Poccum» (1875) Ha 145 nucrax.

B 70-x romax XIX B. pycckue KapTorpadbl NPHCTYIIMJIM K 3aMEHE
yCTapeBLIUX KapT HOBBIMU. Cpemy HOBBIX KapT, COCTaBIEHHLIX HA reone-
3MYECKOH OCHOBE, 0c0B0€E MECTO NPUHAIEXKUT TPeXBepcTHOI Kapre EBpo-
neickoit Poccuu.

Bo Bropoti nonosune XIX B. B Poccuu Ha xaprax macuiratos 1 : 21 000—
1 : 84 000 BMecTO WITPUXOBOTO M300pAXKEHUS pebeda HAYAIH TIPUMEHSATD
CIoco0 ropU30oHTANEH.

Bonbluoe 3HaueHne npuobpeno teMaTnyeckoe KaprorpadupoBaHUE U
TEMaTHYeCcKHe KapThl PasIuYHOIO cofepXaHus. B 4ncio ux Bxoasat paGoTsl
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B.B. Jloky4yaesa no moYyseHHOMY KaprorpadupoBaHHIO Ha OCHOBe paspa-
0oTaHHON UM reHeTHYeCKo# KiacchgpUKaly MoyB.

IuncoMmerpuyeckast Kapra A.A. TUIO MOMTyYMIa BEICOKOE MPU3HAHUE
U obecreynia npaBUIbHOE NIPEACTAB/IeH)e O CTPOEHHNH pefbeda Ha obHp-
Hoit Tepputopiu EBpomneiickoit Poccuu.

Pa6ors! shinaloierocs reorpada XIX B. I.II. CemeHoBa-Tan-laH-
CKOro peliuayd MHOTHe 3amayd B OOJacTH CO3JaHUS KapT HaceleHHs M
9KOHOMUKH.

Tnasuylo posnp B pasputuu Kaprorpaduu XIX B. ceirpamo Pycckoe
reorpapuyeckoe obmectBo (1845). DxcnenMUUH, OPraHU3OBAHHBIE MM,
JIOCTABJISAIM LIEHHBIE KapTorpaduyueckne U ONMUCATEAbHBIE MATEPUATHL ISt
COCTaBJIEHUSA KapT.

Kaprorpagnsa 10BOEHHOIO H NOCJIEBOEHHOro BpeMend. B nocnepesoiio-
LIHOHHOE BpeM# nepejl Kaprorpado-reone3ndyeckoi cyx60i cTpaHbl BeTana
MCKJIIOYUTENIBHO CJIOXKHAs M OTBETCTBEHHas 3ajmava. Kaprorpaduuyeckas
HU3Y4EHHOCTh OblTa HEJOCTaTO4HOM W HepapHoMepHoi. IlonpoGHble u
TOYHBIE KApThl MMEIUCh TOJBKO Ha MOrpaHUyHble paiioHel Poccun, Ha
BHYTPEHHHUE PAHOHBI — yCTapeBlINe WM cpefHeMaclITabHEIe KapThl, CO-
CTaBleHHbIE B CTAPBIX PYCCKUX Mepax (BEpCTHI).

3amada cocToaa B NMPOBEJEHUH ChEMOK U COCTABIEHHH COBPEMEHHBIX
M TOYHBIX KAapT Ha BCIO TEPPUTOPUIO CTPAHBI JUIS UCCIENOBAHUS U paLlMoO-
H&TbHOI'O HUCIIOJIB30BAHMS NPUPONHBIX PECYPCOB, pa3MeLIEHUs! MPOU3BO/-
cTBa M 0OOPOHBI CTPAHBLI.

C 1923 r. Bce TonorpaduyecKue KapTel CTPaHbl U3AAIOTCA B CTaHAApT-
HBIX METPUYECKKX MaciuTabax, B eIMHOI cucTeMe pasrpaguKyu U HOMEHK-
JIATyphl, NPOEKIUH, B TUIOCKOH CHCTEME KOOPAWHAT U YCIOBHBIX 3HAKOB.

YceuneHHo BHeIPAOTCd MeTOABI aspocdoToTonorpachHyeckoi CHeMKH.
B Hauvane 40-X rooB 3aBeplUAIOTCH H3MEPEHMS M BEIYUCIUTENBHbIE pabOTHI
3TUIICOMAA [T TEPPUTOPHH cTpaHbl. [IpoBeneHE! KccnenoBaHUs 110 TEO-
puu Kaprorpaduyeckux npoekuuii (B.B. Kaspaiickuii, ®.H. Kpacosckui,
T.[A. Canmanosa, M. . ConoBbeB U Ap.), U3NaHbI KaNUTATbHBIE reorpadu-
yeckye atinackl CCCP 1 Mupa, 1IKOXBHbIE ariachl U WKONbHBIE CTEHHbIE
KapThi JUTA PA3INYHBIX IIKOJBHBIX KypcoB reorpaduu.

Bo Bpemsa Bemukoit OrteyecTBeHHOI BofiHbI pabora MO CO3MAHUIO
ronorpagpuUyecKuX KapT I (pPOHT2 W HyXI HApOIHOrO XO3dHCTBA He
OCTAHOBHJIACh, @ HAO0OPOT, HECMOTPA HU HA KaKUe JINILEHUS, YCUIWIACh.

B nocneBoeHHBI niepyon nepen Kaprorpdao-reone3ndeckoii ciayxo6oi
CTpaHbl BCTAMM TpYOHEHIINe 3amayyl 1o OOHOBJIEHHIO TomorpaguIecKUx
KapT ¥ BOCCTAHOBJIEHHUIO TOCYJAPCTBEHHOM reoe3ndecKoll onopHo# cerT,
a TaKXe 10 CO3MaHHUIO KapT KPYIMHOro Maclutaba Ha MHTEHCUBHO pa3BHBa-
foll[uecs paioHHI.

OrpoMHast pojib B PEIIEHUH 3THX CIOXHBIX 3a1a4 NIPUHAUIEXHUT a3po-
dorocreMke. Ee ocHoBaTeIaMy IBUIKUCH TaKUeE BBIAAOIMECS YUYeHBIE, KaK
I'.B. Pomanosckuit, M.M. Pycunos, ®.B. Ipo6eies, A.H. JlobaHos u np.

Pe3ysTaToM OrpoMHO# pabGoTHl ABMIOCH 3aBepLIeHHE KapTorpagupo-
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BaHus B 1956 r. B MacwuTa6e 1 : 100 000 Tepputopuu cTpaHsl, a B 1989 r.—
cosnanue kaprhl 1 : 25 000.

Ha ocHoBe co3faHHbIX KpYMHOMACINTAOHBIX KapT COCTABJIEHBI KapThl
fosiee MEJIKAX MaciuTaboB. DTO MpeXIe Bcero KapTel CIPaBOYHOIo ATiaca
MUPa, KOTOPBIE IO COAEPXXAHUIO M COBEPLIEHCTBY H300paXXeHUs AAI0T IPKOe
npelCcTaBieHHe o Tonorpadhuyeckoif mMoBepXHOCTH 3eMJIH B LIENIOM.

B o6snacru reMatnyeckoro kaprorpachHpoBaHHs CO3AaHbI MHOTOMACHI-
TabHble KapThl: 1) reofioruyeckast, NOYBeHHAs U MHIICOMETPHYECKAsT KapThl
B MacturatGe 1 : 2 500 000 ¢ uzobpaxeHHEM CYLIM ¥ MOpsi; 2) CEpHsI CTEHHBIX
kapt B MacwTtade 1 : 4 000 000, npenHasHayeHHas 11st MHCTUTYTOB (reosio-
ryMyeckasl, TeKTOHW4ecKas, reoMoposoruyeckas u xp.). Cieayer oTMETUTD,
YTO CO3JAHUE 3THX KapT CBA3aHO ¢ UMEHEM OCHOBATENS 3KOHOMUYECKOI!
kaprorpaduu H.H. Bapanckum (1881-1963).

B mociieBoeHHbIH NepHOn IIHPOKO BHEAPSAETCSA KOMIUIEKCHOE KapTo-
rpadvpoBaHie NyTeM CO3JAHUS CepHi B3aMMOCBSI3aHHBIX TEMATHYECKUX
KapT, AAIOUIMX IIyGOKYI0 MHGMOPMALHIO TeppUTOPUU. DTO OTHOCHUTCH K
VITOMSIHYTOM CEPUM CTEHHBIX TeMaTHYeCKHX KapT B Maciutad 1 : 4 000 000
u TeorpaduueckoMy atTiacy Juid yYuresieil cpeqHei mKOMNHI.

BaxxHoe MecTO B KOMIUIEKCHOM KapTorpadupoBaHUU 3aHUMAIOT Tpex-
ToMHBIIiT Mopckoii ariac, ¢usnko-reorpaduyeckuit amac mupa (1964),
TPeXTOMHBIA aTiac okeaHoB (1974—1981) u MHOro4McreHHbIE ATIACHI
pecnyGIuK, Kpaes U obiacTeil, KOTopble Jal0T pasHOCTOPOHHEE NpeacTaB-
JleHHe O IIpUpoje, HaceJeHWH, SKOHOMHKE M KYJBTYpe OlpelesieHHOM
TEPPUTOPHH.

OnHUM K3 OCHOBHBIX HampaBiieHHW# KapTrorpacuu B MOCAEBOCHHBIN
nepuoJ SBWIOCh MAaCCOBOE M3IaHUE IIKONBHBIX KapT U amiacoB (ariac no
akoHoMuyeckoii reorpaduu CCCP, artnac ucropuu CCCP).

Ycnexy, JOCTUTHYTBIE Kaprorpadueit, CBI3aHBI ¢ pa3BUTHEM TEOPETH-
YecKHX pa3paboToK B KapTorpaduu, CAENAHHBIX BBIIAIOLIMMHUCS YYEHBIMU-
kaprorpacdamu K.A. CanmiueBsiM, A.B. TeIpIMUHBIM U Ip.

9.2. 3azayn H OCHOBHbIC HANPABJICHUSA PA3BHTHA
0TeYeCTBEHHOI KapTorpaguu

Pa3sutue yenoBeueckoro ob1IeCTBA HEPA3PBIBHO CBI3aHO € PELIEHHEM
HApORHOXO3SMCTBEHHBIX 3a0a4. McKimoueHeM He sIBISETCSA pasBUTUE OTe-
yecTBEHHO Kaprorpaduy, KOTopas pellaeT MOCTOSHHO BOZHUKAIOLIUE U
JOJrOBpeMEHHBIE 3alayH, BEIIBUTaeMule OOLIECTBEHHBIM Pa3BUTHEM.

3angauy pa3BUTHUA OTEUECTBEHHON KapTorpathui pazIuyHbL

HETPEPHIBHOE M TOCTOSIHHOE obeciieueHne HOBBIMH, TOUHBIMU COBpE-
MEHHBIMU KapTorpadbuyecKUMy MaTepyaiaMH HapoORHOTO XO3siicTBa, Ha-
Y4HO-UCCIIEIOBATENBCKOM NEATENHOCTH, KYIbTypHhI;
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O0HOBJIEHUE YCTAPEeBIUIUX KapT HA PETHOHBI C MHTEHCUBHBIMH H3MeHe-
HUSIME J€NACTBUTEIBHOCTH;

CO3[IaHME HOBBIX TEMAaTHYECKMX U CTIEHUATBHBIX KapT, pa3sBUTHE KOM-
TUIEKCHOTO KapTorpahuyeckKoro MeTola HCCIeIOBaHMM, TeMaTHYeCKOro
Kaprorpa¢hpupoBaHus, CBA3aHHBIX ¢ OCBOEHHEM KocMoca, MupoBoro okea-
Ha, ¢ kaprorpadUpoBaHNEM APYTHX TUIAHET;

UCHIOIB30BAHNE HOCTHXEHHI CMEXHBIX reorpacmyeckux HayK, mare-
MaTU4YecKO# CTAaTUCTHKM, aBTOMAaTU3UPOBAHHBIX cucTeM WHbopMauuu u
BBIUUCITUTEBHON TEXHUKH;

WCMOJTb30BaHUE MEPBOKJIACCHOM KapTorpaduyeckoit U mnomurpaduye-
CKOIf TEXHUKH U TEXHOJOTMH B U3JAHWH KapT;

pa3paboTka HOBBIX BUAOB HAaKOIICHUS] U XpaHEHUst UHGOOPMATUBHBIX
JNAHHBIX.

TMpokoMMeHTHpYyeM KpaTKo NepeyrcieHHele HanpasieHus. [loctosHHO
BO3PACTAIOT NMOTPeGHOCTH HAPOMHOTO XO3fiicTBA B KpYyMHOMAaclITabHbIX
reorpaduyeckux Kaprax. BCmOMHUM HelaBHEE IPOILJIOE COCTOSIHUE Kap-
torpadgpuyeckoil u3ydeHHOCTH crpaHsl. B 1923 r. obecneyeHHOCTb TEppU-
TOPUK cTpaHbl Kapramu Macuira6a 1: 100 000 cocraBasna 23 %, ee
co3naHue ObLJIO 3aKOHYEHO TONBKO B 1956 T.

Tonorpaduueckoit Kaproit Maciurada 1 : 50 000 Teppuropus 6bIBLIETO
CCCP 6buta noHocThlO obecriedeHa B 1989 r.

B HacTostiiee BpeMsi peliaeTcs BOMpoc O CO3MaHMU KapThl MacluTtada
1:25000, a Bmocnencreuu ¥ Maciuta6a 1: 10 000 w1 Tepputopuu Beei
CTpaHBHI.

Takum o6pa3oM, rpobrema Tonorpadrueckoil U3y4EeHHOCTU CTPAHEI HE
paspelieHa a0 cux mop. PeunreHune 3T0oi mpoGneMbl CTaHOBUTCS Oosee
CITOXHOM MU3-32a psila OObEKTUBHBIX NPUYHH.

Hanpumep, i Toro 4tobb! TEPPUTOPHUIO CTPAHEI 6€3 MOPCKMX IpO-
CTPAHCTB MOKPbITh KAPTaMH B OJHOM 3K3EMIUIApE U B CEMM CTAHAAPTHBIX
maciuTabax, notpebyercst 1,8 MiH Kapt. D10 cocranser 80 M° JOpOrocTo-
siieit kaprorpaduyeckoit Oymaru, rjiaBHBIM KOMIIOHEHTOM KOTOpOW SIBJIsI~
ercs enb. B TO Xe BpeMst cpeqHUil Tupax KapT 25...50 ThIc. 3K3eMIULSIPOB.
Borpoc 3aMeHBI GyMarn Ha CHHTETMYECKME MATEpUANBl MPAaKTUYECKU HE
paspelieH.

Hapsny ¢ coznaHueM TonorpaduiyecKuxX KapT paliloHOB, He obecIIeueH-
HBIX COBpeMEHHBIMH ChEMKAMU, CYILECTBYeT Npobiema 0OHOBIEHUS ycTa-
peBuiux kapT. CpeiHsas HOpMa «KM3HM» KapT B 3aBUCMMOCTH OT
WHTEHCHUBHOCTH N3MEHEHUI MeCTHOCTH cocTaBisiet 4...7 net. Pelnedue ston
3agayu TpeGyeT TPOEKpaTHOTO YBeMMYeHMs Kaprorpadudeckux pabor. B
pesyJsibTaTe OCHOBHAs 334aya BOCIIPOU3BOJCTBA KapT 0 YPOBHSA MOTPEGHO-
CTH COBPEMEHHOCTHU B CBSI3H ¢ 3KOHOMHYECKON HECTaOUIBHOCTBIO OCTANACh
NpaKTUYECKN He pas3pelleHHOM.

KocMmuyeckast kaprorpadusi, aapo¢oToCheMKa, BEICOKAasA HHXEHEPHO-
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TEXHUYECKAs BOOPYXEHHOCTh KapTorpaprIecKux MOApasAcIeHU HE MOTYT
pEIUUTh NpodaeMy KapTorpadpuueckoil H3y4eHHOCTH CTPaHbI.

OnHako M3bICKMBAIOTCA BO3MOXHOCTH, IEPECMATPHBAIOTCS OTIECIBHEIE
KOHUEILNH B3IJII0B, BBIAEIAIOTCS IVIaBHbie HanpaBJeHUs Pa3sBUTHA Kap-
torpadpuu. Tak, B mepByl0 odyepedb HA BAXHbIE HAPOINOXO3SHCTBEHHBIE
06BeKTHl CO3Jal0TCsA KapThl Maciutabos 1: 5 000—1 : 25 000, 6e3 koTopbIx
HEBO3MOXHA JEATE/IBHOCTh MHXEHEPHO-TEXHUYECKUX CIIELUATUCTOB, I€0-
JIOTOB, TIOYBOBEJOB, CEJLCKOXO3SICTBEHHBIX NPEATIPUATHIA 32 CYET BTOPO-
CTETIEHHBIX.

CneayiolMM BaXHbIM HallpaBleHHEM sIBJIsieTCd CO3aHUE IJIAHOB o-
POIOB B KpynHbIX Macurabax (1 : 5 000—1: 10 000) sBuzy pacryuieit ypba-
HU3ALHH HaceJIEeHHUs, POCTa KPYIHBIX HACENEHHBIX NMYHKTOB, OPONCKOIO
X035 CcTBA.

OCHOBHOI KapToil AJIsi SKOHOMUYECKHX paifloHOB CTPaHbl CTajla KapTa
macmuTa6a 1 : 25 000 gis rmmaHUpOBaHUsl, CTPOUTEBCTBA M SKCIUTyaTallMK
[POMBILUIEHHBIX M CEIECKOO3ICTBEHHBIX MECTOPOXIEHUA.

TemaTnyeckoe KaprorpadupoBaHie Muposoro okeaHa, KoTopoe BO3-
HHMKJIO HeJaBHoO, B Hauyane 1960-X romos, ABisieTCs] HOBBIM HaIlpaBJICHUEM,
M eMy TNpUHALIEXUT orpoMHoe Gynyiuee. Ero HeobXoAMMOCTh CBS3aHa,
MpPEXAE BCETo, C M3BICKAHMEM HOBBIX (HETPANHLIMOHHBIX) UCTOYHHUKOB
NUTaHUs, HoraTedIIMX MUHEPATBHBIX H OPTaHHYECKUX PECYPCOB, COCpeno-~
TOYEHHBIX B MODAX, 0COBEHHO MepCrHeKTHBHBIX MECTOPOXIECHUH.

BaxHeiimast ocoGeHHOCTh COBpeMeHHO KapTorpaduu — UHTEHCUBHOE
Pa3BUTHE KOMIUIEKCHOTO M OTPAac/ieBOro TeMaTHYeCKoro xaprorpagupona-
HUA A1 U3Y4EHUA TIPHPORHEIX YCJIOBUH, NPHPOAONOAB30BAHNUSA, pasMelle-
HUA M ynpaBjieHHWA HapoOHEIM Xxo3siictBoM. IlpeAnochUiKaMy ero
MOSRJIEHKA SBWIHCh HOBBbIE, TOYHEIE M pa3zHOOOpasHble TEeMaTHYECKHE
KapThbl, KOMIVIEKCHOE KapTorpadupoBaHie, HAKOIUIEHHE JOCTOBEPHOM Kap-
Torpaduyeckoit HHGOPMALIMK, 2 TAKOKE MPUBIECYECHUE INEKTPOHHO-BBIYUC-
JIUTENBHON TEXHMKH M aBTOMATHYECKMX CHUCTEM WIS KapTorpaguyecKoro
aHaNnu3a CTPYKTYPHI, B3aUMOCBSI3eil M AMHAMM KU MPUPOIHBIX M COLUANIBHBIX
SIBJICHUH.

TMpo6remMa KOMILIEKCHOTO KaprorpadMpoBaHUsl BCTAeT KaK caMas Ha-
CyLHAs ¥ BaXHeli1las MeXIyHapoaHas 3ajayda. B Hawueii ctpaHe B pellieHHH
3TOM MpoGaeMbl clieJIaHO He TaK YK MaJo.

B cBs3U ¢ UHTEHCHBHBIM OCBOEHUEM KOCMOCA MOSBUIMCH HOBLIE NYTH
pa3sBUTHA oTeyecTBeHHOU Kaprorpaduu. Co3nalorcs KapTsl U OCYLUECT~
BJIeHHS] KOCMHYECKUX ITOJIETOB, MeaKoMaciiTabHble KapThl APYIMX IUIAHET.

Mopckue KapTh npuobperaioT Bce 6obllyi0 HHPOPMaTUBHOCTD, He-
06X0NMMYIO U1 MOPETUIaBaHHS B COBPEMEHHBIX YCIOBUAX (Pa3BUTHE IOJI-
BOJHOIO MOpEIUIaBaHHUs, YBEIMYEHNE CKOPOCTEH M TIpY30NONBEMHOCTH
CYHOB, pe3y/bTaThl YEJIOBEYECKON AEATENbHOCTH M T. 1.).

Monyyenue uHbopMali B MOPCKOM lliefbde coBceM HedaBHO GBUIO
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HeBo3MOXHO. [TogBneHHe CITYTHUKOB, palMOHaBUTAlIIMOHHEIX CUCTEM, do-
TOKaMep noasoaHoro dororpagupoBaHus, BETHLIX U CIIEKTPO3OHAIBHBIX
IUIEHOK, HaKOIUIeHe UHGOPMALIMKM PEIIO 3Ty 3alayy.

EcTecTBeHHO, YTO H3TOTOBJIEHHE KapT peianeda U IeoIOTHYECKOro
CTPOECHHUSI JIOXKA OKEAHOB, CBOMCTB M JMHAMUKHU BOA, COCTaBa U pacipese-
JIEHMS] OpraHMYECKOTO MHpa o6pa3yeT HeoOXOOUMYIO MPEATOChUIKY OCBOE-
HUs 3THX pecypcoB. OcoOGeHHO NMepCEKTHBHA SKCIUTyaTalus eCTECTBEHHBIX
oorarcts 1ienbdoB, KaprorpadhHpoBaHHe KOTOPBIX pacCMaTpUBAETCH Kak
CaMOCTOATENEHAA U HEOTIOXHas nmpobjeMa u3ydeHuss MUpPOBOTrO OKeaHa.

E1ue 6os1ee 2¢hdeKTHBHO MPOHUKHOBEHHE KapTOrpachuu B KOCMUUECKHE
NPOCTPAHCTBA PANy MOyYeHUs KapT HeOecHBIX Ten: JIVHEI U TIaHeT, KapT
HoBoi1 TeMatnku. Hanpumep, Tonorpaduyeckue KapTel 1aBHo copMupo-
BaJIUChb, 3HAYUT, HA COBPEMEHHOM 3TaIe, Kasajloch Obl, ocTaeTcs UX yTou-
HSTb, OOHOBMATh, COBEPIIEHCTBOBATh. ONHAKO MOSBUIUCH KApThHl C
doTonzobpaxeHneM 3eMHON TIOBEPXHOCTU, KapThl YIPOILEHHBIE U KapTh
YCIOXHEHHBIE — 1ieieBbie. OcoOeHHO pa3HOCTOPOHHUMM CTAIU KapThl Te-
MaTHYeCKOro M KOMIUIEKCHOTO KapTorpadupoBaHus.

Cepui CbEMOK KapT TeOJIOTHYECKHX, MOYBEHHBIX, reoMopdonoruye-
CKMX, TAaHAMA(THEIX, IECHBIX, TOP(AHBIX, HCIIONB30BAHUS 3EMeNb, pa3Me-
HIEHUSA HaceJIeHUS MPOBOISTCS HE OTPAHUYEHHO, 4 KOMIUIEKCHO 110 Beeii
TEPPUTOPUH,

HeobxomuMo KaprorpadupoBaHue NPUPONHBIX YCIOBHME M y4YeT HX
BJIMSIHMI Ha CENIbCKOE X035 CTBO, TPAHCNOPT, IJIAHUPOBAHUE M CTPOUTEIb-
CTBO HACE/IEHHBIX MyHKTOB, OPTAHU3ALIMI0 SKOHOMHUKH, TPOU3BOAUTENBHEIX
CHIIL. :

Takue KOMIUIEKCHbIE TeMaTH4yecKue KapThl HMEIOT UCKIIOYMTENBHO
BaXHOE 3HaYeHUE B Maclutabe CTpaHbl, TAaK KAaK NPUTOOHBI VIS BCeX
3aMHTEPECOBAHHBIX OPraHM3alMii MPOMBILIIEHHOCTH, CENbCKOIO XO3SIACT-
Ba, HAYKH, CPABHUTENIBHO Helopord, HHbopMaTHBHEL Pa3BuTie KOMIUIEK-
CHOTo KaprorpachUpoBaHHA U B CBSI3M C STUM OTKpHIBAIOLIAsACS HayyHas
pazpaboTKa TepPUTOPHAIBHBIX NTPODJIEM OTKPHIBAIOT BO3MOXHOCTD BCECTO-
POHHE YYUTHIBATH COBOKYITHOCTD MPUPOAHBIX, SIKOHOMHYECKUX U COLIMATb-
HbIX (aKTopOB.

B Hacrosiee BpeMsi MPoOJIEMBI SKOJIOTHH, OXPaHBI MPUPONHOI cpenbl,
VyqllleHUs BO3AYUIHOM Cpebl, 3eMJIETIONb30BaHUA NPUOOpENH UCKITIOYH-
TEJBHO XHU3HEHHBIA, BAXHECHIINNA MEeXIYHAPOAHBIA XapaKTep, TaK Kak HU
OHO TOCYAapCTBO MHMpa He MOXET CaMOCTOATENBHO Pa3pelluTh 3Ty IMpo-
onemy.

TTockoneKy reorpaduyecKkue KapThl — CpeICTBA MAacCOBOTO IPUMEHE-
HUS ¥ BHEIPEHME UX B XHU3Hb MPEICTABIAET ONpeleSIEHHYIO TPYIHOCTD, B
HacTosllee BpeMsT MoBWIach HEOOXOXMMOCTb pa3paboTKu HOBOTO pasieina
KapTorpaguu — Kaprorpapuyeckoro METoa UCCIeA0BaHUs.

IMTperBopsieTcst B XU3HB W€ MATEMaTHYECKOTO MONEIUPOBAHUS Mpo-
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LECCOB COCTABJICHHUSI MHOTMX reorpacpuMyeckMx Kapr Ha OCHOBE BBOIa
aBTOMAaTHU3HUPOBAHHBIX cHcTeM, 9BM, cnyTHHUKOBOM reoae3nu, nepBoKiIac-
cHoit Kaprorpaduyeckoit U noaurpadnyeckoil TEXHHKH U TEXHOJOTHH.

IMoxaroroBka nporpamm Wisi aBBTOMaTHYECKOTO COCTaBIECHUSI KapT CIOX-
Ha, HO OHa cels on?imnmsaer, TaK KaK MOXeT ObITh MCMOJb30BaHa JUIA
COCTABJIEHUSA KapT aHAJIOTHYHOTO COIEPXKAHMS.

@ Kpartkoe onucaHue GTAENBHBIX HAMPAB/EHHI PA3BUTHA OTe4eCTBEHHOMN KapTorpaduu
CJIEAYeT 3aKOHYMTDh BHIBOAOM: Oyayluee kaprorpaduy COCTOMT B focTeNeHHOH pa3paGoTke M
HAKOILICHHH MpOrpaMM JUIS KapT BCe MOBBIILAIOIEHCS CIOXHOCTH, B MX CO34aHue Bee Goblile
BOBJIEKAIOTCsl Y4eHbIe, Kaprorpadbl H pacTyllie BOSMOXHOCTH f1porpecca.



ITPAJIOXEHMWA

MNpunoxenue 1. CINIOCOBBI H30BPAXEHMWS IIIAPOBOﬁ
ITOBEPXHOCT I/I HA TUIOCKOCTH

a) Puc. I1l. Tnobyc (@) ¥ noBepxHOCTD
raobyca, pa3pe3aHHasd No MEpHANaHAM
Ha 30HM (0)

6)
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Puc. M2, UnamHapuueckas npoekuus

Puc. I13. Kapra Mupa, nonyueHHast pacTsLkeHHeM 30H
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P u ¢ . [14. Kocast npou3BoJibHas Puc. 5. Konnseckas 1 _—
fepCreKTUBHO-ITHHAPHYECKast A POCKLHSL:
npoemm MAaBHBLIA MacwTab COXPAHACTCA MO NAPUUICNAM CeMCHUA
M_[I. ConoBbeBa:

HA MUIOM KpYyre cevyeHHs (IHHUM Hylie-
BbIX MCKAXECHHH) HMCKaXeHWil HeT. B
CTOPOHY TOMIOCOB OT JIMHMK HYNEBBIX
WCKaXeHHi qacTHele MacluTabbhl MTHMH
Gosbllle TTABHOTO, B CTOPOHY 3KBaTOpa
MeHbllle TAaBHOTO MacluTaba

P u ¢ . 116. TTonukoHn4ecKast MPOEKLHUA:

IJIaBHBI MacluTab KapThl COXPaHAETCA Ha CpeaHeM
MepuaMaHe W Blonb napanineaeil. T'panycHas cerka
NPOEKTHPYETCA Ha HECKOILKO KacaTe/ibHbiX KOHYCOB
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P u ¢ . I17. Nonepe4nas asuMyTaibHast
NpOoeKLHs

P u c . 18. NMonepeunas (@) u Kocast (6) a3UMYTaIbHbIE NPOCKUMHK:

FMaBHK MacluTab KapThl COXPAHAETCHA B TONKAX KacaHHs P (LUEHTPAibHBIX TouKax npoekumu). YacTHbie
MACIUTabBl JUTMH YBEAMMHBAIOTCH C YAWICHHEM OT ITUX TOYEK HYACBBIX HCKIKEHHI
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IMMpunoxedue 2. TIPOEKOHUH KAPT

60° 80° 80°

50°

=t

30°

60° 80° 100° 120°

Puc . I19. Tpamas paBHOMPOMeEXyToYHast N0 MepuavaHaM nipoekuusi B.B. Kaspaiickoro:
M30KOJB! Maciitaba ruowaaeit (P) M INHH Mo NapauieNisaM

SIS
PR ‘3/%
LNy

B
i,

40...‘_

PR oy © 0 2 GRS -."'-- 2°" szl
60° 80° 100° 120°

Puc . IT10. lNpamas paBHonpoMexXyTouHas Mo MepuanaHam nipoekumst B.B. Kaspaiickoro:
M30KOJIb HauBONbIWMX HCKKEHHI YIIOB (o)
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P u c . I111. [1poussonsHas
npoekuust HHUUTAnK: nsoko-
Jibl HAaUBONBIIUX HCKAXKEHHI yr-

70B (o)

60° 80°

20

80°

60° 80° 80° 650°
X ~ : 30 <
0
: 40°
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03 :
60° 80° 100°  120°

P uc . I113. [onepeuHas pasHo-
BEJIMKAs a3UMYTATbHAsA MPOeK-
LMsI: U30KOJIbI HanGosbllero 1
HaMMeHbllero Maciraba aiMH

(Au B)

100°

60°
~140°
’
td
20° P u c. I112. [pounssonsrast
npoekuns UHUHUTAuK: uzoxo-
P bl Macwitaba nnowageit (P)
0 0°
» \‘Q/
%2
120°




60° 80° 80° _60° P u ¢ . M114.Tlonepe4Hast paBHOBE-

— : MKAs a3HMYTAIbHAS NPOCKLML.
. H30KO/bl HIUOOMBIUMX HCKAKEHHM
yriaoB (o)
kL CEPAASARYY
N, TN
‘ IL 1 T
00; N &t 0180 150 120 J90 0°
Ad A1 [ ]/
sk INERRNNN/
NNNAARNRARNARLEE 7D
Goov\\\\\\&\:\ﬂ X—\—Hfzf I—Hm-/#! A0

Puc. I15. IcepnounnuHapuyeckas cuHycouanbHas npoekunst H.A. YpmaeBa: H30KObI
Maciuraba miowaaei (P)
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P uc . T116. MceBroumnmHapuyccKas cHHyconawtbHas npoekuna H.A. YpMaeBa: H30KOJIbI
HauGOMBILMX HCKAXKEHHI YIIOB (©)
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60° 60° P uc . Ti8. MMpoexuus ¢ oBabHbIMK
K QAN M30KO/IaMM: U30KOJIbI HAUGONBILIMX HC-
“LANEA NS KDKEHHH yrios ()

30 g s Ve 30°

30

60° 60°

Pu c. IT19. Homnkonuyeckas npoekunss UHHUHUTAMK: n3okoanl Maciutaba miowanei (P)
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P u c . 1120. Monukonuyeckas npoekuusi LHUUTAuK: nsoxonnl HanGoNbLINX MCKaXe-
Huil yrioB (v)



Hpunoxenue 3.TABIHUIBI
ITPOEKIIA

OITIPEAEJIEHAA

Tab6auya I11 Onpenenenve mpoexumit MAPOBBIX KAPT

Kakumu nunusamu uso- | Kak usmensercs wi- | Bo ckombko | Ckombko rpa- | HasBanue npoek-
6paxalores HAQ ITH CpeaHero Me- | pas wiuHa ay- | Aycos ayrn LHH
pHAMAHA MexXay v cpeatero | 80-if mapasure-
COCEIHUMH Napasuens- MepHaHaHa JI¥ 3aXBaThiBA-
Mepuana- | Mapannenn | wu npu ynanennn or | Mexuy aksa- | et 60-rpayc-
Hsl 3KBATOpPa TOPOM H Na- |Has Ayra 3KBa-
patensio 20° | Topa (or cpea-
MEHBLIE JUTH- Hero
HHl TAKOH Xe { MepuanaHa)
JUTHHBI YTH
MEPUAMAHA C
nonroroii 180°
Mpsivbrmu (Mpambivu | Mexay napanne-| 3t ayrn| 60°  (arn HopMmanpHas
nsivu 60 u 80° B 3 paBHbI JYTH paBHEI) |paBHOYTOJILHAaA
pa3a Oosbile, yeM LMIIHHApUYECKas
MEXIY 3KBATOPOM M npoekuuss Mep-
napawiensio 20° Karopa
[Tpambimy |Mpsameivu | Mexay napamne-{ To xe To xe HopManbuas
Jqamu 60 1 80 B 1,8 MpOU3BONLHAS
pasa OGoablue, yeMm LMAWHAPHYeC-
MEXIy 3KBaTOPOM M Kag  MpoeKuHs
napanensio 20° Ypmaesa
Kpussimu |[IpsimeiMu | Mexay napae- 9tu ayru| Ilpumep- IMpoussosns-
assMu 60 1 80° B 1,3| Moyt pasHsl | Ho 88° Hag [MceBAOLM~
pasa Gonblue, 4em JMHAPHYECKas
MeXIy 3KBaTOpoM M npoekuus LHU-
napanensto 20° UTAnK
Kpusbimu |dyramu Coxpansmiorest pas-|  [Tpumep- Tipumep- Mpoussosns-
3KCLIEHTPH- | HBIMH Ho B 1,5 pasaHo 117° Hasg TMOJMKOHMK-
YecKHX OK- YecKasi IIPoeKLIMst
pyXHOC- LITHUHUTAuK.
Teii Bapuant 1950
KpusbsiMu { Dyramu Mexay napamure-| [lMouth B| [Ipumep- [ponsposis-
3KcueHTpH-{aamu 60 u 80° B 1,2(1,4 pasa Ho 121° Hast TIOJIKKOHH-
YeCKUX OK-|pasa GoJbllle, yem yecKast pOoeKIus
PYXHOC-  [MeXAy 3KBaTopoM W IIHUHTAuK.
Teit napaensio 20° Bapuanr BCD
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Taé6auya I12. Onpepencane npoeknnii maTepuxon Espasuu, CesepHoii AMepnkn,
IOxmoii AMepukn, AQpukn H ABCTpanRH

Kakumu muaus- | Kak namensier- | Kak uaMenser- | Kak namenser- | Kakoii nu- | Hassanue npoex-
MW M306paxa- | cs AnMHA AYyTH | ¢ ANUHA AYTH | cf paccTosiHue | HHell u3o- uun
10TCSl Mapanneny | CpEAHEro Mepu- | cpeaHed mapan- | MeXxay cocedHu- | Spaxaerca
AWaHa MeXny JIeJIA MEXAy co- | MU napanens- IKBATOP
COCEAHMMM Ta- CEAHUMH MM NIpH
pamieasaMu or MepuaHaHaMu YAUIEHHUHU OT
LUEHTPa MaTepy- | TIPH YOMIEHMM | CpEJHEro Mepu-
Ka K CEBEpY M K | OT CPEAHEro Me- JIHaHA
lory pHiIHaHa
KpuspiMu,| YMeHb- YMeHb- Yeenuuu- | Kpusoit Kocas paBHO-
yBeJIMMHBAIO- | WAETCSI uaeTcst BaeTCH BeNMKas asvMy-
ILMMH  KpH- TanbHas TIpOeK-
BHU3HY npu s Jlambepra
yRAJEHUH OT
cpefiHero Me-
punMaHa
Tpamoit INomnepeunas
PaBHOBEJMKAast
a3UMYTUTbHAs
npoekuus Jlam-
Gepra
Kpusbimu,| To xe K 3anmany| MWamensier- |Kpusoii YcnosHas
6AM3KUMM K yBENUYMBAET- |CsL MaJlo U 1O~ MPOM3BONTbHAS
JyraM OKpyX- ¢, K BOCTOKY | pa3HOMY B pas- TIPOEKLIMS
HOCTei M3MEeHSeTCH|HBIX TOYKax ITHUHUTAK
Mano. Kapro-|xaprTht (anst EBpaznu)
rpagudeckas
CETKa HECUM-
METPHYHA OT-
HOCHUTENbHO
CPeiHEro Me-
pHAHaHa
Odyramu ok-{ He namensi-| He usmensi-| He namens-|[lyroit ok-| Pasnosenn-
pyxHocTeit eTcsl eTcs eTcst PYXHOCTH |Kasi ICEBAOKO-
HHUYecKasl Tpo-
exunsa bonHa
[MpsMbIMU To xe To xe To xe Mpsimoit PasHoBenu-
Kasl TCEeBAOLN-
JUHApUYECKas

npoexuust Can-
COHa
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Ta6auya I13. Onpenenenne npoexuMii KapT NOMymapmii

KaxknuMy aHHMAMH n306paxa-
10CTS TIApALIENH

Kak naMeHsoTcs MMHBL AyT
CPEHEr0 MepPUAHAaHa MEXIy CO-
CEIHUMMU HApUIENAMH U 3KBaTo-
pa MeXny CoceHUMH
MEPHOMAHAMH fIDH YOTEHHH OT
HEHTPa MONYILAPHS K €ro KpasM

Hazsanwne npoexuun

KpusriMHM, ¢ HapacTawolueit
BBIMYKJIOCTBIO OT 3KBaTOpa

JlyramMu okpyxXHocTeit

TTpameiMu

IMonHBIMH KOHUEHTpHUE-
CKMMH OKPYXHOCTAMU

Bocrosnoe u 3anammoe nmoxymapus

YMeHsuIaorea 1o 1,4 pasa

He namensiorcst

YBenuyuBalotcs KO ABYX
pas

Ymenbiartores 10 6...12 pas

CeBepHoe M 10XKHO€ TIOMYIUAPHA
PaBHbI

TonepeyHan paBHoBeMKAs
a3suMyTaTbHas MPOCKLINS
JlambGepta

Mornepeunass pasHonpoMe-
XKyTOUHAs a3UMYTajibHast 1Ipo-
exuust Mocrens

YciaoBHass HpoU3BOJAbHAS
1iaposast (rnoGynspHas)
TIPOEKIINS

[Monepeynas paBHOyroib-
Hasl cTepeorpabuveckasi asu-
MYTIbHAsT TIPOEKLHS

MMonepeunas pasHompoMe-
KYTOYHast opTorpaguyeckas
a3MMyTAJIbHAasT NPOEKLMST

HopmanbHast paBHomIpoMe-
KYTOYHasl a3UMYTaJIbHas TIPo-
exuus [Tocrens

?‘ a6auya I14. Onpenenenne npoexumii xkapr CHI

Kakumu munnsamu wso- | Kak uamensiercst | Kax usmensiercst | Ocobbie npusHa- | Haasatue npoek-
Gpaxalorest IUIMHA OYTH cpejl- | JUTHHA AYTU cpet- K1 LUK
Mepiua- | [apaureny | HErO Mepramasa Heil mapayenn
Hbl MEXAay cocenHH- MexXny coceqHU-
MH MApaUIeIAMH | MH MepHEHaHa-
TIPK yRANEHHH OT MM NpH
HUEeHTpa K CEBepy YAAICHHH OT
u 101y CPEHETO MepH-
JAHaHa K BOCTOKY
M 3anagy
Yron mexny! HopmanbHas
MEPHUAUAHAMH, | paBHOIPOMEXKY -
UM €0 Ll UM 1| TOYHasa KOHHYe-
Pa3sHOCTb HOJ-|CKasl NpoeKIHs
TOT 90°, coctaB- | Kaspaiickoro
Pacxoms-| [yramu| He usmenser-| He usmensier-|aset oxono 73°
I U MU C S |KOHLIEHT- |cst oSt Vror Mexay| HopmaisHas
NPpAMBIMH | pUYECKHX MEPHINAHAMH, I POU3BOJIbHAS
OKPYXHO- UMeOWHMY|KOHUYECKAS
cTen pa3HOCTh Ao~ |npoekimsa Kpa-
rot 90°, cocTas- |coBckoro
nisiet okosno 76,5
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TTpodoaxcenue maba. I1.4

Kaxumu nnnusamu u3o- | Kak usmensercs | Kax namensiercs | Ocobute npusHa- | Hassanue npoek-
6paxalorcs JUIMHA IlyTH cpeli- | IUTHHA By cpea- XH UMy
Mepuana- | Mapanneny | HCTO MepuIMaHa |  Heil mapwurenn
HBI MEXIY COCCNHH- MCXRY cocetHM-
MM MapaUIeNIAMH | MM MEpHAHAHA-
MpH YEAREHHUH OT MH NpH
LIEHTPa K ceBepy YOAIEHHM OT
o 101y CpenHEro Mepu-
JAMaHa K BOCTOKY
M 3anany
Kpusbimu | KpusbiMu | K cesepy ye-| [locremeHHo| — Kocas npo-
JIMYMBaercs, K|yBeaMuMBaercs M3BOJIbHAS 1IH-
I0TY YMeHblIlia- K BOCTOKY M 3a- JAMHAPHYECKasT
€Tcd HEMHOTIO; |Tlaly OAWHaKo- npoekuua Co-
TIpH 3TOM MEX- [BO JIOBbEBA )it Ha-
Aoy Tapajuienbio YJIBHOH WIKO-
80° ¥ nomocom JIBI
B 1,3 pa3a 6osib-
e, YeM Mexay
napaninensiMu
50 u 60°
To xe To xe Hemnoroyee-| CHavana yBe-| Cpennuit Me-| YciioHan
AHYUBaeTCA:[AMuMMBaeTcs, | puavan  100°| npomsBombHan
MeXay Mapaj-|moToM HEMHOTO|KapTorpapuye- | IPOeKLHs
nensio 80° 1 1o- | yMeHbaercs  |ckas cetka Ha-|LIHUMUTAuKc
JI0COM, @ TaKke TTOMHHAET 1lIa- | CHMMETPHYHON
MeXay napajie- poobpasHOCTH|ceTKOH Mg Ha-
nsmu 40 1 50° B 3emnn YaNBHOM LIIKO/bE
1,1 paza 6Gonb-
e, YeM Mexay
napajienssMu
60 u 70°

Ta6auya I15 Tabimna anax Gyr oapaneseil H MEPRIMAHOS HA 3/LTHIICONRE

Kpacosckoro
MInpota, rpagyc | Paccrosiume ot aK- | [JInHa Kyru napan- Wlnpora HnuHa ayru Mepu-
BaTOpa, M nemu B 1°, M avaHa B 1%, M

0 — 111 321 0—1 110 576

1 110 576 111 305 1-2 110 577

2 221 153 111 254 2--3 110 579

3 331732 111 170 3—4 110 580

4 442 312 111 052 4--5 110 583

5 552 895 110 901 5—6 110 587

6 663 482 110716 6—7 110 590

7 774 072 110 497 7—8 110 596

8 884 668 110 245 8-—-9 110 600

9 995 268 109 960 9—10 110 607

10 1105 875 109 641 - —
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Tpodonicenue maba. I1.5

Lupora, rpanyc | PacctogHue ot 3K- | InuHa ayru napan- npora InuHa nyru Mepu-
BATOPa, M nenu B 1°, M mvaHa B 1%, M
11 1216488 109 289 10—-11 110613
12 1327 108 108 904 1H—12 110 620
13 1437 737 108 487 12—-13 110 629
14 1 548 373 108 036 13—14 110 636
15 : 1659019 107 552 14—15 110 646
16 1769 675 107 036 15—16 110 656
17 1 880 341 106 488 16—17 110 666
18 1 881017 105 907 17—18 110 676
19 2 101 706 105 294 _ 18—19 110 689
20 2212 406 104 649 19—20 110 700
21 2323118 103 972 20-21 110712
22 2433844 103 264 21-22 110 726
23 2 544 583 102 524 22-23 110739
24 2 655 336 101 753 23-24 110 753
25 2766103 100 952 24-25 110 767
26 2 876 886 110 119 2526 110783
27 2987 683 99 257 2627 110797
28 3098 497 98 364 2728 110 814
29 3209 326 97 441 28—-29 110 829
30 3320172 96 488 20—-30 110 846
31 3431035 95 506 30-31 110 863
32 3541915 94 495 31-32 110 680
33 3652813 93 455 32-33 110 898
34 3763728 92 386 33-34 110915
35 3 874 662 91 290 34-35 110934
36 3985613 90 615 3536 110951
37 4 096 584 89013 3637 110971
38 4207 573 87 834 37-38 110 989
39 4318 580 86 628 38-39 111 007
40 4 429 607 85 395 39—40 111027
41 4 540 654 84137 40—41 111 047
42 4651719 82 852 41—42 111 065
43 4762 804 81542 42—43 111 085
44 4 873 908 80 208 43—44 111 104
45 4985032 78 848 4445 111124
46 5096 176 77 465 45—46 111 144
47 5207 339 76 057 46—47 111 163
48 5318 521 74 627 47—48 111 182
49 5429723 73173 48—49 111202
50 5540 944 71 697 49—50 111221
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IIpodoaxcenue mabn. I1.5

Wupota, rpaayc | Paccrosanue ot 5k~ | InuHa nyru napan- IupoTta Jnuna nyru Mepu-
BaTOpa, M nenu B 1° M IvaHa B 1°, M
51 5652185 70 199 5051 111 241
52 5763 445 68 679 51-52 111 260
53 5874723 67 138 5253 111278
54 5986 021 65577 53—54 111 298
55 6 097 337 63995 54—55 111 316
56 5208 672 62 394 55—56 111335
57 6 320 025 60773 56—57 111 353
58 6431395 59 134 5758 111370
59 6542 783 57 476 58—59 111 388
60 6654 189 55 801 59—60 111 406
61 6765612 54 108 60—61 111 423
62 6 877 051 52 399 61—62 111 439
63 6 988 506 50 674 62—63 111 455
64 7099 978 48933 63—64 111 472
65 7 211 465 47176 64—65 111 487
66 7 322967 45 405 65—66 111 502
67 7 434 483 43 621 66—67 111516
68 7 546 014 41 822 67—68 111 531
69 7 657 558 40011 68—69 111 544
70 7769 116 38177 69—70 111 558
71 7 760 686 36 352 70-71 111 570
72 7992 268 34 505 71-72 111 582
73 8 103 862 32674 7273 111 594
74 8215467 30780 73-74 111 605
75 8 327 082 28 902 7475 111 615
76 8438 707 27016 75-76 111625
77 6 550 341 25122 76—77 111 634
78 8 661 984 23219 77178 111 643
79 8 773 635 21310 78—79 111 651
80 8 885293 19 394 79—80 111 658
81 8 996 958 17 472 80—81 111 665
82 9 108 629 15 544 81-82 111 671
83 9 220 306 13612 8283 111677
84 9331987 11675 83—84 111 681
85 9443 673 9735 84—85 111 686
86 9 555 362 7791 85—86 111 689
87 9 667 053 5846 8687 111 691
88 9778 747 3898 8788 111 694
89 9 890 442 1949 88—89 111 695
90 10 002 137 0000 89—90 111 695
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Tab6auya I76. TLiomany Tpanewnyu Ha 3eMHOM JUTHIICOHIE °x 5°, mz)

2° p A° P 2 P
0-5 307 400 3035 260 600 6065 143 600
5—-10 305 100 3540 245 300 66—70 119 100
10—15 300 500 40—45 228 200 7076 93 600
16—20 293 800 45—-50 209 400 7580 67 400
2025 294 800 50—55 188 900 80—65 40 700
25-30 273 700 55—60 166 900 85—S0 13 600

Inomans Tpaneumii HA 3eMHOM SJUIHIICOME (10° x 10°, mz)

A° P A° P 20 P
0—-10 1224 900 30—40 1011600 60—-70 625 300
10-20 1188 600 40—50 876 100 70—80 322200
20—-30 1116900 50—60 711 500 80—90 108 600

ILnomans Tpaneumii reorpaduyeckoli ceTks Ha raobyce

ILiupoTHlit nosc, rpaxychl

TMnowaax, Tpaneuuu ¢ pasxo-
cTblo zoaror 10°, Thic KM

Mnotwanw, Tpaneunu ¢ pasyo-

cTbio aonrot 10°, THC KM

0-10

10—-20
20-30
3040
4050
5060
6070
70—80
80—-90

1225
1189
1117
1012
875
712
525
322
109

1837
1763
1675
1517
1313
1067
788
483
163
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