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IIpennciaoBmue

KapTorpacduss — onMH U3 OCHOBHBIX KYpPCOB B YHUBEPCUTETCKOI
MOATrOTOBKE CTyAeHTOB-reorpa¢oB. OH dhopMupyeT kapTorpacduyeckoe
MHpPOBO33peHue OynylMx CMEeLUUaTIMCTOB U COOOLIAeT MM 3HAHUS O
Crocofax OTPaXEHMUsI OKPYXAIOLIEro MUpa, MPOCTPAHCTBEHHOM aHa-
JIU3e U MOJEJMPOBAHMM, HAeT OCHOBBI paboThl C reorpadUyecKUuMu
KapTaMu, aTjlacaMy M OPYTMMU KapTorpaguyeCKUMU MpOU3BEAEHUS -
MU, 3HAKOMHT C MEPCIIeKTUBAMM PA3BUTHUS KapTOrpaduuecKoi HayKu
Y TIPOU3BOJACTBA.

I1pu HanMcaHuKW yyeOHMKA aBTOP PYKOBOACTBOBAJICS MPUHLIMITAMU
U TOAXOJaMHU YHUBEPCUTETCKOM WIKOJbI reorpaduyecKoi Kaprorpa-
$uu, OpUEeHTUPYSACH, IPEXAE BCEro, Ha KIaCCUYECKUe YYeOHUKH TTpO-
deccopa K. A. CanuuieBa, KOTOpble MHOTHE I'OMIBl COCTABJISUIM 0a3y reo-
rpago-kaptorpacduyeckoro odpazoBanusi. Ho ¢ BbIxoma rnocieaHero ero
yyeOHUKa MO KapTorpaduu MUHYIO IBaALATh JeT.

B nocnenHue necTUIETUSI CTPEMUTEJIBHBIN TIPOrpecc KapTorpapuu
M CMEXHBIX C HEeI0 AUCLUIUIMH MPUBEI K MOSIBIEHHIO HOBBIX METONIOB,
TEXHOJIOIMi, HanpaBJIeHUI KapTorpagUupoBaHUs U K CO3JAHUIO HOBBIX
TUINOB KapTorpaduyeckux npousseaeHuit. CerogHs kaprorpaduio TpyaHo
NpeacTaBUTb 0€3 TECHOro B3aMMOAEHCTBUSL C a9POKOCMUYECKHUM 30H-
NUPOBAHUEM, F€OMH(MOPMATUKON U TeJIEeKOMMYHHUKALIMENH. DIEKTPOH-
Hble KapThl M aTjachl, aHUMaLMHK, TPeXMepHbie Kaprorpaduyeckue
MOIENU U IpYrUe reou3o0paKeHUs! CTalu MPUBBIYHBIMU CPENCTBAMMU
uccnenoBaHus A reorpadoB, reosoroB, 3KOJOrOB UM APYTUX crieuua-
JIMCTOB B HayKax 0 3eMJie U CMEXHbIX COLMAIbHO-3KOHOMHYECKUX OT-
pacnisx 3HaHUS.

ConepxaHue U CTpYKTypa yuyeOHMKA COOTBETCTBYIOT IpOrpamme
Kypca «Kaprorpadus» mis cryneHToB reorpaguyeckux hpakyjabTeTOB
yHusepcuteToB. [IpeactaBieHsl TpaaMLIMOHHbIE TEMbI, Kacaloliuecs
CYLIHOCTH KapT, X MaTeMaTUYECKOI OCHOBBLI, CIIOCO00B KapTorpadu-
YeCcKOIro M300paXxKeHUsl, reHepan3alnm, KilacCuDHUKAaLUi KapT U ar-
nacoB. Ocoboe MecTo OTBeleHO KapTorpabuyecKoMy MeToay Uccaeno-
BaHUsl, MOCKOJIbKY OH SBJSIETCS «CKBO3HbIM» B reorpaduu, a kKapra
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Obl1a U ocTaeTcs ONHWUM M3 OCHOBHBIX CpEACTB IMTO3HAHHWA MUpa. ﬂ&;lHO
[IpeNCTaBIeHUE O HEKOTOPBIX HOBBIX, HO YXe JOCTaTOYHO YTBEPAMUB-
LIUXCSt B HayKe reoMHGOPMALMOHHBIX MOAX04aX, O Hayanax reouko-
HUKU. YUeOHUK MOXET ObITb TOCOOMEM U 1T BBOLHOTO Kypca, UMTae-
MOTO CTyAeHTaM-KapTorpacdam.

ABTOp CTPEMUJICS K TOMY, YTOOBI IJ1aBbl U pa3aenbl yueOHrKa Obnn
MaKCUMaIbHO CTPYKTYPUPOBaHbI, KOMITAKTHBI, yAOOHBI 1JIs1 BOCTIPHSI-
TUsl, & MaTepuasl B HUX ObLJ reHepaiM30BaH U CHAOXEH CIPaBOUYHbLIM
alrnapaToM. YuyeOHMK He HOo/IKeH OBITh MMOX0X Ha MOHorpaduio, ric
NPUCYTCTBYIOT NPOCTPAHHbIE PACCYXIEHHS, a CKOpee — Ha CIIPaBoU-
HHUK, TTO3BOJISIIOLIMI ObICTPO HAWTU CBEIEHMS IO MHTEPECYIOLIEMY BOTI-
pocy.

N3yyenue npenMera U oOpeTeHHE KapTOrpauyecKoil KynabTypbl
00s13aTe/IbHO MpEAnoaraloT IIMPOKOe UCIOb30BAHME OTEYECTBEHHbIX
U 3apy0eXHbIX oOLIereorpapMyeckKux U TeMaTUYECKUX KapT, KOMIUIEK-
CHBIX aTJlacoB, a TAKXe 3HAKOMCTBO C KOMITbIOTEPHbIMU KapTorpagu-
YeCKUMM MPOrpaMMaMHu U NOMOJHMTEIbHON HAyYHOH JIUTEPaTypoil B
XOJ1€ J1abopaTOPHBIX NMPAKTUKYMOB U CaMOCTOATEIbHOI PabOTHI.

DTOT y4eOHUK HaAMKUCaH Ha OCHOBE MHOTOJIETHErO OMNbITa IIPerno-
NaBaHUs KapTorpacduu Ha reorpadpuyeckom akynbrere MOCKOBCKO-
ro rocyaapcTBeHHoOro yHuBepcureta uM. M. B. JlIomoHocoBa. ABTop uc-
KpeHHe 61aromapHUT BCeX COTPYAHMKOB M INpenoaaBaTeneil Kadenpol
KapTorpad®uu U reonHpoOpMaTUKH, MPUHABIUMX yyacThe B obcyxne-
HUU PYKONHUCH, U AeKaHa reorpadpuyeckoro paxkynbTeTa, 4ieHa-Kop-
pecnonaeHta PAH, npogeccopa H. C. KacuMoBa 3a momaepxky ny6-
JMKaUMKU yyeOHHKaA.



naBsal

KapTra

1.1. TepMuH M onpefeiecHne

TepMuH «kapTa» MOSIBWICS B CpedHHE Beka, B 3noxy Bospoxne-
HUs1, 10 3TOrO YNOTPeOSUIUCH CIoBa «tabula» 1 «descriptionis» (1306-
paxeHue). DTOT TEPMUH MMPOUCXOAMUT OT JIATMHCKOIO «charta» (Jiucr,
Oymara), MpOMU3BOIHOIO OT rpedeckoro yoptl (xaprec — Oymara u3
ranupyca).

B Poccum u3HayanbHO KapTa Ha3biBAIACh «4EPTEKOM», UTO O3HAYA-
J10 U300paxxeHUe MECTHOCTH YepTamH, YEPUYEHUEM, U JIUILUb B IMOXY
[Terpa I nosBuica ciepBa TepMHUH «IaHAKAPTbI», @ TIOTOM — «KapThI».
HUntepecHo, yto B Tonkosom cinoBape B. Hansa (1881) kapta onpene-
JISIETCSI UMEHHO KaK «4epTeX KaKOU-Ju00 4acTy 3eMJiM, MOps, TBEpAH
HeOGeCcHOM».

Ceiiyac cn0BO «KapTa» UCMOJb3YETCSI BO MHOTHX s13bIKax Mupa. Bo
(bpaHLy3ckOM — carte, HeMeUKOM — Karte, UTAIbSIHCKOM W MOPTY-
rAUTbCKOM — carta, TOJUIAaHICKOM — kaart, 1UBEACKOM — karta, narc-
KoM — kort, rpeyeckoM — yaptnl, TypeukoM — harita. Ho He MeHee
pacrnpocTpaHeH TepMHH, MPOU3BOAHBIN OT JJATUHCKOTO CJ0Ba «mappa»,
YTO 03HAYaJI0 KYCOK MOJIOTHA: B aHIJIMMCKOM SI3bIKE — map, UCIMaHC-
KOM — mapa, MojbCKOM, YElICKOM, CIOBALIKOM — mapa. B HeKoTopbix
s13bIKax MPUMEHSIOT 00a TepMHHA, HAalIpUMep, B aHIJIMIACKOM TepMHU-
HOM «chart» 0003HAYalOT MOPCKHE M a3pOHAaBMTALIMOHHbIE KAapTbl, B
HCTIAHCKOM CJIOBO «carta» UCNOJb3YIOT i [JIaHOB, MOPCKHX U aCTpoO-
HOMMUYECKHUX KapT. ECTb MU YUCTO HALIMOHAIbHBIE HA3BAHUS KapTbl; [0-
SIIOHCKM — tiZu, TIO-BEHIepCKU — ferkep (OYKBaIbHO — M300paxkeHHe
TePPUTOPUU), MO-TUTOBCKU — Zemelapis (1UCT 3emin).

MexayHapoaHblit MHOrosi3blYHbBII CN0Bapb TEXHUYECKUX Tep-
MUHOB Kaprorpaduu (1973) maer caenyrouiee onpenejcHue KapThi:
YMenvuennoe, 0606uennoe uzobpaxcenue nosepxnocmu 3emau, opyzux
nebecnbix mea uau HebecHoii cghepvbt, nocmpoennoe no Mamemamuvec-
KOMY 3aKOHY Ha NAOCKOCMU U NOKA3biéaioujee nNocpedcmeom YCA06HbIX
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3HAK08 pazmeujerHue u Ceolicmaea 066eKmoe, C6A3ARRBIX C IMUMU nNosep-
XHOCMAMU. ,

OTeyecTBEHHbIE TOCYNAaPCTBEHHbIE CTAHAAPTbI, SHUMKIIONEANYEC-
KUE U3NaHUsl, CNIPABOYHUKU M Y4eOHUKHM 1o Kaprorpaduu comepxar
HECKOJIbKO MHbIE TPAKTOBKM, XOTSl YaCTO OHU OTJIMYAIOTCS JIULIb pe-
NAKLMOHHO, aKUEHTUPYsl BHUMAaHUE Ha Te€X WJIM MHBIX CBOMCTBAX Kap-
Torpaduyeckoro u3odpaxeHus. [1o Mepe nosiBiieHrst HOBbIX BULOB KapT,
HarpuMep 3JeKTPOHHBIX M300pakeHUit Ha 3KpaHax KOMITbIOTEPOB,
MPEANIPUHMUMAIOTCS MOMNBITKU U3MEHUTD IIPEXHUE Lle(buﬂnuuu C yue-
TOM HOBBIX CBOWCTB M OCOOEHHOCTEMH KapT.

HaunGonee obiuee ¥ TpaaAMLIMOHHOE OMNpeleieHue TAKOBO:

Kapra — 310 marematnueckn onpegeneHHoe, yMeHbLUEHHOe, re-
Hepanu3oBaHHOE M306parKeHne MOBEPXHOCTH 3emnu, APYroro He-
6ecHOro Tena UM KOCMHMHECKOro NPOCTPAHCTBA, NOKAa3bIBAtOLLLEE pac-
MOMOMEHHbIE MMM CMNPOELMPOBaHHbIE HA HUX OBBEKTbI B MPUHATOM
CMCTEME YCNOBHbIX 3HAKOB.

1.2. D1eMEeHTHI KapThl

Daemenmul kapmovl — 3TO €€ COCTABHbIE YACTH, BKIIOYAIOLIME CAMO
Kaprorpacduyeckoe M3obpaxeHue, JIEFEHIy W 3apaMoyHoe odopmiie-
Hue (puc. 1.1).

OCHOBHOM 3/IeMEHT — Kapmozpaghuueckoe uzobpaxicenue, T.c. CO-
JiepXaHWe KapThl, COBOKYIMHOCTb CBeIeHUIl 00 0ObeKTax U SIBJIEHUSX,
UX pa3MelleHUH, CBOMCTBaX, B3aMMOCBS3sX, IMHaMKUKe. O0Luereorpa-
(duyecKue KapThl MMEIOT CJEAYIOILEE CONEPXAHME: HACEIeHHbIE MYHK-
Thl, COLUATBHO-3KOHOMUYECKUE U KYJIbTYpHbIE OOBEKTHI, MYyTH COOO-
LWEHUS U JIMHUK CBs3M, penbed, ruaporpacduio, pacTUTENbLHOCTb U
TPYHTBI, MOJUTUKO-aAMUHUCTPATUBHbIE TPAHULIBI.

Ha teMaTtnuecknx M crielMabHbIX KapTax pa3jiMyalT ABE COCTaB-
HblEe YacTH KapTtorpaduyeckoro uzobpaxenusi. Bo-nepBnix, 3T0 reo-
rpapuyeckasi ocHoBa, T.e. obulereorpaduyeckas yacTb COAEpPXaHus,
KOTOpas CIYXUT I HAaHECEHHMSI U MPUBSI3KM 3JIEMEHTOB TeMaTUyec-
KOO WJIM CMELIMANbHOro COMEpXaHUs, a TAKXKe ISl OPUEHTUPOBKHU 10
KapTte. Bo-BTOpbIX, TeMaTHYeCKOE UM CELMaNbHOE CoAepXaHue (Ha-
MpUMep, Te0JOrMYecKoe CTPOEHHE TEPPUTOPUM WJIM HaBUTaUMOHHAaS
o0cTaHOBKA).

BaxHeiiluuii 37ieMeHT BCSIKON KapThl — .ezenda, T.e. CUCTEMA UC-
MOJIb30BaHHBIX Ha Hell YCIOBHBIX 0003HAYEHUIT M TEKCTOBbLIX MOsICHE-
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HUit K HUM. s Tonorpaduueckux KapT COCTaB/ieHbl Chelmaibibie
TaOJIMLbI YCIIOBHbIX 3HAKOB. OHYM CTaHIAPTU3UPOBAHbBI U 00513aTEALHbI
K IPUMCHEHHIO Ha BCEX KapTaX COOTBETCTBYIOLIero Maciutaba. Ha 6ob-
LIMHCTBE TEMAaTMYECKUX KapT 0003HAaYeHUs1 He YHUDUUMPOBAHBI, MO-
ITOMY JIET€HIY Pa3MELLAIOT Ha CaMOM JiuCcTe KapTbl. OHa COmepXUT
pa3bSICHEHMS!, MUCTOJIKOBAaHWE 3HAKOB, OTpaXKaeT JIOTMYECKYK) OCHOBY
H MEPApX1UECKYIO COMONYMHEHHOCTb KapTorpadpupyembix siBieHui. [Toc-
JIe10BaTeIbHOCTh 0003HAYEHUIt, UX B3AUMHOE COMOAYMHEHUE B JIETEH-
A€, noadbop LBETOBOI raMMbl, IUTPUXOBBIX 3JIEMEHTOB U LUPUPTOB —
BCE 3TO NOAYMHEHO JIOTMKEe KJacCH(PUKALMK U300paxaeMoro oobeKTa
wnu npouecca. Ha cnoXHbIX KapTax Aj1sl NOBbIILIEHUS MUHHOpMaTUBHOC-
TH JIET€Hbl €€ MHOTIA TIPEICTABJSIOT B TaOJIMYHOI (MaTpUUHOI1) hopme.
Toraa no crpokam JiereHabl AaeTCst OAMH NMoKa3aTeNab (Hamnpumep, re-
HeTUYECKas XapaKTepUCTHKA 00bEeKTa), a 1o cTonduaM — apyroii (Ha-
npumep, Mopdosioruieckue 0COOEHHOCTH 3TOTO OOBEKTA).
Kaprorpaduyeckoe u3obpaxeHne CTPOUTCS Ha Mamemamu4eckol
OCHOGe, 3JIEMEHTAMM KOTOPOi Ha KapTe SIBJISIIOTCSI KOOPAMHATHbIE CET-
KM, MacuTad M reoje3nyeckass ocHoBa. Ha MenkomaciuTabHbIX KapTax
3JIEMEHTbI reo1e3MYeCKOoM OCHOBBI He Moka3biBalotTcs. C MaTeMaTHuec-
KOi1 OCHOBOI TECHO CBSI3aHA U KOMNOHO6KA Kapmbl, T.€. B3AUMHOE pa3-
MeLlUEeHUE B Mpeaenax paMKM caMoit u300pakaeMoil TeppUTOpUM, Ha-
3BaHUS KapTbl, JIET€HbI, JOMOJHUTENbHBIX KAPT M OAPYTUX JHaHHbIX.
Bcnomozamenvnoe ocnauienue kapmout o6y1er4yaeT YTeHUE U MoOMb30-
BaHMe et0. OHO BK/IIOYAET Pa3/IMYHbIe KApTOMETpUUECKUe rpaduku (Ha-
rnpuMep, Ha TornorpaduyecKoit KapTe NOMeLAoT UIKaly KPYTU3HbI 1151
onpeneneHM sl YrjoB HaKJNOHA CKIOHOB), CX€Mbl M3yYEHHOCTU KapTo-
rpadupyeMoi TEpPUTOPUHN U UCIOJB30BaHHBIX MaTepHUaIOB, pa3HO00-
pasHble cripaBoyHble cBeieHUS. K donoanumensnoim danHoim OTHOCAT-
cs KapThl-Bpe3kH, dotorpauu, nuarpaMMbl, rpadpuku, npopuiu,
TEKCTOBbIE U LUM(DPpOBbIE JaHHBIE. OHU HE NIPUHAJIEXAT HEMOCPENCTBEH -
HO KapTorpadMyecKoMy U306paXeHUIO WU JIereH e, HO TeMaTHYeCcKH
CBSI3aHbI C COAEPXAaHUEM KapThl, HOMOJHSIOT U MOSICHAIOT €ro.

1.3. CBOMCTBa KapThI

B camom ONnpencJcHUM KapThbl 0003Ha4YeHbl OCHOBHBIE €€ CBOMCTBA:

* MAaTeMaTUUYECKUI 3aKOH MOCTPOEHUS — MPUMEHEHHUE CrieLhalL-
HbIX KapTorpahuyeckux MpOeKUnii, MO3BOASIOUMUX NEPEUTU OT
cdepurueckoii MOBEpXHOCTH 3eMJIM K TMJIOCKOCTH KapThl,
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+ 3HAKOBOCTb U300paXKeHUS! — MCMOAb30BaHHUE 0CODOro yCl0BHO-
ro s3blKa KapTorpagmueckmux CMMBOJIOB;

* IeHepalM30BaHHOCTb KapTbl — 0TOOp M 0606uIeHME 300paxkae-
MbIX OOBEKTOB;

¢ CUCTEMHOCTb OTOOpaXKeHUsl AeHUCTBUTENILHOCTH — Mepefayda dJe-
MEHTOB U CBsi3eit MexX1y HUMU, OTOOpaXKEHHUE UepapXri FreOCHUCTEM.

CBOMCTBA KapThl XOPOLLO MOHSTHbI MPU COINOCTABJICHUH C a3PO- U
KOCMUYECKUMHM CHUMKaMU. CHUMKHU J1a10T MOAPOOHDIIA «IIOPTPET», KO-
MU0 MECTHOCTH, HO 6€3 BCAKUX YCNOBHBIX 3HaKoB. Ha cHuMKax Tep-
PUTOpUS MPEACTAET TaKoi, KakoBa oHa ecTh. Kaprorpaduueckue yc-
JIOBHbIE 3HaKX BO MHOTrOM oborauiaioT u3odpaxenue. OHU MO3BOJISIIOT
nepenatb KOJMYECTBEHHbIE M KAUYE€CTBEHHbIE XapaKTePUCTUKH OObEK-
TOB (HanpuMep, yKasaTb [OpPOAbl Jieca, LUUPUHY U MOKPbITUE aBTOAO-
por, [poXOAUMOCTb 00J10T), OTpa3uTb OOBEKTbI, HENAOCTYIIHbIE B30pY
yeJioBeKa (penbed AHA OKeaHa, CTPOEHME 3€eMHOM KOpbl Ha O0nbLLIMX
rayOMHax u T.I1.), HarJIsSIAHO MOKAa3aTh AaXe TO, YTO HE BOCIIPUHMUMAET-
¢4 OpraHaMy 4yBCTB (MarHMTHbIE CKJIOHEHHWS, RHOMAIMKU CHUJIbl TSIXKE-
CTH ¥ Op.), NepeaaTb JUHAMHUKY IPOLECCOB, MX XOA BO BPEMEHU U
riepeMelleHue B NPOCTpaHCTBe (aTMocdepHbie BUXPU, TPY3OMNOTOKH,
MUIpalUuMu HaceneHusi). HakoHel, ¢ MOMOLIbIO YCAOBHbIX 3HAKOB Ha
KapTe MOXHO IpeACTaBUTb pacyeTHbl€ MOKa3aTeaud M HayyHble aOCT-
pakuUMK, CKaXKeM, IPalMeHT I0/st TEMIEPATyp WM CTENEeHb YCTOHUYU-
BOCTH TIPMPOJHBIX JJAHAILIAGTOB K XUMUYECKOMY 3arpsi3HEHHUIO.

KapTorpad cam BbIOMpaeT 3HAKK U CIIOCOOBI U300pakeHud, pelia-
€T, YTO M Kak OyneT nokasaHo Ha kapte. OMIHOBpEMEHHO OH MPOBOAUT
0TOOp U 0000UIeHME OOBEKTOB, T.€. ONMPEAENsAET, YTO BaXKHO IS JaH-
HOIt KapTbl U 00s3aTeNbHO AOJIKHO ObITh HA HEil MOKa3aHo, a YTO He
OUYEHDb CYLIECTBEHHO U MOXET ObITh YACTUYHO WJIH MOJIHOCTbIO UCKITIO-
ueHo. [1pu 3TOM cocTaBUTE/Ib KAPThl UCXOAUT HE TOJIbKO U3 OIpeleeH-
HbIX HayYHbIX MPUHIIMIIOB, NMPaBUI U MHCTPYKLMH, HO U TMPUBJIEKAET
CBOM 3HaHMSA, PYKOBOACTBYETCS COOCTBEHHBIM MOHUMAHUEM CYTH OTO-
OpaxaemMoro siBJeHUs, ero reHe3uca ¥ 3HaYMMOCTH B KapTorpapupye-
MOU reocucTeme.

MHorue peuieHUs, KOTopble NpMHUMaeT Kaptorpad, MHAUBUAY-
{UTbHBI B KaXIOM KOHKPETHON CUTyallMU M NMO3TOMY TPYAHO ¢opMa-
Juizyembl. Kapma, ¢ omauvue om cnumka, ne agasemca Konueiu mecm-
Hocmu, 3mo uzobpaixcerue peaibHocmu, nPonyuleHHoe 4epes 20408y U
pyxu kapmoezpaga. O6pa3HO roBopsi, Ha CHUMKE MpPeaCTaBAeHbl TOJb-
KO (hakThi, a HA KapTe ellle U HaydyHble MOHATUA, OBOOLUEHUS, JIOTH-
yeckue abCcTpakLuu.
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1.4. IpyHOMOH Kiaccnukanmm Kapt

J1nst Toro 4To6bI OPUEHTUPOBATLCS B OFPOMHOM MAaCCHUBE KapT Bce-
BO3MOXHbIX BUAOB, TUIIOB U COAEPXAHUsI, U3AAHHBIX B pa3HOE BpeMs
Y B Pa3HBIX CTPAHaX MUPA, HEOOXOAMMO UX KJIACCUGULIMPOBAThL U YIO-
psnouuts. [Toxanyii, Hanbosee Cl0XHO KiacCMDULMPOBATL KApThl MO
TEMaTUKe, MOCKOJbKY BCE WIM MOYTH BCE, YTO CYLIECTBYET B MUDpE,
MOXHO KapTorpagupoBaTh. ITO TaK Xe TPYyIHO, KaK KjiacCU(pULUHUPOBATh
caMu sBeHUs Npuponbl U obuiectsa. 1o cyliecTBy, peyb UaeT O Bcei
Bcenennoii. JeiicTBUTENBHO, 3Be3MHOE HEGO, MOPS U OKeaHbl, pesibed U
PaCTUTENbHOCTb, IMPOMBILUIEHHOCTb M CEJIbCKOE XO3SIICTBO, 3KOJIOrM-
YECKOE COCTOSIHUE TEPPUTOPHU U 3a00J71eBaEMOCTb HACEJIEHUs] [PUIIIIOM,
nmoxoab! AnekcaHapa MakenoHCKOro ¥ rojlocoBaHue Ha BbIOOpax — Tpya-
HO Ha3BaTb KaKoe-JIM0O0 sIBJIEHUE B OKPYXKAIOLLEM MUPE, KOTOPOE Helb3sl
6bU10 Ob1 300pa3uTh Ha KapTe. KapTorpadsl 4acTo roBopsiT, YTo Kap-
mozpaghuposamov MOXNCHO 6ce: om 2eoaozuu 00 udeoao2uu.

Kaaccugpuxauyus kapm — 310 cucteMa, NpeacTaBisiolias COBOKYI-
HOCTb KapT, Mojpa3jeasieMbiX (YOpsAOYeHHBIX) M0 KAKOMY-JIMO0 U3-
OpaHHOMY NMPU3HaKY.

Kiaccupukanuuy HeoOXonuMbl 11l MHBEHTApU3aLMU U XpaHEHHS
KapT, COCTaBJIEeHUsI CITMCKOB M KaTaJOroB, HayYyHOIl CUCTeMaTU3alUU
Y TOUCKa KapT, CO3NaHUsA OAHKOB NaHHBIX U KapTorpauyecKux MH-
(hopMallMOHHO-CIIPABOYHBIX CUCTEM.

B kayecTBe OCHOBaHUSA I KiacCUDUKALIMU IOMYCTUMO KU30paTh
J11000€ CBOMCTBO KapThl: MaclTab, TEMaTHUKY, 3ITOXY CO3MaHUS, SI3bIK,
croco6 rpadpuyeckoro odhopMieHUs M U3naHus KapTel U T.n. Ho npu
3TOM BCsiKas KiaccuduKauus OO/DKHA YAOBJIETBOPSThH ONpPeae/IeHHbIM
TpeOOBaHUSIM: )

¢ KJacChl KapT JOJKHBI BbLAEAATHCSA MO CYLUECTBEHHBIM INpPU3HA-
KaMm;

¢ KnaccudUKaums 10JDKHA ObITh MOCNEA0BATENbHOM, T.€. IIOCTENEHHO
NepPEXoNUTh OT OOILEro K YaCTHOMY;

¢ Ha KaXKIOM ypOBHE JeJIeHUs ceayeT BbIOMpaTh TOJBKO OLHO OC-
HOBaHHUeE KJlacCU(pUKaLIUY;

+ KnaccuguKauMs I0/KHA ObITh MOJHOM, OTAE/IbHBIE €€ noapas/e-
JIEHMs1 B COBOKYITHOCTU JOJIKHbI OXBaTbIBaTh BCIO CUCTEMY KapT B
LIEJIOM;

* knaccupukanus gonxHa obnagath pe3epBHOCTBIO, T.€. CIIOCO0-
HOCTBIO BKJIIOYATh BHOBb MOSIBASIONIMECS BUIbI (KJ1ACChl) KapT.
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1.5. Kitaccupmnkanms KapT 110 MacIuurady
¥ IPOCTPAHCTBEHHOMY OXBaTy

ITo MaCLUTa6y KapTbl AC€JAT HAa YETbIPE OCHOBHBIC 'PYIIIbL:

¢ rutanbl — 1:5 000 u KpyrnHee;
+ kpynHomacuTadbHeie — 1:10 000 — 1:200 000;
¢ cpeaHemMaciuTabHbie — 1:200 000 go 1:1 000 000 BK/IIOYUTENBHO;

+ MeJakoMaciuTabHble — Mebue 1:1 000 000.

Takoe geneHue NpuHATO B Poccuu mwist reorpadpuueckrx KapT, on-
HAKO OHO He YHUBepCaibHO. B Takoit 60JibliIOl CTpaHe, KaK Halla, MeJ-
KOMacLUTabHble KapThl OXBaTblBAIOT PErMOHBI UJIM UX YacTH, CpelHe-
MaciutabHble — 061acTH, a KpynHoMaclTabHble — pailoHbl, ropoaa
WM ropoacKue paioHbl. CTpaHbl, MMEIOLLIME MEHbLIYIO TEPPUTOPUIO,
4acTO MCIMONB3YIOT Apyrue noapasneneHus. Hanpumep, ans Opanuuu
KpYMHOMAacCLUTaOHbIMU CUMTAIOTCSI KapThl B MHTepBae ot 1:10 000 mo
1:25 000, a MenkomaciutabHbiMu — ot 1:100 000 mo 1:500 000.

Ilo npocTpaHCTBEHHOMY OXBaTy B KauecTBe HauboJjiee KpYMHOIO
noapasaeneHus BblaeasoT KapThl COTHEYHONU CUCTEMbI U 3BE3[HOTO
Heba, 3aTeM — KapThl MJIAaHET, B TOM yuciae 3eMiu. [lanee uayT KapThl
KPYMHENRLIMX MIaHEeTapHbIX CTPYKTYp — IJIsI 3€MJIM 3TO KapThl MaTe-
PUKOB M OKEaHOB, a IMOCJEe 3TOr0 BO3MOXHBI pa3Hble pa3BeTBICHUS
KJIacCU(UKALIUU:

* 110 AAMUHUCTPATUBHO-TEPPUTOPHAILHOMY JEJIEHUIO;
¢ 10 MPUPOIHBIM palioHaM;

¢ 110 9KOHOMUYECKHUM pErHOHaM;

* 110 eCTeCTBEHHO-UCTOPUUECKUM 00JIaCTSM.

BOT 0AMH M3 BapUAHTOB KIACCUGUKALIMM KAPT MO MPOCTPAHCTBEH-
HOMY OXBaTy:

+ COJTHEYHOI CUCTEMBI;

* miaHeThl (3eMnn);

¢ [OJylLapUi;

¢ MAaTEPUKOB U OKEaHOB,

¢ CTpaH;

¢ pecnyOnuk, obnacteit U ApYyrux aAMUHUCTPATUBHBIX €AUHULL;

¢ [IPOMBILIJIEHHBIX U CEJIbLCKOXO3SIMCTBEHHbIX PAIOHOB,;

¢ OTAENbHBIX (JIOKAIbHBIX) TEPPUTOPUI (3aMOBENHUKOB, TYPUCT-
CKMUX, KYPOPTHbIX PalOHOB U T.M.);



12 Iaea I. Kapma @

¢ HaceJIeHHbIX MYHKTOB (ropofi0B, MOCEJIKOB);
¢ TOPOACKMX PAOHOB M T. A.

KapTbl OKeaHOB Moapas3nensioT Aajiee Ha KapTbhl MOpei, 3alMBOB,
[IPOJIUBOB, TraBaHEH.

Knaccudukauuss kapt no npocTpaHCTBEHHOMY OXBaTy (Mo Tep-
PUTOPHMH) Yallle BCErO UCIIOb3YETCS B KapTOXpaHWIMLIAX U OMOIMO-
TeKax.

1.6. Kitaccudukaums KapT IO COAEPIKAHNIO

B sToit knaccubuKanMu npexne BCero BBLUAEISIOT TPU OGonbluue
IPYIIBL:

+ obLuereorpagpuyeckuie KapThl;

* TeMaTHYeCKHE KapThl;

¢ ClieLaJIbHbIe KapThl.

Obuezeozpagpuneckue xapmovt. DTH KapThl OTOOPaXalOT COBOKYII-
HOCTb 3JIEMEHTOB MECTHOCTH, UMEIOT YHHUBEPCAIbHOE MHOIOLIEJIEBOE
NPUMEHEHNE NPU M3yYEeHUU TEPPUTOPMU, ODUEHTHUPOBAHMM Ha Hei,
pelIeHUH Hay4HO-TIpaKTHYecKuX 3anay. Ha obiereorpaduyeckux Kap-
Tax MOKa3y BCeX 3JIEMEHTOB YAESIOT PaBHOE BHMMaHME, M300paxas
BCe O0bEKTbI, BUAMMbIE Ha MecTHOCTH. JanbHelas kinaccudukaius
ob1ereorpadMyecKux KapT MMOYTH IOJIHOCTBIO COBIAA€T C UX Jee-
HMEM 10 MacluTaby:

+ Tonorpagpuyeckue — B mMacirrabax 1:100 000 u xpynHee;

+ o630opHO-TONOrpadpuyeckue — B Maciutabax 1:200 000 —
1:1 000 000;

* 0630pHbIe — Menbue 1:1 000 000.

Temamuueckue xkapmui. 310 Hanbonee oblIMpHas U pa3HoOOpas-
Hasl KaTeropusi KapT MPUPOAHBIX U 001LECTBEHHBIX (COLUAIBbHBIX U KO-
HOMMYECKMX) SIBIEHWI, UX coyeTaHU M KomruiekcoB. ComepxaHue
KapT ONpeAensieTcsi Toi UM UMHOM KOHKPETHOM TEeMOiA.

I'pynna KapT npupoAbl OXBaTbiBae€T KapThl TUTOCGHEPHl, ruapocde-
pbl, atMocepsl, neapocdepsl U 6nocdepsl. OHU NMOAPA3AENAIOTCA Ha
cienyrouiMe KpyrnHbie OJI0KH:
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KapTtsl reosiornyeckue

meKmoHuYeckue U HeomexKmoHu-
YecKue
AUMON020-cmpamuezpaguieckue
YemeepmuvHsIX OMAOHCEHUL
2udpozeonozuyeckue
NONE3HBIX UCKONAEMBbIX
celicMUMHOCMU U GYAKAHUIMA
OXpaHbl 2e0402UHMeCKOl cpedb
CIMPYKMYPHO-2€0A02UMECK020
DaUOHUPOBAHUSA

KapTtsi reopunsngeckune

2paguMayUoOHH020 noas
MAZHUMHO20 NOAA
celicMomMempu4ecKue
neKmpudecKux noaeil
menn06020 nomoka
duzuueckux napamempos

Kaprsi pesbeda 3emHoil
NOBEPXHOCTH M [HA OKEAHOB

euncomempueckue u bamumempu-
Yeckue

Moppomempuueckue u mopgozpa-
Quveckue

eeomopghonocuueckue (obwue
U 0moenbHbIX NPOUEccos)

KapTsl MeTeopoornyeckue
H KIHMaTHIECKHe

KAUMamoobpasyouux ¢pakmopos

MepMUUecKoz0 peicuma

YCA08ULl yBnadcHeHus

bapuueckozo pexcuma

6empo6020 pexcuma

ammocgheprbix aeaeHull

ammocgheprbix npoyeccoé u 3nemen-
moe nozods!

KAauMamu4eckozo paioHupoeanus

KapTst ruaposiornyeckue
(Box cymm)
eudpoepagueckue
800H020 pexcuma

2006020 pexcuma u eudpoao2u-
YecKux AeneHull

usuKo-xuMu1ecKkux xapakmepuc-
muk 600

3a2pA3HeHUs 800

2UOpoN02UHeCK020 PAWOHUPOBAHUSA

KapTsl okeaHonornyeckue
(Box Mopeii U OKeaHoB)

eudpozpaguueckue

@usuueckux ceoucme (eudpo-
dusuveckue)

OUHAMUKU 80OHbIX MACC

eudpoxumuvecxkue

@aopbr u paynvl Mopeii u okeanos

3a2pA3HeHUs OKeaHa

0KeaHo102Uu4eck020 palioHUPOBAHUSA

KapTs! nouBennnie

2eHemuy4ecKux munogé no4e
¢u3ux0-mexanuvecxux ceolicms
nove
NO46E€HHO-2eoxXumMu4eckue
NOYGEHHO-KaumMamu4eckue
NOY6EHHO-MeauopamueéHsie
3a2PpA3HEeHUA ho4e
NO46EeHHO20 pazionupoeanuﬂ

Kaprbi 60Tannyeckune

COBPEMEHH020 PACMUMENbHOZ0
nokpoea

80CCMAHOBAEHHO20 PACMUMENBHO20
nokpoea

omoenbHbIX 61008 pacmeHuti u
PacmumenbHyix accoyuayull

heHonozuveckue

npodykmueHocmu pacmenrui

HApYWeHHOCMU pacmumenbHo2o
nokposa

2e060MaHu4ecK020 paioHUpo8anus

KapTsl 300reorpaguyeckne

apeanoeé omaoeabHbix U008 HCUBOMHBIX
KOMRAECKCOB HCUBOMHBIX
3002e02pagu4eckozo paloHUpoOSarUs
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Kaprtsl menuko-reorpaguyeckue

Ho30apeanog (apeanos boaesueil)
pacnpocmpanenus 6oaezuell u

Kaptbi o6mue
¢u3uko-reorpaduyeckue

AaHowagmusie

snudemull Hapyuwerus npupooHou cpedst u
Meduko-2eozpagutecko2o patuoHupo- npupodHo2o pucka
eaHus 0XpaHsL NpUpodst

0300po8aeHuUs meppumopuli Qusuko-eeoepagunecko2o paioHupo-

6AHUA

KapTtb! 06u1eCTBEHHBIX SIBJIEHUI OXBaThIBalOT coLuocdepy U Tex-
Hocdepy. Ux TeMaTrKa oTinyaeTcst 60NbLIMM pa3HOOOpa3ueM: Hacesne-
HHUE, IKOHOMUKA U XO35IMCTBO, Hayka, oOpa3oBaHHE U KyabTypa, 00-
CIYyXXMBaHUE W 3[APAaBOOXpaHEHHUE, OOLLIECTBEHHbIC NBUXEHHUS, pEJiv-
TUSl U MOJIUTHKA, apPXEOJIOTUs U UCTOPUSI pa3BUTHUS OOLLECTBA U MHOTOe
JIpyroe. 3T1a rpymnia KapTt MOCTOSIHHO PaCLUMPSIETCS 3a CYET BCE HOBBIX U
HOBBIX TEM, XapaKTepU3YylUUX OOLIECTBO CO BCEMU MIPOTPECCUBHBIMU
Y HEraTUBHBIMU aclieKTaMu ero pa3sutus. [IpumepHas kiaccuduka-
LMS KapT OOLIECTBEHHBIX SBIEHUN BBIMJIAAUT CIEAYIOMM 00pa3oM:

Kaprbi Hacenenns

Dpa3melyerus HaceneHus U paccenenus

HAUUOHANbHO20 COCMABA U IMHOZPA-
duueckue

noa0803pacmHo20 cocmaea

peauzuo3HbIx KoHgeccull

ecmecmeeHH020 0BUNCeHUS HAceneHUs

Muzpayuii

mpydoebix pecypcos

COUUanbHOU cmpyKkmypol

KapTs! xo3giicTBa

npombvluineHHocmu (8 yeaom u no
ompacaam)

ceabckozo xo3aiicmea (no ompacaam
pacmeHueeoocmea u HugomHo-
6odcmea)

azponpoMblUNEHHBIX KOMNAEKCO8

ANecH020 xo3alicmea

NPOMbICA08020 U pbibHO20 X03alicmeéa

IHepeemuKu

mpaHcnopma u cesa3u

mopao6au u QuHarcoe
3KOHOMUKO-2eoepagdhuueckozo
DalioHUpo8arus

KapTbl HayKH H KYJbTYpBI

06pa3oeanus

HayKu

Kyabmypol

NAMAMHUKO8 KYAbmypbl

Kaprsl 00cnyxuBanus
H 3paBOOXpaHeHHUs

0mMOenbHbIX 6UA08 U opm obcayHcu-
8aHUS HACENeHUA

30pagooxpanerus

Quskyabmypsl u cnopma

omaobixa u mypusma

KapTsl moAMTHYECKHE M NOJMTHKO-
aJIMHHUCTPATHBHBIE

eeonoaumuveckue
AOMUHUCMPAMUBHO20 OeAeHUs
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HOAUMUYECKUX opeaHu3at4ui1, napmuu, apxeoanoeu4eckue

deudiceHuli UCMOPUKO-3KOHOMUMECKUE
24eKmopaibHole UCMOPUKO-NOAUMUYECKUE
60€HHO-UCmOpU1eckue
Kaprsr ncropuyeckue UCMOPUKO-KYAbMYPHbIE
06WecmeeHHO-NOAUMUYECKUX
dopmayuii

[TpuBeneHHble K1accUbUKALMOHHbBIE MEPEYHU MOXHO 3HAYUTEIb-
HO TMOTOJHUTb U JeTANU3UPOBaTh, HAIIPUMED, CPEAU TeONIOrMYECKHUX
KapT MOXHO BbIAENUTH NECATKM KAapT Pa3jUYHbIX IMOX, NEePUOIOB,
SIPYCOB; CpeAX KIMMATHUYECKUX — KapThl OTAEIbHBIX 3JIEMEHTOB MOro-
Ilbl; B pa3fiefie HAaceJieHUs] — KapThbl YPOBHS 0J1aroCOCTOSIHUSL Hacelie-
HUS1, IOJIMTUYECKON OPUEHTALIMM, MPECTYMHOCTH U T. . Kaxnas cTpouka
NepeyHs BKJIIOYaeT MHOXECTBO KapT pasHbIX Ha3BaHMM, CKaXeM, Kap-
Tbl TEPMUYECKOIO PeXMMa OOBEAUHSIOT KapThl TEMIIEpaTyph! BO3AyXa
Ha YpPOBHE MODPSI, Ha pa3HbIX BBICOTHBIX YPOBHSX aTMOC(ephbl, MOYB,
BOJIl OK€aHa, CYTOYHbIX, MECSIUHbIX, CE30HHBIX, FOAOBBIX, CPEIHUX MHO-
TOJIETHUX TeMIlepaTyp 1 MHOTHE Ipyrue.

Oco0y10 CIOXHOCTD WISl Ki1acCUhUKALUY MPEACTABISIOT SBJIEHUA,
KOTOpble He MOIYT ObITh LIEJMKOM OTHECEHbl K OIHOHN KakKoH-IMbo
cepe, a MpUHALEXAT Cpa3y K ABYM WU HECKOJbKUM cepam. Hau-
6osiee OYeBMAHA HEOOXONMMOCTb BbLAENEHUSI 0COBOH TPUPOAHO-06LIE-
CTBEHHOI1 cdepsl (runepcdepsl), XapakTepuayiollueil B3auMoaeicTBre
NpUpOAbl, HaceJaeHUs1 U xo3siicTBa. MOXHO Ha3BaTh Haubojee sipKue
NpUMEPHI KapT, OTHOCSILUIMXCSI K 3TOX runepcoepe:

Kapts! 3konoro-reorpacduyeckue YCA08ULL HCU3HU HACENeHUS
(reo3Kosioru4ecKue) 3auumel cpedol U obecneweHus
@axmopos 603deiicmeus Ha oKpyxHca- JKon02UHeckou bGe3onacrocmu

H0WYI0 cpedy 8 UeaoM U Ha OMOeab-

Kaptsl mpupoano-TexHuyeckue
Hble ee KOMNOHEeHMb!

COCMOARUA OKpyMcarowell cpedsi UHJICEHEPHO-ceon0cUMecKue
U ee KOMHOHEHMO8 UHIICEHepHO-2eoepaguyeckue

pe3yabmamos U nocaeocmeuli acpokaumamuyeckue
6030eticmeus na cpedy azponpou3eo0cmeeHHbie

CTpOFO roBOps, HAa3BAHHBIC BBILWIE KApPThl 3arpss3HEHUs BOL, BO3-
Ayxa, 1nmo4YB, HApYLWEHHOCTHU PAaCTUTEJIBHOI'O IIOKPOBAa TOXE MOXHO OT-
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HECTHM K KapTaM 3Kojoro-reorpadpuuyeckum (MHOTAA UX HA3bIBAIOT I'CO-
IKOJIOTUYECKUMMU). TeHAEHLMS pa3BMTHA HOBBIX HAYYHbIX HANPABAEHM
Ha CTbIKaX Pa3Hblx orpacneu", pacwHpeHne KOMMNNEeKCHbIX MEeXHAy4YHbIX,
MEXBNCUMIMNITUHAPHBIX MCCNEe[OBAHMI — XapaKTePHas 4yepra Pa3BuTus
COBPEMEHHOH HayKM, M TEMATHYECKAsA KapTorpagusa 4yTKO ynasnisaet
3Ty TeH[eHyMto, paspa6arblaaﬂ BC€ HOBbI€ U HOBble NorpaHMnyHble pas-
Aensi. YIENbHBINH BeC TEMAaTUYECKUX KapT, HaXOASILUMXCS Ha CTblKe
pa3HbIX cep, HEYKIIOHHO BO3PACTaeT. DTO CHILHO 3aTPYAHSET KIACCH-
¢duxkanmio.

Cneyuaasnoie kapmoi. KapThl 3TOM IPYMNIbI NpeaHa3HAYEHbI IS
PELUEHHs OIpeAeIEeHHOro Kpyra 3ajay WIM pacCYMTaHbl Ha OIpene-
JIEHHBIE KPYr¥ mosb3oBatesneil. Yaiue Bcero 3To KapThl TEXHUYECKOTO
Ha3HaYeHHUs:

KapTbi HaBHrauHOHHbIE KapTtsl Texuuyeckue
aspo- U KOCMuvecKue HaBU2auUOnHble || NOO3eMHBIX KOMMYHUKAWUL
MOpCKUe HagU2ayUOHHblE UHICEHEPHO-CMPOUmenbHble
NOYMAaHCKUe
JOpOXCHbiE, 8 MOM YucAe agmooo- : Kaprst npoexribie

DOXCHblE MeauopamuegHsie
necoycmpoumensHbie
Kaprhi kanacrpossie 3eMaeycmpoumensroie U T. Ti.

3emensbHo20 kadacmpa
600H020 Kadacmpa
20podcko20 kadacmpa
AecH020 Kadacmpa v [Ip.

BBuiy 00beKTUBHBIX TPYIHOCTEN 3Ta KjlacCUpUKaLUUs He OTInya-
€TCs CTporocThio. K yucny crnendanbHbIX MOXHO, HalpuMep, OTHECTH
KapThl y4eOHble, arMTalliOHHO-TIPOCBETUTENbCKHE, IKCKYPCUOHHbBIE,
CITIOPTUBHBIE U HEKOTOopble Apyrue. IHoraa B ocHOBaHMe ISl MOA00-
HOM KiaccudUKalMK KIaayT Ha3HayeHUe KapT. OQHaKo He BCeraa jier-
KO TMPOBECTU rpaHULy MeXIy KapTaMU Pa3HOro Ha3zHa4YeHMsI U KapTa-
MM TeMaTMYeCKUMM U oOluereorpadpuyecCKUMHU, KOTophle Gnaromaps
CBOEit MHOTO(QYHKIIMOHAJIBHOCTH MOTYT MCIIO/b30BaThCsi B KAYECTBE
y4eOHBIX MM, CKaXeM, 3KCKYPCHOHHBIX. Oco0yio rpyniy CocTaBsitoT
CrielIMaJibHBIE TaKTUJIbHBIE (OCsi3aTe/IbHbIE) KapThl JUIsl CIENbIX U Clla-
OOBUASLIUX.
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1.7. Ipyrmne KaprorpadpudyecKne pon3BeNcHnuA

T106ycet — Bpauiaouyecs 1apoodpasHbie MoAenu 3eMIIU, TIAHET
1M HebecHol cdepbl ¢ HaHECEHHBIM Ha HUX KapTorpadUuecKuM 13o6-
paxenuem. I'1o0ychl UMEIOT MacliTab, CUCTEMY MEPHIMAHOB U napa-
jieneit, u3obpaxeHue HaHO B MPUHATONW CUCTEME YCIIOBHbIX 0003Haye-
Huit. [Ipu 3TOM Ha r100ycax OTCYTCTBYIOT MCKaXK€HUSI, TIPUCYLIME Kap-
Torpad®MueCKUM MPOEKLMUSIM, COXPAHAETCS NMOCTOSIHCTBO Macuitabda,
nojiHoe noao6ue KOHTYpOB ¥ HanpapieHUi. [TonoOHO kapTaM rinobychbl
pa3jnyalT Mo OO0beKTY (3eMHble, IUIAHETHBIC, HEOECHBIE), TEMAaTHKE
(obiiereorpaguyecKkue, reoJOrH4ecKue, MOJAMTUYECKUE U T. I1.), Ha-
3HaYeHUI0 (yyeOHble, HAaBUTALIMOHHBIE M [Ip.), a TaKXe MO pasMepam
(Oosplive KaOMHETHBIE, HACTOJIbHBIE, MaJible U MUHHUATIOpHbIE). [lep-
Bble Mobychl ObLTM U3roToBieHb! B EBpone B XV—XVI BB., Tenepb oHU
paccMaTpUBalOTCSt HE TOJIBKO KaK KapTorpagpuyeckue rmpou3BeAeHUs,
HO M KaK CTapvHHbIEe NPOU3BeAeHUs UCKyccTBa. COBpEMEHHbBIE MO0y~
Cbl yalle Bcero opMyloT U3 TUIACTUKA, OHU MOTYT CHabXaThCsl BHYT-
peHHel IOACBETKON U MEXaHM3MOM, MOAENUPYIOUIMM BpallleHHUe Mia-
Herbl, Hanbosee ynorpebGuTtesibHble MacuiTabbl 3eMHBIX 100ycoB
1:30 000 000—1:80 000 000. NHOTNA M3rOTOBJSAIOT pa3beMHbIE ITI00YChI,
C UX [TOMOLbIO NEMOHCTPUPYETCS BHYTPEHHEE CTPOCHME TUTAHETHI.

Amaacot — cucteMaTU4ecKue COOpaHHUsl KapT, BBIMIOJIHEHHBIE IO
€1MHOH NMporpaMMe Kak LieJIOCTHbIE ITPOoU3BeaeHUs. B atnace kapThbi Te-
MATHYECKU YBSI3aHBI MeXIY COOOM, B3aMMHO COIIACOBAHbI U AOMOJI-
HSAIOT Ipyr Apyra, OHU ClielHaNbHO NMpeaHa3HayeHbl NS COMOCTaBlie-
HUSL U COBMECTHOTO aHa/IM3a. AT/Iachl KJIaCCUGUIIUPYIOT MO MPOCTPaH-
CTB€HHOMY OXBaTy, Ha3Ha4eHHI0, ¢GOpPMATY M MHBIM NpHU3HaKaM. Mx
M34al0T B BUJE€ KHWUI WM aibOOMOB, B Mnepersiere Wil OTAEAbHbIMHU
JINCTAMM, MTOMELIAEMbIMM B OOLIYIO MankKy uau Kopobky. Kpome kapt
ATJIAChl COMEPXAT MOSCHUTE/bHbIE TEKCThl, CIIPaBOYHbIE MaTepUalbl,
rpadguku, dortorpaduu. IMoapoGHOMY paCCMOTPEHUIO ATIIACOB I10CBS-
1eHa riasa 1X.

Peaveghnvie kapmvt — xapThl, farolMe 0ObEMHOE TPEXMEPHOE U306-
paxeHue MeCTHOCTH. [Ins Gonbluell HarISIAHOCTU U BBIPA3UTEJIbHOCTH
BEPTUKAIbHbIA MacliTab TaKUX KapT BCEraa NpeyBeauYeH MO CpaBHE-
HMIO C TOPU3OHTAJIBHBIM B 2—5 pa3 (B 3aBUCUMOCTH OT MacliTtaba Kap-
Tbl) JUIS1 TOPHBIX TEPPUTOPUIL U B 5—10 pa3 — mis paBHuH. Bce conep-
KaHHE pesibeHBIX KapT MOKAa3blBalOT OObIYHBIMH YCIOBHBIMUM 3HAKAMM.
[Ipexne penbedHble KapThl U3rOTOBJISUIM M3 A€peBa, TMIICA, KAPTOHa,

2 - 4886
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nanee-Matie, Tenepb UX 00bIYHO (POPMYIOT U3 TUIACTHKA B TEPMOBAKY-
YMHBIX YyCTaHOBKaX. PenbedHbIe KapThl TPUMEHSIIOT B y4EOHBIX LIEJISX U
U1 pelleHUs] HEKOTOPBIX MPAaKTUYECKMUX 3ajay, HarnpuMmep MpOeKTU-
pOBaHUA NOPOT, BOAOXPAHMIHLL U T.II.

Baok-duazpammur — TpexMepHbIe M10CKKUE KapTorpaduyecKue pu-
CYHKH, COBMellaloliire U300paxKeHne KaKoi-1M60 MOBEPXHOCTHU C MPO-
JNOJIBHBIMU M TOMEpeYHbIMU BEPTUKAIbHBIMU pa3pe3aMu. TemaTuka
6J10K-qUarpamMMm pasjiMyHa: reojlorM4eckue u reomopdonoruyeckue
0J10K-IMarpaMMbl OTPaXKaroT YCTPOWCTBO 3EMHOM MOBEPXHOCTH ONHO-
BPEMEHHO C pa3pe3aMU 3eMHON KOpbl, TOYBEHHbIE — AAIOT MPEACTaB-
JIeHHE O COOTHOILLUEHUH pejibeda MECTHOCTH U ITOYBEHHOTO MPOGWIs,
OKEaHOJIOTMYEeCKUE — TMOKA3bIBAIOT pacnpeneieHe BOIHbIX Macc, GpoH-
TOB, TEYEHU, CONEHOCTH M T. M. Biok-guarpaMmsl CTposiT B ahPuH-
HBIX U NEPCIEKTUBHBIX MTPOEKIUSIX, U1 HAIJISIAHOCTH MacLuTab 1o Bep-
TUKQJIX OOBIYHO NMPEYBENTUYMUBAIOT N0 CPABHEHUIO C TOPU3OHTAIBHBIM,
«pacTArMBalT» U300paXkeHWe BAOJbL ONHOM U3 OCei, MEHSIOT HAKJIOHbI
M paKypchl. DNEKTPOHHbIE 6JI0K-IMarpaMMbl MOXHO [TOBOpPaYyMBaTh U
BpalllaTh Ha 3KpaHax IUCIUIEEB A1 Hauy4liero o63opa ¢ pa3HbIX CTO-
poH. MHorna 65oK-nquarpaMMel CTPOST B BULE CUCTEMBI ITpodueit (Bep-
TUK&IbHBIX CEYEHMUI), AENAlOT B HUX BHIPE3bl WJIM M300paxaloT OT-
JeJbHble 0JI0KM Kak Obl pa3ABUHYTHIMMU.

Anazaugpuuecxue kapmot (anazaughvt) — KapThbl, OTIIeYaTaAHHLIE IBY-
Ms B3aMMHO JOMOJIHSIIOIUMMHM L[BETAMU (HarpuUMep, CUHe-3eJIeHbIM U
KPacHbIM) C MapajylakTUYECKUM CMELUEHHUEM TakK, YyTo 06a u3obpaxe-
HUA 00pasyloT ctepeornapy. IIpu paccMaTpuBaHUM TakuX KapT yepes
CIielIMaJIbHbIE OYKU-CBETOMMIBTPBI C KPACHBIM M CUHE-3€NIEHBIM CTEK-
JIAaMU KaXIblil T71a3 BUOUT JIMIUB «CBOE» U300paxeHue, U B pe3yJibTaTe
OHM BOCIIPUHUMAIOTCS KaK eNuHOe YepHOo-6ejioe 00beMHOE CTepeo-
CKOMUYecKoe n3o0paxeHue. Metoabl KOMNBIOTEPHOI rpa¢MKH NO3BO-
JIAIOT MOJIy4yaTh aHaraMdbl Ha 3KpaHe aucruies. AHarauduyeckue Kap-
Thl OOBIYHO MCIOJIB3YIOT B Ka4eCTBE Y4eOHbIX MOCOOUI KaK HaTJISAHbIE
peabedHble MOAEIIU.

Domoxapmost — KapThl, COBMellleHHbIE ¢ hoToU300paxeHueM. [Ins
HX HU3rOTOBJICHUS Noaurpaduyeckue OTTUCKHU € (POTOIIAaHOB COBMeE-
LIAIOT ¢ KapTorpaduyecKUM H300pakeHUEM OTHENbHBIX 3J€MEHTOB
MECTHOCTH (C KOOPOWHATHOM CETKOH, FOPU3OHTAJISAMM, HAAMMUCIMU
U 1p.) 160 ¢ TeMaTUYECKHUM coaepXaHHeM (reoJIorM4ecKue CTpoe-
Hue, nanawadTel U T.10.). POTOKAPTH CO3JAIOT B MPOEKLUMUSIX U pa3-
rpadke, MPUHATBIX U1 OOBIYHBIX KapT, OHU MMEIOT OJMHAKOBYIO C
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HUMHU OCHOBY U TOYHOCTb. TakuM oOpa3oM, HOTOKapThl COYETAIOT [10-
CTOMHCTBA MOAPOOHBIX CHUMKOB C OOOOLUEHHOCTBIO KapT, 4YTO Ype3-
BbIYAWHO YINOOHO NMpU OPUEHTMPOBAHUM Ha MECTHOCTH, HayYHBIX MC-
c/e0BaHUSX, UHXEHEPHBbIX U TMPOEKTHO-U3BICKATENbCKUX paboTax.
MHorna ucnonb3yoT TEpMUH opmogomokapmet, TOAYEPKUBasL TEM Ca-
MbIM, YTO NPU COCTaBJIEHUH KapThl (oTOU300paxKeHUe NMpeodpa3oBa-
HO B OPTOrOH&IbHYIO npoekuuio. Ecnu ¢oTOOCHOBOM CayXaT KOCMHU-
YyecKue CHUMKMU, TO TAKKE KapThl HAa3bIBAIOT KocMogomoxapmamu. Hau-
f6osee pacrnpocTpaHeHbl obuiereorpacpuyeckue, reoJoruyeckue,
TEKTOHWYecKue, naHawadrtHele GOTOKapThl U KOCMOQOTOKApTHI, a
TakXe U300paxeHus] MOBepXHOCTH JIYHBI M IPYTUX IUIAHET.

Kapmui-mpancnapanmur — xapThl, OTIIeYaTaHHbIE HA MPO3payHOM
MJIeHKe U NMpeaHa3HaYeHHbIE 1 MPOeKTUPOBAaHUS Ha 3KpaH. OOBIYHO
U3TOTOBJISIIOT KOMIUIEKTHI (WIM CEepHUM) IMPO3PAYHBIX TUIEHOK C pas-
HBIM, HO B3aMHO COIJTaCOBAaHHBIM TEMaTUYECKUM coaepxaHuem. [1pu
JNEMOHCTPAaLMX MOXHO COBMELIATh HECKOJBKO KapT-TPaHCIIAPAHTOB,
MOKa3bIBas CBSI3U SIBJICHUM WM CTeNEeHb COINIaCOBaHMS cjloeB. KapTei-
TpaHCIMAapaHThl UCIOJb3YIOT KaK UJUTIOCTPALIUM K JIEKIIUSIM U HayYHbIM
noxJiagaM n1ubo Kak HarssaHble ydeOHble nocobus.

Kapmut na muxpogumax — MUHUATIOPHBIE KOMUM C KapT WM aT-
JlacoB Ha (PoTO- M KHHOIUIEHKe. MukpodunbMupoBaHue M03BOSIET
KOMIIaKTHO XpaHUTb Oonbluue MaccuBbl Kaprorpaduyeckoii ‘MHGoOp-
MauuH, OBICTPO HAXOOUTh X BOCIIPOM3BOAUTD HYXKHbIE KapTbl. MUKpoO-
(UK 1aI0T BO3BMOXHOCTb COXPaHATh OPUTHMHAIBI KapTorpahuyecKkux
NpOU3BeAEHUI (0COGEHHO 3TO BaXXHO MU CTapbIX M PEAKUX KapT), Cyllie-
CTBEHHO COKpallaTh pa3Mepbl KAPTOXPAHWIMIL U CTOUMOCTb XpaHEHUS
(Hanpumep, Ha KapTtorpaguyeckoM NPOMU3BOACTBE MM B OuUOIUOTE-
Kax). BaxHo ¥ T0, uTO MHPpOPMaLUMIO ¢ MUKPODHULIEH MOXHO HEIOC-
pPEeNCTBEHHO BBOIMTD B KOMITIBIOTEP NPU aBTOMATUYECKOM COCTaBJIEHUU
M aHaI13e KapT.

Iughposvre kapmur — 1bpOBbLIE MOACIU OOBEKTOB, INpPEACTaBIEH-
HblE B BUAE 3aKOIUPOBAHHBIX B YMCIOBOH (hOopMe IJIAHOBBIX KOOPIH-
HaT x 4 y U anmnukar z. Ludposbie naHHble (LUMGPOBbIE MOIEIH)
nosnyyarot JUb6o nyTeM UUPPOBAHUS CONEPXKAHUS UCXOIHBIX TOMOrpa-
OUYECKUX U TEMAaTHYECKUX KapT, TM60 MyTeM HermoCpeaCTBEHHBIX U3-
MepeHHii o crepeodororpammeTpuueckum moaensM. Liudpossie kap-
Thl CYLUECTBYIOT Ha MAUIMHHBIX HOCHUTEJSAX U IO CYyTU — I3TO JIMIIb
JIOTUKO-MaTeMaTUyecKue onucaHus (MpeacraBiieHus) Kaprorpadupy-
€MbIX OOBEKTOB M OTHOLUEHU I MeX1y HUMU, CHOOPMUPOBAHHbLIE B ITPU-
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HSATBIX ISt OOBIYHBIX KAPT KOOPAMHATAX, IPOEKLUSX, CUCTEMaX YCJIOB-
HBIX 3HAKOB C yYETOM IpaBWJI FeHepaTu3allu U TpeOOBaHUM K TOYHO-
cti. [1Tomo6HO OOBIYHBIM KapTaM OHM pa3jIMYyaloTCs N0 MacluTady, Te-
MaTHKe, TPOCTPAaHCTBEHHOMY OXBaTy U T. I1. [J1TaBHOe Ha3HaueHue uud-
POBBIX KapT — CJYXHUTb OCHOBOI Mg popMUpOBaHUS 0a3 JaHHBIX U
aBTOMAaTUYECKOI0 COCTaBJIEHUSI, aHaIU3a, MpeoOpa3oBaHUs KapT.

Aaexmponnvie kapmov: — UMGPOBBIE KAPThl, BU3YaJIU3UPOBAaHHbIE B
KOMITBIOTEPHO# Cpeie C UCTOJIb30BAHUEM NMPOTPAaMMHBIX U TeXHHYeC-
KHX CPEeJCTB B NPUHATHIX MIPOEKLIUAX, CUCTEMAX YCIOBHBIX 3HAKOB IPH
co0JII0I€HU U YCTAaHOBJIEHHOM TOYHOCTH M TipaBw odopmiieHust. Muorna
M300paxeHus], BbIBENEHHbIE HAa NUCIUICH, HAa3hIBAIOT IKPAHHLIMU Kap-
mamu, a KapThl, BRIBEJEHHBIE C 9KPaHA C MTOMOILBIO NeYaTaloLIUX YCT-
POICTB, — Konuamu 34exmpornsix kapm (HeyIayHbIiA TEPMUH — <«TBEp-
nble Koruuy»). Hapsimy ¢ aieKTpOHHBIMU KapTaMU CYLUECTBYIOT U J4eKm-
DOHHBIE amaactl — KOMIIbIOTEDHBIE AaHAJOTM OOBIYHEBIX aTIacoB.
C pa3BuTHEM TEJIEKOMMYHUKALIMH MTOSIBWIACh BOSMOXHOCTb COCTaBJIATh
Y pa3MellaTb OTPOMHbBIE MACCHUBBI JIEKTPOHHLIX KapT U aTJIacoB B CETU
WnrepHer: Ux HasviBator Humepnem-xapmamu u Humepnem-amaacamu.

Kapmozpaguueckue anumayuu — nuHaMuU4ecKue Mociaes0BaTeNb-
HOCTH 3JIEKTPOHHBIX KapT, KOTOphIE NEpelaloT Ha 9KpaHe KOMIIbIOTEpa
IMHAMUKY, BOJIIOLIMIO N300paxxaeMblX OOBEKTOB U SIBIEHUI, UX Tepe-
MellleHHe BO BpEMEHU U MPOCTPAHCTBE (HaNpUMep, ABMXKEHUE aTMOC-
depHbIX GPOHTOB, pacliMpeHKe 30H OCAAKOB IPH IIPOTHO3aX MOTOIbI
U T. 11.). AHUMAlIUK MOTYT ObITh IUIOCKMMM WX OOBEMHBIMH, CTEpPEO-
CKOITMYECKUMU U, KPOME TOr0, OHM MOTYT co4yeTaThcs ¢ oTon3odpa-
XeHUeM. B mocnenHem ciyyae BO3HMKAET ITOYTH IOJIHAS WUIIO3US pe-
albHOM MECTHOCTH. Takue M300paXKeHUsl Ha3blBAIOT GUPMYAAbHLIMU
kapmamu (BUPTYQIbHBIMH MOJEISAMM), UX CO3AAIOT B KOMIBIOTEPHOM
cpelne, UCIOIb3Ys JUIsl 3TOro I0CTaTOYHO CJIOXHOE IporpaMMHoe obec-
rneyeHue.



Fnasall

Kaprorpadmsa

2.1. Onpenenenne

TpapmumoHHoe onpepgeneHue HasbiBaeT KapTorpadMio Hayxosd o
KapTax Kak ocobom cnocobe u3obparkeHns [eHCTBHTENLHOCTH,
MX CO3RaHMM M MCMONBL3OBAHMM. DTO ONpepAerneHne 3aKpenneHo
MexpayHapogHom KapTorpaduyeckon accoumaumen. locypapcTeeH-
Hble HOPMAaTHBHbIE M3OAHWA MMACAT, YTO Kaprorpagus — obnacte
HayKM, TEXHUKM M NPOM3BOLCTBA, OXBATbIBAIOLWASN M3y1eHHue, CO-
34aHue M MCNONb30BAHME KAPTOrpahuHecKmx npomn3eefeHns.

TakuM o6pa3oM, KapTorpadusi CyliecTByeT B Tpex ¢opMax:

* HayKka 06 oToBparkeHun u NO3HaHMM ABNeHKH Npupoabl M obuiectea
NnocpeacTBOM KapT;

¢ 06nacTb TEXHWKM M TEXHONOrMM CO3[AAaHMS M MCMONb3OBAHWA KapTO-
rpacdmyecKnx NPou3BeAEHUN;

¢ OTpacnb NPOU3BOACTBA, BbINYCKAIOLWLAA KAPTOrpatuIecKyto MPoayK-
umto (KapTel, atnacs!, rnobycs! u ap.).

B apyrux cTpaHax BCTPEYalOTCS HECKOJBKO MHBIE TONKOBaHUs. Ha-
TIpUMep, B aHIJIMHACKOM TPAaKTOBKE KapTorpadusi ornpenensieTcsi Kak
“MCKYCCTBO, HayKa M TEXHOJIOTHSl CO3JaHUsl KapT, a TAKXe UX U3yue-
HUS KaK Hay4YHbIX JOKYMEHTOB M MPOU3BEAEHHUI HCKYCCTBa», BO ¢paH-
Ly3CKOH — KaK «COBOKYITHOCTb MCCJIEAOBaHUM, HAy4YHBIX, TEXHUUYEC-
KUX M XYI0XECTBEHHBIX IMPOLIECCOB, BHINIOHIEMBIX C LIEJIbIO CO3AaHUs
KapT, TJIaHOB U IPYTHMX CPEICTB M300paXkeHHs, a TaKXKe METOMbl UX
UCIIOJIb30BAHUSI».

B cBs3M ¢ pa3dBUTHEM KOMIIBIOTEPU3aLIMK NPEATPUHUMAIOTCS NO-
IIBITKA PACUIMPHUTh TNpPeACTaBlieHUs] 0 KapTorpaduu U BKIIOYMTL B €€
HHTEpECHl HE TOJIbKO CO3AaHUE JIEKTPOHHBIX KapT, HO U GOpMUpPOBa-
iue 6a3 U O6aHKOB UMUGpOBOK Kaprorpadpuueckoit undopmauvu. Ho
TaK MM MHa4ye BO BCeX ONpeAeseHUIX NoAYEePKUBAETCs, YTO KapTorpa-
dbus 370 061aCTb HAYKM, TEXHUKHM U MPOM3BOACTBA, MHOTAA A00ABsi-
I0T — W MCKYCCTBa, a TaKX€ TO, YTO OHAa MMEET [iei0 HE TOJIbKO C
CO31aHUEM, HO M C UCIOJb30BAHUEM KapT.
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2.2. TeopernyecKkue KOHUENOMA B KapTorpadpumn

Teopemqecxaﬂ KOoHuenuua — 3TO onpepeneHHaa cCMCTema B3rnagos
Ha NnpeameT n meTop KapTtorpacmi. B Hell oTpaxeH ypoBeHb TOHUMaHMUsI
M UCTOJIKOBAHUSI TPOLECCOB, OTPEACSIOLIMX pa3BUTUE KapTorpadu-
4YeCKOU HaykKu M NMpPOM3BOACTBA HA JAHHOM 3Tare.

KoHuenuuu o60611aioT MpoLIIbIA OMbIT HAYKU U TILITAIOTCS Olle-
HWATb TEHACHUUM ee pa3BuTHs B Oyayuiem. Ho npu 3tom oHu Bcerna
OTPaXaloT CeroaHSIIIIHEE TOHUMAHWE COCTOSIHUS U MEPCIeKTUB HayKH.
B H1x dukcupyroT coBpeMeHHbIE B3IJISIIbI U [TPOOAEMbI. DTUM OObSICHS -
€TCsl IBOJIIOLMS KOHLEMUHUIA: MO Mepe MPUOOPETeHHUs] HOBOTO OIbITA,
BHEPEHUS MPOrPECCUBHBIX METOAOB U TEXHOJOTUN TEOPETUYECKUE
KOHUEMLMUUM YTOYHSIIOTCS, COBEPLICHCTBYIOTCS, U3MEHSIOTCS (MHOTAA
BeCbMa pELUUTEbHO), YCTYNMAT MECTO HOBBIM — 3TO €CTECTBEHHBIN
NYTb Pa3BUTHSI TEOPUU HAYKU.

B HacTosilee BpeMsi B KapTorpadun opopMUIoCh HECKOJIBKO TeO-
PETUYECKUX KOHLIETILIMIA. N

Ilo3naeameavnan uau Mo0eabHO-nO3HABAMEAbHAA KOHUenuus pac-
CMaTpUBaeT Kaprorpaduio KaKk HayKy O MO3HaHUU AEHCTBUTEIILHOCTU
NOCPENCTBOM KapTorpachuyeckoro MoAeJIUpOBaHUs, a caMy KapTy —
KaK MoaelNb NeMCTBUTEIbHOCTY. B 3TOM TpakTOoBKe KapTorpadus rnpea-
CTaeT Kak Mo3HaBaTe/ibHasi HayKa, MMelolasl camoe 6I1M3Koe OTHOoule-
HHE K €CTECTBEHHBIM U COLMAJIbHO-IKOHOMUYECKUM HayKaMm (Tpexuae
BCEro K Haykam o 3eMJie) U TEOpMM NO3HAHUs. DTa KOHLENLUS pa3pa-
OarbiBajlach B OCHOBHOM OTeuecTBeHHbIMU Kaprorpadamu H. H. bapan-
ckuM, K. A. CanuiuessiM, A. B. T'eapiMunbiM, A. I'. McaueHKo U ux noc-
nenosarenamu ewde ¢ 1940-x rr.

Kommynuxamuenan xonuenyusa — B Helt KapTorpadus npeacraer
KaK Hayka O Mepejiaye MPOCTPAHCTBEHHOM MHGbOpMallMK, a Kapta —
KakK KaHaJl WHOpMaLMM, CpEACTBO KOMMYHUKAUUU. TakuM o6pa3oMm,
Kaprorpagus OKa3blBaeTCS OOHOM U3 oTpacieil UHPOpPMATUKH, OHa
TECHO CBSI3bIBAETCS C Teopuel MHPOpMaUMU, aBTOMAaTUKOW, Teopueit
BocrnpusTusi. OCHOBHOM BKJal B (pOPMUPOBAHUE NaHHON KOHLEILWH B
60—70-e ronb! XX B. BHec/U 3ananHbie kaprorpadsl E. Apu6eprep, A. Ko-
JNlayHbIi, A. POOMHCOH U ap.

S3vikoean (KapmosA3bIK06AA) KOHUENUUA TPAKTYET KapTorpaduio Kak
HayKy O sI3bIKe KapThl, a KAPTY — KaK O0COOBIA TEKCT, COCTaB/IEHHbI C
MOMOLIBIO YCIIOBHBIX 3HAKOB («HalMCAaHHBIN Ha A3bIKe KapThl»). B naH-
HOM ciydae Kaprtorpacdusi BBICTYNaeT KaK OTpacib JIMHIBUCTUKU M
CEMMOTUKH (HAyKH O sI3bIKax), a MPeIMETOM ee HCCIIeN0BaHUsl CTaHO-
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BSTCSI KapTorpaduueckre 3HaKOBbIC CHUCTEMbI. Pa3BUTHE 3TON CUCTEMBbI
B3rasa0B npousounio B 1970—1980-e rr. rnaBHbIM 00pa3oM Oaaronapsi
tpynaM A. @. Acnanukaiusui, A. A. Jliororo, 5. [1pasas v ap.

CylUecTBYIOT M APYTHE TEOPETUYECKUE TMOCTPOEHMUS!, aKLIEHTUPYIO-
1111e BHUMaHWeE Ha MHBIX OCOOEHHOCTAX KapTorpacuu U nopoit coyeraro-
LK€ pasHbie TOUKU 3peHusi. TakoBbl memaxapmoepagusa (no A. ®@. Acna-
HUKALIBUIM), B KOTOpOH- o0luasi Teopusl KapTorpauu CTPOMTCS Ha
JIOTUKO-PUNOCOMCKUX MPUHLUIIAX TEOPUU OTPAXKEHUS, Kapmoao2us
(no JI. PataiickoMy), coBMmeluaolias MpeacTaBieHUsi O MOJENBHbIX U
KOMMYHUKaTUBHbBIX QYHKUHMSIX KapTorpaduu, U HEKOTOpbIE Apyrue.

Kaxxnass 3 Ha3BaHHbIX KOHLIEMLIMA UMEET oA co0O0it BIOJIHE pe-
aJIbHble OCHOBAHUSI, CONEPXKUT PALIMOHAILHOE 3€PHO.

Kaprorpadus npepcraer B HMX, C OQHOM CTOPOHbI, KaK HayKa o
MO3HaHWM MMPA, C BPYFrOM — KaK CPeAcTBO KOMMYHMKaUMM, a ¢
TpeTben — Kak ocoboe a3bikoBOoe obpasoBaHue.

DTO KaK pa3 CBUIETEALCTBYET O MHOTOIPAHHOCTH KapTorpadum,
Pa3HOCTOPOHHOCTH CBOMCTB M pa3HO0Opa3uu ¢hyHKLMI KapThl, KOTO-
pasi SIBISIETCSI U MOAEJNbIO NEMCTBUTENIBHOCTH, U KaHAJIOM Tepeaayu
MPOCTPAaHCTBEHHON MHGbOpPMaLMK, U OAHOBPEMEHHO OCODBIM SI3BIKOM
reorpa@uu U Apyrux Hayk o 3emiie.

IlocTeneHHO B COBpeMEHHOI KapTorpaMy HauMHaeT rpeobanaTh
TEHAEHLIUSI KOHBEPTEHLIMH, IPOUCXOOUT CONMMKEHUE pa3HbIX TQUEK 3pe-
HUA Ha npeaMert kaprorpaduu, HabnOAaeTCss UHTerpauus NMpeacTaB-
JIEHUI1 O MOIENbHBIX, KOMMYHHUKATHUBHbIX, S3bIKOBBIX (QYHKIIMSIX KapT
Y KapTorpagpuu.

B 80-x romax rpoliioro CToJeTs ctana GpOpMUpPOBATLECS HOBAd 2e0-
ungopmayuonnan xonuenyus. CornacHo eil Kaprorpadusi paccmaTpu-
BaeTCs Kak HayKa O CUCTEMHOM MH(OpMaLUMOHHO-KapTorpaduueckomM
MOJeIMPOBaHUU U NMO3HaHUU reocrcteM. OHa TECHO CBsI3aHA C T€OUH-
¢dopmaTukoit, HaykaMu o 3emie W obiwrectBe. Kapra mpencraet kak
00pa3Ho-3HAKOBasi reoMHGOPMALMOHHAS MOJENb AeHCTBUTEILHOCTH,
VMHaye roBOpsl, OHa ONHOBPEMEHHO U UHCTPYMEHT MO3HAHUS, U CII0-
€00 aHaJI0roBOro MOAENMPOBAHUS JEHCTBUTEIBHOCTHU, M CPEACTBO Ie-
penaun MHdopmauuu B LUbpoBO GopMe.

2.3. CrpykTrypa Kaprorpagpumn

CoBpeMeHHas kapTorpadusi npeactaBisieT co00i pa3BeTBIEHHYIO
CUCTEMY HayuHbIX AUCLUITIMH U TEXHUYECKUX oTpaciieir. OMHU U3 HUX
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MMEIOT MHOTOBEKOBYIO MCTOPMIO, Apyrue CHPOpMUPOBANIUCH CPaBHM-
TeNMbHO HENABHO, TPETbM HAXOMSITCH B CTaAMM CTaHOBJIeHUH. Bee orin
TCCHO CBSI3aHbl MEXAY COOOU U CO MHOTMMMU APYTUMHU OTPACISAMMU HAa-
VKM W TEXHHKH, HA CThIKAX C KOTOPbIMWU BO3HMKAIOT HOBbIE HayuyHble
HarpaBiaeHusi. OCHOBHblE KapTorpadpuueckue AMCUUIUIMHBI, UIH pa3-
neabl Kaprorpacduu, MOXHO MPEACTaBUTDh CAEAYIOLIMM 00pa3oM.

Obwasn meopus kapmozpaguu — v3y4daet oblMe NpobaEMbI, Npea-
MET U MeTOoJ KapTtorpaduu Kak HaykKu, BOMPOCHI METOIOJOIMK CO31a-
HUS ¥ KUcnonb3oBaHus KapT. OCHOBHbiEe pa3pabOTKU MO TEOpUHU Kap-
TOrpa)uu BHIMONHAIOTCS B PAMKAaX KapmogedeHus — obLIeTO yYeHHS O
KapTorpauyeCKuX NpoU3BeAeHUsIX.

Hcmopusa kapmozpagpuu — v3yyaeT UCTOPHUIO UAEH, Npeacrase-
HUH, METONOB KapTtorpaduu, pa3BUTHE KapTOrpauuyeckoro npous-
BOJCTBA, a TaKXe CTapble KapTorpaguyecKue rpou3BeIeHUS.

Mamemamuueckasn xapmozpagua — NUCUMITIMHA, U3YYalOLas Ma-
TeMaTHYeCKYl0 OCHOBY KapT. B Heil pa3pabaTbIBalOTCs TEOPUS U METO/Ib
CO3/1aHMA KapTorpapuyecKuMX MNpOEeKLMii, aHAIM3UPYIOTCS paclipee-
JeH1E UCKaXEeHUM B HUX, MOCTPOeHHE KapTorpadmueckux CCTOK € 3a-
JlAaHHBIMH YCIOBUSIMMU.

Hpoexmupoaanue u cocmaeaenue kapm — U3y4acT U pa3pa6aTblBa—
€T METOAbl U TEXHOJIOTUU J1abopaTOPHOro (KaMepanabHOI0) U3roToBJIe-
HUSI U peIaKTUPOBaHMs KapT. B cBoOIo oyepenb, moapasfensercs Ha He-
CKOJIbKO OONbIUMX pa3AesioB, MOCBSLUIEHHBIX OOLUMM BOMpPOCaM, Mpo-
€KTHPOBaHMIO MU COCTABJIEHUIO KapT obluereorpapmuyeckux, npupoabl,
COLMANIbLHO-3KOHOMHUUYECKUX, IKOJIOTMYECKUX U T. 1.

Kapmozpagpuueckasn cemuomurxa — pa3pabaTbiBaeT A3blK KapThl, TEO-
PHIO U METOAbI MOCTPOEHHUS CUCTEM KapTOrpadMuecKux 3HaKOB, MpaBU-
Jla UX MCI0J1b30BaHMs. B paMKax KapTorpaQuyecKoii CEeMMOTUKM BbIAENS-
10T TPU pa3nena: Kapmozpagu4ueckyro CUHMAKMUKY, CEMAHMUKY VI npae-
Mamuxy, KOTOpble U3YYaloT COOTHOLIEHHS 3HAKOB MeXAy COBOM, X CBA3b
¢ oToOpaxaeMbIMU 00BEKTAMU, OCOOEHHOCTH BOCHIPUATHS YUTATE/SIMHU,
MH(OPMaLIMOHHYIO LEHHOCTb 3HAKOB U T. M. (CM. pa3a. 4.1).

Oghopmaenue xapm (xapmozpagpuueckuii ousaiin) — V3y4yaeT Teo-
PUIO U METOMIbl XYIOXECTBEHHOro NMpPOEKTHPOBaHHs Kaprorpaduyec-
KMUX MPOM3BEAEHUH, UX LUTPUXOBOrO M KpacoyHoro odopmieHus, B
TOM YMCJIe CPeACTBaMU KOMIbIOTEPHOM rpaduKu.

Jxonomuxa u opzanusauusa Kapmozpaguueckozo npouseodcmea —
pa3nesl Ha CTbiKe KapTorpa®uu ¥ 3KOHOMUKHM, B paMKaxX KOTOPOro u3y-
YawTcs 1pobjeMbl ONTHMaNbHOW OPraHW3alMK M TJIaHWPOBAHUsI
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HPOM3BOIACTBA, UCTIOIb30BaHUSI KapTorpaduueckoro o0opya0BaHusi, Ma-
TCPUAIOB, TPYLOBbIX PECYPCOB, MOBbILLIEHMS MPOU3BOAUTENLHOCTH TPYLd
11 PKOHOMHYECKON 3 (DEKTUBHOCTH.

H3danue kapm — TCXHMWYECKasi AUCLMUITIMHA, pa3pabaTbiBaloluas
TEXHOJ0MUIO MeYyaTaHus KapT, arjacoB W Apyroi kKaprorpaduueckon
ITPOIYKUMA.

Hcnoavsoeanue xkapm — pa3pabaTbiBacT TEOPUIO U METOAbI MPUME-
Henusl Kaptorpaduyeckux npouMsseaeHui (KapT, atjaacos, r106ycoB H
/IP.) B pasnMuHbIX cepax NpakTUYecKoM, HayuHoH, KyJbTYPHO, 00-
pa3oBaTeAbHON AesiTes1bHOCTH. OCHOBY 3TOM AMCUMUIIMHBI COCTABSICT
Kapmozpaguieckuii Memod uccaedo8anus — MeTO/1 UCIONAb30BAHUS KapT
/UIsl TO3HaHMs! U300PaXKEHHbIX HAa HUX ABJIEHUN.

Kapmozpagpuuecxoe ucmounuxosedenue — vzyyaet u paspadbarbipa-
€T METO/bl OLIEeHKM W CUCTeMaTHU3alUUU KapTorpauueckux UCTOYHU-
KOB (KapT, CHUMKOB, CTaTUCTUYECKHX JAHHbIX U APYTHX JOKYMEHTOB),
MCMOJ1b3YEMbIX [UIsl COCTABICHUS KapT.

Kapmocpaguueckan ungpopmamurxa — viyyaert n paspabarbiBaeT me-
TO/bl cOOpa, CUCTEMATU3aLIUU U TIPENOCTaBIEHUs NOTPeOUTENIAM MHDOP-
MAallMM O KapTorpaguyeckux Npou3BeaeHusIX 1 uctouyHmkax. Pasnen, 3a-
HUMaIOLLMIACSL CUCTeMaTU3aLMeil M3AaHHbIX KapT U aTjlacoB, COCTaBie-
HUEM yKa3areJeil, CiucKoB, 0030poB, Ha3blBaeTCs kapmobubauozpagueil.

Kapmoepaguuecxas mononumuxa — vzydaer reorpapuueckue Ha-
3BaHUS, UX CMBICJIOBOE 3HAUEHUE C TOUKHM 3PEHUsl TpaBUJIBHON Mepe-
Jayy Ha Kaptax. B 3apauu 3Toil AMCUMIUIMHBI BXOAUT HOPMAIU3ALMS U
CTaHAapTU3alusi Ha3BaHUIl U TEPMMHOB, HAHOCHMBIX Ha KapThl.

Cucrema KapTorpaMyecKux AUCLMIUIMH HE sIBASIETCS YeM-TO 3ac-
ThIBLIMM M HEM3MEHHbIM, OHA Pa3BUBAETCs, KaK XUBOM opraHuaM. Io-
SIBSIOTCSt HOBBbIE OTpac/iu KapTtorpaduu, O4HW pa3feibl UCIbIThIBAIOT
ObICTPbIif POCT, pa3BUTHE APYTMX HECKOJBKO 3aMeaisiercs. Hanpumep,
C BHEIPEHUEM 3TEKTPOHHO-BBIYMCIUTEIBHOM TEXHUKHW U3bICKAHUE HO-
BbIX KapTOrpaduyecKmx MpoeKIMit CTaIo «AeJIOM TEXHUKN» B JIYUYLLEM
CMbICJIE 3THX CJIOB. B TO Xe BpeMsi NosiBJieHUE I7100a/1bHbIX MO3ULIMOHU-
pytouinx cucreM (GPS — I'TIC) Bener k GopMUPOBAHHUIO B MaTeEMaTU-
4yecko# KapTorpagpuu HOBOTrO Harpapji€HUS — CIIYTHUKOBOTO MO3ULIHU-
OHUPOBAHHUS — B y3Jie MEPECEYECHUS] €€ MHTEPECOB CO CIIYTHHKOBOM
reone3ueit u panmogusnkoit. CroBoM, kaprorpadus pa3BUBaeTCs, KaK
KMBOE [1€EPEBO, KOPHU KOTOPOIO YXOASAT AANEKO B [71yOb BEKOB, a BETBU
TSHYTCSt K BBICOKUM TEXHOJIOTMSAM OymylUero.

B cucreMe kapTorpaduu CIOXUI0CH MHOXECTBO OTpacieil, pa3in-
YallIMUXCS M0 TeMaTuke: oblereorpaduyeckoe, reosiorHyeckoe, no-
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YBEHHOE, 3THOrpadruyeckoe KaprorpadupoBaHue U Ap. BTH OTpaciu
MpUHaIeXaT Kaprorpaduu Mo MeTO4y, a KOHKPETHbIM HayKam (Ha-
NpUMeEp, TeoNOTUU, MOYBOBEAECHUIO, 3THOrpaduu) — IO Npeamery.
WX crieKTp MOUCTHHE HEOOBsITEH (CM. KilacCU(PUKALMIO KapT 10 TeMa-
THKE), NMpUYeM C MOsSBJIEHMEM HOBBLIX OTpacjeil 3HaHWUsI BO3HUKAIOT
BCE HOBBbIE pa3llefibl TeMaTUUeckol kaprtorpaduu. [lpuMepamu Moryt
CJIY>KHATb HEJaBHO c(OPMUPOBABLIUECS TE03KOJIOTMYECKOE, IKOTEOXH -
MHYECKOE, PaauO3KOOTHYeCcKoe KapTorpadupoBaHue U T.11.

KpoMme Toro, 1ocTaToyHo 4€TKO BBIIENSIOTCS TaKME OTPaciM, Kak
y4ebHOe, HayyHOe, TYPUCTCKOE, HaBUIalIMOHHOE (MOpPCKOE, a3poHa-
BUTaLIMOHHOE) MHXEeHepHOoe KapTorpadguposanue 1 ap. OHM pa3nuya-
IOTCS TIO HA3HAYEHHMIO U MPaKTH4YeCcKOl opueHTauuu. [1o mepe nosisne-
HMSL HOBBIX cdep MpPaKTUUYECKOTO MPUMEHEHUs TepeuyeHb MOA0OHBIX
oTpacineil ObICTPO pacuIMpsieTCs.

Bunabl kapTorpadupoBaHHS MOXHO NMOAPA3NENsITh:

* no ob6sexmy — aCTPOHOMMYECKOE, TUIAHETHOE U 3€MHOE, a BHYT-
pU 3eMHOTO — KapTorpadupoBaHUe CYlId U OKEAHOB;

* no mMemody — Ha3eMHOE, a3POKOCMMUYECKOE U MOJBOJHOE;

* no macwmaby — KpynHo-, cpelHe- U MeJKoMmaciuTabHoe,;

* no ypoeHio 0606ujenus — AHATUTUYECKOE, KOMIUIEKCHOE U CUH-
TETUYECKOE;

* no cmeneru asmomamu3ayuu — pPyYHOE, aBTOMaTU3MPOBAHHOE
(MHTEpPaKTUBHOE) U aBTOMATUYECKOE;

* no onepamusnocmu — 6a30BOE U ONIEPATHUBHOE.

BooG1iie rosops, Buasl KaprorpadupoBaHUsI MOXHO BBIAEISITL MO
pa3sHbIM OCHOBaHMSIM, OHM CTOJIb XX€ MHOTOYMCJIEHHbI, KaK CBOICTBa
CaMMX KapT, METOIbI UX CO3[aHUS U OTOOPaXkaeMbie OOBEKTHI.

2.4. cropMuecKny npoiecc B kaprorpacgpmmn

Hcropus kaprorpaduMu — HEOTpbIBHAs YacThb UCTOPUM LIMBUIM3A-
uuu. Ee usyyenne dopmupyeT KynbTypy KapTorpacda, no3BoJsieT Mo-
HATb KJTIOYEBbIE MOMEHTbI M OTaNbl CTAHOBJIEHUS U — YTO OCOOEHHO
BaXHO — TMPaBUWIbHO OLIEHUTb COBPEMEHHBbIE TEHAEHUWU pPa3BUTHS
Hayku. Mctopuueckuii ripouecc B Kaprorpaduu oxBaTbiBaeT UCTOPUIO
CO3IaHUSI KOHKPETHBIX MPOU3BeNeHUit: KapT, roOycoB, ariacoB, a
TAKKe 3TaIlbl pa3BUTUS KapTOrpapMyecKoro MHCTPYMEHTApHUsl, METO-
JIOB U TEXHOJIOTHH, uneil u KoHuemnuuit. Huxe BblaeneHbl OCHOBHbIE
BEXU Pa3BUTHS WHCTPYMEHTApUs AJISl CheMOK M U3MEPEHUH Ha MecT-
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HOCTH, METOJOB M TEXHOJIOTMM COCTaBJIEHHWs KapT, O3HAMEHOBAaBLLNE
[IOBOPOTHbIE MOMEHTBI B UCTOPHM KapTOTpadUH.

Pa3sBuTne MHCTpYMeHTapHs IS U3MEPEHUI
H CbEMOK HAa MECTHOCTH

OcHogHble 8exu MexHU4ecKo20 nhpoepecca Hcemopuveckue
nepuoobl

BusyanbHble HaOMIOACHUSI U TJ1a30MEPHbIC C apeBHeMmx

OLEHKH BpPCMEH
[MpuMeHeH e reone3nyecKUX UHCTPYMEHTOB [Ulst

MU3MEPEHUs AJIMH U YIJIOB C X B. 10 H.3.
[TosiBneHre aCTPOHOMHUYECKUX NMPUOOPOB 11sT

OMNpeAeseHUs WHPOT U JOJATOT CIIT B. o H.3.
BHeapeHre ONTHYECKHX aCTPOHOMO-Te0Ae3nUeC-

KHUX npubopoB C navana XII B.
N306peTeHune aspodoToannapaTtoB U Apyrux Co BTOpOIi MOAOBHUHBI

CpEeICTB AVUCTAHLIMOHHOIO 30HIMPOBaHHS, XIX B.

NMPUMCHEHHNE a3POKOCMHUUYECKUX ChEMOK

Co3naHue 3J1eKTPOHHOM reofe3nyecKoit anmnapa-
TYpbl C cepeantbl XX B.

ITpuMeHeH e rnobalbHbIX MO3ULMOHKUPYIOLIMX .
CUCTEM C koHua XX B.

I'maBHast TeHNEHLMST pa3BUTHUS NPUOOPOB U UHCTPYMEHTOB Uil Che-
MOK M KapTorpadupoBaHUsl Ha MECTHOCTU Bceraa Oblna HarpasjieHa Ha
paclIMpeHue MPOCTPAHCTBEHHOTO 0XBATa, MOBLILIEHUE TOYHOCTH U Ofle-
paTUuBHOCTU. BusyanbHble HabnoneHUsi ¥ NpOCTeillie U3MEPEHUs Ha
HEOOJIBLIMX Y4aCTKaX MECTHOCTH TIOCTENEHHO YCTYTIAIM MECTO BBICOKO-
TOYHBIM [€0NE3UYECKHMM METONaM U NUCTaHLUMOHHOMY 30HAMPOBAHUIO
miobanbHOroe oxeata. Crnenyetr OTMETUTD, YTO TEMITbl TEXHUYECKOTO Mpo-
rpecca CTpEMUTEbHO HapacTaloT B MOCJEAHKE ABa CTOJETUS, CPeACTBa
CBHEMKHU U TI0JIEBOTO KapTorpaMpoBaHusl NpeTepIieBaloT KapArHabHbIE
nepeMeHbl 32 UCTOPUYECKH KOPOTKHME oTpe3ku BpemeHU 30—50 neT.

AHalOrMyHble TEHACHUWUM HAONIONAIOTCS U B Pa3BUTUM METOAOB
COCTaBJIEHMSI KapT — OT NMPUMUTUBHBIX KapTOrpaduyeckKux pUCyHKOB
Ha KaMHE U MNanupyce A0 COBPEMEHHBIX TEXHOJIOTHII KOHCTPYHPOBaA-
HHUS KapT B KOMIIBIOTEPHbIX ceTsiX. I B 3TOM ciiyyae ObICTphble U Kapau-
HaJlbHble MU3MEHEHUS], B KOPDHE MEHSIOLIME KapTOCOCTaBJieHUe, TpH-
XOOSATCS Ha nocnenHue necartunetus XX B.
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Pa3BuTue KapTocoCTaBUTEIbLCKHX METON0B
M TEXHOJIOTHA H3JJaHMA KapT

OcHogHble 8exu pa3eumus Memooog Hcemopuueckue
U mexnono2ut nepuoosi
PucoBaHue Ha KaMHe, gepese, nanupyce, TkaHu | C apeBHEMILUX
BpEMEH
CocraBneHne pyKOMUCHBIX KapT Ha Gymare CIII B. oo H.3.
['paBMpOBaHMe KapT Ha KaMHe, METalje, BHEApe-
HHE KapTorneyaTaHusl C cepeaunbl XV B.
IMpumeHeHHe HoTOXUMHUYECKHUX U HOTOKONMPO- Co Bropoit
BaJIbHBIX IPOLIECCOB nonoBuHbl XIX B.
doTorpaMMeTpHYECKHE TEXHOJNOTHH COCTABICHMS
KapT C Hauana XX B.
LlndpoBbie 1 3/1EKTPOHHBIE METOABI U TEXHOJO-
TMU COCTaBJieHUs KapT, GOpMHpoBaHHe 6a3 U
6aHKOB AaHHBIX, FeOMHGOPMALIMOHHOE
KaprorpadupoBaHHe C cepeanHbl XX B.
CocTtaBjieHHe KapT B KOMITbIOTEPHBIX CETAX,
BUpPTyaJlbHOe KapTorpaduposaHue C koHua XX B.

OCHOBHbIE TEHAEHLMH Pa3BUTHSA TEXHOJIOTUH KapTOCOCTaBJIEHUS
Y M3[aHMUA KapT CBsI3aHbl C COBEPLIEHCTBOBAHHWEM METOJ0B CO3aHUs,
Pa3MHOXEHMSI U PaCNpoCTpaHeHHUs1 KapTorpaduyecKux Npou3BeaeH1M
cpenu nonb3oBateneit. Ha coBpeMeHHOM 3Tane ocoboe 3HaYeHHUe Npu-
obpenn TexHonoruu ObLICTPOro (OnepaTMBHOro) KapTrorpagupoBaHHA.
B KOHEYHOM cueTe 3KOHOMHYECKass 3(PEHEeKTUBHOCTb KapTorpaduuec-
KO HayKH M MPOU3BOACTBA 3aBUCUT OT TOTO, HACKOJIbKO ObICTPO CO3-
IaBaeMble MMPOU3BeNeHUS JOUAYT 0 MONb30BaTeNsA U OyayT NpUMeHe-
HBI JUTSl PeLUEHUST KOHKPETHBIX 331a4.

TexHUYECKUII M TEXHOJIOTMYECKUI NMPOrpecc HENoCpeaCTBEHHO
BJIMSU1 HA Pa3BUTHE METOIOB MCIONIb30BaHUS KapT. DTa JMHUS BCeraa
MMena JOBOJIbHO YETKYI0 OPMEHTAlIMI0 Ha YAOBJIETBOPEHUE MpPaKTU-
YEeCKUX M Hay4YHBIX 3anpocOB OOLIeCTBa, NpeBpallieHHe Kaprorpaguu
U3 MMPOCTOrO CPEACTBA OPUEHTUPOBAHMS B MUHCTPYMEHT TJIaHMPOBaHHUS
Y TIPOEKTUPOBAHHUSI.

Taxum 06pa3oM, MOXHO BUIETb, YTO 10 MEPE Pa3BUTUHA MHCTPY-
MEHTapusl, METOAOB U TEXHOJOTUIX KapTorpadust Bee Gojiee pacluups-
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Pa3Butne MeTo10B UCIO/Ib3OBAHUSA Kaprt

OcHogHble Hanpaenenus Hemopuueckue
UCNOAb306GHUS Kapm nepuoobi
IMpuMeHeHNe KapT Ui OPUEHTUPOBAHUS 1 Mepe- C npeBHeMLINX
IOBVXEHHSI Ha MECTHOCTH BpEMEH

Mcnonb3oBaHMe KapT VISl NYTELWECTBUIH U HaBU-
rauuu C XIII B.

KapTbl Kak CpeiCTBO YKPEIUIEHHS rOCYaapCTBEH -
HOCTH M BOEHHO-ITOJUTHYECKOM 0e30MacHOCTH CXVs.

KapThsl Kak CpeAcTBO HaKOIJIEHUS U 0000LIeH s

3HaHUMI C XVIII B.
KapTbl Kak MHCTPYMEHT MOAEAMPOBaHMUA Y Mo3Ha- | C nepBoil MOJOBHUHBI
HUS OKPYXaloLlero Myupa XX B.
KapTbl Kak cpeacTBoO KOMMYHHKALMU Co BTOpOI1 MONOBU-
Hbl XX B.

KaprorpacdupoBaHue Kak 0CHOBa CUCTEMHOM
OpraHM3alUy NPOCTPaHCTBEHHON MHOpMa-
UMH Y MPUHATHAS yNpaBJieHYECKUX PELUEHHMI C xoHua XX B.

€T NNPOCTPAHCTBEHHBII OXBaT (CErOAHS OHa yXe BbIlLIa B KOCMUYECKOE
MPOCTPAHCTBO), MOBLILIAET KayeCTBO, TOYHOCTb M, IJIaBHOE, Onepa-
TUBHOCTb CO31aHUs KapTorpacduyeckux npouspeaeHuit. OHa nocrerneH-
HO OXBAaTbIBaeT Bce 0ojiee 1UMPOKUE CJIOU MOJIb30BaTeNei, MPOHUKAET
BO MHOTHE CGepbl MOJUTHYECKON, IKOHOMUYECKOI, KYIBTYPHOM XHU3HU
obuiecTBa, U 3TO O3HAYAET MMOBBIILIEHUE LIEHHOCTH KapTorpahuyeckux
NAHHBIX KaK MTH(MOPMAaLIMOHHBIX PECYpPCOB.

2.5. Feorpacdnueckasn Kaprorpacdpmus

Inst reorpaduu BaxkHOE 3HAYEHUE MMEET BBIAETIEHUE B CUCTEME
Kaprorpaduu ocoboro HanpasieHUs1 — reorpaduyeckoit kaprorpaduu,
cymb Komopoli cocmaeanem omolpayxcenue u ucciedoeanue zeozpagu-
weckux cucmem (2eocucmem). K. A. CanuuieB, KOTOpbIN BlepBbi€ BBEJ
3TO MOHSITUE B HAYYHBbIN 00OPOT, OTMeYaJl, YTO MexXay reorpagpuyec-
KOM Kaprorpadueil U TeMaTUUECKUMM OTPACISIMU HENb3sl MPOBECTH
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pPE3KOM TPaHULIbI, KaK, CKaXEM, HET €€ Mexay pusnueckoi reorpadueit
M OTAENIbHbIMU (PU3UKO-Teorpaduueckumu aucuunaviHamu. I'eorpadu-
yeckasi Kaprorpadust 3aHUMaeTcsi UCCIIENOBAaHUEM I€OCHUCTEM B LIEJIOM
Y OTAENBHBIX X KOMIIOHEeHTOB. [T03TOMY, HanpuMep, reoa0rMyYecKylo
WY TIOYBEHHYIO KapTorpaduio NpaBOMEpPHO pacCMaTpuBaTh KakK CO-
CTaBHble YaCTU LIMPOKO MOHKMMAaEeMOM reorpacduyeckoit Kaprorpaguu.

B Poccuu cnoxunach ocobasi HayuHasi 1iKoJa reorpaduueckoii Kkap-
TorpaduM, y UCTOKOB KOTOPOW CTOSUIM KpyMHEHIMe OTeueCTBEHHbIE
Kaprorpads! ¥ reorpadser: A. A. Tunno, 1. H. Anyuun, A. A. bop3os,
H. H. bapanckuii, K. A. Canuiues, Y. I1. 3apyukasi 1 MHOTUE ApYIrUe.
DTa 1WKOoJMa OTAAET MPUOPUTET KOHTAKTaM C €CTECTBEHHO-HAyYHbIMU
JUCUMIUIMHAMU, YTO TPOSBJISIETCA B TEMaTUKE, METOLOJOTUU, MpaK-
TUYECKOW OpMEHTAllMM, a TaKXKe B [OCTAHOBKE KapTorpaduueckoro
obpa3oBaHus. IlocnenoBaresnu 37O 1IKOJIbI NPUAEPKUBAIOTCS B3LS-
JI0OB Ha KapTorpaduio Kak Ha MO3HaBaTENbHYIO HayKYy.

Hapsiny c reorpadguyeckoit cylllecTByeT 1UIKOJIAa UHXEHEPHO Kap-
Torpacduu, rae yrnop AeNaeTcsl Ha TEXHMYECKUE acCIMeKThl U CBS3b C
reone3nyecKUMM HayKamu. I'eorpadpuueckoe U MHXXEHEPHOE Harpasie-
HMS1 OTPAXAIOT JBE CTOPOHbI PAa3BUTHMsI OTEYECTBEHHOI KapTorpaduu:
Hay4yHO-II03HABATENbHYIO (NIPEUMYILECTBEHHO UCCEN0BaTENbCKYIO) U
Hay4YyHO-TE€XHUUYECKYIO (MPEUMYLLIECTBEHHO MPOU3BOACTBEHHYI0). Ecau
NEepBOE HaMpaBJIeHUE PAa3BUBAETCS IJIABHLIM 0Opa3oM B YHUBEpPCUTETAX
M aKadeMMYEeCKUX MHCTUTYTax, TO BTOPOE — B TEXHUYECKUX BY3ax U
Hay4yHO-TPOU3BOJACTBEHHbIX opraHusauusix. [Ipu Bcex paznuuusix ode
LLKOJIBI TECHO COTPYAHMYAIOT B AeJie KapTorpado-reoae3uyeckoro usy-
YEHHMsI CTpaHbl, B CO3JaHUM KpYMHEHLIMX MPOU3BEAEHUA — KapT U
aT/1IacoB, COCTABJISIIOIIMX CJIaBY OTEYECTBEHHOH KapTorpaduu.

2.6. Kaprorpadms B crucreMe HayK

CospemeHHasi KapTorpabus UMeeT MPOYHble ABYCTOPOHHUE KOH-
TaKThl CO MHOTMMU (DUIOCOPCKUMHU, €CTECTBEHHBIMU U TEXHUYECKU-
MM HayKaMM M HayyHbIMU aucuurimHamu (puc. 2.1). Kaprorpadbus
MOJIb3YETCS UX AOCTUXEHUSIMU, BIIUTHIBAET HOBBIE UAEU U TEXHOJOTUU
U OJNHOBPEMEHHO TIPENOCTaB/sieT UM OOLUMPHOE MoJie Ui NPUIIoXKe-
HUS CUJI, CITOCOOCTBYET Pa3BUTUIO UX TEOPUH U METONOJOTUH.

B caMoM 06113KOM KOHTaKTe C KapTorpadueil HaxonaTcst Hayku o
3emae u naanemax — oGLIMPHBINA U CUJILHO pa3BETBJIEHHbIA KOMFIEKC
reorpadu4ecKux, reosoro-reodusuyeckKux, dKOJOTHYECKUX, IJIaHe-
TOJIOTUYECKUX OTpacyieil 3HaHUs, IS KOTOPbIX KapTorpadusi CayxuT
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Puc. 2.1. Kaprorpadus B cucTeMe Hayk.

OIHMM U3 [JIaBHbIX METOAOB IO3HAHUSI M CPEACTB CHUCTEMaTU3aluu
naHHbIX. OCHOBHAs 06/1aCTh B3aUMO/IEHCTBUS — TEMaTUYECKOE KapTo-
rpadvpoBaHUe NPUPOILI U METOIBI UCIIONB30BaHMs KapT. CeroaHs He-
BO3MOXHO JaXe€ MpEACTaBUTb pa3BUTHUE HAayK O 3eMJie B OTPbIBE OT
Kaprorpacuu. bonee Toro, ¢popMUpoBaHME MHOTUX OTpacieil HayKu
npousourto 6iaromaps kaprorpaguueckomy mertony. Kaprorpadu-
pOBaHUE CTajio, HampuMep, 6a30il IS McCaemoOBaHUs OHA OKeaHa U
NMOBEPXHOCTU APYTUX IUIAHET, pa3BUTUA MOpGOMETPUU penbeda, Me-
MMLMHCKOM reorpaduut v ap. OMHOBpeMEHHO HaONIOOaeTCs W apyras
TEHIEHUMs: MHOTHE HOBbIE OTPACIM TeMaTHYECKOit KapTorpaguu BO3-
HMKAIOT Ha CTBIKaX C HayKaMU O 3eMJjie, U B pe3y/bTaTe MOSABJSIOTCS
KapThl HOBOTO THUIIa, HOBblE METOAbI KAPTOrpaMpoBaHUs U CIIOCOOBI
rucnonb3oBaHus kaptT. I[oxanyit, caMblit ipKuii IpUMEpP B 3TOM OTHO-
WEHUU — CTPEMHUTENIbHO pPa3BUBAIOLLIEECS] 3KOJIOro-reorpaduyeckoe
KapTorpagupoBaHUe.



32 Ihaea [1. Kapmoepagus '
NS

Couyuaavno-IKoHoMuveckue HayKu — SKOHOMMUKA, COILMOIOT U, Jie-
mMorpadusi, UCTOPUsI, apXeoJIorusi, peruoHanbHasi MOJIMTUKA, 3THO-
rpausi ¥ MHOTME POACTBEHHbIE UM TUCLMIUIMHBI TaK Xe, KAK U HAaYKH
o 3emne (M B KOMILUIEKCE C HUMM), 0Opa3yloT OCHOBY JLISI TEMATHYEC-
KOTO KapTorpadupoBaHusl U UCNIOJIL30BAHUS KapT. Tlpeaocrasisist 3TuMm
HAayKaM MHCTPYMEHT NPOCTPAHCTBEHHOIO UCCIIEOBAHUS, KapTorpadmsi
camMa oborallaeTcsi HOBbIMU MCTONAMU (HanpuMep, 3KOHOMMKO-MaTe-
MATHYECKOTO MOJIeJIMPOBaHHS, CETEBOTO IJIAHUPOBAHUS), pa3padaTh!-
BaeT HOBbIE TUIIbl KapTOrpaMuecKux MponU3BeACHUIA.

Jozuro-gusocogpcxue nayku — Teopusi OTpAXEHUS, TEOPUSI MOZIESTU -
poBaHusi, GopManbHash 10TMKa, CUCTEMHBII aHAIU3 aKTUBHO KOHTAKTH-
pyIOT ¢ Kaprorpadueit npy pa3paboTke ee TEOPEeTUUECKUX KOHUEMLIMIA,
3HAKOBBIX CUCTEM (3/1€Ch HEOOXOLMMO HAIIOMHUTD O CBSI3SIX C IMHIBUCTH -
KOl M CEMUOTHKOM), NpobjieM U METOAOB MOAENUPOBAHUS U CUCTEMHO-
ro kaprorpadupoBanus. Ilpy uccnenoBaHuM NpodaeM BOCTIPUSITHS Kap-
TOrpadnyECcCKOro U30OPaKEHUST IPUBNEKAIOT METOIb! [ICHXONOTUH.

Acmponomo-zeodezuneckue Hayku — aCTPOHOMHUSA, TE€Oe3Us, Ipa-
BUMETPUS, CNYTHUKOBAS reone3us, Tornorpadus npeaocTasBisiioT Kap-
Torpaduu naHHbie 0 QuUrype M pasmepax 3eMIM U TUIaHeT, UX GU3M-
4yecKUX NnoJsix, obpa3ytot 6a3y 1isi cocTaBieHUs obuiereorpaduuecKux
M Tematuyeckux Kapt. Ilpu co3naHuM MateMaTUueCKOi OCHOBBLI KapT
HEOOXOAMMBI pe3yJibTaTbl ACTPOHOMO-Te0AE3MYEeCKUX HabAoaeHH A, naH-
Hbl€ CMIYTHUKOBOIi reofe3nn, CIyTHMKOBOTO NO3ULIMOHMpoBaHus. Oc-
HOBOJ a1 11006bIX KPYNHOMACIUTaOHbIX KapT BCETAA CIyXaT Tollorpa-
(huyeckne CbeMKHU MECTHOCTH.

Mamemamuveckue nHayku — MareMaTUYECKUI aHAIM3, aHAJIUTH-
yeckasi reoMeTpusl, cepruueckasi TPUrOHOMETPUSI, CTATUCTHKA U TEO-
DHS BEPOSITHOCTEM, HEEBKJIMAOBA FEOMETPHS, TEOPUSI MHOXECTB, Ma-
TeMaTuyeckas JIoruka, Teopusi rpadoB, Teopus UHGOPMALUU U Psil
APYTMX MAaTeMaTHYeCKUX AUCLIMIVIMH HEMOCPEACTBEHHO KOHTAKTHUPY-
10T ¢ KapTorpadueit. MatemaTuka ¥ KapTorpadusi o0beaMHEHbI NMPOY-
HbIMU UCTOPHUYECKMMMU CBSI3SIMM, B HENAICKOM IPOIIUIOM KapTrorpa-
¢uto B Poccuu maxe OTHOCHIU K «MaTeMaTHuyecKoi reorpadgun». Ce-
rofHsi MaTeMaTHM4YECKUE OUCUMUNIMUHBI aKTHBHO MCMNOJL3YIOT NpH
pa3paboTke KapTorpadMuyeckux nNpoeKuui, MaTeMaTUKO-Kaptorpadu-
YECKOM MOACTMPOBAHUM, CO3NAHUM AJITOPUTMOB M NPOrPaMM KapTo-
rpadpMpoBaHusl U UCMOJIb30OBAHUSL KApT, IJIAHMPOBAHUM KapTorpabu-
4EeCKOro NpoM3BOACTBA, GOPMUPOBAHUHU MH(POPMALMOHHO-TOUCKOBbLIX
cucteM. Het, noxanyit, HYU OAHOI OOJACTH MATeMATUKK, KOTOpasl TaK
WM MHauye He KOHTaKTUpoBaia Obl C COBpeMEHHOM KapTorpaduen.
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Texnuka u agmomamurxa — npuOOPOCTPOECHHUE, SNEKTPOHUKA, MO-
JYNPOBOAHMKOBASI M Jia3epHasi TeXHUKA, XMMUUYECKAsl TEXHOJIOTUSI,
maTtepuaioBefeHue, noaurpaduss 1 MHOTUE ApPYrMe OTpaciu COCTaB-
JISI0T TeXHUUYECKYIO 6a3y CO31aHMS, U3AAHUS U UCTIONIb30BAHUS KapT 1
Apyrux kaprorpadyuueckux npousseacHuii. CBsi3au ¢ TEXHUKOH NposIB-
JM10TCSI B COBEPLICHCTBOBAHMU UM CO3JIaHUU HOBOTO KapTorpadunyecko-
1o obopynoBaHusi, NpUOOPOB, ABTOMATUYECKMUX CUCTEM M MATEPUAJIOB,
B ONTUMU3ALMMU TPOU3BOACTBEHHbIX MPOLIECCOB U TEXHUKO-3KOHOMMU-
4ECKHX M1apaMeTpOB KapTorpacduyeckoro npoM3BoAcTBa. B nocneaHue
roabl 0coOyl0 3HAYMMOCThL NPUOOPENU KOHTAKTHI C TEOPUEH CHUCTEM
ynpaBjieHus1, KWOepHeTUKoi U nHdopmarnkoit. biaronaps atomy Kap-
Torpacdus 060oraTMIaCh MHOTUMU JYYIUIMMU JOCTUXKEHUSIMU COBPEMEH -
HOM HAyYHO-TEXHUUYECKON PEeBOJIIOLIUH.

JHucmanyuonnoe 3onduposanue — KOMIUIEKC AUCUMITIMH, BKJIIOYA-
IOLLMX ad9P0-, KOCMUYECKYIO U MOABOLHYIO CbeMKU, 06paboTKy U 1e-
wubpupoBaHue u3obpaxeHuit, GororpamMmmerpuio, GOTOMETPHUIO,
CTPYKTYPOMETPHIO, @ TAKXE KOCMUYECKOE 3eMJIeBeIeHUE U MOHHUTO-
puHr. OcHoBHas cdepa B3aUMOAEHCTBYS — ToTorpaduueckoe U Tema-
THYeCcKoe KaprorpadupoBaHue. JJaHHbIE CHEMOK MCIOJNb3YIOTCS IS
COCTaBJIEHUS], YTOYHEHUsI U OOHOBJIEHHUS] KapT, dopMupoBaHus 6a3
umdpoBoii MHGOPMaLIMHY, a KapThl, B CBOIO Ouepeb, HEOOXOAMMBI ISt
NPUBSI3KU U NelIMPPUPOBAHUSI MATEPUAIOB AMCTAHLIMOHHOTO 30HAU-
pOBAHUA. )

Pa3ymeercsi, B kpaTkom 0030pe Ha3BaHbI JIMLb OCHOBHBIE CQepbl
HayKH, C KOTOPbIMUM KOHTaKTUpYyeT KapTorpadusi. Ha camom nene, oHa
TaK WU UHAye B3aUMOMEHCTBYET MPAKTUUYECKU CO BCEMHU OTPACISIMU
3HAaHMH, Jaxe C TAKMMM, Ka3ajaoch Obl, JaJIeKUMU OT Hee, KaK MeIu-
LMHA, aDXUTEKTYpa, reOnoJUTUKA U Ap., — HATIOMHUM, KapTorpadpuu
€CTb [1€J10 10 BCEro: «OT I€0JIOTUU 10 UACONOTUM».

2.7. B3aumopenicreue Kaprorpadgpmm
¥ reonH(OpMaTHKN

TepMHH «reouHbOpMaTUKa» COCTOMT U3 TpeX KOpHeii: reorpacdusi,
nHdopMauus u aBromatuka. Cospemennan zeounghopmamuxa npedcma-
em @ gude cucmembot, 0xeamviéarouieli HaAyKy, MexXHUKy U npou3eoocmaeo.

DTa cUTyallMsi XapaKTepHa A/l HbIHELLHEro 3Tana HayYHO-TEeXHU-
4YeCcKOro nporpecca, Koraa MpoOUMCXOAUT CONMMXKEHUEe HAayKU U NPOU3-
BOACTBA. B aHanoruyHoM BUiE CYLIECTBYIOT U KapTorpacdusi, U AMCTaH-

3-4886
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LUMOHHOE 30HarpoBaHue. [To-BUAMMOMY, UMEHHO 3Ta TPOMCTBEHHOCTb!
HaykKa — TeXHWKa — MPOM3BOACTBO, COCTABMSET OAHY U3 MPUUKUH [10-
BCEMECTHO HabJtofaeMoil MHTerpauuu kaptorpaduu, AMCTaHLUMOHHO-
ro 30HAMPOBAHUS U FeOMHMOPMATUKU — OTpacjei, CToNb OIU3KUX MO
CBOEU CTPYKTYype.

l'eouHdopMaTiika Kak Hayka MMEeT AeJ0 C TeMMU Xe O0beKTaMu,
4TO U reorpadusi, Apyrve Hayku o 3emie, KapTorpadusi, AMCTAHLU-
OHHO€ 30HAMpOBaHUE, T.€. C MPHUPOAHBIMHU, OOLIECTBEHHbIMU U NPU-
PONHO-O0LIECTBEHHBIMU [€OCUCTEMAMU, HO UCIIOJIb3YET MPU 3TOM CBOU
ocoOble cpecTBa M MeTOAbL. [J1aBHbBIE U3 HUX — KOMIIbIOTEPHOE MOJE-
JIMPOBAHUE U TECHO CONPSXEHHOE C HUM TeOMH(GOPMALIMOHHOE Kap-
TorpacdMpoBaHue, peub 0 KOTOPOM mnoiaet Huxe. Kaprorpadus u reo-
MHGOpPMATHKa CBSI3aHbI BO MHOTUX OTHOLUEHUsIX. KapThl 1 aTiacel —
OIMH Y3 IVIABHbIX UCTOUHUKOB TOJYYEHUS TIPOCTPAHCTBEHHOM U Bpe-
MEHHOH MH(OpMaLHUKU IS KOMIbIOTEPHO! 00pabOTKM. A BCSl MHas
«HeKaprorpaguyeckasi» MHPOpPMALIUSs, UCTIONb3yeMasl B reoMHpopMa-
LUMOHHBIX CUCTEMAX, BCE PaBHO TaK WM MHaue NPUBSA3bIBAETCS K Kap-
TaM, IPUYEM OCHOBOIA /151 TAKOU MPUBS3KU CI1Y>XAaT CUCTEMbl KOOPIM-
HaT, TIpUHSTbIE B Kaprorpaduu. HakoHeu, oyeHb BaXXHO, YTO UTOrO-
Basi MH(OPMAaLIMS OMSATh-TAKM Yalle BCEro BbIOAETCSI MOTpeOUTENO B
KapTtorpaguyeckoit popme, Kotopasi Haubosee NpuUBbIYHA U YNOOHA
emy. IloapoGHee cBsi3n KapTtorpaduu ¥ reonHGOPMaTUKH pacCMOTpE-
Hbl B 1. XIV.,

TecHoe B3auMoneiicTBUE, a OPOU Aaxe MONHAsE UHTErpaLns Kap-
Torpauu U reoMHMOpPMATUKU MPOUCXOASIT BO BCEM MHUPE HAa YPOBHE
roCynapCTBEHHbIX CIyX0, MHOOPMALIMOHHBIX LEHTPOB, Hay4yHbIX U
NpPOU3BOACTBEHHbIX yupexieHuil, B cepe obpazoBaHusi. bnaronaps
B3aMMHBIM KOHTaKTaM 00€ OTpaciy MCMbITbIBAIOT MOLUHbIA TEXHUYEC-
KW MOABEM U MOJYYAIOT AOCTYN K OTPOMHBIM MH(GOPMALIMOHHBIM pe-
cypcaM. MIx ponb B XM3HU U N€ATEJIbHOCTH COBPEMEHHOIO 00LLEeCTBa
3HAYUTEJILHO BO3pacTaerT. ,

CrpeMJjieHHe K MHTerpalMy HacTONbKO CHJILHO B COBPEMEHHOI Kap-
TorpaMu U CMEXHBIX C HEK AUCLUMIUIMHAX, YTO BElET K MOIbITKaMm
(bOpPMUPOBAHUS CUHTETUYECKMX HAay4YHBIX HarpasineHUd. OOHO U3 HUX
BO3HUKJIO TMOJ Ha3BaHUEM «zeomMamuka» (TEPMUH geomatique NEpBOHA-
YaJbHO IMOSIBUJICS B KaHAACKOM (hpaHKOSI3bIYHOM HAyYHOW NUTEpaType),
YTO KaK Obl CUMBOJIM3UPYET TECHOE B3aUMOAENCTBUE reoHayK U MHGOp-
MaTUKU. B HEKOTOPBIX TPAKTOBKAX reoMaTuKa OOHUMAET Y TaKUe AUCLIUII-
JIMHBI, KaK MaTeMaTuKa, (pusuka, uHdopMmaTukKa, Kaprorpadus, reo-
ne3usi, GoTorpaMMeTpusi U NMCTAaHUMOHHOE 30HAMpOBaHME. B Takom
MOHUMAHUY TeOMAaTHUKa MPEACTAeT CYNepCUCTEMON C OYEHD LLIMPOKUM
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auarnasoHoM — ot du3ukKH 10 reone3vu. Ho Bee xe B peasibHOM npak-
THUECKOM Il1aHe reomatuka 0aM3Ka K reouHdopmaTuke M MouTH COo-
BIaJaeT C Hell MO CBOMM 3alayaM, TeXHOJOTUSIM U METOAAM.

[MpennoxeHbl pa3nuyHbIE KOHLENTYalbHbIE MOEAN CBS3U KapTOT-
pad 1y, AMCTAHLIMOHHOTO 30HAUPOBaHUS U reoMHbOpMaTUKK. B oaHux
13 HUX IOMUHUPYET KapTorpadus, BKioyaolias B cedsi reouHdopma-
TUKY (KaK aBTOMATM3MPOBAHHOE KapTorpauMpoBaHue) U AUCTAHLIM-
OHHOE€ 30HAMPOBaHUE (KaK UCTOYHMK JAHHbIX A5 KapTtorpaduposa-
Hus1). B apyrux monensix, Ha060pOT, NOMUHUPYET reoMHMOpPMaTHKA,
oxBaTblBalolllasi KapTorpaduio U IUCTAHUMOHHOE 30HAUPOBAHME KakK
Hekue noacuctemsl. Ho Haubosee BepHO paccMaTpuBaTh 3TH TPHU IUC-
UMITTMHBI KaK CAMOCTOSITE/IbHbIE, YaCTUYHO NMEPEKPbIBAIOLLMECS U TECHO
B3aMMOACHCTBYIOLME MEXIY COOOI OTpacnu 3HAHUS.

CKa3aHHOro AOCTAaTOYHO, YTOOBI OTYETIMBO IMTOYYBCTBOBATbL TE€H-
NEHLIMIO K MHTErpallMy reone3uu, Kaprorpaguu, IMCTAaH IMOHHOTO 30H-
QUPOBaHUS, TeOUH(DOPMATUKH U CMEXHBIX C HUMU OUCLUMIUIMH. DTO
MPOSBIISIETCS Ha BCEX YPOBHSX: KOHLIENTYaJbHOM, OPraHU3allMOHHOM,
METOAUYECKOM, TEXHOJIOTHYECKOM M 0Opa3oBaTebHOM. Pa3Butue Ho-
BbIX HAYYHbIX AMCLHUIUVIMH ¥ TEXHOJOTHUI COMPOBOXIAETCS CUNbHEN-
LIMM CTPEMJIEHUEM K UX CUHTE3y, NpPUBEICHUIO K ODlLeMy 3HaMEeHa-
TENI0, UCKJIIOYEHUIO MTEPEKPBITUI — CJIOBOM, K CUCTEMHOMY 00beaU-
HEHMUIO.

2.8. Cpasmu Kaprorpacdmum ¢ MCKyCCTBOM

B npeBHMe BpeMeHa yepuyeHUe U TpaBUpOBaHKE KAPT ObIJIM CPOAHU
MCKYCCTBY, TaK 4TO AaXe rpaduka M LIBET Ha KapTax MUCIIbIThIBaIU
BJIMSTHME PA3HbBIX XYA0XECTBEHHbIX CTUJIEH. M3BeCTHBI, Hanpumep, na-
pajnenu Mexny ohopMiaeHUEM KapT U [J100YCOB BeIMKUX dnaMaHac-
Kux kaprorpadoB Mepkatopa u OpTenusi U XyA0XECTBEHHbIM CTUIEM
COBPEMEHHOM UM roJutaHACKoM 1Kobl xuBonucu XVI B. MHorue cra-
PUHHbIE KapThI 110 Celi IeHb CYUTAIOTCS MPOU3BEAEHUSIMU UCKYCCTBA U
cnyxat o0beKTaMH KOJIJIEKLIMOHMPOBAaHMSI HApsily CO CTApUHHBIMU Kap-
THHAMU U IPaBIOPAMMU.

Kaptsl 1 rnobycsl Hepeako OblUM aTpUOYTaMU M TEMAaMU XXHMBOTIHC-
HBIX MOJIOTEH U PUCYHKOB. JlaHb 3TUM CIOXETaM OTHalM KpYIMHeiliue
KUMBOMUCLBI cpeaHeBeKoBbsi bepHapno Crpouuu u Mapko bazautu,
Pem6panar u Bepmep Hdendrexuit. K coctaBneHuio Kapt o6palianich
BeJIMKUE XyNOXHUKU Bospoxnaenus JleoHapao na Bunumu u Anbbpexr
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Miopep. Mx KapTel He TOJNILKO AparoLeHHble NPOM3BEAEHHUSs UCKYCCTBa,
HO Y JOKYMEHTa/1bHble UCTOPUUYECKHUE CBUAETENILCTBA COCTOSIHUS IaH/1-
wadtoB B XVI—XVII BB.

TecHble cBs3K KapTorpacduu ¢ XUBOIMKUCHIO HE O03HAYyaloT, KOHEY-
HO, 4TO Kaprorpadus LEeJIMKOM TMPUHAUIEXUT UCKYCCTBY. 3HAKOBbIE
CUCTEMBI U CITOCOOBI OPOPMIIEHUS KapT pa3pabaThiBalOTCS HA HAyYHBIX
OCHOBAX, AAa M CaMU KapTbl OTPaXKaloT Hay4YHble MOHSTHS, a HE XylO-
JKECTBEHHbIE 00pa3bl.

B namm aHM Ha OopOpMHUTENLCKOM PELIEHUM KapT CKa3blBalOTCs
TEHACHLMY COBPEMEHHOIO AM3aiiHa U MalwMHHON rpaduku. OT Kap-
TorpadMyecKuX NMpoU3BeNeH It Tenepb TpeOyeTCcsl He CTOJBKO 3CTETH-
4eCKOEe BO3AEHUCTBUE, CKOJBKO SICHOCTb, YETKOCTb, HArSIAHOCTb U Jia-
KOHUYHOCTD MNepenauu coaepxanusi. [103ToMy Tak CylUECTBEHHbI YK-
pensioliUecss CBA3M KapTorpaduu C TeXHUYECKOH rpa@ukoit u
XyJOXECTBEHHbIM Au3aiiHOM. Ha CcTbike ¢ 3TMMU AMCUMIUIMHAMM pa3-
pabaTbIBalOTCS TEOPUS MU METOAbl FAPMOHUYHOTrO OoQOpMIIEHUS KapT
KaK U3eNUii NPOMBILLIJIEHHOrO Npou3BoAcTBa. Mcrnonbn3oBaHue B Kap-
TorpadmMu MPUHLMMOB XyJ0XECTBEHHOI O AM3aiiHa 006jeryaeT BOCnpu-
ATUE KapT, CrOCOOCTBYET Pa3BUTUIO XOPOLLErO BKYCa, @ B KOHEYHOM
cyeTe MOBbIMIACT 3G (HEKTUBHOCTb MCMOB30BAaHMUS KapT U amiacoB B
Hayke, MpakTHKe, 00pa3oBaHUMU.



[napa II
Maremarnuyeckasn

OCHOBA KapT

3.1. 3eMHOM DJLIIMIICOM,

HsBecTHO, yTo 3emns wapoobpa3Ha, T.e. He objamaer ¢opmoit
uaeanbHoro wapa. durypa ee HernpaBUIbHA, U, KaK BCAKOE Bpallalo-
lieecs Tes0, OHa HEMHOIO CIUIIOCHYTa Yy nontocoB. Kpome Toro, ns-3a
HEPABHOMEPHOTO pacnpee/ieHUsl MacC 3eMHOIO BELLECTBA U I106ab-
HBIX TEKTOHMYECKHX AedopMauuil 3emida UMeeT OOLLUMPHBIE, XOTS U
JOOBOJILHO TIOJIOTHE, BBITYKJIOCTA U BOTHYTOCTH. CIOXHYI0 (hUrypy Ha-
Lied TIaHEeThl, OrPaHUYEHHYI0O YPOBEHHOH MOBEPXHOCTbIO OKeaHa,
Ha3pIBalOT 2eoudom. TOUHO omnpenenuTb ero GopMy NMpakTUUECKU He-
BO3MOXHO, HO COBPEMEHHbIE BLICOKOTOYHbIE U3MEPEHHUSI CO CITyTHH-
KOB TO3BOJISIIOT UMETh O HEM IOCTATOYHO XOpOlliee IpeACTaBlieHue U
JaXxe OMUCaTh YpaBHEHUEM.

Haunyuyuiee reomerpuyeckoe npubIMXeHUE K pealbHOU ¢urype
3emMau JaeT 3aauncoud 6paujeHus — reoMETPUYECKOE TEJIO, KOTOpOe
obpa3syercsi Npu BpallleHMU 3JUTMIICa BOKPYT ero Majnoil ocu (puc. 3.1).
CxaTue 2JUIMIICOMAA MOENUPYET CXaTHe TUIAHEThI y NnosocoB. Ha pu-
CyHKE BUIHO, HaCKOJIbKO HE€ COBIAJalT MEPUAMOHAJIbHBIC CEYEHMS
reoua ¥ 3eMHOTO JIJIUIICOUAA.

BeluncieHue U yTouHeHUE pa3MEpOB 3€MHOIO JIMIICOMA, Havya-
toe ewe B XVIII B., nponomkaercsd no ceit aeHb. Temeps misg 3TOro
MCMOJb3YIOT CYTHUKOBbIE HAabMIOAEHUSI U TOUHbIE TPaBUMETPUYECKHE
M3MepeHHsl. DTO HenpocTas 3a1a4a: Hy>KHO pacCUMTaTh TeOMETPUYECKHU
NpaBWIbHYIO QUrypy — pegpepeny-3aauncoud, KOTOPbI HAUIYYIIUM
00pa3oM MpUOIMXKEH K reouay M OTHOCHTEbHO KOTOPOro OyayT Bbl-
MOJIHATLCS BCE TreoNe3UUeCKUe BHIYMCIICHUS M pacCYMTHIBATbCS Kap-
Torpaduyeckue npoekuuu. MHorue ucciaenoBaTeny, MoJb3ysch pas-
HbIMU MCXOOHBIMU JAHHBIMM M METOAMKAMHM pacyeTa, MoJy4yaloT He-
ONMHAKOBbIE pe3y/ibTaThl. [I03TOMY UCTOPHYECKH CIOXMUIIOCH TaK, YTO
B pa3Hble BpeMeHa M B pa3HbIX CTpaHaxX ObUIM NMPUHSATH U 3aKOHOJA-
TeJIbHO 3aKpeIUIeHbl Pa3/IM4yHble JUIUIICOUAb], K UX MapaMeTphl HE CO-
BNaZaloT MeXay coboii.
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CenepHbtit Jlesl0BUThL
okean
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__DATUNICOUA
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0°

90°
AHTapkTHIa

Puc. 3.1. MepuanoHanbHoe ceYeHHe TeouIa U 3eMHOTO SJUTMIICOM/IA.

B Poccuu npuHsT pedpepeny-saruncoud @. H. Kpacoscxozo, Bbl-
yucneHHbli B 1940 r. Ero mapamMeTpbl TaKOBbI:

6onbuias noayoch (a) — 6 378 245 wm;
Manas nojyochk (b) — 6 356 863 wm;
cxarue oo = (@ — b)/a— 1: 298,3.

B CILIA 1 Kanane no HenaBHEro BpeMeHHU MCIO1b30BaIU S/UIUIICOUA
Krapka, paccyuTanHbiit eute B 1866 r., ero 6osblias noiayoch Ha 39 M
KOpOue, YeM B POCCUICKOM 3JUTMIICOMIE, a CXKaTHe orpeneneHo B 1:295,0.
Bo MHorux crpaHax 3ananHoi EBporibl 1 HEKOTOPBIX FOCYAapCTBax A3UK
NpUHAT aauncoun Xeitdopna, BeluMcaeHHbl B 1909 r., a B OBIBILUX
aHMIMICKUX KOJOHUSIX — B MHauu u crpanax FOxHoOM A3nu, UCNIOJb3Y-
10T pacCYMTAHHBIN aHrIMyanamMu B 1830 r. s;uinncoun Opepecta. B 1984 r.
Ha OCHOBE CITYTHMKOBBIX U3MEPEHUI BBIYUC/IEH MEXIYHAPOAHBIN 3JUIMI-
coun WGS-84 (World Geodetic System). Bcero B Mupe HacuUTbIBaeTCS
OKOJ10 TOJIyTOpa AECSITKOB Pa3HbIX JUIMIICOUIOB (Tab. 3.1).

Kaprtbl, cocTaBjieHHblE HA OCHOBE Pa3HbIX 3JUIMIICOMAOB, TOaYyYa-
IOTCSI B HECKOJIBKO Pa3/iMyarolIMXCcsi KOOPAMHATHBIX CUCTEMAX, YTO CO-
3naet HeynoocTtBa. OnHAKO AIsl NPUHATUS €IUHOIO0 MEXIYHAapOIHOTO
annuncouaa Tpedyercs nepeBbIYUCIUTh KOOPAMHATHI U NTEPECOCTaBUTh
BCE KapThl, a 3TO A0Jroe, CJI0OXXHOE U, [IaBHOE, JOPOTroCTOsLLUEE AeJO.
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Tabauya 3.1

3HayeHus 3JeMEeHTOB 3eMHBIX pedepeHI-ILIUIICOUIOB
[no JI. M. Byraesckomy, 1998]

Pecpepeny- Hoayocu Cocamue, | Cmpanvi, 20e ucnoav3yemcs
3AAUNCOUOD 6boavwas, Manas, o pegepeny-aaauncoud
a (m) b (M)

Kpacosckoro 6 378 245 6 356 863 1:298.3 Poccus, ctpansr CHI,

(1940) cTpanbl Bocrounoit EBpo-
nbl, AHTapKTHIa

Beccens (1841) 6 377 397,2 | 6 356 079 1:299,15 |EBpomna u A3us

Xeiidopzma (1909) | 6 378 388 6 356 912 1:297,0 Espona, Asusi, 0. AMepu-
Ka, AHTapkTuaa

Krapka I (1866) | 6 378 206 6 356 584| 1:294,98 |C.u LI. AMepuka

Knapxka II (1880) | 6 378 249 6 356 S515| 1:293,46 |Adpuka, bap6anoc, W3pa-
unb, Wopnauus, Mpau,
Smaiika

Ditpu (1880) 6 377 491 6 356 185 1:299,3 BenukobpuTaHus

Diipn (Ne 1) 6 377 563,4 | 6 356 257| 1:299,32 | BenukoGpuTaHus

Biipu (Ne 2) 6 377 340,2 | 6 356 034 1:299,32 | MpaaHaous

Oeepecta (1830) | 6 377 276,3 | 6 356 075 1:300,8 HWnaua, Makucran, Henan,
L pu-JlaHka

3eepecta (1956) | 6 377 301,24 6 356 100 1:300,80 | Muausa, Henan

ABCTPaTMHCKMIA 6 378 160 6 356 775| 1:298,25 |Ascrpanus, [lanya-Hosas

(1965) 'BuHes

GRS (1980) 6 378 137 6 356 752| 1:298,26 |Anscka, 1. AMepuka, Mek-
cuka, CLLA, Kanana

MexnyHaponHblii | 6 378 388 6 356 912 1:297

KOxHo-AMepu-

KaHckuit (1969) 6 378 160 6 356 775| 1:298,25 | 1O. AMepuka

WGS-72 6 378 135 6 356 750| 1:298,26

WGS-84 16 378 137 6 356 752 1:298,257

113-90 6 378 136 6 356 751| 1:298,258 | Poccus

HecoBrnaneHus 6bIBalOT 3aMeTHbI [JIaBHBIM 00pa3oM Ha KpyMmHOMac-
WITaGHBIX KapTax MpH ofpeaeeHUH Mo HUM TOYHBIX KOOPAMHAT 0OBbEK-
ToB. Ho Ha lIMpOKO MCTONb3yeMbIx reorpadaMu cpenHe- 1 MeJKomac-
1ITaGHBIX KAPTaX TAKUE pas3IM4YUs HE OYeHb YYBCTBUTENIbHBI. Bosee Toro,
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MHOIAa BMECTO 3/IMIICOMAA OepyT Liap M TOrna B KayecTBe CPeAHero
panuyca 3eMiM NpUHAMAIOT BelnduHy R = 6367,6 kM. [TorpewHoctu
Npu 3aMeHe JUTUIICOMAA LIapOM OKa3bIBAIOTCS CTOMb MaJIbl, YTO HMKAK
He NpPOSBSAIOTCS] HA OOMbIIMHCTBE reorpadUyecKmux Kapr.

st Toro 4ToObl NOOUTLCS HAUMEHbIUMX UCKaXeHU i, IPUMEHSIOT
TaKXe Crocod ABOIHOI0O NPOEKTUPOBAHUS: CIIEPBA 3JIUNCOU NPOEK-
TUPYIOT Ha UIap, a 3aTeM liap — Ha TI0CKOCTh. [IpyM paBHOBENMKOM
oTOOpaXKeHMM, KOrAa Mioluanb MOBEPXHOCTH nuncouaa Kpacoscko-
ro 10/XHa ObITh paBHA MJIOLLANM MOBEPXHOCTH Liapa, paiuyc ero oka-
3bIBaeTCst paBHBIM R = 6 371 116 M, [l ynipolueHust pOeKTUPOBAHUSI
MPUMEHSIIOT U MHbIE CIIOCOOBI OTOOPaKeHHUs! IJUIUIICOMIA Ha Luap.

3.2. MacmuTabbl KapTt

Macwtab KapTbl — cTeneHb yMEHbLLIEHHU OB BEKTOB Ha KapTe OTHO-
CUTENBHO MX PasMepoB Ha 3EMHON NOBEPXHOCTH (TOuHee, Ha Mo-
BEPXHOCTH 3NNMNCOMAE).

CTtporo roBopsi, MaclTab MoCTOSIHEH TOJILKO Ha IJIaHaX, OXBaTbl-
BaloLIIMX HeOOoMblIMe YYacTKH TeppuTopun. Ha reorpadmueckux kaprax
OH MEHSIETCSl OT MeCTa K MECTY U [JaXe B OLHOM TOYKE — I10 pa3HbIM
HarpaBjIeHUsIM, YTO CBSI3aHO C MepexonoM oT cepuyecKoii nosepx-
HOCTH IJIaHEThI K MJIOCKOMY U306paxeHu1o. [103ToMy pa3nuMyaroT riaB-
HbBI U 4aCTHBIM MaciuTabbl KapT. JaaeHbii macumab NOKa3bIBaeT, BO
CKOJNLKO pa3 JMHelHble pa3Mepbl Ha KapTe YMEHbLIEHbI MO OTHOLlEe-
HUIO K 3JUIMIICOUAY MY LIApy. DTOT MacluTab MOAMMUCHIBAIOT Ha KapTe,
HO HeOOXOIMMO UMETh B BUIly, YTO OH CIIpaBeUIMB JIMILb JJIS1 OTAENb-
HBbIX JIMHUI U TOYEK, rae UCKAXEHUS OTCYTCTBYIOT. Yacmmuoui mac-
wmab OTpaxaeT COOTHOLLEHUSI pa3MepOB OOBbEKTOB Ha KapTe W 3JUIUIM -
coune (1ape) B naHHO# Toyke. OH MOXET ObITh 0OJIbLIE UM MEHbLLE
rnaBHoro. YacTHblit MacluiTad AIMH U NTOKAa3biBaeT OTHOLUEHUE JJIMHbI
BGeCKOHEYHO MaIOro OTpe3Ka Ha KapTe ds' K JUihHe 6ECKOHEUHO Majloro
OoTpe3Ka ds Ha MOBEPXHOCTH IJUIMIICOMAA WIM LIlapa, a YaCTHbIA Mac-
wtab nioLlaneit p nepeaaeT aHalO0rMYHble COOTHOLLIEHUS] 6ECKOHEYHO
MasiblX TUIoLIaaeit Ha KapTe dp' U 3JUTUIICOUMIE MM 1uape dp:

“=ds " _dp

—_— p =

ds dp
B o61ueM ciyyae yeM Menbye MacluTad Kaprorpagpuyeckoro u3oo-

paXeHUs M yeM OOLUUpHEeEe TEePPUTOPHUS, TEM CHUJIbHEE CKa3bIBaIOTCH

pasanyMsl MeXIy IIaBHbIM U YaCTHbIM MacuIiTabaMu.
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B Poccuu anst Toriorpacduyeckux u 0630pHO-Tonorpaduueckux Kapt
VCTAHOBJIEHA cucTeMa MaclutaboB (tabi. 3.2).

Tabauya 3.2
Macuwrabsl o6umereorpagHyecKHX Kapr

Yucaennoit macuumab Haszeanue kapmot
1:5000 [TaTurbicauHas
1:10 000 JlecsaTuTbicauHas
1:25 000 JIBaaUATHIIATUTHICSUHAS
1:50 000 [IaTuoecaTUTbICSYHAS
1:100 000 CroTbicAYHas
1:200 000 JByXcoOTTbICSYHask
1:300 000 TpexcoTThicsyHasi
1:500 000 ITaTucorTbicAYHAsS
1:1 000 000 MunnunonHas

TeMaruueckue KapThl COCTABISIOTCS B 3TUX M APYTMX MacluTabax.
Tak, kapTe! roponoB yacto uMmeloT Maciutab 1:40 000, a kapThl obJa-
cteit — 1:600 000. O630pHLBIe reorpaduuyeckue KapThi MOTYT COCTAaB-
JI4ThCA B J10OBIX MaciwiTabax Menbye MuiInuoHHoro: 1:1 500 000,
1:2500 000, 1:10 000 000 1 T.a. TTonO6GHbBIE CUCTEMBI C HEKOTOPBIMU
BapMaHTAMU MPHUHSATH U B IPYTUX CTpaHaX, HalpuUMep IIMPOKO MC-
nosb3ytoTcss MacuiTabst 1:20 000, 1:80 000 u 1:250 000 u np.

Crapble pyccKue KapThl COCTABJISJIMCh B HEMETPUYECKUX MaCLLTA-
0ax, ¥ Ha HUX MCIOJb30BAaNHUChH CTapble Mepbl JUIMHBI — BepCTa
(1,067 km), caxennb (2,134 m), mtoitm (2,54 cm). MHOrWe cTapbie KapThi,
COXpaHMBLIMECS OO HALIMX AHEH, LLeHHbl KaK HayyHble HOKYMEHTHI,
TOYHO OTPAXAKIUUE COCTOSHUE OKPYXaIOLLeH Cpelbl, KaKOi oHa Obiia
100 u 6onee ner Tomy Haszan. Ho 4ToObl conmocTaBisTh 3TH KapThl C
COBPEMEHHbIMM, MPUXOAUTCS MOJb30BATHCS HEMETPUUYECKUMM Mac-
wtabamu. HekoTopsic U3 ctapbix MaciTaboB nNpyBedeHb! B Tab. 3.3.

Ha MopckuXx HaBUraLIMOHHbIX U HEKOTOPBIX aHINTMIACKUX K aMepu-
KaHCKUX KapTaX MOXHO M IO ceif 1eHb BCTPETUTh aHIIMHCKYIO CUCTE-
My Mep: ofHa aHrIuitcKkass Muast paBHa 1,609 KM, OHa COOEPXHUT B
cebe 5280 ¢yros, unu 63 360 aroiimMoB. B coBpeMeHHOM 061MX01€ MHOT-
Na elle MCMOJb3yIOT TaKME Mepbl — BCIIOMHUM XOTS Obl MOPCKYIO
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Tabauya 3.3
Macuwtabbl cTapbIX pycCCKHX KapT
Yucaennotii I owamy Ha kapme
Macwmab Ha3seanue Kapmbol coomeemcmeyem
Ha MecmHocmu
1:21 000 [TonyBepcTka Y2 BepCThI
1:42 000 OanoBepcTKa 1 BepcTa
1:84 000 JIByxBEepCcTKa 2 BepCThl
1:126 000 TpexBepcTka 3 «
1:210 000 | IMatuBepcTka 5 BepcT
1:420 000 HecsaTuBepcTKa 10 «
1:1 050 000 | dBamuarunsTuBepcTKa | 25 «
1:1 680 000 | CopokaBepcTkKa 40 «
1:4 200 000 | CroBepcTKa 100 «

«IEeCATUMWIbHYIO 30HY», NMPU3HAHHYIO 30HOH OCOOBIX SKOHOMMYEC-
KHUX MHTEPECOB Kax0ro rocynapcrsa. B BenukoObpuTaHUM 10 CUX NOp
napajuieJIbHO M3[a0TCsl KapThl B TPAAMLIMOHHBIX aHIJIMMUCKUX Mepax
(1abn. 3.4) ¥ HOBBIX METPUYECKUX.

Tabauya 3.4
MacwTaébl OpHTaHCKHX KapT
Hucaerinoii Haseanue kapmoi Iczmﬁm"gnﬁ;ﬁ: ) rjmjzw L:‘/;Z’:l;e/:fnit";neﬂoc-
macumab yem
Ha mecmHocmu Ha Kkapme
1:10 560 ectuaoiimoBas /e MuUnu 6 moitmMoB
1:63 360 OnHomroimoBast 1 Muis 1 Droiim
1:126 720 IMonynioitmoBas 2 MUK V4 moitMa
1:253 440 YerBepThaoitMoBas 4 « Y4 «
1:633 600 HecsaTumunbHas 10 Mwib Y «

MaciuTtab yka3biBaeTCsl Ha KapTax B pa3Hbix BapuaHTax (puc. 3.2).
Yucaennvtii macuumaé ripeactapnser coboi Apodb C eAMHMLENH B YUC-
JINTENe, OH TMOKa3biBaeT, BO CKOJbKO pa3 MAJIMHbI Ha KapTe MeHbllie
COOTBETCTBYIOILMX JIMH Ha MecTHoctu (Hampumep, 1:1 000 000). Ju-
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1 xu 0 1 2 3 4 5 kM
2=

=@ =1 e e ) NuHenHbIA MacwTab
1:100 000 YucneHHbid macwtab
Blem | kM MMeHoBaHHbLIA MacwTab

Puc. 3.2. Buabl MacluTaboB 11a Kaprax.

Helinotil (epagpuneckuit) macumab naeTcsi Ha MOJSIX KapThl B BUAE JIU-
HeHKU, pa3fneNeHHOW Ha paBHble 4acTU (OOLIYHO CAHTUMETPHI), C
MOAMUCSIMH, O3HAYAIOIUMMHU COOTBETCTBYIOLLIME PACCTOSIHUSI HA MECT-
HocTtu. OH ynobeH mis uaMepeHuit no kapre. Mmenoeannsii macumab
yKa3bIBaeT B BUAE MOAMUCHU, KAKOE pPacCTOSTHUE Ha MECTHOCTHU COOT-
BETCTBYET OHOMY CAHTUMETpPY Ha KapTe (Harpumep, B 1 cm 1 km).

3.3. Kaprorpadmueckmne npoeKuymu

Kaprtorpacduueckas npoeKuHst — 370 maTemaTtMyecku onpepenex-
Hoe oTobpa)keHne MOBEPXHOCTH annuncompa unu wapa (rnobyca)
Ha MNOCKOCTb KapTbl.

IMpoekuus ycTaHaBAMBAET OJHO3HAYHOE COOTBETCTBUE MEXIY Teo-
Ne3MYeCKUMU KOOpAMHATaMU ToyeK (LupoToit B u ponroroit L) u ux
NpsIMOYTOJIbHBIMU KOoOpAMHAaTaMu (X 1 Y) Ha Kapte. YpaBHEHHUs Ipo-
eKUUi B o01Ieit HhopMe BbIMSAAT Npefe]bHO POCTO

X=f,(B,L); Y=(,(B, L).

KoHkpeTHble peanusauuu QYHKUKIA f, U f, 4AaCTO BbIPAXEHbI 10~
BOJILHO CJIOXXHBIMY MAaTEMATUYECKUMU 3aBUCUMOCTSIMU, UX YUCIIO Oec-
KOHEYHO, a CJel0BaTeNIbHO, pa3HooOpa3ue KapTorpadyuyecKux npoek-
UMK MpaKTUYECKH HEOrpPaHUYEHHO.

Teopus kaprorpadpmyeckux MPOEKLMI COCTABSAET [JIABHOE COaep-
JKaHUe MaTeMaT1yeckoil kapTorpaduu. B aToM pasaene pa3pabaThiBarOT
METONbl M3bICKAHMSI HOBBIX MIPOEKLIMI 1Sl pa3HbIX TEPPUTOPHUIL U pas-
HbIX 33434, CO3al0T NPUEMbI M AITOPUTMbl aHaJIM3a MNPOEKLMA, OLIeH-
KM pacnpeieseHuss U BeTUYUH UCKaxXeHUit. OcoOblit Kpyr 3aay cBsizaH
C YYETOM 3THUX UCKAXKEHUH MPU U3MEPEHUSX M0 KapTaM, NepexoaoM U3
OHO MPOEKUUU B APYTYIO U T. . KOMNblOTEPHbIE TEXHONOTUU MO3BO-
JISIOT PaCCYMUTHIBATh MPOEKUMU C 3aAaHHBIMU CBOMCTBAMU.
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Puc. 3.3. KoHTypsl Poccun Ha KapTax, COCTaB€HHBIX B Pa3HbIX NPOEKLMSAX.

McxopHas akcMoma npm usbiCKaHnM NtoBbix KapTorpagoMyeckmx npo-
€KUMHA COCTOMT B TOM, 4TO CPepHYECKYIO NOBEPXHOCTbL 3€@MHOro
wapa (3nnuncompa, rnobyca) Henb3s Pa3BepHYTb Ha MIOCKOCTH
KapTbi 63 MCKaXKeHmH.

Heun3bexxHo BOZHMKAIOT IeopMaliMi — CXAaTUs1 M paCTSDKEHUS, pa3-
JIMYHBIE 110 BeIMYMHE W HanpapieHu1o. UIMeHHO IMo3TOMy Ha KapTe BO3-
HUKAaeT HEMOCTOSIHCTBO MaclUTaboB VIMH M [Ulollanei (M. pasa. 3.2).

MNHorna mckaxeHus Kaprorpapuyeckux MpOEKLUUd OYeHb 3aMeT-
Hbl, HarnpuMep O4YepTaHUS MATEPHUKOB BBITISAAT HEMPHUBLIYHO BbITS-
HYTHIMU MJIM CIUTIOLUEHHBIMHU, a APYTrMe€ 4YacTH U300paxeHUs] CTaHO-
BSITCS pa3nyThiMU. ECTb KapThl, Ha KoTopblx ['peHnanaus Gonblue KOxHOIM
AMEpHKH, XOTs, B JEHUCTBUTEJIbHOCTH, OHA MEHbllE €€ B BOCEMb C
JIMILIHUM pa3, a AHTapKTHUIa MHOrAa BOOOLLe 3aHUMAET BECh IOT KapThl.
UckaxaloTcs He TOJIbKO pa3Mepsl, HO 1 ¢popmbl 06bekTOB. Ha puc. 3.3
JaH KOHTYp Poccum B Tpex pa3HBIX MPOEKLMSX, U BUAHO, YTO B OJHOM
cnyyae oyeptaHus YykKoTKM Kak Obl «3alpaHbl» KBEpXY, B APYroM —
HaxoAsTCsl HAa YPOBHE MOJIyocTpoBa TaiiMbIp, a B TPETbEM — OIYLLEHbI
KHU3y. Ha camom xe nene, uMeHHo Ha TaitMbIipe HaXOOUTCS CeBepHas
OKOHe4YHOCTb Poccun — Mbic UemmockuH.

B kapTorpaduyeckux nNpoeKLUUsIX MOTrYyT NMPUCYTCTBOBATb CJIEAYIO-
Ke BUIbl UCKAXEHUI:
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* ucKaxceHus 0aun — BCNENCTBUE 3TOTO MacluTab KapThl HEMOCTO-
SHEH B pa3HbIX TOYKAX M [0 Pa3HbIM HaMpaBlIeHWsM, a MUIMHbI
JUHUN Y PACCTOSHUSL UCKAXEHBI;

* uckaxcenus naowadeii — maciutab rouaneil B pa3HbIX TOYKaX
KapThl pa3jiMyeH, YTO SIBISETCA NPSAMBIM CIEICTBUEM HCKaXe-
HUI [UIMH U HapyluaeT pa3mMepbl OObEKTOB;

* UCKadCceHUsA y2106 — YIJibl MEXIY HaNpaBJeHUsIMU Ha KapTe uc-
KaXeHbl OTHOCHTE/ILHO TEX X€ YIJIOB Ha MECTHOCTH;

* uckaxcenua ¢popm — durypsl Ha Kapte 1eOpPMUPOBAHbI U He
noaoOHb! pUrypaM Ha MECTHOCTH, YTO MPSIMO CBSI3aHO C MCKa-
XEHUSIMU YTJIOB.

JIrob6ass GeCKOHEYHO MaJlas OKPYXHOCTh Ha Luape (3JUIUICOUIE)
NpeacTaeT Ha Kapre OECKOHEYHO MaJIbiM JJIJIMIICOM — €ro Ha3bIBaIoT
anauncom uckaxcenuii. JInss HarngAHOCTH BMeCTO OECKOHEYHO MaJioro
3JUTMIICa 0OBIYHO PACCMATPUBAIOT IJUTUIIC KOHEYHBIX pa3MepoB (puc. 3.4).
Ero pa3Mepst ¥ ¢opMa OTpaxaroT UCKaXeHUs MJIHH, Iolaneif u yr-
JIOB, @ OPUEHTUPOBKA OOJIBLIOH OCH OTHOCUTEIbHO MEPUAMAHA U Ta-
pajUIesid — HarpasJieHUe HaubOJIbLIero pacTsxxeHus. bonbliasg och 37-
JIMTICA UCKAaXEHUH XapaKTepu3yeT HauboJibliiee pacTsXeHWe B JaHHOM
TOYKeE, a Majlasi OCb — HauboJbllee CXaTHe, OTPEe3KU BAOJIb MepUara-
Ha Y NapajJieJid COOTBETCTBEHHO XapaKTepU3YIOT YacCTHBIE MacLITaObl
0 MepUAMaHy m U Nnapajuieiy A.

Mepuavan (m)

Puc. 3.4. 3nnunc uckaxeHUi, XapaKTepu3ylOUIMi MCKaXEHUS MacliTaboB
B JaHHOWM TOYKeE (B LIEHTpE 3JUIMICA).
a — HanpabJl¢HHUE HauboJblLIero pPacTAXECHUA MacmTaﬁa; b— HarnpaBJCHHUE HaU-

Gosbliero cxartus Macuitaba; m — maciutab no MepuauaHy, n — macwrab no
napajuieiu.
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Onpenenus 3HaYEHUS M U 1, 2 TAKXKE U3ZMEPUB yrona 0, rnon KoTo-
pPbIM [€pECceKaroTCs Ha KapTe MEpUIAMAaH U Mapasiefib, MOXHO 3aTeM
paccYUTATh 3HAYEHUSI HAUOOJILLIETO @ U HAUMEHbLLETro b YaCTHBIX Mac-
wTaboB MJIMH, YaCTHBIM MaciluTab ruioliaaed p B JaHHOU Tovke, a
TaKXe 3HaYeHUE UCKAXEHHUS YIJIOB ® Mo (opmynam:

p=mnsin 0

a+b=m*+n*+2p;
a-b=y\m*+n*-2p;

. a-b
sin— = .
2 a+b

Ecnu rnaBHble OCH 3JTMNCA OPUEHTUPOBAHBI 10 MEPUAUAHY U Ta-
pajiienu, To

=mub=n nubo a=nub=m,

= sing-a_b
p=m 2 a+b

3HaueHuss m, n, a, b U p U3IMEPSIOT B MPOLIEHTAX UM B JOJSX OT
rnaBHoro maciuraba. Hanpumep, ecau a = 1,12, To 3T0 03HayaeT, YTo
YacCTHBIM MacluTad Mo HamnpapjeHUIO GONBLIION OCU 3JUIMIICA UCKAXe-
HUit coctasnsieT 1,12 (unu 112%) ot rnasHoro Macuitaba. MHoraa B
Ka4yecTBe MoKasaTesiei MCKaXXeHUH UCIOb3YIOT UX OTKJIOHEHUS OT M-
HUUbl: m—1, n—1, a— 1, b— 1 u p— 1— 3TU nokKazaTeau Ha3blBa-
IOT OTHOCUTE/IbHBIMU UCKaxeHUussMU. Ecnu, nanpumep, a — 1 = 0,12,
TO 3TO 3HAYUT, YTO YACTHHIA MaciuTab BHOJb GOJBLLONH OCH JIMIICA
MCKaXeHU# npeyBeiMyeH OTHOCUTENBHO rMaBHoro Maciuraba Ha 0,12
(wnu Ha 12%). YacTHblit MacluTabd MOXET 0Ka3aThCsl M MEHbLLUE I1aB-
Horo, Hanpumep b = 0,85 (85%), T.e. macwiTab npeyMmeHblueH Ha 0,15
(Ha 15%).

B psine npoekuuii CyUlecTBYIOT JIMHUM U TOYKH, Tlle UCKAKEHUS
OTCYTCTBYIOT U COXPaHSIETCS IJIaBHBIM MAclUTab KapTbl — 3TO AUHUUL U
mouku Hyaeevlx uckaxcenui. [1ns Haubonee yrnorpeOUTENbHbBIX TPOEK-
LMHA CYLIECTBYIOT ClieLMaAIbHbIe BCIOMOraTebHbIE KAPThl, Ha KOTOPBIX
NOKa3aHbl 3TH JIMHUM U TOYKHU, 2 KPOME TOTO MPOBENEHb! U30K0AbI —
JIMHUM PaBHBIX UCKAXEHUH UIMH, rUiolianeit, yrios win dopm. IIpu
onpeaesNeHUH pasMeEpPOB MCKAXEHUI B 3aAaHHOM TOYKE MOXHO BOC-
NMOJIb30BAaThCSl KApTaMU U30KOJ MO0 MPOBECTH HECJIOXHbIE U3MeEpe-
HUS, a 3aTeM — BbIYMCJIEHUs MO MPUBEAECHHbBIM Bblllie HOpMyJaM.
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3.4. Kimnaccndpukanmsa npoexumfi
I10 XapaKTepy MCKaKEeHUN

Pagnoseaurue npoexyuu coxpaHsioT rioluany 6e3 uckaxeHuit. Ta-
KMe MPOeKUMHU YIOOHbBI AJISi U3MEPEHHUs TUIOLIaAei OObEeKTOB, OJHAKO,
B HUX 3HAYUTEJbHO HapyIllLeHbl YIbl U (OPMbI, YTO OCOOEHHO 3aMETHO
Juis 6oabLIKMX TeppuTopuit. Hanpumep, Ha kapte mupa (puc. 3.5a) npu-
NOJISIpHbIE 061ACTH BbITASASAT CUIBHO CIUTIOUIEHHBIMU.

Pagnoyzoavnbte npoexyuu oCcTapisioT 6€3 UCKaXEHUH yribl U dop-
Mbl KOHTYpPOB, MOKa3aHHBIX Ha KapTe (paHee TaKHUe NMPOeKUMUH Ha3blBa-
JI1 KOH(OPMHBIMU). DjieMEeHTapHasi OKPYXXHOCTb B TaKMX MPOEKLIUSIX
BCErga OCTaeTCs OKPYXKHOCTbIO, HO pa3Mepbl €€ CHUIBHO MEHSIOTCS
(puc. 3.56). Takne npoeKUMU 0COOEHHO YAOOHBI /ISl ONpeneieH s Ha-
npasjeHUt U MPOKIAAKU MapUIPYTOB MO 3aJaHHOMY a3UMYTY, O3TO-
My MX BCerla MCMOJIb3YIOT Ha HaBUTallMOHHBIX KapTax. 3aTO KapThl,
COCTaBJICHHbBIE B PaBHOYIOJIbHBIX MPOEKLMUAX, UMEIOT 3HAYMTEJIbHbIE
MCKaXEeHUd TUIo1aaei.

Pagnonpomexcymounsie npoexyuu — npou3BOJIbHbIE MPOEKIUU, B
KOTOPBIX MaclITad JUIMH MO0 OJHOMY M3 [JIaBHBIX HaIpaBJIeHUI MOCTO-
siHeH U OObIYHO paBeH IJlaBHOMY Maclitady KapThl. COOTBETCTBEHHO
Pa3IMYaloT NPOEKLUU PAGHONPOMENCYMOYHBIE NO MEPUOUAHAM — B HUX
6e3 MCcKaXeHUH ocTaeTcss MaclTab BAOJb MEPUIUAHOB, U paGHONpoMe-
JHcymounvie no naparteasim — B HUX COXPAHAETCS INMOCTOSHHBIM Mac-
1tab BAONb Napanieneif. B Takux npoeKUugX MPUCYTCTBYIOT UCKAXEHUS
TUIolaAeit ¥ yIjaoB, HO OHU Kak Obl ypaBHOBemuBawTcd (puc. 3.56).

Ilpouzeoavhbie npoexyuu — 3TO BCE OCTATbHBIE BUABI POEKLUM, B
KOTOPBIX B T€X WJIM UHBIX IPOU3BOJIbHBIX COOTHOLLIEHUSX UCKAXAIOTCS
Y rowanu, u yrasl (popmbl). ITpyu MX MOCTPOEHUU CTPEMSITCS HAUTH
Haubosee BbITOJHOE AJIL KaXI0ro KOHKPETHOTO cjiyyasl pacripenerie-
HUE UCKAXEHUM, JoCTUrast KaK Obl HEKOTOPOro KoMmrpoMmucca. Ckaxem,
BbIOMPAIOT NMPOEKUUY C MUHUMAIBHBIMU UCKAXEHUSMU B LIEHTPaIbHOMK
YacCTH KapThl, «cOpachiBasi» BCE CXKATUs U PaCTSKEHUS K KPasiM.

3.5. KnaccucpmKanys ImpoeKuymm
10 BUTY HOPMAJIHHOW KapTOrpapMuecKo ceTKu

BcnomorarenbHbIMU MOBEPXHOCTSMHU [PU MEPEXO/IE OT JLIUIICOU-
1a WY L1apa K KapTe MOTYT GbITh MIOCKOCTb, UMIMHADP, KOHYC, Cepus
KOHYCOB U HEKOTODbIE IPYrue reoMeTpudeckue GUrypsl.
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g
Puc. 3.5. UckaxeHuss B paBHOBEINKOI (@), paBHOMPOMEXYTOUHOM (6) U paB-
HOYronbHO# (8) UMIIMHAPUYECKHX NMpoeKUHUsX. PasMeps! 1 ¢popma smaun-
COB MCKaXXEHUI XapaKTepU3YyIOT MCKaXeHUs uioliaaei u yrnos (¢opm).
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Luaundpuneckue npoexyuu — IpOEKTUPOBAHKE LUapa (JUIMNCONU-
/1) BEAETCsl HA MOBEPXHOCTb KACATEIbHOIO MW CEKYLLEro UMIUHAPA,
a 3aTeM ero 6okoBasi MIOBEPXHOCTb pa3BOpayMBaeTCs B [JIOCKOCTb
(puc. 3.6). Ecan och UMAMHAPA COBMNANAET C OCbIO BpallleHUsA 3eMHu, a
ero MOBepXHOCTb KacaeTcs liapa Mo 3KBaTopy (MW CeyeT ero 1o rna-
pajuiesisiM), TO MPOEKLMsl Ha3blBAETCS HOPMAALHOU (npAmMOl) yuauno-
pueckoli. Torna MepuaraHbl HOPMaJIbHON CETKM MPENCTalOT B BUIE
PaBHOOTCTOSILLMX MapajIeNbHbIX NPSIMbIX, a MApaiea — B BUAE NPsi-
MbIX, NEPNEHAUKYAAPHBIX K HUM. B TakuxX MpoeKUUsiX MEHbIUE BCEro
MUCKaXEeHUH B TPOMUYECKHUX U MPUIKBATOPUATbHBIX 00J1aCTSIX.

Ecnu och uuanHApa pacnonoxeHa B MJIOCKOCTH 3KBAaTOpa, TO 3TO —
nonepeunan uyuaundpudeckasa npoekuus. LunuHap KacaeTcs wiapa no
MEpHUAHAHY, UCKaXEHUS BJOJIb HEr0 OTCYTCTBYIOT, M C/N€AO0BATEJbHO,
B TAKOU NMpOeKUUM HauboJiee BLITOAHO M300paxkaTb TEPPUTOPHH, Bbl-
TSHYTbIE C CEBEpA Ha 10r. B Tex ciyyasx, Koraa och BCIOMOraTejibHOTro
LIMJIMHIpPA PAcIoioXeHa Mo YIJIOM K IJIOCKOCTH 3KBAaTopa, MpPOeKLIUs]
Ha3bIBaeTCA Kocoll yusundpuyeckor. OHa ynobHa 1Sl BBITSHYTbIX Tep-
PUTOpPUIl, ODUEHTMPOBAHHBIX HA CEBEpO-3anaj Uy CEBepO-BOCTOK.

Konuuecxue npoexyuu — noepxHocTtb 1apa (3N1MICOMAA) NPOEK-
TUPYETCS Ha MOBEPXHOCTh KACaTe/IbHOTO UJIM CEKYILEro KOHyca, nocie
4yero oHa Kak Obl paspesaeTcsi 1Mo oOpa3yiollieil MU pa3BopayuBaeTcs B
nnockocth (puc. 3.7). Kak ¥ B npenpiayliieM ciayvyae, pasidyaloT Hop-
MaavHyo (RpAMYI0) KOHUYECKYI0 TIPOEKLIMIO, KOrIa OCh KOHYCa COBIa-
NIAET C OCBIO BPALLEHUS 3EMIIU, HONEpesHyI0 KOHUMECKYI0 — OCh KOHYCa
JIEXUT B TUIOCKOCTU 3KBAaTOPA U KOCYI0 KOHUHECKYI0 — OCh KOHYCa Ha-
KJIOHEHA K TUIOCKOCTH 3KBaTopa.

B HOpManbHOM KOHUYECKOW NPOEKLIMM MEPUAMAHBI IPENCTABISIOT
coboit mpsmble, pacxoisuiMecs M3 TOYKM TOJNIOCA, a napanienu —
YT KOHLUEHTPUYECKUX OKpPYXHOCTeil. Boobpaxkaemblit KOHYC Kaca-
eTCs 3eMHOIO luapa WM CeyeT ero B paifoHe CpeAHUX LIUPOT, TOITO-
MY B TaKO# MpOeKUUU yaoOHee Bcero kaptorpadgyMpoBaTh TEPPUTOPUM
Poccuu, Kananel, CHIA, BeITAHYTbIE C 3amafa Ha BOCTOK B CpedHUX
LIUPOTaXx.

AzumymansHoie npoexyuu — MOBEPXHOCTb 3€MHOIrO 1iapa (3NaUM-
coMIa) MepeHOCUTCS Ha KacaTebHYIO UJIM CEKYLLYIO MIOCKOCTh. Eciau
MI0CKOCTh NMEPHEeHAMKYNPHA K OCH BpallleHusi 3eMJd, TO Nojiyvyaercs
HopmaavHas (noaspuas) azumymaavnas npoekuus (puc. 3.8a). [Napan-
Neu B Helt SBJSIIOTCSI KOHLIEHTPUYECKUMU OKPY>XXHOCTSIMM, 3 MEPUIAM-
aHbl — paaMycaMM 3TUX OKpYXXHocTel. B 3Toi mpoekilMu Bceraa Kap-
TorpadupyIoT MojisipHbie 06JaCTH HaWel U APYTUX TJIAHET.

4 - 4886
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Puc. 3.6. LlnnnHapuyeckue NpoeKLUmH.

a — pa3BepTKa HOPMaIbHOM UMIMHIPUYECKON NMpOeKUMH (MPOEKTHPOBaHHUE Ha
KacaTeJbHbI LUMAMHApP); 6 — HOpMaibHas LMJIMHAPUYECKass NMPOEKLUUS Ha CEKy-
WMA UMIMHAP, 6 — KOocas UMIMHAPHMYECKas MPOEKLMUsl Ha CeKYLUeM LIMIMHAPE;
2 — ronepeyHass UMJIMHApUYECKas NpPOeKLMs Ha KacaTeJlbHOM LMIMHApPe (0COo-
6eHHO yno6Ha [UIsl MPOEKTUPOBAHHUS FeONEe3UYECKUX 30H).
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a

Puc. 3.7. HopManbHas KoHHWYeCKasi IPOCKLIMS.
a — NpoeKUuuAa Ha KacaTeJIbHbIN KOHYC M pa3BepTKa, 6 — NpoOCKLUMUsA Ha ceKinm“«

KOHYC M pa3BEpTKa.

Puc. 3.8. AsuMyTaibHbIe IPOSKLIMH.
a — HOpMaJlbHast Uik NOJApHAs MPOEKUUs Ha MJIOCKOCTD, 6 — ceTKa B ﬂOHﬂpHOﬁ
MPOEKLMUH; 6 — CEeTKa B MonepeyHoi (3KBAaTOPUAIbHONM) NPOEKUMHU; ¢ — CeTKa B

KOCON a3MMYTaJIbHOW NMPOEKLHUH.

4
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Ecnn miockocTs Npoekumu nepreHanKyaspHa K MIOCKOCTH IKBa-
TOpa, TO MOJYy4YaeTCst nonepednas (3K6amopudibHas) A3UMyMmMAaibHas
npoekuusi. OHA BCeraa UCMosb3yeTcs A KapT nojaywapuii (puc. 3.8g).
A ecnu NMpOEKTUPOBAHHUE BHITMIOJHEHO Ha KacaTelbHYIO WM CEKYLLYIO
BCMIOMOTaTeNIbHYIO TUIOCKOCTb, HAaxXOASIIYIOCS MMOM JII0ObIM YLJIOM K
MJIOCKOCTH 3KBATOPa, TO MMONYYAETCS KOCAA A3UMYMAAbHAA NPOCKIYSI
(puc. 3.82).

MoOXHO nokKasaTb, YTO a3UMyTajibHble MPOEKLUMUU SIBISIOTCA Mpe-
AeNbHBIM ClyyaeM KOHWYECKMX, KOTAa yroj MpH BeplUMHE KOHYyca
npuHuMaeTtcs paBHbIM 180°.

Cpeny a3uMyTalbHbIX NMPOEKUMIA BbIAESIOT HECKOIBKO UX Pa3HO-
BUIHOCTE, pa3jinyalouiuxcsl Mo MOJOXEHUIO TOYKHM, U3 KOTOpPOil Be-
NeTCsl MPOEKTUPOBaHMeE 1lIapa Ha MIOCKOCTh (puc. 3.9).

IToroxncenue mouxu npoexmupoeanus Haseanue asumymanvnoii

omuocumeasro wapa (3aauncouda) npoexuuu

B ueurpe wapa ['HoMoHHMuYecKast

Ha npoTHBoMonoxXHoOM KOHLe

nuameTpa Crepeorpaduyeckas

3a npenesiaMy L1apa Ha NpoLoJi-

XKCHUM AMaMeTpa BHewHss

B 6eckoHcUHOCTH Optorpadmnueckas

MnockocTb NPOeKTUPOBaHUA — ——

OprTorpaduyeckas BrewHsin  CTepeorpaduueckas
CHOMOHUueckas

Puc. 3.9. [TonoxcrMe ueHTpa NpoeKTUPOBAHUS AT a3UMYTalIbHbIX MPOCKLIMA.
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Puc. 3.10. Bua ceTku MepuanaHoOB U napajiefieil B pasHbiX KapTorpadyM4cckux
NPOEKUMSIX.
a — UWJINHApUYEeCKast, 6 — KOHHUYCCKas, ¢ — a3uMyTalbHas, ¢ — NCEBAOUMINH-

Apuycckas, J— NMCCBAOKOHHUUYECKAA, e — MOJUKOHHYECKAs, i — IMCEBAOAZUMY-
TajlbHas.

a 6

—
|—e

Ycaoenvie npoexyuu — npoexuuu, 1Jist KOTOPHIX HeJib3si Mono0paTh
NPOCTbIX FEOMETPUYECKMX aHANIOTOB. VX CTpOSIT, UCX0as M3 KaKMX-TH60
3aJlaHHBIX YCJIOBUM, HAllpUMEpP XeJaTejibHOro BuAa reorpaduyeckoi
CETKM, TOTO WM MHOTIO pacnpeneleHHUs] UCKaXXEeHMH Ha KapTe, 3adaH-
HOro BHAA CeTKU U Ip. B yaCTHOCTH, K YCIOBHBIM IPUHAMIEXAT HCee00-
yunundpuueckue, nceéoKoOHUYecKUe, Nceg00a3uMymuanbible U Apyrue npo-
€KUMH, MOJyYEeHHBIE TIyTeM NpeoOpa3oBaHUsI OMHOUM WM HECKOJbKUX
ucxoaHsbix npoekuuit. Ha puc. 3.10 npuBeneHb! BUIbI CETOK OMUCAHHBIX
BbILLIE U HEKOTOPbIX YCIOBHBIX MPOEKLHIA.

Ilceedoyurundpuyeckue npoexyuu — NPOEKLUUM, B KOTOPbIX Napai-
JIeJIM — MPSAMBIC JIMHUHU (KaK U B HOPMaJIbHBIX LIMJIIMHAPUYECKUX TIPO-
eKUUsIX), CpeNHUI MepuaMaH — NepreHAUKYNspHass UM mpsMas, a
OCTaJibHble MEpUIMaHbl — KPUBbIE, YBEJIMYUBAIOLIKE CBOIO KPUBU3HY
N0 Mepe yaajieHHUsI OT CpeHero MepuaraHa. Yaiie BCEro 3T npoexLuu
NPUMEHSIOT IUIS KapT Mupa U THxoro okeaHa.

Ilcesdoxonuueckue npoexyuu — TaKkue, B KOTOPbIX BCE Napasuiesind
1300paxarTcs AyraMud KOHUEHTPUUECKHUX OKDPYXHOCTei (Kak B HOp-
MaJIbHbIX KOHUYECKUX), CPEAHUH MepuaAMaH — MpsAMas JMHUA, a oc-
TaJlibHbIE MEPUAUAHBI — KPUBbIE, MPHUUYEM KPUBHU3HA UX BO3pPACTAET C
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Puc. 3.11. TIIpuHumMn nocTpocHMUs MONUKOHUYECKON NPOEKIUH.
a — TOJJOXEHUE KOHYCOB, 6 — MOoJIOChl; 6 — pa3BEpPTKa.

-l

yaajleH’eM OT cpefiHero MepunuaHa. Ilpumensitores s kapt Poccuu,
EBpasuu, npyrux MaTepuKoB.

Iloauxonuueckue npoexyuu — NpoeKMHU, NIOJy4aeMble B pe3yJibTa-
T€ MPOEKTUPOBaHMs 1lapa (3J/UIMIICOMAA) HAa MHOXECTBO KOHYcOB. B
HOPMaJIbHbIX MOJIMKOHUYECKUX MPOEKUMSX [apajUieid MpeaAcCTaB/lIeHbl
AyramMM SKCLEHTPUYECKUX OKPYXHOCTEH, a MepuIuaHbl — KpPHBHIE,
CHMMETPHYHbIE OTHOCUTEILHO NPSIMOTO cpeAHero MmepuaraHa (puc. 3.11).
Yalue Bcero 3Tv NpoeKkurUy NPUMEHSIOTCS ISl KapT MUpa.

Ilcesdoasumymaavrsie npoexyuu — BUIOU3MEHEHHBIE a3UMYTallb-
Hble NPOEeKUKU. B MonsipHbIX NCeBA0a3UMYTaIbHBIX MPOEKLUAX Mapai-
NEAU TIPEACTABSIOT COOON KOHLEHTPMYECKME OKPYXKHOCTH, a MEpH-
IMaHbl — KpUBbIE JIMHUMU, CAMMETPUYHBIE OTHOCUTEJNLHO ONHOTO MU
NBYX NpsiMbIX MepuavaHoB. [lonepeuyHple U KOChle [1CEBAOA3UMYTallb-
Hble NMPOEKLMU UMEIOT OO1LYI0 OBaJIbHYIO QOPMY U OOBIYHO MPUMEHS -
I0TCS1 JUISl KapT ATJIAaHTUYECKOIro OKeaHa WM ATAHTUYECKOro okKeaHa
BMmecTe ¢ CeBepHbIM JIeHOBUTBIM.

Mnozozpannbvie npoexyuu — npoeKlUH, MOJyyaemble MyTEM Mpo-
eKTUpOBaHMUS LIapa (3JIMIICOUAA) HAa NMOBEPXHOCTh KacaTeJIbHOTO WM
ceKylliero MHororpaHHuka (puc. 3.12). Yaiue Bcero Kaxmaasi rpaHb npen-
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Puc. 3.12. Cxema MHOrorpatHoi NpockLUUM U pacronoXeHue JUCTOB KapT.

cTaBisieT co0Oi paBHOOOYHYIO TpaMeluio, XOTS BO3MOXHBI U WHbIE
BapUaHThl (HarpuMep, LIECTUYTOJbHUK, KBaapaTt, pom0). PazHoBUA-
HOCTBIO MHOTOTPAHHbIX SBJISIIOTCS MHO20NO0AOCHbIE NPOEKUUL, IPUYEM
MOJIOChl MOTYT «Hape3aTbCs» W M0 MepuAMaHaM, U MO MapajulesisM.
Takue npoeKUnK BbITOAHBI TEM, YTO UCKAXKEHHUs B Mpelnesax Kaxmoun
rpaHy MJIM TOJIOCHI COBCEM HEBEJIMKU, TO3TOMY MX BCErna MCIOJb3y-
IOT [UISI MHOTOJIMCTHBIX KapT. PaMka KaX10ro JIMCcTa, COCTaBJAEHHOTO B
MHOFOIpaHHON [MPOeKLIMHU, MpeacTapisier coboil Tpaneuuto, obpaso-
BaHHYIO JIMHUSIMU MEPUIMAHOB U Napajiiesieil. 3a 3TO MPUXOIUTCS «pac-
M1aYUBaThCS» — OJIOK JIMCTOB KapT HeENb3si COBMECTUTb MO OOLIMM
pamMkaM 6e3 pa3phIBOB.

Hano oTrMmeTruTh, YTO B HallKM AHU AJSA MOJYYEeHUS KapTorpadu-
YeCKHX MPOEKLMI He IMOJIb3YIOTCS BCIIOMOTaTe/IbHbIMU MTOBEPXHOCTSI-
mMu. HukTo He nomeliaer wap B UMJIMHIAD W He HameBaeT Ha Hero
KOHYC. DTO BCEro JiMillb TeOMETPUYECKUE aHATOrMU, MO3BOJSIOLINE
MOHATH FEOMETPUUYECKYIO CYThb MpoeKUuu. M3bicKaHne NpOoeKiUit Bbl-
MOJIHAIOT aHAIMTUYECKU. KoMITIbIOTepHOE MOAENHpOBaHKE MO3BOJISIET
JIOCTaTOYHO OBICTPO pACCYMTATD JII0OYI0 MPOEKLMIO C 3alaHHBIMU Ma-
paMeTpaMM, aBTOMaTH4yecKue rpadornocTpouTesd Erko BhlYepYMBa-
10T COOTBETCTBYIOLYIO CETKY MEPUIMAHOB U Mapajijiesieil, a pu Heo6-
XOIMMOCTH — U KapTy U30KOJI.

CyliecTBYIOT ClieliajibHbIe aT/Iachl TPOEKLIUii, MO3BOJISIOLLME [10-
106paTh HYXHYIO MIPOEKLIMIO WIS IF060M TeppuTopud. B mocnenHee Bpems
CO3MaHbl 3NIEKTPOHHbIE aTJaChl MPOEKLUIA, C TOMOLIbIO KOTOPBIX JIer-
KO OTBICKATh MOAXOASLIYIO CETKY, Cpa3y OLEHUTb €e CBOICTBA, a MpHU
HEOOXOAMMOCTH MPOBECTH B MHTEPAKTUBHOM DEXHUME Te WM HUHbIE
MoaudUKauUK UAK Npeobdpa3oBaHMUS.
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3.6. Bor6op npoekumi

Ha BbiOop npoekuuit BAusieT MHOro (PaKTOpPOB, KOTOPbIE MOXHO
CrpyIITUPOBaTh ClAEAYIOIUUM 06Pa3oM:

¢ reorpaguueckre 0COOEHHOCTH KapTorpadupyeMoil TeppUTOpPHH,
€€ MOJIOKEHUE HA 3eMHOM LIape, pa3Mepbl U1 KOHDUTypaLus;

¢ Ha3HauyeHue, MacwTab ¥ TeMaTUKa KapThl, MpeanoaaraeMblii Kpyr
notpedouTene;

¢ YCJOBUS U CMOcOObl MCMONb30BaHUS KapThl, 3alayd, KOTOpbie
OynyT peliatbcs Mo Heil, TpeOOBAHUSI K TOYHOCTH Pe3yJbTaToB
U3MEPEHUN,

¢ 0COGEHHOCTH CaMOM MPOEKLUUU — UCKAXEHMsI UIMH, Toulanei,
YIJIOB U MX paclipeliefieHre 10 TeppuTopru, GopMa MEPUANAHOB
U napaujeneit, UX CUMMETPUYHOCTb, M300paKeHUe MOMI0COB,
KPUBMU3HA JMHUI KpaTyalllero pacCTOSHUS.

[lepBbie Tpu rpymnnbl GaKTOPOB 3aAaI0TCSI U3HAYAILHO, YeTBepTast —
3aBUCHT OT HUX. Hanpumep, yka3blBaeTcs1, YTO CO3AETCS HACTEHHAsi KapTa
Poccuu pnst cpenHeit 1IKOJbl — 3HAYUT, TEPPUTOPHUSL PaClOOXKEHa B
CpeaHMX LIMpoTax, MacluTad KapThl He KpyrHee 1:4 000 000 — 1:5 000 000,
M3MEpEeHUs MO Heil MPOBOAUTLCS He OymyT, HO XXeNaTeJbHO He WUMEThb
3HAYMTENbHBIX UCKaXeHUH ¢hopM U nnowaneit. [Ipy1 oTCyTCTBUM KakuXx-
nubOo JOMOMHUTENBHBIX YCJIOBUI CKOpee Bcero Oyner M3bpaHa oaHa M3
PaBHOMPOMEXYTOYHBIX KOHUYECKUX MpoeKUui. Eciiu Xxe cocraBiseTcs
KapTa, NpeJHa3HayeHHas UIsl HaBUrauuu, To 00si3aTesibHO J0KHA ObiTh
MCMONb30BaHA PaBHOYTONbHAsS LMIMHAPHYECKas rpoekuuss Mepkaropa.
Ecnu kaprorpadupyercsi AHTapKTHIA, TO IOYTH HaBepPHsIKa OyAeT npu-
HsATa HOpMasibHasl (MOJISIPHAsL) a3UMYyTanbHasl MPOEKLMS U T. I.

3HaYUMOCTb Ha3BaHHbIX (PaKTOPOB MOXET ObITb Pa3JIMYHOMU: B OfI-
HOM CJyyae Ha IepBOE€ MECTO CTaBAT HAMISAAHOCTH (Harpumep, Lis
HAaCTEHHOM LUKOJbHOM KapThbl), B APYTOM — OCOGEHHOCTH MCIIONb30-
BaHUS KapThbl (HaBUIallusl), B TPETbEM — II0JIOXKEHME TEPPUTOPUM Ha
3eMHOM Liape (roJjsipHasi 06;1acTb). Bo3aMoxHbI 1100ble KOMOMHALIMK, a
CJIeN0BaTebHO, U pa3Hble BApUAHTHI MPOEKUHUIt, TeM Oosiee YTO BbIOOD
oueHb BeJauK. Ho Bce Xe MOXHO yKa3aTb HEKOTOpPbIE NMPeNNoYTUTEb-
Hble 1 Haubosee TpalMLIMOHHbBIE MMPOEKLHUH.

Kapmuot mupa 0O6b14HO COCTaBASIOT B UMIMHAPHUYECKUX, MTCEBAOLIM-
JIMHAPUYECKHUX U MOJUKOHUYECKHUX Mpoekuusix (puc. 3.13). Ins ymeHb-
LEHUS MCKAXEHUH YacTo MCIIONB3YIOT CeKyllue UMAUHIADPDI, a TICeBAO-
UMJIMHAPUYECKHE MPOeKLIMKA MHOLAA AAIOT C pPa3pbiBaMU HAa OKEaHax.
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Puc. 3.13. [Tpumepbl npoekiHit 411 KapT MUpa.

a — uMauHapuyecKas npoekuusi Mepkartopa; 6 — MCeBROLUMJIMHAPUYECKas Mpo-
ckuusi Mosbseine.
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Puc. 3.14. TTpoekuuu is KapT noaywapuii.

a — nomnepeyHasi asuMyTajibHas op'rorpacbuqecxaﬂ NpOoEKUMs 51 BOCTOYHOIO
nonywapus; 6 — HOpMaJjlbHast paBHOTMPOMEXYTOUYHAs NMPOCKUHUs Moctens mns ce-
BEPHOIr'o mnojyuiapus.

Kapmut noaywapuii Bcerna ctposT B a3UMyTalbHbIX poekuusix. s
3anajHOro ¥ BOCTOYHOTIO MOJYIIAPUI eCTeCTBEHHO OpaTh NonepeyHble
(3KBaTOpHANbLHBIE), VIt CEBEPHOTO U I0KHOTO MOAYLIApUA — HOPMasb-
Hble (nonsipubie) (puc. 3.14), a B apyrux ciayyasix (Hanpumep, Ajisi
MaTEpUKOBOTO MU OKEaHUYECKOTo MOoJyliapuil) — KOCble a3uMyTajlb-
Hble TIPOEKLMHU. '

_ Kapmuvt mamepuxoe: Esponsl, Azum, CesepHoit u IOxHoit Amepu-
K4, ABcTpasiny ¢ OKeaHHeN yalie BCEro CTPOSAIT B PAaBHOBENUKHUX KO-
CbIX a3MMYTAIbHBIX MPOEKUMAX, A1 APpuku GepyT norepeyHsbie, a
IUIst AHTapKTUIBI — HOPMaIbHbIe a3UMYTabHbIE MMPOEKLIUH.

Kapmut Poccuu B 11e10M COCTaBJSIIOT Yallle BCErO B HOPMasIbHBIX
KOHMYECKUX PaBHOIMPOMEXYTOYHBIX MPOEKLUSIX C CEKYLUUM KOHYCOM,
HO B HEKOTOPBIX OCOOBIX CllyyasgX — B MOJIMKOHUYECKHX, TPOU3BOJb-
HbIX 1 Ap. Ha puc. 3.15 nokazaHa Haubonee yacTo ynoTpebJisieMast ceTka
KOHMYECKOM MPOEKLIUU, KOTOpasi, 0AHAKO, B HEKOTOPBIX Cyyasx oKa-
3bIBAETCS HE COBCEM ynoOHOM. Hanpumep, A5l KapThl HAYTbHOM 1LKOJIbI
NPOEeKLHMs I0JIKHA OBITh NMOCTPOEHA TaK, YTOObI caMasi CeBepHasi Touka
Poccuu pacrnionaranacs 61uxe BCero K ceBepHoi paMke, a YepHoe mope
HaxOOMUJIOCh BO3Ji€ I0XKHOM, a HE 3aMagHOM paMKH KapThl.

Kapmot omoeavnvix cmpan, aiMUHUCTPAaTUBHBIX 06sacTeit, Mpo-
BUHLUM, LUTATOB BBIMOJHSIOT B KOCHIX PABHOYTOJIbHbIX MU paBHOBe-
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Puc. 3.15. [Mpoexuuu ms kapt Poccuu M conpeaenbiibix rocyaapcTs.

a — HOpMaJbHasi paBHONPOMEXYTOuHas npoekuust KaBpaiickoro; 6 — nonepey-
HO-UMAuHapuycckasi npoekuusi CoioBbeBa. Ha o6e ceTKM HaHeceHbl M30KOb
ruiowaneu.

JIMKUX KOHUYECKUX MU a3UMYTabHbIX IPOEKLUSIX, HO MHOrO€ 3aBUCHT
OT KOH(UTrypalUKUKU TEPPUTOPHUHM U €e TTOJIOXKEHHUs] Ha 3eMHOM Liape. I1g
HeOOoNbIIUX paOHOB 3a7a4a BbIOOpa MPOeKUMU TepsieT aKTYalbHOCTD,
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Puc. 3.16. IIpoekuuu c paspbiBaMH.
" a — pa3phiBbl M306paXeHHsT B Mpedeaax OKeaHa (1S YMEHbIUEHUs MCKaXeHMii Ha
MaTepHuKax); 6 — pa3pbiBbl H300paxeHHs B MPEAEIax MaTEPUKOB (U1 COXPaHEHU S

PaBHOBEJMKOCTH OKEaHOB).
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MOXXHO MCINOJIb30BATb PA3HbIC PABHOYIOJIbHBIC MPOEKUMUHU, UMESA B BUAY,
4YTO UCKAXXEHHUS TUIOLLANEIH HA MAJIBIX TEPPUTOPHUSIX ITOYTU HEOLLLYTUMBI.

Tonozpaghuneckue kapmut 8 Poccuu co3naioT B NonepeyHo-LUMINH-
apudeckoit mpoekuuu laycca—Kpiorepa, a B CHIA U MHOTMX ApYTMX
3anafHbIX CTPaHax — B YHUBEPCATBHOM MOIMEPEYHO- IMIMHAPUYECKON
npoekuun Mepkaropa (cokpauieHHo UTM). Obe npoekuuu 61U3KM 10
CBOMM CBOJCTBaM, U Ta 4 ApYyras o CylecTBY sIBJSIIOTCSI MHOIOMOJ10C-
HBIMU.

Mopckue u asponasuzauuonnbie kapmot BCETAA AAIOTCS B UWIMHA-
puyeckoi npoekuuu MepkaTopa, a memamu4eckue Kapmoi Mopeu u
0Keanoé— B CaMblX pa3HOOOpa3HbIX, WHOIIA JOBOJIbHO CJIOXHbIX MIPO-
exuusix. Hanpumep, nis copMecTHoro rnokasa AtnaHtuyeckoro u Ce-
BepHOro JleAoBUTOro OKEAHOB MPUMEHSIIOT 0COObIE MPOEKIMU C OBAJIb-
HbIMM M30KOJIaMHM, a [ U300paxeHHs: Bcero MUpOBOro okeaHa —
paBHOBeNUMKHE MPOEKLUK C pa3pblBaMHU Ha MmaTtepukax. Ha puc. 3.16
NPeACTABNEHb! IBE CETKM B Pa3opBaHHbBIX Mpoekuusx. OnHa uMeeT pas-
PLIBbI HA OKEeaHax U rpelHa3sHaYeHa Uil KaptorpadupoBaHus sBJIEHUH,
pacnonoXeHHbIX TOJbKO Ha Cyllie, a B APYroii pa3pbiBbl CAEIaHbl HA Ma-
Tepukax. OHa BBIIAAUT HEMPUBBIYHO M COCTOMUT KaK Obl U3 TpeX JIEMecCT-
KoB: Tuxuit okeaH, ATiaHtuyeckuit BMecte ¢ CeBepHbIM JIemOBUTHIM U
WMunuitckuii. PazpbiBel HA MaTepyKax AaHbl AJisl TOTO, YTOOBl OCTABUTH
0e3 MCKaxXeHU I MJIoLaiM OKEaHOB U NPOBOAMTE N0 HUM M3MEpPEHHS.

B n1060M ciyyae npu BbIOOpe NPOEKLUUH, B OCOOEHHOCTH LTSI TEMa-
TUYECKUX KapT, ClelyeT MUMETb B BUAY, YTO OOBIYHO MCKaXEHMs Ha
KapTe MUHUMaJIbHbI B LEHTpe U OBICTPO BO3pacTaloT K Kpasim. Kpome
TOTO, YeM MeJbye Maclitab KapThl U OOLUMPHEE MPOCTPAHCTBEHHBIM
0XBaT, TeM 0oJibllle BHUMAHMUS MPUXONUTCA YIEIATb «MaTeMaTHyec-
KuM» ¢haKkTOpaM BbIGOpa NMPOEKLUUH, U HA000OPOT — ISl MaJIbIX TEPPH-
TOpUiA ¥ KPYMHBIX MacluTaboB 0oJiee CYyLIeCTBEHHBIMU CTAHOBSATCS I€0-
rpapuyeckue GakTophl.

3.7. Pacrio3HaBaHMe MPOEKIMAM

Pacro3Hath Mpoekiuio, B KOTOPOil cocTaBjieHa KapTa, — 3HAYMT,
YCTAaHOBUTH €€ Ha3BaHUE, ONpENeIUTh MPUHAMIEXHOCTb K TOMY WU
MHOMY BHAY, KJIacCy. DTO HYXHO IS TOro, YTOObl MUMETh MpeCcTaBe-
HHUE O CBOICTBax NMPOEKUUHU, XapaKTepe, paclpeleNeHUU U BEIMYNHE
MCKaXEHUI — CJI0BOM, /TS TOTO YTOObI 3HATh, KaK M0JIb30BaThCH Kap-
TOM, 4YEero OT Hee MOXXHO OXHIATb.
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HekoTopble HOpManbHbie MPOEKLUUU Cpa3y paclo3HAKOTCS MO BUAY
MepUIMaHOB U napanieneil. HanpuMep, nerko y3HaBaeMbl HOpMaib-
Hble LMJIMHAPUYECKUE, T1CEBIOUMIUHAPUIECKHUE, KOHUYECKUE, a3U-
MyTajibHble Mpoekluuu. Ho naxe onbiTHBIM KapTorpad He cpasy pac-
MO3HaeT MHOTUe MPOU3BOJIbHbIE NMPOEKLIMK, NOTPeOYIOTCS Crielhab-
Hble M3MEpEeHUsi MO KapTe, YTOObI BbISIBUTH UX PaBHOYrOJNbHOCTD,
PaBHOBEJIMKOCTb MM PABHOMPOMEXYTOYHOCTh 10 ONHOMY M3 HarlpaB-
AeHuit. JIns 3TOro cyluecTByoT ocoOble IIpUeMbl: CriepBa yCTaHaBJIKBa-
10T GopMy paMKH (INPSIMOYTOJILBHUK, OKPYXHOCTb, 3JUIMIIC), Orpeae-
JSIOT, KaK U300pakeHb! TOJIOCH, 3aTeM U3MEPSIIOT PACCTOSTHUS MEX-
Ny COCeIHUMMU MapajuieisiM1 BIOJb [0 MEPUAMAHY, TUIOLIAAN COCEAHUX
KJIETOK CETKH, YIJibl MIEpecedeHuss MEPUAMAHOB U Mapajijiesiei, Xapak-
Tep UX KPUBU3HBI U T.II.

CylUeCTBYIOT CrieLMaibHble TabINLbI-ONpeaeSIMTe I NPOSCKIUI Ws
KapT MUpa, MOoJyliapuii, MaTepukoB U okeaHoB. I1poBenst HeoOXoaUMbIe
M3MEPEHHUS MO CETKe, MOXHO OTbICKATh B TaKOMH Tabiulie Ha3BaHUE TPO-
eKLMU. DTO JacCT NpeAcTaBIeHUe O € CBOMCTBAX, MO3BOJIUT OLEHUTh BO3-
MOXHOCTU KOJMYECTBEHHbLIX ONpeesieHUi Mo AaHHOW KapTe, BbIOpaTh
COOTBETCTBYIOLLYIO KapTy C M30KOJAMMU [Tl BHECEHHS MOMPABOK.

3.8. KoopayHaTHBIE CETKA

KoopanHaTHble CETKM — BaXKHbli 371€EMEHT MaTeMaTU4YeCKOW OC-
HOBbI KapT. OHM HeoOXonMMbl At OPUEHTUPOBAHUS 110 KapTe, Onpe-
NeJIeHUsl HarnpapieHUil (asMMyToB, pyMOOB, AMPEKLUMOHHBIX YI/IOB),
MPOKJIAAKM MapLIPYyTOB, HAHECEHMS 3JIEMEHTOB COILEpXaHUs, HOBBIX
00BEKTOB I10 X KOOPAUHATAM W CHSITUSL C KAPThl KOOPAMHAT OOBEKTOB.
Kpome Toro, HajiMuue ceTKM MO3BOJASIET CYAUTh O Maclutabe KapThl,
BUAE MPOEKLUU M pacrnpenejeHUM MCKaxeHuil B Heit. CeTka aenaer
KapTy KapToi, roBOpSIT Jaxe, YTO «KapTa 0e3 CeTKM BCe paBHO YTO
TepMoMeTp 0Oe3 tKkanbl». Ha KapTax UCMOb3yIOT pa3Hble KOOPAUHAT-
Hbl€ CETKH.

Kapmozpaguneckaa cemxa — 3710 U300paxxeHUe HA KapTe JUHUMN
MEPUAMAHOB U napanjieneil (eeozpaguneckoii cemku), OTPaKaroLUX
3HAYeHUs AOJIrOT, CUET KOTOPBIX BeAETCs OT HauanbHOro I'puHBHYCKO-
ro MepuauaHa, MU LUMPOT, KOTOPbIE OTCUUTHIBAIOTCS OT 3KBATOpA
(puc. 3.17). Kaprorpaguyeckas ceTka MMeeT BaxKHbli reorpaduyeckuit
CMBICJI, OHa OKa3bIBaeT HaNpaBjeHUs «CeBep — 10M» U «3anajg — BOC-
TOK», MO3BOJISIET CYAUTH O LIMPOTHBIX NMOSICaX, O PACMONIOXEHUN OOBEK-
TOB OTHOCHTENILHO CTpaH cBeTa. OT CeBepHOro HampaBNeHUs MepUana-
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Puc. 3.17. lupora (¢) 1 nonrora (A) TOUKH A Ha rjaobyce M ceTKa napauie-
JIel 1 MepUOMAHOB Ha KapTe.

Ha MO YacoBOi CTpenKe OTCYMTHIBAIOTCS reorpaduyeckue asuMyThl, a
Pa3HOCTb JOJITOT ABYX MYHKTOB BbIpaXaeT pa3sHOCTb ux BpemeHu. Ha
KapTax JMHUU reorpaMyecKoi CETKM HaHOCAT OObIYHO Yepe3 paBHbIE
MHTEPBAIbl: HECKOJILKO AECSATKOB IPallycoB, HECKOJIbKO IPaIyCoB, MUHYT
1 1aXe CEKYH/ — BCE€ 3aBUCHUT OT MacluTaba ¥ Ha3HayeHHUs KapThl.

Cemka npamoyzoabHolx Koopournam (TPSIMOYTOJIbHAsA CETKA) — CTaH-
JapTHas CUCTEMA B3AaMMHO MEPNEeHAUKYISIPHBIX JIMHUI, NPOBENEHHBIX
yepe3 paBHbIE PACCTOSIHMS, HalpuUMeEp 4Yepe3 ompeleeHHOE YHUCIO
KUJIOMETPOB (OTCI0/la Ha3BaHUE KUAOMEMmpPo6as cemka, VU CeTKa K-
JIOMETPOBBIX KBaapaToB). OObIYHO 3Ta CETKA HAHOCUTCS Ha Tormorpadu-
YeCKMe KapThl U IJIaHbl, €e BEPTUKAIbHbIE JUHUU UIOYT MapajuieibHO
OCEBOMY MEPHUAMAHY reoe3nuyeckoi 30Hbl (OCh abcuuce), a FOpU30H-
TaJIbHblE — MapajUiebHO 3KBaTOpy (OCb OPAMHAT); OHU OLM(PPOBAHBI
yepe3 KMJIOMETD, a KHUJIOMETPOBasi paMKa KapThl UMeeT boJiee IpoGHbIe
neneHus (puc. 3.18). Takasi ceTka ynoOHa i1si reofe3u4ecKux BbiuucJie-
HUM: onpeaeNeHUs MpPsIMOYTOJIbHBIX KOODAMHAT, PACCTOSIHMIA, IUpEK-
LMOHHBIX YTJIOB U T.II. '

Cemrxa-yxazameasnuya — 1100as ceTKa Ha KapTe, npeqHa3HayeH-
Has U1 YKa3aHHMsi MECTOMOJIOXKEHUS U NOUCKA 00BbeKTOB. Syeiiku Ta-
KON ceTKM obo3HauarTcs OykBamu U uudpamu (monyctum, B-3), u
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Puc. 3.18. U3o6paxeHne reoae3nyeckoil 30Hbl ¢ KOOPAMHATHBIMU JIMHUSIMU U
CeTKa MPSAMOYrOJIbHBIX KOOpAMHAT (KWJIOMETPOBas CCTKa) Ha Tororpa-
dbunyeckoit kapre.

3TO yAOOHO, HaNpUMeED, VISt OTBICKAHUS HACEJIEHHBIX MYHKTOB MO MX
Ha3BaHUSAM, colepxaiiumcs B ancaBUTHOM reorpaduyeckom ykasa-
Tesie. OOBIYHO CETKM-YKa3aTebHULIbI HAHOCATCS Ha KapThl aT/1acoB, a
B KOHLIE MPUBOAUTCA CMUCOK Ha3BaHMUIl BceX 0ObEKTOB, MOMELEHHBIX
B arjiace.

MOXHO BCTPETUTb M MHblE KOOpAMHATHbIe ceTKU. Ha ctapuiHHbIX
MOPCKHX KapTax — MOpTojiaHaX U300paxanach CeTKa KOMIMACHbIX JIH-
HUM, HA HEKOTOPBIX (PpaHLy3CKMX KapTax AO CUX NOp HaeTcsi ceTKa
rpanoB (OKpyXHOCTb cocTtasisieT 400 rpanoB, a Kaxablid rpag comep-
XHT 100 rpamoBbix MUHYT). HekoTopbie CTpaHbl UCITONb3YIOT COOCTBEH-
Hble CUCTEMbI NPSIMOYTOJNbHbIX KOOPANHAT K COOTBETCTBEHHO — CBOM
KOODIMHATHbIE CETKH.

3.9. Pasrpacka, HOMEHKJIATypa M paMK¥ KapThl

Pasrpadka, uau Hape3ka KapTbl — 3TO CHCTEMA NAEJEHUS MHOro-
JIMCTHOM KapThl Ha TUCThI. Yallie Bcero NpUMEHsIIOT ABa BUaa pasrpad-
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Puc. 3.19. Pasrpadka u HoMeHKIaTypa KapT.

a — cxema pasrpadki Kapt Macwtaba 1:1 000 000; 6 — pasrpacdka saucta N-36 Ha
JIMCThI KapT Maciita6os 1:500 000 u 1:200 000. 3awrtpuxoBaHbt auctel N-36-A u
N-36-XX.
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Puc. 3.20. Pasrpadka Mexaynaponoit kaptbl Mupa mMaciutaba 1:2 500 000.

KUW: TpaneureBuaHas, Mpyu KOTOPOi rpaHULIAMU JTUCTOB CYXaT MEPU-
NMaHb! ¥ Napauiesiv, U NMpsiMOYrojibHast, KOrna KapTa AeJMTCS Ha Tpsi-
MOYIOJIbHbIE WM KBaJpaTHbIE JIMCTbl OAMHAKOBOIO pa3mepa.

Cepuru rocyaapcTBeHHbIX TOMOrpaUUeCKMX U TEMATUYECKMX KapT,
BKJIIOYAIOLLME ThICHYM JIMCTOB, UMEIOT B KaX10il CTpaHe CTAHJAPTHYIO
pasrpadky. Hanpumep, B Poccun B ocHOBY pa3srpacdku Tonorpaduyec-
KMX KapT nojoxeHa kapta maciuraba 1:1 000 000, nto6oii ee nucT npen-
cTaBisieT coboii Tpaneuuto, KOTopasi OrpaHMuUeHa MepMaAMaHaMHK U Na-
pajieISMH, NPOBEAEHHBIMU COOTBETCTBEHHO 4yepe3 6 u 4°. Pasrpadky
KapT Oonee KpymHLIX MacliTaboOB MOJYYalOT, Ae/sl JUCT MUUIMOHHOI
KapThl Ha 4acTU. B 0IHOM JMCTe MUUIMOHHOM KapThl COAEPXUTCS Ye-
Thipe JucTa KapThl MacwTtada 1:500 000, 36 nucros — 1:200 000
(puc. 3.19) u T.4.

Oco6bl1it criocod pasrpadku npuMeHeH ansg MexayHapoaHoi Kap-
Tbl MUpa MacwiTaba 1:2 500 000 (puc. 3.20). [ToBepxHOCTL 3¢MHOTO ll1apa
paszelieHa Ha LecTh 30H (110 TpY K CEBepy U 0Ty oT 3kBaTopa). UeTbipe
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Puc. 3.21. Pasrpadka MOpPCKMX HaBUIrauMoOHHBIX KapT B pailoHc OxoTckoro
MOpsi C HaxodaMH CMEXHBbIX JIKUCTOB.

30Hbl JAHbl B PAaBHOIMPOMEXYTOUHOW KOHWYECKOH MpOeKUUM, a OBe
NPUMOJIAPHbIE — B PABHOIPOMEXYTOYHO a3uMyTanbHoM. Kapra BKITIO-
yaeT 224 OCHOBHBIX JMCTA TUTIOC 38 MepeKkpbIBAOLUMXCS AS1 LeJTOCTHO-
ro U300paxkeHMsl OTAENbHBIX KOMMNAKTHbIX PAifOHOB U CTPaH.

ITpu npsimoyronbHOM pasrpadke KapTa Hape3aeTcsl Ha JIUCTbl ONU-
HakoBoro ¢opMara, 3To YA00HO IS NeYaTaHUs KapT, COBMELLEHUS UX
Mo oOUIMM paMKaM, CKIAeHKHU UM OpOLLIOPOBKH.

B HekoTOpbIX cayyasix ISl yaoO6CTBa NOJL30BAHUS KapTaMu pas-
rpadka naeTcsi ¢ Gosiee MM MEHee 3HAYUTESbHBIMU MEPeKPbITUSIMU
auctoB. HanpuMep, MOpCKHMe HaBUTAaLLMOHHbIE KapThl MEPEKPLIBAIOTCSA
Ha BenuuuHy a0 10 cM (puc. 3.21) — 310 cnenaHo ans ynobcrsa npo-
KJIaJKM Kypca Cy[Ha Ha CMEXHbIX JIUCTax.

C pasrpadxoit HermoCpeACTBEHHO CBA3aHA HOMeHKAamypa, T.€. CUC-
TeMa 0003HaYeHHs1 TUCTOB B MHOTOJIMCTHBIX cepusix KapT. s Toro-
rpaduueckux U 0630pHO-TONOrpadMyecKux KapT yCTAHOBJIEHA eAMHas
rocynapcTBeHHas cUcTeMa HOMEHKIATypbl, KOTOpasi HauMHaeTCs C
MWUIMOHHOM KapThl 1 Aajee nocjienoBaTeNbHO HapawmBaeTcs. HomeH-
KJlaTypa TeMaTHYeCKHUX KapT MOXET COBMaAaTb C HOMEHKJIATYPOi TO-
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norpamyecknxX MJIM OBLITb MPOMU3BONBLHON, HATIPUMEDP JIMCTbI TMIICO-
MeTpuueckoi KapThl Poccuu ¢ conpeaesbHbIMM CTpaHaMKM MacluTaba
1:2 500 000 o6o3HayalOTCsl MOPSIAKOBLIMW HOMEPAMMU.

Cxema pa3srpaku oObIYHO NAETCsl HA CrielMaNbHOM cOOpHOM auc-
me, Ha KOTOPOM TOKa3blBalOT KOHTYPbI TEPPUTOPHUU, MOKPLIBAEMONH
MHOTOJMCTHOM KApTO#, pa3fejeHue Ha OTAE/bHBIE JIMCThl U HOMEHK-
JIATYpY 3THUX JIMCTOB.

B cootBeTcTBUMM ¢ pasrpad)koit MeHsieTcsi U (hopMa paMOK Kapr:
OHM MOTYT ObITb TpPaNeUHEBUAHBIMU MO0 NPSIMOYTONbLHBIMU. Kpome
TOr0, PAMKU KapTbl MOTYT OBbITb NMpPEACTaBleHbl B BUAE OKPYXHOCTEN
(HanpuMmep, Ans KapT noaywapuii) M 3iauncoB (st KapT MUpa B
NCEBAOUMINHAPUUECKHUX MPOEKLUAX).

[TpuHATO pa3nuyaTh GHYMPEHHIONW PAMKY, HENOCPEACTBEHHO Or-
paHMuKMBalolLyl0 KapTorpaduyeckoe U300paxXeHue, 2padycryro u Mu-
Hymuyio pamku, Ha KOTOpble HAHOCAT IpafyCHbie U (MAM) MUHYTHbBIE
JesieH s MO WKUPOTE U A0JITOTE, A TAKXKE GHEUWHION PAMKY — OHA OXBa-
TBLIBAET BCIO KAapTy, OKAMMJISIET BCE ApPYrM€ paMKW U UMEET AeKopa-
TMBHOE 3HauYeHue.

3.10. KOMIIOHOBKa

KoMnoHOBKOM KapTbl Ha3blBaeTCsA pa3MelleHue cCaMoro Kapro-
rpaduueckoro M306paxeHUsl, Ha3BaHUS KapTbl, JIEreHlbl, BPe30K U
NPYTMX JAHHbBIX BHYTPU PaMKH U Ha nossx kapthl. KomnoHoBka cuura-
€TCSl YIaYHOI, €CIM BCE 2JIEeMEHTbl KapThl Pa3MeLIEeHbI Liejecoobpas-
HO, IOCTaTOYHO KOMIAKTHO, HO HECKYYEHHO, UMHU YNOOHO MOJb30-
BaTLCS — CJIOBOM, NMPOCTPAHCTBO KApThl palMOHAJIbHO OpraHU30Ba-
HO, M U300paxeHUe 3pUTENbHO YPaBHOBELLIECHO.

[TonoGpaTh XOpOLUYI0 KOMITIOHOBKY HE BCEraa rnpocro, 31o Tpedyer
HEKOTOPOro A13aiHEePCKOro OmnbiTa M XyNOXeCcTBeHHOro Bkyca. [1pu-
XOAUTCS YYUTbIBATh MHOTO (DPAKTOPOB: NMPOEKLUIO KapTbl, GOPMY M300-
paxxaeMoit TeppuTOpUM (aKBATOPUU) U €€ OPUEHTHUPOBKY BHYTpHU
paMKH, HeOOXOAMMOCTb M0OKa3a COCEAHUX TePPUTOPHUIA, pasmep Je-
reHabl, pasMellieHUe KapT-Bpe3oK, NOMOJHUTENbHbIX [PaUKOB, OU-
arpaMm M T.1.

OcobeHHO MHOro npobaeM BO3HMKAET MpU KapTtorpadupoBaHUU
TEPPUTOPHUI CO CI0XKHOM HEKOMMAKTHOMI KoHburypauueit. Toraa yna-
JieHHasi 4acTb TEPPUMTOPUM MOXET JaBaTbCs Ha Bpe3Ke (Hampumep,
Ha KapTax eBporneickoi yactu PoccMu Ha Bpe3Ky 4acTo MOMeELUaloT
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Puc. 3.22. ITpumepsl KOMNOHOBOK OQHOMMCTHBIX KapT.

a — pa3MelieHHe KapTorpadMueckoro M306paxeHust, NercHabl, Maciutaba M Ha-
3BaHMUs KapThl BHYTpU pamku (Pecnybnmuka Komu); 6 — pa3mculciie Ha3BaHust
KapTbl-BPEe3KU BHYTPU PaMKM, 2 MacluTaba M BbIXOLHBIX AAHIbIX 3a IOXKHOH pam-
koit (Mtanust); 6 — Kocast KOMIOHOBKa M3o06paxenus (Anouus); ¢ — BHIBOA BLI-
CTYNAIOWKX YacTeil TePPUTOPHHU B pa3pbiBbl paMKH KapThl (AdpHka); d — «mjasa-
IoLasa» KOMIOHOBKA KapT.
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nanexko orcrositune ocrposa Hosoit 3emnu). B apyrux ciayyasix BbICTY-
narouMe 4acTu kaprorpadbupyeMoil TEpPUTOPUM BLIBOISITCS. B Pa3phbl-
Bbl paMKW. MHOraa Ha Bpe3ke NOBTOPSICTCS Ta XE TEPPUTOPUsI, HO B
yMeHblIeHHOM MacluTabe. BcTpeyaloTes M Tak HasbiBaeMble «M1aBato-
liMe» KOMIOHOBKHM, KOrla Ha OAHOM JUCTe CBOOOAHO, ©e3 paMok
Pa3MEeLAIOTCSt HECKOJILKO TEPPUTOPUIL (MIM OHA TEPPUTOPUSI HECKOJb-
KO pa3). B 3aBucuMocTH OT KOHUTYpaLIMK TePPUTOPUM BLIOMPAIOT MECTO
JUISl pa3MelleHHUs Ha3BaHUs KapTbl, JIETeHAbI, MacliTaba BHYTPU pam-
KU WJIM 32 ee MNpejejaMyi — BapUaHTbl AU3aiiHEPCKUX peLUeHU it OYeHb
pasHooOpa3Hbl. [IpMmepbl pa3HbiX KOMIOHOBOK IMpENCTaBleHbl Ha
puc. 3.22.



['masa IV
Kaprorpadmnaeckne

CHOCOOBI N300paAZKEHV

4.1. Kaprorpadmueckas: CEeMMOTHKA

Mcnosnb3oBaHie yCIOBHLIX 3HAKOB — OCHOBHOE CBOWCTBO, OTJIH-
qalollee KapTy OT MHOTMX APYrUxX rpadpuueckux mMoaesaeil Takux, Ha-
pUMep, Kak a3po- M KOCMHYECKME CHUMKH, MaHOpaMbl, MEH3axHu.
3HAKM Ha KapTe — 3TO 3PUTENILHO BOCTIPUHHUMAEMbIE DNIEMEHTbI M300-
PAXEHMUSI, YCIIOBHO MPEACTABISIIOLLHE NPOLIECChl U SIBEHUSI OKPYXKalo-
L(Er0 MUPA, UX MECTOMONIOXEHHUE, KAUECTBEHHbIE U KOJTUUYECTBEHHbIE
XAPAKTEPMCTHKU, CTPYKTYPY, AMHAMMUKY W T.IL.

Ha cTbike KapTorpagmmM MU CEMHOTHKU — NIMHIBUCTUHECKOMW HayKm,
MCCrneayrowen CBOMCTBA 3HAKOB M 3HAKOBbIX CMCTEM, CCPOPMHPO-
Banca ocobbi paspen KaprorpagoHyecKas CemMHOTHKa (Kapro-
CEMHOTHNA), B pamKax KOTopo#i paspabarsisaercs obwas reopms
CHCTEM KAPTOrparm4ecKmMx 3HAKOB KaK A3blKa KapTbl.

B Heii u3yuaeTcst A0BOJILHO OOLLUMPHbII KpyT npobJieM, KacalouMxcs
MPOUCXOXIEHUsl, KiacCU(pUKalIUM, CBOICTB M (PYHKUMNA KapTorpa-
(brueckux 3HaKkoB U criocobos Kaprorpaduueckoro uzobpaxenusi. Ce-
MHMOTHKA BKJIIOYAET TPU OCHOBHDIX pa3liesia: CUHTaKTUKY, CEMAHTUKY
M NparMaTukKy, COOTBETCTBEHHO 3TH Pa3iebl CYLIECTBYIOT U B Kap-
Torpaduueckoit CeMMOTUKeE:

* kapmozpaguueckas cunmaxkmuxa — V3y4yaeT NpaBusia Mnocrpoe-
HUSI U ynoTpebaeHusl 3HAKOBbIX CUCTEM, UX CTPYKTYpPHbIE CBOI-
CTBa, rPaMMAaTHKY $i3blKa KapTbl;

* Kapmozpaguieckas ceManmuKka — UCCAEAYET COOTHOLUEHHMSI yC-
JIOBHBIX 3HAKOB C CAMUMM OTOOpaKaeMbIMU OOBEKTAMU U sIBJIE-
HUSIMHU;

* Kapmozpapuyeckas npazmamuxa — vu3y4aeT MH(GOPMALMOHHYIO
LUEHHOCTb 3HaKOB KaK CpPelCTBa KOMMYHUKALIMKU U OCOOEHHOCTH
UX BOCIIPUSITUSI YUTATENSIMU KaPThI.

MHoraa B coctase KapTorpaduueckoil CeMMOTHKH BBIACSIIOT eLle
O/IMH pa3fen — Kapmoepagu4eckylo cmuaucmuky, 3y4aoulyio CTUIN
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1 (paKTOpbl, KOTOPbIE ONPEAENsIOT BbIOOD M300pa3HTeNbHBLIX CPEACTB B
COOTBCTCTBUM C Ha3dHaYeHUEM U QYHKUUSIMU KapTorpadp)uyeckux npo-
M3BENCHUH.

4.2. fI3IK KapTH

S13bIK KAPTbl — 3TO MCMONb3yeMas B KapTorpacun 3HaKOBas cMcTe-
Ma, BKMIOHAOLLLAs ycnosHble o6o3HaueHns, cnocobel nsobparkeHus,
NPaBuna Mx NOCTPOEHMA, YNOTPEBNeHUs U YTEHUS NPU CO3[aHMU M
MCMOMNb30BaHWK KapPT.

SA3bIk KapThl — Bblarouleecsl M300peTeHUE YeJIOBEYeCTBa, OH CO-
CTAaBJISIET BaXKHbIH JIEMEHT YEJOBEYECKOMH KYIbTYPhl M LIMBUIIN3ALUH.
Ero pa3suTue Ha Bcex Tanax ObUIO CBSI3aHO C YPOBHEM HayYHO-TEXHU-
4eCKOro Mporpecca, COCTOSIHUEM KyNbTYpbl U MCKYCCTBA, MOJUTHYEC-
KWUM YCTPOICTBOM U O0LIECTBEHHLIMH UHCTUTYTAMU — CJIOBOM, CO BCEM
TeM, 4T0 (pOpMUPYET OOILECCTBEHHO-HCTOPUUECKHIT TTPOLIECC.

Bo Bce BpeMeHa si3blK KapThl HE TONbKO OOecneurBasl XpaHEeHHE U
rnepeaayy NpocTpaHCTBEHHO-BPEMEHHOM MH(MOPMaLIMK, HO ¥ Urpa POJib
o01uero sA3pIka B HayKax 0 3eMJie ¥ CMEXHbIX C HUMM OTPacsiX 3HAHHUS.

B cBs3u ¢ aBToMaTtuzauMeit U KOMNbIOTEpU3auMei kaprorpapuu
BHUMaHUE K SI3bIKY KapTbl 0COOeHHO BO3p0ciio. C KApTOCEMUOTHUYECKUX
NMO3ULMI U3y4yaloTCsd KAaTEropuu U 3JEMEHTDI si3blKa KapThl, €ro rpam-
MaTHKa M CTPYKTYpa, MEXaHM3Mbl HYHKLIMOHUPOBAHUSI, MIPaBMIA YIOT-
pebneHust 3HaKOB. DTU UCCNIeNOBAHUSA, TECHO CBsiI3aHHbIE C 00LUCi ce-
MHUOTUKOM, MalLIMHHOM rpadMKOi, Xy0XXECTBEHHBIM AM3aiAHOM M TCU-
XOJIOTUEN BOCIIPUSITUS, UMEIOT SICHYIO MPAKTHYECKYI0 OPUEHTALMIO —
OHY HanpaB/ieHbl HA MOBbIlIEHUE KAYECTBA JIEKTPOHHBLIX KapT.

HMccnenoBaHusi mokasaiM, 4ToO B S3blKE€ KApThl MOXHO pPa3jinyUTDb,
110 Kpailliei Mepe, nBa cios (Moabsi3blKa): OAMH U3 HUX OTpaxkaeT pa3-
MclleHMe KapTorpadgupyeMblX 06beKTOB, UX POCTPAHCTBEHHYIO dop-
My, OPMEHTALMIO, B3AUMHOE TMONOXEHUE, APYIOH — COAEPXKATEIbHYIO
CYLIHOCTb 3THX SIBJIEHMI, UX BHYTPEHHIOIO CTPYKTYpY, KAaY€CTBECHHbLIC
U KOJIMYCCTBEHHbIE XapaKTepUCTUKKU. [ paMMaTrKa 000MX MOLBSI3bIKOB
oripesesieTcsi npaBuaaMu KapTorpacuyecKoi CEMUOTHUKHU.

S3bIK KapThl — 3TO OOBLEKTHbIM A3bIK KapTorpaguu. Ero rnasHbie
dyHKuuK (Kak ¥ kaptorpaduu BoOOLUE) — KOMMYHUKAMUGHASA, T.€.
nepegaya HekoTtoporo obobema MHGOpMaUMM OT CO3AATE/st KapTbl K
YuTaTeNI0, Y NO3HAGAMEAbHAA — T10JYYeHUE HOBBIX 3HAHHMi O KapTor-
padupyeMoM oObeKTE.
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MHTCHCUBHDBIE pa3pabOTKU B 004aCTH si3blKa KAapTbl IPUBEIM K
(OpMUPOBaHHIO 0COOOM S3bIKOBOKH (MAM KapTOsi3bIKOBOM) KOHUEI-
UMK B TeOpHH KapTorpaduu, cornacHo KOTOpoi kaprorpaduyeckoe
11300paxXeHue paccMaTpuBaeTcsi Kak ocobblit Tekct. MHaue roBopsi, kap-
Ta eCTh M300paXeHHe, CO3AAHHOE Ha A3biKe KapThl. CTODOHHUKH NaH-
HOIl KOHIIENUMK CUMTAIOT AAXe, YTO UMEHHO pa3paboTrka sf3biKa Kap-
Thl ¥ UCCNIEA0BAHME €T0 CBOMCTB U PYHKLIUI COCTABJSIIOT COIEPXKAaHME
kaprorpaduu kak Hayku. [To-BUAMMOMY, Takast TOYKA 3peHUs HECKOJb-
KO rurneptTpodUpyeT poib s3blKa KapThl KaK MpeaMeTa Kaprorpaduu
(1IHble TEOpeTMYeCKUEe KOHUEILHM MpeacrabieHbl B pasa. 2.2), Ho,
0e3yCJIOBHO, OTpaxaeT 3HaYMMOCTb JaHHOro ¢eHoMeHa. Bo Bcsikom
cilyyae, ciielyeT OTMETMTb CIpPaBelIMBOCTb IJIABHOIO YTBEPXAEHMWS
CTOPOHHUKOB SI3bIKOBOI KOHLIENLUU: A3bIK Kapmst — 3mo hopma cy-
wecmeosanusn Kapmozpaguu.

4.3. YCJIOBHEIE 3HAKM

KaprorpacdmHueckne yCcnoBHble 3HaKH — 3TO rpachuyeckue CMMBO-
Nbl, C MOMOLLIBIO KOTOPbIX Ha KapTe nokasbisatoT (0603HauaroT) Bug,
O6BEKTOB, X MECTONONOXEHHUE, (DOPMY, Pa3MEPB!, KAYECTBEHHDbIE
M KONMHECTBEHHbIE XapaKTePHUCTHKM.

HcTopryecku ycioBHbIE 3HAKW Pa3BUBAJIMCh M3 KAPTUHHbIX Mepc-
IEKTUBHBIX PUCYHKOB OOBLEKTOB MECTHOCTHU: BO3BBbILLIEHHOCTEM, peK,
NlecoB, Iopor, HaceneHHbIX nyHkToB. Kaprorpadul npoumoro crapa-
JIUCh NEPEAaTh STUMKU PUCYHKAMU HHAUBUAYAILHbIE OCOOEHHOCTH KaX-
JIor0 00bEeKTa, HAMpUMEp BHELIHMII BUA XpaMOB B ropofax, Mopoabl
aepesbeB U T.n. Ho nocTeneHHo Takue pUCYHKHU TEPSIU CBOKO MHAUBHIY-
A1bHOCTb, BCE FOPOJA CTAIU MOKa3blBATh OAHUMU 3HAYKAMM, NICPEBHU —
HHBIMU, IUIsi OCHOBHDIX IOPOT CTAM MPUMEHSTL JTMHUU ORHOIO PUCYH-
Ka, 1Sl BTOpocTeneHHbIX — apyroro (puc. 4.1). [Nopoit 0603HaveHUd Ha
KapTax MoJAHOCTLIO YTpaullBaly BHCLUHEE CXOACTBO C M300paxaecMbiM
00LEKTOM, CKaXeM, 1opoaa 0003HAYANINCh KPYXOUKOM (MYHCOHOM).
3HaKK 1puobpeTany Bce 60AbLUIYIO YCIOBHOCTh H aOCTPAKTHOCTb.

Boilue 66110 OTMEYEHO, YTO 3HAKOBOCTb — OAHO M3 CAMbIX BaXKHbIX
CBOMCTB, OTIMYAIOLUMX KAPTY OT MHOIUX APYTUX M300paxeHUit, npex-
I BCEro OT a3po- U KOCMUYECKMX CHUMKOB. Mcronb3oBalue yCNIOBHLIX
3HAKOB MO3BOJISET:

* [TOKa3blBATb PeibHbIC M AOCTPAKTHbIE OOBEKTbI (HANpUMEp, BbICO-
TY CHEXHOro MOKpPOBa, MHAEKC KOHTUHEHTAIbHOCTU KJIMMATa);
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Puc. 4.1. Oparment pycckoro ueprexa XVII B. M3o6paxeHnue HaccacHibIx
NYHKTOB JaHO YCIOBHbIMM 3H1aYKaMM ¢ ABYMsI M TpeMs Gauictikamu. JIpes-
HU KapTorpad) pasnuyan 3TH MOCCACHUs MO pa3Mepy MAM 3HAUCHHIO.

¢ u300paxaTb 0ObEKTbl, HE BUAMMbIE YEJOBEKOM M HaXe He BOC-
NpUMHMMaeMble OpraHaMMu YyBCTB (rajieopesibed APEBHUX MaTe-
pUKOB, TPaBUTALIMOHHBIE U MAarHUTHbIC MOJA U Ap.);

¢ epeaaBaTh BHYTPEHHUE XapaKTEPUCTUKU U CTPYKTYPY OOBEKTOB
(06BEM U CTPYKTYpY NMPOMBILLIEHHOTO MPOU3BOACTBA, COCTAB Ha-
CEJIEHUs U 1p.);

¢ OTpaxaTb B3aMMHbIE OTHOLUEHUS OOBEKTOB: MOPSIOK M Uepap-
XM10, NPONOPLMOHANBHOCTb, Pa3jinyue, CONOAYMHEHHOCTh (Ha-
MnpuUMep, reojoruyeckasl crpaturpadpus);

¢ [TOKa3blBaTh JIMHAMUKY SIBJIEHUH U NpoLECCOB (M3MEHEHUE CTOKA
B peYHbIX O6acceitHax Mo Mecsam);

* CUJIbHO YMEHbIUATh U300paxeHue (Ha MeJikoMacluTabHot KapTe
BMECTO IT0Ka3a OTAEJbHbLIX TOMOB M KBapTaJIOB MOXHO KPYXKOM
0003HAYUTb BECb HaceJIeHHbIHA MYHKT).

YcnoBHble 0603HaYEHUs!, NIPUMEHSAEMblE HA KapTax, [oapasiesisi-
10T Ha TPU OCHOBHBIE Ipynnel (puc. 4.2):

* gHemacwumabHble, U1 MoHYe4Hble, KOTOPbIE MCIONbL3YIOT IS
nokasa oObeKTOB, JIOKAIM30BaHHbIX B MyHKTaX, Hanpumep He-
¢TsIHbIE MECTOPOXIEHUS UK rOPOAa Ha MEJKOMACILITAOHbIX Kap-
Tax. BHeMaclwITaDHOCTb 3HAKOB MPOSIBASIETCS B TOM, YTO UX pa3-
Mepbl (€C/IM UX BbIpa3uTh B MacuiTabe KapThl) Bcerna 3HaYMTEeb-
HO NpPEeBOCXOAST UCTUHHBIE pa3Mepbl 0ObEKTOB HA MECTHOCTH;
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BHEMACLUTABHbIE

At MyHKTBI Feofesnyeckon cetn w=axcm  JnexTpOCTaHUMM
ﬁ PaguocTaHumu u TeNeBUINOHHbIe 3
UeHTPbI [ BeTpsHble MenbHUUbI
? by MeTteoponoruyeckue
BeH30KONOHKM W 3anpaBouHble cTaHuum
cTaHunm
NIMHEWHbIE
Tl @ b @ jani & @ ——e— —e—- Hedrenposoasi
FocynapcTBeHHble rpaHuub! nog): A M'Eble
. ABTocTpagb! ===—==—==KaHane!
w
MoasecHble goporn /hs/ Peku 1 pyubu
NNOWAAOHbLIE

——
Kontoune KyctapHukn

$ % BuHorpagHukun
KaMbiwoBbie U TPOCTHUKOBLIE
3apocnu

Puc. 4.2. HekoTtopbic ycoBiibic 06031ayeHusi Tonorpad)HucCKUX Kapr.

ConoHYakn NpPoxoaHble

Meckn 6apxaHHble

Faneynnkm

* AuHelHble, UCTIONb3YEMble IJIsSi OTOOPAXEHMS JTMHEHHBIX 00beK-
TOB: peK, A0pOr, rpaHUll, TEKTOHUYECKUX pa3aoMoB U T.n. OHHU
MacluTabHbl M0 UIMHE, HO BHEMACIUTAGHSLI 110 IUUPUHE;

* naowiadnsle, IPUMEHsIEMbIE JUIS OOBEKTOB, COXPAHSIIOIIMX Ha KapTe
CBOU pa3Mepbl M OYEPTAHUS, HAPUMED ISl IECHbIX MaCCUBOB,
03ep, MOYBEHHbIX apeayioB U ap. Takue 3HaKM OOBIYHO COCTOSIT U3
KOHTYpa M €ro 3anojiHeHUsi, OHU BCErna MacluTabHbl U MO3BOJIs-
10T TOYHO OTpeAeUTh NI0LLaAb 00HEKTOB.

1o HenaBHero BpeMeHM BCe 3HAKU ObLIU cramuynsimu, OJHAKO C
Pa3BUTHEM 3JIEKTPOHHBLIX TEXHOJNIOTMH MOSABWIUCL U dunamuyeckue
YCJIOBHbIE 3HAKU. DTO ABMXKYLUMECS, U3MEHSIIOLLMECST 3HAKU, UCITO/1b-
3yeMble B KOMITbIOTEPHbIX KapTorpaduueckux aHuMauusix (cM. pasn. 14.6).
OHM TaKXKe MOTYT ObITh TOYEYHBIMHU, JTUHEHHBIMU WM [JIOLLAAHbIMH
(doHOBBIMU).

Ponb 3HaKOB He orpaHMyYeHa ToJbKO nepenayeit MHpopmauuun. 3na-
Ku cayxcam cpedcmeom Quxcayuu, opMaiuzauuu u CUceMamu3ayuu
3nanuii. He MeHee BaXKHbI MO3HaBaTe bHbIe (THOCEOJNOrMYecKue) QyH-
KUMU KapTorpaduueckux yciaoBHbIX 3HAaKOB. C HUMM MOXHO BbINOJI-
HSITb JeHCTBUS, peoOPa30BbIBATh X M3 OAHOU HOPMBI B APYTYIO, NPo-
BOAUTH U3MEPEHUs. 3HAKU cCaMU Mo cebe CyXar cpeacTBoM (HOpMMpPO-
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Puc. 4.3. I'padmnyeckue nepemeniivic (rno X. bepreity).

a — ¢dopMa; 6 — paMmep; 6 — CBCT/IOTA; ¢ — BHYTPCHHssI CTPYKTYpa; d — LBET;
e — OPUEHTHPOBKa.

BaHUs Hay4YHbIX MOHSATUM, KOHKPETM3alLMM, BU3YATH3aLUU TEOPETH-
YeCKHX BbIBOJIOB, T.€. CTOCOOOM Hay4yHoro no3HaHus. dunocod u ma-
tematuk I. JIeliOHuUL, co3naBluuit AU depeHLManbHoe U UHTErpaib-
HOE MCYMC/IEHUS U pa3paboTaBILMi COOTBETCTBYIOLYIO CUMBOJIMKY, CKa-
3an: «Cnenyer 3a00TUThCSI O TOM, YTOObI 0003HAYEeHUs! ObUIU YAOOHEI
IUISL OTKPBITUI». DTa MbICIb B 0COOEHHOCTH CITpaBeIMBa Ml KapTo-
rpaduyecKkux yCI0BHBIX 3HAKOB.

4.4. TpapmuecKkne nepeMeHHKIC

KonunyectBo u pazHoOGpa3ue 3HAKOB, MPUMEHSEMBIX MpPHU CO3M1a-
HUM KapT, NpakKTUYecKH GeckoHeyHO. ONHAKO BCe OHU COCTOST U3 He-
GosblIOro yucna rpaduyeckux rnepeMeHHbIX Moao6HO TOMY, Kak Bce
MHOroo6pa3sue CylIeCTBYIOLIMX MeJOA1A COCTOUT BCErO U3 LIECTH HOT.

Fpadmyeckme nepemeHHble — 3nemeHTapHble rpadmueckue cpep-
CTBA, MCNOSIb3yEeMblE AN NOCTPOEHUR KAPTOrpathMHecKmnx 3HaKOB M
3HaKOBbIX cUCTEM. ITO POPMA, Pa3mep, OPHEHTUPOBKA, UBET, Hacbl-
LWEeHHOCTb LuBeTa (CBETNOTA) U BHYTPEHHSsIA CTPYKTypa 3Haka (puc. 4.3).
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Mpenctasienue o rpadMUecKUX nepeMeHHbIX pazpabotan B 1960-x rr.
(paHLy3cKuit cemuonor u kaptorpad K. bepTeH npMMeEHUTENLHO K
CTaTM4YHbIM OyMaxXHbIM KapTaM. Eciin e UMeTb B BUly KOMITbIOTEPHbIE
kaprorpaduueckue aHUMALMU, TO cjelyeT N00aBUTh JuHamu4ecKue
2paghuqeckue nepemennsie (CM. pasn. 4.18).

Co3paBasi 3HaKU ist 1060t KapTbl, KapTorpag MOXET CBOOOAHO
coueTathb N100ble rpaduuecKue nepeMeHHble. 3aKOHBI KapTorpaduyec-
KO CEMMOTMKH M XYNOXECTBEHHbI BKYC aBTOpa KapTbl MO3BOJSIOT
11040MpaTh CaMbi€ pa3Hbie CTWIM U COYETaHUs, KOHCTPYUPOBATb SIp-
KHe, XOpOLIO pa3iMuuMbie W 3aroMuHaoluecss 3Haku. Ho B To xe
BpeMst Takast cBoOoa BbIOOpa OCNIOXHSIET YHUDUKALMIO U CTAHAAPTU-
3aUMI0 YCIOBHBIX 0003HA4YeHMId, a 3T0 — OYeHb BaxKkHas npobieMa B
kaprorpaduu. Hanpumep, HacejaeHHble MYHKTbl MOXHO O0OO3HAuyaTh
KPY>XKaMd pa3HOro LiBeTa M pa3Mepa, KBaapaTMKaMM, 3BE3J0YKAMH,
CTUJIM30BaHHLIMU PUCYHKaMH AOMMKOB UJU KaKUMHU-JIUOO MHBIMMU
3HaukaMu. Eciu MaTteMaTMyecKue MM XUMMHUYECKUE CUMBOJIbI MOHST-
Hbl CrieMaNUcTaM 6e3 MOosSICHEHUM, TO BCsKas KapTa JOJIXHa COTpo-
BOXJATbCS JIETEHAON, pa3bsCHAIOLLEH 3HAYeHUE KaxXJOro 3Haka.

B HacTosilee BpeMsi CTAHAAPTHbIE YCIOBHbIE 0003HAYEHU S TPUHSI-
Thl U OULMANBHO 3aKPEIUIEHb! JIMILUb A5 Tornorpadpuyeckux, Mopc-
KMX M a3pOHaBUIaLlMOHHbIX KapT. B TeMaTtnyeckoi kaprorpaduu yHu-
()UUMpPOBaHHBIE CUCTEMbI LIBETOB M MHIEKCOB MPUMEHSIOT TOJBKO Ha
re0JIOrMYECKUX U OTYACTU HA MOYBEHHbIX KApTax, AEJIAlOTCSl AOMBITKH
pa3paboTatb YHUDULIMPOBAHHbIE JIET€HAbl FEOMOP(OSIOrHYeCKMX KapT.

KoHeyHo, He cieayeT AymaTh, YTO B BblOOpe rpadpuyeckux rnepe-
MEHHBIX LIApUT MOJIHbIA Mpou3Boa. EcTh ycraHOBUBLIMECS TNpaBHUIa,
onpeaensieMble 0COOEHHOCTSMM JIOKAIU3ALUK K paclIpOCTPAHEHMS SIB-
JIEHMS!, IPUHLIMNAMU B3aMMHOTO COYeTaHMsl 3HAKOB, KapTorpaguuyec-
KMMH TpaaULMSIMU, YCAOBUSIMU BOCMPUSITUS 3HAKOB, TPeOOBAHUSIMU
M3MepeHHU Mo KapTaM U Ap.

CucTeMbl YCNOBHbIX OGO3HAYeHMH, NpuMeHsemble Ans nepepayun
ob6bexTos H ﬂBI‘leHMﬁ, pasnuyalrolMxca xapakTepoMm NPOCTPaHCTBEH-
HOM noKanu3auun M pasmeuieHuns, Ha3biBaroTca CﬂOCO6aMH Kaprtor-
pacdmueckoro H3obparkeHus.

4.5. 3Ha4YK"

Crioco® 3HAYKOB MPUMEHSIOT AN IMOoKa3a O0bEeKTOB, JIOKaAU30-
BAaHHbIX B MYHKTaX MU OObIYHO HE BblpaXKaloLUMXCS B MacuiTabe KapThbl
(puc. 4.4). D10 MOTYT OBITH HaCEJAEHHDIE MYHKTHI, MECTOPOXIEHUS IMO-



78 Inasa 1V. Kapmoepaghuueckue cnocobst uzobpaxcenus @

ObpabarbiBatowasn

NPOMBILLNEHHOCTb Do6biva
® Mawnroctpoetne z Hedtn
0 Xumuueckas Cepebl

0 HedtenepepabatbiBatoLas

MpoV3BOACTBO CTPOUTENbHBIX
martepuanos

MNuwesas
Puc. 4.4. 31Hauky reoMeTpuyeCcKHe.

JIE3HbIX MCKOMAEMbIX, NMPOMBILUJIEHHbIE MPEATIPUSTUS, OTAE/bHbIE
COOPY>XEHUSI, ODUEHTUPBI HA MECTHOCTH U T.N. 3HAUYKH NO3BOJISIOT Xa-
PaKTEpU30BaTh KAYECTBEHHbIE U KOJIMYECTBEHHbBIE 0COOEHHOCTH 00BEK-
TOB, UX BHYTPEHHIOIO CTPYKTYpY.

PaznuyaroT Tpy BMAA 3HAYKOB:

* abcmpaxkmHble 2eomempuyeckue 3HA4KU — KPYXKHU, KBaAparThl,
3BE30YKH, pOMOBI 1 1p.; pa3Mep 3HaKa OTPa’KaeT KOJMYECTBEH-

. HYK XapaKTepUCTMKY, LBET WM LUTPUXOBKA — KayeCTBEHHbIE
OCOOEHHOCTH, a CTPYKTypa 3Haka IepelaeT CTPYKTYpY CaMoro
o0BbeKTa;

* OyKeenHbte 3navku — OYKBbl PYCCKOTO MJIM JIATUHCKOrO angapu-
TOB, Hanpumep D unu Al, 0603HavallIMe MECTOPOXAEHUS (oc-
(hopUTOB UAM ATIOMUHUS; pa3mep OYKB MOXET KOJUYECTBEHHO
XapaKTepu30BaTh O0OBEKT, XOTsI CPABHUBATb UX MEXIY COOOM CIOX-
Hee, YeM reoMeTpuyeckue GUrypbl;

* Hazasa0uble 3Ha4KU (nuUKmMozpammol) — HANOMUHAIOT U300paxa-
eMblil 06BbEKT, HAMPUMEpP PUCYHOK caMoJjieTa 0603HayaeT a’po-
NPpOM, TYPUCTCKasl Majatka — KEMITMHT U T.I.; Takue 0603Haye-
HUSI OYEeHb HATJISAHBI M Yallle BCEro UX UCMOJb3yIOT Ha NMOnysap-
HBIX TYPUCTCKMUX, PEKJIAMHBIX, MPOMNAraHAMCTCKUX KapTax.
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Puc. 4.5. JInneiinolie 31Haku.

4.6. JInHeViHbIEe 3HAKN

3OTOT cnocob UCTOoAb3YeTCs /sl U300pakeHUsl peanbHbIX UK ab-
CTPAKTHbIX OOBEKTOB, JIOKATU30BAHHbLIX HA JMHMUSX. K HUM OTHOCAT-
cst, HanpuMmep, beperoBble JIMHUU, Pa3ioMbl, 10pPOTH, aTMOChEepHbIe
(pOHTBI, aIMUHHUCTPATUBHbIC TPAHULILI. Pa3HbI pUCYHOK M LBET K-
HEMHbIX 3HAKOB TEPenaroT KaueCTBEHHbIE U KOJHMYECTBEHHbIE XapaK-
TEPUCTUKU OOBEKTOB: TUM OEPEroBOM NMHUHK, TTYOUHY 3JI0XKEHHUSsI pa3-
JIOMOB, UMCJO0 KOJieH XXeae3H0i 10poru, Teruibie M X0JI0AHbIe QPOHTHI
U T.0. (puc. 4.5).

JIvHelHbI 3HaK BHeMaclUTabeH Mo WMPUHE, HO OCh €ro NOJIXKHA
coBMnanarh ¢ MoJoXEHUEM peaibHOro o6bekTa Ha MecTHOCTU. [1pu no-
CTEMNEHHOCTU Tiepexolda MM HEYETKOCTHM FpaHMUbl JIMHEHHDbIH 3HaK
MOXET MepeaaBarThest Mogocoit. JIMHeHbIMY 3HaKaMU MOXHO OTPa3uThb
Jaxe NMHAMMKY O00BbEKTa, HanpuMep HAHECTU nosioxeHue GeperoBoit
JIMHUM MOpSl B pa3Hble CTalUM TPAHCIPECCHUM, MEpeaaB TEM CaMbIM
NMOCTENEHHOCTh 3aTOIICHUS CYLLH.

4.7. U3onmHNN

H3oaunuu — nMHUM OJMHAKOBBIX 3HaYEHUIH KapTorpadpupyeMoro
nokasaresiss. Crnoco6 M30JMHUIT IPUMEHSIETCS UIS U300paxXeHUs He-
NpepbIBHbIX, M1aBHO U3MEHAIOLIMUXCS siBJeHUH, obpasyloluux Gu3su-
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U ux nognucu
Puc. 4.6. Uszonunun.

yeckue nons. Takosbl nose penbeda, NoJjiss MArHUTHON HATPIAXKEHHO-
CTU, NaBJAEHUs!, TeMnepaTyp U T.4. (puc. 4.6). OHU M306paxaloTcst COOT-
BETCTBEHHO TOPHU3OHTaJISIMU (M30rMNcamMu), U30rOHaMH, uzobapamu,
M30TEPMaMU — CEMEICTBO pa3IMUHBIX U30JMHUIA BeCbMa OOLWIMPHO U
HaC4YMTbIBAET NECATKH BUAOB.

Ha xapTy cniepBa HaHOCHT 3HayeHus1 KapTorpadupyeMoro oobekTa
B TOYKax HabN104eHMIt, a 3aTEM C MIOMOLUBLIO UHTEPIOS UMM ITPOBOASIT
u3onuHuu. I1pu 3TOM 3apaHee BbIOMpAETCS unmepeaa ceMeHuUs — pas-
HOCTb OTMETOK IIBYX COCEIHUX M30JUHMIL. PaccTosiHMe Mexny u3onu-
HUSIMU Ha KapTe Ha3blBACTCS 3A10MCeHUeM U30AUHUE U XapAKTEpU3YyeT
rpaauMeHT nos (YKJIOH MOBEPXHOCTH). YeM MeHblile 3al0XeHue, T.e.
paccTOsiHUE MEXAY M30JMHUSMM, TEM BbILUE TPAAMEHT, Kpyue nosep-
XHOCTb, ¥ HAa060pOT, 6O/bLUKE 3AJTOXKEHUS CBUAETENLCTBYIOT O MM0JIO-
roi MOBEPXHOCTH, O HU3KMX IpaauMeHTax. ABTOMaTM4eCKOe NpoBene-
HUE U3OJMHUIA BbIMOJHSIETCS N0 KUPPOBLIM MOJeAAM C IOMOUILBIO Crle-
LLMaNbHbIX MHTEPNOJSLLUOHHBIX MPOTPamMM.

HU3onuHUK — oueHb YA00HbIH, TMOKUI U MHDOPpMATUBHLIHA cocod
M300paxeHus, 001aaal0LUUA BbICOKOH METPUUHOCTbIO. biaronapst um
MOXHO OnpenensiTh N0 KapTaM CaMble Pa3HOODpa3HbIC KONMYECTBEH-
Hble XapaKTEePUCTUKHU: aOCONIOTHBIE M OTHOCUTENIbHbIE 3HAUEHUS SIBJIE-
HUS, YKJIOHbI U TPAJAMEHTbI, CTEMEHb PAaCUEHEHUSS U MHOroe ApYyroe.
C NoMolubIO U30JMHUI MOKA3bIBAIOT TAKXKE KOJUYECTBEHHbIE U3MEHE-
HUS nokasaTefieil BO BpeMeHU (Hanpumep, roaMuHble BapyUaluMKU Mar-
HUTHOTO CKJIOHEHUS), MepeMELLEHUE SIBIEHUI (aMIUTUTYAbI HEOTEKTO-
HUYECKUX MOAHATUH M OMYCKaHMIi1), BpeMs HACTYIMJIEHUsl KaKUX-11M0bo
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CoOLITHIT (1aThl CO3peBalins CCJLCKOXO3SIMCTBEHHBIX KYJAbTYP), NOBTO-
PHEMOCTD ABJIEHUI (4ACTOTA BOBHMKHOBEHUS LITOPMOB B Pa3libie CE30-
1Bl TOAa), B3aUMOCBS3b SBAeHUI (Koppensiuunst HOopM COBPEMEHHOIO U
nacicopeabeda). Ha amHaMmMuyeckux aNeKTPOHHbBIX KapTax CHCTEMbI M30-
AHIHIT MOIYT CMELATLCS CaMM, MOKa3biBas MepeMelicHNe SBAeHUi
(HalpruMep, HMKJIOHOB U aHTULUMKIOHOB).

[Tpu cO3aaHNN U30NMHERHBIX KapT BCErAa YYUThIBAIOT, YTO YMTA-
TC/Ib BOCTIPUHHUMAECT HE KAXAYI0 M30JMHHUIO B OTACJTIbLHOCTH, a4 BCIO MX
COBOKYIIHOCTb, €AHHYIO CUCTEMY M3O0JMHHI, C MOMOLUILID KOTOPOIi
liCpesiaeTest CTPYKTYpa v Mopdosiorust KaprorpagupyeMmoro oobekra. st
NOBBLIIUCHUS HATIAILHOCTH NPOMEXYTKHM MEXAY M3OJMHHIMM 3aKpa-
HIMBAIOT, NOAbL3YSICh WKAA0W ROCAOUHOU OKpacku, KOTOpast CTPOUTCH
TaK, YTOOb! MHTEHCUBHOCTb OKPAaCKM OTpaXkana HapacTaHWe WK yObi-
BAHME [10Ka3artens.

4.8. IIceBAOM3ONMHNNI

M301MHMM HepeaKo NMPHUMEHSIOT AJisl SIBJIEHUI, He OOJalalolnX
HETMPEPbIBHOCTHIO, CMJIOWHOCTLIO U MJIABHOCTbLIO, T.€. HE SIBJASIOLMXCS
HA caMOM .iesie nossiM4. B 3ToM ciiyyae peub UIET O nced0oU30AUHUAX,
m.e. u30AUHUAX, omobpaxcarouwux pacnpedeserue OUCKpemHoIX 00BeK-
mog. TakoBbl, HaNpHUMep, MCeBAOU30JMHUM TUIOTHOCTH HACCHICHUS, pa3-
MCLIEHUC KOTOPOTo, KOHEYHO Xe, He 00pa3yeT CIUIOLIHOIO [0S, TICEB-
JIOU30NMHUM pacMaxaHHOCTH MK 3a1€CEHHOCTH M T.1M. MIX Bcerna nposo-
JIST Ha OCHOBE MHTEPMNOASUUU KAKHUX-TMOO PACUETHBIX CTATUCTHYECKHUX
[10Ka3aTeyieil TIOTHOCTU, WHTEHCHMBHOCTM pacrnpeneneHnss oO0bLEeKTOB,
1TOJIY4EHHBIX B sfYEKax PEryisipHOil UM HEPETYASPHOI CETKHU.

Ha BHMA NCEeBOOM30NMHUM HUYEM HE OTJIMYAIOTCSI OT U3ONMHMIL,
OHM 4acTo AOTONHSIOTCS MOC/oiHONH oKpackoi. HecoMHerHas npu-
BJIEKATENLHOCTD NMCEBAOUIONIMHUI COCTOUT B TOM, YTO C UX NMTOMOLLbIO
co3naeTcsi oyeHb ynobHas rpado-mMatemaTuyeckas abcTpakuus reorpa-
(hnueckmx pacrnpeneseHuit, MoO3BoJsOLasi OTBJEYLCSI OT MaJloCyllle-
CTBEHHBIX CBOICTB U aeTaseil kapTorpadupyemMoro oobekTa U BbiIBUTh
FJIaBHblE 3aKOHOMEPHOCTH €ro U3BMEHEHUS B NpocTpaHcTse (puc. 4.7).
K Tomy Xe 3TOT cnoco6 o6anaeT BLICOKO METPUYHOCTDIO.

OnHako HeOOXOAUMO MOMHUTD O MPUHLIKMUATIBHOM Pa3IMyMHU MeX-
11y MU30JMHUAMHU U NceBnou3oNuHusiMU. [locneaHue orpaxalort He pe-
aJIbHble, @ UCKYCCTBEHHbIE, aOCTPaKTHbIE MOJIsl, HAIPUMEDP TaK Ha3bl-
BAEMbIN «MPOMBILIEHHBIH penbed» — MIOTHOCTb OOBEKTOB MHAYCT-
PHU Ha eAMHHULLY TUIOLAAN WK «TOJIe pACcCeJIEHUsI» — YUCIIO XHUTeeH

5 - 4886
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Puc. 4.7. IlceBnoM30aMHKH.

Ha | kM2 an M3MEHEHUHU TJIOTHOCTU JAHHLIX UIM criocoba pacyeTa
TAaKHUE€ UCKYCCTBECHHLIC MOJIA NMPETEPIEBAIOT CUIIbHbBIE U3MECHEHMUA. ITo-
9TOMY Ha KapTax XeJaT€JbHO YKa3biBaTb crnoco6 pacyeTa UCXOOHbBIX
JAHHbIX, MO KOTOPLIM IOCTPOCHbI NMCEBAOU30JIMHNUH.

4.9. KauecrBeHHBIN (hoH

Cnocob KayecTBeHHOro PoHa NPUMEHSIOT AJIS I0KA3a KaYeCTBEH-
HbIX Pa3jM4uil SABJEHHUI CIUIOLWHOTO PaclnpoOCTPAHEHUSs MO BblAEIEH-
HBbIM palioHaM, 00iacTM WM APYTMM €IUHHUIIAM TEPPUTOPUANIBHOTO
JeJIeHusl. DTOT cnocob caMblM TECHBIM 00pa30M CBsi3aH ¢ Kiaccuduka-
LIMOHHBIM TMOJpa3ie/ieHHeM TEppPUTOPHHU, ee AuddepeHUHaLUe Mo
KaKOMY-JINOO NpH3HAKY, C THIOJOrMYECKUM palloHUpPOBaAaHHUEM, Ha-
MpUMED C BblAENEHUEM PAlOHOB CENLCKOXO3SIACTBEHHOM CrieliManm3a-
UMH, JaHawadToB, TUNOB MOYBEHHOrO NMOKPOBA, PACTUTENILHBIX aCCO-
uMauuii (puc. 4.8).

B kauecTBe rpadpuyeckux CpeacTB UCMOJB3YIOT LIBET (46emoeoi o)
WU IUTPUXOBKY (mmpuxoeoi ¢hpor). UHOTnA HA KapTax COBMECTHO MpU-
MEHSIIOT 00a 9TU CpeAcTBa, TakK, Ha NMOYBEHHON KapTe reHeTUYecKue
THNbl MOYB NAIOT LBETOBbIM (DOHOM, 3 MEXaHUYECKHI COCTaB MX —
HaJIOXEHHbBIM MOBEPX LiBeTa WITPUXOBbIM HGOHOM. B HekoTOpbIX Clyya-
SIX, KOrla FPaHMLIbl MEXAY BblACAeHHbIMU pallOHaMU HeYeTKH1e, a CMeHa
KAQyecCTB [POUCXOMUT MOCTENEHHO, AOMYCKAETCA NEPEKPLITUE ABYX Ka-
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Puc. 4.8. KauectsclHblit HoH.

4yeCTBeHHbIX YOHOB, M HA KapTe MOSIBISIETCS KakK Obl «4epecrofocHiia»
WJIM «llallleyHas» OKpacka.

Jns yno6ctBa uaeHTUdUKALMK MoapasfeieHUuilt KaueCTBEHHOro
(hoHa ero conpoBOXAAIOT MHAEKCAMM, KOTOpbIE NPOCTABASIOT Ha Kap-
T€ U B JiereHAe (HampuMep, MHAEKC NEPHOBO-CHUJILHOMOA3OJIMCTbIX
nous — II}, cpeanero otnena neBOHCKOI cuctembl — D).

4.10. KosmuecrBeHHbIN POH

Crnocob KoJinuecTBeHHOro )oHa NPUMEHSIOT 1Sl Mepeaayu Koau-
YeCTBEHHBIX Pa3IMUKii ABNEHUI CIIOLIHOTO PACMpPOCTPAHEHMS B TNpe-
Jenax BblAeNeHHbIX paitoHoB. [1ono6HO KayecTBEeHHOMY (POHY OH BCe-
Illa COMpPSIKEH C palOHMPOBAHUEM, HO MO KOJIMYECTBEHHOMY MpU3HA-
Ky. OKpacka “au LUTPUXOBKA BbIMOJHSIIOTCS MO LiKane, T.e. MHTEeHCUBHOCTb
BO3pacTaeT WJIM YObIBA€T B COOTBETCTBUM C M3MEHCHUEM IMpU3HaKa
(puc. 4.9). TllpumepaMy UCNONbL30BAHUS KOJIUYECTBEHHOro ¢hoHa MOrYT

6" »
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Puc. 4.9. KonnuectBeHHblii HOH.

CJIYXXMTb KapThl 3aMacOB M'MAPOPECYPCOB B peyuHbIX OacceitHax, KapTbl paii-
OHUPOBAHHSI TEPPUTOPHUU MO CTENEHU PaCUJEHEHUs! peabeda 1 T.1.

B0o3MOXHO coyeTaHHe KaueCTBEHHOTO U KOJIMYECTBEHHOro (POHOB,
HanpuMep NpH BblIENEHUH pailoHOB npeobnanalouinx KoHdeccuit (ka-
YeCTBEHHbI (POH) C NOMONHUTENbHON XapaKTEPUCTUKON MPOLEHT-
HOTO COOTHOLIEHMsI HACeJeHUsI pa3HOr0 BEpOUCMNOBedaHUs (KOJaHYe-
CTBEHHBbIN (OH).

4. 11. JIoKaIM30BaHHKIE I¥ar PaMMEI

Jlokanu3oBaHHbIE IMArPaMMbl XapaKTEPU3YIOT sIBJIEHHUSI, HMEIOLLHE
CTUJIOLIHOE WJIK NMOJIOCHOE PacnpOCTpaHEHHE, C MOMOLLbIO rpaUKOB U
AMarpamMM, NnoMellaemMbiX B MyHKTaxX HaGmoAeHUs1 (M3MEpeHHs) ITHUX
sisneHnit. TakoBbl rpadMKu U3MEHEHUs CPEAHEMECSYHbIX TEMTIEpaTyp
M OCAaJIKOB, JIOKAJIM30BaHHbIE 10 METEOCTAHLIMSIM, AMAarpaMMbl 3arpsi3-
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Puc. 4.10. Jlokanu3osaubic guarpaMMbl.

HEHMs1 pEYHbIX BOA, NIPUYPOUYEHHbIE K ruaponoctaM, u T.n. Ha kapre
BCErAa OTMEYaIOT MYHKTbI, K KOTOPbIM OTHECEHbI rpadUKHU, XOTS ACHO,
YTO JIOKAJIM30BAHHbIE IMarpaMMbl XapaKTepPU3YIOT He TONbKO 3TH ITyH-
KThbl, HO 4 MpuUerawluyo Tepputopuio (puc. 4.10).

I'papnyeckue cpeacrsa BecbMa pa3zHOOOpa3Hbl — 3TO PO3bi-AHMAT-
pamMMmbl (HanpuMep, po3bl HanpasieHUil NpeobnanaroUIMX BeTPOB),
KpMBbIE U TMCTOrpaMMbl paclpeac/ieHus (Xoa TeMrepatyp 0 Mccsi-
uam), LMKJIOTpaMMbl (CpeaHssi MPOAOJIKUTENBHOCTb COMTHEYHOIO CUsi-
HUS B TEYEHHUE roaa), CTPYKTypHblE AUarpaMMbl ¥ Ip.

4.12. TOuedHBIM CIIOCO0

BTOT cNOCcO6 NPUMEHSIOT 1S [TOKa3a sIBJIEHN MacCOBOTO, HO He-
CIUIOILIHOTO PacrpOCTPaHEHHMS C MOMOILbIO MHOXECTBA TOUEK, Kaxaas
U3 KOTOPbIX UMEET ONpeNe/IeHHbI «BEC», T.€. 0003HAYaeT HEKOTOPOE
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Puc. 4.11. ToyeuHbiit crnocod.

YUCIIO EAMHML aHHOTO siBieHus (puc. 4.11). Yauue Bcero To4eyHbIM
crocoboM MoKa3blBAIOT pa3MeLIeHUE CEbCKOro HacejaeHHs (Bec Of-
HOWM TOYkM cocTtaBisier, Hanpumep, 1000 xuteneit), 160 noceBHbIE
miow@any (oaHa Touka — 500 ra noceBoB), MO0 pa3MellleHUE XUBOT-
HoBoACTBa (oaHa Toyka — 200 rosoB KpyrnHOro poratoro CKora) U T.Il.

B kauecTBe rpadMyecKMX CPENCTB MOXHO BbIOPATh HE TOJILKO TOUKH
(ToyHee, ManeHbKHUE KPY>XKU), HO U KBAAPATUKU, TPEYTONbHUKHU U T.I. —
BaXXHO NULIb, YTOObI Kaxnas (purypka mmena Bec, o00O3HAYEHHBbIH B
JereHne. MHorna npu GonbliioM pa3dpoce nokasaTeneil 6epyT TOUKU
ABYX M JaXe TpexX BecoB: MaieHbkag Touka — 200 ra, cpenHss — 500,
oonbwiass — 1000 ra. KpoMe Toro, TO4KM MOTYT UMEThb pa3Hblil LIBET
unu ¢GopMy, HarpuMep TOYKM 3eJIEHOro 1iBeTa 0003HAYaloT MOCEBbI
MLUEHULBI, XEITOr0 — KYKYPY3bl, KPACHOTO — MOACOJHEYHMKA U T.A.
Ha kaprax pa3MelleHHs] HaceJeHHUs] LBETOM MOXHO 0003HAYUThL €ro
HALUMOHAIbHBIN COCTaB.

TouyeuHblit crocod HarsmeH U ynobeH Ui KOJMYECTBEHHbIX OMpe-
neneHuit. ToyeyHble KapThl XOPOLLUO MEPEAAoT peajlbHble OCOOEHHOCTH
pasMelleHH sl SIBJIEHUs: €ro KOJIMYECTBO, JIOKANU3aLHUIO, IPYNMUPOBKY
WY KOHUEHTPAUMIO, CTPYKTYpY (Harpumep, CTPyKTYpY MOCEBHbIX IJIO-
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Puc. 4.12. Apcansl.

ianei rnoa pasHbIMM Kyabtypamu). CyliecTBYIOT ClieLiMIbHBIE MPUEMbI
IUIsL pacyeTa ONTHMAJIbHOTO BECa TOUKH B 3aBUCHMOCTH OT pa3bpoca Ko-
JIMUECTBEHHbIX NOKa3aTesaeil U NMJIOTHOCTH pa3MeuUIEHUs sIBEHUS, Belb
TOukM ((pUrypKH) Ha KapTe He AOJXKHBI COMPUKACATLCS MM CIIMBATLCS.

4.13. Apeaint

Cnocob apeanoB COCTOMT B BblAEAEHMM HA KapTe 00J1aCTH pacnpo-
CTpaHeHUs] KaKOro-jubo CIIJIOWHOI0 MM paccpenoTOYEHHOTo siBie-
HUsi. Yallle Bcero 3TMM CIioco00OM NMOKAa3bIBalOT pacnpoCTpaHEHUe XHU-
BOTHbBIX U PACTEHUI, MECTOPOXAEHUS IMONEC3HBIX UCKOMAaeMbIX M T.II.
Pa3nuyaiot abcoaromuste u omuocumenstvie apeaavt. AGCONOTHBIMU
HA3bIBAIOT apeaibl, 3a NMpeacaMK KOTOPhIX JaHHOE SIBJIEHUE COBCEM He
BCTpeyaeTcs (Hanpumep, He)TerazoHOCHbIH GacceifH, KOHTYp KOTO-
pOro TOYHO YCTAHOBJIEH), TOrAA KaK OTHOCHUTENbHbIC apeaibl MOKa3bl-
BalOT JIULIL paOHbl HAUOOJBLLIETO COCPENOTOUEHUS IBCHHS (nHomnyc-
TUM, MPOMBICJIOBBIM apea Kakux-1M00 JIeKapCTBEHHBIX pacTeHUIt).

I'pahuueckue cpenctsa M300paxkeHUs apeanoB BecbMa pa3HO0G-
pa3Hbl: 3TO MOTYT ObITbL IpaHKLbl, GOHOBAsI OKpacKa, LUTPUXOBKA, 3HAY-
KM, Haanmucu, uHaekcol (puc. 4.12). HanoMHUM, oIHAKO, NPUHLIMNHU-
AIbHYIO PA3HULY MEXAY 3HAUYKOBBIM CMIOCOOOM, KOrAa KaXXAblil 3HaK
TOYHO OTHOCUTCSI K OOBEKTY, JIOKAJTU30BAHHOMY B TOM WJIM UHOM MYH-
KTe, ¥ 3HAYKOM apeajia, XapakTepu3yllrMM riowanb. ToOYHO Tak Xe
3HAK IPaHMIIbI OTPAXAET HE JMHEHbIt 00LEKT, a JIMLLIb OKOHTYpUBaeT
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ﬂoaepxuocmbne TeYyeHus
B OKeaHe:

--— Tennble - XONNOAHbIE

Puc. 4.13. 311akn ABUXEHUs (BEKTOPbI).

apean. ['paHuubl Kak rpaduyeckoe CpeacTBO MPEANOYTHUTENIbHBI ISt
abCOJIIOTHBIX apeayloB, a IS OTHOCUTE/IbHBIX — €CTb CMbIC/I HAHECTH
JIMIUb HECKOJIbKO 3HAYKOB MJM AaThb HanMUCh 6e3 NpoBeAeHUs] rpaHu-
Lbl, TOYHOE MOJIOXEHUE KOTOPO Ha MECTHOCTU HEU3BECTHO.

4.14. 3HaKM OBMIKEHUA

3HaKu ABMXXEHUS] UCMNOJb3YIOT AJIsl MOKAa3a NPOCTPAHCTBEHHBIX Me-
peMelleHUI Kakux-1ub0 MPUPOAHLIX, COLLMAIbHBIX, 9KOHOMUYECKHX
sBieHUI (Hanpumep, NyTel ABUXKEHUS LIMKIOHOB, MepesieTa NTHL,
MUTpALMK HACeIeHUs], pacnpocTpaHeHust 6onesHeit). C moMouLbio 3Ha-
KOB IBUXCHMUSI MOXHO OTPa3uTh NMyTH, HAMPaBJIEHUE U CKOPOCTS Iepe-
MellieHu1s1, CTPYKTYpY nepemeltatolerocsi oobekra (puc. 4.13). MoxHo
NMPUMEHUTb 3HAKW ABMXEHUS IS NMOKasa CBi3eil Mexay o0bekraMi
(HanpuMep, 3MEKTPOHHBIX KOMMYHHWKALMiL, PUHAHCOBBIX MOTOKOB),
MX KayecTBa, MOLLIHOCTH, MPOMYCKHOM CIOCODHOCTH U T.O.

Pa3nunyaroT ABa BMAA 3HAKOB JBUXEHUS:

¢ gexmopbi 0suNCeHUA— CTPEJKU Pa3HOTO LBeTa, HOPMbl UJIK TOJ-
LM HBI;
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Puc 4.14. TMonocsl (JieHTbl) ABMXEHMS.

* noaocet (aenmst) deudxceHus — T0JOCH Pa3HO LUMPHUHDI, BHYT-
pEHHEel CTPYKTYpPbI M LiBeTa.

BekTopbl MpUMeHSIOT, HanpuUMep, AJS TMOKa3a TEIUIbIX- U XOJOJ-
HbIX TEYEHHUI, BETPOB U T.., a MOJOChI ABUXEHUA — NS U306paxe-
HUSI MOLLIHOCTH U CTPYKTYPbl MOTOKOB (HarpuMep, Xene3HoA0POXHbIX
nepeBo30K, MUTpaunit HaceneHust). JIeHTbI ABUXEHUSI CIOCOOHBI Tepe-
1aTh CTPYKTYpY MOTOKA, €ro HamnpsixXeHHOCTb, HanpuMep obbeM nepe-
BO3UMbIX T'PY30B, B COOTBCTCTBMMU C TPUHSATON WIKAIOA: yeM LuUUpe
nosioca, TeM MoulHee NoTok (puc. 4.14).

4.15. KaproguarpaMMmul

Cnocob kaproaMarpaMmbl — 310 M300paxeHue abCONIOTHLIX CTa-
TUCTUYECKMX MOKa3aresieil 10 eAMHULIAM aAMMHUCTPAaTUBHO-TEPPUTO-
PUANBHOrO NIENIEHMS C MOMOLIBIO AMarpaMMHBbIX 3HakoB. Kaproaumar-
paMMbl NPUMEHSIIOT IJIS NOKa3a TakMX SIBEHMM, Kak BaJloBOit c6op
CEbCKOXO3SIMCTBEHHOM MPOAYKLUMH, OOLIee YMCIIO yualuuxcs, oobem
IPOMBILLIJIEHHOrO NTPOM3BOACTBA, NOTpebieHHe NeKTPOIHEPIUH B Le-
JIOM 110 paitoHaM, 06nacTsIiM, NPOBUHUMSM U T.MM. [TocKoabKY peub uaet
0 CTaTUCTUYECKUX NMOKAa3aTesisiX, TO Ha KapTe BCeraa NpUCyTCTBYET CET-
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Puc. 4.15. Kaproanarpamma.

Ka aAMUHUCTPATUBHOIO [EJI€HHUsI, [0 KOTOPOil U Mpou3BoauTcsi cbop
JaHHBIX.

I'pacduyeckMMuy cpeacTBAMM CIIYXAT J1100ble CTOJIOYAThIE, MJIOLIA-
Hble, OOBbEMHbIE NMAarpaMMHble 3HAKM, OTHECEHHble K paOHAM WM
o6nactam (puc. 4.15). OHU MOryT ObITh CTPYKTYPHBIMUY U MOKAa3bIBaTh,
HanpuMep, NOJI0 pa3HbIX OTpacieil B o0LieM o0beMe NMPOU3BOACTBA B
JIaHHOM MPOMBILIEHHOM NyHKTe. B on1HOI anMUHUCTPaTUBHOR eMHU-
1€ MOXHO JaTb HECKOJbKO OMarpamMmM [l pa3HbiX BUAOB MOMbIILJIEH-
HocTU. OAHAKO MO KapToauarpaMme Heib3si ONpeAeNuThb, Iie UMEHHO
pa3MelIeHO TO MM MHOE NMPOU3BOACTBO MM B KAKOM KOHKDPETHO ro-
poae noTpebsitoT 0OoJbllE BCEro 3JE€KTPOIHEPTUU, — BCE OTHECEHO K
paiioHY B LIeIOM. DTUM CIOCO0 KapToAUarpaMMbl NPUHLUMUIIUAIBHO OT-
JIMyaeTcsi OT crocoba 3HaUKOB. 3aTO0 JIerKo U MpeneabHO HarIsAHO MOXHO
CPaBHUTb MEXIY COOOM Liesibie pailoHbl UK 001aCTH.

4.16. KapTorpaMmsl

Croco6 kKapTorpamMMbl MCITONb3YIOT 1S MOKa3a OTHOCHTEJbHbIX
CTATUCTUYECKUX NMOKA3aTeIed M0 eAMHULIAM AIMUHUCTPATUBHO-TEPPU -
TOPUAJILHOTO JeJieHUsi. DTO BCeraa pacyeTHbIEe MOKA3aTeNn: CKaxXeM,
YUCJIO AETCKUX YYPEXIEHUI Ha ThICAYY XHUTeNlel, IHeproBoopyxXeH-
HOCTb CeJIbCKOTro xo3siiicTBa B pacyere Ha 100 ra o6pabaTbiBaeMbIX 3e-
MeéJlb, MPOLEHT JECOMOKPITOMN MJI011aAH Mo 061aCTAM U T.1. (puc. 4.16).
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Puc. 4.16. Kaptorpamma.

HMHorna kaprorpaMMbl CTPOSIT MO CETKE KBaApaTOB, BbIYMCIISIS Ta-
KMe MoKa3aTe/lu, KaK MIOTHOCTb HACEeJAeHUs], OBPaXXHOCTb, pacraxaH-
HOCTb M T.M., ISl KAXIOM siueiiku. DTo recbMma ¢opMaibHbIH NOAXO.
ECTb ¥ NpOTUBOIOJO0XHAsI TEHAEHLIUS, 3aK/1I04aI0LIAsICSl B TOM, YTOObI
MaKCMMAaJIbHO CHU3UTb (hopManu3m kaptorpammbl. B 3ToM ciyyae cra-
TUCTUYECKHME NTOKA3aTeNH, NOJyYeHHbIE N0 aAMUHUCTPATUBHLIM paiio-
HaM, OTHOCSIT TOJIbKO K apeajlaM MX J1eMCTBMTEbLHOIO pacrpocTpaHe-
HMSI, HAlpUMeEp MJIOTHOCTb HaceJieHWsl NOKa3blBAlOT TOJBLKO B OO0XH-
ThiX pailoHax, UCKJIOUUB 00Jl0Ta WM BbICOKOTOPbSI, a NMOKa3aTelu
CpenHeN YpOXXahHOCTH KYJbTYp AAIOT JIMIb B Npeaeax KOHTYpPOB 00-
pabaTbiBaeMbIX CEJIbCKOXO3SMCTBEHHBIX 3eMelib. B pe3ynbrare KapTor-
paMma TpaHC(hOPMUPYETCSI B KapTy CBOCOOpa3HbIX KOAUHEeCHGEeHHbIX
apeaaos. Takoit cnocob® Ha3bIBAIOT YMOYHEHHOU Kapmozpammou, Uiv
dazumempuvecKum cnocobom.

KaprorpaMmma Kak NnpaBujio UMEET WHMEPEAAbHYIO WlKaay, B KOTO-
pOii MHTEHCHMBHOCTb LIBETA WJIM IJIOTHOCTb LUTPUXOBKM 3aKOHOMEPHO
MEHSIIOTCSl COOTBETCTBEHHO HAPACTaHUIO WJIM YObIBAHMIO 3HAYEHUS Kap-
Torpacgupyemoro rnokasatesisi (cM. pasa. 4.17). MHorna kaprorpamMmmbl CTa-
HOBSATCSI MOXOXM Ha KapTbl KOJIMYECTBEHHOro (oHa € TOi, OAHAaKO,
pa3HULIEN, YTO KOJIMYECTBEHHbII (POH Bceraa oTHeceH K 00J1acTsM ec-
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Puc. 4.17. HenpepbIBHbIE 1IKAIbI 3HAYKOB.
a — abconoTHas; 6 — ycnoBHas.

TECTBEHHOTO PAaOHUPOBaHUSI, TOTIA KaK KapTorpaMMbl — K aiMUHH-
CTPAaTUBHBLIM pailOHaM MM sSiY€KaM F€OMETPUYECKON CEeTKH.

4.17. IIIKaJIhl YCIOBHBIX 3HAKOB

LLikanebl Ha KapTax — 370 rpadmyeckoe n3obpaxeHue nocneposa-
TENbHOCTHU M3MEHEHHs (HapacTaHus MM yObIBaHWA) KONMYECTBEHHbIX
XapaKTepPUCTHK O6BEKTOB, MX 3HAYUMOCTHU, MHTEHCUBHOCTH MK NAOT-
HOCTH.

Ha KapTax CO 3HaykKaMu, JOKAJIM30BAHHBIMU AHAarpaMMaMu M Ha
KapToauMarpamMMax MCIojib3ytoT abCOMOTHBIE U OTHOCHUTEJIbHbIE LUIKAJIb
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Puc. 4.18. CtyncHyarsi¢ LKaNbl 3HAYKOB.
a — abcontoTHas; 6 — ycjioBHas.

3HA4YKOB, YCTAHABJIMBAIOLLUME UX Pa3MEPbl B COOTBETCTBMU C BENMYM-
HaMU U300paxkaeMblx 00LEKTOB (MokaszaTeneit). B abcoaromuoix wxarax
pa3Mep 3Hauka MNpsiMO MPOMNOpPLUMOHANEH BEJIMYUHE M300pakaeMoro
obbekTa (puc. 4.17). Hanpumep, ecnn oouH KpyXOK M300paxaeT Ha
KapTe ropoja c HacejeHueM 25 ThIC. YeaoBeK, a Apyroi — 200 Tbic., TO
3TOT 3HAYOK AOJXEH ObiTh B BOCEMb pa3 00nbllie nepBoro. 3To oYeHb
HarjsiiHO, HO HeynoOHO Mpu OoNblIMX pa3dpocax 3HAYEHUM, HAMPU-
Mep 3Ha40K 4-MUJUIMOHHOTO roposa Ao/keH O6biTh B 160 pa3 6onblue
3HayKa 25-ThICSAYHOTO HACEJIEHHOrO MyHKTa, Takoi OrpOMHbII KPY>KOK
3aKpOET Ha KapTe CoceaHMe 3HaYKHU U HAAIMCH. Yca06Hble wmKatst OTpa-
XKalOT KOJAMYECTBEHHbIE Pa3Muusl B YCIOBHOA COU3MEPHUMOCTH: 3HAK
KpYyMnHOro ropona 6yner HaMHoro 6oJiblIe MajleHbKOIo, HO BCE Xe HE B
COTHM pas3.

N abCconoTHbIE U YCIOBHBIE LUKAJIbl 3HAYKOB MOTYT ObITh Henpe-
DObIGHBIMU V| cmyneryambimu (UHmepseatshbimu). B HenpepbiBHOM LKame
pa3Mep 3HaKa MEHSIETCS MJIaBHO B COOTBETCTBUM C U3MEHEHUEM KOJIU-
4eCTBEHHOTO Moka3sares oobekTa. CTyneHvarTas 1iKaia AaeT UHTepBa-
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Puc. 4.19. Hapacralowiue 3Ha4ku.

abl, Hanpumep 10—30, 3atem 30—100, 100—300 u 1.4. (puc. 4.18). [Ipu
3TOM CTYMEHW MOTYT ObITb ONMHAKOBBIMH (pagnomepran, pagrourniep-
6aabHan wKaaa) MO0 pa3HbIMU (HepagHoMepHas wkaaa). B npuseneH-
HOM npumepe UHTepBaibl paznuyHbl: 20, 70, 200 — 310 cTyneH4aras
HepaBHOMeEpHasl liKaja.

Bbibop cTyneHei M caMux pa3sMepoB 3HAKOB — CJIOXHAas 3aaauya.
Bo3MoxHb! (hopManbHble MOAXOAbI, CKaXeM, NMPUMEHEeHUe MHTepBa-
JIOB B apU(METHUYECKOIl UJIM reOMETPUYECKOM Nporpeccuu Inbo uc-
NoJIb30BaHUE PeanbHbIX MEPernanoB KOJIUUYECTBEHHBIX BEIMUMH KapTOr-
padupyemoro siBneHusi. B kapTorpaduu HET XECTKMX NMpaBui Boibopa
yycna rpagauuii B ukanax. CUuTaeTcs, YTO UMTATENb KapThl JIECKO pa3-
JIMYAET 1IEeCTb—BOCEMb Ipanaluif, 0OIHAKO MHOI0e 3aBUCUT OT rpadu-
YeCKUX 0COOEHHOCTell 3HAukoB, UX (OpMbI, LBETA, COOTHOLUEHUS C
(oHOM M T.M., a TaKXKe OT YCTAHOBUBIUMXCS Tpanuiimii. Bee, 4yTo cka3a-
HO O 3HA4Kax, BO MHOINOM CMNpaBeMIMBO ISl JIOKATU30BAHHBIX AUAr-
paMM, TOJIOC NBUXEHMUS, KapToaHarpaMmm. '

JInHaMuyeckue U3MEHEHUs 3HAYeHUit KapTorpagupyeMoro noka-
3aTesis MHOrIA MOKa3bIBalOT C MOMOLLBIO LKA HAPAcTaOLMX 3HAYKOB
(puc. 4.19). I'paduueckue pewieHUsi MOTYT ObITh pasHbiMU. Haubonee
APKO pOCT IMoKa3aTeneil nepenaioT JUHEHHble 3HAYKU, HO OHHU 3aHU-
MalT MHOro MecTa Ha Kapte, 60jee 3KOHOMHb! TUIOLIANHbIE U OCO-
6eHHO 00beMHble 3HAYKU, ONIHAKO 3PUTE/IbHO OHM MEHEE HaIISAHBI.

KoMnbloTepHble TEXHOJ0TMU 1103BOASIOT CTPOUTD Henpepoighbie (be-
3bIHMeEpEaAbHbIE) WKAAb!, KOTNA, HAaNPUMep, FYCTOTA IUTPUXOBKU Kap-
TOrpaMMbl NMPOMOPLUUOHATILHA BEIUUMHE KapTorpadhupyeMoro noxkasa-
tens (puc. 4.20). Do obecneynBaeT 6osee MIaBHbIE NEpexoibl U MOBbl-
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Puc. 4.20. besbittepBanbHas wkana.

LIAeT HArsAHOCTbh M300paKEHUsl, ONHAKO OMNpPEAeNsiTh Ha a3 MJIoT-
HOCTb LUTPMUXOBKM B KaXA0il TEPPUTOPHUANBHON siueiiKe M COMOCTaB-
NIATb ee C JIereHA0W NOBOJLHO 3aTPYAHUTENbLHO.

ILlsemogoie wraavt ONPCAENSIIOT UBET U OTTEHKM KPACOK, UCMOJIb-
3yeMbIX Ha KapTe Wil TOCJOHHOMN .OKpAaCKK M3O0JUHUIM, WISl KOAH4ye-
cTBeHHOro ¢oHa u kaptorpamm. [1pu nepenaue HapacTarOIUMX KOJUue-
CTBEHHbLIX NMPU3HAKOB MPUMEHSIOT LIKajbl BO3pacTalOLEid HaChlILLEH-
HocTu uBeta. [Ipu n3obpaxeHun penbeda Uit OKPACKU CTYMEHEH BLICOT
UCIONb3YIOT 0COObIE LIBETOBbIC eURCOMeErnpuxecKue uikatst, Hauay'i-
MM 006pa3oM npucnocobsieHHbIe s Nepeaadyu BbICOTbl U MOpdoJio-
MK penbeda Cylld U MOPCKOro JHa.

4.18. IMHAMUYECKIE 3HAKN

Co3snaHue KapTorpadhMuecKnuX KOMIbIOTEPHbIX aHUMALIMII NPHUBENO
K BHEJPEHUIO B MPAKTUKY OQUHAMUHMECKUX 2pauqecKux nepemeittsix.
WHaue ropopsi, Bce cTaTnyeckue rpadyuyeckue rnepeMeHHbie Npuodpe-
JIY ellie OHO BpeMeHHOoe u3MepeHue. AHMUMALIMKY NO3BOJSIOT H3MEHATh



96 Iasa V. Kapmoepaghuueckue cnocobut uzoopancenus @

dhopMy 1 pazmep 06BbEKTa, UBET U HACLIILICHHOCTb LIBETA, BHYTPCHHIOIO
CTPYKTYpY M caMo MojoXeHue 3Haka Ha Kapte. Haubonee yacto npu-
MEHSIOTCSI:

* nepemewienue 3HaKog 10 TOMO KAPTbl, MOKA3bLIBAIOUICE, HAIIPH-
Mep, ABMXEHHE JTUHUIA aTMOCHEPHBIX BPOHTOB Ha CUHLIOITIHEC-
KHX KapTax;

¢ deucerue CMPEAOK, YKA3bIBAIOLLEE HAMPABAEHHUs TPAHCITOPTHDLIX
MOTOKOB, MEPEHOCa BO3AYILIHbIX Macc M T.I.;

+ deuauposanue ygema, T.c. NOCTENEHHOE UIMCHCIIC WM JIAXKEe
nynbcalus OKPacku, BUOPUPOBaHME LBETA, HANpUMEp Mpi 1o-
Ka3e pacnpoCTPaHeHUs apeana UHMEKUMM WK DIMIAEMIN;

* Muzanue 31axoe, NPUBIEKAOLIECEe BHUMAHHE K KAKOMY-1HO0 Bax-
HOMY 0OBEKTY Ha KapTe, HanpuMep K HCTOYHUKY PAaHALLIOHHO-
ro 3arpsi3HeHUst OKpyXalollei cpeabl.

[MpoekTHpoBaHHMe AMHAMUYECKUX KapTorpaduyeckux obo3Haue-
HUIt — HoBast, ObICTPO pa3BuBaloLlasics obnacTs Kaprorpaduyeckoin
CEMMOTUKHM Ha CTbIKE C TEXHOJIOMSIMU KOMIIBIOTEPHOTO AM3aitHa (rnoa-
poGHee cM. pa3a. 14.6). 3aech MOXHO 0XHAATH MHOTHUX OPUTHHATBLHBIX
peweHunit. Hanpumep, Gonbliive BO3MOXHOCTH CYJIMT MCNONL30BAliMe
aHUMAUMOHHBLIX 3(p(PEeKTOB B COUETAHUM C TPEXMEPHOIt rpadukoil.
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N300paxkeHne peiabeda

5.1. O61me TpeboBaHMA

Penved — rnaBHblit 3neMeHT nanawadTta. OH onpeaensieT xapak-
TEp U KOHGUrypauulo ruaporpadguyeckoit cetu, pacnpeaeneHne pac-
TUTENLHOCTU M MOYBEHHOro NMOKPOBa, MUKPOKIUMAT U IKOJOrUyec-
KHE YCJIOBUSI, PacIioNioXeHUe AOpOr MU HaceNeHHBbIX MYHKTOB, — CJIO-
BOM, BCe OCOOEHHOCTHM MECTHOCTH. B penbede 3eMHO# NMOBEPXHOCTH
OTPAXAalOTCS reoJIoruuecKasi CTpykKTypa TEpPUTOPHUM U ee naseoreorpa-
(uueckas ucropus. B npouisioM, Aa ewle U ceityac, peabed) BO MHOTOM
onpenensieT TaKTUKY BeaeHHUs OoeBbix aeictBuil. JlobaBUM K 3TOMY,
4TO peibed MECTHOCTH MMEET pelialollee 3HauYeHUe MpU CebCKOXO-
351ACTBEHHOM OCBOEHUM TEPPUTOPUM, IPAXXNAHCKOM, JOPOXHOM, [MA-
POTEXHMYECKOM CTpOUTENLCTBE. OTCIOIa CTAHOBUTCS MOHATHBIM TO OCO-
60e BHMMaHUE, KOTOPOE BCEraa YAEAs/10Ch METOAAM M306pa>KCHI/Iﬂ pe-
apeda Ha KapTax.

Penbed 3eMHOI OBEpXHOCTH 00pa3yeT CIUIOLIHOE U B LIEJIOM I1J1aB-
HO M3MeHsIoLIeecs MoJjie BhICOT. UMeroTest U pe3kue U3MEHEHUS BbICOT:
00OpbIBbl, OBpPAry, YCTYIbl KY3CT U T.00. {15 n3obpaxeHnus penveda 1e-
Jlecoobpa3Hee BCEro MPUMEHSTh U30JMHUM U crnocob 3HAUKOB, a Ha
reoMopdoIOrMYecKUX KapTax — Criocobbl KayeCTBEHHOro ¢hoHa U apea-
noB. BMecTe ¢ TeM ecTb cneunduueckue TpedOBaHUsl, KOTOPbIM BCEraa
NoAYMHSETCS U300paxeHue pesbeda Ha THITCOMETPUUYECKUX KapTax:

* MempuxHocmb U300paxkeHus, obecneyrBaroLLas BO3MOXHOCTD [10-
JIy4YeHHUsI 110 KapTe abCONIOTHBIX BBICOT U NPEBbILIEHHUIA, XapaKkTe-
PUCTUK YIJIOB HaK/IOHA, PacCWleHEHHUS U Ap.;

* naacmuMHocmy U300paxXeHHs, T.€. HarfsdHas nepenaya HEpoB-
HocTeil penbeda, popMUpyoLLas Y YATATENS 3pUTENbHbIK 06pa3
MECTHOCTH;

* mopghoaozuneckoe coomeemcmeue U300paXKeHUsl, YTO MPOSIBIIS-
€TCS B CTPEMJIEHUU NMOAYEPKHYTb THUITOJOTHYECKHE 0COOEHHOCTH
¢opM penbeda, ero CTpyKTYpPHOCTD.

7 - 4886



98 [hasa V. Hzobpasxcenue peaveha @

Freiflart

&ﬂ:’m,’.:‘ ke

Puc. 5.1. ®parmeHT KapThl MopaBUM C NMEPCNEKTUBHBIM PUCYHKOM pelibeda
(XVII B.).

CTpemJieHHEe 10 BO3MOXHOCTH YY4€CTb 3TH 10CTATOYHO MPOTUBOPE-
YuBble TPEOOBAHUS MPOXOAUT Yepe3 BCIO UCTOPUIO Pa3BUTHS CITOCOO0OB
KaptorpadupoBanus penbeda. Ha pasHbix 3Tanax Ha MepBbld IUIaH
BBIXOAWIM 3aJayM CO3[JaHUsl MJIACTMYECKOro 0ObEMHOI0 WIM METPU-
YECKU TOYHOro u3obpaxeHus, 1M00 nmoayepkuBaHUsS MOPPOCTPYKTY-
pbI peabeda, MO0 COBMELUEHHMS 3TUX TpeOOBaHUI Ha ONHOW KapTe.

5.2. [lepcnieKTHMBHBIE M300paxKeHNA

Ha crapbix kaprax penbed M3ob6paxancsi cxeMaTUYeCKUM nepcnex-
MUGHBIM PUCYHKOM B BUAE OTNEbHbIX BO3BbILLIEHHOCTEH, XpebTOB, ro-
pok. Inst 6osblieit BbIPAa3UTENbHOCTU FOPKH MOKPHIBATMCh TEHSIMU —
3TOT CMOCO0 MHOIAA Ha3biBaJlu KapmuHHbIM u3obpaxcenuem penveda.
Jlnst Hero He TpeOOBaNOCh 3HAHMUS AOCOMIOTHBIX WJIM OTHOCHTENbHbBIX
BBICOT, KPYTU3HbI CKJIOHOB, a ObLIO JOCTAaTOYHO NHUILUb NepeaaTh 00-
lliee pacrnojioXeHHe BOIAOPA3[ACIOB, HAlpaBieHWE OCHOBHbLIX Ipsid U
xpe6ToB (puc. 5.1). Takoe M300paxkeHUe JOCTaTOYHO HATJISIAHO, HO, KO-
HEYHO, HU O KaKOH reOMeTPUYECKO TOUHOCTH HE MOXET ObITh U peyi.
KapTuHHbIe KapThl penbeda MHOTAA CO3ABAIMN XYNOXHUKU; M3BECTHA,
Harpumep, kapTta penbeda TockaHCKOro nobepexbs, HapUCOBAHHAs
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JleoHapao na BuHYM U 1IPEACTABIISIIOLLASI MECTHOCTb KaK Obl C BbICOTbI
NTUYbLEro MojeTa. B HacTosi1llee BpeMsi 3TOT CrOCO0 [TOUTH HE MPUMEHS -
€TCs1, €r0 MOXHO BCTPETUTDL JIMILL HA CTUIM30BAHHLIX UCTOPUYECCKHX
KapTax.

OnHako yepes /1Ba € JIMIIHMM BeKa KapTUHHbBIIA PUCYHOK MOJIy4ni
HoBoOe poxaeline. Ha coBpeMeHHBIX KapTax CTaju UCIONb30BaTh [epc-
NMEeKTUBHLIE CrocoObl M300paxeHust penbeda, paspadaTbiBaTh 0COObIC
KapTUHHbIE 3HaKH, HO YXe Ha reOMeTPpUUYECKH TOYHOI ocHOBe. HoBblI
crnoco® MnoJjiyuusl Ha3BaHue @u3auozpaguueckozo, OH HarpabjieH Ha
BLISIBIEHUE (PU3MOHOMHYECKUX yepT peabeda, ero Mopdonoruu
(puc. 5.2). ®usunorpaduyeckue KapTbl LIKPOKO MPUMEHSIOT IJIsI MOKA-
3a peabeda AHA OKEaHOB, MOBEPXHOCTH AAJNIEKHUX TJIAHET, UX UCMOJb-
3YIOT B TYPUCTCKUX OYKJIETaX U HEKOTOPBIX MOMYASIPHbIX U3aaHusx. Ta-
KHE KapTbl OTHIOAb HE MpeJHa3HaueHbl 1Sl MPOBEAECHUS 0 HUM U3Me-
peHUIt, HO OHU OYeHbL HArJSIAHbBI, MOXOXHU Ha OJOK-AMarpamMmbl WU
KPAaCOYHbIE XYNOXECTBEHHbIE TAHOPAMBbI.

TakoBa noyuuTeabHasi 3BOJIIOLMS CIIOCOOOB MEePCNEeKTHBHOIO U300-
paxeHus penbeda: OT NPUMUTUBHBLIX KAPTUHHBIX M300paXkeHUi, oc-
TaBLUUXCS B AAJIEKOM MPOILIIOM, K TOYHBIM COBPEMEHHBIM ¢U3HUOrpa-
buyecknM kapraM. DTO HaJISAHBIA MpUMep CTpeMIIeHUs KapTorpagoB
NoKa3aTb YMUTATENIO MJIACTUKY, 00BEMHOCTb, TPEXMEPHOCTb penibeda.

Puc. 5.2. IepecnekTuBHOe M300paxeHue ropHoro penbeda CeBepHoit Utanuu
(ro 3. Paiicy).
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Puc. 5.3. Ikanb! WITPUXOB KPYTH3HBI.
a — wkana WM. Jlemana; 6 — wkana [naBHoro wwra6a.

CosznaHne moaoOHBIX U300paxXeHHUd TpedyeT HEMaJIOro UCKYCCTBA, 3TO
BCEraa «lUTYy4YHbie» KapTorpapuyeckKue npou3BeneHUs.

5.3. Cnoco6sI IITPUXOB

CxemaTuuHble MepcreKTUBHbIe U300paxeHus penbeda eute B XVIII B.
nepecTaly yAOBJIETBOPSITh BOHCKA — OCHOBHBIX IMOTpeOUTENEH KapT.
M HeobxoauMo ObUIO MoJyyaTh Mo KapTaM TOYHOE NMPEACTAaBIEHUE O
nepeceyeHHOCTH MECTHOCTH U KPYTU3HE CKJIOHOB. XapakTep penbeda
onpenesisii MAaHEBPUPOBaHUE MEXOThbl, KABAJIEPUU U apTUILIEPUU. DTO
CTJI0 OCHOBHOM MPUYUHON MEPEX0/la K WKa1am ulmpuxoe KpymusHol.
[TpyHUMN NOCTPOEHMSA TAKUX LUKAJI IPOCT: HeM Kpy4e CKAOH, mem moAlie
U naomHee WMmpUxoeKda, Uto OTBEYAET UBMEHEHUIO OCBELLEHHOCTHU, ITPU
KOTOPO# KPYTble CKJIOHbBI Kak Gbl MOKPBITHI I1y6OKON TE€HbIO, a M0N0-
rme — MaKCMMaJlbHO OCBellleHbl (puc. 5.3).

BniepBbie LIKaNy LWUITPUXOB KPYTU3HBI co3aan B 1799 r. cakCOHCKU I
kaptorpad HoranH Jleman. OH nNpuHsA caeaylollee JONnyuleHue: OT-
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HOLIEHUE TEHH, T.€. TONLIMHLI WTpuxa T, K CBETy, T.c. K TPOMEXYTKY
mexay wrpuxamu C, BbIpaXalochb NMPOCTOM NMPONOpLIMUEei:

T/C = 0./ (45° — o),

rae oo — yroi HakiaoHa ckioHa. Lllkana JleMana cocrosiia M3 neBsaTH
CTYIEHel, Uil CKJIOHOB C yrinamu HakjioHa 0 — 5° oTHouleHue Wwupn-
Hbl LITPUXa K WHUpUHE npocBeTta coctasnsyio 0:9, 5 — 10° — 1:8 u 1.4.
Ha camoit BepxHe#t ctyneHu wkansl 40 — 45° 310 COOTHOUIEHME CO-
cTaBssiyio 8:1, a CKIIOHBI ¢ KPYTU3HOI 6osiee 45° MOKPbIBAIUCH CIJIOLI-
HbIM 4YepHbIM LiBeTOM. LLITpuxu pacnosiarasvch BAOJIb HaNpaBieHHs
CKATOB, M 3TO MPUIABAJI0 U300paXeHUIO penbeda OObLIYIO 1ACTHY-
HOCTb, XOPOLUO MOAYEPKMBAasi HEPOBHOCTH M Nneperndbl MNOBEPXHOCTH,
B OCOOEHHOCTH B TOPHOH MECTHOCTH.

B Poccuit npuMeHsInu HHbIE LLKAIbI, B KOTOPBIX O0nee neTanbHo Obuin
npopaboTaHbl CTYMEHU ISl MAIbIX YKIIOHOB (MeHee 15°): yBeJIM4eHo uuc-
JI0 rpajauuii, U3MeHeHa TOMNIUMHA LUTPUXOB M LUMPHUHA MPOMEXYTKOB
mexny HuMu. TakoBbl wikaia A. T1. BonoToBa u wikana [nasHoro wraba.
OcHOBHBIE pycCKUe Tonorpaduyeckue KapThbl, CO3AaHHbIE B CEPEAUHE U
koHue XIX B.: ogHOBepcTHas, TpexBepcTHasi, necsiruBepcTHasi EBpo-
neickoit Poccuu u crosepctHas Asuatckoit Poccuu, comepxar npe-
KpacHble 00pas3iibl MIPUMEHEHUS IITPUXOB KPYTH3HbI. [LITpUXK BbIMTO-
HSNMCh CNOCOOOM TPaBIOPBI, M 3TO NMpUAAET M300paxeHHi0 peabeda
0COOYI0 TOHKOCTb M XYIOXECTBEHHOCTb, KapThl AAIOT HATJISIAHBINA 06-
pa3 MECTHOCTU U CMOTPSATCSI KaK NMpoU3BeAeHUsI UCKYycCTBa (puc. 5.4).
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Puc. 5.4. Yactb ceMoutioro Tonorpaguyceckoro naaruera Caukr-IlerepOypr-
CKO#t ry6epHHHM, BbINMOJHCHHOIO B LUTPUXaX KPYTH3HBI.
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Puc. 5.5. Cxcma noctpoeHus IWTPUXOBOrO pucylika peabeda.

a — UCXOOHblE FOPU3OHTAIN U JMHUK CKATOB; 6 — pPACCTAHOBKA LUTPUXOB; 6 —
LUTPUXU KPYTU3HBI; & — TEHEBbIe LUTPUXH.

WHTepecHOo, YTO AJiss HAHECEHUS LUTPUMXOB Ha KapTe BHayalie npo-
BOAWIM FOPU3OHTAIU, OHU CIYXWIK KaHBOU Uil MOCTPOEHUST TUHUI
CKaToB, lajiee M0 HUM BbluepuMBaIU WITPpUXU. C OKOHYATEIBLHOFO PU-
CYyHKa BCIIOMOTaTeJbHble FTOPU3OHTAIN CHUMANM (puc. 5.5).

MHoit npuHUMN UCNONbL30BANU MPU U300pakKeHUU penbeda ¢ Mno-
MOLLDBIO MeHeabIX Wmpuxo8, KOTOPble HAHOCHUIU MO NMPUHLMNY GOKO-
Boro (kocoro) ocpelleHUsi. OObIYHO MpPEArnonarajoch, YT0 UCTOYHUK
CBeTa pa3MellleH B ceBepo-3anaiaHoM yray kaptbl. LITpuxu yepHoro
WIU KOPUYHEBOIO LIBETa HAKJIAaAblBIM TaK, YTOObI BBIIEIUTb OCBE-
LIEHHbIE U 3aTEHEHHbIE CKIIOHbI, MOAYEPKHYTb OCHOBHbIE (POPMBI pe-
aveda, neperubbl CKJIOHOB, pacujleHEHUE [1IOBEPXHOCTH.

Cnoco6bl 1ITPUXOB OYEHb XOPOLIO MEPEAAIOT IMJIACTUKY peibeda,
ero Mopdonoruto, Ho He NMO3BOJISIIOT ONPEAEIATh AOCONOTHBIE U OTHO-
cuUTesibHble BbICOTbl. KpoMe Toro, rpaBUpoBaHUe WU PUCOBKA LUTPU-
XOB BecbMa TPYAOEMKH, a MeyaTaHue KapT TpeOyeT BbICOKOI TeXHUKH
BocrpousBeneHus. BHenpeHue B kaprousnaHue GoTopenpoayKkiMoH-
HBIX MPOLIECCOB M IMJOCKO! Me4yaTy CUJbHO 3aTPYAHUIO BOCMpPOMU3BE-
JNeHWe LWITPUXOB, TOHKHE JUHUU NPH NeYaTH pa3faBiMBaIUCh, a TOJ-
CTble WITPUXU — CauBaUCh. Bee 310 3acTtaBuno kaprorpad)oB MCKaTh
Apyrue crioco6bl uzobpaxeHus penbeda.
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5.4. Topmn3oHTAIN

Topuszonmaau (uzozuncot) — aunuu pasnsix esicom. OHU NPEACTAB-
JISIOT CODOI MPOEKLUNU HA TJIOCKOCTh CJENOB ceuyeHust penbeda ypo-
BEHHBIMU MMOBEPXHOCTSAMM, MPOBENAEHHLIMU Y€PE3 3a4aHHDLI MHTEP-
BaJi, KOTOPbIit Ha3bIBACTCS @bicomot ceverus peaveda. [opy3oHTaANU —
OCHOBHOQ# crnoco® M3obpaxeHus peiabeda Ha COBPEMEHHBIX TOMOrpa-
dbunueckux, obuiereorpaduyeckux, GU3IMYECKUX, TMIICOMETPUYECKUX
Kaptax. OnNHO U3 BaXHbIX AOCTOMHCTB criocoba — ero BbICOKasi MET-
puYHOCTb. B n1060OM MecTe KapThl O TOPU3OHTAISIM MOXHO onpefe-
JIUTb aDCOJIIOTHYIO U OTHOCHUTENIbHYIO BHICOTBI TOUYEK, HOPMY U KPYTHU3HY
CKJIOHOB, paccyuTaTb MOp(HOMETPUUYECKHUE NOKA3ATENM BEPTUKATbHO-
TO U FOPU3OHTAILHOTO pacyneHeHus. bnaronapst ropM30HTANSIM KapThbl
penabeda CTanu LUEeHHbIM UCTOYHUKOM MHQoOpMauuu npu MopdomeT-
PUYECKUX OMpeneneHUsiX, CTATUCTUYECKUX pacyeTax, MareMaTuyec-
KOM MOJAEIMPOBAHUM, B YACTHOCTU MPU CO3AaHUMU UUGPOBBIX MOae-
Jieit penbeda.

KitoueBass npobnema u3o0paxeHHd penbeda rOpU3OHTAIAMU —
BbIOOD BBICOTbI cevueHus. i Tonorpaduueckmx KapT YCTaHOBEHbI CTaH-
JapTHblE CeYEeHHUs] B 3aBUCMMOCTM OT MacluTaba KapThl M XapakTepa
n3obpaxaeMoit repputopuu (Taba. 5.1).

Tabauua 5.1

BbicoTa ceuenus peabeda (B MeTpax)
HAa POCCHACKHX TonorpaduyecKux Kaprax

i Macwmatdor kapm
Teppumopuu

1:10 000 | 1:25 000 |1:50 000 | 1:100 000| 1:200 000| 1:500 000

[TnockopaBiHMHHbBIC OT- 2.5 2,5 10 20 20 50
KpbIThle
[TnockopaBHUHHbIE 3a- 5 5 10 20 20 50

JieceHHble, paBHUHHbIE
nepeceyelHble, XOAMH-
CThIC, a TaKXC Mecya-
HbIC MYCTBIHU

[Mpearopiibie U ropiivie 5 5 10 20 40 100
Boicokoropiibie — 10 20 40 40 100
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Puc. 5.6. Bapuantbl wikan ccucHus penbcda ¢ pasnMuHbIMU MHTCPBaNaMM.

B Tex cnyyasix, Koraa c oMollblo TOPM30HTalleil OCHOBHOTO ceye-
HMSl HE yaaeTcsi MoKa3aTh Kakue-nnbo CylUeCTBEHHbIE AETAIU pejibe-
¢»a, NPMMEHSIIOT JONIONHUTESIbHBIE noAy20pu3ormaau. VIx npoBoIsiT yepes
MOJIOBUHY BBICOTbI NMPUHATOro ceyeHus peabeda. Hanpumep, Ha nioc-
Koi noepxHocTH [Ipukacnuiickoit HU3MEHHOCTH MOJTYTOPUIOHTAISIMHU
NOKa3bIBAlOT MHOrOYMCEHHbIE HEBBICOKME COJsIHblE Kynona. MHorna
ObIBAIOT HENOCTATOYHb! U MOJNYFOPU3OHTAIU, TOTAA BBOIAT 6cnomoza-
meabHble 20puU30HMAnu C POU3BONbHO BbIOPaHHOI BHICOTOM CEYCHMS.

Ha menkomaciutabHbIX PU3MYECKHUX U TUICOMETPUUECKUX KapTax,
OXBaTbIBAIOLLMX OOILKMPHbIE TEPPUTOPUH, CEYEHUE peibeda MOXET ObITh
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MepeMEHHbIM JUISL PA3JIMMHBIX PANOHOB: HU3MEHHOCTEH, BO3BbILLEH-
HOCTe M BbicoKkoropuii. Hanpumep, Ha oaHo# U3 ayyuinx ['Mncomer-
puueckoit kapre CCCP macwraba 1:2 500 000 ons cylud NpHHSTBI
TaKHUe MHTepBanbl ceueHus penbeda: ot 0 0o 300 M yepe3 50 M, ot 300
no 600 m — yepe3 100 M, ot 600 no 750 M — yepe3 150 M, nanee no
BbicoTbl 4500 M — uepe3 250 M, g0 6000 M — 4epe3 500 M M BbILLE —
yepe3 1000 m. Tlpu BbIOOpe LKAl ceYeHUS BCEraa YYMTbIBAIOT, UTO
ropusoHTans 200 M CYXUT rpaHULEed HU3MEHHOCTE! M BO3BbILLEHHO-
cteid, ropusonTtanb 1000 M (MHoraa 750 M) — rpaHulEel CpeaHEBbICOT-
HbLIX rop, a ropu3oHTans 2000 M — pyGexXoM BBICOKMX FOp U Haropuii.
ITpumepbl Hauboee yNIOTPeOUTENbHbIX LLKAJ CeueHUsl peabeda, npu-
MEHsIEMbIX Ha MenKoMaclTaOHbix KapTax Poccuu, npeiacrtaBieHbl Ha
puc. 5.6. Bce OHM HMEIOT NIEpeEMEHHOE CEYeHME, HO HEKOTOpbIe pyoek
COXPaHSIOTCS B JII0ObIX BapuMaHTax, 3TO, HanpuMep, ropusonTanu 200,
1000, 2000, 3000 1 5000 m.

[ns n3obpaxenus penbedha MOPCKOTO AHA UCTIONL3YIOT U300amot —
M30JIMHKU paBHbIX [IYOMH. Ha MenkoMaclTabHbIX TMITICOMETPUUYECKHUX
KapTax OHM TaKXe MMEIOT MepeMEeHHOe CeyeHue, HAMPUMMEp Ha Lie/ib-
¢e (mo rnyoun 200 M) — 50 M, Ha KOHTMHEHTAJIbHOM CKJIOHE (10
rny6uH 2500 M) — 100 u 250, a B npeaenax riy0OKOBOAHBIX PABHUH U
BnaguH — 500, a motoM 1000 M.

5.5. InncoMerpmuyecKmne IKajlbl

Ins npunaHus penbedy B ropU3OHTANSAX OObLIEH YNTAEMOCTH U
BbIPA3UTEIbHOCTH MPUMEHSIOT LIBETOBbIE LUKAJIbI, Ha3blBaeMble WKA-
aamu euncomenipuyeckoii okpacku. OHU MOTYT ObITb ONHOLIBETHBIMHU
C U3MEHAIOIMMHMCS CBETOTOM W HACBILIEHHOCTBIO LBETA MO0 MHO-
FOUBETHBIMU C H3MEHEHHUEM 11BETA, €r0 CBETNOThl M HACHIUEHHOCTH.
CylUuecTBYeT HECKOJIbKO NPUHLMIIOB MOCTPOEHUS LBETOBLIX PSAOB Ta-
KUX LUK,

* JamemHAIOWHECA WKAAbL CIMPOAMCA NO NPUHUUNY <«HeM 6blule,
mem memHee», B HUX HACBIILEHHOCTh MOCAOMHON OKPACKM BO3-
pacTaeT ¢ BbICOTO# OT 6J1eAHO-3€/IEHOrO 10 TEMHO-3€JIEHOrO LBETa
IUIS1 HU3MEHHOCTE!N U OT XXeNTO-KOPHYHEBOr0 10 TEMHO-KOpHY-
HEBOTrO LiBeTa — ISt TOPHbIX paiioHOB. Takue 1IKabl JIOMMYHBI,
TaK Kak JAlOT TpecTaB/lieHUe O HapacTaHMH BbICOTbl U KPYTHU3-
Hbl CKJIOHOB, OAHAKO OeAHbl MO KOJIOPUTY U HEAOCTATOYHO Mna-
CTHYHBI.
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* Oceemasrouwuecs WKaibl CPOAMCA N0 NPUHUUNY <«HeM Gblule, Mem
ceemaee», B HYX MPOUCXOAUT [epexon OT CepblX U TEMHO-OJUB-
KOBBIX TOHOB HU3MEHHOCTEM K CBET/1I0-KEJIThIM BbICOKOTOPhSIM 1
NnouTH OeJibIM BepLUMHAM. DTH LIIKaNbl OYeHb BbIPA3UTENbHBI, TOPbI
KaXyTCsi OCBELUEHHBIMM COJIHLIEM, YTO MpuUAaeT penbedy niac-
TUKY. X yacTo ucnosb3yioT 1uisi mokasa penseda Anbm, [lamupa,
TsHb-1aHs n apyrux BbICOKOrOpHbIX TeppuTopuii. Heyno6ctBo,
OJIHAKO, COCTOUT B TOM, YTO 3aTEMHEHLI HU3MEHHOCTH, rae 00bIY-
HO COCpenoTOYeHa OCHOBHAsI Harpy3ka KapThl: peKM, HaceleH-
HBIE MYHKTLl, A1OPOrU U Ap. .

¢ Illkaavt 6o3pacmarouieti HACLIUEHHOCIU U MENAOMbL MOHA VIC-
MOAB3YIOT CJIEAYIOLYIO MOC/AEA0BaTENBHOCTb LIBETOB: CEPO-3€e-
HbIiA, 3€JIEHBIN, XENTHIT, XEJTO-OpaHXEBBI, OPAHXEBbIHI, Kpac-
Hblit. B 3TOM ciyyae ropbl BbITISIAAT SIPKO, @ HU3MEHHOCTHU KakK
Obl yaajieHbl ¥ LUBET WX CJIerka MpuriyilieH — 3TUM JOCTUraeTcs
XOPOLUMiA rIacTU4YeCcKUit 3 GeKT U pa3nuyUMOCTh BbICOTHbBIX CTY-
neHei. Takue wIKanbl NpUMEHEHbl Ha MHOTMX KapTrax Athaca
Mupa, Ha nyvwuux runcomeTpuueckux kaprax CCCP u Poccuu.

Bbamumempuueckue wrxarst MeHee pasHOOOpa3Hb!, OTTEHKM CBET-
JIO-roiyboro 1BeTa Ha MeNKOBOAbSIX CMEHSIOTCSl Cepo-ronyoniMu, 3a-
TeM CHUHe-(PUONETOBbIMU U TEMHO-CUHUMU. B uenomM c rnybuHoi 3a-
TEMHEHHE LIKaJIbl BCEra yCUIMBAeTCs.

OaHouBeTHbIE LIKaTbl OOBIYHO cOAEpXaT MSATb—LUECTb, 3 MHOIO-
LBETHble — A0 16 cTymeHeit nocnoitHoit okpacku. CtyneHH penbeda
CYLIM U MOPCKOTO AHA OOBbIYHO COCAMHSIIOT B ONHY LUKaJY.

5.6. YcioBHbIEe 0603HaueHNs peiibeda

Jlna rnokasa anemMeHTOB U GOpM peabeda, He BbIpaxalolIUXcst
TOPU3OHTAIAMHU, IPUMEHSIIOT YCJIOBHbIE 3HAKK. OOLIYHO 3TO CBS3aHO C
HapyllleHWeM TJIABHOCTU MOBEPXHOCTU. TaKOBbI OOPbLIBbI, CKANUCTbiE
rpebHU, r1yOOKHeE YyiUesbsi, OOpPbIBUCTbIE CTEHKM OBPAroB, Y3KUeE Mpo-
MOWHbI U Apyrue GopMbl eCTECTBEHHOTO pesibeda (puc. 5.7). B atux cny-
Yasix UCMOJb3YIOT CTAHAAPTHbIE 3HAKM KOPUYHEBOrO LBETAa, KOTOPbIE
XOPOLLUO COYETAIOTCs € TOpU3oHTaNsiMU. Ecnu xxe Heobxoammo u3obpa-
3UTb UCKYCCTBEHHble GOpMbl penbeda, BOSHUKLIME B PE3Y/bTaTe TeX-
HOTEHHbIX BO3ACHCTBUI, HAaNpUMeEp YCTYbl KapbepPOB, KaHaBbl, HAChl-
MU, TEPPUKOHDLI U T.M., TO MPUMEHSIOT 3HAYKM YEPHOIO LIBeTa.
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Puc. 5.7. U306paxcHuc ckanucToro peabeda BLICOKOropbsi Ha Tornorpaduyec-
KOH KapTe.

Ha reomopdonornueckux kaprax st M300paxeHusi Gopm penbe-
¢a nprUMeHsSIOT 3HaKM apeanoB. Tak MOKa3bIBAIOT pacnpocTpaHeHUe
KapCTOBbIX MELIEP, COSTHBIX KYNOJIOB ¥ OYrpoB NMyyeHUs, MOAUTOHAJIb-
Horo penbeda, 6apxaHOB U IPSIIOBLIX MECKOB M APYTMX MOAOOHLIX (DOpM.
A Ha oporpaduueckux KapTax, [1aBHOE COAepXaHUE KOTOPbIX COCTaB-
JISIIOT CTPYKTYPHbIC 3JIEMEHTHI pefibeda Cyld U JHA OKEAHOB, LIMPOKO
MCMONL3YIOT JIMHEeMHbIe 3HAKKU IS MOKa3a XpeOToB, YCTYIMOB, BIIAAUH,
KOTJIOBUH, IMOABOAHBIX XeJI000B, KAHbOHOB U [p.

5.7. CBeTOTEHEeBasA IJIACTHKA

Haubonbuiyto BbIpa3suTeNbHOCTb U300paKeHUIO MPUAAIOT CMOCO-
Obl TEHEBOI MnacTuku, Koraa popmbl peabeda Kak Obl MOKpbIBAKOTCS
TeHsIMU. OAUH M3 TAaKUX NIPUEMOB — TeHEBbIE LUTPUXK — ObLI pacCMOT-
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Puc. 5.8. OTMmbiBKa penbeda npu ceBepo-3anaaHoM OCBELICHUH.

peH Bbilre (cM. pasf. 5.3). ITo3nHee Ha cMeHY eMy npuiuen 6onee mpo-
CTOi1 cnoco6 ommbieku, T.€. CO3IAHUE NNOJYTOHOBOIO U300paKeHUs NpU
3alaHHOM OCBeLUeHUU MeCTHOCTU. Hanbosbluyio BbIpasUTeIbHOCTb U
00BEMHOCTbD JAIOT CIIOCOOB! CBETOTEHEBOM TUIACTUKM, KOTOpas obecrie-
YuBaeT IUIABHBLIN IMepexon OT CBETIOro K TeMHoMy. UepHasi (cepas)
WJIM KOpUYHEBasi aKBapesibHasi Kpacka HAHOCUTCS Ha 3aTEHEHHbIe CKJIO-
Hbl M pPa3MbIBaeTCs KUCTbIO TaK, UTOObI Ha KPYTbIX CKJIOHAaX TEHHU Jie-
>KaJlM rylue, a NoJiorue — BeINIsiAeNu cBetiee. B kaprorpaduu ucnosns-
3YIOTCSl TPU BapyaHTa OTMbIBKH:

* ommoleéxa npu 60x06om (KOCOM) oceeuseRuu, YALIE BCErO TpU ce-
Bepo-3aMaJHOM, KOr[a CBET MajaeT Kak Obl U3 JIEBOr0 BEPXHETO
yrna KapThl, OCBelllas 3amaJHble YU CEBEpPO-3alajHble CKJIOHb! U
3aTeHsisl BOCTOYHbIE U IOTO-BOCTOYHBIE (pUC. 5.8);

* omMmbléKa npu omeecHom (3eHUMAAbHOM) OceelieHuU, IPYU KOTO-
pOM CBET MajaeT CBepXy, U BEPLUMHBI FOp OKAa3blBAIOTCSl OCBe-
LUEHHbIMH, @ MOHMXEHUSI — 3aTEHEHHBIMMU;

* ommbiéKa npu KOMOUHUPOGAHHOM OcCEewlenuu, coyetaouias 3¢-
(ekThl OOKOBOro M OTBECHOTO OCBELUEHMSA, OHA NPUTOAHA AJIS
HaHeCeHUs TeHei Ha CKJIOHBI JII000H OPUEHTUPOBKH, 3TOT XyI0-
JKE€CTBEHHbII MpHUeM JaeT HaAWIYYLUUi NIacTH4ecKuit apdexr.

OTMBIBKa MCIOJIb3YETCS KaK OCHOBHOM croco6 u3obpaxeHus pe-
nbeda Ha HEKOTOPBIX METKOMAacCIUTaOHbIX obluereorpaduyeckux Kap-
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Puc. 5.9. ITonyTroitoBoe n306paxeHue u cro pacTpoBasi CTpyKTypa.

Tax, HO Yalile JIEFKYI0 Cepyio OTMbIBKY HAHOCSIT B JOMOJNHEHHUE K TOpH-
30HTASIM U MHOTOLIBETHOM MMIICOMETPUYECKOI OKpacke. DTUM obec-
NEeYUBAIOTCS MAaKCUMasbHAash MJACTUYHOCTb M BBICOKHE ICTETUYECKUE
KauecTBa U300paxeHHsl.

Jonroe BpeMsi nnacTuyeckuit apdekT OTMbIBKU B peluarouein cre-
NEeHU 3aBUCENl OT XYAOXECTBEHHbIX HaBBIKOB KapTorpada, BbllOJHe-
HHUEe OTMBIBKM PacCMaTpHUBAIIOCh Kak MCKyccTBO. Ho okasanoch, uto
3TOT XYAOXECTBEHHbBIN MPUEM JIerko NMoanaeTcsl aBToMaTu3aumu. Ana-
Aumudeckana (aemomamuyeckas) ommol6Ka BBITIONHSIETCS HA OCHOBE
noapo6Hoit uudposoit Monenu penbeda. s Bcex aeMeHTapHbIX KBaa-
pPaTHbBIX AYEEeK aBTOMAaTUYECKM PACCUYUTHIBAIOTCS YIJIbl HAKJIOHA, U B
COOTBETCTBUM C HUMU HAHOCHUTCSt pACTP — TOUYKU pa3sHOM BEUYUHBI,
Jaolue B COBOKYMHOCTH 3¢ deKT TeHU. TakuM obpa3oM, COBOKYII-
HOCTb PacTPOBbIX TOYEK CO3[ACT BIleYAT/IIEHUE MOJYTOHOBOIO U300pa-
XeHust (puc. 5.9). AHaTMTHYECKast OTMbIBKA LLIMPOKO UCMOJb3YETCs MpU
KOMIbIOTEPHOM KapTorpadupoBaHuM, OHa OOJafaeT BBICOKUMH Xy-
NOXECTBEHHbIMM KayeCTBaMH ¥ TOYHOCTLIO.

B nocnenHue rofabl aHAIMTUUECKYIO OTMbIBKY MHOIA TIOJY4al0T Ha
OCHOBE KOCMMUYECKUX PalMONOKALMOHHBIX CbeMOK OOKOBOro o63opa.
Paauonokauysi HaKJIOHHbIM J1YYOM MPEeKPacHO MOAYEPKHBAET TEHIMU
BCE HEPOBHOCTH MECTHOCTH, OCOOEHHO MpPHU CUJILHOIMEPECEYEHHOM pe-
nbede. KocMuyeckue CHUMKU C TEHSIMM MCMOJIb3YIOT I CO3MaHUS
(oTokapr.

K npuemMaM TeHeBO# M1aCTUKK OTHOCUTCS Takke ghomopeasved. [ns
3TOro BHayaJjie M3roTOBJIAETCSA MJIACTUKOBAsSI UM TMIICOBAsi MOLENb pe-
nbea MECTHOCTHU, KOoTopas 3aTeM doTtorpadupyercss npu 60KOBOM
ocBellleHUH. Ha cHUMKe nojiyyaeTcsi BMOJIHE HaTypajdbHOE pacnpene-
JleHHWe TeHel, OHO M BOCMPOMU3BOAMTCS NP neyatu KapThl. Yacto
¢oTopenbed UCIMONB3YIOT B aTjlacax Kak MOMIOXKY K TEMaTUYECKUM
KapTaM.
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5.8. OcBellI€eHHEIE TOPM3OHTAIN

Kak Ob1710 cKa3aHo Bbilue, U3o0paxeHue pesibeda ropu3oHTUISIMU
obnanaet Haubonbliei METPUYHOCTbIO, HO MPOUTPLIBAET APYTUM CIO-
cobaM B OTHOLIEHUH TuiacTUMHOCTH. [ToaTomy KapTorpadhb! Bcerna cTpe-
MUJIUCh YCUJIUTDb BbIPa3uUTeNbHOCTL TOPU3OHTANE, BBOAS NOMOJHUTEIb-
HOe OOKOBOE «OCBELLEHUEY.

OauH U3 NPUEMOB 3aKJII0YaeTCs
B YTOJILLEHUU TOPU3OHTANENR HA
3aT€HEHHBIX CKJIOHAX U YTOHYEe-
HUM KX HA OCBELIEHHbIX, YTO
BOCNpPOM3BOAHUT 3 GEKT pacnpe-
nenenus ceeta U TeHu (puc. 5.10).
Takve ropu3oHTaIKM C paBHbLIM
MPaBOM MOTYT Ha3bIBaThCS «OC-
BEUIEHHBIMU» U «3aTEHEHHbBIMU».
OnHMM U3 MepBbIX 3TOT MpPUEM
NPUMEHMUJI UHXKEHEep-TeHepan
pycckoit apmuu 3. K. Totneben,
PYKOBOAUBUIWIT WHXEHEPHBIMU
paboramu npu obopoHe CeBac-
tonoss B 1854—1855 rr. Cocras-
JleHHas uM KapTta CeBacToIoJIb-
CKOi1 OyXTbl B OCBELIEHHBIX r0-
PU3OHTANSIX — IMpPEeKpacHbIi
obpa3eu kaptorpaguyeckoro
Puc 5.10. Ocseuiettbic (3aTCHEHHbIE) MCKYCCTBa.

FOPU3OHTAH. [lo3nHee cranmu MpUMEHSITb
rneyatb rOpu3oHTaNeh B NBE

KpacKu: 6e10i1 Ha OCBeILleHHbIX CKJIOHAX U YEPHOM — Ha 3aTEHEHHBIX,
IJIaBHO MEHSs1 MIPU 3TOM TOJILIMHY JIMHUI MpU repexone OT CBeTa K
TeHU. B HacTosliee BpeMst 3TOT Croco0 3aBOEBAs LLIMPOKYIO MOMYJISIp-
HOCTb NIPU CO3AaHMU reHepalibHbIX 6aTMMeTpUYecKux KapT. Yacro ero
Ha3bIBalOT cnocobom Tanaxa no UMeHU siMoHckoro kaptorpada Mcupo
TaHaka, BriepBble MPUMEHUBLIETO €ro ISl KaprorpadUpoBaHus pesib-
eda nHa Tuxoro okeaHa. CyTb COCTOUT B TOM, UTO HA CBETJIO-TONyOOM
¢oHe ocBelleHHasA YacTb M300aT neyartaercss GesnbIM LBETOM, a 3aTe-
HeHHasi — TeMHO-CMHUM. [IpM ynayHoM BbIOOpE BBICOTBI CEYEHUS pe-
Jibe) MOPCKOTO JHA BBLICJSAMT BbINYKIO U 3GdEKTHO, KapTa JIerko
YMTaAETCA U MpeKpacHo nepenaer MOopdOJOrMio MOABOAHBIX XpeOTOB,
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Puc. 5.11. ®parmcHT KapThl pesbeda MeCTHOCTH (a) ¥ 610K-aMarpaMMa Toro
KC YUACTKa B ropu3olTasx (6), COCTABIACHHAs HAa ABTOMAaTHYCCKOM rpa-
¢onocrpouTtene.

XeJ000B, By/JIKaHOB M Apyrux ¢popMm. OcBelueHHble U300aThl TPUMEHS -
IOT Ha COBpeMEHHbIX reHepajbHbIX KapTax MUpOBOro okeaHa.

5.9. biOK-ayMarpaMMel

baok-duazpammet penveda — 3TO TpeXMepHbBIE MJIOCKUE PUCYHKH,
nepenarouIme riaCTUKy 3eMHOM MOBEPXHOCTU. OOLIYHO OHM COBMeELLA-
I0TCSI C MPOAOJbHBIMU U MOMEPEYHbIMU pa3pe3aMU, KOTOPbIE€ MOKa3bl-
BalOT BHYTPEHHEE Ieoyloro-reoMop@osornyeckoe CTpOeHUE TEPPUTO-
puu (cM. pasa. 1.5). brok-auMarpaMMbl CTPOSIT [0 OCOOBLIM 3aKOHAM reo-
METPUUYECKON MepCrneKTUBbI, COMPOBOXAAas PUCYHOK MOCIOHHOM
pacKpackoil MM OTMBIBKOI IU1SI AOCTUXEHUsSi HauboJblueid Bblpa3u-
TenbHOCTH. COBPEMEHHbIE KOMIBIOTEPHLIE TEXHONOTMU MO3BOMSIIOT CpaB-
HUTEJIbHO JIEFKO MMOJ1y4yaTh TPEXMEPHble BjI0K-aMarpaMMHble H306pa-
XEHMSI Ha JUCIUIee U MPOBOAMTb C HUMM Pa3iuyHbie NpeoOpa3oBaHuUS.
DNeKTpOHHbIE OI0K-AMAarpaMMel peiabeda rnonyyaior B BUIe Nnepcrek-
TUBHO CMELLEHHbIX ropu3oHTaNeit (puc. 5.11) nubo Kak cuctemy nepe-
cekarouuxcs npodueit (puc. 5.12). biok-amMarpaMmmsl ¢ TOpU3OHTANSA~
MU yooOHbI B TOM OTHOLUEHMM, YTO MO HUM, KaK MO KapTaM, JIETKO
onpeaensTb abCONOTHbIE U OTHOCUTE/IbHbIE BLICOTbI, YKJIOHBI, HA HUX
MOXHO HAaHOCHUTb IONOJHUTENbHYIO Harpy3Ky, HalpuMMep Moy4Bbl, pac-
TUTENbHbIA MOKPOB U T.II.
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Puc. 5.12. CerouHas 610Kk-aMarpaMma, rmocTpoeiitas rno undpoBoit Moaeiu B
BUJC B3aMMHO MepeceKaoumxcsi npoduieii.

5.10. BEICOTHBIE€ OTMETKM

BbICOTHbIE OTMETKH — 3TO UMdPLI, NOMmellaeMble Ha KapTax
BO3ne TOYEK M YKa3blBatowme ux abCoOMOTHYIO unM OTHOCUTENb-
HYIO BbICOTY MnK ray6uHy.

C NoMolbIO BBICOTHBIX OTMETOK NOKAa3bIBAIOT 0CO00 BaXKHbIE (KO-
MaHAHbIE) WU XapaKTepHbI€ BbICOThI, HAMPUMEP BEepPLIUHBI I'Op, XOJ-
MOB, BbICOThI NEpPEBaIOB, OOPHIBOB M YCTYMOB, HACbIME M KYPraHOB.
OHu obsieryaroT YTeHME KapTbl U MOHUMaHUE XapakTepa penbeda.

Ha MOpcKUX HaBUTraUMOHHbIX KapTax ommemxu 24y0ur 4acto co-
CTaBJIAIOT IMIaBHBIA crioco6 M300paxeHus noasoaHoro peabeda. Ot-
METKH MPOCTABJISIIOT TOYHO B MECTax [IPOMEPOB, TEM CAMbIM MoOAYEp-
KMBasi UX TUIOTHOCTb M AETANbHOCTb M3YYEHHOCTH MOPCKOro 1Ha
(puc. 5.13). Tpu nocTaTOYHO AETANbHOI CETU NPOMEPOB Ha HABUTAIIU -
OHHbI€ KapThl HAHOCAT €ellle U 1300aThl.

5.11. IIndpoBrie MOaenn peabeda

ABTOMaTHU3aUMA KapTorpagupoBaHUs NMPUBENA K CO3AAHUIO M 110-
BCEMECTHOMY MCIT0JIb30BaHUIO Kuppoasix modeaeli peavedpa (LIMP).
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Puc. 5.13. @parMeHT MOPCKOM HABMIaUMOHIION KapThl C OTMETKAMM TAYOMH.

LLMP — coBokynHoCTb (maccus, hain) BbICOTHbIX OTMETOK Z,
B3ATbIX B Y3nax HEKOTOPOMK ceTh Todek ¢ KooppuHatamu X, Y u
3aKOAMPOBAaHHLIX B YHCNOBON popme.

Pasnnuator yerbipe cnioco6a nocrpoeHus LIMP;

* MOJlyyeHHE BLICOTHbLIX OTMETOK B Y3JTaX pETYAsIpHOIi CETKH, B Bep-
LIMHAX KBaJpaTOB UM MPSIMOYrONIbHUKOB — CO3JaHME MATPULIDI
BBICOT;

¢ HeperynsipHoe (MM ciydaiiHoe) pa3MellleHHe BBICOTHBIX OTMe-
TOK B y3/1aX NMPOU3BOJILHON TPEYroJibHOI CCTH — TakKHe JaHHble
OOBIYHO MONYYAIOT MPU ChEMKAX HA MECTHOCTH;

¢ pa3MeLUEHHUE BBICOTHbIX OTMETOK BIOJb FOPU3OHTANEH UM M30-
0ar c onpeneneHHLIM 1lIaroM, T.e. LUdpoBaHUEe 3TUX U3OIUHUIA
o KapTe;

¢ MOJlyYeHHMe BbICOTHBIX OTMETOK B TOUKAX MepeceyeHrs TOpU30OH-
TaJiei CO CTPYKTYPHBLIMU JIMHUSIMU penibeha — OCIMU BOAOpPA3-
NIeJIOB, TajlbBEraMu U p., YTO Aa€T BO3MOXHOCTb Haubosiee Tou-
‘HO 3ahukcupoBaTh Mopdosoruo penbeda.

LIMP — ocHoBa koMmmnbloTepHoro kaprorpaduposanusi. OHM no-
3BOJISIIOT BOCCTAHAB/IMBATh (BU3yaIM3UPOBATh) pejibed) B ropu3oHTa-
JISIX C MOMOILLbBIO MpOLEAYpP MHTEPMOAALUMUM, IKCTPANoOisiLLMK UM all-

84886
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npokcumaiimu. Ha ocHose LIMP BbIMoaHsi10T pa3HOoOGpa3Hbie pacyeThl
1 MpeoOpa3oBaHMsi, AaBTOMATUUYECKU CTPOSIT ITPOU3BOAHDBIE MOpdOMET-
puyecKHre KapTbl: YKJIOHOB U 3KCMO3ULMIA CKIOHOB, pacyaeHeHUsl, 30H
BUAMMOCTH/HEBUAMMOCTU U Ap. B aBroMaTHUeCKOM pexume MOXHO
BOCCTAHaBAMBATBL TAbBErM PEK U BCIO 3pO3MOHHYIO ceTh. Kpome Toro,
LIMP cnyxat anst noctpoeHust 6JI0K-auarpaMM, NaHOpaM U MHbIX TPeX-
MEPHBIX M300paxeHui penbeda, B TOM UMClie AMHAMUYECKHUX MOJe-
Neit, BpallaolMxesi Ha 3KpaHe koMnbioTepa. detanbHbie LIMP no3so-
JIIIOT BBIMOJIHATh AHAJTMTUYECKYIO OTMBIBKY penbed)a npu 3agaHHOM
ocBellieHUK (cM. pasa. 5.6).

WMHoraa roBopsT 0 TOM, YTO Ha ocHoBe LIMP nonyvator yughpossie
Kapmot peavega, T.¢. LUPPOBbIE MOJENHN TOPU3OHTANIEH C TOYHOCThIO U
CTEMEHDLIO reHepaIN3al My, COOTBETCTBYIOLLMMU 3aJaHHOMY MacluTaby.
OnHaKo 3TO HE COBCEM TOYHO, MOCKONLKY MG POBbIE KAPThl HE SIBJSI-
I0TCS1 KapTaMU B TIOJIHOM CMBICTIe cioBa (cM. pa3a. 1.5). Ha camom nene
peyb MAET O KOMIIbIOTEPHBIX (MEKTPOHHBIX) KapTax, MOJy4YeHHbIX
NOCPENCTBOM BU3yaU3alUU HU(PPOBLIX MOACEIA.
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Hannmcnm

Ha reorpamiecKnx Kaprax

6.1. Buapl Hagnucen

KpoMe yclIoBHbBIX 3HAaKOB Ha KapTaX NMPUCYTCTBYIOT pa3jMyHbIe Hall-
nucu. OHU COCTABJISIIOT BaXKHbIA 3JIEMEHT COlEPKAHMS, TIOSICHSAIOT U300-
paxkeHHble O0BEKThI, YKA3bIBAIOT UX KAYECTBEHHbIE U KOJIUYECTBEHHbIE
XapaKTEPUCTMKH, CIYXaT 15 IMOJyYeHUs CIIpaBOYHbIX cBeaeHunit. Han-
nucy oboraulaloT KapTy, HO MOTYT OJHOBPEMEHHO YXYALUUTH €€ YuTa-
eMocTb. [103TOMY ycTaHOBNEHHE ONTUMAIBHOIO KOJIMYECTBA HAaATIUCEH
M MPaBUJIbHOE MX pa3MeleHME COCTaB/SIIOT BaXHYIO 3ajayy IpU co-
30aHUU N1000ro KapTorpauueckoro Mmpou3BeaeHuUs.

Brinensitor Tpu rpymnnsl Hagnuceit (puc. 6.1).

HAITTUCHU HA KAPTE

l__J |—|.

KHC

OSICHEHUST K 3HaKaM
| CouuanbHo- T IBUXEHUS
3KOHOMHUYECKHUEC

300HUMbI

| [ TTosicHenus K rco-

_r —l rpamyeckoit ceTke

TOTOHUMBI rePMunpl | [TOFCHHATETPHEE
1 T ]
_{ [conornueckue | L xla(sggggg;fci%ﬁ(c”
—il' corpaquecxue] L Iignnqecmel-n-mc
PaKTCPUCTHKH
- Okcatosioruuec- __[ XpoHonorus —l

Puc. 6.1. 'pynnsl Haanucei Ha Kaprax.
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Tononumet — coOcTBeHHbIE reorpadruyeckie HaMMeHOBaHUS OObEK-
ToB Kaptorpaduposanusi. OHU BKIIOYAKOT OPOHUMBI — Ha3BaHUS 3Jjie-
MEHTOB pesbeda, I’MAPOHUMBI — Ha3BaHUS BOJIHLIX OOBEKTOB, 3THO-
HUMBbI — HA3BAHUS 3THOCOB, 300HMMBbl — HAa3BaHUSI OOBEKTOB XHBOT-
HOro Mupa Y T.0.

Tepmunst — NOHSATUSI, OTHOCSILMECS K 00BeKTaM KapTorpadupo-
BaHUsI. DTO MOTYT ObITh obLUereorpacduyeckme, reoJjoruyeckue, okea-
HOJIOTMYECKHUE, COLIMATbHO-3KOHOMUYECKHE U JitoOble ApYrUe TepMHU-
Hbl (HanpuMep, «[MPOBUHLMUS», «0BJACTh», «3aJIUB», «HU3MEHHOCTb»,
«AQHTEKNNU3a», «3KOHOMUUYECCKHUI pailoH» U Ap.).

Iloacnumeavnste Hadnucu, KOTOpbie BKJIIOYAIOT:

¢ KaUeCTBEHHbIE XaPAKTEPUCTUKHU («EJb», «COCHA», «TOPbKOE», «CO-
JIEHOE», «KAMEHHBIM»);

¢ KOJIMYECTBEHHbIE XapaKTEPUCTUKM (YKazaHMe LIMPHUHBI LIOCCe,
abCo/IIOTHbIE U OTHOCHUTENBHbBIE BBICOTHI M TJYOUHbI, CKOPOCTh
TEYEHUs] PEKU U Ip.);

¢ XpOHOJIOTMYECKHE HANMUCHU (AaThl COOBLITUM, reorpaduyeckux
OTKPLITUH, HACTYIJIEHUSI KaKUX-JIMOO SIBJICHUIt, HampuMep Ha-
uajia 1efocTaBa Ha peKax);

* rosicHeHus K 3HakaM aBuxeHUst («[lyrb Marennana», «Jpeitd
nepokona “Cenos”»);

* ouM(dpoBKa MEpUAUAHOB M Mapajuiesieit U NOSICHEHUS K JIMHUSIM
Kaprorpaguyeckoii ceTku («CeBepHbIi MOJsIPHbBIN Kpyr», «K Bo-
CTOKY OT I'puHBUYA»).

6.2. Kaprorpadmueckas TOIOHMMHKA

TonoHUMbI — 3TO coOCTBEHHbIE UMEHa (Ha3BaHUs) reorpaguyec-
KuX 00beKTOB. Kapmozpaguueckan mononumuka — pasnen Kaprorpa-
(MM Ha CcThIKE C TOMOHUMMUKOM, B KOTOPOM M3y4yaroTcsl reorpadpuyec-
KUe HAMMEHOBAHUS OOBEKTOB, MTOKa3blBaEMbIX Ha KapTax. B 3agauu pas-
Jlef1a BXOASIT TakKXe MepBUYHBIA cOOp reorpaduMyeckrx Ha3BaHUU Ha
MECTHOCTH, MX aHaIU3, CUCTEMAaTHU3alMsl U CTaHAAPTU3ALMS, pa3pa-
00TKa HOPMATUBOB U MpPAaBUJI UX HAMMCAHUS HA KapTax.

[TepBuYyHOE YCTAHOBNIEHUE HA3BaAHUI MPOUCXOAUT BO BpeMsl MoJie-
BbIX cbeMOK. HactaBneHus no tonorpaduyeckum pabortam npenycMar-
PUBAIOT BbINUCKY HAMMEHOBAHUI U3 OQMUHUAIbHBIX JOKYMEHTOB, Bbl-
SIBJIEHUE paHee NMPUCBOEHHbIX HAMMEHOBAHMI MO CTapbiM KapTorpa-
(GbHUYeCKUM U JIUTEPATYPHBIM JOKYMEHTaM, OMPOC MECTHbIX XHUTeNeH,
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NPUCBOEHKE HOBBIX HAUMEHOBAHUI BHOBb OTKPbITBIM 00bEKTaM. DTO
HernpocTbie 3aja4M, HeoOXoaMMa TuUlaTelbHas MpoBepka HaMMEHOBa-
HU, C TeM 4TOObl YCTPaHUTb BO3MOXHble opdorpaduyeckue owunob-
KM, BKpaBLuKecsi B oy MaibHbie JOKYMEHTbI, TPOAHAIM3UPOBATh pas-
Hble Ha3BaHMsl OIHOTO U TOTO X€ 00beKTa, YMOTpebisieMble MECTHBIMU
XKUTENAMU, OCOOEHHO B MANIOOOXMUTBIX pailoHaX, UCKIIIOYUTh CJIydaii-
HOE, HUYeM HE MOTMBUPOBAHHOE MPUCBOEHUE HOBbIX Ha3BaHMA.

Bribop reorpacbuyecKMx HaUMEHOBAaHUI HEOOXOAUM B TeX Ciyya-
sIX, KOTJa €CTb HECKOJIbKO Ha3BaHMU ONHOIr0 M TOrO Xe O0beKTa Ha
pa3HbIX f3blKax, NMPUHSTHIX B KayecTBe OQULUMUATIbHBIX TOCYIaPCTBEH-
HbIX. TakoBbl cuTyauuu B benbruu, roe MHOrMe HaMMeHOBaHUS Cylle-
CTBYIOT BO (ppaHuy3ckoi U ¢haamanackoi dopmax (Hanpumep, AHT-
BeprieH U AHBepc, bpiorre u bplox), a takxke B LlBeituapuu, rae
napaJuiejibHO UCII0JIb3YIOTCSl Ha3BaHUSI Ha HEMELIKOM, (PpaHIly3CKOM M
UTaJIbSTHCKOM SI3bIKAX.

B Poccuu MOXHO BCTpPETUTDH MMapaijieibHOE ynoTpebjeHue TakKux
HauMmeHoBaHuit, kak Tartapusi u TarapctaH, bawkupusi u bawkopTo-
ctaH, SJxytust u Pecnyonuka Caxa, peka benas u Akutunb 1 1.0. Enge
00AblIKE CIOXHOCTY BO3HMKAIOT B TeX C/y4asix, KOraa ONMH W TOT Xe
reorpaduyeckuit 0OObEKT MPUHAMLJIEXKHUT pa3HbIM rocyaapcrsam. Hanpu-
Mmep, peka JlyHait B I'epMaHuu u ABCTpuM HasmiBaeTca — JloHay, B
Benurpuu — JlyHa, B PymbiHuu — [yHaps, B boarapuu u IOrocna-
Buu — [JyHaB. CriopHast TEPPUTOPUSI, KOTOpasi NMO-aHMIMIACKU UMEHY-
etcst QoNKIEeHACKUMHU OCTPOBAMU, B ApreHTHHE HOCUT Ha3BaHue Mab-
BUHCKUX OCTPOBOB — M HalMCaHUe Ha3BaHHUS Ha KapTe€ CTAaHOBMTCS
npoGiieMoit MOJUTUUYECKOM. SIMOHCKOe MOpe Ha KOPEHUCKMX KapTax Ha-
3biBaeTcsi BocrouHbIM unu BoctoyHo-Kopeiickum.

Ha pycckux kaprax HHOTAa MPUBOAST ONHOBPEMEHHO Ba Ha3BaHMUS,
HanpuMep Uisl pek, nmorpaHuUuHbIx Mexay I'epmanueit u Ilosbuieit, —
Onep u Heitce (Hemeukoe) u Oapa u Hbica (monbckoe). Peka 3amnan-
Has J1srHa B JlaTBuu Ha3piBaeTcs [layraBoi, a ucnaHckue peku Jly3apo
1 Taxo B [Toptyranuu npuobperator Ha3BaHusa Jlopy ¥ Thixy — B 3TUX
Cyyasix Ha KapTax JaloTcs napajliefbHbie TMAPOHUMBI.

Hemano cnoxHocTeit U HeonpeaeaeHHOCTEM BO3HUKAET NPU Mnepe-
Jlaye MHOCTPaHHbIX Ha3BaHuit. Ha pycckux KapTax NpuHATO NuUcaTh Ha-
3BaHUs amepukaHcKux ropoaoB Heio-HMopk, Ho Hoswiit Opnean, a
KaHAaICKWE MPOBUHUMM MO YCTAHOBMBLIEICS TpaavLIMM NAlOTCS B Ta-
KMX pa3HbiX HanucaHuusix: Helo-BpaHcyuk n HolodayHaneHna, oaHako
Hogsas [Hotnanaus.

CrnieuranbHble HAUMOHANbHbIE U MEXAYHapOIHble TONMOHUMUYEC-
K1e KOMUCCHUU MPEeANpUHUMAIOT HCMAIO YCHIMIA JUIS HOPMATHM3ALIUU
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reorpauyecKMx HaMMEeHOBAHUI1, pa3pabaTbIBAlOT MHCTPYKUMH 110 Ie-
penaye MHOSI3bIYHbIX Ha3BaHMi1, B OCOOEHHOCTH C 5I3bIKOB, UMEIOLLIUX
HeeBpOoIieCcKre CUCTEMbI MUCbMEHHOCTH (Meporindbl, apabuiia), BBO-
OSIT MpaBWJia HaMMCAHUS Ha KapTax HOBBIX reorpauuyecKux Ha3BaHUM.
Takas nesiTeIbHOCTb OblJla 0COOEHHO aKTyalbHa B CBSI3U CO MHOXECTBOM
MepeMMEHOBAHM, NPOLUENLINX B CTPAHAX A3UK U ADpUKHK NOC/Ie OCBO-
0OX/1EHMS UX OT KOJIOHUAbHOM 3aBUCMMOCTU. B nocneaHue roasl BonHa
nepeMMeHoOBaHUi1 oxBaTuia ObiBlMe pecnyoarkn Coperckoro Coro3sa.
MexnyHapoaHasi HopMaau3alus ocobeHHO aKTyajibHA Ais TOMO-
HUMOB, BIEPBbIE MPUCBAUBAEMbIX reorpaduyeckuM ob6bekTam B AH-
TapkTuiae, B MUpOBOM OKeaHe, a TakxXe Ha Ipyrux nnaHerax. Jlobo-
MbITEH OMBIT MeXnyHapOOHOro aCTPOHOMMUYECKOTO COI03a B OTHOLLE-
HUU HauMEHOBaHUs jeTayieil penbeda naaHer. Hanpumep, o6bexkTam
BeHepbl — eNMHCTBEHHOM INNaHETbl, HA3BAHHOU XEHCKUM UMEHEM,
ObLIO pelleHO NMPUCBAUBATL UCKJIIOUUTENbHO XeHcKkUe umeHa. Kpare-
paM — daMUIMK 3HAMEHUTBIX XEHLIUH (Ha KapTe BeHepbl ecTb KpaTe-
pbl, Ha3BaHHble B 4yecTb AxMatoBoii, Boitnuy, JlaiukoBoii, Epmosno-
BOi, MaHbSIHM), BO3BBLILIEHHOCTSIM — HMMeHa OoruHb (Adpoaura,
Nuwrap, Jlana u ap.), 6opo3gaM ¥ KaHbOHAM — MMEHa MPOoYnX MUdo-
nornyeckux nepcoHaxeit (ba6a fAra, Janu, IuaHa u T.1m.).

6.3. ®opMBI epegaudn MHOAIBIYHBIX HA3BAHUM

CyluecTByeT HEeCKOJIbKO (OpM repenayu Ha KapTaxX MHOS3bIYHBIX
Ha3BaHU.

Mecmnaa oguyuasvnana gpopma — Hanucanue reorpaduyeckoro
HAaMMEHOBaHUS Ha roCylapCTBEHHOM SI3bIKE CTPaHBbI, Il PacrooXeH
naHHbll 06bekT. [Tpumepamu MoryT cnyxuTth Sverige (LlBeuust) unu
boarapus (bonrapust). 3ta popMa coxpaHsieT MOLIMHHOE OGULIUAIIb-
HOE HanucaHue, OIHAKO He pacKpblBaeT 3By4aHUst TonoHMMa. Hanpu-
Mep, dhpaHLy3bl WM aHTJIMYaHe, MOJb3YIOLMECs TaTUHCKUM andaBu-
TOM, MOTYT He 3HaTb, YyTo HazBaHue llIBeuuu 3Byuut «CBepbe», a
DPYCCKUE YMTATENM 3aTPYIOHATCS B NIPOU3HOLIEHMH BONrapckoro «b».

Donemuneckan gpopma BOCIIPOU3BOAUT 3By4aHUe (POM3HOLLEHNKE)
HaMMeHOBaHMsl, repenaBaemoe OykBamu andaBUTa APYroro si3bika.
Hanpumep, anrnuiickoe Atlantic Highlands B pycckoil TpaHcKpunuuu
BBIMASAMT Kak ATnaHTUK-XalaeHac, a BeHrepckoe Miskolc kak Muiu-
KOJibLl. DTy GOPMY YaCTO Ha3bIBAIOT YCAOBHO -hoHemMuUeckol, NOCKOJb-
Ky 3BYKM MHOCTPaHHOI'O si3blKa He BCeraa MOXHO TOUHO NepeaaTth Oyk-
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Bamu apyroro andasuta. OcobOble CIOXHOCTH BO3HUKAIOT, HAllpUMeED,
Mpy BOCNPOMU3BEAEHUN HA PYCCKUX KAPTaxX MPOU3HOLLIEH A KMT&“CKMX,
SITOHCKUX, apabCKMX TOMOHUMOB. [laxe B eBPOMNeHCKUX s13bIKaX HEKO-
TOpbIE COYETAHMUSI OYKB MO-pPA3HOMY 3BYY4T B 3aBUCHMOCTU OT T10JIO-
XEHUS B Havyale WK cepeauHe TornoHMma. K npumepy, HeMelKoe st B
HayaJje c10Ba 3ByYMT KaK wm, a B OCTAILHBIX Cyuasx Kak cm. B HekoTo-
pbiX cayydasix K oHeTUueckoil dopMme N00aBASIOT PYCCKMU TEpMUH,
XOTsl OH UM BXOIMT B CaM TOMOHMUM, Hanpumep xpedet Konernar, dvopa
CorHe-thbopa, o3epo ConTt-Jleiik u ropoa Cont-Jleik-Cutu.

Tpancaumepayus — noOGYKBEHHbINA MEPEXOM OT OHOTO andaBuTa K
apyromy 6e3 yyeta Aei{CTBUTENLHOTO MPOU3HOLUEHUS] HAUMEHOBAHUS.
K 310it ¢hopme npuberaloT HeyacTo, HArpuUMeEpP B TeX ciydyasix, Koraa
UCTUHHOE 3ByYaHUe TOMMOHUMA HeM3BECTHO. Takue CUTyalluu BO3HUKA-
10T, B YACTHOCTM, MpHU Mepeaaye 3CKUMOCCKUX Ha3BaHUil B ['peHnan-
JMU O MX HAMMCAHMIO HA AATCKUX KapTax Wiy abOpHIeHHbIX HA3BAHU
B ABCTpaJIUM MO aHTJMHACKUM KapTaM.

Tpaduyuonnasn popma — HanvcaHue MUHOCTPAHHOro reorpagpuyec-
KOro HaMMeHOBaHUs B (popMe, OTIMYAIOLLEICS OT OpUTMHANA, HO AaB-
HO YKOPEHUBLUEHCS B PA3rOBOPHOM U JIUTEPATYpPHOM SI3bIKE AAHHOM
¢cTpaHbl. Pycckas TOMOHMMMKA U300MAYET TAKOro poaa NMpUMepamu,
Ha KapTax TpaauUMOHHO nuuetrcs PuunsgHaus, a He Cyomu, I'peuus,
a He Dnnac, ['py3us, a He Cakaptseno, InuubepreH, a He Canbdap.
®paHuy3sckas cronuua [Tapu B pycckom sizbike ctana [lapuxeM, nrta-
JbtHCKUit ropoa Hanonu — HearnoneM, a aHmuiickas peka Temc ripu-
obpesia OKOHYaHUE XEHCKOro poaa — Tem3sa.

B tabn. 6.1 npuBoOASTCs TPUMEPbI Pa3iMYHbIX (DOPM Nepenayu reo-
rpaduuecKuX HaMMEHOBAHMUM 1Sl HECKOJNbKHX Haubojiee M3BECTHBIX
TOMOHMMOB.

Tabauua 6.1

®opma nepenauu reorpadMyecKUX HaUMEHOBAHUH

S3vik mononuma Mecmnas Donemu- Tpanc- Tpaduyuonnas
opuyuansnan Yeckas aumepanus
AHIMUACKUIA England Wurnenn Evrnaun  |Aunraus
®panuysckuit | Paris MMapu IMapuc IMapux
Hemeuknit Wien Bun Bucu Bera
HUranbsickuii Gcenova J>xeHoBa [crioBa Ienys
Hopeexckuit Norge Hopse Hopre Hopserus
dunckui Suomi Cyomu CyoMu Ddunnanaus
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Ilepesoonas gpopma— nepenaya Ha3BaHUsI C ONHOTO si3bIKA Ha APYToi
no cMbicy. B 0CHOBHOM 3T0 KacaeTcsi 00beKTOB, U1l KOTOPBIX YCTAHOBU-
Jach MexXayHaponHas Tpaauius, Hanpumep beper CrnonoBoit Koctu (no-
dbpanuyscku — Cote d’lvoire), mbic Jlobpoit Hanexnbl (rmo-aHriuiic-
Kk — Cape of Good Hope), Cxanuctbie ropsi (rno-anrmitcku — Rocky
Mountains), octposa 3eneHoOro mMpica (Io-nopTyraabcku — Arquipelago
de Cabo Verde), Ornennasi 3emasi (no-ucnancku — Tierra del Fuego),
YepHoe Mope (no-aHrauitcku — Black Sea, no-dpanuyscku — Mer
Noire, no-pyMbiHcku — Mare Negra, no-6onrapcku — YepHo mope).
YacTto nepesoauTcs Aulb 4acTb Ha3BaHusi: Hoolit, Crapbiit, Cesep-
Hblit, KOXxHBI#, Bonbuioit, Manslit, Pycckuit, Tatapckuit — no cmbiciy
OHMU SIBISIIOTCS TpuaratenbHbiMu. Ilpumepsl MHOrouncaeHHsl: HoBbiit
FOxHbIit Yanbe, CesepHasi Kaponuna, bonbuioit XuHraH, Mansie AH-
TWJIbCKME OCTpoBa, Pycckuit Ounsik, Tatapckuit OLUHSAK U T.I.

6.4. Hopmanmsauusa reorpadmyecKkmx
HaVMEHOBAHMM

Bo Bcem mupe ocoboe BHUMaHHe obpaliaeTcs Ha HOPManM3aLUMIo
HaMMEHOBaHMH, T.e. BbIbop Haubonee PacnpPoOCTPAHEHHbIX Ha3BaHUH
M onpepeneHre MX HaNMCaH1s Ha TOM A3bIKe, Ha KOTOPOM OHM YrnoT-
pebnsatotcs.

B Hawieit crpaHe HOpManu3auusi NMPOBOAMUTCA B COOTBETCTBUM C
NpaBMIaMU U TPAOMLMSIMHU PYCCKOTO A3blKa U APYTUX S3BIKOB HAPOIOB
Poccuu. B caosapsx, cnpagounukax u kamanozax, Ha Kapmax u 8 amaa-
cax 0oaxcHbL nNYOAUKOBAMBCA MOALKO HOPMAAUI0GAHHBIE HAUMEHOBAHUA
2eozpagpuneckux obsexmos.

[IpobieMamMu HopManu3aluu reorpadpuyeckux HaMMeHOBAHUM
00bIYHO 3aHUMAIOTCS CrieUUalbHbie FOCYAapPCTBEHHbIE K MEXIYHapO. -
Hble opraHbl. [1pu Opranusauuu OObenMHEeHHbIX Haluit cywecTByer
crieuManbHas 'pynna akcneproB no reorpaduyeckm HasBaHusm. OOH
perynasipHoO NMpPOBOJMT BCEMUPHbIE Y perMOHaNbHblE KOHDEPEHUMH 1O
3TOM TeMaTUKe — BCE 3TO CBUAETENLCTBYET O BAXXHOCTH U MOCTOSIHHOM
aKTYaJIbHOCTH NMpobaeMbl HOpManu3auuu reorpadryeckux Ha3BaHUIA.

B Poccuu HopManusanius reorpadyecKMX HaMMEHOBaHU sIBNSIET-
sl 3afa4eil cneuuanu3upoOBaHHOrO nojapasaeneHus LleHTpanbHOro Ha-
YYHO-UCCJIEN0BATENBCKOIO MHCTUTYTA reole3uM, a3poCheMKH U Kap-
torpadoun uM. ®. H. Kpacosckoro (UHHUHUTAuK). B Hem pa3pabaTbiBa-
I0TCS UHCTPYKIIMM MO HOPMAaJM3alMM HAMMEHOBAHMU, NybnukyloTcs
PYKOBOACTBA, HOPMATHBHbIE CIOBApH, CIUCKU MeperMEHOBaHUIA.
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B Hauiei MHOroHalMOHANLHON CTpaHe HOPMATU3ALMK HAaMMEHOBaA-
HUi1 reorpauueckux o0bEKTOB KaK YaCTU MCTOPUYECKOIO U KYJIbTYPHO-
ro HacJieAusl HaCessSIIOIIUX ee HAapoAoB ynesnsieTcst 60buoe BHUMAHUeE.
[MpuHsT 0cobblit PeaepasibHbIA 3aKOH, KOTOPbII CO3aj MpaBoBylo 6a3y
Ui HAMMEHOBAHMSI W MepeUMeHOBaHUs reorpaduyeckux odbekToB. 3a-
KOH U NPUHUMAEMbIC Ha €r0 OCHOBE HOPMATUBHbIE NPABOBbIE AKTbI (HOP-
Mbl, MPaBUAA, MHCTPYKUMM, PYKOBOACTBA) ONPENENSIOT, KPOME TOrO,
MOPSIAOK PerncTpaumM, yyera U COXpaHEeHUsi HAaMMEHOBaHMIA.

3aKOH yCTaHaBJAMBAET, YTO HAUMEHOBAHUE, NPUCBAMBAEMOE [€O-
rpaduyeckomy 00bEKTY, LOJXKHO OTpaXaTh €ro XapaKTepHble NPU3Ha-
KK, OCOOEHHOCTH XU3HU W NEATEIbHOCTU HACENEHMsl Ha JAHHOM Tep-
PHUTOPHUM U K TOMY XK€ BIUCLIBATLCH B CYLUECTBYIOLLYIO CUCTEMY TOIMO-
HUMOB. OOBEKTAM MOTYT IPUCBAMBaTbCsi UMEHA JII0ei, y4acTBOBABLLMX
B MX OTKPBITUM, U3YYEHUHU, OCBOEHHUH, UMEHA BBIAAIOLIMXCS rocyaap-
CTBEHHBIX AESITeNIEH, YUEHbIX, AesiTeleld HayKu U KyabTypbl. [Tepenme-
HOBAaHME N0OMNYCKAETCA B LIEJNSIX BO3BpallleHUsl Ha3BaHMM, LUMPOKO M3-
BECTHBIX B MPOLIJIOM M HACTOSILLEM.

[MpennoxeHust 0 MPUCBOEHUM HAUMEHOBAHUI M MepeMMEHOBaHMHU
00BbEKTOB BHOCSTCSI OpraHaMM TrOCyAapCTBEHHOM BJIaCTHM, MECTHOTO
CaMoymnpaBieHus!, OOLIECTBEHHbIMU OPraHU3auUMUsMMA U OTACIBbHBIMHU
Juuamu. OHM HanpasisSIOTCS B 3aKOHOMATE/IbHblE OpPTraHbl CyObeKTOB
Poccuiickoit @enepauun, rae pacnoyioxXeHbl caMu o0beKThl. Bee no-
[00HbBIE NPEenNIOXEHHUsi MPOXOAAT IKCMNEPTU3Y, PACCMATPUBAIOTCSA CIie-
UHMAIbHO CO3AAHHBLIMM KOMUCCUSIMU M JIMUIb MOCJIE 3TOr0 YTBEpXAa-
IOTCSl COOTBETCTBYIOLL{MMM OpPraHaMu BJacTU. YCTaHOBJIEHA OTBETCTBEH -
HOCTb 3a HapylleHMWe 3akoHomaTenbcTBa Poccuiickoit Memepaunu o
HaMMEHOBAaHUSIX reorpadMuecKuX 0ObEKTOB.

6.5. Karanorn reorpahpMuecKmx Ha3BaHUM

Bo mHormx crpaHax cospatotca rocyfapcTBeHHble KarTanoru reo-
rpadHYeCcKHX Ha3BaHHMH — CHCTEMATM3IMPOBAHHbIE, HOPManNM30BaH-
Hble M NOCTOAHHO obHoBRsAEeMbIE (POHALI HA3BaHMM.

WX HazHayeHHEe COCTOMUT B TOM, YTOOBI yIOPSAOYUTh U 3AKPEIUTh
9TH Ha3BaHusl, KOHTPOJMPOBATb UX U3MeHeHUsl. B Kartanorax u cnpa-
BOYHBIX MH()OPMALIMOHHbIX TONOHUMHUYECKHUX CUCTEMAX OObIYHO uK-
CUDYIOTCS C/IeAyOLIMe JaHHblE:

+ BUA (poa) reorpadpMyeckoro 00bEKTA;
¢ Ha3BaAHUWE (H BaApHAHTDLI HaBB'cIHMﬁ);
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¢ reorpauyeckre KOOPAMHATHI;

¢ AAMMHUCTPATUBHAs1 MPUHAIEXHOCTb U reorpadyuueckast mpuBsi3ka,;
¢ UCTOYHUK, OTKYJa B3SITO Ha3BaHUE;

* [IepeMMEHOBAHUS OOBEKTA;

¢ OTMOJIHUTENbHbIE CBENCHUS.

MaccuBbl HazBaHUl rPYNMUPYIOT MO AAMUHUCTPATUBHBIM €AMHH-
aM, a BHYTpY HUX — 1o andasuty. OCHOBHbLIM UCTOYHUKOM IUIsl CO-
30aHUST KATanoroB ciayxar tonorpadpuyeckue Kapthl. B Haubonee noa-
HbIX FOCYAAPCTBEHHBIX CIPABOYHBIX CUCTEMAX COIEPXKATCS BCE TOTTOHU-
MBI, BCTPEYAIOLIMECs Ha CaMbIX KPYMHOMACIUTAOHbIX KapTax CTpaHbl.
Kaptel 1 atnacel, HOpMaTUBHbIE CJIOBapU U IHUMUKIOMEAUYECKHUE U3~
JIaHWs, a TaKXe CpelcTBa MaccoBod WMHGOpMaUMM OOsI3aHbI AABATb
Ha3BaHUSI, BHIBEPEHHBIE MO KaTajloraM.

B Poccun BeneHue karanora reorpacMyecKux Ha3BaHU MOPYYEHO
rocyaapcTBeHHoM kaprorpado-reonesnueckoit cnyxoe. B LIHUUTAuK
(cM. pazn. 6.5) MOCTOSIHHO TMOANEPKMBAIOTCS [1Ba KAaTalora: Ha TepPUTO-
puto Poccun (okono 400 Thic. Ha3BaHUIT) U Ha 3apybOexHble cTpaHbl (60-
nee 1,2 MH Ha3BaHuit). Poccuitckuit ponn Ha3BaHUit chopMUpoBaH Ha
ocHoBe KapThl Maciutaba 1:1 000 000 u yacTuyHO — Gonee KpynmHOMAac-
TabHBIX UCTOUHUKOB. BeneTcsi moctossHHOEe OOHOBNEHME U paclMpeHHe
KaTajora, ¢ TeM YTOObI BKJIIOYUTb BO BHOBb CO3[aBaEMYIO0 aBTOMATHU3U-
pOBaHHYI0 06a3y JaHHbBIX BCE HAa3BaHUs, MMEIOLIMECS HA KapTe MacluTaba
1:100 000, sto cocraBut mansg Poccuu npumepHo 2,5—3 MIH Ha3BaHUIA.

6.6. Kaprorpacdpmnueckne mpndrr

LpudThl, McnoNb3yeMble Ha KapTax sl reorpaduyecKuX Ha3Ba-
HUH, TEPMUHOB U MOSICHUTENbHbIX HAANUCEH, NOMXKHBI YIOBNETBOPSTh
HECKOJIbKUM TPeOOBaHUSIM: ObITh YETKUMU M XOPOLIO YUTAEMBIMH Ha
LUBETHOM (poHe, yOOpUCThIMU (KOMINAKTHLIMM), IPUTOAHBIMU [U1sl BOC-
npousseneHus rnpu nevyatu. CkaxeM, M3slLIHOe TOHKOE HauyepTaHue
6yKkB, MPUroAHOE /1Sl BOCIIPOM3BEACHHMS TPABIOPOit, OKa3bIBAJIOCh Ma-
JIONPUTOAHBIM MpHU (HOTOpenponyLIMPOBAHMM U TJIOCKOM MeyaTH, Mo-
CKOJIbKY TOHKHeE JIMHUH MPOCTO «pBYTCS» (pHc. 6.2). Kpome Toro, camu
WpUGTHl MOTYT BBIMOJHSATb POJIb YCJIOBHbIX 0003HAaYeHHUM, TOrAa OHH
OOJIKHbI pa3nuuaThCs MO pa3Mepy, PUCYHKY, LBeTy. Hanpumep, Ha-
3BaHMS KPYIHBIX CYAOXOAHBIX PEK MOAMUCHIBAOT CUHUM NPSIMbIM LPUD-
TOM, @ HECYAOXOAHbIX — KYpPCUBOM, Ha3BaHUsI HaCENeHHbIX MYHKTOB
pa3HOro aAMUHUCTPATUBHOIO 3HAYEHUS AAIOT LpUdTAMU pasHOro pas-
Mepa U pucyHka (puc. 6.3).
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TOPORA HOBO~YEPKACKA

3B okrPecmHOCMAMMN

Puc. 6.2. O6pa3cu wpudTOB, MCNOAb30BalIHbIX A 3araBusl M1aHa roposa,
cocTasneHHoro BoeliHo-tonorpaduucckum otaenoM [naBHoro iuraba B
Havaie XIX B.

B 3aBMCUMOCTH OT psina rparyecKux NPU3HAKOB KapTorpagpuuec-
Kue WpUQThl MOAPA3NEISIIOTCS Ha IPYIIbI:

* no HaxkaoHy O6yke — 1nipsiMble (OObIKHOBEHHbIE) U KYPCHUBHbIE C
HaKJIOHAMM BIPaBO U BJIEBO;

* no wupune 6yK8 — y3Kue, HOPMaJbHbIE U LIMPOKHE;

* no ceemaome — CBETIble, MOJYXUPHBIE U KUPHbIE;

* no Haauvur nodcevex.

L pudTh! paznnyaloT elle U Mo keaaro — BbicoTe 6ykB. Kernb U3Mme-
psietcst B nyHkTtax (1 nyHkT = 0,376 mm). HekoTopsiM wipudTam npu-
CBOEHbI nosurpauyecKne Ha3BaHMUs: Hanpumep, «TekcT» — 20 MyHkK-
TOB, «kopnyc» — 10, «<HOHMapeab» — 6 MYHKTOB M T.M.

BaxHoe kauecTtBo wipudTa — ero 3cTeTMUHOCTb. Ha crapuMHHbIX
KapTax ynorpebasauch HaAM1MCHu O MHOTUM IeKOPATHBHbLIMU 3JIeMEH-
TaMU. DTO yKpallano KapTy, HO CHUXalo ee yutaemocTb. CoBpeMeH-
Hblif OM3allH OPMEHTUPYETCS Ha yNOOCTBO UYTEHMSI, KOMMAKTHOCTb,
KpacoTy Mponopuuit, raApMOHUYHOCTb COYETAHUS C APYTUMU DJIeMEH-
TaMU COIEp>XKaHUS KapThl.

15 BbIAENIEHUS] HA3BAaHUI KApT MM BaXKHBIX 2JIEMEHTOB B JiereHae
NPUMEHSIIOT OPUTHHATbHbIE XyIOXECTBEHHbIE U APXUTEKTYPHbIE LLIPUD-
Thl, B HaYepPTaHME KOTOPLIX BBOAUTCS OObEMHOCTb, OPHAMEHT, LIBET U
LITpUXoBoe oopMIIeHHE.

CoBpeMeHHbIE KOMIBIOTEPHBIE TEXHOJIOTUM 00€CrneduBaoT LHUPO-
KU, NpaKTMYeCKU He OrpaHMYEeHHbII BbIOOD LIpUQTOB pa3HOro BUIA,
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1:25 000 1:50 000 1:100 000

MOCHBA — cronuua Poccumn

TOMCK | TOMCK | TOMCK — LeHTp cybbekTor deaepa-

umu

MAHAKOII | MATIKONI MAHKON — roposa c Hacenexuem o1 50

no 100 Tbic. xutenen

TOPXOK | TOPXOK |TOPKOK — ropopaa c HaceneHvem oT 10
0o 50 Tbic. XxuTenen

ANEKCHH ANEKCHH | ANEKCcHH — — ropoaa ¢ HacerneHvem ot 2
no 10 TbiC. xuTeneun

BAPHA# BAPHAR BAPHAR —ropofa c HaceneHnem meHee

2 TbIC. Xutenewn

[IECKH TAYRYM

[TIECKH TAYKYM
[TIECKH TAYKYM

necku Tayxyn
necku Tayxym

neexn Tayxys

XPEBET

XPEBET
XPEBET

o.lam
e UWam
. llam
2 am

SAMOBEAHUH

Puc. 6.3. O6pa3upbl wipu@dTOB, NPUMEHSEMbIX Ha Tonorpapuyeckux Kaprax
Macura6os 1:25 000, 1:50 000 u 1:100 000 ons Hapmuceit ropomoB M
HEKOTOPbIX APYTHMX OOBLECKTOB.
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pa3Mepa, pUCYHKa, HakjloHa. Kpome Toro, paspaGoraHbl crielalibHbIe
AJTOPUTMbI I ONTUMAaJIbHOTO, KOMITAKTHOTO, aBTOMATUYECKOro pa3s-
MellleHH sl Haanuce 06 beKTOB (HarpuMep, HaceaeHHbIX YHKTOB) NPHU
uX GO0 MJIOTHOCTU HA KapTe.

6.7. PazmeluieHMe HaAIIMCEN Ha KapTax

[Tpu cocraBneHMH KapThl BAXXHO, YTOOB! KaXkaasi HaAMKUCh Oblia YeT-
KO NpHUBsi3aHa K 0003HayaeMoMy 00beKTy. OT 3TOro 3aBUCUT YUTAEMOCTh
KapThl, TOYHOCTh Nepenayy uHgopMauuu. PasmelieHue Haanucei 3aBu-
CHT, Npex/ae BCero, OT XapakTepa JIOKAIUM3aLUY CAMUX OObEKTOB:

¢ 00BEKTHI, JIOKANM30BaHHbIE B MYHKTaxX (HaceleHHbIE MYHKThI
W Ip.), MOAMUCHIBAIOTCS PSAOM C MPaBOM CTOPOHb! TaK, YTOObLI
HaArMcy pacrnojiarajach BAoab napauienei MO0 ropu3oHTasb-
HO, T.€. MapajieJibHO CeBEpHOM U I0XHOI pamkKaM KapTbl. [Ipu
GonbLUION [YCTOTE HAAMUCENH NOMYCKAaeTCs MX pa3MELLEHUE CeBa
WJIM CBepXy OT MYHKTa WJIM Jaxe C IUIaBHbIM U3ruboMm (JieKasb-
HOE pa3MelleHue);

¢ BO3JIE JIMHEIHBIX O0BEKTOB (peK, MyTei cCooOUIeHHsI, MapLIPYTOB
CYIOB U T.I.) 3HAKKU BCeraa pa3MellaloTCsl BAOAb JUHUHU, [LTABHO
[OBTOPSISA €€ U3TMOBI; ‘

¢ Ha IUIOLLATHbIX 00bEKTaX HAANMCh KaK NPaBMIIO pacrosaraioT B1oJb
JIJIMHHOM OCHM KOHTYypa Tak, YTOObl OHa MPOTATMBAIACH MO BCei
mwiowanu. Ecnu o6beKT MMeeT U30rHYThie OYepTaHHsl, TO COOT-
BETCTBEHHO M3rubaeTcsi U Haanuch. JIMUIb HEKOTOpbIE MEJKUE
nnolaaHble 00bEKThl, HANPUMEP Majble 03epa, B Mpeaenax Ko-
TOPBIX HAAMUCh HE YMELLLAETCA, MOANKMCHIBAIOT PAAOM.

Bo Bcex cayuasix Heo6Xx0aMMO, YTOOb! HAAMMUCH pa3MeLLIAIUCh KOM-
MaKTHO, HE fepecekaiu Apyr Apyra, He «Harnon3alu» Ha Apyrue 1UTpu-
XOBbIE 3JIEMEHTBI, XOPOLLIO YUTATUCh HA LIBETOBOM (pOoHe, He pacmoa-
raTMch «BHU3 rOJIOBOM». PUCYHOK, LIBET HAAMUCH U KEIJb NOJIXKHBI MO~
YyepKMUBaTb 3HAYUMOCTb MJIM BEJIMYUHY 0ObekTa. Hanpumep, KpynHbIM
MpAMBIM LWPU(PTOM MOAMKUCHIBAIOT CTOJMLBI TOCYAapcTB, Oojiee Men-
KUM — CTOJIMLIbI pecnyoiiuK U obnacTteit, KypCUBOM — palOHHbIE LIEH-
Tphl. [Ipu 3TOM CclieayioT onpeneseHHbBIM TPAAULIUSIM: MOAMUCH BOIAHBIX
00beKTOB HAIOT rosybbiM LBEeTOM, ¢opM penbeda — KOPUYHEBBIM,
HaceJIEHHBIX MYHKTOB — 4YepHbIM. Kak ObL10 CKa3aHo Bblilie, NpH 60Jb-
110 TMJOTHOCTH HaAMUCEed TMPUMEHSIOT clielManbHble aJrOPUTMbI,
peuiaollme 3aga4yy MX ONTUMAIBbHOTO pa3MelleHUs MO MOJII0 KapThl.
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Ha HekoTOpbIX KapTax, CUJILHO 3arpyKeHHbIX HAATTUCSIMU, NPUME-
HSIOT MX JIByTUTAaHHYIO roaavyy. CKaXxeM, OCHOBHbIE HaceeHHbIE ITyHK-
Thl MOAITUCHIBAIOT YEPHBIM LUIPUMTOM, a BTOPOCTENEHHbIE — CEepPbIM.
[1pu nepBoM B3MsiAe Ha KapTy BUIHbLI IJIaBHblE HaANMUCH, a BCE OC-
Ta/bHbIEC KaK Obl OTBEAEHbI HA BTOPOIi MJiaH.

6.8. Yka3zaresmn reorpapuuecKnx Ha3BaHUN

JInst oThiIcKaHUS reorpadUUECKMX Ha3BaHUIT HA KapTax CJyXaT Crie-
LManbHble yKasareau. OHU coaepxar MOoJIHbIA CIIUCOK Ha3BaHUIA, pac-
MOJIOXEHHBbIX B a1PaBUTHOM TMOPSIAKE U COMPOBOXIAEHHBIX COOTBET-
CTBYIOLIEH cucTeMO MHAEeKCcOB. OObIYHO Takue yKa3aTesld COCTaBsA-
I0TCSl IS KPYIMHBIX KapTorpaduyeckuXx MPOU3BEACHUI: MUPOBBIX,
HaUMOHANBbHBIX, PErMOHANbHBIX aTiiacoB. HanpuMep, poccuiickuii cnipa-
BOUHbIt ATnac Mupa (3-e usa., 1999) comepxut ykasarenb reorpa-
(Myeckrx Ha3BaHMi, 3aHUMAIOLIMK MOYTU MOJOBUMHY oObeMa aTia-
ca, — 276 ctpaHuL, yOOPUCTOro TEKCTa, rae NpeacTaBleHo 0KoJjo 250
ThIC. reorpauyeckux HazBaHuit. OHU CONPOBOXAAIOTCS HOMEHKIIATYp-
HbIMW TEPMUHAMH, UHIEKCAMH, a B psiie C1y4yaeB — YKa3aHUEM an-
MMHUCTPAaTUBHOM MPUHAANEXHOCTU 00beKTa. Bce Ha3BaHUS TOYHO Bbl-
BepeHbI N0 0QULHUATBHBIM, KapTorpauyecKum U JUTEPaTYPHBIM UC-
TOYHHMKAM, COOTBETCTBYIOT MpaBMIaM U HOpMaM Nnepesayut UHOSI3bIYHBIX
Ha3BaHuit. [ToaTOMy Takoii yKa3aTelb UMEET B Hallleil CTpaHe orpene-
JIeHHbI# HOPMATUBHBIN XapakTep, ¢ HUM 0053aTe/IbHO CBEPSIIOT Ha-
NMUCAHUE U TIPOU3HOILEHUE reorpapMyecknXx Ha3BaHUM MPHU KUCMOJb-
30BaHUM UX B MeEYaTH, Ha paaMo U TeNEBUAECHUM, B APYTUX CPEACTBaX
MaccoBoil nHdopMauu.

YuutbiBasi UHTEpEC MUPOBOI 0O1LECTBEHHOCTH K CIIPaBOYHOMI 00-
wereorpaduueckoit MHGOPMAaLMK, CpaBOuHbIH ATnac Mupa u3ngaH
elle M Ha aHIJIMMCKOM si3blKe, MpUYEM reorpad)uueckyde Ha3BaHUS
CTpaH, MOJb3YIOLIUXCS JAaTUHULUEN, NMPUBEAEHbl B HEM B HALMOHAIb-
HOM HamMCaHUHU.

YacTto B yKazaTessix K Ha3BaHUIO 1aeTCsl €r0 HOMEHKJIATYPHbIHU Tep-
MUH, HOMED KapThl (JiucTa) M OYKBEHHO-UMPPOBOH UHAEKC, 0003Ha-
yaloluii Tpaneuuo (MAM KBaapaT) Ha KapTe, Ile PacloNOXEH AaH-
HblIl 00BEKT, HanpuMmep:

MoHako, roc-eo 18-19 n-23

MoH6naH, ropsl 28-29 A-4
MoH6pH3oH 18-19 X-11
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Byksbl # undpbl, MHIEKCUPYIOLLME KJIeTKM Tpaneuuit, Hapmnuca-
Hbl BIOAb BHYTPEHHEil paMKKM KapTbl, B MEXAYPAMOYHOI rojoce. Ota
cHUcTeMa 00pasyeT cemky-yKkasameasHuyy, Crie iManbHO NpeIHa3HaYeH-
HYIO U1 YKAa3aHHUA MECTOIIOJIOXKECHUSA KU TMOMCKa O6‘beKTOB, 14306])3-
KEHHBIX Ha KapTe (cM. pasa. 3.8). Ecniu 00beKT npoTsarusaercs no He-
CKOJILKMM Tpaneuusm (peka, xpebeT), To yKa3biBaeTCss Ta U3 HUX, Tle
MOMCILIEHO Ha3BaHMUe OOBEKTA.

B apyrux ykazaTensix BMECTO yCIOBHOTO OYKBEHHO-LM(POBOro MH-
neKca JaloTCsi TOUHble reorpaduyeckre KoopaMHathl oobekTa. Tak co-
CTaBJieH, HanpuMep, CrelUalbHbli TOM YKasatesis reorpacuyeckux
Ha3BaHuit K Mopckomy atnacy (1952), comepxawuuit okono 110 Teic.
Ha3BaHui. B HeM npuBoasATCS HOMepa Bcex KapT, rie NMoKa3aH 00beKT,
a KpOMe TOro, HOMEHKJIaTYpHbI TEpDMUH M MecTHast opuuUabHas
opMa Ha3BaHUS:

lllupoma  Josreoma

MoHako, Monaco 3,19, 27 43°45°'c 7°25's
MoH6nan, r. Mont Blanc 3, 14, 19, 27, 31 45°50°c 6° 55s
MoH6pH30H, Montbrison 31 45°37°c 4°03’s

O6patuM BHMMaHHE Ha TO, YTO MOMOOHBIN yKa3aTesib YHHBepca-
JIeH, OH MOXeT ObITb UCI0Nb30BaH s JI000i Apyroit KapThl, a KpoMe
TOrO, JIETKO npeobpa3zoBaH B 6a3y UUMPOBLIX JaHHBIX.

YKaaaTenn 00bIYHO MOMELUAIOTCS B KOHLE aTtjaca, a s Kanu-
TaJIbHbIX CIIPABOYHBIX aT/IaCOB — B OTHEJNbHOM TOME, YTO YIOOHO Mpu
pabore. Ha onHONUCTHBIX KapTaX, TYPUCTCKUX IMJIaHaX ropojoB, OykJie-
Tax yKasaTesu fevyataloTcsi Ha 000poTe JIMCTA.



[nasa VII
Kaprorpadmnueckas

Ir€HE pAJIM3aAIA

7.1. CYIHHOCTB I€HEpAIN3ALNN

Kaprorpacdwuyeckas reHepanusaumsa — 3to otbop u ob6obue-
HWe M306parKaembix Ha KapTe O6BEKTOB COOTBETCTBEHHO €€ Ha-
3HA4YeHHUHo, Macu.n'a6y, COAEepPXaHUo U OC068HHOCTﬂM KapTtor-
pacdupyemMon TeppuTopHM.

TepMUH «reHepanu3auusi» MPOUCXOAUT OT JIATUHCKOTO KOPHS
generalis, 4yTo o3HayaeT o0, rnaBHblil. CyTh Mmpouecca COCTOUT B
nepeaaye Ha KapTe OCHOBHBIX, THITHYECKUX YepPT 0OBEKTOB, UX XapakK-
TepPHbIX 0OCOOEHHOCTE U B3aMMOCBSI3€ii.

[eHepanu3auuss — HeOThbeMJIEMOE CBOMCTBO BCEX KapTorpadpuyeckux
M300paxkeHu i, Naxe caMbiX KpyrHOMaclUTabHbIX. YXe Mpu MepBUUHOI
CbEMKE MECTHOCTH, CKaxeM, B Maciutabe 1:1 000, Tonmorpad MHTYUTHB-
HO BEIET reHepaliM3alMIo, pelllasi, Kakue JeTalu pejibeda, pacTUTENb-
HOCTH, NOPOXHOM CETH ClieflyeT HAHECTHM Ha CbEMOYHBIN IIaHUIET, a
KaKue CJIMIIKOM HE3HAUYMTEeNbHbI WIM «HE YKIANbIBAIOTCS» B NAHHBII
MaciuTa6. Jlanee npu KamepajlbHOM COCTaBJIEHUH KApT CpelHero, a ro-
TOM U MEJIKOTO MaclUTabOB NPUXOIUTCS MOCTOSHHO «CXXMMATh» M300pa-
JKE€HMe, OTKa3bIBasiCh OT AeTaiei U noapobHocreit. B macuirabe 1:100 000
I KM? MECTHOCTHM 3aHMMaeT BCero Jiuilb | cM? mnowany KapTbl, HA HEM
MOJXXHO MOKa3aTbh TOJbKO OCHOBHbIE HAaCeJIEHHBIE MYHKTHI, [JIABHYIO 10-
pory, peky. A B Macwutabe 1:1 000 000 sta nnowanb cxumaeTcs 10
1 MM?, 1 Ha He¥l ynacTcs COXpaHUTb, MOXET ObIThb, BCEr0 OIMH Hace-
JIEHHBI MYHKT, a B 6onee MenkoM Macwtabe — 1: 10 000 000 He ocTa-
HCTCS MECTa M Uit HEro.

IeHepanu3alius NposiByisieTcs B 00001LEHUH KaYeCTBEHHbIX M KOJH-
YeCTBEHHbIX XapaKTePUCTUK OOLEKTOB, 3aME€HE MHAUBUAYAIbHbIX MOHSI-
THIT cOOMpaTeIbHBIMU, OTBJIEYEHUH OT YACTHOCTEM M AETANIEN paau OTUeT-
JIMBOTO U300paXKEHHUS ITIaBHBIX YEPT MPOCTPAHCTBEHHOIrO Pa3MeELLICHMSI.

Bce 3to nossonser yTseppath, WTO FeHEPAanH3ayHas — O[HO H3
nposBneHi npoyecca abcrparspoBaHHsi OTOBPaXAEMOH Ha Kap-
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1€ AeHCTBHTENNLHOCTH. VIMeHHO reHepanusaums cnocobcrsyert dop-
MMPOBAHUIO U BOMMOLLEHUIO B KapTOrpadpuyYeckon (Popme HOoBbIX
MOHATHI M HAY4HbIX aBCTPaKLmM.

CaMm npouecc reHepaiu3aluy BO MHOTOM MpoTUBOpeyus. Bo-nep-
BbIX, HEKOTOpPbIE 3/IEMEHTHI HE MOTYT ObITh MOKA3aHbI HA KapTe Mo
YC/IOBUSIM TIPOCTPAHCTBA, HO JOJIKHBI ObITh OTPaXXeHbl Ha HEW B CUITY
cBOeil comepXaTeabHOi 3HAYMMOCTH. BO-BTOpPHIX, YaCTO BO3HUKAET
NPOTUBOPEYHE MEXY FEOMETPUUECKON TOUHOCTBIO U CONEPXKATENBHbIM
COOTBETCTBUEM U300paKeHHUsi, HHaye roBopsl, MPOCTPAHCTBEHHbBIE CO-
OTHOUIEHUSI OOBEKTOB MEPENAIOTCS BEPHO, @ FeOMeTpUUECKasi TOYHOCTh
0Ka3bIBaeTCs MPHU 3TOM HapyllueHHOH. B-TpeTbux, B Xo/e reHepanu3sa-
MU MPOUCXOAUT HE TOJNLKO UCKIIOUEHUE AeTajleil n3obpaxeHus, rno-
Tepss MHGOPMaUMHU, HO W TMOsIBIeHUE HA KapTe HOBOI 0000LUEHHOI
undopmaunu. Ilo Mepe aGcTparnpoBaHUs MCYE3aKOT YACTHOCTU U OT-
YeT/IMBee MPOCTYNAIOT CaMble CYILECTBEHHbIe YepThl 06bekTa, 0OHapy-
XKMBAIOTCA BeyliiMe 3aKOHOMEPHOCTH, [JIaBHble B3aMMOCBSI3M, Bblje-
JISI0TCS1 TEOCUCTEMBI Bee 60siee KPYMHOro paHra.

IMpouecc reHepanu3auuu TpyaHee APYrUX KapTorpaduyeckux mpo-
ueccoB noamaercd GopManu3auuu M aBToMatu3auuu. He Bce atansl n
MpoLeaypbl MOTYT ObITb AITOPUTMU3UPOBAHLI, HE BCE KPUTEPUU YHAETCS
ONHO3HAYHO opmanuzoBath. KayecTBo reHepaiusalvyM BO MHOTOM 3a-
BUCHT OT MOHUMAaHUS KapTorpad)oM COAEPXATENbHOI CYLIHOCTH M300-
paxaeMbIx reorpauyecknx (reoa0rMuecKux, coLUaibHO-IKOHOMUYEC-
KHUX Y T.M.) OObEKTOB U SABIEHUI, YMEHUS BBISIBUTb [JIABHbIE TUITNYHBIE
ux ocobeHHocTH. ONbIT NMOKa3bIBAET, YTO aBTOMATHU3alLlMsl KapTorpadu-
YeCKOit TeHepaIM3aLMU T0JIKHA OMUPAThCs HAa MHTEPAKTHUBHbBIE, IUAJIO-
roBble NMpoleaypbl, obecrednpaiolMe akTUBHOE y4acTre kaprorpada.

7.2. ®aKTOpPHI I€HEpAIM3ALINI

dakTopaMy reHepajiu3aUuuu SBJSIIOTCS MacluTab KapThl, ee Ha3Ha-
UYeHue, TeMaTUKa U THIl, 0COOEHHOCTU U U3YYEHHOCTh KapTorpahupy-
eMoro obbekTa, crnocobbl rpaduyeckoro opopmieHus KapTol. PakTo-
pbl ONpeAeNsOT MOAXOAbl K N'eHepaiu3aluM, ee YCIOBUS U XapakTep.

Has3snavenue xapmeot. Ha xapre Noka3bIBaloT JIULIb T€ OObEKThI, KO-
TOpbl€ COOTBETCTBYIOT €€ HasHauyeHuo. M3obpaxenue apyrux oonek-
TOB, HE OTBEYAIOLLUMX HA3HAYEHUIO KAPThl, TOJILKO MEUIAET ee BOCIpHU-
SITUIO, 3aTpyAHsieT paboTy ¢ kapToit. Ecnu, HanpuMep, WIKONbHas yyeo-
Hasi aIMUHUCTPATUBHAsA KapTa NnpeaHa3HayeHa uisl IEMOHCTpALMK Ha

9 - 4886
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ﬁ

Puc. 7.1. Bausiine Ha3HaueHMs KapThl Ha rcHepanusauuio. OparMeHTH Ha-
CTCHHOM LIKOJbHOM (a) M HacToJbHON (6) CrpaBOYHON KapT OAHOM M
TOI X€ TEpPPUTOPUH.

KJIACCHOM J0CKe, TO Ha Heil COXPaHSIOT JIMLLb CaMble BAXHbIE EMEH-
Thl coaepXaHusl (KpyNnHble ropofa, rpaHUibl U T.1.). X uzobpaxaior
KPYIIHBIMM 3HAaKaMHM CO 3HAYMTEJIbHbIM 00001leHreM Oe3 U3IMIIHEH
netanusauuu. Ecnu xe aHanoruyHas aiMMHUCTPATUBHAS KapTa UMeeT
CIIpaBOYHOE Ha3HAYEHUE U UCMOJIb3YETCS B HACTOJIbHOM BapUaHTE, TO
OHa JIOJIXXHA colepxXaTbh MaKCUMYM BO3MOXHOI 11 JAHHOI'O MacLITa-
6a uHbopMaLUK 06 AIMUHUCTPATUBHOM AeJIEHWH, HACEJIEHHBIX MyHK-
Tax, nyTsix coobuieHus: (puc. 7.1).

Bauanue macumaba nposiBisieTCs B TOM, YTO [PH Nepexoe oT bosee
KPYITHOro U300paxeHusi K 6ojiee MeJIKOMY COKpalllaeTcs I101AAb KapThl.
Bblliie yXe roBOpHJIOCh, YTO 110KAa3aTh B MEJIKOM MaclluTabe BCe NeTalu U
MOAPOOHOCTH HEBO3MOXHO, M MO3TOMY HEU30EXHbI UX OTOOpP, 060011Ie-
HUe, ncktoyeHue (puc. 7.2). OmMHOBpeMEHHO € yMeHbIlIeHHeM MacluTaba
yBEJIMYMBAETCSl NPOCTPAHCTBEHHBINA OXBAaT, YTO TaKXKE CKa3blBaeTCsl Ha
reHepanu3auuu. OObeKThI, BaXHble WIs1 KpyTHOMacIUTabHbIX KapT (Ha-
MpUMep, MECTHbIE OPUEHTUPBI), TEPSIOT CBOE 3HAYEHME HA KapTax Meji-
KOro maciutada W, cjieloBaTe/IbHO, MOAJIEXAT UCKIIIOUYEHHUIO.

Temamuxa u mun xapmot ONPEAENSIOT, KAKUE DJIEMEHTHI ClieayeT
MOKa3bIBaTh Ha KapTe ¢ Haubosblueit NoApOOHOCTbIO, @ KAKUE MOXHO
0ojiee UM MeHee CYLUECTBEHHO O0OOLUMTb MM AAXE COBCEM CHSTb.
Tak, Ha reosorMyecKoi UK NOYBEHHON KapTax OYeHb BaXXHO JeTalb-
HO U300pa3uThb rMAPOCETb — OHA HEMOCPEACTBEHHO CBSi3aHa C TEMOM
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1:25 000
BbicoTta ceuenust penbeda
5m

1:50 000
BbicoTa ceuenns penseda
10m

1:10 000
BoicoTa ceyenus penbeda 2,5 M

Puc. 7.2. I'enepanusauus cogepxaHusi TonorpadUyccKoit KapTbl C YMEHbllIe-
HueM macwtaba ot 1:10 000 xo 1:50 000.

KapThl. 3aTO MOXHO CHJIbHO TeHEpaJu30BaTh AOPOTM U HacejlieHHbIe
NYHKTbl, OCTaBMB JIM1Lb HEKOTOpPbIE AJis1 OOLUEH OPUEHTHUPOBKH, a al-
MUHUCTPATUBHbIE TPAaHULbI — COBCeM MCKIOYMTL. Ho Ha KapTax 3Ko-
HOMUYECKON TEMATHMKU, HAIIPOTUMB, HEOOXOMMMO MOAPOOHO MOKa3aTh
HaceJIeHHbIe MYHKTbI, NYTU COOOLUEHHUS] U alMUHUCTPATUBHOE AeNe-
HHe. A BOT PEYyHYI0 CE€Tb MOXHO JaTb OOOOLIEHHO, COXPAHMB JIMLIb
PEKH, MPUTOAHBIE Ul CYNOXOACTBA.

KapTtbl pa3zHoro Tumna Takxe UMEIOT pa3Hylo reHepaiusauumio. Hau-
oonee NoAPOOHbI AHATUTUYECKUE KapThl MHBEHTAPU3ALMOHHOTO THIIA,
a Haubosiee 0600LIEHB U reHEpaJM30BaHbl CUHTETUUYECKUE (HaMNpHU-
Mep, KapThl pallOHUPOBAHHS), U B OCOOEHHOCTHU KapThl-BbIBOABI, Kap-
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Thl-yMo3aktodeHust. OHU 110 CaMOit CYTH CBOE# He MPEeArnoiaraloT 0co-
001 JIeTaIbHOCTH.

Ocobennocmu xapmoezpagupyemozo obsexma (uau meppurmopuu).
Binsinue 3toro dakropa ckasbiBaeTcss B HEOOXOAMMOCTH Nepeaarth Ha
KapTe cBoeobpasue, NprMeyaTesbHble XapaKTepHbIE 3JIEMEHTbI 00beK-
TOB WJIX TeppUTOpUM. Hanprumep, B CTEMHBIX UK MOJYNYCTbIHHBIX paii-
OHAax HeoOXOAMMO MMOKa3aTb BCe MEJIKME 03€pa, UHOrAa Jaxe ¢ npe-
YBEJIMYEHUEM, €CJIM OHU HE «[1IOMELUAIOTCSH» B MacwTab, — 3TO OYeHbL
Ba>XHO 115 3acyLUNMUBbIX TeppuTOopuid. HO BOT B TYHAPOBBIX JlaHAWa-
Tax, [Ae BCTPEYAITCS THICAYM MEJNKHUX O3€p, MHOIME U3 HUX MOXHO
WCKJIIOYUTb NpPU TeHepaiu3aluM, 30eCh BaXHO MPAaBUJIbHO OTPa3UTb
00K XapaKTep 03epHOCTH TEPPUTOPHUH.

C TOi1 Xe TOYKHM 3peHMS BaXHO COXpaHSTh XapaKTepHbIe OYyepTa-
HUS1 OOBEKTOB, HaMpUMep Adaxe Ha caMoil MeJkoMacluTabHOIl Kapte
noka3ats CaMapckyio U3nydyuHy Bosru, unum TUNMYHYIO KOHDUrypa-
uuio nonyoctposa KanuH Hoc, wnu y3kue ouyepTaHuUst GbOPAOB U T.1I.
DT0 onuH U3 Hanbosee CYObeKTUBHBIX (PAKTOPOB reHepaln3alluy, Bedb
PELIUTDb, YTO «XapPAKTEPHO» U «TUMUYHO», & YTO — HET, MOXET TOJb-
KO caM KapTtorpad-cocTaBUTeb, pOpManbHble KpUTEPUU TYT paboTa-
10T TJIOXO.

H3ywennocmo obsexma. Tlpu 10CTaTOYHOI U3YYEHHOCTHU OOBEKTA
1306paxeHne MOXET GbITb MAKCMMAIbHO MOAPOGHBIM (U1 JAHHOTO
MacuiTaba U Ha3HAYEHUsT KapThl), a MPU HeXBaTKe (PaKTUYECKOro Ma-
TepHrana OHO HEMU30EXKHO CTAaHOBUTCS OOOOLUEHHBIM, CXEMaTUYHBIM.
MakTop U3YyYeHHOCTH TECHO CBA3aH C KA4eCmeom u NOAHOmMOU ucmoy-
HUK08, UCMOJb3yeMbIX 1T KapTorpaduposanusi. [Toatomy Haubosee
reHepaJM30BaHbl KapThl TMMOTETUYECKHME U MPOTHO3HbIE, COCTaBAEH-
Hbl€ MO HEMOJHbIM JAaHHbIM, KOraa OObEeKT HEAOCTAaTOYHO M3YYeH U
MMEIOTCS JIMLUb TIPUMEPHbIE (MUJIM HE BIOJHE JOCTOBEPHbIE) CBENEHUS
0 3aKOHOMEPHOCTSIX €ro pacrnpocTpaHeHusi. BpoyeM, runoretuyeckue
KapTbl U LOMXKHBI ObITH CXEMAaTHUYHBIMHU.

Oghopmaenue xapmei. MHOTOLBETHBIE KapThl (MPU MPOYMX PaBHbIX
YCJOBUSIX) TMO3BOJISIOT MoKa3aTh OOJbllee KOMUYECTBO 3HAKOB, 4YeEM
KapTbl OAHOLBETHbIE. [1pK XOpolleM KayecTse neyaTd M NnpaBUIbHOM
non6ope GOHOBBLIX OKPAaCOK, 3HAYKOB, LUTPMXOBOK HA ONHOI KapTe
MOXHO MYTEM HaJIOXEHUSI COBMECTHTb 10 LIECTH B3AUMHO MEPEKPHI-
BaloLUXCA C10eB 6e3 ocoboro yuiep6a st untaemoct. Ha ogHouseT-
HOW KapTe MM KapTe C OrpaHUYEeHHBIM HAaOOPOM KpacoK 3TO chaesaTb
TPYAHO UM laXe HEBO3MOXHO, C/ieA0BaTe/bHO, HEOOX0AMMa reHepa-
JIN3aLUs CONEPXKAHUS.
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7.3. Buanl reHe pajamn3aummn

CroxHble npoliecchl abCTparMpoBaHUsl, CBsI3aHHblE C KapTorpa-
(buueckoit reHepanusanmei, peatusyoTcs B pa3Hblx BUaax U opmax.
OHM KacaroTcst 06001eHUsI MPOCTPAHCTBEHHbIX (TEOMETPUYECKUX) U
CONIEPXKAaTe/IbHbIX XapAKTePUCTUK, KAYECTBEHHBIX M KOJMYECTBEHHbIX
nokasartejeit, oroopa M Aaxe MCKIIOYEHHMsT M300pakaeMbiX OOBEKTOB.
M Horaa reHepasn3almio paccMaTpUBAIOT Kak mpolecc abcTparuposa-
HYsl TPOCTPAHCTBA M coaepx)aHusi. OObIUHO BCE MPOSBACHUS TEHCPANH-
3alMM MPUCYTCTBYIOT HAa KapTe€ COBMECTHO, B TECHOH KOMOMHAUUH,
OIHAKO METOAMYECKU LIeJIeCOOOPA3HO PaCCMOTPETb UX B OTACAbHOCTH
(puc. 7.3).

Obobuwenue KavecnmeeHHbIX XapaKmepucmukK NPOUCXOQUT 34 CUET
COKpallleHUs pa3iMyuit 00 bEKTOB, YTO BCETAA CBSA3aHO C 006001IeHeM
M YKDYMHEHUEM KIACCU(DHUKAUMOHHBIX NMPU3HAKOB, C MEPEXOAOM OT
NPOCTbIX MOHATUI K CIOXHBIM. Hanpumep, Ha 0630pHBIX KapTax BMe-
CTO nokasa npeobagalolliux APEBECHBIX NMOPOA (KaK 3TO MPHHAITO Ha
KpYNMHOMacIITabHbIX TOrnorpadUyecKmUxX KapTax) JaloT coOUpaTe bt blii
3HaK Jieca, BMECTO NMOApPa3/ie/IeHUs XeJe3HOMOPOXHBIX NMyTeil no umc-
Jly KoJeit — enMHBbIA 3HAK >XEeJe3HbIX JOpOr, BMECTO Mokas3a 6010T
pa3HOM MPOXOAMMOCTH — OAMH 3HaK 3a00JI0YEHHON MECTHOCTH U T.J.
Ha reonornueckux Kaprax npu rnepexone OT KPYNHBbIX Macwitabos K
Gosee MeKUM 06061IAIOT CTpaTUrpadUuecKue NoApasieeHUs: CBUTDI
M Spycbl OOBENMHSIIOTCS B OTAEJbl, 3aTeM OTAENbl — B CUCTEMBbl, Ha
MOYBEHHBIX KapTax MONBUAbI OObEAUHSIOTCS B BUIbI, TUIIbI TIOYB U T.II.

BaXHO OTMETHTb, UTO 0000UieHUe KaueCmEeHHbIX XAPAKMEPUCIUK
Kapmozpagupyemozo aeaenus — smo, npexcde 6écezo, obobuenue (2ene-
paausauus) ezo kaaccugurayuu. [103TOMY NaHHBII BUI FreHEpaTH3allnU
HAaYMHAETCA C JIereHAbl KapThl, C Mepexofa OT BMAOB K poaam, OT
OTHEJIbHBIX SIBIEHHUI — K UX IpyMmnaM, OoT NPOOHbIX TAKCOHOMMYECKHUX
noapasfeneHuit — Kk 0oJiee KPYMHbBIM.

OGobuwienue KoauvecmeeHHbIX Xapaxmepucmuk TNPOSIBISETCH B
YKPYMHEHUM LKA, Mepexo/ie OT HeNpepbIBHbIX 1IKan K 6osee 0600-
LLIEHHBIM CTYMEeHYaTbIM, OT PABHOMEPHbIX — K HepaBHOMEpPHbIM. [Tpu-
MepaMH MOTYT CIIY>XXUTb YBEJIMYEHHE BbICOTbI CeueHMsl peibeda npu
reHepanu3alMy TonorpauuecKkux KapT, yKpyrnHeHue rpynnmMpoBKY Ha-
CE€JIEHHBIX MYHKTOB MO YUCJY XUTejei, oObenuHeHUe rpagaumii Kap-
TorpaMm u T.i. Ha kaptax, BBITTOTHEHHBIX TOYEUHBIM CI1IOCOOOM, 0606-
LEHUE KOJMUYECTBEHHOI XapaKTePUCTUKH ITPOSIBASETCH B YBEUYEHUU
Beca TOYKM, HanpUMep Ha KapTe XMBOTHOBOACTBA OJHA TOYKA U306pa-
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Puc. 7.4. TeHcpanu3zaumsa HaceaeHHoro nyiikra. [locicnosarenbias 3ameHa oT-
NCAbHBIX OOBCKTOB (3AaHUs — @) COOMpaTeNbHbLIMKU 3HAaKaMM (KBapTaiibl,
0o01IMIt KOHTYP ropoaa — 6, 8) U aOCTPAKTHbIM 3HAYKOM (ITYHCOH — 2).

xaet 500 rojloB KpynHoro poratoro CKoTa, a Mocie reHepaim3auun —
1000 rosioB ckoTa.

Ilepexod om npocmbix nonamuil K CAOMCHbIM. DTOT BUI FeHEpaIu-
3aUMHU CBSA3aH C BBEASHUCM MHTETPaJIbHBLIX MOHSITHI ¥ COOMpaATEIbHbIX
obo3nayeHuit. Hanpumep, npu nepexoae ot KpynHoMacutabHoii Kap-
Tbl TOPOAA K MeJIKOMAacIUTabHOI BHayajse M300pakeHue OTAENbHbIX
30aHUN 3aMEHSIETCST M300paKeHUEM KBapTajloB, MOTOM AAeTCH JIMUib
001K KOHTYp ropo/ia, a ganee — nyHcoH. Ha MenkomaciutabHoit kaprte
HAaCeJIeHHbII MYHKT NOJHOCTbIO TEPSIET CBOM UHAMBUIYAIbHbIE YEPThI,
TTYHCOH XapaKTepU3yeT JIMLIL YUCEHHOCTL HaceeH sl U aIMUHUCTpa-
TUBHOE 3HauyeHue ropoa (puc. 7.4). [pu reHepanuzauuu reoMmopdoJo-
TMYECKOM KapThl 3HAKU OTAEbHbBIX KAPDCTOBBIX ()OPM MOTYT ObITh 3aMe-
HEHbl OOLUMM KOHTYPOM pPACHPOCTPAHEHMsI KAPCTOBLIX MPOLECCOB, Ha
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3ooreorpamMueckux Kaprax rHe3faoBbsi NTUL — ODOOIIEHHbIM KOHTY-
pOM apeaJia Ux pacrnpoCTPaHEHMs, HAa KapTax MPOMBbILLIEHHOCTH 3HAUYKH
OTAENbHbIX NPEANpPUSTUI — 0003HAUYEHUEM MPOMbBIINUIEHHOIO LEHT-
pa — noaoOHble NPUMEPbl MHOTOYNUCIEHHBI.

Omobop (uckarovenue) o6seKkmog 03HAYaAET OrpaHUUYEHUE COACPXKAHMS
KapTbl TOJbKO 00BbEKTAaMHM, HEOOXOAMMBIMU C TOYKU 3peHUsI ee Ha3Haue-
HUsi, MacliTaba M TEeMaTUKH, U CHATHE IPYTMX, MeHee 3HaYMMbIX OObEK-
ToB. OTOOp BCErna HeMmoCpeACTBEHHO CBsSI3aH C 0000ILeHUEM KaueCTBEH-
HBIX M KOJIMYECTBEHHBIX XapakTepucTUK. OH BENEeTCs B COOTBETCTBUMH C
YKPYMHEHHBIMU NOApa3aeNeHUsIMU jiereHabl. [1pu otbope nonb3yorcs
ABYMS KOJMUYECTBEHHbIMM I10KA3aTeJIIMU: LIEeH3aMU M HOPMaMHU.

¢ Ilenz ombopa — orpaHU4MTEsbHBIM MapaMeTp, yKa3blBaloOUIUM Be-
JIMYUHY WIU 3HAYUMOCTb OOBEKTOB, COXpaHsEMbIX NP reHepa-
nuzaunu. [IpuMepnl LIEH30B: «COXpaHUTh Ha KapTe Jieca, UMelo-
wue miowanb 6onee 10 KM>», UM «MMOKa3aTh BCE peKU AJMHOM
6onee | cMm B MaciuTtabe KapThl», UM «OCTaBUTD NP reHepain3a-
LMM BCE paifOHHbIE AAMUHUCTPATUBHbIE LIEHTPBI».

Hopma ombopa — rokaszareiib, ONpPeACASIOIUMNIA TPUHATYIO CTe-
neHb oTbOpa, CpelHee Ha €AMHULYY TUIOLIAAM 3HaYeHHe O0beK-
TOB, COXpaHsieMblX NpH reHepanusauuu. Hopmsl oT6opa peryiu-
pYIOT Harpy3ky kaptbel. Hopma 3anaercsi, Hanpumep, Tak: «[okKa-
3aThb B TYHAPOBLIX NaHAwadTax He 6onee 80—100 ozep Ha | nm?
KapTbl» (OCTAIbHbIE HCKITIOYMTh). BTOT KpUTepuit Bcerna audde-
pPEHLIMPOBAH COOTBETCTBEHHO OCOOEHHOCTSIM Kaprorpad)upyemoit
Tepputopum (cM. pasa. 7.2). CkaxeM, NP rnepexolie OT Tornorpa-
¢unyeckux kapt maciurabda 1:200 000 k kapram maciutaba 1:500 000
HOpMa Harpy3kKd HaceleHHBIMU IyHKTaMM B I'YCTOHAacCeJIeHHbIX
paitoHax cocTaBisieT s (T.e. Ha reHepaIM30BaHHOM KapTe coxpa-
HSETCS TOJILKO TPETbsl YacTb HACEJEHHBIX NMYHKTOB), HA MeHee
3aceJIEHHbIX TEPPUTOPUSIX — Y2, @ B paiioHax C OYeHb PEAKUM
pacceJieHUeM — MOKAa3blBalOT BCE HACENEHHbIE MYHKTHI.

*

Obobwenue oepmanui 03HAYaET CHATHE MENKUX AeTajlei u30bpa-
XEeHUsl, OTKa3 OT HeOONbLIUX U3rMO0OB KOHTYPOB, CNIPAMJIEHUE FPAHMLL
U T.N. DTa 2e0MemMpu4ecKas Cmopona 2eHepausanuu nposiBisieTCs B CrJia-
KMBAaHMHU HEOOMBLLMX U3BUINH PeK U OEPEroBbiX TMHUM, UCKIIOUEHHUH
M3rMbOB rOpU30OHTAIEM, PUCYIOLLIMX MEJIKUE 3PO3MOHHbIE Bpe3bl, yIl-
POLUEHUH TFe0JIOTUYECKUX IPAHUL, XapaKTepU3YIOLIMX MEJNKYIO CKaal-
4aToCTh, M T.N. [1pu 3TOM, OAHAKO, CNEeadT 3a TeM, 4TOObl 06061IeHNe
oyepTaHUit He ObIJI0 MEXaHUUYECKUM, HE CBOAWIOCH K hOpMaibHOMY CTa-
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AKuBaHuio. [eHepann3oBaHHOe U300pakeHUe HEMPEMEHHO AOJIKHO CO-
XpaHsiTL reorpayMyecki MPaBAONOAOOHBI PUCYHOK 0OBEKTa, HAnpu-
Mep Mopdosoruio nodepexbsi, 0COOEHHOCTH MEAHAPUPOBAHUS PEK, TUTbI
9PO3MOHHOIO pacyNcHEeHHs, XapakTep ckianyatoctu. Hekoropsle, naxe
oueHb HeOObLINE, IETAIN COXPAHSIIOTCS, €CTH OHU TUMMYHb! /151 O0LEKTA.
CkaxeMm, (hbopiabl 04eHb TUIUYHbBI IS CKAHAMHABCKOro nodepexbsi, 1
MX ClielyeT MOKa3blBaTh JAaXe B CAMbIX MEJIKMX MacuiTabax.

Obsedunenue xonmypoe (6vt0ea068) — ellie OAHO NPOSIBJIEHHUE reo-
METPUYECKOI CTOPOHbBI FeHepain3alluu, CBSI3aHHOE C TPYNIMPOBKOH,
CNUSIHUEM KOHTYPOB. Bbimesibl Ha KapTe 0ObeOUHSIOTCS, BO-NIEPBLIX, B
pe3ynbTate 0000LIEeHUSI KAYECTBEHHbIX U KONMYECTBEHHbIX MOApa3ae-
JIEHHIl B JIeTeHe, a BO-BTOPbIX, BCAEACTBUE CAUSIHUS (COSAUHEHHUS )
HECKOJNILKMX MENKUX KOHTYPOB B OMH KpynHblit. Tak, oTaenbHbIE He-
0onbline apealbl MECTOPOXIEHMH KaKoro-jubo Mnojie3HOro Mckornae-
MOI0 MOTYT ObiTb OObEAMHEHBI B OIMH apeaJl, MEJIKME Y4acTKH jleca —
NIPUCOEMHEHb] K KPYITHOMY KOHTYpPY U T.M.

Cmewenue 31emennto8 uzobpaxcenus cBsizZaHo oO6bIYHO ¢ 06001Le-
HUEM OYepTaHUIl U OOBEAMHEHUEM KOHTYPOB, NMPU KOTOPbIX HEU30exK-
Hbl HeOONbLIME CABUTM HEKOTOPHIX O0BEKTOB OTHOCHMTENBHO UX UCTHUH-
Horo nosoxeHusi. Hanpumep, cnpsimieHue GeperoBoit AMHUU U UC-
KJIIOYEHUE MEJIKUX 3JIMBUMKOB MPUBOAMT K TOMY, YTO HEKOTOpbIE
NpUOPEXHBIE MOCENKU OKa3blBAOTCSA KaK Obl OTONBMHYTHIMMU OT bepe-
ra, Toraa Heo6XOAMMO UX CMECTHTb U «IPUABHHYTbH» K Mopio. Cmellie-
HUE 4acTO NMPOUCXOIMT MPHU pUCOBKe penbeda, Korna yKpynHsoT Bbl-
COTy ceueHust penbeda.

Ympupoeanue, uru noxas obsexmoe ¢ npeyseausenuem, 0O3HayaeT,
4TO Ha reHepaM30BaHHO KapTe OCTABJISIOT HEKOTOPLIE 0COO0 BaxX-
HBIE CO CMbICNI0BOI (comepXaTeabHOM) TOYKU 3peHUsS OOBEKTHI, KO-
TOpbie M3-33a MaJbIX Pa3MepOB MJIM MO YCJOBHUSIM LEH30BOr0 0TOGOpa
CJ1e40Ba0 Obl UCKJIIOYMTD, U MPU ITOM IaKe HECKOJILKO MPEYBCIUYU-
BatoT (yTpupyior) ux. [IpuMepamMu MOTYT ClyXHTb HeGONbLUME, HO
XapakTepHble M3YYUHBI PEeK, MeJIKUE 03epa B 3aCYLUIMBLIX CTEMNAX,
peakde ¥ HeOOJblIKE MO IUIOILAAU BBIXOAbLI U3BEPXEHHbIX F€0N0rH-
YeCcKMUX MOPOA TIOCPenu NOJsl 0CANOUYHbIX OTIOXKEHUH U T.II.

Eie pa3 nonguyepkHeM, YTO PaCCMOTPEHHbIE BUABI FeHepanu3alunn
NPOSIBASIIOTCSE HA KapTax He NMOpO3Hb, 3 COBMECTHO, OHU TECHO Mepe-
NAeTeHbl U TPYAHO OTACTUMbBI ONMH OT Apyroro. ['eHepanusauus comep-
XKaTeJIbHbIX ACTMEKTOB (KAYECTBEHHbIX M KOJMYECTBEHHbIX) OOBLIYHO
BjeveT 3a coboit U3MEHEHUe MPOCTPAHCTBEHHbIX FEOMETPUYECKUX Xa-
paKkTepuUcTUK U Haobopot. Ha puc. 7.5 nokasaHo, Kak B X0i€ reHepasim-
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Puc. 7.5. TeHepaninzaumst KOHTYPOB ACAbTH p. JyHast.

a — ucxonHas Kapta Macwrtaba 1: 5 00 000; 6 — Ta xe KapTa Npu yMcHbLUEHUM 10
macwraba 1:1 250 000; ¢ — yBenauueHHe reHCPaIM30BAlIHOTO M300paxcHus, Mo-
KasbiBaollee coycTaHue oTOopa M O0OOLIEHUS! IMHCIHBIX 2JEMCHTOB U APYTUX
aCMeKTOB TeOMETPUYECKONH reHepaIu3aumm.

3aLUMM NENbTbI PEKU CIIPSMIEHbBI OYEPTAHMSI OCHOBHOTO pycJia, UCKITIO-
YeHbl OQHU MPOTOKU U YTPUPOBAHBI APYrUe (BO3MOXHO, CYIOXOAHbIE),
000061LeHbl 0YepTaHUs KOC U JiuMaHoB. O0001IeHHEe OTHUX 3JIEMEHTOB
BJIEYET U3MEHEHMUE APYIUX, U BCE 3TO TECHO B3aMMOCBSI3aHO.

7.4. TeoMeTpHyeCcKas TOYHOCTD M COi€PIKATEJIHbHOE
nopobue

Teomempuueckas mounocms KapTbl — 3TO CTENEHb COOTBETCTBUS I10-
JIOXEHUS] 0OBEKTOB Ha KapTe MX AeHCTBUTENbHOMY MOJIOXEHUIO Ha Mec-
THOCTH. HapyliieHue reoMeTpryeckoil TOUHOCTU BEAET K CMELUEHUIO O0BEK-
TOB, U KOOPAUHATbI UX OYAYT NOJy4YeHbl MO KapTe ¢ OILUMOKOM.

Codepxucamenvroe nodobue (COOTBETCTBME) O3HAyaeT, YTO Ha Kap-
Te reorpaduyecku MpaBUWIbHO MepenaHbl B3aMMHBbIE COOTHOUIEHUS
00BEKTOB, UX XapaKTepHble OCOOEHHOCTH U CONMOMAYMHEHHOCTD.
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Brlllle oTMeuyanoch, YTO OIHO U3
OCHOBHbIX TIPOTMBOpEUMil Mpolecca
KapTorpapuyeckoi reHepajiu3auuu
KakK pa3 U COCTOUT B TOM, YTO CTPEM-
JIeHUE COXpaHWUTb COoAepXKaTebHYIO
BEpPHOCTb (nomobue) m306paxeHUs
4acTo BeNET K HapyLUEHUIO FeOMET-
puyeckoi ToyHocTH. B xone reHepa-
JIN3ALMU IPOUCXOAST CMELLEHUS] KOH-
TYpOB u NuHUHK (puc. 7.6 u 7.7), uc-
KJIIOYEHUE WIK OObeAMHEHUE HEKO-
TOpbIX 0OBEKTOB, YTPUPOBAHUE XapaK-
TEPHBIX AeTaNei — BCE 3TO HE MOXET
HE CKa3aThCsl Ha reOMETPUYECKOIt TOY-
HOCTH KapTorpahuyeckoro u3oopaxe-
HUsl. U3BeCTHO, HanpuMep, YTO 3HAK
aBTOCTpallbl UMEET Ha KapTe LUUPUHY
okoJio 0,6 MM, B Macuura6e 1:1 000 000
310 cocTasisieT 600 M; TAKUM 06pasom,
reoMeTpuyeckasi TO4HOCTb HapyLIaeT-
cs1 npumepHo B 100 pa3. Lupuna xe-
JIE3HOH NOpOru, MAyLIEeH napauiesb-
HO aBTOCTpaze, TOXE Pe3KOo IpeyBe-
JIMYUBAETCSI, U HACENEHHbIM MYHKT,
pacrnoyioXXeHHbI Ha 3TUX Marucrpa-
JISIX, OKa3bIBa€TCsl CABMHYT Ha MHOTO
coTeH MeTpoB. [lonyyaercs, yTo reo-
METpHUYECKasi TOYHOCTb PE3KO Hapyllie-
Ha, a COAepXaTe/ibHOE  COOTBETCTBUE
COXPaHEHO.

[Tpu reHepanusauuu penbeda Ha
KapTax CpeIHUX U MEJIKMX MacluTaboB
NIpY peIKOM CeyeHHH pesbeda HHCT-
PYKUMHU AOIMYCKAIOT CABUT OTAEJIbHbBIX
TOpM30HTaNeil BBEpX WU BHU3 IO
CKJIOHY, «3aTSIXKKY» UX BBEPX M0 Taslb-
BeraM H T.I. Takue npueMbl pUCOBKU
MpaBaonoao0Ho nepeaaoT Mopdoso-
ruio peiabeda, HO CyLWIECTBEHHO Ha-
pYLUAIOT FEOMETPUUYECKYIO TOYHOCTD.

Puc. 7.6. CMcuicHust npu re-
HepaTM3aLMKU KOHTYPOB.

Puc. 7.7. Hapywcuue rcomer-
PUYECKOI TOYHOCTH MpHU
0000LICHMHM H3BUIMUCTBIX
pek (a) u OGcperoBbIX M-

Hui (0).
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Puc. 7.8. ABTOMaTHuecKas reHepajiM3auvs M3BWIMCTOM JIMHUM C MOMOLIbBIO
aJITOPUTMa «CKOJIb3sILLEro cpenHero» (@) ¥ anrebpanyeckoit annpokcu-
Mauuu (6).

1 — ucxonHast MUHUA; 2 — CIIAXEHHAas JIMHUA.

Ha mMenkomacluTaGHbIX TMIICOMETPUYECKMX KapTaxX XOPOUIO BUAHbI TUIIbI
penbeda, 0COGEHHO YETKO NMPOSIBISAIOTCS MaKpo(hOpMbl 3eMHOI MOBEpX-
HOCTHM, HO 3TH KapTbl MaJOIpHUIOAHbI JUISl BbIYMCIEHUST MopdoMeTpu-
4yeCKMX MokasaTesieil, HarpuMmep yrjaoB HaKJIOHa MECTHOCTH.

Ewue Gonee BO3pacTaloT CABMIM, CMELLIEHUS M UHbIE UCKAXEHUS TPU
aBTOMATHYECKON reHepain3aluu, Koraa o6o0lleHre MpoBOJST MO He-
KOTOPhIM (hOpMaJibHbIM ajiroputMaM. MIHora st 3Toro 3afjaroT «luar»
OCpenHEeHHs] U3BWIMCTOM JIMHUU WX BBIMOJHSIOT CrIaXKMBaHUE MOCPEN -
CTBOM anfipoKCUMALIUH, T.€. MPUOIUXKEHUS TEOMETPUYECKH HEMPaBUlb-
HOM nMHUM (HPOPMBI) C MOMOLBLIO HEKOTOPOK MaTeMaTUYECKOM KPUBOIA
(puc. 7.8). I'eHepanu3oBaHHas IMHUS WIK KOHTYP HEPEIKO OKa3bIBAIOTCS
CIBUHYTbIMU OTHOCHUTEJILHO MX ITOJIOXEHUS] Ha UCXONHOM KapTe.

B 11e710M MOXHO CKa3aTh, YTO NpU 2eHepaiu3ayuu eomMempuiecKasn
moynocmb écez0a Hapyuwiaemcs padu COXPAHEHUA CO0eplCameabHozo
nodobus, VHLIMU CJIOBaMH, colepXareabHoe noaooue UMeeT MpUopu-
TeTHOe 3HayeHue. [Ipu 3TOM cnenyeT MOMHHUTh, YTO MeJIKOMAcLITab-
Hble reorpaduueckue KapTbl HOCIT 0030pHbIN XapakKTep ¥ He NpeaHas-
HayeHbl [UIS1 TOYHbIX U3MEPEHMH WJIM CHATHS TOYHDBIX KOODAMHAT.

7.5. Teorpa¢dmueckne NPUHINIIEI T€eHEPANN3aALII

C reorpadpnueckux MNO3WLMI reHepaniu3alus paccCMaTpPUBAETCsl KaK
npoLecc BblAeJEHUS Ha KapTax reocucreM Bce 6osiee KPyMHOro paHra,
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MX IJIABHBbIX KOMIMIOHEHTOB U B3aumocssizeil. Cpean MHOroobpasus yc-
JIOBUiA reHepaniu3aumMu HauboJiee CyLeCTBEHHbI CeayOUH1eE:

* Hay4yHO OOOCHOBAHHOE 0000I1leHME JIEreH b,

* oTobOpaxeHue reHeTUYECKUX U MOpdoIorMyecKkux ocobeHHoCTe i
001EKTOB U SIBJIEHUI,

* y4yeT BHYTPEHHHUX U BHELLIHUX B3aUMOCBsI3eil U300paxkaeMblx OObEK-
TOB, UX MEpPapXUUYECKON COMOAYUHEHHOCTH;

* ONTUMaJIbHBIA MOAOOP 3HAKOB U U300pPA3UTENbHBIX CPENCTB.

CaMblif OTBETCTBEHHBIN 3Tamn, ¢ KOTOPOrO HauMHAeTCs NpoLecc
reHepanM3alMUu BCAKON TEMaTUYECKON KapThl, — TeHepan3alus Jie-
re’nbl. 3To NoapasyMeBaeT yNpolUeHUE JiereHabl, 00001LueHUe TaKco-
HOMHYECKUX KATEeropuif, UCKIIOYEHUE HEKOTOPBIX Ipynn OOBLEKTOB,
COKpallleHUe KOJUMYECTBEHHbIX NOApa3ae/eHU 1 LIKaJl.

I'eorpaduuecky npaBusibHbI OTOOp M 00OOLUEHME CAMOIO KapTor-
pachHyecKOro pUcyHKa TpeOYIOT NMPHUCTAIBHOIO BHUMAHUS K MNepenaye
MopdoNnoruu U reHe3uca u3odpaxaembix 00bekToB. Kaprorpad He Mo-
XKET AeHCTBOBATb MEXaHMYECKHM, OH AOJDKEH MOHUMAaTh reorpamyecKyro
CYLIHOCTb M300paXkaeMbIX sIBJIEHMI U rpoiieccoB. I1pu aToM ucnons3yer-
Csl BeCb apCceHall NPUEMOB FeHEPAJIU3aLIUM, IPUMEHSIOTCS LIEH3bl U HOP-
Mbl 0TOOpa, BBIMONHSAIOTCS LENecOo00pa3Hble CMELUEHMSI OOBEKTOB MM
1x yrpuposaHue. [1aBHoe TpeboBaHue reorpauyecku J1OCTOBEPHOI re-
HepaIM3aLMKd — Hay4YHO 0O0CHOBAHHBIH [10Ka3 NPOCTPAHCTBEHHOM CTPYK-
TYpbl U B3aMMOCBsI3el sBieHHit. HyXHO coxpaHUTb MOP(ONOrMYECKUi
00J1MK, BbIACIUTD U JaXe MOAYEPKHYTh OCHOBHbIE (MHBapUAHTHBIE) 3J1e-
MEHTbI, XapaKTepHble COOTHOLUEHUS] OOBEKTOB, X COMOXYMHEHHOCTb.

060011eH1e coaepXaHUsl MPOBOAUTCS] HE IO OTACAbHBIM 3JIeMEH-
Tam, a B LeJIOM MO BCeMY M300paxeHU0. HeBO3MOXHO NMpeacTaBUTh,
HanpuMep, reHepaIN3alui0 peYyHOU CETH OTAENBHO OT penbeda MU
0000uIEHUE TOPOXHOM CETH B OTPBIBE OT HACEJIEHHbIX MTYHKTOB. B oc-
HOBE COIIACOBAHHOM reHepajiM3aliMu JIEXHUT YYeT reorpaduyecKmx CBsi-
3eit Mexny KaprorpagpupyeMbiMu o0beKkTaMu. [Ipu reHepanusaumu oos-
3aTeJIbHO YYUTBIBAIOT CAEAYIOLLME BUIbI CBA3EH:

* MeXIy OMTHOPOAHBIMU O0BEKTAMU (HaMpUMEp, HEOOXOIUM COIJIaco-
BaHHbI 0TOOD peK U 03ep, BXOJSLUMX B €AMHYIO BOIHYIO CUCTEMY);

* Mexay oO0beKTaMM pa3HOU NPUPOAbI UK pasHbIMU KapTorpadu-
yecKkuMU crnosaMu (peabeoMm U ruaporpacdueit, 10poxHOH ce-
TbIO ¥ HACEN€HHbIMM MYHKTAMH U T.1.);

* MEXAY pa3HbIMU KapTaMu (cienyer, HarpuMep, CTPEMUTLCS K
€AMHOMY YPOBHIO reHepajiu3allMd KapT YETBEPTUYHLIX OTIOXKeE-
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HUM, MOYBEHHOIO MOKPOBA, PACTUTEILHOCTU U JaHaLIahTOB Of-
HOIl TeppUTOpPUN).

CobmoneHne 3TUX TpeOOBaHMIA Mpe/noaaraeT, npexie BCero, co-
r1acoBaHME LEH30B ¥ HOpPM 0TOOpa, OMMHAKOBYIO A€TAJU3ALUIO Kaye-
CTBEHHbIX U KOJMYECTBEHHBIX XapaKTePUCTHUK, €IMHCTBO MOAXON0B K
000011eH1I0 KOHTYPOB, a [UUIsi Pa3HbIX KapT — €1l U B3aUMHYIO YBSA3KY
(OAMHAKOBYIO IETAILHOCTb) JiereH. ITocnenHee 0COOGEHHO CYILIECTBEHHO
NpU reHepaau3almun cepuit KapT U KOMITJIEKCHbBIX aT/iacoB.

Ha 3aBepiuarouiux 3ranax reHepaiu3aluy HEOOXOAUM NpoAyMaHHbIA
BbIOOP 0(OPMUTENBCKUX IIPUEMOB. DTO JAeT BO3MOXHOCTb NMOAYEPKHYTh
pa3Hble U300pa3uTebHbIE M1aHbl, COBMECTUTh OTAE/bHbIE CJION U300pa-
XXEHUs1, MPUNATh BbIPA3UTETbHOCTb 0COO0 3HAUMMBIM OOBEKTaM.

7.6. TeHepanm3anmsa 0O6HEKTOB PA3HON JIOKAIMIANN

Ob6sexmbt, a0xaiu3oeannsvie 6 NyHKmMax, U306paxaioT ¢ MOMOLIbIO
3HAYKOB, MO3TOMY UX I'eHepain3alus CBsI3aHa, Mpexae BCero, ¢ 0Tbo-
pPOM OOBEKTOB COMJIACHO YCTAHOBJIEHHBIM 1[€H3aM U HOPMaM, ¢ 06006-
LIEHMEM Ka4eCTBEHHBIX XapaKTePUCTUK OOBEKTOB U YKPYITHEHHUEM Irpa-
Mauuil 1WKan 3HaykoB. [IpM 3TOM NMPOUCXOOUT MEPEXOd OT BUIOBBIX
noapasaefeHnii 00beKTOB K POAOBLIM (HanpuMep, 3HaUYKU OTAEABHBIX
HEMTIHBIX CKBaXHWH 3aMEHSAIOTCS OOLUMM 3HAYKOM MECTOPOXIEHMS, a
Jlajiee — 3HAKOM apeana HeTsiHOro HacceiiHa).

[lepexoast K yKpyrnHEHHbIM MHTEPBaAJIaM, BaXXHO COXPaHSTh Xapak-
TepHble ctyneHu. Hanpumep, B CILIA K roponaM OTHOCSIT HaceJieHHbIe
MYHKTbI C YUCIOM XuTeneit 6osee 2500 yenosek, a 8 Muauu — Gonee
5000. 3HauuT, npu 0600ILEHUN MHTEPBAILHOMN LUKAJIbI AJISL 3TUX CTpaH
XeNaTeJIbHO COXPAHUTh UMEHHO TaKue pyoexH.

Obsexmot, A0KAAU306AHHbIE HA AUHUAX, BCETIa TepenaimTcs JU-
HelHbIMUM 3HaKaMU. JIns HUX HauboJiee CylLIeCTBEHHblI FeOMeTpUYec-
KM€ acleKTbl FeHepaJIu3aluu, YIpOLIEHUE U CIPSIMICHUE OYePTaHUIA,
a TakXe LIeH30Bblii OTOOP JIMHEUHBIX 2JIEMEHTOB (Hampumep, pek,
JUIMHA KOTOPBIX Ha KapTe MeHbule |1 cM). B psne ciyyaeB 060011al0T
KayeCTBeHHbIE pa3MyYUs JIMHEINHbIX 00bEKTOB (BMECTO 1OPOT pa3HOro
KJlacca BBOASAT €AMHbII 3HAK nopor U T.1.). [Ipu reHepanu3auuu Bek-
TOPOB M TMOJOC ABUXEHUS HeH30eXHbl OTOOP TONBKO TJaBHBIX Ha-
npaBjeHU U 000OLLEHHE KOJMYECTBEHHBIX XapaKTEPUCTUK (Hanpu-
Mep, 00bEMOB M CTPYKTYpbl IPY30MIOTOKOB).
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Puc. 7.9. [Tocnenosatenbliasi reHepanu3alms peabe@a B TOPU3OHTANNAX, CO-
MPOBOXAaeMast YKPYMHCHUEM BbICOTBI CEUCHHsI M UCKITIOUCHUEM ACTalci
3PO3MOHHOIO pacuieHEHHS.

a — ucxoaHoc m3obpaxeiine B Macwrtade 1:200 000; 6 1 6 — COOTBETCTBEHHO
M306paxelunst B Macwrtabax 1:500 000 1 1:1 000 000.

Obsexmbt cnaowinoz2o pacnpocmpanerus U3006paxaroT ¢ MOMOILUBIO
U30JIMHUI, KaYeCTBEHHOT0 ¥ KOJIMUeCTBEHHOTO DOHOB U apeanos. s
M30JIMHENHbIX N306paxeHHit Haubonee akTyalbHbl 06001IEHNE PUCYH-
Ka U30JIMHUIA M YKPYITHEHUE LiKaJ BbICOT ceyeHust. I1pu ymenom 0606-
uieHUU peabeda (puc. 7.9) ero mopdosiornyeckue OCOOEHHOCTH CO-
XPaHSIOTCA Jaxe MPU CHATUM MHOIUX AeTaleil 3pO3MOHHOrO pacuie-
HEHMS ¥ MHOTOKPATHOM YKpYyNHeHUH cedyeHus. K rmioutanHeM o0beKTam
MPUMEHUMBbI BCE MPUEMbl TEOMETPUYECKOI reHepanu3almu: UCKItoye-
HUE MaJbIX KOHTYpOB M HUX OOBbEAMHEHUE, CIPSIMJIEHUE OYepTaHUi,
CMellleHUe U YTPMPOBaHUE HEKOTOPLIX BHIAENOB U T.N. Bosnbuioe 3Haye-
HUE MMEET LIEH30Bblit 0TOOp. Manble KOHTYpbI JiecoB, 03ep, 00J0T,
nanawadTHbIE BblAEb HCKItoyatoTcss. OnHOPOIHbIE KOHTYPbI 00bean-
HSIOTCSl B O0siee KPYIHbIE UM 3aMEHSIIOTCS OOLLIMM 3HAKOM apeana.

I1pu reHepanu3aluu SBNEHUI, MOKA3aHHBIX CITIOCOOOM KayeCTBEH-
Horo ¢oHa, Ha NEPBbIi MJIaH BLICTYNAET YKPYNHEHUE KAYECTBEHHBIX
rpagauui, T.e. 06061eHMe KiaccupUKalUK U300paxaeMbix ABJIEHHH,
3aMeHa APOOHbBIX noapasaeieHnit 6onee KpynHbIMUA. XOpOILLUO U3BECT-
HO, HalpuMep, YTO Ha KPYNMHOMACLITAOHbIX TE€OJOTMYECKUX KapTax
noapoOHO MOKa3bIBAlOTCS CBUTHI U CEPUM PA3HOBO3PACTHBIX MOPOA,
no Mepe rnepexona kK 6osee MeakKuUM Maclutabam oHM 00061IAIOTCS B
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Puc. 7.10. 3rtanbl npolecca reHcpajn3alMu ABJACHHS, NMOKa3aHIIOro ToYCY-
HbIM CrIOCOOOM.

a — KUcxoaHoe H306paxeHHue MOCeBHBIX mjowaaci (oaHa Touka — 500 ra); 6 —
YKpYMHCHME Beca TOYKU (oaHa Toyka — 2500 ra); 6 — yBCAMUCHUC AHAMCTpa
TOYKH; ¢ — yMeliblueHHe MacluTaba kapThl (oaHa Touka 2500 ra).

Spychl, 3aTEM — B OTHEJIbI, & Ha CaMbIX MEJKOMAacCIUTAaOHbIX KapTax
1300paxaloTcs JMiLb Te0NIOrMYECKNE CUCTEMbI. AHAIOTMYHO Ha IMOYBEH-
HBIX KapTaXx Pa3HOBUAHOCTH TMOYB MMOCAEA0BATEbHO 3aMEHSIIOTCS BU-
IaMU, noaTUnamMu, TunaMu. CjlioBOM, reHepann3auus KapT Ka4yeCTBeH-
Horo ¢)oHa Bceraa BedeT K BblAeJEHUI0 Haubosiee KpYMHbIX TAKCOHOB.

leHepanu3auns oOBEKTOB, MOKA3aHHbBIX CMIOCOOOM KOJIMUYECTBEH-
HOTO (hoHa, BLIMOJHSETCS 3a CYUET YKPYMHEHHUS! CETOK PaiOHUPOBAHMSI
1 0600LIEeHHs LKAl KOIMYECTBEHHBIX [TOKa3aTene.

O6sexmbt paccesannozo0 pacnpocmMpanerun Yalie BCEro rnepeaamTcs
TOYEYHBIM criocoboM. I'eHepanu3auusi B JAHHOM Cilyyae CBOAMTCS K
YKPYMHEHMIO BECA TOYEK U HEKOTOPOMY YBEJIMYEHMIO UX pa3Mepa Ha
kapte (puc. 7.10). Ecau xe sBneHMe MoKa3zaHO 3HAKAMU apeasioB, TO
MOXHO COKPAaTMTh APOOHOCTb NMOAPA3ACIEHUN, YKPYMHUTL KOHTYPBI
apeasioB, MPOBECTU UX CIUSIHHE.
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Trnel
reorpapmIecKnx Kapr

8.1. AHAIMTHYECKME KAPThI

Anasumuuecxue xapmot omobpaxcarom 00HO f6AeHUe UAU KAKYIO-
aubo ezo xapaxmepucmuxy (00no ceoiicmeo). [lpy 3TOM naHHOE sBE-
HUeE NOKa3bIBaeTCsi B CBOEH CUCTeMe MoKa3aTe/ieil, OTBIEUEHHO OT APYTUX
SIBNIEHUH, BHE CBSI3U ¢ HUMU. [IprMepoM MOXET CIIY>XUTb KapTa YIJioB
HakiIoHa penbeda, rae NMpencrtabBieH TONbKO OAMH MopdomeTpuuec-
KMU MoKasartesb — KpyTU3Ha cKJIoHOB. Ha apyroit aHanuTMyeckoii kap-
T€ MOXHO TO0Ka3aThb IMyOMHY pacuieHeHUsi penbeda, Ha TpeTbeH —
9KCMO3UIMIO CKJIOHOB, Ha YETBEPTOil — TIYCTOTY OBpPaXHO-0anouyHOM
ceTu. Ha puc. 8.1 npuBeneHa kapra cenbCKOX0351iCTBEHHOIO UCTOb30-
BaHUs 3emenb HosocubOupckoit 061acTy, XxapakTepu3syooliasi UX TOJIbKO
B ONIHOM acmekKTe — MO0 pacrnaxaHHOCTH. TakuM o0pa3oM, aHAIUTHYEC-
Kasi KapTa He CTaBMUT 3aJaJy AaTh LIEJIOCTHOE NMpEeACTaBIeHUs: 00 00beK-
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Puc. 8.1. Ananntunycckas kapra. Pacnaxannocts Tepputopun HoBocnbupckoii
obnactu.
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Te, OHAa Kak Obl BbIYJEHSIET OJIMH M3 ero aclekToB (B JaHHOM cjlyyae
pacrnaxaHHOCTb TEPPUTOPUU) U TOJLKO €My IOCBSILICHA.

Cuna aHanuMTHYeckKoro xaprorpaduposaHusi B TOM, YTO OHO MO-
3BOJISIET KaK Obl «pacuJicHUTb» OOBEKT HAa COCTaBHbIC YacTH, 060c0b-
JIEHHO PacCMOTPETb UX M AaXe BbIASIUTH 3JIEeMEHThI 3TUX yacTeit. Takoe
«pacysieHeHUE» MOXET ObITb CKOJIb YTOIHO AE€TAIbHBIM, BCE 3aBUCUT OT
rnyOuHbl aHanM3a. Ha HaYaIbHBIX CTAAUSIX AHATUTHUYECKOTO M3YYEeHUsE
00beKTa Ha KapTax MoKa3bIBAlOT OCHOBHbLIE 3JIEMEHTDLI €r0 CTPYKTYPBbI,
BELECTBEHHOIO COCTaBa, ocobble NMpU3HaKu U cBoiicTBa. Ho mo Mepe
HAKOTUIEHMS 3HAHUA M COBEPLIEHCTBOBAHMS METOAMKM aHAJIUTUUEC-
KHE KapThbl OTpaxarT Bce Oonee MenKUe 0COOEHHOCTH U AeTanu. Tak,
u3yuyasi pesabed, NMPUMEHSIIOT Bce 6ojiee «TOHKHE» METOAbl MaTeMaTH-
4YeCKOro MOJEIMPOBaHMS, Noayyas Bce bonee netanbHble aHATUTHYEC-
KHE KapThbl, HApUMeEp KapTbl TOPUIOHTAILHOI M BEPTUKaNbHOM KpHU-
BU3HbI MOBEPXHOCTH, BTOPbIX MPOU3BOAHBIX, XapaKTEPUIYIOLLIUX CKO-
pOCTb M3MEHEHUS] YKIOHOB, IMCIEPCUU BBICOT U T.N. Bo3mMoXxHOCTH
aHaIM3a NPaKTUYECKU OECKOHEYHDI.

Heobxonumo, onHako, UMETh B BULY, UTO MOHATHE «aHAJIUTHYEC-
Kasi KapTa» B OMNpejesieHHOM CMbICie OTHOCHTebHO. CKaxeM, Kapra
JLHEBHBIX TEMIIEPATyp — HECOMHEHHO, aHAIMTUYECKasl KapTa Mo OTHO-
LUEHUIO K KapTe CpeaHEMECSYHBIX, a TeM 0oJiee — CpelHErOIOBbIX TEM-
neparyp. Ho u kapTy cpeaHeronoBbix TeMIepaTyp MOXHO CUMTATh aHa-
JIUTUYECKOM, €C/IU MOCTaBUTb €€ B Psifl C KAPTaMU JABJIEHUSI, OCA[KOB,
vcnapeHust, Npeo6a1ajaolnX BETPOB — BCE OHU XapaKTepU3YIOT JULUD
OTZACJIbHbIE JIEMEHTDbI KJIMMaTa.

Br3Ku K aHATMTHYeCKUM TaK Ha3bIBAEMbIE ¥acmibie, UV ompac-
aeevte kapmui. OHY UMEIOT Y3KYIO TEMATHKY, NMOAPOOHO MOKa3bIBAIOT
KaKylo-J1M00 OTAeNbHYIO oTpac/ib. Yalue Bcero, ropopst 06 oTpacneBbix
KapTax, UMEIT B BUAY COLMATbHO-3KOHOMUUYECKYIO TEMAaTUKY, CBs-
3aHHYIO C OTAENbHbLIMU OTPACISIMU MPOMBILLIZIEHHOTO UM CEJIbCKOXO-
351CTBEHHOro Mpou3BoacTBa. OTpacaeBbIMU MPUHATO CYMTATh KapThbl
MaLIMHOCTPOEHUS, TEKCTUAbHOI, XMMUYECKOMU, MUILUEBON U OPYrUX
oTpacieil NpOMbILIEHHOCTH MM KapTbl CBEKJIOBOACTBA, XJIONKOBOA-
CTBa, OBLIEBOACTBA, MTULEBOACTBA U T.IN.

8.2. KOMILIIEKCHDLIE€ KAPTBI

Komnaexcuoie kapmut cosemewarom uzobpaxcenue HecKoabKux 3ae-
MeHnmoe Oauskoi memamuxu, Habop xapakmepucmuk (nokazameaeii)
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Puc. 8.2. Komnnexkchas kapra. BomoHoCHOCTb pek, pacnpenenacHuc cToka M
NOTCHLUMAIbHbIC 3HEPropecypchbl BOCTOYHOM yactT Konbckoro moayoct-
poBa.

00H020 seaenus. Hanpumep, Ha 0O4HOI KapTe MOXHO AaTb U300apbl U
BEKTOPbI Npe0d1analolmnx BETPOB, MMesl B BUIY, YTO BETPbl HENMOCpea-
CTBEHHO CBsI3aHbI C NojieM atMocdepHoro aaBnenusi. Ha xapre cenbc-
KOTO XO351ICTBA MOXHO OJHOBPEMEHHO MOKa3aTb pacnaxaHHOCTb Tep-
PUTOPUM U YPOXAWHOCTb MIUEHMIIbl, HA TUAPOJOTHUYECKOIt KapTe —
CTOK B pEUHOM OacceitHe U NOTeHUHUAILHbIE SHEPTOPECYPCHI.

Ha puc. 8.2 npuBeneHa KOMIIJIEKCHasl KapTa, Ha KOTOpoi M300pa-
>K€HWE BHYTPUIOAOBOIO pacnpeneeHus pe4HOro CToKa U BOMOHOCHO-
CTU pEeK COBMELUEHO C XapaKTepUCTUKON MOTEHLMANbHbIX PECYPCOB
ruaposHeprum. Kaxnaas xapaktepucTvMka naeTcsl B CBOei cucrteMe ro-
KasarteJieid, HO NMoKa3 Ha OIHOM KapTe ABYX, TpeX U 0oJiee TeEM MO3BO-
JISIET YMTATEJII0 pacCMaTpUBaTh UX B KOMILJIEKCE, COMOCTABIISATL MEXIY
co00ii, ycTaHaBAMBAaTb 3aKOHOMEPHOCTH pa3MeLLEHUs] OAHOI0 NMoKasa-
TeJIsi OTHOCUTENbHO Apyroro. B 3ToM — riaBHOe AOCTOMHCTBO KOMII-
JIEKCHBIX KapT.

OnHako BO3HMKAIOT U CJAOXHOCTH. [1e10 B TOM, YTO Ha OIHOI Kap-
T€ TPYAHO COBMECTUTb U300paxXeHME HECKOJIbKMX SIBAEHUI TaK, YTOObI
OHM XOpOoUIO YHUTATUCh. M3BECTHO, HAaNpHMep, YTO MOXKXHO COBMECTUTL

10*
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JiBe CUCTEMbl U30JIMHUK (OAHA NAETCsl C MOCAOWHON OKpACKOU, Apy-
rasg — i pKMMU LIBETHbIMU JIMHUSIMU), HO TPU CUCTEMBI U3OJIUHUU yXKe
HE 4YMTAIOTCSA. AHAIOTMYHO MOXHO JaTh Ha KapTe ABE KapTOrpaMMbl
(0AHY — LIBETOBOIA LUKaJOM, APYIYI0O — LUTPUXOBKOI1), AOMOJHUTh KapTy
3HaYKaMHM, JIMHUSIMU OBUXEHUS, U300pakeHUEM apeasioB U T.II., HO
MPU MATU-1UECTU CJIOSIX KOMIUIEKCHAs1 KapTa CTAHOBUTCS MEPErpyXKeEH-
HOI M TepseT YATAEMOCTb.

XO0poll10 U3BECTHBIMU NIPUMEPAMU KOMIUIEKCHBIX KapT MOTYT Clly-
XHUTb TONorpauyeckme KapThbl, Ha KOTOPbIX COBMECTHO MpeAcCTaBie-
Hbl penbed, ruaporpadus, pacTUTEILHOCTD, MOYBLI MU TPYHTHI, Hace-
JIEHHbIE TNYHKThI, COLMAJIbHO-3KOHOMUYECKHE OOBEKThl, AOPOXHAs
CETb, IMHUMU CBSI3U, AAMUHUCTPATUBHbBIE TPAHULIBI — BECb KOMIUIEKC
00BEKTOB, XapaKTepU3YIOLIMX MECTHOCTb. Jpyroit, He MeHee sIpKUit
NpUMEpP — METEOPOJIOTMYECKHUE KapThl, rae Ha ¢GOoHe U300ap M JIMHUIA
atMocdepHbIX GPOHTOB MOKAa3aHbl METEO3JIEMEHTHI: TEMIIEPATypa BO3-
[lyXa ¥ MOYBbl, BJIAXHOCTb BO3/yXa, HAllpaBJieHUE U CKOPOCTh BETPA,
KOJIMYECTBO W BUI OCAAKOB, 00/1a4HOCTb U Ap. — B COBOKYITHOCTH OHU
OTPaXaroT MOroAHbIE YCIOBHUS.

8.3. CuHTeTMYECKUE KapThl

Cunmemuueckue xapmol darom yeaocmuoe u3obpaxcerue obsexma
uau A6AeHUA 6 eOUHbIX UHMEZPAALHBIX NOKa3ameasnx. DTU KapThl He CO-
NePXKAT XapaKTePUCTUK OTAC/bHBIX KOMITOHEHTOB 00bEKTa, HO 3aTO NaloT
0 HeM LieJIbHOe NpeacTabieHue. Hanpumep, CHHTETHYECKash FeOMOp-
donoruueckast Kapra oTpaxkaeT TUMbI pesibeda, HO «yMATYUMBAET» O
KPYTM3HE U 3KCMO3MLIUK CKJIOHOB, O CTeNeHMU pacuieHeHus. TouHo
TaK e KapTa TUIOB K1MMaTa XapaKTepU3yeT ero B LIEJJOM, HO ObLIO Obl
Oecrnosie3H0 MCKaTb Ha Hell KOHKpETHble CBENEHMUS O TeMIeparype,
ocankax, CKOpoCTH BeTpa U T.M. Yawe écezo curnmenmuueckue xapmot
ompaxcarom munoaozu4eckoe paiorupoanue meppumopul no KOMnAexcy
nokaszameaeii. TakoBbl KapThl JJaHALIAQTHbIE, UHXEHEPHO-TEOJIOTUYEC-
KOr0, CeJIbCKOXO3sIMCTBEHHOTo paifoHupoBaHus (puc. 8.3) u T.m.

CUHTEeTHYECKHE KAPThl OOBIYHO CO3AAIOT MyTEM MHTErpauvy AaH-
HBIX, OTPAXEHHDIX B CEPUAX aHANTUTUYECKHUX KapTaX. [Tpu HebosblLIoM
YyKce CHHTE3UPYEMbIX MOKa3aTeeil 3T0 MOXHO JIeNaTh BPyYHYI0, HO B
0oJiee CNOXHbBIX Clydyasx Heo6X0IMMO UCIOJIb30BaTh METOAbl MaTeMa-
THYecKoro MoaenuposaHus. Hanbosee ynotpebutenbHbl Modeau gpax-
mopnozo v Komnonenmuozo anaau3oe. OHU NpPeayCMaTPUBAIOT BblYUC-
JIMTeNIbHbIE MPOLEAYPDI, Aal0LIMe KOMNAKTHOE WMHTErpajbHOE OMnuca-
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HUE KCCIEAYEMOrO SIBJAEHUS
Ha ocHOBe 06paboTKK 60MTb-
UIMX MACCHUBOB MCXOAHOM
HHbOpMaLIMU.

Hanpumep, anst co3nanus
CUHTETUYECKOM MHXEHEPHO-
re0JIOTM4ECKOI KapThl YCJIO-
BUil CTPOUTENBLCTBA NOPOT B
KayecTBe MCXONHbIX OepyT
rapameTpbl, XapakTepu3ylo-
UMe reoJIorMYeckKoe CTpoe-
HUE, CEICMUYHOCTb 1 YCTOM-
YMBOCTb FPYHTOB, CTENEHb UX
YBJ@XHEHMUS] B Pa3HbIX IMpU-
PONHBIX 30HaX, CJIOXHOCTb
penbeda (YKIOHDBI, MposiBie-
HUSL 3pO3UU), KJIUMaTUYecC-
KWE YCJIOBHUSI, JIaBUHOOMAC-
HOCTb, HaJnyue JOPOXHO-
CTPOUTEJIbHBIX MATEPUAIOB, U
MHOTMe Apyrue — BCEro Mo-
xeT ObITh B3siTO 10 20—30 mna-
pameTpoB. PaKTOpHbIit aHAIU3
M03BOJISIET CBECTH BCE MX pa3-
HOOOpa3ue K HEeCKOJbKUM
¢axkTopaM, NMpuyeM Kaxmiblii
MCXOOHBbIA MapaMeTp BXOAUT
B MTOrOBYIO MHTErpajibHYIO
OLEHKY C ONpeaeJeHHbIM Be-
coM (Harpy3koi) B 3aBUCH-
MOCTH OT CWIbI €TO BIAUSIHUS.
B pesysibrate no KOMIUIEKCY
Beaywux HakToOpoB BbIOEISI-
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XNONKOBOACTBO B CO4ETAHWA C MHBOTHO-
BOACTBOM U 3€PHOBLIM XO3RUCTBOM

R 30Ha BaarHbIX CyGTDOHMHOB. 4aeBoACTBO
W paHHee 0OBOWEBOACTBO

T MONOUHO-MACHOE MMBOTHOBOACTBO W
H13H 3epHoBbe KyAbTypbt

IIIHII]I[']] 3epHoBble KynbTypsl M BHHOrpPanapcTeo
MACO- wepcTHOE MHBOTHOBOACTBO Ha
§ NETHUX U IUMHUX nacTéuuwax
HyneTypu # oTpacaun, RONOAHAIOWME CONLCHO-
XO3ARCTBEHHYIO CMeuHann3auunto
@ Burorpan af Puc

Y Tabak © Ulenkosoacrao

£ NetHve nact6uwa
3¢ 3umHue nacTbuwa
e Nleca

Puc. 8.3. CuHTeTHYCCKas KapTa. 30HbI
CrneluMann3aumm CebCKOro Xo-
3iicTBa Ha tore A3epbaiimkaHa.

10T TepPUTOPUM OaronpusiTHole, MajobaaronpusTHeie U Hebnaronpu-
SITHbIE JJIS1 CTPOUTENILCTBA IOPOr. BTU UHTErpa/ibHbIe JaHHbIE M COCTaB-
JIAIOT COAEPXXaHUE CUHTETUYECKOI KapThl.

OTMETUM, YTO CUHTETUUYECKHE KapThl BCErAa MMEIOT AOBOJIBLHO
noapo6Hble, MOPOit faxe rPOMO3NKUE JiereHaAbl. B MosICHEHUsIX K MH-
TerpajibHOM OLIEHKE CTApaloTCs OTPa3UTh MHOTHE UCXOAHbBIE MapaMeT-
pbl. YacTo UCnoib3yIOT MaTpUYHBIE JIeTeHabl, oblafaoume 0oabliei

UHGHOPMATUBHOCTBLIO.
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MeTonbl co31aHUsl CHHTETUYECKUX KapT OCOOEHHO YCOBEPLLEHCTBO-
BaJlMCb C BHeApeHUeM reoMHdopmaunoHHbix cuctem (IMC), onepu-
pYIOLIMX OAHOBPEMEHHO aecsiTkaMu cioeB nHgopmauuu. F'MC Bkito-
4aloT CNEeUMATbHbIE MPOLEeNYphl IS CUHTe3a JaHHbIX. B yacTHoCTH, 3TO
Jaj0 UMIYJIbC IUMPOKOMY Pa3BUTUIO CUHTETUYECKOTO IKOJOTO-Teo-
rpaduyeckoro KaprorpacpupoBaHUS YCNOBUM XU3HU HaceleHUsl Ha
OCHOBE Yy4Y€Ta KOMILJIEKCa MPUPOIHbBIX, SIKOHOMUYECKUX U COLIMATbHBIX
napameTpoB. Bo3M0OXHO naxe COBMELEHUE Ha OIHOM KapTe HECKOJb-
KHX CUHTETUYECKUX ToKa3aTeJeil.

[MpoLeaypbl MOAETUPOBAHUS CUHTETUYECKUX KApT UMEIOT MHOTHE
npuBJeKaTe/IbHbIE CTOPOHBI U OMpeaesneHHble Henoctatku. C onHoM
CTOPOHbI, yI0OHO MOJYYUTD 110 ONHOM KapTe obllee rnpeacrasieHue ob
06bekTe, He oDOpalllasich K TPYAOEMKOMY COIOCTaBJIEHUIO Cepuil Mo-
3JIEMEHTHbLIX KapT, HO C APYroil — YuTaTeslb BLIHYXIEH IOJb30BaThCS
rOTOBBIMHU BbIBOAAMU U HE UMEET BO3ZMOXHOCTU MPOBEPUTH METOIUKY
pacyeToB, TOUHOCTh YMO3AK/IIOYEHUi1, 0O0CHOBAHHOCTb BHIBOIOB. UMEH-
HO T03TOMY cuHmemud4eckue Kapmol, sBISIOLIMECS B 3HAYUTEJbHOM
Mepe KapTaMU-BbIBOIAMU, He caedyem UCnoas306ants 6 ompbulée om Kapm
aHaIumMu4ecKux U KOMNAEKCHBIX.

HMHorna Ha OnMHOUN M TOI Xe KapTe CUHTETUYECKOE U300paxeHue
COoYeTaeTcsl ¢ aHAIMTHUYECKMMU Mokasatensimu. Hanpumep, Ha 3Ko-
HOMMYECKHX KapTaxX CeJbCKOX03sHCTBEHHOE pallOHMPOBaHUE JAaeTCs B
CUHTETMYECKOM O000OLUEHM U, @ OTPACIM IPOMBILLIEHHOCTU TNpeaCTaB-
JIEHbl AHAJTUTUYECKM. DTO TaK HA3blBAEMbIEC AHAAUMUKO-CURMEmMuH4ec-
Kue Kapmot.

HeobxonumMo uMeTb B BUAY, YTO €CTb pa3Hble CTYNEHU CUHTE3a.
Hanpumep, reomopdosornyeckas KapTa siBIsieTCss CUHTETUYECKOM To
OTHOLLEHMIO K KapTaM YIJIOB HaKJIOHA U pacuyieHeHus pesbeda, HO B
TO Xe BpeMsl OHa MOXET pacCMaTpUBaThCsl KakK aHaJIUTHYeCKas Mo OT-
HOILLEHMUIO K KapTe NMPUPOAHOTO palOHUPOBAHUS TeppUTOpUHU. TyT OHa
CTOMT B psIly TaKUX KapT, KaK TMAPOJOTrMYecKasi, oyBeHHas, reobo-
TaHuyeckad U ap. To, 4To Ha OAHOM CTYMEHU BBICTYMAET KaK CUHTETU-
yeckoe U300paxeHue, Ha cnenylollieM, 6osiee BbICOKOM YPOBHE CTaHO-
BUTCS «3JIEMEHTOM» 00Jiee CITOXHOM CUCTEMbl — TaK B KapTorpagupo-
BaHUU MPOSBJSIETCS] AMAJIEKTUKA MPOLIECCOB aHaIM3a—cuHTe3a. Crenyet
106aBUTh, YTO CTENEHb CHMHTE3a BCErJa BO3pacTaeT C yMEHblUEHUEM
MaciuTaba KapThl, C MEPEX0A0M OT N0Ka3a OTAEbHbIX 00BEKTOB K M300-
paxXeHUI0 coOMpaTebHbIX NMOHATUI. M Haye roBopsi, ypoeens cunmesa
Haxodumcs 6 onpedeaeHHOU 3a6UCUMOCIL OM CMeneHu 2eHepaiu3ayuu
xapmozpagpuueckozo uzobpasxcenus.
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Puc. 8.4. Kapra anitaMukn. OCHOBHbBIC TUIIbI CHHOMTHYCCKHX MPOLICCCOB B A3ep-
baimpxaiie.

8.4. KapTol JMHAMMKN M KapThl B3aMMOCBA3EN

Ocobble TUMbI TEeMATHYECKUX KAPT COCTABNSIIOT KAPTbl IMHAMUKU U
B3aumocBs3eil. Kapmot dunamuru NoKa3bIBalOT NBUXCHUE, Pa3BUTHE
KaKOro-nubo siBJIEHMsI MAK Mpoilecca BO BPEMEHU JIMOO ero rnepeme-
lLieH1e B MpoCTpaHCcTBe. Takue KapThl XapaKTepH3YyIOT, HApUMeEp, pOCT
ropoJoB U pa3BUTHe ypOaHU3aUMHU, CMELIEHUE JIENHUKOB, MYTH nepe-
MellleHus aTMocGepHbIX Buxpeit (puc. 8.4). KapTol AMHAMUKHU cOCTaB-
JISIOT O NPSIMbIM HATYpPHLIM HAGMIOAEHUSM 3a NepeMellieHUEM 00beK-
TOB MJIX MYTEM CPaBHEHUsI pa3HOBPEMEHHbIX KapT, GUKCUPYIOLLUX CO-
CTOSIHME SIBJICHUS! B Pa3Hble MOMEHTbI BPEMEHH.

Kapmut 63aumoceazeii nepenaloT cTerneHb U xapakTep NpPOCTpaH-
CTBEHHBIX CBSI3e ABYX MM HECKOJILKHUX siBJIeHUIt. B kayecTBe NpUMepoB
Ha30BeM MOp(OCTPYKTypHble KapThbl, OTpaXKalollue CBSi3b COBPEMEH-
Horo penbeda ¢ reoIorMYECKMMU CTPYKTYPAMM, M KapThl 3aBUCUMOC-
Teil MeXay pacrnpocTpaHeHueM (UTOIMNAHKTOHA U colaepKaHUeM pa-
CTBOPEHHOTo Kucnopoaa B Bogax Okeana. Yalle Bcero 3to Mexorpac-
NieBble KapThl, AAMOLIMe MPEACTABICHUE O CBI3X MEXIY KOMIIOHEHTaMU
NPUPOAHOI cpeibl, HacejleHueM M TexHochepoii. [ToaToMy MHOrue
B3aMMOCBA3U HAXOMASIT OTPAXKEHUE HA KAPTAX IKOJOTHYECKON TEMATUKH.
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[ns co3paHusi KapT B3aMMOCBSI3eil 4acTo NMpUOeralT K MaremMaTu-
KO-CTaTUCTMYECKUM pacyeTaM, BBIYMC/ISIOT KO3GhPULIMEHTb KOppesi-
UMW WM MHBbIE TT0Ka3aTean cBaA3u (cM. pasn. 13.3, puc. 13.10). Takue
KapThl YACTO COCTABJISIIOT MyTeM paiOHMPOBAaHUS TEPPUTOPUHM MO CTe-
NEHU B3aUMOCBSI3U ABJAEHUM U T.M.

8. 5. DyHKIIMOHAJIbHBIE TUIILI KapT

B coBpeMeHHOI TeMaTUYeCKON KapTorpaguu NocTossHHO UIIET pa3-
paboTKa BCe HOBBIX THUIIOB KapT, C TeM 4TOObI HauboJjiee MOMHO YN0B-
JIETBOPATb Hay4YHble U NPAKTHYECKUE 3aNpoChl nosb3oBareneil. Co3na-
HbI KapThl Pa3AUUYHBIX GYHKLIMOHANIbHBIX TUTIOB: MHBEHTapU3alIUOHHbIE,
OLIEHOYHblE, UHAMKALMOHHbIE, IPOTHO3HbIE U PEKOMEHIATeNIbHbIE.

Hueenmapusauuonnste kapmot NOIPOOHO PETUCTPUPYIOT HATWUYKE,
MECTOIOJIOXKEHHE U COCTOSIHUE OOBEKTOB M SIBIEHUI. DT KapThl Kak Obl
coaepxar GakTHYECKYI0 OMUCh MPUPOAHDBIX U TPYAOBLIX PECYPCOB B CO-
OTBETCTBMM C MPHUHATLIMU KIaccH(pUKauusiMu, HO Be3 yKa3aHHs KX OT-

HolueHuit u cBsseit. OObIYHO 3TO

KapTbl aHAJIUTHUYECKOrO TUIIA.
fESZ Xataposon TpnMepamMn MOTYT CIyXuTb Kap-
Tbl pa3MeLLEHUS TOJE3HbIX UCKO-
MaeMblIX, JI€KapCTBEHHbBIX pacTe-
Huit (puc. 8.5), TpynocrnocobHo-
ro HaceneHus, nactouul u
NMaXOTHBIX 3eMefib U T.11.

Ouenounvbie Kapmol CO3aI0T

Ha OCHOBE MHBEHTApU3aLLUOHHbIX.
DTO KapThl NMPUKIAMHOrO Xapak-
Tepa, colepXallue LieJeHanpas-
JIEHHYIO OLEHKY KaKoro-iubo
o0beKTa B 3a1aHHOM OTHOLLEHUU
(MM Cc onpeneleHHOW TOYKH
3peHus1). IMeHHO no3aTomy st
OIHOTO M TOTO Xe€ O0BEKTa MAU
o MEcTONaxoMAGHNR MEHbUONA SIBJIEHUS MOXHO COCTaBUTb CO-
,\6, ;::::::":P;;‘imo Hr (Ceipon Bec) Bepl.lleHHO pa3HbIC OLCHOYHBIC
KapTbl. CylLLECTBYIOT, HaNpumep,

Puc. 8.5. MiBcHTapu3aLmolHas KapTa. KapTbl OLEHKM NPUPOAHLIX yC-
Pacnp0CTpaHeHMe XEHbIUCHA B HOBMH TeppMTOpMM 11 CTpOU-
Ipumopckom kpae. TenbCTBa gopor (puc. 8.6), rpax-
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5 - cxaTue Topda nog
=| warpysxon

~ cxaTne Topda nop Harpys-
KOW, NPOCaAKK NpuU NPOTan-
BaNWM U MEP3INOTHOE Nyve-
Hue

Puc. 8.6. Ouciiounias kapra. Quelika NpUPOAHbIX YCIOBHIA ISl CTPOMTENBCTBA

[OpOr B LcHTpanbHoi yacti 3anagHoit Cubupw.
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JAHCKOTO CTPOMUTEJIbCTBA, CEJILCKOXO3s1UCTBEHHOrO OCBOEHUSI, pa3-
paboTKK HeTAHBIX U Tra30BbIX MECTOPOXIAEHMWI, aHAIM3a IKOJOIU-
YECKHMX YCJIOBUU XU3HU HaceleHUs, NMpOBeAeHUs] TTPUPOAOOXPAHHbIX
MEpONpUATHIA U T.N. Bce 3aBUCUT OT NMpPUKIAAHOM 3agayu U Habopa
MCXOIHbBIX JAHHBIX.

Yauue BCero omeHOUYHble KapThl XapaKTEPU3YIOT B3aMMOAEHCTBUE
yesioBeKa U okpyxatolleit cpeabl. K HUM nprHanaexaT MHOTUME MHXe-
HEepHO-Teorpaduyeckue, MHXEHEPHO-TeoJIoTMYeCKre, arpoKjIuMaTy-
YyecKue, MeauKo-reorpaduyeckue M, KOHEYHO e, pasHooOpa3Hble
akonoro-reorpaguyeckue Kaprtol. [Ipy 3TOM CYyLIECTBYIOT KapThl, 1aI10-
LiMe OLUEHKY TOJbKO OTAEIbHbIX KOMIIOHEHTOB NMPUPOAbI (HanpuUMep,
penbeda nns ueneld MeauMopaurMu MM MOYB IS 3eMienenus), u o6-
LL{M€ OLIEHOYHbIE KApThl (HaIpUMEP, OLIEHKU MPUPOAHBIX YCAOBUIA 1151
KU3HU HacejieHus).

Huduxauuonnste xapmo: npefHa3HaYeHb! s TPENCKA3AHUS U Bbl-
SIBJICHUSI HEM3BECTHBIX SIBJICHUI HA OCHOBE M3Y4YEHUs! APYTUX, XOPOLLO
u3BecTHbIX. CocTaBleHUe MHAUKALMOHHBIX KapT OMMpaeTcst Ha npen-
CTaBJIEHHS O TECHOI1 CBA3U MHAMKATOPOB U UHAULIUPYEMBbIX SIBJICHHUA.
Tak, MHIMKALMOHHbIE KAPThl PACTUTENbHOCTU NPUMEHSIOT I OOHA-
pYXeHMUs TEKTOHUYECKHUX Pa3/IOMOB, MOCKOJIbKY HaJ 30HAMMU MX BO3-
HUKAIOT 0cOOble YCNOBUS LIUPKYISILIMMA TPYHTOBBIX BOM, a 3TO HE3aMel-
JIUTEJIbHO CKa3blBaeTCsl HA BUAOBOM COCTaBe pacTUTeNbHOCTU. HekoTo-
pble BUAbl PACTEHHMI CJyXaT MHAMKATOpPaMH TMOJE3HbIX MCKOIMAeMbIX
(0COGEHHO PYAHBIX MECTOPOXIEHUH, COMSIHBIX 3ajiexeit), OTaenbible
apeaJibl XXMBOTHBIX MHAULIMPYIOT PACIPOCTPAHEHHE TE€X WK UHbIX 0O-
JIe3HeH YeaoBeKa, Mo3TOMY MHAMKALMOHHbIE re000TAHUYECKHE KAPThl
UCITOJIb3YIOT TPU pa3BelKe MOJIE3HBIX UCKOMAEMbIX, a MHAMKALMOH-
Hble 300reorpaduyeckue — rpu BbISIBAEHUU MOTEHLIUANLHBIX apealoB
6osie3Heit. TakuM 0O6pa3oM, MO CYTH UHAMKALIMOHHbIE KapThl OJM3KHK K
MTPOTHO3HbIM.

Ilpoznosnsie kapmot OTPAXAIOT HEU3BECTHbIE, HE CYLIECTBYIOLIUE B
HaCTOsIlLiEe BPEMST MJIM HENOCTYIHbIE Ul HEMOCPEACTBEHHOIO U3yye-
HUS SBIEHUS U Npolecchl. Takue KapThl MOTYT OTPAXaTh:

* nPo2HO3bL 60 gpemeHu (CUHOMNTUYECKAs! CUTYyaLlMsi HA 3aBTPallIHUiA
JE€Hb, COCTOSIHUE OKPYXAIOLLUEeH CPebl uepe3 MsAThb JIET U T.1.);

* npozno3vl 6 npocmparicnee (OlUeHKa HeTEra30HOCHOCTU TEppHU-
TOpUM, CTpoeHue Heap JIyHbl U Ap.).

Takum 00pa3oM, coaepxaHWe MPOrHO3HbIX KapT He OrpaHUYMBa-
eTCs NnpeackasaHueM Oyaylluero, Ha HUX MOXHO MOKa3aTb U CYLIECTBY-
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Ioulee B HacTosillee Bpemsi, HO
elle HEM3BECTHOE UM HE U3Y-
YeHHOE sIBJIeHHe, HalpuMep 3a-
Nexu HedTW W rasa, KOTopble,
BEPOSITHO, UMEIOTCSI, HO ellle He
OTKpHITHI (pUc. 8.7).

CyuiecTByer nejieHue Mpo-
THO3HBIX KapT MO OXBaTy TeppH-
Topuu (r7100a1bHblE, peTMOHANb-
Hbl€, TOKAIbHbIE MPOTHO3b!), 10
TeMaruke (KapThl IPOTrHO3a Mpu-
POIHBIX U TPYAOBBIX PECYPCOB,
BPEAHBIX U OMAacCHBIX MPUPOAHO-
TEXHOTCHHBIX ABJIEHUM, COLMANb-
HO-3KOHOMUYECKOTO Pa3BUTHS
TEppUTOpUHU U Ap.). Kpome Toro,
pa3MyaloT KapThl, COAEpXalllue
KPAaTKOCPOUYHBIil, CpeaHecpoy-
HBIi ¥ JOJITOCPOUHbIi NPOTHO3bI.
Hano, onHako, oT4e/IMBO Tpen-
CTaBJISITb OTHOCUTE/ILHOCTb 3TO-
ro nenenus. Hampumep, kpaTko-
CPOYHBIM TMPOTHO3 M3MEHEHUH
naHawagra gaercs Ha Onuxam-
1K€ TOfIbl, @ KapTa KpaTKOCPOU-
HOI0 CUHOMTUYECKOTO MPOrHo3a
COCTaBJISIETCS. HA HECKOJILKO Ya-
COB BIIEpE.

Haubonee cyurecTBeHHO
noapasaejeHue MporHO3HbIX
KapT MO CTEeNEeHU BEPOSTHOCTU
(I1OCTOBEPHOCTH) MPOrHO3a, B
COOTBETCTBUU C YEM BBLACISIOT:

¢ Kapmol npeodeapumetbHo20
npozuosza, KOTOpble CO-
CTaB/SAIOT O6e3 3HaHUs Bcex
YCJIOBUI U B3aUMOCBSI3EH,
Ha OCHOBE NPUOAUUTENb-
HbIX QHAJIOTHUIA, 11O HEMo-
HbIM UM HEAOCTATOYHBIM
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Puc. 8.7. IlporHo3Has Kapta. I[Tporto3

uequera3ouou I0CTH OCTpOBaA Ca-
XaJIUH.
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JNAHHBIM; KapTbl 3TOr0 TUMA JOBOJILHO CXEMATHUYHbl M MPeuMy-
LIECTBEHHO MeJIKOMACLITaOHbI;

¢ Kapmol 6epoOAMHO20 NPO2HO3@ — WX CO3JAIOT Ha OCHOBe Gosee
JNETANLHOrO aHajn3a C YYETOM OCHOBHbIX ((POHOBBIX) TEHAEH-
UM, CYLIECTBEHHBIX B3aUMOCBSI3eil U NOCTOBEPHBIX AHAJIOTUIA;
3TO OOBIYHO CpeIHEMACLITAOHBIE KAPThi;

* Kapmo! 6eCbMa 6ePOSAMHO20 NPOZHO3a — VX COCTABJISAIOT B TEX CJ1y-
Yasix, KOria y4Te€Hbl BCe WIM IMOUYTH BCE (DAKTODPbI, OMNpPEAENAIO-
liMe pa3MelleHue, BeMUUHY, BpeMs HACTYIUIEHUS U MHTEHCUB-
HOCTb MPOSIBJIEHUS ABNEHHUS; 3TH KapThl OTIMYAIOTCS AETAbHOC-
ThIO U MOTYT COCTaBJISAIThCS B IOCTATOYHO KPYITHBIX MacluTabax;

* Kapmul nepcneKmueHo20 paciema — 3TO NpeleibHBIA ClyYail Bech-
Ma BEpPOSITHOTrO NMPOrHO3a, OCHOBAaHHOIO Ha TOYHOM 3HAHHUM Xa-
pakTepa pa3MmellleHUs, CBONCTB, BpEMEHM HACTYIJIEHUS TIPOTHO-
3UpYEMOro SIBJIEHMSI U OXHMIaeMbIX mocieacTBuit. Tak, Hanpu-
Mep, MOXHO MpeACcKa3aTh PaHMULIbl 3aTOIIEHUS TEPPUTOPUM M
CKOpOCTh nepeopMUpoBaHUs GeperoB BOAOXpaHMITUILIA IPU CTPO-
UTENILCTBE TUIOTHHBI.

Pexomendamenvnole Kapmot IpeCTaBIAIOT COOOM JIOTMYECKOE pa3-
BUTHE OLIEHOYHBIX M MPOTHO3HBIX KapT ¥ OTPaXaloT yKa3aHMUs, PEKO-
MEHAALUUU U KOHKPETHbIE MEPOIPUSTUS, KOTOphIE CleAyeT NPOBECTU
Ha NaHHOW TEPPUTOPUHU Ul AOCTHXKEHUS KaKOW-TMOO MpaKTHU4YeCcKoi
uenu. [TpuMepamu KapT 3TOrO TUIA CYXAT KapThl MeJTMOpaluii (puc. 8.8),
MEpPOINPUSITHUIA 110 O3A0POBJIEHUIO MECTHOCTH, IMpEIaraeMbIX MPOTUBO-
3PO3UOHHbIX, MPOTUBONIABMHHDIX, IPUPOAOOXPAHHBIX MEP U T.II.

8.6. KapTsl pa3HOro Ha3HAYEHMUSA

Ha3zHaueHue KapT Tak xe pa3HooOpa3Ho, KaK pa3HooOpa3Hbl ce-
pbl YEJIOBEYECKON MEATETHLHOCTH, MO3TOMY 3aTPYAHMTENbHO YKa3aTh
BCe THUIIbl KapT, pa3jMyarollMecs o 3TOMY Npu3Haky. [leno ocnoxHs-
€TCsA €lUe ¥ TEM, YTO psll KapT OPUEHTUPOBAH HA MHO20Ue1e60€ Ha3HAa-
YeHue — OHY OIHOBPEMEHHO CIyXaT ISl [UIAHUPOBAaHHUSI, HAYYHbLIX
U3BICKaHUH, yYeOHBIX Y KYJbTYPHO-IIPOCBETUTENIBCKUX LIEIEH, TToyye-
HUS CIIPABOMHBIX CBeIEHUI 1 MHOrOro Apyroro. M Bce e MOXHO yKa-
3aTh HECKOJIBKO TUIIOB KapT, B KOTOPbIX OCOOEHHO YETKO IMPOSIBJIEHbI
0COOEHHOCTH UX Ha3HAYEHHUS.

Hayuno-cnpaeounvte kapmot nipeaHa3HaYeHbl VIS BLIMTOJHEHUSA 10
HUM Hay4HBIX UCCIAEA0BAHUI U MOJYYEHUsT MAaKCUMalbHO MOAPOGHOM
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Puc. 8.8. PckoMmennarcnbHas kapra. Mennopatus scmens Kanyxckoit obnacru.

(nns paHHOro Maciurtaba), AOCTOBEPHOM M HaydHO 06pabOTaHHOM MH-
dopMauuu. DTO KapThl As1 CIIELIMANIUCTOB, paboTaloW KX B chepe HAyK
0 3emJie ¥ COLMANTbHO-3KOHOMUYECKUX HayK.

Kyavmypro-npoceemumeascxue Kapme: OpUeHTUPOBAHBI HA LLIKPO-
KHME YUTaTeNIbCKMe KPYrd, OHM JAIOT YIPOIUEHHYIO, €C/IM MOXHO TaK
CKa3aTb, «00eryeHHy0» KapTorpaduueckyio TpaKTOBKY [UISl JIULI, He
MMEIOIMX creuunanpHoit reorpado-kaprorpaguuyeckoil nOAroTOBKHU.
HasHaueHue 3TUX KapT — pacrnpocTpaHeHUe 3HAHUIA, MTporaraHaa uaei
(HanpuMep, GEPEXHOro OTHOLIEHUS K TIPUPOAHO-UCTOPUYECKUM Ma-
MSATHUKaM), pa3bsCHEHHUE MJIaHOB I3KOHOMUYECKOTO Pa3BUTHSA U OCBO-
eHUs TeppuTOpuii U T.r. Takue KapTbl OOBIYHO HMMEIOT SIPKOE, IMpPO-
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CTO€, NOXOAYNBOE OOpMIEHHE, NOTIOJHSIOTCS AMarpaMmMaMu, pUCyH-
KaMM, 3MeMeHTAMM I1J1aKaTa.

K atomy TUny 6AU3KK Kapmot mypucmckue i mypucncko-Kpaeeeo-
Yeckue, NpeaHa3HAYEHHbIE IS TYPUCTOB, NyTELLIECTBEHHUKOB MO POJI-
HOMY Kparo U MpOCTO sl OTAbIXAOLIMX. B UX coaepXaHMU OCHOBHOE
BHUMAaHUE yIeJeHO NOCTOMPUMEeYaTeNibHbIM MeCTaM (apXUTEKTYPHbIM
Y UCTOPMUYECKUM MaMSATHUKaM, 3aMOBeIHMKAM, MapKaM, My3esiM U 1Ip.).
KapTbl oTmyaoTest KpacouyHbIM opopMIIeHMEM, COMTPOBOXIAIOTCS MO~
pOOHBIMU YKa3aTeNsIMU U CIIPAaBOYHBIMU cBeaeHUsIMU. OHM MOTYT U300-
paxaTb OOLIMpHbIE KYpOPTHbIE pailoHkl (HarnpuMep, YepHOMOpcKoe To-
Oepexbe), HaUMOHAIbHbIE TIApKH, FOPOAa, OTAENbHbIE JIbDKHbIE, Melle-
XOJHbIE, BOAHBIE MapLUPYTHI U T.T1. K 3TOI Xe rpynie NpuMBbIKAIOT Kapmbt
044 CnOpMuUEH020 OpueHMuUPOBaHUsA, CIIeLIUaIbHO NPUCNIOCObIeHHbIE LIS
TpOBEAEHUSI COPEBHOBAHUIA 110 3TOMY BUAY CIIOPTA.

Yuebnoie kapmot — 4eTKO BbINENASIEMBII TMI KapT, MCMOJIb3YeMBIX
KaK HarigaHble MOCoOUs UM MaTepUaibl JUIS1 CAMOCTOSITENIbHOM pabo-
Thl B 1IKOJIaX ¥ By3ax. Ha HMX NMpUMEHSIOT NMpOeKUUH, CIIOCOObI N300-
PaXKEHUS, YYUTHIBAIOLME CTENEHb MOATOTOBKU YYalMXCSl U XapaKTep
UCIONB30BaHUS KapT B yyeOHOM npouecce. COOTBETCTBEHHO CO3Aal0T
KapThl VISl HAYalbHOM, CpeliHelt U Boicuiel wkonabl. Mx Harpy3ka non-
J)KHa COOTBETCTBOBaTb 0ObeMaM yuyeOHBIX MPOrpamMM TOTO WJM KMHOIO
00pa3oBaTeIbHOro ypoBHsS. OTMETHUM, YTO KAapThl IS BBICIUEH LIKOJIBI,
NpeaHa3HAYeHHbIE 11 ayJMTOPUM, MO COAEPXKAHUIO U AETaJbHOCTH
NpUOIMXKAIOTCA K HayyHO-CIIPAaBOYHbIM, HE Tepsiss MPU 3TOM CBOMX
JI€MOHCTPALlMOHHBIX CBOMCTB.

8. 7. CucreMnl Kaprt

PasHble TUIIBI M BUIBI KapT 00pa3yloT B COBOKYIHOCTH 3aKOHOMEp-
Hble CUCTEMBI, cepuM (Habopbl). OHU UMEIOT pa3Hblif MPOCTPAHCTBEH-
HbI OXBaT, MacluTabbl, Ha3HauYeHUE U OTPAXAOT reOCUCTEMbl Pa3HO-
ro paHra, Mx CTPYKTYpY M HUepapxulo, B3aUMHble CBSI3U, AUHAMMKY,
(byHKLIHOHUPOBAHUE.

Cpenn MHOXecTBa MenkoMaciutabHblx TemMaTuueckux kapt CCCP
u Poccun otMeTuM Haubosiee BaXKHblE M 3HAUUTESbHbBIE CEPUU:

* 1:1 000 000 — cepus, co3naHHasi HA OCHOBE HOMEHKJIATYpPHbIX
JIUCTOB FOCYAAPCTBEHHOI 0030pHO-TONOrpadMyecKoit KapThl;

+ 1:2 500 000 — B ocHoBe cepuu nexuT ['Mncomerpruyeckas KapTta
CCCP, Bnepsbie uzaaHHas B 1949 r. u ¢ Tex Nop HEOAHOKPATHO
Nepen3naBaBlIasCs;
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* 1:4 000 000 — HacTeHHble KApThl 451 BLICILMX Y4eOHbIX 3aBeae-
HUM;
+ 1:10 000 000 — cepust NTOAPOOHBIX CITPABOYHBIX HACTOJIBHBIX KapT.

HaspanHbie cepuu OTIMYAIOTCS Pa3HOW KOMIJIEKTHOCTBIO U MOJ-
HOTOM, OGBLIYHO B HUX IPEACTaBIeHbl OCHOBHBIE KapTbhl NPUPOAbL: pe-
nbeda, reojOruvyecKme, MouB, pacTUTEbHOCTH, JIECOB, a TaKXKe Kap-
Thbl HaceJeHUsi M Xo3stiicTBa. MHOTHMe KapThl He pa3 OOHOBJSIIUCH U
11€peCOCTaBASIUCh, B OCOOCHHOCTU rOCYAapCTBEHHbIE KAapThl '€0JIOI -
yeckoit TeMatuku B macwrabe 1:1 000 000, apyrue B ompene/ieHHOM
Mepe ycTapeJu.

Ocoboe 3HaYeHUE UMEIOT cepuu Kapm 04 Gvicuiell K06l — HaV-
Oonee MoONHbIE CUCTEMbl HAYYHO-CIIPABOUHbBIX KapT, COCTaBNEHHBIX B
Halleil cTpaHe W He MMeEIoLLMX aHayioros B mupe. IlepBoe u3nanue Ha-
CTEHHBIX reorpaduyeckux KapT ObUI0 ocyluecTBieHo B 1953—1956 rr. B
NATH CepUsiX: TMIICOMETPUYECKHEe KapThl KPYIMHBIX Oporpaduyeckux
paitoHoB CCCP, o6uercorpaduyeckue Kaptol paitoHoB CCCP, teMa-
THyeckue kapthbl rpuponst CCCP, obereorpadpuyeckue KapThl HHO-
CTpPaHHBIX TOCYIapCTB U 01aHKOBbIE KAPTHI.

B 1974 r. Obu1 HayaT HOBBII (yHAAMEHTANbHbBIA MPOEKT CO3AAHUS
KapT Jis Bbiclueit wkonwl. [Ipeanonaranock co3narsk okoo 300 remaTu-
YeCKHMX KapT CTPaHbI, MMpa, MAaTEPUKOB U OKEAHOB, OCHOBHbLIX PErHo-
HoB. IlnaHbl He ObITU MOJHOCTHIO peasn30oBaHbl, HO 3a 20 JIeT yaanoch
CO31aTh psiA 3aMeyaTeNbHbIX KapT, 00beAUHAEMbIX B CJIEAYIOILINE TPYTI-
nel: 1:4 000 000 — cepust KapT NpUpPOIbI, HACEJAEHUs U XO3SIHCTBA TS
tepputopun CCCP; 1:8 000 000 — cepusi KapT NMPUPOAHOTO patOHU-
poBaHus tepputropun CCCP; 1:15 000 000 — cepust KapT NpUpoOIbl
Muypa. DTH KapTbl 00pa3ytoT 6oblIMe 6J0KKM, OHM B3aMMHO YBSI3aHbI U
COrJIAaCOBaHbl, UMEIOT €AMHble MaTeMaTMYECKHE OCHOBbI; NIPU HUX CO-
30AHUM KCMOJL30BaHbl 00UIME HAYYHO-METOAMYECKHUE MOAXOAbI K CO-
CTaB/leHMIO, reHepanu3auum, odhopmieHuo. B Lieom HoBast cepus KapT
[U1s1 BbICLLIEH LIKOJIbl — 3TO LieHHeH WKt Gpona KapTorpapuyeckux ao-
KYMEHTOB, OTpaxatoiliMx o0nMK Haluei naaHersl. Kpome Toro, oHa gaer
npeacTaBieHue o0 ypOBHE pa3BUTHUSI HAayK O 3emyie U AOCTUXEHUSX
KJIACCUYECKOI TeMaTH4eCcKOi KapTorpad)uu K KOHILy BTOPOro Thicsiye-
netust. Cepusi CNyXUT OCHOBO# st HopMUpOBaHUs LUDPOBLIX 6a3 Kap-
TorpauuecKux NaHHbIX, Uit OOHOBIIEHHUsI MHOTMX APYTMX HayYHO-CIpa-
BOYHBIX Y YU€OHbIX KAPT W aT/IacoB.
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9.1. ATiiacel — Kaprorpadmudeckme SHIMKIONCAMU

ATtnac — 310 cucTematmyeckoe cobpaHue KapT, BbINOMHEHHOE No
€[MHOM NPOrpamme Kak LenocTHOE NPOU3BEAeHUe M M3OAHHOE B
BUAE KHUMM MM KOMNIIEKTA IMCTOB. DTO HE NPOCTo Habop KapT nog,
obLMM NepenneTom, HO CHCTEMA B3aMMOYBA3AHHbBIX M B3aMMOZO-
NONHAIOWMX APYr ApYyra KaprT.

ITo cnosam H. H. bapaHckoro, «atiac OTHOCUTCS K OTAENbHOM KapTe
NPUMEPHO TakK, KakK orepa — K OTAeJIbHOM MY3blKaJIbHOM Mbece». D10
MeTKas aHanorus. JedcTBUTENbHO, BCSIKMIA aTyiac BKJIIOYAET MHOXe-
CTBO KapTorpaMyecKux ClOXeToB, 00beAMHEHHBIX OOLIMM 3aMbIC/IOM
n nporpaMMoit. Co3faHue atjlaca — TPyAHOE M OTBETCTBEHHOE €10,
BEpILUMHA KapTorpaMyeckoro UCKyccTsa. ATiac npeacrabisieT coboit
KapTorpaMueckylo 3HUMKIONEAUID — CHCTEeMAaTU3UPOBAHHbBIA CBOM
3HAHUNH M (HAKTUYECKHUX CBEACHUI O TEPPUTOPUM HA COBPEMEHHOM
YPOBHE €€ U3YYEHHOCTH.

Kaptbl atnaca ynobHO conocTapisTh, CPABHUBATD K HAKIIAAbIBaTh
apyr Ha apyra. Ecnu norpebyeTcsi, TO MOXHO MONYYUTh KOJHUECTBEH-
Hble CBENEHMS, TIPOBECTU MaTeMaTHUYECKHE KOPPENSUMU M COCTABUTL
NpPOU3BOAHbIE U300paxKeHUs. ATIachl CMEUHUANIbHO MpeaHa3HaYeHbl AN
KOMIUJIEKCHOTO U3YYE€HUSI U OUEHKHU TEPPUTOPUHU, YIITYOJICHHDIX Hayy-
HBIX MCCJIEAOBAaHUIt, COCTaBJAEHUSA MJIAHOB OCBOEHUS MPUPOAHBLIX pe-
CYypCOB U NMpPOrHo3a NocjeACTBMIl BMELLIATEIbCTBA YE€JI0BEKA B OKpYXa-
IOULYI0 Cpeny, MPOeKTUPOBAHUS MPUPOAOOXPAHHBIX MEp U Yy4YlLEeHUs
3KONOTrMYecKoil 06CTaHOBKH.

DyHaaMeHTaNbHbIE aT/IaChl COMPOBOXAAIOTCA HAyYHbLIMM reorpa-
(p1MyYECKUMU OTTUCAHUSIMH, MOSICHUTENbHBIMU TEKCTaMU (HEpeaAKO OHU
COCTaBJISIIOT OT/AEJIbHbIE TOMA), KOCMUYECKMMKU CHUMKaMM U GoTorpa-
dbusamMu, avarpaMmamMu ¥ TabanMuamu. bnarogaps TOHKOMY M U3SILLHO-
My 0hOpMNEHUIO KapThl aTJACOB OYEHb MH(MOPMATUBHBI, HECMOTPS Ha
Menikue Maclitabbl. Ocoboe BHUMaHUE yaeaseTcs CrIpaBOuHOMY allila-
paTty, noapoOHbIM yKa3aTensiMm reorpadmyeckmx HazsaHuit u T.11. Ilo-
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N106HO JAPYrMM SHUUKIONMEAHNYECKHUM HU3OaHUAM, aTjiaCbl MOTYT ObITh
cneuraauM3upoBaHHbIMU UMW UMETb MHOTOLIC/IEBOC HA3HAYCHUE.

9.2. VICTOKM aT/1acHOM Kaprorpadmn

Cuuraercs, 4ToO NepBbIil aTiac nosgBuicsa B PUMCKoit uMnepuu Bo
IT B. H.3. ¥ GBI COCTaBJAeH MaTeMaTMKOM U Kaptorpadom Kiasaunem
[TtoneMeeM. ATnac BKJIIOYAN KapTy OWKYMEHbl — BCEro U3BECTHOIO
rpekaMm U puMJIsSHaM Mupa — u 26 KapT OTAeJbHBIX YacTeil EBpornsl,
Adpuku, bamxnero Boctoka u OxHo#t Asuu. B amoxy CpenneBexo-
Bbsl atnac Iltonemes mpenmanu 3ab0BeHUIO, HO B caMOM Hayaje XV B.
rpeyeckasi pyKonuchb 1 CaMy KapThl ObLIM MEPEBEACHbI HA JIATUHCKUA
A3bIK, PacKpallleHbl ¥ u3IaHbl oA Ha3BaHueM «KocMorpadus». Yye-
Hble 3noxu Bo3poxneHus: OblIM MopaXeHbl: aTiac AOBOJbHO TOYHO U
noapo6HoO oTobpaxan OKpYXalolUil MUD, MOPSI M CTpaHbl, KapThl
VIMENY IrpafyCHYIO CETKY U ycioBHbie 3HakU. C n300peTeHeM KHUIO-
meyataHus arnac IlronemMes crtajii MHOrOKpaTHO NMepeu3naBaTh, MO-
TMOJIHSIS ero HOBBIMU KapTtaMu. [TepBoe revyaTHOe u3iaHue ObLIO BbINY-
uteHo B 1477 r. B bonoHbe, M 3a KOPOTKWIA TIEPUON aTjiac Neperusnaiu
6onee 30 pa3 ¢ AOTIONHEHUSAMU U yToOYHEeHHSAMU (puc. 9.1).

Puc. 9.1. OnHa U3 NaTUHM3MPOBAHHBIX PENPOAYKLMIA KapThl MUpPa U3 arjiaca
Knasaus INMtonemes. Usnanmne 1492 r.

11-4886
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B cpenHue Beka noy4u-
JIU PAcMpOCTPAHEHUE ATJIACHI
MOPTOJAHOB — OCOOBIX MOPC-
KMX HaBMTAUMOHHbBIX KapT ¢
KoMnacHbIMU ceTkaMu. Oc-
HOBHOE CO/IEP>XXaHME MOpTOa-
HOB COCTaBJ/IsU10 MoapobHOe
n300paxeHune OeperoBoit nu-
HUU CO BCeEMU OyxTamu U 3a-
nuBamu. [lopTonaHHele aTna-
Cbl UCIMObL30BAIMCH /15 MJ1a-
BaHusg B CpenuM3eMHOM H
YepHoM MoOpsix, Y ATIaHTH-
yeckoro nobepexnst EBporibl
v Adpuxu, nHoraa — B Kac-
nuiickom Mope. Kpome Habo-
pa MopTOJIAHOB OHH YacToO CO-
JepXajlu HaBHUTALMOHHbBIE
TabauLpl, KajeHaapu, crpa-
BOYHbBIE CBEAECHMS IO acTpo-
HOMHUH U acTPOJOIUHU.

Bo BTOpOit nMonoBUHE

Puc. 9.2. TUTynbHbIf NHCT aTnaca A. Op- V1 B- LIEHTP KapTorpaguy rie-

Tenus, usgaHdoro B Autseprncie B PEMECTHIICS B Hunepnannp!.
1570 r. Tam Bo3HMKIM Kaprtorpadu-

yeckue MaHyQdakKTyphl, riae
rpaBUpPOBATIM M T€YaTaIM HOBbIE KapThl U aTjiachl, U300paxkaBlUUe MUP
TaKUM, KaKMM OH MpeacTan nocje Beaukux reorpad@uuecKux OTKPbITUIA.
310 ObIN 30JI0TOM BeK KapTorpaduu, U amiachl TOW 3TMOXU XPAHATCS
Ternepb B OMONMOTEKAX Y My3es1X KaK MaMSITHUKM HayKH U 00pasLibl U300-
pasuTeIbHOrO UCKYCCTBA.

B 1570 r. rpaBep u u3natesib ABpaaM Optenuit onybnukosan B AM-
cTepaaMe cobpaHMe KapT, Ha3BaB e€ro «3penullue liapa 3eMHOro»
(«Theatrum orbis terrarum»). B atnace Ha 53 nucrax ObUIM COOpaHbI Kap-
Thl MUpa, YacTeit cBeta: AMepuKH, A3uu, Appuxku u EBpormel, a Tak-
K€ OTAEJbHBIX CTpPaH. ATiac 6bUl cHabXeH reorpa@uyecKUMU Onuca-
HUSIMM, KPACUBBIM TUTYJIbHBIM JIUCTOM (pHUC. 9.2), apaBUTHBIM CIIUC-
KOM CTpaH U ykaszaTesjeM reorpaduyeckux Ha3BaHMIA.

[lepBbIit aT/1ac B COBPEMEHHOM €ro NMOHMMAaHUU OblT CO3aH «KO-
posieM Kaptorpacdo» ['epapnom MepkaTopom. KapThl Ob1M cocTabne-
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HbI 10 HOBEMILIMM HUCTOUHUKAM,
OT4YeTaM S3KCIEAMLUIA, reorpa-
¢duyeckuM omnucaHusiM, obpa-
6OTaHbl U COTJIaCOBaHbI CMELIU-
anbHO s 3Toro atnaca. [dns
psiia KapT ObUIM pacCUMTaHbl
HOBbIE MpoeKUuu. MepkaTop
ony6aukoBai B 1585 r. nepByto
4acTb aTjlaca, a Yyepe3 YEThbIpe
roga — BTOpylo. Bcero B Hux
BOLLLJI0 OKosio 80 KapT eBporneii-
CKHUX CTpaH. YXe nocje CMepTH
BeJIMKOro Kaptorpada Tpya Obl
3aBEpILLUEH ero CbIHOM PymoJib-
noM u u3pnaH B 1595 r. non Ha-

AT LAS

3BaHUeM «Amiac, uin KocMmor-
COSMOGRAPHICA
padryeckue coobpaxeHUs o MEBITATIONES
COTBOPEHUM MHMPa U BUM COTBO- ' FABRICA MVNDI ET
¥

peHHoro» (puc. 9.3). Tak Briep-
Bbl€ B KapTorpaduu nosiBUiI0Ch ; e
Ha3BaHUe «amiac». OHO npouc- ' W&:fﬁzﬁ%?”
XOIUT OT UMEHH JiIereHAapHOTro Coum Prvseglo.
MaBPMUTAHCKOTO Lapst ATaca —
MOKPOBUTENS HayK, (unocoda
1 Kaprorpada, U3roTOBUBILLETO
nepBblit HebecHbI r10byc. Ha- Puc. 9.3. TutynbHblit 1uct atnaca I'. Mep-
3BaHME MPOYHO 3aKPEMUJIOCH B katopa. 1595 r.

HayKe, U JaXe He TOJIbKO B Kap-

torpacduu. EcTbh, Hampumep, aTinacel pacTeHUit, XMBOTHBIX, aT/iachl
00J1aKOB M1 aHAaTOMHUYECKHE aTIACHI.

B Poccuu KapThl Ha3biBaaM YepTEXaMU, a aTaChl «4ePTEXHBIMU
KHUTraMU» WIKU «pO3MEPHbIMU KHUraMu». B onucu apxusa MBana ['po3-
HOIo yMOMHHAaeTcss MHOXeCTBO 4epTexeit Pycckoro rocymapcrtsa, HO
MOYTH HUYTO U3 HUX HE COXPAHMUJIOCH: BPaKECKUE HALLECTBUSI, CMYThI
U MOXapbl MOryouIM 3T Npou3BeaeHNs. XOpollo U3BECTHA Kb «KHU-
ra bonblioMy yepTexy» — 0OCTOsITENIbHOE reorpauueckoe onucaHue
«bonbruoro Yeprexxa BceMy MOCKOBCKOMY roCynapCTBY», KOTOPbIi ObLT
cocrasyieH npumepHo B 1600 r. u nepecocrasneH B 1627 r. B Kuure
OMUCaHbl JOPOXHbBIE KapThl, HACENeHUe, PEKHU U LLISIXU, MTPUBEIEHbI
reorpaguueckue Ha3BaHus. ECTb MpeanosoxXeHus, YTO OTAEAbHbIE Ya-
ctu Yeprexa OblaM nepersieTeHbl U COCTaBISIN CBoeobOpa3Hblil aTiac.
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Bonbuie nosesno cubup-
CKMM 4YepTexaMm. Yienena
«YeprexHast kHura Cubu-
pu», coctaBneHHasi B 1701 r.
CemeHOM YnbsiHOBUYEeM Pe-
ME30BbIM — 3HAMEHUTHIM
KapTtorpaoM, XHUBLIUM U
yMmepwium B Tobonbecke. DTo
atyac 6onbuioro dopmara,
colepXalluit ABa OOLIMX
yeprexa Cubupu u 21 yep-
Tex ee yacreii (puc. 9.4). Kap-
Thl HE UMEIOT MaTeMaThyec-
KOU OCHOBBI, HO Ha HUX MOA-
poOHO M NOBOJBHO TOYHO
NpeacTaBjieHbl peyHasi ceTb
Cubupu, HacesjeHHble MyH-
KTbl, 3THOrpadpusi. 310 Ha-
CTOSILIMIA aT/Iac B COBPEMEH-
HOM TMOHUMAHUU C TUTYJIb-
HbIM JIMCTOM, OTJIaBJIEHUEM,
npeaucioBueM, Tabnuuen
YCJAOBHbIX COKpalUEHUH.
®parMeHT OXHOTO U3 JIUCTOB
3TOro 3aMeyvaTesbHOro Mpo-
U3BENEHUs pyCCKOM KapTorpadun BocripousBeneH Ha puc. 9.5. Coxpa-
HUJIach Takxe pykonucHasi «CnyxeOHasi yeprexHass kHura Cubupu»
Ha 116 nucrax, coopaHHas cbiHoBbsIMU C. Y. PeMe30Ba yxe nocie ero
CMEpPTH.

B anoxy Ilerpa I atnacHoe kapTorpad)MpoBaHUe UCMBITANO MOABEM.
B nepgoit nonosuHe XVIII B. 6b11a co3nana cepust aTiacoB A30BCKOTO
u YepHoro, bantuiickoro, Kacnuitckoro Mopeii. 3aMeTHbIM 1OCTUXE-
HMEM HayuyHOH poccuilckoi kaptorpaduu ctan npoekT Atnaca Bce-
poccuiickoit uMnepun Meana Kupunosuya KupuioBa — BUAHOrO ro-
cynapcTBeHHoOro aesitensi, kaprorpaga u reorpada XVIII B. Ilo ero
3aMbIC/ly TPY TOMa aTjiaca OJIKHbI 6bUTH conepxath bonee 300 nncToB
obuereorpaduyecKUx, UCTOPUUYECKUX M, [JIAaBHOE, IKOHOMUYECKHUX
xapt. Ho npu Xu3Hu aBTOp ycIie NoAroTOBUTh K U3aHUMIO U Harneya-
TaTh Bcero 37 U3 HUX.

Npes i ;NM l’w e
-A' 2\ fineaps 65 7 T,

Puc. 9.4. TutynbHblil IUCT «YepTexHOM
kHuru Cubupu» C. Y. PemesoBa. 13-
nan B Tobonbcke B 1701 r.
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Puc. 9.5. Yactb ueprexa u3 atnaca C. Y. PeMusosa.

9.3. BaBI aTJIACOB

TTono6HO kapram, aTyachkl NOAPA3NENSIOT MO NPOCMPAHCMIEEHHOMY
oxeamy, BblAeNSS aTackl aHeT (Mupa, BeHepsl, JIyHbl), KOHTHHEH-
TOB, OKEaHOB, KPYIMHBIX reorpacnyeckux paifoHOB, rocyaapcTs, oba-
cTeif, ropoaoB. Bo3MOXHBI camble pa3Hble BapUaHTbl IPYMITHPOBKH
aT/acoB 10 aAMUHUCTPATHBHOMY IEJIEHUIO, MOJUTUUYECKUM, UCTOPH-
YeCKUM, MPUPOAHBIM, IKOHOMUYECKUM MpHU3HaKaM. EcTb aTtnacel, ox-
BaTbiBaolIMe nojyiapue (Atiaac obpatHoM cTopoHbl JIyHBI), aTiachl
rpynnbl cTpad (Atnac JlyHallCKuX CTpaH), HeOONbLIUX TEPPUTOPUIA U
akBatopuit (Atnac HOxHoro 6epera Kpeima, Atnac ozepa baitkan).

Ilo codepxcanuro atnachl moapasiesisiiorT CleaAyounM 00pa3oMm:

Artaacebl odmereorpaduyeckue
Araacsl ¢u3uKo-reorpaduyeckue:

2eonozuteckue
2eou3uveckue
KAuMamuvecKkue
oKeaHonocuyeckue
2udpozpagueckue
no4eeHHble
bomaHuveckue
3002e02paguveckue

Meduko-eeoepaduueckue
KOMRAeKCHble Qu3uko-z2eoepaghuyeckue

ATaachl COUMAILHO-3KOHOMUYECKHE:

Hacenenus

npOMblUIAEHHOCU

CenbeKo20 U AeCHO20 X03alicmea

Kyaomypbi

NOAUMUKO-QOMUHUCIPAINUGHO20
denenus

KOMNAGKCHbIE COUUANbHO-3KOHOMU-
yeckue
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ATnacel 3koJoro-reorpadpuueckue: ATnachl KCTOPHYECKHE:
pakmopog 6o30elicmeun Ha cpedy Jpeenezo mupa

u omoenbHbie ee KOMNOHEHMb! CPeOHUX 6eK08
nocaedcmeuii 6o30elicmeus u Hogellwel ucmopuu

3aepA3HeHUs cpedsl 60EHHO-UCMOopU4ecKue
IK0A0SUMECKUX cUmy aud ATtaachbl o01me KOMILUIEKCHbIE
YCA0BUI HCUBHU HACENeHUS
aKonoeu4eckoll bezonachocmu

Knaccudukauuio atnacoB no coaepXxaHuio OObIYHO COYETAIOT C
NeJIeHHEM HX Ha KoMnAeKcHble, BKJIIOMAIOUINE LIMPOKUN HAbOp KapT
NpUPOIbI, HAaceleHUs U XO3SiCTBa, ompacaesvie (Harnpumep, reobo-
TaHUYECKHE) U y3Koompacaesble (HalpuMep, aTjac apeajoB JieKap-
CTBEHHBIX PACTEHUIA).

HaubGonee nose3Hoi ¢ IpaKTUYECKO TOUKHU 3pEHUS SIBJISIETCS IPYTI-
MMPOBKa aT/JIaCOB N0 HA3HAYEHUI0, B COOTBETCTBUU C KOTOPOM BbIIENS-
10T aTjachl CrpaBOYHbIE, HAYYHO-CIIPaBOYHbLIE, TOMYNSIPHbIE, yueb-
HbIE, TYPUCTCKHME, NOPOXHbIE, BOCHHbIE U T.II.

Cnpasounsie amaacol — 3T0 0ObIYHO obliereorpaduyeckKue U mno-
JIMTUKO-aAMUHUCTPATUBHBIE aT/IaChl, MAaKCUManbHO NMOAPOOHO Mnepe-
pampouive obuiereorpaduyeckne 3J1eMEHTbI: HaceJleHHbIE MYHKThI, pe-
nbed ¥ ruaporpaduio, TOPOXHYIO CETb, IPaHULbI. AT/IaChl 3TOrO TUMa
0COOEHHO TOYHbI B OTHOLUEHUU HOMEHKJIATYPhl, COMPOBOXIAI0TCS 00-
LWIMPHBIMU YKa3aTeJsIMU M APYTMMU CIIPABOYHBIMU JaHHBIMHU.

[TpekpacHbIM NpUMEPOM KapTorpa-
(buyeckux NMpou3BeAeHUH 3TOro TUMNa
CTaJl YIIOMMHaBILUIiCS Bbllie (pa3a. 6.8)
POCCUUCKHUI CIpaBOYHBIN ATnac
Mupa, BblllemIUUA 3-M U3OaHUEM B
1999 r. (puc. 9.6). Ero cTpykTypa xapak-
TepHA I KalUTaJIbHBIX CIIPABOYHbIX
aTJIacoB 3TOr0 TUIA. ATJIaC COCTOUT U3
BOCBMHU pa3fesioB: KapThl Mupa, Poc-
cun, 3apybexHoit EBponbl, A3uu,
Abpuxku, AMepuku, ABCTpaluu U
OkeaHuH, ApPKTUKU U AHTAapKTUKH,
ATtnantuyeckoro, MUHauiickoro u
Puc. 9.6. IBa Toma Atnaca M"pa Tuxoro okeaHoB. B HeM noMelieHb! Tak-

(3-e u3a., 1999), uagaHHoro e KapTbl KPYITHEUIIMX FOPONOB MUpA.

Ha PYCCKOM M aHmIMiAckoM Macuwitabbl OCHOBHBIX KapT — OT

A3bIKaX. 1:1 250 000 no 1:7 500 000. Kaptsl pe-




@ Buow amaacoe 167

Puc 9.7. KoMIuteKcHBII HayyHO-CrIpaBouHbIi ATiac OKeaHoB.
Toma «ATnaHtuyeckuii 1 MHamitckuit okeaHbl», «Tuxuit okeaH» U «JIeaoBUTbIN
OKE€aH».
ruoHoB Poccuu npuemeHbl B Maciutabe 1:2 500 000, a B HEKOTOpPbIX
cayyasx — 1:1 500 000. Mocksa 1 Cankr-IletepOypr mokaszaHb! B MaclI-
Tabe 1:250 000. Ocoboe mecTo B ATiace OTBEAEHO KPYMHOMACUITaOHBIM
kaptam (ot 1:25 000 mo 1:1 000 000) rycToHaceneHHbIX U BaKHEMIIMX
NPOMBILLIEHHO-3KOHOMHYECKUX PailoOHOB MUpa TakMX, Kak Pypckas 06-
nactb, CpenHsis AHrnusa, LleHtpanbHas Slnonusi, CpenHeamiaHTHyec-
kuit paiton CHIA u ap. OnHOBpeMeHHO U31aH WAEHTUYHBIN TOM ATiaca
Mupa Ha aHIJIMIICKOM SI3bIKE.

Amuaacwt naywHo-cnpago4Hble— KannTalbHble KapTorpagpuyeckye npo-
W3BeNeHUs, colepxaliiie Haubosnee NoJ-
HYIO ¥ Hay4yHO JOCTOBEPHYIO XapaKTepuC-
THUKY TeppuTOopuH. YacTo 3TO MHOrOTOM-
Hble U3aHHUs, KOTOpble JAIOT CUCTEMHOE
npencrasiieHue o Tepputopun. OHU Npea-
Ha3HaueHbl B OCHOBHOM IS YYEHbBIX, aji-
MUHUCTPAaTOPOB, OPraHOB IMJIaHUPOBAHUS
¥ T.1. TakoB OTeYeCTBEHHbII MHOTOTOMHbII
Atnac OkeaHOB, MeEpPBbIe TPU TOMA KOTO-
poro 6bi1u u3naubl B 1974, 1977 u 1980 rr.
(puc. 9.7), ®usuko-reorpadpuyecKuii ar-
nac Mupa (1964), Atiac CHEXHO-JIEIOBBIX
pecypcoB Mupa (1997) u ap.

BriparoLuumcsi mpon3BeieHUEM pOC-
CUICKOM MU MMUpOBO# Kaprorpapuu cran
atnac «[Ipupona u pecypcel Mupa», co-
3naHHblit Poccuiickoil akanemueit Hayk B Prc. 9.8. Artnac «Ilpupona
1999 r. (puc. 9.8). Han HuM noutu 10 ner 1 pECYpChl MUpa».
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Puc. 9.9.-Atnachl KpaeBeI4ecKoro THIIa.

Tpyauauch cebitle 300 BeayluMx creLMaJucTOB B 00J1aCTH HayK 0 3eme.
B 2-TomHOM atnace 6onblioro ¢opmata (35 X 49 cMm) npencraBaeHbl ca-
Mbl€ COBpeMEHHbIE Hay4YHO 00paboTaHHble KapTorpaduyeckue MaTepua-
Jibl 110 Teorpacuy ¥ reojIOrMU Halleil MIaHeThbl, BKIIoYas Takue chepsl
3HaHUs, KaK MUHEPANOrus, MOYBOBENEHUE, METEOPOJIOTHSl M KiIMMa-
TOJIOTUS1, KOJOTHsl, OMOJIOrUsl U MeaMUMHCKas reorpadus. Atiac Ha-
CbillleH KOCMMYECKMMM CHMUMKaMM U COIPOBOXAAETCs reorpaguyec-
KUMHU OMUCAHUSIMH.

Ilonyaapusvte amaaco: npenHa3HauyeHb! Ul MacCOBOrO 4MTaTess,
OHU OO1LIEOCTYIHBI, @ M01b30BaHKE UMM He TpebyeT npodeccoHanb-
HOM moarotoBkU. OHU aapecoBaHbl LIKOJIbHUKAM, TYPUCTaM, KpaeBe-
JlaM, OXOTHMKaM U pblGosioBaM. [103TOMY B aTiachl BKIIOYAIOT ML
OCHOBHbIE KapThl MPUPOIbl U IKOHOMMKH, 3aTO JOMOJHSAIOT UX KapTa-
MU JOCTONpPUMEYATENbHBIX MECT U UCTOPMYECKHX MTaMSTHUKOB, TYpH-
CTCKHMX MapLUpyTOB. Takue v3AaHUsA OOBIYHO COMPOBOXIAAIOT IPKUMU
dororpadpusaMu, pucyHKaMu, cripaBoyHbIMU JaHHBIMU. K 3101 rpynne
OJIM3KU WKOAbBHO-Kpaegedueckue amaacst, NPEAHa3HAYEHHbIE IS y4a-
LIMXCS, U3yYaloLMX POAHOM Kpaif, a TaKXKe IS NyTeleCTBEHHUKOB U
KpaesenoB (puc. 9.9).

YeTKo BbileNsieTCs Ipynna y4e6Hvix amaacos, OpUEHTUPOBAHHbBIX
Ha NPUMMEHEHHME B HaYalbHOM, CpeiHeit U BbicLieil konax (puc. 9.10).
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Puc. 9.10. YueOHbIe aTiachl.

Habop xapT B Takux atiacax, CTeNeHb UX MOJPOOHOCTU U IIyOMHa
PacKpbITUSI TEM ONPENESIOTCS COOTBETCTBYIOIUMMHM Y4eOHBIMM IMPO-
rpaMMaMHU. :

B nocnenHue roast 60b1LYIO MONYASIPHOCTb NPUOOpENU mypucmc-
kue u dopoxcuste amaacstt. OHY HYXHbl aBTOJIOOUTENSIM, CIIOPTCMeE-
HaM, TypucTaM (puc. 9.11). B HUX noapoOHO MOKa3bIBalOT TYPUCTCKHUE
00BEeKTbI, CETh AaBTOMOOMIbHBIX M XEJIE3HbIX 1OPOT, pa3MellieHe KEM-
NIUHTOB U MOTeJei, NnelexXoAHble, BOOHbIE U UHbIE TYPUCTCKHE Map-
LIPYTHI.

Oco0yto rpyrnny COCTaBJsIlOT 60eHHble Y 60CHHO-UCMOPUYECKUE am-
Aacst, pelHa3HaYeHHbIE A BBICLUIEr0 KOMaHAHOrO coctaBa U odu-
uepoB apMuu U dnota. OHM yno6GHbl B paborte, cTpory no odopmie-
HUIO, HACBILWIEHBI CITPABOYHLIMY MaTepyajiaMu IO BOEHHO# reorpa-
(UM ¥ UCTOPUU, SKOHOMUKE U MPUPOJE CTPaH MUPA, B HUX BKIIOYEHbI
CMpaBOYHbIE CBEAEHMS MO 0OLei Tonorpaduu U aCTPOHOMMHU, TIJIAHBI
KPYITHEHLIUX rOPOIOB.

AThachl MOXHO KJIacCUOULIMPOBaTh U MO MHLIM NpPU3HAKAM, Ha-
npumep no ¢opMmary u criocoby 6poiLopoBKU. Briaessior atiach na-
cntoasHo20 hopmama — Gonbluve HONMAHTHI, MMOJB30BATHCA KOTODbI-
MU MOXHO TOJIbKO, IepXa UX Ha ctosie. BoJMbLUMHCTBO aT/iacoB UMEIOT
KHuxcHbti hopmam. CyuieCcTBYIOT TaKXKe Maavle (KapmMaKnHbie) U Munu-
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=+ AMIOPpHbIe amaacsvl, 1 3T NOCJIC-
IHM1e 6oJiee BCEro LEHSITCS 3a CBOE
. nonurpaguyeckoe U3siLIECTBO.

OOBIYHO aTJIaChl OPOILIOPYIOT-
cs B mepervieTe, HO ObIBaeT, YTO
HX M30AI0T B BUJE OTAE/IbHBIX JH-
CTOB B 00lUeif Manke WJIU B KO-
pobke pa3MepoM C YeMOAaH M Ha
METANIMYECKUX 3aropax. JIMCThI
'KapT aTiiaca ynoO0HO MCIOJIb30BaTh
IUIS CpPaBHEHUSI U B3aMMHOTO CO-
nocrapieHuss. Ho rnaBHoe, ang
TaKoro arjiaca Bceraa MOXHO Bbl-
MMYCTUTb HOBYIO IOTIOJIHUTENbHYIO
'KapTy wiu oOHOBUTH B Mepeusaa-
HMHM ycTapeBuly10. HalmioHanbHbie
aTjachl HEKOTOPBIX CTPaH U3AAI0T
MMEHHO TakuM obpasom. ITo Mepe
BbIXOJA B CBET HOBBIX KapT MoJ-
MUCYMKH aTjaca npuobpeTaoT Uux
M CKJIQIbIBalOT B OOLLYIO Mamnky.

Puc. 9.11. JlopoxHbie atnachl. HznaHnue 1 oGHOBNEHME KapT aT-
Jlaca MOXET NMPOAO/KATLCS MHO-
ro JeT.

B Hawu AHHM, Hapsoy C TPAOAWLIMOHHBIMU OYMaXHBIMU, LUIUPOKO
HCMOJIb3YIOT KOMITBIOTEPHBIE aTiachl, aTjachl Ha KOMITAKT-AMUCKaX U
Jaxe BUPTyalibHble, Pa3MellEHHbIE B CETIX TEAEKOMMYHUKAUUU (CM.
pasn. 14.8 u 15.3).

9.4. HauMoHAJIbHBIE aTJAaChl

HaumoHanbHbIM aTnac — 37O aTnac CTpaHbl, COAEPIKaLLMH Pa3sHo-
CTOPOHHIOKD XaPaKTePHUCTUKY ee NPMPOoAbl U PeCypCcoB, HaceneHus,
MCTOPMM M KYMNbTYPbl, XO3AMCTBA M IKONOMHHECKOrO COCTORHMS.

HauuroHaibHbIii aT/1ac co31aeTcsi roCyNapCTBEHHBIMU KapTorpadu-
YECKUMHU YYpeXIeHUSIMU, HOCUT O(GULMATLHBIA U JaXe HOPMAaTHB-
HbIIl XapaKTep. ATJIacC OTpaxaeT ypOBeHb 3KOHOMHUYECKOrO pa3BUTHS
CTpaHbl, CTEMEHDb €€ HAYYHOrO NMO3HAHMUS U NOCTHXEHHUs KapTorpadpu-
4YeCKOro MpOU3BOACTBA — CJIOBOM, 3TO MPECTUXHOE HalMOHAIbHOE
M31aHNe, BU3UTHASA KapToyKa rocyaapcTsa.
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ATNAChl AOMOJHAOTCS MOAPOOHBIMY TEKCTAMMU, CIIPABOYHBIMM JaH-
HbIMU, yKasateasiMu. Mx ctapatorcs opopMUTb U M3AATh KaK MOXHO
Jlyylie, 0ObIYHO HALMOHAIBHBINM aTiac — 3TO KaNMUTAIbHBIA TOM WM
Jaxe HECKOJbKO TOMOB HACTOJBbHOTO )opmara, HO HepeaKo OH M3Aa-
€TCS1 B BUAE MEPUOAUYECKH OOHOBJISIEMbIX BBIMTYCKOB.

[MepBblit HaLMOHANBHBIN aTiac Obin u3naH B PuuasHauu B 1899 1.
DUHCKUM reorpadMyecKMM OOLIECTBOM, 3a HUM MOCIEI0BAIA aTiachl
Erunra, YexocnoBakuu M HEKOTOPBIX Apyrux ctpaH. Ho nomanuHHbIN
pacuBeT B 3TOM [eJie Mpulleics Ha nepuos rnocie Bropoit MupoBoi
BOMHbBI, KOrAa NeCATKM CTPaH MPUCTYMMIM K CO3JaHUI0 CBOMX HALMO-
HalbHbBIX aTyiacoB. OrpoMHYI0 pojib Chirpaia AesteabHocTh KoMmuccuu
HallMOHANIbHBIX aT/IacoB, KOTopas Obuia yupexaeHa B 1956 r. Mexay-
HapOIHBIM reorpauyeckuM corw3oM. KoMuccus rnmoa pykoBoACTBOM
BUIHOTO coBeTckoro kaprorpada K. A. Canuiuesa pa3paborana eavHy0
NporpaMMy U PeKOMEHAAUMU MO CO3MaHMI0 HAUMOHAIbHBIX aT/IacoOB.
[1Ipy 3TOM yYMTBIBANUCH, C OMHON CTOPOHbI, XXENATEbHOCTb YHUDU-
KalMM{ colepXaHMs aTjacoB, a C APYroil — HeoOXOIAMMOCTb OTpaxe-
HUSI HALIMOHANBHOW CeuU@UKU KaXA0M CTPaHbl.

Co3naHue HaUMOHATLHOTIO aT/laca — BECOMbIii BKJ1al reorpaduu u
KapTorpaduu B pa3BUTUE HALMOHANBHO KynbTypbl. K paboTe Han HUM
NIpUBJIEKAIOTCS JIyUlliMe y4yeHble M KapTorpadbl. Bo MHOrMX cTpaHax
CO31aHbl CNieMANIbHBIE HHCTUTYTHI HallmoHaNIbHOTO aTiiaca, OHU Aei-
CTBYIOT MOCTOSIHHO, COOMpPAIOT Hay4yHble AaHHbIE, KOHUEHTPUPYIOT
HOBEMLIME CTATUCTUYECKUE MaTepUaJIbl, 00pabaThiBAIOT U XPaHST KOC-
MUYECKYI0 MH(OPMALIMIO M HAa 3TOM OCHOBE MOCTOSIHHO OOHOBJISIIOT
KOMIbIOTEpPHbIE 6a3bl JAHHBIX, OTAEbHbIE KapThl U Bech atiac. [1o cy-
LIeCTBY, TAKME MHCTUTYTbI CTAHOBSITCSI TOCYAapCTBEHHBIMU reouHGpOp-
MalUMOHHbIMU LEHTPaMHU.

PasButble B KapTtorpadpuuyeckoMm oTHoweHuu crpansl (CLIA, Ka-
Hapa, CCCP, OPI, Asctpanusi, BeHrpusi u ap.) NOMMMO HaLMO-
HaJIbHOTO aTjiaca MOArOTaBAMBAIOT CEPUM KOMIUIEKCHbBIX pPerMOoHalb-
HbIX aTJIaCOB LUTATOB, NPOBUHLIMMH, pecnyOiuK, 3eMesib U T.II.

Poccusi, umerouias KpynHble OOCTHMXEHUS B 00JIaCTH aTJIaCHOIO
KapTorpagyMpoBaHus, NPUCTYNMIA K CO3IaHUIO CBOEr0 HAUMOHAIbHO-
ro amiaca auiub B 1996 r. OauH u3 BapuaHToB rpoekta HaunoHansHoro
atnaca Poccuu (HAP) npeaycMatpuBaer co3gaHMe MHOTOTOMHOTO
Tpyda, B KOTOPOM OT/e/IbHble YaCTH COCTaBST TOMa obiuereorpadu-
YEeCKMii, MPUPOIbl U PECYpCOB, HACENEHUs U IKOHOMUKU, IKOJOIUH,
MCTOPHUU U KYJbTYDbI CTpaHbl. [Ipy 3TOM Kaxablil TOM CTaHET CAMOCTO-
SITE€JIbHBIM [POU3BEAEHUEM.
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Kaptel HauMoHanbHOro atjiaca oxXBaTsAT NATh ypoBHei: 1) rno-
b6anbHbIi — Poccusi B MMpe Ha oHe rinodbaibHbIX NMpobrieM; 2) obule-
POCCUIACKHI — OCHOBHOI1 ypOoBEHb KapTorpacdvpoBaHHUsl CTpaHbl; 3) pe-
TMOHAJIbHBII — OTHeNbHBIE pervoHbl Poccum u cyopekThl Penepa-
UMM; 4) JIOKaIbHBIN — TOpOAa, arioMepalMy, NPOMbILLIEHHbIE Y3JIbl,
TEPPUTOPUU U aKBAaTOPUM, UHTEPECHbIE B MPUPOAHOM, AeMorpadu-
YECKOM, XO3SIHCTBEHHOM OTHOILEHHUSIX; 5) AeTAIbHBI — KapThl, Mia-
Hbl U CXEMbl OTAEAbHBIX 00BbEKTOB. Maciuitab OCHOBHBIX KapT —
1:15 000 000, npyrue xaptel Poccum. 6yayT uMeTb Oonee MenKue mac-
wrabel — ot 1:20 000 000 no 1:60 000 000, a KapThl perMOHOB U
cyobekToB @enepaunn — ot 1:1 000 000 mo 1:5 000 000.

KpoMe TpaguMuMoHHOro 6yMaXKHOTO aTtiaca, MpeanosyaraeTcsi co-
3[1aTh €r0 3JICKTPOHHYIO BEPCHUIO U KOMIMAKT-AMCK, TOTAA aTjiac CTaHET
JDOCTYNHBIM [UTSI KaXI0ro, KTo uMeeT komrblorep. Co3zganue Hauuo-
HajbHOro ammaca Poccun — KpynHe#lUMd HayyHbId NPOEKT, U €ro
peanusauus 3aiiMeT He oAuH roa. OMHOBPEMEHHO NOIXEH ObITh Opra-
Hu30BaH Poccuiicknii HaLUMOHaNBHBI UHGOPMALIMOHHO-KapTOorpadu-
YeCKMi UEeHTp, rae OyoeT coCpenoTOYMBATLCS U NMOCTOSIHHO OOHOB-
JISITbCS BCS HeoOxoauMas MpoCTpaHCTBEHHass MHMopMaLysl.

9.5. ATIachl KaK MOJEJIM I€OCUCTEM

ATJIac COIEPXUT CUCTEMY KapT, TECHO YBS3aHHbBIX MeXAy coOoM U
IIpYr Apyra JOMOJHSIOWMX. B LIeIoM KomnaekcHbtii amaac MoxcHo pac-
cmampusams KaKk modeap 2eozpauyeckoil cucmemsl (2eocucmemot).

Cuctema KapT arjiaca AENUTCS Ha pas3fefibl, ¥ B KaXIOM M3 HUX
€CTb OCHOBHasl U JONOJHUTENIbHBIE KapThl. Ha aHanuTHYeCKMX KapTax
NpencTaBlIeHbl OTAENbHbIE MOACUCTEMbI (HanpuMep, penbed, MOYBbI,
KJIMMAT) U KOMIOHEHTbl FEOCUCTEM (CKaXeM, B MOACUCTEMY KapT KJIU-
MaTa BXOAST KapThl OCAaKOB, TeMIeparyp, NpeodyafaloliuX BETPOB
Y T.1.). EnMHCTBO pasnena (wiv noapasnena) oCcTuraercs yBsi3koi Bcex
KapT ¢ OCHOBHOM, a TAKCOHOMHUYECKAsi CONOAYMHEHHOCTh 3/IEMEHTOB
colepXaHUs KaxIoW KapThl 00ecreyrnBaeTCsl JIOTMKOM ee JIereHabl 1
moabopoM M300pa3UTEIbHBIX CPEACTB — TEM CAMbIM MOJEIUPYETCs
Mepapxusi KOMIIOHEHTOB [€0CUCTEMBI.

B3aumoeiicTBUE KOMIIOHEHTOB reOCUCTEM HAaXOAMUT OTPaXEHHUE HA
KOMIUIEKCHBIX ¥ KOMIUIEKCHO-CUHTETUYECKHUX KapTaxX TakUX, Harpu-
Mep, KaK KapThl B3aUMOJEHCTBMSI BETPOB M OKEAHUYECKUX TEUEHMUH
WIM KapThbl pacnpenesieHus: HaceJleHUs MO OTPACIISiM ITPOMBILLUIEHHOCTH.
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B3auMOCBsA3b M MHTErpaLMIO 3/IEMEHTOB FE€OCHUCTEMbl MOKAa3blBAIOT
HA CUHTETMYECKMX KapTax amiaca, HarpuMmep Ha Kaprax jaHauwadra,
3KOJIOrMYECKOM OLIEHKH MPUPOIHBIX U COLIMATBHbBIX YCTOBUN XXU3HU Ha-
ceneHusi. Cpean 3TUX KapT OObILUMHCTBO OTHOCUTCS K TUITY OLIEHOYHBIX.

B atiacax ecTb M KapThl, XapaKTEPU3YIOLIME AMHAMUKY [€0CUCTEM,
MpPOLECChl MepeHoca BELeCTBA U 3HEPTUU, HampuMep nepeMelleHme
OTJIOXEHHU I BOAHBIX MACC, ME€PEBO3KH IPOMbBILLIIEHHBIX TOBApOB, TPaHC-
MOPTUPOBKY HEDTU M rasza U MHOTroe Apyroe. A TEHACHUMU PA3BUTHS
OTPaxaloT Ha MPOTHO3HBIX KapTax.

TakuMm 06pa3oM, KOMIUIEKCHBIE aTjachl MOIEIUPYIOT OCHOBHbIE
CBOMCTBA reOCUCTEM, IPUYEM OTHO M3 [JIABHBIX JOCTOMHCTB 3TOH CNOX-
HOM MOl COCTOMT B TOM, YTO MH(OpMALIUS NaeTCA B CUCTEMATU3U-
pOBaHHOM, (POpPMaNU30BaHHOM U €AMHOOOpa3HOM Bune. IMeHHo Ona-
rogapsi 3TOMy amaac AGAAEmca 2e0UH@OPMAUUOHHOU cucmemoil, OH
CIYXHUT npoobpa3om coBpeMeHHOM xoMnbloTepHoit TUC (cMm. pasn. 14.1,
14.2). Bonee toro, TC Hepenko co3naloT Ha OCHOBE aT/IACOB.

9.6. BHyTpeHHee eIMHCTBO aTIaCOB

Hns Toro 4ytoGbl aT/iac BLIMOMAHS (YHKIMU UCTOYHUKA COIIaco-
BaHHOI1 MPOCTPAHCTBEHHOW MH(OPMALIMM U MOIENU FeOCUCTEMBI, OH
JIOJKEH OTBEYaTh OMNpeNesieHHbIM YCJIOBUSM, OOECleuuBalLIUM €ro
BHYTpPEHHEE eAMHCTBO. [ 1aBHbIE U3 3TUX YCIOBUI TAKOBBI:

¢ B aTjlace HY>XHO UCI0Jb30BaTh MUHMMaJIbHOE YUCJIO pa3HbIX Kap-
TorpapMyecKux NpoeKUUd — 3TO YNPOCTUT CpaBHEHME KapT;

* 11e71ec000pa3HO UMETb OJMH MacllUTab ISt BceX KapT, a eClu 3TO
HE MOJIyYaeTCsl, TO MacCLITa0bl 1OXKHbBI ObITh KPATHBIMU — TaKXKe
U151 o6JieryeHust B3aMMHOIO COIOCTAaBJIEHUST KapT;

¢ KapThl aTjlaca Haao COCTAB/IATH HAa €NWMHbIX 0a30BbIX reorpadu-
YeCKMX OCHOBaXx;

¢ B aTjlace JOJIXKEH co0J110AaThCsl ONpeeeHHbIH OaJlaHC MeXay KO-
JIMYECTBOM aHATMTUYECKMX, KOMIUIEKCHBIX U CHHTETUYECKHX KAPT;

¢ JlereHAb! pa3HbIX KapT, LWKaJibl K rpafaluu clieqyeT B3aMMHO CO-
J1acoBaTh;

¢ BaXKHO cO0JIOIaTh Ha KapTax arjaca [0 BO3MOXHOCTH €IUHBbIi
YPOBEHb MeHEpaIM3aLllM U OAMHAKOBYIO MOJAPOOHOCTbL U300paxe-
HYS SIBJIEHU,

¢ COBEpLUEHHO 0053aTe/IbHO B3aMMHOE COIJIaCOBAaHUE KapT pa3Hoii
TEMaTUKU, YCTPAHEHUE CAYyYAWHBbIX PACXOXIEHUH B U300paxe-
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HUU KOHTYPOB — IPU CO3JAHUU aT1aCOB COIJIACOBAHHME KapT SiB-
JisileTcsi OCHOBHOM 3a00TOM KapTorpados;

¢ BCE JaHHbIE, MOKa3blBaéMble€ B aTjace, NOJKHbI ObITb OTHECEHBI
K OJHOM [aTe, K €eAMHOMY BPEMEHHOMY UHTEpBaJy;

¢ KapThl JOMKHbI UMETb OOLLME MPUHLMUITLEI OPOPMIIEHMS, EAUHBIH
CTUJIb AU3aMHa.

D1H TpeOGOBaHUS HE BCErAa JIErKO BbINIOJHUMbI. BO3HUKAIOT onpe-
JeJIeHHbIE NIPOTUBOPEYHsi, HAIIpUMep OrpaHUYeHHE pa3HOOOpa3us Mac-
LITAabOB MPOTUBOPEUYMT XKENAHUIO AATh OTAEJIbHbIE TEPPUTOpUM Gosee
JETANbHO, a CTPEMJIEHUE COXPAHUTh €AMHbINA MOAXOM K reHepain3aluu
He BCeraa corjiacyeTcsi C YypOBHEM M3YYEHHOCTHM TOIO WM MHOTO siBJie-
Husl. [1o 3TOi1 XXe NpHuYKrHE JOBOJILHO CJOXHO COOMIOCTY €AMHCTBO LKA
Y rpajaluii, IpUBECTH BCE NaHHbIE K ONHOMY BpeMeHHOMY cpe3sy. [To-
SIBJISTIOTCS ITPOTUBOPEYHS U MPH ONpeiesieHUH coaepxanus atiaca. C on-
HOI CTOPOHbI, XeJlaTeJIbHO OCBETUTD sIBJIeHUE HauboJiee MOJHO U AaTh
noGosbllie KapT pa3sHOl TeMaTWKU, a ¢ Apyroi — obObeM aTiaca He
OecnipeneneH, U HEOOXOAUMO ero 1Lenecoobpa3Hoe OorpaHUMyeHue.

OOBIYHO HaJ aT/IacaMU TPYASTCS OOJIblIKME KOJJIEKTUBBI KapTorpa-
¢oB, reorpadoB pa3HOro nMpogussi, reoJIOoroB, 3KOJ0rOB U APYTUX yye-
HbIX. PaboTbl ANSATCS [0OJr0o, MHOTO BpEeMEHM 3aTpayMBaeTcsl Ha cOop
MaTepuaia, COrjacoBaHue KapT U T.A. 3aTO XOPOLUMI KOMIUIEKCHbIA
aTiac CHY>XUT MHOTUE oAbl U JaXe Yepe3 CTOJETUE HE TepsieT 3Haye-
HUsl. OTO0 PyHAAMEHTaIbHBIN CBOJ MOKYMEHTOB O COCTOSIHUM reorpa-
(ryeckoit cucTeMbl Ha onpeaeseHHbI BpeMEHHOI cpe3.



[naBaX
N CcTOoOuHMKN 1J1A CO3TAaHMA

KapT " ATJ1aCOB

10.1. Buasl MICTOYHUKOB

Kaprorpagus obecrneynBaeT cBOeil NpoAyKLMEeid MHOTUE OTpaciy
XO3sICTBa, HAyKH, KYJIbTYpbl, 00pa3oBaHUs U Apyrue cdepbl XU3HU
obiecrBa. CaMa Xe OHa Uil OJyYeHUs] HeOOXOMMMbIX CBeNEeHUH Hc-
MOJIb3YET MHOTUE UCMOYHUKE — PA3H000pa3sHble 00KyMeHmbl, N0 Komo-
Dblm éedemcsa cocmaeaeHue Kapm.

K ucTtouHukaM mpuHamIEXaT:

¢ ACTPOHOMO-Te0Ae3UYeCKHE JaHHBIE,

¢ obuiereorpapuyeckue U TeMaTUYECKHUE KapThl;

¢ KaJacTpoBbl€ JAHHbIE, TMJAHbl U KapThl;

¢ NJaHHblEe AUCTAHLIMOHHOTO 30HAMPOBAHUS;

¢ JaHHbIE HEMOCPEACTBEHHbBIX HATYpPHbIX HaOJMIOAEHU U U3MeEpe-
HUM;

¢ IaHHbIE TUAPOMETEOPOJIOrMYECKUX HADIIONEHHIA;

¢ MaTepuaibl 3KOJOTUYECKOrO U APYTUX BUAOB MOHUTOPUHIA,

¢+ 3KOHOMMKO-CTaTUCTUYECKUE NaHHbIE;

* HUdpPOBBIE MOJENH;

¢ pe3yJibTaThl JIAOOpaTOPHBIX aHAM30B;

¢ IUTEpaTypHble (TEKCTOBbIE) UCTOUHUKH;

¢ TEOPETUYECKUE U IMIIMPUYECKUE 3aKOHOMEPHOCTH.

B 3aBUCMMOCTH OT TEMaTMKU M Ha3HaYeHHUsI CO31aBaEMOTO KapTor-
pacduyecKoro npousBeIeHUS OOHM U3 UCTOUYHMKOB BBICTYMAIOT KakK
OCHOBHbIE, a ApYrMe OKa3blBalOTCS NOIMOJHUTENbHBIMUA U BCIIOMOTa-
TenbHBIMU. Harnpumep, m1s KapT 3KOHOMUKO-TeorpadUYecKUX OCHOB-
HBIMU UCTOYHMKAMHU MOTYT CJIYXMTb JaHHbIE CTATUCTHUYECKON OTYET-
HOCTH, a ()OTOreoJIOrMYeCKMX — MaTepuaibl MOJIEBOI reoJIornyecKoi
CbEMKHM, a3p0- U KOCMHUYECKHUE CHUMKH.

Pa3nuyaoT MCTOYHUKU COBPEMEHHLIE, OTpPaXkalollMe HBbIHELIHEee
cocTosiHue KaprorpadupyemMoro o6bekTa, U CTapble, MOKa3biBaolI1e
€ro MMpOLLJIbIE COCTOSSHUS WIKM PaHHUE CTAIU U3YYEHHOCTH. B HekoTO-
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pbIX Clyyasix LIEHHbI UMEHHO CTapbleé MCTOYHMKH, HAIPUMED, KOIJa
peyb uIeT 06 UCTOPHUYECKUX KapTax, ManeoreorpadmuecKkmux peKoHCT-
PYKLIMSIX MJIM O TOKa3e AMHAMUKM SIBJICHMIA.

Kpome Toro, UCTOUHMKHM, TpUBJEKaeMble Ui KapTorpaduposa-
HUY, MOAPA3NEIAIOT Ha NEPBUYHBIE, MOJYUEHHbIE B XOIE MPSIMbIX U3ME-
peHuii M HabGMIOAEHU, U BTOPUUHBIE, IBSIOLIMECH PE3YJILTATOM 00pa-
60TKM M npeoOpa3oBaHKs MEPBUYHBIX MaTtepuanoB. EctecTtBeHHO, 4TO
NepBUYHbIE U BTOPUYHBIE UCTOYHUKHU Pa3/IM4alOTCsd MO NOCTOBEPHOC-
TH, TOYHOCTH, YPOBHIO 0000LIEHHS], CTEMEHU FeHEpAU3auMU U ApY-
T'MM XapaKTePUCTUKAM, KOTOpbie MPUBHOCATCS B npoliecce 06paboTKH.

10.2. ACTpOHOMO-T€oie3nMYECKME NaHHbIE

K 3TOMy BUIY HCTOYHUKOB OTHOCSIT pe3y/ibTaThl aCTPOHOMUYECKUX
HabJIloleHUIA, TPaBUMETPUYECKUX U3MEPEHUIA, TaHHBIE TPUAHTYNALIUN
Y TpUiaTepalMu, NOJUTOHOMEPUU, HUBEJIMPOBAaHUS Ha MeCTHOCTH. OHU
HEOOXOAUMBI, MpeXAe BCEero, Ajs CO3MaHUS KOOPAMHATHOI OCHOBbI
KapT, T.€. CETHU MYHKTOB, VISl KOTOPBIX OMpeaesieHbl MIAHOBOE MOJI0Xe-
HUE M BbICOTA OTHOCHUTEJIBHO YPOBHSI MODSi, a TAKXe 1Sl BLIYUCIIEHUS
(urypbl 3eMnu 1 pacyeTa mapaMeTpoOB 3€MHOIO 3JUIMIICOUA.

TTyHKTBI reone3nyecKmX CeTei pa3HoOro Kiacca 3aKperisitoT Ha Me-
CTHOCTU 3aJIOXXEHHBIMM B 3eMJII0 LieHTpaMK. Han HUMUK Bo3BOAST crie-
UMaJIbHBIE ONO3HAaBaTe/IbHbIe 3HAKU — MUPAMUAbl UM CUTHAbI, YK-
PEMNSIIOT METAJNIMYECKHE MM GETOHHbIE CTONIOBbI.

B nocnenHue rombl misi CO3NaHMS TeONE3UYECKUX CETell LUMPOKO
TIPUBJNIEKAIOTCS 2106aabHble nosuyuonupytougue cucmemst (I'TIC). Ux Ha-
3BIBAIOT TAKXKE CUCMEMAaMU CHymMHUK08020 no3uyuonuposanus. Ouu oc-
HOBaHbI Ha MCIOJIb30BAHUMU MCKYCCTBEHHBIX CIYTHUKOB, CIELMANBLHO
3anyUIEHHbIX Ha OYEHb BHICOKHE OPOMTHI M MOCTOSIHHO MOCKIIAIOLIMX
Ha 3eMJ1to paguocurHaibl. CIyTHUKM PacrionaraloTcs Tak, YTo YacThb U3
HUX Bcerga BUAHA (MM, Jiydyllle CKa3aTh, CJIbILLIHA) B JIIOOOU TOYKe
3eMHOTO llapa B Jil060e BpeMsi cyToK. Mx MoxHO Habnionate Tak Xe,
Kak 3Be3ibl BO BpeMsl aCTpOHOMO-reone3nyeckux usmepeHuit. I'1C no-
3BOJISIOT OMpEAeNaTh KOOPAMHATHI JII000I TOUKM Ha MECTHOCTH aBTO-
HOMHO, 6€3 Ha3eMHbIX re0Ie3UYECKUX U3MEPEHUI U MPOKIAAKHU XOA0B
MeXIy NMYHKTaMU TPUAHTYNSILUU.

H306petenne I'TIC o3HaMeHOBaIO PEBOJIIOLIMOHHOE U3MEHEHUE BCeil
CHUCTEMBI Ie01e3MYECKHUX U3MEPEHUI M OTKPBLIO MPUHUMUIIMATLHO HO-
Bble BO3MOXHOCTH MH(POPMALMOHHOTO obecneyeHust Kaprorpagupo-
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BaHUsl. [1pouU3BOAMTENBHOCTL KOOPAMHATHON NPUBSI3KMA TOUYEK HAOIIIO-
JeHUs1 Ha MeCTHOCTHM nosbitmaetcsi B 10—15 pas, a rnaBHOe — BCE U3-
MEPEHMS BbINOJIHSIOTCA aBTOHOMHO, 6€3 MOCTOSIHHOIO OOpalleHUsi K
ceTu TpuaHrynsuuu. CienoBarebHO, MOXHO 3HAYMTENbHO COKPaTUTb
ceTb reomesuyeckux nupamua. Hanpumep, B Poccuu, rae cyluectsyer
0K0J10 370 ThIC. JEACTBYIOLLUMX NYHKTOB Ireole3UM4ECKON CETH, MPU BBE-
nenuu I'TIC noctarouHo coxpaHuTh npuMepHo 20 ThiC.
ACTPOHOMO-Teoe3nHeCKHUe NaHHbie HEOOXOMMMBbI ISl MPUBSI3KU BCEX
TonorpaUYECKUX U TEMATUUECKMX CbEMOK, a MYHKTbl Ieoae3uyecKoi
CeTH — OIMH U3 IVIABHBIX 3JIEMEHTOB MaTeMATUYECKOM OCHOBbI KapT.

10.3. Kaprorpagnueckmne MCTOYHMKHA

Obwezeocpagpuueckue kapnivl UCIIONB3YIOT B KQU€CTBE UCTOUHUKOB
NpH COCTABJIIEHMH JIIOObIX TeMaTHueCKUX KapT. OHU ciyXXaT OCHOBOM
IUIS HAHECEHUsI TeMaTHYecKoro conepxaHusi. Tonorpaguyeckue, 00-
30pHO-TOMnorpaduueckre 1 0630pHbIE KAPThl — 3TO HAAEXKHbIE U J0C-
TOBEPHbIE UCTOYHMKH, KOTOPbIE CO3AAIOT I10 rOCyAapCTBEHHbIM MHCT-
PYKUHMSIM, B CTAHAAPTHOM CUCTEME YCIIOBHBIX 3HAKOB C OINpeNe/ICHHbI-
MU, CTPOT0 (PUKCUPOBAHHBIMU TPEOOBAaHUSIMHU K TOUHOCTH.

Besi tepputopust Poccuu nokpbiTa TonorpaduyecKUMU KapTamu
MaciwtaboB 1:25 000 1 Menbye. Ha oTaenbHble TEPPUTOPUU UMEIOTCS
KapTbl 0osee KpynHbIX MacwitaboB. Jipyrue, cpaBHUTENbHO HEOOMbLINE
Mo MouIanu CTPaHbl PacrojiaraloT KapTaMu 3HaYUTEIbHO 6oJiee Kpyn-
HbIX MacluTaboB, HapuMep TEPPUTOPUsl BenuKOOGPUTAHUU LETMKOM
3akapTorpaduponaHa B macwutabe 1:2 500. Bes niiaHeTa oxBaueHa Mex-
LyHapoaHbiMU Kaptamu MaciutaGos 1:1 000 000 (okono 1000 nucros)
1 1:2 500 000 (262 nucra).

3naueHue obuiereorpaduueckux KapT He OrpaHUYUBAETCH UCTOb-
30BAHMEM MX [UIst IPUBSI3KM TeMAaTHYEeCKOro coaepxanusi. OHM obecrie-
UMBAIOT reorpadUyYecKyio A0CTOBEPHOCTb KapTorpadupoBaHus, urpas
pOJIb KapKaca, OTHOCHTENLHO KOTOPOro BbIMOJIHSIIOT HAHECEHUE U 10C-
JIelyIoLYIO YBA3KY TEMAaTUUYECKOTrO COAepXaHUsl COCTaBASIeMOM KapThl,
a Takke B3aMMHOE COIJIACOBaHME KapT pa3HOi TeMaTUKHU.

Temamuueckue xapmoezpaguueckue mamepuaibi — OCHOBHOW MC-
TOYHMK [UISl COCTaBJIEHUS TeMaTHyeckKux KapT. K HUM oTHocsITCH pe-
3yJAbTaThl MOJIEBLIX TEMAaTMYECKUX CHEMOK (KpynHoMaciuTabHble Mia-
HbI, CXeMBbl, aOpUChI, MapLUPYTHbIE U CTALIMOHAPHbBIE CHEMKU M T.I1.),
CcODCTBEHHO TeMaTUYECKMe KapThl pa3HOro Macilutaba v Ha3HaueHMs, a

12 - 4886
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TaK>e Pa3HOro poja crielMajibHble MaTePUaIbl TAKUE, KAK CXEMbI 3€M-
JIETIOJIb30BAHUM, JIECOYCTPOMTENbHbIE TU1aHbI U JP.

TemaTuueckue KapThl KPyMHbIX MaclUTaboB BCETAA CYXKAT UCTOY-
HUKaMHM [J1sl CO3AaHUSI MEJIKOMACLITaOHBIX KapT, HO 0COGEHHO BaXHO,
YTO KapTbl OXHOM TEMaTHUKHU YacTO UCMOJb3YIOT IPY COCTABIIEHHUU KapT
CMEXHOI TeMaTUKM. Tak, rnpu MoYBEHHOM KapTorpagupoBaHUU MpH-
BJIEKAIOT KapThl PACTUTENLHOCTU U reoMopQOIOrMyecKre, rpy co3aa-
HUU reoMOpGONOrMuYecKMX KapT — Te0JIOTMYECKUE U TEKTOHUYECKUE,
NpY COCTaBJIEHUU KapT TPAaHCNOpPTAa HEOOXOAMMbl KapThl pacce/eHuUs
U T.0. A JUTA NOJyYeHUs: CUHTETUYECKUX KApT PaiiOHMPOBAHMUS U OLIEH-
KUY TEPPUTOPUU B KAYECTBE UCTOYHMUKOB YACTO HCIOJIb3YIOT CEPUU KapT
pa3Hoi TemaTuku. CoBpeMeHHOe OoOUIMe TeMaTUYECKMX MaTepuasioB
CTaBUT 3a1ayy ONMTUMM3ALIUMN UX BIOOPA MIPU CO3NaHUU JTIIOO0I KapThl,
a 3To0 TpebyeT OoT KapTorpacda ryookux reorpaduyecKux 3HaHU.

OcoOblit BUIL HCTOUHUKOB — Kadacmposste Kapmbt u naarnst. OHU C
JIOKYMEHTaJIbHOM TOYHOCTBHIO OTpaXKaloT pa3MelleHUe, KaueCTBEeHHbIE
U KOJIMYECTBEHHbIE XapaKTePUCTUKU SBICHUU M MPUPOIHBIX pECyp-
COB, JAIOT UX 9KOHOMUYECKYIO WM COUHATBbHO-3KOHOMUYECKYIO OLIEH -
KY, COepXaT PeKOMEHAALUMU MO PALMOHAIBHOMY HMCIOJb30BAHUIO U
OXpaHe MPUPOIHbIX pecypcoB. TakoBbl KapThl KajacTpa 3eMeJIbHOTO,
TrOpPOACKOIO, MOJIE3HbIX UCKOMAEMBbIX, JIECHOTO, BOAHOIO, MPOMbBIC/IO-
BOTO W 1p.

10.4. JaHHBIE OMCTAHUVIOHHOIO 30HIMPOBAHMSA

Marepuranbl 1MCTAaHUMOHHOTO 30HAMPOBAHUS IOJYYAIOT B pe3yJib-
TaTe HEKOHTAKTHOM CbEMKM C JieTaTelIbHbIX BO3AYLUHBIX U KOCMHYEC-
KHUX anraparoB, CyI0OB W IMOABOJAHbIX JIONOK, Ha3eMHbIX cTaHUui. He-
KOTOpPbI€ BUZIbl AMCTAHLIMOHHOIO 30HAMPOBAHUS CXEMAaTUYECKU U300-
paxeHbl Ha puc. 10.1. [TonyyaeMble JOKYMEHTbI OYEHb pa3HOOOpa3HbI
o Macutady, pa3pelleH1I0, TeOMETPUUECKHUM, CNIEKTPAIbHBIM U UHBIM
cBoiicTBaM. Bce 3aBHCUT OT BMAA M BBICOTbI CbEMKM, NMPUMEHSIEMOM
anmnaparypbl, a TakXe OT MPUPOAHbIX OCOOEHHOCTE MECTHOCTH, aT-
MOC(EpPHBIX YCIOBUM U T.II.

I'naBHble KayecTBa AMCTAHLIMOHHBIX M300paxKeHUit, 0COOEHHO Mo-
JIe3Hble U1 COCTaBJEHHUSI KapT, — 3TO UX BbICOKasl AETaJbHOCTb, OA-
HOBPEMEHHbBIH OXBAT OOLUMPHbIX MPOCTPAHCTB, BO3MOXHOCTD MOJyye-
HUSI TOBTOPHBIX CHUMKOB U U3yYEHUS] TPYAHOLOCTYMHBIX TEPPUTOPHIA.
bnaronapsi 3ToMy faHHble JUCTAHLUMOHHOIO 30HAMPOBAHUS HAUUIA B
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Puc. 10.1. Buabl AMCTaHLIMOHHOTO 30HAMPOBaHMS.

a — HaszeMHast GOTOTEONOUTHAS CbeMKa; 6 — a3podOoTOCHEMKA; 8 — pafiHOoKa-
LLIMOHHAas cbeMKa OOKOBOro o630pa; ¢ — CbeMKa C pakeThl; 0 — BUAMKOHHas
KOCMUYecKasi CbcMKa; e — CKaHepHasi KOCMHUYecKasi CbeMKa; ¥ — [OABOAHAs
doTockeMKa; 3 — noABoAHAsT rMAPoIOKaLMs GOKOBOro o63opa.

Kaprorpaduu pa3zHooOpa3HOe NpPUMEHEHHE: UX MUCIOAb3YIOT MJist
COCTaBJIEHUS1 U ONIEPATUBHOTO OOHOBJIEHUS TOMOrpaPUUYECKMX U TeMa-
TUYECKHX KapT, KapTorpaupoBaHUsST MAIOU3YYEHHBIX U TPYAHOIOC-
TYMHBIX paiiOHOB (HanpHMep, Bbicokoropuit). HakoHelr, a3po- u Koc-
MHUYECKHUE CHUMKM CIYXKAT UCTOYHMKAMU ISl CO30aHUs obulereorpa-
(pryeckux ¥ TeMatuyeckux orokapt (cM. pasa. 11.5).

CbeMKMU BeoyT B BUAMMOI, ONMXHeNH MH(ppaKpacHOi, TEMJIOBOU
MH(paKpacHOM, paaOBOJHOBOM 1 yAbTPadH0IETOBOMH 30HAX CIIEKTpa.
[1py 3TOM CHUMKU MOTYT ObIThb YEPHO-OENbIMY 30HATIBHBIMU WM TaH-
XpOMaTU4YECKMMHU, LUBETHBIMH, LIBETHbIMU CMEKTPO3OHAJIbHBIMU U
aaxe — s yyued pasiMuiMMOCTH HEKOTOPbIX OOBEKTOB — JIOXKHO-
LBETHBIMU, T.€. BbINOJTHEHHBIMU B YCJIOBHBIX 1LBeTax. CleayeT OTMETUTD
0cobble JOCTOMHCTBA CbEMKHU B paauoanana3oHe. PainoBoHbl, MOUYTH
He MOMIoLasAch, CBOOOAHO NMPOXOAAT Yepe3 06Ja4yHOCTb M TyMaH. Hoy-
Hasi TEMHOTa TOXE He Momexa Ml CbeMKH, OHa BEeAETCsl Mpu Joboii
noroje U B j11060€ BpeMs CYTOK.
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Domoepaguueckue cHumku — 3TO Pe3yNbTAT OKAAPOBONA PETMCT-
pauuu COOCTBEHHOIO WM OTPa’KEHHOTO U3JIyYeHHUs! 3eMHbIX OOBEKTOB
Ha CBETOUYYBCTBUTENbHYIO IMIEHKY. A3POGOTOCHUMKHU NMOJIyYalOT C ca-
MOJIETOB, BEPTOJIETOB, BO3AYLUHbIX IIAPOB, KOCMUYECKME CHUMKHU —
CO CNYTHUKOB MU KOCMUUYECKUX KOpabinei, MoJBOAHbIE — C MOABOAHBIX
CydOB M DapoKaMmep, ONyCKaLIMXCS Ha [JIyOUHY, a Ha3eMHble — C T0-
MO b0 HPOTOTEONOUTOB.

KpoMe OAMHOYHBIX MJIAHOBBIX CHUMKOB B KayeCTBE MCTOUHUKOB
MCIOJIb3YIOT CTepeonapbl, MOHTaXU, (OTOCXeMbl ¥ (GOTOMAHBI, Na-
HOpaMHble CHUMKU M (oTonaHopaMbl, GpoHTaNbHbIE (BEPTUKAIbHbBIE)
(oTocHUMKH U ap.

B otnnuue ot doTtorpaduyeckux, mereeusuonnsie CHUMKU U Tene-
MaHOpPaMBbl MOJIYYaIOT NMYTEM PErucTpalUi U300paxeHUsl Ha CBETOYYB-
CTBUTEJIbHBIX 3KpaHax epeAaroliyx TeJIeBU3UOHHbIX KaMep (BUAUKO-
HoB). CpheMKa ¢ OopTa camonieTa WM CO CIYTHMKA 3axXBaTbIBaeT N0-
BOJIBHO OOJIBLIYIO MMOJIOCY MECTHOCTH — LUIMPUHON OT 1 10 2 ThIC. KM B
3aBUCMMOCTHM OT BBICOTbI [10JIeTa ¥ TEXHUUYECKUX XapaKTEPUCTUK Che-
MOYHOM cHUCTeMbl. BbICOKOOPOUTANIbHBIE CIIYTHUKY NO3BOJISIIOT MOJY-
4yaTh U300paxkeHWEe BCEWl IUIaHETHl B LIEJIOM U B PEXUME peajlbHOro
BPEMEHH epeaaBaTh €ro Ha Ha3eMHble MYHKTHI IpUEMa JUCTAaHLIMOH-
Hoit uHopManuu. [ToaTomy TeneBU3MOHHAsI CbeMKa ynobHa s orne-
pPaTUBHOro KaprorpaupoBaHUS U clieXeHUss (MOHHUTOpPUHra) 3a 3eM-
HbIMU O00bEKTaMU U npolieccamMy. OQHAKO MO CBOEMY pa3pelieHHUIo U
BEJIMYMHE FEOMETPUYECKUX UCKAXKEHUI TeJIEBUBMOHHbBIE U300paKeHUS
yCTynawT POTOCHUMKAM.

TeneBU3MOHHbIE CHUMKH OBIBAIOT Y3KO- U LLIMPOKOMOJIOCHBIMU, OHU
O0XBaTbIBAIOT pa3Hble 30HbI CMEKTpa, MOIYT UMETbh Pa3Hyl0 pPa3BepTKY
U T.11. OcoOblif BUI UCTOYHUKOB — (DOTOTENIEBUMOHHbIE CHUMKH, B
KOTOPbIX AETAJIBHOCTb (poTOrpaduii COUETAETCst C ONEPaTHBHOCTDIO Me-
penauu u300pakeHU MO TeJIEBU3MOHHBIM KaHalaM.

Hawubonee mMpoko B KapTorpaupoBaHUK UCIIONbL3YIOT CKAHEPHbLe
CHUMKU, TIOJIOCHI, «CLEHbI», M0Jy4yaeMble MyTeM TMO3JIEMEHTHOI U Mo-
CTPOYHOI perucTpaluy U3Ny4yeHUs] OObEKTOB 3€MHOM MOBEPXHOCTH.
CaMo c/I0BO «CKaHMpOBaHWE» O3HAYaeT YMpaBiseMOe epeMelieH e
Jlyya WM nydyka (CBETOBOTO, JIa3€pHOTO U Ap.) C LIEJbIO MOC]e10Ba-
TeJbHOro 063opa (ocMoTpa) Kakoro-nubo yyacrtka.

B xome cheMKM ¢ caMosieTa WM CIIYTHUKA CKaHUpYIollee YCTpOii-
CTBO (Kayarolleecsi 3epKajlo MJM Tpu3Ma) MocjeaoBaTesbHO, Mojoca
3a TOJIOCOH, MPOCMAaTPUBAET MECTHOCTb NMOTEpEK HarpapjieHUs ABU-
XeHus HocuTenss. OTpaxkeHHbI CUTHAJ MOCTYNaeT Ha To4YeuHblit do-
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TONPUEMHHK, U B Pe3y/bTaTe MOJYyYalOTCs CHUMKHU C I10JIOCHATON MK
CTPOYHOI CTPYKTYPOM, MPUYEM CTPOKU COCTOSIT U3 HEOOJbLIUX 3Jie-
MEHTOB — nuKcesnoB. Kaxablili U3 HUX OTPaxaeT CYMMAapHYIO ycpen-
HEHHYIO SPKOCTb HEOOJNBLIOTO y4acTKa MECTHOCTHM, TaK 4TO AETalu
BHYTPU NUKCEIa HEPA3IMIUMBIL. [Tukcen — 3T0 3neMeHTapHast siueiika
CKaHEpPHOTO M300paxeHus.

[1pu nonere chbeMKa BeleTCsl MOCTOSIHHO, U MO3TOMY CKaHUPOBa-
HUE OXBaTbIBAET LUIMPOKYI HEMNPEPbIBHYIO MOJNOCY (WK JIEHTY) MECT-
HocTU. OTAeIbHbIE YYACTKHU MOIOCHI HAa3bIBAIOT CligHaMU. B LiesioM cka-
HepHbIE M300paXkeHUsl YCTYIMAIOT MO0 KauyecTBY KaapoBbiM ¢oTorpapu-
4eCKMM CHMMKAM, OJIHAKO OMepaTMBHOE MOojydeHUe M300paxeHuil B
undpoBoit popMe MMeEET rpOManHOE MPEUMYLIECTBO MeEpel APYyrMMU
BUJAMU CHEMKHU.

CyluecTByeT psil MOIU(DUKALIMI CKAHEPHON CbEMKH, NAIOLIMX H300-
paXKeHUsI C UHbIMM FE€OMETPUYECKUMHU U PAAUOMETPUYECKMMU CBOMCTBAMMU.
Tak, ckaHupylouMe yCTpPOHCTBa C JIMHEMKAaMM I10JIyIPOBOJHUKOBBIX
MPUEMHMKOB 00ECIIEYMBAIOT CbEMKY Cpa3y LIeJIOM CTPOKM, TIPUYEM OHa
rojiy4yaercsi B IMPOEKLUMUH, OJIM3KOM K LIEHTPAIbHOM, YTO CYLIECTBEHHO
YMEHbLIAET reoMeTpruueckue uckaxenus. Ha atom npuHumne ocHoBaHa
ChEMKa C MOMOLIBI0 MHOTO3JIEMEHTHBIX JIMHEHHBIX U MaTPUYHBIX MpHU-
€MHMKOB HU3NTy4eHUs1 (MprUOOpoB ¢ 3apsAnoBoit cBsi3bio — [13C). Onu paor
BO3MOXHOCTb 10J1y4aTh [0 KaHa/laM palioCBsI3U CHUMKH O4Y€Hb BbICOKO-
ro paspeleHusi Ha MECTHOCTH — JO HECKOJIbKMUX METPOB. ’

Ansa xaprorpadupoBaHusi OOLUMPHBIX TEPPUTOPUN HMCMONb3YIOT
MOHTaXU CKaHEepHbIX CHUMKOB U Jaxe 0coOble CKaHepHbIe «(POTOTop-
TPEThI», KOTOpPbi€ MepenaoT 00MMK KPYMHbIX YYacCTKOB IUIaHEThbI, Ma-
TEPUKOB M CTpaH TaK, KaK OHM BUAHBI U3 KOCMOCA.

Paduosoxayuonnste chumiu 1oJIy4aoT O CITyTHUKOB U CaMOJIETOB,
a 2u0poAOKauUOHHble CHUMKU — TIPU TIOIBOIHOI ChEMKE JHa 03ep, MOpEi
1 okeaHoB. bopToBble pannosiokaTopsl 60KOBOTO 0630pa, YCTAHOBJIEH-
Hble Ha a3p0-, KOCMUYECKUX U MMOABOAHBIX HOCUTENSX, BEAYT ChEMKY
Mo MpaBoMY U JIeBOMY 60pTaM MepreHAUKYNSIPHO K HalpaBlieHUIO IBH -
XEHHUS] HOCHUTEJIS.

bnaroaapsi 60koBoMy 0630py Ha CHUMKaX ITPEKPACHO MPOABISAETCS
penbed MECTHOCTH, OTYETJIMBO YMTAIOTCS HETAJIM €r0 PacwIEHEHHUs,
XapakTep liepoxoBaTtocTH. [Ipy chbeMKe OKEaHOB XOPOUIO BHAHO BOJI-
HeHHe BOAHOM MOBepXHOCTH. Pamnosiokaliiust mo3Bojinia BrepBbie Mo -
po6HO KapTorpachupoBaTth pesbed NATEKUX TIaHET.

Cpeny HOBbIX BUIOB JIOKALIMOHHBIX U300paXXeHU il OTMETUM CHUM-
KU, MoJlyyaeMble B YIbTPa(hHUONETOBOM M BUAMMOM JAMara3oHax C Io-
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MOLUBIO JIa3€PHBIX TOKATOPOB — JIMAAPOB. HenpeprBHoe TEXHUYECKOE
COBEPUICHCTBOBAHNUE CKAHEPHbBIX U JIOKALUMOHHbIX CUCTEM, MHOXKECCTBCH -
HOCTb CbEMOYHBIX IMANAa30HOB, BO3MOXHOCTH UX LLUMUPOKOTIoO KOMOMU-
HUPOBAaHUSA — BCE 3TO CO34a€T NMOMCTHUHE HEUCUYEpIaeMoe pa3H006pa-
3M€ UCTOYHUKOB AJI1 TEMATUYECKOIO KapTOFpaCl)PIPOBaHMH.

Ocoboe 3HaueHHe A1 KapTorpaMpoBaHUs UMEET MHO2030HAAL-
Haa ceemra. CyTb ee B TOM, YTO OlHA M Ta X€ TEPPUTOpHUS (MU aKBa-
TOpUST) OMHOBpEeMEHHO GoTorpadupyeTcss MU CKAaHUPYETCSI B HECKOJb-
KUX CPABHUTEJIBHO Y3KUMX 30HaX criekTpa. KomMOMHMpYS 30HaNIbHbIE CHUM-
KM, MOXHO TOJIy4yaTh TaK Ha3blBaEMble CUHMe3UPOSanHble U300paxNcenus,
HAa KOTOPbIX HaUAY4YlLIMM O00pa3oM MpoOsIBJEHbBI T€ WU UHbIE OOBEKTHI.
Hanpumep, nondupasi pasHeie cOYeTaHUSI, MOXHO TOOUTHCS HaMITy4-
Iero M300paxeHWs BOAHBIX OOBEKTOB, IeOJIOTMYECKUX OTIOXEHUI
OMpEeNeIEHHOTO MUHEPAJIOTHYECKOIO COCTaBa, pa3HbIX MOPOJ Jieca,
CEJILCKOXO3SIICTBEHHBIX YTOAMiA MOA TEMU MJIM MHBIMM KYJIbTypaMH4 U T.I1.
TloaTOMY MaTepuanbl MHOTO30HILHON CHEMKH — LIEHHENIUNIT UCTOY-
HHUK, B OCOOEHHOCTH [l COCTaBJE€HUS] TEMAaTUUYECKHX KapT.

10.5. HarypHBI€ HA0JIIOAECHNUA M NU3MEPEHMA

OTU NaHHble — BaXHeWUnii HakTHYeCKUH MaTepuas sl COCTaB-
JIeHUSs TI0OBIX TEMAaTUYECKUX KapT. HUKakue KOCBEHHbIE U TUCTAHLIU-
OHHbIE METOJBI HE MOTYT 3aMEHUTh HEITOCPENCTBEHHbIE HAOIIOAEHUS.
Bonee Toro, 6€3 HUX HEBO3MOXHbBI HCIOJIb30BAHUE TEOPETUYECKUX 3a-
KOHOMEPHOCTe, UHTeprpeTaluss KOCBEHHBbIX HabnoaeHUM, neiund-
pPUPOBaHME a3PO- U KOCMHUYECKUX CHUMKOB.

dopMa npeacTaBiieHUs JaHHBIX HATYPHBIX HAOJIIOAEHUI pa3inyHa.
Ilpu runporpaduyeckux HabNIOAEHMUSAX 3TO pe3ynbTaTbl U3MEPEHMH,
KOTOpbIE 3aHOCAT B XYPHaJibl U TabnuLbl, Ipu GU3UKo-reorpaduyec-
KHUX UCC/IeN0BaHUSAX — OMUCAHUS, PUKCUPYEMbIE€ B AHEBHMUKAX U OTYE-
Tax, otorpadun U CXeMbl, NMPU e0JOro-reoMopGoIOrH4ecKux Mc-
CJeq0BaHUSAX — NMPOGUIHU, pa3pe3bl, JaHHblE OypeHUs] CKBaXHUH, OMU-
caHus WypdoB U T.M., NPU reodU3UYECKON CbEMKE — 3HAYEHHUS
HaOJIIOAEHHBIX PU3UYECKUX [TapaAMETPOB.

ITo noxanu3auuy JaHHblE HEMOCPEACTBEHHbIX HaOMIOACHHUI moa-
pa3nensiloT Ha TOYeYHbie, BBITIOJHEHHbIE B OTAENbHBIX MyHKTaX, Ha
CKBaXXMHaxX, B OOHaXK€HUAX U T.N., MApLIPYTHble — BJOJb MO M3OpaH-
HOMY HarnpabjieHuIo (1o npoduii, Iopore, peke U Ap.) M IUIOLUaa-
Hbl€, OXBaTbIBalOLIME BCIO M3yyaeMylo TeppuTopHuio. Ocobo BbIAESIOT



@ Tuopomemeoponoeuneckue HabarodeHua 183

CTallMOHApHble HaGMONEHUs, HAllpUMep Ha reoU3nyecKux MOJIUro-
Hax, 6HOCT3HUHHX, B MYHKTaX 3KOJIOTM4YE€CKOro0 MOHMTOPHMHIa M T.II.
CTaluMoHaphbl pacrosiaraloT B XapakTePHbIX MeCTax, NpuueM Habnoae-
HUSI BCErJa OTAMYAIOTCS UITUTENbHOCTbIO, CTALlMOHAPbI CYLIECTBYIOT
JIEeCATKU neT. [InrMHHble psabl HabnoaeHit HeoOXOAMMBI VIS KapTorpa-
(GUpoBaHUA AMHAMUKHU SBJIEHUIH U MPOLIECCOB.

Kpome ToOro, cyliecTByloT MaTepuanbl KJIOYEBbIX UCCIENOBAHUM,
KOTOpbIE BBIMOJHSIOT C BHICOKOII AETANLHOCTbIO B KPYITHOM MacliTa-
6e Ha HeOOAbLIMX y4yacTKax OT OAHOrO A0 HECKOJBbKHUX KBAaApaTHbIX
kuyioMeTpoB. KiloueBble MCCIeN0oBaHUsl HEOOXOAUMBI B TeX CNyvasix,
KOraa KapTrorpagupyemas TeppUTOpUsi OOLIMPHA U HET BO3MOXHOCTH
OXBaTUTb €€ LIeIMKOM. Torga M3yyaroT KJIo4eBble, 3TalOHHbIE y4acT-
KU, TUIIAYHBIE B TOM MJIM MHOM OTHOLLEHUH, a BBISIBIEHHBIE HA HUX
3aKOHOMEPHOCTHU paclnpoCTPaHsIIOT Ha OOLUMPHbIE OJHOTUIIHBIE TEp-
PUTOPHUU.

C pa3BUTHEM OMCTAHUMOHHOIO 30HAUPOBAHUSI MCCNEAOBAHUS HA
«KJIIoYax» CTAIM MPUMEHSTb IUISi UMHTEpIpETalUU adPOKOCMUYECKUX
MaTtepuanoB. Beinenuics naxe ocobblif TUIT ICTOYHUKOB: JaHHbIE MO -
CIYTHUKOBBIX HabmoaeHui. Mx crapalorcsi BECTU CHHXPOHHO MJIM TIO-
YTU CUHXPOHHO C KOCMUUYECKOW ChEMKOM Uil TOYHOW MPUBA3KU, UH-
TeprpeTauruu KOCMHYecko MHGOpMaLMK M paclpoCTpaHEHUS ee Ha
OOLUMPHbBIE MPOCTPAHCTBA CO CXOOHBIMH ycnoBuamu. Ilo cywectsy,
MOACIYTHUKOBbIE HAabMIOAEHUSI — 3TO TPAIULIMOHHOE reorpaduyeckoe
MCCNeNOBaHUE Ha KJIOUYEBBIX yYacTKax.

10.6. TMAPOMETEOPOIOTHUUECKIE HAOIIOXEHMSA

s MHOTMX BUIOB KapTorparpoBaHUs LLIUPOKO UCMOJB3YIOT pe-
3yabTaThl HAONMIOAEHUN, MPOBOAMMBIX Ha METEOPOJIOTMYECKUX, TUI-
POJIOTMYECKHX UM OKEAHOJIOMMYECKMX CTAHLMSX U MTOCTaX. BTO AaHHbIE
PETyJSPHbIX U3MEPEHUI1 aTMOCGHEPHbBIX MPOLIECCOB, OTAEIbHBIX METEO-
POJIOTMYECKHX 3JIEMEHTOB (TEMIIEpaTypbl, AABJAEHMSI, OCAIKOB, COJI-
HEYHOro CUMSIHUS, BeTpa, 00JIaYHOCTU M T.I.), THAPOJIOTMYECKOro pe-
KHMMa peK, 03ep, BOAOXPaHUIULL, PU3NKO-XUMUUYECKUX XapaKTepuc-
TUK MOPCKMX U OKEAHMYECKUX BOA U JECSATKM APYTMX IOKasaTeseid.
[Ipy 3TOM paccyUTHIBAIOT CpEHUE AHEBHbIE, MECSIUHbIE, CE30HHBIE U
rogoBble 3HAUYEHUs1 U ApPYrue MpOU3BOJHbBIE MOKA3aTEJIU MO Pa3HbIM
BBICOTHBIM YPOBHSIM aTMoC(epbl U CTaHAAPTHBIM TOPU3OHTaM rnyﬁuH
03ep, MOpei U OKeaHOoB.
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HabnioaeHust BeayTcsi B NYHKTAX MAPOMETEOPOJOIUUYECKOM CETH,
OoJiee WM MeHee PaBHOMEPHO pacrpeie/ieHHbIX N0 3eMHOMY LJapy, ¢
OopTa cynos u c 0yeB. B Poccuu pesyabTarsl HabM00EHUIE PETYASIPHO 1
LEHTPAJIU30BaHHO nybnukyoTcss ['ocynapcTBeHHbBIM KOMUTETOM I10
TMIPOMETEOPOSIOTMHM U KOHTPOJIIO NMPUPOAHOIA Cpelibl B BUAE CTAaTUCTU-
YECKHMX CITPaBOYHHMKOB I10 KJIMMATY Halllei cTpaHbl U Mupa. KpoMe Toro,
BBINYCKAIOTCSl €XXeMeCSUHble COOPHMKHU MO BbIOOPOYHBIM CTAHLIUSAM CO
CBEJIEHUSIMU O TeMIepaType, BJaXHOCTU U CKOPOCTH BeTpa B CBOGOA-
HOI aTMoc(epe. ]

Jns koopauHaiuu padoT 1o cOopy ruaApoOMeTeOpOIOrMYeCKUX U OKe-
AaHOJIOTMYECKMX IAHHBIX CO3[aHbl MEXIYHAPOAHbIE opraHu3auuu: Bce-
MUPpHasi ciyx6a noroasl 1 OObeAMHEHHAs II00a/IbHASI CUCTEMA OKEaHH-
yeckux craHuuii (OI'COC), rae nonyyaemyto uHdopmauuio odbpabaTbl-
BalOT, KOHTPOJIMPYIOT ¥ HAKAIUIMBAIOT Ha HOCUTENSIX MH(DOPMAaLIMHU.

10.7. DKOHOMMKO-CTATUCTMUYECKHME JAHHDBIE

IIpu co3naHuu KapT M aT/aCOB COLMAILHO-3KOHOMMYECKOil TeMa-
THKU OCHOBHBIMU UCTOYHMKAMM CJ1YXKAT MacCOBbIE IaHHBIE, COAEPXKa~
LIMe KONNYECTBEHHbIE CBEEHUSI O COCTOSIHUM U JIMHAMMKE MPOM3BO/I-
CTBEHHBIX PECYPCOB, UX MCMOJIb30BaHUU, Pa3BUTUX MPOMBbILLJIEHHOC-
TH U CeJbCKOro XO34iCTBa, TPAHCIOPTA, IHEPreTUKHU, HUHAHCOB M
JPYTUMX OTpaciieil HapOOHOTO XO3AMCTBa, HacejleHUs, oOpa3oBaHUs,
KYJIbTYpbI, c(epbl OOCAYXMBAHUS U T.II.

K OCHOBHBIM 3KOHOMHUKO-CTAaTUCTUYECKUM MCTOYHHMKAM TpUHamLIe-
XaT MaTepuaibl TOCYIapCTBEHHOM CTATUCTUKM U JaHHbIE, MyGaHKyeMble
MeXIAyHapoaHbsIMU opraHusauusmu, Hanpumep OOH. I'ocynapcTeHHY0
CTaTUCTHKY BO BCEX CTpaHax PeryjspHO BeAyT LEeHTpajibHble U MECTHBIE
(pervoHanbHble, pailOHHbIE, MyHULIUTIANIbHbIE) OpraHbl MO €AUHON Me-
TOAMKE C YTBEPXKIEHHBIMU NpOrpaMMamMu U cpokamu. CriedanbHble aB-
TOMAaTU3UPOBAHHbIE CUCTEMbI OCYILECTBIISIIOT COOp, XpaHeHUe, 00paboT-
Ky M pacnpOCTpaHEHMUe JaHHbIX rOCYIaPCTBEHHOM CTATUCTHKH.

st cocTaBlieHUs1 KapT HacelleHus, chep 06CayXXUBaHUS U KyJlb-
TYpbl MCTOYHUKAMM CJIYXAT MaTepyabl MEPUOAMYECKH ITPOBOAUMBIX
nepenucei HacejeHUs, B X0Ie KOTOPbIX MOJY4aOT AeMorpaduyeckue
Y COLIMAJIbHO-3KOHOMUYECKUE CBEAEHHUS O XUTEJSIX CTpaHbl UM OT-
JeNbHBIX TeppuTopuit. [lepenucy nMpoBOOsIT OJHOBPEMEHHO MO Bcei
TEPPUTOPUM 10 €AMHOM NMporpamMMe U METOIAMKE, YTO OOecreuyuBaeT
en1rHoo0pa3ue uHoOpMaLIMH.
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DKOHOMUKO-CTATUCTUYECKUE TAHHbIE HUCNOJIB3YIOT HE TOJILKO A
HEMoOCpeaACTBEHHOI0 HAHECEHMs HA KapTbl, HO U A pacdeTa NMpou3-
BOAHBIX MOKa3aTeJiei, BbIMOJHEHUS CBOAHBIX XapaKTEPUCTUK U CUHTE-
THYECKHUX OLECHOK. OHM, B CBOIO Oo4yepenb, CTAHOBATCA MCTOYHMUKaMH
U151 COCTaB€eHUA CUHTETUYECKUX COUUANIbHO-3KOHOMNYECKUX KapT.

10.8. TeKCTOBBIE€ UCTOUHMKN

K TekCTOBBIM, MJIM JAUTEpaTypHO-reorpa@uyeckuM, UCTOYHUKAM
OTHOCSITCSl pa3HOro poja reorpagpuueckue (reosioruyeckue, UCTopu-
yeckue U Ap.) OMMCaHMs, MOJYYEeHHble B XOAE HENOCPEeACTBEHHBIX
Ha0JIOAEHUI MK B NPOLIECCE TEOPETHYECKMX UcCienoBaHUil. OHU 0ObIY-
HO He (OpMaNM30BaHbl U HE UMEIOT TOYHON KOODAMHATHOW MPUBS3-
KM, HO 3aT0 00J1analoT 00pa3HOCTbIO U 0030pHOCTBIO, HEOOXOAUMbIMU
IUTSL CO31aHUsl MpeACTaBNieHus: O KapTorpadupyeMoM oobekTe. OTUYEThI
IKCMNeanLMit, MOHOrpacueCK1e Tpyabl, CTaTbU coaepxXaTr dakTuyec-
KU MaTepual U TEOPETUUYECKUE MOJOXEHMUs, HEOOXOAMMbIE ISl UC-
TOJKOBaHUSI MHOTUX APYIMX UCTOYHUKOB, NTPUBJIEKAEMbIX [TPU KApTOT-
papMpOBaHUH.

Ipu HenocTaTKe ¥ HEMONHOTE APYTMX UCTOYHUKOB JIMTEPATYPHBIE
CBElleHHUs TO3BOJIAIOT BLIMONIHUTL Oojiee WJIM MEHEe 3HAYUTEIbHYIO
KapTorpacuyeckyio akcrpanonsauuio. Ho naxe v nmpu xopouueit obec-
MEYEHHOCTH (HaKTUYECKUM MaTepUaJloM OHM OBIBAIOT TOJNE3HLI AJS
OUEHKH KayecTBa, reorpapuyeckoil JOCTOBEPHOCTH U COBPEMEHHOCTH
MCTOYHMKOB, UCIONb3YyEMbIX IJ1s1 KapTorpad)upoBaHusl.

OcoObIM BUAOM UCTOYHHKOB SIBJISIIOTCSI TEOPETUUECKUE U IMITUPU -
YecKue 3aKOHOMEPHOCTM DPa3BUTHSI M pa3MelleHUs SIBJIEHUI U Mpo-
reccoB. OHU NMO3BOJISIIOT KOHTPOJIMPOBATh UMEIOLLYIOCS MH(POPMALIMIO,
a npy¥ HeoOXOAMMOCTM — pacnpoCTpaHsIThb KaprorpadMpoBaHUe Ha
MaJioM3yyeHHble TeppuTopuu. Hanmpumep, ¢ momouibio MaremMaTuyec-
KHX 3aBUCUMOCTEM, OMUCHIBAIOLIMX 3aKOHOMEPHOCTH U3MEHEHUS TEM -
nepaTypbl BO3[yxa C BbICOTOii, CTPOSIT IMHUMU U30TEPM B TPYAHOMOC-
TYIHbIX BbICOKOTOPHBIX paifoHax, ciabo obecrneyeHHbIX PaKTUYECKM -
MM METeOHabIOACHHUSIMU.

10.9. AHaIM3 ¥ OIIEHKA KapT KaK MCTOYHMUKOB

AHanM3 ¥ olleHKa KapTorpadM4yecKuX Mpou3BeaeHUt — 3TO UCChe-
NOBaHUE MX CBOMCTB M KauyecCTBa, MPUTOAHOCTH WIS PELUEHUS KAKUX-
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AM60 3a1ay, BO3ZMOXHOCTH CAYXUTb MCTOYHMKAMM [Ajisi KapTorpadu-
poBaHUsi. OCHOBHBIMU KPUTEPUSMHU TIPU 3TOM BbICTYIAIOT:

¢ 1eeco00pa3HOCTb U30PaHHBIX MacluTaba U MPoOeKUUH;

¢ IOCTOBEPHOCTb KapThl, €¢ HayuHasi 0OG0CHOBAHHOCTb U JIOTUYHOCTD
MOCTPOEHUS JIETEHbI,

* [IOJIHOTa U COBPEMEHHOCTb COAEpXaHUsI;

¢ TEOMETPUYECKAsI TOYHOCTb MOJIOXKEHUS] OOBEKTOB B IUIAHE U MO
BBICOTE;

¢ Ka4yecTBO O(OpMIIEHHUS KapThl;

¢ Ka4yeCTBO MeYaTu U Ap.

AHanu3 ¥ OLEHKAa KapT M aTjlacoB BCEraa LeJleHanpaBIeHHbI, M0-
3TOMY KPUTEPUM OLIEHKH IMPHOGPETAIOT Pa3HYIO 3HAYUMOCTh B 3aBUCH -
MOCTH, HampuMep, OT Ha3HAa4YeHUsl KapThl — KaK HaMISAHOro Moco-
OMs, CpeacTBa UCCAEN0BAaHUS, UCTOYHUKA 111 KApTOrpadUpoOBaHUs WK
(opMupoBaHus 6a3 JaHHbIX.

Ouenxa mamemamuueckoi 0CHOGbL TIPEXNE BCErO COCTOUT B TOM,
4YTOOBI BBISICHUTD LI€1€CO00pa3HOCTh NMPUHATOro Maclutaba, Mpuroa-
HOCTb MCMOJIb3YeMOM MPOEKUHUHU C TOUKHU 3PEHUS] BEJTUYMHbI U XapakK-
Tepa pacrnpenejieHusl HCKaXXeHUH U, IIaBHOE — BO3MOXHOCTb UCITOJb-
30BaHUS OAHHOMN KapThbl IJIs8 KOJIMYECTBEHHBIX OMNpeNe/ieHUit ¢ 3aaaH-
HOM TOYHOCTBIO. B CBOIO 0uepenb, BbIOOp MaciuiTaba U MPOEKLMHU TOJIKEH
OTBeyaTh reorpacpuyeckomy MoaoXeHUI0 TEPPUTOPUU Ha 3EMHOM LlIape,
Ha3HAaYeHUIO ¥ TEMaTHUKE KapThi, YCJIOBUSIM €€ MCIOJb30BAHUS U T.II.
(cm. paszn. 3.7).

BaxHo MMeTb B BUIY, YTO MepeyucC/ieHHble TpeOOBaHMS Hepas-
PbIBHO COMNPSIXEHBI APYr C APYrOM, a TakXe C TeMaTUKOW KapThbl, €e
KOMIIOHOBKO#, M3y4YeHHOCTbIO TeppuTopun. OaHO BieyeT 3a coboit
Ipyroe, U OLlEHKa HUKOrAa HE OTPaHUYMBAETCS UCKIIOYUTEJbHO Ma-
TEMAaTUYECKUMM acleKTaMU, NPUXOAUTCS NMPUHMMATb BO BHUMaHUE
MHOTIHE cofepxXaTe/ibHO-reorpaguyeckue hakTopbl U 1aXe — 3CTeTU-
YeCKHe KPUTEPUM.

Ouenxa nay4unoii docmogepHocmu Kapnivi PEANOJaracT yCTaHOBJe-
HUE €€ COOTBETCTBUS NMPUHATHIM HAYYHBIM KOHLIETILUAM, MPaBUIbHYIO
repenayvyy peajlbHO CyLIECTBYIOLUUX MPOCTPAHCTBEHHBIX 3aKOHOMEPHO-
CTeil U CBA3eil, TUMMYHBIX YepT siBjieHUsi. B caMoi CuIbHOM CTeneHu
3TO 3aBMCHUT OT HayYHOI1 060CHOBAHHOCTU MPUHSTHIX KjlacCuDUKaLUMit
Y MPaBUJILHOTO MOCTPOeHUs JiereHabl. Ho, noxanyi, camblii rmaBHbII
dakTop, onpenensilOLMii HayYHYIO N1OCTOBEPHOCTb KAapThl, — COOJIIO-
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AdeHue reorpa@MuyecKux MpaBu reHepaiu3auuu (cM. pasa. 7.5), B yac-
THOCTH YYET reHETUYECKHUX U MOP(OJOrMYECKUX 0COOEHHOCTE N300~
paxaeMblIX sIBJIEHUI, UX TEOCUCTEMHON MEpapXMK U B3aUMO3aBUCHUMO-
ctd. M1 BHOBb BUIHO, UYTO 3TA OlIEHKA HAKPEIKO CBs3aHa CO MHOXe-
CTBOM (DaKTOPOB, BJIMSIHUE KOTOPbIX TPYAHO Pa3rpaHUYUTh.

KpoMme Toro, HayyHasi JOCTOBEPHOCTb KapThl BO MHOIOM OIlpefe-
JISIeTCSl MPUHATON KoHUeniuei kaprorpadupoBanusi. Ckaxem, TEKTO-
HUYECKHE KapTbl MOTYT COCTABJISITbCS HA OCHOBE I'€OCHMHKJIMHAIbHOM
KOHLENUMUU WX TEOPUM JIUTOCHEPHDBIX [UIUT — B PE3YJIbTATE OJyyar-
Csl COBCEM pa3Hbie N300pAXEHUs, U MPU UX OLIEHKE HY>XXHO 00s13aTeb-
HO y4YeCTb NPUHAMJIEXXHOCTb aBTOPOB K TOW MJIM MHOW HayYHOM LUIKOJIE,
HOBH3HY MJIM yCTapeaoCTb UCIMOJb3yEMbIX UMU UIAEH, TEOPETUYECKUX
KOHLEMNUHUI, KilaccuduKaumi.

C 3TUM CBs3aHa U OLIEHKA UIEOJIOTUYECKON HaNpaBleHHOCTH KapT,
0COOEHHO COLIMATIbHO-3KOHOMUYECKHUX, HA COAEPXAHUE KOTOPBIX MO-
IYT 3aMETHO BJIUSITb MOJUTUYECKUE UHTEPECHl COCTABUTEICH.

Ouenxa noanomvt u CO6PeMeHHOCHU Kapmbl NIPEX/Ie BCErO Kacaercs
ob6bema uHGpOpMaLIMK, 3aKIIOMEHHON B KapTe, ee Harpy3ku. [naBHyIo
pOJib 31eCh UrPAIOT ABa (hakTOpa: U3YYEHHOCTD SIBJAEHMS M CAMO HAa3HAa-
yeHue KapThl. OT 3TOro 3aBUCSIT OTOOP KapTorpadupyeMbix 0OBbEKTOB,
NnoApoOHOCTb FeHepaAIU3aLUM, CrIocobbl rpadpuueckoro oopmieHus.
Harpy3ska kapTbl MOXeT ObITb OLIEHEHA KOJMYECTBEHHO, HalpuUMep
TyTeM MOACYETA YUC/IA OOBEKTOB Ha eAMHMLY rutolanu. Yo xe Kaca-
eTcsl MHGQOPMAaTUBHOCTH, TO B OOJILIUMHCTBE Cy4yaeB OHA HE MOLAaeT-
Csl YMCJIEHHOI OUEHKE M 3aBUCHUT OT COOTHOLUEHUH B CUCTEME «Kap-
Ta — MOJb30BaTeNb KapThl». OAHOMY UMTaTENIO KapTa MOXET JaTh MHO-
ro uHdopMaLuu, 1pyroMmy — mMano. Bce 3aBUCHT OT uX Lieneid, 3HaHU,
HaBbIKOB paboThl C KapToil U T.0.

CoBpeMEHHOCTb KapThl XapaKTepU3yeTCsl ee COOTBETCTBUEM OIlpe-
JeNIeHHOM naTe, nepuody, 3mnoxe (Hanpumep, COOTBETCTBUE CMHONTH-
YeCKOIl KapTbl KOHKPETHOMY IHIO W 4Yacy WM BepHOEe OTOOpaxeHue
KJIMMATUYECKUX YCJOBHUI Ha MaJIEOKIMMaTHYECKOM KapTe).

C OLEHKOI1 COBpeMEHHOCTH CBSI3aHA MpobJeMa onpeaesieHUs: CTe-
NeHU CTapeHMs] KapThl, YTO YPE3BbIYANHO aKTYaJIbHO [UIS1 Tonorpadu-
4yecKUX U obulereorpadMyecKux KapT. PazHble 31eMEHTbI KapThl CTape-
IOT 10-Pa3HOMY: IPUPOIHBIE JIEMEHTbI — MEUIEHHO, COLMAIbHO-3K0-
HOMUYECKHE — ObICTpO. MHOroe 3aBUCUT OT YPOBHSI 9KOHOMHUYECKOIO
pPa3BUTHsI U OCBOEHHOCTH TeppuTopuu. Hanpumep, paspabotka HedTe-
HOCHBIX MECTOPOXIEHUH WIM CTPOUTEILCTBO MMAPOCTAHLIMM CIIOCOO-
Hbl 32 OJJMH-BA roja MoJIHOCTbIO U3MEHUTb OOJIMK MECTHOCTH.
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IInst onpeneneHuUs CTeNeHW CTapeHMs TornmorpadUyecKrnx KapT Be-
OYT CIELIUAILHOE Jexcypcmeo W COCTABIISIIOT dexcypHbie Kapmbl, HUK-
CHUpYsl Ha HUX BCE U3MEHEHMS HAa MECTHOCTU (IOSIBJIEHUE HOBBIX I10-
CeJIKOB, IOPOT, U3MEHEHUE ailMUHUCTPATUBHBIX [PAHML, TPUCBOEHHE
HOBBIX HadBaHU U T.11.). JIJisi TEeMaTUYECKUX KapT CTApPEHUE YacTO Mpo-
UCXOIUT BCJIENCTBME HAKOIUIEHUS] HOBBIX 3HaHUIT 00 06BbEKTE, U3MEHE-
HUSI KOHLENUUi (HaripuMmep, MPUHLMIIOB paifOHUPOBaHuUs), MpoBee-
HUS HOBBIX Ch€MOK (CKaXeM, JeTalIbHbIX IUCTAHUMOHHBIX ChEMOK MaJio
M3YUYEHHBIX TIpexne Tepputopuil). [lepnonmyeckoe cimyeHue C Oexyp-
HBIMM KapTaMM NO3BOJISET OLEHUTh COBPEMEHHOCTb JaHHOM KapThl U
MPOBECTH €€ OOHOBJIEHUE.

Ouenka 2eomempuseckoii mo4HocMu Kapmol XapaKTepU3yeT BeJlU-
YUHBI MIOTPELIHOCTENH, BOHUKAIOLLIMX MPYU U3MEPEHUH TI0 KapTaM IJIMH,
IoLIAAe i, YIJIOB U MHBIX KAPTOMETPUYECKUX XapaKTEPUCTUK. DTH M0~
IPELHOCTY MOSIBSIOTCS B Pe3yJibTaTe COBOKYIMTHOTO BIMSHMS:

¢ TIOrPEUIHOCTEN MOJI0XKEHUS] IYHKTOB re01€3MYECKON OCHOBBI;

¢ UCKAXEHM, BHOCUMBIX KapTorpaduyeckoi mpoeKkuHnei;

¢ [IOTPELIHOCTEN ONpeneneHu st MNJaHOBOTO U BBICOTHOIO MOJIOXE-
HUs OOBEKTOB U KOHTYPOB Ha MUCTOYHHUKAX;

¢ HETOYHOCTEN CaMOro Mpouecca KapTOCOCTaBIEHMS,;

¢ MIOrpELIHOCTEN reHepaln3aLyu.

Ec/iu u3BeCTHBI TOYHBIE WU TIPUOIMKEHHBIE 3HAYEHUST KaXA0i U3
MMOTPEUIHOCTEM, TO 10 MpaBUIAM TEOPHH TOIPELIHOCTEH MOXHO pac-
CYMTATh CYMMAapHYIO CPEHIOI0 KBaAPAaTUUECKYIO NOTPELIHOCTh U MpHU-
HSTb €€ B KaueCTBe [10Ka3aTeNsi reOMeTPUYECKOI TOYHOCTU KapThl. Ha
MpakTUKe TaKylo OLIEHKY YacTo TMOJIy4YaloT MyTeM COINOCTaBJIeHUS AaH-
HOM KapTbl ¢ Goyiee KpynmHOMacluTaGHOM, a’po- MM KOCMUYECKUM
CHUMKOM WJIK C 3aBeOMO 60Jjiee TOUHBIM UCTOYHUKOM.

Ouenxa xauecmea opopmiaenun u u30anua Kapmol HAYMHAETCS C
BBISICHEHHS] €€ HAarJSIAHOCTU, JIETKOCTU BOCIIPUSTUS U PasAudumMocmu
3HaKoB. JI15 BU3yaJIbHOTO BOCIIPUSITUSI BaXHO, YTOOBI BCE A€TAIM 3HA-
KOB, LUTPUXOBOK M pPAaCLBETOK ObUIM YETKH, XOPOLIO Pa3ju4yUMbl U
ONHO3HAYHO OTOXIECTBASIMUCH ¢ JlereHaoi. [{ns aBTomaTyeckoro pac-
Mo3HaBaHMs XeNlaTeJbHO, YTOObI 3HAaKM XOPOLIO KOHTPACTUPOBAIM C
$oHOM, a pUCYHOK HX ObUI reoMeTpuyecku npoct. Hazaadnocms u no-
HAmHOCMb 0603HaAMeHUIl XapAKTEPU3YETCS UX «0OPa3HOCTBIO», JIETKOC-
ThIO OIMO3HABaHMs, Y3HABAEMOCTbIO, aCCOLLMAaTUBHBIM COOTHECEHUEM C
oTobpaxaeMbIM 00beKTOM. Bcst coBOKyMHOCTh 0003HAUEHU I Ha KapTe
JOJIXHA ObITh JIOTMYHA U XOPOLUO OTPaXaTh UEPAPXUIO OOBEKTOB, UX
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COMOAYMHEHHOCTb. XOpOUIO, €C/IK coAepXaTe/IbHO-3HaYUMble 00BEK-
Tbl BBIAEJSIOTCH HA (HOHE APYIUX MO pa3Mepy, PUCYHKY, UHTEHCUBHO-
CTU uBeTa. BaxHO Takxe, 4TOObl MpUMeHsieMble rpaduyeckue cpen-
CTBa MO3BOJIS/IM IPYNIUPOBATh OAHOPOAHbIE OOBEKTHI.

PaboTy co BCgKOi KapToi MoJjib30BaTe/lb HAYMHAET C BU3yaJlbHOMN
oleHkH ee. KpacuBo oopmieHHasi U XOPOLIO M34aHHAs KapTa I1pu-
BJIEKaeT K ce0e BHUMaHUe U NPoOyXKaaeT MHTEPEC K €€ COAEPKAHUIO.
[Toatomy ocoboe 3HaueHUe NMpUOOpETaeT 2apMOHUMHOCMS Kapmozpa-
@uueckozo npouszeedenus, T.€. EAMHCTBO €r0 KOMMO3ULIMMU, COpa3Mep-
HOCTb M YPaBHOBELLIEHHOCTb BCEX 3JIEMEHTOB, COTJIACOBAHHOCTbL LIEJIO-
ro u aetanei.

TpeboBaHMe rapMOHUYHOCTH OOBIYHO NMPUMEHSIIOT K NMPOU3BENE-
HHSIM UCKYCCTBA, €ro TPYAHO YJOXUTb B CUCTEMY HOpMaTUBOB. KpuTte-
PHUM 3CTETUYECKOM OLIEHKU MEHSIIOTCS1 B pa3Hble 3noxu. OHu GopMu-
PYIOTCS MOCTENEHHO M 3aBUCAT OT OOIUEH KyNbTypbl M OMbLITA YUTATE-
N1, pa3BUTOCTM €ro XYAOXECTBEHHOro BKyCa, a [JlaBHOE — OT
NOHUMAHHUS COAEPXAHUS M KOHKPETHOrOo Ha3HAauCHUs KapTtorpapu-
4YeCKOro Npov3BeAeHMUS.

10.10. Oenka arjiacon

ATnachl OUEHMBAKOT ¢ CUCTEMHBIX MO3ULIMI KaK LIENIOCTHBIE Kap-
Torpaguueckue npousseaeHus. [1oaTomy npexiae BCEro ycTaHaBlIUuBa-
IOT UX COOTBETCTBME HA3HAYEHUIO U TIOJIHOTY PACKPBITUS COJEPXKAHMS.
Janee OUEHMBAIOT JIOTMYHOCTb OOLIEH CTPYKTYphI aT/aca, Mepapxu-
YEeCKYI0 COMOAYMHEHHOCTb €ro yacTeit M pasnesioB, 060CHOBAaHHOCTh
MPUHATBIX MAaclUTaboB, €AUHCTBO MPOEKUMUHA U KOMIOHOBOK, 00LL-
HOCTb NMOAXOAOB K IeHepaJu3alMHu, YPOBHIO NETAIBHOCTH, MPUHLM-
naM MoCcTPOeHUs nereHA U wikaa. O4yeHb BaXKHbl OOLIMH MMOAXOH K
XYAO0XECTBEHHOMY O(POPMIIEHUIO, HAJTMYUE TEKCTOB, CIIPABOYHOTO amn-
rnaparta M ykasaTeJied, a TakxKe KauyeCTBO MoJUrpaguyecKoro McCIioi-
HEHUs aTjaca.

Ecnu peub naer 06 3JIeKTPOHHBIX aTiacax, TO JOMOJHUTENbHO OLE -
HUBAIOTCS yAOOCTBO MHTepdeiica, T.e. IEFKOCTb AOCTYNa K KapTaM U
JlereHiaM, BO3MOXHOCTH MX COMNOCTaBJIEHHUSI U B3aUMHOIO COBMelLlle-
HUSl, TIONYYEHUS KOJIMYECTBEHHbIX IMOKa3aTesei, 3ampoca AOMOJHM-
TeJbHOM MHbOpMaLKMK U3 6a3 JAHHBIX U T.0.

OnMH U3 CaMBbIX IJIaBHbIX MOMEHTOB — OLlEHKAa B3aMMHOIO COIJia-
COBaHUsl NpeACTaBIEHHbIX B aTjlace KapT pa3HOil TEMAaTUKH C MO3ULIKI
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YBSA3KW COAEPXKAHUS, MPUHATHIX HAyYHbIX KJlacCUdUKALUN U ApOOHO-
CTU JIeTeHO, HAETAaTbHOCTM M COIMOCTAaBUMOCTU KOHTYpPOB, IpaHHUL, a
TaKXX€ CMHXPOHHOCTU MH(opMaluu. OQHOBPEMEHHO MPOC/IEXUBAIOT,
HACKOJIBKO TOYHO OTpaXeHbl Ha pa3HbIX KapTax B3aUMOCBSI3H, HAINpU-
Mep MpHUpOAHAsi 30HATBHOCTb, pe3Kue oporpaduyeckue pydoexu, ob-
M€ COUMANTbHO-3KOHOMUYECKUE 3akoHOMepHOCTH. OlieHKa aTjaca B
LieJIOM JOMOJIHAETCS 3aTeM aHaJIM30M €ro pa3aeyioB U OTAEIbHbIX KapT.

Heob6xonumo uMeTh B BUAY, YTO OOJIBLIMM HEAOCTATKOM SIBJISIIOT-
Csl UCKYCCTBEHHOE COTJlaCOBaHME B aTrjlace KapT pa3HOW TEeMaTHKH,
ype3MepHas yBA3Ka KOHTYPOB U MX TEMaTUUYEeCKOro HanonHeHus. Kap-
Thl JOJIXHBI OOBEKTUBHO IepenaBaTh pealibHble, 10a4yac AOBOJILHO

CJIOXHBIE M He BCerJa OJIHO3HAYHble COOTHOLIEHUs KapTorpagupye-
MbIX SIBJIEHUH.



[nmasa XI
IIpoeKTnpoBaHue,

COCTAaBJICHVIE VI VI3[JAHVIE
Kaprt

11.1. 3ranel CO3paHNA KapTt

Coznanue TonorpaduyecKUX ¥ TEMAaTUYECKHUX KapT OCYILECTBISET-
Csl ABYMSI MYTSIMU:

* NIpOBeICHUE TMOJIEBBIX ChEMOYHO-KapTorpaguyeckux pabor (ro-
JleBoe KapTorpadupoBaHUE), BbIMOJAHSIEMOE OOBIYHO B KPYIHBIX
Maciuradax;

+ 1abopaTOpHOE COCTaBJeHUE KapT M0 UCTOYHUKAM (KamepabHoe
KapTorpacdMpoBaHHUe) KaK MpaBUJIO B CPEAHUX UM MEJNKUX Mac-
uradax.

[ToneBoe Tonorpaduyeckoe Kaprorpadp¥poBaHUe BLIMOTHAIOT rO-
CylapCcTBeHHbBIE Tonorpado-reoae3nyeckue ciryx0bl CHIaMu MPOU3BO-
CTBEHHbIX npeanpusatuit. Tonorpapuyeckue CbeMKU BO BCEX MaclITa-
0ax perjaMeHTHUPYIOTCS CTaHAAPTHHIMU MOJIOXEHUSIMU, PYKOBOACTBA-
MU 1 MHCTPYKLIUSIMU. TeMaTtuueckue CheMKHU (re0sIOrHYeCcKue, MOYBEHHBIE,
reo0OTaHUYECKHME U [Ip.) BEAyT MUHUCTEPCTBA, BEAOMCTBA, HayYHO-TIPO-
M3BOICTBEHHbIE M HAayyHbIe opraHu3auuu. OHU TaKXe BBIMONHSIOTCS 1O
COOTBETCTBYIOLLIMM rOCYTapCTBEHHBIM U BETOMCTBEHHBIM MHCTPYKLIUSM,
onpeAensouMM TpeOOBaHUS K KapTaM, UX COIEepXaHWEe U BECh MOPSIOK
BelleHUs CheMOYHbIX pabot. [Tpu Bcex BUmax nojeBoro Kaprorpaduposa-
HUSI BaXXHEULIUM 3TANOM SBJISIETCS TonorpaduyecKoe U TEMaTUYeCKoe
newndprpoBaHUe a3poO- U KOCMUYECKUX CHUMKOB.

KamepanbHoe kapTorpauMpoBaHUe COCTOUT B 00pabOTKe MaHHbIX
TMOJIEBBIX ChEMOK, CBOJKE M 0000LUEHUM KPYMHOMACLUTAaOHBIX KapT U
MaTepUaJoB AelM(bPUPOBAHUS, CUHTE3E IKCIIEPUMEHTAIbHBIX Habn10-
NEHWI M OIPYrMX UCTOYHHKOB B COOTBETCTBMHU C COAEpPXaHHUEM M Ha-
3HaYeHUEeM CO37aBaeMOii KapThl, CEPUU KapT UJIM aTtjaca.

IepBblil 3Tan KaMepanbHOIl paboTbl — npoexmupoeanue xKapmoi,
paspabomxa ee KoHuenyuu, cocmasieHue npozpammol, n0020MoeKa eceli
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Heobx00umol doxymenmayuu. TOT ITAN 3aBeplUaeTCs CO3AaHUEM [1PO-
eKTa (IIporpaMMbl) KapTbl M BKJIIOYAET CJEAYIOLLUE MPOLECCHI:

¢ (opMyJIMpOBKa Ha3HAYEHMS M OMpeAeeHre TpeOOBaHUIA K KapTe;

¢ noabop, aHanU3 U OLIEHKA MCTOYHUKOB JUISi COCTABJIEHUS,

¢ U3y4yeHUE TEPPUTOPUM U OCOBEHHOCTEN KapTorpadupyeMblX siB-
JIEHUN;

¢ [IOArOTOBKA MPOrpaMMbl KapThl.

CrnenylowmMit 3Tan — cocmaeaenue Kapmot, m.e. KOMIIeKC pabom
no uszomoéaenuro opueunasa xapmot. CocTapieHue BbINOIHAIOT B U3-
OpaHHBIX MPOEKUMH, KOMIIOHOBKE M Maclutabe, NMPUHATOH cUCTeMe
YCJIOBHBIX 3HAKOB C 33IaHHBIM YPOBHEM reHepanu3aiuu. JlaHHblii aTan
BKJIIOYAET TaKHe MPOLECCHI:

¢ [IOrOTOBKA M 006paboOTKa MCTOYHUKOB,

+ pa3paboTKa MaTeMaTUYECKOl OCHOBbI KapThl;

* pa3paboTKa CONep>XaHHUsl KapThl U JIET€H/BI;

* TEXHMYECKOE COCTaBJieHHEe OpUTMHANIAa U MPOBEINCHUE reHepain-
3aluu;

* oopMJIEHUE KAPTHI;

¢ peIaKTUpPOBaHME KapThl U KOPPEKTYpa Ha BCeX CTaaUsX COCTaB-
JIEHUS.

3aBepuialolinit 3Tan — nodzomoeka K u30axulo u u3danue Kapmoi,
DazMHodceHue ee 6 newamnoii (noauzpagpuueckoli uau KomMnvromepHou)
dopme. VIHorna noaroToBKy K U3AAaHUIO U CAMO TNevyaTaHue pa3aesisior
Ha J1Ba CAMOCTOATEIbHBIX 3Tana. OHU OXBATHIBAIOT ClEAYIOLIUE MPO-
LIECCHI:

* U3rOTOBJNEHME U3JATEJbCKUX OPUTMHAIIOB sl obecreyeHusl no-
nurpaduyeckux Mpoleccos;

¢ U3roTOBJIEHUE MeyaTHbIX GopM U MonydyeHue npod;

¢ neyataHue (TUpPaXXMpOBaHUE) KapThl;

* peIaKTUPOBAaHHWE M KOPPEKTYpa Ha BCEX CTaAusX MOATOTOBKHU U
U3JAHUS KapThl.

Bce pa6oThl Mo co3naHMIO KapThl (CepMM KapT, aTjaca) — OT 3a-
MBICJIA [0 TIOJYYEHUSI TUPAXHBIX OTTUCKOB — B COBPEMEHHOM KapToOr-
padruecKkoM NpPOU3BOACTBE OCYILECTBASET KONJNEKTUB CMELUATUCTOB.
B HeM kapTorpadsl COTpyaHMYAIOT C TeorMH(pOpMaTHKaMH, CrielMa-
JIMCTaMM 1O TeMe KapThi (reorpapamMu, reosoraMu, 3K0Ja0raMmu u ap.),
VUHXEHEPHO-TeXHUYECKMMU pabOTHUKAMHU, KOPPEKTOpaMHU, NOAUrpa-
¢ucramu.
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11. 2. IIporpamma KapThl

OOGBIYHO MporpamMma KapThl BKJIKOYAET CJEAYIOLIME pa3aesbl:

* Ha3HauYeHUEe KApThl;

* MaTeMaTUYeCcKasi OCHOBA;

* Colep>XaHUE KapThl;

* crioco6bl MU300paxeHus: U opopMIEeHUS;

* IPUHLUITBl T€HEepATU3all1u;

* nHpopMaLMOHHAasl 6a3a, UCTOYHUKU U YKa3aHHUsS MO MX KUCIOJb-
30BaHUIO;

* reorpacdunyeckasi XapakTepUCTUKA TEPPUTOPUHU;

¢ TEXHOJIOTHSI U3TOTOBJIEHUS KAPThI.

HcxomHbIM MOMEHTOM AJist pa3paboTKH MPOrpaMMBbl CIYXHUT 3ada-
Hue Ha Kapmy, B HeM yKa3bIBaeTCs ee Ha3BaHHWe (Tema), Maclurad,
TEPPUTOPHMSL U Ha3HAYeHUE, HarpuMep — «DKOJoro-reorpapuyeckas
kaprta Poccuu Macwura6a 1:4 000 000 mis Beiclteit wkojbl». Mcxons n3
3alaHusl, ONpeNesIOT Ha3Havenue Kkapmol. B 1aHHOM IpUMepe peyb UAET
0 HaCTeHHOM KapTe, KOTOpasi BXOAMUT B CEPUIO BY30BCKUX KapT Hay4y-
Ho-crpaBoyHoro Tumna. Ee nmpennonaraercsi MCronb30BaTh B npernoaa-
BaHUM YYEOHBIX KYPCOB 3KOJIOTMYECKOTO, NMPUPOAOOXPAHHOIO, pecyp-
cHoro coznepxaHus. OTClola BITEKAIOT MPefoGaHUsA K NPoeKmupyemol
xapme. Ha Heii 10CTaTOYHO NOAPOOHO U Ha COBPEMEHHOM YPOBHE U3Y-
YEHHOCTM AOJDKHbI ObITh OTpa)Ke€HbI 00llas 3Koyioro-reorpaduyeckas
00CTaHOBKA U COCTOSIHHME MPHUPOJHO-X035HCTBEHHBIX CUCTEM B CTpPaHE,
BbllIeJIEHbl 0C000 HE0JIaronpUsTHbIE U NPOGJIEMHbIe B 9KOJOIMYECKOM
OTHOLLUEHUH paHOHBI, a TAKXe MPUPOIOOXpaHHbIe TeppuTOpUH. TO, YTO
KapTa BXOAUT B CEPHI0, Cpa3y MPEAOINpeaesieT €€ NPOEKLMUIO U KOM-
MIOHOBKY — OHH JOJIXXHbI ObITh €AMHBIMU ISl BCEH CEpHM.

Paspabomka codepycanua xapmot npeaycMaTpUBAeT, BO-IEPBBIX,
hopMynMpoBKy OOLIMX MPUHLMIIOB KapTorpadupoBaHus, BO-BTOPBIX,
oripefeNieHUe KOHKPETHBIX 3JIEMEHTOB CONEPXKaHUs U, B-TPETbUX, BbI-
60p cnocoboB UX KAYECTBEHHOM M (MJ1M) KOJIMYECTBEHHOM XapaKTepu-
CTUKU. B npuBeneHHOM npuMepe B KauecTBe 00LLIEero NpMHLMIMA Liejie-
co00pa3HO M30paTh reOCUCTEMHBIN MMOAXOM, IPU KOTOPOM OCHOBOM 1Tt
KaprorpacHpoBaHUs OYAYyT CIAY>XXUTb JIaHI1A(hThl pa3HOr0 TAKCOHOMMU -
4eCKOro paHra (OT 30H A0 NpOBUHLMIA). [1aBHOE comepXaHHe KapThl
COCTaBUT I10Ka3 3KOJIOTMYECKOI0 COCTOSIHUS pesibeda, BOOHbIX 00beK-
TOB, JIECOB, CEJIbCKOXO3SIUCTBEHHbIX 3eMe/Ib (MalleH U KOPMOBBIX yro-
I1i1), FOPOAOB Y NPOMBILIEHHbIX LIEHTPOB, TPAHCTIOPTHBIX KOMMYHH-

13 - 4886
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Kauuii. BbiOOp TOro Mian MHOro crnoco6a XxapakTepuCcTUKU IKOJ0rnyec-
KOro COCTOSIHUSI OOBEKTOB 3aBUCHUT OT CTeIEHU MX U3YUYEHHOCTH U Ha-
Anuus naHHbix. K npumepy, MOXHO UCMO/1b30BaTh [10KA3aTeN [PEBbI-
LIEHMST MpeNesibHO AOMYCTMMbIX HAarpy3oK Ha OKPYXamllyl cpeny,
MHIEKCHI 3arpsi3HeHusi, OIIbHbIE OLIEHKHM WIM UHBIE MMOKA3aTesu.

B nporpamMMe n0sKHbI ObITh KOHKPETHO YKa3aHbl cnocobst uzobpasice-
Hus u ogopmaeHus KaXNOro 3JIEMEHTa COAEepXaHMS, IPalallMM LUKa,
MPUHATHIE L[BETA U OTTEHKM LBeTa, WIpUGTH U pa3Mepbl Haamuced u
Apyrue ocOOEHHOCTH LIBETOBOTO, LUITPUXOBOTO U Lip1dTOBOro odopmie-
Hust KapTel. Llenecoobpa3Ho commpoBoAUTh UX ob6pa3uaMu odopmieHUus
TUMHUYHBIX Y4acTKoB. Pa3paborka crnoco6oB u3obpaxeHuss U opopme-
HUSL KapT Ha3bIBAETCS XydoxcecmeeHHbIM NPOeKMUPOGAHUEM Kapnibt, U
kapmozpaghuueckum ousairnom. TlpusneyeHre METONOB KOMIbIOTEPHOMN
rpadMKM NOBBILIAET SCTETUYECKHE KAYECTBA U BHIPA3UTENLHOCTD KapT.

Ykazanua no zenepasuzayuu nar0T C y4eTOM HA3HAYEHUS] M Xapak-
Tepa UCIMOJb30BaHUA KapThl. HyXHO, HanpuMep, NMPUHATH BO BHUMA-
HUe, YTO KapTa OyIeT AeMOHCTPUPOBATLCH B ayIUTOPUU U OCHOBHBIE
€e 3JIEMEHTHI JOJIKHBI YUTATBCSA CO 3HAYUTENbHOTro pacctossHus. CooT-
BETCTBEHHO OMPEIEISIOT LEH3bl U HOPMbI 0TOOpa. I'eHepain3auus Ha-
XOOUTCA B TECHOM 3aBUCHMOCTH OT reorpaduyecKux OCOOEHHOCTEMN
TEPPUTOPUH, MO3TOMY B MPOrpaMMy BKJIIOYAIOT KpaTkKoe reorpacu-
YyecKoe ONMCaHKe ¥ paifOHUPOBaHWE TEPPUTOPHUH, YTO MO3BOJISIET 000-
CHOBaHHO Au¢hdepeHIMPOBaTh MapaMeTphl TeHepalu3auuy Mo paio-
HaM U M0 KaXIOMYy 3JIEMEHTY CONEPKAHUS.

Ocoboe BHMMaHHE B MpoOrpaMMe 3aHUMAIOT OUEHKA UCMOYHUKOS U
YKa3aHUA NO UX UCNOAB306AHUI0. B paccMaTpyBaeMOM TNpUMeEpE 3TO MOTYT
OBbITh IKOJIOTMYECKHE M OPYTHE TeMaTUYECKUe KapThl OTAENbHbIX TEpPPHU-
Topuii Poccuu, aspo- ¥ KOCMUYECKHe CHUMKH, JaHHbIE FOCYIapCTBEH-
HOM c/1yX0Obl HabJIlOEeHUI 32 COCTOSIHUEM NPUPOIHOM Cpeflbl, CTATUCTH-
yeckue CBeieHHs 00 aHTPOIIOTEHHOM M TEXHOTEHHOM BO3EHCTBUU NPO-
MBIILJIEHHBIX, CETLCKOX03MCTBEHHbIX NPEANPUATAN U TpaHcmopTa. Bee
KapTorpabuyecK1e U HekapTorpaduyecKue MaTepuaibl MOIYT ObITh Mpel-
CTaBJIeHbI B rpadrueckoit, TeKcToBOM Win LnbpoBoit popmax. [Tporpamma
JOJIKHA COIEPXATh KOHKPETHbIN MepeyeHb UCTOYHUKOB U 6a3 LinbpoBOi
H(pOPMaLIMK, XapaKTEPUCTUKY MX HANEXHOCTU M NOCTYMHOCTH, a TaK-
€ PEeKOMEHAALMK OTHOCUTEJIbHO MOCJIe10BaTeIbHOCTH UCIIOIb30BAaHUSL.
Oco6oe BHUMaHME yaensieTcsl MpUeMaM U croco6aM M300pakeHUsT MH-
(dopmaLuy Ha C1aboU3yYeHHbIX TEPPUTOPHUSIX.

B 3aKk/1I04UTEIBHOM pa3ieie MporpaMMbl KapThl perlaMeHTHPYIOT-
CSl mexHu4ecKue npuembl COCMasAeHusA u u30anus, NCToJib3yeMble TEXHO-
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JIOTUU U MporpaMMHoe obecneueHue. [IporpaMMy OOMONHSIOT rpadu-
YEeCKUMU MPUIOXKEHUSIMU: MAKETOM KOMITOHOBKM KapThl, CXeMOM 0bec-
NevYeHUs: UCTOYHMKAMU, CXeMOil pailoHMpOBaHUs, (PparMeHTaMH Jie-
reHIbl, pUMepaMy reHepaau3aluu, obpas3uamMyd oGOpMIEHUsS U Ap.
KpoMe Toro, Kk mporpamMme IMpujaraetcs IJaHOBO-3KOHOMUYECKUM
pacuer 3aTpaT Ha CO3laHUE KapThl.

AHaJIOTUYHBIM 00pa3oM pa3pabaThiBalOT MPOrpaMMbl Uil MHOTO-
JIMCTHBIX KapT, CEpUii KapT u arjacoB. [Ipyu 3TOM BHayajie COCTaBASIOT
00111yI0 MporpaMMy BCei cepuy WIM aTiaca, GopMyaupys obLuue Tpe-
0OBaHMSA K HUM, a 3aT€M — YaCTHbIE IIPOrpaMMbl OTHAENbHbBIX KapT.
OO61iMe mporpaMMBbl rOCYIapCTBEHHBIX KapT 000011al0T B BUJe HAaCTaB-
JIEHU WK MHCTPYKLUMH. B TonosHeHUe K HUM peakTop KapThl YacTO
COCTaBJISIET PedaKuUuorHble YKA3anua — JOKYMEHT, NETalU3UPYIOLLHUA
VHCTPYKUUU NMPUMEHUTENBHO K OTACNbHBIM KapTaM WJIM JIMCTaM.

11.3. CocraBjieHM€ KapT

[Tpuctynas K cOCTaBJ€HUIO KapThl, IPEXIe BCEro MPOBOIAAT MOA-
TOTOBKY MCTOYHHMKOB. EcCiM HYXHO, BBHINOJIHSIOT MaclUTabUpOBaHUE,
M3MEHEHUE MPOEKLIMU WM aXe CUCTEMbl KOOPAMHAT (KOTraa peyb UAET
O CTapbIX KapTax), npeobpa3oBaHue kiaccudukauuit u neresa. [Iposo-
JST NpeaBapyUTesibHYI0 00paboTKy TabaML M TEKCTOBBIX MaTEPUAIOB, a
TaKXe OIMpeIesioT, YTO UMEHHO M B KAKOM MopsiaKe OyIeT HAaHOCHTh-
Csl C UICTOYHUKOB Ha COCTaB/SIEMYIO KapTy.

CocraBieHHe TeMaTUYeCKO# KapThl HAUMHAIOT C CO3AaHUSI reorpa-
(QUUYECKON OCHOBBI, KOTOpPasi MOCIYXMUT 3aTeéM ISl HAHECEHMUSI BCEro
conepxaHusi. OCHOBa NOMXHA UMETb CETKY MEPUAMAHOB M MNapajuie-
Jieit, Ha Helt 00s13aTesIbHO MPUCYTCTBYIOT OeperoBasi JTUHUS U TUAPO-
rpaduyeckas ceTb, HaceJleHHble MYHKTbl, aIMUHUCTPATUBHbBIE TPAHU-
Lbl, IOPOTH, B HEKOTODBbIX Clyyassx — penbed TeppuTOpuu. MOXHO
BOCIIOJIb30BaThCs UMeloLLelcs 6IaHKOBOW KapTOil WJIM MPOBECTH O-
COCTaBJIEHUE OCHOBBI, BBIITOJIHUB, €CJIM HYXHO, €€ IeHepalu3alHio
WU JeTaIU3alMI0, — BCE OINpenessieTcsl Ha3HaYeHUEM M TeMaTUKOM
COCTaBJISIEMOM KapThl.

Crnenyoouuit npouecc — cocmasaenue aezendst. B ee 0CHOBY KianyT
Ty WIM HMHYIO KiIaccudukauuio KaprorpadupyeMbix sIBI€HMH, ycTa-
HaBJIUBAIOT BUA M pa3Mep 3HAKOB IpajallMy U LIBETOBYIO [AMMY LKA,
BbIOMpaloT GOHOBbIE OKPACKH, Kerib U BUI WpUdTOB U T.i. Co3aaHue
JIereH1bl — OYEHb BaXKHbIA MPOLIECC, KOTOPbI Ja€T BO3MOXHOCTD MPO-
BEPUTDb JIOTUKY MPUHATHIX Kiaccudukauuii. JlereHna opraHu3yeT Bce

13*
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colepxXaHue KapThl, GOPMaTU3yeT COCTaB M306pAXKAEMBIX DJIEMEHTOB,
NOAYEPKUBAET UX UEPAPXHUIO, ONpelesieT AeTAIbHOCTh KaueCTBEHHBIX
M KOJIMYECTBEHHBIX XapaKTEPUCTUK.

Jlaniee MpUCTyNawT K HAHECEHUIO HAa OCHOBY TEMATUYECKOIrO CO-
nepxaHusi. TyT BO3BMOXHBI pa3Hble npreMbl. HEKOTOpEBIE 3/1EMEHTBI Te-
PEHOCAT C UCTOYHUKOB IMPOCTbIM KOMUPOBAHUEM, APYrue — Iepepu-
COBBIBAIOT C MMOMOILBIO (POTOMEXaHUUYECKOTO MPOEKTOPA UM OT PYKH,
PYKOBOICTBYSICh CUTYallMeN U KOOPAMHATHOM CETKOM, TPEThbU — HAHO-
CAT MO KOOpIAMHATaM.

[Ipy KOMIbIOTEPHOM COCTaBJIEHHU MpPEeABapUTENLHO OTCKAHMPO-
BaHHYIO reorpauyeckyio OCHOBY BBIBOAST Ha 3KpaH B YKPYMHEHHOM
Maciutabe, Ha Hee HaKJIaAblBalOT TEMAaTUYECKYI0O UHPOPMALHMIO C ApY-
rux Kaprorpa@MyeckKux MCTOYHHUKOB ITyTeM MacClUTaOMpOBaHWUs, MpPO-
eKTUPOBaHUA WM py4yHOi mnepepucoBkd. LucdpoBywo nHdopmanuio
(HanpuMep, CTaTUCTUYECKHE NaHHbIE) BbI3bIBAIOT U3 0a3 JAHHBIX WUIN
BBOJSIT HEMOCPEACTBEHHO C KJaBMaTyphl. Bce aneMeHTHI comepxaHus
JIAI0T cpasy B NpUHATOI nereHne. OMHOBpeMEHHO Ha KapTe pa3MeLliaioT
HaJINUCH, Cliedsl 3a TeM, YTOObI OHM XOPOILUO COOTBETCTBOBAM 3Jie-
MEHTaM COlepXaHHs.

B npouecce cocTaBleHUsS KapThl BHIMOMHAETCS TeHepan3aLus n3o6-
paXeHHsl COTJIaCHO NMPUHIIUIAM, U3T0XEeHHBIM B porpamMMe. Enie oquH
OYEeHb BaXHBI «CKBO3HO» MPOLIECC — CO24ACO8AHUE 31eMEHMO8 COdep-
acanus. OH nipeanosiaraeT yyeT pasHbIX reorpapryeckmux 3aKOHOMEPHOC-
Teit ¥ B3aMMOCBA3ei (30HANbHBIX, TUTICOMETPUYECKUX, CTPYKTYPHO-T€0-
JIOTUYECKMX, JTAHAWADTHBIX U WHBIX), YBA3KY 3JIEMEHTOB COAEPXAHUS
BIOJIb TPAHMUIL, IPUPONHBIX pyOexeil U CTPYKTYpHBIX TUHUHA. [Ipy KoMIb-
IOTEPHOM COCTABJIEHMM COTJIACYIOT pa3Hble CJIOM KapTorpagmyecKoro
u3obpaxeHus. [Ipy 3TOM OCYLLIECTBSIOTCS pa3Hble BUIbI COTJIACOBAaHUS:

* B3aMMHas YBA3Ka OTHE/IbHBIX 3JIEMEHTOB reorpacu4ecKoif OCHOBBI;

¢ COIJIaCOBaHME OCHOBBI U 3JIEMEHTOB TEMATHYECKOTO COIEPXaHUS;

¢ COrjacoBaHUE OJHOPOMHBIX JIEMEHTOB CoAepXaHus (B npenenax
OIHOIO TEMaTHUYECKOro CJ0s);

¢ COIIACOBaHUE Pa3JIMYHBIX 3JIEMEHTOB TEMaTUYECKOIO COAepXkKa-
HUS (pa3HBIX CIOEB) APYr C APYIoM;

¢ COrnIacoBaHMWeE pa3HbIX KapT B COCTaBe CEpUM WM arTjaca.

CosnaHue KapThl Yallie BCEro BBHIMOJNHSAIOT HE TOJIBKO KapTorpadnl,
HO M CIELMAIMUCTBI MO TeMe KapThl. OHU FOTOBAT U MPEACTABASIOT UC-
XOIHbIE MaTepuaibl, KOTOpblE 3aTeM IOABEPraiTcsi Kaprorpaduyec-
Kol o6paboTke. Paznuyalor cnenymolue BUAbl aBTOPCKUX M COCTaBHU-
TEJIbCKUX IOKYMEHTOB:
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* agmopckuli 3cku3 — TEPBOHAYaNbHbII HAOPOCOK, OTpa)kaL1ii
0o0LLYI0 UAEI0 KapThl U JIETEHIbl U BbITIOJIHEHHbI CXEMaTHU4HO,
6e3 cobMoaeH ST HEKOTOPbIX KapTorpaduyeckux npaBui, C BO3-
MOXHBIMHU OTCTYNNAEHUSIMU OT MPUHSTHIX YCAOBHBIX 3HAKOB;

* aemopckuii makem — XapTa, BbIIIOJIHEHHAs Ha reorpaduyeckomn
OCHOBE M TOYHO MepeNallas colepXXaHUe, HO COCTaBAEHHas He
B CTPOIOM COOTBETCTBMHM C TEXHUYECKMMM TpeOOBaHUAMHU [pa-
¢uryeckoro n3obpaxeHus;

* aemopckuii opuzunaa — PyKOIIMCHAas KapTa, BbIITOJHEHHAd B M10J1-
HOM COOTBETCTBMHM C JIETE€HAOM, C HEOOXOAMMOM TOYHOCTBIO, M0J1-
HOTOH U IETaJIbHOCTHIO;

¢ cocmaeumeavckuil opuzunal — TOYHBIM U TOJHBIM MO coaepxa-
HUIO OPUTMHAJI KapThl, COCTABJEHHBIA C YYETOM BCEX ITpaBUI U
TpeOOBaHUI U C BHICOKHM TpadpmuecKuM KayecTBOM.

Ha Bcex 3Tanax ocyluecTBsIETCs pedakmupoeéanue, m.e. pyKo6oo-
CMe6o u KOHMpoab 3a 6ceMu npoueccamu cozdanus xapmot. Penakrop
KapThl CJIEAUT 3a MPABUWJIbHBIM MOCTPOEHUEM MATEMaTUYECKO OCHO-
Bbl, TOYHbIM HaHECEHHEM M B3aMMHbIM COIJIACOBAHHEM 3JIEMEHTOB
conepXaHUs U reorpadpuueckux Ha3BaHUi, IIPaBUIbHBIM NIPUMEHEHH -
€M YCJIOBHbBIX 3HAKOB M crioco60B oopmMieHus1, coONI0OAeHUEM Npa-
BUJI TeHepaiu3aluu. '

11.4. ABTOPCTBO B KapTorpadpun

KonnextuBHblit XxapakTep paboThl Haj KapTorpadu4ecKum Npous-
BEJEHUEM BbIBUraeT BONpPOC 00 asmopcmee 6 Kapmozpaghuu B €ro co-
epXaTeJbHOM U IOpUIUYECKOM aCIieKTaXx.

ABTOPOM BCAKOH OPHIHHANBHON KapThl cuMTaeTCs KapTorpad vnm
cneunanmcT No Teme, TBOp4YeCKH paapa6oraau.mii ee coaepxKaHue.
B cospaHumi cnoXHbix KapT, cepui KapT 1 atnacos obbIYHO y4acTBy-
€T Heé OguH aBTop, a aaropcm«ﬁ KONNeKTHB, Kyaa BXOAAT M KapTor-
padbl, M CNeLManKcTbl MO TEMeE.

Kak 66110 [M0Ka3aHo Bblllie, B IPOLECCE CO3aaHUs KapTorpaduyec-
KHMX NMPOU3BEIEHU I 0COBEHHO BEJIMKA U OTBETCTBEHHA POJib peJaKTopa.
OH ¢hopMHUpYyeT aBTOPCKUE KOJIEKTHBbI, PYKOBOIMT ITOArNOTOBKOI MpoO-
rpaMMbl, pacnpenensieT paboTbl, CIEAUT 3a UX MMPOXOXIAEHHUEM U TOJI-
HOCTbIO KOHTPOJIUPYET MPOLIECChl COCTaBAEHUS U KOPPEKTYphbl. ONHUM
C/IOBOM, PElaKTOP OCYLUECTBIISIET MPOEKTUPOBAHUE KAPThl, OpraHM3a-
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LIMI0O BCEX COCTAaBUTENbCKUX paboT, a 3aTeM KOHTPOJIUPYET MOATOTOBKY
K M31aHMIO U U3aaHue KapThl. [103TOMy npakTHYECKYU aemopcmeo Kap-
mozpaduneckoz0 npou3gedeHuUs NPUHAOAENCUM HE MOALKO Henocpeo-
CmEeHHO asmopy, Ho u Kapmozpady-pedaKmopy.

11.5. A>pOKOCMMUYECKME METOABL CO3JaHMUA KapT

[naBHBIE NOCTOMHCTBA a3POCHUMKOB, KOCMHUYECKHMX CHUMKOB M
HMOPOBBIX NaHHBIX, 10J1yYaeMbIX B X0Je AUCTAHLIMOHHOIO 30HAMPOBa-
HUSl, — UX O0JbLUasl 0630pHOCMb U 00HOMOMERmMHOcmb. OHU MMOKPHIBA-
0T OGIUMPHBIE, B TOM YUCJIE TPYAHOMOCTYIIHbIE, TEDPUTOPUHU B ONMH
MOMEHT BpEMEHHU ¥ B ONUHAKOBbIX GU3MUECKUX YCAOBUSIX. CHUMKH Nal0T
MHTErPUPOBAHHOE U BMECTE C TE€M TeHEpaIM30BaHHOE MU300paxeHue
BCEX 3JIEMEHTOB 36MHOM NOBEPXHOCTH, YTO [03BOJISIET BULETh UX CTPYK-
Typy 4 cBA3U. OUeHb BaXXHOE JOCTOUHCTBO — NOGMOPHOCMY C5eMOK, T.€.
dukcauus cocTosiHUsI 00BEKTOB B pa3HbIe MOMEHTHI BPEMEHU U BO3-
MOXHOCTb MPOCIEXUBAHUS UX AUHAMHUKH.

CyLIeCTBYET HECKOJIbKO OCHOBHBIX HallpaBieHUI NMPUMEHEHUs] Ma-
TepUaNOB AUCTAHLUIMOHHOTO 30HAUPOBAHUS B LIEJISIX KapTOrpaupOBaHHs:

¢ COCTaBJIEHME HOBBIX TONOrpaUYECKMX U TEMATUYECKMX KapT;

* MCIpaBJIeHWE ¥ OOHOBJIEHHUE CYLUIECTBYIOLMX KapT;

¢ coznanue ¢orokapT, PoToONOK-IMarpaMM K IPYTMX KOMOUHM-
pOBaHHbIX (POTOKApPTOrpaUyYECKUX MOJENEil;

¢ COCTaBJIEHHE ONEPATUBHBIX KAPT U MOHUTOPUHT.

Cocmasaenue monozpagpuueckux kapm. BoamoxHoctu Tonorpadu-
YecKoro kaprorpachvpoBaHUs MO KOCMUYECKUM CHUMKaM Orpenessi-
I0TCSl TIpEXAe BCEro UxX paspeleHueM, TOCTYITHOCThIO A CTePEeOCKO-
MUYeckoil o0paboTkM U newiMdpupyeMocTblo (pacno3HaBaeMOCThIO)
00beKTOB MecTHOCTU. OTeyecTBEHHbIE CMYTHUKU cUcTeMbl «Pecypc-D»
MUMEIOT pa3peLleHre YepHO-0ebIX CHUMKOB — 2—5 M, a LIBETHBIX CIIeK-
TPO30HaNBHBIX — 10—12 M. AMepHKaHCKasi CbeMOYHasi cucTeMa «eMa-
TUYECKHI KapTorpad», yCTaHOBJIeHHast Ha cnyTHUKe «JlaHacaT», naert
30-MeTpoBoOe (HOBeflLKE CheMOYHBIE CUCTEMbI UMEIOT KaHal ¢ 15-MeT-
POBBIM pa3pellieHHeM), a annaparypa ¢paHity3ckoro ciytHuka CI1OT —
10—20-MeTpoBoe pa3pelueHue. Takue MaTepuaibl CYMTAIOT MPUTOAHBI-
MU JUisl COCTaBJiEeHMSi KpYMHOMacIUTabHbIX Tonorpaduyeckux Kapr,
HauyuHas ¢ Macwrtabos 1:25 000—1:50 000. Ilpu aToM GbiBaeT HEOOXO-
JMMO YacTMYHOE Ha3eMHoe AewndpupoBaHue. [Inst cocraBieHus o6-
30pHO-TOMNOrpaUYECKUX U 0O30PHBIX KapT UCMONB3YIOT ChEMKHM C MEHb-
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LK1M paspelueHueM. Hanpumep, MHOrocrieKTpanbHble CHUMKH € «JIaH-
carta» ¢ pa3pelueHueM 0Kojo 80 M LIMPOKO MPUMEHSIIOT U1t U3TOTOB-
neHus kapt B macwrtade 1:1 000 000.

MaTtepuajibl KOCMUYECKOM CbEMKM — OCHOBHONH MCTOYHMK [UIA
co31aHus TonorpaUyeckKux KapT MaJoOU3yYeHHBIX U TPYAHOILOCTYI-
HBIX TEPPUTOPUIA: BLICOKOTOPHUit, 3a60/104E€HHBIX MECTHOCTE, MyCTbIH-
HbIX PaiOHOB.

Cocmaeaenue memamuueckux kapm. [IpyHUMTHATBHAS HOBU3HA Me-
TOIMKM KapTorpadhpOBaHUS COCTOMT B TOM, UTO UCNOAB306AHUE KOCMU-
HecKUX Mamepuanos no3eoisem cocmaeasiny MeaxKomacuimaOuste mema-
muvecKue Kapmol, MUHys sman KpynHomacuma6bnozo kapmozpagupoea-
nua. Tak, B Poccuu 1o marepuajaM KOCMMUYECKMX ChEMOK COCTABJISIIOT
MeJIKOMacLITabHble e0JIOTMYECKUEe, TEKTOHUYECKKE, re000TaHUUECKUE,
nanawagTHbie u apyrue KapTbl (1:2 500 000, 1:5 000 000, 1:10 000 000),
XOTsl TEPPUTOPUSI CTPAHbI €llle He MOJHOCThIO MOKPbITA HAa3eMHbIMH
CbhbeMKaMH B KpPYIHbIX MacluTabax.

Obnoeaernue kapm. [10BTOPHBIE 23POKOCMHUYECKUE CHEMKU CO3AIOT
XOpOLUME YCNIOBUSI AJIS1 PErVsipHOro OOHOBJIIEHUsT TOMOrpahUyecKux U
TEMaTUYECKUX KapT BCero MaclITaGHOro psifia, HauMHasl C KpyIHbIX Mac-
1utabos (1:10 000). [pu 0O6HOBNIEHMH KapT BBIAEASIOT paflOHBl U OOBEK-
Tbl, KOTOpPbIE ObICTpee ycTapesaoT. Hanpumep, KapTbl TEPPUTOPUI CEJlb-
CKOXO035IHCTBEHHOTO OCBOEHHUSI, MUHTEHCUBHOI HOObIYM MOJIE3HBIX UCKO-
raeMbIiX, FOPOACKOr0, NOPOXKHOrO U MMAPOTEXHUYECKOTO CTPOMTENbCTBA
MPUXOAMUTCS] OOHOBJSITH Pa3 B OAMH-ABA rofia, TOrAa Kak Maloo0XUThle
palioHbl MOIYT OOHOBJATBCA Pa3 B NSITb—AECATh JIET U JAXe PEXe.

TIpuMeHeHe KOCMUYECKUX CHUMKOB 1J1si OOHOBJIEHUsI KapT CHMXKa-
€T MPONOIKUTENBHOCTb U TPYAOEMKOCTb COCTABUTEbCKUX U PEIAKLIMOH -
HbIX ripoueccoB. CokpauiaeTcst BpeMst Ha MoAO0p UCTOYHMKOB, 03HAKOM-
JIEHHE CO crieurM(PHMKOit TeppUTOPUH, YIIPOLUAETCSI NMPOLIECC TreHepann3a-
unu. OGHOBPEMEHHO MOBBILLAIOTCS AETABHOCTb M TOYHOCTh KapT.

H3zzomoenenue gpomorapm. Gotokaprorpadryeckie U306paxkeHUs BCe
LIMPe UCTIONb3YIOTCS B HAYYHOM U MPAKTUYecKoii AesiTenbHOCTH. JIis ux
CO3MaHMs CHUMKH Npeodpa3yloT B KapTorpahuyecKyro MpoeKLHIo, YCT-
paHsisi reoMeTpUYECKUe MCKaXEeHWs!, MPOBOISIT (DOTOrpaMMETPHUYECKYIO
06paboTKy MU MOHTHPOBaHUE COOTBETCTBEHHO pasrpadke Tonorpaduyec-
KMX KapT KPYIMHBIX, CpeaHMX U MesIKKMX Maciutabos (1:10 000—1:1 000 000).
3areM HaHOCAT KOOPIMHATHbIE CETKH, FOPU3OHTAIU, HACEJIEHHbIE MYH-
KTbl, 00bEKTbl MECTHOCTH, HaAMMUCH, a TAKXE 3JIEMEHThI 3apaMOYHOTO
ocdopMmnenusi. [lorpebHOCTL B (OTOKApTAX, COCTABJEHHBIX 10 a3p0- U
KOCMHUYECKMM CHMUMKaM, Bbicoka. EciM HEMHOro ynpocTuTh UX, OTKa-
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3aBLUMCH OT M300paxeHus penbeda, TO U3rOTOBUTh TAKHE KapThl MOX-
HO JOBOJIbHO OBICTPO, YTO OCOGEHHO LIEHHO Ui MallOM3YyYEHHbIX W
TPYAHOAOCTYMHbIX TEPPUTOPHUIA.

Hapsiny ¢ Tonmorpadunyeckumu, co3nal0T MeaKOMACIUTaOHbIE TEMa-
THYecKHe GHOTOKAPThl M TaK Ha3dpiBaeMble POTOMOPTPEThI OOLUIMPHbLIX
TeppuTOopHMii (B Macwutabax 1:2 000 000 u menbye). Ha HuX 1BeTHOE
1300paxeHrue MECTHOCTH, NMPUOIMXEHHOe K HaTypaJlbHOMY BUAY, AO-
MOJIHEHO 3JIeMEHTaMH TEMATUYECKOTO CONEPXKAHUS, HalIpUMepP KOHTY-
paMHU reoJIOrMuYecKUX CTPYKTYD, JIaHAIA(GTOB, 0003HAYEHUSIMU 3IKO-
JIOTUYECKU 3HAYHUMBIX OOBEKTOB U T.II:

Cocmaeaenue onepamuenvix kapm — ele ONUH BaXHBIA BUA HUC-
MOJIb30BAaHUSI KOCMMYECKHX MaTepuasioB. [ist 3TOro npoBoasT ObICTPYIO
aBTOMAaTUYeCKyl0 00paboTKY MOCTYMAOLUUX AUCTAHIIMOHHBIX JAaHHBIX U
npeobpa3oBaHue X B KapTorpaduueckuii ¢popmat. Hanbonee u3BecTHbl
OnepaTHBHbIE METEOPOJIOTMYECKHE KapThl. B ornepaTBHOM pexxuMe 1 Iaxe
B peaJlbHOM MacllTabe BpeMeHU MOXHO COCTaBJIsiTh KapThl JIECHBIX IO-
XapoB, HaBOAHEHUM, pa3BUTUSI HEOMArOMPHUATHBIX SKOJOTUYECKHUX CHU-
Tyaluii M APYTUX OTIACHBIX NMPUPOAHbIX siBNieHUit. KocModoToKapThl npu-
MEHSIIOT ISl CIEXXEHMSI 32 CO3PEBAHMEM CENIbCKOX03CTBEHHBIX TIOCEBOB
Y IIPOTHO3a ypoXasi, Hab/MoaeH s 3a CTAHOBJIEHUEM U CXOJOM CHEXXHOIo
MOKpOBa Ha OOUIMPHBIX MPOCTPAHCTBAX U TOMY nouoﬁﬂbmu CUTyaUHUsI-
MH, CE30HHOH AMHAMUKOW MOPCKHX JIIOB.

OnepatHBHOE CneXeHne 1 KOHTPOMb 338 COCTOSHMEM OKPYXKaroLen
cpeabl N OTAENbHbLIX €€ KOMNOHEHTOB NO MaTtepuanam gMUCTaHUMOH-
HOrO 3OHOMPOBAHMA WM KapTam Ha3bIBAOT AIPOKOCMHYECKMM (MNM
KapTorpago-a3PoOKOCMHYECKHM) MOHHTOPHHIOM.

MOHUTOPUHT MpearoiaraeT He TOAbKO HabIoAeH e 3a TPOLECCOM
WIH SIBJIEHMEM, HO TAKXe €ro OLEHKY, MPOrHO3 pacnpoCTpaHEHUs U
pa3BUTUS, 3 KPOME TOrO — pa3pabOTKy CUCTEMbl Mep IO MpeaoTBpa-
ILEHMIO OIMACHBIX MOCNEACTBUIA WM MOAACPXAHUIO ONAaronpUSITHbIX
tTeHaeHuuit. Takum 06pa3oM, onepaTUBHOE KaprorpadupoBaHue CTa-
HOBMTCSI CPEJCTBOM KOHTPOJISI 32 pa3BUTHUEM sIBJICHUI1 U MPOLIECCOB U
obecrieunBaeT MPUHSATHE YMPaBIeHYECKUX pelleHU .

11.6. U3paune KapT

IMoaroroska KapThl K U3MaHUIO HAYMHAETCS C UBTOTOBJIEHUS u3da-
meabcKux OpuzuHan06, OTBEYalOLUX MPUHATHIM TPeGOBaHUSAM U TeX-
HOJIOTMSIM M TpeqHa3sHaYeHHBbIX I MOJyYeHHsl revyaTHbIX GopM. DTH
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OPUTHHAJIbl TOTOBST cIocOO0M hoTopernpoayKuuu. OHU AOJXKHbBI B TOY-
HOCTH COOTBETCTBOBATb COJAEPXKAHUIO COCTABUTEILCKUX OPUTHHANIOB U
06J1aaaTh BLICOKMM KayeCTBOM rpadpuyeckoro oopMeHuUst BCeX LTPU-
XOBBIX, LIBETOBbIX, MOJYTOHOBBIX 31eMEHTOB U WIpUdTOB. CyllecTBYIOT
pa3Hble U3AaTeIbCKUEe OPUTUHANBI.

HImpuxoevte uzdameasvckue opuzunass: CO30a0T M0 YUCHY LITPUXO-
BbIX 3JIEMEHTOB, TeyaTaeMblX pasHbiMU LiBeTamK. MXx Ha3piBaloT pac-
YJIEHEHHBIMUA IUTPUXOBBIMU OPMTMHAlaMM U FOTOBST OTAENBLHO AN
KaXK[I0ro 3JieMeHTa, HallpUuMep OpUrMHal ruaporpaduu — [Uisi evaTy
CUHMM LIBETOM, OpUTHHAN penbed)a — KOPHUYHEBBLIM U T.A4. Ha coBme-
LUEHHOM OpPUIMHAJIE BOCTIPOM3BOIAT BCE LUITPUXOBBIE SJIEMEHTHI, UME-
IOLLUECS] HA COCTABUTEJILCKOM OpUTHUHANE.

Opuzunanst honoesix oKpacox comepxar H300paxeHHe MJolanei,
KOTOpbIe MpU U3AAHWU OyAyT MOKa3aHbl CIUIOLUHBIMM 3AJIMBKAMU WJIH
ceTkamu. s KaxIoro LiBeta HyXeH OTAEJIbHblII OPUTMHAI, HalpUMep
JIeC NMOKa3b1BaeTCH 3eJIEHOM KpacKoi, BOAHAs NMOBEPXHOCTb — CHHEN U T.4.

Opuzunaavt Hadnuced conepxar BCe HaANMMUCH, MOMelUaeMble Ha
KapTe, MpUYEM [UIS pa3HOro LIBETa MOTYT ObITb U3rOTOBJEHB! OTAEIb-
Hbl€ OPUTUHABI.

IToaymonogote opuzunaavt nepenaoT M300paxeHUE 3JIEMEHTOB,
MMEIOLLUX JIaBHbIE NEPEXObl ONHOTO U TOTO Xe 1BeTa. OObIYHO TaKue
OPUIMHANbl CO30al0T AJisi BOCMPOMU3BEACHUS OTMbIBKU penbeq)a U
TE€Hei BAOJIb TPaHMULL.

IlepeuncieHHbIE U3AATETbCKUE OPUTMHAJIbl BBIMIOJHAIOT YePYEHU -
€M Ha Mpo3payHblX OCHOBAX, FPABUPOBAHUEM HA HENPO3PayHOM MJjac-
THUKE MO0 MyTeM 3JIEKTPOHHOTO BbIBOAA CJ10s1 HA oTOIIeHKY. Yucio
OPUTMHAJIOB U [0CAEA0BATEIbHOCTb UX U3rOTOBJIEHUS 3aBUCSAT OT Kpa-
COYHOCTH KapTbl ¥ NPUHATON TexHonoruu nevyatu. OAHAKO MPH ITOM
OCHOBHOM Npo6aeMOi CTAHOBUTCS MHOXECTBEHHOCTb M3AATENbCKUX
opurMHanoB. JUist CJI0XHBIX KapT UX Yucio gqocturaer 20 u Gonee. Pewie-
HHe NpobaeMbl COCTOMT B MPUMEHEHUU POTOPENPOAYKLIMOHHOTO MPO-
uecca, OCHOBAaHHOTO Ha 3JIEKTPOHHOM LBeToAeNneHun. LIBeToneneHHble
pacTpoBble TeYyaTHble MJIEHKUM BbICOKOTO KayecTBa MONYYaKT [yTeM
CKaHUPOBAHHSI MHOTOKPACOYHOTIO OPUTHMHAIA KapThl C MOMOLLbIO 3J1EK-
TPOHHBIX LIBETOEUTENEH- UBETOKOPPEKTOPOB. Takast TeXHOJI0r1s BKJIIO-
4aeT TpU MOC/IeN0BaTeNbHBIX MpoLiecca.

®Domopenpodykyusa — npeobpa3oBaHUEe M300PAXEHMS OpUTMHANA

KapThbl B POTOGOPMBI.
H3zomoeaenue newamnoix ¢popm Ha ocHose HoTodopMm.
Ilewvamanue — TMpaxupoBaHUe OTTUCKOB C MeYaTHbIX GopM.



202 Tnaea XI. [Ipoexkmuposarnue, cocmagnenue u usdanue Kapm @

an AJIEKTPOHHOM LUBETONCJTICHUUN NOCTATOYHO NMOJYYUTb BCEIrO TPH
HeraTvBa, OTKOPPEKTUPOBAHHBIX 110 LBETY M TOHY AJIsl royOoi, Xe-
TOi ¥ nyprypHoi Kpacok. Ilpu nmeyatu 6narogapst CJI0XEHUIO LIBETOB C
3TUX HETATMBOB BOCIPOMU3BOASTCH LUTPUXOBbIE, (DOHOBBIE U [1OJIYTO-
HOBBIE 3JIEMEHTBI JII000T0 LiBeTa M OTTeHKAa. YeTBepThiit HeraTuB roTo-
BAT [UIS1 DJIEMEHTOB YEPHOro LiBeTa. DJIEKTPOHHBIE Jla3epHble LIBETOAC-
JIUTEJIbHBIE CUCTEMBI MOJIHOCTBIO UCKJIIOYAIOT PYYHYIO MOATOTOBKY MU3-
AATENbCKUX OPUIMHAJIOB U TO3BOJSIIOT B aBTOMaTUUYECKOM pexXHMe
ObICTPO M HaleXHO Mojyyarb GOoTOGOPMBI C LBETHBIX KapT U (HOTO-
KapT AoctaToyHo Gonbuioro opmara (1 M? u Gosee).

JInst TMpaXXMpoBaHMs KapThl U3rOTABIUBAIOT nedamubie gpopmot. [
3TOr0 PUCYHOK C OpPUIMHAJIA MEPEHOCAT Ha [MOBEPXHOCTh METalIMYeC-
KO, pe3WHOBOI, IMIAaCTMAcCOBOM MAACTUHbI MNKM LMAuMHApa. Ha ne-
YaTHBIX (OpMax UMEIOTCS MeyaTaloliie 3IeMEeHThl, Jalollike OTTUCK Ha
oyMmare, 1 npobenbHbie (Heneyarawluue). CyliecTBYIOT pa3Hble CIIOCO-
Obl MeyaTH.

Tayboxasn newamov — KapTorpaduyecKuit puCyHOK yrayonsot (Bpe-
3a10T) B neyaTHyio GopMy, a yrjiyoseHUss 3amoNHsI0T Kpackoi. 3T1o
obecrneymBaeT caMmoe BbICOKOe Mojaurpaduyeckoe KayecTBO KapThl.

Boicoxan newams — prcyHOK Ha neyaTHOM dhopMe earoT BbIMyK-
JIbIM, penbe@HbIM, U Ha HETO «HAKATbIBAaIOT» KPAacKy, a npobelbHble
Y4acCTKU BbITPABIUBAIOT.

Inockaa newams — nevaraiouiyie M mpoOebHbIE 3JIeMEHTbl HaXOsT-
Cs1 Ha Me4aTHoi opMe Ha OHOM YPOBHE, HO B pe3yJibTaTe XMMUUECKOMH
00paboTKM Kpacka HAHOCHUTCS TOJILKO Ha MeyaTaloLMe 371eMeHThI, a [po-
OenbHbIE — ee He NPUHUMAIOT. Takoi crocob rne4yaTty UCMONb3YIOT [UIsl
MPOCTBIX TEKCTOBbIX KapT.

B npouecce u3naHus KapThl MeYaTaloT Wmpuxoeyro npoby, a 3aTem
xpacounyro npo6y. Ilo coBMELIEHHbIM OTTHCKAaM IIPOBEPSAIOT COBMAIe-
HUE BCEX 3JEMEHTOB CONEPXAHUs, HareyaTaHHbIX Pa3HbIMU KpacKa-
MM, KAYE€CTBO U TOYHOCTb BOCITPOMU3BEAECHHUS LUTPUXOBLIX 3JIEMEHTOB,
noa6op (POHOBBIX OKPACOK, IpajauyM LUKaJl U OTMbIBOK, TpaBUJib-
HOCTb Haamnuceit 1 T.m. [1poObl HYXHbI A1 KOPPEKTYpbl KapThl U UC-
npaBJjeHUs OlUMOOK B Mpoliecce ee U3NaHus.

[Ipy TMpaXupoBaHUM KapTbl BHayaje OE€J1aOT KOHTPOJbHbIE OT-
TUCKH, MO HUM MPOBEPSIOT PeXUM pabOThl Me4YaTHOro CTaHKa, paB-
HOMEPHOCTb MOJAayYMd M COBMELIEHUE KpacokK, a 3aTeM IeyaTaroT BeCh
tupax. [Tpy n3maHuu aTiacoB oTreyaTaHHbIE TUCTHI-OTTUCKHM KapT MO/~
pe3atoT, GhanblUyoT (CrudaloT B TETpaau U MPOIIAXUBAIOT), 3aTEM CKperi-
JIS10T B OJIOKM Y BCTaBJSIIOT B MSTKMIl WM TBEPAbIH MeperieT.
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VICIIOJIb30OBAHMA KAPT

12.1. U3 MCTOpMM MCIIOJIH30BAHNA KapT

Ucnonb3oBaHMe KAapT — paspen KapTorpagmu, B KOTOPOM M3yua-
t0TCA NPpobrembl MPUMEHEHUS KAapTOrpPagMUECKUX NPOM3BEREHNH B
PasnuuHbix cdhepax HayHHOM, MPaKTMHECKOMW, KYfbTypPHO-NPOCBETH-
TEenbLCKOH, yuebHoM nesTenbHocTH, paspabarbiBaroTcs NpUembl M Cno-
cobbl paboTbl € HUMM, OLLEHHBAIOTCS HAREMHOCTb M 3DPEKTUBHOCTb
fONy4aeMmbIX pe3ynbTaToB.

Kaprorpaduyeckue pucyHKH UCTIONBb30BAIUCH JIIOIBMHU C IPEBHE -
LIMX BPEMEH [UIsl YUCTO yTUIIMTAPHBIX LieJieil: OpUeHTUPOBaHUSI, yKa3a-
HUSI COCEHHUX TOCENIEHUIA, JOPOT, MECT OXOThI, BbINACA XXHBOTHBIX U T.IT.
B [pesueM Erunrte, aHtuyHoi I'peuuu u pabosnagenbueckom Pume
yXe MPUMEHSJIUCh CITOCO0bl U3MEPEeHHUs O KapTaM Iioluanei 1 pac-
cTosiHUM. B cpeaHue Beka KapThl MCIOb30BalUCh AJ1sl MOpeIJlaBaHusl,
MyTELIECTBUI, BEAEHUS] BOEHHbIX ICHCTBUI.

Benuxkuit xaprorpad cpenHeBekoBbs I'epapa Mepkatop (1512—
1594) comnpoBoxaan CBOU MpOU3BEAEHMS — KapThbl, IJIOOYChbl, aTjia-
Cbl — HACTaBJIEHUSIMM [10 UX UcToNb3oBaHM10. Ha 3HameHuToOM 18-11CT-
HOW KapTe MMpa, e BrepBble OblIa NPUMEHEHA LMWJIMHIpPUYECKas!
npoexkuus, obeccMepTuBiuas UM Mepkartopa (puc. 12.1), Bo Bpe3ke
noMellieHa crielajibHass MHCTPYKLUSI — TEKCT, o3arjaBlieHHbIN «Me-
TONbl UBMEPEHUS PACCTOSIHUM HAa MECTHOCTH», TIe pa3bsiCHEHO, B Ka-
KHX CJly4asX Ha KapTe MOXHO I0JIb30BaTbCsl IOKCOAPOMUSIMU BMECTO
OPTOAPOMHUI M KaKas IpY 3TOM BO3HMKHET ownbka. Ha npyrux nucrax
TOM Xe KapTbl ObLIM MoMellieHbl «KpaTkue ykazaHusi K [IPUMEHEHMIO
pO3 HalpaBJIeHUi1» ¥ HOMOTrpaMMa JUlsl pelieHus Mo KapTe HaBUTralu-
OHHBbIX 3amay. Tak BeJMKMiII KapTorpad coBmelual co3laHHe KapT C
pa3paboTKO¥ METONOB UX MCIONb30BAHUS.

[lepBbie mpyMepbI IPUMEHEHHUS KapT B HAYYHBIX LIEJISAX OTHOCATCS
K XVIII—-XIX BB., korga cucremMaTu3alysi OrpoOMHOro (pakTU4YeCKOro
MaTepyasna, HakKOIUIEHHOro B Haykax o 3emJie, MpHBeia K CO3IaHHUIO
NEePBbIX TEMaTUYECKMX KapT, @ CaMU KapThl CTATU CIAYXUTb UCXOAHBIM
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Puc. 12.1. Cxema 18-nuctHoit kapthi Mupa I'. Mepkartopa (1569). Byksamu 06o-
3HayeHbl Bpe3KH, TIe HaHbl YKa3aHUsS MO MCIOJIb30BAHHUIO KapT.

A — onucaHue METOIOB U3MEPCHUSA paCCTOﬂHMﬁ Nno KapTe, b— KpaTKHe yKa3sa-
HHUA MO NMPUMEHEHHUIO pO3 HanpaBﬂCHVlﬁ; B— YepTeX InAd pelieHUss HaBUrauMoOH-
HBIX 3a1ay.

MaTepUasioM IUISl HOBbIX UccienoBaHuit. 1o kapTaM ObUTM OTKPBITHI MHO-
THe I100aIbHblE 3aKOHOMEPHOCTH, BBISIBJIEHBI CBSI3M ONHUX SIBIEHUI C
JPYTMMHU Y Jaxe MNpencka3aHbl MHOTHE, €1lle HE OTKPbIThie OOBEKTHI.

Hcnionb3oBaHue KapT B HEMAJIOI CTENEHU CIIOCOOCTBOBAJIO OTKPbI-
THIO (PyHIaMEHTaJIbHOrO 3aKOHa reorpadunyeckoit 3oHaibHocTH. B 1817 .
A. T'ymM00abaT, UCIIONIB3YS CITOCOD U30JMHUI, COCTaBUII MEPBYIO KapTy
«M30TEpMUYECKHUX TMHUI» CeBepHoro nonyiapust (puc. 12.2). AHanu-
3UpYys KapTy U COMOCTAaBJAS ee ¢ APYTMMHU KIUMAaTHYECKUMU AJAaHHBIMHU
U Gu3nkKo-reorpaMUYECKUMU MaTepyajiaMy, OH OOHapYyXWa riobaib-
Hble KIMMaTHYeCKHe 3aKOHOMEPHOCTH, YCTAHOBWI Pa3iIMyUs TEIIO-
BbIX YCJIOBMIA Ha 3aMafgHbIX U BOCTOYHBIX OKpauHax MaTepUKOB, B IIly-
OMHE KOHTMHEHTOB U BOJIM3M OKEAHMYECKHUX TTOOEPEXUid, a IJlaBHOE —
OTKPbUI KIIMMaTUYECKHUE 30HBI.

Bnocnenctsuu B. B. JlokyyaeB, 3aHMMAasiCh NOYBEHHBIM KapTorpa-
(upoBaHreM, 0OHAPYXWII, YTO «U30TYMYCOBBIE MOJIOCHI» IMOJHOCTBIO
COOTBETCTBYIOT PACTUTE/IbHBIM M KJIMMATUYECKUM IOA30HaM IOXHbIX
crerneit. TeM caMbIM OH MoOJOUIEN K Uaee BceoOllei reorpaduyeckoin
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4da 46 46 42 5 6 7 8

Puc. 12.3. Kapta nouBeHHbIX 30H CeBepHOro nojyiiapus, cocraBneHHas B. B. Jlo-
KydaeBbiM B 1899 r. (yMeHbLUEHHas! KOMUS LIBETHON KapThl).
[TouBeHHble 30HBI: | — GopeanbHasi (apkTHyeckas); 2 — JecHas; 3 — cTemHas,
yepHo3eMHas; 4 — a’paibHas (4 — KaMeHMCTas, 6 — IecyaHas, 6 — 3aCOJIeH-
Has, ¢ — JieccoBasl); 5 — JIaTEPUTHbIE TOYBbI; 6 — aLIIOBUAIBHBIE NMOYBBI; 7 —
ropHble Lenu; 8 — 061acTi KaMEHMCTHIX JIECHBIX MOYB.

3oHanbHOCTH. Ha puc. 12.3 npuseneHa kapra B. B. lokyyaeBa «[1ouBeH-
Hble 30HbI CeBepHOro nosyuapus», B OJHOI Mepe OTpa3uBlUas 3aKOH
30HaIbHOCTU. [TonsgpHas a3uMyTasbHask MPOEKUHUS SICHO MOAYEpKUBaIa
KOHILIEHTPUYECKOE PacIOIOXeHUe IMATH OCHOBHBIX MIOYBEHHBIX 30H: 00~
peaibHOM, JIECHOM, YEPHO3EMHBIX CTEMNEH, a3paIbHOM U JIATEPUTHBIX MMOYB.
B uBeTHOM BapuaHTe 3Ta KapTa AeMoHCcTpupoBanach B 1899 r. Ha Bcemup-
Hoi1 BeicTaBke B [Taprxe u Obuta ynocroeHa [ToyeTHoro aumioma.

Eute onuH sapkuit npuMep — obHapyxeHHoe A. BereHepoM 1o Kap-
TaM IOpa3uTe]bHOE CXONCTBO OYE€PTaHHUII BOCTOYHOIO MOGEpEXbs
IOxHoit AMepuku M 3anagHoro nodepexnbs Adpuku (puc. 12.4), uyro
JaJ10 UMINYJbC Uaee MOOUIU3MA, Npeiicha KOHTUHEHTOB U TEOPUU [JI0-
GanbHOM TEKTOHUKHU TJIUT.
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B Poccuu ucnonb3oBaHue KapT
HAyajgoch C KapTOMETPUU — C UC-
YKUCJIEHUS] OFPOMHOM MJIOLLAAHU TO-
cynapcrBa Poccuiickoro. MamepeHus
MPOBOAMJIUCh MHOTOKPATHO: aKa-
nemukamu IletepOyprckoit akane-
muu Hayk B. JI. Kpadbrom B 1787 . u
®.U. lllydeprom B 1795 r., Maruc-
tpoM H. E. 3epHoBeiM B 1833 1., ac-
tpoHomoM I'. LlIBeiiiepom B 1844 u
1855 rr.

3aMeTHBIA BKJIa B KapTOMET-
PUIO BHEC M3BECTHBLIN PYCCKUM BO-
eHHbIN kapTtorpad M. A. Ctpenboulr-
KUil, onyb6aukoBaBuiuit B 1874 r.

Puc. 12.4. CoBmelicHue ouep-

KanuTtanabHbelit Tpyn «McuucneHue TaHUit MaTCPUKOB AdpHKK
noBepxHocTu Poccuiickoit umne- u FOxHOH AMepUKHU TO
puu B o011eM ee cocTaBe». M3mepe- uzobate 200 M.

HUS ObIJIM BBITNOJIHEHB! MO KapTaM
B Mactutabe 1:420 000 nns eBponeicKoit 4YacTH cTpaHbl U B Maciurade
1:4 200 000 — nns Asuatckoit Poccum.

LleHTpanbHas purypa B MCTOPUM UCTIONIb30BaHUs KapT B Poccuu —
A. A. Tunno (1839—1899), Brinatoiuuiicst kaptorpad, reorpad u reone-
3UCT, BUAHLIIA aesitens Pycckoro reorpaguueckoro obiuecrsa, co3aa-
TeJIb NIEPBBIX TUIICOMeTpUYecKuX KapT EBponeiickoit Poccun. Cinyus
COCTaBJIEHHbIE UM KapThI ¢ reosiornyeckoit kaproit A. I1. Kapnuncko-
ro, A. A. Tunno oGHapyXuJl 3aKOHOMEPHYIO CBSI3b pelibeda C reoIoru-
YEeCKHM CTPOEHUEM U pacrpenesieHUeM JIeMIHMUKOBBIX OTIOXEHHUM U TEM
CaMbIM 3aJ10XXUJ1 OCHOBBI COBPEMEHHOT0 MOPhOCTPYKTYPHOIO aHaIn3a
B reomoponoruu. B npyrux tpynax A. A. Tunio paspaboTan no Kapram
METOAbl aHAIM3a BEKOBbIX M3MEHEHHI1 MAarHUTHBIX MOJIEM, IN106aTbHBIX
oporpa®u4ecKux, TMIICOMETPUYECKHUX U TeO0JOrMYeCKMX 3aKOHOMEp-
HocTeil. OH BriepBble NPEATNPUHSI TPOMAAHbIA 00beM paboT MO KapTo-
METPUPOBAHUIO IJIUH U OGacceitHOB cBbille 3 ThiC. peKk Poccuu.

Kiaccuueckum o0pa3ioM UCMOJNb30BAHUST KapT VIS HAyYHBIX MC-
cnenoBaHuii cyutaercs pabota [I. H. Anyuyuna «Penbed nosepxHoctu
EBporneiickoit Poccuu B mocnenoBaTtenbHOM pa3sBUTHM O HEM IIpea-
craBneHui» (1895). INpocnenus 3BosoLMI0 U300paxeHUs penbeda oT
IPEBHUX IPEYECKUX KapT 10 FMIICOMeTpuueckux KapT A. A. Tuwio u
COIOCTAaBUB MX C reoJIOTUYECKOM KapToil, oH, Bcaen 3a A. A. Twuio,
O0OHaPYXUJ «ClIebl 3aBUCMMOCTH pesibeda OT APeBHUX AUCIOKALIUA» U
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0060CHOBA TUMOTE3Y O MPOUCXOXIEHWUU [TABHEHLIMX BO3BBILLIEHHOC-
Teil 1 HU3MeHHocTel CpeaHeit Poccuu «oT KpaitHe nonorux usrubos
WM BCMyYMBAHUMN 36MHOM KOpPbl B COOTBETCTBYIOLIMX OOJIACTSIX».

[To3nHee kapromeTpuyeckue uccienoBanusi A. A. Tunno no 6acceii-
HaMm peK Poccuu ObIM npoaosikeHbl BUAHBIM OKeaHorpadoM M Kap-
torpacdom 0. M. Illokansckum. OHU ObINU BHICOKO OLIEHEHBI HAYYHOIA
00111€CTBEHHOCTBIO U YIOCTOEHb! 30J10TbIX Menaneil IlerepOyprckoit u
[Mapuxckoit akanemuit HayK. [IpoGneMbl KapTOMETpUM pa3pabaThiBa-
qucs I'. A. Tunzoyprom, I'. K. 3HameHmkoBeiM, A. Y. CnuprIoHOBBIM,
B. H. YenuossiM, B. I1. ®@unocodosbiM, 0. C. ®PponoBsiM U MHOTUMHU
OPYTMMH OTeYeCTBEHHBIMU UccienoBaTensiMu. KanutanbHoe 060011e-
HUe 3Toit npobaembl caenaHo H. M. BonkoBbIM B €ro KjiaccU4yeCKoM
Tpyae «[IpuHUMIBI U MeToAbl KapTOMeTpum» (1950).

Teopust ucnonb3oBaHUs KapT, HauuHas ¢ 1955 r., pa3pabarbiBa-
nack K. A. CanuilieBbiM, BriepBble 000CHOBaBIIMM BKJIIOUEHUE B I1PO-
LIECC HayYHOro NO3HAHMUS MPOMEXYTOYHOTO 3BeHa — reorpaduyeckoi
KapThl KakK MOJAEIU U3y4yaeMbIX sBieHuil. M cnonb30BaHUIO KapT Kak
CPEeNCTBY MO3HAaHHUs IMOCBALLIEHbl CleUManbHble pa3pabOTKM MHOTHX
BUJHBIX OTEYECTBEHHBIX U 3apy0exXHbIX KapTorpadoB — A. B. 'enpiMu-
Ha, A. @. Acnanuxkamsunu, E. M. Hukonaesckoit, C. H. CepbeHioka,
B. C. TukyHoBa, B. A. UepsskoBa, A. PoobuHcona (CLLIA), Y. Tobnepa
(Kanapna), A. JIu6o, ®. Byite (Ppanuus), U. Kpxo (Yexus) u np.

XapakTepHo, 4TO B pa3paboTKy METOJOB UCITONb30BaHUS KapT 3Ha-
YUTENbHBINA BKJIaJl BHECIU HE TONbKO KapTorpadsl, HO U MHOTUE BUA-
Hble reorpadbl. Tak, C. JI. MypaBeificKHii pa3BuJT METOOUKY TMAPOJIOTH-
yeckoit Mopdomerpuu, H. H. bapaHckuit mokasan uimpokue BO3MOX-
HOCTU NMPUMEHEHUs KapT B 3KoHoMuueckoit reorpadun, K. K. Mapkos
paspabartbiBan KapTorpa)MuyecKuii aHaIu3 Kak «CKBO3HOU MeToa» dhu-
3uyeckoii reorpaguu, a l0. A. Meuiepsikos, 0. I'. Cumonos, A. U. Crniu-
PUAOHOB U MHOTME IpyrHe Clenaji €ro OAHUM K3 OCHOBHBIX METONOB
reomopdosorun. ONHUM CI0BOM, MCITOJIB30BAHUE KapT BCEeraa pa3Bu-
BaJIOCh M MPOAOJIKAET pa3BUBATLCS Ha CThIKe KapTorpaduu ¢ APYrUMH
Haykamu o 3eMJe U oOllecTse.

12.2. KaprorpapmuecKnit MeToj MCCIEeAOBAHMUA

Kaprorpadmueckmit METOR MCCREOBAHMA — 3TO METOf, MCMOMNb30-
BaHMWA KapT ANa NO3HaHKA M306pa)KeHHbIX Ha HUX ﬂBﬂeHMl:i.

ITo CYLLECTBY, 3TOT METOJ COCTABJACT INIABHOC COACPXKAHUE pa3ac-
J1a 06 UCNOoNb30BaHUU KapT. [To3HaHue NoHMMaeTcs B LLIMPOKOM CMbIC-



@ Kapmoepaghuueckuit memoo uccaedogarua 209

Y ILILIIELS IS IE T LS IS S ITIL 1SS II Iy
WCXOAHAR

HHOOPMALIMA _

06 OHPYHAIOULE

ANERCTBHTENLHOCT W]
Vrzzzzrzzzzzzzzzzgzzzzd VIHTepnpeTauvn pe

7
1
’ PE3YALTAT
A

BHeapenve p‘synbra‘roa WUCCNEAOBAHHA

bynLTaTos

KAPTOIPA®HPOBAHHE
{KAPTOIPA®HYECKHA METOL
OTOBPAXEHHS)

KAPTOTPA®HYECKHA
METOA HCCJIEAOBAHHSA

Puc. 12.5. CucteMa «co3aaHne — MCIOJIb30BAHUE KapT».

Jie C0Ba U MoApa3yMeBaeT M3yYeHUe MO KapTaM CTPYKTYphl, B3aUMO-
cBsi3eil, IMHAMUKU U IBOJIIOLMU SIBIEHUH BO BpEMEHU U TMPOCTpaH-
CTBe, MPOrHO3 UX Pa3BUTHUS, NTONYYeHEe BCEBO3MOXHBIX KaueCTBEHHBIX
U KONMYECTBEHHBIX XapaKTEPUCTUK U T.TI.

IMpunoxenus xaprorpaduyeckoro MeTola UCC/IEOBAaHUSA B HayKe
W NpakTHKEe BeCcbMa MHoroob6pasHbl. Kak Obulo MoKa3aHO Bbllle, OH
SIBASIETCSI OJHUM M3 OCHOBHBIX CPEACTB MO3HaHMS BO BCEX HayKax O
3eMJle U IUIAHETaX M CMEXHBIX C HUMHU COLIMATIbHO-3KOHOMHUYECKUX
Haykax. Kaprorpacbuyeckuii METo CIYy>XHUT CPEICTBOM IS MPUHSITUS
NPaKTUYECKUX PEeleHUM, CBA3AHHbIX C IAHUPOBAHUEM M OCBOEHHEM
TEPPUTOPHI, pasMelLleHUEeM HaceJdeHHUsi, OXPAHOI OKpyXallleil cpe-
bl ¥ MHOTMMH APYTUMH XO35iCTBEHHBIMU MTPOOIEMaMMU.

Hcnonb3oBaHue KapT TeCHEHILIMM 00pa3OM CBSA3aHO C UX COCTaB-
JieHueM. BTo yaoO6HO noka3ath Ha cxeMe (puc. 12.5), unnocTpupyouieit
CHCTEMY «CO3JaHHE — MCHOJb30BaHME KapT». MICTOUHMKOM MCXOAHO#M
MHGOPMaLIMK CIAYXUT OKpYXalolllas AedCTBUTeNbHOCTh. I1pu Kapror-
paupoBaHuMU BbIGOpPOYHbBIE HAONIOAEHUS MPeoOpa3yloT B KapThl, T.€.
CO3al0T MOJEJH 3TOit NeiiCTBUTEBHOCTU. B Xome Kaprorpagpuyeckoro
MOJEIMPOBaHUS MPOUCXOAUT CJOXHAs HayyHass obpaboTka JaHHbIX,
CBsi3aHHas ¢ abcTparMpoBaHMEM, aHAJIU30M U CUHTE30M. Bce 310, Kak
M3BECTHO, OMpeeseTcs LUeJaMU U Ha3HauYeHWEM KapThbl, Ha MPOLECC
MOAEUPOBAHUS BJIMSIIOT yPOBEHb 3HAHUM, CTENEHb U3YYEHHOCTH OObEK-

14 - 4886
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Ta, HayYHO-METOAMYECKHUE MPUHLIMIMbI KapTorpagupoBaHus, JIOTMKa
KJlaccU@UKauuii, ypoBeHb FreHepau3alun U300paxeHus, IpUMeHsie-
Masi CUCTeMa YCJIOBHbIX 0003HAaYeHUI U MHOTUE Apyrue pakTopbl.

B xone nmocienyouiero MCHojib3oBaHUs KapT MPOUCXOHST HOBbIE
npeobpa3oBaHusi UHQOpPMALIUM, KOTOPbIE TaKXe 3aBUCAT OT MOCTaB-
JICHHBIX LieJied, KBaudUKALUK U OMbITa UCCIIeNoBaTesl, IPUMeHsie-
MBIX TEXHUYECKUX CPEACTB, AJITOPUTMOB U Nporpamm U T.1. [1pu aTomMm,
OIHaKo, 1000€e 3BEHO MCCIIeN0OBaHUs, HAUMHAsA C UCXOAHOM MMIIOTE3bl
M KOHYasi U3MEPUTEbHBIMU UHCTPYMEHTAMU, BHOCUT MOrPELIHOCTH B
pesynbrar. [To3ToMy nosyyeHHbIe JaHHbIE U BHIBOAbI HEOOXOAUMO BCe-
rja COOTHOCUTb C peajibHOM AE€HCTBUTEBHOCTHIO, MHTEPIIPETUPOBATh
ero u rnpu HeoOXONMMOCTH BHOCUTb KOPPEKTHUBHI.

TakuM obpa3oM, B CHUCTeME «CO3[aHUe — MKCIOJb30BaHUE KapT»
CYILECTBYIOT [1Ba TECHO COMPSXEHHBIX MeXIy coboii MeToaa:

1. KapTorpadmposatue, unm kapTorpacuyeckrii metop, otobparxe-
HMA, Lenb KOTOPOro COCTOMT B nepexoge OT peanbHOW [encTBu-
TENbHOCTH K KapTe (mopenm).

2. KapTorpadmueckui meTop, ccnenoBaHus, MCNomnb3YHOLWMA FoTo-
Bble KapTbl (Mogen1) Ans NO3HaHUA [EHCTBUTESNIbBHOCTH.

DTU METOObl MEPEKPHIBAIOTCH U UMEIOT MHOTME OOpaTHBIE CBSI3M.
Tak, ycnoBusi UCIIONBb30BAHUS KapT OMpenensitoT TpeOOBaHUS K yCIIo-
BUSIM MX co3maHusl. B xome nccienoBaHMUs MMOJIyYyaroT HOBbIE [TPOU3BO/-
HbI€ KapThl, KOTOpble BHOBb IOCTYIAIOT B UccaeqoBaHue. Hanpumep,
TMIICOMETpMYECKasl KapTa npeobpa3yeTcss B KapTy YIJIOB HaKJIOHa, a
OHa, B CBOIO OYepelb, B KAPTy MHTEHCUBHOCTH CMBIBA C MOBEPXHOCTHU
u 1.4. IIpy MHTEpaKTUBHOM KOMITHIOTEPHOM CO3NAaHMUU KapT, B OCOOEH-
HOCTH NpH NMPUMEHEHUU reoMHGOPMALlMOHHBIX TEXHOJOTUI, 06a Me-
TOAA HACTOJILKO TECHO MEPEIIETAIOTCS, YTO YaCTO TPYAHO Pa3jiUUMUTh,
rje KOHYaeTCs COCTaB/IeHUe U HAYUHAETCSl UCIIONb30BaHUE U NTpeobpa-
30BaHUE KapThl. MHOTME OLIEHOYHBIE ¥ MPOrHO3HbIE KAPThl COCTABJIS-
IOT B pe3y/ibTaTe TpPaHCGHOPMUPOBAHMS U CUHTE3a HECKOJIBKHUX aHaJIU-
TUYECKUX KapT. B 3TOM ciiy4yae MCXOQHbIE KapThl OKa3blBAIOTCS HE MPO-
CTO MCTOYHMKAMU IJisl COCTaBJIeHUsI, OHU CTAaHOBATCA MaTepuajlaMu
U1 UCCIIEAOBAHUS U CUHTE3A.

OnHako mns HekaprorpagoB 3TH ABA METONA YETKO pa3MyaroTcs.
Hanpumep, nmouBoBe1 MOXET M0OJIb30BATLCS B CBOUX UCCIEAOBaHUSAX reo-
MOpP(OJIOrHYECKOIN MM re0O00TaHUYECKON KApTOM, COBEPLIEHHO HE Ka-
casicb TpoLelyp ee COCTaB/ieHUs!, a reomopdosior — Tonorpaduyeckoin
KapToi, XOTS1 OH HMKAK HE y4yacTBOBaJl B CbEMKE MECTHOCTH, U T.II.
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12.3. Cucrema npMeMoB aHaIM3a KapT

[IIupokoe MCMoOIb30BaHUE KapTOrpad®UyecKoro Meroga MCCieno-
BaHMS B pa3HbIX OTPAC/sAX 3HAHUS MPUBEJIO K BOBHUKHOBEHHUIO MHOXE-
CTBa [PMEMOB aHaIM3a KapT, B pa3paboTke KOTOPBIX aKTUBHO Y4aCTBO-
Banu kaprtorpadsl, reorpadsnl, reoysoru, reodGU3uKu, MaTeMaTHUKH,
3KOHOMMCTBI. M31aBHA NMPUMEHSIUCH KapTOMETPUsS. 1 MOpHOMETpHUSL,
M03HEE AKTMBHOE pa3BUTUE TMNOJYYMJIU MPUEMBl MAaTEMaTUYECKOTO
aHaja13a, MaTeMaTUYeCKOW CTATUCTUKH, TEOPUM BEPOSITHOCTE U UHBIE.
B Hamu JHM BCe METOAbI MATEMAaTUKH TaK MJIM MHAuYe UCTIbIThIBAIOTCS
IJ1s aHanu3a kaprorpaduyeckoro uzodpaxeHus. Takoe MHOroobpasue
NPUEMOB ITOPOI1 Haxe 3aTPYAHSIET UX BbIOOP IS KaXKIOrO0 KOHKPETHO-
ro uccnenoBaHus. Haubonee ynorpebutenbHbe NpUeMbl IPYNMTUPYIOT-
csl caenyrowM obpa3om:

Onucanus
ob1uue
MO3JIeMEHTHbIE
Ipagpuuecxue npuemoi
IBYMEpHbI€ rpaduKu
TpeXMepHble rpaduku
Ipagpoanasumuneckue npuemot
KapTOMETpHUs
Mopdomerpus
Mamemamuxo-kapmozpaguuecxoe modeauposaniue
MaTeMaTHUYeCKUH aHau3
MaTeMaTU4YecKasl CTaTUCTUKA
TeopUs MHGpOpMaUHU

Kaxnas 13 yka3aHHbIX B 3TOM NE€pPeYHe IPYIIN BKIIOYAET MHOXE-
CTBO OTIEJIbHBIX CIIOCOO0B U UX Moaudukauuii. Bce BMecTe oHU 0Opa-
3YIOT LIEJIOCTHYIO CMCTEMY, MO3BOJISIIOLUYIO UCCJIeA0BaTh 0OBEKTHI C
pa3HbIX CTOPOH. B npenenax kaxnoi rpynnel BLUIEISIOT IPHEMbI CIUIOLL -
HOro, BbIOOPOYHOTO M KJIIOYEBOro aHaJIN30B.

Bce mpuemsbl aHanu3a KapT 3HAYMUTENLHO BapbHUPYIOTCH B 3aBUCH-
MOCTH OT TeXHUYECKOro ocHauleHUs. CyluecTBYIOT pa3HbIe ypoeHU Me-
XaHU3auuUU U A6MOMAMU3AUUL UCCAe008aHUI N0 KAPMAM.

¢ GU3yaAbHbLE aHaau3, T.€. YTEHUE KapT, IM1Ia30MEPHOE COIMOCTaBJIe-
HUE Y 3pUTEJIbHAS OlIEHKA U3YYaeMbIX OOBEKTOB;

* uHCMpyMeHRmabHbl aHaAu3 — NpUMeHEeHUE U3MEPUTENbHBIX NP~
60pOB U MEXaHU3MOB;

14*
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. lcwunblomepnuﬁ aHaau3, BbIMOJIHSAEMbIN B MOJIHOCTbIO ABTOMATH-
YECKOM HJIHU HUHTCPAKTUBHOM PEXUME C HUCIIONIB30OBAHHUEM CIIC-
HHAJIbHBIX aJITOPUTMOB, IIpOrpaMM HIH FCOMH(bOpMaLll/IOHHle
CHUCTEM.

Bce npueMbl Ha pa3HbIX YPOBHSAX MeXaHU3alUUM U aBTOMATU3aLIUU
MOTYT OBITh MCIOJIb30BAHbI sl paboThl C OTAENbHOU KapToil 16O C
CepUsIMU KapT U amiacamu (cM. pasn. 13.1).

12.4. Onvicarms o KapTaMm

Onucanue — TpaOgUUMOHHBII M OOLIEU3BECTHBIN MPHEM aHAIU3a
KapT. Ero uenb — BBISABUTh U3y4yaeMble SIBIEHUSI, 0COOEHHOCTH UX pa3-
MeLIeHUS1 U B3auMOCBsi3u. HayyHoe onucaHue, cocTaBisieMoe 1o Kap-
TaM, JOJIXKHO ObITh JIOTUYHBIM, YITOPSNOYEHHBIM U MTOC/IEA0BATENBHbIM.
OHO oTnnyaeTcs OTOOPOM M cucTeMaTu3aluel (hakToB, BBENEHHEM
3JIEMEHTOB CPaBHEHUS M aHAIOTUI. B ornucaHue yacTo BBOOST KOJIMYeE-
CTBEHHbIE MOKa3aTe/Iu U OLIEHKH, BKJTIOYAIOT TabnuLibpl ¥ rpaduku. B 3ak-
JN0YeHUU HOPMYTUPYIOTCS BBIBOAbI U PEKOMEHIALIMU.

OnucaHus MOTYT ObITb OOLLIMMU KOMIUIEKCHBIMU (TaKOBBI, HANIPU-
Mep, obluereorpaduyecKue OMUCAHMSI) UM TOJIEMEHTHBIMU (CKa-
XeM, OMUCaHHEe TOJbKO KapCTOBOro pesibeda).

B HacTosiiiiee BpeMs, Koraa ansl aHajaM3a KapT LUMPOKO NpHUBJEKa-
JOTCSl MAaTEMATUYECKUE METOABI M KOMIIbIOTEPHBIE TEXHOJIOTUH, OINM-
CaHMS He YTPATHJIM CBOEro 3HayeHus. BpIMOIHSA KayecTBEHHbIt aHa-
JIU3 SABJCHUM U UX B3aUMOCBSI3€i1, OMbBITHBIA UCCEA0BATEb CIOCOOEH
Mopoii NMpUITH K BbiBOLaM Oojiee rIyOOKUM, YeM eciu Obl OH clneno-
BaJl GOpMaJIbHBIM QJITOPUTMAaM U packKiiagblBan UCCEeNOBaHUE Ha 3Jie-
MEHTapHbIe JIOrMKO-MaTeMaTuyeckue onepauuu. OnucaHusi, OCHOBaH-
HblE, TJIaBHBIM 00pa30M, Ha BU3YaJIbHOM aHajlu3€ KapT, XOPOLUU TeM,
Y4YTO TMO3BOMSIIOT COCTaBUTh 0Opa3HOE U LENOCTHOE MpeAcTaBjieHue 00
M3yyaeMOM OOBEKTE W CAENaTh BBIBOABI CMHTETMYECKOTO XapakTepa,
MpUMEHSIS U1 3TOr0 He(OpMasibHbie 3BPUCTUUECKUE TTOAXOABI.

12.5. I'padpmueckme IpMeMBI

'paduyeckue npueMbl BKIIOYAIOT IOCTPOEHUE [10 KapTaM BCEBO3-
MOXHBIX Npoduieit, pazpe3os, rpadukoB, 1narpamm, 6J10K-gUarpamMmm
M UHBIX ABYX- M TPEXMEPHbIX rpaduyeckux Moaenei.
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MHoroo6pa3ue rpaMuecKrux MOCTPOEHUH MOXHO CUCTEMATU3U-
poBaThb CJIEAYIOLLMM 0Opa3oM:

*P=f(x) vimu P = f (y) — npocduib No 3aJaHHOMY Ha KapTe
HarllpaBJeHHUIO X WU Y,

¢ P = f(2) — BepTUKaIbHBIA pa3pe3, M1 MOCTPOEHHUS KOTOPOro
HEOOXO0AMMO UCIOJIb30BaTh HAOOP KapT pa3HbIX YPOBHEN (pa3HbIX
BBICOT WK MIYOUH);

¢ P = f(f) — BpeMeHHOl pa3pe3, CO31aBaEMbIii 110 CEpUU Pa3HO-
BPEMEHHBIX KapT;

* P =f(x, y) — camo Kaprorpadpunyeckoe u3obpaxeHue (IpoeKus
Ha rOpU3OHTANIBHYIO MJIOCKOCTD);

e P=f(x, 2) unn P =f(y, 7) — dpoHTATBEHOE M300paXeHHe, T.€.
MpoeKLUst 00beKTa Ha BEPTUKAIBHYIO MJIOCKOCTD;

e P=f(x,f), wu P=f(y, f), unu P = f(z, 1) — METaxpOHHBbIii
(pa3sHOBpPEMEHHBIN) pa3pes3, ISl CO3MAHUSI KOTOPOTO MCITOIb3Y-
I0TCS1 CEPUM Pa3HOBPEMEHHBIX MM Pa3HOYPOBHEBBLIX (Pa3HOBbI-
COTHBIX) KapT;

¢ P=f(x, y, 7) — Gnok-auarpaMMa Uau OoOBbEMHBII, TPeXMEPHbIii
PUCYHOK 00BbeKTa, Ha KOTOPOM M300paxkeHHue MOBEPXHOCTU CO-
BMELUEHO C BEPTUKAJIbHBIMU pa3pe3aMy;

e P=f(x,y, 1), unu P=f(x, z, ), unu P =f(y, z, f) — MeTaxpoHHasl
60K-AMarpaMma, MOCTPOEHHAas M0 CEpPUsIM Pa3HOBPEMEHHBIX U
Pa3HOYPOBHEBBIX KapT, IpUYEM OJHA M3 oceil 6JI0K-AnarpaMMbl
MOKa3bIBa€T U3MEHEHHE COCTOSTHUA OOBEKTA BO BPEMEHH.

Jns aHanu3a cepuii KapT pa3HOl TEMAaTUKU yAOOHbl KoMNaeKCHbie
npogouau, Ha KOTOPbIX COBMEIAIOTCS, HAIIpUMEpP, TMIICOMETPUYECKUi
npodusib, reoJOrMyeckuii paspe3, NOYBEHHO-PACTUTENbHBINA MOKPOB,
rpa@uKy rTHAPOKIMMATUYECKUX MOKa3aTeaei u T.i. Ha puc. 12.6 npu-
BeleH Takoi Mpoduiib, Ha HEM COBMeEILEHbI HaHHbIE, CHATbIE C IEBsi-
TH KapT Atnaca CaxaqumHCKOM 001acTH.

AHQJIOTMYHBIM NYTEM MOXHO MOCTPOUTh M KOMIUIEKCHBIE COLU-
A1bHO-3KOHOMMYECKHE pa3pe3bl, COBMECTUB 10 M36paHHOMY Harpas-
JIEHHIO rpaUMKHU TUIOTHOCTH HacejeHHUsl, TMCTOrpaMMbl €ro BO3pacT-
HOIO COCTaBa, 3aHATOCTH, KpUBbIE IHEPTOOOGECIIEYEHHOCTH TEPPUTO-
PHYH, pacnaxaHHOCTU 3eMeb U T.M. [10106GHbIE MOCTPOEHUST HYXXHbI 1151
HarJasiAHOrO MPEACTABIEHUS CBA3EH MEXAY SIBIECHUSIMUA U paHOHUPOBA-
HUS TEPPUTOPHUU MO KOMILJIEKCY MOKa3aTeNeHn.

B reorpaguyeckrx UcCaeA0BaHUSIX YACTO UCIOb3YIOT po3si-duaz-
Pammobl, HarNsIAHO Mepeaaroline Npeod/1agaLLyi0 OPUEHTHPOBKY JIK-
HEHHbIX 00BEKTOB, HaNpUMep reoIorMYeCcKrMX pas3jioOMOB, PEYHBIX JO-
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JIMH, TPAHCTIOPTHBIX MYTEH 1 Ap.
JnvHa (L,) Kaxnoro jiyya po3ot-
duazpammutr i-ro a3uMyTa Ipo-
MOPLMOHANIbHA CYMMAapHOM 1IN~
He JIMHEMHBIX 3JE€MEHTOB TOTrO
K€ a3uMyTa:

j=1

rae k — maclTabHelil Koadhu-
LMEHT, /, — JUIMHA j-ro JIMHe#-
HOTO 3JIEMEHTa JaHHOTO a3uMy-
Ta, # — YMUCJIO TaKMX IJIEMEH-
ToB. Ha puc. 12.7 rnoka3zaHs! nse
po3bl-auarpammbl. OnHa oTpaxa-
€T pacrnpeneneHre CIpIMIeH-
HBIX OpOruaporparuyecKux e-
MEHTOB: BOAOPA3NEJOB, TIpsl,
YCTYIOB, MPSIMBIX OTPE3KOB peK,
CKBO3HbIX OJIMH OBparos M Jp.,
a Ha Ipyroi 3To pacripeneieHue
COBMELLIEHO C pO30i-IuarpaM-
MO TEKTOHMYECKUX TPELUMH
naHHoro paitoHa. Ilepsas po3a-
lMarpaMma nocTpoeHa no Tono-
rpa¢pUyecKoit Kaprte, a BTopasi —
no reojioruyeckoit. Mx copnane-
HUE HATJISIAHO CBUIETENLCTBYET
0 TEKTOHUYECKOM Mpenorpenae-
JIEHHOCTH PEYHBIX IOJIMH B 3TOM
panoHe.

CBA3U MeXIy SIBICHUSIMH,
NoKa3aHHbIMU Ha KapTax pa3Hoi
TEMaTUKH, MOXHO HaIJISIIHO OT-
pa3uTh U MPOAHAIM3MPOBATh Ha

b.10k-duazpammax.

Puc. 12.7. Po3bi-guarpaMmbl, NocTpo-
€HHbIe o Tonorpaduyeckon M
[COJIOFMYCCKOM KapTaM.

a — CrpsiIMJIEHHBIE 3JIEeMEHTBI OpO-
ruaporpaguu M NocTpoeHHast No HUM
po3a-aMarpamma; 6 — COBMelleHHe
pO3-nMarpamMM CHpsIMIEHHbIX 3Jie-
MeHTOB oporuaporpaduu (1) u Tek-
TOHUYECKOH TPELUMHOBATOCTH (2).

Iins noctpoeHus: 6J0K-AMarpaMM MPUMEHSIOT pa3Hble BUIbI MPO-
ekTpoBaHus (puc. 12.8). AKCOHOMETpHUYECKHKE OI0K-AMarpaMmel Mpo-
€KTHPYIOT C MOMOILUbIO CUCTEMBl MapaUIeJbHbIX Jyyeid, KaK eclii Obl
LEHTpP NMPOEKTUPOBAaHUS Haxomuicsl B GeckoHeyHocTU. [Ipu 3Ttom ne-
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Puc. 12.8. biok-anarpaMmbl.
a — akcoHoMeTpuueckas (1 M 2 — ¢parMeHTbl MCXOOHBIX Tormorpagu4eckoit
reoJIOTMYECKOi KapT); 6 — MNepcrneKTUBHas ¢ OOHOM TOYKOM NPOEKTUPOBAHMSA,
6 — MepCrneKTHBHAs ¢ ABYMsl TOUKaMU NMPOEKTUPOBAHUSA,; ¢ — CUCTEMA NapajieNnb-
HbIX pa3pe3oB.
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Puc. 12.9. binok-nuMarpamma ¢ pa3HbiMM MacluTabamu no BepTukanu. Pacrsxe-
HUE T0 BLICOTC MPUBOAMT K MOSIBJICHHUIO MOJIeit HEBUANMOCTH.

GopMHUPYIOTCS YIJIOBbl€ COOTHOLUEHUS, HO FOPU30HTaJbHbIA Mac-
wTad 6J0K-AMArpaMMel Mo OCSIM X, Y, Z OCTaeTCAd MOCTOSHHBIM, YTO
ynoOHO s u3MepeHuit. JIpyroit TUN — nepcrieKTUBHbIE OJIOK-AHar-
paMMbl. B 3TOM ciyyae NpoeKTUPYIOLUUE JIyYU UCXOAAT U3 OLHON MU
NBYX TOYEK, YTO AaeT OoJiee BbIpa3uUTeNbHOE H306paxeHue. MeHsa mo-
JIOXEeHHE LIEHTPOB IMPOEKTUPOBAHMUS, MOXHO «[MOBOpaYMBaThb» BJIOK-
IHarpaMMbl UM «HAKJOHSATBH» UX, obecreyrBasi HauboJsiee BHINOAHbIM
0030p ¥ noayepKUBasi MHTEpeCcHbIe AeTanu. OnHAKO MPHU XOpollei Ha-
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[NSIHOCTH BJI0K-AMArpaMMbl C ONHOM U ABYMsI TOYKAMU MPOEKTUPOBA-
HUsI HeYIOOHbI UISl UBMEPEHUIA, MOCKOIbKY MaclUTab MEHSIETCs [0 BCeM
OCSIM B COOTBETCTBUM C 3aKOHAMU MepcreKTUBbl. MHOrna 6j10K-nuarpam-
Mbl [OJTy4alOT B BUIE CEPUN BEPTUKAIbHBIX CEUEHUH WU IENAI0T B HUX
BbIpE3bl, VISl TOTO YTOOBI [MOKA3aTh BHYTPEHHEE CTpoeHUe OoKa.

MaciuTtabbl Mo pa3HbIM OCSIM 0JIOK-AMarpaMM MOTYT ObITb HEOAM-
HaKOBBbIMU, HaNIpUMeEp AJIs HAIJISIAHOTO U300paxeHus peibeda BepTH-
KIbHbIA MacluTab MpeyBeMYMBAIOT B JIBa-TPU pa3a OTHOCUTEIBHO
ropu3oHTa1bHOro. Pejibed cTaHOBUTCS 0oJiee BBINYKJIbIM, BCE HEPOB-
HOCTHM XOPOLLIO 3aMETHbI, OHAKO NPU 3TOM BO3HUKAIOT I10JISi HEBUIM-
MocTH (puc. 12.9).

Ecnu no omHoit M3 ocelt 3a1aTh LKAy BpEMEHHU, TO MOXHO MOCT-
POUTb Memaxpounyro 6aox-ouazpammy. OHa OTpa3UT U3MEHEHHUE COCTO-
SIHUS SIBJIEHUSI BO BpEMEHU, HalTpUMED X0 CPETHUX MECAYHBIX TEMIIE-
paTyp Ha nosepxHocTH. Ha puc. 12.10 nokaszana MeraxpoHHasi 06JI0K-
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CKOpOCTH BeTpa,B M/C
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40
32
24
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N . TluHuu pasHeix cropocTeR

seTpa (MaoTaxw), B mic

Puc. 12.10. MeTaxpoHHas 610k-aMarpamma. ITokasaHo pacnpeaeneHue cKopo-
cteit Berpa Han THXMM OKeaHOM Ha BbicoTax a0 16 kM (ock H) Baons 180°
B.I. (¢) B pa3Hbie ce30Hbl roga (7).
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JMarpaMma, XxapakTepu3yolllasi pacrnpenejieHue CKOpocTei BETpa Mo
BBICOTE B pa3Hble Ce30HbI roga Haa THXUM OKEaHOM BJlOJ1b MEpUAMAHA
180°. J1nsa ee mocTpOeHUs CHSATHI JaHHbIE C KAPT MSATHU BbICOTHBIX YPOB-
Heit (0, 4, 8, 12 u 16 KM Han ypoBHEM MOps) Wi YETbIPEX MECSLEB
(dpeBpanb, Mait, aBryct, Hosiopb). TakuM 00pa3oM, 3Ta MeTaxpoHHas
0/10K-IMarpaMMa CMHTE3UpyeT MH(pOopMaLMIO, MoJydeHHYIo ¢ 20 KapT.

Ins noctpoerus: 6J10K-quarpaMM NPUMEHSIOT rpacdOnoCTPOUTENN
JIU00 BBIBOIST TPEXMEPHBIE U300paXKeHUsl Ha 3KpaH KomnbioTepa. Crie-
LMaJIbHbIE aHUMALIMOHHbIE MIPOTrPaMMBbI MTO3BOJSIIOT BApbUPOBATh Mac-
witabbl Mo J1000MYy HamnpabjieHHI0, moadupars HauboJiee BbIFOAHbBIN
pakypc 0630pa U maxe BpallaTh OJJOK-AuMarpaMMbl Ha 3KpaHe, pa3ris-
IbIBasi KX C pa3HbIX CTOPOH.

K rpaduyeckuM npuemMaM OTHOCSTCS TaKXKe delicmeus ¢ noeepxHo-
cmamu, NMOKa3aHHBIMM Ha pa3HbIX KapTax: rpaduyeckoe ClOXEHMeE,
BbIYUTAHUE OJIHOM MOBEPXHOCTHU U3 APYroi, YMHOXEHHWE Ha YHUCJIO U Ip.
OTUM MOJB3YIOTCSA NMpH GaIaHCOBBIX pacyeTax, HalpuMep ST OLIEHKU
o0beMa CHECEHHOTO 3pO3Meil U MepeoTNOXEeHHOro MaTepuana, ornpe-
JIeJIEeHUs1 CYMMapHOTr'o KOJIMYECTBA OCAIKOB 32 HECKOJIbKO MECSILIEB U T.IT.

12.6. I'padpoaHaAINTHUECKHIE IIPUEMBI

lpachoaHanuTHUecKMe NPUEMbI aHanNM3a KapT — KAPTOMETPMS M
MmopdoMmeTpHua — npefHasHaueHs! A8 H3MEPEHUS U MCHUCNEHMUS NO
KapTam Mnokasartenei pasmepos, hOPMbl M CTPYKTYpbl 06BbEKTOB.
311 npremsbl Hanbonee obcTosaTenbHO paspaboTtaHsl B KapTorpadu-
4YECKOM MeTOofe MCCNepoBaHms.

MeToapl KapTOMETPUHU IMO3BOJIAIOT HEITOCPEACTBEHHO HU3MEPATH
CJICOYIOLIME ITIOKA3aTC/IN:

* reorpaduyecKre U MpsIMOYroJibHbIE KOOPAWHATHI;

¢ JUTUHBI MPSIMBIX U U3BWIMCTBIX JIUHUN, PACCTOSHUS;

¢ [UIOLLAJH;

+ 00BeEM;

¢ BEepTUKAJIbHBIE Y TOPU3OHTAIbHBIE YIJIbl U YIJIOBbIE BETUUUHBI.

KpoMe Toro, B paMmKax KapTOMETPUH UCCIIENYETCS TOYHOCTh U3MeE-
PEeHUH O KapTaM.

B ominyne ot KapToMeTpruu, MOpHOMETPUS 3aHUMAETCSI paCYETOM
rnokasaresneid (GpopMbl U CTPYKTYpbl 00bEKTOB. UHCIIO UX BEIMKO — OO
HECKOJIbBKMX COTeH — M He nopnaercsi o63opy. Haubonee ynorpebu-
TeJIbHBI CJIeAyIOLUMe IPYIIbl noka3areneit 1 KoabGHULIMEHTOB:
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¢ oyeptaHus (popma) 0OBLEKTOB;

¢ KPUBU3HA JIMHUA U NOBEPXHOCTEM;

¢ TOPM30OHTAILHOE pacyjieHEHUEe NTOBEPXHOCTEMH;

¢ BEPTHUKAIbHOE PACUIEHEHUE MTOBEPXHOCTEM;

¢ YKJIOHBI U TPAIUEHTHl NOBEPXHOCTEM;

¢ [UIOTHOCTb, KOHLEHTpALUsA OOBEKTOB;

¢ I'yCTOTa, PABHOMEPHOCTL CETEH;

¢ CJIOXXHOCTb, pa3ApoONeHHOCTh, OAHOPOAHOCTh/HEOAHOPOAHOCTD
KOHTYPOB.

Mopgpomempuueckue noxazameau BbIYUCISAIOTCS Ha OCHOBE KapTo-
METPUYECKUX JAHHBbIX M KakK MpaBU0 OTHOCHUTENbHbI. Hanpumep, ro-
PU30HTAJIBHOE PacWi€eHEHHE — 3TO OTHOLUEHHWE CYMMapHOH IJIMHBI
9PO3UOHHBIX POPM K eAMHULIE IJIOIANM, U3BUIMCTOCTh JIMHUK — OT-
HOLUEHMWE AJIMHbl KPUBOM K [JIMHE JIaBHOI orubaroliieii, ryioTHOCTb —
YUCJIO OOBEKTOB Ha eAMHUILY IUIOIAA1, pa3apo6leHHOCTh — OTHOLE-
HHME CPeIHEro pa3mepa KOHTYpa K ILIOIIAAU LieJIoro paitoHa u T.1. Yaiue
Bcero OepeTcsi OTHOLLUEHHWE MMEHHO K IUIOLIANM, MO3TOMY BOIPOC O
pa3Mepax y4yacTKOB, B Mpe/iesiax KOTOPbIX BEAYTCS BHIMMCICHMS TEX UIH
MHBIX [TOKa3areneil, oyeHb cyliecTBeH. OT 3TOro 3aBUCST TOYHOCTb pac-
4yeTa U perpe3eHTaTUBHOCTh MOP(OMETPUYECKHX TTOKa3aTeei.

B03MOXHBI TPY BapMaHTa pacyeTa:

* [10 peryJsipHOi reoOMEeTpUYECKH IPABUIIBHOI CeTKe KBaapaToB,
LLIECTUYTOJIbHUKOB, KPY>XKOB Y T.II. — 3TOT CIIOCO0 ynoOeH TeM,
4TO TUIOLUAOU SY€eK PaBHOBEJUKHU;

* [0 €CTECTBEHHBIM apeajiaM (NPUPOINHBIM paifoHaM, JaHAliacd-
TaM, BOOOCOOpHbBIM OacceitHaM);

* 10 KJIIOYEBBIM Y4YaCTKaM.

B uTore Ha OCHOBE BBIYMCJIEHHBIX MOKa3aTeNel COCTaB/ISIIOT MOD-
dbomeTpryeckue KapTbl. MHOrMe M3 HUX ILIMPOKO U3BECTHBI U BXOIST B
COCTaB aTJIaCOB, HarpuMep MOp(OMETPUUYECKHUE KapThl penbeda, 1oT-
HOCTHM HaceJIEHHs, TYCTOTbl JOPOXHOI CeTH U Op. DTU KapThl BbINOJ-
HSIOTCSI B BUIE U30JMHENHHBIX (TOYHEE, MCEeBIOM30JIMHENHbIX) MOJei
1160 B GopMe KapTorpaMM I10 PacYETHBIM siU€iiKaM WM apeayaM.

TouHble KapToOMeTpUyecKre U MOpdOoMeTpuueckre omnpeneeHus
JIOBOJIbHO TPYIOEMKH M HEBO3MOXHBI 6€3 MCI0/Ib30BaHUS CIIELUaIb-
HBIX MHCTPYMEHTOB (LMpPKYyJeid-u3MepuTesei, MIaHUMETPOB U Ip.),
OHM TpeOYIOT CKpYMYJEe3HOIo yyeTa BO3HMKAIOLIMX MOTpPeLlHOCTEH,
KOTOpbI€ 3aBUCAT OT TOYHOCTH CaMHX KapT, MHCTPYMEHTOB, OLIMOOK
U3MepeHui, nepopmauuy Oymaru, Ha KOTOpOH HaneyaTaHa KapTa, U
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MHororo apyroro. Bce 3to monroe
BpeMsl 3aTPYAHSUIO LLIMPOKOE MpH-
MeHeHHe rpadoaHaATUTUYECKUX NPU-
€MOB B IOBCeIHEBHO npakTuke. Cu-
Tyauuss U3MEHWIACh C pa3BUTHEM
KOMIBIOTEPHBIX TEXHOJOTHI U
BHEPEHWEM CTaTUCTUYECKHUX MOMI-
XONOB.

SIpkuil mpuMep B 3TOM OTHO-
WIEHUU — U3MEpEeHHE AUH U3BHU-
JIUCTBIX JIMHUH (pek, rpaHul, 6e-
PETOBBIX IMHUMI U 1Ip.), BCeraa cuu-
TaBll€ECsI OYEHb TPYHOEMKOM
npoleaypoii. B xnaccuueckoiu kap-
TOMETpUM [UIsi 3TOrO0 BCeraa uc-
MOJIb30BAIM UUPKYIb-U3MEPUTENb
C MaJIbIM pacTBOpPOM uri (k=2 —

Puc. 12.11. U3mepeHue IMH U3-

4 MM), C TIOMOLIBIO KOTOPOTO MpPO- BMJIMCTBIX JMHUH C MOMO-
MEpSIOT U3BUJIMCTYIO JUHUIO L Ha LUbIO LIUPKYJISA-U3MEPHUTENS] C
KapTe, KaK MoKa3aHo Ha puc. 12.11. MaJibIM pacTBOPOM MIJL.

Torna L = kn, roe n — 4ucio OT-

JIoXeHUM (waroB) uupkyns. Jler- .

KO TOHATh, YTO BMECTO JIMHBI M3BWIMCTON JIMHUM B 3TOM ClIy4yae
noJjiyyaeTcsl JJIMHA JIOMaHOM, COCTOsILIEd U3 XOpH, CTACMBAIOLIUX OT-
pe3ku KpuBoit. [TloaTomy nonyyaemas JiMHa Bceraa Kopoye JTHHbI U3-
MepseMOIt U3BUJIMCTOMN JIMHUM.

B KapTOMeTpHH CYLIECTBYIOT JECATKH IMIIMPHUYECKUX CIIOCOOOB BBE-
JEHUS MOMPABOK ¥ Pa3HOIo poja penyKLMit U1sl KOPPEKLIUK pe3y/bTa-
Ta. Bce OHU 10BONIBHO IPOMO3AKK M B UTOTE JAIOT OTHOCUTEJILHYIO T0-
rpelHocTh nopsiaka 3—5%. Jeno ele 605ee OCIOXHAETCH, ECJIM U3ME-
psieTCS He OfHAa, a COBOKYITHOCTb M3BWIMCTBIX JIMHMUII B Npeaenax
HEKOTOPOro y4yacTKa, HarpuMep CyMMapHasi JJIMHA PyCcesl peK B HEKO-
TOPOM BOJOCOOPHOM GacceiiHe.

HHoit noaxon npeanaraet eepoamuocmuan Kapmomempusn. Ee me-
TOABI MMO3BOJISIIOT 3HAYUTEIBHO YIPOCTUTHL MAacCOBble U3MEPEHHUS IT0
KapTaM 3a CYeT HEKOTOPOro CHIXXEHUSI TOYHOCTH. B yacTHoCTH, npen-
JlaraeTcst UCIoJib30BaTh METOA U3BECTHOTO (PPaHILY3CKOIO €CTECTBOUC-
nbitatesist XVIII B. XK. brogdonHa. Ha namepsieMslii yyacTok HaknanbiBa-
eTCs majieTKa NapauieNbHbIX JUHUM WM KBaApaTOB CO CTOPOHO#M d,
110C/1e Yero NnoaCYMUTHIBAETCS YMCIO NEpeceYeHuil m TMHUN MaJleTKH C
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Puc. 12.12. Onpenenenne cyMMapHO#M AJJIMHbBI U3BUIMCTBIX JIMHUH C TOMOLLbIO
BEPOSITHOCTHO KBaapaTHOM naneTtku. [TokazaHbl pa3Hble MOJOXEHUS Ma-
JIETKU MPHU YETHIPEXKPATHBIX U3MEPEHHUSIX.

M3BWIKMCTBIMU TMHUSAMU (puc. 12.12). Torna cyMMapHasi IinHa U3BWIK-
CTBIX JIUHU# X/ BBIYUCIIAETCS HAa OCHOBE IOCTATOYHO MPOCTOI BEPOST-
HOCTHOM 3aBUCUMOCTH:

XIl=025rmd.

SIcHO, YTO COCYUTAThL YUCJIO MEepeceyeHU 3HAYUTENbHO MPOIE U
ObicTpee, YeM «IIPOWTH» BCE MU3BWJIMUCTbIE JIMHUM LIUPKYJIEeM-U3MEpH-
TesieM. OMBIT MOKA3bIBAET, YTO OTHOCUTEbHBIE ITOrPELLIHOCTH [TPH 3TOM
B CPEIHEM COCTaBJSIOT 5% M NMIlLb B PEAKUX ciy4asx nocturator 10%,
4YTO BIIOJIHE YIOBJIETBOPSIET TPeOOBAHUAM MHOTMX reorpapuyeckux,
reoJIOrMYeCKMX, IKOJOrMYECKUX 3a1ay. TOYHOCTh pe3yIbTaTOB MOXHO
TIOBBICUTb 332 CYET MHOTOKPATHbIX H3MepeHHU . B KOMITbIOTEPHBIX TEXHO-
JIOTHSIX MaJeTKU MapaulebHbIX TUHUA WIM KBaApaTOB 3aMEHSAIOT M0-
CTPOYHBIM CKAaHUPOBAHUEM U300paxeHUs U QuUKcaluei yuciaa ne-
peCeYEeHHU! U3BUIIUCTBIX JTMHUM C IMHUAMM CKAHUPOBAHMS.
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Puc. 12.13. K onpenenenunio o6beMOB. YYacTOK U30JUHEHHOM KapThl, pa3ae-
JIEHHOI Ha KBagpaThl, M GJOK-AMarpaMMma TOro Xe yyacTka.

ITono6GHbIe BEpOSITHOCTHBIE CITOCOOBI, UCKITIOYAIOUIME TPYAOEMKUE
HENOCpeACTBEHHbIE U3MEPEHUSI 110 KapTaM, pa3paboTaHbl U IS OIpe-
NleIeHUs TUIoLafieit U1 00bEMOB, a 3TO CYLUECTBEHHO YIPOLLAET BbIYMC-
JIeHMe MHOTMX MOpPdOMETpHUUYECKHUX [TOKa3aTeieil paculeHeHus, rycTo-
Thl, TUIOTHOCTU 00beKTOB U T.1. Ha puc. 12.13 u3o6paxeH y4acTok Kap-
Thl C U3OJUHUAMHU U OJOK-aAMarpaMma Toro xe yyactka. O0beM
OMOK-IMarpaMMbl NMPEACTABICH KaK 00beM /1-TO YHUCJIa KOCOYCEeYEHHbIX
Npu3M ¢ ocHoBaHMeM a’. CpellHUEe BBICOTHI Z, BBIYMCIISIIOT 11O KapTe B
LIEHTpE KBaApaTOB C MOMOLIbIO MHTEPIOSLMU MeXAY WU30JUHUAMU.
O61beM Bcero Tena oripeaensieTcs mno bopmyJe

n
V=dz+a’s,+..+ta'z,=a> ¥ I ..
j=1Y

BeposITHOCTHBIE MOAXOAbI X KOMITBIOTEPHbIE TEXHOJOTMH TONHOC-
ThIO M3MEHM/IN OGJIMK COBPEMEHHOI KapTOMeTpuu U MopdOMeTpuu,
CIeNaB MX AOCTYMHBIMM LUIMPOKOMY KDYIY CMELIMAIMCTOB.

OnHa U3 XapaKTepHbIX YepT MOPYOMETPUU — MHOXECTBEHHOCTD
nokasateneit. CyLuecTBYIOT, HAPUMeED, JECATKU CIIOCOGOB XapaKTepu-
ctuky Gopm (M1aHOBBIX OYEpPTaHUIt) OGBEKTOB, MTOKAa3aHHBIX Ha Kap-
Tax. Yale BCcero nbiTaloTCs annpoKCMMUPOBATh KOHTYPbI apeajloB Ha



224 Ihasa XII. Memodwst ucnoavsosanus kapm @

KapTe KaKUMU-TUOO reoMeTpuuyecKuMu (UrypamMu: HemnpaBMIbHbIMU
MHOTOYTOJIbHUKAMU, 3JITMNCAaMU, OKPYXHOCTSIMM U T.M., @ 3aTeM Ha-
XOOSIT MX YMUC/IOBble MapaMeTpbl. HanmpuMep, BBIUUCASIIOT pa3jiMyHble
COOTHOLUEHHUS MEXIY CyMMaMM CTOPOH MHOTOYrOJIbHUKOB WU GepyT
OTHOLIEHUE PaJMyCOB OKPYXHOCTEl — BMHUCAHHOW B KOHTYp U ONU-
caHHoi BOKpyr Hero. Haubonee ynorpebuTenbHbIM, XOTS AajlieKO HE
€AMHCTBEHHbIM, MoKa3areseM (GOpMbl CIYXUT KOIDGUUMEHT f, Npo-
NMOPLMOHANILHBIA OTHOLIEHHUIO KBajipaTa nepumerpa o0bekTa s K ero
nnowaou P:

1
Beenenue B popmyny koapduuneHrta in MO3BOJISIET COMOCTaBUTD

dbopMy n3yyaemoro o6beKTa C KPyrom, rokasaresib ¢OpMbl KOTOPOTO
paBeH eaMHMLe. ISt MPOCTbIX reOMETPUYECKUX (UTyp MokKaszatenb f
NPUHUMAET ClleAyloliue 3HaYeHUs:

Kpyr — 1,00
LLIECTUYTOJIBHUK — 1,10
KBaJpar — 1,27
MOJIOBMHA Kpyra — 1,34

PaBHOCTOPOHHMI TpeyronbHUK — 1,65.

Takum obpa3oM, 3HayeHUe Nokasatenst f TeM Bbille, YeM GoJiblie
YKJIOHEHUE paccMaTpuBaeMoit GUrypsl oT GOpMbl Kpyra. DTUM MOJIb3Y-
I0TCSl IS OLeHKU (hopM JaHAwaTHBIX, MOYBEHHbIX, 300reorpadu-
YeCKHUX U JPYTUX apeaioB, KpaTepOB U MHbIX TEKTOHUYECKUX CTPYKTYD,
OCTPOBOB H T.II.

Ilpn olieHKe KpuGU3HbL U3GUAUCMBIX AUHUL TAKXKE WCIONb3YeTCs
MHOXECTBO nokasateieif. U3BHIMCTOCTDb pyc/ia HEMOX0Xa Ha U3pe3aH-
HOCTb MOPCKOTO NoGepexXbsi WK Ha 3aMKHYThI KOHTYp 03€pa, Heco-
nocTtaBMMa M3BUJIMCTOCTh TOPU3OHTAJIEN M rpaHML] OYBEHHBIX apea-
JIOB U T.1. B MophoMeTpuu NpUMEHSIOT pasHblé rnokasaresnu (puc. 12.14):

OTHOCHUTENbHAsA U3BWIUCTOCTb o0 = //s, rne | — NJIKHA JIUHUU CO
BCEMM M3BMIMHAMW, § — JUIMHA JIaBHOM orubaiolleii;
M3BWIUCTOCTb OOLLUMX o4yepTaHHuit B = s/d, rae d — AiMHa 3aMbl-
KalolleH;

o011as U3BUIUCTOCT ¥ = ofy = I/d;

4yacToTa M3BUJIMH & = //n, rae n — 4YUC/IO U3BUJIUH Ha OTPE3KeE.
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CoBpeMeHHass MaTeMaTHKa Ipe-
Jlara€t mjas OUEeHKU HM3IBHUIIUCTOCTHU
JIMHUHA MUCNOb30BaTh MPeACTaBAeHUS
0 @paxmaanax. B ocHoBe ppakTabHOK
reOMETPHUHU JIEXUT TIpeACTaBleHUe 06
MepapxXuYeckoM CaMoIoaoOUu 0obeK-
TOB. MHaye roBopsi, U3BWIKCTHIE JIK-
HUU MOXHO JIENIUTh Ha YYaCTKH, KaX-
IbIA U3 KOTOpbIX MoaobeH Bcei JIu-
HuM (puc. 12.15). Ins onpeaeneHus
(bpaxranbHOit pazMepHOCTH D NuHe -
HOro 00beKTa He0OX0AMMO UBMEPUTH
ero winHy K ¢ marom ¢. Torna

D= lim|1 - &K
-0 log, ¢

nput > 0.

®paxkranbHas pa3MEPHOCTb, KO-
TOpast Wit reorpacduyecKux 00beKTOB
SIBJISIETCS HELENbIM YMCJIOM, MOXET
XapaKTepU30BaTh CTENMEHb U3BUIUCTO-
ctu ux. Hanpumep, pasmepHocTb Ge-
PEroBoii IMHUM MOXeET ObITh paBHa 1,3
WK 1,4 ¥ T.M., IPU 3TOM CYyLLIECTBEH-
HO, YTO nokasarenb D He 3aBUCUT OT
macwTaba KapThbl.

Yacro ynorpebnseMbiM Mopdo-
METPUYECKUM ITOKA3ATENIEM SIBJISIETCS
naomuocms 066exmoe (), T.€. UX YUC-
JIO n Ha eAMHULY IJIOLIAAN KapThl P

[Tpu aHanuse no Kapte penbeda
M IPYTUX TIOBEPXHOCTEH LUMPOKO MPHU-
MEHSIIOT MT0Ka3aTeJIU FOPU30OHTAIbHO-
ro, BEPTUKAJILHOIO pacWieHEHUS U
YKJIOHa (rpagueHTa) MOBEPXHOCTH.

TIopuzonmanvnoe pacusenenue H
XapaKTepU3yeTcss CyMMapHO UTMHOM

15 - 4886

Pnc. 12.14. K onpeaenenuio no-
KasaTesieil U3BMWINCTOCTH He-
3aMKHYTbIX (g) U 3aMKHYTbIX
(6) nAMHMIA.
| — u3BMNMCTasA NUHUA; § —

TUIaBHas orubaroluasi; d — 3aMbl-
Kaloluas JUHUSA.

-

Puc. 12.15. Camonono6Hbie 06beK-
Tbl, oOnajawlme ppakraib-
HOM pa3MepHOCTHIO.
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pac4ICHAKLNX JUHUHA 1, HanmpuMep TaJlbBEros, NMpUXoaAlIMXCs HA €0U-
HULY miowanu P:

2
P

NpUYeM AJis onpeesieHust 3HaueHUs: X/ yno6HO BOCMOJIb30BaThCsl Me-
TonoM broddona (cM. c. 222). Torna

0,25 Tund
H= "=
P
Bepmuxkaavnoe pacuaenenue A onpenensior Kak pasHOCTb MaKCH-
MaJlbHOM U MUHUMAaJIbHOU BBICOT Z B MpeAeiaxX Kakoro-aubo yyacrka,
HarnpuMep B peyHOM OacceiiHe:

Azzmax_zmin‘

Cpednuil yxaon nogepxuocmu i, NPENCTaBIEHHON Ha KapTe B M30-
JIVHUSIX, BBIYUCIISIOT N0 dhopmyre

. AzXs

L, =180, = —p
rae Az — BbICOTa cevyeHMs penbeda, Ls — CyMMapHas JUIMHA KU30JU-
HUI B mipenenax yyactka P. Ecnu xe ans onpeaeneHust Is BOCIOJbB30-
Batbcsi MeTonoM BroddoHa, To pacyeT 3HAYUTENBLHO YIPOLIAETCs

_0,25tmdA z
P

lp = tgoccp

[lepBoHaYyabHO KapTOMETPHUSI U MOPHOMETPHUS Pa3BUBATIUCH MIPU-
MEHUTEJIBHO K aHAIU3Y penbeda o Tonorpaguyeckum KapraM (Mop-
dbomeTpus penbeda — 0AMH U3 OCHOBHBIX pa3nesoB reoMopdoaorum),
HO MOTOM MX CTAIW IIMPOKO UCIOJb30BaTh B TeO0JOrUH, MJIAHETOJIO-
MM, naHawadToBeNeHMH, OKEAHOJOIMH, IKOHOMUYECKO! reorpaduu
¥ reorpaduu HacejeHus, 3Konoruu. Tak cpopmupoBanock ocoboe Ha-
npaBjieHUe — memamuyeckas mophomempusn. B 0600111ecHHOM BUIE pa3-
neabl M1 0ObEKThbl MCCIEIOBAHUST TEMAaTUYECKOIT MOPHOMETPUH Mpen-
cTaBjieHbl B Tabn. 12.1.
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Tabauya 12.1

Pa3znenst u 00beKThI TeMaTHYECKOH MOpdOMeTPHH

Pazdenvt memamuueckou

OcHosiivle 06sekmbl UCcAe008aHUA

Mmopdomempuu
F'eoMmopdonornyeckas ®opmbl penbeda cyliM U MOPCKOTO AHa, najeo-
MopdomeTpus penbed, MOpDOCTPYKTYPhl, HEOTEKTOHUYECKUE

CTPYKTYDBI

CTpyKTypHasi MOpdomeT-
pusi

Teonoro-cTpyKTypHble NMOBEPXHOCTH, Pa3liOMbI,
JINHEAMEHTBI, KOJIbLIEBbIE CTPYKTYPbI

Teodusunyeckas Mopdo-
MeTpus

Teodusnyeckne nons, UX KOMIOHEHTBI, HOP-
MaJibHble ¥ aHOMaJIbHble COCTABJISIONINE

MopdomeTpus miaHer u
HeOeCHBIX Tell

IInaHerapHble CTPYKTYphl, penbed MnaHer, Ju-
HEeaMeHThI, KpaTepbl

Tunponoruueckass Mopdo-
MeTpus (Cylm)

CrtpykTypa ruapocety, dopMma, pasmep ruaporpa-
duueckux o6bEKTOB, penbed pycna pek

Mopdomerpust Mopeit 1
OKeaHOB

®opma, pazMep aKkBaTOpHil, CTPYKTYpa BOXHbBIX
Macc, pacnpenefieHue GU3MKO-XUMUYECKUX Ta-
paMeTpoB BoA, OMONOrMYECKUX pecypcoB, pa3me-
Pbl 3arpsi3HEHUI

Janawadromerpus

CrpykTtypa naHawadTHOI 06010Yku, KoHbHTY-
pauusi U pacnpefeneHue gaHaabTos

[Menometpus (Mopdo-
METPUS MOYB)

CTpyKTypa NMo4BEHHOrO MOKpoBa, ¢hopMa M pac-
npeesieHUe NOYBEHHBIX apeasioB, NIOYBEHHO-TEO0-
XMMHYECKME aHOMAIUM, 3PO3Usl NOYB

MopcthomeTpusi pacTuTeb-
HOTO MOKpOBa

CTpyKTypa pacTUTeJbHOro MokKposa, dopma u
pa3Mephl apeajioB paCTUTEIbHOCTH, 06beM OMO-
Macchl

Jkonoro-reorpaduyeckas
MopdomeTpus

McTtoyHuKM HeGnaronpuaTHBIX BO3NEICTBMII Ha
cpelly, IPUPOAHbIE MU AHTPONOreHHble (HaKTOPhl
3arpsi3HEHUs], CTPYKTypa apeajoB 3arpsi3HEHMs,
TYyTY MUTPALMM U MOTOKM 3arpsi3HEHHUs

Meauko-reorpaduyeckas
MopdoMeTpus

CrpykTtypa u popMa apeanoB 3a6ojieBaHU, oya-
T'¥ AMUIEMHH, TIYTH UX MepeMellieHus

CounanbHO-3KOHOMM-
yeckasi MopcdoMeTpus

CTpykTypa pacceneHus, pa3MellleHue OOBEKTOB
MPOMBILLIJIEHHOCTH U CEbCKOrO X0311CTBa, KOH-
dburypauus TpaHCMOPTHBIX CETeM, CeTei obCny-
XWBaHUA U Ap.
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Pa3HooOpa3ue 00beKTOB, M300paKEHHbIX HA TEMAaTUYCCKUX Kap-
Tax, BENET K onpeaeseHHON auddepeHunaumy npueMoB 1 nokasare-
neit. Tak, B reoMopdoioruu, reoioruu, reousmnke npuxonauTcsi UMeTh
IeJI0 TJIaBHbIM 00pa3oM C MOBEPXHOCTSIMHU UM TelaMHu, U3o0bpaxaeMmbi-
MU Ha U30JMHENHbIX KapTaX. JlanawagTHas, noyBeHHas, reoboTaHU-
yeckasi MopoMeTpHs yallie BCEro OMEPUPYET C apeajiaMM U KauyeCTBEH -
HBIM OHOM, a COLIMATIbHO-3KOHOMUYECKast MOPHOMETPUST — IIPEUMY-
LIECTBEHHO C MYHKTaMU U CETSIMH.

12.7. IIpueMBl MaTEMaTUKO-KapTOrpadpuuecKkoro
MOJEIMPOBAHNA

®opMmann3oBaHHOe KapTorpadguyeckoe N300paxeHHe XOPOLLO ITPU-
Croco6IeHO /11 MaTeMaTUYeCKOro aHanu3a. Kak ynoMuHaioch Bhllle,
KaXJIOl TOYKE KapThl C KOOPAWHATAMU X U y IOCTaBJEHO B COOTBET-
CTBUE NULIb OJHO 3HAY€HHE KapTorpahupyeMoro napamMmerpa I, 4TO
MO3BOJISIET MPEACTaBUTh M300paXeHHe NAaHHOTO SBJIEHUS KaK (pyHK-
umio z = F(x,y). B npyrux cayyasx kaprorpadpuyeckoe u3odopaxeHue
yAOOHO NPENCTaBUTh KaK I0Jie CIyYalHbIX BETMYMH U BOCII0/b30BaTh-
Csl IS1 €TO aHAIM3a BEPOSITHOCTHO-CTaTUCTUYECKUMU METONAMHU.

B mpuHuMIE MOYTH BCE pa3feibl MAaTEMAaTUKU MPUMEHUMBI ANt
00paboTKM W aHaiM3a Kaprorpaguyeckoro uzodpaxeHus. [Ipobiema
JIMIIb B TOM, YTOObI TOYHO MoaobpaTh MaTeMaTUYECKYI0 MONEJb W,
TJIaBHOE, 1aThb HaJleXXKHOE COMIEPXKaTeIbHOe UCTOJIKOBAHKE pe3yJibTaTaM
MonenupoBaHusi. JIocTaTOYHO MPOYHO B KaprorpaduyecKUit aHanu3
BOLIUTM HEKOTOPbIE pa3felibl YMCIEHHOro aHajli3a, MHOTOMEPHOM cTa-
TUCTUKHU, TEOPUM BEPOSITHOCTEN ¥ TeOpUH MHGPOPMALMHK.

Annpoxcumayuu. Tlon annpokcuMalMsIMU B MaTeMaTUKE MOHUMAIOT
3aMeHY (MpUOIDKEHHE) CIIOXHDBIX UM HEU3BECTHBIX OYHKLUMI APYTUMM,
6osee MpOCThIMU (PYHKLIMSIMU, CBOMCTBA KOTOPBIX U3BECTHBI. JIt00Y10 CltoX-
HYIO TTOBEPXHOCT (110J1e), U300pakeHHYIO Ha U30JIMHENHON KapTe, MOXHO
arnnpoKCUMMPOBATh, T.€. MPUOIMXEHHO NPEACTaBUThH B BUAEC

1=fx ) te,

rae f(x, y) — HeKas annpoKcUMHUpylowas GyHKIUs, € — OCTaTOK, He
noAjamluMiica annpokcumauuu. GyHKIuIo f (x, y) MOXHO nanee pas-
JIOXWTb B PAM, NMpPeICTaBUB ypaBHEHME IIOBEPXHOCTH B BUIE

2=£06) Ay .t (x ) TE,
rae f(x, y) — KOMIIOHEHTbI Pa3JIOXEHUs, KOTOpble MPENCTOUT OTpese-
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autb. B ob1LueM cayyae Aisi 3TOrO ¢ anNpoOKCUMUPYEMO KapThl CHUMAIOT
psil 3HAYEHUI Z, MOCNIE YEro COCTaBIAIOT CUCTEMY YpaBHEHHI, peluiae-
MbIX COBMECTHO [0 C0cO0Yy HaMMEHbLIMWX KBAAPaTOB, T.€. TaK, YTOOLI

EEiZ =Z [F(x,"y,') —f(x," y,')]2 = min.

CyLuecTBYIOT pa3Hble CITOCOOBI anMpPOKCUMALUHU. DTO OObIYHbIE AJI-
redpanyecKre MHOTOYJIEHbI, OPTOrOHAbHbIE MHOrOWIeHb! Yebbilena
n JlexxaHapa, KOTOpble ONpeneaeHHbIM 00pa3oM YNpOUIAIOT BblYKCIIE-
HUs, crmaiH-GQyHKUMKM U Ap. He ocTtaHaBinBasch Ha OCOOEHHOCTAX
MaTeMaTMYeCKOro arrnapara, OTMETUM, YTO BO BCEX CHyyasix 3ajaya
CBOIMTCS K TOMY, YTOOBI allMpOKCUMUPYIOLLlee YPaBHEHUE HAUTYYILIUM
006pa3oM OMUCHIBATIO UCXOQHYIO MMOBEPXHOCTb, @ CyMMa KBagpaTOB OT-
KJIIOHEHMH X € Obu1a 661 MUHMMaJIbHA.

Ha puc. 12.16 nokaszaHo nocnexoBaTebHOE YIyYllleHUE anmpoK-
CUMalUi Ha MpUMEpPe HECTOXHBIX MOBEPXHOCTEH. ANMPOKCUMALIUSI
1-ro nopsinka (JiMHEeHOe ypaBHEHME) JAET MJIOCKOCTh, OTPAXAIOLLYIO
TONbLKO OOLIMIA YKJIOH MOBEPXHOCTH, 3TO OYEHb rpyboe, CIAMILKOM
obuee npuonamxeHue. [loBepXxHOCTh 2-T0 Nopsiaka yxxe 00Jblile MOX0-
Xa Ha MCXOAHYIO MOJieb, a annpoKcUMalus 3-ro rnopsuka (Kyouuyec-
KOe ypaBHEHME) JaeT JOCTAaTOYHO Xopollee NMPUONIMXKEHUE K UCXOM-
HOU TOBEPXHOCTHU.

TpuroHomerpunyeckue GyHKUMU NO3BOJISIOT ONMCHIBATH CIOXHBIE,
CUJIBHO pacwieHEeHHble MOBEPXHOCTH, a cpepuyeckue GyHKLMU NpU-
MEHSIIOT, €CJIM MPY BHIYUCTIEHUSX HEJb3s NpeHeOpeYb KPUBU3HOM 3eM-
HOM MOBEPXHOCTH. ATNMPOKCUMALIUS C TOMOLLBIO ABOAHbIX psinoB Dy-
pbe, npeacTaBieHHas Ha puc 12.17, WIIIOCTPUpPYET MOCTENEeHHOE yC-
JIOXXHEHME TIOBEPXHOCTHU 3a cyeT N00aBJIeHUs NIBYyXMEPHbBIX CHHYCOUI C
pasHbIMU dazaMu U aMmIuiMuTyaamu. KoMITbloTepHOE MoAe/IMpOBaHUE
MO3BOJISIET BLIMOJHATb MOAOOHBIE aNMPOKCUMALIMU ISl TOBEPXHOCTEH
1000 CJIOXXHOCTHU, BBIYMCJISIS YpaBHEHUSI BBICOKOTO IOpPsAKa, COIep-
Xalue Mopoil HECKOJIbKO NECSATKOB YJIEHOB Pa3yiOXEHMUS.

B uccnenoBarebCKoil NpakTUKe aPOKCUMAUMK UCTIONB3YIOT 1St
AHAJIUTUYECKOrO OMMCAHMUS MOBEPXHOCTEH (moseit), u3obpaxeHHBbIX
Ha KapTax, Y BBIMOJIHEHUS C HUMM Pa3lIMYHBIX OEHUCTBUI: CYMMUPO-
BaHMS, BbIYUTAHUS, UHTErpUpOBaHUd U AuUddepeHLMpoBaHUA, JUIs
noacuera oObeMOB TeJl, OTPAaHUYEHHBIX 3ITUMU NMOBEPXHOCTIMHU, U pe-
LIEHUSI MHOXeCTBa Apyrux 3agay. OQHO U3 HanpaBJeHU UCMOJIb30Ba-
HUST amnMpOKCUMaLIUii — pa3/ioXeHHe TMOBEPXHOCTEl Ha COCTaBIIAO-
1€, YTO MO3BOJSIET BHIACAATh U aHAIU3UPOBATh HOPMaJIbHbIE U aHO-
ManbHble (AKTOPBl Pa3BUTHUS M MPOCTPAHCTBEHHOrO pa3MelleHUs
sABiaeHul (cMm. pasn. 13.2).
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Puc. 12.16. AnnpokcMMauuK NMOBEPXHOCTEI:

a — GIOK-auarpamMMa UCXOHOM MOBEPXHOCTH; 6, 6, 2 — BJIOK-AMarpaMMbl anmnpok-
CMMMPYIOLLMX MOBEPXHOCTEH COOTBETCTBEHHO |, 2 U 3-ro NopsiaKos.
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Puc. 12.17. CxemMa TpUroHOMeTpUYECKOM anMpoKCUMALIMK MOBEPXHOCTH C MO-
MOLUBIO MOC/IEHOBATEbHOrO HAIOXCHHUS ABYXMEDHBIX CHMHYCOMIAIbHBIX
BoJiH (o Ix. d3Bucy).

Ilpuemovt mamemamuvecrkoli cmamucmuxy. 3ta rpynna rnpMeMoB Mare -
MaTUKO-KapTorpahM4yeckoro MoAeNMpOBaHus MpefHa3HayeHa Ui U3y-
YeHUs M0 KapTaM MPOCTPAHCTBEHHbIX W BPEMEHHbIX CTATUCTUMYECKUX
COBOKYTTHOCTEl M 00pa3yeMbIX UMM CTATUCTUUYECKUX [TOBEPXHOCTEIA.
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T
’d

155
160
1654
1704
185+
1954
200
2054
2104+

Puc. 12.18. ®parment KapThl penbeda (a) ¢ CETKON TOYEK PEryisipHOi Bbi-
60pKH (BBIXOJBI CETKM OTMEYEHbI Ha paMKe), TMCTOrpaMMa M KpHBasi pac-
npeaeneHust BoICOT (6): @ — YacCTOCThb, A — BBICOTHI pesibeda.

CTaTUCTHYECKHil aHATM3 KapTorpadu4ecKoro M3obpaxeHus Mpe-
ClieflyeT IJIaBHbIM 0Opa3oM TP LIEJIH:

¢ M3yYyeHHEe XapaKTEPUCTUK U MYHKLUMI pacripefeneHus ABIEHUS;

* U3yyeHHe HOPMBbI U TECHOTHI CBA3EH MeEXIY SBICHUSIMH,

¢ OLIEHKA CTEMEHU BIUSHHUSA OTAENbHBIX (PaKTOPOB Ha U3y4yaeMoe
sIBJIEHUE U BbIAENIEHHE BeLyIIMX (GaKTOpPOB.

B OCHOBY BCSIKOrO CTaTUCTHYECKOTO MCC/IEAOBAHUS KIANETCS 6bl-
6opxa, T.€. HEKOTOPOE MOAMHOXECTBO ONHOPOAHBIX BEIMYMH d,, CHSI-
TBIX C KapThl 1O pEryJsipHON CEeTKe TOYeK (CHcTeMaTHyecKasi BblOOp-
Ka), B CIy4ailHO pacIlOJIOXEHHbIX TOYKax (ciy4yaiiHass BbiOOpKa), Ha
KJIIOYEBBIX y4acTKax (K1roueBasi BHIOOpKa) WM MO pailoHaM (pailoHU-
poBaHHas BbIOOpKa).

Bb10OpOYHBIE NaHHBbIE IPYNNUPYIOT M0 WHTEPBAJaM, COCTAaBJISIOT
rMcTorpamMmsl pacripeaeneHus (puc. 12.18) u 3areM BbHIYMCISIIOT pa3-
JINYHbIE crmamucmuku — KOJMNYECTBEHHbIE MOKa3aTeNlu, XapaKTepuay-
IOLIMe MPOCTPAHCTBEHHOE pacnpeaesieHue u3yyaeMoro sineHusi. Hau-
Oonee ymorpebuTeNbHbIE MOKA3aTeNIM — cpelHee apu(pMeTUYECKOe,
cpeaHee B3BellIEHHOe apubMeTHYECKOE, CpelHee KBapaTH4ecKoe, IUC-
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Puc. 12.19. KapThl aBieHMi U 101 KOPPENSALIMN.

A — Kapra ucnapeHusi ¢ cywu (Mm/roa) mna teppuropun Pecny6nuku Komu;
B — kapta cpenHeit ronoBoit Temnepatypbl Bodayxa ("C) wis TOM Xe TeppUTOpPHUHU.

nepcusi, Bapuauus u Ap. Kpome Toro, ¢ nmomMouibio CrielidalbHbIX M0-
Kazaresei (KpUTepreB COrJlacusl) MOXHO OLIEHUTb COOTBETCTBUE NaH-
HOTO KOHKPETHOIO pacrnpeleeHust TOMY WIM UHOMY TEOPETHYECKOMY
3aKOHY pacnpeneneHusi. HanpuMep, yCTaHOBUTD, COTJlacyeTcs U 3M-
MUpUYecKoe pacripenesieHue BhICOT pesibeda ¢ KpUBOil HOPMaJIbHOTO
pacrpefesieHusI, KaK 3TO BUAHO Ha puc. 12.18, wiu noauynHsAeTcs Ka-
KO-TO MHOM PYHKLIMU.

Jpyrasi TUMMYHas MCCENOBaTe/bCKas 3aaya — OLIEHKA B3aMMO-
CBSI3U MEXIY SIBJIEHUSMH — peLIaeTCsl C MOMOIiIbIO XOpOllo pa3pado-
TAHHOTIO B MaTeMaTH4YeCKOM CTaTUCTUKE anrapara meopuu KoppeAsuuu.
[ns 3T0ro He0OXOAUMO UMETb BbIOOPKH MO CPaBHUBAEMbIM SIBJIEHM-
sIM, MOKa3aHHBIM Ha KapTax pa3Hoil TeMaTMKU (Hampumep, A u B).
3HayeHusd a, u b, 6epyT B OHUX U TEX XK€ i-X TOYKAX, T.€. CTPOro CKOOp-
OMHUPOBaHO, M 3aTeM CTPOAT rpaduk nous Koppensiuuu (puc. 12.19).

Ecnu none Koppeasuny MOXET ObITh anlpOKCUMHUPOBAHO MIPAMON,
KOTOpasi Ha3bIBaeTCs JIMHUEH pErpeccuu, TO MPUCTYNAIOT K BbIYUCIIE-
HUIO Ko3ppuuuenma napnoii koppeasyuu r. Ero 4vciioBble 3HaYeHHUd
3aKJitoyeHsl B uHTepBane +1 > r > —1. [Ipu r paBHoM +1 uau —1
cyuiecTByeT GyHKUMOHa/lIbHasg MpsMas HiaM obpaTHas cBsaA3b. Ecnu
r 61130K K 0, TO CBSA3b MEXAY ABJICHUSIMHU OTCYTCTBYET, a nipu r = 10,7|
CBSA3b CYMTAETCS CyLIeCTBeHHOM. KoaddHuuueHT Koppensunn paccyu-
THIBAIOT N0 opmyJie
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Z(a,_ M) (b-M,)

r =

k

ho o,

rae a, u b, — BbIGOPOUHBIE NaHHbIE, MOJyYeHHbIE MO KapTam A u B;
n — 00beM BLIOOPKM (YMCIIO Nap AaHHbIX); M, u M, — COOTBETCTBYIO-
LMe 3HAYEHUSA CPENHMUX, & G, U G, — CPEAHUX KBaApaTUYECKUX.

OLEeHKY TOYHOCTM BbIYMCIEHUS KO3hduLMEHTa KOppeasuuu r

1-r7
noayyaior no ¢opmyne ", = 7—“ , U3 KOTOPOH BUAHO, YTO MpPHU
n

MPOYMUX PAaBHbIX YCJIOBUSIX MOrPELIHOCTb BLIYMCACHUS KO3hdULIMEeHTa
KOppENALMHU BCErna YMEHbLIAETCsl C yBeAUUYeHUEM 00beMa BBIOODKH.
Otcioaa cieayer, 4To onpenaeneHue ooObeMa BHIOOPKU — BaXkKHasi Mpo-
Onema npu pacyere KodddPuUUEHTa KOppeasuuu, fa U BOOOlUe Npu
BBIYMCIIEHUHM BCEX CTATUCTUYECKUX MOKa3aTeseit. JloctarouHo npeacra-
BUTEJIbHOI OOBIYHO CUMTaeTcsl BolOopka o6beMoM 30—50 3HaueHHUIA.

B npakTuke MccnenoBaHUs B3aMMOCBSI3el YacTO HEOOXOOUMO I10-
JIYYUTh TpeaBapUTeNIbHYI0 NMPUOJUXKEHHYI0 OLeHKY Ko3dduuueHTa
KOppesiLivU. B MpocThIX C/ly4yasix 3T0 MOXHO CHesIaTh, UCITOIb3YS Npea-
CTaBJIEHUE O CTATUCTUYECKMX MOBEPXHOCTX. JloKka3zaHo, 4TO K03 du-
LMEHT KOPPENSALINU MPUMEPHO paBeH KOCHHYCY YIjla o MEXy HarpaBs-
JIEHUSIMU HaUOONBILIKMX CKATOB (ITPalMEHTOB) ABYX CPaBHHUBAEMbIX CTa-
TUCTUYECKHUX MTOBEPXHOCTEM

r = Cos Q.
3HayeHus 3aKJi04YeHbl B uHTepBae cos 0° > r> cos 180°. Ecan o = 0°,

YTO CBUAETENLCTBYET O NOJHOM COBMAaAeHUU HANpPaBAEHUH CKAaTOB MO-
BepxHoCTel, To r = cos 0° = 1, T.e. MeXay SIBAEHUSIMU CYLLUECTBYET
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Puc. 12.20. IpubnmxeHHoe onpeaeacHue KodOpULIMEHTa KOPPEIS LMY 10 KO-
CHHYCY yrja MexIy HanpapjieHUSIMH HauOOJbIIMX CKATOB CTAaTUCTHYEC-
KMX MOBEPXHOCTEIA.

a — n3otepMsl uions B KupoBckoii 061acTi; 6 — M30MMHUM AaT Hayajla LBETEHH
JIYTOBBIX TPaB. :

npsimas cBsi3s. [Ipy o = 180° ckaTbl MOBEPXHOCTEM HaIpaBJieHbI B MPO-
TUBOIOJIOXHBIE CTOPOHBI, U r = cos 180° = —1, caenoBaTenbHO, CBA3b
BBICOKA, HO OTpMLATEsIbHA, a Npu o = 90° cBSA3b MEXIY SBJEHUAMU
OTCYTCTBYET, MOCKOJbKY + = cos 90° = 0. Ha puc. 12.20 npeacraBneHbl
J1B€ CTATUCTUYECKHUE MOBEPXHOCTH M MOKa3aHbl HAMpPABJAEHMUSI UX HAU-
OONbUIMX CKATOB. YTON MeXAY HUMMU oKasaics paBeH 36°, Torna r =
=cos 36° = +0,81. Takue npuOAMKEHHBIC BbIYUCIEHUSA OCOOEHHO yN00-
Hbl TIPYU CpaBHEHUU M30JMHENAHBbIX KapT.

JIns olleHKU B3aMMOCBSI3M SIBJIGHUI B ClydyasiX, KOraa TPYAHO WU
HEBO3MOXHO MOJIYYUTh 0O0JblIME BbIOOPKM, MUCIIONB3YIOT APYroil IMo-
KaszaTejb — paHzoevuii Ko3uuuenm Koppeasuuu y, KOTOPbIA BbIYUC-
JISIOT o ¢opmye

6 Z(P -p,)
1- i=1

y:
n—-n

’
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ra€ P, M pp, — PAHTU 3HAYEHUH, MOJYYEHHBIX COOTBETCTBEHHO MO Kap-
TaM A u B, T.e. UX MopsaKOBbIE HOMEpA B BO3pacTalouleil nociaenoBa-
teabHocTH (1, 2, 3 1 T.A.), @ n — 00beM BBIOOPKHU.

ITo cMblicy ¥ aHaOrMyeH KO3 MULIMEHTY MapHOU KOPPENsiLUU 7,
OH u3MeHsieTcst B uHTepBane oT —1 a0 +1. Ilpu arom He TpebyeTcs
00JIb1IMX 0OBbEMOB BBIOOPKH, PacueThl MOXHO BBIMOJHATb JaXe MpH
n= 3. K ToMy Xe He HYXHbl TOYHbIE KOJMYECTBEHHbIE 3HAYEHHUS a, U
b, nocTaTOYHO 3HaTh UX paHTrU. Bee 310 yno6HO 1S paboThI C KapToOr-
pamMMaMu, e UCIIOJIb3YIOTCS MHTePBaJibHbIE LIKAJbI, 8 00beM BHIOOP-
KU OTpaHUYEH YUCIOM aIMUHUCTPATUBHBIX PaiiOHOB.

Anmapar Teopud KOppensLMy AOCTAaTOYHO pa3HOOOpa3eH, B HEM
€CTh I0Ka3aTenu, yIoOHbIe Ul aHaJIM3a B3aMMOCBSI3€i M0 KapTaM ape-
anoB (rae SIBNEHUS] XapaKTepU3YIOTCS TOJIbKO ABYMSI COCTOSIHUSIMU:
«ECTb» U «HET»), 110 KapTaM KayeCTBEHHOro ¢oHa (rae Kaxioe siBje-
HU€ UMEET MHOTO COCTOSIHUI, HO HE OXapaKTepU30BaHO KOJNMYECTBEH-
HO). CyiiecTBYIOT KO3 HULIMEHTHI IUIST pacyeTa KpUBOJMHEHHBIX 3aBU-
CHMOCTEN U CBsI3el MeXIy TpeMs SIBJIeHUAMU (KOIPODUIMEHTb MHO-
JKECTBEHHOU KOppEeNslyU) U T.II.

Pacyet Koppensiuii naeT OCHOBY IUIs 60Jiee CJIOXHBIX BUIOB aHa-
JIN3a; perpeCCMOHHOTO, AUCTIEPCUOHHOTIO0, (hakTopHOro u Ap. Yacto npu
UCCIeN0BaHMUSIX CTABUTCS 3a[aya BbIAEAUTb OCHOBHBIE (haKTOpHI, OMnpe-
JeNsolue pasBUTHE U pasMellleHUe TOro WIM UHOTO SIBleHUs. IDTy
3aa4y pellaeT MHOTOMEDPHbIi paxmopnbtii anaaus. OH NMO3BOJISIET CBE-
CTU K MHUHUMYyMY (K TpeM-yeThipeM IJaBHbIM (pakTopam) OoJibliine
COBOKYITHOCTH HCXOAHBIX IOKa3aTesieil, XapaKTepU3yIOLHNX CI0XHOe
siBJieHUe. YpaBHeHUe (HaKTOPHOIO aHali3a UMEeT BUA

n
a,=%1,f, te,
=1

r

Ille a, — UCXOIHBIE NOKa3aTeNH; J, — BblENIEHHbIE [JIaBHblE HAKTOPBI,
JalolIMe CUHTETUYECKYIO OLEHKY M3Y4YaeMOro SIBJIEHMS, 1,,, — «BeC»
Kaxnaoro ¢akropa B 3TOl CHHTETMYECKON oleHKe («haKTopHas Ha-
rpy3Ka»); e, — OCTaTOK, XapaKTepPU3YIOLIMi HEeYYTeHHbIE OTKIOHEHMS.

Ilpuemot meopuu ungpopmanuu. ST IpUEMBbI UCIIONB3YIOT [UISI OLIEH-
KM CTENEHU OAHOPOLHOCTU U B3aUMHOTIO COOTBETCTBUS SIBICHUH, U3Y-
4yaeMbIX MO KapTaM.

Peub uner 06 ocHOBHOI PYHKUMMU TEOPUU MHGOPMALUU — IHMPO-
nuu. B TepMoauMHaMUKe SHTPONUS XapaKTepU3yeT CTerleHb Oecrnopsiika B
(husnueckoii cucremMe, B TEOPUU CBSI3U — CTEMEHb HEOINpPENEJIEHHOCTH



@ TIpuemor mamemamuko-kapmoepaguueckozo modeauposanus 237

riepeaaBaeMbIX COOOLLUEHMH, a B KapTorpadMueckoM aHain3e 3Ta PyHK-
LUs1 OKa3a/1aCh JOBOJIBHO YAOOHOM [/1si OUEHKU CTeNeHU OIHOPOAHOCTH/
HEOAHOPOAHOCTH (pa3HOoOOpa3us) KapTorpaduyeckoro M300paxxeHHUs .

OuTponueit £ (A) HeKOTOpOi cucteMbl A Ha3bIBA€TCsI CyMMa IMpo-
M3BEACHUI BEPOSTHOCTEH W, PA3JIMYHBIX COCTOSIHUI ITOM CUCTEMbI Ha
norapu@Mbl BEpOSITHOCTE, B3siTasg ¢ 0OpaTHBIM 3HAKOM

E(A)=E((ol,co2,...,m,,)=— Yo, log, o,

i=1

B teopun uHdpopManuu NpuHATO 6paTh JjorapueMbl BEpOSITHOCTEI
NMPU OCHOBaHUM 2, YTO CBSI3aHO C JABOMYHOM CUCTEMOIl CYUCIEHHS.
Cwmbicn GYHKUMM HE U3MEHMUTCS, €CJU ITONb30BaThCS ACCITUYHBIMU
WM HaTypanbHbIMU Jlorapudmamu. Oyukuusa E (4) ocraercss HEOTPU-
LATeNbHOM, OHA O0palaeTcsl B HYJIb, KOTa Ha KapTe M300paxeH TOJIbKO
ONUH KOHTYpP WIH BblOeN (T.€. U300paxXeHne COBEPLIEHHO OAHOPOIHO),
¥ MOHOTOHHO BO3pacTaeT C YBeJIMYEHUEM YHUCIa KOHTYPOB A. DTO CBOM-
CTBO (DYHKLIMM IHTPOITUU [TO3BOJISIET KOJIMYECTBEHHO XapaKTepHU30BaTh
HEOJHOPOJHOCTb KapTorpaduyeckoro uzodbpaxenus (puc. 12.21), mo-
HUMaeMy10 KaK pa3HOOOpa3ue KOHTYPOB MU HEPAaBHOMEPHOCTb MX pac-
[POCTPAHEHUS O IIOWAMY (Pa3inyKe BEIUYMH ).

Kpowme toro, uHdopMauroHHbIe PYHKLIMU UCTIONB3YIOT A1 OLEHKH
CTEerieHW B3aMMHOIO COOTBETCTBUSI (COBMANEHUS) KOHTYPOB Ha pPa3HBbIX
KapTax. B 3ToM ciry4yae OHU BBINOMHSIIOT POJIb CBOEOOPA3HbIX IOKAa3aTeJeit
B3aMMOCBSI3H SIBIEHUH Haronobve KO3 UIIMEHTOB KOPPEIsILIUY.

mlal;

E(A))=0 E(Ay) E(4y)

a

A A

ay ay 2\ a3\,

)

E(A)) < E(Ay) < E(4;) < E(A¢)=max

Puc. 12.21. YBennuenne sutponuu E (A) ¢ BO3pacTaHWEM YMCIa KOHTYPOB Ha
KapTte (a) ¥ U3MEHEHHEM COOTHOLLUEHHUS UX ruiowaneit (6).



Fmapa XIII
UccaenoBanmusa 1o Kxapram

13.1. Cr1oco6n1 paboTLI C KapTaMm

PaccMoTpeHHbIe B Npenbiayllieil [J1aBe TeXHUYeCKUe IPUEMbI UCTIO/b-
3YIOT U1s1 paboThI C OTAENBbHBIMU KapTaMu JIMOO C CEpUSIMHU KapT U KOM-
IUIEKCHbIMU amiacamu. MlcciienoBaHMs 1o KapTaM BBIITOJMHSIIOT IUis OTpe-
JIeJIEHUsI pa3MelleHUs U NMPOCTPAHCTBEHHO-BPEMEHHOIN CTPYKTYphI SIB-
JICHUI U NPOLIECCOB, UX B3AaUMHBIX COOTHOLLUEHUI U CBSI3€i, BBISIBJIECHUS
TeHACHUMI pa3sBUTUS U AMHAMUKHU, IS MOJYYeHUs] BCEBO3MOXHBIX KO-
JIMYECTBEHHBIX XapaKTEPUCTUK U OLIEHOK, MPOBEAEHUS] paiOHUPOBaHUSA
U KJaccuUKalMi, NporHo3a U3MEeHEHH BO BpeMeH!U U MPOCTPAHCTBE.

Cnoco6bl paboThl ¢ KapTaMH MOAPA3AESAIOT CeLYIOLIMM 00pa3oMm.

AHaNH3 OTAE/IbHOM KapThl

* N3yyeHnue kaprorpaduyeckoro usobpaxeHus 6e3 ero rnpeobpa-
30BaHMSs, T.€. aHAIU3 KapThl B TOM BUIIE, B KAKOM OHA €CTb.

+ [Ipeobpa3zoBaHue Kaprorpaduyeckoro U3o0OpaxeHUst C LEIbIO
NpUBENEHUSI €ro B BUI, Oojee yaoOHbIi NSl JAHHOTO KOHKpET-
HOTO UCCEeN0BaHUS.

* PaznoxeHue KapTorpadgMyeckKoro U300paxeHust Ha COCTaBIsIO-
e — ocoOblit BUJ MpeoOpa3oBaHUs, IPUMEHSIEMbII IS Bblae-
JIEeHUsI HOpMaJIbHONX M aHOMasibHOI ((POHOBOI M OCTATOYHOM)
KOMIIOHEHT Pa3BUTHUA U pa3MELLIECHUS SIBEHUI U MIPOLIECCOB.

AHanu3 cepuii Kapt

+ CpaBHeHHE KapT pa3HOil TEMaTUKHU C LIEIbIO YCTAaHOBJIEHUs B3a-
UMOCBSI3ei ¥ 3aBUCUMOCTEN MEXIy SIBJICHUSIMM.

¢ ConocraBiieH{e Pa3HOBPEMEHHBIX KapT [UIsl U3yYEHUs1 AMHAMUKU
Y 3BOJIIOLMM SIBJIEHUIT Y NPOLECCOB, COCTABIEHUS POrHO30B MX
pa3BUTUS BO BPEMEHHU.

+ V3yyeHue KapT-aHaNIOroB A5l OOHAPYXXEHUs1 OOLIMX 3aKOHOMEp-
HOCTEI pacrpoCTpaHEeHHMsI SIBJIEHUI U IIPOUECCOB Ha Pa3HBIX TeP-
PUTODHSIX.
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WccnenoBanus 110 KapTaM, Kak W J100ble Apyrue, BKJIIOYAIOT He-
CKOJIBKO 3TaroB:

¢ [MTOCTAaHOBKA 3aJa4yu — (HOpPMYIMpPOBaHME LU, BblAEIEHHUE OO~
3amay, onpenejieHue TpeOGOBaHUN K TOYHOCTH;

¢ [MOArOTOBKA K MCCJIENOBAHUIO — BHIOOP KapTorpadUyeCKUx Mc-
TOYHUKOB, METONOB, TEXHUYECKUX CPEACTB, AJITOPUTMOB U T.II.;

¢ COOCTBEHHO UCCIENOBAaHUE — IMOJyYEHUE MpPEeaBaAPUTENIbHbIX, &
3aT€M OKOHYATeJbHbIX Pe3y/JbTaTOB, UX OLUEHKAa, CO34aHUE HO-
BbIX KapT;

¢ UHTEPIIpETALIMS Pe3yIbTaTOB — COAepXaTeJbHbIN aHanu3, Gop-
MYJUPOBAHUE BBIBOJOB UM pEKOMEHIAUMH, OLEHKA UX HaNEeX-
HOCTH.

HccnenoBaHus 1o KkaprtaM — 3TO Bceraa 6onee nid MeHee popma-
JiM30BaHHas npoueaypa. Ha Bcex atanax eil JOJIXHBI COIYTCTBOBATh
colepxXare/ibHbIN reorpaduyecKuii aHaIU3 10Jy4aeMbIX pe3ylbTaToB,
COOTHECEHUE MUX C peabHON CHUTyauMei M, ecau HeoOXomaMMo, KOp-
PEKTHPOBKA CaMoii MpouLenypbl UCCAeNOBaHMUS.

13.2. U3yuyeHMe CTPYKTYPHI

N3yyeHue 1no kapraMm CTPYKTYphl SIBIEHUIH M TMPOLIECCOB — 3TO
BbISIBJIEHUE M aHAIM3 MX 3JEMEHTOB, pa3MellleHUsl B IPOCTPAHCTBE,
KoHUrypauu, nopsiaka (ypoBHs) U uepapxuu. KoHeuHas uens vc-
CJIeNOBaHHUS BCErna COCTOMT B MO3HAHUU MPOCTPAHCTBEHHOM OpraHM-
3aUUU FeOCUCTEM, UX T€HEe3Uca, B PACKPHITUM MeXaHHU3Ma (YHKIIMO-
HUPOBAHUS.

OnuH 13 Haubonee UHHOPMATUBHBIX CITIOCOOOB U3YYEHUST CTPYKTY-
Dbl — anaau3 Kouguzypayuu kapmozpaguueckux oopasoe, T.e. U3yyeHue
reoMeTpU4ecKoro prucyHka nzoopaxeHus. [1o BHenHeMy 001Ky 00bekTa
4acTO MOXHO CYIHUTb 0 ero MopdoJIoThH, TeHe3uce, o pakropax, chop-
MHMpPOBaBLUMX TOT WIK UHOM 00bekT. Ha puc. 13.1 mokasaHsl HEKOTOpbIE
TUIIHYHbIE KOHGUTYpaUUU reorpa@uyeckux OObEKTOB, MO KOTOPHIM
MOXHO CHeJ1aTh NpearnooxeHus o0 ux reHesuce. Tak, napamieabHbIi
PUCYHOK TUIporpadu4eckoil ceTd, CKOpee BCEro, CBUIETENIbCTBYET O
CHUCTEME TPELIMHOBATOCTH TOTO X€ MPOCTUPAHHUS, KOTOPOil MOAYMHE-
Hbl peYHble NOJIMHbI, 3 paUaJIbHOE pacTeKaHHe BOJOTOKOB — O KYIO-
JI006pa3HOM TEKTOHUYECKOM MOAHATHU. [IpeBOBUIHAS KOHDUTYpaLUS
MOYBEHHbBIX KOHTYPOB 03HAYaET UX MPUYPOYEHHOCTD K IOJIMHAM peK, a
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Puc. 13.1. TunuyHslie KoHGUTypauuMu 06bEKTOB Ha TEeMAaTHYECKUX KapTax npH-
pOIbl.
a — napaiienbHblit pUCYHOK (ruapocets [IpuoGekoro nnaro); 6 — ApeBOBUAHBIIA
PMCYHOK (TOYBEHHbIE apeanbl B JoauHe p. Mrpur); ¢ — pelueryaTslii pucyHokK
(pasnomnl B I1penbaiikanbe); ¢ — BeepHblii pUCYHOK (pa3pbiBHble HapylUeHUs B
BoctoyHoM CasHe); 0 — BeepHblil pucyHok (nenwTa p. CelieHrn); e — paanaib-
HBIf PUCYHOK (peuHast ceTh Ha [TyTopaHCKOM CBOIOBOM MOOHATHM); # — BYroo6-
pa3HBlif PUCYHOK (MOAMEHHBIC TPUBBHI B M3NyuuHe p. Bunmwoil); 3 — KombleBoit
PUCYHOK (TEKTOHMYECKUE CTPYKTYpbl B Ka3laxcTaHe); u — MSITHUCTBIA PUCYHOK
(NATHA TaIbIX U MEP3JBIX NMOPOA B AAKyTHH).

BeePHBI PUCYHOK XapaKTepeH s MPUPONHBIX 00BEKTOB, PopMUpY-
IOLLMXCS Ha HebTax, U T.A.

Kaprorpaduyeckuii MeToa no3poJisieT 3 ¢heKTUBHO BhISABISATbL HPo-
CMpaHCcMEEeH bie 3aKOHOMEPHOCTU U GHOMAAUN, T.€. TATINYHBIE, YCTOM -
YMBBIE, LIUPOKO PACIPOCTPAHEHHbBIE CTPYKTYPHI M OTKJIOHEHUS OT HUX.
KapTtel, oOnanaoume 60blioii 0030pHOCTbIO, KaK Obl CrieLMalbHO
Nnpe€aHa3Ha4YCHbl 1Jisd BbIABICHUA 06LI.lHX SaKOHOMepHOCTeﬁ J100aib-
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Puc. 13.2. OcHOBHbIC JIMHECAMEHTbI CEBEPO-3aMalHOro U CeBEPO-BOCTOUHOIO
NMPOCTUPAHMIA, BeIgBIsgeMbIe 1o dusnueckoit kapte Cesepa Pycckoit pas-
HMHBI.

HOTO M PETMOHAJILHOTO YPOBHEH. B 3HAUUTENBHOM CTEMEHU 3TOMY CIIO-
COOCTBYET U reHepanu3aius, 0OCBOOOXAaio1Iast U300PaXKEHUE OT MEJIO-
yei, merayied M BBINYKIIO MPOSIBISIOLIAas NaBHble, Haubolee cylle-
CTBEHHbIE €ro YepThl.

HanomHuM, 4TO UMeHHO Oaaroaapsi 0630pHOCTH KapT OBLIM yCTa-
HOBJIEHBI TAKHE BaXKHEH1Ke 3aKOHOMEPHOCTH reorpaduyeckoil CTpyk-
TYpbl, KaK 30HQJIbHOCTb, CETh IUIAHETapHbIX JHMHEAMEHTOB, e€AMHas
CUCTEMA CPEJMHHO-OKEAHUYECKUX XPeOTOB U PUGTOBBIX 30H, CTPYK-
Typa LIEHTPaJibHbIX MeCT U T.N. [nobaabHble CHUCTEMBl JIMHEAMEHTOB
MOXHO 0OHApY>XUTb ITPY BHUMATEJILHOM aHaIM3€e KapT JIloOoro Macii-
taba. Ha xapre CeBepa Pycckoii paBHKHBI (puc. 13.2) oT4eTMBO Mpo-
sBJIeHA CUCTEMa CEBEPO-3aMaaHbIX U CEBEPO-BOCTOYHBIX IMHEAMEHTOB.
UM nonumHsitorca OeperoBble JUHMM MOpEH M 03€p, HaMpaBIeHUS
BOOPAa3/eJiOB U peuyHbIX A0NMH. TakoBbl oyepTaHus Konbckoro mony-
octpoBa, 6epera Benoro u Ileyopckoro mopeit, BHITAHYTbie 03epa
Kapenuu, nonunsl pek CeBepHoit JBuHbl, OHeru, Mesenu, Baiuku,
Cyxoubl, Beiuernsl, Iledopnl, Ycbl, Tumanckuit kpsx, CeBepHBIiI
Ypan, xpeber Ilaii-Xoit v apyrve KpynHbie Opo- ¥ ruaporpapuyec-
KMe 3eMeHThl. Bce 3T0 — OTpaXeHMe CHUCTEMb! TPELIMHOBATOCTH,

16 — 4886
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Puc. 13.3. PeyHas ceTb B paiioHe TpaHCTUMaHCKOW OUCIOKaLMM. TOYeUHBIM
MYHKTUPOM TOKa3aHO MPOCTUPaHUE AUCIOKALMH.

OXBaTbIBAIOIUEH BCIO IIaHETy U O0SI3aHHOI CBOMM IPOUCXOXIECHUEM
pPOTALIMOHHBIM HANpPsDKEHUSM, BOZHUKAIOUIMM Ha 3eMHOM liuape. UH-
TEPECHO, YTO aHAJIOTUYHbIE CUCTEMBI CEBEPO-3allafHbIX U CEBEPO-BOC-
TOYHBIX IMNHEAMEHTOB MOXHO BMAETh M Ha KapTaX IpYruX IUIaHEeT 3eM-
HOM rpynmnsl. 310 0061112t 3aKOHOMEPHOCTh TUIAHETAPHOTO pesbeda.

Ha ¢oHe 3akoHOMepHOCTE! HEpEeaKO ynaeTcss MOAMETHUTh aHOMa-
JIUM, U Na3 OMbITHOIO MCCAEAOBaTeNsi CPABHUTENBHO JIETKO MX pac-
no3Haet. B kayectBe winocTpauuMu Ha puc. 13.3 noka3aHa yHUKanbHas
s Ceepa Pycckoit paBHHUHbBI LLIMPOTHas oporpaduyeckas aHoManust
B noJioce Mexay 65° u 66° c.ui. CnoBHO r1ybokas 6opo3na npopesaer
TuMaHCKHMIT KpsiX, U B Hell pacrojioxXeHbl nonuH pek [lespl, L{unb-
Mbl, [Teyopsl. OHa aHOMa/bHA MO OTHOUWIEHHMIO K FOCMOACTBYIOLIMM
31€Ch CEBEPO-3aMalHbIM JIMHeaMeHTaM. Tak nposiBjieHa B penbede riy-
6uHHas TpaHCTMMaHCKasi TEKTOHUYECKash AUCIOKALIMS.

U3yuast CTpyKTYypY SIBJIEeHMIH, 4YaCTO CTapaloTCs BbISIBUTb OCHOBHBIE
W BTOPOCTENeHHbIe KOMIIOHEHTbl. OTAEIUTh aHOMAJIUM OT (hOHA NOMO-
raeT omnepalus pas1oxcenus kapmozpaguueckozo usobpaxcenus Ha co-
cmaeasouue, KOTOPY0 MOXHO BbIMTOJIHUTH C NMOMOILUBIO YCPEAHEHHUS,
annpokcMMauuu unu bunsrpaunm. B 3anaue o pa3noxeHur NpuHUMa-
€TCs1, YTO MOKa3aHHOE Ha KapTe sBJIeHUE Z MpeAcTaBisieT coboit pe-
3y/IbTaT COBOKYITHOIO BJIMSTHUSI OCHOBHOTO, HanboJjiee 3HAYUTENbHO-
ro, ¢poHoBoro ¢akTopa z,, 3aBUCSILEro OT NPUYUH PErHOHAIBHOTO, a
MHOraa Jaxe rjaodajabHOro Maciutaba, ¥ JOMOJHUTENbHbIX (PAKTOPOB,
HAaKJ1aAbIBAIOIIUXCS HA 00U (OH U YCIOXHSIOLUX KApPTUHY, — UX
Ha3bIBalOT OCTaTOYHBIMM 7, U1 aHOMAJIbHbIMU

1=17,%z, npuiemM z, >z,
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Puc. 13.4. I'padryeckoe pasnoxeHHUe MOBEPXHOCTU Ha COCTaBASIOLLHE.

a — rekcaroHajbHasi ceTka, Mo KOTOPOM OCYILUECTBISETCSl YCPENHEHHUE; 6 — uc-
XO4Hasi MOBEPXHOCTb ¢ OTMETKAMH BBICOT, 6 — YCPCOHCHHAasl (bOHOBaﬂ noBEpX-
HOCTb C OCPCAHEHHbBIMU 3HAYCHUSAIMU BBLICOT; ¢ — OCTAaTO4YHas NMOBEPXHOCTb C BE-
JIMYUHAMU OTKJIOHEHMIA UCXOOHOI MOBEPXHOCTH OT Q)OHOBOﬁ.

[TpuMepaMu MOTYT CAYXUTh apeasibl MOBBILLIEHHOTO paliallMOHHO-
ro 3arpsi3HeHus1 Ha (OHe JOTIYCTUMBIX 3HAUYEHUM, JIOKAIbHbIE MOMHSI-
THS U OIMYCKaHUA Ha GOHE PErMOHATbHBIX TEKTOHUYECKUX IBHXEHHUIA,
MECTHBIE KIIMMaTHYECK1E OCOOEHHOCTH, HaKIaabIBAOLIMECS HA 30HATb-
Hble 3aKOHOMEPHOCTH, U T.II.

CaMblii pOCTOH Cr1ocod pasnoxeHusi — rpapUyecKoe OCpeaHEHHeE.
Jlist 3TOro Ha MCXONHOM KapTe pa3MellaloT CETKY PeryasipHbIX TOYEK
TakK, KaK MOKa3aHO Ha puc. 13.4, B LEHTpe KaXJOW ILECTUYTOJIbHOIA
SI4EMKH BbIYUCIIAIOT 3HaYEHUE CKOJIB3SLLUETO CPEAHErO Z, KaK CPEAHETO
U3 3HAYEHUI BEPLIMH U LEHTpa AYEHKU: 7, = '/, Z z. Ha u3onuHeiiHoi
KapTe, IOCTPOCHHOM MO 3HAYEHUSIM Z,,, OTPaXKeHa OCPeNHEHHas! gono-
ean noeepxnocms (puc. 13.46), nepeﬂalomaﬂ riaBHble, Haubosee KpyIl-
Hble YepThl CTPYKTYpbl. Ecin nanee B KaXxaoi TOYKE B3SITb Pa3sHOCTH
MexXay (akTU4ECKUM M OCPEAHEHHBIM 3HAUYEHUAMU 7, = 7, — Z, U NIPO-
BECTM MO HHUM M3OJIMHHUH, TO MOJIyYUTCS OCIMAMOYHAS NOBEPXHOCMY,
MOKa3blBaKOILUas pa3MelleHUe aHOMaJUii, OTKJIIOHEHUH, BTOpOCTENEH-
HbIX aetaneit (puc. 14.42).
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Puc. 13.5. Kapra ocankos Temioro nepyona (B MM) Ha Tepputopuu Pecny6onu-
kn KoMu (a) u kapTthl ¢oHOBOU (6) U OCTAaTOMYHOI (6) IMOBEPXHOCTEH,
MOJIyYEHHbIE B pe3yJibTaTe anMpoKCMMaluK ypaBHEHHEM 1-ro mposaka.

AHaJIOTMYHBIH 3PDEKT pa3noXeHUsl Ha COCTABIISAIOIIME JOCTUTAET-
Cs M IIPU pacyeTe anipOKCHUMMPYIOLLeil MOBEPXHOCTH M OTKJIOHEHHM
OT Hee (haKTHYECKOM MCXOAHOI moBepxHOCTH. [Ipu 3TOM npeanoJara-
eTCsl, YTO (POHOBAsA COCTABJAIOLLAS OMUCHLIBAETCS HEKOTOPOil Heciy-
yaitHoi pyHKuMel f(x, y), a HEyYTEeHHbIE OTKJIOHEHHUS OT Hee € COOT-
BETCTBYIOT OCTaTOYHOIi IMOBEpXHOCTU. VIHaye roBopsi, YieHbIl aNmpoK-
CUMUPYIOLLIET0 YpaBHEHMUS TNPUPABHUBAIOTCS K WiIEHaAM YpaBHEHUS
pa3jioXeHUs. Ha COCTaBJISAIOLINE

1=f(xy) te=z,*z,

Ha puc. 13.5 npencrasieHa KapTa 0CaaKoB TEIJIOTO NMepHoAa roaa
Ha tepputopuM Pecnydonuku KoMy M pe3ynbraThbl ee pa3fioxXeHHs Ha
(bOHOBYIO TOBEPXHOCTh 1-ro MnopsiaKa U OCTaTOYHYIO [MOBepXHOCTh. Kapra
(hOoHOBO# NMOBEPXHOCTH MepenaeT obliee yBeTuyeHe KOJTMYeCTBa 0Call-
KOB B HAmpaBJIeHUH Ha IOro-BOCTOK, YTO MOXET ObITb CBSI3aHO C
TpaHchopMaleit Macc apKTHYECKOro BO3Ayxa MO Mepe UX NPOABUXKeE-
HHUS B IJ1yOb MaTepHKa. A KapTa OCTaTOYHOI NMOBEPXHOCTH MOKa3bIBaeT
OTKJIOHEHHS OT 3TOif 3aKOHOMEPHOCTH, B YACTHOCTH PE3KOe yBeJInye-
HUE KOJIMYECTBA OCAAKOB Ha 3amaJHbIX CKJIOHaX Ypajga M B paiioHe
TumaHcKkoro Kpsixa.

YrnyGneHHOe U3ydeHUe CTPYKTYPhI IBJIEHUI HEpenKo TpebyeT npe-
obpaszoseanus xapmozpaguueckozo uzobpaxcenus, T1.€. TpaHcHOpPMUPO-
BaHMS €ro C LeJIbIO CO31aHUSI NPOU36OOHBIX Kapm Vi TIOJNYYEHHUS [0 HUM
HoBoI UHPopManuu. PaznnyaroT HECKOJNbKO BUNOB NPeoOpa3oBaHus.
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Puc. 13.6. Cxemarusauus. I[Ipeobpa3oBaHue KapThl COBPEMEHHOrO pejibeda B
KapTy MOp¢OHU30rUIC: @ — COBPEMEHHBIH penbed; 6 — BOCCTAHOBIEH-
Hblif «NepBUYHBII» penbed; TOYEYHBIM MYHKTHPOM MOKa3aHo 06061ie-
HUE HEKOTOPBIX TOPU3OHTAIEH.

Botuaenenue, T.€. BblIeNIeHUE HA KapTe HHTEPECYIOLUX HCCIIENOBA-
Tessl KOMIIOHEHTOB CJIOXHOW I€OCUCTEMBI U CHSTHE MPOYMX deTajieid.
BrlaesieHHbIE 3JIEMEHTHI MPEACTAIOT B HATJIIAHOM U yOOOHOM Ui JaH-
HOTO MccnenoBaHust dopMe, HarpuMep B BUIE CUCTEMBI CIIPSIMIIEHHBIX
371eMeHTOB peibeda u ruaporpaduu, kak Ha puc. 13.2.

Cxemamu3ayua — yCTpaHEHUE BTOPOCTENEHHBIX AeTaNeil U Mpel-
cTaBjieHMe KapTorpaduyeckoro u3o0paxkeHus B yIpolieHHoM Buie. Tak,
NIPY CX€MaTU3aLUU TMIICOMETPMYECKOTO U300paKeHUsI U CHATHY JeTa-
Neit 3pO3HOHHOrO pacWwieHEHHSs MPOSIBJISIETCS OCHOBHAS [EPBUYHO-TEK-
TOHMYECKas CTPYKTypa peabeda (puc. 13.6).

Jemaauzayua — npeobpa3oBaHue, MPOTUBOIOIOXHOE CXeMaTHU3a-
MM, OHO MMEET LIeJIbIO caesaTh u300paxeHue 6onee noapooHbiM. Ha-
npuMep, Ha Tororpaduyeckoit KapTe MOXHO NETATU3UPOBaTh H306pa-
XKEHHE 3PO3UOHHOM CeTH, MpOBeas N0 U3rubaM ropusoHTajieil TajibBe-
'Y BPEMEHHBIX BOAOTOKOB.

Konmunyasuzayus — 3aMeHa OUCKPETHOTO KapTorpaguyeckoro
M300paxKkeHUS HEeTPEepPBhIBHBIM, YTO OOBIYHO CBSI3aHO C BBEJAEHUEM ITO-
HsATUS «reorpaduyeckoe rmone». Hampumep, KapTy TeKTOHUYECKHX Tpe-
LIUH nMpeoOpa3yloT B NMCEBOOU3OJMHENHYIO KapTy MOjs TpelUHOBA-
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Puc. 13.7. KoutvHyanu3aums.

a — rnpeobpa3oBaHue KapThl TPEIIMH LUMPOTHOTO MPOCTUPAHUS B KapTy nojs
TPELUMHOBATOCTH (KM/KM?); 6 — npeoOpa3oBaHWe KapThl pa3MelleHHs TeTepeBU-
HBbIX NTUL B KapTy UX TUIOTHOCTH; 3HaYKaMM NMOKa3aHO YUCJIO MTHUL, a Ha U30IH-
HeHHOM KapTe — WX IMJIOTHOCTh Ha | kM2

toctu (puc. 13.7), KapTy paccelieHUs — B KapTy IUIOTHOCTH HaceJie-
HMSI, KapTy pa3MellUeHUs JIeCOB — B KapTy JIECUCTOCTU M T.M. Takue
npeodpa3oBaHUs AAIOT MpEACTaBlIeHUE 00 aOCTPaKTHOM pesibede sBie-
HMS1, Ha MPOM3BOAHBIX KapTax XOpOIUO YMTAIOTCS MAaKCUMYMbl U MU-
HUMYMbI pacrnpeieyneHus, UX YA00HO KOppenupoBaTh C APYrMMHU U30-
JIMHEAHBIMU KapTaMH.

Huckpemusayus — obpatHoe npeobpa3oBaHHE, UMEIOLLEE LENbIO
NnepeBoll HEMPEPLIBHOTO M300paXXeHUs1 B AMCKPETHYIO ¢opmy. Xopo-
MM MPUMEPOM MOXET CIIY>XXUTb MHTEPIIOJIMPOBAHHE O CETKE TOYEK
MpU CO30aHUM LM(POBBHIX MoAeNeH MO KapTaM C MU3OJMHHUAMU MAM
KapTorpaMma.

CpeacTBamMH MOnOOHBIX NMPeodpa30BaHUI YACTO ClyXaT zpagduuec-
Kue onepamopst — CETKU PAaBHOMEDHO MJIM HEpaBHOMEPHO PacloJjio-
XEHHBIX TOYEK, FTEOMETPUUYECKHUX sTYEEK, B KAXIO! U3 KOTOPBIX BBINOJ-
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Puc. 13.8. Oneparopbl (CETKM M MajeTku), MpUMeHseMble i npeobpa3oBa-
HMs KapTorpaguyeckoro u3obpaxeHus.
a — peryisipHble HenepeKphIBaloLLUCCsl onepaTopbl: | — KBaapaTHasi ceTka; 2 —
rcKCaroHajibHast C€TKa, 3 — paavaibHO-KOHUEHTPHUYCCKAs NAJCTKA, 6— peryasip-
Hble MNepeKpbiBalolMecs: (CKOAb3slMe) onepaTtopsl: 4 — CKOMb3SWIME KDPYXKH;
S — nepexpbiBalOLIMECS LIECTUYTONBHUKU; 6 — HeperyjsipHble ornepaTtopel: 6 —
CllyyailHO BbIOpaHHbIE KBaapaThl; 7 — M3OUPATENLHO B3ATHIE KPYXKH.

HSIIOT MepecyeT UCXOAHBIX AaHHBIX M ITOJIyYaloT NPOU3BOHbIE MTOKA3a-
Tend. Ecnu syediku (KBampaTbl, KPYXXKWA M Ap.) MEPEKPLIBAIOTCS IO
TJI01LAH, TO UX Ha3bIBAIOT CKoab3AwUMu onepamopamu. [IpuMepsl Hau-
6oJiee TUIMMYHBIX ONEPATOPOB MTOKa3aHbI Ha puc. 13.8.
IpeobGpa3oBaHusi MOApPA3AEISIOT Ha ONHOKpAaTHbIe U MHOTLOKpArT-
Hble. B cBOIO ouyepenb, MHOTOKpaTHbIE npeobpasoeanus Gvieéarom napaa-
AeAbHbIMU U nocaedosamensibimu. [1py napainenbHbIX npeobpa3oBa-
HUSX N0 UCXOJHOI KapTe A MoJyyaloT cpa3y HECKOJIbKO MPOM3BOAHBIX
kapT A — (B, C, ..., N). Hanpumep, no Tonorpadguueckoit kKapre CTpOsT
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KapTbl paculeHeHus peyibeda, YKIOHOB, 3KCMNO3ULUHU CKJIOHOB U Ap.
B npyrux cinyuasx kapty A nocjienoBaTte/ibHO Npeodpas3yioT B Kapty B,
ee, B CBOIO oyepeab, — B Kapty Cuta: A—-> B—-> C— ... » N.
HonyctuM, no Kapte penbeda criepBa CTpOAT KapTy IMyOuHbI pacyie-
HEHMs], 3aTeM MOCIeN0BaTENbHO — MPOU3BOAHBIE KAPThl MHTEHCHUBHO-
CTH CMbIBA, 3DO3MOHHOM OMAaCHOCTH, MOYBO3ALUUTHBIX MEPOMPUSTHI
v T.1. [1pK U3yyeHUH CTPYKTYPHI CNOXKHBIX ABIEHUI YACTO MPUMEHSIIOT
dpeeosudnbie npeobpazoeanusn, coyeTas IapajijieibHble U IOCIEI0Ba-
TeJIbHbI€ BAPUAHTHI.

13.3. Iay4yeHmne B3aMMOCBAIEN

AHaJIM3 U KOJIMYECTBEHHAs] OLIEHKA BHYTPEHHUX W BHELIHUX CBS-
3eil 1 B3aMMO3aBUCUMOCTEN MEXAY r€OCMCTEMAMU, UX MOACUCTEMAMHU
Y OTAE/NIbHBIMU KOMIIOHEHTAMHM — OJHA M3 LIEHTpaJbHbIX 3aay B Ha-
ykax o 3emie. B ee peuieHun kaprorpapuyecKoMy METOMY NIpUHaLIe-
KUT KOPOHHasi poJib Gyiarofapsi MOMCTUHE HeMcYeprnaeMoMy pa3Hoo0-
pa3uio KapT BCEBO3MOXHOI TemaTWkKH. ITo HMM ymnoOHO oLEeHHUBATH
U3MEHYMBOCTb CBSI3€it B IIPOCTPAHCTBE, BHIAESATh OCHOBHbIE U BTOPO-
CTeneHHble 3aBUCMMOCTH, a TAaKXe BBIMOJHATh MHAMKALMOHHbIE UC-
C/IeNOBaHUs, T.€. MIPeICKa3biBaTh pa3MeLIeHUE OOHUX (MHOAMLMPYEMBIX)
SIBJICHUM MO APYTHM (MHAMKATOPaM).

Jns 3yyeHMs1 B3aMMOCBsI3eil UCIOJb3YIOT LUMPOKUI apceHan Tex-
HHUYEeCKUX ITpreMoB. CaMble NPOCThIE CPEAN HUX — BU3YaIbHbIN aHATU3
U onucaHue B3auMocBsizeit. M3 rpaduyeckux npueMoB 3HGhEeKTUBHO
COBMELIEHHE KOHTYPOB aHaTU3UPYEMBIX SIBJIEHUH Ha o0lUell OCHOBE —
epagpuueckuii oeepaeli, B pe3yJibTaTe YEro BBISBJISIOT COBIAAAIOLIME,
YaCTUYHO COBITAfalOlHe M COBCEM HE COBMaaallde KOHTypbi. OHU
TPAKTYIOTCS KaK OTpaXkeHUE B3aMMOCBSI3€i pa3iMyHON CHUIIbI.

MHorue 3aBUCMMOCTH HAIJIAAHO BUAHBI HA KOMIUIEKCHBIX NPOdu-
JISIX M pa3pe3ax, COBMELLIEHHBIX po3ax-auarpaMmax (cM. puc. 12.6 u 12.7),
COCTAaBJIEHHBIX 10 CEPUSIM KapT, a Takke Ha 6J10K-IMarpaMMax U MeTa-
XPOHHBIX IUarpaMmax.

KoHe4yHo, Hauny4liue BO3MOXHOCTH IJIST M3YYEHMS U KOJTMYECTBEH-
HOM OLIEHKH B3aMMOCBSI3€i SIBJIEHMIA MPeNOCTaBSAIOT anmapaT TeOpUU
KOppeNsSIUUd 1 HHGOPMALMOHHBIH aHanu3: Ko3(hdULUEeHTbl KOppens-
LIMY, MTOKA3aTeJIM B3AUMHOTO COOTBETCTBMSA U Ap. (CM. pa3n. 12.7).

CnenyeT UMeTb B BHAY OOHY BaXHYI0 OCOOGEHHOCTb Kaprorpadu-
YeCKOro Metona MCCael0BaHMs.
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Puc. 13.9. CxoactBo Kaprorpadnueckux u3o0paxeHui nNpy OTCYTCTBUM IMpHU-
YUHHOM cBsA3U Mexny siBieHus MU (YOxxHass ApMeHus).

a — TUIOTHOCTb CEbCKOTO HaceleHUus; 6 — LIBeTeHUe KapTOCbeJ'Iﬂ.

MNMpw1 cpaBHeHMH KapT CBA3b SIBAIEHMH BCErga NposBAsieTcs 4epes
cooTBeTcTBMEe KapTorpadMuecKmx M306parkeHmi.

OnHako npeanoysoxXeHue 0 TOM, YTO YeM GOosiblilie CTeNeHb COBIIajie-
HUsI KOHTYPOB MJIM CXOACTBO PUCYHKA HM30JIMHUM, TEM CUJIbHEE 3aBUCH-
MOCTb MEXAY SBJICHUSMH, He Bceraa crpasewinBo. Cilyyaercs, 4To mpo-
CTPAaHCTBEHHOE COOTBETCTBME MOXHO HAOJIONATh U MEXNY SIBICHUSAMM,
He 3aBUCMMBIMM WIH OYeHb C1ab0 3aBUCMMBIMU APYT OT apyra. Hampu-
Mep, Ha KapTax FOpHbIX TEPPUTOPHIL YacTo GpocaeTcs B I71a3a COIJIaco-
BaHHOCTb PUCYHKA M30JIMHMI1 CaMbIX Pa3HLIX SIBACHUM, HalIpUMED pac-
npeaeseHuss TEMIEpaTyp M OCAIKOB, CO3PEBAHUS CEIbCKOXO3SMCTBEH-
HBIX KYJbTYp, TUIOTHOCTHM HacelieHUss U T.M. PopMajbHBIil pacyer
Ko3(hduLIMeHTa KOPPENSLMU MOXET NIPUBECTH K MApPafOKCaIbHBIM Bbl-
BOZaM, Hampumep Ha puc. 13.9 nokazaHoO BBICOKOE COOTBETCTBHE MEXIY
MJIOTHOCTBIO HaceNeHUs U JaTaMu 3alBeTaHusi Kaptodens. Pasymeercs,
MPU BBICOKOI CTATUCTUYECKOW KOPPEISLMU MPUIMHHO-CIIEACTBEHHAS
CBSI3b MEXIY 3TUMMU SIBIEHUSIMU OTCYTCTBYET, U30JIMHUM HA OOEUX Kap-
Tax JIMILUb MOBTOPSIIOT M30TUIICHI peibeda. DTOT MMPUMEP MOKa3bIBaeT,
HACKOJIBKO OCTOPOXHO CJIEAYeT MOAXOAUTb K COAEpPXATeNbHON HUHTEp-
MpeTalumn COOTBETCTBUSA KapTorpaduyeckux o6pa3oB. TonbKo reorpapu-
4ecKHit aHaTU3 MPUUMHHO-CIEACTBEHHBIX OTHOLLEHUIT [TO3BOJISIET OKOH-
YaTEeJILHO CYIUTh O peanbHbiX 3aBUCMMOCTSIX MEXIY SBJIEHUSIMHU.
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Puc. 13.10. KoppenasuuoHHble KapThl, OTpaXaioliKe CBA3b MEXIY IyCTOTOM
PEYHOM CETH M CPeNHHM roJOBbIM CTOKOM (A3epbaitixaH).

a — KapTorpamma Koppessiuuii, cocTaBieHHast o ¢GpU3MKo-reorpadpuyeckuM paii-
OHaM; 6 — KapTa M30KOppeJAT (TMHMIA PaBHBIX KOPPeJsALMii); 3alUTPUXOBAHbI
06J1aCTH BBICOKUX MOJOXHTENbHBIX KOPPEIsALUiA.

[Tpu uccnenoBaHUM reOCUCTEM BaXKHEMUILUI MOMEHT — TMPOCJIEXH-
BaHUE M3MEHEHHMS B3aMMOCBS3eil MO TEPPUTOPUU, OT MECTAa K MECTY,
BbISIBJIEHHE 30H, Te CBSI3U CUJIbHBI U Tlie OHU 0C/IabeBaloT WM COBCEM
OTCYTCTBYIOT. [IJIsl 3TOr0 CO31a10T ClielUanbHbIE Kapmot 83aumMocesseil,
OTpaxalolire MpoCTPaHCTBEHHOE BapbUpOBaHUe CBa3eil. B 3aBucuMoc-
TH OT CITOCO0a MOCTPOEHUS MOJYYaIOT Pa3Hbie THUITbl TAKUX KapT:
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¢ Kapmbl pationupoeamm noO cmeneHu 63auMH020 coomeemcmeus,
cocTaBjisieMble MyTeM rpad@uyeckoro oBepJsiesi U OKOHTYpUBAHUS
paiilOHOB MOJIHOTO U YaCTUYHOIO COOTBETCTBUIA;

* Kapmozpammsl 83aumoceaseil, rie 1oKasaTeld KOppeJsiu1 pac-
CUYUTAHBI MO eAMHHULIAM TEPPUTOPUATIBHOTO eeHUS, OOBIYHO MO
aAMUHUCTPAaTUBHBIM pailOHaM;

* Kapmul u30Koppeasam, Ha KOTOPbIX NPOBEAEHb! U30JIMHUM PaBHbIX
K03(pHULIMEHTOB KOPPESILIMM MO JAHHBIM, BBIYMCIIEHHBIM B s14eii-
Kax peryJisipHOi UMY HEPETYJsIPHOM CETKH;

* Kapmut SHMponuy KOKMypoe, Ha KOTOPbIX B3AUMHOE COOTBETCTBUE
SIBJIEHMM OLEHMBAETCS C IMOMOLIbIO MOKa3aTeNss SHTPONUU IJIs
KaXAO0ro OTOe/JIbHOIO KOHTYpa, apeana, JlaHauadTHOro Bblaena,
BogocbopHoro b6acceiHa.

Yem noapobHee U aeTajibHEe 0Ka3aHO BApbMPOBAHME B3aUMOCBSI -
3eil OT MecTa K MECTy, TEM MHTepecHee KapTa ISl MPOCTPAHCTBEHHOIO
aHanu3a. HanpuMep, npencraBneHHas Ha puc. 13.10 kapTa n3okoppe-
JIAT 3HAYMUTEJIbHO AETalbHEE, YEM KapTorpaMma, XapakTepu3yeT B3a-
MMHOE COOTBETCTBME I'yCTOTbl PEYHOI CETH M OJOBOI0 CTOKA HA Tep-
putopuu AsepbaiinkaHa. BunHbel TeppuTOpUM, Tie CBA3b BbiCOKA (rop-
Hble pailoHbl bosbluoro u Masnoro KaBkasa) u roe oHa npakTH4YecKU
orcyTtcTByeT (Kypa-ApakcuHckass HU3MeHHoOCTb). [Ipu paccMoTpeHuu
00011 U3 3TUX ABYX KapT CTAHOBUTCS SICHO, HACKOJIbKO OECIOsie3eH ¢
reorpaMyeCKOil TOYKU 3PEHUSI pacueT eAMHOro KoadhdHULIKreHTa Kop-
peJisiuMM 1Sl Bcer TeppuTopuM A3epOaiiikaHa: B 3TOM Cjly4yae OKasa-
Juch Obl CMEIUAHbI BBICOKME M HU3KUE KOPPEJSALUM, a UX MPOCTPaH-
CTBE€HHas auddepeHUMaLusl 0cTalach HEPACKPLITOM.

13.4. UsyueHye AMHAMUKNA

Jnst u3yyeHus: IMHAMMKH SIBJIEHWI M MPOLIECCOB, T.€. UX BO3HMK-
HOBEHMS, Pa3BUTHsl, UBMEHEHUSI BO BDEMEHU U MEpEMELUEeHUs B MpPo-
CTPAHCTBE, UCIIONb3YIOT pa3Ho6peMeHHble Kapmbl, HaA KOMOpPbIX OOHU U
me dce oGsexmut usobpaxcensvi 8 pasnvie momenmot épemenu. K pasHo-
BPEMEHHBIM OTHOCSTCSl KapThl, COCTaBJ€HHbIE ¥ M3IaHHbIE B pa3Hble
roabl (HanmpuMmep, CTapble M COBpeMEHHbIe Tonorpaguyeckue), au6o
KapTbl, COCTaBJIEHHblE OJHOBPEMEHHO, HO (UKCHUPYIOLIHUE pa3Hble
MOMEHTbI BpEMEHU (MOMECSUHbIE KapThl TEMIIEPATyp), a TaKXe Kap-
TbI-PEKOHCTPYKLIMH (najeoreorpaduyeckue, UICTOpUKO-reorpadpuyec-
KHE M T.IL.).
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CpaBHMBas KapThl, HA KOTOPbIX SIBIEHUSI NPEACTABJACHbl B MOMEHThI
BPEMEHHU 1, L), ..., I, MOXHO BbISABUTb M3MEHEHMs, MPOUCLUEALINE 3a
J11060#1 NPOMEXYTOK Af, U KADTOMETPUUECKU OLEHUTb IPUpALLEHU sl pac-
CTOSIHMIA, MIolaneit, oobeMoB (£ As,  Ap, £ Av u 1.4.). Ilo pasHoBpe-
MEHHBIM KapTaM YCTaHaBJIMBAIOT HE TOJMbKO BEJIMYMHBI U3MEHEHUI, HO
Y YX HalnpaBJieHUsl, OUEHUBAEMbIE BEKTOPAMU, U CPEHIOIO0 CKOPOCTh. Bo
MHOIOM LEJMA aHAIU3a pa3HOBPEMEHHbIX KapT MOX0XU Ha MOBTOPHbIE
VMHCTPYMEHTAIbHBIE ChEMKU MECTHOCTU. A BCSIKUM TMOBTOPHBIM Ha0J110-
JEHUSIM TIPUCYLIM 1Ba JOMYILEHUS: BO-IEPBBIX, 32 BEJIMYHUHY MepeMe-
LLIEHU I TPUHUMAETCS anrebpanyeckKasi CyMMa BCex NepeMellieHU  3a aHa-
JIU3UPYEMBIIA MPOMEXYTOK BPEMEHM, a BO-BTOPBIX, CKOPOCTb HM3MeEHe-
HUI IPMHUMAETCS TOCTOSTHHOM 0€3 pe3KMX YCKOPEeHUI WIK 3aMeIEHUA.

OueHb LIEeHHBIMU JOKYMEHTAMH JUIsl aHAJIM3a €CTeCTBEHHOM M aHT-
POMNOTreHHO (TEXHOreHHOW) IMHAMMKU F€OCHUCTEM CIIYXAT CTapble TO-
norpagpryeckue KapTol 4 ruiansl. B Poccuu rocynapcTBeHHbIe TOMmorpa-
uyeckne cbeMKH ObUIM BBINIOJIHEHBI NMETPOBCKUMH TeONE3UCTaMU B
1720 r., a B 1765 r. Hayanuch paboTEHI

/ / Mo Tr¢HEPAJIbBHOMY MEXEBAHUIO «3€-

Menb Bceit uMnepun». OHU OXBAaTHUIHU
MOYTH BCIO €BPOIIEICKYIO YaCTh CTpa-
Hbl. CeroaHsi CpaBHEHHUE 3TUX KapT C
COBpPEMEHHBIMH TOMOrpapHU4YeCKUMHU
KapTamU IMO3BOJISIET [IOJYYUTb TOYHBIE
cBefeHuss 06 M3MEHEHMU BCEX KOM-
MOHEHTOB JaHAwadTa, pa3BUTUU CETU
JIOpOT Y HaceNeHHbIX MYHKTOB. MHO-
1 rMe eBpOIeMCKME rocyqapcTBa Takoke
pacnosaralT CTapbiIMUA KapTaMu BbI-
1845 r. 1943 r. COKOM TOYHOCTH, OTPaXaoIUMU 00~
O\ JIMK MECTHOCTHU, HAYMHAsA C 3MOXHU
CpenHeBEKOBbDSI.
Puc. 13.11. 3MeHeHHE U3BUIU- ITo pa3zHOBpeMEHHbBIM KapTaM U3y-
cTocTH pycna p. Ait B baii-  4aloT U3MEHEHUSsT pa3HbIX TUIIOB:

KHpUM TIOHTH 33 CTO JIET, 4  \ionnerHble H3MEHEHUS (HAMPU-
OGHAPYKEHHOE MPH COMOC- o) " ook yecKMe ABUKEHHUS
TaBJICHUM CTApOil OAHOBEP- p, 6 N >
CTHOM Kaprel (1845) u co-  CMELLEHMS GEPEroBbIX JIMHMA MK

BpEMEHHO# Tororpaduyec-  PYCEJ PEK), ISl BBISBICHNs KOTOPBIX
KO KapThl MaciuTaba 1:50 000 HeoOXO0AUMbI KapThl, pa3acji€CHHbIE
(1943). Kaptsl mpuBeseHsl K OOJIBLUMMU MPOMEXYTKAMU BPEMEHU
o/HioMy Maclutaby. (puc. 13.11);
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+ ObICTpBIE U3MeHEeHUs (CMeHa CH-

HOMNTHUYECKONH OOCTAHOBKM, 3KO-
JIOTUYECKOH CUTyaUMU U T.I.),
aHATU3 KOTOPbIX MOXHO IMPOBO-
IUTb TOJBKO IO CEpUsIM KapT,
pa3aeseHHbBIM MaJlbIMU BpEMEH-
HBIMU MHTEPBAIaMU,;
MepUOAUYECKHE U LUHUKIMYECKUE
M3MeHEeHHUs (Ce30HHbIe, PEHONOTU -
YyecKHe sIBJIEHUS U JIp.) — B 3TOM
cllyyae NpuBJeKaloT pa3HOBPEMEH-
Hbl€ KapThl, OTpaXamollUe Xapak-
TepHble (da3bl pa3BUTUS SBICHUS
WIU TNpouecca;

3MU30AUYECKUE U KaTacTpohu-
YyecKue M3MEHEHUS WIM 3aMelle-
HUS (3EMJIETPSICEHUSI, CXOI Jia-
BUH, MOsIBJIEHUE Tapeil Ha MecTe
JIECOB) — ISl UX M3YYEHHUS He-
00XOMMMbI KapThl, (PUKCUpYIOLIYe
MOMEHTBI 10 M [10CJIe HACTyIUIe-
HHUS SIBJICHUS.

Pe3ynbTaThl CpaBHEHUS Yalle BCEro
MPEACTaBSIOT IIYTEM IIPOCTOrO COBMeE-
LLIEHUsI KOHTYPOB sIBJIEHUI Ha pa3Hble
narbl. Tak, HanpruMep, NoJlyyeHa KapTta
npupocra gaenbThl JdyHast 3a 130 ner
(puc. 13.12). TTo He¥t ynoOHO BBITONHATD
KapTOMETPUYECKHE OTpeNeaeHUs, TIo/I-
CUUTHIBATh BEIMYMHY U CPETHIOI0 CKO-
POCTb MMPUPOCTA AeNbThI U AP.

Hpyroit croco6 oToOpaxeHus nu-
HaMMKM — COCTaBJIeHHE KapT pa3HOCTH
COCTOSIHUI SIBJIEHWSI Ha pa3HbIe OaThl.
Tak MOXHO MoKa3aTh, HampuUMep, NMPUPOCT HaceJieHUs MO paioHam
MM U3MEHEHME YPOXANHOCTU CEJbCKOXO3SIMCTBEHHBIX KYNBTYp Ha
MOCEBHBIX MJIOIIAAX.

OauH U3 caMbIX HarJsAHBIX CIIOCOOOB MpencTaBleHUs pe3yibTa-
TOB aH&JIM3a Pa3HOBPEMEHHBIX UCTOUHUKOB — COCTaBJIEHUE Kapm ape-
a106 usmenenun AéAeHul. D10 NOCTUraeTCs MyTeM rpau4yecKoro oBep-

—— 1830 1.
e 1882 .
—=-—= 1830 r.

— 1960 r.

Puc. 13.12. TIpupoct aenbThi
p. lyHait mo maHHBIM TO-
norpadmyYecKuX ChHEMOK,
BBIMTOJIHEHHBIX B pa3Hble
roasl.
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PHC. 15.13. CUCIHBIICHNE KdP1bl M3SMEHEHNA JIdHALUAWIUB Hd UCHUBE CU1l0C-
TaBJ€HUs pa3HOBPEMEHHBIX KapT.
a — npupoaHblii NaHAwadT, 6 — aHTPONOreHHO M3MEHEHHBIH naHawWadT; 6 —
aHTponoreHHas TpaHchopmauus naHawadTa 3a 25 ner; ¢ — TabnauyHas aereHaa,
rae uudpamu 0603HayeHbl HOMepa KOHTYPOB U MX TpaHchopMauums.
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niesi, T.e. COBMELLEHUS ABYX KapT (MPOLLJIOrO U COBPEMEHHOI0 COCTOS -
HUs1) Ha obuleit ocHoBe. Ha puc. 13.13 nokasaHbl 1B€ pa3HOBPEMEH-
Hble KapThl: HA ONHON OTpa)K€H NMPUPOAHBbIK naHawadT, a HA ApY-
roit — TOT Xe naHawadT yepe3 25 nAeT, NOABEPTIUUIACS 3HAYUTESIBHO-
MY aHTPOINOreHHOMY BO31eHCTBUIO. JlereHaa KapThl 1aHa B MaTPUYHOM
dbopMe, oHa xapakTepu3yeT CMEHY COCTOSIHUS KaXmoro jaHauagra
WJIM ero COXpaHHOCTb. Takas KapTta ynoOHa /151 KOJIMYECTBEHHOM OLIEHKU
TpaHcopMauUK JaHAWAPTOB U CTENEHU XO3IMUCTBEHHOIO OCBOEHUSA
TEPPUTOPUU.

13.5. Kaprorpadnueckue IIporHo3nl

CpaBHeHMe KapT pa3HOi TEMAaTUKH U pa3HOBPEMEHHbIX MO3BOJISIET
nepeiTH K MporHo3aM Ha OCHOBE BBISIBJEHHBIX B3aMMOCBSI3€H U TEH-
NECHLMI pa3BUTHUS SIBJICHUMA.

B ucropum xkaprorpacduu M3BECTHBI 3aMeUaTebHbIE CyYyau, Koraa
KapTorpaduyecKe MPOrHo3bl PUBOAUIIM K OTKPBITUSIM HOBBIX 3€MEJIb.
Tak, odpuuep poccuiickoro dnora H. I'. IlunnuHr, aHanusupys mno
KapTaM JIBMXEHHE apKTUYECKUX JIbA0B, B 1865 r. BpICKa3a/ Npeanono-
XEHUE O CYLIeCTBOBAaHMU HEU3BECTHOIO apXuIlenara, KOTOpblif BCKOpe
ObUT OTKPBIT aBCTPUILIAMU U MONy4n HazBaHue 3emast Opanua-Hocu-
da. A B 1924 r. nonspHblil uccnenoBatesb U okeaHorpad B. 10. Buse
TakXX€ Ha OCHOBE KapTorpagu4yecKoro aHaaMu3a Mpeackasa CyLecTBo-
BaHWE OCTPOBa, KOTOpbIil yepe3 IIeCTb JIeT ObUl HAHECEH Ha KapTy
aKcnenuiueit Ha ienokone «Cenos» ¥ Ha3BaH UMeHeM Buse. Briocnen-
CTBUHU oKeaHojior Bc. bepe3kuH, cocTaBUB KapTy IMHAMUYECKUX Teye-
Huit B Kapckom Mope, npeackasan OTKpbITHE OCTPOBOB YeAMHEHHUS U
YwakoBa. Bce atu yauBUTENbHbBIE TPOTHO3bI ObUIM CHEMaHBbl MO Kap-
TaM, B TULLU pabouux KaOMHETOB, YTO HA3bIBAETCS «Ha KOHYMKE Mepar.

B Haykax o 3emsie ¥ 001leCTBe NMPOrHO3 NOHUMAETCS IT0-Pa3HOMY.
[eorpadst 1 3k010rM OOBIYHO TPAKTYIOT €ro Kak MpeaBUACHHUE Oyay-
LIMX CUTYaUHil, T€OJOrM — Kak Mpeacka3aHue HEeU3BECTHBIX CTPYKTYD
Y MECTOPOXIEHUIA MONEe3HBIX UCKOMAEMbIX, 3KOHOMHUCTHI U COLIHOJIO-
I'M — Kak BbIsIBJIEeHUE TeHIeHUU I pa3Butus. KapTorpaduyeckuii meton
conuxaer 3TH noaxonbl. Ilpoeno3 no kapmam paccmampueaemcs Kak
uzyvenue s6AeHUll U NPOUECCO8, HeOOCMYNHbIX COBPEMEHHOMY HeHOcpeo-
CMBEeHHOMY UCCAe008aHuI0. DTO 03HAYAET, YTO MPOTrHO3UPOBAHUE HE
OTPAaHMYMBAETCS TMIIOTE3aMH O Pa3BUTUM SAIBIEHUM WIM IMPOLIECCOB B
Oynyuiem. MOXHO MPOrHO3UpoOBaTh U COBPEMEHHDIE, HO ellle HEU3BEC-
THBIE SIB€HUsI, HAl[pUMEP HEeU3BECTHbIE MMoJie3Hble uckonaemnie. Cy-
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LLIECTBEHHO JIMLLb TO, YTO MPEACKA3bIBAEMOC SIBJIEHUE HENOCTYITHO TIpsi-
MOMY M3YYEHHUIO B HACTOsILIEE BPEMSI.

B ocHoOBe mporHosa Jiexar xapmozpaguueckue 3KCHpAnOAAUUL,
NOHUMAaEMble B LIMPOKOM CMbIC/IE KAK PACIPOCTPAHEHUE 3aKOHOMED-
HOCTEii, MOJYyYEeHHbIX B X0[1€ KapTorpa(MyecKoro aHajiu3a Kakoro-amoo
SIBJIEHUSI, HA HEU3YYEHHYIO YacTb 3TOTO SIBJIEHUS], HA APYTYI0 TEPPUTO-
puio 1 (4nu) Ha Oynyuiee Bpemsi. Kaprorpadguueckue aKCTpanossiimu,
KaK M JII00ble Apyrue (MaTeMaTh4yecKue, IOTMYeCKKe), He YHUBEPCATbHbI.
HIX NOCTOMHCTBO B TOM, YTO OHHM XOPOLIO IPHUCIOCODEHBI IS MPO-
THO3UPOBAHUS U TMPOCTPAHCTBEHHBIX, U BPEMEHHBIX 3aKOHOMEpPHOC-
Teil. B npakTHKe NPOrHO3UPOBAHUS MO KapTaM LIMPOKO MPUMEHSIOT
TaKke M3BECTHbIE B reorpaduu METOAb! aHAJIOTHI, MHAMKALIMU, IKC-
NEPTHBIE OLIEHKH, PACUeT CTaTUCTUYECKUX PETPECCHIt U Ip.

CylIeCTBYIOT TPH BUIA NMPOTHO3a MO KapTaM:

¢ MIPOTHO3 BO BPEMEHU, OCHOBAHHBIN HA SKCTPAMONSLUUN THHAMM -
YECKUX TEHAEHLIMMA, BBISIBJIEHHBIX 110 Pa3HOBPEMEHHBIM KapTawm;

¢ [IPOrHO3 B ITPOCTPAHCTBE, OMMPAIOLIUIACA HA B3aUMOCBSI3U U aHa-
JIOTMM, YCTAHOBJIEHHBIE TIO KapTaM pa3HOil TEMaTHKH;

¢ IPOCTPAHCTBEHHO-BPEMEHHOM MPOTHO3, COYETAIOUIMIt 06a Ha3BaH-
HBIX BbILLIE BUIA MTPOTHO3a U MO3BOJISIOLLUI MpeCcKa3aTh TeHICH-
UMY pa3BUTUA U 3BOJNIOLUU SIBIEHUS B MMPOTHO3UPYEMOM IIpO-
CTpPAHCTBE.

IIpu xaprorpadguyeckoi 3KCTpamnoyisuuu ocoboe 3HaAYCHUE Mpu-
00peTaloT KapThl (OHOBBIX [OBepXHOCTEN (CM. pa3a. 13.2). C ux nomo-
LbI0 MOXHO TNpEeACKa3aTh [JIaBHbIE, OMpeaesoline, (GOHOBbIE YEPTb
SIBJIEHUS, HE BABasICh B N€TA/IM, YACTHOCTH U BO3MOXHBIE ClyYaifHble
OTKJIOHeHHUsI. KapTbl (POHOBBIX MOBEPXHOCTE! B paBHOM Mepe MPUTOa-
HBI JUISL POrHO3a BO BpeMEHM UM npocTpaHcTBe. Tak, uMes ceputio Go-
HoBbIX noBepxHocTeit PII-A, OII-B, ..., ®II-N, MOXHO C MOMOLLLIO
perpeccHOoHHBIX MoaeJieit 3KkcTpanoanpoBaTh 3HaueHne OI1-N+Q, rae
N+Q — nporHo3upyemasi IOBEpXHOCTb (€CJIM NAETCS MPOTHO3 B MpPO-
CTPaHCTBE) WK MPOrHO3UPYEMOE COCTOsIHUE (€C/IM peyb UAET O Mpo-
rHo3e Bo BpeMeHU). Kpome Toro, Mmoaenu oHOBBIX MOBEPXHOCTEM NPH-
MeHUMBI ¥ Ui uHtepnonauuu. [lo cepun kapt ®II-A, OII-B, ...,
®II-N moxHO paccuuTath noBepxHocTb PII-K, roe 3HaueHue K Ha-
xoautcs B uHTepBaje A < K < N.

leorpadgryeckue NporHo3bl BO BpEMEHU Ki1acCU(DUUMPYIOT MO yn-
PEXIEHUIO WK 3a01aroBpeMeHHOCTH. Pa3nuyaioT nporuo3sl 101rocpoy-
Hble (HECKOJIbKO JecATuIeTHit), cpenHecpoyHsie (10—15 ner), kpat-
KOCpOYHble (TpU—TSITh JIET) U CBEPXKPATKOCPOUYHbIE (MeHee roaa). 310
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NeNeHHne, OOHAKO, IOCTATOYHO YCAOBHO. MHOroe 3aBUCHUT OT MPUPOLI
camoro sBjieHus (cM. pasa. 8.6).

JIOCTOBEPHOCTh MPOTHO3HBIX KAPT 3aBUCUT OT 3a0J1arOBPEMEHHOCTH
M JaNbHOCTH SKCTPANONSILIMU, XapaKTepa CAMOTrO sIBJIEHUS, €ro CTa0ub-
HOCTH MJIK MOABUXHOCTH, LMKJIMYHOCTH, OT JOCTOBEPHOCTH U MOJHOTbI
MCXOMHBIX KapT, a TaKXe OT YCTOWYMBOCTH BBISABJIEHHBIX TEHIEHIIMIA,
TECHOTbl B3aMMOCBSA3€i, YTO BO MHOIOM OTPENENSIeTCS CaMOil METOIU-
KO}t MPOrHO3MpOBaHus. B 3aBUCMMOCTHU OT CTENEHM JOCTOBEPHOCTH pas-
JIMYAIOT KapThl MPeaBapUTE/IbHOTO, BEPOSTHOIO M BeCbMa BEpOSITHOIO
NPOTHO3a, a TAKXKE KAapThbl MEPCIEKTUBHOIO pacyeTa (cM. pasn. 8.5).

13.6. O HaEeXKHOCTH MCCJIENOBAHMMA 110 Kapram

HapexHocTb KapTrorpadMyeckoro MeTofla — 310 ero cnocobHocTb
obecneunsaTb BEpHOE pELUEHUE NOCTABNEHHON 33afauM.

UHbiMKU cnioBamu, yeM GuXe K UCTUHE MOJYYEHHBIA pe3ysibTar,
TeM HaaexHee uccienoBanue. OueHKa HaaeKHOCTU — JOBOJIBHO CJIOX-
Hasg M 4acTo HeompeneneHHas 3alaya, MOCKONbKY IMOrpeliHOCTh pe-
3y/lbTaTa 3aBUCMT OT MHOTMX MPUYMH, U3 KOTOPBIX OIHU BBISIBJISIOT,
NoJNb3ysiCh METONAMU TEOPUHU OILMOOK, KAPTOMETPUM U MaTeMaTHYec-
KOW CTaTUCTUKM, a APYrUe HE MMEIOT TOYHBIX OLEHOK, U CYIHUTh O HUX
MOXHO JIM1lIb C YYETOM HaBbIKA, OTbITa, HAYYHOI 3PEIOCTH UCCIIENOo-
BaTens M ApYrux cyObeKTUBHBIX (aKTOPOB.

MHoroo6pa3ue Hay4HbIX ¥ MPaKTUYECKUX 3a1ay, PelliaeMbIX C MOo-
MOLUBIO KapTorpaduueckoro MeTona UcciaeqoBaHusl, BCSIKUI pa3 Tpe-
OyeT ocoboro rnoaxoaa K OUEHKE HAAEXHOCTH, MOITOMY YHUBEPCAJb-
Hble KPUTEPHUH BPS JM NMPUMEHUMbI. TeM He MeHee MOXHO yKa3aTh
NPUYUHBI U OCHOBHBIE UCTOYHHUKHU OLIUOOK:

* KOHUenmyaibHble — HETOYHOCTb, HEMOJIHOTA U IpYr1e HeJ0CTaTKU
UCXOAHBIX KOHLETLINI, HEBepHAsd UHTEpIIpeTalusl Pe3Y/IbTaTOB;

* KOMMYHUKQUUOHHble — OLUMOKY WCIOMHUTENENH, HETOHUMaHUE
WY HEMPaBWIbHOE BOCNIPUATHE MbICTIEi, Ulleil, He4eTKOCTb Gop-
MYJIUPOBOK 3aJlaHUsl, BbIBOJIOB;

* 2eozpaghureckue — HeOIpeNeAeHHOCTb WM YCJIOBHOCTD IIPOCTPaH-
CTBEHHbBIX TPAHMII U BPEMEHHBIX MPeIe/IOB CAMUX OOGBLEKTOB, U3Y-
YyaeMbIX MO KapTaM, MPUOIMKEHHbIE MPEACTABIEHUSA O TEHAEH-
UMSIX UX U3MEHEHUS] BO BpEMEHU U MPOCTPAHCTBE U T.IL.;

* Kapmozpaguueckue — HETOYHOCTb KapT, MO KOTOPbIM BEAyTCH
UcC/eOBaHUS, UX HEMOJHOTA, YCTApeaoCTh;

17 — 4886
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* mexHu4ecKue — TOTPelIHOCTU U3MEPEHUI1, HECOBEPLUIEHCTBO UH-
CTPYMEHTOB U ODOPYNOBAHMS, AJITOPUTMOB M MpPOTPaMM, He3a-
LU LIEHHOCTb 0a3 JaHHBbIX.

MHoryMe HETOYHOCTH M OLMUOKK HeU3OeXHbI, HO MCCIIENOBATENb
BCEra JOJIXEH MbITaTbCs YYeCTb MX. BaXXHO MOMHUTH, YTO OLUUOKHK U
HETOYHOCTH ITOSIBJISIIOTCS HA BCEX 3Tanax MCC/AeA0BaHUs — IIpH [10CTa-
HOBKE 3aay, MOATOTOBUTEIbHBIX paboTax, B Tpolecce IMPOBEeAeHUs
CaMOro KCCJeOBaHUs U Ha 3aKJIIOUYMUTE]bHOM 3Talle UHTEpIIpeTaluu
pe3y/bTaTOB.

ITo ToyHOCTH MONY4YaeMBbIX Pe3yJ1bTaTOB BCEe UCCIIENOBAaHMS 10 Kap-
TaM JEJIAT Ha TPU TPYMIIbI.

Tounvte uccaedosanus, npy KOTOPBIX U3MEPEHUS U BBIYMCICHUS
BBITIOJIHSIOT C MAKCUMAJIbHO BO3MOXHO TOYHOCTLIO. [1pn 3TOM cTapa-
I0TCSl TLUATEJIbHO YYECTb U MCKJIIOYUTH BCE OLUMOKH, MPOBOIST HEO-
QHOKPATHbIE KOHTPOJIbHbIE U3MEPEHUS U HE3aBUCHUMBbIE BBIUUCIEHUS.
Hampumep, Mpy TOYHBIX UCCIIEAOBAHUSIX MOTPEIIHOCTY U3MEPEHUS JTUH
U TJIOLUAJEH MO KapTaM He JOJIXKHBI npeBbiiaTh 1%, a yrjioB — 1°.

Hccaedosarnusa cpedneli mounocmu, XOrja 1o yCJIOBUSIM pabOThHI
NPMHUMAETCS], YTO MOIPELUHOCTb Pe3ysibTaTa He JOJIKHA MPEBbIILATh
ornpeaeeHHOro JOMMYCTUMOTO Mpeaeia. Toraa morpeiIHoCTH, MEHbILNE
3a4aHHON TOYHOCTH, BOOOLIIE HE YYUTHIBAIOTCS, YTO CHUXKAET TPYAOEM-
KOCTb M COKpALLaeT CpOKM paboT. 3aMeTUM, YTO M3OBITOYHASI TOYHOCTb,
He OMnpaBaHHast MPAKTUYECKUMHU LIEISIMU UCCIICAOBAHUS, — 3TO CEpPhe3-
HBI MeTOAWYECKUIi IpocueT. [TorpeliHoCT onpeaeneHus WIMH U 10~
manei npu U3MepeHUsIX CpellHeil TOUHOCTU HoxomasaT no 3—5%, a yr-
J0B — 110 3°. B reorpaduyeckux uccaeqoBaHUsIX, KaK ITOKa3bIBaeT OIbIT,
TaKOi ypOBEHb TOYHOCTH OKA3bIBAETCS BIOJIHE MIPUEMIIEMBIM.

Ilpubauxcennste uccae006anus, BbINONHSIEMbIE C HEBBICOKONU TOY-
HOCTBIO, OOBIYHO HYXHBI IS MPEABAPUTEIbHBIX OLIEHOK M MPUKUIOK.
WX npoBoasT 6€3 UCIOIb30BAHMSA TOYHBIX UHCTPYMEHTOB, YACTO BU3Y-
aTbHBIM nyTeM. OLIMOKK U3MEPEHUs [UIMH U TUIOILAJEe MPU 3TOM CO-
crasnsoTr 6—10%, a yroB — 1o 8°. IIpubikeHHble ONIpeNeaeHUs N0-
3BOJISIIOT MPAaBWIBHO CIUIAHUPOBATh JNajibHeiline, 6onee TOUHbIE UC-
CleIOBaHMsl.



[nasa XIV
Kaprorpadusa
1 reonHPOopMaATHKA

14.1. Teorpa¢dmueckne MHPOPMAIMOHHBIE CHCTEMBI

B xoHue XX B. G1aromaps akTHBHOI aBTOMATU3aLMM ¥ KOMITbIOTE-
pu3auuM Kaprorpabus craja AepXaTeJbHULEH U pacropsIUTeNbHU-
/el OTPOMHBIX MACCMBOB MHGOPMALIMK O BaXHEHAUIMX acIIeKTax Cylile-
CTBOBaHMS, B3aMMOJEHUCTBUS M (DYHKUMOHMPOBAHUS TPUPOABI U
obulecrBa. MHdbopmaTusaums nmpoHMKia Bo Bce chepbl HAyKH M MpaK-
TUKH — OT LIKOJILHOTO 00pa3oBaHUsl IO BBICOKOM TOCyIapCTBEHHOM
MOJIUTUKH.

B Haykax o 3emne Ha 6a3e MHPOPMALMOHHBIX TEXHOMOrMH CO3AaHb!
reorpadmyeckme MHopMmauHOoHHble cucTemsl (TMC) — ocobble an-
NapaTHO-NPorpammHbie Komnnekcol, obecneunsarowme cbop, ob-
paboTKy, oTobparkeHue U PacnpPoCTPaHeHHe NPOCTPAHCTBEHHO-KO-
OPAMHMPOBAHHBIX AaHHbIX. OaHa M3 ocHOBHBIX yHKumH TMC — co-
30aHMe M MCNONb3OBAHWME KOMMBIOTEPHbIX (3MEKTPOHHBIX) KapT,
aTNacoB U APYrUX KapTOrpagHHECKHX NPOU3BEAEHWM.

Ilepeoie TUC 6pn coznannl B Kaname, CIIIA u IlIBeuun mis
U3y4YeHUs MPUPOAHBIX pecypcoB B cepenrte 1960-x romax, a ceifyac B
TIPOMBILIJIEHHO Pa3BUTHIX CTpaHax cyluecTBytoT Thicsiyd I UC, ucnosb-
3yeMbIX B 3KOHOMHUKE, MOJIUTUKE, IKOJIOTHH, YIPABJIEHUU U OXpaHe
NPUPOIHBIX PECYPCOB, KafacTpe, HaykKe, 00pa3oBaHuM U T.1. OHU HH-
TErpupyloT Kaprorpaduuyeckyo UHGOpMaUUio, TaHHbIE NUCTAHLIMOH-
HOTO 30HIMPOBAHMUS U 3KOJIOIMYECKOTO0 MOHHMTOPUHIA, CTATUCTHUKY U
nepenucu, ruApOMETEOPOJIOTHYECKUE HAOMIONEHUSI, IKCTIENULIMOHHbIE
MaTepuabl, pe3yabTaThl OypeHHs U Ip.

B cosnanuu T'MC y4yacTBYIOT MHOTHE MeEXAYHApOIHbIE OpraHMU3a-
unu (OOH, KOHECKO, IMporpamMma mo oxkpyxarouieit cpene 4 Ap.),
NPaBUTEJIbLCTBEHHBIE YUPEXIEHUSI, MUHUCTEPCTBA U BENOMCTBA, Kap-
Torpacdryeckue, reoIorHueckue U 3eMeibHble CNyXO0bl, YacTHbIe Pup-
MBI, HAyYHO-UCCIIEI0BATEIbCKUE MHCTUTYTBI M YHUBepcUTeThl. Ha pa3-
paborky 'MC 3aTpaumBaioT 3HayuTeNbHblE PUHAHCOBBIE CPENCTBa, B
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AeJie YYyacTBYIOT lleJible OTPAc/iv MPOMBILUIEHHOCTH, CO3/aeTcst pas-
BeTBJIEHHas1 reonHdopMaLMoHHas HHGPACTpyKTypa. Bo MHOrux crpa-
Hax oOpa3oBaHbl HAUMOHAIBHBIE U PETMOHAJIbHbIE OpraHbl, B 3afayu
KoTtopbix Bxoaut pazsutue ' MC 1 aBToMaTu3nMpoBaHHOro KapTorpagu-
pOBaHUsI, a TaKXe ONpeAe/ieHUe rocylapcTBeHHOM NoNUTUKH B obnac-
TH reOMH(pOPMATUKM.

B rocynapctBeHHbIX mporpammax Poccuyu MHOTO BHUMaHUS YIes -
€TCSl Pa3BUTUIO reOMH(POPMALIMOHHBIX TEXHOJNOTHIA [N KapTorpadu-
poBaHus, a Takxke cozgaHuio M C pa3Horo paHra U Ha3zHayeHUS s
ueseit yripasnenus. B kpynHeituimx ropogax Poccun — Mockse, CaHKT-
etepbypre, Exarepun6ypre, Hosocubupcke, Mpkyrcke u Xab6apos-
CKe — CO3/1aHbl LIEHTPhI reonHdopMaunu. K HUM NpuUBS3bIBAIOT MECT-
Hbole TUC u ueHtps c6opa asapokocMuueckux jaHHeix. B eaunyio F'MC-
uHGpacTpykTypy Poccuu nocreneHHoO BKIIOYAKOT 6a3bl M GaHKY JaHHBIX
Hay4YHBbIX UHCTUTYTOB U YHUBEPCHUTETOB.

ITpuHATO pasnuyaTth clieayoumne TeppuropuaibHble ypoBHu [TUC u
COOTBETCTBYIOLIME UM MaciuTadbnl (Tabiu. 14.1).

Tabauya 14.1
Teppuropuansubie yposuu I'IC

Buo THC Oxeam Macwumabu
meppumopuu

I'nobanbHbie 5 X108 km? 1:1 000 000—1:100 000 000
HaunoHanbHble 104—107 km? 1:1 000 000—1:10 000 000
PervoHanbHbie 103—10° kM2 1:100 000—1:2 500 000
MyHUUMNabHbIE 103 km? 1:1 000—1:50 000
JloxanbHble (3aMMOBEIHUKH, 102—10° km? 1:1000—1:100 000
HaLMOHaNbHbIE MApKU M Ap.)

I'MC nonpasaensiior ¥ Mo npodsieMHO# OpUEHTaLMH (TeMaTHKe).
Co3naHbl CrelHaaTu3upoBaHHbIe 3eMebHbIE HHGOPMALIMOHHbIE CHC-
tembl (B3UC), xamactpoBeie (KHUC), akonorunyeckue (DI'UC), yueb-
Hbl€, MOPCKHE U MHOTHE UHbIe cucTeMbl. ONHM U3 HanboJee pacrpoc-
TpaHeHHBIX B reorpaduu — F'MC pecypcHoro Tuna. OHM CO30aI0TCA Ha
OCHOBE OOLUMPHBIX U pa3HOOOPAa3HBIX M0 TeMaTUKe HHGOPMALIMOHHBIX
MacCHMBOB M IpeJHa3HauyeHbl JUISi MHBEHTapU3alUKl, OLEHKH, OXpaHbl
M pallMOHAIBHOIO MCI0/b30BaHUA PECYPCOB, MPOTHO3a PE3yJibTaTOB
MX 3KCIUTyaTaL1H.
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14.2. ITopcncremsl TUC

K o6s3arenpHbiM npu3HakaM ['UC oTHoOCcsTCS:

¢ reorpaduyeckas (MpOCTPaHCTBEHHAs) MPUBA3KA AAHHbIX;

+ reHepypOBaHUe HOBOW MHGOpPMALMK HA OCHOBE CUHTE3a UMeEIo-
LIMXCS NaHHBIX;

* OTpaXkeHHe NPOCTPAaHCTBEHHO-BPEMEHHBIX CBSI3eil OOBEKTOB,

* obecrieyeHre MPUHATUS PeLUEHMIA;

¢ BO3MOXHOCTb ONEpPaTUBHOTO OOHOBJIEHUS 0a3 JaHHBIX 3a CYeT
BHOBb MOCTyNaloule nHpopMaLuu.

Ctpyktypy I'MC 06BI1YHO TIpeAcTaBiAsSIOT KaK Habop uHdopMaLu-
OHHbIX clioeB (puc. 14.1). K npumepy, 6a30BbIii C/10i CONEPKUT NAHHBIE
0 penbede, 3aTeM CIeaylOT CJIOU ruaporpaduu, AOPOXHON CETH, Ha-
CeJIEHHBbIX MYHKTOB, IOYB, PacCTUTEJBLHOIO MOKPOBA, PAacIpOCTpaHe-

Puc. 14.1. TpuHumn pacnonoxeHuss MHGOPMALMOHHBIX CIOEB B reorpaduyec-
KO MHGOPMaUMOHHOM CUCTEME.
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Puc. 14.2. DkpaH «Temarnyeckue kaptel» [TMC—YepHoe Mope.

HMS 3aTPA3HSAIOLLMX BELIECTB M T.[. YCJIOBHO 3TH CJIOM MOXHO paccMaT-
pUBaThb B BMIAE «3TaXEPKHU», Ha KaXIOU IMOJIOYKE KOTOPO XpaHHUTCS
KapTa unu urdpoass MHGOPMALMS IO OINpPeNeIeHHON TeME.

B npouecce pelleHUs MOCTaBIEHHBIX 3aay CIOU aHAIU3UPYIOT IO
OTIENBHOCTU WJIX COBMECTHO B Pa3HbIX KOMOMHALIMSIX, BBIMIOJIHSIOT UX
B3aMMHOE HajloXeHue (oéepaeif) U pPaOHUPOBAHHE, PACCUMTHIBAIOT
Koppensuuu U T.N. CkaxeM, 1Mo AaHHBIM O peJibepe MOXHO IMOCTPOUTD
MPOU3BOJHBII CJIOi YIJIOB HAaKJIOHA MECTHOCTH, MO JAHHBIM O JOPOX-
HOM CeTH M HacCeJIEHHbIX IYHKTaX — pacCYMTaThb CTENEHb 0OecreyeH-
HOCTH TEPPUTOPUH NOPOXHOM CEThIO U C(HOPMHUPOBATh HOBbI CJIOM.

Ha puc. 14.2 npencrapieH 3KpaH, [MOKA3bIBAIOLIMIA B KAU€CTBE MpU-
Mepa TeMaTtuky pasaenoB [MC—YepHoe Mope — MexXIyHapOaHON CH-
CTEMBI, CO3aHHOM LIS IPUHATHUS peUIeHU Mo oOXpaHe pecypcoB Yep-
HoMopckoro OacceitHa. Ha 3kpaHe BUAHBI KHONKHM («MKOHKW»), MpHU
HaXaTUU KOTODPBIX OTKPBIBAIOTCS COOTBETCTBYIOIME HAOOph! TEMAaTH-
YecKHX KapT: reorpadus, reoyiorusi, Xumuyeckasi okeaHorpadus u 3ar-
psA3HEHME BOI, MeTeopojorusi, ¢pusmyeckas okeaHorpadusi, 6uono-
rusi, pplOHbIEe pecypchl. HaxaTue nro0oi KHOMKU Ha 3KpaHe BbI3bIBAET
COOTBETCTBYIOLUMIA TEMAaTUYECKHUIT pa3fesl. 3aTeM C MOMOLUBIO MEHIO B
3TOM pasiesie BLIOMPAIOT HYXXHbIE KapThl M aHAIM3UPYIOT MX MOPO3Hb
WK COBMECTHO, COIMOCTABJAIOT APYT C JIPYTrOM, BBIYHUCIASIOT KONIUYE-
CTBEHHbIE MapaMeTphbl B M1000# TOYKe aKkBaTOpMU. MOXHO monyyatb
JaHHbIE U I KaKoro-anbo oHOTO 3aJaHHOTO ITyHKTa 10 BCEM CJIOSIM
cpa3y. KpoMe Toro, eCTb BO3MOXHOCTb CTPOUTb MPOU3BOAHBIE CJIOH,
HanpuUMep BBIYUCISATH TEMIIEPATYPHbIE IPAAMEHThI UJIM COCTABSATh KOP-
pensiuuoHHbIe KapThl. Ha puc. 14.3 nponiocTpMpoBaH pacyeT CKOJib-
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Puc, 14.3. KaptorpadupoBaHue ﬂpOCTpaHCTBeHH.le KOppeJSILMiA C TOMOLLbIO
TUC. '

a ¥ 6 — UCXOIHBIE KapThl COJIEHOCTH M TEMMEPATYPhl OBEPXHOCTHBLIX BoA YepHo-
ro Mopsi; 6 — KapTa M30KODPEJsT.

3s111IeT0 1NoXa3aTeJisl CBA3U MO ABYyM KapTaM YepHOro Mops: COJIEHOCTH
M TeMIIEpaTypbl IOBEPXHOCTHOTO CJIOS — JISE OAHOTO M TOTO € CPOKa
(MapT). B pesysibTaTe MOCTpOEHa KapTa M30KOpPEIIT (IIPUHLMII €€ CO-
CTaBjieHUs paccMOTpeH B pasa. 13.3). Ha kapTe BUAHBI 105 MONOXHU-
TEJIbHbIX KOppEALMIA B 3aIIaJHOI U ceBepO-3arlafHOM YacTsAX aKBaTo-
PYM M 3HAYMTENIbHbIE OTPULIATENIbHBIE KOPPESLIMM B BOCTOYHOM! YacTH.

[Tpu cospannu T'MC rnaBHOe BHMMaHUWe BCeraa yaensiioT BblOopy
reorpau4yeckoil OCHOBbI U 6a30606 kapmbi, KOTOpas CIYXHUT KapKa-
COM ISl TIOC/IEAYIOLIel NMPUBA3KHU, COBMELLIEHUS U KOOPAMHUPOBAHHUS
BCeX AaHHBbIX, noctynaommx B 'MC, a1 B3aMMHOro corjacoBaHus
MHGOPMALIMOHHBIX CJIOEB U OCJEAYIOLIEro aHanu3a ¢ NpuMeHeHUEM
osepsiess. B 3aBucMMoOCTH OT TeMaTUKM U NpobaeMHoit opueHTauuu FTMC
B KayecTBe 0a30BbIX MOTYT ObITh U30paHBI:

¢ KapThl aAMMHUCTPATUBHO-TEPPUTOPHATILHOTO IEJIEHHS
¢ Tonorpaguyeckue 1 odluereorpadpuyeckre KapThl;
¢ KaJlaCTPOBbIE KapThl U IUIAHbI;
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¢ (boToKapThl U HOTOMOPTPETHl MECTHOCTH;

¢ naHawadTHbIE KapThi;

¢ KapThl [IPUPOAHOr0 PaMOHUPOBAHUS U CXEMBbI [IPUPOAHBIX KOH-
TYpOB;

¢ KapThbl UCMOJIb30BAHUS 3€MEb.

Bo3MOXHBI 1 KOMOMHALIMY YKa3aHHBIX OCHOB, HAaITpUMep JiaHaLuad-
THBIX KapT ¢ Tonorpadguyeckumu win ¢HOTOKapT C KapTaMu UCIONIb30Ba-
HUS1 3eM€J1b M T.I1. B KaXIOM KOHKPETHOM Cityyae BbIOOD M 1OTIONTHUTEIIb-
Has MOAroToBKa 6a30BOI KapThl (HampHUMep, ee pasrpy3ka WiM HaHece-
HUE OMOJIHUTENbHONK MHPOPMALMK) COCTABIISIIOT LEHTPAIbHYIO 3a/1auy
artana reorpado-kaprorpadpuueckoro obocHoBanusi [MC.

Cepauesuny Besikoit TMC cocraBnsieTr asmomamusuposannan xap-
mozpagpuueckan cucmema (AKC) — xomnaexc npubopos u npozpamm-
HbIX cpedcma, obecnevuearouyux cozdanue u ucnoasvsosanue kapm. AKC
COCTOMT M3 psila NMOJCUCTEM, BAaXHEWLIMMM U3 KOTOPBIX SIBJASIOTCS
MOACKCTEMBI BBoIa, 06paboTKu M BbiBoAa HHopMaunu (puc. 14.4).

Ilodcucmema es00a ungpopmauuu — 310 yCTPOJICTBA IS Npeodpa-
30BaHHUs IPOCTPAHCTBEHHOM UHGOpMaLuu B tMdpoByto ¢opMy U BBO-
Jla ee B MaMsATb KOMIMbIOTepa WiM B 6a3y maHHbIX. [nsa uubpoBaHus
NIPUMEHSIOT Kugpoeameaun (aurutaisepol) U ckanepsi. C OMOIUBIO
undpoBareneit Ha UCXOAHOM KapTe MPOCAEXHUBAIOT U OOBOAAT KOHTY-
pbl M Apyrue 0603HayeHHUs, @ B MaMsITh KOMIIbIOTEpA MPU 3TOM IMOCTY-
MAIOT TeKYllHe KOOPAMHATBI 3TUX KOHTYPOB U IMHUIA B LMbpoBoit hopme.
CaM npouecc MpocaexXWBaHUs ONepaTop BEHIMOJHSET BPYYHYIO, C YEM
CBA3aHb! 60/blLASA TPYAOEMKOCTh paboT U BO3HMKHOBEHHME MOTPEILHO-
creit npu 06Boae MHUIA. CKaHephl Xe OCYLIECTBISIOT aBTOMaTUYECKOe

OBPABOTKA| | Lindposanue BASBI JAHHDIX TexcTbl
CHHMKOB xapt CYBI
:j BIOK BJIOK BJIOK
Chumku BBOJA OBPABOTKH BbIBOJIA Kaprud

ICTaTMCTMKa I l Tabauupl | BJIIOK

U3JAHUA

Puc. 14.4. Crpykrypa T'MC.
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CuUUTbIBAHUE UHGOPMALIMM [TOC/IEA0BATEIBHO 10 BCEMY MO0 KapThl,
cTpoka 3a crpokoi. Cama Kapra pa3MelllaeTcsl Ha [UIaHLLeTe MM Ha
OapabaHe. CKaHMpPOBaHUE BbIMOJHAETCSI OBICTPO U TOYHO, HO NPUXO-
JMTCS JOMOJIHUTENBHO pa3aesaTh (pacro3HaBaTh) oL poBaHHBIE dJ1e-
MEHTbBI: PEKH, IOPOTH, APYr1ue KOHTYpHI U T.1. KauecTBeHHBIE U KOMH-
4yeCTBEHHbIE XapaKTEPUCTUKU LU(PPYyeMbIX 0OBEKTOB, a TAKXKE CTaTUC-
TUYECKHUE NaHHble BBOAAT C KJaBUaTypbl komnblotepa. Besi uudposas
uH(OpMaUMs NocTynaer B 6a3bl JaHHBIX.

ba3vt dannvix — ynopsinodyeHHble MAaCCUBBI IaHHBIX MO KaKOH-1160
TeMme (TeMaM), MpeacTaBieHHble B UUbpoBoi dopMe, Hanpumep 6a3bl
JaHHBIX O penbede, HaceNeHHbIX MyHKTaX, 0a3bl reoJorMyecKor Miu
akonoruyeckoit mHdopmanuu. PopmupoBanue 6a3 JaHHBIX, AOCTYM U
paboTy ¢ HMMU OOeCreunBaeT cucmema ynpaeéseHus 6Gazamu Oaxwvix
(CYE]), xotopast ro3BojsieT ObICTPO HaXOAWTb TpebyeMyto uHGOpMa-
LMIO U NPOBOAUTE €€ AanbHellyo 06paboTky. Ecniu 6a3bl naHHBIX pas-
MellleHbl HA HECKOJIBKUX KOMIIbIOTepax (HarpuMep, B pa3sHbIX yupexae-
HUSIX WM 1aKe B pa3HbIX FOpOJax U CTPaHax), TO MX Ha3bIBalOT pacnpede-
AeHHbIMU ba3zamu danHbix. DTO yNOOHO, TaK KaK Kaxkaas OpraHu3auus
bopMHpyeT cBOIl MacCHUB, CAEOUT 32 HUM U TIONNEPXUBAET Ha YPOBHE
coBpeMeHHOCTU. COBOKYTTHOCTH 0a3 JaHHBIX ¥ CPEACTB yNpaBlIeHUsI UMU
06pasyiot 6anxu dannsix. PacnipeneneHHble 6a3bl 1 6aHKU JAHHBIX COOU-
HSIIOT KOMITbIOTEPHbBIMU CETSIMM, U OOCTYN K HUM (3arpoChl, MOUCK,
yTeHHUe, OOHOBJIIEHUE) OCYLUECTBISETCS MOA €AUHBIM YIIPaBJEHUEM.

Ilodcucmema obpabomku ungpopmayuu COCTOUT U3 CAMOTO KOMIIb-
10Tepa, CUCTEMbI YIpaBjieHUs U NporpaMMHoro obecrneyenus. Cosna-
Hbl COTHUM pa3HOOOpa3HbIX CMEeLMATU3UPOBAHHDBIX [TPOrpaMM ([1aKeTOB
NporpaMM), KOTOpbI€ MO3BOJISIIOT BbIOMPATh HYXKHYIO IPOESKLUIO, MPHU-
€Mbl TeHEepAIM3alMU U CIocoObl M300paxkeHUsl, CTPOMTh KapThbl, CO-
BMELIATb UX APYT C APYroM, BU3yaJu3UpPOBaTb U BBIBOAMUTDb Ha IMeYaTh.
[TporpaMMHbI€ KOMIIIEKChI CITIOCOOHBI BBITIOJIHATL U 00Jie€ CNOXHbBIE
paboTbl: NPOBOAUTH aHANN3 TEPPUTOPUM, NeLIMDPUPOBATH CHUMKU U
KJ1acCUULMPOBATH KapTorpadupyeMble 00bEKTbI, MOEIUPOBATh MIPO-
LeCCbl, COMOCTAaBSATh, OLUEHMUBATh AJIbTEPHATUBHbIE BAPUMAHTHI U BbI-
OMpaTh ONTUMAIbHBIN MMYTh PELIEHUs]. A COBPEMEHHbIE «UHTENJIEKTY-
albHbIe» MPOrpaMMbl MOIEJIMPYIOT aXe HEKOTOPhIE MPOLIECCHI YeI0-
BEYECKOrO MbILIIEHUS.

Bonbuias yacth noacucTeM o6paboTKM MHGOpMalMKU paboTalOT B
JUaJOroBoM (MHTEPAKTUBHOM) peXuMe, B Xolde KOTOpPOro WAeT He-
NOCPEACTBEHHbIN IBYCTOPOHHUI 00MeH MH(OpMaLIMeit Mexay KapTor-
padoM U KOMOBLIOTEPOM.
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Ilodcucmema 6v1600a (6vidanu) ungpopmanuu — KOMIUIEKC YCTPOUCTB
L1 BU3yasin3auuu odpabotaHHoOM MHMOpMaLIMKU B KapTorpaduruecKkoi
dbopme. D10 3Kpanst (ducnaeu), newamarowue ycmpoiicmea (npurme-
Pbl) PA3NMYHON KOHCTPYKLIMU, HepmexcHble agmomamsi (niommepot)
u ap. C ux noMouibto ObICTPO BBHIBOAST pe3yibTaThl KapTorpadbupona-
HUS M BapUaHTHl pellieHui B Toi (opme, KoTopast ynoOHa Ioab30Ba-
TEN10. DTO MOTYT OBITh HE TOJILKO KapThl, HO U TEKCTbI, [padUKU, TpeX-
MEpHbIE MOMEIH, TaOJULbI, ONHAKO €CJIM peYb UIET O MPOCTPAHCTBEH-
HOM MHdOpMauMM, TO Yalle BCEro OHa JaeTcs B KapTorpapuyeckoi
dopMme, Haubosiee MPUBBIYHON U JIETKO 0003PUMOIA.

Bce nmoacucrteMsbl, BXxoasiliMe B aBTOMaTHYECKUE KapTorpaguyec-
Kue cuctemnl, Bxomar takxe U B TMC. B coctaB kaprorpaduueckoii
I'MC npou3BoACTBEHHOIO Ha3HAaYeHUs BKIIOYAIOT ellie U nodcucmemy
u3danus Kapm, KOTOpasi M03BOJISIET U3TOTOBIATDL IMEYaTHbIE (HOPMBI U
neyaraTb TMpaXxu KapT. Eciam Tupax HeOOoJbLUOI, YTO OOBIYHO MpU
BbIMOJIHEHUM HAYYHBIX WCCJIEIOBAaHMI, TO UCIOJb3YIOT HACTOJIbHbIE
KaprorpapuyecKue U3aaTeJIbCKUe CUCTEMBI.

T'C, opueHTHpOBaHHblE HA PabOTY C a3POKOCMUYECKOH MHPOP-
MalMeil, BKIIIOYAIOT CMelUaTu3UPOBAHHYIO nodcucmemy ob6pabomxu
usobpaxcenuii. B 370M ciyyae nporpaMMHoe oOecriedeHue MO3BOJIseT
BBI[IOJIHSTh PAa3/IMYHbIE OMNEPALMU CO CHUMKAMMU: MPOBOAUTL UX KOD-
pekuuio, rnpeobpa3oBaHue, yaydllleHUE, aBTOMaTMYE€CKOE pacro3Ha-
BaHHUe U AeluudpupoBaHue, KilaccuPUKaLUIO U Ap.

Ocobylo noacucrteMy B BbICOKOpa3BUThIX [ MC MOXET COCTaBISTh
6a3a 3nanuil, T.¢. COBOKYIHOCTb (pOPMaTIM30BaHHBIX 3HAHUH, JIOTUYEC-
KUX MpaBUJI U MPOrPaMMHBIX CPEACTB [UIsl peLIEHUS 3a1ay4 ONpeaesieH-
HOTO TUNa (HanpuMep, sl [POBENeHHUs IPaHULL WM PalOHUPOBaHHUS
TeppuTOopuu). ba3bl 3HAHMI MOMOralOT AUArHOCTUPOBATb COCTOSIHUE
reOCUCTEM, TpeliaraTb BapMaHTbl PeLIEHUs] MPOOJEMHBIX CUTYyalUui,
JlaBaThb MPOTrHO3 pa3BUTHUS. MOXHO CYMTATh, YTO B 6a3ax 3HaHUM pea-
JIU3YIOTCS HEKOTOPbIE MPUHIMUITBI GYHKLIMOHUPOBAHUSI UCKYCCTBEHHOTO
MHTEJIEKTa.

14.3. TeonndopMmaTnka — HayKa, TEXHOJIOIMA,
IIPOMU3BOACTBO

B rnaBe | yxe O6bU10 CKa3aHO, YTO reoMHGpOpMaTHKa CYLIECTBYET B
Tpex MIIOCTAcsX KaK HaykKa, TeXHUKa U MPOU3BOACTBO, U 3TO AOCTa-
TOYHO TUMHUYHAA CUTyaUMsl B YCJAOBUSAX HAYYHO-TEXHUYECKOrO Mpo-
rpecca, cOaMXKamllero Hayky M poM3BOACTBO. DTO TPUEAMHCTBO SIB-
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JisieTcsi OHUM U3 (PaKTOpOB, CONMXKAIOUIMM KapTorpaguio U reouH-
¢popmaTuky.

FeonHdOpMaTHKA KaK Hay4Hast AMCUMINIMHA M3y4aeT NPUPOAHBIE M
COUMANbHO-3IKOHOMMYECKHNE TEOCHUCTEMBI MOCPENCTBOM KOMIMbIOTEP-
HOro mopgenvposaHma Ha ocHoBe 683 AaHHbIX H 683 3HaHMM.

BMecre ¢ kapTorpadueit u apyrumu Haykamu o 3emiie reouHdop-
MaTHUKa UCCJIEAYET MPOLECChl U SIBJEHUS, TPOUCXOAsIIUME B [EOCUCTE-
Max, HO MOJIb3yeTCsl AJIs1 3TOr0 CBOMMMU CpeicTBaMU U MeTonamu. [1aB-
HBIMM M3 HUX SBJISIIOTCS KOMIIbIOTEPHOE MOAEIMPOBAHME U TeOMHGDOP-
MalMOHHOE KapTorpadupoBaHHUe.

OCHOBHBIE LI€JIM TEOMH(MOPMATUKH KaK HAayKu — 3TO ynpaeaeHue
2eocucmemamu B 1UMPOKOM TNMOHUMAHUHM, BKJIIOYAs MX UHBEHTapu3a-
UHIO, OLIEHKY, [IPOTHO3MpOBaHUEe, ONTUMMU3ALMIO U T.M. [ns Kapror-
paduu 0COOEHHO BaXKHbl 3aJ10KEHHBII B reOMH(POpMAaTHKE KOMITIEKC-
HBII MOAXOM K M3YYaeMbIM SIBIEHUSM M ee NpobneMHass OpueHTalusl.
B cTpykType reoMHbOpMaTMKH pa3ivyaloT TaKue pasfaeibl, KaK Teo-
pHsI FfeOCUCTEMHOIO MONIEIMPOBAHUS, METONbI IIPOCTPAHCTBEHHOTO aHa-
JiM3a U NpUKIaaHas reouHdopMaruka.

Ho ¢ ppyroi ctopoHsl, reouHdopmaTka — 310 TexHonorus c6o-
pa, xpaHeHus, npeobpazosaH1a, oToBpaXKeHus 1 PacnpoCcTPaHeH1s
NPOCTPaHCTBEHHO-KOOPAMHUPOBAaHHbLIX AaHHbIx. [MC-TtexHonoruu
obecneunBaroT aHanNKU3 reoMHPOPMaLMM 1 NPHHATUE PELLEHMH.

HakoHel, reonHdopMatrka Kak NMpoU3BOACTBO (reoMH(OpMaOH-
Hasi UHAYCTPUS) — 3TO M3rOTOBJIEHHUE allNapaTyphbl, CO3AaHUE KOMMED-
4yeCcKMX NmporpaMMHbIX npoayKToB U 'MC-o6onouek, 6a3 qaHHbIX, CUC-
TEM YTIpaBJIEHUs, KOMITbIOTEPHBIX cucTeM. K 3Toil cepe NmpuMbIKAIOT
dopmupoBanue 'MC-uHbpacTpyKTyphl ¥ OpraHU3aLMs MapKETHHTa.

Kaprorpadus u reonHpopMaTka B3aUMOIEHACTBYIOT 110 MHOI'MM
HanpasiaeHUsIM. OHU 00bEAMHEHBI OPraHU3aLMOHHO, MOCKOJILKY rocy-
JapCTBeHHbIE KapTorpaduyeckue cayx0obl U YaCTHble PUPMBI 3aHUMa-
I0TCS1 OAHOBPEMEHHO U reoMHGMOpPMalOHHOM nesiTenbHOCThI0. Chop-
MHMPOBaJIOCh 0CO00E HaMpaB/ieHUE BbICLIETO reoMHGOpMaLIMOHHO-Kap-
Torpacduyeckoro o6pa3oBaHusl.

EnuHcTBO ABYX OTpacieit HayKu U TeXHUKH OMpeae/seTcs Caeaylo-
WHUMHU (aKTOpaMu:

¢ obLuereorpadUyecKrMe U TEMATUYECKUE KapThl — [JIABHbIA MC-
TOYHHMK MPOCTPAHCTBEHHON UHGOPMALIMU O NPUPOLE, XO3SICTBE,
coLMaNbHOI cdepe, IKOJOrMYeCKO 00CTaHOBKE;
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¢ cCHCTEeMbl KOOpAMHAT W pa3rpacdka, NpUHATbIE B KapTorpadu,
CJy>aT OCHOBOM AJisi reorpadM4ecKoi JoKaln3aUuu BCeX OaH-
Heix B TUC;

* KapThl — OCHOBHOE€ CpEACTBO MHTEpIIpEeTaluyd MU OpraHu3aLuu
JAaHHBIX JUCTAHLIMOHHOIO 30HAMPOBAHMA U JIO00U ApYyrod MH-
dopmamu, nocrynatolieit, oopadarbiBaeMoii u xpaHumoii B F'MC;

¢ reOMH(GOPMaLlMOHHbIE TEXHOJIOTUU, UCMOJAb3yeMble IS U3yye-
HMSI MPOCTPAHCTBEHHO-BPEMEHHOM CTPYKTYphI, CBsA3€d U NHUHaA-
MUKU TeoCUCTEM, B OCHOBHOM OIIMPAIOTCS Ha METOIbI KapTorpa-
¢duyeckoro aHanu3a MU MaTeMaTUKO-KapTOrpahuyecKoro Moie-
JIMPOBAHUS;

* kaprorpadpuyeckue u3oopaxeHuss — camas LenecoobpasHas ¢op-
Ma MpeacTaB/ieHUs1 reOMH(GOpMalLIMK MOTpeOUTENSIM, @ COCTaBJie-
HUE KapT — OJHA M3 OCHOBHBIX pyHkumit TUC.

Cyu.leCTBYlOT pa3HbI€ TOYKHU 3pEHHUA Ha B3aMMOOTHOLUCHUS Kap-
TOT] paqpvm, r COMHQ)OpMaTPIKH M TECHO COIIPAXEHHOIO ¢ HUMH OUCTAH-
HUOHHOI'0 30HAMPOBAHUA. Onu OTPaXECHBbI B YETbIPEX MOACIIAX, ITPHUBE-

JNeHHBbIX Ha puc. 14.5.
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Puc. 14.5. Mogenau cootHowenus kaprorpaduu (K), IMCTAHUMOHHOIO 30HAM-
poBauus (43) u reonHdopmaunonnbix cucreM (FTUC).

a — nvHeitHasg MofieNib; 6 — NOMUHKPOBaHUue KapTorpaduu; ¢ — NIOMUHMPOBaHHE
reoMHGOPMALIMOHHBIX CUCTEM; ¢ — MOAEb TPOWHOTO B3aUMOIENCTBHS.
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Jluneiinana modeas OCHOBaHa Ha TpeNCTaBICHUU O TOM, YTO Haya-
JIOM BCETO SIBJIIETCSl AUCTAHLIMOHHOE 30HAMPOBaHME, HA HEro onupa-
torcsa reouHdopmaruka M T'YC, 1 nanee npoucxoauT BbIXOL Ha Kap-
Torpaduio.

Ilpyras cxeMa Ha3bIBaeTCs MOOebr0 OOMUHUPOBARUA Kapmozpaduu.
CornacHo eil aucraHuMoHHoe 3oHauMpoBaHue u 'MC npencraroor Kak
MOJCUCTEMBI, BXOISALME B CUCTEMY KapTorpaduu.

Modeasv domunuposanus 'HC, HanpoTUB, NPENCTaBSIeT KapTOrpa-
U0 U IMCTAaHUMOHHOE 30HAMPOBAaHME KaK ITOJCUCTEMBI, BXOAsLUHUE B
reouHgpopmaruky u I'MC.

Haubosnee peanucTHuHOM MPU3HAETCS Modeas mpoiinozo é3aumodeli-
cmeus, B KOTOPOi HU ofiHa U3 cep He spisieTcss AoMUHMpYouei. OHn
MEePEeKpbIBAIOTCA M TECHO B3aMMOJEICTBYIOT MeXIy CO0Oif B mpoiiecce
nojiyyeHus, o6paboTK1 Y aHAJIM3a MMPOCTPAHCTBEHHOM UH(MOPMALIUH.

14.4. TeomHpopManmoHHOE KapTorpacdpupoBaHue

FeouncpopmaumorHoe KapTorpacHpoBaHMe — 3TO aBTOMaTM3UPO-
BaHHOE co3paHne U UCNOoNb30BaHMe KapT Ha OCHoBEe T'MC v 6as3 Kap-
Torpagr4eckmx AaHHbIX M 3HaHi. CyTe reoMHOpPMaLIMOHHOrO Kap-
TorpacmpoBaHus cocTaBnseT MHPOPMaLMOHHO-KapTorpaduuyeckoe
mopenMposaHMe reoCUMCTem. ’

Il'eomHpopMaLIMOHHOE KapTorpadupoBaHUE MOXET ObITh OTpacie-
BbIM M KOMIUJIEKCHBIM, QHATUTUYECKUM U CUHTETUYECKUM. B cooTBeT-
CTBUM C NIPUHATHIMU KJIACCU(PUKALMAMHU BbUIEJISIOT BUABI M TUITBI Kap-
TorpadpupoBaHusi (HampuMep, COLMAIbHO-3KOHOMUYECKOE, 3KOJIOrH-
4YeCKOe UM UHBEHTapU3alMOHHOE, OLEHOYHOE reoMH(pOpMaLMOHHOE
Kaptorpa¢upoBaHue U T.II.).

JlaHHOe HarnpaBjeHrue cOpMUPOBAJIOCH HE BAPYT M HE HA MYCTOM
Mecte. OHO MHTErPHUPOBANO P OTpaciieil KapTorpaduu, MOAHAB UX Ha
Bonee BHICOKHI TEXHONIOTMYECKUI ypoBeHb. Ero UCTOKM mpociiexuBa-
I0TCSl B KOMIUIEKCHOM, ITOTOM B CUHTETMYECKOM M OLIEHOYHO-ITPOrHO3-
HOM KaprorpadupoBaHuM. CiedylOLIUM 1IaroM CTajlo pa3BUTHE CHUC-
TEMHOr0 Kaptorpa¢upoBaHus, ITPU KOTOPOM BHUMAHUE COCPENOTOYU -
BaeTcsi Ha LIEJOCTHOM OTOOpaX€HMM TE€OCHUCTEM M HUX 3JIEMEHTOB
(noareocucreMm), Hepapxuu, B3aMMOCBs3€il, IMHAMUKH, PYHKLIMOHHU-
pOBaHUs. DTO MOTPeOOBAIO OCHOBATELHOM ONOPLI HA MaTeMaTHyec-
KHe METOAbl U aBTOMATU3UPOBAHHBIE TEXHOJIOTUHU, a OTCIOA ObLI YXe
OIMH LUAr 10 CO3/laHUsI aBTOMaTUYECKUX KapTorpauyecKux CUCTEM U
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I'MC. UHaye roBopsi, eeounghopmanuonnoe kapmozpagpupoearue 603HuxK-
40 U pas3eueaemcs Kaxk npamoe npoooixceHue KOMNIEKCHO20, CURmemnu-
4ecK020 u dasee — CUCMEMHO20 KApMOZpaupoeanus 6 HOBOU 2e0uH-
dopmauuonnoii cpede.

Cpenu xapakTepHbIX YepT 3TOro BUaa KaprorpadhupoBaHUs Hanbo-
Jiee BaXHbI clieayolye:

¢ BBICOKAsl CTeIleHb aBTOMaTHU3alMM, Oropa Ha 6a3bl UUPPOBBLIX
KapTtorpaduyeckux JaHHbIX U 6a3bl reorpa¢uyeckux (reoaoru-
YECKUX, IKOJIOTMUYECKUX U Op.) 3HAHUH;

¢ CUCTeMHBIH MOAX0A K OTOOpaXeHUIO U aHAJIU3Y FeOCUCTEM;

¢ UHTEPAaKTUBHOCTh KapTorpaupoOBaHUsI, TECHOE COYETAaHUE Me-
TOOOB CO3aHUS M MCIOJb30BaHUSA KapT;

¢ ONEpAaTUBHOCTb, MpUOIMXKAIONIASCSI K pealbHOMY BPEMEHH, B
TOM YHUCJIE€ C WIMPOKUM MCMOJIb30BAHUEM NAHHBIX JUCTAHLIMOH-
HOTO 30HAUPOBAHMUSI;

¢ MHOTOBapMaHTHOCTb, NOIYCKAIOIask Pa3HOCTOPOHHIOK OLIEHKY
CUTYallUil M CNEKTP IbTEPHATUBHBIX pPELLIEHUI;

¢ MHOTOCPENHOCTb (MYJIbTUMENIUITHOCTD), MMO3BOJISIOLIAs COYETATh
WKOHUYECKHUE, TEKCTOBBIE, 3BYKOBBIE OTOOpaXXEHUS;

¢ IpUMEHEHUE KOMIIbIOTEPHOTO AM3aiiHa M HOBBIX rpadUyecKuX
U300pa3UTeNIbHBIX CPEACTB;

¢ Co3MaHMe U300pa’keHU HOBBIX BUIOB U TUIIOB (3JIEKTPOHHBIE
KapThl, 3-MEpHbIE KOMIIbIOTEPHbIE MOAEIU U aHUMALIMU U Op.);

¢ [IpEUMYILECTBEHHO NMpPOOJIEMHO-TIPAKTHYECKasi OpUEHTALIUS Kap-
TorpadpoBaHUs, HalleJIeHHass Ha obecriedyeHue MPUHSTUS pe-
ILIEeHUH.

leonHchopMmaLmMoHHOe KapTorpacdmMpoBaHe — NPOrpaMmMHO-ynpas-
nsemoe KaprorpacupoBaie. OHO aKKyMynUpyeT AOCTHIKEHUA OM-
CTaHUMOHHOTO 30HAMPOBAHUA, KOCMHUYECKOro KapTorpadurposaHus,
KapTorpag14eckoro mMeTona UCCNefoBaHMA M MaTEMATHKO-KapTor-
pagHHecKoro MoaenupoBaH1s.

B cBoeM pa3BuTHU reouHbOpMallMOHHOE KapTorpadgupoBaHue Uc-
TMOJIB3YET OMBIT KOMITJIEKCHBIX reorpa@uyecKux MCCIeAoBaHUM U CUC-
TEMHOI'0 TEeMaTHYECKOTo KaprorpaduposaHus. biaronapst 3TomMy B KOH1Ie
XX B. reouHdopmMaliMoHHOe KapTorpadupoBaHUe CTaJ0 OOHUM U3 Ma-
TUCTPaJIbHBIX HANPaBIEHUI Pa3BUTHS KapTorpacpuyeckoit HaykKu v npo-
M3BOICTBA.
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14.5. OneparnpHOE KapTorpadmpoBaHmne

OnepartnBHoe KapTorpacdMpoBaHMe — ofHa 13 BETBEN reoMHIOopP-
MaLIMOHHOr O KapTorpa1poBaHms, CyTb €ro COCTaBnAtoT co3aaH1e
M MCMONb30BAHWE KapT B PeanbHOM Mrin BNIM3KOM K peanbHOMY mac-
wrabax Bpemenn c uenbto BbicTporo (CcBoeBpemeHHOro) uHgop-
MMPOBaHMA NONL30OBaTeNen M BO3AEHCTBMUS HAa XOf, nMpouecca.

PeanbHblit MacluTab BpeMEHM XapaKTepU3yeT CKOPOCThb CO3AAHUS —
MCIOJb30BaHUs KAPT, T.€. TEMII, 00eCneYynBalolMi HEMEITIEHHYIO 00-
paboTKy mocrynawouleii nHbopMaLnK, ee KapTorpaduyeckyo BU3ya-
JIM3ALUMIO IJISl OLIEHKM, MOHUTOPUHIA U KOHTPOJII Kakux-Jubo Mpo-
1IECCOB U SIBJIEHUI, UBMEHSIIOLIUXCSl B TOM € TeMIIE.

B npakTHyecKUX CUTyaLUsIX OMEpPaTUBHOE U3TOTOBJIEHUE KapTOT-
pacduyecKuX MpOU3BEAEHHU I U JOCTABKA X [MOTPEOUTENSIM CTAHOBATCA
BaXXHBIM M [aXe pelIaloliMM YCJIOBHMEM BBIMONHEHUsS 3amauu. Omne-
paTUBHbIE KapThl MpeNHa3HauYeHbl VIS pelUeHUs] LLIMPOKOro CIeKTpa
npobjeM, U TIpeXxne BCEro IS NMpeaynpexineHust (CUTHaIU3aluu)
0 HebJaronpusATHBIX MW ONACHBIX MPOLECCaX, CAEXEHUs 3a UX pa3-
BUTHEM, COCTaBJIEHUs pEKOMEHAAlUif K NMPOrHo30B, BIOOpa BapuaH-
TOB KOHTPOJIsI, CTaOMIM3alMM UM M3MEHEHMS] Xola Mnpolecca B ca-
MBIX Pa3HbIX cepax — OT IKOJOTMUECKUX CUTYALMHA 10 MOJUTUYECKUX
COOBITHIA.

Crnenyer pa3nuyaTh ONepaTUBHbIE KApThl IBYX TUIIOB. OJHM pac-
CYMTAHbl Ha [OJTOBPEMEHHOE IOCAEAYIOLUEE MCIOJIb30BAHUE U aHa-
nu3 (HampuMmep, KapTbl UTOTOB rOJIOCOBaHUS M30uparesneit), a Apy-
rMe — Ha KpaTKOBpPEMEHHOe MpPUMEHEHUE MJIs He3aMelIMTebHOMI
OUEHKM KaKoi-nM00 cuTyauuu (Hampumep, KapThl CTalMid CO3peBa-
HUS CeJIbCKOXO3SMCTBEHHBIX TOCEBOB).

M cXONHBIMM JaHHBIMM JUISt ONIEPATUBHOTO KapTorpadupoBaHus Ciy-
XaT Marepuaibl a3pOKOCMUYECKON CheMKHU, HEMOCPEACTBEHHbIE Ha-
OnoneHUs U 3aMepbl, CTaTUCTMYECKWE NaHHble, pe3yJbTaThl OMNpO-
COB, Mepenuceit, pedepeHayMOB, KagacTpoBas uHpopMauusa. A 3d-
(heKTUBHOCTDb OMEpAaTMBHOTO KapTorpadHpOBaHUs OINpeNessieTcsT TpeMs
dakTopamu:

¢ HaJeXHOCTbIO aBTOMAaTUYECKOIl CUCTEMBbI, CKOPOCTbIO BBOJA U
00paboTKU maHHBIX, YAI0OCTBOM NOCTYIa K 6a3aM JaHHBIX;

¢ XOpOolIeH YUTAEMOCTHIO CAMUX OMEpPATUBHBIX KapT, NMPOCTOTOI
UX BHEIIHero ogpopmiieHus, 4to obecrneyuBaeT 3¢ GeKTUBHOE
3PUTENBHOE BOCIIPUSITHE B YCOBUSIX ONIEPATUBHOIO aHANN3a CHU-
Tyalui;
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¢ ONEpPAaTUBHOCTbLIO PACIIPOCTPAHEHHUS KapT U JOCTaBKHU UX NMOTpeE-
OuTeNIsIM, B TOM YMCJIE C UCMOJb30BAHMEM IUISL 3TOrO TEJIeKOM-
MYHUKAUMOHHBIX CETEH.

OnepaTBHOE OTOOPaXEHUE COCTOSHUSI M U3MEHEHHSI SIBIEHU i Tec-
HedAllMM 0Opa3oM CBSI3aHO C aBTOMaTU3MPOBAHHLIM H3rOTOBJIEHUEM
JMHaMM4ecKUX KapT. OHU MO3BOJSIOT OTPA3UTh HE TOJILKO CTPYKTYPY,
HO U CYLLECTBO SIBIEHUI U MPOLIECCOB, MPOUCXOJSILMX B 38MHOM KOpe,
atmocdepe, runpocdepe, buocdepe u, 4To elle Gonee BakHO, B 30HAX
MX KOHTaKTa Y B3auMoneicTus. IuHammnueckoe kaprorpadupoBaHue,
KpPOME TOro, SBsieTCsl caMbIM 3G@EKTUBHBIM CPENCTBOM BU3yalu3a-
MM Pe3yIbTaTOB MOHUTOPHUHTA.

14.6. Kaprorpacdpmueckmne aHmmanmmn

B TpaauiuMoHHO# KapTorpaduu M3BeCTHBI TPU crocoba oTobpaxe-
HUSl NIMHAMUKU SIBJIEHUH M TMPOLECCOB, UX BO3ZHUKHOBEHMS, pa3BHU-
TUSI, K3MEHEHUIT BO BPEMEHM U NEPEMELLUEHUS B IIPOCTPAHCTBE (CM.
pasn. 4.14 u 8.4):

¢ MOKa3 IMHAMHUKHU Ha OJIHOM KapTe C MOMOLIbIO CTPEJIOK HUJIU JIEHT
JNBUXEHHUS, «HApACTAIOLIMX» 3HAKOB W AuarpamMMm, paclUUpsIO-
LLMXCS apeaioB, U30JIMHMIT CKOPOCTEN M3MEHEHHS] SIBIEHUMN U T.01.;

¢ [0Ka3 AMHAMUKM C TMOMOLIbIO CEpUil Pa3HOBPEMEHHBIX KapT,
CHMMKOB, (OTOKApT, OJIOK-AUArpaMM U Ip., PUKCUPYIOILIKUX CO-
CTOSIHUS OOBEKTOB B pa3Hble MOMEHTbI (IIEPUOIBI) BPEMEHH;

¢ CcoCTaBJIeHMe KapT U3MEHEHUsI COCTOSTHUIA siBieHMs (cM. pa3n. 13.4),
KOraa NokKa3blBaeTCs HE caMa IMHAMMKa, a NM1Ib Pe3YyIbTaThl [1PO-
UCIHeNIMX U3MEHEHU (apeanbl U3MEHEHHUIT).

Tl'eonHdopMaLMoHHOe KapTorpadupoBaH1e CYLUIECTBEHHO pacLluu-
psieT BO3MOXHOCTU OTOOpaXXeHUS IMHAMUKH N'€OCUCTEM, BBOJS B MpaK-
TUKY kapmozpaduueckue anumayuu (MYIbTUIUIMKAUKMHM) — OCOObBIE
JMHaMHUYeCKHe IOC/IEA0BaTeIbHOCTH KapT-KaapoB, CO3JAIOLUME MPH
NeMOHCTpauuu 3@dexT ABMKEHUSI. AHMMALMU POYHO BOILUIU B IO-
BCEAHEBHYIO XM3Hb, OHU CTAIMU CTOJb XK€ NPUBBIYHBIMHU, KAK KOCMU-
YecKMe CHUMKHU U 3JIEKTPOHHBIE KapThl. XOPOLUO U3BECTHBIM MPUME-
POM MOTYT CJIY>XXUTb TeJIEBUSMOHHBIE KapThl MPOrHO3a MOrOAbl, HA KO-
TOPbIX BUAHBI epeMelleHHsi GPOHTOB, 00slacTeil BLICOKOrO M HU3KOro
IaBJlIeHUsl, aTMOC(EPHbIE OCATKHU.
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Pa3paboTaHo MHOXeCTBO TEXHOJIOTHIT U METOAMK MOJYYEHUS IBUXY-
wuxcs n3obpaxernuit. CozaaHbl 0cobble KOMIMbIOTEPHbIE TPOrPaMMBbl,
KOTOpble comepXaT MOAYIH, obecrieyuBalollike camble pa3Hble Bapu-
aHTbl U KOMOMHAUMKU KapTorpaduyecKnux aHMMaLUii:

* NepeMelleHUe BCei KapThl 110 3KpaHy;

* MYJIbTUTUIMKALIMOHHBIE MMOCJIeI0BaTEIbHOCTH KapT-KaJpoB WIHU
3-MepHbIX U300paXKeHHUIl;

¢ U3MEHEHUE CKOPOCTU NEMOHCTPALMUM, MOKAAPOBBII MPOCMOTP,
BO3BpaT K M30paHHOMY Kaapy, oOpaTHasi NMocaei0BaTeNbHOCTD;

¢ fiepeMellleH)e OTAENbHbIX 3JIEMEHTOB colepxKaHusl (00BEKTOB, 3Ha-
KOB) IO Kapre;

* U3MEHEHME BMJIa DJIEMEHTOB cojepXaHUsl (0OOBEKTOB, 3HAKOB),
KX pa3MepoB, OPMEHTALIMU, MUTAHHE 3HAKOB U AP.;

¢ BapbMpOBaHUE OKPacku (Mmysbcauus U AeduniupoBaHue), U3Me-
HEHME MHTEHCUBHOCTH, co3aaHMe 3¢ dekTa BUOpaumu LBeTa;

¢ U3MEHEHUE OCBEIIEHHOCTH WU (QOHA, «[MOACBEYMBAHUE» U «3a-
TEHEHHUE» OTAECNbHBIX YYACTKOB KapThl;

¢ MAHOpaMUPOBaHUE, U3MEHEHHE MPOEKIIMK ¥ NIEPCMIEKTUBHI (TOYKU
0030pa, paKypca, HaKJIOHa), BpalleHUe 3-MepHbIX U300paXeHUil;

¢ MacluTabupoBaHue (3yMMHUPOBaHHE) U300paXKeHUs UK ero yac-
TH, UCTIONB30BaHUe I(PdeEKTa «HATUIbIBA» WIKM YAATIEHUS O0BEKTa;

+ co3ganue ahdexTa ABMXKEHUS Hall KapToi («0bneT» TeppuTopuu),
B TOM YHCJIE C Pa3HON CKOPOCTHIO.

AHMMaLUMK MOXHO JeMOHCTPUPOBATh C HOpManbHO# (24 Kagpa B
CEKYHAY), YCKOPEHHO! WM 3aMel1IeHHOM cKopocTblo. OTCloNa BO3HU-
KaT COBEPLIEHHO HOBbIE JUIS KapTrorpaduu npobiembl BpeMeHHOM!
reHepaiu3alnu, BbiOopa U300pa3uTeNbHbIX CPENCTB, U3YYEHHUS MPUH-
LMIOB BOCTIPUATHS YMTATENSIMU ABUXKYLIMXCS KapT U T.II.

JduHamuyeckue U300paxeHuss A00aBASIOT TPaAULIMOHHBIM CTaTHY-
HBIM KapTaM CTOJIb HEOOXOAMMBIX UCCiea0BaTeIIM BpeMEHHOM acIeKT.
B cBsi3n ¢ 3TMM OMnpaBAaHO BBEACHUE MOHATHS Macumaba eépemenu
(unu BpeMeHHOro MaciiTtaba). B onpeaeneHHOM CMBIC/IE MOXHO TOBO-
PUTb O MEIUIEHHO-, CpelHe- U ObICTpOMAaclUTabHbIX H300paXeHUsX,
TIPUHAB CAEAYIOLIME COOTHOLUEHMUS:

1:86 000 — opHa cekyHAa BEMOHCTPALMM AaHUMAUMOHHOM KapTbi COOT-
8eTCTByeT (OKPYrAEHHO) OOHUM CYTKaM;

1:600 000 — B opHoOM cekyHpe — opHa Hegens;

1:2 500 000 — B opHOM CeKyHOe — OAMH Mecsw,;

1:31 500 000 — B opHoOM cekyHae — OpuH rop,.

18 - 4886
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14.7. BupryaibpHoe KaprorpadpnpoBanmne

HanbHeiiee pa3BUTHE TeOMHOOPMALIMOHHBIX TEXHOJOTHIA MpUBe-
JIO K CO3JaHUI0 M300pakeHHUi, COUYETaIOUIMX CBOMCTBA KapThl, Mepc-
NMEKTUBHOIO CHUMMKa, OJIOK-AMarpaMMbl U KOMIbIOTEPHO aHUMaLMHU.
Taxkue u300paxkeHUs MOJYYUIM Ha3BaHUE BUPTYaJbHBIX (OT Jar.
virtualis — BO3MOXHbIii, TOTEHUMAIbHBI). DTOT TEPMUH UMEET HECKOJIb-
KO CMBICJIOBBIX OTT€HKOB: BO3MOXHBIA, MOTEHLUANbHBIA, HE Cylle-
CTBYIOLMi1, HO CIIOCOOHBI! BO3HUKHYTb IPU OMNpPENeIEHHbIX YCIOBU-
sIX, BPDEMEHHBIA WX HEITPOAOJIKUTENIBHO CYIUECTBYIOILMH, a [JIABHOE —
HE PEIBHBII, HO TaKOM Xe, KaK PEabHbII, HEOTIMUUMBIA OT peasibHO-
ro. B ManiMHHo# rpacuke BU3yanu3alvs BUPTYaIbHON PEaIbHOCTH TIIpes-
TMOJIaraeT, Npexae Bcero, npuMeHeHue 3¢ dEKTOB TPEXMEPHOCTH U aHU-
Mauuu. UMeHHO OHM CO3Aal0T WITIO3UIO IMTPUCYTCTBUS B PEAJIbHOM MPO-
CTPaHCTBE Y BO3MOXHOCTHM MHTEPAKTUBHOIO B3aUMOACICTBUS C HUM.

B kaprorpadum BUpTyanbHbie MOJI@NIM NOHMMAIOTCA KaK M30bpare-
HWA pearbHbIX MMM MbICNIEHHbIX O6BEKTOB, POPMHPYEMbIE U CyLLe-
cTByIOWME B NporpammHo-ynpasnsemon cpege. Kak nioboe kap-
Torpagm4eckoe M3obpaxeHue, OHM MMEIOT NPOEKLMIo, MactuTab v
obnapaloT reHepanusosBaHHOCTLIO. Cama Ke BHPTyanbHas peanb-
HOCTb — 3TO MHTEPAaKTUBHAaA TEXHOMNOrMA, NO3BOMAIOLLAN BOCMNPOU3-
BOAMTb peansHbie U (M) MbiCNeHHble 06beKTbl, MX CBA3M M OTHOLUE-
HMA B NPOrpaMMHO-yNpaBsnaemMon cpege.

CyMTaeTcs, YTO OTKa3 OT YCAOBHBIX 3HAKOB, CTpeMJIEHUE MPUIATh
BUPTYJIbHBIM HM300paXeHUsIM «HATypaJlbHOCTb», 00BEMHOCTb, €CTe-
CTBEHHYIO OKPACKY M OCBELLIEHME CO3NaET UJNIO3UIO0 PEAILHOrO Cyllie-
CTBOBaHUSA 00BbeKTa. TeM caMbIM YCKOPSIETCS TPOLIECC KOMMYHUKALIUH,
U noBbilIaeTcsd 3G HeKTUBHOCTD NMepeaayu NpocTpaHCTBEHHOM UHGOP-
MallKH.

TexHoNnOrMM co3naHus BUPTYaIbHBIX U300paxkeHUIt MOHOroobpas-
Hbl. OOBIYHO BHayasie 1o TonorpaUyYecKoii KapTe, a3po- WIM KOCMU-
YeCKOMY CHUMKY cO31aeTcsd HudpoBas Moelb, 3aTeM — TPEXMEpPHOeE
U300paxeHue MeCTHOCTH. Ero okpaliuBaloT B LIBETa TUIICOMETpUYEC-
KOil wKanel 1160 coBMelIaloT ¢ GoTonzobpaxeHueM jaHawadpTa U
Jlayiee UCIONB3YIOT KaK peaibHYI0 MOJENb.

OnHa u3 HauboJsiee pacTIpOCTPaHEHHBIX BUPTYaJIbHbIX ONepauui —
«00JsIeT» MoJiyueHHOro u3obpaxeHus. CrneuHaibHble MPOTPaMMHbIE
MOAY/IX 00ecreyuBaloT yripaBjieHUe MOJIETOM: IBUXEHHUE Mo M30paH-
HOMY HarlpaBJIeHUIO, MOBOPOTHI, Pa3BOPOTHI, U3MEHEHUE CKOPOCTH,
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noka3s nepcrnekTuBbl. C MOMOUIBIO KJIABUATYPhl U JKOKCTUKA (MaHUITY-
NATOpa B (popMe PYKOSITKM C KHOMKAMM) MOXHO BbIAEPXMBATh MOJIET
Ha 3aJaHHOM BbICOTE, C YCTAHOBJIEHHON CKOPOCTbIO, Hal TOYKAMU C
3apaHee M30paHHbBIMU KoopauMHaTamMu. KpoMe Toro, npenycMOTpEHbI
BO3MOXHOCTH BbIOOpa cocTossHUA Heba (06J1aYHOCTU), TyMaHa, ycio-
BUIA OCBeLUeHMUS] MECTHOCTH, BbicoThl COJIHIIA, BpeMeHU IHS, 3dhdex-
TOB AOXAS WU CHerornaaa U T.n. Moaynu pealakTUpOBaHUs O3BOASIIOT
JOTIOJIHUTENIbHO HAHOCUTh HOBOE TEMAaTUYECKOE CONEPXAHUE, MEHSATh
TEKCTYPY MECTHOCTH, UCITOIb30BATh LIBETHBIE CETKU U IOUTOXKH, pas-
MellaTh HaAMCH, BbIOKMpas pa3mep U LBeT LIPUEPTOB, 100ABISATh TEK-
CThbl U JAaXe€ 3BYKU.

KpynmHoMaciuTabHele TeMaTUYeCKHUEe BUPTYaJibHble HM300paXeHHUs
Jal0T TOBOJIBHO MOIpOOHOE NpeacTaBieHue o penbede U nanawadre,
reoJIOTUYECKOM CTPOEHUM, BOAHBIX OOBEKTaX, PACTUTEIHHOM IOKpPO-
Be€, ropoax, MyTaX cooOLIeHus: ¥ T.I. BO3BMOXHOCTb MHTErpaLlMK pa3-
HOM TeMaTUYeCKON MHGOpPMaLUU B eIMHONH MOAEIU — OAHO M3 IJIaB-
HBIX JOCTOMHCTB BUPTY&IbHOTO M300paxeHus. [IponeTras u «3aBucas»
HaJ ropamy, MOXHO A€TaJlbHO PacCMOTPETb TEPPAaCUPOBAHHOCTb MX
CKJIOHOB, MPOBECTU MOPGOMETPUYECKUE U3MEPEHUS, ONPEAEIUTD Xa-
pPaKTEP 3PO3UOHHBIX U OIOJ3HEBBIX IPOLIECCOB, & ABUTasCh Hall FOpPO.-
CKMMU TEPPUTOPUSMU, — OLIEHUTb OCOOEHHOCTH 3aCTPOMKHU M pac-
NpeAeneHu s 3eJIEeHbIX MaCCUBOB, CIIPOEKTUPOBATD pa3mcu1e1—me HOBBIX
30aHUM UM TPAHCIIOPTHBIX Marucrpaiei.

Tlpu BUPTYyaIbHOM MOIETMPOBAHUM YACTO UCIOJB3YIOT MHOIOYPOB-
HeBYyIo arnnpokcumaiuio. [To onHoit 1 Toit e uubpoBoOii MOAENU pelib-
eda, naHawadTa WK pacCTUTENBHOIO NMOKPOBA BHITOJIHSIIOT HECKOIbKO
anrMpoKCMMaUUii ¢ pa3HbIMA YPOBHSIMH AETaJIbHOCTH. DTO MO3BOJISET
HE OTpaHUYMBATHCS YBEJIMYEHHEM WJIM yMeHbllieHUeM Maclutaba, a
NEPEXOAUTH NPU HEOOXONUMOCTH Ha UHOM YpOBEHb JdeTaIbHOCTH. Tak
BO3HUKAET CBOEOOpa3HAsl MyAbMUYPOGHECAA 2eHEPAAUIAUUA.

HaubGosnbliee npuMeHeHHe BUPTyaJIbHbIE H300paXeHUsT UMEIOT TIp1
PELUeHUM TaKUX MPAKTUUYECKUX 3aa4, KAK MOHUTOPUHT PAalfOHOB IpU-
POJHOTrO prcCKa, CTPOUTENBCTBO 3NaHUM W aBTOCTpal, MPOKJIaaKa Tpy-
00oMnpoBONOB, OLEHKA 3arpsiI3HEHUS Cpellbl M paclpOCTPaHEHUS LLIYMOB
OT a3pOINoOpPTOB U T.N1. BO3MOXHO MCIOIb30BaHUE aHAIOTMYHBIX TEXHO-
JIOTUI B HAYYHBIX M YUYEOHBIX LI€JIIX, HAlpUMep [UIS CO3MaHUs cpeaHe-
Y MeJIKOMacIUTaOHBIX BUPTYaJibHBIX U300paXeHUi, B TOM 4MUCJE 10~
6ycoB. Ha rnobycax n3o6paxator, CKaxeMm, MPUPOAHYI0 30HAJTBHOCTb
3€MHOTO Llapa, XO4 KJIMMaTHUYEeCKUX IMPOLIECCOB, CE30HHbIE M3MEHE-
HUSL pacTUTEJIbHOrO MOKpOBa U jaHAwadTa, MUTpaUHUIO HACeJeHUs,
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JNBUXEHUE TPAHCMOPTHBIX MOTOKOB U T.4. CIOXETbl BUPTYyaIbHbIX TEMa-
TUYECKHUX KapT CTOJb Xe Pa3HOOOpa3Hbl, Kak U B TPAAMLIMOHHOM Kap-
TorpadpoBaHUMU.

14.8. DJIEKTPOHHEIE ATJIACH

Co3naHue KanuTajlbHbIX aTJIACOB PACTSATMBAETCS, KaK U3BECTHO, Ha
NOJNTHe CPOKM, M IJIaBHOH NMpo0jeMoii CTAHOBUTCS MX YCTapeBaHMeE,
HEPEAKO €LIEC B IMPOLIECCE HOI[I‘OTQBKPI. SHCKTpOHHble aTJiacbl — 3TO
yAayHasi aibTepHaTUBa GyMaxHbIM. OHHM MO3BOJSIIOT 3HAYMUTEbHO CO-
KpaTUTb CPOKM COCTaBJIEHUSI, UCIIONb30BATb B KAYeCTBE HOCHUTENEH
KOMMAKT-AUCKHU, TPUMEHUTb aHUMALIMU U MYJIbTUMEAUIHbIE CPECTBA.
Takue aTnacel coaepXar KapThl BHICOKOIO KayecTBa, MMEIOT ApYXe-
CTBEHHBbIH MHTepdeiic 1 OObIYHO CHAOXEHbI XOPOLIMMU CIIPAaBOYHO-
MOUCKOBBIMU CUCTEMaMHM.

CyluecTByeT HECKOJILKO TUIIOB 3JIEKTPOHHBIX aTJIacoB:

¢ aTJIachl TOJILKO JUISI BU3YAJTBHOTO MPOCMOTPA («IMePEIMCThIBAHMS»),
TaK Ha3bIBaeMbIE GbIOEPHbIE AMAACHL;

* «UHMepaKmueHble amaaco», B KOTOPhIX MPeAyCMOTPEHbBI BO3MOX-
HOCTH M3MEHSTb oDopMiIeHHE, CIOcOObl U300paXeHUs U Aaxe
KiaccurKauuM KapTorpapupyembix sIBIEHUI, yBEIUYUBATh U
yMeHbILAaTh (MacluTabMpoBaTh) U300paxeHue, noay4aTb OyMax-
Hble KOTMHUH KapT;

* «anaaumuMecKue amaacol», NO3BOJSOLIME KOMOMHUPOBATH U CO-
MOCTaBJIATb KApThl, MPOBOAMTb MX KOJUYECTBEHHBIA aHAIU3 U
OLICHKY, BBIIOJIHSITH OBEpJIEH, NPOCTPAHCTBEHHbIE KOPPEALIUU, —
no cyiuecrBy, 3to THC-amaacu,

¢ aTylaChl, pa3MelLEeHHbIe B KOMITBIOTEPHBIX TEJIEKOMMYHHMKAIIUOH-
HBIX ceTax (cM. pa3a. 15.3), Hanpumep Humepnem-amaacst. B vx
CTPYKTYpPe KpOMe KapT MU MHTEPAaKTUBHBIX CPEeICTB 00s3aTe/NbHO
TIPUCYTCTBYIOT €llle U CPEACTBA MOUCKA JOTIOJIHUTENbHOI UHDOD-
Maluu 1 KapT B CETH.

KapThbl KOMILJIEKCHBIX 3/IEKTPOHHBIX aTJ1IaCOB COAEPXAT Pa3Hble BUABI
MHGOPMALMOHHBIX CJIOEB:

+ MHOTO(PYHKUMOHANbHEIE 6a30Bble CIIOU, UCTIONb3yeMbIe JUISi MHO-
THX KapT;

¢ aHAIUTHYECKUE U CUHTETUYECKME CJIOU 110 KOHKPETHOM TEMATHKE;

¢ OlepaTUBHO OOHOBJIAEMbIE TEMATUUECKHUE CJIOM.
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Bce oHM MOryT BXOAMTb B colepXaHMe pa3HbIX KapT arjaca, cKa-
XeM, 6a30Bblil CJI0I «I€0JIOrMYECKOe CTPOEHME» MOXHO UCMOJIb30BaTh
HE TOJIbKO /i1 COOCTBEHHO Ire0JIOTHYECKOM KapThbl, HO C TON UM MHOM
reHepajiM3auueil — Ui KapT MOJIE3HbIX UCKOIAeMbIX, THAPOreoJ0ru-
4YeCKOM, MHXEHEPHO-Te0JIOTHYECKOM, Me03KOoJoruyeckoi u ap. Kom-
OMHMpOBaHHE CJIOEB CYLLUECTBEHHO YIPOLUAET TPYAOEMKIE IPOLECcCHl
COCTaBJIEHUS ¥ B3aMMHOIO COIJIaCOBaHUs KapT.

B GonbuIMHCTBE CTpaH CO3laHbl HALMOHAbHbIE 3JIEKTPOHHbBIE aT-
nacel. Kak npaBuiao oHM 6a3upyloTcsi HA MHOTOTOMHBIX OYMaXHbIX aT-
nacax, Hanpumep arnac IlIBeuuu Bxuttoyaer 17 tomoB, HunepnaH-
noB — 20 TomoB, ®uHnguaun — 25 seinyckoB, Mcnanuun — 40 BbI-
nyckoB. OZHAKO 3JIEKTPOHHBbIE aTjlachl HE BCEraa IMOBTOPSIOT CBOU
OyMakHble MPOTOTUITBI MMEHHO B CWIY TEKYILero OOHOBJIEHHS KapT,
TIOSIBJIEHHSI HOBBIX CIOXETOB M JAaXe YaCTUYHOIO M3MEHEHUS1 CTPYKTYPhI.

IlpoekT coznaBaeMoro HauuoHanbHoOro atnaca Poccuu npeaycmar-
pHUBaET, YTO Hapsily C TPAAMLIMOHHBIM MHOTOTOMHBIM MEYaTHbIM M3-
JaHveM OyoyT co3faHbl elle ABe BEepCHU: 1) aeKTpOHHas (YNpoOLIEeH-
Has) Ha MarHUTHBIX DMCKETaX M KOMIAKT-AMCKaX, KOTopas pa3paba-
ThIBaeTCsl OJHOBPEMEHHO C TpPaAMLMOHHON OyMmaxKHoi Bepcued M
BIIOCJIEACTBU M MOXET ObITh JOMOJIHEHA APYTOi BUAEO- K ayAMOUHDOP-
Mauueid, aHuMauusMU 1 TekctoM; 2) M C-Bepcusi, Takxke paciuupsi-
eMasl C MOMOILbIO MYJIbTUMEIHA U BKJTIOYarolias 6a3bl JaHHBIX U YHU-
BEPCAIbHYIO NIPOrPaMMHYIO 000JIOUKY.
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15.1. Te1IeKOMMYHMKALMOHHEBIE CETHU

B 90-¢ rognt XX B. cTpeMUTEIBHO pa3BUBAIOLIMIACS HAYYHO-TEXHU -
YeCKUI MpOrpecc MpuBeN K MOSBIEHUIO HOBLIX CPEACTB KOMMYHHUKa-
UMM — TNOOATbHBIX KOMIIBIOTEPHBIX CETeH, MO KOTOPBIM C BBICOKOIA
CKOPOCTBIO IBUXYTCS MOTOKY HUGPOBOA MHDOPMALIKM, B TOM YHCIIE
KapTorpa¢uyecKoii.

Camas pa3BeTBJIEHHAs U MOLIHAsA MJIaHEeTapHasi KOMITbIOTEPHAs CETh
HNurepuer (Internet) B KOpOTKHIit CPOK cTasa 3(PpPeKTUBHLIM Cpel-
cTBOM 6e30ymaxHoit nepenauyn uHdopmauuu. Havano ee pazpaborku
otHocurcs K 50-M rogam XX B., koraa CHIA co3nanu cets ARPANET —
npoobpa3 MHTepHeTa — [UIs1 ONOBeLLeHUsT O BO3MOXHOM siiepHOH aTa-
ke. Bckope 3Ta ceTh Gbla MOCTaBjieHa Ha CyX0y HaydHOMY cooblile-
CTBY M KOMMepUYECKUM (pUpMaM. A yxe K Hayany 90-x romoB MHTepHET
MpeBpaTHICs B «MHHOPMAIMOHHYIO CyTlepMarucTpaib», KOTOpas BKJIIO-
yajyia B ceGst 0KoJI0 5 ThIC. ceTeit U cBbilie 700 Thic. KOMNbIOTEPOB B 40
CTpaHax.

Pa3BuTHIO ceTH B pelualollieiil Mepe Crloco0CTBOBajIa pa3paboTka Mmpo-
ToKoja TCP/IP (Transmission Control Protocol Internet Protocol) —
0Cc000i1 CHUCTeMBI COIJIACOBAHHBIX NPaBWI U CIoco00B 0OMeHa daitna-
MU B KOMIbloTepax. Bce KOMMbIoTephl, BXOASILIME B CETh, pABHOMPAB-
HBI, YTO 0becreynuBaeT 0cobylo YCTOHYMBOCTL CUCTEMbI M BO3MOXHOCTD
NMPaKTHYeCKH HEOrPaHUYEHHOro €€ PaCIIMPEHMS.

B Hacrosiuiee BpeMsi ceTh HTEpHET — OCHOBHOM KaHan MeXIyHa-
pOOHOro OOLUEHHs, YHUBEpPCaJIbHOE CPENCTBO IMepenayd KoOMMepyec-
KOit, HayyHO! U yyeOHOI1 MHpopMaLUH.

Baxxrass 0COBEHHOCTs KOMMBIOTEPHOH ceTH MHTEePHEeT cocTomnT B
TOM, HTO OHa FIBASETCH, C OAHOM CTOPOHbI, BLICOKOCKOPOCTHOM M
3bhEeKTUBHON TPAHCNOPTHOM CPEeaoH, a C APYrol — COBOKYMHOC-
TbIO pacnpepgeneHHbIXx MHPOPMaLMoHHbIX pecypcos. C ee nomo-
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WblO peanm3yroTcsa ycnyrm 3J'IEKTpOHHOI\:1 noYTbl, AOCTYN K yaaneH-
Hbim Baszam AadHHbIX, PAa3fMYHbIM HAY4YHbIM OOKYMEHTaM, B TOM HHucne
K KapTamM U CHUMKAaM, 3NEeKTPOHHbIM KaTtanoram u 6ubnmuorekam.

Cneunauctol B 061aCTH Hayk o 3emiie U obluecTse, KapTorpadsl
1 reouHdopmaTuku, 6yIb TO OTAEbHbIE UCCIEI0BATEM WU OPraHU-
3allUM, MUMEIOT BO3MOXHOCTH, MoJjib3ysach MHTepHeTOM, peanu3oBaTh
«TpY XeJIaHUS»:

¢ HaJIaiUTh OMEPaTUBHYIO Nepeaady cooOIUEHUN U N300paKEeHU;

* MOJIYYUTh JOCTYI K TNTOOAbHBIM reoMH(POpPMallMOHHBIM pecyp-
caMm;

¢ BBECTH MAaCCUBBI COOCTBEHHbBIX JAHHBIX B MEXIYHApOIHbIH 000-
pPOT, 3aMHTEPECOBbIBas UMY MOTEHLIUAILHBIX MAPTHEPOB M K-
€HTOB.

OO1uecTBEHHBIH CIIPOC Ha CpPeACTBa OBICTPOro paclnpOCTPaHEHUS
reorpadpuyeckoil uHGOpPMaLMH, KapT, JaHHbIX AUCTAHLIMOHHOTO 30H-
JOHMPOBAaHMS OYEHb BLICOK. MICrI0N1b30BaHME KOMITLIOTEPOB B CETSIX TEJIE-
KOMMYHUKaUUU (MOSABUICS OCOObIA TEPMUH — cemesoll KOMNbIOMUHE)
Ha3blBalOT MHOI/A NSATOH MHPOPMAUMOHHON PEBOJIIOLIMENH, MMES B BULLY,
YTO MepBbie YeThbipe ObUIM CBSI3aHbI C U300PETEHHUEM T€YaTHOrO CTaH-
Ka, TeaedoHa, paauoCBsI3y U MEPCOHATbHBIX KOMITbIOTEpPOB. KoMMy-
HUKaLMS NepecTana 3aBUCETb OT PACCTOSIHUIM, NPOCTPAaHCTBEHHAs! UH-
dbopMauMs LUPKYIUPYET B CETAX MPAKTUYECKH B PEXHME pealbHOrO
BpEMEHHU. DTO 3aMETHO U3MEHUJIO CTHJIb YIIPABJIEHHUS, XapaKTep Hayy-
HOM M NPOU3BOACTBEHHON KapTorpauuyeckKoi nesiTeIbHOCTH.

Mpousowno opraxmnyeckoe coepurenmne N'MC, reonHdpopmauporHo-
ro KapTorpacMpoBaHMs M CeTen TENEKOMMYHHKALMK, PasBuTHE Of-
HOM TEXHONOrMM NOBMIEKNO HOBblE Pa3pPaboTKu U peLueHHs B ApPyrou.
Ccbopmmposanocs rnobanbHoe reoMHOpMaLMOHHOE NPOCTPAHCTEO,
T.€e. CpeAa, B KOTOPOH (PYHKLMOHMPYIOT LMdPpOBas reonHgopma-
uMs M M306parkeHns PasHbiX BUROB M HA3HAYEHMS.

I'nobanbHas KOMIbIOTEPHAs ceTh 0€30CTaHOBOYHO pacluupsiercs. 1o
HEKOTOPBIM OLIEHKAaM, K KOHILlY BTOPOIO ThICSYEJIETUS YUCIIO KOMIIbIO-
TE€pOB, NMOAKIYeHHbIX K MHTepHeTy, nocturio 300 maH. Poct umer
CTMXMHHO M HEOTPAaHUYEHHO, U 3TO CO3AAET TPYAHOCTH [PHU OPUEHTH-
POBaHUU B CETH, OTHICKAHMMU B Heil HEOOXOAMMBIX CBEAEHMIA.

KpoMe rno6anbHOi CyLIECTBYIOT U ApYrHe CeTU: perMOHaIbHblE
(HanpuMep, reoHayyHble CETH Uil CTpaH EBporbl), JOKanbHblE (CETH
HoBocu6upckoro akanemropoaka, MoCKOBCKOro yHUBEPCUTETA), CIie-
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LUMaTM3UPOBAHHbIE, BENOMCTBEHHbIE, UM KOPMOpPAaTUBHbIE CETH (3e-
MeJibHbIE, yyeOHble, aKaleMHUYeCKME U T.I1.). DTU MocaeaHKne Ha3blBa-
10T AnTpaneT, ¥ OHM KaK NMpaBuiIo UMEIOT Bbixod B MHTepHeT.

15.2. «<BceMMpHasa nayTMHa»

[TepBbie OMBITHI MCMOJB30BAHUSI KOMIIBIOTEPHbBIX CeTeil ObICTPO
MpHUBENH K BbIBOAY, YTO OOMJIME OOpaALIAIOLIUXCS B HUX KApT M APYTUX
nU300paxkeHUH — 3TO He TOJIbKO 6y1aro, HO U GoJbluas npobaemMa Wi
nons3oBarens. UHbopMauus 3axyiecTbIBaeT €ro, B Heil TpyAHO OpHUEH-
TUPOBATbCS U HANTH TO, UTO HYXHO, rpadhnyeckure N1OKYMEHTHI U30bI-
TOYHBI U He Bcerna yrnopsinouyeHnl. [1oaToMy BaxHelei npodaemoii
cpa3y craja pa3paboTka crnocoboB OopraHM3alu¥ MHOOPMALIMOHHBIX
MAacCCHBOB M CO3[laHUE «HABU2amMOpo6» — TIPOTPAMMHBIX CPENCTB,
MO3BOJISIIOILUMX OPUEHTHUPOBATLCS U TEPENBUTaThCS B 3JEKTPOHHOMR
CETH IO JIOTHYECKH CBA3aHHBIM NMYTAM B [MOMCKaX TpebyeMoil MHDOD-
MaluHu.

«BceMupHas mayTHa» — TOYHBIH TepeBOI aHIIMIACKOrO CJIOBO-
coueranusa World Wide Web (WWW, 3W unu Web — (Be6)) — Ha-
3BaHME CUCTEMBI, oOecrieunBaolLieil MOMCK U 0OMeH MHGpOopMaLUeil B
KOMIbIOTEpHBIX ceTssX. OHa Oblna co3mana B 1989 r. mns ynpouieHus
KOMIBIOTEPHOr0 0OMEeHa HayYHbIMM CBENEHUSIMM U BCKOpE LIMPOKO
pacnpocrpanunack B MutepHete. C 1993 r. Beb cTaa OCHOBHBIM Cpefi-
CTBOM CETE€BOrO KOMIBIOTHHIA, B TOM YKCJIE TTOUCKA U Nepenaym u3oo-
PaXXEHUH.

Ha camom nene Be6 — He TonbKO cUCTEMa, HO U CITOCOO Mmosyye-
HUSL M OOCTaBKM HeoOXomMMOU MHGbOpMalWM, MPOTOKON TMOHMCKA U
nepenayn naHHeIX. OHa onupaercs Ha s36iKk HTML (HyperText Markup
Language — A3bIK 'MIIEPTEKCTOBOM pa3METKHU), KOTOPBIi MO3BOASET
yno6HO KOIMpOoBaTh TeKCTOBHIE (haitnbl. biaronapst aToMy 1060 351e-
MEHT ONHOro NOKYMEHTa MOXHO CBSI3aTh C APYITMMM JOKYMEHTaMH,
4yTO obecrieynBaeT JAOCTATOYHO ITPOCTOE MEpPEeABUXEHUE — <«HABHUra-
LUHIO» — 10 CUCTEME JorHuecKuX cBsseit B MHTepHeTe. MHbIMU coBa-
MH, C NoMoliibio Be6 cornacyroT Konbl U anpeca MoCTaBLUMKOB U MOJIb30-
BaTeJieil yclayraMu 3JIEKTPOHHBIX ceteil. bnaronaps atomy HTML uc-
NoNb3yeTcsi He TOJNIbKO B MHTEpHeTe, HO M B APYIHUX CeTsX, UM Ha
kommnakT-auckax (CD-ROM).

Kpome eamuoro runeprekcroBoro s3bika HTML, Be6 ucnosnbssyer
elle ¥ eAuHbI npoTokon obMeHa runeprekcramu — HTTP (HyperText
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Transfer Protocol) u o6wuuit uutepdeiic. Takum obpaszom, Bed siBis-
€TCS OOLLEeNOCTYMHOM CUCTEMOM, MPHIOAHOM [UIsl JIIOObIX KOMIIBIOTEP-
HBbIX CUCTEM U HE 3aBUCS1lUEH OT NPOrpaMMHOro obecnevyeHus.

PaGora ¢ Beb HamoMuHaeT pabOTy ¢ IHUMK/IONEAUEI, TEKCTbI CHAO-
XEHbl CUCTEMOM TMEPEKPECTHBIX CCIIOK K TEM WM UHBIM BblAEIEHHBIM
C/I0BaM. OTO MO3BOJISIET OTbICKMUBATh AOMOJHUTENbHbIE CBEAEHUA B IpY-
rOM MECTe; NOCTATOYHO JIMlIb HaXaTb KJIaBMlUY, YTOObl MEperuTh OT
BblIEJIEHHOTO CJIOBa K ApYyroMy 10KyMeHTy. Bce 310 obecrieurBaer yaoo-
CTBO U CKOPOCTb [OMCKa HYXHOM nHpopmauuu. A3sik HTML 6sicTpo
pa3BMBAETCs, B HEr0 MHKOPIOPUPYIOTCA APYrU€ s3bIKOBbIE CPENCTBA,
MOSIBJSIOTCS HOBble BepcuM. OOpa3 «BCEMUPHOM NMayTUHbI» OKa3aics
JIOBOJIbHO YAQYHBIM, KapTbl CJOBHO BIJIETEHbl B CETb JIMHUI1 CBSA3M,
ONyTHIBAIOLUMX 3€MHOI L1ap.

15.3. KapTsl 1 arachl B KOMIIBIOTEPHEIX CETAX

Bce KapTbl, atrjacbl, a3pO0- U KOCMHUYECKHUE CHUMKH, o6pau.la10-
HHneca B HHTCpHCTC, noapa3ncasiloTcsa Ha 4YE€TbIpE 6onbluue IPYIIIBI:

¢ CTaTUYHbIe M300paXeHUs] — KapThbl, aTlacbi, CHUMKH, TMOJY4YEH-
Hble NyTeM LM¢pOBaHUSA M CKAHMPOBAHUS MJIM MOCTYNHBIIKE B
uudpoBoM dopmMmare; ‘

¢ UHTEpaKTUBHbIE M300paXeHHsl, COCTaBisieMble U OOHOBJIIEMbIE
IO 3aMpocam MoJjib30BaTeNeii;

* KapTorpapuyeckue aHuMaluu1, GUabMbl, MyJTbTUMENNAHBIE MPO-
JyKTbl, BUPTyaJibHblE MOJEJIH;

+ KapThl, amiacel, CHUMKH B TUC.

«Ilybauxauusn (pasmewenue) xkapm u amaacoe ¢ Humepueme» oka-
3ajiach Oosiee MPOCTHIM M ACLUEBBIM JEJIOM, YeM MX nonurpadunyeckoe
u3nanue. OHa K TOMY Xe He TpeOyeT AOMOJHUTE/IbHbIX 3aTpaT Ha pac-
NpOCTpaHeHKEe NPOAYKUMH ([lepeBo3Ka, Nnponaxa u ap.). B atoMm oaHa
M3 MpPUYMH NpeBpalleHusi MHTepHEeTa B BaXHbIi KaHal KapTorpagu-
4eCcKOM KOMMYHHUKALMU, 1aXe HECMOTPSl Ha TO, YTO Npeobpa3oBaHuUe
B uMppoByio opMy U nocienyollee BOCIPOoU3BeAeHE KAPT HECKOJIb-
KO MOHMXAET UX KayecCTBo.

Yucno kapT 1 aT/acoB, cyllecTBylownx B UHTepHeTe, HcuMrcseT-
Cs1 COTHSIMM Thics4. OnHa ToabKO MexXayHapoaHas ciayx0a rmoroasl pe-
rynasipHo nocbunaetr B HTepHeT MeTeopoJiorvyeckue oToKapThl pas-
HbIX PAOHOB IJ1aHEThI, KaXable 15 MMHYT OOHOBJISISE UX MO KOCMUYEC-
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KUM naHHbIM. CylleCcTBYeT LeJiast TeJIEKOMMYHUKALIMOHHASA UHAYCTPUS
CO3/1aHHs KapT noroabl. Psan cepBepoB comepxar TeMaTUYECKHUE KAPTh
Hace/leHUs1, TPAHCTIOPTa, KJIMMaTa, pacTUTE/IbHOCTH, JJaHALIAdTOB U Ap.
JInst BbI30Ba MX Ha 3KpaH NOCTaTOYHO YKa3aThb TEMATUKY KapThl U Ha-
3BaHME PEruoHa, UHTEPECYIOLLEro MOJib30BaTes.

Haubonbluum cripocoM B UHTEpHETE MONB3YIOTCA C/EAYIOLIUE [PYII-
Tbl KapT:

+ 0030pHbBIE CITPaBOYHBIE KAPThI;

* KapThl MOTO/1bI, OMACHBIX aTMOCHEPHBIX SABJIEHUI (YyparaHoB, LIKK-
JIOHOB), HABOAHEHUMN U T.IL.; "

¢ KapTbl COCTOSIHUSI OKPYXaIolllei Cpelbl Y MPUPOIHbIX KAaTacTpod;

¢ KapTbl TPAHCMOPTA, HABUTALIMOHHBIE, YCJIOBUI Mpoe3aa 1o Io-
porawm;

¢ KapTbl TYPUCTCKHE, OTIbIXa, MyTELIECTBUIA;

* KapThl TEKYLUMX MOJUTHYECKUX COOBITUM, «TOPIUYUX» TOYEK LIa-
HETBI U Ap.;

¢ yyeGHbIe KapThl U aTjiachl.

OcoO0blit MHTEPEC NMPENCTABISET MyOIUKALMS B 3IEKTPOHHbBIX CETSX
HalIMOHAIBHBIX aTJIacoB. JTO obecreynBaeT onepaTuBHOE U, T1aBHOE,
3KOHOMHYHOE OOHOBJIEHHE KapT MO Mepe MOCTYIJIeHUst HOBOM MHGMOP-
MalMH, HallpUMEpP OT TOCYIapCTBEHHOM CTATUCTUYECKO UJIK 3eMeJlb-
HOM ciyx6b1. TeM caMbIM OCYLLIECTBIISIETCS MOCTOSTHHOE «IeXYPCTBO»
IO atjlacy WM cBoeobpa3Hblit MOHUTOPHHT. ITo cyuiecTBy, dopmupy-
I0TCSl HAUUOHAABbHbIE AMAACHbIE UHDOPMAUUOHHBIE CUCMEMbI, KOTODbIE
MOTYT MCITOJIb30BaTh YYPEXIEHUS M YacCTHbIe Jula. Takue CUCTeMbl
CO3[aHbl BO MHOTUX CTpaHax Mupa. XOpoLIUM NPUMEPOM MOXET CIy-
xuTb HaumonanosHslit Atnac Kananel, pasMeleHHbIH B UHTepHeTe Mo
anpecy: http://www.atlas. gc.ca.

IIpuxoauTcsi, ogHaKo, MPMHUMATh BO BHUMaHME, YTO pacTpOBbIE
U BEKTOPHbIE Kaprorpaduyeckue M300paxkeHHss oOpa3yioT OrpoMHbIE
MaccuBbl IMGPOBOIt MHPOPMALIMKY, HAa UX MTepeIavy 3aTPayMBaeTCs OYEHb
MHoOro BpeMeHU. [IpreMHble KaHanbl CpeIHEro Mojib30BaTelNlsl He BCerna
COOTBETCTBYIOT OTPOMHOCTH MH(MOPMALIMOHHBIX PECypcoB, coaepxa-
wmxcst B MurepHeTe. s ynpolilueHus npouecca 0OHOBIEHUST KapTor-
padpuyeckoit MHGOPMALIMK CO3MAIOT TaK Ha3biBaeMble 2ubpudHvie am-
aacwt, xorna pyHnaMeHTanbHble 6a30Bble KapThl XpaHAT B MIHTepHeTe
MOCTOSIHHO, a GLICTPOMEHSIOIIUECS] U300paXKEHUSI ONEPATUBHO Mepe-
cocraBnsitloT. Hanpumep, B aT/iace NMepUONMYECKU AKTyaJIU3UPYIOTCS
COLIMAJIbHO-9KOHOMHUYECKHE KapThl MU MeTaJaHHble, OMHUCHIBAIOLIUE
BHOBb IMOCTYNUBLIYIO HHGOPMALIUIO.
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B UHTepHeT nonanaroT He TONLKO HaLUMOHaIbHbIE aTackl. Ha Kap-
Torpapuyeckux ceppBepax pa3MellaloT CMpaBOUYHblE PECMOHAJIBHBIE,
rOpOACKME, TYPUCTCKHUE, ydeOHble 2J1eKTPOHHblE aTtiaackl U Ap. EcTb
aTaachl, MOJIb3ysSICh KOTOPbIMU YUTATE/b MOXET CAMOCTOSATEJIbHO BbI-
61paTh MaciuTabbl U criocobbl KapTorpadryeckoro N30o6paxxeHus, co-
3[1aBaTh 10 OAHUM U TeM Xe JaHHbIM HECKOJbKO BApMAHTOB KapT. Yuc-
JIO aTJIACOB Pa3HOro TUMA U Ha3HayeHUsl, pa3MellieHHbIX B UHTEpHETE,
yX€ C TPYIOM MOANAETCS YYETY.

15.4. Kaprorpacdmposanue B UHTEpHeETE

KaprorpadupoBanue B MHTepHeTe WJIM, TOYHEE, C [OMOLULIO
HMHTepHeTa UMeeT TpU acIleKTa:

* rofyyeHue MHMOPMAaLIMU ISl COCTaBJIieHUs KapT;
¢ caM MpoLIeCC MHTEPaKTUBHOIO KapTorpachupoBaHus;
+ IIpe3eHTalMs KapTorpaduyecKUxX MPOU3BENCHUIA.

CrnenyeT UMeTh B BUIY U €L1€ OJMH BAXKHbI MOMeHT. KOMMyHUKaLMs
B KOMITBIOTEPHBIX CETSIX 00eCIeyBaeT HATAXXMBAHUE TECHBIX KOHTAKTOB
MEXAY KapTorpaMuyecKMMHU yupexaeHUsiMU, ¢upMamMu, OTAEIbHBIMU
JIMUAMU 1Sl 0OMeHa onbIToM. [losiB/IsieTCs1 BOZMOXHOCTb OBICTPO IMOJTY-
YaTh CBeEHHsI O HOBeHIUEH 37eKTPOHHOM MPOAYKLUUH, MPOrpaMMHBIX
cpeacTBax sl KapTorpacdupoBaHus U T.4. COCTaBUTENb MOXET «Ie€peKa-
4aTb» 3TY HHGOPMALIMIO B CBOI KOMMbIOTEP M UCNOJIB30BaTh B KaueCTBE
ucroyHuka. Kaprorpadsi—nons3oBarenu MHTepHeTa UMEIOT BO3MOXKHOCTb
OMnepaTUBHO YYacTBOBATb B OOCYXIEHUM aKTyalbHBIX MpodeccuoHallb-
HBbIX Mpo0JIeM, peryjsipHO OTbICKMBATh HEOOXOAMMble KapTorpadpuyec-
KHE CBEIEHMS Ha CIIpaBOYHLIX cepBepax U B 6a3ax MeTanaHHbIX.

B03MOXHOCTH MHTEPAaKTUBHOTO COCTaBJIeHUs KapT B MHTepHeTe
BeCbMa pa3HooOpa3Hbl. OfMH U3 CaMbIX JOCTYTIHBIX BAPUAHTOB — IOCT-
poeHMe KapTorpaMM M KapToAuarpamMM IO CTaTUCTUYECKHM HaHHBIM
(c 3TOrO HAYMHAJIACh BCSl ABTOMATU3MpPOBaHHas KapTorpadus). STo cBo-
€00pa3Hasi «HHMEpaKmueHan KOMRO3UKUA Kapmy», KOTopas He Mpeano-
JlaraeT Kakom-jubo CI0XHOI 06paboTku ncxoqHoit nHdopmaruu. J1o-
CTaTOYHO UMeTb 6a3bl LMMPOBLIX CTATUCTUYECKUX JAHHBIX M KapTorpa-
(uyecKylo OCHOBY C CETKOH aIMUHMUCTPATUBHBIX PAOHOB.

bosnee clioxHbIE TeMaTUYECKKE KapThl TpeOyIOT oOpalleHusi B Beb
IUISL 1lieJIeHANpaB/ieHHOTO MOKCKAa MCTOYHMKOB, MoabOopa CJoeB, UX
MOC/IeNyIOIero COBMEIUEHU U KOMOMHUPOBAHMS, yIpaBlieHUs pas-
HbIMM 0a3aMM HNAHHbIX, BBIMOJHEHUS MpPOLENyp TeHepalu3aluuu u
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KIaccuukKauuy, BbiOopa crioco6oB M300paxeHUs U T.I., BKIlOYas
odbopmiienue ctpaHuubl B MHTEpHETE.

HoBble TexHOMOrMM MO3BOJISIOT pa3HOOOPa3UTh CIOCOObI U300paXxe-
HUS, MEHSITh CTUJIX ODOPMJIEHUST KapT, UCII0JIb30BaTh 3(p(heKTbl MalllMH-
HOH rpacMKU M KOMITbIOTEPHOro AU3aifHa, MPUMEHSTh aHUMALIMKU U Cpell-
cTBa MyibTUMenva. HactosbHble 371eKTpOHHBIE M3aTe/IbCKUE KapTorpa-
(uyeckue cucTeMbl BBHICOKOTO pa3pelleHMsi OlepaTHBHO Pa3MHOXAIOT
COCTaBJIEHHbIE KapThl B TPEOYEMOM KOJIMYECTBE 3K3EMIUISIPOB.

Bce 3Ti mpouenypsl U TEXHOJOTMU OOO3HAYAIOTCS TEPMUHAMHU
Humepnem-xapmozpagupoeanue v Be6-xapmozpagpupoeanue. I1paBomep-
HO TOBOPHUTH U 00 MHTepaKTUBHOM HMumepnem-ucnoas3oeanuu xapm,
BKJIIOYAsi KapTOMETPUpOBaHME, MOPHOMETPUYECKHUIT U MaTeMaTHUKO-
CTaTUCTMYECKUN aHaNu3, U3y4eHHe CTPYKTYphl, B3aUMOCBS3eil, CITO-
co0O0B paiilOHUPOBAHMS 110 KOMILUIEKCY MOKa3aTeieil U — YTO OCOOEHHO
3¢ dexTuBHO B UIHTEpHEeTe — MccnenoBaHWe TUHAMUKU O Habopam
pa3HOBpPEMEHHBIX KapT © CHUMKOB.

OnuH 13 cioco6oB Be6-kaprorpadupoBaHUsI — 3TO CO3AaHKE BUP-
TyanbHbIX KapTorpacduyeckux npousseaeHuil (cMm. pasa. 14.7) Ha ocHo-
BE COJEepXallMXCsl B KOMITbIOTEPHOMN CETH KapT U OTIENbHBIX KapTorpa-
duyeckHx cnoeB, CHUMKOB, aHUMAalM{, IPYTUX U300paXeHHUit, CTaTh-
CTMUYECKMX HNAHHBIX U T.N. BuUpTyasbHble KapThl U aTIaChl MOXHO
aHaANM3MPOBaTh B CETH TaK Xe, KaK OObIYHBbIE, MOAENMPOBATh CUTya-
UMM, POUTPHIBaTh KaKue-TUOO 3a1ayu U MpUHUMATh pelieHus. OHU
MMEIOT pa3Hblil NPOCTPAHCTBEHHBIH OXBaT — OT 0G30pHOro raobanb-
HOTO 0 PETMOHATBHOTO U JIOKAJIBHOTO.

ITouck B UuTepHeTe KapTorpaduyecKux UCTOUYHUKOB OCYLIECTBIISI-
10T pa3HbIMM MYTAMMU:

* «rpacduYeCcKUit» UM, TOUHEE, «KapTorpaduyeckuit» nyTh, KOraa
Ha 3KpaH BBIBOAMTCS KapTa MHMpa M IOJIb30BaTe/b IOC/EN0Ba-
TEJIbHO YKa3bIBAE€T MHTEPECYIOILMI €ro KOHTUHEHT, 3aTeM CTpa-
HY, PErMOH, ropol  T.IL.;

* «T€MaTUYECKUIA» BApMAHT, PU KOTOPOM MH(MOPMaLMOHHbIE pe-
CYPCBI CTPYNIMPOBAHbI [0 BUIAM U TEMaM, TaK YTO MOXHO, Ha-
NpUMep, BbI3BaTb CHUMKH, aHUMalUKH JIMOO MUCTOPUYECKHUE, TY-
PHMCTCKHE, JOPOXHbBIE KapThl;

¢ «TEKCTOBOIi» MyTh, KOTA MOJIb30BaTeIb OCYLLECTBSIET GBICTPYIO
HaBUTALIMIO 110 MHTEPECYIOLIEii ero 06JIaCTH C MOMOLLBIO TEKCTO-
BOTO MEHIO;

¢ (IIOMCKOBBIi» MyTh, T.€. MOMCK HYXHOTO M300paXeHHUsl C TOMO-
HIbIO KJIIOYEBBIX CJIOB;
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¢ «Ta3eTUp», KOTOPBIN IIPENOCTABIISAET MM0b30BATENIO [TOJTHbIE CIIUC-
KM JOKYMEHTOB MO KaXJOMY KOHTHUHEHTY WU PETUOHY.

npeﬂOCTaBHﬂﬂ HOBBI€ BO3MOXHOCTHU Ui KapTOI‘pa(pMpOBaHHﬂ,
KOMITIBIOTEPHLIE CETU CaMH HYXXIAIOTCsA B KapTorpachquKOM 0T06pa-
JKCHHUH.

KaprorpacmpoBaHme ceTer TeneKOMMYHHKaLUMH — ocoboe Hanpas-
NeHue TeMaTMHeCKOM KapTorpaduu, KOTOpoe OXBaTbiBAeT pasHble
acneKTbl Pa3MELLEeHHs, OLEHKHU COCTOSIHUA M NEePCNEKTMB Pa3BUTHA
ceten.

KapTel TeleKOMMYHUKAIIMOHHBIX CeTei MOKa3blBAIOT IOJIOXEHUE
KaHaJIOB M LIEHTPOB CBSI3U, CETEBYI0 MH(MPPACTPYKTYpY B LieJIOM, 00be-
Mbl UHpOpPMaALUY, NPOXOASLLUEH B €AMHHULY BPEMEHU, CTENEHb U QU-
HaMMKY 3arpy3Ku MO MecsiliaM, HellesIsiM, IHM # T.1. Ocoboe Hanpas-
JleHMe — KapTorpadMpoBaHUE B3aUMONEUCTBUS CETeil CO Cpemoii, B
KOTOpo#l OHU (YHKIHOHUPYIOT, MOKAa3 PEerMOHAJIbHBIX pa3liMyuii B
TUIOTHOCTH CeTeil, 06ecrneyeH KOJUIEKTUBHBIX U MHAUBUAYANBHbIX
NoJib30BaTeNell ycayraMu TenekoMMmyHukauuu. HakoHell, kapTel cno-
COOCTBYIOT MPOTHO3UPOBAHMIO M TJIAHUPOBAHUIO TEPPUTOPUAILHOTO
pa3BUTHUS CeTell, ONTUMM3ALUUU UX GYHKUMOHUPOBAHUS.

15.5. UnTepHeT-TUC

[Iupokas skcnancuss UHrepHeTta 3HaunTenbHo uamenuna 'MC-
TEeXHOJIOTUHU. 31ech 00HApYXUach JIIOOOMbITHAS IHaNeKTHKa. BHayare
pasButie 'MC 3aKOHOMEpPHO MPUBEJIO K CETEBBIM TeXHOJIOTUSAM. OHH,
Kak ObLI0 MMOKa3aHo Bbille (CM. pasa. 14.1), mo3BOAMIN MHTErPUPOBATh
MHOIME UCTOYHHUKHU MH(pOpMaLMU, OOHOBSITL UX B ONIEPAaTUBHOM pe-
XUMe, a IJIaBHOE — [10JIb30BaThCs pacnpene/ieHHbIMU 0a3aMu JaH-
Hbix. Ho 3ateM okazanoch, 4yto oauHoyHble TMC, co3maBaeMbie
OTIE/NbHBIMY JIMLIAMKU (MM KOJUIEKTMBAMM MCCJIEOBaTeNei), CTaHO-
BATCS MaI09(GEKTUBHBIMU, €CJIM OHU He UHTErPUPOBAHbl B KOMITh-
IOTEPHBIE CETH.

Bo BcsikoM cnyyae mo Mepe pa3Butusi Humepnem éce 6oaee om-
uemaueo npuobpemaem uepmot 2a06arvnoii THC. B camoMm nene, Bce-
MUpHasi KOMIbIOTEpHAs ceThb, MogobHo orpoMHoit 'MIC, obecneunBa-
€T cOOp M XpaHeHHUe AAHHBbIX, HOCTYN K HMM KJIMEHTOB, Mepeaayy u
obmeH uMHOpMaLMeil, ee MporpaMMHYI0 0OpaGOTKY M aHalu3, a B



286 Taea XV. Kapmoepagus u menekommyHukayuu @

UTOre — MpeAcTaBleHue Pe3yJIbTaTOB (YaCTO HOBBIX KApT) LUMPOKOMY
KpPYTry MoJib30BaTeJieil.

Couetanue 'MC u MHTepHET-TEXHONOIMI NO3BOJISIET UCCIIEN0Ba-
TEJI0 OTbICKWUBAThb HYXHble €My KapThl M Aajiee paboTaThb C HUMHU B
MHTEPAKTUBHOM peXHMe, KaK ¢ 0ObIYHbIMU HacToNbHbIMU TUC. Ta-
KOIi1 mpoliecc peanusyroT IByMs criocodamu: aubo «odyyaoT» Beb-cep-
BEp, Ha KOTOPOM pacIioJlaraloTCsi MHTEPAKTUBHbIE KapThl, OCHOBHbLIM
dynkuuam TMC, nubo co3paloT crieuMaIu3upoOBaHHOE MPOrpaMMHOe
obecneyeHue, noanepxupawllee GyHkuun HactonbHoit TMUC. B atoM
cnyyae Beb-cepBep obGecrneynmBaeT TOJIbKO KOMMYHHUKALIUIO.

CX0ICTBO reoMH(MOPMALIMOHHBIX ¥ CETEBBIX TEXHOIOTHI1 TIPUBENIO K
UX coeauHeHu1o, co3nanuio MurepHer-I' MC u dopMupoBaHUIO UHTET-
paJIbHOM CeTeBOil reOMH(GOPMALIMOHHOMN CPEABI.

HMutepretr-TMC — 310 reotenenHpopMaumoHHas cucTtema, Mcnonb-
3yIoLLas TENEeKOMMYMHMKALMOHHbIE CETH KaK CPeacTBO Nepenaqm MH-
dopmaummn, AOCTYNa K yAaneHHbIM 6a3am BaHHbIX M NPOrPaMMHBIM
MOAYNAM O/ aHANU3a, MNPUHATUA PELUEHMH M NPpe3eHTauMM pe3ynb-
TaToB, BKMIOYas KapThbl.

NntepHer-I'MIC BocipHMMAET U BOCITPOM3BOAMT B PACIUMPEHHOM
Buae Bce pyHKuMM o6buHbIX TMC, a K TOMY Xe obecrieyuBaeT AOCTYI
Y 0OMeH MpHUKIaAHbIMU NporpamMMamMiu. TakuM o6pa3oM, HcciienoBaTe-
JIA TOJIy4aloT BO3MOXHOCTb MOJIb30BaThCsl MPOrpaMMHBLIM obecreye-
HHUEM, KOTOpOE HeoO0s3aTeIbHO UHCTALIMPOBAHO B UX MEPCOHANIbHBIX
komnbilotepax. [Ipu atom MHTepHer-IT' MC obecnieynBaeT pacrpeneneH-
HOCTb MPOCTPAHCTBEHHbBIX IAHHBIX M CPEICTB aHANM3a, KOTOPbIE MOTYT
OBbITb pa3MellieHbl B pa3HbIX TOYKAX CETH, OMepaTUBHOE OOHOBJIEHHE
MHGOPMALIMK U TIPOrPAMMHOTIO obecrieyeHusl.

HnrepHer-IT'NC peanusyeT nBe TEXHOJOrMU KapTtorpadupoBaHus.
B ongHOM BapuaHTe KapTbl MOJHOCTBIO CO3AIOTCS Ha YIANeHHOM cep-
Bepe 110 3aNpocy IMoJb30BaTelisd U 3aTeM MepeaalTcs eMy, B IPyroM —
K IOJIb30BaTeI0 MOCTYMAlOT JUIUb (aitibl UCXOAHBIX AAHHBIX, U OH
CaMOCTOSITEJIbHO BBITIOJIHAET UX 0OpabOTKY U COCTaBJIEHUE KapT B UH-
TEPAKTUBHOM pexume. O6e TEXHOJOrMHU MPeanoaraloT A0CTaTOYHO BbI-
COKYI0 KapTorpadMyecKylo KyabTypy MOJIb30BaTeieil B COYETaHUHU C
XOPOLUKUM 3HaHHEM BO3MOXHOCTEI 3JIEKTPOHHBIX CeTeil.

Bunb! v BapuaHThl nonb3oBatenbckux UutepHeT-I'MC BecbMa pas-
HOOOpa3Hbl MO Ha3HAYeHUIO U GYHKUUAM. OOHM U3 HUX MO3BOJSIOT
TOJIbKO HAaxOAMUTb, BU3yaIU3UPOBaThb M 00pabaTbiBaThb HEOOXOAUMYIO
uHbopMauUIo, ApYrHe, KpOMe TOro, OCYIIECTBJISIOT OnepaTUBHOE
CJEXEeHUE 3a pecypcaMM MpPOCTPAHCTBEHHBIMU NAHHBIMU, a TPETHH,
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HauboJiee pa3BUTble CUCTEMbI, 06ECMeYynBaIOT ellle ¥ OOMEH JaHHbIMU
C OPYTMMU CEpBEpaMM.

®OyHkunoHuposaHue kaprorpadpuuecknx Murepner-I'MC notpedo-
Bas10 onpenejcHHON MmepecTpoku CUCTEMbl XpaHeHUs UMPPOBON UH-
bopMauuu, Gosblieit ee KOHLUEHTpAUUU, LEHTpaTU3alMKU (POHIOB U
COBEPLIEHCTBOBAHUSI CUCTEMBI IOCTYNA I MAKCUMaJIbHOTO KOJUYe-
cTBa nosib3oBateneil. Psia ctpaH co3natoT rocynapcrseHHbie 6ubnnoTe-
K1 UMGPOBBIX AAHHbIX, pacnonararlue MAJUTMOHAMU €AUHUALL XpaHe-
HUS a3p0- U KOCMUYECKUX CHUMKOB. Takue OMOIMOTEKH coaepxar 10-
CTYMHbIE BCEM KJTMEHTaM KOMIIbIOTEPHOM CeTH ONUCaHus (MeTaJaHHbIE)
pa3nuuHbIX GOHIOB U KoJUTeKUMi LindpoBoit reonHdopmannu. Joctyn
K 0azaM HaHHBIX OrpaHUYEH, OH OTKPBIT TOJBbKO [IJIsl 3aperMCTPUPO-
BaHHbBIX TOCYNAPCTBEHHBIX BEAOMCTB M JIULL, BalelOLLIUX COOTBETCTBY-
IOLIUMMU NapOJISIMU.

MHorue cTpaHbl NMPeaNpPpUHUMAIOT YCUUS [UIST CO3NaHUSE €AMHBIX
perMOHaNbHBIX UH(DPACTPYKTYp NPOCTPAaHCTBEHHBIX AaHHBbIX. Tak nmo-
CTYMUIU 3anaJHOEBPOIEeNCcKUe ToCyaapcTBa, CTpaHbl A3uu U Tuxoro
okeaHa. Mneu dopMupoBanust nogobHoit MHGpacTpyKTypsl npopaba-
TBIBAIOT U KapTorpado-reonesnyeckue cnyx6ul ctpan CHI', owyinaro-
LKe HeoOXOAMMOCTb COTPYAHHUYECTBA B 3TOM cepe.

15.6. IlepCreKTUBBI B3aMMOJENCTBUA

I'eouHdopMaLMs cocTaBsisieT OOLUMPHYIO YacTh UH(POPMALIMK, XKU3-
HEHHO HEOOXOIMMOi COBPEMEHHOMY OOLIECTBY. DKOHOMMKA, KYJIbTY-
pa, Hayka ¥ oOpa3oBaHMe, CPEICTBA MAacCOBOW MHGOpPMaLMU, IKOJIO-
ruyeckasi 00CTaHOBKA, BHYTPEHHSISI, BHEILHSS MOJMTUKA U 0OOpOHa,
a B KOHEYHOM CYeTe — POJib CTPaHbl B MUPOBOM COOO0LLIECTBE BO MHO-
rOM 3aBUCSIT OT KauyecTBa M AOCTYNMHOCTH reouHdopmauuu. IMoatomy
pa3paboTKa CpeACTB U METOAOB Mepenayu reoMHGopMaLuu sBAseTCS
ONHUM M3 MPUOPUTETHBIX HAYYHbIX HaMpaBieHUH.

CoeaunHenue kaprorpadun, 'MC-TexHOIOrUM U TeIEKOMMYHUKA-
LMOHHBIX CeTeit 3aKOHOMEPHO BeleT K GOpMUPOBaHUIO OCOOOro Hayu-
HOrO HaIpaBieHUs — 2e0MmeAeKOMMYHUKAUUN KaK OUCUUNAUNbL, U3yHa-
roweii obpauienue zeourghopmayuu 6 xomnoromephoix cemsx. [1pu s3Ttom
B3aMMOJENCTBME NPOMCXOAUT MO ABYM INIAaBHBIM HalpaBeHUsIM:

* HCNOJIb30BaHUE TEJNEKOMMYHUKALIMOHHBIX ceteit (MHTepHeTa
U Ip.) KaK CPEACTBa PACNpPOCTPAHEHHUs KapTorpaduyeckoi uH-
dopMaLmu;
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¢ pa3BUTHE TEJEKOMMYHMKALMOHHOrO KaprorpadupoBaHUs Kak
ocoboro HarnpapjeHus KapTorpaduu, onupawouerocs Ha TKC-
v UHTEepHEeT-TeXHONOTHH.

Pa3BuTHe nepBOro HanpasjieHUs MPEANoJaraeT pelieHUue TeXHHU-
4YeCKMX M OpraHM3alMOHHbBIX MpPOOJieM, U MpeXIe BCEro IMOBblILIEHUE
NPONYCKHONH CMIOCOOHOCTH U paclUMpPEeHHE KaHAIOB CBSI3M, COBEPLUEH-
CTBOBaHME CPEACTB HaBUTralMM B CETSAX U ynpouleHue uHTepdeiica. s
BTOpPOro HampasjieHUsl HeoOXxoAuMa pa3paboTka Teopuu Kaprorpabu-
4YeCKOro MOJAEIMPOBAHUS B KOMIIBIOTEPHBIX CETSX, CPEACTB U fA3bIKa
npeacTaBleHUs reonHGOpMaLMi, HOBBIX METOOB NMPOCTPAHCTBEHHO-
BPEMEHHOro aHanu3a, cnocoboB BU3yanu3aluu. TakuM o6pa3oM, B nep-
BOM Cjlyyae BHUMaHUE aKLIEHTUPYETCS HAa TEXHUYECKUX M TeXHOJIOTU-
YEeCKHUX aclekTax, a BO BTOpOM — Ha npobieMax METOAO0JOrMYeckoro
Xapakrepa.



[nasa XVI
Teomn3zo0paKeHnA

16.1. IloHATHE U oNpeaeicHNe

Hukorna npexne yyeHble M IPaKTUKHU, paboTalouye B 06J1aCTH HayK
o 3emse 1 OOLUECTBE, HE MMEJM Jela C TaKUM OOWIMEM KapT caMoOro
pa3HOro Ha3HAYeHMS X TEMATUKHU, a KPOME TOro, a3po- U KOCMUYECKUX
CHUMKOB, TPEXMEPHBIX MOJEJICH, 3IEKTPOHHBIX KapT, aHUMALIUI U UHBIX
3KpaHHbIX U300paxeHuit. [Iporpecc reouHbopMaLIMOHHOTO KapTorpapu-
pOBaHUS, JUCTAHUUOHHOIO 30HAMPOBAHHUS M CPEICTB TEJIEKOMMYHM-
KaluUU TIpUBEJ K TOMY, YTO KapThl TPaAMLIMOHHOIO THUIIA IEpecTaiu
OBbITb EAMHCTBEHHBIM U 6€3pa3aeIbHbIM CPENCTBOM MTO3HAHUS OKpYXa-
touiero Mupa. CbeMKM B JTI00bIX MacwiTabax v AManasoHax, ¢ pasjany-
HBIM MPOCTPAHCTBEHHBIM OXBATOM BENYTCS Ha 3eMJIE U IOM 3eMJei, Ha
NOBEPXHOCTH OKEAHOB U MOJA BOMOIA, C BO3Myxa U U3 KOCMOCa.

Bce MHOMecTBO KapT, CHUMKOB M APYrHX NOROBHLIX MOBENen MOX-
HO 0603HauUTL OBWMM TEPMHHOM — «Freon3obpaxenmsi». Onpe-
AeneHue ero Takoso: reomsobpaxeHne — nobHas NPOCTPaHCTBEH-
HO-BpeMmeHHas, MaclTabHas, reHepanM3oBaHHaR MOMErb 3eMHbIX
(nnaHeTHbIX) O6BLEKTOB MM NPOLLECCOB, NPEACTABNEHHAn B rpam-
yeckor obpasHou popme. B aToin hopmynupoBke oTMmeueHb! rnas-
Hble CBOMCTBA, NMpucylume BCcem reomsobpakennsm (macwrtab, re-
HEepPanu3oBaHHOCTb, HanM4Me rpadpuueckux ob6pa3os), M yKasaHa mx
cneupmcpmka — 370 M3obpakeHna 3emmm 1 nnaHet”.

FeonzobpaxeHus oToOpaxaloT Heapa 3eMJIM U ee NMOBEPXHOCTD,
oKeaHbl M atMocdepy, negocdepy, COUUaIbHO-3KOHOMUYECKYIO cde-
pY 4 001aCTH UX B3aMMOIEHACTBUS.

* CnoBo «reo» NMpUMEHHUTENbHO K IPYIrMM IJIaHETaM BITOJHE MPaBOMEPHO, MO-
CKOJIbKY TUIaHETOJIOrH JAaBHO COINIaCMJIMCh OTKA3aThCSl OT TEPMUHOB «CEJEHONOTHSA» U
«ceneHorpadusi», «apeoiornsi» U «apeorpadusi» U T.M. U Nepeln K 6onee yroGHbIM U
NOHSATHbIM Ha3BaHUSM: reosorusi U reorpacus JlyHsl, reonorus u reorpapus Mapca,
BeHepsl u ap.

19 - 4886
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16.2. Busl reon3obpaxkeHnn

I'eon3obpaxeHus roapasnensoT Ha TPU KJlacca:

* naockue, uau dgyxmepHble — KapThl, IUIaHbl, aHaMopdo3bl, Go-
TOCHUMKH, (OTOIIaHbI, TENEBU3MOHHbBIE, CKAHEPHbIE, Paauo-
JIOKALIMOHHbIE U JAPYrUe AMCTAHLIMOHHbIE N300paXeHUsl;

* oOsemHble, uau mpexmepHole — aHATINOBI, pelbedHble U PU3HU-
orpauyecKkre KapTbl, CTEPEOCKONMUYeCcKUe, OJOKOBbIE, TOJIOT-
paduyecKre MOIENH;

* Junamuuecxue mpex- u wembvlpexmepHbie — aHUMalLIMM, KapTor-
paduyeckue u crepeokaprorpadpuyeckue GUIbMbI, KHHOATIAChI,
BUPTYaJIbHbIE U300paXeHHUS U T.II.

OcHOBHbIE BHMABI KapT, a3po- ¥ KOCMHMYECKHE CHHUMKH, OPyrue
[IPOCTPAHCTBEHHbIE MOENU ObUIM pacCMOTpPeHB! Bhille (cM. 1. I u X).
MHorue U3 HUX JaBHO BOLWIK B NMPAKTUKY, APYTHE MOSBUJINCH CPAaBHU-
TENbHO HElaBHO, a HEKOTOPbIE HAXOASTCS €llUE B CTAIMKM SKCIIEPUMEH-
TaIbHOM pa3pabOTKH, KakK, Harpumep, rojorpapuyeckue reouzodpa-
keHUsl. HoBble KOMIIBIOTEPHBIE TEXHOJIOTHMM TMOCTOSHHO MOPOXAAIOT
HOBbIE MU HOBblEe reOM300paxkeHHUs, HAUJIYYLIMM OOpa3oM YIOBJIETBO-
psAIlMe TPeOOBAHUSIM YCIOXHSIOIIMXCA HayYHBIX HCCIeNOBAaHUI U
MPaKTUYECKUX TIPUIIOXKEHUA.

B mpenenax kaxnoro Buia €cTb JECSITKU Pa3HOBUIHOCTEH: KapThl
BCEBO3MOXHOMH TEMAaTHKH, CHUMKM B Da3HBIX NHANa3oHax CIEKTpa,
6y10K-AMarpaMMbl B NOOBIX MPOEKIUAX U pakypcax. Ho kpome Toro,
CYLIECTBYET €1lI€ MHOXECTBO KOMOUHUPOGAHHLIX 2eou3obpaxcenuil, co-
yeTaroumx B cebe CBOICTBA pa3HbIX Moziesiell. TakoBbl, HaMpUMEp, KOM-
OMHAUMM KapT U CHUMKOB: (HOTOKApPTHI, OPTOHOTOKAPTHI, KOCMOKAp-
Tbl. OGBIYHO 3TO MONAUTPAGUYECKUE OTTUCKHM C a3pO- WIM KOCMUYEC-
KX (POTOIIAaHOB, B KOTOpbIE BIleYaTaHbl KOOPAMHATHbIE CETKA U PaMKa,
KapTorpaduyeckue 0603HaueHHs U Hanmucu (cm. pasa. 1.7 u 11.5). Iu-
POKO M3BECTHBI Tonorpahuyeckue U teMaTnyeckre GoTokapThl: KOCMO-
TEKTOHHYECKHE, KocModoToreobotaHuyeckre U T.0. OHU YOOOHBI AJst
MPOEKTHO-MU3BICKATENILCKUX paboT, reoornyeckoil pasBeaku, Ceabcko-
XO3SIUCTBEHHOTO OCBOEHMS 3eMelb U T.A. [IpUMEHSIOT U yNpolIeHHble
MOHTaXH KOCMMYECKHX CHUMKOB C HAaHECEHHON Ha HUX KOOpAMHAT-
HOM CETKOH, TaK Ha3blBaeMble «<MKOHOKAPThbl», OMEPATUBHO COCTABIS-
eMble B KPYITHBIX Maciltabax Ha MaIOU3y4eHHbIE TEPPUTOPHUH.

K KOMOMHMpPOBaHHBIM U300paXeHUSIM TIpUHaUIeXaT U poToTesie-
BU3UOHHBIE CHUMKHM, B KOTOPBIX MPEMMYIIECTBA YETKUX U MaJIOUCKa-
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XeHHBIX hoTorpacduil COUETAIOTCH C ONEPAaTUBHOCTHIO TEEBU3UOHHO-
ro crioco0ba ux nepeaayu Ha 3emiao. ECTb MHOTO MpUMeEpOB COYETaHUSA
M CUHTE3UpPOBaHUS TEJIEBU3MOHHBIX U CKAHEPHBIX, CKAHEPHBIX U pa-
IVOJIOKALIMOHHBIX M306paxenuil. K KOMOMHUPOBAaHHBIM TPEXMEPHLIM
reor300paKeHUsIM MOXHO OTHECTH AUCTUIEHHbIE CTEPEOMOENH 1 aHar-
Judbl. B3rsaa Ha HUX Yyepe3 CrielMalbHbIE OYKHU CO3JaeT IOJIHYIO0 WIl-
NI03UI0 00beMHOTro M300paxeHus. PaspaboTaHbl METOAb! TOCTPOECHUS
UM@POBBIX rOJIOrpaMM, B TOM YMUCJIe U METaXpOHHBbIX. BupTryansHoe
u3obpaxeHue (cM. pasa. 14.7), coBMeniaolee TpEXMEPHYIO MOAEJb pe-
nweda, poronzodbpaxkeHue taHauiahTa ¥ KOMIbIOTEPHYIO aHUMALUIO, —
ONMH U3 Haubosiee sIpKUX MPUMEPOB MHOIOMEPHOIO KOMOMHUPOBaH-
HOTO reoU300paxKeHHs.

Takne cnoHbie KOM6HHMpOBBHHbIe mopenu, covertarowme B cebe
pasHble CBOWMCTBA, MOXHO Ha3BaTb rMNEePreonsobpameHmsimmu (unm
AN KPaTKOCTU — FHNEPH306PAXKEHUSIMH).

B pa3HbIX KOMOMHALMSIX OHY CUHTE3UPYIOT FreOMETPUUYECKHUE, SIp-
KOCTHbIE, AMHAMUYECKHUE, CTEPEOCKOITMYECKHe cBoicTBa. KpoMe Bup-
TYaJIBHBIX MOJEJIEH, K HUM MOXHO OTHECTH U CTaTUYHbBIE «Iei3aXHbIE
KapThl» — OCOOBIE TPEXMEPHEBIE U300paXeHUsI, B KOTOPBIX peaIUCTHU-
yeckasi HarJIAMHOCTb XYJOXECTBEHHBIX Mei3axeil COeANHSIETCs C TOY-
HOCTBIO OJIOK-IMarpaMM, M LIBETOKOOIUPOBAHHBIE KOCMO(OTOKApTHI,
OXBaThIBAIOIIME BCIO IUIAHETY WJIM KPYITHBIE €€ PEerMOHbl, U MHOTHE
npyrue. ['unepuszobpaxeHust — 3TO MOYTH BCeraa MpoOrpaMMHO-YITpaB-
JisieMble MOJIeJIM, KOHCTPYUPYS KOTOpbIe MOXHO 3aJ1aBaTh Te WIX UHbIE
CBOMCTBa U U3MEHSATb UX N0 MEPe HEOOXOMUMOCTH.

16.3. Kiraccnpmkanms reon3odpakeHnmn

Hdns Toro ytoObl OPUEHTUPOBATHCSI BO BCEM MHOrooGpa3suu reo-
U300paxeHHi1, HEOOXOAMMBI UX YMOPSHAOYEHWE U IPYNIUPOBKA, TO-
3BOJISIIOILME HANTH MECTO VTSl IIPOCTHIX, MPOM3BOMHBIX H KOMOMHHUPO-
BaHHBIX BapHaHTOB. KpoMe Toro, BaXXHO, 4YTOOBI CUCTEMa Kitaccu(uKa-
LIMH OCTaBJIsUIa BO3MOXHOCTb VISl MOTIOJIHEHUS] M pacUIMPEHUS ee I10
Mepe MOSABJIEHUS HOBBIX BUIOB FeOM300paKeHUiA, YTO MPOUCXOMMT
MIOCTOSIHHO.

Knaccubukauus reon3obpakeHuil 10JKHA HE TOJbKO IPYIITHPO-
BaTb U COEPXKaTh HanboJiee MOJHBIA NepeYyeHb UX, HO, [JIaBHOE, Mpel-
CKa3bIBaTb BO3MOXHOCTb IMMOABJIACHUS HOBBIX BUOOB U THUIIOB reon3o0-
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paXkeHUI ¢ TeMU HUIM MHBIMM CBOICTBaMM. B 3TOM COCTOMT BaxkHas
MporpaMMMpyioLlas poJib BCAKOM KJaCCU(PUKALMK U CUCTEMATHU3ALIMMU.
3nech BO MHOTOM CJIElyeT ONepeThCsl Ha OMbIT KapTorpapuyeckux Kiac-
cudUKalMii, TOCKOJbKY MMEHHO OHM pa3paboTaHbl Haubosee IMOoa-
po6HO (cM. pa3n. 1.4—1.6 u rn. VIII).

Bo3MOXHBI pa3Hble MOAXOMbI K KJIacCU(MUKAIUU reon300paXKeHHi,
MOCKOJIbKY OHU 006/1a1al0T MHOTHMH OOLLIMMU CBOICTBaMH M OIHOBpE-
MEHHO CYUIECTBEHHBIMU paznuuusgMu. Ilpexne Bcero, reomsobpaxe-
HUS MIOAPA3AEISIOT 0 CIIOCO0Y UX MOJyYeHUS:

¢ cseMKu — KOMIUIEKC HATypHBIX MHCTPYMEHTAIbHBIX Habirone-
HUi ¥ perucTpauuii (Ha3eMHBbIX, MOA3EMHBIX, BOOHbBIX, OABOA-
HbIX, a3P0- M KOCMHUYECKHMX) C LIEJbIO MOJYYEHUS TEePBUYHBIX
reou300paKeHui;

* pabopamopnoe co30anue — ornepalnuy 1Mo oopaborke u npeodbpa-
30BaHMUIO (KOppeKLMs, 06001IeHe, MOHTUPOBAaHUE U T.I.) Mep-
BUYHBIX CbEMOYHBIX MaTepUasIoB UL MOJYYEHUs] MPOU3BOAHBIX
reou300paxeHuii;

* KOHCMpyupoeaHue — BBHIIIOJIHEHHE aHATUTUYECKUX, (poTOMEXaHH-
YECKUX WJIK KOMITBIOTEPHBIX MPOLIEAYP VIS CO3JaHMSI PEATTBHBIX WK
a0CTpaKTHBIX reor300paKeHU ¢ 3aflaHHBIMU CBOUCTBAMU.

MoXHO noapasaensiTb BCe reou300paxXeHus Mo TEMaTUKE HJIU CO-
NIEpXXAaHUIO, KaK 3TO MPUHATO VISl KapT, HO TOTAAa MepeyeHb OKa3blBa-
€TCS MPaKTUYECKU HEMCUYEPIIAEMBIM, Belb KAPThl U CHUMKU OTPAXaloT
BCE€ SIBJIEHUSI MPUPOALl U MHOTHE COLIMATbHO-3KOHOMHMYECKUE CHOXE-
Thl, 2 CHHMKH B MH(paKpaCHOM M paJHMOBOJIHOBOM AMana3oHax CIO-
COOHBI MepeAaTh Naxe Te (pU3MYECKUe CBOICTBA OOBEKTOB, KOTOpbiE
HE BHAHBI WIN He BOCIIpHUHUMAaeMbl yenoBekoM. [1oaToMy oT kinaccu-
(bvkauuu reou3o0paxkeHU MO COAEPKAHUIO IPUAETCS OTKA3aThCsl BBULY
HEBO3MOXHOCTH 00DbSTh HEOOBITHOE.

Ectb u npyrue ocHoBaHus mis kinaccubukauuu. Hanpumep, no
YPOBHIO I'€HEPAIM30BAHHOCTU M300paxkeHHil, MO AJHUTEIBHOCTU MX
UCITOJIb30BaHUS (CKaXeM, NOJITOBPEMEHHbBIE, ONepaTUBHbIE, MTHOBEH-
Hbie U T.4.). KocMUYecKre CHUMKH pa3jMyaloT FlO0 TEXHOJIOTUM MoJTyye-
HUSI, CIIEKTpaJIbHOMY paspeluieHMIo, MacluTaby, 0630pHOCTH, MOBTO-
pSEMOCTH CHEMKH, a KPOME TOTO, MPUMEHSIIOT MHOTONapaMeTpuyec-
KYyI0 KJacCU(pHUKaUMIO MO KOMIUIEKCY rokasartesei.

Huxe npuBoauTcs oiHA U3 KiaccugUKaluil reon3odpaxeHui
Mo IBYM BaXXHbIM NMpU3HAKaM: CTATUYHOCTU-IMHAMUYHOCTHU U pa3-
MEPHOCTH.
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Tabauya 16.1

Knaccudukauus reonzodpaxenuii

Cmamuveckue I Junamuyeckue
2-MepHble 3-mepHoie 4-mepHole
ITrockue Obsemmsie IThockue ObsemHble
KapTbl, CHUMKH, AHarnuosl, KuHodpunbmbl, | Crepeoduabmsl,
AN 6510k~ aHMMaLWH, CTepeOaHMMaLMH,
boToka 1151 AVarpamMMbl, ciaana-QuabMBbl, KUHO-
PTHI, penbedHbIe SBM-odunbmsi, rOJOrpaMMbl,
SNCKTPOHHbIC MOENH, MHOTOBPEMCHHBbIC | JMHAMMYECKHE
KapThl, CUHTE3U- roJI0rpaMMmbl CHUMKH, 610K~
POBaHHbIE METaXpOHHBbIE JuarpamMmsl,
H306paXeHms 610K - IVHaMHYeCcKHue
IHarpamMmbl, FOJIOrPaMMBl,
KMHOAT/Iachl BUPTyaTbHbIE
M“300paxeHHns

EcTb ewe ogHa kiaccugukanuus, KoTopas nomapasaeisieT reou3oo-
paXeHMs] Ha TUITBI: AHAJIMTUYECKUM, KOMIUIEKCHBIA U CUHTETUYECKUIA
(cM. pa3n. 8.1—8.3), Bximoyasi ¥ KOMOMHMPOBAHHbIE BApUAHTBLI — aHa-
JIUTUKO-CUHTETUYECKUI1 U KOMIUIEKCHO-CUHTETUYECKHIA.

Anaaumuveckue 2eouszobpaxncenus u30UpaTebHO XapaKTEPU3YIOT
Kakoe-N1M00 siBJIeHUe UM MPOoLECC, OTHEbHbIe UX CBOCTBA BHE CBA3U
C IpYyruMH SBJEHUSIMHU WU CBOMCTBaMU. TakoBbI, HApUMED, aHAIU-
THYECKHE KapThl, OTJHYAIOLIMECS BBICOKOH H30UPATENbHOCTHIO, M
CHUMKH, TIOJIyYEHHbIE B Y3KUX 30HAJIbHBIX IUANa30Hax, XOTs CTeNeHb
AHAJIUTUYHOCTH (M30MPATeIbHOCTH) CHUMKOB CYLIECTBEHHO MHas.

Komnaexcrvie zeouzobpaxcenus COBMELLIAIOT MTOKAa3 HECKOJILKUX 3JI€-
MEHTOB MJIY SIBJIEHMI1 G113Koi TeMaTuKU. OnHOBpeMEHHOE U300paxe-
HME IBYX, a MHOM pa3 Tpex—4YEThIpeX nokasarTesieil Mo3BOJISIET YUTATE-
JIIO CAMOMY UX COTOCTABUTb U OLICHUTH 3aKOHOMEPHOCTH pa3MellieHUs
ONHOTO SIBJICHUSI OTHOCHUTEIbHO Apyroro. IIpuMepoM MOryT CIyXHTb
3JIEKTPOHHbIE HABMTALIMOHHBIE KAapThl: HA HUX COBMELIAIOT OaTuMeT-
puyeckoe M300paxkeHue, AaHHble HABUTallMOHHOW OOCTAHOBKU U Te-
Kyluei paainonoKalKH.

Cunmemuveckue 2eou3obpas’3cenus OTPAaXalOT CJIOXKHBIE SIBJIEHUS
BMECTE C UX CBOMCTBAaMM Y B3aMMOCBA3SIMU KakK equHoe nenoe. OHU He
COZIEPXAT MO3JIEMEHTHbBIX XapaKTEPUCTHK, 3aTO NAIOT NpPEACTaBIEHUE
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0 reocucrtemax B LieJoM. ViMeeTcs onpeaeneHHasi BeCbMa 3HaAYUTE N b-
Hasl aHANOTHsl MeXIy CHHTETUYECKMMHU KapTaMU M CUHTE3UPOBAHHBI-
MM CHUMKaMU, KOTAa ABa, TPU WK 6oNiee HEraTUBOB OJHOM U TOU Xe
MECTHOCTH, KaX/blii U3 KOTOPHIX MOJyYyeH B JOCTATOYHO Y3KOU 30HE
CNEeKTPa, MHTETPUPYIOTCS C LEJbI0 MOJYyYEHUS CHHTE3UPOBAHHOTO
uBeTHOro uzobpaxeHusi. [lonbupas cBeToUIbTPbl U KOMOMHUPYS UC-
XOIHbIE HETaTUBBI, UCCIEAOBATEb BMELIMBAETCS B MPOLIECC CUHTE3a,
MEHSIET OTTEHKHM, TOBBILIAET «BeC» KaKOW-Nubo cocTaBisiollei,
N0OUBAsACh YETKOIO BBIIEJIEHUS MHTEPECYIOLUMUX €ro OOBeKTOB, CKa-
XeM, CMELUaHHBIX JIECOB, YBIaXHEHHBIX JJAHIIIA()TOB WM 3aCTPOEH-
HbIX TeppuTOpHii. CylIecTBYIOT ellle ¥ KOMOHMHMPOBaHHbIE aHATUTUKO-
CUHTETUYECKME U KOMIUIEKCHO-CHHTETUYECKUE H3006paxeHusi. Bce
dortokapTel, KOcMOGOTOKAPTHI, KOCMOGOTOre0JIOTHYECKUE U ApYyrHe
reou3obpaxeHusi, copMellatolme portorpaduyeckoe n3o0paxeHue Me-
CTHOCTU CO 3HAaKOBBHIMHU O0O3HAYEHUSIMU OTIE/NbHLIX €€ DJIEMEHTOB,
MOXHO pacCMaTpMBaTh KaK KOMILJIEKCHbIE UJIM KOMITUIEKCHO-CUHTETH-
YeCKHe MOMIEJH. ‘

ITosiBneHue Bce HOBBIX U HOBBIX BUIOB U TUIIOB reOM300paKeHUH,
MX No4yTH 6e3rpaHUYyHOE Pa3HOOOpa3ue MO3BOJISIET B KAXKIOM KOHKDET-
HOM CJTy4yae BhIOMpaTh ONTUMAaIbHbIE COYETAaHUS TaK, YTOOBI CBOICTBA
Pa3HbIX NPOCTPAHCTBEHHO-BPEMEHHBIX MOJIE/Iel NOMOMHSUIU APYT ApY-
ra. Muoxcecmeennocms zeouzobpaxcenuii obecnewueaem ececmoponHee
U3YMEHUE CAONCHBIX MHOZOMEDPHBIX 2e0CUCIMeEM, 8blAGACHUE UX CIPYKMY-
Dbl, uepapxuu, OUHaAMUKU.

16. 4. Cucrema reonsobpaKeHnmi

AHanu3 CBOWCTB reoM300paXeHUi MOKa3bIBaeT, YTO MEXIYy pas-
HBIMM BHIAMHU MX YAaCTO HET pe3KMX rpaHul, OHHU Kak Obl 0Opa3yioT
eAuHbIit psaa. Hanpumep, HET IPHHLMITHAIIBHBIX pa3iMyrii MeXIy OObIY-
HBIMHU U 3JIEKTPOHHBIMM KapTaMM, XOTSI Ha MOCJIEAHUX MOTIYT fepeMe-
LIATbCA 3HAKU U U3MEHATHCS LBETA. A OT JIEKTPOHHBIX KapT y>X€ ONUH
war 0o aHuMauuii. TOYHO Tak Xe CYLUECTBYET IUIaBHBIM Nepexoa OT
KapT 4 orokapt K cHUMKaM. [Ipu 3TOM nocreneHHO Kak 6bl ocnabepa-
IOT OJHM CBOICTBA W MOSBISAIOTCA Apyrue. HanpuMep, npu nepexone
OT KapT K CHUMKaM HapacTaioT CBONCTBA «KOMMIHOCTH» WUJIU «CHUM-
KOBOCTHM». A NpH Nepexoae 0T CHUMKOB K CTepeoMoaesM, poTob10K-
JYarpaMMaM M MOTOM K penbeHbIM KapTaM MOsIBISETCS TPEXMEPHOCTD
1 0O BbEMHOCTb Ire0M300paXKeHU M.
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PenbvedHulie Moaen

Puc. 16.1. CxemaTuyeckoe MpeacTaBIeHUe CUCTEMBI T€OM300pakKeHMIA.

YCNoBHO cUCTEMY TreoM300paKeHUil MOXHO IMPENCTaBUTb B BHUIE
KpYroBOi JuarpaMMbl, KOTOpasi nepenaeT JOCTaTOYHO IJIaBHbIE U3Me-
HEHMs CBOWMCTB, NOCTENEHHbIE B3aUMHble nepexonsl. Ha puc. 16.1 no-
Ka3aHbl, KOHEYHO, JaJIEKO He BCe CeKTopa-JienecTku. Tak, Mexay Kap-
TaMM M CHMMKaMHU MOXHO pa3MECTUTb €lle MEPCIEKTUBHbIE KapThI,
(oTomnansl U ¢poTonopTpeThl MecTHOCTH. I1nockuii rpaduk He croco-
0eH nepenatb Bce MHOroo0Gpasue B3aUMHBIX MEepexo10B U KOMOMHa-
LUHMi1, 3TO JIMILUb OJHA M3 BO3MOXHBIX MOAEJIENH CUCTEMBbI reoU300paxe-
HUMI, OTpaxaoliasi MOCTENEHHOCTb U3MEHEHUS (HOPM U CBOWCTB rpa-
duyeckoit Busyanusauuu. LleHTpaibHYIO YacTh AMarpaMMbl 3aHUMAIOT
Haubosiee ClnoXxHble rpadyecKue MOLEIHU, B pa3HOi CTENEHHU CHUHTe-
3UPYIOLLME CBOMCTBA KapT, CHUMKOB, OOBbEMHBIX U AJMHAMHUYECKHUX H300-
paxxeHui. DTO yNOMUHABLUKECS Bbllle runepreousodpaxeHusi. C pa3su-
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TUEM KOMIbIOTEPHbBIX TEXHOJOTUI CTAHOBUTCS BIIOJIHE PEAIbHBIM [ie-
JIOM KOHCTPYMPOBaHUE I'MIIepreon3o0paKeH i ¢ 3alaHHbIMU CBOMCTBA-
MU, HalIpMMep C 3apaHee pacCYMTAaHHBLIM OCBElLLEHUEM W pacnpenene-
HUEM TEHEW U T.II.

SIpKMM pUMEPOM TUIEPreonu300paKeHUH CyXaT MOIENH, Mojy-
yaeMble B npolecce rjodaibHoro MOHUTOpUHra. [Tonocsl kocMuyec-
KOM Cbe€MKH, BUTOK 32 BUTKOM MOKPbIBAKOLLEH 3€MHOI LIap, COeNUHsI-
I0T («CLUMBAIOT»), NIPOBOASAT MX SIPKOCTHYIO M F€OMETPUYECKYIO KOp-
pPEKLHIO, 3aTeM TpaHCGOPMHUPYIOT B 3aJaHHYIO MPOEKUHMIO M KapT
MHpa, OKpalUMBAIOT B YCJOBHbIE LIBETA U NMPUAAIOT UM CBOMCTBA CTe-
POCKONMUYHOCTH. B vTOre nosyyeHHast Moziesib 00JialaeT TOYHOCTBIO Kap-
Thbl, MTOAPOOHOCTHI0O CHUMKA M HAIJIIAHOCTBIO cTepeomonenu. K tomy
€ Takasli 3JIEKTPOHHAsl KapTa-CHUMOK MPOrpaMMHO YIpaBiiseMa U Io
Mepe MOCTYIUIEHUs HOBbIX JaHHBIX OOHOBJISIETCS B PEXUME PEAIbHOTO
BPEMEHH, T.€. IPUOOPETAET YEPThl KOMIBIOTEPHON aHUMALMH.

.ITporpecc B 0671aCTH COBEpLIEHCTBOBAHUS CHUCTEMbI TeOM300paxe-
HM Tak Xe OecKoHeuyeH, Kak M B JI000i npyroit ccepe TBOpYECKOro
norcka. BosHMKalOT HOBbIE 3aa4YH, CBSI3aHHbIE C BbIOOPOM ONITUMAaJIb-
HbIX IXaNa30HOB KOCMHUYECKOW CheMKH, Haubosiee BBITOAHBIX KapTor-
padHyYEeCKUX MPOEKLMl, HOBbIX H300pa3UTE/NbHBIX CPEACTB, CIIOCOOOB
reHepaIM3alnM, C y4eTOM OCOOEHHOCTEIl 3PUTENIbHOTO BOCIIPUSITUS
JWHAMUYECKHUX M300paXKeHUit U T.MI.

16.5. Tpadpmnueckme o6passl

I'padpuueckuit 06pa3 — 3T0 TO, YTO POXHUT BCE reOU300paxKeHUs U
00BbENMHSET UX B CUCTEMY. DTOT XOPOLLUO M3BECTHbI, XOTS U TPYAHO-
onpeneuMsbli, GeHoOMeH sipnsgeTca 3(PGEeKTUBHBIM CPENCTBOM MoOJe-
JIMPOBAHUSI U KOMMYHHUKALIMK, OH JIETKO MOCTUIaeTCsl YEJIOBEKOM B
YYBCTBEHHOM OIIbITE, HO YPE3BbIYAHHO CJIOXEH 1St (oOpManU3auUu.

B ¢dunocoduu u rHoceonoruu obpa3 MoHUMAETCS KakK pe3yibrar
OTpaXxaTeJbHO (ITO3HABaTENbHO) AesATeIbHOCTH YesnoBeka. [1pu yyB-
CTBEHHOM ITO3HaHUM 00pa3 NaeTcs B OLUYLIEHHSIX, MPEACTABIEHUSIX, a
B Npouecce MblIJIEHUST — B pOpMe MOHSATUH, CYXXACHUN, YMO3aKIIIO-
yeHuit. MatepuanpsHoit xe GopMoii BoruioneHuss odpasa ciyxar pas-
JIMYHbIe 3HAKOBbIE U KOMUiTHbIE MoAenu. B pycckoM si3bike CIOBO «00-
pa3» 03HayaeT He TOJbKO UAEabHYI0 (GOpMY OTpaXeHHs] 0ObEKTOB B
4eJIOBEYECKOM CO3HaHUM («HaeanbHbii 0Opa3» B punocopckoi Tpak-
TOBKE), HO ellle M BUj, O0JMK, HarjsgaHoe npeacrabieHue o6 o6bek-
Te, €ro BHELIHOCTb, (PUIypy, ouepTaHue, Mmoaobue oO6BLEKTA U €ro
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u3obpaxeHue. B Takoit TpakTOBKe «06pa3» NOYTH CHHOHUMMYEH «H300-
paxeHHuIo», 6onee TOro, B pyCCKOM S13bIKE€ 3TO ONHOKOPEHHbIE CJIOBA,
a B @HIMIMACKOM M (GPaHLY3CKOM — IMOHATHUS «0bpa3», «u300paxe-
HUE», «OTOOpaxeHue» BOoOLIe 0603HaYalOTCS ONHUM CJIOBOM — image.

B MatemaTuke 06pa3oM HEKOrO 3jIeMEHTa a CYUTAETCS AEMEHT b, B
KOTOpbIi JaHHBIA 271eMEHT a oTobpaxkaercs. [Ipu 3TOM a Ha3bIBAIOT
npoobpa3om anemeHTa b. MHoraa pyHKUMHM MHOTHX TEPEMEHHBIX TOXE
MHTEPNPETUPYIOTCS KaK 00pa3 n-MepHOro NpocTpaHcTBa. B 3anayax pac-
no3HaBaHUs 00pa30B peyub UIET O BbIAEJIEHMU HEKOTOPO 000OLLEH-
HOIl XapakTepUCTUKH, O TPYNIUPOBKE COBOKYMHOCTH OOBEKTOB B 3a-
JlaHHBII K1acc-o0bpas.

MaremaTuyeckuii MOAXOA JAeT KJ0Y K MOHMMAaHHUIO rpadMyecKoro
06pa3a KaKk HEKOTOPOI'O XapaKTepHOro PUCYHKA, KOHGUTYpallUH, CTPYK-
Typbl, 3arneyarieBlleil peaibHO CyLIECTBYIOLIME NMPUPOAHBbIE WM CO-
LUATbHO-3KOHOMMYEcKHe 06beKThl. BipoueM, puCyHOK reomsobpaxe-
HUS MOXET nepefaBaThb U aOCTpaKTHbIE CTPYKTYpbl, TEOpETHYECKHE
MOCTPOEHUS], KOHLIENTYaJIbHbIE MOIENH.

MHade rosops, rpadmyeckudi obpa3 Ha reomsobparkeHn — 370
CTPYKTYpa, KOTOpas oTobpaxaeT peanbHyro unm abCcTpakTHyto reo-
CTPYKTYpY (reocuctemy), sensouyrocs ee npoobpasom. 310 Mo-
Aenb (3HaKOBas MMM MKOHWYECKan), AAloLLan BMA, oYepTaH1e, Nopo-
6ue reocucTemsl, uzobpaxenue ee.

Teorpadbl, reoNory, MOYBOBENH M APYrHe CHELMATUCTBI B o6nac-
THU HayK 0 3emJie NOAYEPKUBAIOT, YTo ¢popma, MOpdOJIOrust reocucTe-
Mbl HEMOCPENCTBEHHO CBSI3aHbI C €€ [EHE3UCOM, a caMa CTPYKTypa rpa-
(buueckoro obpaza oTpaxaeT KaueCTBEHHbl€ M KOJMYECTBEHHbIE Xa-
pakTepUCTUKM 00bekTa. ['paduueckuit 06pa3 3aKioyaeT B cebe TaKyio
MPOCTPAHCTBEHHYI0 MH(POPMALMIO, KOTOPYIO TPYAHO aleKBaTHO BOC-
Npou3BecTH B BepObasibHOM unu Ludposoii hopme. :

M3yuyeHre ponu rpadpuyeckux o6pa3oB B MBILIEHUH, U OCOOEHHO
B ()OpMHUPOBAHUHK NIPOCTPAHCTBEHHBIX 3HAHUI U MPEACTABIECHHUIA, CTa-
JIO NPeAMETOM MHOTUX ITICMXOJIOTMYECKUX M MCUXOPU3UYECKUX UCCe-
noBaHui B KapTorpacbhuu. Kapmoepaguueckuii obpaz mpaxmyemca kak
npocmpancmeeHHan 3HaKoeas cmpykmypa (KoMOunauus, KomMno3uyus),
eocnpuHuUMaeman wumamenem uAU HUMAlOUUM YCmpoiicmeom.

KapTtorpaduuyeckue o6pa3bl co34al0TCs1 U3BECTHBIMHM rpadHYECKMMHU
cpeactBamu: (popMoit 3HaKOB, UX pa3MepaMHu, OPUEHTUPOBKOM, LIBETOM,
OTTEHKaMHU LIBETa, BHYTPEHHEN CTPYKTYpPOil. AHAJIOTHYHO 3TOMY Ha CHUM-
Kax rpaduyeckuit (pororpaduyeckuii) obpas cosmaercs 3a cuet ¢op-
Mbl, CTPYKTYPbI, TEKCTYpbl M300paxkeHus, ero LBeta M ToHa. Ho He Tonbko
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3HaKM W rpaduyeckue u3oOpas3uTesibHblie CpeacTBa GOPMUPYIOT Ipa-
(pnyeckuit 06pa3, OrpOMHYIO pOJib UTPAET NPOCHPAHCMEEHHAA KOMOU-
Hauua 3HaK0e, VX B3aUMHOE PACTOJIOXEHUE, pa3MelUeHHe UX B I1pO-
CTPAHCTBE, B3aMMHas YIOpsIAOYEHHOCTh, 00beNMHEHUE WK B3aUMHOE
HaJIoXeHue U apyrue oTHoueHus. I1o cnoBaM A. P. AciaHuKalIBUIH,
(QYHKLMIO OTOOpaXXeHUs NMPOCTPAHCTBA KapTorpacdUyecKUil 3HaK Bbl-
MIOJIHSIET CBOEH «UIPOi», CBOUM IPOCTPAHCTBEHHBIM «ITOBEACHUEM».
be3 3Toi «Mrpbl» 3HaK HMYErO HE OTOOpaXaeT, KpoMe caMoro ceods.

Beskuit rpaduyeckuit o0pa3 o6sagaeT CBOHCTBAMU (PUCYHKOM),
OTJIMYHBIMHU OT CBOMCTB (pUCYHKa) CDOPMUPOBABLIKMX €r0 OTAEJbHBIX
3HaKoB. YuTaTenu KapT, CHUMKOB M MPOM3BOAHBIX OT HUX reon3obpa-
JKEHUI1 CPABHUTEJIBHO JIETKO OPUEHTUPYIOTCS B ThiCsSYax 00pa3oB, yMe-
J10 BbIOMpas U3 MHOXECTBA 3HaKOBbIX KOMOMHALMI UMEHHO T€, KOTO-
pble HaMOJMHEHb! HYXHBIM COEpXXaHWEM, U OTOpachiBasi U MCKIIoYasi
M3 PaCCMOTPEHMS 3aBE€JOMO MYCThble, 6ECCMbICTEHHbIE KOMOMHALIMMU.

BaxHo oTMeTUTh, 4TO Bce rpaduueckue obpasbl, CyLIECTBYIOLIME
Ha KapTax M APYrux reou3oOpaxeHusix, HE €CTb HEYTO abCTpaKkTHoOe
WK yMo3puTenbHoe. IIpocTpaHcTBEHHbIe rpaduyeckue KOMOMHALUN
MOXHO OLIEHUTb KAPTOMETPUYECKH U TMPEACTABUTb B KOJTUYECTBEHHOM
BbIDaXEHMUM, YKa3aB HAMpaBieHMs, PACCTOSIHMS, IUIOLIAAM, OOBEMbI
U T.N. DTO, B YaCTHOCTH, 0OECIIeYBAaET BO3BMOXHOCTb MaTeMaTU4YECKO-
ro MOIENMPOBaHMS reou3o0paxeHuid, a Ha 0ojiee BBICOKOM YPOBHE —
aBTOMAaTHYECKOro pacrno3HaBaHUs rpaduyecKkux oopasos.

IIpencraBnenus o rpaduyeckux obpazax MoOJyYMIM HauOoibliee
pa3suTHe B Kaptorpacduu. OHa oxa3sanachb HauboJjiee MpPOIBUHYTOIH B
3TOM OTHOLUEHUHM, MOCKOJIbKY KAapTOCOCTaBJ€HHUE BCEraa HaleJeHO
MMEHHO Ha OINTMMM3aLMI0 KapTorpaduyecKux oopa3oB, a UCIONb30-
BaHME KapT — Ha WX BbisIBJIEeHHUE (pacro3HaBaHUeE, Npeobpa3oBaHue) U
aHanu3. C 3TUM HENMOCPENCTBEHHO CBA3aHO MOHWMaHME CYUIHOCTH Kap-
Torpaguyeckoit vHpopMauuu. TeopeTHyeCcKHe UCCICAOBAHUS [TI0Ka3a-
7K, 4TO KapTorpaduyeckas MHGoOpMaLus ecTb pe3yabTaT B3aMMOIEH -
CTBUSI KapTorpadMyeckux o0pa3oB M YMTATENS] KapThl.

Takum obpasom, kaprorpaduyeckass UHGopMauusi — 3TO He Ha-
rpy3Ka KapThl, HE KOJUYECTBO 3HAKOB, HE BEPOSITHOCTb UX MMOSIBICHUS
WJIU CTENEeHb pa3HOOOpa3us, a pe3y/ibTaT BOCIPUSTHS KapTorpaguyec-
KHUX oOpa3oB. bosiee Toro, nH¢GopMauusi BOZHMKAET JMILUb B CUCTEME
«KapTa — YMUTaTe/b KapThl» WIH «KapTa — Pacro3HaloLIee YCTPOMUCTBO».
DTO MOXHO MpeacTaBUTh B Buae BolpaxeHusi: K3 — KO — KU, 1.e.
kapTtorpaduyeckue 3Haku (K3) popMUpyIOT NPOCTPAHCTBEHHbIE Kap-
torpaduyeckue obpasnl (KO), a Te, B CBOIO OYepedb, CAyXaT UCTOU-
HUKOM KapTorpaduueckoit uHpopMauuu (KH).
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16.6. IToHATHE O PACIIO3HABAHMM rpadpMUecKnx
obpa3oB

Ipadmuecknii 06pas Ha KapTe MMM CHUMKE — 3TO HE MbICNIEHHas,
MpeanbHas KOHCTPYKLMS, @8 MMEHHO PUCYHOK, y3op, mopens. Pac-
nosHaBaHMe o6pa3oB 03Ha4YaeT ONoO3HaBaHWE, PA3NMUYEHNE UMEHHO
rPadHHECcKUX PUCYHKOB, Y30POB Ha reon3obparkenusx.

MHoOroneTHuit OMNbIT UCNIOJb30BAHMS KapT, CHUMKOB U IPYTUX Ieo-
M300paXxkeHUIt CBUAETENLCTBYET O TOM, UTO rpaduyeckue obpasbl —
OCHOBHOM MCTOYHUK MHMpOpMaLUu.

Mo cywiectey, Mcnonb3oBaHue KapT, AeluMbpPUPOBaHHE CHMMKOB,
aHanM3 3KpaHHbIX M306paXkeHmit — 3TO BCerfa pacno3HaBaHMe M
aHanu3 rpacdmyeckix o6pa3oB, mx usmepenue, npeobpasosanue,
conocrasnexHme M1 T1.1n.

Ha puc. 16.2 BecbMa ckynbiMu rpaduyecKUMU CPeICTBAMU JaHBbI
1300paxeHUs Tpex roponos. M306pasurtebHble CpeicTBA OAUMHAKOBDI,

Puc. 16.2. I'padpuueckue 06pa3bl rOpoaos.
a — Mocksa; 6 — Bonarorpan; 6 — bulukex.
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HO rpaduyeckue obpa3bl pa3inyHbl. JI1000i, 1axKe MAJIOUCKYLLUEHHbI,
YUTaTesb JIETKO OTIMYMT PaivaibHO-KOHIIEHTPHUYECKYIO TUIAHUPOBKY
MOCKBBI C SIpKO BbIpaXX€HHBIM CTapbIM LIEHTPOM, KOJibLEBBIMU Maru-
CTpaISIMA M OOLIMPHBIMU HOBBIMM OKPaMHaMU OT IPSIMOYTOJIbHbIX
YIOPsAAOYEHHEIX KBAPTAJIOB HOBOTO ropoja — bullkeka, BO3BeIGHHO-
ro Mo e€AMHOMY IUIAHYy, M OT XapaKTepHOM y3KOH U MPOTSKEHHOM Mo-
Jochl 3aCTpoiKM Bosrorpana, pacnosioXeHHOro Ha G6epery KpynHei-
e peKu M BCEM CBOUM OOJIMKOM CBSI3aHHOTO C HEM.

I'pachuueckue o6pa3bl, MPOCTPAHCTBEHHbBIE CTPYKTYPHI, KOHGHUTY-
pauMM TropoioB Ha MPUBEJEHHOM PUCYHKE 4pe3BbiuaiiHO MHdoOpMa-
TUBHBI. B HUX OTpaxeHbl reorpaduyeckoe MojJoXeHUe, penbed MecT-
HOCTM M JiaHAwadr, 3anevarieHa MICTOPUS pa3sBUTHS FOPOIOB, UX QYH-
KLMOHAJbHbIE THUIBI, OHU CONEPXAT CKPLITYI0O MH(pOpManuio 0O
YCJIOBUSIX XKM3HU B ropofiaXx M 0COGEHHOCTSIX rOpOICKoi cpeabl. Bee ato
OTBITHBII KCCNIEA0BaTENb ONPENEIUT, AHAUTU3UPYSI rpadprueckue odpa-
3bl M aCCOLIMATMBHO MPUBJIEKAst BECh apCEHAT CBOUX UCTOPUKO-reorpa-
duryeckux no3Hauuiti. Camu rpapuyeckuie o6pa3bl HaTAIKMBAIOT €r0 Ha
3TO, OHM XapaKTepHbl, y3HABaeMbl U HMEHHO IMO3TOMY BBLICOKO HH-
(hopMaTHBHBI. :

Cnieunanuctsl B 0671acTy HayK 0 3eMJie 4aCTO HaMEpPEHHO cxema-
TU3UPYIOT TeOM300paXkeHHUsl, CTPEMSCh MOJYYUTh MPOCTOM U YETKHUi
rpapuyeckuii o6pa3, 0OHapyXUBAIOLLMA MPOCTPAHCTBEHHYIO CTPYKTY-
py U3yyaeMoro o0beKTa, YTOOBI TAKUM NYTEM JIyyllie IOHSTh ero reHe-
3uc. THIMYHBIM IPUMEPOM TAKOI'O pOJa CNYXKAaT UCCIeNOBaHUs reodu-
3U4ecKUX nosneit. Kak npaBuiio Uit TOHMMaHUS CTPOEHUST 3¢MHOI KOPbI
BaXXHBI HE CTOJIbKO aOCOJIOTHbBIE 3HAYEHHUSI TeO(PU3NUECKHUX aHOMATIUH,
CKOJIBKO MX XapakTepHble KoHbuUrypauuu. OHU SIBASIIOTCS] JUArHOCTH -
4eCKMM IPH3HAKOM, YKa3bIBalOLIMM Ha IeHEe3UC WM 3Tan pa3BUTHS
TOM WM MHOM o6iacTH Ha 3eMHOM 1iape. Ha puc. 16.3 npeacrasieHbl
TaK Ha3blBaeMble «CKEJIETHbIE KapThl» MarHUTHBIX nojneit. BunHo, Ha-
CKOJIBKO XOpOLIO pa3/IMyaloTCsl pacrlibiBYaThle MSATHUCTbIE KOHTYPHI
aHOMaJMii B npelesax APeBHUX IUUTOB M TUIaTHOPM, UETKO OPUEHTH-
POBaHHbIE CTPYKTYPhl OKEaHUYECKOTO JIOXKa WK pUdTOBLIX 30H, 00sia-
CTH Mepexoia OT MAaTePUKOB K OKEaHaM.

[IpuBeneHHbIE MPUMEDDI, YUCIIO KOTOPLIX MOXHO ObUI0 651 MHOTO-
KPaTHO YMHOXHTb, XOPOILO WJUTIOCTPUPYIOT TE3UC O TOM, 4TO UHGOD-
MaLMsl, KOTOPYIO JaeT BCSIKOE reoM3o0pakeHue, ecTb pe3ynbTaT BOC-
NMpUATHA U aHaTM3a rpaduyeckux obpa3oB. Mx pacnozHaBaHue Bceraa
CBOAMTCS K YCTAHOBJIEHUIO COOTBETCTBHS MEXAY KOHKPETHBIMU OObEK-
TaMU M 3JIEMEHTaMU HEKOTOPOro IMPHU3HAKOBOrO IMPOCTPAHCTBA, Xa-
paKTepU3YIOLIEro Bech Kjlacc 06beKTOB. B 0011e#t Teopuu pacno3Hasa-
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B [NonoxuTenbHble aHOMaTUK
[} OtpuuarenbHble aHOMaIUU

Puc. 16.3. I'padnyeckue o6pa3bl («CKeaeTHbIE KapThl») MarHUTHBIX MOJIEH.

a — paiioHbl LIMTOB M TIaTopM; 6 — oKeaHMUecKoe Jloxe («3eOpoBasi CTPYKTY-
pa»); 6 — obnacTu nepexona OT MAaTePUKOB K OKeaHaM; ¢ — 30Hbl pUQTOB.

HUSA 00pa3oB peub UAET O CUCTEME pewarowux npaeut, mo3BOJSIOIINX
Ha OCHOBE HEKOTOPOro anpuopHOro Habopa NMpu3HAKOB (HOMMHAIb-
HbIX, METPUYECKUX, BEPOSITHOCTHBIX, CTPYKTYPHO-TOINOJOTHYECKHUX
W Ip.) OTHECTH JaHHbIX rpaduyeckuit o6pa3 K TOMY MM UHOMY KJlac-
cy (3TaJIOHY), UHAULIMPYIOLLEMY HEKOTOpOE SIBJICHUE WJIU Mpoliecc.

HanexHoe pacrnosHaBaHMe 06BEKTOB € TOMOLIbLIO (HOpPMaTU30BaH-
Horo Habopa MpU3HAKOB BO3MOXHO JIMLIB MPH YCIOBUU, UYTO MHOXE-
CTBa MPU3HAKOB B rnpejenax JaHHOTo MPHU3HAKOBOIO NMPOCTPAHCTBA He
nepecekatorcss. CkaxeM, Takue JMHEHHbIE 3JI€MEHTbI, KaK peKu, ro-
PU30HTaAJIU, AOPOTH, TPAHULIBI U P., BU3YAJIIbHO JIETKO PaCllO3HAIOTCS
BHE 3aBUCUMOCTH OT Maciutaba, MpoeKUMU U OpUEeHTAUUU OOBEKTOB.
[nst 3TOr0 IOCTaTOYHO YY€CTh CaMble ODLUUE TOTOJIOTMYECKHUE CBOI-
CTBa U300paXKkeHUN Takue, KaK HaJIMuMe WIM OTCYTCTBHUE 3aMKHYTOC-
TH, COWIEHEHUN M mnepeceyeHUil (y3noB). [IpuMHUMI pacno3HaBaHUs
JIMHEMHBIX U300paKeHUI 110 COYETAHMSIM UX TOMOJIOTHYECKHUX CBOMCTB
WJUTIOCTpUpPYET Tabm. 16.2.

Ha puc. 16.4 xopo11io BUOHO, YTO MPU3HAKHU KJIaCCa «M30JIMHUM» HE
NepeceKaroTcs ¢ MpU3HaKaMU Kiacca «ruapoceTb». Ho BoT rumpoceTs u
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Tabauya 16.2

PacnosnaBanmne JnHelHbIX KapTorpaduueckux H300paxkeHui
(o 1O. B. CeenTtaky, 1982)

. Kaaccot uzobpaxcenuii
Ceoucmea

Hzonunuu Peynaa cemv| Jopowcrnan cems| Ipanuypt

Hanuuue pazomk-
HYTbIX JIMHUH

OTCyTCTBHE Y3JIOB

Hanuyue 3-nyye-
BbIX Y3JIOB

Hannuwue 4-nyye-
BBIX Y3JI0B

Hanuuue Gonee
CJIOXHBIX Y3JIOB

ﬂpwueuanue. 33Kpall.leHHble KJIETKM O3HAyaloT HaJIUYUEC MpPU3HAKA.

JIOPOXHasi CETh IMEPECEKAIOTCS [0 HEKOTOPLIM OOLIMM IpPU3HAaKaM: U Te
U Apyrye UMEIOT BETBUCTblE KOHOUTIYypaLlMU 1 y3ibl (causHus). Pasznu-
YUsl MeXIY TAKUMH rpaduyecKMMuU oOpa3aMu OYeHb MOMBHUXHBI, pa3-
MBITbI, BCTPEYAETCS MHOIO IMOrPaHUYHBIX KOH(MHUIypalLMii, MEpPexoa-
HBIX OT OJHOro Kjacca K apyromy. He Tojqbko aBTOMaTHyecKue pac-
MO3HAIOLUE CUCTEMBbI HE BCErAa CIIOCOOHBI pasiUYMTb MX, HO AaXe
BECbMa OIBITHBIE MCC/IENOBATENM B Xo1e AelIn(ppUPOBaHUS CHUMKOB
4acTo 3aTPYAHSIIOTCA OTHECTH KOHKPETHBIM rpaduueckuii obpas K ToMy
WY UHOMY TUIly. ONBIT MTOKa3bIBaeT, YTO (POpPMaAIM30BAHHOE PacIo3-
HaBaHHUe rpadruecKUX 00pa30B OCTAETCS YPE3BbIYAIHO CJIOXHOM MPo-
61eMoif, MOCKOJNBKY pedb UAET O Kaaccugukauuu xongueypauui, oo
KX aHAIMTUYECKOM OMUCaHUU. Bpsn niu B GamxaiiuieM OyaylieM MOX-
HO HaJesAThCS Ha MOJIHYI0O aBTOMATU3aLIMIO MPOIECCa pacro3HaBaHUsS
rpadpuueckux obpa3oB. Ckopee Bcero, pelieHHe CleayeT UCKaTb B UH-
TE€PaKTUBHBIX Y€JIOBEKO-MAalIMHHBIX NTPOLIEAYpPax, COSAUHSIOLIUX 10C-
TOUHCTBA AJITOPUTMUYECKOTO U IBPUCTUYECKOTO TMOIXOMOB, BO3MOX-
HOCTH aBTOMATHKHU U 0Opa3HOE MBILUIEHUE YYEHOTO.



@ [lonsmue o pacnosnasanuu epaguueckux o6pasoe 303

Puc. 16.4. KoHdurypaumy HEKOTOPbIX JIMHEIHHBIX 3JIEMEHTOB Ha KapTax.

a — TpaHUUBI 3eMEJIbHBIX Yroauii; 6 — M30JAMHUM; 6 — AAMUHUCTPATUBHbIE Ipa-
HMLBI; 2 — THAPOCETh; d — TEKTOHMYECKHE TPELIUHBI; e — CeTh aBTOAOPOT.

B kaprorpaduu M AMCTAaHUMOHHOM 30HAMPOBAHWM HAKOIJIEH He-
MaIblii OTBIT pacro3HaBaHMs U AelIMbPUPOBaHUS FeOU300paKeHMUIA.
IIpu aTom Bcerga BHayasie TpeOyeTCs ONMpEeAEeaAUTb MapaMeTpbl 0Opa-
30B, U30paTh OCHOBaHHMS MJI MX KJIacCU(UKALMKU, a 3aTeM BLIOpAThb
Haubosnee MHGOPMaTUBHBIE MPU3HaKU. Jlajee HEOOXOMUMO OOpaTUTh-
Cs K CUCTEMaM pelIAIOLIMX MPaBWI, MO3BOJISIOLIMM OTHECTU KaXIblit
uccaeayeMmblii o6pa3 K TOMy WiIM MHOMY Knaccy. OOBIYHO OMBITHBIA
uccienoBaresb 0ojiee WIM MEHee YCIeUIHO CIpaBJsieTCsl ¢ 3aJayaMu
Takoro poja.
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B NMEPCNEKTUBE aBTOMATU3UPOBAHHOE paCrio3HABAHUE rpa(’puqec—
KHX 06pa3OB Ha FCOM306p8.)KCHMﬂX JOJIXXHO ONMMUPAThCsA HaA:

¢ Katajiord (0aHKH) XapaKTEPHbIX U YETKO Pa3IMUMMbIX 3TAJIOHOB
rpadpmueckux ob6pa3oB NPUPOAHBIX U COLMATIBHO-3KOHOMHUYEC-
KUX SIBJICHUH;

¢ hopManu3oBaHHbIE ONUCAHUSA IPadUUYECKUX 00pa30B, UX CTPYK-
TYPbl ¥ TIPU3HAKOB,;

¢ 00bEKTHBHbIE MEpbl CXOACTBa-pas3iUyuMsl rpaguyeckux obpason
C 3TaJloOHaMMU U Mexay coboil (kapTomeTpuueckue, mopdo-
MeTpUYecKHe, POTOMETPUYECKHUE, BEPOSITHOCTHO-CTAaTUCTHUYEC-
KUe 4 1p.);

¢ pelalollMe MpaBUJia MHTEPAKTUBHOM (4eI0BEKO-MallMHHOM)
KhaccuduKaiuu rpapuyeckux oo6pasos.



I'nasa XVII
I'eOMKOHMKA

17.1. EgyHas Teopus reon3odpareHnmn

MHOXeCTBO BUIOB rpadMyeCcKmX ITPOCTPaHCTBEHHO-BPEMEHHEIX MO-
neneit, MHOroobpasue MeTOHOB paboThl ¢ HUMU U cep MPUMEHEHUsI
TpeOyoT HOpMUPOBAHUS EAVHOM TeopuM reonsobpaxkeHuit. CyuiecTByer
psan (hakTopoB, ONpenessIolMX LeJecO00pa3sHOCTh CO3AaHUs TaKoi
TEOPHUU:
¢ OOLIHOCTb M3yyaeMbiX (0TOOpaxaeMblX) 06beKTOB — reorpadu-
YECKHUX, T'€OJIOTMYECKUX, OKEaHOJOrMYECKHUX, [JIAHETOJOTHYec-
KHUX U Ap.;

* BO3pacTaloLLee KOJIMYECTBO U pa3HOOOpa3ue reou3o0paxxeHUit pas-
HbIX KJ1aCCOB U BUIOB;
¢ HaJIM4YUeE OOLIMX MOAEJILHBIX CBOVCTB;
¢ CXOACTBO BOCIIPUSTHS, YUTEHUSI MU paCllO3HABaHMUS YEJIOBEKOM,;
¢ €JMHCTBO Hay4YHO-TEXHUYECKHUX MPUEMOB aHaIM3a, pacrio3HaBa-
HUS 4 NpeoOpa3oBaHus;

¢ HEOOXOAMMOCTh KOMILJIEKCHOTO KCMOJIb30BaHUSI M B3AMMHOTO CO-
YyeTaHUS reou300paKkCHU NMPH PEeLUeHUHU HAyYHbIX U MPAKTHYeC-
KHX 3a7a4.

Ortpacnblo HayKu, KOTopas 3aHumaetcs obmmu npobnemamm reo-
n3obpaxenui, ctana reomkonmka. Havano ee gpopmupoBaHus oTHO-
cutcs k cepegnre 80-x ropos XX 8. NeomkoHuka (o1 reo + rpeu.
ELKWVIKT — n3o6parkeHne) — CHHTeTHHECKas OTPacnb 3HaHWA, U3y-
Yarowas obulylo Teoputo reomusobpakeHqi, mMeToapl X aHammsa,
npeobpasoBaHls M MCNONb30BaHWA B HayKe W npakTuke. OHa sBns-
eTcsl 4acTbio HKOHMKM — HayKu 06 n3obpaxeHusix, ux obLumx csom-
cTBax, Metopax nonyderus, o6paboTtkn 1 BoCcnpoussegeHus.
l'eonkoHMKa cBsi3bIBaeT KapTorpaduio, adpoKOCMUYECKOE 30HAU-
poBaHME U reoMHPOPMATUKY — TPU ONMUCUMUIUIMHBI, Kaxaasi U3 KOTO-
PbIX MMEET [eJI0 C reou300paKeHUsIMUA OMpeNeSeHHOro TUMa: Kapra-
MU, CHUMKaMH, 371EKTPOHHBIMU MoaensiMu (puc. 17.1). OHa ckpenisi-

20 - 4886
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Hayku
o 3emne

HoBaHwWe
obpasos

KubepHe-
TMKa

Puc. 17.1. TeonKOHMKA B CUCTEME HAYYHBIX AMUCLIUILIMH.

€T, COEeIMHSAET 3TH AMCLUIUIMHBI, COCPEOTOYUBAs BHUMaHMEe Ha U3y-
YeHUU OOLIMX CBOMCTB reonzobpaxeHuit. IIpu 3TOM reoMKOHHUKa BOU-
paeT B ce0s 3MeMEHThI TEOPUM pacro3HaBaHUS 00pa3oB, OMUpPAETCs Ha
OOCTHXKEHUSI MAlMHHOM rpadMKHu, MCUXOJOTUM BOCTIPUATUS U Haxo-
JUTCS B TECHOM KOHTAaKTe C HayKaMu 0 3eMJle, MJIaHeTaX U CMEXHbIMU
C HUMM COLMANIbHO-3KOHOMUYECKUMHU HayKaMH.

B cBOoeM COBpeMEHHOM Pa3BUTUU 2€0UKOHUKA 8 CaAMOll CUAbHOU cme-
neHu onupaemca Ha meopuro zeozpaguueckou Kkapmozpaguu, T.e. Ha Ty
OUCUMIIIMHY, KOoTopast 6ojiee BCEro MPOABUHYJACH B TEOPETUYECKOM
OCMBICJIEHUH Te0M300paXeHUi, KX CBOMUCTB, 3aKOHOB (hOPMUPOBAHMS,
a IJIaBHOE, B MPAaKTUKE UX CO30AHHUSA U MCIOJb30BaHUSI.

TeoMKOHMKA BKJIIOYAET B KPYr CBOMX MHTEPECOB TEOpETHYECKHUE
npo6ieMbl CHCTEMHOTO U3y4YeHUs MPOCTPAHCTBEHHO-BPEMEHHBIX MO-
nenei, OUEHKY MX MHGOPMATUBHOCTH, B3aMMHOW COBMECTHMOCTH,
o61Ke MPUHLIMITBI TEHEPATU3ALIMM, 3aKOHBI BOCTIPUATHUS U T.N. MHOrO
BHUMaHMSA yIeJgeTcs MeToauKaM o6paboTKM M pacrno3HaBaHUS reo-
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M300paxXeHuil, rnmpueMam KOJUYECTBEHHOIO aHajlu3a, TEXHOJOTHUSIM
uudpoBaHus, NMpeoOpa3oBaHUsl, MOBBILIEHUS KAuecTBa, XPaHEHUs U
BOCIIpOM3BeAeHUS MX. B mMpuKiIagHoOM IUlaHe TeOMKOHMKA pa3BUBAET
METOJbl MHTEpIIpeTaluyd U NMPUMEHEHUs] TeoU300paxXeHU B reorpa-
¢uu, reosoruu U reodusnKe, 3KOJOTMH U COLUATBHO-IKOHOMUYEC-
KUX HayKax.

Llenu 1 3a1a4¥ reOMKOHUKM TaKOBbI, YTO OHA BBICTYNAET KaK He-
Kasi HaJCHCTEeMa, OXBaThIBAalOLLAsi KapTorpaguio, a3poOKOCMHUYECKOE
30HIMpPOBaHUE U reonHdopMaTuky. Ho nuanekTuka pa3BUTHUs U oropa
Ha reorpaduyeckyro Kaprorpaduio ocTeneHHO BEAYT K TOMY, YTO reo-
MKOHHMKA CTAHOBUTCS YaCTbIO OOHOBJIEHHON U MHTErPUPOBAHHOIA CHUC-
TE€MBI KapTorpauueckux IUCLHUIUIAH.

17.2. Macmirabel NpOCTPAHCTBA

MacmTab reousobpaxeHus spisieTcss QyHKUMENH ero Ha3HaYeHUs,
TEXHUYECKUX CPElNCTB CheMKH, 00eCeyeHHOCTH (HaKTHYEeCKHM MaTe-
puaioM. ODTHOBPEMEHHO CaM OH OMpeeIsieT Hauboee CylIeCTBEHHEIE
CBOMCTBa reon300paXxeHus: OT Macllutaba 3aBUCAT MPOCTPAHCTBEHHBIN
0XBaT U 00BEM COAEpKAaHUS reon300paXkeHHsl, ero paspelleHue, Moi-
poOHOCTb ¥ FeOMeTpUYECKast TOUHOCTh. MacuuTab 3agaet ypoBeHb 0006-
uieHUs1 U abcTparMpoBaHUs MOKa3aHHONW WHOOpMAalMM, CTENEeHb ee
MHTEerpalMM M reHepanu3aluu, olpeaesser UHOOPMaTHUBHOCTL Ieo-
U300paxeHHUs1, KOTOpasi B KOHEYHOM CueTe OTUKTYeT BbIOOp Harpasie-
HUI MCNONIL30BAHMSI M YCTaHABIMBAET Ipenenbl MPpUMEHEHUS KapT,
CHMMKOB, aHUMalM{ U T.II.

C MacwTaboM M CTeNEeHbIO abCTparupoBaHUS HaNPSAMYIO CBI3aHbI U
3BPUCTUYECKUE KayecTBa reOM300pa’KeHHil KaK CpelcTBa MMO3HAHUS
OKpyxalouiero Mmupa. MenkoMacuitabHele reou3oopaxeHus, MogooHo
TeJIeCKONY, OTKPBIBAIOT B30pY MCCNENoBaTeNsl OOLUMpPHBbIE MPOCTpPaH-
CTBa U TJIaHETapHble 3aKOHOMEePHOCTH. [Ipu 3TOM 4aCTHOCTH He BUI-
HbI, a AeTaay 0O00I1IEeHBI U CITAXEHBI.

CoBceM MHasi KapTMHA HaOMIOAAETCS Ha KPYIMHOMACIUTAOHEIX reo-
u3obpaxeHusix. OHH, CIOBHO MUKPOCKOI, MTOKA3bIBAIOT JIMIIIL MAJTYIO
4acTh MPOCTPAHCTBA, HO 3aTO C OOJIBIION MOAPOOHOCTBIO, MHOXECTBOM
ngetaneit ¥ MukpodopM. Ilo kapTaM ¥ CHUMKaM KpPYIHOIro Maclitaba
MPOCJIEXHMBAIOT JIOKAJIbHbIE 3aKOHOMEPHOCTH.

Knaccudhuupys nobble reou3odpaxeHus Mo mMacumrabaM, yaiue
BCErO Ha3blBalOT TPHU TPYNNbl: KPYMHO-, CpedHe- U MeJKoMacluTad-

20"
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Hbl€, ONHAKO XapaKTePHO, YTO rpajaliMy, NMPUHSTbIE U1 OCHOBHBIX
BMAOB reor300paXXeHHUi: KapT, a3po- U KOCMMYECKHUX CHUMKOB, HEO-
JMHAKOBBI.

B Poccuu ucnons3yercs cienyiolias Kjiaccudukauus tonorpadu-
4EeCKMX M TEMAaTUUYECKMX KapT: KpynHoMaciuTabHble — 1:100 000 u xpyn-
Hee, cpenHemacutabHble — ot 1:200 000 mo 1:1 000 000 1 MenkoMac-
wtabubie — Menabye 1:1 000 000 (cm. pasa. 1.5 u 3.2).

MacurabHble KiaccuGUKaUMKY UMEIOT MPSIMOE OTHOLLEHUE K MpO-
CTPAHCTBEHHOMY OXBaTy. OTO OCOOEHHO XOPOLIO BUIHO Ha MpUMepe
KapT MHBIX IU1aHeT. MacwTab, KOTOpbIit TSl OOJIbIION IJTAHETHI SIBJIS -
€TCs1 KPYIHBIM, VISl APYroid, MeHbLUEe MO pa3MepaM, OKaXeTCsl MeJi-
KUM, MO0 «y KaXKao# riaHeTsl cBoii meTp». Ha 3emiie MeTp paBeH on-
HOM NECATUMWIIMOHHOM YacTy Y4 IUTMHBI MepUAKaHa, a 3Ha4UT, COOT-
HOLLIEHUE «METPOB» Pa3HbIX TUIAHET PABHO COOTHOLLEHHIO X Pa3MEPOB.
Ecnu skBaTtopuanbHblil pandyc 3eMiu MpUHATH 3a 1, To paauyc Mep-
Kkypus cocraBut 0,38; Benepnl — 0,97; Mapca — 0,53; Jlynsr — 0,27.
OTcroaa HETPYAHO NMOACYUTATD, YTO 3€MHOIA KapTe Maciitaba 1:1 000 000
COOTBETCTBYET (OKpYyIJIEHHO) Kapta Mepkypust Maciutaba 1:400 000,
Benepbr — 1:1 000 000, Mapca — 1:500 000, JIyusl — okosio 1:250 000.
CoOOTHOUIEHUE KPYMHO-, CpellHe- K MEJIKOMAacIUTaOHbIX KapT AJIs Iia-
HET 36MHOI1 rpynnbl NpeacTasieHo B Tabma. 17.1.

Tabauua 17.1
MacmTadbi KapT MJIaHeT 3eMHOH Ipymmnbl

aanema Macwma6s: kapm Mt;i‘;‘":;iﬂbl
Meakue cpeanue KpyhnHble

3emins Menbye 1:1 000 000— | 1:100 000— 1:2 000
1:1 000 000 1:200 000 1:5 000 U KpynHee

Mepkypuit Menbye 1:400 000— 1:40 000— 1:400
1:400 000 1:80 000 1:8000 M KpynHee

Benepa Menbue 1:1 000 000— | 1:100 000— 1:2 000
1:1 000 000 1:200 000 1:5 000 U KpyInHee

Mapc Menbue 1:500 000— 1:50 000— 1:500
1:500 000 1:100 000 1:1 000 U KpyIHee

TMyia Menbye 1:250 000— 1:25 000— 1:250
1:250 000 1:50 000 1:500 U KpymnHee
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OTU COOTHOLLIEHUSs MOJe3HO UMETb B BUAY MPHU CPpaBHEHUM (HOpM
penbeda miaHeT (HarpuMep, KpaTepoB) M BOOOLIE MPHU JIOObIX CpaB-
HUTEIBHO-NIAHETOJIOTMYECKUX UCCIIEA0BaHUSIX.

Yro Kacaercs a3podOTOCHUMKOB, TO UX MacluTabHble Kiaaccudu-
Kaluu 6osiee BCero CBsi3aHbl ¢ BoICOTOM (hoTOrpaddMpOBaHMUSL: IIPU T1PO-
UMX paBHBIX YCJIOBHMSX MaclUTab CHUMKA TeM MeJibye, YeM BblLlE MO[-
HAT aspodoToannapar. ChbeMKH C BEPTOJIETOB BHITOIHSIOTCSA B OCHOB-
HOM B KPYIHBIX ¥ MHOIAA B CPpeIHMX MacliTabax, C CaMOJIETOB — B
CpeNHMX M MEJIKMX MacliTabax, a ¢ BbICOTHBIX CaMOJIETOB T0OJYYaioT
MeJIKoMacluTabHbIe U CBEpXMeIKOoMacluTabHble a3po¢oToCHUMKU. [1pu-
HUMasi TPEXCTYMEHHOE IeJIeHUe, BBIIEISAIOT a9POCHUMKU: KpyTHOMac-
wtabHbie — 1:5 000 u kpynHee, cpeaHeMaciutabubsie — ot 1:5 000 no
1:100 000 1 MenkoMacutabHele — Menbue 1:100 000.

Macutab KOCMUYECKMX CHUMKOB TaKXe TECHO CBSI3aH C BBICOTOM
CbeMKH. Tak, aBTOMaTH4YeCKHE MEXIUIAHEeTHblE CTaHLMH, IPOJIETAIO-
1IMe HAa PACCTOSIHUM B JECATKHM THICSY KUJIOMETPOB OT 3€MJIM, AAIOT
BeCbMa MeJKOMacluTabHble U300pakeHUsI BUAMMOM €€ 4YacTu — Moy~
uiapusi. MeTeoCnyTHUKM U NUIOTUPYEMble KOCMHYECKHUE CTaHLIUH,
obnerawoiume 3eMI0 Ha OpOMTaX BHICOTOH B HECKOJIBKO ThICAY KMJIO-
METpOB, 00ECeYMBaIOT MOJyYeHUE B OCHOBHOM CpeIHEMacIUTaOHbBIX
CHMMKOB, OXBaTbIBaIOILUX OTAEIbHbIE KOHTHHEHTBI, OKE€AHbl U KpYyI-
HbIE€ MX YaCTH. A C OPOUT BBICOTOI B HECKOJILKO COTEH KUJIOMETPOB U C
NMPUMEHEHUEM UIMHHOQOKYCHBIX OOBbEKTHBOB IOJYYalOT BeCbMa Ie-
TaJlbHble KpyNHOMAaclUTabHble M300paXKeHHs, MOKPbIBAIOLINE TeppPHU-
TOpKH IUToLIanbIo 0Kojo 100 Teic. KM?. TpexcTyneHHas KjiacCuduKaLus
UL KOCMHUYECKHUX CHUMKOB BBIIJISIAMT TaK: KPyNHOMACIUTAOHble CHUM-
ku — KpymnHee 1:1 000 000, cpengnemaciutabubie — ot 1:1 000 000 xo
1:10 000 000, menkomaciutabHbie — ot 1:10 000 000 xo 1:100 000 000.

IIpuBeneHHble MacLITaOHbIE MOApPA3AEIACHUS UISI TPEX OCHOBHBIX
BUAOB reou300paXeHUH OTPaxkalOT BAXHBINA, XOTA, BIPOYEM, JOCTa-
TOYHO OYEBMIAHBIM (aKT: KapTHI 10 CBOEH AETATLHOCTH M TIOAPOOHOC-
TH 3aHMMAIOT MIPOMEXYTOYHOE IMOJOXEHUE MEXIY a3pO- U KOCMUYEC-
KMMU CHUMKaMU (CM. Tabi1. 17.2).

IIpakTKa NMpUMEHEHUs] reoM300paxkeHUi B HaykKax o 3emiie CBHU-
JETENILCTBYET O TOM, YTO KaXAOMY NPOCTPAHCTBEHHOMY YPOBHIO HC-
cJielOBaHMS COOTBETCTBYET HEKOTODPBII ONTUMaJIbHBII AMANa3oH Mac-
wtaboB KapT ¥ CHUMKOB. HanpuMmep, MenkoMacliutabHble reousobpa-
XEeHUSA yaoOHbl AJIE NMPOCJHEXUBAHUA TMPUPOAHOI 30HAJIbHOCTH,
M3yYeHUs] KPYIHBIX FOPHBIX CUCTEM U TUIAHETAPHBIX TEKTOHUYECKHX
crpykTyp. CpeaHeMaciutabHble KapThl ¥ CHUMKU NPUTOAHBI AJ1s1 paii-
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Tabauya 17.2

Macwrabnbie KiaccupuKkaunu reon3oopaKeHuii

Teouzobpaxcenus | Kpynnomacuma6noie | Cpednemacuumabnoie | Meakomacumabsie
Aapodorto- Kpynuee 1:5 000 | 1:5000—1:100 000 { Menbue 1:100 000
CHUMKH
Kaptbi 1:100 000 1:200 000— Menbye

M KpyIHee 1:1 000 000 1:1 000 000
KocMmuyeckue KpynHee 1:1 000 000— Menbye
CHUMKH 1:1 000 000 1:10 000 000 1:10 000 000

OHMPOBaHHSA PETHOHOB, aHAM3a IVI00AILHBIX IMHEAMEHTOB U KOJIbIIe-
BbIX CTPYKTYpP, a IO KpYIHOMAacCIITaOHBIM KapTaM U a3po¢GOTOCHUM-
KaM yao0HO U3y4yaTh CTpOEHUe JIaHA1IadhTOB, MUKpOpebed U MUKPO-
KJIMMaT TEPPUTOPUU, OTAEbHbIE re0JIOTUYECKHE CTPYKTYPHI U T.II.
CooTHolIeHHsT MaclITaboB, OXBaTa MPOCTPAHCTBA U YPOBHS MC-
CJIeAOBaHUA I OCHOBHBIX reonM3006paxeHuil moka3aHsl B Tabi. 17.3.

Tabauya 17.3

Macwraobi KapT, a3po- H KOCMHY€CKHX CHHMKOB
H OCHOBHbBI¢ NMPOCTPAHCTBEHHbIC YPOBHH HCCJICAOBAHHA

Yposens Oxeam Juanasonst macuumabos oasn
uccnedoganus | npocmpan- Kapm KoCMuHecKux aspogpomo-
cmea, KM’ CHUMKO8 CHUMKO8
P — 108 1:60 000 000— | 1:100 000 000~ _
1:10 000 000 1:20 000 000
KoutuHentansuuiit/| 107 1:15 000 000— | 1:50 000 000— —
OKeaHHYeCKHi 1:1 000 000 1:5 000 000
PervoHanbHbli 105—-10¢ 1:2 500 000— 1:10 000 000— 1:100 000—
1:200 000 1:1 000 000 1:20 000
Cy6pervoHanshbiit | 10°—10* 1:500 000— 1:2 000 000 1:50 000—
1:50 000 ¥ KpymHee 1:5 000
JloKaNbHHH 10? 1:100 000— — 1:10 000—
1:5000 1:1 000
daunanbHeli 10—10 1:10 000 - 1:5 000
U KpyrnHee U KpyIIHee
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Puc. 17.2. INone MacutaboB reon3o6paxeHUiA.

Ha nokanbHOM ypOBHE McCilelOBaHMS KOCMHUYECKHE CHUMKH TNpHU-
MEHSIIOT He4yacTo, a Ha (halMaIbHOM — TNMPAKTUYECKU HE HCIOJIb3YIOT.
Hanpotus, a3podoTOCHMMKHA HE MPUMEHSIOT Ha IJ100aJIbHOM YPOBHE
M KpaliHe peJKo — Ha KOHTHUHEHTAIbHOM/OKEaHHYECKOM YpOBHE.

KoHeyHo, BhIOOp reon300pakeHUit TOrO WY MHOTrO MacliTaba BO
MHOTI'OM OTIpeNeNsIeTCs. MX Ka4eCTBOM (1BET, pa3pelileHue, CIIeKTpalib-
HbIl AMana3oH M T.I.) U XapaKTepoM pelilaeMbiX 3aaa4y. M3BecTHO, 4TO
a3POCHUMKH TPUBJIEKAIOTCS TOrNa, KOTAA CTABUTCS 3a/laya MOBBICUTH
JETAIbHOCTh MCCENOBAHUM, BBISIBUTb NOOAPOOHOCTH, OTCYTCTBYIOLIUE
Ha KapTax U KOCMHUYECKUX CHUMKax. [ToaToMy npu ucciaeroBaHUM Bce-
r1a CTapaloTcsl B3ITh CHUMKHU 00Jiee KpYITHOro mMaciutaba, yeM KapThl.
Ha danuanbHOM ypoBHE AMana3oHbl MaclITaboB a3POCHUMKOB U Jie-
TaJlbHbIX KapT cOJIMXKAIOTCS, a ajiee OHU Bce Oosblile pacxoasTca. Ha
CyOperMoHaJJbHOM M PErMOHaIbHOM YDOBHSIX pa3iMyMsi MacluTaboB
BECbMa OLLYTUMBI.

Ha puc. 17.2 npencraBneH rpaduk, Ha KOTOPOM XUPHBIMH JIMHUSA -
MU MOKa3aHbl IMaBHble COOTHOLLEHUS] MaclUTaboOB U MPOCTPAHCTBEH-
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HOTO OXBaTa, a 3allTPUXOBAHHASK 3J/UIMIICOO0pa3Hasi 00J1acTb — node mac-
wmaboe zeouzoOpasdicenuti — O4epYMBACT BO3MOXHbDIE MpeAesibl Kojieba-
HUs B BbiOope MaclutaboB. ['padmk oTpaxaeT psii 3aKOHOMEPHOCTE:

¢ CBSI3b YDOBHS MCCJEAOBAHHUS U MaclUTAab0OB reon300paxxeHui;

* yenecoobpa3Hble (BO3MOXHbIE) AMAINA30Hbl KoJebaHUs MaciluTa-
60B reon3obpaxxeHU Ha pa3HbIX MPOCTPAHCTBEHHbIX UEPAPXH-
YECKUX YPOBHSIX;

¢ cOnmxeHue MaclITaboB KapT M a3pPOCHUMKOB Ha (hauyanbHOM
YPOBHE U CONMXEHHME KapT C KOCMMYECKUMU CHUMKAaMU Ha IJo-
6anbHOM YpPOBHE; '

¢ ONTHMAJbHbIE COYETAHUS FeOU300paxeHU, MX MaclUTaOHYIO CO-
BMECTUMOCTb.

Hamnpumep, mis usyyenus tepputopuu Poccuu B HeloM Haumyy-
LIMM OKaxeTcs codyeTaHue kapT Maciutaba 1:10 000 000 n xkocMuyec-
KMX CHUMKOB Macluraba oxono 1:40 000 000, mpuuem konebaHust Mo-
ryT HaxoauTbcsi B uHTepBajie ot 1:1 000 000 no 1:100 000 000 — aToO
3aBUCHUT OT LIEJIEBBIX YCTAHOBOK, AE€TAILHOCTH KOHKPETHOTO UCCIENO-
BaHUsl, 0COOEHHOCTE CaMOro U3y4aeMoro 00beKTa, JOMyCTUMOI TpY-
IOEMKOCTH M Apyrux moao6Hbix ¢akropos. Ins uccnenosanust Moc-
KOBCKOIt 06G;1acTu LiesiecooOpa3sHo B3STh KapThl Maciurtaba 1:300 000,
aspocHuMKH — 1:30 000 u xocMuueckue usobpaxenuss — 1:2 500 000.
[Ipu 3TOM nMana3oH BO3MOXHOro pa3dopoca maciura6os ot 1:10 000 no
1:8 000 000. OnbIT MOKa3LIBAET, YTO, BLIOMpAs MaciiTab reou3odpaxe-
HUS, TOB30BaTENIb UHTYUTUBHO MILET KOMIIPOMHUCC MeXay 0630pHO-
CTBIO U AETAJILHOCTBIO KapThl. Ha ypoBHe rno0anbHbIX UCCENOBaAHUI
Haubosee BaxxHa 0030pPHOCTD, a IO Mepe NPUOIMXEHUS K TOKATbHOMY
YPOBHIO Bce GoJiee LIeHUTCS AeTalbHOCTh. HecMoTps Ha npuGIM3uTe N b-
HOCTb 3THX COOTHOLUEHH I, UX MMOJIE3HO UMETb B BUIY MPU IUTAHUPOBA-
HUM Hay4YHBIX HccaenoBaHuit, dopmupoBanuu I'MC, cocraBneHuu
HOBBIX KapT — CJIOBOM, B JIIOOLIX CUTYalLIMAX, KOI/a MPUXOAUTCS coye-
TaTb pa3Hble reou300paxKeHMs.

17.3. BpeMeHHbIE AMANa30HK FeOU300parKeHNN

IMpu Mcronp30BaHUM pa3HOBPEMEHHBIX reOU300paXeHUit BaXHO
3HaThb KX BpEMEHHbIE IMAarNa3oHbl, T.€. OTPE3KU BPEMEHHU, KOTOPbIE MOX-
HO OTOOpaxaTh, U3y4yaTh, MONEIUPOBATh C UX MTOMOILIbI0. B 3TOM OTHO-
IIEHUU TIPAKTUYECKH HEOTPaHUYEHHBI BO3MOXHOCTU Pa3HOBPEMEH-
HBIX KapT — OOBIYHBIX U 3JAEKTPOHHBIX, KOMIIBIOTEPHBIX aHUMaLIMii
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U T.. OHU cnOCOOHbI MepenaTb AMHAMMKY M 3BOJIIOLMIO SIBIEHUH 3a
J1I000i1 MbICIUMbII OTPE30K BpeMEHU: OT YacoB (HampuMep, Ha CHU-
HOMNTUYECKMX KapTax) 10 reoJIorM4ecKMX 3Mox (Ha Kaprax najeoreor-
paduyeckux). KapTbl-peKOHCTPYKLIMM U KApThl-ITPOTHO3b! TO3BOJISIOT
OTPa3UThb GJIMXKHIOI U AANBHIOI PETPOCMEKTUBY M 3arjisIHYTh B OTAA-
JIEeHHOe Oyayuiee.

Ecnu xe roBopuTb He O KapTax-peKOHCTPYKLHMSX, a O JOKYMEH-
TajbHBIX KapTorpadUyecKux Matepuanax, ¢ J0CTaTOYHONU TOUHOCTBIO
$UKCHUPYIOIIMX TPOLITIbIE COCTOSHUS MPUPOIbI, HACETEHUsI U XO35ii-
CTBa, TO BPEMEHHOM JI1arna3oH CyXaeTcs A0 AByx—Tpex crojeruii. B Poc-
CHM, HanpuMep, TUJIAHOMEPHbIE rOCYAapCTBEHHbIE Tomorpaduyeckue
CBHEMKH ObLJIM BBINOJHEHB! METPOBCKMMHU Ie0Ie3UCTaMH B MEPBOii M0-
snoBuHe XVIII cronerusi. Psan rocymapcts EBponbl pacronaralor noc-
TaTOYHO TOYHBIMU KapTamM 300-yeTHeH NaBHOCTH.

DoHa a3pOKOCMUYECKUX CHUMKOB XapaKTepPH3yeTCsl CYLLECTBEHHO
MHBIM IMara3oHOM BpeMeHH. Pa3HOBpeMeHHbIE a3pOCHUMKHU MO3BOJISI-
10T U3y4yaThb AMHAMUKY SIBJIEHUI B UHTEPBaJle OT HECKOIbKUX YaCOB A0
HECKONbKUX aecsatuneTuil. [InaHomepHas aspodorocreMKa Hayanach B
cepenuHe 20-x rogoB XX cToneTHsi, HO GOJBIIMHCTBO paifOHOB 3emin
OBLIO MOKPHITO €10 MHOTO NMo3Xe. YTo KacaeTcss KOCMUYECKHX CHUM-
KOB, TO, KaK U3BECTHO, TepBbI€ NMPOOHBIE ChEMKH OBUTH BBITIOJTHEHHI B
60-x romax, a akTMBHO€ BHeJpeHHe OTUCTAHLUOHHOIO 30HAMPOBAHMS
npuutock Ha 70—80-e roasl npouuioro croneTuss. CeronHs pasHoOBpe-
MEHHblE KOCMUYECKHE ChEMKHU ITO3BOJISIOT MPOCAEAUTH 3BOJIOLIMIO
MPUMEPHO 3a TpM Aecsituietus. Ilpy 3TOM HanNnOMHHUM, YTO MOBTOP-
HOCTb COBPEMEHHBIX OPOUTATILHBIX KOCMUYECKUX ChEMOK [UISl pECYpC-
HbIX cryTHUKOB TuUna «Jlanacar, CIIOT, «Merteop-PparMeHT» CO-
CTaBJISIET OKOJIO CYTOK, [UISI METEOCITYTHMKOB — HECKOJIbKO 4acoB. Bpe-
MeHHBbIe NUana3oHbl Ul OCHOBHBIX BUIOB IeOM300paXeHUil MMEIOT
cllenyolLnii nopsaok (cM. Tadm. 17.4).

JLnst IMHaMUYeCKMX reon300paxeHU i onpaBaaHO BBEAEHHE TOHATUS
Macwmaba épemenu Wiy, Nydllie CKa3aTb, 6peMenno20 macumaba. Tor-
na, Harpumep, 1:86 000 Oymer o3HayaTh, yTo oaHa cexyHaa (I c) ne-
MOHCTpaUuy (GuibMa COOTBETCTBYET (OKpyrieHHO) 1 cyTkam; 1:600 000 —
npumepHo 1 ¢ : 1 Henensa; 1:2 500 000 — 1 ¢ : 1 mecs u 1:31 500 000 —
1 c: 1 ron. Takum 06Gpa3oM, MOSBISETCS BO3MOXHOCTb pa3inyaTh MeI-
JIEHHO-, cpeliHe- U ObicTpoMacllTabHble reOU300paKeHHS .

BaxHO MMETb B BUAY, YTO pa3Hbi€ SIBJIEHUS UMEIOT pa3jiIMyHbIe Xa-
PaKmepHble UHMEPEAALI NPOCMPANCMEA-6PeMeRl, B PaAMKaX KOTODBIX
MPOSIBJISIIOTCA OCOOEHHOCTH MX CTPYKTYpbl M aMHamuku. Hanpumep,
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Tabauuya 17.4

JMana3zoHbl HCNONb30BAHUS Pa3HOBPEMEHHBIX reou300pakeHuit

T'eouzobpasxncenus Bpemennvie duanasonu
Kaprbl, 371eKTpOHHbIE KapThl Yacel — 200—350 net
ITaneoreorpadpmueckune v nporHo3iibie Jlio6oit BpeMeHHOR OTPE30K OT

KapThl (OObIYHBIE M 3JIEKTPOHHBIC), KOM- | 4acOB 0 MWIJIHMOHOB JIET
MbIOTEPHBbIE MOJAEAM, aHUMAaLUMUH U T.IL.

A3podhoToCHUMKH, HOTOKAPTHI U NMPO- Yacer — 70—80 ner
M3BOJHBIE OT HUX reoru306paxeHuns

Kocmunueckue cHUMKHU, KocModoTtokap-| Jduu — 30—40 ner
Thl U MPOU3BOAHBIC reOU300paKEHMS

ISt [J106a/IbHBIX TEKTOHUYECKUX MPOLIECCOB — 3TO THICSYU KM? Mpo-
CTPaHCTBA M THICSYENETHUS, A COBPEMEHHBIX reoMopdosornyecKux
SBJIEHMI1 — COTHU KM?/CTONETHS, VISl TMAPOIOTMUECKUX OOBEKTOB —
JeCATKH KM2/TOMbI, IUIsi METEOPOJIOIMYECKHX M MOTOAHBIX SIBIEHUN —
COTHU KM?/HHM U T.A.

Hanuuue xapaKTepHbIX IPOCTPAHCTBEHHO-BPEMEHHBIX COOTHOLIE-
HUI U1 pa3HbIX OOBEKTOB, SIBJIEHUMH U IMPOLECCOB YYMTHIBAIOT [PU
UCTIONIB30BAHUU Pa3HOBPEMEHHBIX reou3oOpaxeHuil (CM. Takxke
pa3n. 13.4), cbeMkax, kapTorpabupoBaHuu U MoHUTOpUHre. IIpoBene-
HMe Hay4YHBIX ¥ MPaKTUYECKUX U3bICKAHUI TpeOyeT BbIOOpa ONTUMATIb-
HBIX NPOCMPAaHCMEeHHO-8PeMeNHbIX ypoeHeli (duana3onos) zeouzobpa-
JceHuli, T.€. TeX UHTEPBAJIOB, B IpelesiaX KOTOPbIX BO3MOXHbIE U3MEHE-
HUS MPOSIBJISIOTCS HaWIyYLLIUM 00pa3oM.

17.4. TeHepanM3anms reon3o0paKeHNN

['eHepaTM30BaHHOCTb — HEOTHEMJIEMOE CBOCTBO BCEX reoM300pa-
xeHuil. Teopusi 1 MeTOaBl KapTorpaduyeckoil reHepaain3auyu pa3pa-
6aThIBalOTCS 1aBHO, MOAPOOHO UCCIENOBAHBI €€ MPUHLIMIIbI, TOYHOCTb,
cyObeKTUBHBIE (aKTOphl, GopManbHbIe KpuTepuu U T.0. (cM. 1. VII).
I'eHepanu3aLusa a3pOKOCMHMYECKUX FE€OU300paXeHUI M3yyeHa XyXe, U
CBSI3aHO 3TO C TEM, YTO OHA JOJIIO HE MpU3HaBalach «HACTOSLLEH»
(110 cpaBHEHMIO C KapTorpadUyecKoi) M3-3a ee MEeXaHUYECKOro, He-
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TBOPYECKOro Xxapakrepa. 1o, UTo reHepasiu3aliysi HA CHUMKax BO3HUKaA-
eT Kak Obl cama coboii, MoBeso elle U K TOMY, YTO B a3podOoTOTONOr-
paduu, a BIMOCAEACTBUU U B KOCMUUYECKOM 30HAMPOBAHUM HAYYHOMY
OCMBICJIEHUIO FeHepain3aluiy yaeasyloch Majlo BHUMAHMUS.

[1poGnembl TEOPETUYECKOrO 0OOCHOBAaHUSI FT€HEepaTM3allui BO3HUKIIU
B CBSI3W C BHEAPEHUEM aBTOMATUKU. IMEHHO 3TOT rpoliecc oka3aics
KaMHeM TMpPEeTKHOBEHUS U3-3a TPYAHOCTEd ajlroputMu3aluu Hedop-
MaJIbHBIX CTOPOH reHepanu3auuu. Hosble npo6iemMbl BOZBHUKIM C N1O-
sIBJIEHHEM JMHAMMYECKUX reon3obpaxeHuil. 'eHepanuzauus npuoodpe-
Ja elle OXHO U3MEPEHUE — BPEMEHHOE.

PaccMoTpeHure reor300paXkeHUi ¢ MO3WLUIl T€OMKOHMKM MOKa3bl-
BAa€T, YTO KapTorpauyecKasi reHepajiM3alus He eNMHCTBEHHbIN «3aKOH-
HbIA» BUJ FeHepaIM3alliK, OHA CYLLIECTBYET Y B IPDYTMX BUAAX U BapUaHTax.

HanoMHUM, 4TO Kapmozpaguueckan zenepaausayus — 310 0160D,
000611eHHe, BBIAEEHUE [JIABHBIX, TUITMUYECKUX YEePT U300paKkaeMbIX
Ha KapTe 00BbEKTOB COOTBETCTBEHHO Ha3HavyeHUIO, MacwTady, conep-
>KaHHMIO KapThl U 0COGEHHOCTAM KapTorpadupyemoii tepputopuu. bna-
rogapsi reHepaJu3alMM KapTa He SBJSEeTCS MPOCTOi Komnuei o6beKTa.
OHa «1mponyckaeTcsi» yepes rojioBy U pyku Kaprorpada u Hecet B cebe
OTIEYaTOK €ro MpeacTaBleHUI 00 00beKTe, 3HAHUM, HAyYHOI'O OIIBITA.
Onepupys punocopckruMu KaTeropusiMu, MOXHO CKa3aTb, YTO IeHe-
pai30BaHHAsl KapTa — 3TO CyObEeKTUBHbIA 00pa3 0ObeKTUBHOM Aeii-
CTBUTEJILHOCTH.

JAHMCTaHUMOHHAs reHepanM3aUMa — 3TO reOMETPUHECKOE M CNeKT-
pansbHoe obobuieHue n3obpaxmenmns Ha cHUmKax (aapo-, Kocmuuec-
KMX, Ha3EMHbIX, NOABOAHBIX), ONPEAENIEMOE KOMMIEKCOM TEXHM-
Yeckmx (PaKTOPOB (METOAOM CbEeMKM, €€ BbICOTOM, CMEKTParnbHbIM
AMaNasoHoMm, macwTabom, paspelueHrem) U NpUpogHLIMHM ocobeH-
HOCTSIMM (X3PaKTEPOM MECTHOCTH, aTMOCHEPHBIMK YCTIOBUAMM M AP. ).

leHepanu3auMo AaHHOTO BUAA Ha3bIBAIOT MO-pa3HOMY: ONTHYEC-
Ko, (poTorpaduyeckoit, KOCMMYECKOH, MexaHHyeckKoil u T.nm. OHa
BO3HMKAET, MPEXIE BCEro, 3a CUET yBEJIMUEHUS BBICOTHI, KOTAa MHO-
rue oObeKThl CTAHOBSITCA MOMPOCTY Hepa3nuuMmbl. MIHaye rosops, ¢
yMEHbLIEHUEM MaclliTaba YMEHbLUAETCS U pa3pelliaolias CriocCoOOHOCThb
CHUMKA, €ro CBOMCTBO pa3lie/ibHO BOCIPOM3BOAUTb MEJIKHUE IeTalu
MecTHOCTU. Kpome Toro, yeM Bbillie MOAHSATA CheMOYHas arnaparypa,
TEM TOJILLE CJI0M aTMOcGepbl, IO3TOMY 3€MHbIE OOBEKTHI pa3inyaloTCs
MEHee YEeTKO, OYEPTaHUsl UX CTAHOBATCS PacIUIbIBYATBIMU, KOHTPACThI
ocabeBaloT, a HEKOTOPblE MaJOKOHTPAaCTHbIE OOBEKThI CAUBAIOTCS.
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IIpu AMCTAaHUMOHHON reHepaTU3alMU UHTErPUPYIOTCS (CUHTE3U-
PYIOTCS1) CNIEKTpaJibHble U '€OMETPUUYECKHE XaPAKTEPUCTUKHU OOBEKTA,
a M3MEHeHHUe IeTaIbHOCTH U300paXkeHUs1 TPUBOAMT K MEePECTPOIKe ero
CTPYKTypbl. Ha KOCMHMYECKUX CHUMKAaX MeJIKOro MaciuTaba reHepaausa-
uMsl ObIBaeT HACTOJBKO CWJIBHA, YTO CTAHOBATCS OTYETIMBO BUIHBI
KpYIHbIe (MaHeTapHble) OJOKU auTochepbl U 6uocdepsbl, MpPOSBIs-
I0TCSL TPaHUIIbl IPUPOIHBIX 30H U AaXe MAKpO3JIEMEHTHl COLUATIbHO-
3KOHOMUYECKOUH MH(PPACTPYKTYpHI.

JducTaHIIMOHHAS TeHepaIM3alus — MeXaHUYEeCKUIl IpoLecc, XoTs
B OINpEAENeHHO! CTENeHM €ro MQXHO KOHTPOJMPOBaTb, HalpUMED,
MEHSISI TEXHUYECKUE NTapaMeTpbl ChEMKH, MOAOHpAsT T€ WIX UHbIE IU-
ana3oHbl, YyBCTBUTEJIbHbIE MAaTEPUAJIBI U ChEMOYHYIO armnaparypy.

AnHamuueckas reHepanM3aums — mexaHudeckoe (aHMmauMoHHoe)
0606uweHne M306parkeHms, NO3BONAIOLLEE NPOCNEXMBATbL FNaBHble,
Haubonee yCToHuMBbIE BO BPEMEHH 3aKOHOMEPHOCTH, TUIM4HbIE AON-
rOBPEMEHHBIE TEHAEHLMM PA3BUTHA SBMIEHUIM 33 CHET M3MEHEHMSA CKO-
POCTH BEMOHCTPaLMM (DHMIBMOB M aHUMaUMH.

IMpuHLMI AMHAMUYECKON reHepau3alliy, oTpelesisieMblil CKOpO-
CTBIO CMEHBI KaJipOB, MPOCT, HO 3(¢eKT ero elre HeIOCTaATOYHO U3Y-
yeH. CyTh COCTOMT B TOM, YTO NP OBICTPOI 1EMOHCTPALIMU aHUMAaLUK
KOPOTKOTEpHOANYECKHE U3MEHEHHS OBICTPO MPOMENbKHYT Ha 3KpaHe
W 3pUTeJIb YBUIMT JIULIB JOJTOBPEMEHHbIE U3MEHEHMUSI, a TIPU MEJICH-
HOIt AEMOHCTpaLIMK, HA060POT, AMHAMUYECKHE IMPOLIECCH MOXHO pac-
CMOTpETBb BO BceX nmoapobHocTsax. Takum o6pa3oM, TMHAMUYECKas re-
HepaJu3alusa 100apsieT K KapTorpaduyecKoi U IMCTaHIIMOHHOM elue
OIMH aCIeKT — BPEMEHHOM’, OYEHb MOJIE3HbIN I U3yYEHUS] CTPYKTY-
pbl M1 AMHAMHUKM reorpaduyeckoro nmpocTpaHCTBA.

Hakonew, Kak ocobbin BuA, BbipenseTcs aBTOMaTH4YeCKas (Nnormko-
Maremartmyeckas), MnM «MallMHHas» reHepanM3aums, KoTopas npo-
fBASETCH B POPManM3oBaHHOM oT6OpE, Crna)knsaHuM M OUnbTPa-
UM M306paXmeHus B COOTBETCTBMM C 33AaHHBIMK POPMAanbHbIMK KPH-
TepHaMH.

CriaxuBaHue yIpoUIaeT O4YepTaHUS U3BWIMCTBIX KOHTYPOB, M30-
JIMHUI U pacwieHEHHBIX MIOBEPXHOCTEN. B 3aBUCHMOCTH OT MPUHATHIX
napaMeTpoB (CriaxuBaumx GyHKLMIA, 1Iara UK OKHA OCPETHEHUS)
MOXHO IMOJYYUTh JIMHUK M TOBEPXHOCTH pa3HOit rnaakoctd. s Tex
Xe LieJIell NPUMEHSIOT annpoKCUMHUpYoLue GYHKIUMHU, C MTOMOLIBIO
KOTOPBIX IMOJIy4atoT [TOBEPXHOCTH TPEHA, MO CYTH 3TO TO X€ CIJIaXM-
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BaHME. AHAJIOTMYHbI CMBICT UMEIOT U MpOUEAYpbl GUIbTPALIMH, KOT-
Ja UCXOAHOe U300paxeHue KakK Obl MPOIYCKAETCs Yepe3 CUTO C AYeii-
KaMU (OKHaMM) pa3HON KpYNMHOCTH, co3naBasi 3(pdeKT reHepaiusa-
uuu. ITpouecc aBToMaTHUECKOM reHepaau3alMyd XOpouIo MOAJAeTCs YIi-
PaBJIE€HMIO, HO B HEro TPyNHO BBOAUTb HedOpMajlbHble OLIEHKH,
COepXXAaTeJIbHbIE LIEHHOCTHBIE MapaMeTphl.

Htak, Bce reon3obpaxeHus: UMEIOT TY UM MHYIO [€HEPATU3ALHUIO,
XOTSl OHA MPOSIBJISIETCS B pa3HbIX BUAX U BapuaHTax. [1naHbl, KapThl U
NPOMU3BOAHBIE OT HUX reor3obpaxeHus Jioboro MaciuTaba rnoasepra-
I0TCS KapTorpacduyeckoil reHepaav3alvd, CHUMKU — JUCTaHLUOH-
HOW, aHMUMALlMM — OMHAMHUYECKOil, a KOMIbIOTEPHO 0O0paboTaHHBIE
WM NpeoOpa3oBaHHbIE T€OU300paXeHUsT — aBTOMaTUYECKON reHepa-
nu3anru. KoMOMHMpOBaHHbBIE TeOM300pakKeHHUsl, MPUMEpPbl KOTOPBIX
npuBeAeHbl B Taba. 17.5, coyetaloT B cebe pa3Hbie BUIbI T€eHepain3a-
unu. Ckaxem, ¢poTokapThl 061a0aloT ¥ KapTorpadpuyeckoi, U AUCTaH-
LUMOHHOW reHepaiu3aiueii, a npeobpa3oBaHHbIE KOCMUYECKHUE CHUM-
KW — aBTOMATHUYECKOM U IUCTAHLIMOHHOM.

Oco6bIM KOMOMHUPOBAaHHBIM BUIOM SIBJISIETCSI UHTEPAKTUBHAS TeHe-
panu3aius, coyeTarollas coaepXare/ibHble IPUHUHUITBI KapTorpagpuyec-
KOii reHepain3aury U opMabHbIe JOTMKO-MaTeMaTUYEeCKME MIPUEMBI.

Tabauya 17.5
I'enepanuzanus reon3o0paxennii

Buo Kapmoazpagu- Hucmanyu- Junamuyeckasn Asmomamu-
eeHepaausayuu yeckasn OHHAA yeckan
Kaprorpa- |Kaptel, nmia-
duyeckas Hbl
Jluctanum- | ®otokaprei, |A3PO- M KOC-

OHHas KocModoTo- | MUYECKHC
KapThl CHUMKH
JuHaMmu- Kaprorpapu- | Cepun MHO- | KUHOQWITbMBI
yeckast YecKue rOBpEMEHHbIX (W aHMMalMKn
bubMbI CHUMKOB
ABTOMaTH- | BupTyanbHbie Cunresnpo- |Kaprorpadu- |3nektponnsie
yeckasi KapThl BaHHbBIE U yeckue OUIb- |KapThl
npeobpa3o- Mbl U aHMMa-
BaHHbIE UM
CHUMKH
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Takum obpa3oM, reHepajiu3auus reou300pakeHUH B pasHbIX ee
NPOSIBJIEHUSX KAacaeTcsl reoMeTpUueckoi (opMbl 00BEKTOB, UX Kaye-
CTBEHHBIX U KOJIMYECTBEHHBIX OCOOEHHOCTEM, CIIEKTPAIbHBIX XapaKTe-
PUCTUK, IMHAMUUYeCKHUX acrekToB. [ToHMMaHue o0LIMX 3aKOHOMEPHOC-
TEX 3TOrO npouecca NpUOJMXKAET K pelleHUI0 NPobJieMbl ynpasaernus
2eHepaau3auuell reoM300paXXEHUN, YPE3BbIYAMHO AKTYAIbHOM C TOYKH
3PEHMS UX UCMOJIb30BaHUS B HAYYHbIX KCCIEI0BaHUSIX.

Paznuuus Mexmy BUaaMu reHepajiu3almy o4eBUIHbL. Ecnu BbLIenTh
[J1aBHBIA MOMEHT B KaXX1I0M U3 BUIOB, TO IJIs1 KapTorpad@uyeckoi reHe-
panu3auuu — 3T0 OTOOp, I AMCTAHLIMOHHON — 0000IUeHHue, A1 AU-
HaMUYECKOIl — cXaTue BO BpEMEHHU, U1 aBTOMaTHYeCKOil — CIJIaxXuBa-
Hue. HauGosbliiieit rubKOCThIO M YITPABIISIEMOCTBIO OTJIMYAETCSI TeHepaJTi-
3auus kaprorpaduyeckas, a HAUMEHbIUEH — OUCTaHLIMOHHAS.

Crenyet uMeTh B BUIy JBa OOLLMX CBONCTBA F€HEpATU3aLINU:

* reHepaIr3alus JoObIX reon300paxXeHU BEIET He TOJIbKO K CBEp-
TKE€ M NOTepe NAaHHBIX, HO U CHOCOOCTBYET MOSBICHUIO Kaye-
CTBEHHO HOBOI1 MH(pOPMALUU U 3aKOHOMEPHOCTEH;

¢ [10CJIeI0BATEILHOE MOBBILLIEHUE YPOBHS reHepain3aluu obecre-
YUBaET MpOsIBIeHHE Ha reou3o0paxkeHUSIX YepT Bce Oonee Kpyr-
HBIX TEOCUCTEM.

CnencTBueM 3TOro SIBJSIIOTCS BaXKHble 3aKOHOMepHOCTH. M3yueHue
pa3sHOMaclLUTaOHbIX Teon300paKeHHt ONHOI M TOM Xe TEpPUTOPUU CTa-
HOBMTCSl CPEACTBOM KCCJIEAOBAHUSI TEOCUCTEM Pa3HOIO MOpsAKa, Bbl-
SIBJIEHUSI UX MPOCTpaHCTBEHHOM Hepapxuu. [1o Mepe ycuneHus reHepa-
JIM3aUUM HAa reou300paXkeHUsIX BCE OTUETIMBEE MIPOSIBIISIOTCA BELyLUUE
3aKOHOMEPHOCTH IMPOCTPAHCTBEHHOTO U BPEMEHHOrO pacripelesieHus
SIBJIEHUI, OOHapY>XUBAIOTCS IJIaBHble, HauboJiee CUTbHBIE U YCTOMUM-
Bble BO BPEMEHHU CBA3U U CBoicTBa. ['eHepanu3auusi Mo caMoi cyTu
CBOEH CrOCOOCTBYET CHATUIO MENKMX (IyKTyallMi, OCBOOOXIAEHHUIO
M300paKeHUs OT CIy4yaiHbIX MOrpelIHOCTEd U Ae(eKTOB, BCAENCTBUE
Yero IJIaBHblE CBOMCTBA MpPEACTAlOT KaK Obl B OUUILIEHHOM BUIE.

17.5. TeONKOHOMeETpHA

CoBpeMeHHblE KccaeaoBaTe/Id B 00J1aCTH HayK O 3eMJjie U CMeX-
HBIX C HUMH COLIMAJIbHO-3KOHOMMYECKUX HAayK OCHOBHYIO 4acTb Bpe-
MEHU MPOBOAAT HE B I10JI€, a B KAMEPalbHbIX YCJIOBUSIX 33 MEPCOHANb-
HBIM KOMIbIOTEPOM, aHAIU3UPYS a3p0- U KOCMUYECKHE CHUMKH, Kap-
Tbl, MpO®UIN, pa3pesbl, Apyrue rpaduyeckre 1OKyMEHTbl U U3BJIEKas
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M3 HUX HYXHYI0 HHDopMauuio. OTCrona CTAHOBUTCSI MOHSITHA aKTyalb-
HOCTb Pa3BMTUST METOOB U CPEACTB U3MEPEHHUSI 110 FeOU300PaKEHUSIM.

B kaprorpaduu, AMCTAHUMOHHOM 30HAUPOBAHUHU, HOTOrpaMMeET-
pUu U B rosorpaguu CylIeCTBYET KOMIUIEKC METPUYECKUX JMCLIMIT-
NWH, 0becreynBalolMX BbIMIOJHEHE U3MEpEHUIt. B reonkoHuUKe ro-
CTeNEeHHO (POPMUDPYETCS 260UKOHOMEMPUA — CUCIMEMA OUCUUNAUH, U3Y-
Haruwux meopuro, Memoost u CPeocmea UIMePeHuli no 2eou300paxceHusm.
B Hee BXOAAT OUCUMITIMHBI, UMEIOLLME AIUTEIbHYIO, AaXe MHOTOBE-
KOBYIO, MCTOPUIO ¥ XOPOLLO Pa3BUTLIM arrapaT U3MEpPeHUd, METOIM -
KU, chopMUpOBaBIIMECS CPaBHUTEJBLHO HENABHO, a TaKXe Te, 4TO
HaxOASTCS B CTAIUM 3apOXIEHMUS.

B cooTBeTCTBUM C METPUKOIl caMUX TeOM300paXeHUN BhIAC/SIOT
TpY BETBM METPUYECKUX TUCHUILIUH (puc. 17.3):

* 2eonaanumempus — V3MEPEHUS I10 MIJIOCKUM 2-MEPHbBIM reon300-
PaXeHUsIM;

* 2eocmepeomempus — V3MepeHUSs IO 0ObEMHBIM 3-MEPHBIM T€O0-
U300paXkeHUsIM;

* 2e0XpoHOMempus, VIV OUHAMUYECKAS 2e0UKOHOMEMpPUA — V3Me-
pEHUS MO AMHAMUYECKUM 3- U 4-MEPHBIM reor300paKeHUsIM.

TeonnaHuMeTpuss — Hauboee pa3BUTask BETBb TEOUKOHOMETPUU —
BKJTIOYaeT KapTOMETpHIo, HoTorpaMMeTpuio, MOppoMeTpuIo (KOTopast
B LUIMPOKOM MOHUMAHUU OXBaTbiBaeT U3MepeHUs: GopM OOBLEKTOB I10
KapTaM M CHMMKaM), a Takxe (HOTOMETPUIO U KOJOPUMETPUIO, 3aHM-
MarolllMecss COOTBETCTBEHHO M3MEPEHUSIMU ONTUYECKOTO W3Ny4YeHUS
06BEKTOB M WX LIBETOBBIMU XapaKTepUCTUKAMM.

Bropasi BeTBb — reoCTepeoOMeTpHsi — BKJIIOYAET T€ X€ U3MEPUTEIID-
Hble IMCLUMIUIUHBI, HO B MPUJIOXEHUU K 0OBEMHBIM [eOU300paxKeHH -
sIM: cTepeoMoaensM, aHarnudam, OGJOK-aUarpaMmaM, MeETaXpOHHBIM
avarpamMmam U rojiorpaMMmam. Xopoliluo pa3BUThI CTepeodOoTorpaMMeT-
pusi U cTepeodOTOMETPHUS, T.€. U3MEPEHUSI TEOMETPUYECKMX XapaKTe-
PUCTMK M MapaMeTpoB M3JiydeHHs] OOBEKTOB IO cTepeornapam (GoTo-
CHMMKOB Ha OCHOBE CTEPeOCKONMYeckoro acddekra. 3HAUYUTENBHO pa3-
BUTA U TOJIOTPAMMETPUS — U3MEpPEHMS IO TojorpaMmaM, HO B
reOMKOHMKE OHA MOKa OCTaeTCsl Ha YPOBHe 3KCIrepuMeHTOB. [losBne-
HUe cTepeokapTorpadryeckKux U BUPTYalbHBIX FeOU300paXeHMii mo-
CTeNeHHO BelleT K Pa3BUTHUIO COOTBETCTBYIOLLIUX METPUYECKUX AUCLIMII-
JIMH — CTEPEeOKapTOMETPUM U CTepeoMOphOMETPUM.

B reoxpoHOMeTpHIO, TPETbIO BETBb FEOMKOHOMETPUM, BXOAAT QM-
HaMuyecKasi KApTOMETPUS U IMHAMMUYecKas GOTOrpaMMETpHs, T.€. U3-
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Puc. 17.3. CuctemMa reoMKOHOMETPHH.
n)’HKTMPOM MOKAa3aHbl TOJIBKO 3apaXiaalolnecsa HanpaBl€HUSA FCOMKOHOMETPHUU.

MepeHHs MPOCTPAHCTBEHHBIX U BPEMEHHBIX MapaMeTPOB MO AWHAMMU-
YeCKHUM KapTaM, pa3HOBPEMEHHBIM CHUMKaM, KapTorpaduyeckuM aHu-
MaLMAM W APpYTHM IMHAMHUYeCKUM reou3obpaxeHusM. C paciimpeHueM
cdepbl MPaKTUYECKOrO MCIMOJIB30BaHUS AMHAMUYECKHUX reorn3obpaxe-
HUI TONYYaloT pa3sBUTHE U TaKMe AUCLMIUIMHBI, KaK JMHAMUYecKas
MopdoMeTpus, NMHaMUYecKas POTOMETpHsI, KHHOKOJIOPUMETPHS.

PaccmoTpeHHas knaccudbUKalusi CUCTEMAaTU3UPYET U YNOPSA0YH -
BA€T M3BECTHbIE AUCLUIUIMHBI FEOMKOHOMETPUM M OMHOBPEMEHHO Bbi-
TIOJIHSIET NPOrpaMMUPYIOLLYIO (GYHKIIMIO, [TI0Ka3biBass BO3MOXHbIE TOU-
KM POCTa HOBBIX METPUYECKUX AUCLIMILUINH.
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ABTOMAT YepTEXHbIIt 266
ABTOMaTHyeckasi kaprorpagpuyeckas
cucrema (AKC) 264
ABTOp Kapthl 197
ABTOPCTBO B KapTorpaduu 197
AHarnud, aHarnuduyeckas xapra 18
AHanu3 1 oueHka Kapt 185
AHanu3 Kaprorpadryeckux oopa3oB
239
AHanu3 otaenbHOM KapThl 239
AHanu3s cepumn Kapt 239
AnuMauus kaptorpaduyeckas 20,
272
AHoManus npoctpaHcTBeHHas 240
Annpokcumaums 228
Apean 87
abcomoTHbIi 87
KOJIMYECTBEHHBIN 91
OTHOCHUTENBbHbI 87
ACTPOHOMO-Teofe3nYeCcK1e JaHHbIE
176
Atnac 17, 160
«aHATUTHYECKUit» 276
B KOMITbIOTEpHOI1 ceTn 281
BOEHHO-HUCTOpHUYECKHit 169
BOEHHbI 169
BbIOEPHBIi 276
reorpauyeckuit 160
ruepuaHblil 282
['MC-arnac 276
JIOPOXHbIN 169
WHTEPaKTUBHBIN 276
nucropuveckuii 166
KapMaHHBbIA 169
KHHXHoro ¢opmara 169
KOMILIEKCHBI 166
mMaibiit 169
MMHMATIOpHBbIA 169
MOJe/b reocucTeMsl 172
HacTojibHOro dopmara 169
Hay4HO-CMNpaBoYHbli 167

HaUMOHaNbHBIA 170
obuereorpadpuyeckunit 165
oTpacieBoii 166
MonyasipHbIi 168
COLIHAJIbHO-3KOHOMHYECKHi 165
CMpaBoOYHbIt 166
TypucTckuit 169
y3KooTpacjeBoii 166
y4e6HbI 168
LIKOJIbHO-KpaeBeqyeckuit 168
3Kosioro-reorpaduueckuit 166
3JIEKTPOHHBIIt 276
A3pOKOCMHUYECKHE METOAbI CO3/1a-
Hua Kapt 198
A3pOKOCMHNYECKMH MOHUTOpPUHT 200

Basa gaHHbIx 265 L&
pacnpeaeneHHas 265

Ba3za 3Hauwmii 266

BaHk maHHbIX 265 L.

Bnok-nuarpamma 18, 111, 216
MeTaxpoHHas 218

Be6 280
BekTop nBuxeHus 88
Bec Toukm 85
Bun atiaca 160
Bua reHepanusaumu 133
reoMeTpuyeckas ctopoHa 136
060611eHHEe Ka4eCTBEHHbIX
XapakTepucTuk 133
0606111eHHEe KONTMYECTBEHHbIX
xapakrepucTuk 133
06061IeHre oyepTaHuii 136
oObeaMHEHHE KOHTYpoB 137
ot6op 06bekTOB 136
nepexol OT MPOCThIX MOHATHI K
CNOXHBIM 135
CMELLIEHHE INEMEHTOB U300paxe-
Hus 137
yTpupoBaHue 00bekTOB 137
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Bun reonsobpaxeHus 290
Bunsl xaprorpadupoBanus 26

no Maciutaby 26

no merony 26

1o o6beKTy 26

o OnepaTHBHOCTH 26

Mo CTEeMeHW aBTOMAaTH3auuu 26

Mo ypoBHIO 060611eHMsT 26
BusyanbHbiit aHanu3 Kapt 211
BHyTpeHHee enMHcTBO atiaca 173
«BceMupHast nayruHa» 280
BcnoMorartenbHast ropu3oHTans 104
BcromoratenbHoe OcHalleHWe

KapThi 8
BriGop mpoekimit 56

U KapT MaTepUKOB 58

IJIs1 KapT mupa 56

ISl KapT Mopeit 1 okeaHoB 61

IU1sl KapT OTOENbHBIX CTpaH 58

IUIS KapT nosyiuapuit 58

g kapTt Poccum 58

[Uig Tonorpaduyeckmx Kapr 61

IJisi MOPCKHX KapT 61

U1l HABUTaLIMOHHBIX KapT 61
Buibopka no kapre 232
BeicoTa ceueHus penbeda 103
BoicoTHast otMeTka 112
BoiuneHenue 245

Ienepanusauus 128, 314
aBroMaTHyeckas 316
reorpadpuyeckye npuHuMnsl 140
reousobpaxenus 317
AuHaMHyecKas 316
IUCTaHUMOHHas 315
Kaprorpagpuyeckasa 128, 315
JIOTMKO-MaTeMaTHyecKasa 316
MalluuHHas 316
MYJbTHYpOBHeBas 275
00BEKTOB, TOKaJM30BaHHBIX Ha
rowansx 142

06BEKTOB, NOKATN30BAHHBIX B
MyHKTax 142

00BEKTOB pa3HoOit JIOKaIN3aUuu
142

0OBEKTOB PACCESIHHONO PacrnpocT-
paHeHus 144

00BEKTOB CIUIOLIHOTO PacnpocT-
paHeHus 143

ynpasieHue 318

T'eorpaduyeckas MHGOPMalLIMOHHas

cucrema 259

HauMOHasIbHas aTtnacHas 282
CTpyKTYypa 264
TEppUTOpHUaIbHbIE YPOBHHU 260

Teoun 37
I'eonkonometpus 318

IvuHaMmuyeckas 319

T'eonsobpaxenue 289

aHanuMTHyeckKoe 293
BpeMeHHoi1 auanasoH 312, 314
reHepanu3auus 317
auHaMuyeckoe 290
KOMOMHHpoBaHHoe 290
KOMILIEKCHOoe 293

obbeMHoe 290

omnpeaeneHue 289

maockoe 290

CHHTeTHYecKoe 293

T'eonkonmka 305
T'eonndopmaruka 33, 259 -

B3auMoaeiCcTBUE ¢ Kaprorpadueit
268

HayyHas JucUMInia 267

MPOU3BOACTBO 267

TexHosorus 267

T'eomaruka 33

T'eomeTprueckas TouHocThb 138
l'eonnanumerpus 319
l'eocTepeomerpus 319
[eotenekommyHukauus 287
F'eoxpoHomertpus 319
I'naopoMeTeoponornyeckue Habo-

neuus 183

I'unepreonsodpaxeHus 291
TUC — cm. ceoepagpuueckue unghop-

MayUoHHble cucmembl

[nobanbHas NMO3MLUMOHHUDpYIOLaA

cucteMa 176
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Tl'opu3zonTans 101
ocBelleHHas 110
I'paduueckre nepemenHble 76
nnHamunyeckue 77, 95
I'padnueckuit obpas 269
I'padmyeckuit npueM aHaIM3a KapT
212
I'nobyc 17

JlaHHbpe AMCTaHUMOHHOTO 30HAMPO-
BaHMs 178

HexypctBo no Kapre 188

Heranuzauus 245

Iedunuposanue usera 96

Juarpamma nokanusoBaHHas 84

Juanoroselii pexum 265

Hu3aitH kaprorpadpuueckuii 24, 194

Huckperusauus 246

Hucruien 266

HucraHuMoOHHOE 30HANpoBaHue 179

JononHuTenbHbIE JaHHbIE 8

3ananue Ha Kapty 193
3aKOHOMEPHOCTH ITPOCTPAHCTBEH-
Hble 240
3anoxenue uzonuuuit 80
3Hak aBrXKeHus 88
3HaK JMHAMHUYECKHH 95
3HaK JUHEHHBIR 79
3Havok 77
abcTpakTHbIN 78
OyKBEeHHbIt 78
reoMeTpuyeckuii 78
HarsgHbIN 78

H3nanne xapt 25, 200
H3MepeHus no kapram 221
UTMH 221
M3BWIHCTOCTH JIMHUI 224
ob6bpemoB 223
MJIOTHOCTH 00BEKTOB 225
rrowagei 222
CpeaHHMX YKJIOHOB 226
dopmbl 06bEKTOB 224
Hzorunnca 100
H3okona 46

®

HN3onunuua 79
HMkonuka 305
HNHcTpyMeHTaNbHBIR aHAIU3
Kapt 211
VIHTepakTHBHasi KOMIIO3ULUSI KapT
283
WHTepakTUBHBINA pexuM 265
HHTtepBan npocTpaHCcTBa-BpeMeHMU
xapakrtepHbiit 313
WnrepBan ceyenuns 80
Unrepner 278
Hnurepuer-atiac 20, 276
Hnurepuer-T'AC 285
U HTepHeT-ucnonb3oBaHKe Kapt 284
HurepHer-kapra 20
HHrepHeT-KapTorpagupoBaHue 283,
284 :
Hntpaner 280
HMHbopmaTnka kaprorpaduyec-
Kas 25
HckaxeHus B kapTorpaduyeckux
IpoeKkuusx 45
JUTUH 45
TUiowageit 45
yriioB 45
¢opwm 45
Hcnonb3oBanue Kapt 25, 203
ucropus 203
MeTonbl 203
npueMbl aHanu3a 211
YpOBHM aBTOMaTH3auuu 211
HccnepoBanue no kapram 238
H3y4eHUe B3auMocBsiei 248
H3ydeHue AMHaMuku 251
HU3y4YyeHUe CTPYKTYphI 239
npubnxeHHble 258
cpeaHei ToyHOCTH 258
TOYHbIE 258
Hctopus kaprorpadpuu 24
Hcropnyeckuit mpouecc B KapTo-
rpapum 26
pa3BUTHE MHCTpYMeHTapus 27
pa3BUTHE METOIOB M TEXHOJIOTHIA 28
pa3BUTHE METOLOB MCIONb30Ba-
HHS KapT 29
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24

HcTOUHMKM ans co3MaHuUs KapT U
arnacoB 175
kaprorpaduyeckue 177
yKa3aHMsl MO UCMoJb3oBaHUIO 194

HUctoyHuku ownbok 257
reorpacuyeckue 257
kaptorpadunyeckue 257
KOMMYHMKaTHUBHbIE 257
KOHLIeNTyaNbHble 257
TexHUYeckue 258

HcrouHukoBeaeHmne kaprorpabu-
yeckoe 25

Kapra 5
aHarnuguyeckas 18
aHAJIMTUKO-CUHTeTHYecKas 150
aHanuTuyeckas 145
aHuMMalMoHHas 20
apeajioB U3MEHEHUsl ABNEHU 253
6a3oBas 263
BEPOSITHOro MporHo3a 156
BECbMa BEPOSITHOrO MporHosa 156
B3auMocBsded 151, 251
BUpTYyasibHas 20
nexypHasi 188
OMHaMUKH 151
IUIsl CIIOPTUBHOIO OPHEHTHUPOBa-

HUA 158

Hn3okoppesaT 251
MHBEHTapu3aLUoOHHas 152
WHAMKaUMOHHas 154
Kanmacrtposast 178
KOMILeKcHas 146
KpynHomacuutabHas 11
KY1bTYPHO-IIPOCBETHTENIbHAS 157
MenkoMacuutabHas 11
MHOTOLIEJIEBOrO Ha3HayeHus 156
Ha MUKpoduiue 19
HayyHO-crnpaBoyHas 156
o6uereorpadpuueckas 12, 177
00LIECTBEHHbIX IBNEHMI 14
onepatuBHas 200
orpeaesieHue 5
oTpaciieBas 146
oleHoyHas 152

npeaBapyTesbHOro nporHosa 155

nporHo3Has 154

pPaiOHMPOBAHMSA MO CTENEHU

B3aIMHOI0 COOTBETCTBUSA 251

penbedHas 17

cUHTeTHYecKas 146

crneuuaibHas 16

cpeaHeMaciutabHas 11

TeMmatuyeckas 12, 177

TEPMMH 5

TpaHcrnapaHT 19

TypucTcKas 158

TYpUCTCKO-KpaeBeayeckas 158

yuyebHas 158

uucdposas 19, 114

yactHas 146

3KpaHHag 20

3JIeKTpoHHas 20

3HTPOMUK KOHTYpOB 251
KaptuHHoe n3o6paxeHue penbeda 98
Kaprooubauorpagpus 25
KaproBenenue 24
Kaprorpamma 90

B3auMoOCBs3eit 251

yTOYHeHHast 91
Kaprorpaduposanue reoutdpopma-

uMoHHoe 269

B UHTepHeTe 283

BUpTYasibHOE 274

onepatusBHoe 271

nporpaMMHo-ynpasnasemoe 270

ceTeil TeIEKOMMYHUKaUMH 285
Kaptorpadwusa 21

reorpadpunueckas 29

onpeneneHue 21

CTpyKTypa 23
Kaprorpaduyeckuit metTon uccieno-

BaHHug 25, 208
Kaprorpadpuyeckoe uzobpaxeHue 6
Kaptorpado-aspokocMuyeckui

MOHHUTOPUHT 200
Kaproanarpamma 89
Kapromerpuueckue nokasarenu 219
Kapromerpus 219

BEPOATHOCTHas 221
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Kaprb! ans Bbicuiei wkonsl 159
KapTtbl pasHoBpeMmenitbie 251
Karanor reorpaduuyecknx HazBaHM i
121
KauectBeHHbI# oH 82
UBETOBOM 82
LUTPUXOBO# 82
Knaccudukaups reousobpaxenmii 291
Knaccudukauus kapt 10
obiwereorpauyeckux 12
no maciwrabam 11
N0 NPOCTPaHCTBEHHOMY oxBaTty 11
MO coaepxaHuio 12
npuHuunsl 10
TEMaTUYeCcKux 12
TpeboBaHus 10
Knaccudukauus koHdurypauuii 302
Knaccudukauus npoekuuit 47
MO BUAY HOPMaJIbHOM ceTKH 47
MO XapaKTepy UCKaXeHui 47
KonnyecrBeHHb1N GOH 82
KoM6uHalms 3HakoB MpocTpaH-
CTBeHHas 298
KommnnekcHsie npodunu 213
KommnoHoBka 8, 68
riaBalowas 70
KomnbioTepHblit aHanu3 kapt 212
KoMnbioTHHr ceTeBoit 279
KoHTuHyanusauus 245
KoHuenuun teopeTnyeckue (B Kap-
Torpadum) 22
reouHdopmMalmoHHas 23
KapTonorus 22
KOMMYHUKaTHBHas 22
MeTakapTorpacus 23
MOJIe/IbHO-TO3HaBaTeNbHast 22
no3HaBaTe/nbHas 22
s13bIKOBast  (KapTosi3bIKoBast) 22
Konusa anekTpoHHoit KapTbl 20
Koaddpuument koppensunu 233
napHoi 233
paHroBoit 235

Jlerenna 6
TabnuyHas 8
JIMHUSA HYAEBBIX UCKAXEHMI 46

®

Maker aBTopckuii 197
Maciura6 kaptoi 40
OpUTAaHCKHUX KapT 42
BpeMeHHo# 273, 312
rnaBHbif 40
rpadpuyeckuii 42
MMEHOBaHHbII 43
KapT nnaHer 308
JIMHEHbIN 42
HeMeTpuueckui 41
npocrpaHcTBa 307
.CTapbIX PYCCKMX KapT 42
qacTHbIit 40
YUCJIEHHBIN 42
Maremarunyeckast Kaprorpadus 24
Marematuko-Kaprorpadpuyeckoe
MoaenupoBaHue 228
MuraHue 3Haka 96
Mogens B3aMMOAENHCTBHS KapTorpa-
bum
n reouHbopMaTUKH 269
JOMMHHUPOBaHWs reouHbopMaTH-
Ku 269
JNOMMHUPOBaHMs KapTorpaduu 269
NvHeitHas 269
TPOIHOro B3auMoneicTaus 269
Mouaenb BupTyanbHas 274
Mopdomerpus 219
TeMaTuyeckas 226

Hagurarop 280
HarnsiaHocTs 3HakoB 188
HanexHocTb KapTorpaguyeckoro
merona 257
Haanucu Ha kapte 115
Buasl 115, 124
nosicHutenbHbie 116
pa3MmeleHue 125
TEPMHUHbI 116
TOMOHUMBI1 16
Hasnayenue kaptbl 193
Harypusie HabnoneHus 182
Homenknarypa kaptbl 67
Hopma ot6opa 136
HopManusauus reorpapuyeckmx
HauMeHoBaHuit 120
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O0630pHOCTL CHEMOK 198

O6HoBaeHue Kapt 199

O6pa3 rpacduueckuit 297
kaprorpaduyeckuit 297

OBepneit 262
rpaduueckuit 248

OnHOMOMEHTHOCTb CbeMOK 198

Oneparopsl npeoGpasoBanus 246
rpadpuucckue 246
HenepekpbiBalowmecs 247
nepekpoiBatolMecs 247
ckonb3siue 247

OnucaHus 1o kaptam 212

Opurunan kaptsl 197
aBToOpckuit 197
uanatenbckuii 200
Haanuceit 201
noayroHoBoii 201
COCTaBUTENbCKHUI 197
¢oHoBbIX OKpacok 201
wiTpuxoBoii 201

OptodoTtokapra 19

OcHoBa MaTteMaTuyeckas 8, 37

OtmbiBKa penbseda 108
aHanuTHyeckas 109

Odopmnenue kapt 24

OueHka atnacoB 189

OueHka ucrouyHukoB 194

OucHKa kaptol 186
rapMOHUYHOCTH 189
reoMcTpHyecKoit ToyHocTy 188
KayectBa odopmneHus 188
KauyecTBa usnaHus 188
MaTeMaTUyYCcCcKOit OCHOBLI 186
HayyHo# nocToBepHOCTH 186
nonHots 187

IlepcnekTuBHBIA PUCYHOK penbeda 98
[Teyaranue kaprbi 201
[MeyaTatolee ycTpoiucTBo 266
[TeyatHas dopma 201
ITeyaTsb kapThi 202

BbicoKas 202

rny6okas 202

nnockas 202

[Mukrorpammbl 78

IMnactuka cBeroreHeBas 107

IMoncucrema T'MC 261
BBOAa MHQopMmauuu 264
BbIBOZA (BblLOA4M) MHGpOpMaLUHU

266

M3laHMsA Kapt 266
06paboTkn u3obpaxeHuni 266
00paboTkn nHdopmMaLuu 265

ITone MacuiTaboB reon3obpaxeHuit
311

IMonock! ABuxeHUs 89

ITonyropusoHTanb 104

IIparmatuka Kaptorpadmuueckas 24,
71

ITpeobpa3oBaHus KapTorpadpuuecko-
ro usobpaxenus 244
IpeBOBUIHbIE 248
napauienbHole 247
nocjenoBare/bHbie 247

[Mpuembl aHanu3a kapt 211
rpacduycckue 212
rpacdoaHanuTMyeckue 219
KapToMeTpuueckue 219
MaTeMaTMKO-KapTorpadH1yeckoro
MoenupoBaHus 228 .
MaTEeMaTHYCCKOM CTaTUCTHKHU 231
MopdomeTpuueckmne 225
Teopru MHbopMmauunm 236

IMpunrep 266

IIpoba nevarHas 202
KpacoyHas 202
witpuxosas 202

ITporHo3 kaprorpaduyeckuit 255
BO BpeMeHHu 154, 256
B npocTpaHcTBe 154, 256
MPOCTPAHCTBEHHO-BPEMEHHOIA

256

[TpoekTHpOBaHHME U COCTaBIEHHE
Kapt 24, 191

IMpoekums xaprorpadpnucckas 43
asuMmyTainbHas 49
BHELLUHSAS a3uMyTalbHas 52
THOMOHMYecKas 52
KOHHYeckas 49



330

Yxazamens mepmMuHoe

Kocasi a3uMyTalibHass 52
Kocasi KoHHnYeckas 49
Kocas uMauHIpHyeckas 49
MHororpaHHas 54
MHoOrormnosiocHas 55
HOpMaJibHasi a3uMyTajibHas 49
HOpMaJibHasi KoHuyeckas 49
HOpMaJibHas LMJIMHApUYecKas 49
oprorpaduyeckas 52
MONMKOHMYeCKas 54
nojsipHasi a3uMyTanbHas 49
rnomnepeyHass KOHMYeckas 49
rnomnepeyHasl ULMAUHApUYEcKas 49
ronepeyHasi asuMyTanbHas 52
npou3sBosbHas 47
rnceBnoasuMyTanbHas 54
NCceBIOKOHMYECKas 53
NceBAOUWIMHApPHUYecKas 53
paBHOBenuKkas 47
pPaBHOMNPOMEXYTOYHas1 47
PaBHOMPOMEXYTOYHAs 1O MEpH-
nuaHaM 47
PaBHOMPOMEXYTOYHast MO Mapa-
nensm 47
paBHOYTOJbHas 47
crepeorpadunyeckas 52
yCJIOBHas 53
UWIMHIpUYecKas 49
3KBaTOpHMasibHasl a3MMyTajibHast 52
INepenaya MHOA3LIYHBIX Ha3BaHMit 118
MecTHas obuumanbHas dopma 118
TpanuuroHHas dopma 119
TpaHcnutepauusa 119
nepeBogHas ¢opma 120
¢donetnueckas dopma 118
[ToBepxHOCTb OCTaTOYHAs 243
ITosepxHoCTh hoHOBas 243
IIpeobpa3zoBaHusi kKaprorpaduyecko-
ro n3obpaxeHus 244
IMporpamma Kapthi 193
IMpoexTupoBanune kaptol 191, 194
XymoxecTBeHHoe 194
[MpousBonHas Kapra 244
IMpocTpaHcTBO reonHGOpPMaLMOH-
Hoe 279

®

ITceBnonsonuuus 81
[Ty6nukauusi KapT ¥ aTj1acoB B
HMurepuere 281

Pasrpagka kaptbl 64, 66
Pasnuumumocts 3HakoB 188
Pa3snoxenue kaprorpadpuueckoro
n306paxeHns] Ha COCTaBSIIO-
ue 243
Pa3paboTtka comepxaHusi KapThl 193
Pacunenenue penbeda 225
BEpTUKaNIbHOE 226
ropu3oHTaNbHOE 225
Pamka kapth 64, 68
BHYTpEHHsIsT 68
BHeELIHsAS 68
rpagycHas 68
MUHYTHas 68
Pacno3HaBanue o6pa3os 299
rpagpmueckux 299
PacniosHaBaHue nmpoekumit 61
PeanbHOCTb BUpTYyanbHas 274
PenaktrpoBaHue kapthbl 197
Pedepenu-amuncoun 37, 38
Pewarouiee npasuio 301
Posa-gunarpamma 214

Coopusiit 11cT 68

CemaHTHKa Kaprorpaduueckas 24, 71

CemuoTHrka Kaptorpadpuyeckas 24, 71

CeTKa KOOpAMHaTHas 62
reorpacguyeckas 62
Kaprorpaduueckas 62
KuiomeTposas 63
[PSIMOYTOJILHBIX KOOPAMHAT 63
ceTKa-ykasaTtenbHuua 63, 127

CaoiicTBa KapThbl 8
MaTeMaTHUYECKUI 3aKOH MOCTpoe-

Hus 8

3HaKOBOCTb 9
reHepajm30BaHHOCTh 9
CHCTEMHOCTD 9

Caa3b KapTorpaduu ¢ ApyruMu
Haykamu 30
aCTPOHOMO-TEOAC3INYECKUMHU 32
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reouHdopmaTtukoit 33, 269
JUCTAaHUMOHHBIM 30HANPOBAHUCM
32
Jlornko-punocopckumm 32
MaTreMaTHYEeCKUMM 32
HaykaMu o 3emie u niaHerax 30
COLIMAIbHO-3KOHOMHUUYECKUMHU 32
TeXHUKOM Y aBTOMAaTUKOil 32
Cas13b KapTorpadMu ¢ UICKycCTBOM 35
CuHTakTHKa Kaptorpaduyeckas 24,
71
Cucrema reousobpaxeHuit 295
Cucrema reoukoHoMeTpuu 320
Cucrema «co3gaHue — MCHOJIb30Ba-
Hue KapT» 209
CucreMa CIyTHUKOBOTO MO3MIIMO-
HupoBaHus 176
Cucrema ynpabieHus 6a3zamMu
JaHHBIX 265
Cucrema yC/lOBHBIX 3HaKoB 77
Cucrema Kapt 158
Ckanep 264
Cuumku 180
ruaposiokayuoHHsie 181
panMonokauMoHHble 181
CHUHTE3MpOBaHHbIe 182
ckaHepHble 180
TeneBM3MOHHbIE 180
¢dortorpaduyeckue 180
CornacoBaHue 3JIEMEHTOB COAEpXa-
Hus 196
ConepxatenbHoe cooTBeTcTBHE 138
CocraBneHue kapT 195
onepatuBHbix 200
TeMaTHU4YecKuX 199
Tonorpaguyeckux 198
yka3aHus 194
CocraBnenue yiereHan 195
CootBeTcTBHE KapTorpadmueckmux
n3obpaxeHuit 249
Cnoco6 pa3uMmeTpuyeckuii 91
Cnocob kaprorpaduyeckoro n3ob-
paxeHus 71, 194
penbeda 97
dbusuorpadpuueckunit 99

Crnioco6 orMmbisku 108
npu 6okoBoM ocBelueHun 108
npyu KOMOMHMPOBAHHOM OCBelC-
Huu 108
MpHU OTBECHOM ocBelueHun 108
Cnoco6 Tanaka 110
Ctunuctrka Kaprorpagpuueckas 71
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