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NPEANCNOBHE

KapTbt 6Aaropapst CBOuM 0COOBIM UH(OPMAITUOHHBIM U TTO3HABATEAB-
HBIM CBOMCTBAM COIIPOBOSKAAIOT YEAOBEUECTBO U IOMOTAIOT €My CYIIeCT-
BOBATb M PA3BUBATHCA Ha IIPOTI)KEHNUM BCEM eTr0 UICTOPUU U BMECTe C ero
Pa3BUTHEM IIOCTOSTHHO COBEPIIEHCTBYIOTCS. OHU IIPOIIAN ITyTh 3BOAIOITUN
MTPOTSI>KEHHOCTBHIO O0Aee TpeX TBICTUYEAETUN OT TPUMHUTHUBHBIX «CXEeM»
PacCIIOAOKEeHUS TPEAMETOB MECTHOCTH IMTEPBOOBITHO-00IIECTBEHHOTO T1e-
propa 4epe3 AAUTEABHOE CTAaHOBAEHME U PaclBeT KAACCUYECKUX KapT
B 3IIOXY «OyMa’>KHBIX» HH(POPMAIIMOHHBIX TEXHOAOTHUM AO COBPEMEHHBIX
BBICOKOTEXHOAOTMYHBIX KapT, 00eCIIeUeHHBIX (P POBBIMI 1 KOMIILIOTEP-
HBIMU METOAAMHU CO3AAHUS U aHaAu3a. C UX IIOMOIIIBIO BCECTOPOHHE U TAY-
OOKO UCCAEAOBAHO U TPOAOAJKAETCS OCBOEHUE, UCTTOAB30BaHKE U OXpaHa
OAM>KHETO IPOCTPAHCTBA — reorparUueckor 0OOAOUKH, & TAK)KE U3yda-
IOTCS APyTH€e MAQHEeTHl M KOCMUYeCKHe OO bEeKThI.

BHeppenue B KapTorpauiecKyro IPaKTUKY HUMOPOBBIX TEXHOAOTMNA
BBIBEAO reorpaduueckyre KapThl Ha HOBBIN YPOBEHb IIOAB30BATEABCKIX
CBOMCTB, (DYHKIIMY, BO3MOKHOCTEHN U COOTBETCTBEHHO BOCTPEOOBAHHO-
CTH CO CTOPOHBL TOCYAAPCTBa U ob1iecTBa. Cetyac TPyAHO Ha3BaTh BUA,
AESITeABHOCTH, TAE He IIPUMEeHSIOTCS YAOOHBIe U 3 eKTUBHEIE reorpa-
duyeckue KapThl.

YyeOHOe T0COOUEe OPUEHTUPOBAHO Ha IIOATOTOBKY CIIEIJUAaAWCTOB
110 HAIIPABAEHUSIM «I'€OAE3USI U AUCTAaHIIMOHHOE 30HAMPOBAHUEY, «IIPU-
KAAAHASI TeOAE3HUsI», KTOPOACKOM KaAACTP» U «KapAaCTP HEABU>KUMOCTH Y,
KOTOPBIe HEITOCPEACTBEHHO CBSI3aHbI C TPOIlecCaMU COCTaBAEHUS KapT.
[TosTOMy Ba>kHO, YTOOBI C €Tr0 IMOMOIIBIO Y HUX CDOPMUPOBAAOCSH Iie-
AOCTHOE KOMIIA€KCHOE IIPEeACTaBAEHHE O reorpauiyeckux KapTax —
9BOAIOIINH, 9IAEMEHTaX, BUAAX, CTPYKType B (PYHKIIUH, @ TAK)Ke METOAAX,
CHCTeMaXx M TeXHOAOTUSAX UX CO3AaHMs, UCIIOAB30BaHUS U pacIpocTpa-
HeHus. C 3TOM IIeABIO B yueOHOM TOCOOMM AOTUUYECKU B3aMOYBSI3aHHbl,
B AOCTYIIHOM (DOPMe U3AOKEHBI ¥ UAAIOCTPUPOBAHEI HEOOXOAUMEIE U AO-
CTaTOUYHbIe 3HAHUS 0011Iel KapTorpaduu, reonH(OPMaTUKU U HUPPOBOM
KapTorpaduu, AOTIOAHEHHBIE METOAMYECKUMU IIPUAOSKEHUSIMU.



BBEAEHHE

Hudposoe kapTorpadupoBaHue BO3HUKAO Ha CThIKE KapTorpaduy,
yXOASIIed CBOUMU KOPHSIMU B TAYOOKYIO ADEBHOCTb, M MOAOAOM Ireo-
nH@opmaTuku. ['eonadopMaTrKa Kak HayKa O FeOMH(POPMaIMOHHBIX
cuctemax (I'MC), npuMeHseMBIX A paOOTHI € Teorpaduieckoi nHPOP-
Maluey, OCHOBHBIM HOCUTEAEM KOTOPOU IBASIIOTCS KapThl, UMEET B CBO-
X 3HAHUAX U pa3padoTKax KapTorpapuuecKyro KOMIIOHeHTY. [IpakTu-
yeCKHU Bce BUABI coBpeMeHHBIX ['VIC TaK MAU MHaYe CBSI3aHBI C KAPTaMHU,
KOTOpBIE MOTYT OBITh UICTOYHUKAMU reOAQHHBIX, CIIOCOOOM MX OpPraHu-
3a1uu U GOPMOU NIPEACTAaBACHMS, UHTEPAKTUBHBIM CPEACTBOM PEeAAK-
TUPOBAHUS U @aHAAM3A UX CTPYKTYP, KOHEYHBIM IPOAYKTOM; B CBOIO OUe-
peab cpeacTBa I'MIC oprueHTHPOBAHBL HA CO3paHUE M 0OPabOTKY KaprT.
TaxuM o06pa3oM, U HaydHble OCHOBHI IIU(POBOTO KapTOorpadupoOBaHuUs,
U 3HaHUS TA@BHOM COCTaBASIONIEN 3TUX OCHOB — reOnH(MOpMaTUKHU Oa-
3UPYIOTCS Ha EAUHOM (DyHAAMEHTe O0IIle3HAaUMMBIX TEOPETUYECKUX I10-
AOJKEHUM KAACCUYECKOU KapTorpadun.



PASAEN 1. HCTOPHYECKHE W TEOPETHYECKHE OCHOBbI
KAPTOTPAMHH

PasgeA BKAIOuQem B ce0si caegyroujue membnbl:

1.1. OnpepeneHue, KpaTKast MCTOPHUS Pa3BUTHA U 3aAa4U KapTorpaduu.

1.2. CTpykTypa KapTorpad@nueckoll HayKU U ee CBA3U C ADYTUMHU Hay-
KaMH.

1.3. OcHoBHEBIe HayuHble IIOHATUS KapTorpaduu.

[ 1.1. Onpepenenue, KpaTKas HCTOPHA PA3BMTHA H 3aAQY4H KapTOrpatiHK

KapTtorpadus npeacraBageT COOOM OTPacAb HAYYHOU U IIpaKTH4Ye-
CKOU AEATEABHOCTH, KOTOPAas 3aHUMAaeTCd U3y4YeHUeM, CO3AaHUEeM U UC-
IIOAB30BAHUEM PA3AMYHBIX BUAOB KapT U APYIOM KapTorpaduueckou
NIPOAYKIIMHU (IIA@HOB, @TAACOB, TAOOYCOB U T. A.).

KapTrorpadusa nogsurach CHauaAa KaK IpaKTU4ecKas AesITeABHOCTh
ele A0 MOSIBA€HUS NMCBMEHHOCTH, OOAee TPeX ThICAY AeT AO H. 3. Hayu-
HbIE 9AEMEHTHI CTaAU IPUMEeHAThCS B KapTorpaduu no3xe, B VIII — VII BB.
A0 H. 3. McTopus ee pa3BUTHs UMeeT YeTKO BhIpa>kKeHHbIe 3Tallbl, CBSI-
3aHHBIE C IePUOAAMU Pa3BUTHA HayKH, TeXHUKHU, 5SKOHOMHUKU U O0lle-
CTBEHHBIX OTHOIIEHUH [8].

JTan 3apo>KAeHUs MPAaKTUYeCKOM KapTorpaduu NPUXOAUTCI Ha
3T0XY IIePBOOBLITHOTO OOIIeCTBa U CBSI3BIBAETCS C IIPUCBOEHUEM U UC-
IIOAB30BAHUEM IE€PBOOBITHBIMU AIOABMU AAS CBOErO CYIIIeCTBOBAHUSA
00BEKTOB OKPY KaloIlero AaHAIIadTa. AAg TOTO YTOOBI 3HATH ¥ IOMHUTD
MeCTa PacOAOSKEHUSI CBOUX IPUPOAHBIX PECYPCOB, @ TaKyKe IIPEeAEAbl
IpUHapAesKallel O0LIHe TePPUTOPUM, HePBOOBITHBIE AIOAU IIO IIPO-
CTPAHCTBEHHOM @aHAAOT'MU CTPOUAN IPUMUTHUBHBIE KAPThI OKPYKaloIei
TEPPUTOPHUHU, Ha KOTOPBIe HAHOCUAYU IIPOMBICAOBEIE YTOABS, MAPIIPYTHI
MUTPALMU KUBOTHBIX, OPUEHTHUPHI TPAHUI] U APYTUE OOBEKTHL. DTU PU-
CYHKHU TEPPUTOPUM C HAHECEHHBIMU I'PAHUIIAMU ¥ OO BEKTAMHU [IPOMBICAA
MO>KHO CYHTATh 3a4aTKaMU KaAaCTpa IPHUPOAHBIX PECYPCOB B BUAE IIPO-
cTedmux KapT. O0lecTBeHHAast COOCTBEHHOCTH Ha IPUPOAHBIE PECYPCHI
U Ha TEPPUTOPHUIO AO NMOSIBAECHMSA FOCYAQPCTBA U IIPaBa sIBASIETCS KaTe-
ropuen TOAbKO 9KOHOMMYECKOU, TPEACTaBASIONIEeN COO0M 0011leCTBEHHbIE
OTHOIIEHUS II0 IOBOAY IPUCBOEHMS ¥ IPUMUTUBHOM IIPON3BOACTBEHHOMN
AESITeABHOCTU. TaKUM 00pa3oM, IPEANOCHIAKON 3apO>KAeHUS KapThl
U KaAACTpa sIBASIeTCS HeOOXOAUMOCTb UMETh M XPaHUTh UHMOPMAIIUIO
O IPUCBOEHHBIX B COOCTBEHHOCTh TEPPUTOPHUAX U PACIIOAOKEHHBIX Ha
HUX 00BEeKTaxX A@HAIIA(MTA, C TEM YTOOBI PETYAUPOBATE BHYTPU- U MEXK-
OOIIUHHBIE OTHOIIEHNS, YIIPOCTUTE TOMCK CBOUX IPOMBICAOBLIX YTOAUH,
NIAQHUPOBATH KOAMEKTUBHBIE PA0OTY M OXOTY, ODUEHTHUPOBATHCS B OKPY-
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>KaIoIeM IPOCTPAHCTBE, OCBANBaTh M (DUKCHUPOBATH HOBBIE TEDPUTOPUH
U pecypchl. [TOCKOABKY IIEpPBOOBITHBIN YEAOBEK, IIPEKAE YeM IIHCATh,
Hay4HUACS PUCOBATH Ha IleCKe, TAMHe, KaMHSIX, KOCTH, AepPeBe B3aNMHOe
pacroAOKeHNte TPeAMEeTOB, AAS HETO 3TO OBbIA eAUHCTBEHHBIN U, KaK I10-
TOM OKa3aA0Ch, HauOOAee YAQUHBIU CIIOCOO «AOKYMEHTAABHOM» peru-
CTpanuu 0OBEKTOB AQHAIIadPTA. AO IIOIBAECHUS 3TOTO CIOCO0A OH IIOAB-
30BaACS «HATYPHBIM» CIIOCOOOM 3aKpeNAeHUS OO BEKTOB «COOCTBEHHO-
CTH» HEIIOCPEACTBEHHO Ha MECTHOCTH, KOTOPBIM AOCTAACSI eMy OT KU-
BOTHBIX, METSAIIUX IPUCBOEHHbIE TEPPUTOPUU UAN OO BEKTHI 3allaXaMHy,
3ByKaMM UAU APYTUMU 3HaKaMU.
JTan CTaHOBAEHUS KapTOrpadpuueCKOU AeITEABHOCTU OTHOCUTCS
K IEPUOAY 2 THIC. A€T AO H. 3. — 100 AeT H. 3. BKAIOUUTEABHO, HAUMHAACh
CO BpeMeHU IOSIBAeHNS YaCTHOM COOCTBEHHOCTHU 1, KaK CAEACTBUS ITO-
ro, 00pa30BaHN FOCYAAPCTBA B KAUeCTBE NHCTPYMEHTa AAT COXPaHeHUs
COOCTBEHHOCTH U 00ecIiedeHUS BAACTH Hap HeuMyIIuMu. C IOgBAeHUEM
rOCyAQpCTBa U IIpaBa COOCTBEHHOCTE, IOMUMO 3KOHOMUYECKOH, IprodpeTa-
€T OCHOBHYIO CBOIO CYIIIHOCTb — IIpaBoOBYI0. C TeM IePHUOAOM CBSI3aHbI
yIleAeBIIINe A0 HAIlIUX AHe KapTOIIOAOOHBIE U300pa’keHUsI B BUAE TAU-
HSHBIX TaOAMYEK, IPUHAAAEIKAIIINX HApOAAM APEBHHUX CTpaH ABypeUbs
(BaBunronuu, Accupmuy, YpapTy), OOUTaBIINM B AOAMHAX pek Turpa
u EBdpara, a HECKOABKO ITO3Ke B BUAE YePTeKeW Ha Nanupyce, Ipu-
HapAesKaIluX APEBHUM eTrumnTsHaM. KapTomopoOHBIe M300paskeHud,
COeAMHSBIIINE IAAHOBbBIE ¥ TPO(PUABHBIE OUepTaHUS IPEAMETOB, UHOT-
Ad COIIPOBOJKA@EMBI€ TEKCTaMM, Ha KOTOPHIX TOKa3aHbl SA€MEeHTHI TO-
norpaduy, 3eMeAbHBIE Y4aCTKH, TOPOACKHUE IIOCTPOUKHY, PYAHUKU U APY-
rve 0OObeKThI YaCTHOM COOCTBEHHOCTH, HEOOXOAUMBI OLIAU IIPU CTPOU-
TEeABCTBE UPPUTAIIMOHHBIX COOPY’KeHUM, IIPU YCTAaHOBAEHUU I'PAHUI]
3eMeAbHBIX HAAEAOB, IIPU UCUUCAEHUU ITI03eMEeAbHBIX U ADYTUX HAAOTOB,
IIPU TOPOACKOM M TOPHOM CTPOUTEABCTBE U AT APYTHUX Ileael. KpoMe
1300pa’keHUsT HEOOABIINX YYaCTKOB TEPPUTOPHUHU, COAEPIKAIITUX Kapa-
CTPOBYIO UH(MOPMAIINIO, TPeAHA3HAUEHHYIO A PeTYAUPOBAHUS UMY -
1IIeCTBEHHBIX OTHOIIEHUUN U XO34UCTBEHHBIX IleAel, B TOT IepUOoA
MOABASIIOTCSL IIPUMUTHUBHBIE KapThl reorpapuyeckoro mpoCcTPaHCTBa,
BBIXOASIIETO 3@ PAMKHU YUCTO IIPAarMaTUYeCKUX (XO3IUCTBEHHBIX U UMY-
IIIeCTBEHHBIX) UHTEPeCcOoB. AOCTaTOYHO CKa3aTh, YTO HapaBHe C TAaHAMU
TOPOAOB, 30AOTBIX PYAHUKOB, YTOAUH U T. II. K TOMY IIEPUOAY OTHOCSTCS
BaBMAOHCKA4d KapTa MUpa Ha TAUHSHOUN TaOAMYKe U rpedecKkas KapTa
Mupa AHakcuMaHApa M3 Muaeta. KapTorpadguueckas AesiTEABHOCTH
HauMHAeT PacCIIupAaTh CBOU reorpaudyeckue, TeMaTuuyeckue U PyHK-
IIMOHAABHBIE TPAHUIIBL: C ee IIOMOIIBIO OTKPBIBAIOTCS HOBBIE 3€MAH,
HOBBIE C(pephl AeATEABHOCTH, HAKAIIAUBAIOTCS reorpadrudecKue U Apy-
rue cBepeHUd. [locTenneHHO QOPMUPYIOTCI IepPBble aTPUOYTHL KapTo-
rpaduyecKom HayKU — METOABI UICCAEAOBAHUA U ClIeIUaAbHBIE 3HAHU.
3HAUUTEAbHBIE HAyYHBIE YCIeXU OBIAM AOCTUTHYTHI B AAEKCAHADPUU
6 sII—IsE. MO H. 3., TAe OBIAU 3aA0KeHBl HayUHble OCHOBBI reorpaduy,
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reope3uu u Kaprorpadun. 'nraBa AreKCaHAPUICKON OUOANOTEKU Dpa-
TOoC()eH TEePBBLIM BBIITOAHUA TPAAYCHBIE M3MEPEHUS] AAMHBI 3€MHOTO
MepuAUaHa, B cBoeM Tpyae «['eorpadusi» moppoO6HO pacCMOTPeA BOIIPOC
o churype 3eMAl, IPUBEA AQHHEBIE O pa3Mepax U hopMe ee 0OUTaeMBbIX
JacTel ¥ HaHeC UX BIIepBhIe Ha (DOHe CeTKU TapasreArell M MEPUANAHOB
Ha KapTy. HayuHnas kapTorpadus TOro BpeMeHH! AOCTUTAAQ CBOETO 3€HU-
Ta B Pumckoi mmMnepun B Hauane (80-e rr.) HoBoit 3pbl B Tpypax KraBaus
[TroreMesi, B KOTOPBIX OH IIPEAAOKUA ABe HOBbIe KapTorpaduieckue
IPOEKIUU — IPOCTYI0 KOHUUECKYIO U IICEBAOKOHUUECKYIO, IPUMEH -
eMBbIe AO CETOAHSIIIHETO AHS, METOAUKY cOOpa, CUCTeMaTU3aluu U KUC-
MMOAB30BaHUSA MCXOAHBIX AQHHBIX, @ TaKXe (paKTUUeCKUU MaTepuai
0 8000 reorpaduueckux oOBEKTaX, Ha OCHOBE KOTOPOIO IIOCTPOEHa
KapTa Mupa 1 26 KapT KPYIIHBIX PETMOHOB 3EeMAM.

JTalm pa3BUTHUS KapTorpapuiecknuxX UCCAEAOBaHUM U paboT 6epeT
CBO€ HQ4aAO BO BTOPOM CTOAeTHH HOBOM 3pHI ¥ IPOAOASKAETCH II0 ce-
TOAHAITHIN AeHb. KapTorpadus 3a 9TOT UCTOPUYECKUY ITEPUOA IPEBPATH-
AaCh B OTPACAb HayKM, TeXHUKU M IIPOU3BOACTBA, OXBATHIBAIOIIYIO
Co3AaHUe, U3ydeHUe, XpaHeHNe, paCIIpOCTPaHeHe U UCIIOAb30BaHNUe
KapT U ApyTro¥ KapTorpaduieckoi IpoAyKIINHY, OCHAIlleHHYIO COBPEMeH-
HBIMY 3HaHUSIMH, METOAAMH, YCTPOUCTBAMU U TeXHOAOTUAMA. HaydaHo-
TEeXHUYECKOe COBEPIIEHCTBOBaHME KapTorpaduu COIPOBOKAAAOCH
1 OAHOBPEMEHHO CTUMYAMPOBAAOCE IIOCTOSTHHBIM pacIIupeHueM IIPpo-
CTPAHCTBA ee AeITEABHOCTHU U c(hep npuMeHeHUs. OHa BITUPH U BIAYOb
(TeMaTHYeCKH) OXBaTHAQ BCe reorpaduyeckoe IPOCTPAHCTBO U IIPU-
CTyNIHAQ K U3YYE€HUIO APYTIUX MAGHET U KOCMUYECKOTr'O IPOCTPAHCTBA.
Celfuac TPyAHO Ha3BaThb OTPACAb XO3SAMCTBA UAU BUA ACATEABHOCTH,
rAe He IPUMEeHSIIOTCS KapThl (M KapTorpadupoBaHue). [1pu 3ToM Kap-
Torpacdus He pasppoOUAACh HAa OTAEAbHEBEIE YACTU U HAIllPAaBAEHUS,
a IIPeACTaBASIET COOOU IEAOCTHYIO PA3BUBAIOILYIOCS CUCTEMY HAYYHBIX,
TEeXHUUYECKUX U IPUKAAAHBIX AUCITUIIAMH, @ TaK)Ke HallpaBA€HUM IIpaK-
TUUECKON AeITeABHOCTH, OCHOBAHHYIO Ha eAUHBIX TEOPUU U METOAO-
Aorun. CTOAB MTUPOKUY OO BEKTHBIN U MPUKAAAHOM OXBAT KapTorpadun
YKa3bIBaeT Ha TO, YTO ee MeTOABI YHUBEPCAAbHEI ¥ 3(D(PeKTUBHEI B 0TOOpa-
KEeHUU ¥ N3y4eHUU TPOCTPAHCTBEHHO-BPEMEHHEBIX aclIeKTOB U Tep-
PUTOPUAABHOM OpraHn3anuu reorpauueckux o0Opa3oBaHUU AFOOOTO
OXBaTa U YPOBHS CAOKHOCTH.

CoBpeMeHHBIN IIEPHOA PAa3BUTHS KapTorpadUu OTANYAETCSH aK-
THUBHBIM U IOBCEMECTHBIM IIPUMEHEeHNEeM TeONH(POPMAIMOHHLIX U APY-
IrUX HUMPOBBIX METOAOB U TEXHOAOTHUH B TPAKTUKE CO3AaHUS, XpaHe-
HUS, PacIpOCTPaHeHUs U MCIOAbB30BaHUS KapT U COOTBETCTBEHHO
BHeApeHUeM reOMH(OPMAallMOHHBIX 3HAHUM B CUCTeMY Hay4HOU Kap-
TOorpaduu.

Hwuxe, B KOoHIle pa3zpenra, IIpUBeAeHA XPOHOAOTHMYECKAss TaOAUIa
3HAQUYMMBIX UMEH U COOBITUM B UCTOPUU KapTOrpaduu OT APEBHEMNIINX
BpeMeH A0 HauaAa ee IIMPOKOY reonHMOpPMaTU3aluHN. 1
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[NepBas 1 oCHOBHAas 3apaya KapTorpadry Ha COBPEMEHHOM JTare —
obecnieyeHUe BCEX IIOAB30BATEAEH CTPAHBI HEOOXOAUMBIMY, KAUYECTBEH-
HBIMUA ¥ BBICOKOTEXHOAOTUYHBIMY KaPTaM#, BEIIIOAHEHUE KOTOpOfI, B CBOIO
OoYepeAb, 3aBUCUT OT pellleHNsI TaKUX Hay4YHBIX 3aAa4, Kak pa3paboTka
U BHeAPeHUe HOBBIX 3(P(EeKTUBHBEIX METOAOB U TEXHOAOTHM KapTorpa-
(dUpoBaHUS, a TAK)Ke AAABHENIIIero Ppa3BUTHS 3HAHUN ¥ TEOPETHYECKUX
OCHOB KapTorpauuecKou HayKH.

I 1.2. CTpykTypa KapTorpadiHveckoii HAyKM W e CBA3H C APYTMMM
HaYKMH

CoBpeMeHHasa KapTorpadguieckas HayKa COCTOUT M3 AUCIHUIIAMH,
KOTOpPBIE CITEINaAN3UPYIOTCS:

1) Ha pa3AMYHBIX BUAAX KapTorparuyecKou AeITEeABHOCTH;

2) Ha pa3AUYHBIX O0BEKTaX U TeMaX KapTorpaoupoBaHusd;

3) Ha pa3AMUYHBIX HallpaBAEHUAX KapTorpadupoBaHus.

B nepByto rpynny 3TUX AUCIUIIAUH BXOAAT OOIlasg Teopus KapTo-
rpacduy, MaTeMaTrudecKasi Kaprorpadus, peAaKTUPOBaHUE U COCTaB-
AeHme KapT, opopMAEHMEe KapT, U3AaHue KapT, UCIIOAb30BaHUE KapT,
9KOHOMUKA U OpraHu3aIus KapTorpaduieckoro Ipou3BOACTBA, MCTO-
pusi KapTorpaduu, reouHPopMaliuoHHOE U I poBoe KapTorpadupo-
BaHwMe.

Bmopyto rpynny AVICITUIIAMH IPEACTABASIIOT reorpadrueckast, Iaa-
HeTHas U aCTPOHOMHUUeCKas KapTorpadguy; reorpaduieckast KapTorpa-
(14 B CBOIO OUepeAb BKAIOUAET B Ce0s AUCITUIIAWHEL 10 KapTorpadupo-
BaHMNIO OOBEKTOB 3eMAU: O0Iereorpa@uiyeckoe, TeMaTuiyeckoe (KoM-
ITIOHEHTHOE), KOMIIAEKCHOE U aTAaCHOE.

Tpembs rpynna BKAIOYAET AUCIUIIAWHEL, CIIeIIHaAU3UPYIONecs
Ha CO3AAHUU KapT AAS PA3AUUYHBIX BUAOB AESITEABHOCTH, OTpacAel
U CAY>KO, B YaCTHOCTHU KapTorpadusa HaydHasd, KapAacTpoBas, 3KOHO-
MHUYecKasi, ICTOpUYecKas, 9KOAOTUYeCKas, BOeHHasl, HaBUTAIlMOHHas,
y4eOHas U Ap.

Kaprorpaduieckas Hayka HEIIOCPEACTBEHHO CBA3GHA C TPEeMs IPyII-
IIaMU HayYHBIX AUCHUIIAMH: 1) CMe>XHBIMHU C He METOAOAOTUYECKU U TeX-
HOAOTHYECKH; 2) UMEIOIIUMHU C Hel o0IIre 00BbeKThl; 3) 00IeHayYHOTO
XapakTepa.

IlepByto rpynny AMCIIUTIAMH IPEACTABASIOT TOIlOrpadust, reope3ns,
BRICITIas FreoAe3uUs, adpooToTeoAe3ms, POTOTpaMMeTpHs, AUCTaHITUOH-
HOe 30HAVPOBaHNe, reonHPOPMaTHKa, KOMIIBIOTEepHas rpaduKa, IOAU-
rpadus.

Bmopas rpynna — HayKu 0 IPUPOAHBIX KOMIIAEKCAaX, HAPOAHOM XO-
391 CTBe U HaCeAeHUH; IIPaBOBbIe HAYKU, UCTOPHS, IOAUTOAOTHS; YIIPaB-

8 Aenue, mraHMpOBaHMe, TPOTHO3UPOBAHLE U AD.
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Kaprorpadus TakKe cBsI3aHa C TAKUMU 00 W,eHAYUHbIMU AVCIIUIIAN-
HaMM, KaK BBICIIasg MaTeMaTuKa, Teopust MHPOpMauu, THPOPMATHKA,
TEOpHUs CUCTEM, BEIUMCAUTEABHAS TEXHUKA, KNOepHEeTUKa, CEMUOTUKA,
TICUXOAOTHS U AP.

[ 1.3. OcHOBHLIE HAYYHLIE NOHSTHA KATOrPAGIHA

OAHVM M3 CaMBbIX TPUMEHSIEMbIX TPAAUIIMOHHBIX ITOHSATUN reorpa-
(brUeCKOU KapTHl IBASETCS OIIPpEAEAEHNE, YCTAHOBAEHHOE CTAaHAQAPTOM
TepMUHOB U onipeperenuti kaprorpaguu (I'OCT 21667-78). B HeM paHHOE
IIOHSTHE TPAKTYeTCs KakK «IIOCTPOEHHOEe B KapTorpaduiecKol IPOeKIY,
yMeHbIIIeHHOe, 000011leHHOe N300pa’keHre TOBEPXHOCTU 3eMAH, IT0Ka-
3BIBAIOIIlee PaCIOAOKEHHBIE Ha HEeM OOBEKTHI B OIIPEAEAEHHOM CUCTEME
YCAOBHBIX 3HAaKOB». CeropHs, Koraa reorpadpuueckue KapThl CO3AA0TCA
IPeuMyIeCTBEHHO CPEACTBAMY aBTOMATU3UPOBAaHHBIX MH(MOPMAIIMOH-
HBIX CUCTEM, B TPAKTOBKe IIOHATHS Ba)KHO IIOAUEPKHYTh MH(pOpMaIu-
OHHYIO CYITHOCTb KapThl, HO TIPY 3TOM COXPAHUTH €€ TAaBHbIE OTAMYM-
TeAbHBIE TPU3HAKU.

C y4eToM CKa3aHHOTO, reorpaguieckas Kapma NpeACTaBASIeT COO0OU
uzodopaykenue uHpopMalnuu o6 o6beKTax 3eMAU (TeouHMOpMaInu),
IIOCTPOEHHOE C IPUMeHeHUeM KapTorparuiecKom NIPOeKIuY, MeETOAOB
reHepaAmu3alum u rpadgpuueckux o0o3HaueHni. OO0beKTh 3eMAU — KOM-
MMOHEHTHI U KOMIIAEKCHI reorpadruuecKoil OOOAOUYKHU U €€ YaCTeu.

Kapmorpaguueckas npoekyus — MaTeMaTU4YeCKUM 3aKOH 0TOOpa-
>KeHMsI ITIOBEPXHOCTU 3€MHOTO 3AAUINCOUAA UAU IIapa Ha MAOCKOCTH,
KOTOPBIN BBEIPA’KAETCSI CUCTEMOU ypPaBHEHUM, CBA3BIBAIOIIUX IIPSIMO-
YTOABHBIE KOOPAWHATHI C TeoTrpaduIeCKUMMU.

Kapmorpaguueckas reneparuzayusi — o0pabOTKa COACPIKAHUS UC-
XOAHBIX TAGHOBO-KapTorpapuiecKrx MaTePUAA0B C IIOMOIIIBIO0 METOAOB
U TpHUeMOB 0000IeHUsd M 0TOOpa nHGOpMaIUu U (popMUpoBaHUE CO-
AEP>KaHNS CO3AaBaeMOU KapThl C yUeTOM ee MacIlTaba, TeMbl 1 Ha3Ha-
4yeHUd U reorpadrUuecKux 0OCOOEHHOCTEN OO BEKTA.

Kapmorpaguueckul 3HaKk — rpapuuecKuii HOCUTEAb HHPOPMALUU
00 00BbeKTax 3eMAH; UMeeT TPU COCTaBA[IoIHe: rpaduuecKyto, HHPOP-
MAaIlMOHHYIO U IPEAMETHYIO.

IMhan — n3o0paskenue nHgopmaluu o6 00beKTax 3eMAH, ITIOCTPO-
eHHOe B KpynHoM Macirrate (1: 5000 u KpynHee), ¢ IpUMEHEHUEM Op-
TOTOHAABHOM IIPOEKIINY, METOAOB F'eHepaAu3aliiy U rpapudeckux 00o-
3HQUEHUU.

Amaac — cOOPHUK B3aUMOCBSI3aHHBIX reorpaduuecKuX KapT.

HugpoBaa kapma — 1UPPOBOU aHANOT TPAAUIIMOHHOM KaPTHI, IIPEA-
CTaBAEHHBIN B BUAE CTPYKTYP T€OAQHHBIX B ITaMATH KOMIIbIOTEPa MAY Ha
BHEIITHEM HOCHUTEAeE. 9
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XpoHoAOrnyYecKas TadbAuIa

JTansl

AaTbi

CoObITHS M1 UMEHa

I

III TRIC. AO H. 3.

ApeBHelIe KapTorpadguiyeckue n300pa>keHus, coxpa-
HHUBIIAECS AO HAIUX AHEH

1T

2400 — 2200 rr. AO H. 3.

Kapra MecornoraMuu Ha TAUHSIHON TaOAYKE

XIV B. AO H. D.

EruneTckuii maaH 30A0THIX IIPUMCKOB Ha ITATIUPYCe

VIB.p0H. 3.

AHakCHUMaHApP U3 MuaeTa U3rOTOBUA KapTy MHPQ, Iep-
BYIO M3 YIIOMHUHAaeMEBIX B ApeBHel ['peryu

VI—V BB. AO H. 3.

TTudaropeniisbl — yuyeHre 0 HIapooOpasHOCTA 3eMAN

V B. AO H. 3.

TepoAOT IIHFCaA O MHOJKECTBE U3BECTHBIX eMy M300pake-
HUM 00UTaeMOU 3eMAU

276 —194 rT. AO H. 3.

OpatoceH — IepBoe TpapyCHOe H3MepeHHe; KapTa
MUpa C MEpUAMAHAMU ¥ HaPaAEASIMU

OK.63T. A0 H. 3. —

CtpaboH B cBoel «I'eorpadun» MOABEA UTOT PA3BUTUIO

20 r. H. 3. reorpadudyeCcKUX 3HAHUN B SAMUHUCTHYECKOU ['perun
KaaBpuii Ilroremeir — «PyKOBOACTBO IO reorpadum»,
90— 168 rr. H. 2. BKAIOUaBIIlee CHUCTeMaTHYecKoe cobpaHue reorpadude-
CKUX KapT
IV B. TleviTuHrepoBa TaOAMIIA — PUMCKASI AOPOJKHASI KapTa
VII—XIV BB. ITeproa MOHACTBLIPCKUX KapPT B 3amapHoM EBpome
XIV =XV BB. ITopTOAAHBEI — MOPCKHE HABUTAIITMOHHBIE KaPThI
1472 . TlepBast ©3BeCcTHAas IIeYaTHAas KapTa
1477 1. INepBoe n3panme «I'eorpacdun» IIToremMes B COPOBOXK-
AEHUU KapT
VI8 Pacmser kaprorpaduu B 3anapnoi Esporne. [ToppoOubie
) KapThbl PyccKoro rocypapcTsa
1542 . KapTta Pycckoro rocyaapcrsa Asiitkoro — Buaa
1569 1. MepkaTop (1512u— 1594) — KapTa MHpa B PaBHOYTOALHOU
IUAMHADPUYECKOM ITPOEKITUK
1595 . «ATAAaC» — cHCTeMaTHUYecKoe coOpaHue KapT MepKaTopa
oK. 1600 . Boarliot YepTesk «BceMy MOCKOBCKOMY TOCYAQPCTBY»
Cocrarenne «Kuuru Boabmomy Yepresxy» — omuca-
1627 r. HHA KO BHOBb BBIYEPYEHHOMY 3K3eMIAAPY «BoAbImIOro
YepTeska»
1667 r. «Yepresx Cubupu» Ilerpa ['oayHOBA
1686 1. 9. T'aanelt — KapTa BeTPOB
II1 1698 r. C. Pemes3oB — Yeprex Bceri Cubupu
Hagano cmcTeMaTHYeCKUX TOCYAQPCTBEHHEBIX CHEMOK
XVII B B Poccuu. Kaprorpaduueckue pabOThl B HayUHBIX aKa-
’ AEMUUYECKUX yIpe>KAeHHAX. Vcrmoab3oBaHWe TpPHAHTY-
ASIIIUU AAST KapTorpadruyecKux IeAen
1701 ¢ C. Peme3oB — «YHepreskHas kHUra Cudbupn» — HepBbId
) pyccKuyi reorpadmuuecKuii aTrac
1705 1. OcHoBaHa ['paxpaHcKkas tunorpadust B MocKBe AAS T1e-
YaTaHUS KKHUT, KAPT U BCIKUX AUCTOB»
1790 1 Havano maaHOMEPHOTO OCYIIECTBACHUSI TOCYAQPCTBEH-
| HOU cbeMKu Poccun
1731 W. Kupnunros — nepBhIH BEITYCK ATAaca Becepoccuiickoi
i Vimnepuun
1745T. «ATtaac Poccurickoii» Akapemuu Hayk
Tonorpadwuueckas kapra Opannun Kaccuau B Macuira-
1750 — 1815 1T.
0e 1:86400, ocHOBaHHasI Ha TPUAHTYASIITUN
cep. XVIII B. ITepBBIe TEOAOTUYECKHE KaPThI
YupesxpeHa 3eMAeMepHas 1IKoAa B MOCKBe (B AaAbHEN-
1779 1 meM Me>KeBOM HHCTUTYT, MOCKOBCKUM NHCTUTYT UHKe-
’ HepoB 3eMaAeycTpoiicTBa (MIMI3), a HeiHe ['ocypapcT-
BEHHBIM YHUBEPCUTET 110 3eMAYCTPOUCTBY (['Y3))
1797 1. YupesrapeHo Aemno KapT
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Dransl Aatsi CoObITHSI U1 UMEHa

ITponrosKeHVEe TPHUAHTYASIIUN W IPOM3BOACTBO BOEHHO-

XIX B TONOTPaPUUYECKUX CbEeMOK U KapT B rOCyAQpCTBax EBpo-
ITbI; BOBHUKHOBEHME PSIAQ OTPACAEH CIIeIMaAbHOTO Kap-
TorpadupoBaHus

1801 — 1804 rr. CroancroBasi Kapta EBponerickor Poccun

1816 T. Hayano rocypapCcTBeHHOM TPUAHTYASAIIMU B Poccun

1819 . Hauano B Poccuu MeH3yABHBIX TONOrpaUUeCKUX Che-
MOK, OCHOBAHHBIX Ha TPUAHTYASIIHN

1822 . YupeskpeH Kopiyc BOeHHBIX Tonorpadon

1845 1. OcHoBaHo Pycckoe reorpaqueafoe obulectBo. Hauano
PaGoT IO CO3AAHUIO TPEXBEPCTHOM KapThl Poccun

1854 1. YupeskAeHO reope3ndecKkoe oTAeAeHne Tpu BoeHHOM aka-
Aemvun B C.-TTeTepOypre

1865 — 1871 rr. AecsatuBepcTHasa KapTra EBponerickoi Poccun

1870 T TTepexop K M300pa>keHUI0 peabeda TOPU30HTAAIMU Ha
PYCCKUX BOEHHO-TOIOrpauyeCcKUX KapTax
PelteHne 0 CO3paHUM MUAAMOHHOM Me>KAYHAPOAHOU

1891 r. KapTbl MUPa, IPUHATOEe Ha MEKAYHAPOAHOM reorpadu-
YecKOM KOHTpecce B bepHe
PacnpocrpaneHne Tomorpauuyeckux CheMOK Ha Bce
KOHTHUHeHTHI. Pa3zButue kaprorpaduu B COIMAAUCTAYE-

XX 5 CKUX CTPaHaX B I[eASIX IOAHSATHS M Pa3BUTUS IIPOU3BO-

: AUTEABHBIX CUA. [0OCypapCTBEeHHAs OpraHu3aIus pspa oT-

pacAed crenuarbHOTO KapTorpadupoBaHUsA. YCUAEHUEe
KOMIAEKCHOTO KapTorpaupoBaHus

1914 r. KommnaekcHbl ATaac Azuarckou Poccun

15 mapTta 1919.

AereT [e]6} YUpesxpAeHuu Briciiero reope3mnueckoro yupas-
ACHUA

1924 r.

Opraamnsaiiys a3pocreModHbIX paboT B CCCP

1928 r.

YupeskKAeH HaydHO-UCCACAOBATEABCKUN UHCTUTYT reope-
31H, a9POCHEMKHU M KapTorpaduu

1929 —1931 rr.

Ataac mpombimaenaoctn CCCP

AspodoToCHeMKa CTaHOBUTCS OCHOBHBIM METOAOM CO-
3AQHMS TOIorpadUYecKuxX KapT; BHeApeHHe doToMexa-

1930-e rT. HHYECKUX CIIOCOOOB H3AAQHUS KapT; Ha9ar0 MacCOBLIX
BEBIITYCKOB AODOJKHBIX KapT B CBSI3U C Pa3BUTHEM aBTO-
TpaHCIopTa
1937 r. 1-11 ToM BOABIIIOrO COBETCKOI'O aTAACa MUpa
1940 r. Paspa6Goran saruncoup @.H. KpacoBckoro
1941 1 Tuncomerpudeckas kapra Esponerickoit yactu CCCP
) B Mactratbe 1: 1500000
1945 1 3aBepireHue 1-ro m3paHuUs ['0CypA@pCTBEHHOM KapThl
) CCCP B macmrta6e 1:1000000 (1940 — 1945)
TTocranosaenue Cosera Munucrpos CCCP o BBepeHUU
1946 1 Ha Tepputopun CCCP epAMHON CUCTEMBI I'eOAE3UYECKUX
' KOOPAMHAT U BEICOT, KOTOPas IIOAyYHAA Ha3BaHUEe CUCTe-
MBI KOOPAUHAT 1942 1.
1949 . T'uncomerpuueckast Kapta CCCP B macmrra6e 1: 2500000
1950 r. MopcKkot aTaac, T. |
Pa3Butre pabOT MO KOMIAEKCHBIM aTAacaM — HaIuo-
1950-e rr. HAABHBIM U permoHaAbHBIM. COBETCKUe KapThl AASL BBIC-
IIeM IITKOABI
1953 r. Mopckoi araac, T. 11
1954 r. Ataac mupa (13p. I'YTK nmpu CM CCCP)
1956 T. T'eorornyeckas Kapra CCCP B macmrta6e 1:2500000
1960 . Kanmatnueckuti ataac CCCP, 1.1
1960 r. Ataac ceabckoro xossirictea CCCP

11
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STanst Aartsl CoObITHSI 1 IMEHa
1960 1. Kapra pactureabroctu CCCP B macirraGe 1:10000000
1960 r. Kapta aecoB CCCP B maciiTate 1: 10000000
1960 r. 3ooaorunueckas Kapra CCCP B macirrade 1:10000 000
1960 r. TTouBennast Kapta CCCP B maciiTate 1:10000000
1962 r. Kanmatuueckuti ataac CCCP
1964 r. ATAac HAPOAOB MUpa
1964 r. Dusuko-reorparueCKU aTAAC MApPa

1964 — 1976 rr.

Oo61iereorpaduueckasi Kapra mupa 1:2500000

1966 r. Texkronnueckast Kapra CCCP B macirrade 1:2500000
1967 r. ATAac MHUpa
1967 r. ATAac pa3BuTHs X031ucTBa U KYALTYpel CCCP

1968 — 1977 rr.

T'ocypapcTBeHHast reoAOrHMyYecKas KapTa B Macliutabe
1:50000

1970 . T'mpporeonrornueckasi Kapra CCCP B mactirtabe 1: 2500000
1970 r. AsuaruonHo-kKaAuMatuyeckuit ataac CCCP

1972 1. ATrpOKAMMATUYECKUHN aTAAC MUAPA

1972 r. ATaac obpasoBanus 1 pazputus Corosza CCP

1973 r. Ataac aecoB CCCP

1974 . ATAaC MUPOBOTO BOAHOTO OasaHca

1974 —1980 rr.

AThAac OKeaHOB B 3 T.

1977 —1982 rT.

ATAac reororuuyeckux u reopusmnyeckux kaptr CCCP

1977 1. Kapra Haceaenus CCCP B macmtade 1:2500000
1979 . YueOHBIA aTAAC MUPA
1981 r. Ataac murparnuu otuip CCCP
1982 . Artaac xeaesnnrx popor CCCP
1982r. T'mapoxumuyeckasi Kaprta CCCP B macirrade 1:10000000
19831 ATAAC TUAPOAOTHUECKUX U NHIKEHEPHO-T€OAOTUUECKUX
) kapT CCCP
1985 . ATaac pecypcoB TepMaAbHEIX Boa CCCP
1985 . Ataac CCCP
Bazosag kapTa nnpomeireHHocT CCCP B maciitabe
1985, 1:25000
1985 . ANanamadTtaas kKapra CCCP B macirrate 1:25000000
1986 1. 3eMeABHbIe VTOABsI MUpa B MacIiTade 1:15000000
1986 . ITouBeHHas KapTa Mupa B MacinTade 1:15000000
1987 l'eomopdororunueckas kapra CCCP B maciiTabe
) 1:2500000
1988 leorpacuueckue nosica ¥ 30HaAbHBIE TUITBI AQHAIIAMD-
| TOB Mupa B Maciirrabe 1:15000000
1989 r. ATthaac 3eMeabHBIX yroaut CCCP
1989 Kapra c.-x. pattonupoBanus CCCP B macirtabe
) 1:4000000
1989 KapTsl moAe3HbIX UCKomaeMbix B MacinTade 1:500000,
) 1:1000000, 1:1 500000
1990 r. Kapra pactureabnoctu CCCP B macirade 1:4 000000
1990 r. Tuappoxumuyeckust arhac CCCP
1991 AThAac reoa0oro-KapTorpaduuecKon U3y4eHHOCTH TePPHU-
T.
Topuu CCCP
1991 r. KapTta aecoB CCCP B maciTatbe 1:2500000
1991 r. ATthaac roprounx caaumes CCCP
1995 1. T'eonrormueckuii atrac Poccun
1995 . ATAac aBTOMOOUABHEIX Aopor Poccun
1996 1 Oxoaoro-reorpacudeckas kapra PO B macmrrabe
) 1:4000000
1996 r. KoMIILIOTePHLIN aTAaC HedprerasoHocHOCTH Heap Poccun
v 1997 r. OAEeKTPOHHBIN aTAac «Hartrra 3eMAasi»
1998 r. ATAAC IPUPOABL U PECYPCOB 3eMAH
2008 . HarmmoHaabHEIN aTAac Poccun B 4 T.

12



PASAEA 2. JINEMENTBI W BHAbBI TEOTPAMUYECKHX KAPT

B paszgeae paccmampuBaromces membl:

2.1. DAeMeHTHI TeorpapuyecKux KaprT.
2.2. Bupbl reorpacuueckux Kapr.

2.3. Tonorpacguyeckue KapThl.

2.4. KapacTpoBbie KapThl.

[l 2.1. 3neMenTbI reorpaguieckHK Kapr

leorpaduyeckre KapThl COCTOSIT U3 TPEX OCHOBHBIX YaCTeMN: AereH-
ABIL, KapTorpauieckoro n300pa’keHus, AOIIOAHUTEABHBIX U BCIIOMOTa-
TeABHBIX CBEASHU.

/Aerenga kapmal COCTOUT U3 ABYX 4YaCTEU: TEKCTOBOU UAU UHCAOBOM
U rpaduueckou. FAaBHBIM U3 3TUX ABYX 4aCTeU ABASIETCA KapTorpadu-
yecKoe N300pa’keHne, OAHAKO, YUUTHIBAsA TOT PAKT, UYTO €ero CO3AaHUe
U «9TeHUe» MOCTOSHHO 3aBUCAT OT AeTeHABI KapThl, ee IpaBOMepHO
CYUTATh IEPBUYHON U PAaCCMaTPUBATh IEPBOM.

[lepBasg 4acThb — 3TO COCTAB IAEMEHTOB UHPOPMALIUU KAPTHL, [IPEA-
CTaBAEHHBIN, KaK NPaBUAO, B BUAE KAACCU(PUKAIIMOHHOM CHUCTEMHI,
a BTOpas 4acTb — CHUCTeMa I'papudecKux 0003HaUeHUN, U3 KOTOPHIX
IIOCTPOEHO U300pa’keHue Ha KapTe, OJHO3HAYHO COOMBEMCMBYOW A
IIepBOU cCUCTeMe. BMecTe OHM HAa3BIBAIOTCS TAK)KE CUCTEMOU YCAOBHBIX
0003HAYEHUN.

Kapmorpaguueckoe uzobpakerue — CAOKHOE COCTaBHOe 00pa30-
BaHUe, B KOTOPOM €CTh BUAMMAs COCTaBAAIoad (popma, cocTodIas us
rpaduyeckux 0003HaUEHUM) U COAEPIKaTeAbHasI COCTaBASOMas (MHPOP-
Manusa 00 o0bekTe). M3o0pakeHne Ha TeMaTU4eCKOM KapTe BKAIOYaeT
B ce0s MaTeMaTH4YeCKyIO0 OCHOBY, reorpau4eckyio OCHOBY U TeMaTH-
yecKoe COAeprKaHUe, a Ha oOmjereorpadgmyeCcKoi Kapre — MaTeMaTu-
YEeCKYIO OCHOBY U COAEPIKaHHUE.

MaTemaTn4yecKast OCHOBA OOOUX BUAOB KapT COCTOUT U3 CACAYIOIINX
3AE€MEeHTOB: F'AaBHOI'O MacuITada, KapTorpadruiueCcKOU IPOEeKIUU U CeT-
KM, OIIOPHBIX TOUYEK, KOMIIOHOBKHU KapTel. Tomorpaduueckas KapTa
AOTIOAHUTEABHO BKAIOUAET B Ce05 CETKY IIPAMOYTOABHOM CUCTEMBI KO-
OPAMHAT, reopAe3UUeCKUe IYHKTH], Pa3rpadKy, HOMEHKAATYPY U MUHYT-
HYIO PaMKy.

leorpaduyeckas oCHOBa TeMaTHUYeCKOM KapThl U COAepIKaHue 00-
IereorparUuecKo KapThbl BKAIOUAIOT B cebs oOlereorpaduiyeckue
KOMIIOHEHTHI TEPPUTOPHUHU (THAPOTPadUio, HaCeAeHHbIe MYHKTHI, IIyTH
COOOIIIeHUs], peabed M ApP.), COCTaB, XapaKTEPUCTUKU U AETAABHOCTH
0TOOpa’keHUsI KOTOPHIX B IEPBOM CAyYae 3aBUCST OT TEMBI KapThl, a BO
BTOPOM CAydYae — TOABKO OT MacITada. ['eorpaduueckast ocHOBa TeMa-

13
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THYeCKUX KapT Macirtadbos 1:1 000000 1 kpyiHee Ha3bIBaeTCd TOIIOTPa-
hrUecKoU OCHOBOM.

Tpembs uacmb — 3TO CBEAEHUS, KOTOPhIE AOIIOAHSIOT COAEePIKaHNe
KapThl UAU IOMOT'aIOT IIOAB30BATEAIO PA0OTATh C KAPTON. AOIIOAHUTEAD-
HBIe CBeAE€HUS MOTYT ObITh IPEACTABAEHBI B BUAE KapT-BPe30K, POTOKAPT,
KapToCXeM, a3po- 1 KOCMOCHUMKOB, OAOK-AVaTpaMM, AuarpamM, rpadu-
KOB, (pororpaduit, pUCYHKOB, TaDAUIL], TEKCTOB U T. A. U T. II. B KauecTBe
IIPUMEPOB BCIIOMOIaTEABHBIX CBEACHUN MOJKHO Ha3BaTh I'PadUK (IIKaAy)
3aA0KeHUM Ha ToIlorpadruiecKoi KapTe UAU TaOAUILY ¢ HOMepaMU U Ha-
3BaHUSIMU PAaOHOB Ha AAMMHHUCTPATUBHOU KapTe cyonekTa Pepeparinm.

[ 2.2. BHAbl reorpafinyeCKux Kapt

OpHUeHTUPOBATLCS B OKEaHE IPOU3BEAECHHBIX 3a THICTUYEAETHS KapT
IIOMOTaeT UX Hay4YHast KAAaCCU(PUKALMA Ha OCHOBE PA3AWYHEBIX IIPU3HAKOB,
OCHOBHBIMU U3 KOTOPBIX CUUTAIOTCS TAABHBIN MacCIIITad, TepPpUTOPUAAD-
HBIM OXBaT, COAeP KaHUE U Ha3HAuUeHHe.

ITo rnaBHOMY MacmTaly BCce reorpadudecKre KapThl HOAPa3AeAs-
IOTCS Ha TPU OCHOBHBIE T'PYNIBL KpyInHOMaciITabHble (oT 1:2000 a0
1:200000), cpepreMacmtabHble (0T 1:200000 p0 1:1000000), mearkoMac-
mradbublie (Meabue 1:1000000).

ITo TeppuTOpHAaABHOMY OXBATy BBIAEASIIOT CAEAYIOIINE BUABI KapT:
KapThI MUPa (OXBATHIBAIOT BCIO IOBEPXHOCTE 3€MAHN); KaPTHI ITOAYIIIaPUN
(;F0’KHOTO M CEBEPHOT0, BOCTOYHOI'O M 3aIIaAHOTO); KAPTHI MATEPUKOB U Kap-
TBI OK€QHOB; KAPTHI PETUOHOB (KPYIHBIX (DU3UKO-reorpadudecKux o0AacTen
WAU TPYIII TOCYAQPCTB, MAM I'PYIII MOpPel); KapThl TOCyAQPCTB. B oTHOIIIE-
Hum Poccutickont Oepepalinyl — 3TO KapThl aAMUHUCTPATUBHBIX OKPYTOB,
cyobekToB Depepanmy, MyHHITUTIAABHBIX 0Opa30BaHWY, KaAaCTPOBBIX
OAOKOB, MACCHUBOB, KBAPTAAOB U T. A, BIIAOTH AO 3€MEABHOI'O Y4aCTKa.

ITo copeprkaHmIO BCe reorpadruueckue KapThl AGASITCS Ha ABe I'PYII-
IBL OOIlereorpaduyecKye U TeMaTu4ecKue.

I'pynna obwereorpaguueckux kKapm MOAPA3AEASETCS Ha TPU IIOA-
rpynnsl: Tonorpadgudeckue (oT 1:2000 po 1:1000000 BKAIOUUTEABHO),
o03opHO-Tonorpacguueckue (or 1:1000000 po 1:2500000), o630pHBIE
(Meabue 1:2500000).

Temamuueckue Kapmbl AGASITCSA Ha ABA KAACCA: KapThl IPUPOAHOTO
KOMIIAEKCA U KapTHI COIMAaABHO-3KOHOMNYECKOI0 KOMIIAeKca. [TepBbIi
KAACC B CBOKO OYE€PeAb AGAUTCS Ha COOTBETCTBYIOIIWE KOMIIOHEHTaM
IIPUPOAHOTO KOMIIAEKCA TeMaTUueCKUe IPYNIILL KapT: reous3ndecKue,
reoAOTHYeCcKUe, reoMopdOAOTHUECKHEe U peAbeda, TOUBEeHHBIe, re000-
TaHUYECKHE, KAUMAaTU4eCKHUe U METEOPOAOTUYECKIE, THAPDOAOTUYECKUE,
OKEaHOAOTHYECKHUE, 300A0TUUECKHE, AAHAIIA(THEBIE U 9KOAOTHIECKUE.
Kaskpasi TeMaTudeckasl ITpylia IPUPOAHBIX KapT BKAIOYaeT B cebs
MHO>KeCTBO KapT, COAEePIKallluX MH(MOPMAIHUIO 110 KOHKPETHO! TeMe.
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Hampumep, B rpyniny MOUYBEHHBIX KapT BXOASIT KapThHI TOYBEHHBIX Pa3-
HOBUAHOCTEN, IOUYBEHHBIX PAMOHOB, IOYBEHHO-AUTOAOTUYECKUE, TOY-
BEHHO-MEAWOPATHUBHBIE, MOIITHOCTYA TOPU30HTOB ITOYB, KUCAOTHOCTH ITOYB,
copepsKaHUs MOABMXKHOTO (pocdopa, copepKaHusa 0OMEeHHOTO KaAus,
5pO3UM IIOYB, IOUBEHHO-3KOAOTUUECKNE, arPOIIPON3BOACTBEHHOM I'PYII-
NIMPOBKY ITOYB, OOHNUTETOB ITOYB ¥ HEKOTOPHIE APyTHE.

Bropoii Kracc B COOTBETCTBUH C KOMIIOHEHTHOM CTPYKTYPOM COLIH-
AAbHO-3KOHOMUUYECKOTO KOMIIAEKCA IIOAPA3AEASeTCs Ha CAeAYIoIue
TeMaTHU4YeCKHe TPyl KapT: HAaCeAeHUs, 3ApaBOOXpaHeHts], 00pa3oBa-
HU4 U HAYKH, KyABTYPBI, JKUAUIITHO-KOMMYHAABHOT'O XO35MCTBa, peKpea-
IIUH, TYPU3MA U CIIOPTQ, 3€eMeAb U APYTUX IPUPOAHBIX PECYPCOB, @ TaK-
JKe MTPOMBIIIIAEHHOCTH, CTPOUTEABCTBA, CEABCKOTO XO35MCTBa, AeCHOTO
XO3SMCTBa, phIOHOTO ¥ OXOTHUUBLETO X03NUCTBa, TOPIOBAY, TPAHCIIOPTA,
CBSI3U U TEA€KOMMYHUKAIUM, THHOPMAIIMOHHBIX peCypCcoB, PUHAHCOB,
UHBECTUITUU, UCTOPUYECKHE, TTOAUTUYECKHUE.

[Tpumep mepedyHss KOHKPETHBIX TeM KapT B TeMaTH4eCKON IPYIIIIe
CeAbCKOTO XO351MCTBa: IPUPOAHBIE YCAOBHUS CEABCKOTO XO35IMCTBa, CO-
ITUAAbHO-3KOHOMUYECKUe (paKTOPhI CEABCKOTO X035IMCTBa, MCITOAB30Ba-
HUe 3eMeAb, 9KOHOMUYECKUE MToKa3aTeAU CEABCKOTO X035MCTBa, pacTe-
HUEBOACTBO, CTPYKTypa U YPOKAWHOCTb KYABTYDP, KMBOTHOBOACTBO,
CTPYKTypa ¥ IIOTOAOBBE CTaAd, CEABCKOXO3SIMCTBEHHBIE PAOHEBL M MHO-
rue ApyTue.

ITo Ha3HaYeHUI0, a UMEHHO 10 Pa3HOOOPa3nIo MOAB30BaTEeAEH, Kap-
TBI MOSKHO MOAPA3AEAITh Ha IPYIIIBI 00IIero, HIMPOKOIo U CIIeIIUaAbHO-
ro HasHaueHud. K rpynne obujero Ha3HaYeHus OTHOCATCS KapThl, KOTO-
PBIMH [TOAB3YIOTCSI IPAKTUUECKH BCe BUABI IIOAB30BaTEeAEH, HalIlpUuMeD,
Tonorpadudeckre U KapaCTPOBBIE KAPTHI; K IPYIIIe WUPOKOro HA3Haye-
HUslT MOYXHO OTHECTW HaBUTAIIMOHHBIE, CMHOIITUYECKHE, ITOYBEHHBIE,
AAMMHUCTPATUBHBIE, 9KOAOTMUECKUE KapThl. CneyuaabHble Kapmbl UC-
TIOAB3YIOTCSI B KOHKPETHBIX BUAAX ACSITEABHOCTU U OTPACASIX: ITPOEKTHU-
POBaHMY, TAAHUPOBAHUY, YIIPAaBAEHUH, CTPOUTEABCTBE, HAyUHBIX UCCAE-
AOBaHMIX, 00pa30BaHUU, TYPHU3Me, BOEHHOM AEA€ U AD.

[ 2.3. TonorpaginieCKHe KapTbl

Ha nepeceuenuu rpynnel oomereorpapuueCKux KapT U TPYIIIB KapT
00111ero Ha3HAUeHUS HAXOAUTCSI 0CO0ast Pa3HOBUAHOCTE reorpadpuueCcKux
KapT, KOTOpBIe Ha3bIBAIOTCA TonorpaduiyecKkuMu. Mx mpesxae Bcero or-
AMYaeT COAepsKaHMe — CBEAECHUS O IPpeAMeTaX OCHOBHBIX reorpaduye-
CKUX KOMIIOHEHTOB TEPPUTOPUY; IIOAHOTA U AETAABHOCTDb XapaKTePHUCTHUK,
a Tak>kKe TOYHOCTb AOKAAM3AlUH IIPEAMETOB; 3@ 3TO UX Ha3BIBAIOT 0A30-
BeiMU Kapmamu. Kak cAeACTBHE 3TOTO MX OTANYAET Ha3HaUeHne — caMoe
LIIXPOKOE pa3HooOpasue PyHKIUU U ITOAb30BaTeAeid. Tonorpaduueckue
KapThl UMEIOT CTaTyC TOCYAQPCTBEHHBIX, CO3AAQIOTCS IT0 eAMHBIM HOpMa-
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THUBHBIM, METOAWYECKMM ¥ TEXHOAOTHMUYECKUM AOKYMEHTaM, a TaKykKe
B €AVMHBIX CHUCTEMaX TeOAE3MUeCKUX KOOPAMHAT, KapTorpauyeckou
IIPOEKIINY, CUCTEMe pa3rpadKu 1 HOMEHKAAQTYPHI, CUCTeMaX KaacCudu-
KaIlUM ¥ YCAOBHBIX 3HAKOB IIPEAMETOB TEPPUTOPUH.

Tonorpacguyeckue KapThl COAep’KaT pa3HOOOpa3Hble CBEAEHUSI
O CAEAYIONINX KOMIIOHEHTaX TePPUTOPUM: HaCEAEHHBIX ITyHKTaX, IIPO-
MBIIIIAEHHBIX, CEABCKOXO03SMCTBEHHBIX U COIMAaAbHO-KYABTYPHBIX 00b-
€KTaX, JKeAe3HbIX AOPOTaX M COOPY KeHUIX IPU HUX, IITOCCENHBIX, 'PYH-
TOBBIX AOPOTax M TpoIax, rupporpacguu, peabede, paCTUTEABHOM II0-
KpOBe U I'PYHTaX, TPaHUIIaX ¥ OrpakpAeHUAX. Ang obecriedyeHNSI THOKOCTH
B COOTHOIIIEHUY YPOBHS A€TAABHOCTH ¥ TOYHOCTHY N300Pa’kKeHUs ITPEA-
METOB U YPOBHS TEPPUTOPUANBHOI'O OXBATa IIPEAMETOB OHU CO3AAI0TCSI
B AeBsATH MaciITadtax, ot 1:2000 po 1:1000000.

[MoAHBIN MacHITaOHBIN psAA TOIOTrpad@UUECKUX KapT CAEAYIONINN:
1:2000, 1:5000, 1:10000, 1:25000, 1:50000, 1:100000, 1:200 000, 1:500 000,
1:1000000. 13 aux KapTs Macirrabos 1:200000, 1:500000 = 1:1 000000
OTHOCSTCS K IIOATPYIIIIEe 0030pHO-TOoNOrpaduIecKrx, HECKOABKO yYCTY-
IIQIOIIUX OCHOBHOM IIOATPYIIIE B TOYHOCTU M AETAABHOCTH, HO BBUAY
OOABIIIETO OXBATA AYUIIle TTOKa3bIBAIOIINX reorpauiecKkre 3aKOHOMep-
HOCTH ¥ OCOOEHHOCTHU TEPPUTOPUU.

Tonorpadunueckue KapTel, 3@ UCKAIOYeHreM KapTel 1:1 000000, cos-
AAIOTCS B IPOEKIIUU PAaBHOYTOABHOM IIONIePeYHO-IIMANHAPUYecKol [a-
ycca — Kpiorepa, nprueM KapThl 1:2000 1 1:5000 c 30HOM 3°, a OCTaAb-
HBbIe — C 30HOU 6°. « MUAAMOHHAs» KapTa CO3Aa€TCsI B BUAOU3MEHEHHOMU
IIPOCTOM MOAMKOHMYECKOM IpoeKIuu. Bce Tomorpaduyueckme KapThl
SIBASIFOTCSI MHOTOAUCTHBIMU — B OIPEASAEHHOM CUCTEME Pa3pAeAeHHBIMU
Ha AuCTEL CucreMa pa3rpadKu 1 HOMEHKAAQTYPHL TOIIorpauiecKux KapT
OCHOBaHa Ha pPa3rPaHUYEHHOCTH MEKAYHAPOAHOW KapThl MacIITada
1:1000000 Ha MepupAMaHHBIE KOAOHHEI (pa3MepoM 6° 1 0003HavYaeMble
HOMepaMH), IUPOTHEIE PSIABL MAY IIOAOCHL (pa3MepoM 4° 1 0003HavYaeMble
AaTHHCKUMU OykBaMmu). [TopApoOHO paHHAs TeMa U3A0’KeHa B Ilaparpa-
de 3.8. PamkamMu AncToB KapT MacirTadbos oT 1:2000 1 po 1:500000 sBAs-
IOTCS IPIMble AMHUM MEPUANAHOB U ITapasireAeli, 00pa3yrolre paBHO-
CTOPOHHME Tpanenuu. Kpome HUX KapTorpaduyecKylo CEeTKY Ha AMCTax
KapT OPEACTaBASIOT BHIXOALI MEPUANAHOB U NTapareArel, HaHeCeHHbIe
Ha UX MUHYTHBIX PaMKax.

Kpowme kapTorpaduiueckoi CeTKM Ha AUCTaX TOorpapudeckKux KapT
IIpeACTaBAEHA CeTKa IPSIMOYTOABHON CUCTEMBI KOOPAWHAT 30HBL. /AWCTHI
MUAAMOHHOM KapThI OTPaHUYeHEI IPSIMBIMU AMHUSIMU MEPUAVAHOB U T1a-
ParAeAsIMU B BUAE OKPY>KHOCTEHN, MeKAY KpaHUMU MepUAaHaMU pac-
TIOAOJKEHHI ellle 5 MepPUANAHOB, a MeXKAY KPaHUMU MapaseAsIMu —
3 mapasAeAn.

OTMeTHM TaK’Ke, YTO Ba’KHBIMHU dIAeMeHTaMH MaTeMaTH4eCKOM OCHO-
BBI 9TUX KapT ¥ OAHOBPEMEHHO UX COAEPIKAHUS SIBASIOTCS ITYHKTHI TO-
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CYAQPCTBEHHOU reope3mdeckol cetu 1, 2, 3 1 4-ro KAACCOB M ITYHKTHI
ceTer MeCcTHOTO 3HaYeHUs.

Tonorpacguueckue KapThl UCIIOAB3YIOTCSI B MHKEHEPHBIX M3bICKa-
HUSX U IPOEKTUPOBAHUN OOBEKTOB ITPOMBIIIAEHHOCTH, TPAHCIOPTAQ,
CBSI3U U AP., IPU OPTaHM3alliy U IIPOBEAEHUM IreOAE3MUeCKUX, KapAaCTPO-
BBIX, 3€MAEYCTPOUTEABHBIX U A€COYCTPOUTEABHBIX PA0OT, TPU MIAAHU-
POBAHNU U IPOEKTUPOBAHNHN PAa3BUTHUS U CTPOUTEABCTBA TOPOAOB U APY-
I'UX HaCeAeHHBIX IIYHKTOB, B TEPPUTOPUAABHOM IIAAHUPOBAHUH, B IIPO-
THO3WPOBAHUM U MAAHUPOBAHUMW Pa3BUTUSA SKOHOMUKHU, COITMAABHOM
cdepbl U PETHMOHOB, B Pa3HOOOPAa3HBIX OTPACAEBBIX U KOMIAEKCHBIX
UCCAEAOBAHUIX TPUPOAHBIX U COITUAABHO-9KOHOMUYECKUX CUCTEM U UX
B3aMMOAEMUCTBUS, AAI OPTAHU3AIIUU U IIPOBEAEHUS ChbeMOK (reopu3u-
YeCKUX, TeOAOTHUECKUX, reOMOP(OAOTHUECKUX, ITOUBEHHLIX U AP.),
B IIPOBEAEHUHN 5KOAOTHYECKOTO U APYTMX BUAOB MOHUTOPUHTE, IPHU
MIAAHUPOBAHUU OXPaHbl IPUPOAHBIX PECYPCOB M OKPYIKAIOIIeN CPEAH!,
IIPY IIPOTHO3MPOBAHUM YPE3BbIUAaWHBIX CUTYallN, B KAYeCTBe OCHOBBI
U UCTOYHMKA MHPOPMAIIK B TeMaTUIeCKOM KapTorpapupoBaHuU.

[l 2.4 KapacTposbie KapTbl

KapTs! (mAaHEBI), cO3AaBaeMBIE AAS ITeAel TOCYAQPCTBEHHOTO KapacTpa
"epsrkuMocTH (’KH), HazsIBatoTca kapmorpaguueckotl ocHoBoU Kaga-
cmpa, a KapThl, CO3AaBaeMble 10 ero AQHHBIM, Ha3bIBAIOTCS Kagacmpo-
BbiMU. [TepBBIe HEOOXOAUMEBI AL COCTABACHUS KAAACTPOBBIX KapT, & TaK-
xe Arg BepeHus KH. B kauecTBe OCHOBBI KapaCTpa MCIIOAB3YIOTCS
doTokapThl (oTomaanbl) maciiTaba 1:5000, co3paHHBIE TTO AQHHBIM
AMCTAHIIMOHHOTO 30HAUPOBAHMA (@9POKOCMUYECKOU CheMKH), C paspe-
HIaIoIIeN CITIOCOOHOCTHIO 0,5 M B KapTOorpadruuecKoi IPOEKIIUY U CUCTEME
KOOPAMHAT, YCTAaHOBAEHHEIX AAT BepeHUA ['KH, a Tak>ke He copeprkaiiue
CBEAEHUY, OTHECEHHBIX K rocTatiie. OHU CO3AQI0TCS Ha TePPUTOPUU
KaAACTPOBBIX OKPYTa, palioHa, KBapTaAa U OOHOBASIOTCS He pesKe OAHO-
ro pasa B Tpu ropa. Kpome oToKapT B KaueCTBe OCHOB B KapacTpe UC-
IIOAB3YIOTCS BEKTOPHBIE U POBBIE TONOTrpadUiecKre KapThl (IIAQHEI),
co3paBaeMble B TOCYAQPCTBEHHOM cHCTeMe KOOPAMHAT, B MacliTadbax
U C IEPUOAMYHOCTBHIO OOHOBAEHUS, 3@BUCAIINX OT CAOKHOCTU U U3Me-
HSIEMOCTHU TePPUTOPUH.

BTropas rpymnia BKAIOUAeT B ce0s CAeAYIOIHe BUABI KapTorpaduye-
CKHUX AOKYMEHTOB: TyOANYHEIE U AeKypPHBIE KaAaCTPOBbIE KapTh, a Tak-
>Ke KapaCTPOBBIE KApThl TEPPUTOPUIN MYHUIIMIIAABHBIX O0Opa3oBaHUM
u cyOopeKkToB PO. ITyOAnYHBIE KAAQCTPOBBIE KapThl CO3AAI0TCS AAS He-
OIPaHNYEHHOTO KpyTa IIOAB30BaTeAeN ¥ AOAJKHEI COAEPIKATh CACAYIOIIUN
COCTaB CBEACHUU: FPAHUIIBI EAMHUI] KAAACTPOBOT'O AEAEHUS; TOCYAAPCT-
BeHHYIO rpaHully P®; apAMUHHCTpATHBHBIE I'DAHUIBI CyOBEKTOB PO,
MYHUIMIAABHBIX 06Pa30BaHul 1 HaCeAeHHBIX TyHKTOB; TIpaBoBhie rpa- 17
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HUIIBI 30H C OCOOBIMM YCAOBUSMU UCIIOAB30BaHUS TEPPUTOPUN U 3eMEAb-
HBIX YYaCTKOB; KOHTYDBI 3AaHUH, COOPY’KEeHUM, 0O'bEKTOB He3aBePIIIeH-
Horo crpoureabcTBa (OHC) Ha 3eMeABHBIX y4acTKax; HOMepa eAUHUIL
KaAaCTPOBOI'O AEA€HUS, KapaCTPOBble HOMepa 3eMeAbHBIX YYacTKOB,
3paHui, coopykernutt u OHC; cBepeHus o opMe COOCTBEHHOCTH Ha
3eMeAbHBIe YYaCTKH, 3paHud, coopy>keHuda 1 OHC; KapaCcTpOBYIO CTOU-
MOCTb 3€MeABHBIX YYaCTKOB, 3paHUM, coopykeHut u OHC; naomaab
3eMeAbHBIX YYaCTKOB, 3AaHUM; TPaHUIIEI TEPPUTOPHUANBHBIX 30H; paspe-
IIIeHHOE UCIIOAB30BaHNUE 3eMEeABHBIX YUacTKOB. Ha Ae’KypHBIX KapacTpo-
BBIX KapTax, IpepHa3HaueHHBIX AAS KaAaCTPOBOTO yueTa U BepeHmns 'KH,
KpOMe CBEAEHUM MYOANMYHBIX KapT AOAJKHBI COAEPIKAThCA CBEACHUS 00
00BeKTax, UMEIOIINX BpEeMEeHHBIU XapaKTep, & TAK’Ke ITYHKThI OITIOPHOU
Me>KEeBOU CETH.

Ha KapacTpoBBIX KapTax TEpPUTOPUM MyHUITUTIAABHBIX 00Pa30BaHNN
1 cyosekToB PO, mpepHa3HaYeHHBIX COOTBETCTBEHHO AASI OPTAHOB MECT-
HOI'O CAaMOYIIPABAEHUSA U OPraHOB UCIIOAHUTEABHON BAACTU CYO'BEKTOB,
AONSKEH COAEPIKaThCs IepeueHb CBeACHUN AeKYPHBIX KapT B IIOAHOM
obmeme.

B cooTBeTCTBUY C OCHOBHBIMM KAACCU(PUKAITUAMYU reorpadudecKux
KapT KaAACTPOBBIE KAPTHI IO COAEPIKAHUIO IBASIOTCS TEMAaTUYECKUMH,
110 Ha3HAUEeHMIO NyOANUYHBIE KapThl — O0IIeTr0 Ha3HaueHUs, a Ae>KypHbIe
U TeppUTOPHUAAbHEIE KapPThl — CIIeIIMaAbHOTO Ha3HaueHUs (COOTBETCT-
BEHHO AAS KaAACTpa 1 OPTaHOB yIIPABAEHUS).



PR3AEA 3. TEOPHA KAPTOTPAMMYECKHX NPOEKUHM

B paszgeae paccmampuBaromces membl:

3.1. OcHOBHBIE TOHATUS TEOPUU KapTOTrpapuIeCcKUX NPOEKIINM.

3.2. Khaccudukanus kaprorpaduueckux mpoeknui (KIT).

3.3. ®opMyABI YaCTHOTO MacIiiTaba AAWH, MacIITada IAOLIaAel, NCKa-
SKEHUS YTAOB.

3.4. HopmanbHBIe TUAMHApUYecKue ntpoeknuu (HLTT).

3.5. HopmanbHble KoHndeckue npoexknuu (HKIT).

3.6. A3uMyTaAbHBIE IPOEKITUH.

3.7. [Npoekiiunu Tonorpad@udeckKmux KapT U IIAQHOB.

3.8. Pasrpadka u HoMeHKAATypa TonorpadruueckKrux KapT U IIAGHOB.

[ 3.1. OcHoBHbIE NOHSTHA TEOPHH KAPTOrpadiMuBCKMN NpOEKUMi

Kaprorpajguueckasi npoeKknus — MaTeMaTUUeCKUM 3aKOH OTOOpa-
SKeHHUS ITIOBEPXHOCTU 3€MHOT'O IAAMUIICOUAA (MAM IIapa) Ha MAOCKOCTH,
KOTOPBIM BBIPA’KAETCSA CUCTEMOM YPaBHEHMU, CBSA3BIBAIOIUX IIPSAMO-
YTOABHBIE KOOPAMHATEI ¢ reorpadudeckumu. Oo1ue hopMyAbl ypaBHe-
HUM UMEIOT BUA;

X=f (o, 4),
Y=1 (9, ).

KapTtorpaduyeckas ceTka — oToOpa’keHHas 10 POpMyAaM KapTo-
rpauyecKou MPOEKIINY, TOCTPOEeHHasI U rpadpuueCcKr n300pakeHHas
HA MAOCKOCTHU CEeTKa reorpadruuecKol CUCTEMbI KOOPAWHAT.

I'eorpaduyeckasi cucteMa KOOPAUHAT CAYKUT AASL OIIPEAESAEHUS TT0-
AO>KEeHMS TOYKU Ha TOBEPXHOCTU 3€MHOTO SAAUIICOMAA VAU IT1apa 3Haue-
HUSIMU YTAOBBIX BEAMUHH HIUPOTHL U AOATOTHL [IIupoTa — reorpaduyeckas
KOOPAMHATA, KOTOPAas ONIPEAEASETCSI 3HaUeHUEM yTAQ MEKAY IIAOCKOCTBEO
9KBaATOpa U HallpaBA€HHEM HOPMAaAM K IOBEPXHOCTHU pedpepeHIl-dAAII-
COUAQ UAY OTBECHOM AMHUU B AQHHOU TOUYKE. AOATOTa — reorpadudeckas
KOOPAMHATA, KOTOPAs OIIPEAEASIETCSI ABYTPAaHHBIM YTAOM, 3aKAIOUEHHBIM
Me>KAY IMAOCKOCTSIMY, IIPOXOAAIINMU Yepe3 HadyaAbHBIM MEPUAMAH U Me-
PHUAMAH AQHHOM TOUKHU. ['eorpadpmueckre KOOPAUHATEL MOI'YT OBITH I'eO-
Ae3MYeCKUMU 1 aCTPOHOMUYECKUMU. B cAydae MCIIOAB30BaHUS IIPH OIIpe-
AEAEHUHU reorparieckrux KOOPAUHAT HOPMAAHU K ITIOBEPXHOCTHU IAAUTI-
COMAa KOOPAUHATHI HA3hIBAIOTCS T€OAE3UUeCKUMU 1 0003HavYatoTcss Bu L;
a B CAy4Yae NPUMEHEHUs OTBECHOM AMHHMHU K IIOBEPXHOCTHU JAAUIICOUAA
OHU Ha3hIBAIOTCS aCTPOHOMHUYECKUMM 1 0003HauatoTcs ¢ 1 L. [lapaareab —
AMHUS, COEAUHSIONIas TOUYKU OANHAKOBBIX 3HaUeHUN INPOTH]; MEPUAHN-
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aH — AMHUS, COEAUHSIONIass TOYKM PaBHBIX 3HAUYEHUU AOATOTHI. CeTb
IapasreAell 1 MePUAUAHOB (KaK IPABUAO, PETyAdpHAs) Ha SIAAUIICOUAE
VAU IIape Ha3bIBAETCS CEeTKOM reorpapuyecKoi CuCTeMbl KOOPAUHAT UAT
reorpapuuecKom CEeTKOM.

MacmTa0bl: 4aCTHBIA MacmTad AAUH, |[L — OTHOIIIeHUe 0eCKo-
HEYHO MaAOTo OTPe3Ka B AF0OOM TOYKe KapThl K COOTBETCTBYIOIIEMY

as’
0eCKOHEYHO MAaAOMY OTPe3Ky Ha IOBEPXHOCTU IAAUIICOUAA H# = S
U siBAGeTCd PyHKIIHel reorpauueCcKIX KOOPAUHAT U a3uMyTa, 1 = £, (¢, 4, a);
TAABHBIA MacCIITaO y, — YaCTHBIA MAcCIITad AAMH HA TAABHBIX JA€MEH-
Tax KapTorpauueckKou CeTKHU (HalpuMep, Ha OCEBOM MepHuAuaHe
B IIPOEKIUMA PABHOYTOABHOU IIOIIepedYHO-IUuAMHApUYeckou (PIILI)
laycca — Kpiorepa, Ha cpepHel ITapaAAeAn B IPOEeKINAX HOPMaAbHBIX
KOHUYECKHUX UAU B TOUKE ITOAIOCA B HOPMAABHBIX a3UMYTAaABHBIX IIPO-
€KIUAX), Ha KOTOPHIX i HEe U3MeHdIeTCS (UCIOAB3yeTCa AAI 0003Ha-
JeHUs 00IIero Maciitaba KapThl, @ TaK>Ke AAS OTIPeAeAeHUs UCKaKe-
HUS AAUH); YaCTHBIM MacmTad AAMH IO MepUAHMaHy — Im; YaCTHBIN
MacumTad AAMH [0 MapaAAeArd — 1I; MaclITad mAoIaAen p — OTHOIIIe-
HUe OECKOHEYHO MaAOU Tpanelnuu B AI0OOU TOYKEe KapThl K COOTBET-
CTBYIOIIEM OECKOHEYHO MAAOM TPAleIuu Ha SIAAUIICOUAEL,

dr’
p=—r= Su(0,.2).

KapTorpaduueckue npoekimm 0ToOpa>karoT AAUHBI OTPE3KOB, IIAO-
IITaAY IAOCKUX (PUTYP U TOPU30HTAABHBIE YTABL C UCKa’)KeHUSIMU, KOTO-
pble U3MepSI0TCS COOTBETCTBYIOIIMMY BeAMYNHAMY: MCKa’KeHHsI AAMH —
v, = (x — 1):100 %, rae 3a | TPUHATO 3HAUEHNE |; ICKAXKEHUSsI IIAOIAAEH —
v, = (p — 1):100 %, rae 1 =p,, ncKakeHune yraoB — o =Aa,,, =a—o', TAe
0¥ o' — a3UMYTHI Ha 9AAUIICOUAE U Ha KapTe COOTBETCTBEHHO.

IJAAMIC UCKa)KeHUN — 3aKOH paclipepAeAeHNs 3HaUueHUH 4 B ATOOOM
AAQHHOM TOUKe KapThl B 3aBUCUMOCTHU OT a3UMYTa ; 3aKOH ONMCHIBAETCS
MaTeMaTUYeCKU U n300pakaeTcs rpaduuecKy 9IAAUIICOM (puc. 1); yacT-
HBIM CAyYa€eM JAAMIICA, KOTAQ IIPU PABHOYTOABHOM OTOOpPAa’KeHUHU 3Ha-
YeHHUs YaCTHOTO MacITaba Mo BCeM HAIlpPaBAEHUAM PaBHBI, SBASETCS
OKpy>kHOCTb. DOopMyAa 3aKOHA OCHOBaHA Ha IIOHATUY I ABHLLX HANDAB-

A Aenull. 'AaBHBIE HAlIpaBAEHUS — 3TO

ABa B3aWMHO IIePIIEHAUKYASIPHBIX Ha-

b npaBAeHUsd Ha Kapre (X, Y), 3HaueHUsa
a YAaCTHOTO MacIlITaba AAWH 110 KOTOPBIM

ABAATIOTCA 3KCTPEMAABHBIMA (HO OA-
HOMY — MAaKCHMAABHBIM, i = a, a 110

¢ APYTOMY — MHUHHUMAABHBIM, 4 = b).
B mpoekIusax ¢ OpTOrOHaABHBIMHE CET-
Puc. 1 KaMub=mua=n.
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M30K0Aa — AMHUS, TOCTPOEHHAs Ha KapTOrpauIecKoi CeTKe, Co-
eAMHSIONIast TOYKH C PABHBIMHU 3HAY€HUSIMU NUCKa KEHUI V), V,, ; ©30KO-
ABI, TaK JK€ KaK IAAUTICHI UCKa)KEeHUH, IPUMEHSIFOTCS AAST M300pakeHUs
pacrnpepeAreHUs 3HaYEHUHM UCKa*KeHUU TTPOeKIIMY Ha KapTax. Mcrmoab-
3yIOTCS TakKve M300pa’keHus IpU BHIOOPE MPOEKITUN U AAST BBEASHUS
MTOMTPaBOK B U3MEPEHHBIE 110 KapTaM 3HAaUEeHUS AAWH, TIAOIIAAEN U YTAOB.

Il 3.2. Knaccujukauuu Kaprorpadinyeckux npoexuni (KN

KapTorpadguuyeckre npoeKum MOKHO KAACCU(PUITMPOBATH 10 pa3-
AWYHBIM IPpU3HAKaM, TA@BHBIMU M3 KOTOPBIX SIBASIOTCS: BUA HOPMAABHON
KapTorpauiyecKoi CeTKH, XapaKTep (BUA) UCKa>XeHHUM, MOAOKeHUe
IIOAOCA C(hepruecKOM CUCTEMBI KOOPAUHAT.

Ha ocroBanuu nnepsoro npusHaka Bce KIT noppaspeadroTcsd Ha u-
AUHAPHYECKHe, KOHUYeCKHe U a3uMyTaAbHBIE IPOEKIINU U CXOAHBIE
C HUMU IICEeBAOIIMAMHAPUUECKIE, ICEBAOKOHUUECKIE U IIOAUKOHUYECKHE.
DOOpPMYABI TUANHAPUIECKUX IPOEKIIUY MOTYT OBITH IPOUAAIOCTPHPOBA-
HBI TeOMeTpPUYeCKU B BUAE IMAWHAPA (PHUC. 7, @), OIUCHIBAIOIIETr0 SAANII-
COMA, ¥ KaCaloIerocs ero MIOBEPXHOCTU 10 AMHUU 9KBATOPA UAU 110 AU-
HUSAM ABYX OAM3KUX K HEMY [Taparrenen (puc. 8).

Huaungpuueckue poeKIUU 00Pa3yroT KapTorpadruiecKyo CETKY
IPAMOYTOABHOU (POPMEI (pHUC. 2, @). B ICeBAOITUAMHAPHUYECKUX ITPOEK-
IUAX IapaAAEAU COBIAAAIOT C MUAMHAPHUUYECKUMH, @ MEPUAUAHBI — AYTH,
CHUMMETPUYHbIE OTHOCUTEABHO CPEAHEro Mepruarana (puc. 2, r).

Konuueckue TpoeKINU UAAIOCTPUPYIOTCS KOHYCOM, KacalouMcs
IIOBEPXHOCTH SAAUIICOMAA IO AMHUSIM OAHOM UAU ABYX Ilapasrerei
(puc. 13, a); 06pa3yioT CeTKy, MeprUAUaHbl KOTOPOU — IIpSMble AMHUH,
CXOAAIIHEeCS B OOIIEM I[IeHTPe, a TapaAAeAr — AYTU KOHIIEHTPUYECKUX
OKPY>KHOCTeH (pHUC. 2, 0). B ICeBAOKOHUYECKUX IIPOEKIIUAX IaPAAECAT
COBNAAQIOT C KOHMYECKUMH, @ MEPUANAHEI IBASIOTCS AyTaMH, CUMMeT-
PUYHBIMU OTHOCUTEABHO 0 %)
CpepHEro MepupuaHa f
(puc. 2, g). Bnoaukonu-
YeCKUX IPOeKIHUsIX Ia-
ParreAr — AYTH pas3Ho-
IIeHTPOBBIX OKPY’KHOCTEH,
a MepUAUAHBI — KPUBHIE,
CUMMeTpUYHbIe OTHOCH-  ° » ®
TEeABHO CpeAHero Mepu-
AWaHa, MTHOTAQ MMeolIe % Po %
TOUKY Ileperuoa (puc. 2, e).

A3umymanbhble Ipo-
€KIIMU UAAIOCTPUPYIOTCS
IAOCKOCTBIO, KOTOpasi Puc. 2 21
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KacaeTcsl SAAUIICOMAQ B TOUKe IOAIOCA U OOpa3yeT CEeTKY, HaparreAnd
KOTOPOM — KOHIIEHTPUYECKHUE OKPYKHOCTH, @ MEPUAUAHEL — IIPSMEIE,
repeceKarollrecs B TOUKe IOAKOCA (puUc. 2, B).

[To xapakTepy UCKa>kKeHUN pa3AndyaioT paBHOYTOABHBIE, paBHOBe-
AMKHE 1 paBHOIIPOMEJKYTOYHBIE IIPOeKINU. PaBHOyroAbHble TPOEKITUN
He UCKa’KaloT TOPU30HTAABHBIE YTABI, HO CYIIIeCTBEHHO UCKaKaloT IIAO-
IIAAY; TAQBHBIM YCAOBHUEM MOAYUYEHUS 3TUX IPOEKIUN IBASETCS PABEH-
CTBO YaCTHBIX MacCIITA0OB 110 BCEM HAllPaBAEHUSIM, B TOM UMCAE IO T1a-
pasreAdaM U MepUAUaHaM, {4 = N = m.

PapnoBeaukue TpOeKIUM He UCKAXXAIOT MAOIIAAN, HO CYIIIeCTBEHHO
HUCKa’kaloT YTABL. [A@aBHOE yCAOBHE 3TUX NPOEKINM — BO BCEX TOUKAX
KapTer p = 1.

PaBronpomesxymouHble IPOEKINU SIBASIOTCS CaMbIM paclpoCcTpa-
HeHHBIM BapUMAHTOM IIPOEKIUM, KOTOPBINM HA3BbIBAIOT IPOU3BOABHBIM.
B HUX IPUCYTCTBYIOT BCE BUABI NCKA’KEHUH, HO X 3HaUeHUSI HEOOABIIINE;
TA@BHOE YCAOBHE 3TUX IIPOEKIIUN — YaCTHBIN MacIITad AAMH II0 OAHOMY
13 TA@BHBIX BapUAHTOB HAllPAaBA€HUM SIBASIETCS IIOCTOSTHHBIM.

KapTorpacduueckas npoeknus, KoTopas HeIIOCPEACTBEHHO (6e3 1c-
IIOAB30BAHUS BCIIOMOTATEABHOMN cepudecKOM CHUCTeMbl KOOPAWHAT)
OTOOpa’kaeT CeTKy reorpapuieckom CUCTEMBI KOOPAMHAT, ¥ 0OpasyeMas
e1o KapTorpadunueckasl CeTKa Ha3bIBalOTCSI HOPMaAbHBIMY; B HOPMaAb-
HBIX IIPOEKITUAX reorpaduiyecKas U NCIIOAb3yeMas IIOAsIpHas chepude-
CKasi CUCTeMbI ¥ COOTBETCTBEHHO UX TIOAIOCHI COBTIAAAIOT (¢, = ¢, = 90°).

Kaprorpaduueckass IpoeKnus, B KOTOPOU UCIOAB3YETCS ITIOAIPHASA
cheprueckas cucTeMa KOOPAUHAT C IIOAFOCOM, PACIIOAOSKEHHBIM OTHOCH-
TEABHO TeorpauIecKO CUCTEMbI KOOPAMHAT Ha ee 9KBaTtope (¢',=¢,=0°),
Ha3bIBaeTcs momepeyHoil. Kaprorpaduiyeckas IpoeKIys, B KOTOPOH 1C-
IIOAB3YyeTCs IOASIPHAS c(pepryecKas CUCTEMA C IIOAFOCOM, PACIIOAOKEHHBIM
MEeKAY TeorpauIecKuM MOAKCOM 1 3KBaTOpoM (0° < ¢’ < 90°), HaskIBa-
eTcs Kocom. IIpuMep NOAIpHOU cheprudeCcKOM CUCTEMBI, UCIIOAB3yEeMOU
B IIOTIEPEYHBIX M KOCHIX IIPOEKIMAX, N300pakeH Ha puc. 3. [TorokeHne

TOYKM A B CUCTeMe OIIpeAe-

1 (4]
0'p-9p-90 ASIETCS a3UMYTOM, KOTOPBIH
anbMyKanmapam
e paBeH ABYIPAHHOMY YTAY
= /\ MEeJKAY IIAOCKOCTSIMHU Ha-
) ‘J . YaAbHOTO BepTHKaAa U Bep-
Z | THKAAQ, TPOXOAAIIEro yepes

TOUKY A, @ TaK’Ke 3eHUTHBIM
U paccrossHueM Z, paBHLIM
e T sepmukan AAMHE AYTH BEPTHKaAd OT
\ ) / moAroca p’ Ao Touku A. Ma-
/ ABI€ KDYTH, TEpIeHAUKY-
ASIpHBIE K BEpTUKAAaM, Ha-
3BIBAIOTCS AALMYKAHMAPA-

Puc. 3 mamu.
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[l 3.3. GopmyAbl vacTHoro Macwraba pamn, Macwraba naowapei,
HCKaEHHA YrA0B

dy

dx 1

Puc. 4

M3 6ecKOHEYHO MAAOro c(hepoOuAMIECKOro Tpeyroabnnka AA A, Ha
SAAUIICOUAE (PHC. 4, @) GECKOHEUHO MaAbIil OTpe3oK dS =+/dS. +dS; ;
13 COOTBETCTBYIOIIETO €My IIAOCKOT'O TPDEYTOABHHKA (PHC. 4, 0) Ha KapTe
dS' = \Jdx’ +dy’ .13 TpeyroAbHUKOB Ha pHC. 4, a11 4, B ds,=rd/, dsS,=Mdy,

TA€ I — papuyC IIapaAAeAn, a M— PapAryC KPDUBU3HBI MEPHUAAHA. IToa-
ds’

CTaBUB B O0IIYI0 (DOPMYAY YACTHOTO MacIuTada AAMH # = S

MIOAY-
YeHHbBIE BEIPAKEHUST, UMeeM
Z_dx2+dy2 B ax’ +dy’

- - 2
ds; +ds;  Mdp*+r’di’ 2l

ITocae pudppepeHITUPOBAHUSA U 3aM€EH IOAYYUM Pa3BEepPHYTYIO pop-
MYAY 4aCTHOTO MacIITaba AAMH:

e . .
M= —Zcosza +2Lcosa-szna+§2sm2a ,
M Mr r

rae e, f, g — KoaddunueHTsl ['aycca; M — papnyc KpUBU3HBI MepUAUaA-
HQ; I — PapUyC IIapasreAn; o — asuMyT orpe3ka AA . Ecama = 0°(1809),
TO M3 AQHHOTO BbIpa’KeHUs MOAy4YaeTCsl (DOPMyAa YaCTHOTO MaclITadba

e

110 MEPUAMAHY: M = 5Ya aecanm a = 90° (270°, To moAyuuTcst opmMyaa

MaciiTaba Mo mapasAeAn: 7= ﬁ Ans mapa 4 = m*cos’a + n%sin’a.
r

O06006111eHHBIN BapUaHT (POPMYABI YaCTHOI'O MacIliTaba AAWH UMeeT BUA;

i = m’cos’a + mn cosisin2a + n’sina. @)

23
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2. a) 0)

ds’,

Puc. 5

W3 puc. 5, au 5, 6 nmAomapAb 6€CKOHEYHO MaAOU TpaleIny Ha 9A-
auncoupe dF = dS,-dS,, a IAOIIaAb COOTBETCTBYIOIEN Tpallelluu Ha
Kapre dF'=dS',- dS', sin i, TAe i — YyTOA MEKAY CTOPOHOM 1 OCHOBaHUEM
Tpanenuu. [TOACTaBUB 3TU BBIpa*KeHUA B 0011yI0 (POPMYyAY MacIiTada

. dr’ ds',-ds’,-sini _(dS’, | [dS’,
TROTIAAST P =" as,-ds,  \as, ) as, S5m0
3Has, YTO OTHOIIEHUS B CKOOKaX eCTh YaCTHbIe MAaCIITa0bl M U N, OKOH-
JaTeAbHasd (popMyAa MaclITadba MAOIIAAEHN ITIOAYIUT BUA,

MIOAYYUM P =

p=mnsini. (2)
AN IPOEKIIUY C OPTOIOHAABHOU CETKOU p = mil.

3.

Puc. 6

At ToAydeHHsT (POPMYABI MCKa’KeHHUSI YTAOB BOCIIOAB3yeMCs PU-
CYHKaMHu (puc. 6, a, 6) oTpe3koB Ha aaruticoupe (OA u OB) 1 Ha TAOCKOCTH
(O’'A’m O'B’), nMerommx a3uMyThl COOTBETCTBEHHO 0L M1 0" T 0OPa3yIOITUX
yraet un u'. 13 pucynkos u = 180 — 2au u = 180 — 20. Toraa uckaxe-

Au ,
HUdyraau' —u = Au = 2(a — o), HAH—2= 0.—a . CorracHO popMyAe
a3sUMyTa B IIPOEKIUY C OPTOTOHAABHOM CETKOM [2] tg ' = —tga_ tgaﬁ
[Mocae TpuroHOMETPUUYECKUX TPEeOOPa30OBaHUMN:
_(a—Db)sin(a+a’)
2 (a +b)

sin (a—a')= sm
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B sTom BbIpa’>KeHU!U Au 6YA€T MaKCHUMaAbHBIM M 0003HAYaThCSA

OYKBOU ® IIPU YCAOBUHU, €CAU sin(a + o') = 1, U3 4ero caepyer, 4To
. w a-b . .
sm?: P AASL TIDOEKIIMU C OPTOTOHAABHOM CEeTKOU 3Ta (POPMyAd
a
uMeeT BUA;
. @ |m-—n|
sin— = . 3
2 mtn (3)

[ 3.4 HopManohbie yAMHAPHYECKHE npoexunn (HIM

06wme hopmyant u ceoiicTea HIN

Ha puc. 7, aipepcTaBAeHa reoMeTpUYecKas UAAIOCTPAIIHS HOPMaAb-
HBIX IUAWMHAPUYECKUX IPOEKIIUY C OAHOU TAABHOU MapaAAeAbto (¢, = 0°).

KapTrorpacguueckas ceTka 3TOM IPOEKIUU A@Ha Ha pUC. 7, 0, U3 KO-
TOPOTO CAEAYET, UTO

x=flp);y=pi

rAe f/ — KOHCTaHTa, 3HaUueHHe KOTOPOM 3aBUCUT OT pPapryca TAaBHOU
napasreAy, f = r,.

dx
N3 puc. 7, B, rim=—— ;n=ﬂ=ﬁ,
Mdp rdA
a) E) )
M
©o
6) X
Bo.n
|
P - &
% — . 2 Mde
o | ] o
Ldp = g
L<de .| -
M rd)
Y x dy
Puc. 7

VckaskeHUs B AQHHOM KAACCe IPOEKIIUY 3aBUCAT OT ¢, HO Ha TA@BHBIX
MapaAAeAsiX OHU OTCYTCTBYIOT. Ecau ¢, = 0, To HLITT npuMeHstor aps 29
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KPYIIHOMACIITaOHOTO KapTorpaupoOBaHMs TEPPUTOPULM, PACIIOAOKEH-
HBIX 110 00€e CTOPOHHI (IO’KHEe U CeBepHee) 9KBATOPa, B IPeAeAaxX MMOAO-
CBI IIUPUHOM 6° — 7°, ¥ BEITSHYTHIX BAOAB HETO (PHUC. 8, a); eCAU IPOEKIUI
UMeeT ABe TAaBHBIE IIapAaAAEeAr (PACIIOAOKEHHBIe Ha KpasiX 3TOM ITIOAOCH]),
TO 30HA C HEOOABIIUMU 3HAUYEHUSAMU UCKAKEHUN YBEANYUBAETCS NIPU-
MepHO B ABa pasa, Ao 12°—14° (puc. 8, 6). Kpome TOro, AQHHBIN KAACC
IIPOEKINY IPUMEHSIOT AAS OO30PHBIX (MEAKOMACIITAOHBIX) KapT MUPA.

Puc. 8

PaBHOYroAbHLIE NpoEKyHH (Mepkatopa)

[Moanas pacueTHas popMyAad X = f(p) A@HHOU IIPOEKIINU BLIBOAUTCS
IIPU YCAOBHUHU M = N B CAEAYIOIIEN IOCAEAOBATEABHOCTH [2].
ITopcTaBUB B paBeHCTBO M = N IIPaBhIe YaCTU OOIUX POPMYA M U 11,

d P pM
dx = —a’
v dgo , TOTAQ Q.

IIOAYYUTH

Md.
3anucaTtb POPMYAY B BUAE UHTETPAAA X = ﬁj (P

B

lgU+C,
odg

ITocae ero OIIpepAeNeHUsd X =

rae Mod = In(e) — MOAYAB [IepexoAad OT HATYPAAbHBIX AOTapU(MOB K Ae-
CATUYHBIM; € — 3KCIIeHTPUCHUTET SIAAUIICOUAQ; IgU BbIOUpaeTcs U3 cre-
LIMAABHOU TAOAMIIEI IO 3Ha4eHUAM ¢; C — IIOCTOsIHHAs UHTETPUPOBAHNUS,
KOTOpas IIPU COBMeEIIeHNUH OCH Y ¢ 3KBaTOpoM pasHa 0.

PacueTHast hopMyAa y COBIAAAET ¢ o0Ieit GopMyAror — y = fA.

(MopMynbl PABHOYrOALHBIX NPORKLMil

x= ﬂ gU;y=phip=mn=m’=n%n=
28 Mod
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KapTorpacuueckas ceTka 1 IAAUICH UCKaKEeHUH, IIPeACTaBASIOIIe
CcOOOU OKPY’KHOCTH, B 3TOM IIPOEKIIUHU ITOKa3aHbI Ha puc. 9. [ToCKOABKY
B HeM He MCKa’KaloTCsa TOPU3OHTAABHBIE YI'ABI, TO PABHOYI'OABHBIE ITU-
AWHAPHUYECKUE IIPOEKIUY IPUMEHSIIOTCS AAS MOPCKUX HaBUTAITMOHHBIX
KapT, Ha KOTOPLIX YAOOHO HAHOCUTH KYPC ABUJKEHUS CyAHA B BUAE IIPS-
MBIX AUHUHY, Ha3bIBAeMBIX A0KCOgPOMUAMU.

(VP YN
NIV %

Puc. 9

AOKCOAPOMHUS — COEAMHSIONIAS ABE TOUKHU ITpsiMasi Ha KapTe (puc. 10, 6),
KOTOpOfI Ha ITIOBEPXHOCTU SAAUIICOUAQ UAU ITTaPA COOTBETCTBYeT AMHUA,

PasBepnyTasa popMyra x =f[(p) B A@HHOU IPOEKITUN BEIBOAUTCS ITPU
1
yCAOBUU p = 1, m = — cAepyioIIUM oOpasoM [2].
n
1
[MToacTaBUB B paBEHCTBO m = — 3HAUYEHUS M U N U3 OOITUX (POPMYA
n
IIPOEKITUH, ITIOAYIHUM
dx

r Mr
— =7 dx = ——dop,;
Mdg BT

IpeoOpa3oBaB IOCAEAHIOIO POPMYAY AAM ITIAapa (IIOCKOABKY AQHHBIM KAACC
NIPOEKIUM TPUMeHIeTCs TOABKO AT O030PHBIX KapT), HAXOAUM 21
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R’ coso
dx=——7>—d
B

raAe R — papuyc 3eMHOTO 11apa. R?
HpOI/IHTzer‘pI/IpOBaB IIOAYYE€HHOE BBIpaKeHue X = ﬁ—J.COS @dy | na-
XOAUM x = R—sin<p+ C. ITocKOABKY OCh Y coBMellleHa C 3KBATOPOM, TO
Cc=0.
Kaxk 1 B paBHOYTOABHOM IIPOEKIINY, y OIIPEAEAsIeTCs II0 (hopMyAe

y=pA

MopMynsl PABHOBEAMKHK NPOBKUMi

RZ / I ﬁ o [6)]
x=gosing, y=pi p=r, m=" n="L,1g(45+2)=n

CeTKa U BAAUIICHI UCKa’)KEeHUM AQHHOTO KAACCa MPOEKITNU UMEIoT
BUA, ITOKa3aHHBIN Ha puc. 11. [Thomiaau BCeX S3AAUIICOB B AQHHOM IIPO-
eKIIMU PaBHHI.

aauNan|

P T

Puc. 11
PaBHONPOMENYTOUHBIE NPOBKLHA

KonkperHas popmMyaa X = f{() A@HHOTO KAaCCa ITPOEKITUHA BEIBOAUT-
cauizycropua m = 1 [2].
ITopcTaBUB 3HAUEHUE M U3 OOIIUX (POPMYA IIPOEKIIUN, UMeeM

dx
Mdyp
IpeoOpa3oBaB AAS IIapa, HOAYYHM dx = Rdg.

ITocae mHTETpUPOBAHUSA IOCAEAHETO BEIpakeHus X = Rp + C.
[MTockoABKy oCh Y coBMelieHa ¢ 3kBatopoM, C = 0.
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Kak ¥ B APYTUX ITUAUHAPUUECKUX MTPOEKITUAX, ¥ OTIPEAEASIETCS TT0
dopmyae y = pA.

(MopMyAbl PABHONPOMEKYTOYHBIN NPOBKUMiA

w m-—n

m+n’

CeTKa U AAUIICH HCKa)KeHUN AQHHOM IIPOEKINH N300pakeHbl Ha
puc. 12.

X

Puc. 12

[ 3.5. HopmancHbie Konwyeckue npoexyun (HKM

B) r)
do
p
- ~——"\dp
Puc. 13

23



[ ] 1.N. AEREAEB. KAPTOPAWAA

30

06uwme opmyasi u ceoiicTea HKN

Ha puc. 13, a noka3zaH reoMeTpu4ecKui CMBICA HOPMAAbHBIX KOHU-
YeCKMX MPOEKITUY ¢ OAHOM TAABHOM Iapasreabio. KapTorpaduueckas
ceTKa, oOpa3oBaHHas A@HHOU MTpoeKIinen, n3oopa>keHa Ha puc. 13, 0,
13 KOTOPOI'O CAEAYET, YTO

p =£9), 0 =ak,

rAe 0 — IapaMeTp, KOTOPBIM B KOHWYECKUX IIPOEKIIUgIX MeHblle 1 1 3a-
BUCHUT OT @, (00 = 0 B IUAMHAPHUYECKOU IIPOEKIUY, 0. = 1 B A3UMyTaABHBIX
IIPOEKIIUIX).

W3 puc. 13, B, r(3HaK " — " 0603HavaeT 0O6paTHYIO 3aBUCUMOCTD MeJK-
AY P U Q): _d_p’n_Pdé_%'
Mdy rdh 1

3HaueHUs NCKa’KeHNU B AQHHOM KAAacce IIPOeKIINY 3aBUCAT TOABKO
oT ¢. Ha rraBHBIX IIapasAeAdX, 3HaYeHUS IIUPOTHI KOTOPHIX MOTYT Ha-
XoAUThHCA B uHTEpBane 40° — 70°, MCKa>KeHUs OTCYTCTBYIOT, IOATOMY 3TH
IPOEKINY IPUMEHSIOT A KapTorpaduPOBaHUs 0O BEKTOB, BBITIHYTHIX
BAOAB ITapaAreAel U PAaCIOAOKEHHBIX B cpepHUX mupoTax. HKIT npu-
MEHSIOT A CPeAHe- U MEeAKOMAaCIITaOHOTO KapTorpadupoBaHud. Aad
KaprorpadupoBaHusd OOBEKTOB, UMEIOIIUX IIMPOTHYIO IPOTIKEHHOCTD
MeHee 7°, IPUMEHSTIOT ITPOEKIINIO C OAHOM I'AABHOM TTAPAAAEABIO, @ 00b-
€KTOB, UMEIOIINX MPOTSKEHHOCTD 110 HINpOTe Oonee 70, IPUMEHSIOT
BApHUAHT IIPOEKIINU C ABYMs TAQBHBIMU IIaPAAAEAIMHU, IPUYEM ITE€PBLIA
BapWaHT IPUMEHSIOT AT KapT Cy0beKTOB PD HeOOABIIIOTO U CpepHero
pasmepa, a BTOPOM BapUAHT — AAS KAPT KPYITHBIX 110 MAOIAAU CYO'BbeK-
TOoB PD 1 epepaniiu B [eAOM.

Kaxk caepyet u3 puc. 13, 6, CBSI3b IPIMOYTOABHBIX U IIOASIPHBIX KO-
OPAMHAT Y3AOBBIX TOUEK KapTorpaUuecKoU CeTKU B 3TOU NPOEeKIUHN
BBIpakaeTcd (popMyraMu

X=q—pcosd, y=psing,

TA€  — PaCcCTOSTHUE MEXKAY HaUaAbHBIMUA TOUKAMU KOOPAWMHATHBIX CHU-
CTeM; p — PAAUYC [TAPAAAEAH; O — IMOASIPHBIN YTOA.

PaBHOYrOALHBIE NPOBKILHM

PacueTnyto hopmyay p =) AaHHOM IPOEKITUU BEIBOAAT IIPU YCAO-
BUM m =n [2].



PAAEN 3. TEOPHA KAPTOTPADHYECKMN MPOEKUMA [ ]

nOACTaBI/ITB B PAaBEHCTBO M =N BMeECTO M n X 3Ha4YeHUdg U3 O6H_[I/IX

OPMYVA, TOTAQ
bopy, TorA _dp _op.dp _ Mdy
Mdp  r P r

HamnmcaTb hopMyAy B MHTETPAaABHOM BUAE:

Mdg
r
Aanee moayuuM: Inp = InC — alnU, p = W’

lnp:lnC—a_[

rae BeAndnHa U 3aBUCUT OT (¢ M OIIPEAEASIETCS II0 KapTorpadruiecKon
TaOAUIIE.
IToApHBIN YTOA B AQHHOU IPOEKIUM OIIPEAEASTETCS IO (hopMyAe

0 =al.

MopMyAbLI PABHOYTOALHBIK NPOBKIMii

U(X
X=q—pcosé,y=psin5,p=%,C:roa_"’

a=sing,0=0i,m=np=m?w=0.

CeTKa M 3AAUICH UCKa)KeHUN AQHHOU IIPOEKITUN U300PpaskeHbl Ha
puc. 14.

Puc. 14
PaBHOBEAMKHE NPOBKUHM
[Moaryto hopmyay p = f(@) 3TOM TPOEKIMU ITOAYUYAIOT IIPY YCAOBUH
1
p=1 m==—[2].
n
[MToacTaBUTH B TOCAEAHEE PABEHCTBO 3HAYEHUS M U I, TOAYIUTCS

Mi
_d_sz ,OTKYAanP=—a—rd§0
Mdp op 21
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3amucarh B BUAE MHTETpPpaAd U OIIPEAEAUNTH €T0, TOTAQ
2 2
,02 = —EJ‘MVCIIQD = C—ES,

rAe S — nAolaAb CPepOUANUECKOY Tpallellu ¢ Pa3HOCTHIO AOATOT B 1 pa-
AVaH U MPOTSPKEHHOCTHIO OT 9KBATOPAa AO TEKYIIIeH ITapaAleAl; ee 3Ha-
yeHHre HaXOAUTCS 10 ¢ B KapTorpadudeckux tadbanrax. Gopmyaa mo-
ASIDHOTO yTA& He MEHSIETCS, 0 = OA.

MopMyALI PABHOBEAMKHX NPOBKIMii

X=q—pcosd, y=psind,

2
pz,fZ@ ,TAE O = singoo,c=S0+rL ,
a 2o

v © m-—n . 0 m-—n
= Lig—-=—"—,u\ausin—= .
p=hB85773 2 mtn

CeTKa ¥ 3AAUICH UCKa’)KeHUN AQHHOU IIPOEeKIIUN U300pa keHbl Ha
puc. 15.

PaBHONPOMENYTOUHBIE NPOEKLHA

@opmyay p =fp) AAHHOM TPOEKIIUY BEIBOAAT M3 ycroBuss m = 1 [2].
IMopctaButs 13 00mux dopmya HKIT 3Hauenue m, Toraa

_dp_ =1 ,adp=—Mdgp.
Mdg

[TpouHTErprupoOBaTh U IOAYIUTH
p=—s+C=C—s,
rAe S — AAMHA AyTM MepHUAMAHa OT 3KBATOPa AO TEKYIIel IapasreAd; ee

3HAQUEHNUE ONPEAECASETCH 110 ¢ B KapTorparuiyecKux TabAUIAX.
®opmMyaa MOASIPHOTO yTAa OCTAeTCs 6e3 U3MeHeHU — 0 = od.
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(MopMynbl PABHONPOMEMYTOUHBIX NPOCKUMiA

7

x=q—pcosd, y=psind, p=C—s, C=s0+ai,
m= 1,n:%,a = sin g,
r
I—-n

p=n Sing—
U2 I+n

CeTKa ¥ 3AAUIICH UCKa’)KeHUN AQHHOU IIPOEKITUN U300paskeHbl Ha
puc. 16.

2

Puc. 16

[ 3.6. A3HMYTanLHbIE NPOEKIMM

HopManbHbIe a3WMyTanLHbie npoexuuM (HAM

l'eoMeTpryecKuil CMBICA HOPMAABHBIX a3UMYTAABHBIX IIPOEKIINU

moKasaH Ha puc. 17, a.
X

a) 0)
Puc. 17

Kaprorpadunueckas ceTka B 3TOM TpoeKLIuu (puc. 17, 6) cxopHa € CceT-
KOM KOHMYeCKOW MPOEKIIUH: 3AeCh TapaAreAr — KOHIeHTPUYecKue gg
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OKPY’KHOCTH, @ TaM — YaCTH KOHIJEeHTPUYECKUX OKPY>KHOCTEM; 3AeCh
MepUAUAHBL — IPSAMELE, IepeceKaroecsd B IIOAIOCe, @ TaM — IPSMEIe,
CXOAAIIIVECS K IIOAIOCY (HO B HEM He Ilepecekaromuecsd). [Toatomy oHu
B TEOPHUHU IPOEKIIUI pacCMaTPUBAIOTCS KaK YaCTHBIN CAydYail HOPMAAbHBIX
KOHUYECKUX IPOEKITNY, B KOTOPBIX IapaMeTp ¢. = 1, 03ToMy ux opMy-
ABI BEIBOAATCSI @aHAAOTUYHO (pOpMyAaM KOHUYECKUX TPOEKITUN C YUeTOM
AAQHHOTO YCAOBHUSA. [IOCKOABKY B @3MMYyTAaABHBIX IIPOEKIIUAX UCKAKEHUA
B TOYKe IIOAIOCA OTCYTCTBYIOT, TO 3TH IIPOEKIIUU IPUMEHSIOTCS AN Kap-
TorpadMpOBaHUs NOASIPHBIX 00AACTer APKTUKM M AHTApKTUKU. Tak ke
KaK pacCMOTpeHHBIe KoHUuYecKue Ipoeknuy, HAIT 6bIBatOT paBHOYTOAB-
HBIMU, PABHOBEAUKUMHU U PABHOIIPOMEKYTOUYHBIMHU C COOTBETCTBYIOIIUMU
AASL KQJKAOTO BEAQ POPMYAAMHE, CETKOM 1 PacCIIpeAeAeHUEeM UCKa KEeHUN.

NepcnexTHBHO-a3uMyTanLHbIE npoeKyud (MAM

B 3TuX NpoeKIuAX IOBEPXHOCTh 3€MHOTO ILIapa C paAnycoM R rmpoe-
IUpyeTcs II0 3aKOHY AMHEMHOU ITepCIeKTUBEI Ha IAOCKOCTh K 13 TOUKH
HabAtopeHud T (puc. 18). Ecau Touka HaOAIOAEHM S HaXOAUTCS ITEPEA TIAO-
cKOCTEIO (T,), TO IpOoeKI s 00pa3yeT MO3UTUBHOE N300paKeHue MOBEPX-
HOCTH, a €CAHU 3a wapoM (7T,) — HeraTUBHOE U300pa’keHue.

" "

Tn (@) I / TH

Puc. 18

[MTocaepnmt BUA IPOEKIUM TOAPA3AEASIETCS Ha TOABHUABI B 3aBUCU-
MOCTH OT paccrosanus (4) or Touku T, A0 HeHTpa 1apa O:

1) A = 0 — rHomoHUuYeckue; 2) A = R — cTepeorpadudeckue;

3) R < A < oo — BHeIIHUE; 4) A = oo — opTorpadudeckue.

OHU UMEIOT CAeAYIOllee 3HaueHne. [HOMOHUYeCKHe TPUMEHSIOT AAS
neAel HaBuranuu. CtepeorpaduiyecKre IPOeKINY TPUMEHIIOT A KapT
3BEe3AHOTO HeOa. BHelllHUe IPOEKIIUN UCIIOAB3YIOTCS AT KapT CeBep-
HOro u IO>XHOTO NOAyIIapUU 3eMAN UAU APYTHUX ITAaHeT. OpTorpaduye-
CKHMe IPUMEHSIOT AT KapTorpadupoBaHus MAAHET U APYTHX I1apo-
0Opa3HbIX HeOECHBIX TeA.
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[ 3.1. NpoeKuun Tonorpathw4eckux KapT W NAGHOB

PaBHOyroAbhas nonepeyHo-unAMHApHueckas (PMI) npoexums Taycca—
Kpiorepa

AaHHas MPOeKIINd, reOMeTpUYeCKasi UAAIOCTPAINS KOTOPOU ITOKa-
3aHa Ha puc. 19, TpuMeHsIeTCcs AT OTeUeCTBEHHBIX TOIIOTrpaUIeCcKUX
KapT. B Hell oToOpaskaeTca MOBEPXHOCTh MEPHUAUAHHOMN 30HEI (KOOPAU-
HaTHOW 30HBI) MPOTKeHHOCTHIO 6° Am 3° (puc. 19, a) pu CAeAYIOTITNX
YCAOBUSIX:

1) cpepHUI MepUAMAH OTOOpa’KaeMoM 30HHI (puc. 19, 6) npuHUMaeT-
Cs13a OCEBOM U IBASIETCS Ha IIAOCKOCTH OChI0 abcIiucc (X) ¢ coxpaHeHueM
AAVHBI AYTH 3TOTO MepHANAaHa, a 9KBaTOp — OChlo opauHarT (Y) (puc. 19, B);

2) MOAIOC MCIIOAB3yeMOU ChepruuecKON CUCTEeMBl KOOPAMHAT pac-
IIOAAraeTcs Ha TeorpauIeckom sKearope, @', = ¢, = 0%

3) COXPaAHAIOTCA YTABL OTOOPa’KaeMbIX (DUTYP U HAIIPABACHUM, M = N.

a) 0) )

P\

Puc. 19

YnpoijeHHble GOpMYABI X 1 Y, a TaK)Ke (DOPMYABI ADYTUX BEAUYUH
IIPOEKITUY UMEIOT BUA!
2
xX= S+7r+rsinB+... ,

lj’
y=lr+gr+rcoszB-...,

u =1+ 0,000152(I°)*cos*B,
m=n,p=m?w =0,

rael=A—L,L,=N,-6°— 3% N, =N, — 30, B=g;
S — AAMHA AyTU MepHAHaHa OT 3KBaTOPa A0 TeKyIllel TaparreAl;
I — PapUycC TeKyllleH mapasneAn;
L, — AOATOTa OCEBOTO MepPUAMAHA 30HHI;
N, N, — HOMepa MepUAUAHHBIX KOAOHKH U 30HBL.
[TpsaMOyTrOoABHBIE KOOPAUHATEL U APYTHE ITapaMeTphl KapTorpadu-
YeCKOW CeTKU AQHHOU IIPOEKIIUU OIPEAEATIOTCS IO KHUTe « TabAuIIbI

33
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KOOPAWHAT ...», B KOTOPOM, KpOMe KOOPAMHAT U TapaMeTPOB CETKU U Me-
TOAVKY UX OIIPEAEAEHUs], TaKKe N3A0KeHa TeOPUSI AAHHOMW IIPOEKIINH.

O0pa3syemas npoeKIen Kaprorpadpuueckas CeTKa CxeMaTu4eCKU
mmokasana Ha puc. 20, B. 3HaUeHMI MCKaKeHUM AAWH 1 IIAOIIaAeH, KakK CAe-
AyeT 13 POPMYA U pUCYHKA IPOEKITUH (pUc. 19, 6), 3aBUCAT CYII[eCTBEHHO
oT I ¥ He3HAYUTEeABHO OT B: ueM Goabltle | I | 1 MeHbIIe B, TeM 3HaueHMs
UCKa’KeHU!N OOAblIle, 1 HaoOopoT. Ha oceBoM MepuanaHe MCKaKeHUs
paBHbI 0, @ MaKCHMaAbHbIE 3HAYEHUS V, U V, HAXOAATCSI B TOUKAX Iepece-
YeHNUsI KpanHUX MEPUAUAHOB 30HEI € 9KBAaTOPOM (v, = 0,14%, v, = 0,28 %).

DpTOroHanLHan npoexuus (OM

OpToroHasrbHag MPOEKINS IPUMEHSeTCI AN ToIorpaduiecKux
¥ TeMaTU4eCKUX IIA@HOB IIPU YCAOBHUH, UYTO pa3Mep KapTorpadupyemMo-
IO yJ4acTKa TEPPUTOPHUH ITO3BOASIET OTOOPA’kaTh €r0 OOBEKTEI, HE BBIXO-
ASI 3@ IPEeAEABl 3aAaHHOU TOYHOCTHU:

r=R/3R°Al (pnst iaaHOB Ge3 peabeda);
r=~2R Ah (prst IAQHOB ¢ peabedoMm),

rae R — papnyc 3emuoro mapa; Al, Ah — 3apaHHBIE TOYHOCTH COOTBET-
CTBEHHO II0 AAMHE U BBICOTE; I — PaANyC KpyTa Ha MECTHOCTH, B IIpeAe-
AaxX KOTOPOTO 00ecIedrBaeTcd 3apaHHasA TOUHOCTD.

CxemMaTU4eCcKu IPOEKIUI0 MOKHO OIIMCATh U rpadUueCcKu IIPOUA-
AIOCTPUAPOBATH CACAYIOIUM 00pa3oM (puc. 20). YpoBeHHas HOBEPXHOCTh
(Y.IT.) yuacTka TeppuTOopuH (1) MpUHUMAETCS 3@ MAOCKOCTH (2), TOUKH
KOTOPOM OTOOpa>karoTcs Ha NPIMOYTOABHYIO CUCTEMY KOOPAMHAT (3),
a 3aTeM C yMeHbIIIeHHeM Ha ITAaHe (4).

4 [~ -]
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I 3.8. Paarpadika W HOMEHKAATYpA TONOIPAdIHIECKHK KAPT M NAGHOB

Cucrema pasrpadku 1 HOMEHKAQTYypPbl OTeueCTBeHHBIX monorpa-
¢uueckux kapm OCHOBaHa Ha AeA€HUU Ha PSIABI 1 KOAOHHEI ¥ MX 0003Ha-
YyeHugX KapTel Mupa Macmrrada 1:1 000 000. Ka>kABIN AUCT KapThl 3TOTO
Maciraba o6pa3oBaH IepecedyeHreM IIUPOTHBIX PSAOB padMepom 4°
¥ MepHAVMaHHBIX KOAOHOK pa3dMepoM 6°%; mepBble 0603HAYaIOTCS AQTUH-
CKMMM OYKBaMU OT 3KBATOPQ, @ BTOPble — apaOCKUMU U paMu OT Me-
puamana c Aooarorott 180° ¢ 3amapa Ha BOCTOK. TakKuM 06pa3oM, HOMEHK-
AaTypa AUCTa AQHHOM KapThl COCTOUT U3 OYKBHI PSIAQ U HOMepa KOAOHKU
(puc. 21), HanpuMep, AUCT Ha IlIepeceuyeHnu psipa L, orpaHUYeHHOTO 1a-
parreaamu @ = 44° ¢ = 48°, 1 KOAOHKY, OTPaHUYEeHHON MeprUAaHaMU
A,= 12°u A, = 18°, umeer HomeHKAATYpY L-33.

30 31 32 33 34 35 36 37 38

60°
0

56°
N

52°
M

48°
(333 L

44°
K

40°

6° 0° 6° 12° 18° 24° 30° 36° 42° 48°
Puc. 21
KaskABITT TAaKOM AUCT AeAnTcs Ha 144 amcta macmrtada 1:100000,
00pa30BaHHLIX ITepeceueHneM PIAOB, MPOTIKEHHOCTHIO 20', 1 KOAOHOK,
npotsykeHHOCTHIO 30'. TTopsiAOK HyMepaIriuu AMCTOB — CAeBa Hallpaso,
CBepXy BHU3 (puc. 22).

L-33
4801213 516[7[8]9[10[11]12
3 24
25 36
470
37 48
49 60
61 72
46°
73 84
85 96
197 0
450
109 120
121 132
133(134135[136]137|138[139|140(141]142]143[144]
449

120 130 140 150 16° 17¢ 18°
Puc. 22 31
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Awnctkaptsl Macmrada 1:100000 peanTcs Ha 4 AncTa Macirrada 1:50 000
(puc. 23), KaXkKABIN U3 KOTOPBIX — Ha 4 AncTa macirada 1:25000 (puc. 24),
Ka’KABIYA M3 KOTOPBIX, B CBOIO OYepeAb, Ha 4 ancTa KapThl MaciiTada 1:10000
(puc. 24). ABa>KABI 3aIIITPUXOBAHHLIN Ha puc. 24 AucT Macirraba 1:10000

1op HoMepoM 3 OyAeT uMeTb HoMeHKAATypy L-33-100-b-1-3.
4520 L-33-100

A

4510/

15 001 3030 13045" 14000

Puc. 23
L-33-100-b

45°20]

a 6

45015'

45°12'30"
4
13045’ 13956'15" 135615 14900’

Puc. 24

45010

AAs onipepeAeHUs HOMEHKAATYPhI AucTa Maciitaba 1:5000, a Ha ee
OCHOBe — HOMEHKAATypPHI AUCTa MacirTada 1:2000 Heo6X0AUMO BEPHYTh-
csa K KapTe Macmrtada 1:100000. B aToM caydae AMCT AQHHOM KapThl
HeOOXOAMMO IIOAEAUTH Ha 106 psA0B U 16 KOAOHOK, U3 YEro MOAYYUTCS
MaTpuIa, KaKAOU KAeTKe KOTOPOM OyAE€T COOTBETCTBOBATh AMCT MAaCIIITa-
0a 1:5000 (puc. 25), KOTOPHIH, B CBOIO OUEpPeAb, ACAUTCS Ha 9 ACTOB Mac-
mrraba 1:2000 (puc. 26).

L_33_1 00 13°54'22,5"
13052307, - 130967157
1]2[3]4]5]e[7]8[ofofth2h3[ i [ |**
29
45
g; 45015
.?(g 4501230"
- -145°11"15"
129 4510
L-133-100(125)
46°11"15"
a 6 B
r Ji e
K| 3 | n
132300 3045 i 10— -
Puc. 25 Puc. 26
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AAsT monorpaguieckux NAGHOB CUCTeMa pa3rpadKu OCHOBaHa Ha
pereHuu nmaaHa 1:5000 vHa naanbel 1:2000, KOTOpBIE, B CBOIO OYEPEAD,
MOAPA3AeAdtoTCs Ha IAaHbl MacTaboB 1:1000 u 1:500 (puc. 27). [TraHbI
UMEIOT CAepylomue pasmepsl: 1:5000 — 400 x 400 mm; 1:2000, 1:1000,
1:500 — 500 x 500 mm.

1 2 3 ‘ 4
A | 1
5 6 7 8
9 10 1 12
B r il v
13 14 15 16
1:5000 1:2000

Puc. 27
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PASAEA 4. KAPTOTPAMUYECKME 3HAKH H CNOCOBbI
H30bPAXKEHKY

B pasgeAe paccmampuBaromcs membnl!

4.1. Kaprorpacguueckue 3HaK1: SAeMeHThl U BUABL.
4.2. Cnoco0OnI n3o0pa>keHus MHPOpPMaIMKM Ha KapTax.
4.3. Nerenpa KapThel. KapTorpadguueckue IMIKaAbL.

I 2.1. KapTorpagiHieckue 3Hakn: IAEMEHTbI H BHAI

'AaBHBIM 5AeMEeHTOM YCTPOMCTBA M (PYHKIITMOHUPOBAHMA M300pa-
JKeHHS Ha KapTe sBAdeTCs KapTorpauiyeckuil 3HAK, KOTOPBIMA UMeeT
TPU COCTABASIOLIVEe — I'PAPUUECKUN HOCUTEAD, TH(POPMAIIUIO, KOTOPas
B HOCHUTEAE 3aA05KEeHa, ¥ IIpepAMeT TEPPUTOPUH, KOTOPHIN OTPaskaeT AaH-
Hag nHopManus. [Tepas cocTaBAsromas 3Haka CTPOUTCA U3 rpadu-
YEeCKHUX CPEACTB U UX CBOMCTB UAU IIEPEMEHHBIX.

MudopmanoHHasa COCTaBASIONAA 3HAKOB Ha KapTe BKAKOYAET B Ce04
ABa BUAQ CBEACHUM O IpeAMeTax TEPPUTOPUU — MO3UIMOHHBIE U aTPU-
OyTuBHBIe. [T03UlUOHHblE CBeACHUS OTPAKAIOT NPOCMPAHCMBEHHbLE CBOU-
CmBA U OMHOWEeHUs NPegmMemoB, TaKHe KaK Pa3MepPHOCTb U MECTOIIOAO-
KeHne. PasMepHOCTH IpeAMETOB — HyABMEDHBIE, OAHOMEDPHBIE, ABYX-
MepHBIe U TpeXMepHble, 0003HaYalOT COOTBETCTBEHHO TOYKOM, AMHUEH,
3aMKHYTOM AMHHEN (KOHTYPOM), CUCTEMOMN 3aMKHYTHIX HellepeCeKaronX-
Csl AMHUH. OTUMHU Irpad@UueCcKUMU SAeMeHTaMU (PUKCUPYeTCs IIPOCTPaH-
CTBEHHOE ITIONOJKEHUE IIPEAMETOB.

AmpubymuBHble CBEAEHUS O IIpeAMeTax TEPPUTOPUU OMUCHIBAIOT
pa3AMYHBIe HEIIPOCTPAHCTBEHHBIE CBOMCTBA, OTPakalollilie UX COAEP-
>KaTeABHYIO CYITHOCTb. AQHHBIN BUA CBEACHUH ITOAPA3AEASeTCs Ha KO-
AuvYecmBeHHble U KauecmBeHHble. [TepBble 0003HAYaIOTCI KOANYECTBEH-
HBIMU IIepEeMEeHHBIMU I'Pa()UUIEeCKUX CPEACTB: Pa3MepPOM U CTPYKTYPOU
AHarpamM, CBETAOTOM U HaCHIIIIeHHOCTHIO IIBeTa, OPUEHTUPOBKOM U ITAOT-
HOCTBIO IIITPUXOBKU U AP.; BTOPBle — TaKWMU IlepeMeHHBIMHU, KaK pop-
Ma U BeT AMarpaMM, TOH IIBeTa, TEKCTypa PUCYHKA U Ap. [5].

[ 4.2. Cnocobbl W300paenns HHOPMALKHA Ha KapTaK

B Teopuu kaptorpadum cdopMyAnPOBaHBI AOTUYECKHUE IIPaBUAA,
IpeANMCHIBAIONIE BCTpeYalonecs Npyu KapTorpaupoBaHUU Code-
TaHMS MO3UIMOHHBIX 1 aTPUOYTUBHBIX CBEACHUM O IpeAMeTax Teppu-
TOPUM 0003HAYATh OIIPEAEAEHHBIMU TPaPUUeCKUMU CPEACTBAMU U I1e-
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PEMEHHBIMH [5]. OTH IpaBUAa IOAYYUAU Ha3BaHUeE CIIOCOOBI M300pa-
KeHus nH¢popManuu Ha KapTe. B Teopun npeaycMoTrpeHo 11 OCHOBHEBIX
CIIOCO00B M300pa>keHusl: 3HAYKOBBLIM, AMHEMHBIX 3HAKOB, apeaaos,
Ka4yeCTBEeHHOI'o POHA, KOAMYeCTBEeHHOI0 (POHA, KapTOIPaMMEbl, KapTOo-
AAArpaMMBbl, AOKAaAU30BaHHBIX AMArPaMM, AMHUM ABUJKEHUS, TOUeUHBIH,
U30AMHUM.

3HAYKOBBIN CIIOCOO0 IPUMEHSIOT B TEX CAYUYASIX, €CAU IIO3ULIIOHHBIE
CBeAEHUS IIPeACTaBAEHBI TOUKAaMHU (CEeThIO TOUEK), @ aTpUOyTUBHEIE CBe-
AE€HUSI — Ka4eCTBEHHOW XapaKTEePUCTUKOU M (MAM) KOAMYECTBEHHBIM
rmoKasaTeAeM; U300pa>kaeTcsl A@HHOe COueTaHue TO3UITMOHHBIX U aTPH-
OYTUBHBIX CBEACHUM COOTBETCTBEHHO PAa3MepoM M (MAU) IIBETOM HAU
dopMOU AuarpamMmel (puc. 28).

[ mewEsas nPoMalwAEHHOCTS

Puc. 26. CDparmeﬁm Kapmbl ompaciel NPOMbIWAEHHOCU
u3 Amaaca Kycmanatickoti ooracmu. M.: I'YTK, 1963

JAaHHOe coueTaHVe CBEAEHUM BCTPeYaeTcs, B YaCTHOCTH, IIPU Kap-
TOorpaPUpPOBaHUU TPEAMETOB TEPPUTOPUH, TPOCTPAHCTBEHHBIE pa3Me-
PHI (TIAOIIIaAL) KOTOPHIX He BEIPA’KAIOTCS B MacIITabe KapThl. FICITOAB-
3yeMble B CIIOCO0e AMarpaMMBbl, IPUBSI3aHHBIE K TOYKaM U Ha3blBaeMble
3HQUKAMU, MOTYT OBITH KOAMYECTBEHHBIMH M KQUEeCTBEHHBIMY, a TakyKe
IIPOCTBIMH, KOMIIA€KCHBIMU U CTPYKTYpHBIMU. Ha puc. 28 (a Takke puc. 36, 0,
Irpy30000POT CTAHIIUH M TOPTOBBIX TIOPTOB) TTOKa3aH IPUMEP CTPYKTYP-
HOM Pa3zHOBUAHOCTH 3HAYKOBOTO CITOCO0A.

Crioco0 AMHENHBIX 3HaKOB TPUMEHSIOT, KOTAQ TO3UIIMOHHBIE CBe-
AEHUS — CeTb AWHWH, a aTpUOyTUBHEIE CBEASHUS — KaueCTBEeHHA U (UAH)
KOAWYECTBEeHHAas XapaKTepucThKa. AaHHOe coyeTaHme n300parkaeTcs
AMHUAMY VAU AUarpaMMaMu B BUAE ITOAOC (puc. 29). Crioco6 BEIOUpPaoT
AAST 0003HAYEHUSI AMHEUHBIX IPEAMETOB (IPaHUIL, AOPOT, PYYbeB, UHIKe-
HepPHBIX KOMMYHUKAIWH U T. I1.), TP HA KOTOPHIX He BEIPa’kaeTCs B Mac-
mTabe COCTaBASEMOM KapTHI. 1
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Puc. 29. ®parmenm xapmsi nymeti coobujenus
u3 Amaaca Kycmanatickotl obaacmu

Crioco0 apeanoB IIPUMEHSIOT IIPU COYETAHUU HECBSA3HBIX KOHTYPOB,
KOTOpPbIe, COOCTBEHHO, U SIBASIIOTCS apearaMy, UAU MeCT pa3MellleHus
IIPeAMEeTOB, U KaueCTBEeHHOM XapaKTepUCTUKY; coueTaHMe n3o0paska-
€TCS IIBETOBBIM TOHOM UAM CUMBOABHBIM PUCYHKOM ITpeaMeToB. [IpumMe-
HSIOTCS ABE Pa3HOBUAHOCTHU CIIOCO0a: C oTIpeAeAeHHOM rpanutiei (puc. 30, a)
u c HeonpepeAreHHOU (puc. 30, 6). AaHHBIN CIIOCOO BBIOMPAIOT AAS M30-
Opa’keHHUs pacCpeAOTOUEHHBIX IT0 TEPPUTOPUU IIAOIIAAHBIX IIPEAMETOB
OAHOTO BUAQ, HAaIIpUMeEpP AeCOB, IIOCEBOB C/X KYABTYPBI, MECT OOUTaHUI
AVKUX KUBOTHBIX U T. II.

7 [ Nrowaaw seneranwn xamennora yrns

I Nvousan saseranis Gyporo yoms 74
B eorerasonocume naomamn Mocura6 1:60 000 000 +

Puc. 30, a. Kapma mecm 3areranus
noAe3Hblx uckonaemblx u3 CnpaBouHOro
reorpaguueckoro amaaca. M.: I'YTK, 1986

Puc. 30, 6. ®parmenm 3oo0reorpaguieckoll
Kkapmel u3 Amaaca HoBocubupckoti »
ooracmu. M.: T'YTK, 1971
Crioco0 KaueCTBeHHOTO (hOHa — IIPU COYETAHUU CBS3HBIX KOHTYPOB
(MOKpPBITHS) ¥ Ka4eCTBEHHOU XapaKTepuctuku. CouyeTaHue n300paxka-
eTCs IIBETOBBIM TOHOM MAU TEKCTYPHBIM pucyHKoM (puc. 31). Crocob
IIPUMEHSIEeTCS AAST M300paskeHUs IPOCTPAHCTBEHHBIX YacTel (KOHTYPOB)
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HeIrpepLIBHOTO O6'BeKTa., BBIACACHHBIX ITI0 OAHOMY (I/IAI/I HeCKOAI:KI/IM)
Ka4yeCTBEeHHOMY IPU3HAKY. K HeIIpepbIBHBIM OTHOCATCSA 00O'BEKTHI TaK Ha-
3bIBAEMOT'O IIOKPOBHOT'O TUIIA: IIOYBEI, PACTUTEABHOCTE, T€eOAOTUYEeCKUe
OTAOJKeHUsd, KAUMAT, AaHAH_Iaq)T, 3eMeAbHble peCypChl U T. II.

Puc. 31. ®parmenm kKapmal NOYB
u3 Amaaca TromeHnckoti ooracmu. M.: T'YTK, 1971

Crioco0 KOAMYeCTBEHHOTO (POHA — IIPU COYETAHUM CBI3HBIX KOH-
TYpPOB (HOKPBITHS) U KOAMYECTBEHHOU XapaKTePUCTUKUA. AaHHOEe coue-
TaHWe N300pa’kaeTcs HaCHIIeHHOCTRIO [IBeTa AW IAOTHOCTBIO IITPH-
XOBKH (pacTpa) (puc. 32) U NIPUMEHSETCS B TEX CAy4YasX, KOTAQ 9aCTH
HeIIPePLIBHOTO OOBbeKTa BBIAEAEHBI 110 KOAWYECTBEHHOMY IIPU3HaKY.
B oTAmune OT CAeAyIOIero BHeIIHe CXOAHOI'O C HUM CIIoco0a KapTorpaM-
MBI, B KOTOPOM KOHTYPHI 3aAaHbl aAMUHUCTPATUBHBIMU UAU KaAaCTPO-
BBIMU I'PaHUIIAMY, B AAHHOM CIIOCOO€e OHM He 3aAaHbl, & yCTaHaBAUBAIOT-
cs B Ipoljecce KapTorpadupoBaHUsl.

TAVBWHA PACUIEHEHMS PEMbE:

:‘é%_:‘jkAvtxnl

e o 5 £ iy
Puc. 32. ®parmenm xapmbst «[Aybuna pacuirenenus peabega»
u3 Amaaca TromeHckoll obaacmu

a3
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Crioco6 KapTrorpaMMbl — IIpU COYETAHUM CBS3HBIX KOHTYPOB (IIO-
KPBITHSI) U OMHOCUMEeAbHOTO TIOKA3aTeAsT; CoueTaHue N300pa>kaeTcs CBeT-
AOTOM (HACBIIIEHHOCTBIO) [IBETA UAU IIAOTHOCTBIO IIITPUXOBKU (pacTpa)
(puc. 33). Criocob mpuMeHsaeTCs AT M300pa’keHNs pacipepeAe s 3Ha-
YeHUN OTHOCUTEABHOT'O CTaTUCTUUECKOTO IIOKa3aTeAsd 110 MeppUmopUuaib-
HBbIM equHUYAM (QAMUHUCTPATUBHBIM, KAAACTPOBBIM, XO3HCTBEHHBIM).

YMCNEHHOCTL BPAYEA

YACeHHOCTD  Bpav e
43 1000 Yenosex Hacenenus

_/EE conee 20 B -5
- ~EHD 10-20 Menee 1 "
t — 3 5-10 [ sawmwe orcyrereyor =

Puc. 33. Kapma «Hucaennocms Bpaueti»
u3 CnpaBouHoro reorpaguieckoro amaaca

Cnoco6 KapropuarpaMMbl — IIPK COUETAHUU CBS3HBIX KOHTYPOB
(TOKpPBITHST) ¥ aOCOAOMHOrO TTOKa3aTeAs; coueTaHue n300pakaeTcst AM0O
pasMepoMm, AOO pa3MepoM U CTPYKTYPOH aAuarpaMmel (puc. 34). Cnocob
NIPUMEHSETCA AT U300pasKeHUS PacClIpeAeAeHNUS 3HaUeHNU M aOCOAIOTHO-
T'O CTaTUCTUYECKOTO IT0Ka3aTeAs [0 meppumopuarbHbIM eguHuuam (ap-
MUHUCTPATUBHEBIM, KapAACTPOBEIM, XO3IMCTBEHHBIM). AMarpaMMbBl MOT'YT
OBITH IIPOCTHIMU, KOMIIAEKCHBIMU U CTPYKTYPHBIMU.

AroAOBSE CHOTA W MTHUK No
CTPARAMATITS s enins ranca

"
e i 1

Puc. 34. Kapma noroaobs ckoma u3 CnpaBouHOro reorpaguieckoro amaaca

Crioco0 AOKaAM30BaHHBIX AMAarpaMM IIPUMEHSIOT IIPU COYeTaHUN
TOUYEK U AQHHBIX U3BMEeHeHMs KOAMYeCTBeHHOU XapaKTepHUCTHUKH BO Bpe-
4] w~enu wAM OT HampaBAGHUS; COueTaHHe U300pakaeTcs AMarpaMMaMu
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B BUAE rpaduKOB (puc. 35) (B TOM YnCAe rpadUKOB, Ha3bIBaE€MBIX «PO30M
BeTpoB»). CI1ocOO B OCHOBHOM IIPUMEHSIETCS AN U300pa’keHus u3Me-
HeHUM 3HaYeHNU BO BpeMeHHU U IPOCTPAHCTBE XapaKTEPUCTHUK KAUMATA.
'pacdmky, KOTOpEle MOTYT OBITH CTOAOUATHIMU WAW HEIIPEePLIBHBIMY,
B IPSIMOYTOABHOM AU ITIOAIPHOM CUCTEMe KOOPAUHAT, IIPUBI3aHbl K TOU-
KaM HaOAIOAEHMS 3a OOBEKTOM (B AQHHOM CAyYae K MeTeOCTaHIIUAM).

o
CPEAHAR TEMREPATYPA BOSIV XA Sk

Puc. 35. Kaumamuueckas kapma u3z Amaaca TromeHckol obaacmu

Cr10c00 AMHM ABUYKEHUSI TPUMEHSIOT ITPY COYEeTaHUU AMHUHT TTepe-
MeIIeHN, @ TAKKe KAUeCTBEHHOU U (MAN) KOAUYECTBEHHOM XapaKTEePUCTHK;
coueTaHne n300parkaeTcs BEKTOPaMHU (A IIPUPOAHBIX IBA€HUH, puc. 36, a)
U AuarpaMMaMU B BUAE IPOCTHIX UAY CTPYKTYPHBIX IIOAOC, Ha3bIBaeMBIX
SIIOPaMU (AAS COITUAABHO-9KOHOMMYECKUX OOBEKTOB, pHUc. 36, 0).

MOBEPXHOGTHBIE TEYEHMA
GHOPOCTS 8 Yanax YETORYMBOCT
nenbie 0.5 — newswe 3

05-10 — 25-50
10-15 ——  50-75

I

Gomue 1.5 ———— Gomawe 75%

Puc. 36, a. Kapma noBepxXHOCMHBIX
meuenuii uz yuebnuxa K.A. CaauwjeBa
«Kapmorpagus». M.: Beicwas wkoaa, 1971

Ipynn rpy30B
u3 Amaaca Kycmanatickoti
obaracmu 45
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TouyeuHbIl CITOCO0 TPUMEHSIOT IPU COYETAaHUM TOUEK UAU MaAOpa3s-
MEePHBIX apearOB U KOAMYECTBEHHOM XapaKTEepPUCTUKHU. B KauecTBe rpa-
(pUIEeCKOro CpeACTBa UCIIOAB3YeTCsI AlarpaMMa B BUAE TOYKY, KOTOPOU
TIIPUCBOEHO ONIpeAeAeHHOe 3HaueHUe (Bec) XapaKTepucTuku (puc. 37).
WHorpa AAS N300pa’keHUs KOHTYPOB C OOABIIMM Pa3zOpOCOM IIAOLIAAU
HUCIIOAB3YIOT Pa3HOBEAUKHE U COOTBETCTBEHHO Pa3HOBECHBIE TOUKH.

7 g : s G Crioco6 n30AMHUNI

: [omge IPUMEHSIIOT AMST 1300pa-

JKeHNS IOBEPXHOCTHU B BUAE
CHCTEMBI HellepeceKaro-
IIUXCSI AMHUM, COEANHSI-
IOIIVX Yepe3 OllpeAeAeH-
HBI UHTEpPBaA TOUKU
OAVMHAKOBBIX 3HaYeHUM!
KOAMYECTBEHHOM XapakK-
TEPUCTUKUA — U30AUHUU.
W30AMHUY TOAYYAIOT KOH-
KpeTHOe Ha3BaHUe B 3a-
BHUCHUMOCTH OT Ha3BaHUS
n300pa’kaeMoy XapaKTe-
PUCTUKU: U30THUIICHI, U30-
TepPMBbI, 130aHOMAaALI, U30-
0Oaphbl, U30KAUHBEL, U301]e-
HBI, U30XOPHI, U30XPOHBI
u T. A. PazHOBUAHOCTHU
crioco0a: TPOCThIe U30AU-
HUU, HallpuMep n3obpa-
>KeHHe OTHOCUTEABHOM!
BAQKHOCTH, ¥ U30AUHUN
C IOCAOMHOM OKPACKOH,
e = Mo HaIpuMep n300pakeHue
Puc. 37. Kapma «IIpoco» CPeAHel  TeMIIepaTyphl
u3 Amaaca Kycmanatickoti o6aacmu BO3AyXa B COCTaBe KapThI

Ha puc. 37.

s

I 4.3. Nerenna Kkapthl. KapTorpadinieckue Wkanbl

AereHAa ABASIETCSI HEOTBEMAEMOU YaCThbIO KAPThl, KOTOPasi BKAIO-
yaeT B ce6s1 MH(OPMAITMOHHBIE IAEMEHTHI, TPeAOCTaBAEHHBIE B TEKCTOBOM
HAU 9FICAOBOM BUAE, ¥ OAHO3HAYHO COOTBETCTBYIOIINE UM I'PadpudecKue
9AEMEHTHI, U3 KOTOPHIX IIOCTPOeHa I'AaBHas 9acTh — n3obpakenne. Ecan
HHq)OpMaHHOHHBIe OAEMEHTEBI — Ka4YeCTBEHHBIE XaPAaKTEPUCTUKU, TO
OHH, KaK IIPaBUAO, OPTaHU30BaHbBI B AeTeHAE B BUAE KAACCU(MUKAITMOHHON
CUCTEMBI, @ eCAV OHU — YHCAOBBIE 3HAUEHUSI KOANUYECTBEHHBIX TTOKa3a-
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TeAel, TO OHU OPTaHM30BaHBI B BUAE YHCAOBOM IIKAABIL. [ A@aBHBIMU
BHUAAMHU KAACCU(PUKAITMOHHBIX CUCTEM SIBASIOTCS HepapXudeckue 1 a-
CeTHBIE; OCTAaAbHBIE BUABI (TUIIOAOTHUECKNE, TEPPUTOPUAABHEIE U AP.) —
IIPOM3BOAHBIE OT I'AABHBIX. B KauecTBe IIpuMepa IIpUBeAeM HepapXuiecKyto
KAacCcu@UKAIMIO CTpaTUTrpa@UUIecKruX MOAPa3AEAeHUN (KAACCOB WAU
TaKCOHOB), UCITOAB3YEMYIO ITPH CO3AAHUH F€OAOTHIECKUX KapT, B KOTO-
POM Ka>kKABIM CAEAYIOIINY TAKCOH PAHIOM HUJKE IIPEABIAYIIIErO: IPYIIa,
CHCTEMaQ, OTAEA, IPYC, 30Ha, KOMIIAEKC, Cepusl, CBUTA. B KauecTBe Npu-
Mepa paceTHOM KaaccupUKaIUK, KOTopas OCHOBaHa Ha He3aBUCHUMBIX
KAQCCU(PUKAITMOHHBIX IIPU3HaKaX, 00pa3yroliuX KAACCHL X 3HaUeHUN
(dbaceTsl), IpUBEAEM CUCTEMY TOAPA3AEAEHUS CTPOEHUN, UCIIOAB3YEMYIO
IIPU CO3AQHUU KaAACTPOBBIX KapT:

— Ha3HaueHMe: )KMAOoe, HeXKMAOe, MHOTOKBapTUPHOE;

— MaTepuaA Hapy’KHBIX CTeH: AepeBSIHHbIe, KUPIIMYHbIEe, 0ETOHHEIE;

— COCTOSHME: 3KCIIAyaTupyeMoe, aBapuUHOe, Pa3pylIeHHOe, CTPO-
dleecd.

[Tpumep TUIIOAOTUYECKOU KAACCU(PUKALUOHHON CUCTEMBIL, UCIIOAB-
3yeMOM IIPU CO3AAHUM 3KOHOMHUUYECKHX KapT (0OIe3KOHOMUUYECKUX,
OoTpacAel IPOMBIIIA€HHOCTH):

OTpacau NPOMBIIIA€HHOCTH:

OoOpa0OaTbhIBaoias: AoObIBaronias:
MarmmuaoCcTpoeHMeE:! — KaMEeHHBIN yTOAD;
— JKEAEe3HOAOPOJKHOE; — HeTh;
— aBTOMOOMALHOE; — TOopd;
— CYAOCTPOEHUE; — >KeAe3Had PYAQ;
— (dochopursr;
— KAaAUMHAsSI COAB,;
TekcTuAbHASA:
— IIepCTsaHasd;
— ABHSHAad,;
— IIeAKOBAasd;

ITpoMBbIIIAEHHBIE IPEATIPUSITUS:
I'op0BOM 0O0BEM BHIITyCKaeMOU IPOAYKIIUH, MAH PyO.:
MeHee 50, 50 — 100, 100 — 500, 500 u Goaee.

AereHpa, OCHOBaAHHAA Ha YUCAOBOU IIIKaAe, OyAET Ha3bIBAaThCS Kap-
Torpadguyecko mKaAou. [To xapakTepy 3aBUCUMOCTY 3HAYEHUM KOAU-
YeCTBEHHOTO MOKa3aTeAs 1 06003HavaloIe ero rpapuieckom mepeMeH-
HOU BBIAGASTIOT a0COAIOTHBIE 11 YCAOBHBIE KapTorpaguieckue MKaAbI.
Ecam oHH cBA3aHBI MeKAY COOOM PYHKIITMOHAABHOW 3aBUCUMOCTBIO, TO
TaKas IlIKara OTHOCUTCS K @OCOAIOTHBIM, UAU NPONOPUUOHAABHBIM, @ €CAU
HeCTPOToM 3aBUCUMOCTBIO, TO K YCAOBHBIM, UAU PAHIOBLIM. K IpuMepy,

a7
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1IIKaAQ, B KOTOPOM KapTorpadupyeMsbii TokasaTeAb A 0003HaUYeH pas-
MepOoM (B YaCTHOCTH, PAANYyCOM R) KDyTrOBOM AMArpaMMBbI U 3aBUCUMOCTD
Me>KAY HUMH BEIpaskeHa popmyront AK =S = R? rae K — koaddunmerT
IIPOIOPIMOHAABHOCTH (OCHOBaHME MacCIITaOHOCTH) IIIKAABI, SBASIETCS
abCOAIOTHOM; B 9TOM CAyYae PapnycC AuarpaMMbI R OyAET OIIPeAEASIThCS
1o 3HaueHUsM A 1o popmyare R=/AK .

YrcAOBBI€ IKAABI B CTPYKTYPHOM OTHOIIEHUY OBIBAIOT HENpPepPbIB-
HBbIMU, gUCKPemHbIMU UAY OKDYTAeHHbIMU ¥ cmynenuambiMu. CTylieHYa-
TBIE YUCAOBBIE IIIKAABL B CTPYKTYPHOM OTHOIIIEHUM ITOAPA3AEASIIOTCS Ha
PABHOUHMEPBAAbHBlE, NAABHOBO3pacmarowue, NAABHOYObIBarowjue u npo-
u3BOAbHble. HenmpepeIBHASA YMCAOBAS LIIKAAQ IIPEACTABASIET COOOU PIA
U3MEPEeHHBIX UAU BBIUMCAEHHBIX € TOYHOCTHIO € 0,1; 0,01; 0,001 u T. A.
U BO3pacTalolux (YOBIBAIOIINX) 3HaUeHU M [TOKa3aTeAs], HallpUMep, Bbl-
coma CHe>XKHOTO NOKPOBA B CM B STHBape Ha TePpPUTOPUU TIOMeHCKOM 00-
Aactu: 25,0; 25,1; 25,5; ...; 99,3; 99,8; 100.

AMCKpeTHBIE IIIKaABI COCTOAT M3 BO3PACTAIOMINX (YOBIBAIOIINX) I1e-
AOYHUCAEHHBIX — CUETHBIX UAU OKPYTAEHHBIX 3HAUEHUN NOKa3aTeAs,
HampuMep, AAS IIPUBEAEHHOTO IToKa3aTeAs: 25, 26, 28..., 99, 100.

CryneHYaThle IIKaAbl CTPOSTCS U3 PSIAOB BO3pacTalonux (yObIBa-
IOIUX) HEIIPEPBIBHLIX UAW AUCKPETHBIX 3HaUEeHUHM TOKa3aTeAs ITyTeM
pa3dueHusa ux (PSAOB) Ha IPYIIEL (CTyIeHu), Hanpumep, 25— 30, 30 — 35,
35—40, ...,90—95,95—100 (o1 25 00 30, oT 30 A0 35, 0T 35 A0 40, ..., 0T 90
20 95, 0T 95 po 100). AGcoAroTHas KapTorpaduiecKkas IkaAa IpuMeHsI-
€TCsI KaK AT HEIIPEPBIBHBIX, TaK U ANCKPETHBIX AQHHBIX. Tak, B 4aCTHO-
CTH, AAQHHBIE BTOPOIO IIpUMepa, 0003HAdYaeMble IIAOIIAABIO KPYTOBOM
AVarpaMMEL, B AeTeHAe MOTYT OBITh IPEACTaBAEHHI B BUAe rpaduika (puc. 38),
1300pa’karolero 3aBUCUMOCTb €e papuyca OT 3HAaUeHUM IoKa3aTeAs
R=1,2\/Z . Ha HeM o Aro6oMy 3HaUeHUIO A MOSKHO OIIPEAEAUTb PAAUYC
0003Hayvalolel ero AuarpaMmbl, ¥ HAOOOPOT.

R, mm

30+

b il A, cm CHeXHOoro
25 50 75 100 MoKpoea

Puc. 38

Hwke n3n0KeHa yHUBEPCAABHAs METOAMKA, OCHOBAHHAS HA KOAU-
JeCcTBe 3HAUEHUU ITOKa3aTeAsd U (popMbl rpaduKa «paHT —3HaUEHUEe»
(puc. 39), pa3paboTKu BCeX BO3MOKHBIX TUIIOB CTYyII€HUYAThIX IIIKaA Ha
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IpyUMepe AQHHBIX CTOMMOCTHM 3€MAU (TBIC. py0./Ta) AAS COCTaBAEHUS
KapThl KAAACTPOBOM OIIEHKU 3€MEABHBIX Y4aCTKOB [5].

1. T'To dpopmyae n = 51gN onpepeArTb KOAUYECTBO (LleAO€e YUCAO)
CTyIIeHe! (IPYIII) IIKAABL TAe N — KOAUYECTBO 3€MeAbHBIX YYaCTKOB B
TabAuIle. 9Ta popMyAa peKOMeHAOBaHa B TEOPUU CTaTUUYECKOMN IPYTIIIN-
POBKU AQHHBIX A OIPEAEAEHUS ONITUMAaAbHOT'O KOAMYECTBA CTyIIeHe!
B 3aBUCHUMOCTHU OT 00'beMa COBOKYIIHOCTH (B HAllleM CAy4Yae YMCAQ Y4acT-
KOB HAU YMCAQ 3HAUYEHUU ITOKa3aTeAsd).

2. TIpopaH>XupoBaTh y4aCTKU 10 3HAUEHUSIM [T0Ka3aTeAs B TAOAUIE
(IpMCBOUTE IEPBBIN PAHT YYaCTKY, UMeolleMy MaKCUMaAbHOe 3Ha4eHue,
BTOPOM PAHT — CAEAYIOIeMY II0 3HQUEHUIO YUYaCTKy U T. A., CM. TaOAU-
ny 1); coctaBuUTh rpaduK «paHr — 3HAUYEHUe IToKasaTeAsd» (puc. 39, a).

Tabauua 1
Homep yuactka | Treic. py6./ra | Panr | Homep yuyactka | Teic. py6./ra | Panr
1 14,1 15 11 16,5 14
2 18,8 13 12 45,0 1
3 8,6 19 13 21,1 12
4 41,5 3 14 24,9 11
5 10,0 18 15 39,4
6 13,2 16 16 43,5
7 38,4 5 17 353
8 32,5 8 18 27,2 10
9 6,3 20 19 11,8 17
10 30,6 9 20 33,3 7
Panrn a) 6) 1
s
24
34
pui
54
64
4
84
ol .
104 ‘ i
i / )1
134 .
141 .
151
161
171 >
181
191+ A
20 Il Il Il Il Il Il Il Il Il Il Il Il Il
6 9 12 15 18 21 24 27 30 33 36 39 42 45 Cropmocrs
Mokasarens (thlfep'\;g‘:‘/ ra) ”

Puc. 39 49
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I'To popm™me rpacuka BEIOPATh TUI YNCAOBOU ITKAABL:

a) eCAM TOYKU pPacCpPeAEAUANCH OOAee UAM MeHee PaBHOMEPHO 1O
npsAMOM (AU OAM3KO K Hell), Kak Ha puc. 39, a, — paBHOMHTEPBAABHAA
YMCAOBAs IKAAQ;

0) eCAU TOYKU PaCIIPeAeAUANCh OOAee MAU MeHee PaBHOMEPHO IO
TIAABHO BOTHYTOM (MAM OAM3KO K Hell), Kak Ha puc. 39, 6, — IIKaaa C Io-
CTEIIEHHO BO3PACTAIOIIMM WHTEPBAAOM, IIpUYEM IIpU HEeOOALIIOM ee
nporude — MOATHI apu(PMeTUIeCKOU IIKAABI, & IIPU OOABILIOM IIPOTHU-
0e — MOATHUII TeOMEeTPHUUECKON ITKAADI;

B) €CAU TOUYKHU PACIIPEAEAUANCH OOAee UAU MeHee PaBHOMEPHO IO
TIAQBHO BBIITYKAOU (MAU OAM3KO K Hel), Kak Ha puc. 39, B, — IIIKaAa C Io-
CTEIIeHHO YOBIBAIOIINM NHTEPBAAOM;

T) eCAM TOYKH PACIPEASAUANCH HePaBHOMEPHO (C pa3phlBaMU U YIIAOT-
HeHusaMU) (puc. 40) — MIPOU3BOABHAS IITKaAQ, KOTOpast MOXKeT OBITh 0e3
Pa3pBIBOB U C pa3phIBaMu (YTOUHEHHAST).

3. AAS IOAYYEHUSI paBHOMHTEPBAABHOM IKAABI HEOOXOAUMO CHa-
Jana OIIPEAEAUTh UHTEPBAA CTyIIeHe! 110 (hOPMYyAe

A= (A = i) .
n
TAE A, Ay — MAKCHMaABHOE M MUHUMAaABHOE 3HaUeHUd II0Ka3aTeAd; 110-
CA€ Uero q,,,, IPUHATD 3a HIKHee 3HaueHue IepBOU CTynieH! A ;, Ipu6aBUTh
K HeMy MHTEPBaA A U [TOAYYUTh BEPXHIOO IPAHUITY IepBoii cTymeHn A,

K 4; mpuGaBuTh t, paBHYIO TOUHOCTU AQHHEIX (AQHHBIE C OAHUM 3Ha-
KoM ntocae 3ansaTor umeroT ¢ = 0,1, cpymat = 0,01 1. T. A.), ¥ IOAYYUTH
A,, K A, IpUGaBUTE A U HOAYYUTE A2 U T. A., AO T€X IIOp, TIOKA OYAYT 13-
BECTHEI 4, ¥ A,. 3a BepXHIOIO TPAHUITY TOCACAHE cTereHn 4 mpuHATE
A, TAKUM 00pa3oM, CTyIIeHU PAaBHOMHTEPBAABHOU YHCAOBOM IITKAABI,
3a UCKAIOUEHVEM IIePBOM CTEeIIeHH, BEIUNCASIIOTCS 110 (popMyAaM

Ai = Aisr + A, 4, = A+t

B pesyabraTe 06pabOTKU AQHHBIX, IPUBEACHHEBIX B TaOAuIle 1 1 Ha
puc. 39, moAyueHa CAeAYIOIas paBHOUHMEPBAAbHAA IIKAAA!

1)6,3—12,8; 2) 12,9—19,3; 3) 19,4 —25,8;
4) 25,9—32,3; 5) 32,4 —38,8; 6) 38,9 — 45.

4. [Ipu noAyueHUM HIKaABI C IOCTENIEHHO BO3pacTaoliM NHTEep-
BaAOM HEOOXOAUMO YUMUTHIBATh CTelleHb Mporubda rpaduka. Ecan kpu-
BU3HA pacCIpeAeAeHUsl TOUueK HeOOABIIasd, CAeAyeT BHIOpATb BapUAHT
apudMeTH4eCKO! IIKaABI; eCAY JKe KPHBH3HA CYleCTBeHHAas, TO Bapu-
aHT reoMeTPUYECKON IIKAABI.

B nepBoM caydae cHadara HEOOXOAMMO OIIPEAEAUTH CyMMY BCeX

n

. . . (A = a,ir)
HOMepOB cTyneHel K = 21 , OOIIUY UHTepBaA A = —*—""=  a3aTeM

i=1 K
UHTEepPBaA M KaXKAOU CTyIIeHH A, 1o popMyae A, = A-i.
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[Tocae 3TOro MPUCTYTIAOT K OIIPEACACHUTO IPAHUI] CTYTIeHEeH [IIKaABI
1o popmyaram: A=A +A, 4, =4+t  HQUMHAs C IePBOU CTyIICHU:
A, = mm,A[—a +A,, A4,=A4+t, Az—A1+A2HTA
Ecam pOmTyCTUTB, YTO A@HHBIE TaOAUIEL 1 pacIpeAeAUANCh Ha rpa-
duKe B BUAE TIAABHOU KPUBOM C HEOOABIITUM MTPOTUOOM, TOTAA TTO 3TUM
dopMyAaaM OYAYT IOAYUYEHBI CAeAyIolie 3HaueHnd K, Au A,
K=1+2+3+4+5+6=21
A= (450 — 6,3): 21 = 1,84;
A 1.1,84 = 18;
A 2.1,84 =368 = 3%
A, =3.1,84 =552 =55
A 4
A, =5

- 1,84 = 7,36 = 7.4,
1,84 = 9,20 = 9,2.
B pe3yabTaTe BEIYUCACHUM ITIOAYUEHA CAEAYIOIIAs apupmMemuuecKas
4UCAOBAA WKAAA!

1)6,3—8,1; 2)82—11,8; 3)11,9—17,2;
4)17,3—24,4; 5) 24,5—33,4; 6) 33,5—45,0.

Bo BTOpOM cAyYae 1ipy BEIYMCAEHUSX TPAHUI] CTYIIEHEH NCITOAB3YIOTCS
AECSATHUIHBIE AOTAPU(PMBL M aHTUAOTAPU(MPMEL, & IIOAYYEeHHBIE C UX IIOMO-
IITBIO IITKAABI Ha3bIBAIOT reoMeTpuyecKkumu. CHauara HEOOXOAUMO OIIpe-
AEAUTDH KO3(PUITUEHT ITO POPMYyAe

(Zg amax B lg amin)
n [

K=

a 3aTeM HWKHUe TPaHMITH ITKaABI TIo hopmyae 4, = 10%47%)

Ha4YWHadA C HOCAeAHeﬁ CTyIlIeHH:
— 1084,.-K), _ lgd,-K) . g A, ,~K
én =710 : én—[ — 10(8 )’ 4”72 — ]O(g,n )

U T. A., @ TAKJKe BepXHUeE I'PAHUIIEI 110 (popMyare Ai-1 = A4, —t.
ITpuMep BeIUMCAeHUN KO3 DUITUEHTA!

= (Ig45 — 1g6,3) : 6 = (1,6532 — 0,7784) : 6 = 0,1458
U HUDKHUX TPAHUI CTyTIeHen:

6) 1,6532 — 0,1458 = 1,5074; 101507 = 32,17 = 31,2;
5) 1,5074 — 0,1458 = 1,3016; 1013616 = 22,99 = 23,0;
4) 1,30616 — 0,1458 = 1,2158; 1012158 = 16,43 = 16,4;
3) 1,2158 — 0,1458 = 1,0700; 101070 = 11,75 = 11,8;
2) 1,0700 — 0,1458 = 0,9242; 1009%2 = 8,40 = 8,4;
1) 0,9242 — 0,1458 = 0,7784; 100774 = 6,00 = 6,0.

B pesyabTaTe OAYUYEHA CACAYIONUIAS reOMempuiecKas IIKaAa:
1)6,3—8,4; 2)84—11,7% 3)11,8—16,3;
4) 16,4—22,9; 5)23,0—32,1; 6) 32,2 —45,0. a1
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5. TIpu noAydYeHNY NIKaABI C IOCTEeNIeHHO YObIBAIOINM HHTEPBAaAOM
HeOOXOAUMO NPUMEHATH (DOPMYABI, aHAAOTUYHEIE (DOPMYAAM AN Pas-
PaboTKM TOCTENIEHHO BO3PACTAIOIIUX IITKAA, TOABKO OIIPeAeAeHUEe TPaHUI]
HeOoOXOAMMO HaUMHATh B IEPBOM CAyUae C IIOCAeAHEN, @ BO BTOPOM CAY-
Jae — C IepBOM CTYIIEeHMU.

[TpuMep BBEIUMCAEHUS HUJKHUX I'PaHUI] yOBIBaOIeN apudMeTrde-
CKOM IIIKAABI:

6) 45,00 — 1 x 1,84 = 43,16 = 43,2;

5) 43,16 — 2x 1,84 = 39,48 = 39,5;

4) 39,48 — 3 x 1,84 = 33,96 = 34,0;

3) 33,96 — 4 x 1,84 = 26,60 = 26,6;

2) 26,60 — 5x 1,84 = 17,40 = 17,4,

1) 17,40 — 6x 1,84 = 6,36 = 6,3.

Ha nx ocHOBe IIOAYUY€eHa CAeAYIOIIas nocmeneHHo yoblBarow,as apug-
MemuyecKas WKAAQ:

1) 6,3—1%3; 2) 17,4—126,5; 3) 26,6 —33,9;

4) 34,0—39,4; 5) 39,5—43,1; 6) 43,2 —45.

6. OnpepeaeHMe TPaHUTL] CTYIIeHEW IPOU3BOABHOM MIKAABI BBEITIOA-
HsETCS rpapuueCcKy HEIMOCPEACTBEHHO Ha Ir'padpuKe, Ha KOTOPOM «IIPO-
CBETBI» AEASITCS IIOIIOAAM, @ TOAYUeHHbBIe CpeAHMe TOYKU IIPOeluPYIOT-
cs Ha OChb ITOKasareAss. COOTBETCTBYIOIIUE MM 3HAUeHUS IIOKa3aTeAsd
IPUHUMAIOTCSI 3@ BEPXHUE IPaHUIILI CTYIIeHEeH 4i, TI0 KOTOPEIM OIIpeAe-
ASIFOT HUJKHUE I'PDaHUIbI COCEAHUX cTynieHeln: A; +1 = 4,,, (puc. 40).

Pauru

2021 | | | | | | Py I | I

6 9 12 15 18 21 24 27 30 33 36 39 42 45 Croamocts
3emMnm
(TeiC. py6/ra}

Puc. 40

EcAn KOAMYECTBO TaKUX €CTeCTBEHHEBIX CTyIIeHel IOAYIMAOCEH MeHb-

IIIe AW OOABIIIE N, TO B IIEPBOM CAy4Yae HaubOoAee KPYIIHbIE MHTEPBAABI

IIIar 3a MIaroM pa30UBaIOTCA Ha 2 MHTEpPBaAa A0 TeX IIOP, IOKAa UX CyM-
MapHOe KOAWYECTBO He CTaHeT (B pacCMaTPMBAeMOM IIpuMepe n = 0)

92 paBHBIM 3HAUEHMIO N, @ BO BTOPOM CAyYae MOTIapHO O6LeAMHSIOTCS Hau-
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OoAee MeAKHe NHTEPBAABL, IIOKA UX KOAMYECTBO He CTAHEeT PABHBIM I, B
4YaCTHOCTH 6. B mpuMepe, IpuBeAeHHOM Ha pHUC. 41, «ImpocBeTaMm» oOpa-
30BaHO IATh €CTECTBEHHBIX CTyIIeHeN:

1) 6,3—14,0; 2) 14,1 —25,8; 3) 25,9—35,3; 4) 35,4—41,5; 5) 41,6 — 45,0.

YTOOBI, COTAQCHO METOAUKE, TIOAYUMUTh IIECTUCTYIIEHHYIO IIKAAY,
OYEBUAHO, IIEPBYIO CTyIIEHb, KOTOPAs UMeeT HeOOABIIIE 3HaUeHUS I'pa-
HUI] CTyIIeHeM, HO CDABHUTEABHO OOABIIINE UHTEPBaA (A, = 7,7) U KOAU-
YeCcTBO 3HaUeHUM ITokasaTeas (N, = 5), CAepyeT pa3AeAUuTh Ha 2 paBHBIE
YaCTHU U B UTOTE MOAYUYUTH OKOHUYATEABHYIO NPOU3BOABHYIO WKAAY:

1)6,3—10,1; 2) 10,2—14,0; 3) 14,1 —25,8;
4) 25,9—35,3; 5) 35,4—41,5; 6) 41,6 —45,0.

ITpu ompepereHUU CTyIIeHEN IIPOU3BOABHOM ITKAABI C pa3pblBaMU
B KaueCTBe I'PaHUI], OepyTCsl 3HaUeHUsI, COOTBETCTBYIOIIE HEIIOCPEACT-
BEHHO [IePBOU U ITIOCAEAHEN TOYKaM UX «YIIAOTHEHUI» Ha rpaduke. Tako-
TO POAQ IITKaAQ, IIOAyYeHHas 110 IrpauKy Ha puc. 41, UMeeT BUA;

1) 6,3—10,5; 2) 8,2—20,4; 3) 31,6 —33,0; 4) 37,7 —39,4; 5) 43,6 — 45,0.

7. BBITOAHUTB IIPOBEPKY IPABUABHOCTU IOAYYEHHOU TEM UAU UHBIM
CIIOCOOOM IIKAABI C TIOMOIIBIO 3HaUeHUM TapaMeTpoB A, 11 N, (COOTBeTCT-
BEHHO MHTePBaAa CTyIleH! A, 1 KOAWUeCTBA y9aCTKOB (3HAUeHUH) B CTyIle-
HU N)). [Ipr 3TOM HEOOXOAUMO IIPUAEPKUBATECS CACAYIOIINX TPEOOBAHMIM:

a) pacupepeAeHre 3HAUEHNH A, TI0 CTyIIeHIM AOAKHO COOTBETCTBO-
BATh AOTUYECKOU CTPYKType AQHHOU IIIKAABL, a 3HaueHUs N, OT CTyIleH:’
K CTYIIE€HU A BCEX TUIIOB IIKAABI He AOAYKHO U3MEeHITbCS UAU MOJKET
HU3MEHSITHCS, HO IINGBHO, 0e3 CKAaYKOB;

0) B IIKaAe He AOAJKHO OBITB ITyCTBIX CTyIIeHEe!, TO eCTh CTyIeHeH,
B KOTOPEIX N; = 0.

[ITkaAbl, B KOTOPBIX 3TU IPaBHUAA He COOAIOAEHBI, HEOOXOAUMO ITe-
peAeAaTh MAM UCIIPAaBUTh. Hanpumep, ecan omuO0YHO IPU KAPTUPOBAHUYT
AAHHBIX, IPEACTaBACHHBIX B TaOAuIle 1 1 Ha rpaduke (puc. 39, a), 6bira
IIOAY4YeHA IIKaAa ¢ mapaMerpaMu A, u N;:

CryneHn A, N,
1)3,6—9,5 3,2 2
2)9,6—18,9 9,3 6
3) 19,0—20,5 1,5 0
4) 20,6 —33,1 12,8 5
5)33,2—38,8 5,6 3
6) 38,9—45,0 6,1 4

B KOTOPOU He COOAIOAEHBI TPAaBUAA PABHOMHTEPBAABHOCTH, PABEHCTBA
HWAU IINABHOCTU M3MEeHEeHUA Ni N HEAOITYyCTUMOCTHU ITYyCThIX CTYTIeHefI, OHa
AOAJKHA OBITH TepeCcYMTaHa 3aHOBO AMGO MCTIPaBAEHA, HATPUMep, TaKuM 49
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00pa3oM, 4TOOBI MHTEPBAABI CTyTIeHel 1) 1 3) OBIAM YBEAUUYEHEI 3a CUET
YMeHBIIEHUS CTyIIeHeN 2) U 4):

Crynenu A; N;
1)6,3—12,0 57 3
2) 12,1—16,0 3,9 4
3) 16,1 —24,0 7.9 3
4) 24,1—33,1 9,0 4
5) 33,2—38,8 5,6 3
6) 38,9—45,0 6,1 4




PASAEA 5. KAPTOTPAMHUYECKAS TEHEPARHIALKA

B paszgeae paccmampuBaromces membl:

5.1. Onpeapenenne, PakTOPHI U IPUHIUIIBEI KAPTOrpapuyecKol reHepa-
AU3ALNU.
5.2. MeToAb! 11 IpHeMBbl reHepaAr3aliui.

[l 5.1. Onpenencuue, flakTopbl H NPUALKNLI KAPTOrpagIMieCKDid
TeHepann3aLHu

CAOBO «reHeparu3alysa» OYKBaAbBHO O3HAYAET «BEIOOP IAABHOI'O UAU
CylIecTBeHHOTO». HayuHbIN TepMIH «KapTorpaduyecKkasi reHepaAn3ais»
MO>KeT OBITh OIIPeAEAEH KaK 00paboTKa CopepKaHUS IAAaHOBO-KapTorpa-
(pUUYeCcKUX MaTepruaroB C IIOMOIIBIO0 METOAOB OOO0OIIeHUST 1 OTOOpa WH-
dopmanuu 1 GopMUPOBAHUA UHPOPMALUU CO3AaBAEMOU KAPTHL C Y4€TOM
ee MacITaba, TeMbl ¥ HazHaueHus1. CAOBO «METOA» B OIIPEACACHUU UMe-
eT IPUHIMIINAAbHOE 3HaueHNe, TaK KakK OTpa’kaeT HayuyHYIO CYITHOCTH
CAOKHOTO IIpoIlecca TeHepaAu3aluu. ['eHeparu3ausg HCXOAHBIX MaTe-
PUAAOB TPOBOAUTCS Ha ATarle COCTaBAEHUS OPUTTHAaAA CO3AaBaeMOM Kap-
THI, @ ee ITapaMeTphl, @ Tak’Ke MeTOAUKA U 00pa3bl BHITOAHEHUS pa3pa-
0aTBIBAIOTCS Ha 3Talle IPOEKTUPOBAHNS KapThl U IOAPOOHO M3AaratoTCs
B IpOrpaMMe KapThl (MAM PeAQKIIMOHHBIX YKa3aHUAX K Hell).

[MTpu TpOEKTUPOBAHUH U BHITOAHEHUU TeHEePaAU3aIl HEOOXOAVMO
YUUTBHIBATH CA€AYIOlINe (DaKTOPBL: TeMy, Ha3HaueHte U MaclITad co3Aa-
BaeMOM KapThl, @ TaK’Ke reorpaduieckre 0COOEHHOCTH KapTorpadupy-
eMOTr0o OOBEKTa.

LeAblo reHeparu3anuu sSBASETCS (OPMUPOBAHUE COAEPKaHUSI
CO3AaBaeMoM KapThl, COOTBETCTBYIOIIEro yKa3aHHBIM B IIporpaMMe Iia-
paMeTpaM KapThl U ee 00BeKTy. UTOOBI 3TOTO COOTBETCTBUS AOOUTHCH,
HeOOXOAMMO OCHOBBIBATHCS Ha CACAYIOIINX HAyYHBIX IPUHLOMNAX!

— 3HaHWe CTPYKTypPHI U (DyHKIIUM OOBEKTA, a TAK)Ke ero CBsA3en
C APyTUMHU OO'BEKTaMU;

— OoTOOpa’keHue CYILIeCTBEHHBIX 9A€MEHTOB, CBOUCTB U CBSA3ei 00b-
eKTa;

— CcOXpaHeHHe CTPYKTYPHBIX 3aKOHOMEPHOCTeH U reorpapuieckux
0CODeHHOCTeN 00BEKTa, B TOM UMCAE COXPaHEHHUE IMAOIITAAY, TOAOKEHUS
U 1oA00Us GOPMELI IPe0OPa3yeMbIX SAEMEHTOB.

[ 5.2. MeToAbl H NpHEMbI TEHEPAAHIALHH

leneparm3aliyis HCXOAHBIX KapTorpauieCcKuX MaTePUAAOB BBITTOA-
HSIeTCS C IOMOIIBIO TPeX OCHOBHBIX METOAOB: OTOOpPA (MCKAIOUEHUS)

a3



[ ] 1.N. AEREAEB. KAPTOPAWAA

SAEMEHTOB U300pakeHust, 0000IIeHUsI cocTaBa MHPOPMAaIUU, reoMe-
TPUYECKOTr0 OOOOIIEHNUS SAEMEHTOB N300Pa’KeHU .

MeTtop 0TOOpa 3AeMeHTOB N300 pa’keHu s 3aKAI0YaeTCs B UCKAIOUe-
HUM U3 U300pa>keHnsI UCXOAHOU KapThl OTAEABHBIX SAeMEHTOB B COOT-
BETCTBUU C OOOCHOBAHHBIMU U YCTAHOBAEHHBIMU B PEAAKITMOHHOM AO-
KyMeHTe KapThl UeH3aMU U HOpMaMU.

IMen3 — 3TO npepeAbHOE 3HaUEeHMe KOAMYECTBEHHOM UAU KauecCT-
BEHHOU XapaKTePUCTUKU SIAeMeHTa, a HOpMa — IIPEAEABHO AOITYCTHUMast
Harpy3Ka 5AeMeHTOB Ha eAUHUITY IIAOIIAAU.

LleH30BBINT OTOOP 3AE€MEHTOB, KOTOPHBIE MOI'YT OBITH TOYEUHBIMU,
AMHEWHBIMU U TAOIIAAHBIMH, BEITIOAHSETCS IO TeOMEeTPUUEeCKUM T1apa-
MeTpaM OToOpa’kaeMbIX UMU ITPEAMETOB UAM 110 XapaKTePUCTUKAM UX
cBoMcTB. HampuMep, B OTHOIIIEHUU PeK MapaMeTpoM, KaK IIPaBUAO, SIB-
ASETCS IPOTSAKEeHHOCTh PYCAd, KOHTYPOB ITIOUBEHHOTO U PACTUTEABHOTO
IIOKPOBA — IIAOIIaAb, @ B OTHOIIIEHNU HaCeA€HHBIX ITYHKTOB XapaKTepu-
CTUKaMU OTOOPAa 9IAEMEHTOB SIBAIIOTCS AFOAHOCTD U QAMUHUCTPATUBHOE
3HaueHUe.

HopmaTuBHBIN OTOOP 3aKATOYAETCS B UCKAIOUEHUY BTOPOCTEIEHHBIX
SAEMEHTOB B MeCTaX MX U30LITOYHOTO CKOTIAEHMS Ha UCXOAHOM KapTe
C IIeABI0 HOPMAaAU3aluK Harpy3KU U COOTBETCTBEHHO YUTAEMOCTH U30-
Opa’keHUs CO3AaBAE€MOU KapTHI.

MerTop 0600111eHUSI cOCcTaBa HH(pOPMAaIUU 3aKATOUYaeTCsI B AOTHUe-
CKOM OO'beAUHEHUU KAACCOB (TaKCOHOB), U3 KOTOPBIX COCTOUT KAQCCH-
prKanoOHHAasA CUCTeMa AeTeHABI NCXOAHOM KapThl. K HeMy yaille Bcero
IpUOETAIOT B TeX CAyYasdax, KOIAd TeMbl HCXOAHOU U CO3AaBaeMOU KapT
OAM3KU UAU COBIIAAQIOT, @ MacuITad cO3AaBaeMOM KapThl B HECKOABKO
pas3 MeAbue ucxopHou. O0bepAuHEeHNe TaKCOHOB BBIIIOAHSIETCS Ha OCHO-
Be CXOACTBa COAEPIKAIIMXCSI B HUX XapaKTePUCTUK SAEMEHTOB, a TaKyKe
CTPYKTYPHBIX 1 (DYHKIIMOHAABHBIX CBI3€U MEXKAY dAeMeHTaMu. B Kaue-
CTBe IpUMepa HU Ke IPUBEAECHBI KAACCU(PUKAITUN UCXOAHOM 1 000011IeH-
HOM KapT HOYBEHHOTO IMOKpoBa Macirrabos 1:10 000 u 1:25 000, dgpar-
MEeHTBI KOTOPBIX A@HBI Ha puc. 44, a, 6.

HcxopHas KAaCCI/I(I)I/IKaI.‘I/ISI OﬁoﬁmeHHaﬂ KAaCCI/I(bI/IKaI.[I/ISI
1— AEPHOBO-IIOA30AUCTBIE;
2— AEPHOBO-TIOA30AUCTHIE TA€EeBATHIE;
3— ACPHOBO-TIOA30AUCTEIC TACEBEIC, I— AEPHOBO-TIOA30AUCTHIE,;
4 — AEpHOBO-CAAOOIIOA3OAUCTHIE;

5— CBETAO-CepHIe AeCHBIE OTTOA3OACHHEIE;

6 — CBeTAO-cephle AeCHBIE;

7 — CBETAO-CepEIe AeCHEIE TACEeBaTEIE; Il — cBeTAO-Ccephie AeCHBIE;
8 — CBETAO-CephIe AeCHbIE TACEBHIE;

9 — TeMHO-Cepble AeCHBIE OTIOA30AEHHBIE;
10 — TeMHO-cepble AeCHEIE;

[IT — TeMHO-CcepbIe AeCHBIE;
11 — TeMHO-cepble AeCHBIe TAeeBaThle;
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12— yepHO3eMBbI OIIOA3OAEHHBIE;
13 — yepHO3eMHI BHIIIIEAOUEHHEIE;
14 — yepHO3eMBI AYTOBBIE;

15— 4yepHO3eMbI TA€eBaThIE;

IV — uepHO3eMsr;

16 — TOp(paHUCTO- U TOP(PAHO-TACEBEIE;
17 — TopdaHusle. V — Ttopaubie.

YTo KacaeTcs YMCAOBBIX IIKaA, TO UX 0000IIeHNe B 3aBUCUMOCTH OT
CTPYKTYPHI IIIKAABI UCXOAHOU KapThI MOJKET BBIIIOAHATHCS ITyTEM IIepe-
XOAQ OT HENIPEPBIBHOM IIKAABI K OKPYTA€HHOM, OT OKPYTA€HHOMU K CTYy-
IIEHYaTOU U OT CTYIIEHYaTOU K CTYyIIEHYaTOM C MEHBIIIUM KOAUYECTBOM,
HO OOABIIIMM pa3MepoM HMHTepBaAoB. Hanpumep, cTyneHdYaTas IIKaia
C UHTEPBAAOM 5 CM U KOAMYECTBOM Ipynil 15, MpuBepeHHAs B Taparpa-
de 4.3, Mo>keT OBITh IPeoOpa3oBaHa B IIIKaAy C MHTePBAaAOM 15 ¢M U KO-
AxdecTBOM rpymni 5: 25 — 40, 40 — 55, 55— 70, 70— 85, 85— 100.

MeTtoA reomMeTpu4ecKoro o00O0IeHNsI SIAeMeHTOB N300pakeHus.
OTOT MeTOA reHepaAn3alluy 3aKAI0YaeTCs B reoMeTpUUeCcKOM IIpeobpa-
30BAHUU IIAGHOBBIX OYEPTAHUU 3AE€MEHTOB COAEPIKAHUS HEIOCPEACT-
BEHHO Ha M300pa’keHnH, KOTOPOe IIPOBOAUTCS IIOCAE TOTO, KaK BBITIOA-
HEHBI OTOOP dAEMEHTOB M 0000IleHre cocTaBa Copep>kanus. [Ipu ero
BBIIIOAHEHMHU UCIIOAB3YIOTCS CAEAYIOIINe OCHOBHBIE TPHEeMBI 00paboTKU
1300pa’KeHUs NCXOAHBIX KapTorpaduieCKUX MaTepHUaAOB.

Ynpowenue ¢popmbl AUHEUHBIX U NAOW,AGHbLX 3A€MEHMOB IIPU COXpPa-
HEeHWUU TUIIUYHBIX UAM XapaKTePHBIX UX odepTaHuu (puc. 41). I'lpu BeI-
IIOAHEHUU AQHHOTO IIpHeMa Ba’KHO COOAIOCTH [[eAeCO00pa3HbIi OaraHC
reorpauuecKkoro COOTBeTCTBUS U TOUHOCTHU TOAOSKEHU IAEMEHTOB: AAS
0030PHBIX KapT OH pPellaeTCs B IOAB3Y reorpad@rUuecKoro COOTBETCTBHS,
a AAG KapT, IpepHa3HaYeHHBIX AT U3MEPEHUM, — B IIOAb3y TOYHOCTHU
TIOAOJKEHUS 9IAeMEeHTOB. [IpUMEeHUTEeABHO K aAMUHUCTPATUBHBIM U UMY -
1IIeCTBEHHBIM TPAHMUIlaM OH BCETAA pelllaeTcs B IOAb3Y TOYHOCTH.

a) 0) B)
Puc. 41

ObbeguHenHUe NOBMOPAOWUXCA CO eManUuli MeAKOPA3MEePHbIX (MEeHb-
ule yeH3a) pa3HOPOgHbLIX KOHMYPOB B KOMIIAEKCHBIN KOHTYP, KOTOPOMY
IIPYCBANBAETCSI COOMPATEABHBIN KAACC Ha OCHOBE IIPOI[EHTHOTO COOT-
HOIIIEHUS CYMMapHOM IAOLIaAW KAACCOB OOBEAMHSEMBIX KOHTYPOB
(puc. 42).

al



1.N. AEREAEB. KAPTOPAWAA

[t
& SOV

I[TouBEI [TouBeHHBITT KOMIAEKC

1 — AepHOBO-IIOA3OAUCTHLE; 1, 6, 10 — AepHOBO-TIOA30AU-
6 — CBeTAO-Cephle AeCHEIe;  CThHIE, CBeTAO-Cephle X TEMHO-CephIe
10 — TeMHO-CcephIe AecHBIe; ACCHBIC

15 — 4epHO3€eMBI OIIOA30AEHHEIE

Puc. 42

ObbeguHeHue KOHMYypPa U BKpAnAeHull B HeM MeAKUX KOHMYPOB, CXOA-
HBIX C HUMY KAQCCOB B €AWHBIM KOHTYP, KOTOPOMY IIPHCBaNBaETCs KAACC
npeoOAajarollero KOHTypa (puc. 43).

0) B)
Puc. 43

ObbeguHeHUe CMEeXHbBIX PA3HOPOGHBIX KOHMYPOB B €AUHBIN KOHTYD,
€CAU OHU IOCAE IIPOIeAYPHI 0O00IIEHNUSA COCTaBa B AeT€HAE BKAIOYEHEL
B OAUH U TOT ’Ke TAKCOH 000OIeHHOU KAaaccuduranuu. [ IpuBepenHas
Ha puc. 44 MAAIOCTpaIus IpreMa OCHOBaHa Ha ICXOAHOU 1 0000IIeHHOM
KAACCU(PUKAIMAX T0YB, IPUBEAEHHBIX B KaUueCTBe IIpUMepa MeToAa 0000-
LIIeHNS COCTaBa COAEePyKaHM4 (0e3 MpUMeHeHUs APYTUX IPUEMOB reoMe-
TPUYECKOM reHepaAu3aliun).

: 6 I
4 1
2 — !
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Puc. 44
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Hike IpuBOAATCS 3aMMCTBOBAHHBIE U3 PA3AUYHBIX UCTOYHHUKOB
PHUCYHKH (pparMeHTOB KapT AASI UAAIOCTPAIUYN U ITOSICHEHUSI OCOOEHHO-
CTel reHepaAn3aliuy B OTHOIIIEHUHM S9A€MEHTOB, U300paskatoluX PYCAO
peku (puc. 45 n3 kuuru «CrnpaBoYHUK 1o KapTorpadpuu». M.: Heapa,
1988), HaceareHHBIN IYHKT (puc. 46 13 yueonuka K. A. Caaumiena «Kap-
TOoBepeHHe». M.: MI'Y, 1976), peabed (puc. 47 u3 yueOHuKa I'1.A. Baxpa-
MeeBa «Kaprorpadusa». M.: Heapa, 1981), ropHble TOpOAE! (puc. 48 u3
yuebHUKa M.A. BepaguT «Kaprorpadua». M.: ActiektlIpecc, 2002).

leneparuzanus n300pakeHus PycAd PeKU BEIIIOAHEHA C IpUMeHe-
HHEeM ombopa OTAEABHBIX MEAKOPa3MepHBIX (MeHBIIIE IIeH3a) SAeMeHTOB
PEeKM (CTapUYHBIX 03€P U PYKABOB) , @ TAK)Ke reoMempuieckoro oboouie-
HUA U3BUAUCTOCTU O€PEroBbIX AMHUM PYCAA U AMHUU CAMOT'0 PyCAa C CO-
XpaHeHNeM XapaKTePHBIX A\ PABHUHHBIX PeK CTPOeHUs (HaAUdus py-
KaBOB, U3AYUYUH, MEAHAPOB U CTapull), GOPMBI U YCTAHOBAEHHOM B pe-
MAKIIMOHHBIX YKA3aHUSAX TOYHOCTH IIOAOJKEHUSI DAEMEHTOB.

leneparnsanusa n300pa’keHNUSI HACEACHHOTO ITYHKTA IIPU ITIEPEeX0AaX
OT MacIITaba K Macitady (puc. 46, a, 6, B) BEIIOAHEHA C IpUMeHeHueM
0b600wenus cocmaBa COAepP>KaHUsI UCXOAHOU KapThl U COOTBETCTBYIO-
11ero o6beguHenusA CTPYKTYPHBIX 9A€MeHTOB u3o0paxenus. Ode orne-
panyy BEIIIOAHEHEI ITyTEM IIOCAEAOBATEABHOT'O IIepexoaa K SIAeMeHTaM
CAEAYIOIIEro CTPYKTYPHOTO YPOBHS: OT CTPOEHUM K KBapTaAaM, OT KBap-
TAAOB K YaCTSIM HaCEAeHHOTO IIYHKTa, OT YacTel K OOBEeKTY B IIEAOM.

lenepaauzarnys nzodbpa>keHus peabeda (puc. 47, a, 6) BLITIOAHEHa
C IpUMeHeHueM 0000w eHUA COCMABA COAEPIKaHM4, B YaCTHOCTU YBEAU-
YEeHUSA BBICOTHI CEUEHU MEKAY OCHOBHBIMY F'OPU30HTAAIMHU, YNPOW,eHUA
U3BUAMCTOCTU TOPU3OHTAAEY U UCKAIOUEHUS MaAOPa3MepHBIX (hopM pe-
Abeda (IM, KypraHoOB, IPOMOUH, OOPBIBOB U AP.).

leHepaanzanusa n300pa’keHUs 3aAeTaHNsd TOPHBIX IIOPOA, TPEACTaB-
AEHHOTO Ha puc. 48, a, 0, B, BLIIOAHEHA C IIPpUMEHEHHUEeM METOAOB OTOO-
pa (2), obobuwienus cocTaBa CopepKaHu (4) U ABYX IIDUEMOB reoMempu-
yecKoro o6odwenus — ynpoueHus: GopMbl KOHTYPOB (1) 1 060 bepANHEeHUS
CMEe>KHBIX KOHTYPOB IIOPOA, OTHOCSIIITUXCS K POACTBEHHBIM TaKCOHaM (3).
OTOOp IpUMEHEH K OTAEABHBIM KOHTYPaM, IIAOIIIaAb KOTOPBIX MEeHbIIIe
YCTA@HOBAEHHBIX A TEOAOTUYECKUX KapT IIeH30B. O0001eHne cocTaBa
BBIIIOAHEHO B OTHOIIIEHUHU ABYX IIap POACTBEHHBIX TAKCOHOB Ha dpar-
MeHTe 0 ¥ OAHOM IIaphl Ha parMeHTe B. Ha parMeHTe 6 B OAHOM CAyUYae
00BeANHEeHBI TAKCOHBI FOPCKOM CUCTEMBI CPDEAHETO OTAEA], J, U coueTa-
HUS CPEAHETO ¥ BEPXHETO OTAEAOB, J, , ; B OAH TAKCOH CPEAHETO OTAEAA J,,
a B APYTOM CAy4Yae OObeAHEHBI TAKCOHBI [ I[epMCKOM CUCTEMEBI CPEAHETO
OTAEAAd TaTapCKOTOo sApyca P, M Ka3aHCKOU CBUTHL P,;, B OAUH TaKCOH P,
Ha ¢parmenTe B BepxHUM U CpepAHUN OTAeAbl FOpCcKol cucTeMbl 00b-
eAMHEeHBI B OAMH TakcoH J. Kpome Toro, Ha BTOpoM (pparMeHTe TaKCOHBI
otaenros Tpuacosoii (1)), Menosoit (K,) u [Tepmckoit (P,) cucteM nepe-
BEAEHBI B TAKCOHBI CTapIIlero paHra coorseTcTseHHO T, K, P. C mOMOIIBIO
IPHUEeMOB reOMeTPUIeckoro 0600IeHUs AeTAABHOCTE (hOpM U CTPYKTY- 99
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PHI 3aA€TaHUs TOPHBIX TOPOA CTAAU CYIIIECTBEHHO TPOIIEe, OAHAKO I'AaB-
HbIE YePTHI FT€OAOTUYECKOTO CTPOEHUS AQHHOU TEPPUTOPUU HE TOABKO
COXpaHeHbI, HO U CTaAu O0Aee OUEBUAHBIMU.




PASAEN 6. TEXHONOTHW COSAAHMSA TEOTPA®HYECKHN
KAPT

B pas3geAe pacKpblBAKOMCA cCAegyrowiue membl!

6.1. BUABL M CTPYKTypa TEXHOAOTUM.

6.2. [IpoekTupoBaHue KapThl.

6.3. CocTaBAeHMEe KapThl.

6.4. TToArOTOBKA K U3AQHUIO U U3AAHME KapThI.

6.5. O BO3MO’KHOCTSX @aBTOMaTU3aIuK KapTorpaduieckux pador.

[ 6.1. BuAbl W CTPYKTYPA TEXHOAOTHiE

B 3aBUCUMOCTH OT UICTOYHUKOB MHPOPMAIIUN CO3AQHMS KaPT MOJK-
HO BBIAEAUTH CAEAYIOIINE BUABI TEXHOAOTUM: reope3udecKue, poTorpaM-
MeTpuuecKue, KapTorpaduieckye 1 KOMOMHMPOBaHHBIe. B reope3uye-
CKUX TEXHOAOTUSX WCTOYHUKOM MH(MOPMAIIUU SIBASIOTCS MaTepHUaAbl
CBHEMOYHBIX paboT C MPUMEHEHNEM reOAe3NIeCKIX METOAOB U YCTPOUCTB.
doTorpaMmMeTpuIeCcKUe TeXHOAOTUM OCHOBAHKI Ha a3P0- UAY KOCMUYe-
CKOM CbeMKe U IIOCAeAYIOIel 00paboTKe CHUMKOB. B cOOCTBEHHO Kap-
TOorpadrUUeCKNX TEXHOAOTHSAX COOMPAIOTCI 1 00PabaThIBaIOTCS TOTOBEIE
TIAAHOBO-KapTorpauiecKkue u Apyrue MaTeprasbl. KoMOMHUPOBaHHBIE
TEXHOAOTHUH CTPOSTCS Ha PA3AMYHBIX COUETAaHUSIX OCHOBHBIX BUAOB.

B 3aBuCcHMMOCTH OT 00€CIIeUeHHOCTH BCETO IJUKAQ PA0OT UAU OTAEAD-
HBIX €T0 3TAallOB KOMIBIOTEPHBIMU CPEACTBAMU TEXHOAOTHUYM MOFKHO TTOA-
Pa3AEAsITh Ha TPAAUITMOHHBIE, aBTOMATU3UPOBaHHEIE M aBTOMaTUUECKHE,

PaccMoTpuM, M3 KaKUX 3TAIOB COCTOST OCHOBHBIE BUABI TPAAUITH-
OHHBIX TEXHOAOTUM.

I'eope3nyecKue TEXHOAOTHH MMEIOT CAEAYIOITYIO TUIIOBYIO ITOCAE-
AOBATEABHOCTD 3TAIIOB.

1. ITpoekTHpoBaHue KapThl (IAaHA) U TEXHOAOTHU padoT.

. 'eope3nueckoe o60CHOBAHUE.

. 'eopesnueckas cheMKa.

. [TopArOTOBKA MaTepuarOB CHEMKH.

. CocTaBAeHMe OpUTMHAAQ KapThl.

. [ToaroToBKa KapThl (MAaHA) K U3AQHUIO.
. I3paHue KapThl (IAaHA).

®oTorpamMMeTpH4YeCKre TEXHOAOTHYU UMEIOT CAEAYIOITYIO THUIIOBYIO
CTPYKTYPY.

1. ITpoekTrpoBaHue KapThl (IIAaHA) U TEXHOAOTHU PadoT.

2. l'eope3uyeckoe 0OOCHOBaHUE.

3. AspodoTocheMKa.

4. [TAaHOBO-BBICOTHASA TPUBSA3KA CHUMKOB.

NO Gk W
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5. @oTorpaMmMeTpuYeCcKoe CryIleHue.

6. TpancopMupoBaHue CHUMKOB.

7. AemnprupoBaHue CHUMKOB.

8. CocTaBaeHIE aBTOPCKOTO OPUTHHaAA KapTHI.

9. [NoATOTOBKaA COCTaBUTEABCKOTO OPUTHMHAAA KapPTHI.

10. TToaroTOBKa KapThl (IA@HA) K U3AQHUIO.

11. I3paHue KapTh (IIAQHA).

KapTorpadnyeckne TeXHOAOTMH COCTOSIT U3 CAEAYIOIINX OCHOBHBIX
3TAIOoB.

1. TTpoekTpOBaHMe KapThl U TEXHOAOTHUH PA0OT (PEAAKIIMOHHO-TIOA-
TOTOBUTEABHBIU 3TAT).

2. CocTaBAeHHE OPUTHMHAAA KaPThI (COCTaBUTEABCKUU ITAII).

3. [NoproToBKa KapThl K U3AQHUIO.

4. i3paHne KapThl.

[ 6.2. NpoexTHpOBaHKE KapThI

PepakImoHHO-TTOATOTOBUTEABHBIM ATAIl COCTOUT M3 CAEAYIOTINX BU-
AOB padoT.

1. [TopAroTOBKA 3aA@HUSA Ha IPOEKTUPOBAHHUE.

2. PazpaboTKa IpeABapUTEABHOM TPOTPaMMBbl KapThI.

3. COOp UCXOAHBIX MaTEePHUAAOB.

4. I3yueHmne 0O'beKTa KapTorpadupoBaHU.

5. PazpaboTKa nporpaMMBbl (IpOeKTa) KapThl.

[Tpu moAroTOBKE 3aAaHNS Ha KapTy yCTaHaBAWBAIOTCSI OCHOBOIIOAQ-
rarolre XxapaKTepUCTHUKHN CO3AaBaeMOU KapThl — OOBEKT (TeMa U Tep-
putopus), MaciTab U Ha3HaueHMe, KOTOPhIe OIIPEAEASIOT IPOEKIINIO,
copepykaHue 1 0opopMAEeHMEe KapThl, & TaK)Ke TEXHOAOTHIO paboT 110 ee
CO3AaHUIO.

AHaAmn3 3aAaHUS Ha KapTy, IepBOHaYaAbHOE O3HaKOMAEHHUe C UMe-
IOLIMMUCS UCXOAHBIMU MaTepraAaMy, a IIo HUM U ¢ 00beKTOM KapTorpa-
dupoBaHUs, U3ydeHUe KapT, aHAAOTMYHBIX CO3AABAeMOM, ITO3BOASIOT
IIOATOTOBUTD IIPEABAPUTEABHYIO IIPOrpaMMy KapTsl. B Hell ycTaHaBAm-
BaeTcs MacuITad, IPOeKIus U cCopeprKaHue IIPOeKTUPyeMoM KapThl, a
TaK>Xe AOAKEH OBITh OIpPeAeAeH IlepeueHb HeOOXOAMMBIX MCXOAHBIX
MaTepHaAOB U TeX OpraHu3allli, KOTophble 3TUMHU MaTepuaraMU paciio-
AQraror.

Leab cTapuu paboT 110 COOPY UCXOAHBIX MaTEPUAAOB — IIOATOTOB-
Ka nH(MOPMAIMOHHONU 0a3bl, AOCTATOYHOM II0 CBOEMY COCTaBY, A€TaAb-
HOCTHU, TOUHOCTU U aKTYaAbHOCTHU, A TPOEKTUPOBAHUS U COCTABAEHUS
co3paBaemMoy KapTel. CoOpaHHBIE MaTepUaAbl aHAAU3UPYIOTCS, CUCTe-
MaTU3UPYIOTCS U OIIUCHIBAIOTCS B Pa3peAe IporpaMMel KapThl «MicxoaHbIe
MaTepHaAbl», K KOTOPOMY IIPUAAraeTcs cxeMa HUX PaclOAOKeHHUs Ha
TEePPUTOPUU OOBEKTA.
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N3yuyeHne 06'’beKTa — Ba’KHOE YCAOBHE ITIO3HATH CTPYKTYPY U T'eo-
rpaduyeckre OCOOEHHOCTH OOBbEKTa U Ha 3TOU OCHOBe pa3padoTaThb
copepsKaHNe KapThl, ONIPEAEAUTD ITapaMeTphl U IIOATOTOBUTH OOPasIibl
reHepaAu3alluid MCXOAHBIX ITAQHOBO-KapTorpauiecKux MaTepHaAOB.
Pe3yabTaThl AQHHOM CTapAUM PEAAKIIMOHHO-TIOATOTOBUTEABHEIX PabOT
0POPMASIOTCS B BUAE Pa3AeAd IIPOTPaMMEI ITOA Ha3BaHUEM « XapaKTe-
pucTtuka oobeKkTar». ['eorpadruueckue ocO0eHHOCTH 00 beKTa 0000IIeH-
HO IPEACTaBASIOTCS B BUAE KapThl, IOKA3bIBAIOIe AeAeHMe ero Teppu-
TOPUH Ha reorpaduyeckue paioHbl, B KQUeCTBe IPUAOKEHUSI K PA3AEAY.

Aaree Ha TOATOTOBAEHHOM Hay49HOM 1 NHAOPMAIMOHHOM Oa3e Io-
CAEAOBATEABHO IIPOEKTUPYIOTCS MaTeMaTudeCcKas OCHOBA, COAEPIKaHUe
1 opopMAEeHME KapTHl, a C y9eTOM IIOCAEAHUX TakyKe pa3pabaThIBaloTCs
TEXHOAOTMU COCTABAEHUS, IIOATOTOBKU K U3AQHUIO U U3AAHUS KApTHL;
Pe3yABTATHI PAOOT IPEACTABASIOTCSA B COOTBETCTBYIOIINUX Pa3AeAax IIpo-
rPaMMBL.

[Tpu mpoeKTHPOBaHUN MaTeMaTU4eCKOM 0CHOBBI OOOCHOBBLIBAETCS
TA@BHBIM MaciITad KapThl, BEIOUpPaeTcs 1 000CHOBBIBAETCS KapTorpadu-
yecKasl IIPOEKIINs, OIIPEAEASTIOTCS ITapaMeTphl KapTorpaduuecKou ceT-
KU, BEIOMPAIOTCS OTIOPHBIE TOYKY, Pa3pabaThIBaeTCsl KOMITOHOBKA KapTHI.
PesyapTaThl 0(pOPMASIOTCSA B TEKCTOBOU U rpaUUeCKOU 4acTIX pas3pe-
Aa «MaTremaTuyeckasi OCHOBA KapThl». I'paduyeckas 4acTb paspena
BKAIOYAeT B ce0s1 cxeMy KapTorpaduiecKkoi ceTKH 1 «MaKeT KOMIIOHOB-
KU KapThI».

[Tpu IpOEeKTUPOBAHUY COAEPIKAHMS TEMaTUYECKOM KapThl OlIpeAe-
ASIIOT COCTaB MHOpMAIUU reorpapuieCcKoy OCHOBBI, KOTOPLIN KOppe-
AMPYET C TEMOU CO3AaBaeMOU KaPTHI, U COCTAB OCHOBHOM MH(POPMAIUH,
KOTOpasi pacKphIBaeT TeMy (M IIOTOMY Ha3bIBaeTCsd TeMaTU4YeCKHM CO-
AepyKaHueM) U COOTBeTCTBYeT MacCIITa0y X Ha3HAYeHUIO KapThl. AAd
TEeMaTHUYEeCKOTO COAEPIKaHUS OIPEAEAIETCS COOTBETCTBYIOIIUMN CIIOCO0
(crtocoOBl) ero n300pa’keHus; Ha er0 OCHOBE AASL 9AEMEHTOB TeMaTHuue-
CKOTO COAep’KaHMsI IMTOAOUPAIOTCS COOTBETCTBYIOIHE TpaduiecKue
CpeACTBa U IlepeMeHHbIe U pa3pabaThiBaeTCs AeTeHAA KapTel. B pepak-
IIMOHHBIX YKa3aHUSIX IO COCTABAEHUIO KapThI OMPEAEASIOTCS IEeH3HI,
M3AaraeTcss METOAMKA U IIPUAATAIOTCS 00OPa3Iibl FTeHePaAU3aliiy NCXOA-
HBIX [IA@HOBO-KapTorpauieckux MaTepuanroB. [IpoeKTHbIe pelleHus
odopMAsTIOTCS B BUAE padpera «CopeprkaHue U o(DOPMAEHUE KapThI»,
rpauueCKUMU IPUAOKEHUSIMU K KOTOPOMY SIBAFIOTCS «/\eTreHAQ KapThl»,
«O0pasnsl reHeparusanum» U «O0pasnbl COCTaBACHUSA U ODOPMAEHUA
KapThI».

B pasaene «TexHOAOTHSI PabOT» M3AATAIOTCS pa3paboTaHHBIE TIPU-
MEHUTEABHO K UMEIOIUMCS TeXHOAOTHMUYECKUM YCAOBUAM U C yUETOM
CAOKHOCTUA ¥ OCOOEHHOCTEN CO3AaBaeMOM KapThl TEXHOAOTHMYECKUE
CXeMbl COCTaBA€HMUS], IOATOTOBKH K U3AQHUIO 11 U3AaHUS KapThl, B KO-
TOPBIX 11O Ka’KAOMY 3TaIly padboT AQIOTCS PepAaKIIMOHHBIE YKa3aHus, B
KOTOPBIX MU3AATal0TCsl HEOOGXOAMMEBIE MaTePUAABI, METOAB, TeXHUYecKue B9
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CPeACTBa U IIPOIIECCH, @ TakKyKe TpeOOBaHMd, IPeABIBAIEMbIe K ITpOMe-
SKYTOYHBIM ¥ KOHEUYHBIM PEe3yAbTaTaM.

[To okoHYaHNUM PEAAKIIMOHHO-IIOATOTOBUTEABHBIX PAa0OT AOASKHBI
OBITh BEITIOAHEHBI U ITIePeAaHbl Ha CAEAYIOITUM 3Tall AB& OCHOBHBIX IIPO-
AYKTa — O(pOpMAEHHBIe HCXOAHBIE MaTepPHaAbl U IIporpaMMa KapThl.
Ha caepyroimem sTame epBBIM MPOAYKT BBIIIOAHSIET POAb MCTOYHUKA
nH(poOpMaluu CO3AaBaeMOM KapThl, @ BTOPOU — METOAUYECKOI'O PYKO-
BOACTBA IPOBEACHUS PabOT U MOAEAU CO3AABAEMOU KAPTHI.

[l 6.3. CocTasnenme Kaptol

JQHHBIM 5Tall pabOTHI B 3aBUCUMOCTH OT CAOSKHOCTH COCTaBASIEMOM
KapThl, a TaKyKe 00eClIeYeHHOCTU PaboT ClleIMaAbHBEIMU yCTPONCTBAMU
1 KOMIIBIOTEPHBIMU CPEACTBAMU MOJKET BBITIOAHATHCS PA3ANYHBIMU TEX-
HOAOTHSAMM: TPAAUIIMOHHOM, TPAAUIIMOHHOM C IPUBACYEHUEM KOMIIBIO-
TEePHBIX CPEACTB, KOMOMHUPOBAHHOM, aBTOMATU3WPOBAHHOU AU Oe3-
OyMa’KHOMU, BBEIIOAHSIEMOU B CpeAe KaKOM-AM0O0 CUCTEMEL. TpapUIIMOH-
HBIMU TEXHOAOTUSMHU MOTYT COCTaBAITHCS KallUTaAbHBIE CHHTETHYeCKUe
U KOMIIAEKCHBIe KapTorpaudeckue IIpOu3BeAeHNs, TPeOyIolre IIpu-
BA€YEHUS OTPOMHOTO KOAMYECTBa Pa3HOOOPA3HBIX NUCXOAHBIX MaTepua-
AOB 1 OOABIIIOIO KOAAEKTHBA aBTOPOB — CIIEIIMAAUCTOB U3 PA3HBIX OT-
pacaelr HayKd. MeHee CAOJKHBIE CMHTETHUYECKUE UAU OPUTHMHAABHBIE
KapThl MOTYT COCTABAITBCSI KOMOMHNUPOBAHHBIMU TEXHOAOTUIMU. bes-
OyMa’KHBIE TEXHOAOTMU IPUMEHAIOTCSI AT COCTABACHUS HECAOKHBIX AU
TUIIOBBIX KapT. YUUTHIBas, YTO IIOCAEAHNE TeXHOAOTUH ITOAPOOHO pac-
CMaTPUBAIOTCA B pa3peae 9, 30eCh UMeeT CMBICA KPAaTKO U3A0KUTH CTPYK-
TYPY ¥ COAepKaHue 3Talla, OCHOBAHHOTO Ha TPAAUITMOHHON TEXHOAOTUH
C MUCIIOAB30BaHMEM Ha PA3HBIX CTAAUAX PA0OOT KOMIIBIOTEPHBIX IIPOTrPaMM
U YCTPOMCTB.

OTal COCTOUT U3 CAEAYIOUINX BUAOB PaboOT.

. TexHMYeCKas IOATOTOBKA UCXOAHBIX MAaTE€PUAAOB.

. BeluncaeHme sAeMeHTOB MaTeMaTU4eCKOM OCHOBHI.

. [TocTpoeHune sAeMeHTOB MaTeMaTU4eCKONU OCHOBEIL.

. Ilepenoc uH(opmMaIuu UCXOAHBIX KAPT U [IAQHOB.

. 'enepanusanusa nepeHeceHHOU NH(OPMAIUU.

. OdopmMreHTE 3A€MEHTOB COAEP KAHUSA.

. KomnionoBka u o06111ee opopMAeHHEe OpUTUHAAA KaPTHL.

TexHHYecKas MOATOTOBKA UCXOAHBIX KapT U IAQHOB 3aKAIOYaeTCs
B I1epeo(OPMAEHUN (YTOALLLEHUY, U3MEHEHUHU IIBeTa) HEKOTOPBIX AU-
HeWHBIX 35A€MeHTOB U300pa’keHuUs, eCAM ITIepeHOC NH(POPMAIIUU C HUX
OyA€eT BEIIIOAHATHCS (POTOMEXaHUUYECKUM UAU OIITUYECKUM CIIOCOOOM.

Bropoii Bup padoT 3aKAIOUAETCS B BEIYMCACHUM C TpeOyeMOou TO4-
HOCTBIO IIPSIMOYTOABHBIX KOOPAUHAT Y3AOBBIX TOUEK KapTorpadudeckoi
CEeTKHU U OIIOPHBIX TOUEK 110 (POPMyAAM IPOEKIIUU CO3AaBaeMON KapThl;

~NO Ok W —
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BBIITIOAHSAETCS, KaK IIPAaBUAO, C IIOMOIIBIO CIeIIMaAbHBIX IPOrpaMM Ha
KOMIIBIOTEPE.

ITocTpoeHne 3neMeHTOB (Y3AOBBIX U OIIOPHBIX TOYEK) MaTeMaTH-
4YeCKOM OCHOBBI B TDAAUIIMOHHOU TEXHOAOI'MH BBIIIOAHSETCS Ha YepTeK-
HOU OyMare, HaKAeeHHOU Ha JKeCTKYIO (AAIOMUHHEBYIO) OCHOBY, C IIO-
MOIIIBIO KOOpAUHATOTpada. B KoOMIBIOTEPHOM BapUaHTe 110 IOAYYEHHBIM
KOOPAMHATAM UAH II0 lTapaMeTpaM KapTrorpaduieckol ceTKr Ha OyMa-
re C IOMOIIbIO IPadOIOCTPOUTEAS UAU IIAOTTEPA BEIUEPUUBAIOTCS IAE-
MEHTHI CETKU U HAHOCSTCS OIIOPHBIE TOUKU. A@HHBIE SA€MEHTHI MOT'YT
OBITh TAK>Ke BBIIIOAHEHH! B IU(POBOM BUAE CPEACTBAMHU I'PapuyeCcKoro
PeAAKTOpa.

Llear onepanuu nepeHoca “HMOPMALUK, IPUMEHAEMOU B TPAAU-
IMOHHOU TEXHOAOTUH, — HaHeCeHUe NO3UIJMOHHBIX CBEAEHUM (TOUeK,
AWHUM, KOHTYPOB) 35A€MeHTOB U300paKeHUs UCXOAHBIX MaTepHUaAOB Ha
IIOATOTOBAEHHYIO MaTeMaTHUYECKYIO OCHOBY OAHUM U3 IPEACTaBAEHHBIX
HU>Ke CIIOCOOO0B C NCIIOAB30BAaHUEM OIIOPHBIX TOYEK.

®oToMexaHNYeCKUM CI1ocod 0CcHOBAH Ha hoTorpadUpoBaHUM HC-
XOAHBIX MaTePUaAAOB C IIOMOIIBIO (POTOPENPOAYKITMOHHEBIX allllapaToB,
IevyaTH 110 IOAYYeHHBIM HeTaTHBaM OAeAHO-TOAYOBIX KOITUH M MOHTUPO-
BaHUU KOIIUM IPU YCAOBUU COBMEIIEHUS UACHTUYHBIX OIIOPHBIX TOYEK
Ha MaTeMaTUYeCKYIO OCHOBY. DTO HauOOAee TOUHBIM U 3aTPATHBIM CIIO-
co6. OH IpUMeHsIeTCs IPHU YCAOBUU COBIIAAEHUS IPOEKITUN NCXOAHBIX
KapT ¥ CO3AaBaeMOU KapThL.

OnrTudecKuii cnocod 3aKAI0YAETCS B IOAYUEHUH C IIOMOIIBIO Kap-
TOrpadUIEeCKOro NPOEKTOPa ONTUYECKOr0 M300Pa’KeHUsI NCXOAHOTO
MaTepHuana, COBMEI[eHUU ero OIIOPHBIX TOYeK C MAEHTUYHBIMU TOUKa-
MM Ha MaTeMaTHu4eCKOM OCHOBe U (DUKCUPOBAHUU IO3UIIMOHHEBIX CBe-
AEHUM eTo 9AeMeHTOB KapaHaalioM. Criocod HeCKOABKO MeHee TOUHBIH,
4eM [ePBHIH, HO OOAee AeNIEeBHIN; IPUMEHAETCS He TOABKO IIPU COBIIA-
AEHHUHU, HO U CXOACTBE IIPOEKIINY NCXOAHBIX U CO3AaBaeMOM KapT, Io-
CKOABKY B IIPOEKTOpax MpeAyCMOTpeHa He3HauuTeAbHas TpaHCcdop-
Malnusg U300pa’keHun.

KonupoBaAbBHBIN CIIOCO0 IIpeANlOAATaeT IIOAYYeHHe CKaHEepPHBIX
CepBIX KOIIUM UCXOAHBIX KapT, OPOPMAEHHUE YePHOU TYIIBIO Ha IIOAY-
YEeHHBIX KOIIMUSX ITO3UIJMOHHBIX CBEACHUU SAeMEHTOB U300pa>keHus
U IIepeHOC IIPU COBMeEI]eHHBIX ONOPHBIX TOYKAX MO3UIIMOHHEBIX JAe-
MEHTOB C IIOMOIIIBIO IPOEKTOPa UAU CBETOCTOAA HA MaTeMAaTUIECKYIO
OCHOBY. AQHHBIN CIIOCOO MeHee TOYHBIM, YeM BTOPOU, HO HauboAee
AOCTYITHBIN; KaK 1 IIePBBIY, OH He AOITyCKAEeT PA3ANYUS B IPOEKIUIX
HUCXOAHBIX M CO3AaBaeMoOM KapT.

B 6e30yMa’KHOM TEXHOAOI'MHU, BEIIIOAHSEMOMH B CpeAe IrpaduiecKo-
T'O peAaKTOPa, BMECTO OIlepalluu IepeHoCca IPeACTaBAeHHAsA B BUAE pac-
Tpa UCXOAHASA KapTa IpeoOpa3yeTcs (BeKTOPU3yeTcsa) B HaOOp KOMIIO-
HEHTOB ee COAeP’KaHUs, IPeACTaBA€HHBIX B BUAE CAOEB, U3 KOTOPBIX
dopMuUpyeTCcsa copeprKaHue CO3AaBaeMOM HUMPPOBOU KAPTHI. 69
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I'eHepaaAu3zanusa uCXxoAHOM nHpoOpMaLuu B 3aBUCUMOCTH OT CIIOCO-
Oa mmepeHoca MH(OPMAIKU MOKET BBIIIOAHSATELCS ITOCAE TIepeHoca, 9a-
CTUYHO B TIpOIlecce IepeHoca U mepep mepeHocoM. [locae mepeHoca
reHepaAmn3alysa IIPOBOAUTCS, €CAU OH (IIepeHOC) BBIIIOAHEH (poToMexa-
HUYeCKUM crocoboM. [Ipu mepeHoce ONTHYECKHUM CIIOCOOOM MO>KHO
OAHOBPEMEHHO BBIIOAHATE OTOOP MHPOPMAIUK, & OCTaABHYIO TeHepa-
AM3AINUIO IPOBECTH IIOCAE TIepeHoca. [Tpy npuMeHeHnr criocoba KO-
POBaHUsI reHePaAnu3allnuio Ay4lIlle CHa4YaAd BBIITOAHUTH HA cepofl KOIIny,
a 3aTeM 0opOpPMAEHHBIE BMECTe C ADYTUMU dAeMeHTaMU Pe3yAbTaThHI I'e-
HepaAm3aliuy TepeHecTr Ha MaTeMaTUIeCKyI0 OCHOBY. ['eHepaAn3anms
BBIITOAHSIETCS II0 METOAMYECKUM YKa3aHUSIM 1 00pa3siiaM, KOTOphIe pas-
paboTaHbl B IpOrpaMMe KapThl.

FeHepaan3alius, Kak y>Ke TOBOPUAOCE, IBASIETCS CAOJKHBIM HayUHBIM
IIPOIleccoM, IIO3TOMY aBTOMAaTHU3MpPOBaHa OHa MOJKET ObITh YaCTUYHO.
B makeTHOM pe’>XuMe MOTYT OBITh BBHIITIOAHEHEI Ollepaljui oToopa 3Ae-
MEHTOB M «YIPOILIEeHUA» POPMBI AMHEWHBIX U MAOLIAAHBIX IAEMEHTOB
IIyTeM YAaACHU S HEKOTOPBIX MAAO3SHAYUMBIX TIOBOPOTHLBIX TOYEK.

OdopMAreHnE 3A€eMEHTOB COAepP’KaHUS BBLITIOAHSETCS B CTPOTOM
COOTBETCTBUU C AET€HAON KapThl M oOpa3iiaMu OPOPMAEHUS, IIPEAY-
CMOTPEHHBIMMU B ITpOIr'paMMe.

KomnoHoBKa u o0uiee opopMAEHUEe OPUTMHAAA KAPThI BBIIOAHSI-
IOTCA 110 MaKeTy KOMIIOHOBKHU.

KoHeuHBIMU TPOAYKTaMHU 3Taria COCTaBAEHUSA KapThl MOTYT ObIThH ABa
BUAQ OPUTUHANOB — aBTopCKI/Iﬁ OPUTHMHAA 11 COCTAaBUTEABCKHUM OpUTrnHAA
co3paBaeMou KapThl. [ TepBBIl cOCTaBASIETCS HEITOCPEACTBEHHO CIIela-
AMCTOM (IPYIIION CIIEIMAAMCTOB) B OOAACTHU 3HAHUS, K KOTOPOU OTHO-
CUTCS TeMa CO3AaBaeMoOU KapThl. BTOpoii BLITTOAHSAETCS KapTorpadpoM-
COCTaBUTEAEM Ha BBICOKOM TeXHMWUYECKOM YPOBHE B CTPOTOM COOT-
BeTCTBHUHU C HpOI‘p&MMOfI KAapTehl; OH IIOAHOCTBIO OTBEYaeT TpeGOBaHI/IHM
KOHEUYHOTO IIPOAYKTa dTara CoOCTaBAeHMs. Kak IIpaBMAO, KauyecTBO aB-
TOPCKOI'O OPUTMHAAQ 3TUM Tpe6OBaHI/IHM He OTBedaeT, IIO3TOMY Ha ero
OCHOBE U3rOTaBAMBAETCA IlepeAaBaeMbll Ha CAEAYIOIINI 3Tall COCTaBU-
TEABCKUU OPUTHUHAA.

[ 6.4. NoproToBKa K H3AQHMI M H3AAHME KApTbI

OTal IOATOTOBKY KapThI K M3AQHUIO B YCAOBHSX COBPEMEHHOTO IT0-
AUTPaUUIECKOTO TTPOU3BOACTBA B 3HAUMTEABHONM CBOEM YaCTU BBHITIOA-
HSIeTCS aBTOMATHU3UPOBAHHBIMU TE€XHOAOTHUSIMHU, B YaCTHOCTH, U3TOTOB-
A€HUEe PaCYACHEHHBIX OPUTUHAAOB KaPTHI AASI CO3AQHUS TI€YAaTHBIX POPM.
OAHAaKO, YTOOBI AyUIIle IOHUMATh CYIITHOCTh IIPOIIeCCa TOATOTOBKH Kap-
TBI K UBAQHUIO, UMEET CMBICA KPATKO PAaCCMOTPETh €T0 Ha COAEPIKaTeAb-
HOM ypOBHe.
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OTal NOArOTOBKH KapThl K U3AQHHIO UMeeT IJeABIO YAYUIlIeHUe I'pa-
pruecKoro KauecTBa KapTorpapuyeckoro n300pa’keHus, IOAYy4eHHOTO
Ha dTalle COCTaBAEHUS, ¥ U3TOTOBAEHHE TUPAKHBIX IIeUaTHBIX (DOPM AAST
Iepepayy UX Ha 3Tall U3AQHUS TUPayka KapThl.

B npor1iecce IOATOTOBKHY KapThI K M3AQHUIO BEIIIOAHSAIOTCS CAEAYIO-
1€ OCHOBHEIE BUABI PA0OT:

— (bOTOPENPOAYIIUPOBAHUE COCTABUTEABCKOT'O OPUTMHAAQ, U3TOTOB-
AeHUe HeraTHBOB, a C UX IIOMOIIbI0 OAEAHO-TOAYOBIX KOIIUM OPUTHHAAS;

— YHCTOBOE [IBETOAEAUTEABHOE UepueHNe Ha OAeAHO-TOAYOBIX KO-
IUIX HITPUXOBBIX M3AATEABCKUX OPUTMHAAOB (Ha Ka’KAOM OpHUTHUHAaAe
YEePHOU TYUIBIO BEIUEPUUBAIOTCS ITPUXOBBIE SAEMEHTHI OAHOTO IIBETA);

— M3TrOTOBAEHUE MAaCOK OTAEABHO AASI IIITPUXOBLIX 1 (DOHOBBIX dAe-
MEHTOB (AAS Ka’KAOM KPaCcKH, KOTOPLIMU OyAET ITeYaTaThCs TUPaxk Kap-
TBI, U3TOTABAUBAETCS COOCTBEHHAs MACKa);

— CO3)paHUe NPOOHBIX HITPUXOBBIX U (DOHOBHIX IIe4aTHHIX POPM;

— IevyaThb IPOOHBIX OTTUCKOB (IITPUXOBOTO, POHOBOT'O ¥ COBMEIIeH-
HOTO) Ha Ipo0OoIeyaTHOM CTaHKe;

— TeXHHYeCKOoe PeAaKTUPOBaHMe IPOOHBIX OTTUCKOB;

— HCIpaBAeHUE MaCoK 110 3aMedYaHNsIM TeXHUUYeCKOTI0 PeAaKToPa;

— HU3TOTOBAEHUE HITPUXOBBIX M (DOHOBBIX THPA’XHBIX II€YaTHBIX
dopm.

Bcero paHHBIN TpOIlecC HACYUTHIBAET OoAee 15 BIAOB paboT; Kpome
TOTO, OH Pa3BETBAEH Ha ABa OOABIINX IIOAIIPOIECCa, CIelINaAu3UPYIO-
LIMXCS 10 BUAAM SAEMEHTOB U300pa>keHus, — pPabOTHI CO IMITPUXOBBIMU
SAEMEHTaMU U PabOThI C POHOBBIMU IAEMEHTAMM, Ka>KABIN 13 KOTOPBIX,
B CBOIO OUEepPeAb, Pa3BeTBAEH Ha MaAble IIOAIIPOIIeCCHI 110 BUAAM KPAcCoK,
KOTOPBIMHU 3A€MEeHTHI OyAYT HalledaTaHbl Ha KapTe. Tak, HanpuMep, Ipu
IIOATOTOBKE TOIlOrpadrueCcKoM KapThl K M3AQHUIO B Pe3YABTATE BHIIIOA-
HeHU4 paboT CO IITPUXOBBIMU 3AeMeHTaMU HEOOXOAMMO U3TOTOBUTE TPU
LITPUXOBEIE IeYaTHbIE (DOPMEI (AASI YEPHOM, KODUYHEBOU U CUHEU Kpa-
COK), @ B Pe3yAbTaTe BLIIIOAHEHUs padoT ¢ POHOBBIMU dAeMeHTaMU He-
00XOAMMO U3TOTOBUTH YeThIpe (DOHOBEIE TeYaTHbIEe (DOPMHI (AAS 3€A€HOH,
TOAyOOM, OPaH>KEeBOM U JKEATON KPACOK).

O4eBHUAHO, YTO B @BTOMATU3MPOBAHHBIX TEXHOAOIUIX, HAIPUMED
CTF u CTP, Takue paboThl, Kak POTOPENPOAYIIMPOBAHNE, IBETOACAM-
TeAbHOE UUCTOBOE YepueHe U U3TOTOBAEHNE MAaCOK, BEITOAHSAIOTCS CPEA-
CTBaMU U3AATEABCKUX KapTOrpaUUIeCKUX CUCTEM, a TAK)Ke U3AQTEABCKUX
MoayAel B cocTaBe yHUBepcaAbHBIX ['VIC nan AKC (aBTOMATU3UPOBaH-
HBIX KapTOrpad)uuecKuxX CUCTEM).

'haBHOM KOHEUHOU IIPOAYKIJUEH 3Tala SABAAIOTCS THPa’kKHbIe Iie-
YaTHbIe (POPMBI, KOAMYECTBO KOTOPHIX PABHO KOAWUECTBY KPAaCOK, He-
OOXOAMMBIX IIPU M3AQHWU KapThl. OTTeHKMU HACHIIIEHHOCTH IIBETa Ha
KapTax IIOAYYaroT IPUMeHeHUeM Ha (DOHOBBIX ITeYaTHBIX (popMax B Ka-
YyeCcTBe IeYaTalolX SAeMeHTOB Pa3ANYHON KOH(MUTYPAIIUY U IAOTHOCTH
PacTpoB, @ OTTEeHKHU IIBETOBOT'O TOHA — COBMelIlleHeM PaCcTPOBLIX CAOEB
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KPaCOK Pa3AMYHOTO IBETa (CXOAHBIM CO CIIOCOOOM AeCCUPOBKH). B Kap-
TorpapuIecKoM MPON3BOACTBE IPUMEHSIOTCS ITedaTHbIe (POPMHI, C IT0-
MOIIIBIO KOTOPBIX BBIITOAHSETCS [IAOCKas IIeYaTh, B OTAMYME OT BLICOKOM
neyaTy, IPUMeHsIeMOM AN U3AQHUS TeKCTOB, U TAYOOKOM ITe4aTH, Ipu-
MeHSeMOU AT M3AAHUS XYAOKEeCTBEHHBIX PETIPOAYKITAM.

[TeuaTaroiye sAeMeHTHI Ha IIAOCKOM ITedyaTHON (popMe HaXOAITCSA
IIPaKTUYeCKU Ha OAHOM YPOBHE C IPOOEABHBIMU 3AeMeHTaMu (puc. 49, a).
Ony, 6aaropapst 0COOBIM (PU3UKO-XUMUIECKUM CBOMCTBAM, yAEP KUBa-
IOT TUIIOrPadCKyI0 KPAcKy, B TO BpeMs KaK IIpOOeAbHBIE SAeMEeHTHI YAEP-
>KUBAIOT BOAY. Ha dhopMax AAST BBICOKOM ITeuaTy ITevaTarone IAeMeHTh
BO3BBIIIAIOTCI Hap TPOOEABHBIMU dAeMeHTaMu (puc. 49, 6), a Ha popmax
AAS TAYOOKOM IIedaTu — HAo00poT (puc. 49, B).

a) 0) B)
1—-—-:, r—, 77_¥Hf‘ e o wmw
Puc. 49

JTan u3paHusd 3aBeplllaeT TeXHOAOTMUYECKUN ITUKA CO3AQHUSA KapThI.
Ero 1m1eAnto 9BASeTCSA TPONU3BOACTBO 3alIA@HUPOBAHHOT'O KOAMYECTBA JK-
3eMIIAIPOB (TUpPa’ka) KapThl M OKOHYATEABHAs (TOBapHas) ux oopaboTKa.
He6oabmon Tupax KapTel (0T 10 — 15 o0 100 3K3eMIIAIPOB) n3paeTCA Ha
npoOoneyaTHOM 0()CETHOM CTaHKe, Ha KOTOPOM Ha 3Talle IIOATOTOBKU
KapThl K UBAQHUIO U3TOTaBAUBAIOT IPOOHBIE OTTUCKU AASI IPOBEPKU Ka-
YecTBa e4aTHBIX POPM. BOABITION TUPasK, UCUUCASIEMBIN COTHSIMMU, Thi-
CcsiYaMM, AeCATKaMU (@ MTHOTAA@ M COTHSAMU) THICSAY 3K3eMIIAIPOB, U3AA€T-
Cs Ha TEXHOAOTMYEeCKU O0Aee COBEPIIEHHBIX ¥ 60Aee TPOU3BOAUTEABHBIX
MHOTOKPaCOYHBIX O()CETHBIX MallMHaxX. YCTPOUCTBA OOOUX TUIIOB pa-
OoTaioT Ha 6a3e 0h)CeTHOTO IUANHAPA, OOTAHYTOT'O PE3NHOBBIM ITOKPHI-
THEeM, Ha3blBaeMbIM ODCETHOU OOOAOUYKOM, KOTOPasi IIPU COITPUKOCHO-
BEHUMU C ITIeYaTHOU POPMOM «CHUMAeT» HaHEeCEHHbIN Ha ee Ile4aTatolinue
3AEeMEeHTHI CAOY KPAaCKU U IIPU IIOCAEAYIOIeM COIPUKOCHOBEHUN C Oy-
Marou Marko, 6e3 pa3paBAUBAHMUA HAHOCUT 3TOT CAOU Ha Hee. Ha cTaHKe
BpAIIAIOUINNUCI U ABMJKYIIUNCS TOPU30HTAABHO O(MCETHBIM IIMAWHAD
CHHUMAET KPACKy C 3aKpPeIIAeHHOU B IAOCKOM rOPU30HTAABHOM IIOAOJKE-
HUU ITe4aTHOM (POPMBI M HAHOCUT Ha 3aKPEIIAeHHYIO B IIAOCKOM T'OpH-
30HTAABHOM ITIOAOKEHUM OyMary; 3a OAUH IIPOTOH O(PCETHOTO IIUAMHAPA
Ha AUCT OyMaru HaHOCHUTCS BCEeTO OAHA KpackKa. Bce onmepanum Ha cTaH-
Ke (packaTka KpacKu Ha [leYaTHYIO POPMY, YCTAHOBKA ITeYaTHOU (POPMEL
u 6yMaru u Ap.), KpoMe ABM>KEHUS U BpallleHUsI TUAWHAPQ, CHATHUS UM
Kpacku ¢ (GOpMbI U HaHeCeHUs Ha OyMary, BBIIIOAHSIIOTCS BPYUHYIO.

[MTpuHIUI PabOTHI ¥ BO3MOKHOCTH OPCETHOM MAIIIUHEI CYIleCTBEH-
HO ApyTHe. PaboTa 1 B3aUMOAENCTBYE BCEX Y3AOB B MalllMHe OCHOBAHbI
Ha BpallleHUH, BCe OIlepallui aBTOMATU3UPOBAHBL, 38 OAWH IIPOTOH AUCTA
OyMaru Ha Hee HaHOCSTCSI BCe HEOOXOAMMBIe KPaCKM U M3 MAIIUHLL 3a
CeKYHABI BEIXOAWUT HalledaTaHHBIN 3K3eMIIAID KapThl.
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I 6.5. 0 BO3MOKHOCTAX ABTOMATH3AUMH KapTOrpadiHueckuK pabot

ABTOMaTHU3aIUA KapTorpapuieCKUX TeXHOAOTMM OCHOBaHA Ha IIPHU-
menenuu AKC (aBToMaTU3UpOBaHHBIX KapTorpadudeckux cucrtem) u I'MC
(reomH(OPMATTMOHHBIX cCTeM). HeThIpe 3Talla CO3AaHUSA KapThI 10 TTPU-
YWHE Pa3AWUNU B CAOJKHOCTHU PabOT aBTOMATU3MPOBAaHBI HEOAMHAKOBO.
Ha sTane npoeKTUpOBaHUS, I'A€ OCHOBHYIO TBOPUECKYIO MHTEANEKTYaAb-
HYIO pabOTy BEIIIOAHSIET KapTorpad-pepakTop UAU PeAAKITHs, KOMIIbIO-
TEePHBIM CUCTEMAM OTBEAEHAa POAL TEXHUYECKOTO ITOMOIITHUKA.

Ha sTame cocTaBAeHUs CpeACTBaMU KOMIBIOTEPHBIX CUCTEM B 3a-
BHUCHMOCTHU OT CAOKHOCTH CO3AaBaeMOM KapThl MOTYT BBIIIOAHSITLCS BCE
BUABI PabOT AU UX 4acTb. CAOSKHBIE KOMIAEKCHBIE U CUHTEeTUUYEeCKUe
KapThl, OCHOBaHHBIE Ha COTAACOBAHMY, B3aUMOYBS3Ke U reHepaAru3aliuu
OOABIIIOTO TEMAaTHYECKOTO, BDEMEHHOTO U MacIITaOHOTO pa3Ho0Opa3us
IIAQHOB, KapT, CHUMKOB U APYTUX MaTe€pPHaAOB, a TaK’Ke HOBBIE OPUTH-
HaAbHBIE KapThl TPeOYIOT IPU COCTaBAEHUU 0013aTEABHOTO 1 3HAUUTEAD-
HOT'O y4aCTHUs ONBITHBEIX KapTorpadoB-cocTaBuTeAel. He 0ueHB CAOKHEIE,
ITPOCTHIE U TUITOBBIE KapThl MPAKTHYECKU ITOAHOCTBHIO BBLITTOAHSIOTCS
CpPeACTBaMU CUCTeMBI. KapTorpadguueckas reHepaAn3aliys caMma 1o cede
CAOZKHBIM HaYYHO-UH(POPMAIJMOHHEIN IIPOLLECC, IO3TOMY COCTaBACHUE
AasKe HeCAOJKHBIX KapT IMOAHOM aBTOMAaTH3allK IT0Ka He TTOAAQETCS.

OTal NOATOTOBKHU KapThl K U3AQHHUIO MOJKET OBITh IOAHOCTBIO BhI-
TTOAHEH CpeACTBaMu n3paTeAbckor AKC, 3a MCKAIOUEeHUEM IevaTu Tpoo-
HBIX OTTHUCKOB, KOTOPhIE M3TOTAaBAMBAIOTCS Ha MTPOOOTIEYaTHOM CTaHKe
TUIOrpapUIeCKUMU KpacKaMH, U UX TEXHUUYECKOTO peAaKTUPOBAHUS.

YTo KacaeTcs M3AaHUSI KapT: €CAU THPa’k KapThl HaCUUTHIBAET AO
10 — 15 3K3eMIASIPOB, ero nevaTaroT Ha rpadonocTpouTeAe UAU IIBETHOM
IIAOTTEPE; €CAH, KaK y’Ke OBIAO CKa3aHO, TUPaX cocTaBageT A0 500 3k-
3eMIIAIPOB, €ro U3AAI0T Ha IPOOOIIeYaTHOM CTaHKe; a ecar 6oaee 100 sK-
3eMIIASIPOB, TO U3AAIOT Ha MHOTOKPACOYHBIX O(PCEeTHBIX MallIlHaX.
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PASAEN 7. METOQAONOTHA HCNOAb3OBAHKA
TEOTPAMHYECKHX KAPT

B pasgeAe paCKpblBAOMCA cCAegyrowue membl:!

7.1. CriocoObI 1 MeTOABL PabOTHI € TeorpauyeCcKUMU KapTaMu.
7.2. MaTeMaTrnueckue MeTOALI 00pabOTKM KapTorpadpuieckom nHPOP-
MaIluu.

[ 7.1. CnocoGbl W MeTOALI PaBoThl C reorpadivieckHMK KapTaMu

leorpadmyueckuie KapThl He SBASIOTCS CAMOIIEAbIO; OHU CO3AAI0TCS
AASI TOTO, UTOOBI C TOMOIIBIO MH(POPMAIUH, KOTOPas B HUX COAEPIKUTCH,
IIOAB30BATEAN MOTAM pellaTh pa3HOOOpa3Hble MPOCTPAHCTBEHHEIE 3a-
paun. Copeprkaliasics: B KapTax “HMOpMaIus UMeeT Pa3AndHble CTPYK-
TypHBIe OCOOEHHOCTH M CTelleHb AOCTYIIHOCTH, TI03TOMY B AUCITUTIAMHE
00 UCTIOAB30BaHUM KapT (KaPTOIIOAB30BaHUH) pa3paboTaHO MHOKECTBO
CIIOCOOOB U METOAOB €€ «U3BACUYEHUS» U3 KapT. MO>XHO, B 4aCTHOCTH,
Ha3BaTh CAEAYIOIINE CIOCOOBI PAabOTELI C TeorpauueCcKUMU KapTaMu:
BU3YaAbHBIN, THCTPYMEHTAABHBIH, TpadudecKui, rpadOaHaAUTUYEeCKUN,
QHAAUTHYECKUU U KOMIIBIOTEPHBIN.

BusyaabHBII CIIOCO0 3aKAIOYAeTCs B 0030pe MAU aHaAU3e KapThl
0e3 npuMeHeHUs KaKUX-AU0O0 MPUCIIOCOOAEHUN UAU CHIEIIMAaABHBIX Me-
TOAOB ITOAYUYEeHUS NHMOPMAIIHU.

NHCTpyMeHTaABHBIN CIIOCO0 IIpeATioAaraeT Ipu paboTe ¢ KapTou
IpUMeHeHNe N3MEePUTEABHBIX THCTPYMEHTOB: IAAHUMETPa, KypPBUMETPa,
CKOAKH, U3MEPUTEAS], MACIITaOHON AMHENKYU U APDYTHX.

I'paduyecknii cmocod 3aKAIOUAETCA B IOCTPOEHNUY 110 KapTorpadu-
YeCKOMY N300pa’kKeHHI0 Pa3AMUYHBIX I'PaduiueCcKUX OTOOPaskeHUN BbIOO-
POYHBIX pacipepeAeHu: Tpoduaeli, rpapuKOB, pa3pe3oB, AUarpaMM U T. A,

I'padpoanaruTuyecKuii cnocod couetaeT B cebe MpuUMeHeHue rpa-
(hHUUeCKUX CPEACTB (KaK IIPAaBUAO, IAAETOK) U HECAOJKHYIO MaTeMaTh4e-
CKYyI0 0OpabOTKy BEIOOPOYHBIX AQHHBIX; BKAIOUAET B Ce0s ABE I'PYIIIIE
METOAOB — KapToMeTpHuuecKHue U MopdoMeTpudeckue. I'pynma KapTo-
MeTPUUYECKUX METOAOB IPUMEHSETCS A OIIPEeAeAeHUs II0 KapTaM KO-
OPAMHAT, BBICOT, AAWH, PACCTOSTHUM, IIAOIIaAel, 00bEeMOB, YTAOB; MOP-
doMeTprUUeCcKUe METOABL — AAS OIIPEAEAEHUS YTAOB HAKAOHA ITIOBEPX-
HOCTeM, BePTUKAABHOTO U TOPU30HTAABHOTO PaCUAEeHEHN S TOBEPXHOCTEH,
SKCHO3UIINU CKAOHOB, @ TaK>Ke U3BUAUCTOCTH, POPMBI, TYCTOTHI ¥ ITIAOT-
HOCTY AMHEWHBIX U IIAOIAAHBIX OO'HEKTOB.

AHaNUMTHYECKHUH CII0C00 BKAIOYAET B Ce0sI MeTOARLI MAaTEMaTUIeCKO-
TO aHAAM3a, MaTeMaTUIeCKOM CTaTUCTUKY, TEOPUU BEePOSTHOCTEHN, TEOPUHU
nHpOPMaIUY, TeOpUU rpadoB U ApyTrUe, C MOMOIIbI0 KOTOPBIX MOTYT



PAIAEN 7. METOAOAOTH] WCNOAb3OBAHHA TEOTPADHYECKHX KAPT [ ]

BBIIIOAHATHCS KaK aHAaAUTUUECKHe, TaK U CHHTEeTUYeCKHe Ollepaljiy ¢ Kap-
TaMU C IIeABIO TIOAYYeHUA PAa3HOOOPa3HOU IPOU3BOAHOM NH(OPMAIIUH.

KoMIbIoTepHBIN CII0CO0 IIpeAioraraeT paboTy ¢ UM POBBIMU U SIAEKT-
poHHBEIMU KapTamu cpepctBamu 'MC u MoKeT IpuU HEOOXOAWMOCTU
BKAIOUATh B Ce0s BCe METOABL, O KOTOPBIX TOBOPUAOCH BHIIIe. OAHAKO,
KpoMe oIlepaliyii, OCHOBaHHBIX Ha paCCMOTPeHHBIX MeTopaxX, [ IC MoryT
BBIIIOAHATE HEKOTOPBIE CIIeIIMAABHBIE IPOLEAYPHI, HAIPUMED OBEPAEH-
Hble (00BbeANHEeHUsI ABYX U OOAee CAOEB B OAMH), IOAUTOHAABHEBIE (IIO-
CTpOeHUe NMOAUTOHOB TUCCeHa, TPUAHTYAAIUN AeAOHe), BBIYUCAEHUS
IIeHTPOHAOB U AD.

[l 7.2. MatemaTHueckne Metoabl obpaboTkn kaprorpadimyeckoii
HHOpMALIHK

MaTteMaTudecKue MEeTOABI TPUMEHSIIOTCS AN BEISIBA€HHUS Ha KapTax
U IOAYYEHUS CKPBITOM OT HEIIOCPEACTBEHHOTO BOCIIPUSATUS U HEAOCTYII-
HOM AAST UBMEPEHNM U IPOCTHIX METOAOB MH(OPMAIIUN: IPOCTPAHCTBEH-
HBIX 3aKOHOMEPHOCTEHN; COCTABASIOIINX IPOCTPAHCTBEHHEBIX CTPYKTYP
(TOACTPYKTYP); CAOSKHBIX UHTEIPAABHBIX IIPOCTPAHCTBEHHBIX CTPYKTYP;
Pa3HOOOPAa3HbIX CTPYKTYPHBIX IOKa3aTeAeH.

[MpuMmeHsgeMble B KapTOIIOAB30BAaHUU MaTeMaTUYeCKHUEe MEeTOABI
MOJKHO OO'BEAUHUTH B YETHIPE IPYIIIEI IO TUIIaM ITPOCTPAaHCTBEHHBIX
CTPYKTYP, Ha KOTOPBIE OHU OPUEHTUPOBAHEL, & BHYTPU Ka>KAOU IPYII-
bl PA3AEAUTH Ha ABE IMOATPYIIILI, OAHA M3 KOTOPHIX IpepAHa3HadeHa
AASI @HAAU3Q, @ Apyrasg — AAS CUHTe3a. Ha reorpacdudyeckux KapTax,
KaK M3BECTHO, BCTPeUaroTCs YeThipe OCHOBHBIX THUIIa TPOCTPAHCTBEH-
HBIX CTPYKTYP: IOBEPXHOCTH, KOHTYPHBIE UAY IAOIIJAAHBIE, AMHEWHEBIE
U ToueuHble. B nmponecce oO0pabOTKU 3TUX CTPYKTYP MaTeMaTU4eCKU-
MU METOAAMU MOTYT BBIIIOAHSITHCS AB€ IIPOTUBOIIOAOJKHBIE IIO CBOEU
CYIIHOCTH OIlepalliM: pa3AO’kKeHUe CTPYKTYP Ha COCTaBASIOIIUE —
QHAAU3 U CAUSGHUE CTPYKTYP B O0Aee CAOKHBIE 00pa30BaHUsd — CUHTE3.
[Ipu BEITOAHEHUU aHaAW3a UCXOAHASA CTPYKTypa Ha KapTe AUOO pac-
YAEHSeTCsI Ha HECKOABKO O0Aee IPOCTHIX CTPYKTYP (@HAAUTHUUYECKUe
KapThl), AMOO U3 Hee U3BAEKAIOTCA TpebyeMas IOACTPYKTypa (Ipou3-
BOAHA$ KapTa) UAU TpeOyeMble CTPYKTYpHBIe IToKa3aTeAu. [1pu BbI-
IIOAHEHUU CHHTe3a ABe HAM OOAee HCXOAHBIE NPOCTPAHCTBEHHEIE
CTPYKTYPBI COEAUHSIOTCS B HOBYIO KOMIIACKCHYIO UAM OOOOIIEHHYIO
IPOCTPAHCTBEHHYIO CTPYKTYPY (KOMIIAEKCHYIO AU 0OO0IIeHHYIO CUH-
TETUYECKYI0 KapTy) AMOO «CBEPTHIBAIOTCI» B OAMH HMAU HECKOABKO
000OIIeHHBIX CTPYKTYPHBIX ITOKa3aTeAeln [5].

AnanuTHYeCKasg MOATPyNIIa METOAOB 00pabOTKHU IMOBEPXHOCTEH
BKAIOYAeT B ce0d alllPOKCUMAIIUIO AQHHOI'O TUIIA CTPYKTYP aAreOpau-
YeCKUMU MHOTOYAeHaMU, TOAMHOMAaMH, CIIAaMHaMU, a TaKyKe CTAaKU-

1
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BaHUe OCpepHEeHHeM. B CUHTeTHYeCKyio IIOATPYIIY MeTOAOB PabOTHI
C AQHHBIMU CTPYKTYPaAMU BXOAAT ONEepPaluy CAOKEHUS (BBIYUTAHUSA),
YMHOJKEHUS (AEACHU), METOABI KOPPEASAITMOHHOI'O aHAAN3A (OIIpeAene-
HHe IIPOCTPAHCTBEHHOI'O PacIpepeAeHUs 3HaueHUM KO3(dUIMeHTOB
IIapHOM, PAHTOBOU M YaCTHOU KOPPEAILINY, KOPPEAIIIMOHHOTO OTHOIIIe-
HUS), METOABI MHOTO(AKTOPHOI'O (AMCIEPCHOHHOTO, KOMIIOHEHTHOTO
1 PaKTOPHOT'0) aHAAM3Q, METOABL aHaMOpd03a (IpeoOpa3oBaHms PU3NU-
YEeCKOU IIOBEPXHOCTHU B «PEAAbHYIO» (TPAHCIOPTHYIO UAM 3KOHOMUYE-
CKYIO) B 3aBUCHUMOCTH OT TPAHCIIOPTHON 00eCIIeUeHHOCTH UAU 3KOHO-
MHUYECKOU IIeHHOCTU TEPPUTOPUH).

B aHaAMTHYECKYIO MOATPYIIY CPEACTB O00OpaOdOTKH KOHTYPHBIX
CTPYKTYP BXOAST METOABI OIIeHKU CAOKHOCTU CTPYKTYPHI, TEPPUTOPH-
AABHOM I'PYHIINPOBKU KOHTYPOB, OLIeHKM TOIIOAOTHYECKOI'O IIOAOKEHNUS,
OLleHKU (DOPMBI 1 OPUEHTUPOBKU KOHTYPOB. B IOATPYIIITy CUHTE3a AQH-
HOTO THUTIA CTPYKTYP BXOAAT METOABI CAOJKEHMS U BEBIYUTAHUS CTPYKTYD,
OLIEHKU CBfA3eU (IOAUXOPUYECKHUU U TEeTPAaXOPUYECKUU ITOKA3aTeAH),
OIIeHKM IIPOCTPAHCTBEHHOTO COOTBETCTBUS (MH(POPMAIIMOHHBIMU II0Ka-
3aTeAIMU SHTPOIUU U U30BITOYHOCTH).

AHaAUTUUYECKYIO IOAIPYIITY CPEACTB 00Pa0OOTKM AMHENHBIX CTPYKTYP
COCTaBASIOT METOABI OIIEHKH TOIIOAOIMYECKUX CBOMNCTB CETeM, OLleHKU
IIPOITYCKHOM CIIOCOOHOCTH CeTeW, OLIEHKHU I'yCTOTHI ceTeld. B moarpymmry
CPEeACTB CHHTe3a AMHEMHO-CETEBBIX CTPYKTYP BXOAST METOABI KOPPeAsi-
IIMOHHOTO aHAAM3a, TEPPUTOPUANBHOMN IPYIIIIUPOBKHY, IPOIHO3a PA3BUTHSL.

TouyeyHbIe CTPYKTYPBI Ha KapTaX aHAAM3UPYIOTCS C ITOMOIIBIO Me-
TOAOB OLIEHKHU I'yCTOTHI, OLIEHKU PETryAIPHOCTH, OIIPEAEACHUS OAMIKAN-
IIIero coceAcTBa. I'Ipu cuHTe3e 3TUX CTPYKTYP IPUMEHSIIOT METOABL TeP-
PUTOPHAABHON TPYNIUPOBKH, KOPPEASIIMOHHOTO aHaAM3a, IIPOrHO3a
pa3BUTHA.

Hwsxe mpuBoaSTCS POPMYABI, IPaBHUAA U IPUMEPHI OCHOBHBIX Me-
TOAOB @HAAU3a U CHUHTEe3a ABYX HambOoaee pacHpOCTPAHEHHBIX BUAOB
CTPYKTYP, IPeACTaBA€HHBIX Ha reorpariecKux KapTax ClIIocoO0M 130~
AVMHUYU (TOBEPXHOCTU) U CIIOCOOOM KaueCTBEHHOTO (POHA (MIAOIIaAHBIE
UAM KOHTYpPHBI€) [5].

AHaAu3 IOBEPXHOCTEN Ha KapTax MOJKHO BBIIIOAHSATE C IIOMOIIIBIO
MEeTOAOB aATeOpandyecKUX MHOIOUAeHOB [1].

AAst 3TOro NOBEpPXHOCTh i = F(X, y) Ha reorpaduueckoi KapTe He-
00XOAUMO IPEACTaBUTD alIIIPOKCUMUPYIOIIel ee PyHKIMEN (TPEHAOM):

h=flx,y)+t,

rAe f(x, y) — alnpoKCUMUPYIOIas PyHKIUS;  — OCTaTOK allllPOKCHUMa-
WU,

Aanee f(x, y) crepyeT Pa3Ar0KUTh Ha COCTABASIIONIVE U ITPEACTaBUTh
ypaBHEHHEM:

h=iﬁ(x,y)+t.
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OTbICKaHWe YUCAEHHBIX 3HAUEHUU COCTABASIONIUX BBIIOAHIETCS
PV YCAOBUY MUHUMYyMa OTKAOHEHUH (X, y) oT F(x, y):

Y= Y[ F(x,0,)- F(x,3,)]=min,

Jj=1 Jj=1

TA€ M — YHUCAO TOUEK ITaAeTKH, 10 KOTOPBIM OIIPEAEASIOTCS OTKAOHEHUS.

[Tpu pa3roKeHUMN f{X, y) Ha COCTaBASIIONIE METOAOM aAreOpaniyecKux
MHOTOYAEHOB OHAa IIPEACTaBASIETCSI B BUAE CYMMEL KOOPAMHAT B BO3pa-
CcTarollel CTelleHu:

S y)=Ap+AXTA)y+AX +AY + .+ A XY,

rAe A — KO3(PPUITUEHTHI IAEeMEHTOB Pa3A0KEeHNS, KOTOPhIe HEOOXOAM-
MO OTIPEAEAUTE.

AAS BEIUMCAEHUN A C KapPThl CHUMAIOT 3HAUEHUS hj; C UX IOMOIIBIO
COCTaBASIeTCS CUCTeMa YpaBHEeHUM, KOTOpasi pellaeTcs 110 CIIoco0y Hau-
MEeHBIIINX KBaAPATOB.

[MToBepXHOCTH Ha KapTe, allIPOKCUMUPyeMas:

1) MHOTOUAEHOM IIePBOM CTeNeHU OyAEeT IPeACTaBA€HA B II€EPBOM
NIPUOAMIKEHUH, IAOCKOCTBIO;

2) MHOTOYA€HOM BTOPOM CTelleHU — BO BTOPOM IIPUOAUIKEHNH, HC-
KPHUBAEHHOM IIAOCKOCTBIO;

3) MHOTOYAEHOM TpeThel CTelleHU — Ooaee OAU3KOM K pearbHOU
IIOBEPXHOCTH, C MEHBIIIEHN, Y4eM BO BTOPOM IPUOAMIKEHUN, CYMMOUW KBaA-
PaTOB OTKAOHEHUH, U T. A. AO T€X IIOP, IIOKa TOUHOCTH allIIPOKCUMUPYIO-
11Iel IOBEPXHOCTHU He CTaHeT COOTBETCTBOBAThL TPeOyeMOl BeAUUNHe.

Huske npuBeAeH NpuUMep Pa3AroKeHud parMeHTa KapThl yposKak-
HOCTH KapTodeas, 3auMcTBoBaHHoro u3 kuuru B.T. ’Kykosa, C.H. Cep-
O6enroka u B.C. TukynoBa «MaremMaTuKO-KapTOrpapuuecKoe MOAEAU-
poBanue B reorpadum» (M.: Mbicab, 1980) (puc. 50, 0), Ha cocTaBASIONINE
TMTOBEPXHOCTY (TPEHARBI) ITepBoi (puc. 50, 1), BTopoi (puc. 50, 2) u TpeTh-
el (puc. 50, 3) cTeneHel, a Tak>)Ke Ha MOBEPXHOCTH, OTOOpaskKarolue
pacmpeaeAeHe UX OTKAOHEHUH OT peaAbHOMU ToBepxHOCTH (puc. 50, 1', 2", 3').

PaznoskeHre TOBEPXHOCTEH METOAOM IOAMHOMOB OTAMYAETCS OT
paccMOTPEeHHOU TeM, UTO alllIPOKCUMUPYIOIee YypaBHEeHNE BEIPaskKaeTCs
B BUAE HE3aBUCHMBIX OPTOTOHAABHBIX MHOT'OYAEHOB f,(x) 1 f()):

= 1ev)=Y S AL (),

rae A, — KoauUnueHTHl; k 1 ] — CcTeleHb IOAMHOMA (COOTBETCTBEHHO
or 0 po nu ot 0 p0 m).

Ecau mpoussepenue f,(x) f() 0003HaUUTH S, TO AIIIIPOKCUMUPYIOLILee
ypaBHeHUe OyAEeT UMETh BUA CUCTEMBL: 13
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ljl:f(x,y): ApSpy + A1pS)y +..+ 4,8

nm"™ nm 1

peliieHre KOTOPOU II0 CIIOCO0Y HaUMEHbIINX KBAAPATOB AQeT BEIPaskeHHe
AAST OTTpeAeAeHMs 3HaueHU U KO PUITUEHTOB (KpoMe IepBOro):

(8 5 (3 55

k=0 I1=0

k=0 1=0
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ITepBBIil KO3 HUITUEHT BEIYUCASIETCS 10 OTAEABHOU (hOpMyAe
nm
S

=di=r

nm

A00

TO‘{HOCTB AIIIIPOKCUMAIIU ME€TOAOM ITOAMHOMOB OIT€HUBAETCS (bOp-
MYAOM OIIPEAEAEHUS CPEAHUX KBAAPATUYECKUX OLINOOK:

CuHTe3 IOBEPXHOCTEN BHIITOAHSIETCS B OCHOBHOM C IIOMOIIIBLIO KOP-
PEASIIIUOHHEBIX METOAOB, B YaCTHOCTH MeTOAQ TaPHOM KOPPEeASIIUY, Me-
TOAQ YACTHON KOPPEAIIINY, METOAQ MHOJKECTBEHHOU KOPPEAIIIUN U Me-
TOAQ KOPPEAILIIMOHHOIO OTHOLIEHU. [IepBBIl MeTOA IPUMEHSIETCSA A
OLIeHKM TeCHOTHI CBSI3U MEJKAY IIOBEPXHOCTSIMH, OTOOPa’karoIuMU pac-
npejpeAeHUe ABYX ITIOKa3aTeAel A 1 B Ha OAHOM TEPPUTOPUH, €CAU CBSI3b
Me>KAY HUMM IIPIMOAWHENHAs, C IOMOIIBIO KoaddunueHra r,, [1]. Arg
YCTAHOBAEHUS (POPMBI CBSI3U MEKAY IIOBEPXHOCTSAMU U BEIITIOAHEHUS BCEX
HeOOXOAUMBIX BEIYUCACHUN C 00enX KapT C IOMOIIbI0 KBAAPATHOU I1a-
AETKU CHUMAIOT 3HaueHUs COIIOCTaBAsIeMbIX ITOKa3aTeAel: a, u b, [Tocae
3TOrO 110 3HAUEeHUSIM [TOKa3aTeAel CTPOUTCS rpaduK, Ha KOTOPOM TOUKH,
OoTpa’karolllye CBSI3b MeXAY HUMU, MOTYT PACIIPEAEAUTHCS: a) Y3KOU ITO-
AOCOH, KOTOPYIO MOJKHO alllIpOKCUMUPOBATH IPIMOU AMHUEH; 0) Y3KOU
IIOAOCOMH, AIIIIPOKCUMUPYEMOU KPUBOU AMHUEH; B) B BUAE «OOAAKAY, YKa-
3BIBAIOIIET0 Ha OTCYTCTBHE CBS3M.

Ecau Touku Ha rpaduKe pacCIPeAEAUANCE KaK B IEPBOM CAyYae, TO
Aanee onpepensieTcss KodPUIMUEHT I, I0 hopMyAe

S (a4, -M,)-(b~M,)
r, =" ,

¢ né g,

TAe N — YMCAO CHATEIX C KapT Nap 3Ha4eHu q, 1 b, nokaszaTerell A u B;
M, u M, — cpeptee apudMeTHUIECKOe 3HaUEHNMe TIoKa3aTereil A u B; J,
U 0, — CpeAHee KBaApaTHYeCKOe OTKAOHEeHMe 3HaYeHUI TOKa3aTeAel:

3HaueHUe CpepAHeld KBaAPATUUYECKOU OIIMOKH I, OIIPeAEASeTCs 110
dopmyae

13
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[Tocae BbrUmMCAeHUsT KO3 DUIUEHTA I, COCTABASIETCS] YpaBHEHHe
perpeccumu:

bi =k, +k,.

rae k,, k, — KoadpuineHTHl, oipeapeAsdeMble 110 opMyAaM

é‘b
ky=r=" k,=M,— kM,
a

C IIOMOIIIBIO IIOAYUYEHHOI'O YPaBHEHUSI BEIUUCASIOT 3HaUeHN II0Ka-
3aTeAst B, KOTOpBIE OTAMYAIOTCS OT 3HAUEHMH TTOKAa3aTeAs: B 1 3aBUCAT
TOABKO OT TIOKazaTteas: A. [ToAyueHHBIe 3HaYeHUs b, HAHOCAT Ha KapTy;
110 HUM BBIIIOAHSIETCSI MHTEPIIOASIIINS U IIPOBOASTCS UBOAMHUU perpec-
CHOHHOH MOBEPXHOCTH B, TIOKa3bIBalolIell pacipepeAeHre 3HaYeHuH
b, TIO TEPPUTOPUY B 3aBUCUMOCTH OT TIOKa3aTeAs A.

ITOCPeACTBOM BEIYHTAHUSA U3 MOBEPXHOCTH B IIOBEPXHOCTH B 1O
dopmyae Ab, =b, —b, GyaeT IOAyYEHA IOBEPXHOCTE AB, KOTOPYIO HA3bI-
BAIOT OCMAMOYHOU NOBEePXHOCMbIO.

Hurke npuBeapeH IpuMep CUHTe3a (pparMeHTOB KapThl IAOTHOCTH 3a-
CTPOMKU F'OPOACKUX 3eMeAb (puc. 51, a) 1 KapThl YAAA€HHOCTH 3eMeAb OT
1eHTpa ropoaa (puc. 51, 6) 1o U3AOKEHHOM MeToArKe. Ha ocHOBe BhIUm-
CAeHMU KOO (pUIIHEHTa I, OLIEHUBAIOIIET0 3aBUCUMOCTD ITIOKA3aTeAS IIAOT-
HOCTH 3aCTPOMKH (b;) OT [MOKa3aTeAst yAAACHHOCTH (q;), ¥ 3HAYEHUH [TOKa-
3arenst b, HOAyYeHBI perpecCHOHHast IOBEPXHOCTD (pHUC. 51, B) 1 ocTaTOYHAS
IIOBEPXHOCTSH (puc. 51, r) [5]. IToayueHHasa cuHTeTUYeCKas KapTa B oTpa-
JKaeT OCHOBHYIO 3aKOHOMEPHOCTB PACIIPEAEAEHUS INOTHOCTH 3aCTPOMKY,
KOTOpast 00yCAOBAEHA 'ABHBIM 00pa3oM (DAaKTOPOM YAAAECHHOCTU 3eMeAb
OT IIeHTpa: (hopMa ee paclpepAeAeHNsI IPAaKTUIeCKU IIOBTOPSET UACAABHYIO
KyIIOAOOOPa3Hyo (DOPMY paclpepAeAeHHUs IT0OKa3aTeAs YAAAeHHOCTH.

a

/ 35

8@3'

e
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MeToA 4aCTHOM KOPPEASIIINY IPUMEHSAETCS AN OIIPEACAEHUS BAUS-
HUA noKasaTeAss C Ha CBA3b MeXKAY IIOKasaTeAsdIMu A U B ¢ IOMOIIBIO
KoaddunmenTa r,, /¢, KOTOPbII BBIYMCASIETCS 110 (DOPMyAe

r / c= rab _ racrbc

o Ja=r =)’
TAE Iy T,

o Tpe — KOO(PDUIIMEHTEI IaPHOM KOPPEASIIUN.

C ero noMolIpi0 MO>XKHO, HallpUMep, YCTAHOBUTH CTEIIEHb BAUSHUS
Ha 3aBUCUMOCTD IAOTHOCTH TOPOACKOM 3aCTPONKM OT YAQAEHHOCTH I10-
KaszaTeAd TPAHCIIOPTHOU AOCTYIIHOCTHU 3€MEAb.

MeToa MHOKeCTBEHHON KOPPEASIIINN UCIIOAB3YETCS AAST OIJeHKU CBSI-
31 MeXKAY IToKasaTeaeM A M COBOKYIHOCTBIO IToKazaTeael (B, C, D... L).
DopMmyAaa OITEeHUBAIOIIETO CBSI3b KO3 (HUITMeHTa OCHOBaHa Ha KOapu-
IIMeHTaxX ITapHOU KOPPEASIUH.

MeTopA KOPPEASIIUOHHOTI'O OTHOLIEHUS IPUMEHIETCS B TOM CAYYaAE,
€CAU KOPPEASITUOHHBIN rpaduK, O KOTOPOM TOBOPHUAOCH BHIIIIE, TMEET
KpUBOAUHENHYIO (popMy. DOPMYALI BEIUUCACHUI KO DUIMEHTa CBSI3U
7., OCHOBAHEI HAa MCIIOAB30BAHUU MAaTPHUIILI YaCTOT 3HAUEHUM ITOKa3aTe-
Aelt A m B 1 BeAMYVH, TIOAY9aeMBIX B Pe3yAbTaTe ee 00paboTKU.

AHaAN3 KOHTYPHBIX CTPYKTYP Ha KapTaX, COCTaBA€HHBIX CIIOCcO0a-
MU KaueCTBEHHOTO (pOHA M apearoB, MOJKET BBIIOAHATHCS C TIOMOIITBIO
METOAOB TEOPUM BEPOSITHOCTEN U Teopuu UHPopMaruu. CTpyKTypy 3TUX
KapT MOJKHO, B YaCTHOCTH, OIIUCATh MaTPHUIIaMHU BEPOITHOCTEN COBMECT-
HBIX COOBITHM [5]. BepOATHOCTH COBMECTHOI'O COOBITHS

IIPUMEHUTEABHO K KapTe, eCAU €€ IIPOCTPAHCTBO AT YAOOCTBA OIHCa-
HUS IIPEACTaBUTh AUCKPETHO B BUAE IIPSIMOYTOABHOM PEIIeTKH C IIaroM
Ax = Ay, HaCUYHUTBIBAIOLIEH N TYe€eK (TOUEeK), ¥ BEIYMCACHUS BBIIIOAHATD
Pas3AeAbHO 110 HallpaBAeHUAM X U Y, — 3TO AOAS TTap CME’KHBIX sSTUeek,
3aHATHIX DAEMEHTaMU [ U j ee KAaCCU(PUKAIIMOHHOU CUCTEMBI, COCTOS-
1IeM U3 m KAACCOB, B 00IIeM KOAnUYecTBe IIap ToueK. CTpyKTypa OIu-
CBIBAETCsI AByMsI MaTPHLIaMy pasMepoM m x m — P v P, B AMaroHaAbHble
KAETKM KOTOPBIX 3alIMChIBAIOTCS AOAM CMEHHBIX I1ap Sg4eekK p,, TPUHaA-
AeJKaIIUX OAMHAKOBBIM KAAQCCaM U CBSA3BIBAIOUINX STUEUKU B KOHTYPHI;
ADPYTH€ 9AeMEHTEl — AOAM I1ap ST9€€EK P, IPUHAAAEIKAIINX PAa3HBIM KAAC-
CaM 1 CBS3BIBAIOIINUX MEJKAY COOOU cOCepHUE KOHTYPHL. MaTpuriia Bepo-
SITHOCTEHN SBAseTCS YMCAEHHBIM 0000IeHreM KOHTYPHON CTPYKTYpPHI
110 OAHOMY U3 ABYX HaAIIPaBA€HUM, IIPEACTABASAIONIAS €e B CyMMapHBIX
OTHOCUTEABHBIX 3HAUEHUSX: @) 3aHUMaeMOM Ka>KABIM KAACCOM ITAOIITaAU
Ha Kapre; 0) NPOTI’)KEHHOCTU I'PAHUI, (CMEKHOCTH) MEKAY KAACCaMU.
AarbHEHIINI aHAAU3 3aKAIOYaeTCst B pabore ¢ MaTputiamu P, u P, ¢ 1io-
MOIITBIO CAEAYIOIINX OTIePaITHiA. 11
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1. Pan>XxupoBaHNe KAACCOB U OTHOIIIEHNY CMEKHOCTHU Me>KAY HUMU
II0 3HAYEHUSIM P, U D; C [IEABIO ONIPEAEAEHNST YCTOMYUBBIX IIOIIAPHBIX
COouYeTaHWM B OIIMCAHHOM B MaTPHUIlaX CTPYKTYpE.

2. TTocTpoeHue 11enoUeK yCTOMYMBBIX COUeTaHUM U TPeACTaBACHNE
UX B BUAE rpadoB.

3. BeruuTaHue U ocpepAHeHWe MaTpull P, 1 PyAAﬂ OTIpEAEAEHUS ACUM-
METPUYHOCTU CTPYKTYpPEI AP, = P, — P, 1 moAy4YeHHUs OOLIel MaTPUIILL
P=(P,+P))/2.

KpoMe Toro, uCnoab3ys MeTOA OLIeHKU S9HTPOIIUU MATPULL, P, Py u P,
MOJKHO OIIEHUTBH CTeIlleHb CTPYKTYPHOU CAOKHOCTH aHAaAU3UPyeMOU
KapTel 1o hopMyAe

m o m

H=3 3.p;log, p;

J

[Tpumep npumMeHeHust MaTPUILL, P, 1 P, HEKOTOPBIX OIIePAIHi C HUMHU
U OLIeHKU Ha UX OCHOBE CAOKHOCTH KOHTYPHOM CTPYKTYPBL KAPTHI I10-
KazaH HmKe. MI300pa’keHHBIN Ha PUC. 52, a pparMeHT KapThl 3eMEeAbHBIX
YTOAMY UMeeT MaTPUIbI KOHTYPHOMN CTPYKTYPBL:

0.033 0.045 0.021 0.067 0  0.011
P =10.011 0422 0.111; P,=0.222 0.455 0.033|.
0.022 0 0333 0.011 0222 0.378

ITocae X BLIYUTAHUSA U OCpepHeHVd IIOANYyYEeHBI MaTPUILbL:

-0.034 0.045 0.010 0.050 0.023 0.016
AP=|-0211 -0.033 0.078|; P=1|0.116 0.438 0.072|.
0.011 -0.022 -0.045 0.017 0.011 0.356

CTpyKTypHas CAOKHOCTE KapThl, OIleHeHHast S9HTPOIINeH 110 MaTpu-
1e P, paBHa 2,206 (ABOMYHBIX eAMHUI]). AN CpaBHEHHUS CTPYKTypHas
CAOJKHOCTB TeHePaAU30BaHHOTO (hparMeHTa, I0OKa3aHHOTo Ha puc. 50, 6,
olleHUBaeTcsd 3HaueHueM 1,571 (ABOMUHBIX EAVHUNIT).

a) [TTH R 6) TN ]
*,‘A\ J1 N [ 1
MesEnEng AN H \
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b ¢
RRREL SaEdE
D M /’ 1]
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Matpuiibl BepOITHOCTEN ABASIOTCS YHUCAEHHBIM @HAaAOTOM CTPYK-
TYPBI U300Pa’KeHHOTO Ha KapTe 00BEKTa, KOAUUYECTBEHHO OIIUCHIBAIOIIUM
COOTHOIIIEHUS Pa3MepPOB KAACCOB KOHTYPHBIX 9A€MEHTOB U CTeIIeH! UX
cMe>XKHOCTH. [To HUM MOJKHO yCTaHaBAUBAThL CTPYKTyPHBIE 3aKOHOMEP-
HOCTHU 1 OCOOEHHOCTH OO'BbEKTa, HanOOAee TOBTOPSIOIINECS KAACCH U UX
codeTaHUs (KapKac CTPYKTYpPhI), IpeoOaaparomue popMy U OpUEHTH-
POBKY KOHTYPOB. OOIINY 3JHTPOIIUUHBINA ITOKA3aTEeAb, PEaTUPYIOLINNI Ha
AIOOBIE, AasKe caMble He3HauUTeAbHble U3MEeHEeHUs B CTPYKTYpe, SIBAS-
eTCs apeKBATHOM OIIeHKOM ee CAOJKHOCTH.

Kpome Toro, mpuBeAeHHBIN IIpUMep IPpUMeHeHNs MeTOAa AeMOH-
CTPUPYET BO3MOKHOCTh MaTeMaTUYeCKOTO0 MOAEAUPOBAHUSA IIpoliecca
Kaprorpan4eCcKOU reHeparn3alui Kak IpeoOpa3oBaHusa CTPYKTYPEL
1300pa’keHHOT0 00OBEKTa KapThl.

CuHTe3 KOHTYPHBIX CTPYKTYP MOJKHO BBIIIOAHSTE C IPUMEHEHNEM
IIOAMXOPUYECKOTO METOAQ, TETPaXOPU4YEeCKOT0 MeTOAA U METOAQ OIlpe-
AEAeHUSA B3aUMHOI'O IIPOCTPAHCTBEHHOTO coOTBeTCTBUA [1]. IlepBBIN
MeTOA IIPUMEHSIeTCS AAS OIJeHKH TeCHOTHI CBSI3U IIoKa3aTeAeM p, KOTOPBIN
BBIUUCASIETCS C UCIIOAB30BAHUEM TaOAUIIE] yieTa KOAUUeCTBa COUeTaHUN
KAQCCOB IIPU3HAKOB Ha CONOCTaBASIEMBIX KapTax 1o popMyAe

p:\/(S—I)——(’” _]),;(’b N OETIETETS

TAE

i=1 nal J

g t i t, pz
= z —y =
' =17

p — 4YacTOTa TOUYeK B KAETKE i YUeTHOM TaOAUIIEI;

a, U b, — KAacchl IPU3HAKOB Ha KapTe A ¥ Ha KapTe B;

N, n,,— 4aCTOTa BCTPEYaEMOCTH KAACCOB @, X b, COOTBETCTBYIOIINAX
YHUCAY TOYEK B CTOADIIE [ U B CTPOKE j TAOAUIIEL;

n— o0l1lee YMUCAO TOUEK, II0 KOTOPBIM BBIITOAHSACS y4eT KOAUYeCT-
Ba COYeTaHUU;

t, 1 t, — KOAMYECTBO KAACCOB B A€T€HAAX KapT.

TeTpaxopuueCcKUU METOA IPUMEHSIETCA AAS OLIEHKH CBA3M IIOKa-
3aTeAreM S MeXXAy KapTaMu A U B, COCTaBA€HHBIMU CIIOCOOOM apeanos.
[Tpu conocTaBAeHUU KapT BO3MOJKHEI YeThIpe CAydYasl COUeTaHUs KOH-
TYPOB:

1) a, — KOHTYPHI COBIIAAQIOT;

2) b, — nMeeTCcst KOHTYP KapThl A;

3) a, — KOHTYPHI OTCYTCTBYIOT;

4) b, — UMeeTCs KOHTYp KapThl B.

BreruncaeHme oKa3aTeAd S BBIIIOAHSETCS 110 POPMYAE

a,d, — ble

S:
J(a, +b,)-(b,+a,)-(a,+b,)-(b+a,)" 79
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Hauboaee adp(peKTUBHBIM 13 yKa3aHHBIX METOAOB IIPH CUHTEe3€ KOH-
TYPHBIX CTPYKTYP SIBASIETCSI METOA OIIPEAEAESHUS B3aMMHOTO IIPOCTPaH-
CTBEHHOT0 COOTBETCTBHUS, POPMYABLI KOTOPOI'O 3aUMCTBOBAHEI U3 TEOPUH
CBS3H [5]. AAST OLIEHKH COOTBETCTBUS KOHTYPHEIX CTPYKTYP ABYX KapT
HCITIOAB3YeTCsI TTOKa3aTeAb M30BITOYHOCTH COOOIIeHus R, KOTOPBIHA BbI-
YUCASIETCS IO (DOPMYAE

R=1--11,
H

max

rae H — coBMeCTHast 9HTPOIUS CTPYKTYP 00euX KapT:
H:Hab:_z zpablOgZPab;
i J

H,  — cyMMa 3HTpOIHUM 00enx KapT:

H,.=H,+H, ==Y p,log,p, |+| - p,log, p,
i J

3HaueHUsI MOKa3aTeAel SHTPOIUU OIPEAEASIOTCS MO pacueTHOU
MaTpulle, BIAGAEHHOU B TaOAUTIE 2 SKUPHBIMU AUHUSIMU, B Ka>KAOU KAET-
Ke KOTOPOM CBEPXY BHU3 Pa3MeNaloTCs 3HaueHUI BeAUYNH:

1) n; — KOAMYECTBO TOYEK TAAETKH, B KOTOPBIX COYETAIOTCS KAACC [
KapThl A C KAACCOM j KapThl B;

i

2) p; = 71 — BEPOATHOCTb COUYETAaHUS KAACCOB [

3) p;log,p; (3HaUEHNE 3TOTO BEIPA’KEHUSI OIIPEAEASIETCS II0 COOTBET-
CTBYIOIIe! TabAUIIE).

Huske npuBOAUTCSA IPUMeEP CONIOCTaBAeHU (DParMeHTOB KapTHI ar-
POIPOM3BOACTBEHHOU IPYNIIMPOBKHY IOYB (PUC. 53, @) ¥ KAPTHI MCIIOAB-
30BaHUsA 3eMeAb (puc. 53, 0). C MOMOIIBIO IAAETKH U ITOACYETOB I, P
u p,log,p,; ObIAa TOAYYEHA MATPHIIA U CYMMapHbIe 3HAYEHNUS 9TUX BEAU-
YMH II0 ee CTPOKaM M CTOADIaM (CM. TabA. 2).
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Tabauua 2
Homep arporpymnmnst 1 2 HOMepserAbﬂ 2 5 Czraﬁizilie
13 31 1 1 7 53
I 0,138 0,330 | 0,011 0,11 0,074 0,563
0,397 0,528 | 0,066 0,066 0,269 0,486
1 3 2 - 6 12
I 0,011 0,032 | 0,021 0,064 0,128
0,066 0,152 | 0,113 0,244 0,383
1 6 2 2 7 18
111 0,011 0,064 | 0,021 0,021 0,074 0,191
0,066 0,244 | 0,113 0,113 0,269 0,455
1 - - - 2 3
v 0,011 0,021 0,032
0,066 0,113 0,152
- 1 1 1 6 8
\% - 0,011 0,011 0,064 0,085
0,066 0,066 0,244 0,313
16 40 6 4 28 91
Cymmapusble 3Hauenus | 0,170 0,425 0,064 0,043 0,299 1
0,435 0,526 | 0,244 0,186 0,521

Hu>kHre BeAMYMHEL B CYMMapHOM CTPOKE MaTPUIILI IPEACTABASIOT
coOoli 3HaYeHus p,log, p, , @ HUKHUE BEAMYNHEL B CYMMapHOM CTOAOIIE —
3HavYeHwus plog,p,. 3HaYeHNEe IOKAa3aTeAs M30BITOYHOCTH B IIpUMepe
OKa3an0Ch BEICOKUM (R = 0,86). 9T0, 6€3yCAOBHO, yKa3bIBaeT Ha TO, YTO
IIpY OPraHU3alliK1 UCIIOAb30BaHMS 3eMeAb Ha AAHHOM TePPUTOPUN yUH-
TBIBAAU CYLIIECTBEHHYIO POAL arpOIIPOU3BOACTBEHHBIX CBOMCTB IIOUBEH-
HOTO ITOKPOBA.
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PASAEN 8. TEOHHDOPMAIMOHHBIE OCHOBLI
HHOPOBOTO KAPTOTPA®HPOBAHKA

B pasgeAe paccmampuBaromces cCAegyrowue membl:

8.1. OcHoBHBIe nToHsATUS TeouHgopmaTukru (I'M).

8.2. CtpykTypsl, pyakunu u Bupsl ['MIC.

8.3. KomnonenTts I'VIC.

8.4. Opranu3sanus reopaHublx B [MC: cTpYKTYypBL, MOAEAH, (DOPMATHI.

8.5. OcHoBHbIe TeouHpopMaInoHHubie TexHororuu (I'MT).

8.6. MapInfo — reoungopManoHHas cucTeMa KapTorpaduieckoro
Ha3HaYeHUs.

8.7. Ocobennoctu pacrposbix [VIC.

8.8. O mobuabHBIX [MC.

[ 8.1. OchosHbie NOWATHA reoMniopMaTukn (TH)

l'eonndopmaTnKa — OTPACAb HAYYHOU U IIPAKTUUYECKOU AEATEAb-
HOCTH, CIIeIMaAN3UPYIONIascs Ha pa3paboTKe, IPUMeHeHUH U Pa3BUTUU
reouH@opmarmouubix cuctem (I'MC) u Trexuororutt (I'NT).

I'MC — anmnapaTHO-IPOTPaMMHBIM KOMIIAEKC, TTpeAHa3HaueHHBIN
AAS @BTOMATU3UPOBAHHOU UM @aBTOMATHUYeCKOU 0OPaObOTKU I'eOAAHHBIX
U CO3AQHUS PA3AMYHBIX TeONH(POPMAIUOHHBIX IPOAYKTOB.

T'eoundopmanus — cBepeHMs 00 00beKTax 3eMAH, UMelollne IIpo-
CTPaAHCTBEHHYIO (KOOPAWHATHI ¥ TeOMeTpUudecKyue OTHOIIIEHNUS) U aTPU-
OyTHBHYIO (CyIIHOCTHBIE XapaKTEPUCTUKH) COCTaBASIoNmNe; B cpepe I'TIC
OHa IIPeACTaBA€Ha, COOTBETCTBEHHO, IPOCTPAHCTBEHHBIMU M aTPUOYTUB-
HBIMU T€OAQHHBIMU.

TeoundopmannonHast Texuororus (I'NT) — oTaerbHasT QYHKITUAS
I'MC, c nOMOIIIBIO0 KOTOPOM MOYKeT OBITh CO3AaHa KaKasg-Au00 CTPYKTypa
reoAQHHBIX UAU BBIIIOAHEHA KaKasg-Au0o0 onepanus C Heu.

I'eonndopmanmonnoe kaprorpaguposanue (I'VIC-kaprorpadgupo-
BaHNe) — CO3AaHUe, XpaHeHUe U UCIIOAb30BaHue KapT cpepcTBamu [VIC;
KaK ITpaBUAO, BKAIOYAEeT B ce0st HeCKOABKO [TUT.

IMudposoe KapTorpadgupoBaHue — CO3AaHNE, XPaHEHNE U UCIIOAD-
30BaHMe KapT CPEACTBAMM aBTOMATHU3UPOBAHHBLIX KapTOrpamiecKux
cucteM (AKC); B coctaB AKC, kpoMe 'MC, MOT'yT BXOAUTH APYTHE BUABI
UHGPOPMAIMOHHBIX CUCTEeM, HallpMep aBTOMaTU3UpOBaHHas POTOrpaM-
MeTpuueckas cucrema (ADC).

Be0-kaprorpacgupoBanune — mIpolilecC OTOOpPa>kKeHUs, CO3AAHUS,
pacrIpoCcTpaHeHus, aHaAn3a U 00pabOTKU IM(PPOBLIX KAPT C UCIIOAB30-
BaHueM cpeAcTB VIHTepHeTa.
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Hudposas kapra (IIK) — aHaAOT TPAAUITMOHHOM KaPThI, TPEACTaB-
AEHHOU B BUAE B3aUMOCBSI3aHHBIX CTPYKTYP F€OAAHHBIX B TAMSITH KOM-
[bIOTEPA MAM Ha BHEIITHEM HOCHUTEAE.

AaekTpoHHas Kapta (9K) — nudposast KapTa B IaMsITH KOMIIbIO-
Tepa, BLIBEACHHOE Ha 9KPaH U300pakeHre KOTOPOU IIPEACTAaBACHO B IIOA-
HOM COOTBETCTBHH C TPEOGOBAHUSIMM K aHAAOTMYHOMN TPAAUIIMOHHON
Kapre.

Il 8.2. CTpukTypbl, (YHKUMA M BHABI THC

Opana crpykrypa 'MC BEITEKaeT HEIIOCPEACTBEHHO U3 ee OIIpeAe-
A€HUsI, COTAACHO KOTOPOMY OHAa COCTOUT M3 TPeX B3aUMOAEUCTBYIOIIUX
KOMIIOHEHTOB: allllapaTHOM 0a3bl, IPOrPAMMHBIX CPEACTB U FeOAQHHBIX.
YeTBepThit U TA@BHBIU «KOMIOHEHT» [ MIC — 3TO crielfuaAuCThI (pa3pa-
OOTYMKHU IPOEKTOB, AAMUHUCTPATOPEI, IPOTPAMMHUCTHL, OIIEPATOPHL U AD.),
ofOecreynBaroliye paboTy CUCTEMEL U B HeM HEIIOCPEACTBEHHO Y4aCTBY-
omye. 9Ty CTPYKTYyPy MOKHO Ha3BaTh KOMIIOHEHTHOM.

Apyrasga CTpyKTypa, KOTOPYIO MOJKHO Ha3BaTh (PYHKIIMOHAABHOI],
BBITEKAET U3 TOTO IIPEACTAaBAEHUS, YTO BCE CUCTEMBI COCTOST U3 B3au-
MOCBSI3@HHBIX IA€MEHTOB ([IOACHCTEM), CIIeIIHaAN3UPYIONINXCS Ha OlIpe-
AEAEHHBIX (PDYHKIUSX UAU TEXHOAOTUUECKUX OllepallusaX, B COBOKYIIHO-
CTH 00pa3yromux (PyHKIITMOHAABHBIE U TEXHOAOTHYECKHE BO3MOKHOCTUA
cucreM. O6001meHHas GyHKIMOHAABHAA cTpyKTypa ['MIC nMeeT B cBoeM
COCTaBe CAEAYIOIIME OCHOBHEIE IIOACUCTEMEL 1) BBOAQ; 2) XpaHeHUd,;
3) oTroOpa>keHusd; 4) oOpabOTKU M aHAAN3a; O) BEIBOAA (pHUC. 54).

BBOA ”";?,?5?,?5!?5@@22"‘* oTobpaketme o6pabotka 1 BbIBOA
aHanus
reogaHHbIX anMGYTMBHaq reogaHHbIX reouHopmaLmn
reofaHHbIX
Puc. 54. Obobwennas gpynkyuonarbnas cmpykmypa I'HMC

Otanunie nopcucTeM ['VIC OT aHaAOTMYHBIX TIOACUCTEM APYTUX BHAOB
UH(MOPMAIIMOHHBIX CUCTEM 3aKAIOYAETCS B TOM, UYTO BCe OHU OPUEHTH-
POBAHBI AASL PAOOTHI HE TOABKO C @TPUOYTUBHBIMY, HO U C IPOCTPAHCT-
BEHHBIMH AQHHBIMHU. OTO OTAWYME OCOOEHHO 3aMeTHO B IIOACUCTEME
XpaHeHUs AQHHBIX, KOTOpas COCTOUT M3 ABYX TUIOB BA — cooTBeTcT-
BEHHO IPOCTPaHCTBEHHON 11 aTPUOYTUBHOM.

[ToaHBIV TIepedeHb PYHKIIMOHAABHBIX BO3MOJKHOCTEN PA3AUYHBIX
BupAOB [MIC cAMIIIKOM OOABIIION, YTOOKI €TI0 AaBaTh IleAnKoM. O6001IeH-
HO ero MOJKHO IIPEACTAaBUTH B BUAE CAEAYIONINX (DYHKIMOHAABHBIX
IpymiL.

— @opMHUpOBaHHUE Pa3HOOOPA3HBIX CTPYKTYP re0AAHHBIX: PACTPOB,
CAO€B, IPOCTPAHCTBEHHEBIX B/, aTpuOyTuBHBIX DA,

— Tlpeobpa3oBaHMs TeOAQHHBIX: KOOPAVMHATHBIE, TIPOEKITNOHHEIE,
MOAEeAbHBIe, (hOpPMaTHBIE U HEKOTOPHIE APYTHE. 83
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— OTobpa’keHue, yIIpaBA€HUE AQAHHBIMU U peAaKTUPOBAHUE.

— O0paboTKa, U3MEePEHUS, AaHAAN3 M MOAEAUPOBAHUE IPOCTPAHCT-
BEHHBIX AQHHBIX.

— Cospanue u o6paboTka 3D-cTpyKTyp, BKAtouast LIMP.

— CocTaBaeHHe UM POBLIX M OyMa>kKHBIX KapT, IOATOTOBKA APYTHX
BHUAOB AOKYMEHTOB.

— XpaHeHUe reopaHHbIX, LIK 1 AOKyMEHTOB.

B reonndopmaTuke CylecTByeT MHOJKECTBO PAa3AUYHBIX KAACCH-
¢ukanuii TMC, ocHOBaAHHBLIX Ha UX Ha3HAUYeHUM, TEPPUTOPUAANBHOM
oxBaTe, cpepax NIpuMeHeHd, PyHKIMOHAABHBIX BO3MOKHOCTSX, apXH-
TEKType, CTPYKTypPaxX AQHHBIX U ADYTUX IIpU3HAKax.

Haunboaee eMKOM 1 TOKA3aTEABHOU U3 BCEX IEPEUYNCAEHHBIX KAAC-
cucdukanuii ['MC aBaseTca ux NoppaspereHue o GyHKIIMOHAABHBIM
BO3MOKHOCTSM. [To 3TOMy IPH3HAKY OHU MOAPA3AEASIOTCSA Ha NOA-
HOQYHKUUOHGABHBlE, UAU YHUBEPCAABHBIE, CneyudaAbHble, UAU NIPO-
deccuoHaABHBIE, U NDOCMblEe, UAM HellpodeccuoHaAbHBIE. [TepBEIe
00AaAQIOT ITIOAHBIM HaOOPOM BO3MOJKHBIX (DYHKIIMYM U 0a3UPYIOTCS Ha
pabouyuXx CTAHIIUAX M KOMIIBIOTEPHBIX CeTIX. Bropble 00AaAQIOT Ha-
OopamMu (PYHKIIUN, OPUEHTUPOBAHHBEIMM Ha OIIpeAeAeHHBbIe 3apauu
(Hanpumep, co3panue BA nam 11K) 1 cchepsl npuMeHeHU (HalpuMep,
Hay4YHbIe NCCAEAOBAHUS, IPOEKTUPOBaHNe, IAAHUPOBAaHUeE, KapacCTp).
OHH, KaK NPaBUAO, 0A3UPYIOTCS Ha MEePCOHAABHBIX KOMIIbIOTEpPax
U IOTOMY MHOTAQ UX Ha3bIBalOT HacTOABHBIMU ['VIC. TpeThio rpynny
COCTaBALIOT HEOOABIIINE CUCTEMEI IPEUMYIIeCTBEHHO CIPaBOYHOTO
Ha3HAYEHUI AAS IIMPOKOTO Kpyra HenpodeCcCUOHAABHBIX TIOAB30Ba-
TEeAeH.

[Tpu BEIOOpPE CHUCTEMBI Ba)KHO 3HATh, C KAKUM BUAOM IIPOCTPAHCT-
BEHHBIX AQHHBIX — BEKTOPHBIM UAU PACTPOBEIM, U B KAKOM PeKUMe —
IIOAHOM MAU YaCTUYHOM, OHA C HUMHU paboTraeT. CucrteMy, pabOTaIoIIyIO
TOABKO C OAHUM U3 3TUX BUAOB IIPOCTPAHCTBEHHBIX AQHHBIX, HA3bIBAIOT
COOTBETCTBEHHO AUOO BeKmopHoU, Ambo pacmpool. Ecan B cucteme
IIPeAyCMOTPEHO YaCTUYHOEe HCIOAB30BaHUE APYTOTO BUAA AQHHBIX, TO
ee MOJKHO OTHEeCTH K CMeIlIaHHOMY KAACCY: PAaCTPOBO-BEKTOPHOU UAU
BEKTOPHO-PacTPOBOM.

HemanoBakHOe 3HaUeHME TaKKe UMeeT apXUTEKTYPHBIN KAACC CH-
CTEeMBI — OMKPbIMbLL UAV 3aKPbIMBbLLL, YKA3BIBAIOIIUNA Ha BO3MOKHOCTH
U3MeHEeHUs UAU AOIIOAHEHUS COCTaBa U PYHKIIUN CUCTEMBL.

[l 8.3. Komnonentni THE

W3 onpepenenud ['VIC caepyeT, 4TO ee OCHOBHBIMHM KOMIIOHEHTaMU
SIBASIEOTCS aliapaTHas 0a3a, MporpaMMHBIE CPEACTBa U TeOAaHHEIE. Kpo-
Me TOro, B ee obeclieueHue BXOASAT TaKiKe S3bIKU, KAACCU(PUKATOPHI,
OUOAMOTEKU U APYTHE CPEACTBaA.
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TexHUUYeCcKMe YCTPOUCTBE, Ha KOTOPHIX OasupytoTcsa [MIC, Mmo>kHO
00BEAVUHUTEH B TPU (PYHKIIMOHAABHBIX OAOKA (pUc. 55):

1) ycTpoucTBa BBOAQ T€OAQHHBIX;

2) ycTpoiicTBa XpaHeHus], 0oToOpa’keHusl, 00padOTKU U aHaAHM3a
reoAaHHBbIX;

3) ycTpoiicTBa BBIBOAA HH(OPMAINH.

BNOK 1 BNOK 2 BJIOK 3
aurntainsep KOMMblOTEPbI NpuHTEpP
ckaHep cepBepbl nrnoTrep
KnasuaTypa avcnneu
MblLUb B3Y
cKorlka
Puc. 55

OCHOBHBIMHU YCTPOMCTBaMU IEPBOTro OA0Ka SIBASIOTCS AUTHTaNi3epbl
U CKaHepsl, IpepAHa3HaueHHbBIe AAT TPe00Pa30BaHUs FeONH(OPMAIUH,
copeprKalllericsl B CHUMKAaX, IIAaHaxX M KapTax, B IU(PPOBON BUA,

Aururaisep — 3TO YCTPONUCTBO AAS IOAYAaBTOMATUYECKOTO UG PO-
BaHMS MAAHOBO-KapTorpaduyeCcKux U APyrux rpapruieckrux MaTepUuaroB
U IPEACTaBAEHHUS COAEPIKAIUXCS B HUX MHPOPMAIMOHHBIX 9A€MEeHTOB
B BHAE IIOCAEAOBATEABHOCTEN NIPSIMOYTOABHBIX KOOPAUHAT. OOBOA, 3Ae-
MEHTOB ¥ BBOA UX XapaKTePUCTUK IIPU U POBAHNY BBITIOAHIETCS BPYyU-
HYIO, @ OIIpEAEAEHUE U PETUCTPALINI KOOPAUHAT — aBTOMaTu4decKu. [1o
IPUHIUITY OIPEAEAeHMSI KOOPAUHAT AUTHTaN3ephl OBIBAIOT CETYaTO-1IPO-
BOAHUKOBBIE U aKyCTUUeCKHe. B ycTpolicTBax MepBOro TUIIA PETUCTPU-
pyeTcs AOKaAbHOe U3MeHeHUe 3AeKTPUYEeCKOro IIOTeHIIaAa CETKHU U3
IIPOBOAHMKOB IOA BU3MPOM MAHU, HAOOOPOT, IPUHUMAEMOe CeTKON M3-
Ay4eHHe 9AeKTPOMarHUTHBEIX BOAH BU3KPa. B akycTUUecKux AuruTaiae-
pax KOOPAMHATEI CheMHUKA NH(POPMAIIUH OIIPEAEASTIOTCS B 3aBUCUMOCTH
OT BpeMeHHU PacIpoCTpaHeHUsI 3ByKOBOTO CUT'HAAQ, BO3HUKAIOIETO OT
SAEKTPUUECKOTO pa3psapa. AUruTansepsl XapaKTepU3yoTcd pas3pelie-
HUEeM, TOYHOCTbBIO, pa3MepoM paboueil 00AaCTH, CKOPOCTBIO IIepepaun
3HAYEHUM KOOPAUHAT. Pa3peweHue — AAMHA 1Iara, UAM AUCKPETa, C KO-
TOPOM CUUTHIBaeTcd NHopManus. TouHocmb — 3TO BEeAWYHHA ITOTPelll-
HOCTH B OIIpeAeAeHUN KOOPAWHAT, 3aBUCAIIAS OT AAMHEL ITIara.

CkaHep — yCTPOMCTBO AAS @BTOMATHUUeCKOTo IM(MPOBAaHUI a3Po-
1 KOCMOCHUMKOB, ITA@HOBO-KapTOrpapuueCcKuX U APYTUX MAaTEPUAAOB
U IPEACTAaBACHUS NX U300pa’keHUU B pacTpoBOM BuAe. [ Tpunnun pado-
THI CKaHepa 3aKAI0YaeTCs B TPe00pa30BaHUU CBETOBOTO CUTHAAA B 9AEKT-
PpUYECKUM, a ITOCAEAHETO B ITUPPOBOU KOA IIBeTa UAU IpKoCTU. [ITpu
CKaHWPOBAHUU [IBETHBIX MATEPUAAOB CBETOBOU CUTHAA IIPOXOAUT UYepes
Habop cBeTOMUABTPOB. [T0 KOHCTPYKTUBHOMY IIPU3HAKY CKaHEePHI ObI-
BAIOT TIAGHIIIeTHEIe, GapabaHHble U POAUKOBBIe. OCHOBHBIE XapaKTeph- 84
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CTHUKU CKaHEpOB: paspewleHue — KOAWYECTBO IIMKCeAeN Ha eANHUITY
AAUHBL; MOYHOCMb — IIOTPEITHOCTb OTOOPa’keHUI AAVHBL ANHUHU B IIPO-
IIeHTaX UAU IIOAOJKEHUS TOYKU B MUAAUMETPAX, 3aBUCUT OT BEAMYHUHBI
paspelieHust; pa3psagHoCmb — KOANYECTBO ABOMYHBIX €AMHMUII, NCIIOAD-
3yeMBIX A KOAUPOBAHUSA HH(POPMAIIMU O IIBeTe KaKAOT0 IINKCeAS (dep-
HO-OeABble CKaHePBI UMEIOT pa3psa 1, IOAYTOHOBEIE (MOHOXPOMHEIE) — 8
(256 OTTEHKOB CEPOTro UAU APYTOrO I1BETA); IBeTHbIe — 24 (0oaee 16,5 MAH
IIBETOBBIX OTTEHKOB); paszMep OOAACTU CKaHUPOBAHUS; AOIYCTHUMas
TOAIIWHA AOKYMEeHTa; CKOPOCTb CKAHUPOBAHUS.

OcCHOBHBIE yCTPOWUCTBa BTOPOro OAOKa — KOMIIBIOTEpHasi 0a3a
u Aucnaen. B kagectBe koMnbroTepHOM 0a3bl [MIC MoOryT BEICTYHIIATH
IIePCOHAABHBIY KOMIIBIOTED, pabovasi CTAHIIUS 1 KOMIIbIOTEPHAs CETh.
[MepcoHarbHBIE KOMIIBIOTEPHI HCIIOAB3YIOTCS AAS CIIEITUAAN3UPOBAHHBIX
I'MC, paboune cTaHIIUYM — AAS TOAHODYHKITMOHAABHBIX [ IC, KOMIIbIO-
TepHBIE CETU — AAS MHOTOMOAYABHBIX ['VIC, BKAIOYAIONTUX Pa3ANYHEBIE
CIIeIIMAaAM3UPOBAHHBIE IOACUCTEMBI AW CUCTEMBI, COCTOAIINE B CBOIO
ouepeab 13 padouux MecCT. B cocTaB KOMITBIOTEPHBIX CeTel, KaK [IPaBU-
AO, BXOAAT paboydas CTaHIUA C IOPTaMU, IIepCOHAaAbHbIE KOMIIbIOTEPEI
C CeTeBBIMU aAAlITePaMU, KOHTPOAAEDEI AAS 0OeCIIedeHUs CBSI3H, a TaK-
>Ke crieljuarbHbBIEe IIPOTPAMMBl U TEDMUHAABI AASL OOMeHa AaHHBIMU.

XapaKTepUCTUKUA KOMIIBIOTEPOB U CEPBEPOB: KOAUUYECTBO IIPOLeC-
COPOB, 00BEM OTIepPaTUBHOMN U AUCKOBOM ITaMATH B I'MrabaiTax; ObICTPO-
AeNCTBHe (JYacTOTa IIpolleccopa) B Merareply; olepalioHHas CUCTEMQ;
MAS ceTel AOTIOAHUTEABHAS XapaKTePHUCTHKA — IIPOITyCKHAs CIIOCOOHOCTb.

OCHOBHBIMU XapaKTePUCTUKAMU AUCIIACEB BASIOTCS pa3Mep 3KpaHa,
paspeliaroniasi CHoCOOHOCTD, YUCAO OAHOBPEMEHHO BEIBOAUMBIX IJBETOB.

B TpeTbeM 6A0Ke 0cHOBHBIM ycTpoticTBoM [VIC aBasieTcs rpadoro-
CTPOUTEAD, AU IIAOTTEP, KOTOPHIN IPUMeHIeTCsI AN BEIBOAQ TeOMHMOP-
Maluyu Ha OyMary, NAQCTUK UAW CBETOUYBCTBUTEABHYIO IINEHKY IIyTEM
aBTOMATHYECKOTO YepUYeHMs, HallbIAeHUS, 'PaBUPOBaHUS AU (POTODHUK-
caruu. ['pacporiocTpouTerr XapaKTePU3YIOTCS CAEAYIOIIUM IIepedHeM
CBOMCTB: IPUHITUIIOM IOCTPOEHUS N300pakKeHUs, CDeACTBOM HaHECEHUSI
rpauuecKuX 3A€MeHTOB, [[BETHOCTBIO, TOYHOCTBIO, IIPOU3BOAUTEABHO-
CTBIO, pa3MepoM n300pakeHud. [To IpuUHITUITY TOCTPOEHUI U300 PaKeHUS
OHY OBIBAIOT BEKMOPHble (CTPOAT U300paKeHue TOABKO U3 TOUEK U AMHUN)
U pacmpoBble (CTPOAT U300pa’keHue IoCTPouHO). CpeaCTBaMU HaHECeHUS
rpadUYeCcKuX 3AeMeHTOB MOI'YT OBITh Ilephbs, (DOPCYHKHU, SAEKTPOCTATU-
YecKoe HallpsyKeHUe, Aa3ePHBIN AU CBETOBOM AYY.

IIporpammuoe o0ecnevenune (ITO) I'VIC HanpsaMy1o 3aBUCUT OT (DYHK-
IIMOHAABHBIX BO3MOXKHOCTEY, Ha3HAUEHMsI U APYIMX XapaKTePUCTUK
CHCTEeMEI, IO3TOMY COCTaB IIPOrPaMM, BXOAAIUX B KoMIAeKT 'MIC-nia-
KeTOB, 3aMeTHO pa3andaeTcd. OAHAKO €CAU OTBAEYBLCS OT Pa3AnMdui
B cocTaBe [MIC-nakeToB M OOpPaTUTh BHUMaHNUe HA NPUHIIUIINAABHEBIE
0COOEHHOCTH 3TOTO COCTaBa 110 CPAaBHEHMIO CO CPEACTBAMU APYTHUX TUIIOB
MHGOPMAIMOHHBIX CUCTEM, TO MBI IOAYYMM OCHOBHBIE IIPOrpaMMBbI 0000-
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meHHoro I'MC-nmakera. VIX MOJKHO CrpyHnIUpOBaTb B COOTBETCTBUU
¢ dyHKInOHaAbHOU cTpyKTypou ['MC.

I'pynmy cpeACTB, 00eceunBaronnux padoTy MOACUCTEM BBOAQ, CO-
CTaBASIOT CAEAYIOIIYe OCHOBHBIE IPOIPAMMBL: gpaliBepbl, KOHBepMepbl,
Bekmopu3amopsl U gp. ApaliBepbl 00eCceunBaloT CBI3b IIPUKAAAHBIX
IIPOrpaMM C YCTPONUCTBAMU BBOAA T€OAQHHBIX. KOHBepTephl HEOOXOAN-
MBI AAS IPeOOPa30BaHUs reOAQHHBIX U3 OAHOTO (hopMaTa B ApyTrou. Bek-
TOPU3ATOPHI TPUMEHSIIOTCS AN ITPeoOpa30BaHUsA PACTPOBBIX AQHHBIX
B BEKTOPHOE IIpeACTaBAEHUE.

Brpynny cpeACTB XpaHEeHHUS BXOAAT: CUCTEMEI YIIPaBA€HUS Oa3aMu
paHHEIX (CYBA) 2,0000000 — nporpaMMBl M A3BIKH, 00eCIIeYUBAIOIINe
CO3AaHUe, BepAeHne, 00pabOTKy U UCIIOAB30BaHME aTPUOYTUBHBIX U UH-
TerparbHBIX BA\; IporpaMMbl yIIDaBACHUSA CAOSIMUA UAM CAOEBBIMU BA;
IIPOTPaMMBI CO3AQHUS U ITOAAEPIKKHM OMOANOTEK ITPOEKIINM, CHMBOAOB
U YCAOBHBIX 3HAKOB; IPOIPAaMMBI YIIPaBA€HUS TN POBEIMUA KapTaMu.

ITporpamMMsl rpynnsl 0TOOpakeHust 00eCIIeUnBAIOT BU3YAAU3AIUIO
TreOAQHHBIX Ha BCeX CTAAUSX UX IIPOXOJKAEHUS B cCUCTeMe. B 3Ty >Ke rpy1i-
IIy MO>KHO OTHECTU IIPOrPaMMEL, TOAAEPIKUBAIOINe rpadUuecKU UH-
Tepdelc TOAB30BaTeASI U 00eCIIeUNBAOIIIe eT0 B3aUMOCBS3b C IPUKAAA-
HBIMU [IPOTPaMMaMH ¥ TEOAQHHBIMH.

Camy1o OOABIIIYIO Py OOPas3yroT IPOrPaMMEL, C IIOMOIIIBIO KOTO-
PBIX BBITOAHSIOT Pa3AUYHbIE BUABI ClIeaAbHOM 00pa00TKU U aHaAn3a
reoAaHHBIX. YUNTHIBas KapTorpadrnuecKyio HallpaBA€HHOCTh YUTAaeMOTO
Kypca, IMeeT CMBICA U3 BCETO UX Pa3HOOOPa3us paCCMOTPETh OCHOBHBIE
IIPOrpaMMBbl, O0eCIIeunBarolIre paboThI 10 COCTABAEHUIO U UCIIOAB30Ba-
HUIO IMPPOBLIX KapT. K HUM, B 4aCTHOCTH, OTHOCITCSI CPEACTBAE, 00ecIie-
YUBAIOI1e KOOPAWHATHBIE U TPOEKITHOHHBIE TPe0o0pa30BaHts IAOCKUX
CTPYKTYP, TOIIOAOTMYECKYIO KOPPEKIINIO BEKTOPHBIX AQHHBIX MAU TOIIO-
AOTH3AIIHI0, TEOKOAMPOBAHUE, TeOMEeTPpHUYECKUE BEIUMCACHUS, CO3AaHHE
u oopaborky LIMP, hopMupoBaHue AereHABL, CAMBOAM3AIINIO (OOPMAe-
HHE) CAOEB, CIIUBKY CAO€B U AUCTOB, OIIepaljiu CO CAOSAMU (OBEpAEH),
Oydepursanuio U 30HUPOBaHNe, aHaAU3 AMHEMHBIX CeTel 1 ApyTHe BUABI
KapTorpaduueckux onepanui.

I'pynna nporpaMm BeIBOAA MH(pOPMaLUu 00eCIIeYnBaeT IIOATOTOB-
Ky MakKeTOB KapT, TeHepalluio AOKyMEeHTOB U UX BBIAQUY B IIM(PPOBOM
1 OyMa’KHOM BHAE.

K Apyrum cpeapcTBaM, obecriednBaromum pyHkronuposanue 'MC,
OTHOCATCS A3BIKM IIPOTPAMMMPOBAHUS U 3alIPOCOB, KAACCU(MUKATOPHI
IIPeAMETHOU 00AACTH, OMOAMOTEKH IPOrpaMM U IPadUKH, Pa3AUYHBIE
TAOAMIIBI ¥ JKYPHAABI.

SI3BIK MPOrpaMMHUPOBAHUSI UCIIOAB3YEeTCSI B CUCTEMaX OTKPBITOTO
THUIIa AAS CO3AAHMS PA3AUYHBIX IIPUAOKEHUHN U TeM CaMbIM paclIupeHUs
nX PYHKIHUU 1 BO3MOKHOCTE.

SI3BIK 3aIIPOCOB HEOOXOAUM B CUCTEMAaX yIIpaBACHUSA Oa3aMU AQHHBIX.
OH olpeAeAsieT CTPYKTYPY (CUHTAKCHUC) U COAepsKaHue (CeMaHTHKy) Ko- 8]
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MaHA A PabOTHI ¢ Oa3amMu AaHHBIX. B 6oabmmHCcTBe 'VIC ncnoab3yeTcs
CTAaHAQPTU3UPOBAHHBIN A3BIK SQL (CTPYKTYpHPOBAHHBIN A3BIK 3aIIPOCOB).

Khaccudukatop npepAMeTHON 00AaCTU — 3TO KraCCU(DUKALMOHHAA
CHCTEeMa, OIIMCHIBAIOIIAS CTPYKTYPY (COCTaB, XapaKTEPUCTUKU U OTHO-
IIIeHUsT) IPeAMEeTHOM 0OAACTU U COOTBETCTBYIOIIAs el CUCTeMa KOAOBBIX
o0o3HaveHU. OH HEOOXOAUM AN PaCIPeAEAeHUS TEOAQHHBIX 10 CAOSIM
U CO3AQHUSA AETEHA,

Kaxk mpaBunro, B 'MC mpuMeHSAIOTCA KAACCU(PUKAITMOHHBIE CUCTEMBI,
IIOCTPOEHHEIE 10 HepapXuieCKOMY UAU (DaCeTHOMY IpUHIUITY. B nepap-
XWYEeCKOM CHUCTeMe MHOKEeCTBO IPEAMETOB 1 UX IIPU3HAKOB II0APa3Ae-
ASIOTCS HAa COIOAYMHEHHBIE IPYIIIBL UAU KAacchl. [TpuMepoM Tako cu-
CTeMBI SIBASIETCSI KAACCU(pUKAIMS HaCeACHHBIX ITYHKTOB 10 aAMUHUCT-
paTUBHOMY 3HaueHHUIO: IeHTp P®, meHTpHl cybbmekToB PD, ropopa
depeparbHOTO IIOAUMHEHNSI, TOPOAA OOAAQCTHOTO (PeCIryOAMKAHCKOTO)
MIOAUMHEHUS, IEHTPHI TOPOACKUX OKPYTOB, IpOUNe HAaCeAeHHBIE TYHKTHI.
®daceTHas cucTeMa IIOAPA3AEAIeT IIPEeAMEeTHl Ha TPYIIEL, UAU (paceTsl,
OAHOTI'O paHTra Ha OCHOBe He3aBUCHMBIX IPU3HaKoB. HanpuMep, Kaaccu-
duKaIusa CTpoeHuN UMeeT TpU daceTa — HaszHaueHUe, MaTepuan, Cco-
CTOSIHME, Ka)KAOMY U3 KOTOPBIX COOTBETCTBYIOT 3HAUEHUS:

Ha3HaueHue — 1) )KUAO€, 2) HEJKUAOE;

mamepuar — 1) AepeBsSHHOe, 2) KUPIIUYHOE, 3) OETOHHOE;

cocmosinue — 1) aKCIIAyaTUpyeMoe, 2) cTposiiiieecs, 3) pa3pylleHHoe.

ApyTolt cocTaBASOIIeN KAACCU(PUKATOPA IBASIOTCS KpAaTKHe KOAO-
BBble 0OO3HAYEHUS €TO IAEMEHTOB. DTUMU 0O003HAUYEHUSAMHU MOTYT OBITh
nudpsl, OyKBBI 1 IU@PEL ¢ OykBaMu. KopoBBIe 0003HaueHUs 00pa3yroT
CTPYKTYPHI YeThIPEX TUIIOB: IIOPSIAKOBLIE, TapaAAEAbHbIE, IOCAEAOBATEAD-
Hble U CePUMHO-TIOPIAKOBBIE. [TOPSIAKOBBIN KOA IIPUMEHSIETCS B Uepap-
XWYeCKUX KAaCcCU(pUKaTopax U 00pa3yeTcs IOCAEAOBATEABHO U3 KOAOB
KAQCCOB IIEPBOTO, BTOPOT'O U T. A. PAHTOB. [TapaAreAbHBIN KOA TIPUMEHSI -
eTcs A (paceTHBIX KAACCU(MUKATOPOB U 00pasyercd U3 0003HaYeHUU
9AeMeHTOB paceT. [TOpSIAKOBBIN KOA IIPEACTaBASIET COOOM 4mcAa HaTy-
parbHOTO psipa. CepuMHO-TTIOPIAKOBEIN KOA TaK)Ke IPUMEHSIETCS B Bepap-
XWYeCKUX KAaccuuKkaTopax, KOraa AT 0003HaUeHU I KAACCOB 3aKpell-
AGIOTCS AMANa30HbI UAU CEPUU YMCEA HAaTyPAABHOIO PSAQ.

Bbunoanoreka nporpaMm — cpeAcTBO, npumeHsiemoe B ['IC ans op-
raHM3alluy, XPaHeHUs U UCIIOAB30BaHUS IIPOTPAMMHBIX MOAYAEH pas-
AWYHOTO IIeA€BOTO Ha3HAUeHUs, HAalIpUMeP A IPeoOpa3oBaHUsA CAOEB
13 IPOEKIIUY NCTOYHUKA B IPOEKIINIO CO3AaBaeMON KapThl UAM AAS pe-
LIEeHUS CIeIJUaAbHBIX IIOAB30BATEABCKUX 3aAa4.

bunoOanoTeKka rpaduKy IpUMEHSIETCS AN XPAaHEHUS U UCIIOAB30Ba-
HMS CTAHAQPTHBIX I'Pad@UUeCKUX SIA€MEHTOB (TOUeK, AMHUMN, reOMeTpu-
YeCKUX PUryp, AarpaMm) u KaprorpadudeCckux YCAOBHBIX OOO3HaAYeHNH.

BTHIC ucnoab3yroTcsa pa3AudHbIE AAHHbIE, KOTOPBIE MOJKHO ITIOAPA3-
AEAUTDH Ha BUABI Ha OCHOBE TaKUX IIPU3HAKOB, KaK OTHOIIIeHHE K O0beK-
Ty, 3HaueHUe, COAepsKaHue, CIIocoO opraHmusaluy, opMa U ypoBeHb
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pepocTaBAeHUd. [To OTHOIIIEHNIO K OOBEKTY AQHHBIE TIOAPA3AEASIIOTCS
Ha OCHOBHBIE, UAU I'eOAQHHBIE, KOTOPBIE OIIUCBIBAIOT HEIIOCPEACTBEHHO
IIPeAMETHYIO OOAACTh, TEPPUTOPHUIO UAU €€ KOMIIOHEHTEI, U BCIIOMOTra-
TeABbHBIE, UAU CAY>KeOHbBIe, KOTOphle ONIUCHIBAIOT UAW 0003HAYaloT I'eo-
MAHHBIE.

T'eopaHHBIE TT0 3HAUEHUIO TTOAPA3AEASIIOTCS Ha 0a30Bble (MH@Pa-
CTPYKTYPHBIE), TeMaTU4YeCKUE U CIIEIIMAABHEIE.

BasoBble reoganHble — TEOAQHHBIE, COAEPIKAlllFe O0le3HaYUMBbIe
MeTaAbHBIE U IIOAHBIE CBEAEHUS O IIPeAMEeTHOMN 0OAACTH; SBASIIOTCS OC-
HOBOM CO3AQHUS TeMAaTUYeCKUX U CIEIHNAABHBIX T'€OAAHHBIX; MMEIOT
oOlllee Ha3HAUEHUE.

Temamuueckue reoganHble COAEPIKAT CBEAEHUSI O KOHKPETHBIX CTO-
pOHaX, KOMIIOHEHTaX 1 CBOMCTBAX IPeAMETHON 00AACTH.

CneuyuaabHble re0OgaHHble COAEPIKAT CBEAEHNUS O IIPeAMETHOU 0OAa-
CTH, OPUEHTHUPOBAaHHBIE HA KOHKPETHHBIE ITIOAB30BAaTEABCKUE 3aAQUN.

B CTpPyKTypHOM OTHOIIEHHH, KaK y’K€ YKa3blBaAOCh, T€OAQHHBIE
UMeIOT IPOCTPAHCTBEHHYIO M @TPUOYTHYIO COCTaBASIOININE.

IpocmpancmBenHaAs COCMABASAIOULASl TEOAQHHBIX OTOOpa’kaeT pas-
MEpPHOCTB (TOUKA, AUHUS, KOHTYP, IOBEPXHOCTh) SAEMEHTOB IPeAMETHOMN
00AQCTH, UX MECTOIIOAOJKEHHE MAM MO3UIMIO (reorpadrUyecKue HAU
IPSIMOYTOABHBIE KOOPAWHATEI), @ TaK’Ke TOIIOAOTMYECKUE OTHOIIEHMS
(cMe>KHOCTH, UHIITUAEHTHOCTH, HallpaBAEHUS).

AmpubymuBHas COCMABAAOW,AA AAHHBIX ONIUCEIBAET CYITHOCTHYIO
(copeprKaTeAbHYIO) 4aCTh IPEAMETHON OOAACTH — KAACChI M Pa3Ho-
oOpasHble CBOMCTBA IIPEAMETOB.

Mo Tuny opranu3aluy reoAaHHbIE AGASTCSI Ha TEKCTOBBIE, UHICAOBEIE,
TaOAMYHEIE, FpahudecKre U aHaAUTHYeCKUe ((POPMYABL).

[To dopMe U ypOBHIO IPEAOCTABAEHUS OHU IIOAPA3AEASIOTCS Ha
pacTpoOBEIe U BEKTOPHBIE, AOTHUUECKUEe U (DU3UUEeCKUe 3aIIUCH.

K cAy>KeOHBIM AQHHBIM OTHOCSATCSI METAAQHHBIE, UACHTU(DUKATOPHI,
MEeTKHU, KOABI, UMeHa U AD.

MemagaHHble — 3TO AQHHBIE O AQHHBIX, B YaCTHOCTH O CTPYKTypax
reOAQHHBIX; K HUM OTHOCSTCS [TaCIIOPTa, KaTaAOTH (AUPEKTOPHH), CIipa-
BOYHMKY, (DaVABI C XapaKTEePUCTUKAMU OCHOBHBIX (DANAOB; B HUX COAEP-
>KaTCs XapaKTePUCTUKYU CTPYKTYP: 0O0BEKT, TeMa, COCTaB, TOA CO3AQHUS,
MeCTOHaXOKAeHUEe U Ap.).

Hgenmugukamop — 3TO YHUKAABHBINM HOMED, IPUCBOEHHBIN 3Ae-
MEHTY CAOS AAS OCYIIIECTBAEHHUS B3aUMOCBSI3HM COCTAaBALIONINX reOAaH-
HBIX — IPOCTPAHCTBEHHOM U COOTBETCTBYIOIIEN el aTPUOYTUBHOM.

Hnhgekc — ob603HaueHNe IOAS TaOAUITLI aTPUOYTHUBHOM BA,

Memkxka — BHYTPeHHSIS TOUKa [IOAUTOHA, HEOOXOAMMaAsI A €T0 CBS-
3M IIOCPEACTBOM UAeHTUDUKATOPA C aTpUOyTUBHOM BA,

Kog — nudpsl, OYKBBI, CUMBOABL U CUT'HAaABI, UCIIOAB3yEMBIE AAST
KOMIIAKTHOT'0O ¥ YAOOHOT'0 B 0OpaboTKe 0003HaUYeHUS Pa3AUYHOU NHPOP-
Maluy; IPUMeHSIOTCS B KAACCU(UKATOPAX U A IIPEACTABACHUS AQHHBIX.
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Hms — kpaTKoe oOo3HaueHue arira; UM MOKET UMEeTh paciiupe-
HUe u3 1 — 3 OyKB, KOTOPOE CAEAYET 38 UMEeHEM ITOCAE TOUYKU AN yKa3a-
HUS COAEP KaHUS UAM Ha3HaUYeHUS (PariAa.

I 38.4. Oprann3auws reopanuvix 8 THC: cTpyKTYpLI, MOAGAH,
thopmarl

CTpyKTypa reoAaHHbIX — 3TO MaCCHUB I'€OAQHHBIX, CBSI3aHHBIX MEXK-
Ay COOOM KAKUMU-ANOO OTHOLIEHUSAMHU (AOTUYECKUMHU, TeOMeTPUYECKHU-
MM, MaTeMaTH4eCKUMH, TOIIOAOTUUYECKUMU U HEKOTOPBIMU APYTHUMHU).
BTI'MIC pAst opraHU3aliy reOAQHHBIX IPUMEHSIOT TaKKe BUABI CTPYKTYP
reoAaHHBIX, Kak CAOH, pacTp, 3D, 6a3a pauHbIX (BA).

CAo¥i IPUMEHSIETCS AAST OPTaHU3AINY BEKTOPHBIX T€OAQHHBIX U IIPEA-
CTaBASIET COOOM COBOKYITHOCTS ITap UAU ITOCAEAOBATEABHOCTE I1ap MAOCKHX
KOOPAMHAT, OTIMCHIBAOIINX TIOAOKEHNE, B3aUMHOE pa3MellleHre 1 reoMe-
TpUYecKye OTHOILIEHUSI OAHOTHUITHBIX II0 Pa3MepHOCTU IIPEAMETOB TEPPU-
TOPUH, OTHOCIIIINXCI K OAHOMY Kaaccy. Hanmpumep, CA0l 9AeMeHTOB THAPO-
rpaun «KOAOALBI, ICTOYHUKU M POAHUKI», OTTUCHIBAIOIINN pa3MellleHre
YKa3aHHBIX IIPEAMETOB, IIPEACTABASIET COOOM TOUYKU B IIAOCKOU CHUCTEME
KOOPAMHAT; CAOY THAPOIrpapUYeCcKUX IA€MeHTOB «KaHaBhl ¥ PyYbH» — AU-
HMU Ha IINOCKOCTY; @ CAOM «PEKU M 03epa» — KOHTYPHI Ha IIAOCKOCTHU. B ripu-
BeAEHHOM IIpUMepe BCe IPEAMETEI OTHOCITCS K OAHOMY KAQCCY «THAPOTPa-
dusg» U TpeM THUIIaM Pa3MEpPHOCTU (TOYKH, AMHUM M KOHTYPHI), IIO3TOMY
MAHHBIE 00 UX pa3MellleHNH OYAYT IIPeACTaBAEHBI TPEMST CAOSIMMU.

PacTp — CTpyKTypa, IpuUMeHsgeMas A OPraHU3allui PaCTPOBBIX
AAQHHBIX, IPEACTaBASIONIadg COO0Y MaTPUIy, TUeKHU KOTOPOM COAep KaT
aTpUOYTUBHBIE UAY CIIEKTPAABHBIE AQHHBIE M UMEIOT KOOPAMHATEL [ IpuH-
IUIHAABHBIE PA3AWUUS CAOS M PacTpa 3aKAIOUAIOTCS B TOM, UTO CAOHU
COAEPKUT TOABKO IIPOCTPAHCTBEHHYIO COCTABASIOIIYIO T€OAQHHBIX, @ PACTP
coBMelllaeT B cebe KaK IIPOCTPAHCTBEHHYIO, TaK ¥ aTPUOYyTUBHYIO CO-
CTaBASIIONIHE.

3D — 3TO CTPYKTYpa, KOTOpas KpoMe MAOCKOCTH (X, Y) umeer enge
OAHY KOOPAWHATY — QNNAMKATY (Z); IPUMEHSETCS AASI OpTraHU3aluu
IIPOCTPAHCTBEHHBIX AQHHBIX, OIIUCHIBAIOUINX ITIOBEPXHOCTHU reorpadu-
YeCKUX TeA (peabeda) u reopu3ndeckrx NoAel (rpaBUTaIlMOHHOTO, Mar-
HUTHOT'O, DAEKTPUYECKOTO).

baza panubIx (BA) — cTpyKTypa opraHnu3aiuu AQHHBIX, TPUMEHsI-
eMasi AASI UX HaKONIAEHUS, XpPaHeHUs, a TakyKe MaHUITyAUPOBaHUS UMY,
KOTOpas He 3aBUCUT OT IPUKAAAHBIX ITporpamM. Co3panue BA 1 padoTta
C HEH OCYIIEeCTBASIIOTCS C IIOMOIIBLIO0 COOCTBEHHBIX IIPOTPaMM, Ha3bIBa-
€MBIX CUCTeMaMu ylipaBaeHUda Oa3amu A@HHBIX (CYBA). B 'MIC ucnoas-
3yIOTCA TpU BUAA BA: aTpuOyTUBHEIE, IPOCTPAHCTBEHHBIE U COBMECTHHIE,
UAM MHTeTrpaAbHEIE.
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Atpu6yrtusubie BA (ABA) — 5T0 Kraccruueckue 6as3bl AAHHBIX, UMe-
IOIIIMECS B COCTaBe BCeX TUIIOB MH(MOPMAIJMOHHEBIX CUCTeM. Pa3zanyaroT
TPU OCHOBHBIE MOAeAM opraHuzauuu ABA; uepapxuueckue, cemeBble
u peaayuoHHble. B 'MIC ncoAb3yIOTCS TAABHBIM 00Pa30M PeASIIMOHHBIE
ABA, cocTogrue u3 TabANIL, CTOAOIIEI KOTOPBIX COOTBETCTBYIOT XapakK-
TEePUCTUKAM IPEAMETOB U Ha3bIBAIOTCS IIOASIMHY, & CTPOKU COOTBETCTBY-
IOT IIPUHAAAESKAIUM IIpeAMEeTaM KOHKPETHBIM 3Ha4eHUAM XapaKTepu-
CTUK U Ha3bIBaIOTCA 3anucsaMu. OTaeAbHasS TaOAUIA COASPIKUT 3HAUEHUS
XapaKTepUCTUK IIPeAMEeTOB OAHOTO KAaacca uam Bupa. CYBA, cocTouT us
IIPOTPaMMHBIX U SI3BIKOBBIX CPEACTB M OoOecIieynBaeT co3paHue BA, ee
MIOAAEPIKKY (IIOMCK, COPTUPOBKY, AOOaBAEHUE U HUCIIpaBAEHUE TaOAUL],
CO3AAHNE HOBBIX TAOAUI, IPUBA3KY UX K IPOCTPAHCTBeHHOU BA), a Tak-
>Ke BBIIIOAHEHMEe 3allpOCOB IIOAB30BATEAEHN C IIOMOIIBIO CTPYKTYPHOTO
si3bika SQL.

ITpocTrpancrBeHHbIe BA (ITBA) 1T0APa3AEASIIOTCS Ha CAOEBblE U 00b-
€KMHO-OpUeHMupOoBaHHble. [TocAepAHNE B CTPYKTYPHOM IIA@HE OCHOBAHBI
Ha OTHOIIEHUSIX MeXKAY IIpeAMeTaMi B paMKaX KaKoN-An00 Kaaccudu-
KallMOHHOM CUCTeMBI IPeAMEeTHOM 00AACTH, TPUMEHSIOTCS PEAKO, TT03-
TOMY paccMaTpuBaThCcs He OyAYT. B mepBrix BA reopanHbIe CTPyIINPO-
BaHBI B TEOMETPUYECKHU U TeMAaTUUYEeCKHA OAHOPOAHBIE IINOCKHE CTPYKTY-
PBI (CAOM) M NPEACTABASIOT COOOU YIOPSIAOYEHHBIE CAOEBbIe HAOOPHL.
Ba>kHO OTMEeTUTh, YTO TaKasl OpraHu3aIiusa AQHHBIX XOPOIIIO COTAACYeTCsI
C KOMIIOHEHTHOM OpraHu3aluei TPapAUIIMOHHOMN KapThl. OTAEABHOMY
caoro [TBA, cOOTBETCTBYET OTAEABHBIN KOMIIOHEHT COAEP>KAaHUS KapTHI,
a Habopy cAoeB — reorpaduieckast OCHOBA KapThl, KapTa UAW HECKOAb-
Ko KapT. Kpome Toro, croeBas opranmsanus [ IBA yA0OHa AN XPAaHEHUH,
oToOpaskeHus, 0OpabOTKU M aHaAW3a 'eOAQHHBIX KakK IIOCAOWHO, Tak
U B Pa3AMYHBIX COUYETaHUSAX CAOEB. KakKABIM CAOM AOTUYECKU (U 9aCTO Pu-
3UYECKH) IIPEACTABASIET COOOM OTAEABHYIO €AMHUIlY XPAaHEHUs U UMeeT
COOCTBEHHYIO CUCTEMY UACHTU(PUKATOPOB. AAS COBMECTHOTO YIIPABACHUS
u ucnoab3oBaHusa ABA u I1BA cBsizaHBI Me>KAY COO0OU MAEHTU(UKATO-
paMu 1 CUCTeMHBIMU TaOAUTIAMH, @ UX CPEACTBA YIIPaBACHUSI COEAUHEHbI
AASI B3AaUMOAEUCTBUS INPOrpaMMHBIM HHTepdercoM. AOCTOMHCTBaAMU
coBMecTHOM BA, (MO>kHO Ha3BaTh ee [TABA) 9BASIIOTCSI BO3MO>KHOCTU BhI-
NOAHATH 3an1pockl K ABA 1o ITBA 1 Hao00pOoT, @ TaK)Ke aBTOMAaTUYeCKHA
U3MEeHSITh CTPYKTYPY U COCTaB OAHOM BA Tpu pepaKTHPOBAHUU U Ilepe-
ctpotike ppyro# BA. Ho raaBuble Bo3mosxHocTU [TABA, 3aKAIOUaioTCs
B IIPEAOCTAaBAEHUU aTPUOYTUBHBEIX AQHHBIX B IIPOCTPAHCTBE, & TaKXke
B COCTaBAEHUU TEMATUYECKUX CAOEB U KapT.

Mopaeab A@HHBIX — CIIOCOO WAU IIPABUAO OPraHM3aluUu AQHHBIX
B cTpyKType. [IpocTpaHCTBeHHBIE AQHHBIE, IIPEACTaBASIONINE COOOU
IIAOCKHE CTPYKTYPHI, MOTI'YT OBITH OPraHN30BaHbI ABYMS OCHOBHBIMH CIIO-
cobaMu — B BUAE PACTPOBOM UAM BEKTOPHOU MOAEAEH.

PacTpoBast MOAEAD TIPUMEHSAETCS AN OPTaHU3AI[MU TeOAQHHBIX B
PacTPOBLIX CTPYKTYypPax, KOTOPbIe IOAPOOHO IPEACTaBAEHH! B II. 8.7. 91
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BekTOpHas MOAEAB — IIAOCKas CTPYKTypa UAU 2D-CTPYKTypa, AaH-
Hble KOTOPOU HPEACTABASIIOT COOOM IMOCAEAOBATEABHOCTH 3HAUYEHUU
TIAOCKUX KOOPAWHAT, Ha3bIBaeMble BeKTOpPOoM. OHU IPUMEHSIOTCS AAS
OpraHM3aly TPOCTPAHCTBEHHBIX AQHHBIX, OAHOPOAHBIX ITO Pa3MepHO-
CTH — TOYEYHBIX, AMHEUHBIX UAU KOHTYPHBIX U OTHOCSIINUXCS K OAHOMY
TeMaTUYeCKOMY KAQCCYy IIpeAMETOB TEPPUTOPHUM B BHAe cAod. [haBHad
OCOOEHHOCTb MOAEAEN: OHU COCTOSAT TOABKO U3 IPOCTPAHCTBEHHBIX I'e0-
MAHHBIX, OIIMCHIBAIOIINX pa3MellleH1e IPEAMETOB, a aTPUOYTUBHBIE AQH-
HbIE 9TUX IIPEAMETOB HaXOAATCS OTAeABHO B ATD U cBSI3aHbI C IEPBBIMU
IIOCPEACTBOM OOIIMX UAEHTH(PUKATOPOB. PazAnuaioT ABe pa3HOBHAHOCTHU
MOAEAEeN AQHHOTO THUIIA: NPOCMble BEKMOPHble U BeKIMOPHO-MONOAOIU-
yeckue.

Ba30BbIMH 3AeMeHTaMH IPOCTOM BEKTOPHONM MOAEAU SIBASIIOTCS:
Ilapa KOOPAMHAT X, ¥ — TOYKA; ABe IIapbl KOOPAUHAT X, Vi X, ¥, — OTpe-
30K; IOCAEAOBATEABHOCTD ITap KOOPAWHAT — 3BE€HO; 3aMKHYTasd IOCAe-
AOBATEABHOCTH IIap KOOPAUHAT — KOABIL0. B coOTBETCTBUM C 3TOU MO-
AEABIO CAOM, OTTUCHIBAIOIINY pa3MeleHue TOUeTHBIX IIPEAMETOB, IIPEA-
CTaBAgeT COOOM IPyIITy IPOHYMEePOBAHHBIX 3alliCel 3HaUeHU 11ap; CAOH,
ONHMCHIBAIONIUM pa3MellleHre AMHENHBIX IIPeAMEeTOB, — TPYIIIY IIPOHY-
MEePOBaHHBIX IOCAEAOBATEABHOCTEN 3alrCcell 3HaUeHU M Iap; CAOU, OTIH-
CBIBAIOUIMY KOHTYPBI, — IPYIITY IPOHYMEPOBAHHBIX 3aMKHYTHIX IIOCAE-
AOBATEABHOCTEH 3allicel 3Ha4eHUH 11ap.

CeTb CBSI3@aHHBIX KOHTYPOB OIIMCHIBAETCS AQHHBIM BapHUaHTOM IIPO-
CTOM BEKTOPHOM MOAEAM B BHAE COBOKYIIHOCTU HECBI3aHHBIX KOAeI]
(pmc. 56), mO3TOMY NOAYUYMAA Ha3BaHUE «KOAbLieBasi». OHa IpUMeHseT-
Cs1 AASI OPTaHU3AIIUY IPOCTPAHCTBEHHBIX T€OAQHHBIX, TIOAYYaeMBIX ITUd-
pOBaHNWEM KOHTYPOB C IIOMOIIBIO AUTHTal3epa. MoAeAb IPEATIOAATaeT
ABOMHOM 00BOA KOHTYPOB, KOTOPBIN B ABa pa3a yBeAUdHBaeT TPyAO3a-
TpaThl HU(MPOBAHUSA U B pe3yAbTaTe KOTOPOT'O IO TPaHUIlaM CMe>KHBIX
KOHTYPOB MOTIYT BO3HUKATh IIYCTBIE M AOKHBIE KOABLA. [TosTomy ee
MOJKHO OLIeHUTb KaK Mar03(P(EKTUBHYIO, HEAOCTATOYHO IIOAHYIO (OT-
CYTCTBYIOT CBSI3U MEKAY CMEKHBIMU KOABITAaMHU) U He COBCEM HaAEKHYIO
(13-3a BepOSTHOCTH BO3HUKHOBEHNS AOSKHOM NHPOPMAIUN).

Apyrou BapuaHT IPOCTOU BEKTOPHOU MOAEAH, Ha3bIBAEMOU «CIIa-
TreTTu», IPeACTaBAseT KOHTYP Tak’kKe B BUAE KOABIIa, HO COOPaHHOI'O He
13 OAHOTO 3aMKHYTOTO 3B€Ha, KaK B [IePBOM BapHaHTe, @ U3 HECKOABKUX
HeCBSI3aHHBIX 3BeHbeB. [I03TOMY ceTh CBSI3aHHBIX KOHTYPOB ONIMCHIBA-
€TCSI 3TOU MOAEABIO KaK CEeTh CBSI3aHHBIX KOAeI], COOPAHHBIX U3 HeCBS-
3aHHBIX 3BEHbEB (pHUC. 57). B Hel cMe’)KHbIe KOAbIIa CBSI3aHBI OOIIUM
3BEHOM, YTO IIPEAIIOAATAET PAa30BbIN OOBOA U BO3ZHUKHOBEHUE OIINOOK
(AOKHBIX KOAeI]) B MeCTaX CTHIKOBKM CMe’KHBIX 3BeHbeB. OHa MOXKeT
OBITH OIleHeHa KaK HeAOCTATOYHO MOAHAs (OTCYTCTBYIOT CBS3U MEXAY
CME>KHBIMM 3BEHBSIMHU) U, COOTBETCTBEHHO, HE COBCEM HaAe KHasd, 03-
TOMY IPUMEHSETCS FAaBHBIM O0Pa3oM AASA OPraHU3alUuU reOAAHHBIX
O AMHEUHBIX CeTAX.
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AAS opraHu3aluy reOAaHHBIX, O0Aee TIOAHO (C YYeTOM OTHOIIIEeHU)
U HapEeXHO (C AyOAMPOBAHUEM) ONMUCHIBAIOIIUX KOHTYPHBIE CETH, IIPU-
MEHSIOT TOINOAOTHYECKYI0 Pa3HOBUAHOCTb BEKTOPHOM MOAEAH, B yCTPOH-
CTBe KOTOPOM KpOoMe KOOPAMHAT UCIOAB3YIOTCS TOIIOAOTHUYECKHEe OTHO-
LIeHUS UHIIMAEHTHOCTH, CME)KHOCTH, @ TAK’Ke HAlIPaBA€HUS U B3aUMHO-
T'O TIOAOJKEHUS (CAeBa, CITpaBa).

OTHOLIEeHUuEeM UHUUGEHMHOCMU CBSA3aHbl TOYKA M IPUMBIKAIOI AN
K HEel OTPEe30K (AyTa) UAU 3BEHO, LIellb U IIPUMBIKAIOIUAN K Hel IIOAUTOH.
OTHoIIeHUEeM CMeXHOCMU CBSI3aHBI OAUHAKOBBEIE CTPYKTYpPHBIE dAe-
MEeHTBI, KOTOPbIe MMeIOT OOIIYIO 'PAHUILY, B YaCTHOCTHU ABa COCEAHUX
IIOAUTOHAQ, UMEIOIIUX OOIIYIO Iellb, AU ABe IlellH, UMeolnre o0
Y3eA.

ba30BBIMU 5AeMeHTaMi BEKTOPHO-TOIIOAOTHYECKOM MOAEAH SB-
ASIOTCS: ITapa KOOPAUHAT, KOTOPast OAHOBPEMEHHO BASIETCI MeCTOM
COeAUHEHUS CMe>KHBIX Iellell U IOAUTOHOB, — Y3€eA; IOCAeAOBATEAD-
HOCTB ITIap KOOPAMHAT, COEAUHSIOIIAA ABA COCEAHUX y3Aa U ABA CMEXK-
HBIX IIOAMTOHA, — ILiellb; 3aMKHYTasl IOCA€AOBATEAbBHOCTD Ielleil —
noAuroH. CeThb CBSI3aHHBIX KOHTYPOB B 3TOM MOAEAHU, COCTOSAIeN He
TOABKO U3 MeTPUYECKUX AQHHBIX (3HaUeHMU KOOPAWHAT), HO M TOIIO-
AOTUYECKUX OTHOIIIEHUN (MHIIUACHTHOCTUA U CME>XHOCTH), IIPEACTAB-
AeHa TpeMsl B3aNMOCBSI3aHHBIMY 1 B3aUMOIIePEKPHIBAIOIUMHUCS CTPYK-
TypaMu:

1) memelt, COOpaHHBIX M3 ABYX Y3A0B M IOCAEAOBATEABHOCTEN TOUEK
ME>KAY HUMU U COEAUHSIONTNX CMEKHBIE TIOAMTOHHI;

2) y3A0B, CBA3BIBAIOIIUX CMEKHBIE [[eIIU U IIOAUTOHBI;

3) HOAUTOHOB, COOPAHHBIX U3 Lemnel (puc. 58).

Baaropapst 3ToMy BEKTOPHO-TOIIOAOTHMYECKask MOAEADb AUIIeHa He-
AOCTATKOB IIPOCTBIX BEKTOPHBIX MOAEAEN.

a) IIpocrast BeKTOPHAsI MOAEADB «KOABI[€BASI»:

He o6ecrnieunBaeT OAHO3HAYHOTO KoABIIa KaK 3aMKHYTBIE [IOCAEAOBA-
COEAVHEHUS CMEJKHBIX KOAT], TEABHOCTHU TOYEK
Koabna KoopauHaTh!
A XYoo XgYo XYy
B XlY]""’ X7Y7, XIYI
, c XYy XgYs, X,Ys

Puc. 56
33
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6) ITpocTas BEKTOPHAS MOAEAD «CIIAreTTH»:

He o6ecnieunBaeT opAHO3HAU- 1) 3BEHbs KaK [IOCAEAOBATEAD- 2) KoabIla Kak 1o-
HOTO COEAMHEHUSI CMEKHBIX HOCTH TOYEeK CAEAOBATEABHOCTH
3BEHbLEB 3BEHbEB

- ® Q o T

a
3BeHbsI KoopaunHaTsl Koasna 3BeHbs
a XY XY A abc
B XYoo X3Y5 B b, d e
d Xy Yiree X3Y5 < efc
e XIYIV""X4Y4
XY X33
C Xy Yo X5,
f SE A Puc. 57

B) BeKTopHO-TOHOAOI'I/I‘leCKaﬂ MOAEAB:
1) Llenu Kak IOCAEAOBATEABHOCTH TOUYEK, CO-
eAUHSIOIIEe CMe>KHBIE Y3AbI U IIOAUTOHBI

Lenu KoopauHaTs! Y3ABI TToAMTOHBI
a X, Ve XY 2,3 A, D
b PR &' 2,1 A B
c XYoo XY, 1,2 C, DA
d X\ Yy XY, 34 D, B
e XYoo XY, 1,4 B, C
f X, Ve X5V 5 4,2 D, C
2) Y3ABL, COEAUHSIONINE CMEXK- 3) [ToAUTOHBI KaK IIOCAEAOBa-
HBIEe IeTIU U ITOAUTOHBI TEeABHOCTH Iernen
V3Ab1 Lenu IToAuronsl TIoAUTOHBI Lenu
1 b, c e A, B, C A a, b c
2 a fc C,D A B b, d, e
3 b, d, a B,A/ D C e f c
4 f,d e D,C,B
Puc. 58

MopaeAau TpexXMepHBIX CTPYKTYP AQHHBIX (3D-MopeAn), KaK M IAOCKUX
CTPYKTYP, OBIBAIOT PACTPOBLIMU U BEKTOPHBEIMU. OHU IPUMEHSIOTCS AN
OpraHM3alluy AQHHBIX O peAbed)e UAM I'eOIIOAIX. B pacTPOBBIX MOAEAIX
Ka’KAad s4eliKa MaTPHUIIBL B CBOEU ITaMATH COACPIKUT 3HaUEHME TPeThel
KOOPAMHATHI (QIIIIAMKATEL). BEKTOPHEBIE MOAEAU TTIOAPA3AEASTIOTCS Ha Pas-
HOBUAHOCTH B 3@aBUCHUMOCTHU OT XapaKTepa PAaCIOAOKeHUs alllIAMKAThI
Ha [IAOCKOCTHU Ha: 1) peryAsdpHBbIe, 2) HeperyAsIpHBIe, 3) IOAYPETryAIpHEIE,
4) tpuaHryAguuoHHble (TIN-Mopean).

B peryaspHbIx 3D-MOAEASIX 3HAUEHUS AlIIIAMKATHI IPUBA3aHbI K TOY-

94 xam reomeTpuuecku MPAaBUABHON CETKH (KaK IMPABUAO, KBAAPATHOM).
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B HeperyagapHBIX MOAEASIX 3HAUEHUS alllIAMKATHI IIPUBI3aHbl K XapakK-
TEePHBIM TOYKaM IIOBEPXHOCTH, IOCKOABKY (DOPMUPYIOTCS IO Pe3yABbTa-
TaM CbeMKU SAeKTPOHHBIMM TaXeoMeTpaMU UAU B pe3yAbTaTe IUdpo-
BaHMS U30AMHENHBIX KapT. B MOAYyperyAapHBIX MOAEASIX, POPMUPYEMBIX
B IIpoIiecce uPpPoBoM POTOrpaMMEeTPUIECKON CHheMKHU, COUeTatoTCs 00a
THUIIa pa3MelleHnd alllIANKAT. B TPHaHTYASIIIMOHHBIX MOAEASIX 3HAQUEHUS
QIIIAMKATHI PACIIOAAQTAIOTCA B y3AaX CETU HEPABHOCTOPOHHUX Pa3HOBe-
AUKUX TPEYTOABHUKOB, 00pa3yoIUX MHOTOTPaHHYIO IIOBEPXHOCTD.

YacTHBEIM, HO HauOOAee pacIpPOCTPaHeHHBIM cAaydaeM 3D-mMopeAn
sABASETCS 1M poBas MoAeAb peabeda (LIMP), Ha ocHOBe KOTOPOM CO3-
AQIOTCS pa3AUYHBIE BAPUAHTHI IUPPOBBIX KapT peabeda (M30AMHEUHELE,
C OTMBIBKOM, IIAaHOPAMHBIE, C IOCAOMHON OKPACKOM) 1 U(PPOBBIX MOP-
oMeTprUeCKUX KapT (YTAOB HAKAOHA, 3KCIIO3UIIUYU CKAOHOB, BEPTUKAAD-
HOTO U TOPU30HTAABHOTO pacuAreHeHUs ). KpoMe Toro, Ha ee OCHOBE MOXK-
HO BBIAEASITE CTPYKTYPHBIE 9AeMeHTHI peAbeda: AMHUU 9PO3UOHHOM CETH,
ceTel TaAbBETOB U BOAOPA3AEAOB, BOAOCOOPHBIE OACCEMHBI U IIP.

dopmMaTt reoAaHHBIX — IMOPSIAOK OPTraHU3al[MH 3aTIUCeN TeOAAHHBIX
B (hbatine. DTOT NOPSAOK, B YACTHOCTH, YCTAHABAUBAET COCTaB U CTPYK-
TypY 3aIIiCel, @ TaKKe UX MPOTAKEeHHOCTh ¥ IIOCAEAOBATEABHOCT B (paii-
A€ C y4eTOM IIPOrpaMMHOTO o0ecIiedyeHUsI CUCTEMBI. KpoMe mporpamy,
Ha KOTOPbIe OPMEHTUPOBAHEI TpaBUAa (POPMATUPOBAHUS AQHHBIX, OHU
(mpaBmMAQ) 3aBUCAT TaK>Ke OT TOU MOAEAH, B KOTOPOM AaHHBIE ITPEACTaB-
A€HBI, IO3TOMY, KaK M MOAEAH, (POPMATHI 'eOAQHHBIX TOAPA3AEAIIOTCS
Ha BEKTOPHbIE 1 pacTpoBble. DopMaThl pa3ANYaIOTCs TaKKe B 3aBUCH-
MOCTH OT Pa3MEPHOCTH (THIIa) ONUCHIBAEMOTO SA€MEHTa — TOYKA, AWHUS,
KOHTYP; AT KaKAOTO U3 HUX HCIOAB3YIOTCSI CBOM COCTaB U IIpaBUAA
OpraHm3aluy 3anucei. AN IpuMepa IpUBeAeM IPUHITUI hopMaTUpPO-
BaHUS AQHHBIX ITU(PPOBOM KapThl. 3allUCU AQHHBIX ITMAPOBOU KapTHI,
00BbeAMHEHHBIX B Ipynnsl — [ TacriopT, KOHTYpHBIEe 5AeMeHTHl, AUHENHBIE
3AeMeHTHl, TodeuHnble aneMeHThl. Ka’kKAOM 3alMCH B IPYIIIE OTBEAECHO
COOCTBEHHOE TIOAe C HOMePOM, B KOTOPOM YKa3aHbl THUII AQHHBIX U UX
3HaueHnd. COBOKYIIHOCTh AOTUYECKUX 3allrcel o0pa3yeT PU3NIeCcKyIo
3aIlUCh UAU CTPOKY.

ITo xapakTepy IpuMeHeHNU (OPMATEI OBIBAIOT BHYTPEHHHE, UCIIOAB-
3yeMble TOABKO B Ipeperax paHHou ['MIC, 1 o0MeHHBbIe, KOTOPBIE MOTYT
HCIIOAB30BAThCA BO MHOTHX BUAaX ['VIC 1 AasKe ADYTUMU TUTIAMU CUCTEM,
UMEIOIINMU AAT 5TOTO COOTBETCTBYIOIIME CPEACTBA 3KCIIOPTAa-UMIIOPTQ,
KOHBEPTUPOBAHMUA U 00paboTKu. [ToayunBIINe MIUPOKOE pacipocTpa-
HeHUe OOMeHHBIe (DOPMATHI IBASIOTCS Ba’KHBIM YCAOBUEM UH(MOPMAaIiu-
OHHOTO B3aUMOAENCTBYS 1 OObeAMHEHNS CUCTEM, a TaKyKe ITOCTeIIeHHON
CTaHAAPTU3AIUN (PANAOBBIX CTPYKTYP FeOAQHHBIX.

Hauboaee pacnipocTpaHeHHBIMU BEKMOPHbIMU OOMEHHbIMU hopMa-
mamu ssastiorcst DXF, MID/MIF, FIM, DWG. ®opmat DXF paspaboTtan
crienquanbHO pAd cucTeMbl AutoCAD, HO B CBSA3M € XOPOUIMMU XapaKTe-
pHuCcTUKaMU TopAepkuBaeTcsa MHorumMu ['VIC, paboTaiomiMu ¢ BeKTOp-
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HeIMU A@HHBIMA. MID/MIF — OTKpBITHIN (pbopMaT (atirg, TpepaHa3Ha-
YEeHHBIN A oOMeHa paHHBIMU cucTeMbl MGE ¢ Maplnfo u aApyrumu
cucteMaMu. CyIiecTByeT ABe Bepcum hopMaTa: OAHA BEPCHUS ITOAAEP-
>KMBaeT IIPOCTYIO0 BEKTOPHYIO MOAEAb, BTOPas — BEKTOPHO-TOIIOAO-
rudeckyio Mmopeab. FIM — dopwmat, pazpaborannbiii OepeparbHOU
CAY>KOOU reope3um U KapTorpauu AAS XpaHeHud UEPOBBIX TOIIO-
rpacuueckux KapT. DWG — dopMaT BEKTOPHBIX T€OAAHHBIX (DUPMEL
Autodesk.

Hauboaee pacipocTpaHEHHBEIMU paACMPOBLIMU OOMEHHbIMU (hopMa-
mamu ssBAstoTcst TIFF, PCX, GIF, JPEG, BMP u ap. ®opwmat TIFF mo3so-
AsleT XPaHUTh PAcTPhI AFOOOM Pa3pSIAHOCTH, a TaKyKe CYIIeCTBEHHO UX
COKMMATh IIpakTuuecku 0e3 norepu kauectBa. PCX — popMmart, B KoTOpom
HCIIOAB30BaH IPOCTEUIINH CIIOCO0 CcoKaTus aiirg, TO3BOASIONINY yBe-
AWYUTE CKOPOCTD YTeHUs, epepadn u 06padoTku pAaHHBIX. Dopmat GIF
“MeeT MPOCTYIO CTPYKTYPY C HEOOABIIION Pa3psiAHOCTHIO PACTpa, OpPH-
€HTHPOBAHHYIO Ha XpaHEeHUe 4epHO-0enbIx n3oopakenuit. JPEG nmo3so-
AseT CKUMaTh pa3Mep daiira B 250 pas, HO3TOMY IpUMeHseTCs IIpeu-
MYILIeCTBEHHO B CHUCTeMaX, CBSI3aHHBIX C 0OPabOTKOM M300pa’KeHUM.
BMP — poanoi popmatr OC WINDOWS.

[ 8.5. OcHoBHbIE TEOMHhOPMALHOHHBIE TEXHOAOTHH (THT)

Otaeasnyro pyskuuio ['1IC, ¢ MOMOIIBIO KOTOPOU MOJKET OBITH CO3-
AaHa Kakas-AuboO CTPYKTypa I'€OAQHHBIX UAU BBIIIOAHEHA KaKasi-Anubo
omnepanus ¢ Hel, OyAeM Ha3bIBaTb reOUH@OPMAYUOHHOU mexHoAoruel
(TMT). OCHOBHBIMU U3 HUX IBASIOTCA: IIUPPOBaHME UCXOAHBIX MaTepHra-
AOB, BEKTOPHU3allugd PaCTPOBBIX AQHHBIX, PEAAKTUPOBAHUE, CIIeIIaAbHAA
00paboTKa re0A@HHBIX, @HAAU3 CTPYKTYP IeOAQHHBIX, IIOATOTOBKA KO-
HEeYHOTOo IIpoAyKTa. Ansa popmupoBaHus B cpepe ['MIC nudpoBoi KapThl
HeOOXOAMMO MCIIOAB30BaTh HECKOABKO BBICTPOEHHBIX B IlentouKy ['UT,
00Opa3yIoIINX IIOAHBIN IIUKA €€ CO3AaHUL.

IIndpoBanue NCXOAHBIX MAaTEPUAAOB — TEXHOAOTUSA, HEOOXOAU-
Masg AAS IIpeoOpa3oBaHUsA MHPOpPMALUU OyMa’KHBIX IIAGHOB, KapT
U CHUMKOB B ITU(POBOM BUA C IIeABIO €e aBTOMATHUUeCKOU UAM aBTO-
MaTHU3UPOBaHHOMN 00paboTku cpepacTBamu [MIC. AAg 3TOTO NCIIOAB3Y-
IOTCS AUTUTAM3ephbl U CKaHephbl. AUruTanu3epbl IPUMEHSIOTCS AAS I10-
AyaBTOMATHUYeCKOT0 (M POBAHUS IAAHOB U KapT: 00BOA X 9AEMEHTOB
U BBOA XapaKTePUCTUK S9A€MEHTOB BHIIIOAHSETCSI BDYUHYIO, @ OIIpeAe-
A€eHUe U peTucTpanus KOOpAUHAT — aBToMaTuuecku. Llndpposanuem
AUTUTaN3epoOM IOAYYAIOT IIPOCTPAHCTBEHHBIE AQ@HHBIEe BEKTOPHOTO
BrUAA. CKaHephl IPUMEHSIOT AASL @BTOMATUYECKOTro HU(PPOBAHUA KaK
IIAQHOB M KapT, TaK U CHUMKOB. [ToayueHHBIe CKaHUPOBaHUEM Teo-
AAQHHBIE IBASIOTCS PACTPOBBIMHU, IO3TOMY IIPEJKAE UeM IIOCTYIIUTh Ha
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00pabOoTKy B BEKTOPHYIO CUCTEMY, OHU AOAJKHBI ITPOUTH TEXHOAOTUIO
BEKTOPU3aluH.

BekTopu3anus HeoOXopuMa AAS IIpeoOpa3oBaHUSI PaCTPOBOU
CTPYKTYPBI T€OAQHHBIX B BEKTOPHYIO CTPYKTYPY. MOKeT BBIIIOAHSATh-
CsI IOAYaBTOMATHUUEeCKU U aBTOMATUUYECKHU B 3aBUCUMOCTH OT KauyeCcTBa
n300pa>keHud pacTpa U IporpaMMHOro obecneueHusa. Kak npaBuao,
nepep BeKTopu3aluen n3o0pakeHre pacTpa AOAKHO IIPONUTHU polLie-
AYPBl KOPPEKTHUPOBKU: YCTPAaHEHNSI HEHYKHBIX 9A€MEHTOB U IIOMeEX,
yCTpaHeHUsI pa3phblBOB U HEUETKOCTEMN, «IIOAHATUSI» AMHEWHEIX dAe-
MeHTOB. KpoMe TOro, mepep BeKTopu3allueld U300pa’keHue AOAKHO
OBITH 3aPETUCTPUPOBAHO MAU IPUBSI3@HO, AAS YETO HCIOAB3YIOTCS
OIIOPHBIE TOYKU, KOOPAUHATHI KOTOPBIX M3BECTHBI UAU UX MOJKHO U3-
MepUTh — He MeHee TpeX ONOPHBIX ¥ OAHOW KOHTPOABHOMN. 3HaUeHUS
KOOPAMHAT BBOAATCSA ¥ KOHTPOAUPYIOTCS B ALAAOTOBOM peskuMe. Bek-
TOPHU3aIlN4 BBEIIIOAHIETCS Ha TaK Ha3blBaeMOM KOCMETHYECKOM CAO€,
PacIoAOKEeHHOM HaA pacTpOBBIM M300pa>keHueM. Pe3yAbTaT BEKTO-
pHu3anum — 3TO HAOOP NPEAYCMOTPEHHBIX IPOEKTOM CAOEB, KOTOPhIE
AOASKHBI IPOUTHU IPOLIEAYPHI PeAAKTUPOBAHUSA U TPAHC(POPMUPOBAHUS.
CyIHOCTS Ipoljecca BeKTOPU3allui pacTpa MOKHO IT0Ka3aTh rpadu-
yeCKHU Ha IpuMepe pparMmeHToB KapThl «Lllocceitnble poporu» (puc. 59.1)
u cHuMKa «ITouBsl» (puc. 59.2). B nponecce nx BeKTOpU3aluu SAeMEH-
THI pacTpa (a) Ipeobpas3yroTcsa B MOCAEAOBATEABHOCThH IIOBOPOTHBIX
TOUYEeK CAOS (6) U COOTBETCTBYIOIYIO BEKTOPHYIO CTPYKTYPY T€OAQHHBIX,
COCTOSIIYIO U3 3allicel 3HaYeHU KOOPAWUHAT TOUEK (B), KOTOpad I10-
CAe CUMBOAU3AIMU IpruodpeTaeT popMy KapTorpaduyeckoro uzoopa-
>KeHus (r).

PepakTupoBaHNEe — TeXHOAOTHS KOHTPOAS U UCIIPABA€HUS PE3YAb-
TaTOB APYTUX TeONMH(POPMAITMOHHBIX TeXHOAOTHH. OCHOBHOE 3HaUeHNe
AAQHHAS TeXHOAOTHS UMeeT IIpu popMupoBaHum BA u ocobenHo I1BA,
a TaK>Ke IPU IIOArOTOBKE KOHEUHOT'O IIPOAYKTA. B coctaBe muorux ['MC-
IIaKeTOB UMeEeTCs CIelMaAbHBIN MOAYADL UAU IPOIPAMMHBIN KOMIIAEKC,
Ha3bIBaeMBIN TpadUIeCKUM PeAAKTOPOM, KOTOPBIN, KaK IPABUAO, ITIOA-
AEPIKUBaeTCd YAOOHBIM rpadHUuecKUM HMHTep(elcOM MOAB30BaTEAd.
OyHKIUAMY IPad@UIeCcKOro PepaKTOpa SIBASIIOTCS rpadudeckas BU3ya-
AM3alMs CTPYKTYP AQHHBIX 1 0OecIieueHre BO3MOKHOCTH UX IIPOCMOTpPa
U UCIIPaBA€HUS. AASI 3TOTO B €T0 ITIOAB30BAaTEABCKOM MHTepdelice UMe-
eTcs HaOOp CTaHAAPTHBIX MHCTPYMEHTOB: AyTa, AMHUSA U CTUAb AUHUH,
MHOTOYTOABHUK (0OOAQCTh) M CTHAB OOAAQCTH, TeOMeTpHUYecKas gopMa
(V3ABL), CHMBOA M CTUAB CUMBOAQ, TEKCT U CTHUAB TeKcTa. Kpome Toro,
B peAaKTope NpeAyCMaTpPUBAIOT CliellMaAbHBIE CPEACTBA, K IpUMepy
CTBIKOBKM KOHIIOB AMHUM, YAQA€HUS BEKTOPHOT'O «Mycopa» (OOPBIBKOB
AWHUHY, TISITEH), HOPMaAU3aIui KOAMYECTBa TOBOPOTHHIX TOYEK M (POPM
AVHUH, UCIIPaBACHUS OpaKa 1 OIIMOOK aBTOMaTUYEeCKOM BEeKTOPU3aluH,
YAQAEHUS AOKHBIX KOHTYPOB IIOCAE ABOMHOTO 00BOAA I'PaHUI], a TaKKe
MEAKHX KOHTYPOB. 97
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1) ®parmMeHT KapThl (AMHENHbIE SA€MEHTHI)

a) 0)
0 0] O 1 0
0 0] 0 1 0
0 1 1 1 0
0 1 0 0 0
0 1 0 0 0
B

) r)
N Aoporu

1 X, Vi Xo¥or oor XY

2) dparMeHT CHUMKA (KOHTYpPHbIE DA€MEHTHI)

a) 0)
oo o | 1]1

olo| o |1]1

0|1 1 1] 1

0| 1 1|11

0|1 1|11

5) < .
N I'panuna

L XY XYoo XY X0Y

2 XY XY e XY X,Y

Puc. 59. Cxema Bekmopu3auuu Kapmbl U CHUMKA:

a — pacmp ¢parmenma UCMOYHUKA: Kapmbl WOccelHblx gopor (1)
U CHUMKQ NOYBEHHOTO NOKPoBa (2);
6 — u3oOpaKenue CA0St BEKMOPU3OBAHHOIO pacmpa,
B — 3anucu KOOPGUHAM X, Y 2AéMEeHMOB CAOS;
r — ogpopmareHHblll cAOU Ha SKpaHe MOHUmMopa

CrnenpaabHast 00pa00TKa reoAaHHBIX — OAHA 13 TAABHBIX TEXHOAOTHM

B [IPOIlecCe CO3AAHMSA KOHEYHOTO MPOAYKTA. Lleas 3TOM TeXHOAOIMHU 3a-
KAIO4aeTcs B ITIOATOTOBKe B cpepe ['MIC B3anuMoCBA3aHHOro Habopa CTPYK-

TypP TeOAQHHBIX, HEOOXOAMMBIX A @HaAW3a MAU (DOPMUPOBAHMS U3 HUX
MaKeTa, IIPeAyCMOTPEHHOIO B IPOeKTe MH(OPMAIIMOHHOTO IIPOAYKTA.
[MTocKOABKY A@HHASI TEXHOAOTHSI BCETAQ CTPOTO OPMEHTHPOBAaHa Ha OIIpe-
AEAEHHBIN KOHEUHBIN Pe3yAbTAT, OHA HA3BbIBAETCS CIEIIMAaABHOU. BUABI

U IIOCAEAOBATEABHOCTE PAOOT B HEl 3aBUCST OT COCTaBa, COAEPKaHUS 1 Ha-

98 snavenus cozpaBaeMBIX CTPYKTYP reOAQHHBIX, @ TAKIKe CIIOCO0A UX Opra-
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HHU3AIIUM B CTPYKTYPE CaMOro MPOAYKTa. Tak, HallpuMep, A popMupo-
BaHUA «COOPAHHOTO» BapraHTa BeKTOpHO LIK ¢ mocaepyroIei meyaTbio
ee Ha Oymare HeOOXOAUMO BBITIOAHUTD CAEAYIOLIHE CIlIelnaAbHbIe OIlePalyi:

— COTAQCOBaHUE U B3aUMOYBSI3KY CAOEB U AUCTOB;

— dopMUpOBaHUe TapaMeTPOB U CUCTEMBI KOOPAUHAT HOBOU ITPO-
eKITUY;

— TpaHCPOPMUPOBAHUE CAOEB B HOBYIO IIPOEKIIHIO;

— CO3AaHME KapTorpapuueCcKou CEeTKHU U e€ CAO;

— 00OpaboTKy aTpUOYyTUBHBIX AQHHBIX U CO3AaHUE TeMaTU4eCKUX
SAEMEHTOB;

— CO3)MaHMeEe TEMATHU4YeCKOTO CAOY;

— CO3)MAQHUE AETEHABI;

— CIIUBKY OPOPMAEHHBIX CAOEB U AMICTOB B EAHOE N300pa’keHue;

— KOMIIOHOBKY KapThL.

Han6oaee crierfupryeckol U3 3TOTO MEepeuHs oneparuil SBASeTCS
TEeXHOAOTHUS TPaHC(HOPMUPOBAHMS. DTa TEXHOAOTHUSA 3aKAIOYAETCA B IIe-
pecueTe KOOPAVMHAT 3AEMEHTOB CAOS (CAOEB) M3 MIPOEKITUN U CUCTEeMBbI
KOOPAMHAT MCXOAHOM KapThl B IIPOEKITHIO U CUCTEMY KOOPAUHAT CO3Aa-
BaeMOM KapThl, @ TAaK)Ke B IOCTPOEHNU Ha KapTe KapTorpaduiyecKol ceT-
KU B 9TOU IIPOEKITUMN.

AHaAu3 CTPYKTYP reOAQHHBIX, NAY Fe0aHaAU3, — TEXHOAOTHS, COCTO-
AIast U3 aHAAUTUYECKUX OIlepalliii Co CTPYKTypaMM U oOecIieunBaroIias
pelileHne pIAa IPOCTPAHCTBEHHBIX 3aAa4. OCHOBHBIMU U3BECTHBIMMU OIle-
panusaMu AQHHOU TEXHOAOTMH BASIIOTCA Oyepusayus, oBepaell, cemeBol
anaaus, mopgpomempus. Onepanus Oygepusayuu IpUMEHIETCI AN yCTa-
HOBAEHUS PACYETHBIM CIIOCOOOM IrpaHul], 0y(hepHBIX 30H, IOCTPOEHU I10-
AWUTOHOB 3TUX 30H M COOTBETCTBYIOIIMX CTPYKTYp. I'paHuria OydepHon
30HBI IBASIETCS PABHOYAAAEHHOM OTHOCUTEABHO 30HOOOPA3yIOIEero 00b-
€KTa — TOYKHU, AMHUU UAU KOHTYpPA. B pe3yabTaTe BEIITOAHEHUS Ollepaliuu
dopMUPYyeTCA CaMOCTOATEABHBIN ITOAMTOHAABHBIN CAOM.

OBepaAell IpeACTaBAsdeT COOOM ollepaliiio COBMeIleHus ABYX 1 00-
Aee CAOEeB, COCTOSIIUX M3 IAeMeHTOB Pa3HOU TeMaTUKHU ¥ pa3MepPHOCTH,
repepacyeTa UX CTPYKTYP B EAUHYIO CTPYKTYPY HOBOro cAaos. Ha puc. 60
IIOKa3aH IIpuMep Ipeodpa3oBaHmsI ABYX KOHTYPHBIX CAOEB « C/X yTOABSI»
U «YpOBEHb 3aI'PsI3HEHUS 3eMeAb» B HOBBIN [IPOU3BOAHBIN CAOU « YPOBEHbD
3arpsi3HEHUS YTOAUNY.

CemeBoll anaAu3 — olepanys, IpuMeHseMas K CTPYKTypaM, B KO-
TOPBIX MPEACTAaBAEHBI CETU AMHEWHBIX OAEMEHTOB (AOPOT, PEK, MHIKe-
HEePHBIX KOMMYHUKAILUK U IIP.) C IIeABIO OIIPEASACHU KPATUaKIIIero Iy Ty,
BBIOOPA ONITUMAABHOTO MaplIpyTa ABUJKEHHS, OIleHKU UHTEHCUBHOCTU
U CKOPOCTU ABMJKEHUSI TPAHCIIOPTQ, OIPEAEAeHUS 30H AOCTYIIHOCTH,
a TaK)Ke KOHTPOAS 3@ COCTOSIHNEM U pabOTOU ceTel.

Mopgpomempua — rpynna onepanui ¢ 3D-CTpyKTypaMu reOAQHHBIX,
qaiie ¢ LIMP, m03BOAAIOMINX ITIOAYYaTh IIPOU3BOAHBIE CTPYKTYPHBI, CO-
AeprKalllyie AaHHBbIe TAKUX XapaKTePUCTUK (DOPM peabeda, Kak yToA Ha-
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KAOHQ, 3KCIIO3UIINUSA CKAOHOB, BEPTUKAABHOE M TOPU30HTAABHOE paCUAe-
HeHNe 1 HEKOTOPBIX APpYyTruxX. Ha 0OCHOBE MOAYUYEHHBIX CTPYKTYP (DOpMU-
PYIOTCSI COOTBETCTBYIOIME MOpdoMeTpHUecKye NP POBLIE KapTHI.

IToATOTOBKA K MeyaTH AOKYMeHTa, KOTOPBIM, B YaCTHOCTH, SIBASIET-
Csl KapTa, — TeXHOAOTHS, 3aBepIIAlolas MOAHBIN [TUKA €erO CO3AaHUS.
Omna BrImoaHseTCS B oOkHe Omyem. C eTo MOMOIIBIO MOJKHO, HAIIPUMED,
BBIBECTH HA 3KPAH OKHA KapPTHI ¥ A€T€HABI, HAHECTHA Ha HUX TEKCTOBYIO
nH@OpPMaIKIO U rpapuueckoe oCcHallleHUe, IOCTPOUThL PAMKHU 1 pasMe-
CTUTb BCe HeOOXOAUMBIE SAeMEeHTHI MAY, TOBOPS MHAU€E, BHITOAHUTH KOM-
IIOHOBKY KapThI ¥ B pe3yAbTaTe C(hOPMUPOBATH MAaKeT Ile4aT u(dPOBOH
KapThl, KOTOPBIM MOKHO COXPAHUTE B IIAMATH KOMIIBIOTEDA UAU BBIBEC-
TH Ha I[Ie4aTHOE YCTPOUCTBO.

a) 0)
1
2
2
1
3
N C/x N YpoBeHb N | 3arpsidHe-| YpoBeHb 3arpsis3HeHus
yroapsi 3arpsisHeHnst Hue yroawi
3emernb yrogui
1 MacTbuye 1 Hike NAOK 1 1 1 | Nactbuwe c yp.<MNAK
2 MawHs 2 | Bbiwe NAK 2 2 | Nact6uwe c yp.>MOK
3 CeHokoc 3 2 1 Mawns ¢ yp.<MAaK
4 2 2 Mawhs ¢ yp.>MAOK
5 3 1 CeHokoc ¢ yp.<MaK
6 3 2 | CeHokoc ¢ yp.>MaK

Puc. 60. IIpumep coegurenuss KOHMYPHBIX cA0eB « C/X yrogbsa» u « YpoBenb
3arpsi3Henus 3eMeAb» B HOBbLU CAOU « YDOBEHb 3arpsA3HeHUSA yToguil»

[ 8.6. MAPINFO - reounflopMauMonnas CHCTEMA
KapTOrpajiHieckoro HaguavyeHus

Hauboaee pacnpocTpaneHHBIMM B Hallell crpaHe [MIC-makeTamu
BEKTOPHOTO TUIIA IBASIIOTCSI MHOTOMOAYABHBIe ArcInfo u MGE, npodec-
cuoHaAbHBEIe Maplnfo n AutoCADMap u HekoTOphle Apyrue. CaMoi
MOIYASIPHOM M3 HUX SIBASETCH, II0KaAYH, CUCTeMa C OOABIIUMU KapTo-
rpaduyeckuMu BO3MOKHOCTIMU — Maplnfo.

MaplInfo — npodeccroHarbHasg pacTPOBO-BEKTOPHAS OTKPBLITAsS
reonH@OpPMAIMOHHasA cucTeMa. Ee makeT uMeeT 4eThIpe OCHOBHEBIE CO-
cmasAsowue: rpapudecKuli peAakKTop, 6a3y AQHHBIX, CUCTEMY COBMECT-
HOTO YIIPaBAEHUS T€OCTPYKTYPaMH M MaTEMaTUIECKUN MOAYAD.

I'paguueckuii pegaxmop npepHa3HAuYeH AN IIOATOTOBKY IPOCTPAH-
CTBEHHBIX CTPYKTYP Y BBITIOAHSIET PDYHKIIMU: BBOAA IPOCTPAHCTBEHHBIX
MAQHHBIX; BEKTOPU3AallUU PACTPOB; CO3AAHUS, BU3yaAU3aAlluU U PeAAKTH-
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POBAHUS CAOEB; yIIpaBAeHUS caroamy; popMmuposanud [1B/\; coctaBaeHus
U 0POPMAEHUS reorpaUiIecKruX OCHOB 1 KapT.

baza paHHBIX IpepAHA3HAUYEHA AT CO3AQHMS, XpaHeHUs1, 00pabOTKHU
aTPUOYTUBHBIX CTPYKTYP '€OAQHHBIX, IPUBSA3KH UX K COOTBETCTBYIOIUM
IIPOCTPAHCTBEHHBIM CTPYKTypPaM ¥ KapTorpaduieCcKoMY IPEACTaBAEHUIO.

CucreMa yrnpaBAeHUSI T€OCTPYKTypaMu ITpepAHasHaueHa AT CBSI-
3BIBAHUS, COBMECTHOTO YIIPABAEHUS M MCIIOAB30BAHUS aTPUOYTUBHBIX
U IPOCTPAHCTBEHHBIX CTPYKTYP, B YACTHOCTH AASI COBMECTHOT'O PeAAaK-
THUPOBaHUS, 0OPabOTKM U aHaAU3a, COCTaBAeHUS U 0(pOpMAEHNS TeMa-
TUUYECKUX KapT, BBIIIOAHEHUS 3alIPOCOB U3 OAHOM CTPYKTYPHI B APYTYIO
1 0OPATHO U HEKOTOPHIX APYTHUX I[eAel.

MareMaTn4eCKIii MOAYAD TIpeAHA3HAUEH AAST XpPaHEeHUS TPOEKITNHT
U CHCTeM KOOPAUHAT, MCIIOAB3YEMbBIX B TEXHOAOTHUU TPAaHC(OPMUPOBAHNUS
CAO€eB U KapT. brubamoTeka MoAyAst, KOTOpas copaep>KUT Ooaee 30 cTaHAQPT-
HBIX KapTorpadryecKux IpoeKIni, pa3MellleHa B parire mapinfow.prj.

CocraB nnakeTa B IleAOM 00eCIlIeunBaeT IIUPOKHUE BO3MOKHOCTH CU-
CTEeMBL:

— C03)aBaTh KapThl B Pa3AMYHBIX MacIITabax M NPOEKIUAX, pas-
AWYHBIX I10 TeMaTHKe, O(pOPMAEHHIO, TEpPUTOPUAABHOMY OXBaTy U Ha-
3HAYEHUIO;

— OOHOBASATH KapThl 10 CHUMKAaM;

— BBIMIOAHSATH KOOPAWHATHEIE U ITPOEKITUOHHLBIE ITPeoOpa3oBaHUs
CAOEB;

— IIpeoOpa3oBBIBATh PACTPOBBIE MOAEAU B BEKTOPHEIE, (DOPMUPO-
BaTb BEKTOPHO-TOIMIOAOTHYECKIE MOAEAH;

— (bopMupoBaTh, 0OpadaTEIBAThL U OTOOPa’KaTh 3D-CTPYKTYPHI;

— BBIIOAHSATH MHOTOOKOHHBIN IIPOCMOTP CTPYKTYP AQHHBIX, IIPU-
MEHSATb MHOTOUYUCAEHHBIE CPEACTBA UX OPOPMAEHNS, PeAAKTUPOBaHUS
U U3MeHeHNd;

— BBIMIOAHSTH aHAAUTHKO-CHHTETUYECKHE OIlepaIiuil CO CTPYKTY-
paMu U MOAYYaTh IPOMU3BOAHBIE CTPYKTYPH;

— IIPUBS3BIBATH ATPUOYTUBHBIE AQHHBIE K 9A€MEHTaM CAOEB, IIPEA-
CTaBASITh UX B IPOCTPAHCTBE 1 aHAaAM3UPOBATE;

— (bopMUPOBAThH U BEIIOAHATE BEIOOPKM U 3aIIPOCHI OT CAOEB K BA,
1 oOpaTHoO;

— BBITIOAHSTE TeOMeTPHUUeCKUe TTIOCTPOEHUS U TPOCTPAHCTBEHHOE
IIPOEKTUPOBaHUE;

— IIOATOTABAUBATH K IIedaTH, llevaTaTh U SKCIIOPTUPOBATh B M3Aa-
TEABCKYIO CUCTEMY;

— Te€HEepUpPOBATh AOKYMEHTHI M BHEAPSTH UX B OTYETHI APDYTUX IIPO-
rpamu;

— B3aMMOAEUCTBOBATh U 00beAUHATECA C ApyruMu 'MIC u Apyrumn
BUAAMY MHPOPMAITUOHHBIX CUCTEM;

— paboTaTh C OOABIIUM KOAMYECTBOM OOMEHHBIX (DOpPMAaTOB;

— paboTaTh C yAaAeHHBIMU BA,;

101
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— NIOAYYaTh U 0OpabaThIBaTh PACTPOBEIE U BEKTOPHBIE TeOAQHHBIE
U3 KapTorpapuueCcKnuX NHTEPHET-CEPBEPOB.

Haanuume B cocTaBe makera sa3blka MapBasic, IpepAHa3Ha4eHHOI'O
AASI IPOTPAaMMUPOBAHUS 3aAaU ITOAB30BATEAS, TTO3BOASIET PACIIUPITh
(PYHKITMOHAABHBIE U IPUKAAAHBIE BO3MOKHOCTH CUCTEMBI AU HacTpa-
UBAaTh ee A\G pellleHUsI KOHKPeTHOM 3aAauH, a TaKyKe 00eCclIeunuBaTh CU-
CTeMYy CIIeIIMaABHBIM MeHI0. K IpuMepy, IporpaMMBbl 3KCIAUKAIIUA U ITO-
CTpOeHMd, HannucaHHble Ha MapBasic, 103BOASIOT UCIIOAB30BaTh MaplInfo
ML 3€MAEYCTPOUTEABHOTO IIPOEKTUPOBAHUS.

[ToAab30BaTEABCKUM UHTEP@ENC CUCTEMBI OCHAIIleH CTAHAAPTHBIMU
cpeapcTBamMu Windows, BKAIOYAOIIMMY FA@BHOE MEHIO, UTHCTPYMEHTAAb-
HBIe TTAaHEeANW C KHOTIKaM#, AMAAOTH, AMHENKY, OKHA U AD.

Kaxk y>ke 661n0 cKazaHo, Maplnfo Mo>keT paboTaTk coO MHOTUMHU OP-
MaTaMU U TeM CaMbIM 0OMeHUBATHCS AAHHBIMU C APYTUMHU ITakeTaMu. B nx
yncae hopMaThl aTpUOYTUBHBIX AaHHEIX: MID, dBase, FoxBASE, Excel,
Access, ASCII; ¢popmatel pacTpoBbix AaHHbIX: GIF, JPEG, TIFF, PCX,
BMP, TGA, BIL; dpopmaTsl BeKTOpHBIX AaHHBEIX: MIF/MID, DXF, DWG,
EOO, SHP, DGN.

TpeboBaHM4 K aniiapaTHOU Oa3e, B YaCTHOCTH K KOMITBIOTEPY, OIle-
PanuoOHHOU CUCTEME M MOHUTOPY, 3@aBUCAT OT BePCUM ITaKeTa. B mpuH-
nune, MaplInfo mo>xeT paboTaTh Ha AT0OOOM IEPCOHAABHOM KOMITBIOTEPE
C ollepaTUBHOU NaMATbio 6boaee 16 M6, AUCKOBBIM IIPOCTPAHCTBOM AAS
cucTeMbl NopgAKa 12 M6 1 Aas pAaHHBIX 450 MO, yIIpaBAsieMbIM ollepa-
nuoHHOM cucteMol cepun Windows XP. ITakeT Mo>keT paboTaTh TakKe
" B KOHQUI'ypauuU AOKAABHOM CETH.

OCHOBHBIMU 0COOEHHOCMAMU CUCTEMBI IBASIIOTCS [7]:

1. Konnenmus 0a3sl AaHHBIX. B MaplInfo ona pearnzoBana B BUAe CO-
OTBETCTBYIOIIUX CAOSIM TaOAUIL], OOBEAUHSIIONIUX B ceOe aTpUuOyTHBHBIE
U IO3UIJUOHHBIE AQHHBIE 00 3A€MEeHTaX CAOeB, U OTHOCUTCS K TUITY UHTET-
PAABHBIX IIPOCTPAHCTBEHHO-aTPUOYTUBHBIX UAU F€OPEAAUOHHBIX BA,

2. BrrTekarortas n3 crieniprky opranu3sarnym b A Bropas 0co6eHHOCTh —
COTAQCOBaAHHOE yIIpaBA€HUe CTPYKTYPaMU: 3alpOChl U BEIOOPKU U3 CAOS
K aTpuOyTUKe U HA0OOPOT, AFOObIe M3MEHEHNS B CAOSIX @BTOMATUYeCKU BbI-
3BIBAIOT U3MEHEHMS B COOTBETCTBYIOIINX TAOAUIIAX aTPUOYTUBHBIX AQHHBIX.

3. Haanmune MaTeMaTU4eCKOrO MOAYASL, IIO3BOASIOINETO TpaHncdop-
MHMPOBATh CAOM M3 TPOEKITUYM NCXOAHOM KapThl B IPOEKITUIO CO3AaBaeMOM
KapThl, a TAK)Ke CTPOUTH Ha KapTaxX KapTorpauieckue CeTKH.

4, Haanune TeMaTUUYeCKUX IIIa0AOHOB AAST aBTOMATUYECKOTO ITOCTPO-
eHUS KapTorpapUueCcKuX IIKaA, CO3AaHUS TeMAaTHIECKUX CAOEB U AETEHA,

IToap30BaTeABCKUM HHTEPdENC CUCTEMBL HaunHaeTcd ¢ «I'AaBHOTrO
MEHIO», KOTOPOE BKAIOUAET B Ce05I CIIMCOK KOMaHA AAS AOCTYTIa K TA@BHBIM
dyukumam cucrembl: Datin, [1paBka, [Tporpammer, O6BEKTHI, 3anpoc,
Tabauna, Hactpotiku, Okuo, Kaprta, CripaBku [7].

Memio « HacTpoHKu» OTKPBIBAET AOCTYII K IISITU UHCTPYMEHTAABHBIM
naneasdMm: Komauanl, Oniepaiiuu, [Ternaa, CYBA u [TporpaMMBI.
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ITaneas «KomaHABI» (puc. 61) mpepHa3HaueHa AAS OBICTPOTO 3aIly-
CKa omepalui ¢ pairaMu 1 OKHaMU U COCTOUT M3 KHOIIOK:

Hoeaa Tabnuua

OTKpbiTh pabouwnii Habop
CoxpaHuTb Tabnuuy
3aKpbiTh BCe

3KCNOPT OKHa

MNeuatb & PDF

Bbipesath

BcrasuTh

HOBbIIA cnucok

Hoeblit rpaduk

PalioHUpOoBaHue

= | @
Puc. 61

OTKpbITD

CoxpaHuTb paboumii Habop

Nevats

Konupogatb
OTmeHa

HoeaA KapTa
Hosblit oTueT

CnpaBka

OTa nmaHeAb OTKPBIBA€T AMAANOTU AAA BBIIIOAHEHUA TAaKKUX BAKHBIX

AT QYHKITMOHUPOBAHMS CUCTEMBI OTIEPATINH, KaK BBOA AQHHBIX, OTKPHI-
THe TaOAUIIBI pabodyero Habopa, 3aKpbITUE U COXpaHeHue TaOAUI], CO-
XpaHeHHre pabo4ero Habopa, BELIOOP EAUHUIIBI U3MEPEHU (KOOPAWUHAT,
paccTosTHUS, IAOIIIaAel), TPOeKIIUuY, IOATOTOBKA M TeYaTh AOKyMEHTOB

1 HEKOTOPBIX APDYTUX.

ITaneas «Onepanum» (puc. 62) MeeT KHONIKU AAT PAOOTHL C dAe-
MeHTaMH (0O'bEKTaMM), CAOSIMU, AeTEHAOU 1 U300pa’kKeHUSIMU:

=

BuiGop

Buibop s kpyre
BuiGop 8 o6nactn
O6patuTb BbIGOPKY
YBENHYHTENLHER NYNa
MokasaTs no-apyromy
Wrdopmaumus
Mognucs

YnpaBnesue cnoamn

JNerenpa

M3meHaemblit paiot
MoKa3aTb/CKPbIT BPE3KY

MacwratHan nuHeiika

AL

Buibop 8 pamke

Beifiop B nonuroHe

OTMEHHTS BoliBop
BCEX MHCTPYMEHTOB

Beifiop B rpaduye
YMeHsWawWaa nyna
Casur

leonuHk

[Ay6nb oKkHE
Nukeiixa
Cratuctueka
[o6aBuTs K panoHy

Bpe3xa

Moxa3aTb Ccnucok TaBany
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[Manean «Onepanum» nMeeT B CBOEM COCTaBe OKHO «PepaKTupoBa-
HUEe» U AUAAOT «YIpaBAaeHUe crosamm». OKHO «PepakKTupoBaHUe» 10-
3BOASIET aKTUBU3UPOBATh KOCMETUYECKUU CAOU, PACIIONOKEHHBIU Hap,
PacTpPOBBEIM HM300pa’keHueM MCXOAHOTO MaTepHand, AAS BBIITOAHEHUS
BEKTOPHU3allMU UCXOAHBIX PACTPOBBIX AQHHBIX B BEKTOPHBIE U ITIOCAEAO-
BaTeAbHOTr0 OpMUPOBaHUS CAOeB. C IOMOIIBIO AaAOTa «YIIpaBA€HHe
CAOSIMH» MOZKHO U3MEHATH IOPIAOK CAEAOBAHUSA CAOEB, AOOABALTE U YAQ-
AATh UX, UBMEHSTh PEeXUMBI UX OTOOpa>keHMs (IIOAHOCTBIO CAOM, BCe
CAOH) U BHA OPOPMAEHUS (CTUAU OOO3HAUEHUH, IIBeTa), BEIIOAHITD UX
MacurrabupoBanue. KpoMe Toro, AaHHas IaHEAb OTKPBIBAET AOCTYTI K OKHY
«MadopManuga», B KOTOPOM IO YKa3aHUIO SIA€MeHTa UAM MeCTa Ha CAoe
IIOKA3bIBAIOTCA aTPUOYTUBHBIE AQHHBIE, OTHOCAIIUECS K YKa3aHHOMY
3AEMEeHTY UAU MeCTy, KOTOPbIe MOJKHO PeAAKTUPOBAThH U U3MEHSTh.

MNHcTpyMeHTaAbHas naHeAb «IleHaa» (puc. 63) COAEPIKUT CAEAY-
IOlIIMie KHOIIKYM, HeOOXOAUMBIE ITPU BBIITOAHEHNUM BEKTOPHU3AalluU pacTpa:

]

Touka ,"j' N | Tueua
Monunmkma || ) \ DOyra
MonuroH & o 3naunc
MpAMOYTeALHAK !] ' ] CHpYrNEeHHBIR NPAMOYTOABHHK
i
Tekcr L | Pamka
dopma .50 4| Dobasutbysen
I AN
Crwnbcumeona | G5 N0 | Crune nnwmm
b AP
Ctunb o6nacTu & A CT1ne TeKCTa

Puc. 63

[Taneab « CYBA» COAEPIKUT KHOIIKY KOMaHA A AOCTYIIA K TaOAUITAM
aTPUOYTUBHBIX AQHHBIX, HAXOAAIINXCSA B OTAQA€HHBIX O0a3axX AQHHBIX.

[MTa"eas «ITporpaMMbl» NpepHa3HaueHA AAS IPOrPAMMUPOBAHUSA
HOBBIX 3aAa4.

Mento «HacTpoiku», KpoMe 00ecIiedeHns AOCTyIIa K paCCMOTPEH-
HBIM ITaHEeASM, TIO3BOASIET IPU BBIITOAHEHUN BeKTOPHU3aluu 1 (hopMaTu-
POBAHUM CAOEB BEIOPATh HEOOXOAUMEIE AAS UX BU3yaAU3allMK Ha KOC-
MeTHYEeCKOM CAOe TpadruecKre CPEeACTBa: CUMBOABIL, PUCYHKH, CTUAU
AMHUWHY, IITPUXOBKY, IIBET, HAAIIUCH, TEKCTEL.

Men1o «OKHO» C IIOMOIIIbIO COOTBETCTBYIOIINX KOMaHA II03BOASIET
O0TOOpa’kaThk TAOAUIILI, COAePIKallllie CTPYKTYPY Ka’KAOTO CAOS, B TPeX
BHAAX (B KAPTOIOAOOHOM, Ha3bIBAEMOM «OKHO KapThi», B TAOAMYHOM ITOA
Ha3BaHUEeM «OKHO Cnucka» U B rpadrUuecKoM, Ha3bIBaeMOM «OKHO ['pa-
(pUKU»), TeM CaMbIM IIPOCMATPUBATHL U PEAAKTHUPOBAThL CAOU. [Tpuuem
OKHO «KapTa» II03BOASIET OAHOBPEMEHHO BBIBOAUTH Ha 9KPAaH HECKOAB-
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KO caoeB. «OkHO CrnucKa» COOTBETCTBYIOIIErO CAOS, 3aIUCHU aTpUOy-
TUBHBIX AQHHBIX KOTOPOTO xpaHgaTcda B BA B popMaTax sAeKTpOHHOM
TaOAUIIBI UAU peAadinoHHOM CYBA, T03BOASET IPOCMATPUBATE, PEAAKTHUPO-
BaTh M U3MEHATb AQHHBIE, a TaK)Ke 00padaThIBaTh UX OOBIYHBIMU AAS
aTpuOyTuBHBIX BA criocobamu. «OkHa KapTel 1 CriricKa» B3auMOCBsI3a-
HBI (3A€MEHTY CAOS COOTBETCTBYET CTPOKA, OTHOCAIIASACI K 9TOMY CAOIO
QTpUOYTUBHOM TaOAMIIBI), YTO IIO3BOASIET U3MEHATh COAEPIKAHUE OAHO-
IO OKHQ, aBTOMATHUYeCKHU M3MeHsIsI COAePIKaHUe APYTOoro, 1 AAs 4eTo 00a
OKHAa MOTYT OBITh BEIBEAEHBI Ha 3KPaH OAHOBpeMeHHO. « OkHo Crnucka»
HCIIOAB3YeTCs TaKKe IIPU BBOAE aTPUOYTUBHEBIX AQHHBIX B CUCTEMY IIPU
(OpPMUPOBAHNY ATPUOYTUBHOU COCTABASIONIEN TAOAUIIEL. CaM BBOA BEI-
TIOAHSETCS B MeHI0 «TabAunIa» ¢ IIOMOIIIBIO OTlepalliy BEIOOpa UMEeHH!
TaOAMITLL, U3MEHEeHUs ee CTPYKTYPHI (A0OaBAEHNS U/ UAU YAAASHUS [TOA€TT),
YKa3aHUs IapaMeTpOB MOAeH (UM, TUII AQHHBIX) PA3AUYHBIMU CIIOCO-
OamMu (MMOOPT U3 BHeIIHUX B/, aBTOMaTU4eCKUN U py4HOH).

Memnio «Kapra» umeeT amanror «Pe>XuMsbI», ¢ IOMOIIBIO KOTOPOT'O
OTKPBIBAETCSI CAOM, Ha3HaUEHHBIM A pa3MellleHNs Ha HeM APyToro Ha-
3HAUYEHHOTO CAOSI U MOAYYEHUSI OAHOTO OOBEAUMHEHHOTO CAOS. Auaror
«Pe>xmMbI» OKHa «KapThI» 3TOro MeHIO 10 KoMaHAe «IIpoek1usa» mo3Bo-
AdeT BBIOPAaTh HY KHYIO IPOEKIINIO U BEITOAHUTH TPAHC(HOPMUPOBAHUE
CAO€EB UAM KapThl B 9Ty IpoeKIuio. Kpome Toro, n3 MmeHio «Kaprta» oT-
KpbIBaeTcs Auaror « Co3paHme» TeMaTHIeCKON KapThl, C TOMOIIIHI0 KOTOPO-
TO OTHOCSAIIIMECH K CAOI0 aTPUOYTUBHBIE AQHHBIE OTOOPa’KatoTCA Ha 3TOM
CAOe c 00pa3oBaHMEM TaK Ha3bIBAEMOTO TeMaTU4eCcKoro caost. Obpaso-
BAHHBINM CAOM, COAEP KAl paclpepAeAeHHBIe 10 SAeMeHTaM NepBUuY-
HOT'O CAOSI 3HAUEHUSI XapaKTEePUCTUKU (XapaKTEePUCTHUK), MOXKeT OBLITh
HUCIIOAB30BaH AMOO AAS MPOCTPAHCTBEHHOTO aHaAM3a aTPUOYTUBHBIX
MAHHBIX, AUOO AAS COCTABAEHHUS TEMATUYECKOTO COAEPIKAHUS KapTHL.
B pAnanore uMeeTcsl BO3MOSKHOCTD BEIOPATh YKA3aHHBIM B IIPOEKTE BUA
U300pa’keHnusI TEMATUYEeCKOrO COAEPIKaHU U COOTBETCTBYIOIINY 11a0-
AOH, a TaK>Xe BBI3BAThb CAEAYIOIIUN AMAAOT IIOIIArOBOTO COCTABAEHUS
TEMAaTHUUEeCKOT'O COAEPIKAHUS U CO3AQHUS ACTeHABL.

Mesnto «TabauIa» NCIIOAB3YeTCSI A YIIPABACHUS aTPUOYTUBHBIMU
TabaunaMu bBA: A0OOaBAEHUSA U YAAACHUSA IOAEH, IPUCBOEHUSA UMEHU ITOAS
U Ha3HaUeHMs TUIa AQHHBIX, @ TakKe A\ BBIIIOAHEHUS Ollepalluu reo-
KOAUPOBAHUS aTPUOYTUBHBIX AQHHBIX B AUAAOTe QHAAOTMYHOTO Ha3BaHUS!
BBIOMpAaeTCcs TAOAUIA ¥ IIPOTPaMMa CBSA3BIBAET aAPeCHBIE AQHHBIE 3alI1-
Cel C KOOPAMHATAMU COOTBETCTBYIOIIUX 3TUM 3alIUCSAM 3A€MEHTOB U BHO-
CHUT IOAYYEHHBIE KOOPAWHATEL B CIIeI[HaAbHOE ITOAE TaOAUIIEL.

MeHio «O0BEKTBI» UCIIOAB3YETCS AT PEAAKTUPOBAHUS DAEMEHTOB
00BbeAUHSAEMBIX CAOEB, B YUaCTHOCTU BBIITOAHEHUS C HUMU PA3AUYHEBIX OIle-
panuii u3MeHeHNd: KOMOMHUPOBAHUS, pa3pe3aHus, yAareHNd (DparMeHTOoB,
AOOABAEHUS Y3A0B U HEKOTOPHBIE ApyTHe. 3allyCK IPOollecca peAaKTUPOBa-
HMSI 9AeMEHTOB COCTOUT M3 TPEX I11aroB: 3aAaHNe U3MEeHsIeMOT0 IAEMEHTa;
BBIOOP COCTaBASIEMOI'O AeMeHTa UAU IIIaOAOHQ; BEIITOAHEHME OllePalluu.
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Omnepa1ysg KOMOMHUPOBAHUS 3aKAIOUAeTCs B OObeAUHEHUN ABYX OAHO-
TUITHBIX TI0 Pa3MEePHOCTH SAEMEHTOB U IIOAYYeHUHT HOBOT'O DAEMEHTa; Pas3-
pes3aHusa — B pa30MBKe dAeMeHTa Ha OOAee MeAKUe; YAAAEHUS — B BhIpe-
3aHUU (pparMeHTa 13 SAeMeHTa ¥ CoOXpaHeH!s AnOo parMeHTa, AubO TOro,
YTO OCTAAOCH OT YAQAEHHOTO (pparMeHTa; AOOaBAEHMS Y3A0B — B CO3AQHUU
Y3A0B B TOUKAX ITepecedeHus TPaHUI] M13MEHSIEMOTO SIAeMEeHTa C COEANHSI-
€MBIM UAU COTIOCTaBASIEMBIM SIAEMEHTOM UAU MIaOAOHOM.

CucreMa UMeeT CAEAYIOIINe BO3MOKHOCIMU gAsl COCMABAeHUA YUug-
POBBIX Kapm.

BBOA AQHHBIX B CHCTEMY

B03MO>KHBI CAeAYIOIIIE CTIOCOOBI BBOAA AQHHBIX B CUCTEMY:

1) MopmdUKanusa paHee BBEA€HHBIX AQHHBIX M COXpaHgeMbIX B Pa-
6oueM HAOOPE CTPYKTYP;

2) UMIIOPT AQHHBIX U3 (haliA0OB OOMeHHBIX (hopMaToB, Hanpumep MIF/
MID;

3) oTKpBITHE atira C paCTPOBBIM U300pa>keHueM NCTOUHUKA;

4) BBOA aTpUOYTUBHBIX AQHHBIX B B/ cCTeMEL;

5) NCIIOAB30OBaHME AQHHBIX YAAACHHOU BA,

BexTopHaauua pactpa W (OpMHPOBAHHE CAOEB

JaHHas TeXHOAOTHUS BEITIOAHSETCS B OKHe « KapThl» Ha KOCMETHIeCKOM
CAO€, PACIIONOKEHHOM HEeIOCPEACTBEHHO Ha PaCTPOBOM U300pa’kKeHUN
HCXOAHOTO MaTepuanad, KOTOPHIU IPEeABAPUTEABHO 3aTPY3UAN B TAOAUITY
u3 ¢atrina BMP. I'Tocae OTKPBITHS PacTpoBOro harina CTPYKTypa peru-
CTPUPYETCSA C MOMOIIBIO BBOAA TeorpaUueCcKUux KOOPAUHAT OIIOPHBIX
TOUEK ¥ CTAHOBUTCS PaBHOIIPABHBEIM KOMIIOHEHTOM (hatirna TaOAUITHL.

BekTopu3saius 3aperuCTpUpOBaHHOTO PacTpa BBHIITOAHSIETCS C IIO-
MOIIBIO UHCTPYMeHTOB aHeAn «[leHar». KHonka «[ToAUTOH» UCIIOAB-
3yeTcs A BEKTOPU3AIUU CeTell CBI3aHHBIX KOHTYPOB B BUAE IIOAUTO-
HAABHBIX ITOKPBITUM ¥ (DOPMUPOBAHUS CAOS « TeppUTOPUANBHEIE EAUHUTTBI»
(3TO MOT'YT OBITH AMUHUCTPATUBHBIE (PaliOHBI), KAAACTPOBBIE (KBApTa-
ABI), XO3UCTBEHHEIE (C/X MPEANPUSITUS) U APYTHUe epAmHuIE). KHOTTKa
«TTOAMAMHMS» UCIIOAB3YETCS A BEKTOPU3aluM AUHENHEBIX CeTel (pey-
HBIX, AOPOKHBIX U ApP.), @ TaKKe CeTel 3aMKHYTHIX HeCBI3aHHBIX KOH-
TYPOB: HaCEA€HHBIX ITYHKTOB, 03€P U IPYAOB, A€CHBIX MACCHUBOB U T. A.
u T. . KHonnka « CUMBOA» IpUMeHSAeTC AT POPMUPOBAHUSI CAOEB, CO-
A€PKAlllMX IAeMEeHTH], pa3Mephl KOTOPHIX He BEIPa>kaloTcs B MacIITade
UCTOYHMKA. Ka)XKABIU c(hOPMUPOBAHHBIA CAOU ITOAYYaeT COOCTBEHHOE
UM ¥ TIOA 3TUM UMeHEeM COXPaHSIeTCs C IIOMOIIbI0 KOMaHABL « COXpaHUTh
KOCMeTHUKY» B MeHI0 «Kapra».
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B nepByt0 ouepeab AOASKHBI OBITH C(DOPMUPOBAHBI CAOH, COAEPIKa-
1IMe 9AeMeHTHI reorpapruyeCcKoi OCHOBEI COCTaBAIeMOU KapThl. [Tocae
Yero CO3AAQI0TCSI CAOM, COAepsKalllie SAeMeHThI, OTHOCSIIIHeCs K TeMa-
TUYECKOMY COAEPIKaHMIO ¥ MMeIol[e CBOU aTPUOYTHI (XapaKTepPUCTUKH).

[Tpu BEITOAHEHMU BEKTOPU3AIUU CAEAYET COOAIOAATH HECKOABKO
Ba’KHBIX ITPABUA.

1. DAeMeHTHI pa3HOU Pa3MEPHOCTH (TOYKA, AUHUS, IOAUTOH) JKeAa-
TeABHO IIOMelllaTh B Pa3Hble CAOHU.

2. DAeMeHTHI pa3HOM TeMaTUKU HY>KHO ITIOMeIlaTh B pa3Hble CAOU.

3. IIpu BeKTOpHU3aIUuM AMHENHBIX ceTell Hy>KHO OOpPBIBATh AMHUIO
B MeCTaX, I'Ae IIepeceKaroTcsa XOTsd OBl TPU AUHUU. TOYHO IIPUBSA3LIBATh
HAYaAO HOBOU AMHHMHU B pesKUMe Snap (BKAIOUAETCS U BEIKAIOYAETCSI KAa-
BHUIIIeN «S») ¥ BEKTOPU30BATh HOBYIO AMHUIO AO CAEAYIOIETO Ilepeceye-
HUA. AWHUIO MOJKHO 3aKaHUYMBATh U HAUWHATE ¥ BHE TOUEK IlepecedyeHuN
AMHUM (HaIIpUMep, €CAM AMHUS OYeHb AAMHHASA U HEOOXOAUMO CAEAATh
IIepephIB).

4.Tlpu BeKTOpU3alluU CEIMEHTOB PEYHOM CeTU (MAM AI0OOT'0 APYTO-
TO CAOSI AQHHBIX, TAe BaKHO HallpaBAeHUe) Hy>KHO BCe UX BECTHU IO Te-
YEeHUIO PeKU AMOO BCe IIPOTUB TeYeHHUs (IIOTOM MOJKHO UX OyAeT BCe
OAHOBPEMEHHO ITIOBEPHYTH).

5. Ecam ABa KOHTypa MMeEIOT OOIIYIO I'PAHUILY, TO IIOAUTOHBI 3TUX
KOHTYPOB AOAJKHBI UMEeTh €AUHYIO I1ellb (COCTOSTh M3 TOUEeK C OAMHAKO-
BBIMU KOOPAWHATaMM) BO n30e>KaHue 0Opa30BaHUsA «ABIP» U Ilepeceyde-
HUU Me>XXAY KOHTYpaMHu.

Tpanc(iopMUpOBAHKE CADER

B Maplnfo, KaK y>ke 0TMe4aroCh, UMeeTCs OMOANOTEKA U3 IIPOrPaMM,
IIpeAHa3HAaUeHHBIX AAS TPAHC(OPMHUPOBAHUS CAOEB U3 KapTorpaduie-
CKOM NPOEKIIMU UCXOAHOMN KapThl B KapTorpaduuecKyio IMPOeKIINI0
Cco3)aBaeMoM KapThl, pa3MellleHHas B parire mapinfow.prj. Kaxxaas npo-
eKknud B haline UMeeT COOCTBEHHBIE Ha3BaHUEe U HOMED, COOTBETCTBYIOITYIO
CHCTEMY KOOPAWHAT, a TaK)Ke AQHHBIE AAS HAaCTPOUKHU UCIIOAB3YeMOU
MIPOEKIINY Ha KOHKPETHYIO TEPPUTOPHUIO. B cOCTaB ONMCHIBAIOIIUX IIPO-
eKITUIO IIapaMeTPOB BXOAAT: UM M HOMep IIpoeKiuy, ['ocypapcTBeHHasA
TOIIOLIEeHTPUYEeCKas CUCTeMa KOOPAMHAT, EAMHUIIBI U3MepeHNs, HyAeBas
AOATOTa, HyA€BasI IINPOTA, CTAaHAAPTHAS ITapasieAb 1, cTaHAapTHas Ia-
pasrenb 2, a3UMyT, MaCIITaOHBIM MHOJKUTEAb, BOCTOYHOE CMeIleHUeE,
ceBepHOe cMellleHUue, OXBaT. KoHMYecKre ITPoeKITUun B arire UMEIOT
CAeAyIOIMe HoMepa: HOpMaAbHasl KOHMYecKasl paBHOBeAUKad — 9, Hop-
MaAbHas KOHMYeCcKast pPaBHOIIPOME Ky TOUHasl — 6, HopMaAbHast KOHIUYe-
cKag paBHOyroabHas — 19, ['ocypapcTBeHHasa TONOLLEHTPUYECKasa CU-
crema koopauHat: [13-90, CK-42-1012, CK-95-1013. Homepa epnHUI],
U3MepeHusT: KUAOMeTpHl — 1; MeTphl — 7. HyAeBbIe AOATOTA U IIUPOTa —
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9TO KOOPAMHATHI (A, ¢) MEpPUAMAHA U TTAPAANEAH, Ha TIEPECEeYEeHUH KOTO-
PBIX HAXOAUTCS HAYaAAO IPAMOYTOABHOU CUCTEMBI KOOPAMHAT (x = O,
y = 0); AAI KOHUUECKUX IIPOEKIUN HYA€BOU AOATOTOU ABASIETCSI CPEAHSA
AOATOTa CETKU UAU PETMOHQ, @ HyAeBOU MIUPOTON — IOJKHAs apasreAb
CceTKU UAu pervoHa. CTaHAapTHasS TapaAreAb B KOHUYECKUX ITPOEKITU-
sIX — 3TO TA@BHAs ITapaAAeAb UAU CPEAHSIS TTapaAAEeAb CETKY UAU PETUO-
HQa; ABE CTAHAAPTHBIE ITAPAAEAU IPUMEHSIOTCA B CAy4YasX UCIIOAB30Ba-
HUS IPOEKIIUY C ABYMSI TAQBHBIMU ITapaAreAsIMU. A3UMYT — IIapaMeTp,
HCIIOAB3YeMBbIN B KOCBHIX TPOeKIUAX. MacIITaOHBIN MHOKUTEAD IIpHMe-
HSIETCS B TOTIEPEYHBIX TUAMHAPUYECKUX ITPOEKITUSIX, B YaCTHOCTH B IIPO-
exruu PTTL uan UTM, u onipeapeasieTcst pa3HOCTBIO TA@BHOTO MacIITada
U pepyKImel macmrada. BocTtouHoe u ceBepHOe cMellleHre — IIOAOJKe-
HHe CeTKU UAU PeTrHOoHa OTHOCUTEABHO NIPSIMOYTOABHOM CUCTEMBI KOOP-
AMHAT. Arana3oH — IlapaMeTp, IpUMeHIeMbIl B a3UMyTaAbHBIX IIPOEK-
LIUSIX U ONIPEAEASTIONIUN IPOTI’KEHHOCTh PErMOHa B I'PaAycax.

PepakTHpOBaHME CAOEB

Lleab pepaKTHPOBAHUSA — IIPOCMOTP BCEX SIAEMEHTOB Ka’KAOTO CAOS,
BBIAGAEHNE U MCIIPaBAE€HUE OITHOOK BBOAA ITOBOPOTHLIX TOUEK U Y3AO0B,
HaACTPOEK 3AeMEeHTOB, a Tak’Ke B3aUMHOe COTAACOBaHNe IAeMEeHTOB Pa3-
AWYHBIX CAOEB.

AaHHas TeXHOAOTI'MS BBIIIOAHSAETCS IIyTeM aKTUBU3AIUU CAOS C II0-
MOIIIbIO THCTPYMEHTOB NaHeAr « Onepanun». VIHCTpyMeHTEL HO3BOASIOT
BBIAGASITE S9AEMEHTEI CAOSI, lIepeMellaTh ero, U3MeHITh pa3Mep U CTUAb
o6o3Hauenus. HaxkatueM kHOnKM « DopMa» MOKHO YBUAETH BCE Y3ABI
IIOAUTOHAABHOTO CAOSI ¥ U3MEHSTh (DOPMY IIOAUTOHOB IIepeMellleHueM,
AOOaBAEHUEM U YAAAEHUEM Y3A0B.

Kpowme toro, B MeH10 « OOBEKTEI» UMEIOTCSI KOMaHAA « CTAQAUTE YTABI»
u MeH1o «CoBMellleHUe U reHepaAnu3alysay, C IOMOIIbI0 KOTOPBIX MOXK-
HO Ha CAO€ aBTOMaTHUUeCKU IPeoOpa30BaTh AOMaHble AMHUU B IINGBHEIE,
COBMeIIIaTh OAM3KO PACIIOAOKEHHBIE Y3ABI COCEAHUX IIOAUTOHOB, YAAAITH
U30BITOYHBIE Y3ABI, YAAAITH MAAOPa3MepPHBIE ITIOAUTOHHI.

B MaplInfo umerorcs cienuarbHBIE CPEACTBA AAS BEIIIOAHEHUS U KOP-
PEKIMU TOIIOAOTHUYECKUX CBOUCTB ITOAUTOHOB. OHU BBITOAHSIOTCS C IIO-
MOIITBIO MeHIO «[ IpoBepKa TOAUTOHOB» U « TOTIOAOTHYECKAast KOPPEKITUST»
U IO3BOASIOT BBIACASTH UMEIOIINECd Ha CAOe caMollepecedeHus [enen
IIOAUTOHOB, IEPEKPLITUM IIOAUTOHOB, ITYCTOTHI MEJKAY IIOAUTOHAMU U aB-
TOMATUUYECKU UX UCIIPABASATE.

Ob6ujutli nNopsAgoK pegakmupoBaHUS CAOEB CAegyrowWul:

— IepeMeCcTUThb PeAAKTUPYEMBIN CAOM ITOBePX APYTUX croeB [TBA;

— CAEAQTb PEAAKTUPYEMBIU CAOU U3MEHSAEMbIM,;

— npocMompemb BHUMATEABHO CAOM U onpegeAums SAeMeHThl, KO-
TOpble HEIIPaBUABHO OTOOpPa)katoT (popMy U MOAOKEeHUEe COOTBETCTBY-
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IOlIIero eMy o0beKTa UAM NIePeKPHIBAIOT APYTHe 3AeMeHThl CBOETO UAU
APYTOTO CAOS;

— BblOpamp TpeOyIOlIMe UCIIPABACHUS SAEMEHT (IPYIIIY SA€MEHTOB)
HUAM ero COCTABAAIOIIUE: Y3eA UAM YTOA I'PAHUIBL, YYaCTOK I'PDAHUIIEL,
1IeHTPOUA, rpadudecKull aTpUOyT, IOAINCE.

— BBINOAHUMb UCTIPABAEHUSI (DOPMEI U ITIOAOKEHUS SAeMeHTa U eT0
COCTaBASIOIINX, IEPEKPBITUUA SAEMEHTOB U IyCTOT MEKAY HUMHU ITOCPEA-
CTBOM OIlePAllUH C Y3AAMH, CTAKUBAHUSA YIAOB, IIepeMelleHIs SAeMEHTOB
U UX COCTABAAIOIINX, KOPPEKTUPOBKYU TOIIOAOTUU U HEKOTOPBIX APYTUX;

— CcoxpaHumb BHECEHHBIE B CAOU UCIIPABAEHUS.

[TpocMOTp CAOSI MOKHO BBEITTIOAHSTE B OKHE « KapTh» 13 MeHIo « Datiny,
nocae HakaTusg « OTKPBITh TaOAMIY» U3 MeHIO « OKHO». [Tpu ipocMmoTpe
CAOsI ero n300paskeHure B OKHe MO>KHO MacCIITaOUpPOBaTh U IlepeMelliaTh.
AAd MacIITabUPOBaHUSA UCIIOAB3YEeTCS KOAECUKO MBIIIN UAU KAABUATYPA,
a A O0OAee TTAABHOTO M TOYHOTO MacCIITaOMPOBAHUSA — KAABUIIIHU « + »
u « — ». [lepeMeleHne CAOS BBIIIOAHSAETCSA CPEACTBAMHU IPOKPYTKHU UAU
KAQBUII-CTPEAOK (BBEPX, BHU3, BA€BO, BIIPABO).

MopMUOBAHKE TEOTPAIMYECKOIi DCHOBLI

BekTopu3sanus pacTpa 4 popMUpPOBaHUE CAOEB BBIITOAHSIOTCS C UC-
IIOAB30BaHUEM I'paUUeCKUX CPEACTB, KOTOPBble MOTYT He COBIIAAATh
C YCAOBHBIMM 0003Ha4eHUSIMHU TreorpadudeCcKol OCHOBEL, IPEAYCMOTPEH-
HBIMM B KpaTKou nnporpamme u 'MC-nipoekTe co3paBaeMOU KapThl, UAU
KOTOPBIX, MOJKEeT OBITh, IIPOCTO He XBAaTaeT AAd opopmaeHusa. Kpome
TOTO, TpapuYeCcKre CPeACTBA NIPU BEKTOPU3AIUU MCIOAB3YIOTCS, KaK
IIPaBUAO, A BU3YAAU3AIIUHY 3alICel SAeMEHTOB, a He AAS KapTorpadu-
YecKoro npepcTaBaeHud. [ToaToMy prd popMUpPOBaHUSA reorpaduyeCcKon
OCHOBBI HEOOXOAUMO CHaYaAa IIPAaBUABHO U IIOAHOCTEIO ODOPMUTH CAOH,
3aTeM BBIIIOAHUTDH PeAAKTUPOBAHUE CAOEBBIX N300pa’keHNH, HallpaBA€H-
HOe Ha MX B3aUMHYI0 YBI3KY, IIOCAE YeTO COTAACOBAHHBIE CAOEBBIE U30-
Opa’keHus OOBEAUHUTD B eAMHOE N300paskeHure. PepaKTpoBaHue, Bbl-
IIOAHSEMO€E Ha COBMEIIEHHBIX CAOEBBIX M300PAKEHUAX, ACAQETCI AN
YCTpaHeHUsI: «KHECTHIKOBKU» CME>KHBIX U CBSI3aHHBIX 9A€MEHTOB U3 pas-
HBIX CAOEB (HaIIlpuMep, AOPOT ¥ HAaCeA€HHBIX ITYHKTOB MAM MOCTOB U AO-
pOr), IEPEKPHITUIN UAM «HATIOA3AHUM» COCEAHUX IAEMEHTOB M3 Pa3HbIX
CAO€eB (rpaduuecKux 0O03HAUEHUN MEKAY COOOM U C HAATIUCSIMH, HaA-
IHCeN MEeXAY COOO0M), AyOAMPOBAHUS TeX YY4aCTKOB I'PAHUIL, B KOTOPBIX
POAB 3THX YYaCTKOB BBIIIOAHSET AWHENHBIN 3AeMeHT (HallpuMep, 6epe-
roBasl AMHMS PEKU UAU O03epa) UAU €O 4aCThb U3 APYTOI'O CAOS.

PepakTpoOBaHUe BBHIIOAHIETCS C 0053aTEABHBIM UCIIOAB30BAHUEM
CAO€B, IPeAHAa3HAUYEHHBIX AT (DOPMUPOBAHUS TEMATUYECKOTO COAEP-
>KaHUSs KapThl. PAOOTHEI A@HHOTO 3Talla BEIIIOAHSIIOTCS C IIOMOIITBIO MEHIO
«HacTtpoiika», MmeHto «KapTa» u MeH10 « OOBEKTHI».
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Go3panne TeMaTHYECKOTD CAOA M ABTEHADI

CyIIIHOCTb AQHHOTO 3Talna paboT 3aKAI0YaeTCs B IOCAEAOBATEALHOM
BBIIIOAHEHUU CAEAYIOIINX II1aroB:

— BBEIOOP IIpepycMoTpeHHEIX B [MIC-IIpoeKTe TeMaTH4eCKUX I1epe-
MEHHBIX AT CO3AQHHUS TEMATHYECKOTO CAOS; 3arpy3kKa TeMaTH4eCKUX
AAHHBIX B ABA;

— BBIOOP AASL UX KapTOrpaduuecKoro IPpeACTaBACHNS TeMaTHUeCKUX
11aOAOHOB;

— HaCTpoOMKa U aBTOMATHYeCKOe CO3AaHUe TeMaTUYeCKOI'O CAOdI
CO3)AaBaeMOU KapTHI.

OTall BEIITOAHSAETCS B Auarore « Co3paHue TeMaTU4eCKOM KapThl» U3
MeHIO «KapTta».

CdopMupoBaHHBIE B IPOIlecce CO3AaHUS TeMaTHIeCKOTO CAOS Kap-
TorpahruyecKye IIKAAbl Ha CAEAYIOIIeN CTapAuM paboT OPOPMASIOTCS
B BUAE A€TE€HABI ITyTEM HaCTPOEK TEKCTOBBIX U rpahUueCKUX IAEMEHTOB
IIIKaA, @ TaK>Ke IOCTPOEeHUsI PaMKH.

B MapInfo pag oToOpa>keHuss TeMaTUIeCKOI'O CAOSI KapTHl UMeeTCsI
CeMb CTaHAQPTHHIX IITaOAOHOB (KOTOPBIE B CUCTEMe Ha3bIBAIOTCSI muna-
MU meMamuyecKux Kapm): AMalla3oHbl, CTOAOYATHIE ¥ KPYTOBBIE AMarpaM-
MBI, pa3MepHbIe CUMBOABI, INOTHOCTh TOYEK, OTAEABHBIE 3HAUEHUSs, I10-
BEPXHOCTD [7].

Auana3onbl TPUMEHSIOTCA AT N300pakeHnsT OObeAMHEHHBIX B UH-
TePBAABL UAY CTYIIEHU YHMCAOBBIX AQHHBIX, OIIUCHIBAIOIINX TOUEYHbIE, AU-
HEWHBIE U IAOIIAAHBIE SAEMEHTHI; CBI3aH OAHOBPEMEHHO C HECKOABKUMU
TPAAULIMOHHBIMU CIIOCOOaMU N300paskKeHUsI — 3HAYKOBBIM, [IPOCTOM Kap-
TOAMArpaMMbl, KaPTOrPaMMBbl, KOAUYeCTBEHHOTO (POHA ¥ 3HAKOB ABUJKEHUS.

Cmoabuamble U KpyroBble guArpaMmbl IpepAHa3HaYeHbI AAST U300pa-
KeHHUSI YUCAOBBIX AQHHBIX MAOIIAAHBIX 3A€MEHTOB M COOTBETCTBYIOT
cnoco0y KapToApuarpaMMEBl, B YaCTHOCTU ABYM €ro Pa3HOBUAHOCTSIM —
COOTBETCTBEHHO KOMIIAEKCHOU U CTPYKTYyPHOM.

Pa3mepHble cuMBOAblI IPUMEHSIOTCS A N300 paskeHUs OIIUCHIBAO-
WX TOYEUHBIE U TIAOIAAHBIE IAEMEHTHI YNCAOBBIX AQHHBIX Pa3ANYIHBI-
MH II0 pa3Mepy CUMBOAAMU; CXOAEH CO 3HAYKOBBIM CIIOCOOOM U CIIOCOOOM
KapTOAMarpaMMbl, UMeIOIIM HelIPePhIBHYIO IIKAAY.

IThomrocmb mouek NPUMeHSeTCsI AAd U300 pa’keHUsI ONTUCHIBAOITNX
NIAOIIAAHBIE SA€MEHTHI AQHHBIX B BUAE COBOKYITHOCTEN PABHO3HAUHBIX
(MMeromMX paBHBIE 3HAUEHMS) TOUEK; COOTBETCTBYET TOUEYHOMY CIIO-
co0y.

OmgeabHble 3HQUeHUA TPUMEHSIOTCS AT U300 paskeHUsI KaueCTBeH-
HBIX XapaKTePHUCTUK, OIIUCEIBAIOIINX TOUeUHbIe, ANHENHbIE U IAOIIIaAHBIE
SAEMEHTHI; CBI3aH OAHOBPEMEHHO CO CIIOCO0aMU KaueCTBEHHOTO (DOHA,
3HAQUYKOB U AMHEUHBIX 3HAKOB.

IToBepxrHocmb IPUMEHSIETCS AAST U300PaKeHNs AQHHBIX, OIIUCHIBA-
oux 3D-CcTpyKTypH! (husnueckue 1 reopusndeckue MoAs).
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Temamuueckue nepeMeHHble — 3TO IIOKA3aTEAN, AQHHBIE KOTOPBIX
XPpaHATCA B TeMaTuueckou Tabautie ABA, KOTophle, lTepep TeM Kak 0ToOpa-
3UTh Ha CAOE-0CHOBE, AOAJKHBI OBITh, B 3aBUCUMOCTH OT TUIIA 1IaOAOHa,
oOpaboTaHkl, rpadruyecKr 0003HaUEHB! U IPEACTABAEHEI B BUAE CTYIIEH-
YaTOU UAM HeNpepbIBHOM KapTorpaduiecKoM IKaAbl. BEIOOp TeMaTu-
YeCKUX IIepeMeHHBIX BBIITOAHSETCS Ha BTOPOM IlIare CO3AaHUS TeMaTH-
YEeCKOI'O CAOS.

Hacmpotika memamuieckoro cAosi 3aKAI04aeTcs B YKa3aHUU 3Hade-
HUU CTylleHed MAU AMAIlla30HOB YHCAOBOMU IITKAABI U BEIOOpPE AAS Hee
CTUASI N300pa>keHus, KOTOPbIE MOTYT BEIIOAHATHCS ABYMSI CIIOCOOAMU —
aBTOMaTUYeCKU U BpyuHY!0. B Maplnfo numerorca cpeacTBa aBTOMATH-
YEeCKOTO CO3AQHUSA IATU BUAOB UMCAOBBIX IITKAA: C PABHBIM KOAMYECTBOM
3anucel (paBHOBEPOATHEBIE); C PABHBIM Pa30poCcoM 3HaUeHUM CTyTIeHel
(paBHOUHTEpPBAAbHBIE); C €CTeCTBEHHBIMU IPYTIIIAaMU (CpepHee 3HaueHUe
B Ka’KAOM AMala3oHe UMeeT MUHUMAaAbHBIE PACXOKAEHUS C ero Kpau-
HUMU 3HaQYEHUSAMU); HA OCHOBE AMCIIEPCUH (CepeArHa CPeAHEN CTyIIeH!
COOTBETCTBYET CpepAHeMY 3HaUeHUIO AQHHBIX); C IpUMeHeHNeM KBaHTO-
BaHUA (AQHHBIE PACIIPEAEASIIOTCS II0 CeTMEeHTaM II0CPEACTBOM IepeMeH-
HOM — akTopa).

MOpPMHPOBAHKE MAKETA KapTbI

Ha paHHOM 3Talle BEIITOAHSIETCA COOPKA BCEX COCTABASIONINX KaPThI
U OKOHYATEeABHOE ee 0(hOPMAEHNE KaK EAUHOIO AOKyMEHTa B COOTBET-
CTBHU C 3CKU30M KOMIIOHOBKU U ADYTYMU YCTAHOBKAMMU. PaboTa BBITIOA-
HseTcs B OKHe «OTueT», B KOTOPOM MOJKHO HCIIOAB30BaTh OKHA «KapTe»
n <(AeI‘eHABI>), pa3MeniaTb HeO6XOAI/IMOe OCHallleHre W U3MEeHATH Ha-
crporiku «Maketa nneuatn». [loaydeHHyIO0 B OKHe «OTUeT» KapTy HEOO-
XOAUMO COXPAaHUTH B (parire popmara BMP.

[ 8.1. OcobennocTw pactposbix THE

Otanung pacTpoBeX [MIC o cpaBHEHHUIO C BEKTOPHBIMU 3aKAIOYa-
IOTCS B OPraHU3alluy CTPYKTYP l€OAAHHBIX, B COCTaBe IIPOrPaMMHOI0
obecrieueHuss M B 60oAee MIMPOKUX (PYHKIMOHAABHBIX ¥ ITPUKAAAHBIX
BO3MO>KHOCTSX.

OCHOBHOM OpraHU3aIMOHHON eAMHUIEeN XpaHeHUs U 06pabOTKU
PacTPOBBIX F€OAAHHEIX SIBASIETCS CTPYKTYPa, Ha3biBaeMas pacTpoM, KO-
TOpasi IPeACTaBAsIeT COOOM CBSI3HYIO COBOKYIIHOCTDL S4eeK B BHAE Ma-
Tpuel. Kakpasa g4eiika COAEPKUT aTpUOyTUBHEBIE UAU CIIEKTPAABHBIE
MAHHEIE U IMeeT OIPeAeAeHHOe TPOCTPAHCTBEHHOE IIOAOKEHUe (HOMep
CTPOKH U CTOADIIA), KOTOPOMY MOJKET OBITh IOCTAaBAEHO B COOTBETCTBHE
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3HaueHue reorpad@udecKux UAU IPSIMOYTOABHBIX KOOPAVHAT IIeHTPpa AU
yTAQ TYEeK.

Ha6op cTporo Mexxay co00M CKOOPAMHUPOBAHHBIX C OAMHAKOBBIM
KOAMYECTBOM slueeK U pa3MepoM MATPUI], Ha OAHY TEPPUTOPUIO MOKHO
Ha3BaTh MHOTOCAOUHbBIM UAYL KOMILAEKCHBIM pacTpoM. B pactposeix TMC
B OCHOBHOM MCIIOAB3YIOTCSI HE EAMHUYHEBIE, @ MHOTOCAOMHBIE PACTPHI.

PacTpel MexaAy cCOO0OM OTAUYAIOTCSA MOAEAIMU OPraHU3alUuH, B 4aCT-
HOCTHU COCTaBOM aTPUOYTUBHBIX AQHHBIX 1 UX OTHOIIEHUSIMHU C S4eiiKa-
MH. B fueliKax pacTpa MOI'YT COAEPIKATHCS CAEAYIOIINEe BUABI AQHHBIX!
KOAUYECTBEHHBIE, IIOPSIAKOBBIE, KAUeCTBEHHBIE, CIIEKTPAABHEIE U CAY-
>KeOHbIe. KoAuuecmBeHHble JAHHblE TIOAPA3AEASIIOTCSA Ha CTylIeHYaThIe,
OKpYTA€HHBIE MAU AUCKDPEeTHBIE U HellpephIBHEIE. [I0pAgKOBble gaHHble
IPEeACTaBASIIOT COOOM paHTOBEIE U OaAAbHBIE OIleHKU 3HaUeHUM! Xa-
pakTepucTuk. KauecmBeHHble gaHHble TIPEACTABASIOT COOOM AMOO
HanMeHOBAHUSI TaKCOHOB (KAACCOB, BUAOB, IIOABHUAOB M T. A.) KAACCH-
(PUKaALMOHHOU CUCTEMEBI (KAaCCUPUKATOPaA), AMOO Ha3BaHM S 3HAUEHU N
He3aBUCHUMBIX XapaKTepucTuk. Ecal B sueliKax pacTpa copepsKaTcs
cnekmpaAbHble UAU IPKOCTHBIE A@HHBIE, OH IIPEACTaBAsIeT COO0M -
poBOe m300pa’keHue, COOTBETCTBEHHO IIBETHOE UAU YePHO-0OeAoe; UM,
B CBOIO O4epeAb, MOT'YT OBITh IOCTAaBAE€HEBI B COOTBETCTBHE COAEPIKATEAD-
HBIe (ATpUOyTUBHEBIE) AQHHBIE. B TueiiKax Tak)Ke MOT'YyT XPAHUTBLCS BEK-
TOPHBIE U CAY’KeOHbBIe AQHHBI€, B YaCTHOCTU UACHTU(MUKATOPHI AAS CBSI-
3bIBaHMs pacTpa ¢ ABA.

Ocob0M MOAEABIO PACTPOB SABASIOTCS CTPYKTYPHBI, OTOOpa karolue
HeIlpepBIBHBIE IOBEPXHOCTHU peabeda, reorpapruiecKux U ADYTUX IIOAEH,
KOTOpBIe MOT'YT OBITh CKaASPHBIMU, COAEP KAIIUMU 3HaUeHUs IT0Ka3a-
TeAsI, U BEKTOPHBIMHU, KOTOPBIe KpOMe 3HaUeHUHN IToKa3aTeAsI COAEPIKaT
3HaYeHUd (PyHKIIMU UX 3aBUCUMOCTH OT IIPOCTPAHCTBEHHOTO ITIOAOSKEHUS,
KaK IIPaBHUAO IIPEACTaBAIEMEBIE ABYMS CAOSIMHU.

YTo KacaeTcs pa3sAUuUM PACcTPOB OTHOUIEHUSAMH aTPUOYTUBHBIX
MAHHBIX C TYeKaMH, TO OHU MOTYT OBITh PeaAN30BaHbI CAEAYIOIIUM 00pa-
30M:

1) ¢ Ka>KAOM TUEUKOM MaTPUIIBI CBA3aHO 3HaUEHUEe OAHOTO aTpuoyTa;

2) C Ka’KAOU SUEMKOM MATPUIIbl CBSA3aHbl 3HAUEHUSI HECKOABKUX
aTpuOyTOB;

3) c gaueriKaMu MaTPUITLI CBSI3aHbl TAOAUTIHEI ABA TOCPEACTBOM UAEH-
TU(PUKATOPOB.

PacTpel oTAMYAlOTCA TaK)Ke TAKUMU XapaKTepPUCTUKAMH, KaK pas-
pewenue, opueHmMayus, mun 3HaYeHul, MeCMONOAOKeHue U opmam
3anucu. Pazpewenue pacmpa — AAWHA CTOPOHBI ydacTKa TePPUTOPHH,
IIOKPBIBAEMOT'0 OAHOY TUeMKOM; UeM AAMHA CTOPOHEI MeHbIIIe, TEM pas-
pelileHue pacTpa Bellle. OpueHmayus pacmpa — YTOA MeXXAY reorpa-
(pUYeCKUM MepUAMAHOM M HallpaBA€HHEM AMHUU CTOAOIIOB MaTPHUIHL.
Tun 3HaueHUU — BUA COAEPIKAIINXCA B TUEMKaX MaTPUIbI AQHHBIX O I'eO-
rpacuueckmux 00BEKTax (IBAEHUIX); 00AACTU CBSA3HBIX SUeeK, UMEeIOITHUX
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OAWHAKOBOe 3HaYeHUe, Ha3bIBAIOTCA 30HaMU. MecmonoAoXeHue s4el-
KM pacTpa OIIpeAeAsieTCs ¢ IOMOIIIBI0 HOMepa CTPOKHU M CTOAOITa MaTpH-
IIBI; IIeHTPaM sS9eeK MOTYT COOTBEeTCTBOBATh reorpaduuecKue AN IIpsi-
MOYTOABHBIE KOOPAWUHATEL. Dopmamel 3anucu ObIBaIOT OUTOBELE, 6ANTO-
Bble, IIeAOYHUCAEHHBIEe U AEWCTBUTEABHBIE. B OMTOBOM (hopMaTe AASL
3aMUCHU 3HAaUEHUS TUeKU OTBeAeH | OUT nmamsaTu; B 0auToBOM popmaTe
OTBEAEHO 8 OUT; B IIEeAOYMCACHHOM — 16 OUT 1 B A€HCTBUTEABHOM —
32 oura.

AHaAUTUKO-CUHTeTHUYeCKass 00paboTKa pacTpoB OCHOBaHAa Ha Me-
TOAAX IIPOCTPAHCTBEHHO-BPEMEHHOU CTaTUCTUKU M KapTorpaduiecKon
AATeOPEI ¥ BHIITOAHSAETCSA KaK Ha eAUHUYHOM, TaK U MHOT'OCAOWHOM PacT-
pax. Onepanyu 00pabOTKU ITIOAPA3AEASIIOTCS HAa AOKAAbHEBIE, DOKAABHEIE,
30HaAbHBIE ¥ TIOBEPXHOCTHEIE, AU 3D-onepaniuu. /AoKaAbHble Ollepauu
BBIITOAHSIOTCS C OTA€ABHBIMU SUeMKaMU U 3aKAIOUAIOTCS B BEIYUCACHUN
X 3HAYEHWH Ha OAHOM AW HECKOABKUX CAOSX pacTpa. DokaabHble oTie-
panyy BEIIOAHSAIOTCS C KaXKAOU TUEUKOU U C OKPY KAIOIIUMHU ee J4el-
KaMU B IIpeAeAax OIIPeAEA€HHOI'0 OKHA U 3aKAIOYAIOTCSI B BEIYUCACHUU
AASI Hee HOBBIX 3HAaUEHUM B 3aBUCUMOCTHU OT CBOMCTB OKPY’KeHUs KaK
Ha OAHOM, TaK ¥ Ha HECKOABKUX CAOSIX. 30HAABHbLE OTIEPAIIUHU BBITTOAHS-
IOTCS C TPYHIIaMU TYeeK, UMeIOIIUX OAMHAKOBEIe 3HaUeHUS, ¥ 3aKAI0Ya-
IOTCS B BHIYUCACHUU AN HUX HOBBIX 3HaUeHUM Ha pacTpe C Pa3ANYHBIM
KOAUYECTBOM CAOeB. MHOroumcAeHHbIe oIlepalliy C ITOBEPXHOCTIMU
(3D-cTpyKTypaMu) BEIIOAHSIOTCSA C PACTPAMHU, OTMCBIBAIOIUMU ITIOBEPX-
HOCTH, 4Yallle BCero MOBEPXHOCTh peAbeda.

HeT BO3MOXHOCTY IPEACTABUTE IIOAHBIHM IIepedyeHb aHAaAUTUKO-CHUH-
TETUYECKUX OIlepalliii C paCTPOBLIMU I'€OAQHHBIMHY, IIO3TOMY IIPUBEAEM
OCHOBHBIE I'PYIIIBL 3TUX ONlepalluii: paHXUPOBaHUe g4eeK; KhnacCudu-
Kalus sdeek; apudMeTHdecKue ACUCTBUS C gYeUKaMH; OlleHKa BUAQ
(YHKIIUN pacIpepeAeHUs 3HaUeHUN 110 S9eliKaM U ero OToOpa’keHue;
IIOCTPOEHUE 30H (Oy(epHBIX U TATOTEHUS); OBEPAEI CAOEB; AHAAU3 U3-
MEeHEeHUU U BPeMEeHHBIX PIAOB CAOEB (AN IIPUHATUS PEIIeHUN); TPaHC-
dopMUpOBaHUE CAOEB (C UCIIOAB30BAHUEM aATeOpandeCcKuX U TPUTOHO-
MeTpUYecKUX QPyHKIINN); MopdoMeTprudeckad oopadorka LIMP (ompe-
AEAeHNe YKAOHOB, SKCIIO3UIIUM CKAOHOB U AD.). IMeHHO pa3zHOoOoOpasue
QHAAUTHUUYECKUX U CUHTETHUYECKUX IIPOIleAyp C sSuedKaMu, 30HaMUu
U MaTpUIlaMU ollpejpeAseT MUPOoKUe (DYHKIIMOHAABHBIE U IPUKAAAHBIE
BO3MOJKHOCTHU pacTpoBbix [MC.

Be3ycAOBHBIMU AOCTOMHCTBAMHU PACTPOBLIX CTPYKTYP T€OAQHHBIX STB-
ASTFOTCSI OTIEPaTUBHOCTD IIOAYUYEHMS 1 ITlepepaul PAaCTPOBBIX AQHHBIX, @ TaK-
>Ke IIPOCTOTa ¥ pa3HOOOpasue CPeACTB MX 00pabOTKHU, OTCIOAQ U ITUPOKUE
BO3MO>KHOCTH pacTpoBbIX ['IC. A OCHOBHBIM UX HEAOCTATKOM SIBASIFOTCS
TpeOOBaHMs 3HAUYUTEABHBIX OOBEMOB IIaMATU U COOTBETCTBEHHO OBICTPO-
AEMCTBYIONIEr0 KOMIIBIOTEPHOIO o0ecneueHUs. B CBA3U ¢ 3TUM IPUMEHS-
FOTCSI P@3AMYHbBIE CIIOCOOBI CoKaTUSI AQHHBIX — OT I'PYIIIIOBOTO, UAY A€KCH-
Korpapuueckoro, A0 CO3AaHUS MUPaMUAAABHBIX UAU OAOYHBIX CTPYKTYP.
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[TpuBeapeM IOTPeOUTEABCKYE XapaKTePUCTUKY HanOOAEee U3BECTHBIX
pactpoBeix 'MC-nakeros: IDRISI, ERDAS Imagine u ILWIS.

IDRISI — BeKTOpHO-pacTpoBasg MHOTO(MYHKIMOHAABHAA OTKPBITAsA
reouH(OpPMaIOHHAas CUCTeMa, ITIpeAHa3HaueHHas AN 0OpabOTKY 1 aHa-
AM3a PacTPOBBIX reOAaHHBIX. Ee makeT HacuuThIBaeT 6oAee 130 mporpamMm-
HBIX MOAYAEN, OOBEAMHEHHEBIX B CAEAYIONIHe (DYHKITMOHAABHBIE OAOKU:
«YIpaBAeHUE IPOEKTOM», « BBOA A@HHBIX», « OTOOpa’keHue», « YIpaBae-
ume ABA», «Yrpasaenue [TBA», «['eoanaru3s», « CTaTUCTUIECKUM aHAA3Y,
«O6paboTKa N300paKeHU», AOTIOAHUTEABHBIE MOAYAH. BAok «['eoaHa-
AM3a», B YaCTHOCTH, IIO3BOASET BBIIIOAHATD: OIIpEeAEACHUE TIAOIIAAH U ITe-
puMeTpa KOHTYPOB; KAACCU(PUKAIUIO 3HAUYEHUN g4YeeK; OBEPAEHHBIN
QHAAU3 CAOEB (CAOJKEHME, BBIYUTAaHNE, YMHOKEHHE U T. A.); TpaHCchopMu-
poBaHUe CAOEB C UCIIOAB30BaHUEM aATeOpandecKuxX U TPUroHoOMeTpude-
CKUU (PYHKIIUM; ITOCTpoeHue Oy(epHBIX 30H U 30H TATOTEHMS; aHaAW3
1 00paboTKy nosepxHocTel LIMP 1 HeKOTOpEIe ApyTHe onepanuu. baok
«CTaTUCTUYECKOTO aHAAN3a» IIPEAHA3HAYEeH AN BBIITIOAHEHU S AMHEWHO-
TO U PErpecCUOHHOTO aHaAW3a MaTPHUI]; BEHIYMCACHUN aBTOKOPPEAIIIUH;
TPEHAOBOTO @HAAN3Q; OIIPEAEAEHHUS COCEACTBA U APYTUX ollepaliuii. BAok
«O0OpaboTKU N300pa’keHUN» TTO3BOASIET BHIACASITE IIBETOBBIE AMATIa30HbI;
BBIIIOAHATE OIlepaliuy (PUABTPAIIUM, KAQCTEPU3AIUU U MHOTHE APYTHE.

ERDAS Imagine — BeKTOPHO-PACcTPOBasg NOAHO(MYHKIIMOHAABHASA
cucTeMa, TpepAHa3HaueHHas AASI 00pabOTKU AQHHBIX A33 U CO3pAaHUS
LIMP, opTodoToTiAaHOB U reorpaduieckux KapT. iMeeT B cBoeM cocTa-
Be CIeIMaAbHBIM TpadUuecKUM PeAaKTOP, HACUUTHIBAIONIUN OoAee
200 ontepariuii mo 06paboOTKe PaCTPOB, U PEAAKTOP AAS CO3AAHUS KapTO-
rpaduyeckon npopAyKuuu. OCHOBHBIE (DYHKIIMUA CUCTEMBL: YAYUYIIEHUE
n300pa’keHul; BhIAeA€HHe 30H IIPOCTPAHCTBEHHOTO MOAEAWPOBAHUS;
QHaAN3 COCEACTBA U MPOCTPAHCTBEHHOM OAM30CTH; BHIOODP U CAUSHUE
IIOAMHO>KECTB MaTPHI]; paboTa C BEKTOPHO-TOIIOAOTUYECKUMU CTPYKTY-
pamu; 06paboTKa AGHHBIX PAAMOAOKAIIMOHHOU ChbeMKH; TOIIorpayruueckoe
U TeMaTu4decKoe KapTorpaupoBaHue.

ILWIS — BekTOpHO-pacTpoBas oTkphiTasd [IC, umeroiias MOAHBIN
Habop PyHKINIM 00pabOTKU CITYyTHUKOBBIX I'€OAQHHBIX OT reoMeTpuyde-
CKOM KOPPEKIIUU U300pa>keHul A0 CO3AQHUS BEKTOPHBIX KapT. C ee
IIOMOIIIBIO MOI'YT PEIIaThCs, B YaCTHOCTH, CAEAYIOIINE 3aAauH:

— KBaHTOBaHUeE HEeIIPePLIBHBIX N300pa>keHUM B BUAE AMCKPETHBIX
CTyIleHel 3HaueHU! g4yeek;

— Hape3Ka pacTpoB (B 'PaHUIAX KOAOHH, ANCTOB U CHUMKOB);

— TIepecyeT 3HAUEHUM T9eeK PaCTPOB AN UX CKAEUBAHUS B €AUHBIN
pacTp;

— CKAeHBaHUe siueek, 3aKAI0Ualoleecss BCyMMUPOBAHNY 3HaUeHU M
d4YeeK C [JeAbI0 MACKUPOBKU AeTaAel IIPU AelIn(PPUPOBAHUY;

— IpOoelUpPOBaHMeE PACTPOB — IIPUBEAECHUE UX K EAUHBIM pa3Mepa,
paspernieHno U KOOPAUHATAM TPUBSA3KU AT BEITOAHEHUST CKAEUBaHUS
U OBepAes;
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— KOHTpOAUpYyeMad (0OydaeMast aBTOMaTH3UPOBaHHas) KAaCCUPU-
Kanus n300pa>keHni;

— (uAbTpaUA N300PA’KEHUMN C IIEABIO YAYUILIEHNA I KaYeCTBa U yIIpO-
1IIeHUsI aBTOMATU3UPOBAHHON UX KAACCU(MUKAIINN U TeHepaAu3alluy;

— KAQCTepHU3alusg n300pa’keHUN — OAMH U3 METOAOB aBTOMATU3HU-
POBAHHOTO BEIAEAEHUS CIIEKTPAABLHBIX 00pa30B;

— OBEpAEN CAOEB, 3aKAIOUAIOIIUNCS B COBMEIEHUN CAOEB AN Pa3-
AWYHBIX LleAel (CpaBHEHUSI CIIOCOOOB KAACCUDUKAIIMU U TUIIOB 00Opa-
OOTKU U300pa>keHUM, pacueTOB CTaTUCTUKU U AP.);

— BeKTOPHU3allusg PacTPOB.

[ 8.8. 0 mobuabHbix THC

Moobuastble [MIC — 3TO IporpaMMBbI AT PaOOTHI C TeOAAHHBIMU,
pearnsyeMble B MOOUABHBIX YCTPOUCTBAX, TAKUX KaK IIAQHIIIETHI M CMapT-
donbl. OHU, 0O6AaAas YAOOHBIM UHTep(eicoM 1 HeOOABIIUMU pa3Mepa-
MM, UCIIOAB3YIOTCSI, B YACTHOCTH, A OITIEPATUBHEBIX cOOPa, 00pPaboTKH,
aQHaAM3@, 0TOOPaskeHUs U lTIepepadl reOAQHHBIX B CAyUYasIX 3KCTPEHHOTO
pearupoBaHus, IIPpU OOCAYKMBAHUU U PEMOHTE MH)KEHEPHBIX KOMMY-
HUKALWUM U COOPY’KEHUM, B HABUTAIIMOHHBIX IIeAIX, B PA3HOOOPA3HBIX
BUAAX ITIOAEBBIX PAOOT, AAS OBICTPOTO AOCTYTIA K FeopecypcaM 1o ViHTep-
HeTy, B OIIEPAaTUBHOM YIIPAaBAEHUH, B3aUMOAENUCTBUU KOAAEKTUBHBIX
IIOAB30BaTEAEN U IPUHATUYU KOAMEKTHUBHBIX PellleHUH U MHOTHUX APYTHX
neaax. [IpumepamMu TaKOTO PoAA CUCTEM IBASIIOTCSI MOOUABHBIE IIPUAO-
sxenusd ArcGIS u NextGIS, ¢ mOMOIIIBI0 KOTOPBIX MOJKHO:

— (OpPMUPOBATE U PEAAKTUPOBATEL CAOU U CAOeBBIe BA,;

— BBIIIOAHSATH T€0aHAAU3 CAOEB;

— CO3)aBaTh aTpUOyTUBHEBIE BA,;

— CO3)ABaTh, PEAAKTUPOBATH U OOHOBAATH IIU(PPOBBIE KAPTHI;

— B3aMMOAEUCTBOBATE C BeO-TreocepBepamy;

— NPUHUMATh OllepPaTUBHBIE KOAEKTHUBHEBIE PellleHNUd;

— BBIIIOAHSATH reorpaUuecKyro IPUBI3KYy OOBEKTOB;

— MHTerpupoBaTh AAHHEIE B cTanuoHapHsble I'VIC u Ap.
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PASAEN 9. CHCTEMbI W TEXHONOTHH UH@POBOIO
KAPTOTPA®HPOBAHKA

B pasgeAe paccmampuBaromcs membnl!

9.1. Lludpossle kapTh! (LIK) u TpeboBaHNS K HUM.

9.2. TunoBble CUCTEMBI U TEXHOAOTUU COCTaBACHUS ITUPPOBHIX KaPT.

9.3. [TpuMepsl KOMIAEKCOB U TEXHOAOTHUM 1IN POBOTro KapTorpagupo-
BaHUS.

9.4. CucTeMbl U TEXHOAOTUM BeO-KapTorpaupOBaHUs.

B 9.1. Unipposbie kaptel (LK) W TpeGoBaHKA K HMM

Lndposas kapTa ABAIETCSA COCTABHOU CTPYKTYPOU TeOAAHHBIX,
00pa30BaHHOM U3 O0Aee TPOCTHIX CTPYKTYP: IPOCTPAHCTBEHHBIX CAOEB,
QTpUOYTHUBHBIX TAOAUIL], TpadHUUeCKrX 0003HAaUYEHNY, CUCTEM KOOPAUHAT
U HEKOTOPBIX Apyrux. Ha puc. 64 nokasaHa IpUHIUNINAABHAA CXeMa
opranusanuu LIK B cpeae Maplnfo na rornueckoM yposHe. Ha chusnuyge-
CKOM YPOBHe (pHC. 65) OHa IpeACTaBAsIeT coO0M Habop Pain0OB, KasKABIA
13 KOTOPBIX COOTBETCTBYET CAOIO U COAEPIKUT TaOAUILY, B KOTOPOM IIO-
CPeACTBOM UAEHTU(PUKATOPOB yKa3aHHBIE BHIIIIE COCTABALONINE O0b-
€AVHEHBl B eAUHYIO CTPYKTYPY.

TpeboBanus, npepbsiBAsieMble K LIK:

1) moaHOTa;

2) AOIIyCTHUMBIE IAGHOBAS TOYHOCTD M IIPOEKIIMOHHBIE NCKAKEHU;

3) aKTyaABHOCTE;

4) TonoaoTuYeCcKast KOPPEKTHOCTE;

5) IeAOCTHOCTb.

1) IMToanoma LJK BRAIOYaET B cebOs: a) HaAWUUe TTaciiopTa, COAep-
JKallleTo MeTapaHHBIe 00 OOIIUX XapaKTePUCTUKAX KaPTHI (BUA IIPO-
AYKIIMH, AQTa U MECTO U3TOTOBAEHUS, UCTOYHUKHU, CUCTEMa KOOPAUHAT
U OPOEKIUs, CBEACHHUSI O TeppUTOopuH); 0) COOTBETCTBHE COCTaBa
reOAAQHHBIX (CAOEB, 39A€MEHTOB U XapPaKTEPUCTHUK) AeWCTBYIOIIEMY
KAACCU(UKATOPY IPeAMETHOM OOAACTH, @ TAKKe TeMe U Ha3HaUeHUI0
KapTHl.

2) INhanoBasa mounocmsb IJK 3aBUCUT OT TOYHOCTU AOKAAU3AIUUA
3AEMEHTOB CAOEB U OIIPEAEATIETCS KaK CPeAHssI OIIINOKa KOOPAUHAT I10-
BOPOTHBIX TOUEK OTHOCUTEABHO OAMIKAMIINX TOUEK CheMOYHOIO 000-
CHOBQHM4,; YCTaHABAWUBAETCI AENCTBYIOIIUMU UHCTPYKUUAMU. [Ipoek-
UUOHHblE UCKAKEHUA — MAKCHUMaABHO AOIYCTUMBIE MCKA)KeHUS AWH,
IIAOLIAAEY U YTAOB KapTorpaduieCcKOU IPOEeKIUM KapThl; YyCTaHABAMBA-
FOTCSI A€MCTBYIOIIMMY MHCTPYKIIUIMU UAM 3aAaHMEM Ha KapTy.

—_—— — —
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A. Choesan bJ1 b. Peasiunonnan b1
| Hoporn |
| Crapor padus

Panrokl Pa okl Hacenewnwe, TeiC. S T. kB

4en. KM

1D Koopauuatel [1»]
n X1 KoY, Xe¥s n Mogoneckui 823.2 601.3
A Xl XY, X n [Domopenoeckui 546.3 2457
c Y. Mo, Xi¥ - CepnyxoBckui 4237 456.3
B. 3xpannoe otobpaxenne I'. Temaruueckuii wadaon

ciaos «Paillodbiy (kaprorpaduueckan wKana)

Haceneuue, Thic. uam.

BOO

@4&0
@

. Ixpannoce
orodpaseHue
Temaruueckoro cios

Puc. 64. [IpuryunuaibHasa cxema Opranu3ayuu GugpoBol Kapmel B cpege
MaplInfo

3) AkmyarbHocmb LJK 3aBUCUT OT BPEMEHU CO3AaHMS HCXOAHBIX Ma-
TEePHUAAOB UAY CTPYKTYP AQHHEIX, CDOKOB X PeaAnu3alliy B KapTe U olIpe-
AEASIeTCSI COBPEMEHHOCTBIO COAepIKaIlelcs B He nH(pOopMalinu.

4) Tonoaoruueckas KOppeKmHOCMb BKAIOYAET CAEAYIOIIMe TpeboBa-
HUS K BEKTOPHBIM CTPYKTypaM reOA@HHBIX:

— 3aMKHYTOCTb I'DAHUI] KOHTYPHBIX 0OBEKTOB (KOOPAMHATHI IEPBOM
U TTIOCAEAHEN TOUeK AOAKHBI OBITH PaBHBI);

— OCeBbIE AMHUU AMHEWHBIX OOBEKTOB B MECTaX COEATHEHUST AOAIK-
HBI UMEeTh OOIIHE Y3AH;

— CMe’KHble KOHTYPbI AOAJKHBI UMETh OAHY Ilellb I'PaHUIIbL, YTOObI
He IIOAYYAAUCH AOJKHBIE U ITyCThle KOHTYPBHI;

— CMe>KHBIE e TPaHUIIBI AOAJKHBI UMETH OAWH Y3€A;

— Ha AMHMUAX, He GBAFIOIINXCS TPAHUIIaMK, HO UCIIOAB3YEMBIX B Kade-
CTBe I'PAHUL] KOHTYPHBIX O0BEKTOB, AOAKHBI OBITh 00OPa30BaHbI Y3AbL U IIEIIN;

— BAEMEeHTHI CAOS (Y3ABL U IIelIl) He AOAKHBI ITIOBTOPSATHCS.
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5) Lleacocmrocmb (HETPOTUBOPEUNBOCTD) TEOAQHHBIX:

— IPOCTPAHCTBEHHBIE IAEMEHTHI (TOYKHU, AMHUY, KOHTYPHI) Ka’KAO-
T'O CAOS He AOAJKHBI IIOBTOPSITHCSI B ADYTHX CAOSIX U BCE AOAKHBI UMETh
COOCTBEHHBIN UACHTU(PUKATOD;

— aTpUOyTHUBHBIE AQHHBIE AOAKHBI OBITh OAHO3HAQUHO CTPYKTYPH-
POBaHBI U BCE DAEMEHTHI (IIOAS U X 3alMCH) IIPUBSI3aHbI K COOTBETCT-
BYIOIIMM IIPOCTPAHCTBEHHBIM AQHHBIM (CAOSIM U UX DAEMEHTaM);

— rpadudeckre CUMBOABI AOAKHBI ObITH OAHO3HAYHO ITPHUBS3aHbI
K COOTBETCTBYIOUIUM IIPOCTPAHCTBEHHBIM ¥ aTPUOYTUBHBEIM SA€MEHTaM.

Paitons

CIIOH | T

TABIHLE] ‘ T | ‘ 1071, | L ‘ | H.IL | Palionu
BAFITE]
MAP MaAPp MAP MAP MAP
QT nomn | | nomat TOMK TOMIr,

Puc. 65. Tabaruuno-gatiroBas opranu3sayus yugpoBoll Kapmbl B cpege
MAPINFO

[ 9.2. Tunosbie CHCTEMbI W TEXHOAOTHH COCTABAGHHA UMCIPOBLIN KapT

ABTOMaTHU3UPOBaHHbIE CUCTEMBI, CDEACTBAMU KOTOPBIX CO3AQIOTCS
nudposele KapThl (AKC), B 3aBUCUMOCTH OT COCTaBa MOTYT IIOAPA3Ae-
ASITBCS Ha YeThIpe THUIla.

1. OTaeAbHBIN Tpachudeckuil pepakTop, HatpuMep CorelDRAW nau
GeoDraw.

2. Hactoabnast TMC, cnenimarn3dupoBaHHas Ha COCTaBAEHUU KapT,
"HanpuMep Maplnfo, nAM Ha HOATOTOBKe KapT K M3AQHUIO, HAIPUMEDP
KaHaACKasg KapTousapaTeabckasa cuctreMa MERCATOR.

3. Kondwuryparnus kaprorpapuiecKux MOAyAel B COCTaBe OOABIITNX
yauBepcarbHbIX ['VIC, HannpuMep cucteMbl MGE nan ARCINFO, a Takke
I'MC kapTorpaudeckoro Ha3Hau4eHUs B COCTaBE KOMIIAEKCHOU MHOT03a-
AQUHOM aBTOMAaTHU3UPOBAHHOU CUCTEMBI, HAIIpUMEP KaAACTPOBOU CUCTEMBI,
CHCTeMBI MOHUTOPUHTA UAM CUCTEMBI TEPPUTOPUAABHOTO TAQHUPOBAHUS.
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4. CucTteMHBIM KapTorpaduuecKuii KOMIAeKc, coctostimii u3z 'MC
Y CUCTEMBI AU CUCTEM APYTOro THIa. [I[puMepoM MOIKET CAYKHUTH KOMII-
Aekc, KoTophii KpoMe ['VIC BkarouaeT B ce04 U pPOBYIO hOTOrpaMmMeT-
puueckyto cucremy (LJOC).

B 3aBHCUMOCTU OT METOAOB U CPEACTB cOOpa nHpopManum nudpo-
BBbI€ TEXHOAOTHUM COCTaBAEHMS KapT, KaK U TPAAUIIMOHHEBIE, IOAPA3AEAS-
IOTCS Ha YeThbIpe OCHOBHBIX BUAQ: COOCTBEHHO KapTorpadpuueckue, reo-
Ae3udeckue, PoTorpaMMeTpUudecKre U CMelllaHHbIe.

B co6cTBeHHO KapTorpa)uyecKux TeXHOAOTHUSIX B KaueCTBe UCTOU-
HUKOB I'eOAQHHBIX UCIIOAB3YIOTCS CYIIeCTBYIONEe IAQHOBO-KapToTpa-
duyecknue MaTepuaArbl. [AaBHOU 3apavyeld HAYaABHOM CTApAMU 3TOU
TEXHOAOTUU SIBASETCS COOP MCXOAHBIX MaTepPUAAOB, UX aHAAU3, CO-
rAacoBaHMe U MOATOTOBKaA K M poBaHUIo. AaAbHeNas ux o6pabdboT-
Ka OCYIIEeCTBASIETCS IO CAeAVIONIe 00001IeHHOU cXeMe.

1. BBOA reOpA@HHBIX B CUCTEMY:

a) CKAHUPOBAHUEM UAU AUTUTAAM3AIMEN IAAHOBO-KapTorpaduye-
CKUX MaTepHUarOB;

0) KAaBUATYypPOH;

B) C BHEIITHUX HOCUTEAEN.

2. BekTOopu3aliysg reOAaHHBIX, ECAU OHU BBEAEHBI B pACTPOBOM BUAE,
U TPU HEOOXOAUMOCTHU WX TOTIOAOTH3AITUA.

3. PepakTupoBaHme cAoeB U (POpPMHUPOBaHUE MPOCTPAHCTBEHHOU
0a3bl AQHHBIX CO3AaBaeMOoU KapThl B BUAe HaOOpa CAOEB.

4. TpancOpMUPOBAHMUE CAOEB B IIPOEKIIMIO CO3AABAaE€MON KapThI.

5. ®opmupoBaHue aTpuOyTUBHOM 6a3bI AAHHBIX B BUAE Habopa IIpu-
BSI3@HHBIX K CAOSIM TaOAMII.

6. DopMuUpoBaHUe YCAOBHBIX 0003HAUEHUHM 9A€MEHTOB CAOEB, a Tak-
>Ke IITKaA ¥ YCAOBHBIX 3HAaKOB AAS TAOAMYHBIX AQHHBIX.

7. CumBoAmM3aIusa (0popMAEHHME) CAOEB CO3AABAEMOU KAPTHI.

8. OO0 BbeprHEHNE CAOEBBIX N300Pa’KeHUN B eAMHOE N300 paskKeHue.

9. ®opMupoBaHUe AeTeHABI KapThI M AOTTOAHUTEABHOM HH(OPMAIUH.

10. KoMmmoHOBKa KapThl ¥ (popMHpOBaHNE MaKeTa KapThl.

11. BbIBOA KapThI:

d) Ha BHEITHUU HOCUTEAD;

0) Ha IlevaTs;

B) B ADYTYIO CUCTEMY.

B reope3nyecKHX TEXHOAOTHSX cOOP MHPOPMAIUM BBHITTOAHSIETCSI
B [IpolIlecce TeOAe3U4eCKOU ChbeMKHU C IIOMOIIIbI0 SA€KTPOHHBIX TaXeo-
MeTpoB uAu npueMHUKOB GPS u TAOHACC, 103BOASIONIUX aBTOMATH-
YeCKH PEerucTpUpOBaTh AQHHBIE U3MEPEHUN KOOPAMHAT B IU(POBOU
BEKTOPHOM popMe, Ha OCHOBE KOTOPHIX B IIpollecce AaAbHeMIe oopa-
ootku cpepctBamu 'MIC popmupytoTca caou Oyaymied LIK u BEITOAHS-
IOTCS APYTHEe KapTOCOCTaBUTEABCKHE ollepaliuu. ['eope3nyeckas 4acThb
AAQHHOU TEXHOAOTHM COCTaBAeHUA LK COCTOUT M3 CAEAYIOIIUX BUAOB
paodor.
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1. TToaroTOBUTEABHBIE PAOOTHI.

2. 'eopesnueckoe 0O0OCHOBaHNE CHEMKH,

3. Hudposas reope3ndeckast CbeMKa (TaxeoMeTpaMu UAU II1€PCOo-
HAABHBIMU HaBUTAQTOPaMU).

4. INpepBapuTeAbHass 00paboTKa pe3yAbTaTOB CHEMKU.

Aaree cM. COOCTBEHHO KapTorpauiyecKyro TeXHOAOTHUIO, HAUNHAag
CO 2-TO IIYHKTA.

B ¢poTorpammeTprueCKUX TEXHOAOTUSIX ITIOATOTOBKA MH(pOpMaInu
AASI COCTaBAEHUS KapT U MAQHOB BBITIOAHSETCS B IIpollecce aspodoTo-
CBEMKHU UAU CITYTHUKOBOU CheMKU U AaAbHeHN e U poBOM hoTOrpaM-
MeTpUIeCKOM 06paboTKu CHUMKOB cpepcTBamu LIOC. HauaabHBIN dTam
TEeXHOAOI'MH, OCHOBAHHBINM HA BO3AYIIHOU CBEMKE, BKAIOUAeT B Celd
CAeAyIole BUABI padOoT.

1. TToaroTOBUTEABHBIE PAOOTHI.

2. AspodoToCHEMKA.

3. [TnaHOBO-BBICOTHASA NPUBSA3KA CHUMKOB.

4. CKaHUpPOBaHKWE CHUMKOB.

5. OmpeaeneHie 9A€MEHTOB BHEIITHEI'0 OPUEeHTUPOBAHNSI CHUMKOB.

6. Cozpaame LIMP.

7. HudpoBoe opToTpaHchopMUpOBaHNE CHUMKOB.

8. MoHTaX 1M(PPOBBIX TPAHCPOPMUPOBAHHBIX CHUMKOB B I'PaHUIIAX
00BbeKTa UAY B paMKaX AUCTOB KapThl (TTAQHA).

9. HudpoBas cheMKa KOHTYPOB OOBEKTa.

10. ®opMupoBaHUE CAOEB KApPTHI.

ITpopoakeHHEe — CM. COOCTBEHHO KapTOrpapU4ecKyro TEXHOAOTHIO,
IIYHKT 2 U AaAee.

Buant paboT poTorpaMMeTprUYECKON TEXHOAOTHH, OCHOBAaHHON Ha
KOCMHYECKOH CheMKe.

1. [ThaEUpOBaHUEe KOCMUYECKON CHEMKH.

2. IlpueM 1 pacyeT CTATUCTUYECKUX MOKA3aTeAel CIIyTHUKOBBIX
AAHHBIX.

3.TeomeTpuueckas 1 papAuoMeTpruuecKasa KOPPeKInsga U BOCCTaHOB-
A€HUEe CHHUMKOB.

4. TToBrIllIeHUE KaueCTBa N300pa’KeHnsI CHUMKOB.

5. [IpeoOpa3oBaHue N300pakeHNIl CHUMKOB (IpUMeHeHue apud-
MeTHYeCKHUX OIlepalliii ¢ sueKaMu, MeTOoAA TAaBHBIX KOMIIOHEHT).

6. l'eorpaduueckasa NpuBsI3Ka CHUMKOB.

7. MOHTa>k CHUMKOB ((DOpMUPOBaHNUE MOKPHITHS).

8. ®oTorpammMeTpuYecKas IOATOTOBKAa CHUMKOB: BHyTpEHHEe OpH-
eHTUPOBaHUe, U3MepeHNe ONOPHBIX TOYeK, TPUAHTYASIMs, BHeIIHee
OpHEeHTUPOBaHUE, ypaBHUBAHUE.

9. Pacnio3HaBaHme CHEeKTPAABHBIX U IIPOCTPAHCTBEHHBLIX 00pa3oB
(kraccu@uKalysa U TeHepaAu3alis IAeMeHTOB U300pa>keHm, TTOATO-
TOBKA AETEHABI).

10. ®opMupoBaHTEe TEMAaTUIECKOTO COAEPIKAHUS IOKPBITHS.
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Aaree cM. 0OOOIIEHHYIO TEXHOAOTHUIO, HAUNHAY C 2-TO ITyHKTA.

CMentaHHbIe TEXHOAOTUYU KapTOTPaOUPOBAHUS IPEACTABASIOT CO-
0011 pa3AnUHbIE COYETaHMI OCHOBHBIX BUAOB TEXHOAOTUHN, KOTOPHIE pea-
AUBYIOTCS B CUCTEMaX KOMIAEKCHOTOo Tulla. OAHUM U3 IIPUMEPOB TaKo-
IO POA@ TEXHOAOTHUM ABASIETCS MOHUTOPUHTOBOE KapTorpadupoBaHue.
B HEM coueTaroTcst 06e pa3HOBUAHOCTH (DOTOIPAMMETPUIECKUX TEXHO-
AOTMM M TEXHOAOI'MM cOCTaBAeHUd KapT cpepacTBamu ['MIC Ha ocHOBe
QHAAUTUKO-CUHTETUUYECKOM 00pabOTKU HU(PPOBEIX KAPT, CO3AABaEMBIX
B IIpoIlecce MOHUTOPUHIA 00BHEKTa, B YaCTHOCTH, T0O0OYePEeAHO CO3AAQI0T-
Cs1 KapThl CAEAYIOIIEeTO TeMaTUUEeCKOIo psaAa: PaKTudecKue (COCTOsTHHE
00'beKTa Ha AQHHYIO AQTy MAM OTPE30K BPEMEHH); aHAaAUTHUUYECKUe
(M3MeHeHUM COCTOSTHUSA OO BEKTA 3@ HEKOTOPLIM IIEPUOA BPEMEHMU); AU-
HaMHUKHU (CKOPOCTH, CTEIIeHU U TeHACHIINU N3MeHeHUN 00 LeKTa); olle-
HOYHBIe (KaueCTBEHHOU OIIeHKU COCTOSHMSI U M3MeHeHUUN OOBeKTa);
IIPOTHO3HEIE (COCTOIHUS, U3MEeHEeHU 00 beKTa U UX IIOCAEACTBUN B ITep-
CIIEKTHUBE); MEPOIPUATUN (Mep, HEOOXOAUMEIX AAS IIPEAOTBPAIEHUS
He’>KeAaTeAbHBIX CUTYallUl, HeraTUBHBIX TEHASHITUM 1 UX IIOCAEACTBUH,
a TakK’kKe BOCCTAHOBAEHUS HAPYIIEHHOIO KaueCTBa).

AaHHas TEXHOAOTHS COCTOUT U3 CAEAYIOIIUX BUAOB PadoT.

1. Co3paHue aKTyaAbHBIX (DAKTUYECKUX KapT (hoTorpaMMeTpude-
CKUMU TEXHOAOTUSIMHU.

2. CocTaBaeHUe reorpadmuecKor OCHOBBI MOHUTOPMHTOBBIX KapT.

3. CpaBHUTEALHBIN aHaAM3 PAKTOAOTUUECKUX KapT ITOCAEAHEN U TTpe-
ABIAYIIIEN CHeMOK 1 COCTaBA€HME KapThl M3MEHEHUH CTPYKTYPHI ¥ CBOMCTB
OOBEeKTaA.

4. AHaAU3 BpeMeHHOT0 PSIAQ PAKTOAOTUUECKUX KapT ¥ COCTaBACHUE
KapT AUHaMUKU U3MeHeHUH 00beKTa.

5. OKcnepTHad OlleHKa U3MeHeHN M 00beKTa 10 KapTaM (PaKTOAOTH-
YEeCKOU U AWHAMUKH U COCTaBAE€HUE KapT KaueCcTBa 9TUX M3MEeHEeHNH.

6. Ha ocHOBe aHaAmn3a KapT AMHAMUKM M KAYeCTBEHHOU OI[€HKU CO-
CTaBAeHUe MPOTHO3HBIX KapT KauecTBa M3MeHeHUN 00beKTa U UX IIo-
CAEACTBUM.

7. OKCIIepTHBIE aHAAW3 U MTHTEPIIPEeTariys OIeHOUHBIX U ITPOTHO3HBIX
KapT ¥ COCTaBA€HME KapT MEPOIIPUATUN, HEOOXOAUMBIX AAS ITPEAOTBPA-
LIIeHUsI UAM YCTPaHEeHMs HeTaTUBHBIX TEHAEHIINN, CUTyalluil 1 KX IO-
CAEACTBUH, @ TaKKe BOCCTAHOBAEHHS HOPMATUBHO YCTAHOBAEHHOTO
KayecTBa OObEKTa.

[ 9.3. lpumepui KOMNABKCOB W TEKHOAOTHiE UM{)POBOID
KapTorpadiMpoBanma

OAHUM 13 IPUMEPOB KOMIAEKCOB U POBOTO KapTOrparupOBaHU
ABASETCS KOHPUTYypanus, OObeANHAIONIas SAeMeHThI U poBon hoTo-
rpaMMeTpPUYeCcKOl U BeKTOPHOM reonH(pOpManoHHOH cucteM, Texao- 121
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AOTUYECKU CBSI3aHHBIX AAT COCTABAEHUS UM POBBIX KAAACTPOBBIX KapT.
Ero pororpamMmmeTpudeckas 4acTb BKAIOUAeT B ce0sI SAeMeHTHI (paboune
MeCTa) CKaHMPOBAHUS adPOCHUMKOB, (POTOTPUAHTYASIINN, CO3AQHUS
IMP, cozpanuss opTopOTOIINAHOB U CTePeOCheMKU. ['eonHpOpMaInOH-
Has 4aCTb O0bepAUHsET B cebe CAeAYIOINe COCTaBASIONIE: CKAHUPOBAa-
HUS ¥ BeKTOPHU3allUM UCXOAHBIX KapT U IIA@HOB, POPMHUPOBAHUS U pe-
paktupoBaHud [1BA, co3panud u pepaktupoBanusd ABA, dopMupoBaHusg
OuOAMOTEK TpadpUuecKUX 0003HaUeHNN 1 IPUPTOB, COBAAHUS U PEAAK-
THUPOBAHUA ITU(PPOBLIX KAPT U TBEPABIX KOIIUM KapT.

AQHHBIN KOMIIAEKC IO3BOASIET PEAAU30BATh CAEAYIOITYIO TEXHOAO-
TUYECKYIO CXeMY CO3AaHUS ITUPPOBBIX KAAACTPOBBIX KapT.

IToaroroBka (GOTOrpaMMETPUUYECKOIO IIPOEKTa: POpPMUPOBAHUE
CTPYKTYPBI KQTAAOTOB 1 (PAaMAOB (AAS pa3MellleHUsI KOOPAUHAT OITIOPHBIX
Touek, napamerpoB ADK, MeTapaHHBIX O CHUMKaX U CTEPEOMOAEASX;
TaOAUI, OOBEKTOB M UX aTPUOYTOB; rparudecKux 0003HAUEHNUH; CXeM
pasrpadKu; IPOCTPAHCTBEHHBIX FT€OAQHHBIX).

CkKaHHpOBaHUEe C NOMOIIBLIO (pOoTOrpaMMeTPUYECKOro CKaHepa
a3po(OTOCHUMKOB C 3aA@HHBIMU (POTOMETPHUUECKUMHU IIapaMeTpaMu
U HCIIOAB30BaHUE IU(PPOBLIX CHUMKOB B PACTPOBOM (popmare.

LudpoBag poTOTpHUaHTyAAIINSA, BKAIOYAIOIasd B ce0s1 BHYTPeHHee
OPHEHTHPOBaHUe CHUMKOB OAOKQ; B3aUMHOE OPUEeHTUPOBaHMe Ilap CHUM-
KOB; IIepeHOoC TOoYeK C MaplIpyTa Ha MapIlIpyT, ypaBHUBaHUeE ceTu (o-
TOTPUAHTYASIINY, aHAAU3 CETU U KOPPEKTUPOBKA M3MeHEeHUH, IOBTOPHOE
ypaBHMBaHUE.

IMocTpoenue 1o napam aspoCHUMKOB LIMP AAsT BEITOAHEHMS OPTO-
TpaHC(OPMUPOBAHUS CHUMKOB U CheMKHU KOHTYPOB.

ABTOMaTHYeCKOe TpaHC(HOPMUPOBAHNE CHUMKOB B OPTOTOHAABHYIO
NIPOEKIIUIO U TIOAYyUYeHHe OPTOPOTOCHUMKOB.

MoHTa>X OpTOPOTOCHUMKOB B paMKaX AMCTOB COCTaBASIEMOM KapThl
(mraHa) U3 YacTel ePeKPHIBAIOIIUXCSI CHUMKOB, F'PAHUIBI KOTOPBIX CO-
3AQI0TCsl BeKTOpHU3aliue AMHUM CIIMBKY, BEIpaBHUBAHUE UX (POTOTPaM-
MeTpHUYeCKHUX ITapaMeTPOB U (pOTOTOHA U MOAyYeHUe ITU(PPOBLIX OPTO-
(OTOIIAQHOB.

CrepeocbeMKa KOHTYPOB OOBEKTOB Ha OCHOBE TaOAUL, OOBEKTOB,
a TaK’Ke MIPOIeCChl AeIIN(PUPOBAHUS U CO3AQHUS TPeXMePHOM BEKTOP-
HOM MOAEAU I'PaHUI, KOHTYPOB.

CkaHUpOBaHME U BEeKTOPU3alUsI UCXOAHBIX IIAQHOB U KapT, He0O-
XOAUMBIX AAS (DOPMUPOBAHMS COAEPIKAHUSA COCTABASIEMOM KapAaCTPOBOM
KapThl.

KonBepranus TpexMepHBIX MOAEAe KOHTYPOB B AByXMEePHBII Pop-
MaT, CBOAKA U COeAHEeHNe JacTel ITIOAMTOHOB U TOAUAUHUMN OOBEKTOB
13 pas3HbIX UCTOYHUKOB, a TaK)Ke COTAACOBaHUe IPOCTPAHCTBEHHO CO-
IPSI>KEHHBIX, OTHOCSIINXCS K PA3AUYHBIM CAOSIM OOBEKTOB U POPMUPO-
Banue ITBA. Ocoboe BHUMaHME YAEASIETCS IOAHOTE COCTaBa OOBEKTOB
U TOIIOAOT'MHU I'PAHUI] IOAUTOHOB.
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Co3zpaHue B COOTBETCTBUHU C TAOAUIIAMU OOBEKTOB 1 aTpuOyToB ABA,
cBsa3aHHOU co chroamu I1BA,. Tlpu sToM ocoboe BHUMaHUE YAEAIETCS
TIOAHOTE COCTaBa OO'BEKTOB U UX XapPaKTEePUCTHUK.

KoHTpOAB 1IeAOCTHOCTH TU(PPOBOM KapThl: IPaBUABHOCTU UACHTHU-
pUKanUM U yKazaHUus KOAOB B COOTBETCTBUU C KAACCU(MUKATOPOM, AO-
TMYEeCKON COTAACOBAHHOCTM BCeX KOMIIOHEHTOB U SA€MEHTOB, TOIIOAO-
IUYeCKON KOPPEKTHOCTH IIOAUTOHOB U AD.

CuMBOAM3alIUI 1 00beAnHeHIe CAOEeB, CO3AaHNe HaAIICel, AeTeH-
ABL, PAMOYHOTO M 3apaMOYHOT0 opopMAeHUsI, POPMUPOBaHUEe MaKeTa
mevaTy KapThl.

ApyruM npuMepoM 0ObeAMHEHUSI CUCTEM U TEXHOAOTHU U POBO-
ro KapTorpaupoBaHU4 ABAIETCSI KOMINEKC « CKaHIKCY.

AAQHHBIN KOMIIAEKC O0BbeArHSIeT B ceOe Tpu UHPOPMAILlMOHHEBIE CH-
creMsl: cuctemy A33, TMC u cucreMy Beb-reocepBuca. CucreMa A33
BBIIIOAHGEeT (PYHKIIUU cOOPa, XpaHEeHNT U KOMIIAeKCHOU 0OPabOTKY CITYT-
HUKOBBIX T€OAQHHBIX 1 COCTOUT U3 OPONUTAABHOTO CEIMEHTa, BKAIOYAI0-
1I[ero IeAeBYIO alllapaTypy U CPeACTBa cOopa U Ilepepady TeOAQHHBIX,
a TakK’Ke CBS3aHHOI'O C HUM paprOKaHaAa Ha3eMHOTO CeTMeHTa, B KOTOPHIN
BXOAST YIIPABASIIOIINE CTAaHIIMU NIpUeMa AQHHBIX U OAOKM XpaHeHUs,
IIpeABaPUTEABHOM 00PabOTKY U MHTEPIIPETAlluN CITyTHUKOBBIX CHUMKOB.
I'MC B cocTaBe KOMIIAEKCA BBHIITOAHAET PYHKIIUU COCTABACHUS TeMaTHU-
YeCcKUX KapT, a CUCTeMa BeO-reocepBUCOB — IIYOAUKAIIUU KaTaAOTOB
AAQHHBIX, @ TaKyKe XpaHeHUd U paclipoCTpaHeHNs CHUMKOB U reorpadu-
YeCcKHUX KapT. AaHHasg KOH(MUrypamus KOMIIAEKCa U eTO CUCTeM, obecIe-
YEeHHBIX COOTBETCTBYIOIMMU IPOIPAMMHBIMU CPEACTBAMHU, IT03BOASIET
PeaAn30BaTh CAEAYIOITYIO COCTaBHYIO TEXHOAOTHUECKYIO IeIIOUKY CO-
3M\A@HUS M AOCTaBKHU IIOAB30BATEASIM reorpauieckux KapT U APYTHX
IIPOAYKTOB KOMIIQHUU.

— [NpueM nmoToKa CITyTHUKOBBIX AQHHBIX.

— IlepecdopMaTupoBaHme AQHHBIX ¥ Hape3Ka CerMeHTOB ¥ CHUMKOB.

— PapmoMeTpuuecKkas KOppeKIusa U KaAnOpOBKa.

— T'eorpadrueckas nprUBgI3Ka CHUMKOB.

— OpToTpanchopMUpOBaHUE.

— Co3panue MO3aukK.

— I'locTpoenue u oopaboTka LIMP.

— O06paboTKa PapOAOKAIIMOHHBIX N300 paskeHUH.

— Khaccudukanmsga sneMeHTOB MHOTO30HaABHBIX CHUMKOB.

— TemaTmyeckast MHTEPIPETAINSI CHUMKOB.

— BekTopusanusi CHUMKOB.

— CocTtaBAeHUE TeMaTUIEeCKUX KapT.

— IllpocTpaHCcTBEHHBIN aHAAN3 KapT.

— MareMaTuKo-KapTorpadruieckoe MOAeANPOBaHuE.

Cepsuc GeoMixer obecrieunBaeT:

— 0O0bepAMHEHNE AQHHBIX C BHEIITHETO reoTIopTasa M AOKAAbHBIX Cep-
BEpPOB;
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— (popMHUpPOBaHUE MO3aUYHBIX TTIOKPBITUN CHUMKOB;

— CO3A@HME PACTPOBBIX Y BEKTOPHBIX CAOEB T€OAAHHBIX;
— CO3AaHMe TaOAMYHBIX ¥ BEKTOPHEBIX CTPYKTYP AQHHBIX;
— aApEeCHBIN IIOMCK PECYPCOB;

— OTPHCOBKY OOBLEKTOB;

— MPOCMOTP U CKaUYUBaHUE CTPYKTYP AAHHBIX;

— doMupoBaHUE MOAB30BATEABCKUX KaPT.

I 9.4. CHCTEMbI W TEXHOAOTMH BEG-KapTorpagiupoBanus

Beb-kapTorpacgupoBaHue Kak BeTBb I POBOIo KapTorpadupoBa-
HMs 00pa30BaA0Ch Ha CThIKE TeOMH(OPMAIMOHHBIX TEXHOAOTUY U UH-
TepHeT-TeXHOAOTUH. CHCTeMBl, Ha HUX OCHOBAHHEIE, IO3BOASIOT HAKall-
AMBaTh Pa3HOOOPAa3HBIE reOAAHHBIE (PECYPCHI), @ TOAB30BATEAIO AQIOT
BO3MOJKHOCTB UX OIIEPATUBHO HAXOAUTD, IOAYYaTh, 00pabaTHIBaTh, IIpe-
00pa30BBIBaTh, 0TOOpa’kaTh, aHaAU3MPOBaTh. OHU HEe TOABKO 3HAUUTEAD-
HO YCKOPSIOT IIPOIIEeCCHI IIOUCKA ¥ AOCTaBKU T€OAAHHBIX, a TAK)KE CO3Aa-
HU4 U UCIIOAB30BaHUA MM POBLIX KAPT; KPOME 3TOTO, OHHU CYIIIeCTBEHHO
PacIIUpPAIOT UX PYHKVMOHAABHBIE CBOMCTBA ¥ BO3MOXKHOCTHU. Y CTPOU-
CTBa M IIPOTPaMMBbl BeO-KapTOrpaMpoOBaHUS CBA3aHBI MEXAY COOOU
cpepcTBaMu ceTu VIHTepHeT U TeM caMbIM 00pa3yloT 1IeAOCTHBIE Bed-
CHCTEeMEI (CAY>KOBI UAU CEPBUCHI), IO3TOMY B HA3BAHUAX UX IIOACUCTEM
U 3AeMEeHTOB KaK IPaBUAO UCIIOAB3YETCS YacTulla «Beb-» (BeO-Opay3sep,
BeO-cepBep, BeO-calT, Be0-KapTa, BeO-CEPBUC U AP.).

[lepBble cucTeMEI (CepBUCHI) BeO-KapTorpapupoBaHus HAYaAU [IPU-
MeHSATbcd B Beaukooputanuu B 1998 r. 1 ObIAM OpUEHTUPOBAHBI Ha BU-
3yaAM3allHio IPOCTOM KapTorpadruieckon nHpopMalny Ha HeOOABbIIIIe
TEPPUTOPHUHU. 3aTeM OBIAU IPEAAOIKEHBI CUCTEMBI, IIPEAOCTABASIONINE
IIOAB30BATEASIM TOIIOrpadudeCcKyo HHMHOPMALUIO BCeU cTpaHbl. CIryCTs
AECATh AeT OBIAM pa3paboTaHbl IPOrPaMMBbl, TO3BOASIONINE ITIOAB30Ba-
TeAsIM CO3AaBaTh COOCTBEHHBIE BeO-CEPBUCH], HAIpuUMep, Mapserver.
B 3T0 >)Xe BpeMs (hopMUPYIOTCI KOHIIeNIINY BeO-KapTorpaduu ¥ TeOnH-
(OpMaIUOHHEIX BeO-CUCTEM, Ha OCHOBE KOTOPHIX Pa3pabaThIBAIOTCS
OTKpPBITEIe U KOMMepueckue BeO-['MIC, crierquarbHbIE IPOIPAMMEL, @ TaK-
JKe TTOAb30BaTeAbCKUe U ITporpaMMHbie uHTepdetickl. B 2005 r. 3apabo-
TaAl ABa TAOOAABHBIX KapTorpaduueckux cepsuca — Google-Maps
u Google-Earth, ocHOBaHHBIX Ha TEXHOAOTHUH AOCTaBKH 110 3aIIPOCY MOAb-
30BaTeAsl K CepBepy 3apaHee CreHepHpoOBaHHOTO OeCIIOBHOTO M300pa-
>KeHUs KapThl. KpoMe Toro, 6bIAM pa3pab0TaHbI U BHITYIIIeHBl CPEACTBA
WHTEePaKTUBHOrO IIpocMoTpa 3D-u300pa’keHul, a TakyKe PasAudHBbIX
TIPUAOSKEHUH AAS HACTOABHBIX 1 MOOMABHBIX YCTPOMCTB Ha OCHOBE AQH-
HBIX ¥ THPPACTPYKTYpHI coodimecTtBa Open Stret Maps.

B Hacrosiee BpeMs o01vie IPUHIUIBL U CTAHAAPTHI B OOAACTH pa3-
paboTKM IpOrpaMMHOr0 00ecIieueHUsI CUCTeM BeO-KapTorpadupoBaHus
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yCTaHaBAMBaeT U POPMYAUPYeET MeKAYHAPOAHAs HeKOMMepUuecKas op-
raausanusa (OGS). OHa 00bepAnHSAET B cebe CAepyIolIne BeO-re0OCepBUCHL:
Peectp kataroros (WRS), Kapter (WMS), BekropHele panuele (WES),
IMoxpwrtusa (WCS). KpoMe 3Toro, MO>XKHO Ha3BaTh TaKKUe CEPBUCH], KaK
ArcGISServer, Intergraph Geo-Media, ESRI ArcIMS u ppyrue, u3 oteue-
crBeHHBIX — ['eoKoHCcTpykTOp Web-cepsep, u'eoMapW, GISWebServer
U APYTHE, & TAK)KE€ MHOTOUUCAEHHBIE BUABI T€OIIOPTAAOB.

Kaxk nipaBuao, cricTeMa BeO-KapTorpaupoBaHUsg IPEACTaBASIET CO-
00M B3aUMOCBSI3aHHBIY KOMIIAEKC DAEMEHTOB TPeX OCHOBHBIX KOMIIO-
HEHTOB UAM OAOKOB, KOTOPEIE YCAOBHO MOJKHO Ha3BaTh PeCYPCHEIM, BeO
U IOAB30BATEABCKUM.

PecypcHBIl OAOK BKAIOUAET B ce0s reocepBep (KapTorpadpuyecKu
cepBep) U ero NporpaMMHoOe obecliedeHue, 6a3y reoAaHHEBIX (reonHpOop-
MaIllMOHHBIX pecypcoB) U KapTorpadudeckuil nuurepdetic. OcHoBHaA
dYHKIIUA reocepBepa 3aKAOUaeTcs B paboTe ¢ 0a30U reopA@HHBIX. [1o
3aIIpOCY OH OCYIeCTBASIET BBIOOD HEOOXOAUMBIX T€OAAHHBIX, KX 00pa-
OOTKY U ITIepepauy Ha cepBep IPUAOKEHUH, a TAK)KE IOAAEPFKUBAET CO-
3AaHUe TOAB30BaTEeABCKOTO UHTepdetica. 'eocepBeprhl IO COAEPIKAHUIO
AAHHBIX, TEPPUTOPUAABHOMY OXBAaTy W Ha3HAUEHHUIO ITOAPA3AEATIOTCSI
Ha KAACCHL: o0IIereorpauyeckre u TeMaTudeckue; TAo0OaAbHbIE, pETUO-
HaAbHBIE M AOKAABbHBIE; IYOAMYHBIE U CIEJUAAU3UPOBAaHHBIE. B Oase
AQHHBIX MOTYT XPaHUTHCS BEKTOPHBIE M PACTPOBLIE TeOAQHHEIE, TN PO-
Bble CHUMKU U KapThl, @ TakKKe MeTapaHHbBIE.

Beb-KOMIIOHEHT IBASIETCS IOCPEAHNUKOM MESKAY ITOAB30BATEABCKUM
U PeCypPCHBIM KOMIIOHEHTAaMU ¥ COCTOUT U3 BeDO-CepBepa U cepBepa pu-
AO>KEeHUM, 00eCIeYeHHBIX IPOrpaMMaMU U ADYTUMU CPeACTBaMu odec-
TIeueHNs B3aUMOAENCTBHUS KAMEHTa ¢ reocepBepoM. B cocTtas 1O Beb-
cepBepa KpoMe OCHOBHOTO IakeTa 00pabOTKU U IIepepauy reOAQHHBIX
BXOAAT MOAYAU ¥ ONOAUOTEKHU AAS BEITOAHEHHUS CIIEIMaAbHBIX Ollepaliui,
a TaK>Ke AAS TPaHC(POPMUPOBAHMSA U aHaAM3a 3aTPOIIEeHHBIX TeOAQHHBIX
UAM TU(QPOBBIX KapT. Beb-cepBep oOpabaThiBaeT chopMUpPOBaHHLIE
opaysepoM 1o HTTP-pOTOKOAY 3aIPOCHI TOAB30BaTEAS U ITIepeAaeT UX
cepBepy NIPUAOKEHUM, KOTOPBIN, B CBOIO O4epeAb, IlepeAaeT 3allpOoChl
reocepBepy, IPUHUMAET OTBET U IIepepaeT Opay3epy AMHaMUYeCKH chop-
MMpPOBaHHbIE BeO-CTPAHUIIL], B KOTOPbIE BCTPOEHB! AQHHBIE AAS IIOAYYe-
HUS M300paskeHuns MU POBOM KapTHI.

I[ToAb30BaTEABCKIM OAOK (MAM KAMEHTCKOE IMTPUAOKEHUE) COCTOUT
13 BeO-Opay3epa AU reoOpay3epa U MOAB30BAaTEABCKOTO UHTepdelica
AnOO0 HacTOAbHOM mAU MOOUABHOU [MIC. VX PYHKIIUM 3aKAKOYAIOTCA
B (popMUpOBaHUY U IIepepaye 3alIpOCOB BeO-cepBepy Ha IIOAyUeHUe pe-
cypcos, ykasaHHbIX URL-appecamy, a TakyKe B 00paboTKe 1 0ToOparke-
HUM IIOAYYEeHHBIX PECYPCOB.

OCOOBIM U IUPOKO PACIIPOCTPAHEHHBIM TUIIOM CUCTEM BeO-KapTo-
rpacum SBASIOTCS Pa3AUYHbIE BUABI T€OIIOPTAAOB. ['€OIIOpTan CAY>KUT
MAOCTYTIHBIM, He TpeOyIoluM cAoKHOro [1O mHCTpyMeHTapueM IoucKa
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HeOOXOAUMBIX PECYPCOB I10 METaAAHHBIM, UX IIOAYUYEHHUS U NCIIOAB30Ba-
HU, a TAK)KEe pasMelleHus CBeAeHUU 00 NMEIOIUXCS PeCypcax y IIOAb-
30BaTeAel. B apXUTeKTypy reoropTrasa BXOAAT re0CepBEPHI COOCTBEHHBIE
U CTOPOHHUX BAAAEABIIEB pecypcoB. Ha HUX MOTYT XpaHUTHCS AIOObIE
BUABI T€OAQHHEIX, @ TAaK’Ke MPOAYKTHI UX 0OpaboTKHU. B KauecTBe npu-
MepOB MOJKHO Ha3BaTh reONOPTaAbl: THMPACTPYKTYPHI IPOCTPAHCTBEH-
HBIX AaHHBIX PO; ITyoamuynoi KapacTposoii Kapte! PocpeecTtpa; Pockoc-
Moca; EAnHOM rocypAapcTBeHHOM CHCTeMbI MH(OpMaluyu 06 00CTaHOBKE
B MUpOBOM OKeaHe; MHOTHE APYTHE PAa3AUYHBIX YPOBHEM MHTErpaIuy,
Ha3Ha4YeHUs U TeMaTUKMU.

O0o011eHHasa cxeMa yCTPONUCTBa U MHPOPMAIJMOHHBIX CBA3€H dAe-
MEHTOB CUCTEMEI BeO-KapTorpaupoBaHusd IOKa3aHa Ha puUC. 66.

Monb3osatenbckue Be6 PecypcHbiit

3anpoc|

Orser Be6-cepsep

leocepeep
Bpaysep mc

HacTo/bHas $
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BBupAy BapuatuBHOCTH KOoHurypauuu u ITO cucrem cyliecTByeT
MHO>KEeCTBO TEXHOAOTUUECKUX CXeM peaAn3aliuu BeO-KapTorpadupoBa-
Hug. OpAHA U3 HUX 3aKAIOYaeTcsd B CAepyiollleM. BlauMmopelicTBue «3a-
IIPOC — OTBET» Opay3epa U reocepBepa OCYIeCTBASIETCS BeO-CepBepoOM
o npoTokoay HTTP Ha a3sike HTML uau HML, no3BoafroeM BCTpa-
UBaTh B BeO-CTPaHUIIBI N300pa’keHUs. 3alIPOC, B KOTOPOM YKa3bIBaeTCsI
aapec (URL) pecypca, oOpabaTblBaeTcsa BeO-CepBEPOM U IIepepaeTcs
cepBepy IPUAOKEHUH, KOTOPBIH, B CBOIO O4epPeAb, IepepaeT ero reocep-
Bepy B IIOHATHOU eMy (popMe U IPpUHUMAET OT Hero oTeeT B Bupe HML-
CTpaHUI, AASI IPOBOAKM Opaysepy. ITo 3ampocy reocepBep MOCHIAGET
OTBeT C MeTaA@HHBIMH, OIUCHIBAIOIIMMU IIapaMeTPhl M COAep’KaHue
pecypca, a Tak’Ke BO3MOKHOCTHU M YPOBEHBb A€TAABHOCTH UX BBIAQYM.
MeTapaHHBIE O AOCTYITHBIX CAOSIX MAM UX HAOOpax OnuchIBaroTCa B XML-
AOoKyMeHTe. ['eocepBep 00 beAVHSIET 3aIIPOIIIEHHBIE CAOU B eANHOE Kap-
Torpadudeckoe n3o0pakeHre, KOTOpoe BCTpanuBaeTcs B BeO-CTPaHUILY
AT OTOOpakeHUs Opay3epoM. KpoMe cAroeB MOKHO 3alIpallInBaTh U I10-
Ay4YaTh aTpUOYTUBHEIE AQHHEIE.

Ecam poas Opay3sepa npu Beb-kaprorpadupoBanuu BeoaHsaeT 'MC,
B yactHOCTH Maplnfo, To Beb-cucreMa, ero obecrneunBaroiass, OypeT
3aBUCETH OT BUAA 'eOAAQHHBIX. PaOOTy MOAB30BaTEASI C PACTPOBBIMU AQH-
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HBIMHU OOecIieunBaeT cAyk0a WMS, a ¢ BeKTOPHBIMU AQHHBIMU — CAY>KOa
WES. Texnoaorusgs WMS TO3BOASET TOAYYATh B300pakeHUe PAaCTPOBBIX
CAOEB UAM KapT Ha OCHOBE CTaHAAPTHOTO IIpoTokoAda HTTP u ncnoab3o-
BaTh UX A aHAAM3d, OOHOBAEHHUS CYIECTBYIOIIUX UAM COCTaBAEHUS
HOBBIX KapT. O000IIeHHasa cXxeMa AAHHOM TeXHOAOTHUU TaKOBa. 3alIPOCUTH
CIIICOK Te0CEepPBEPOB, MOAAEPIKUBAIONINX CHEeU(PUKAIINIO0 OTKPHITOTO
I'NMC-korcopruyMa U BEIOPATh T€, B KOTOPBIX XPAHATCS HY KHBIE IIOAb-
30BaTeAIO pecypchl. [TocMOTpeTh CIIUCOK CAOEB YKa3aHHOTO reocepBepa
U BBIOpATh U3 HETO Hy KHBIe. BEIOpATh cIIoco0 MOAyYeHUS U PpabOThI CO
crosiMm: 1) CAOM, COCTOSITIIUU U3 HECKOABKUX UCXOAHBIX cAoeB (1:n) —
AdAbHelIIasg padoTa BBITTOAHSIETCSI C OAHUM CAOEM; 2) HECKOABKO CAOEB —
13 HECKOABKUX CAOEB (1: 1) — AaAbHeNIasd padoTa BEIIIOAHSETCS C KaXKABIM
CAOEM B OTAeABHOCTU. COXPaHUTh UAM M3MEHUTH HAaCTPOUKU (CTHUAU
oopmaeHnus, mpoeKkiuio, opmaT) ucxopHoro caosi. ChopMupoBaTh
cTpyKTypy TAB-(aiira 1 BBECTH ero M4, @ TaKKe BEIOpaTh (GopMy IIpeA-
CTaBAEHHUS CAOS U YKA3aTh BUA €r0 OTOOpa’keHUs IOCAE OTKPHITUSA (pali-
Aa B Maplnfo. CoxpaHuTh c(pOpMUPOBAHHBIN (hpalin U CTeHepupoBaTh
3aIIpOC Pe3yABTUPYIOIETo cA0i (KapTel) — XML-datin, copeprKalnui
onucaHue IIapaMeTpoOB BCeX BEIOPAHHBIX IOAB30BaTEAEM IIapaMeTpPOB:
aApec cepBepa, Ha3BaHUS CAOEB, CTUAM OPOPMAEHHUS, IAOTHOCTb PacTpa,
dopmar u npoeknud. I'lpu orkperTun hatira B Maplnfo ero naszsanue
yKasblBaeT Ha COOTBeTCTBYIoUM XML-daiin, KOTOpeI GOpMUPYeET He-
OOXOAUMBIY CAOU AAST €TO OTOOpaskeHMs B OKHE aKTUBHOM KapTHI.

Texnoaorusg WEFS 11o3BOASIET TOAB30BATEAIO TIOAYYATh BEKTOPHBIE
CAOH, HO HE B BUAE T'OTOBBIX M300pPa’KeHUH, @ B BUAE ITU(PPOBHIX IIPO-
CTPaAHCTBEHHBIX AQHHBIX — 3aliCcer KOOPAUHAT 9AEMEHTOB CAOEB U Aa-
Aee cpepcTBaMu Maplnfo AOTIOAHATE UX U IPEACTaBASITE Ha YPOBHE U300-
pakeHu. O0OOIIeHHAs cxeMa AQHHOM TEXHOAOTMHU CAeAyIomas. [Toab-
30BaTeAb CO3AAET 3allPpOC U IIOCBIAGET €ro reocepBepy, UCIOAB3Y4
HTTP-nporokoa. CHavyaAa 3apallnBalOTCI BO3MOKHOCTUA reocepBepa.
B oTBeT reocepBep NOCHIAGET CIIMCOK CAOEB, KOTOpPhIe XpaHATCs B Oase
AAHHBIX. [ToAb30BaTeAb BEIOMpPAET HY KHBIM CAOM, @ U3 TaOAUITBL — He-
00XOAUMBIE KONOHKY U CTPOKH, IIPUCBAMBaET (DaiAy UM 1 TOCPEACTBOM
MaplInfo 3anpamuBaer ero y reocepsepa. B oTBeT BelpabaThIBaeTCs
XML-cxeMa ¢ onmmcaHueM CAOS (KOOPAMHAT U CTUAEU DAEMEHTOB, IIPO-
eKmu). B oTBeT Ha 3a1TpoCc OAHOM TaOAMIILI TeOCEepPBEP OTBeUaeT BCerAa
TOABKO OAHOM TabAmIIeH (TO ecTb OTHOIIIEeHMe croeB 1:1). Darin TAB (kak
u Apyrue cBga3aHHble ¢ HUM dariasl MAP 1 DAT), moAy4YeHHEBIN € reocep-
Bepa, AOCTYIIEH TOABKO AAST uTeHUs. DopMupoBaHre TabAUIIE C AQHHBI-
MM BBITIOAHSETCS Te0CepBEPOM B COOTBETCTBUU ¢ XML-omncanueM cAos,
KoTopoe coxpaHseTca B Maplnfo aAasd aHaAr3a UAYM CO3AQHNSI KapThL. AN
NIPeACTAaBAEHUS CAOSI HEOOXOAUMO OIIPEAEAUTD CIIOCOO eT0 OTOOPaskKeHUS:
KaK IIOAYYUTCS, CIIMCKOM, B aKTUBHOM KapTe UAM HOBOM KapTe.
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CNOBAPb TEPMHHOB

I YACTD 1. TepMuHbl THAAMUHORKO KapTOrpathuy

ABTOpPCKHM OpUTMHAA KapThl — OPUTHMHAA TeMaTHYeCKON KapThl,
BBIIIOAHEHHBIN CIIeITMaANCTOM II0 TeMe KapThl, B KOTOPOM DAEMEeHTHI CO-
AEPIKaHUSA MOI'YT OBITh HaHECEeHBl 1 O(DOPMAEHEL C OTCTYIIA€HUSIMH OT
TpeOOBaHUMN PeAAKITMOHHBIX YKa3aHUU.

A3MMYT (MICTUHHBIN) — FOPU3OHTAABHBIN YTOA, U3MEPSIEMBIN I10 XOAY
JaCOBOM CTPEAKM Me’KAY CeBEpPHBIM HallpaBAeHHEeM reorpaduieckoro
(MCcTUHHOTO) MepUAMaHa U ADYTUM HallpaBAeHUEM UAM AMHUEH; Ha Kap-
TaX, COCTaBA€HHBIX B IIPOEKIINIX PABHOBEAUKON 1 PaBHOIIPOMEKYTOY-
HOM, a3UMYT OTOOPa>kaeTCsl C UCKa>KeHUSIMU.

A3zpMyTaAbHBIE IPOEKIUY — KAACC KapTorpauieCcKuX IPOeKIni,
B HOPMaABHOM CeTKe KOTOPBIX [IapaAAeAUd — KOHIIeHTPHUUeCKHUe OKPYK-
HOCTH, @ MEPUAHUAHEI — IPSIMBIE, CXOAJAIINECS B IIOAIOCE.

ArtAac — cOOPHUK B3aMMOCBSI3aHHBIX reorpaUiecKuX KapT; aTAa-
CBI TIOAPA3AEASIOTCS Ha BUABI IO COAEPIKAaHUIO, HA3HAUYEHUIO ¥ OXBATY
TEPPUTOPUH.

AspocHUMOK — (poTorpadrieckoe n3odpa>keHue 3eMHOM TOBEepX-
HOCTH, TIOAYYEHHOe C TIOMOIIIBI0 ChbeMKH aspodoTroanmapaTom (ADA)
C CAMOAETQ; TOAPA3AEASIOTCS Ha BUABL B 3aBUCUMOCTH OT OCOOEHHOCTEHN
CBEMKU Ha [TAaHOBBIE U IIEPCIIEKTUBHBIE, B 3aBUCUMOCTH OT N300paske-
HUS Ha YepHO-OeAble U I[BETHBIe, B 3aBUCUMOCTH OT MOoAOKeHUsT ADA
Ha TOPU30HTAAbHBIE U IIAQHOBHIE.

BuAbI KapT — BCe KapTHI AEASITCS Ha Teorpadruyeckue, TAaHeT U APY-
ruxX HeOEeCHBIX TeA W KOCMHUUYECKOTO IIPOCTPAHCTBE; reorpaduieckre
KapThI B CBOIO OUEPEeAb MOTYT IMTOAPA3AEASITHCS 10 MacIITady, cCopeprKa-
HUIO, TEPPUTOPUAABHOMY OXBATy U Ha3HAUEHUIO.

T'eorpajguueckas Kapra — 13o6pakeHue nHdopmaIlnuu 06 00 beKTax
3eMAu (reorH(pOpPMaIIUH), TOCTPOEHHOE C TpUMeHeHueM KapTorpaduye-
CKOU IPOEKIINH, METOAOB lF'eHePaAU3aIIiH ¥ I'PadpuIeCcKUX 0003HaUeHUH.

T'eorpacgnueckasi cucreMa KOOPAMHAT — CHCTeMa Ha SAAUIICOUAE
WAM IIIape, COCTOSIINAast U3 TPUHBUUYCKOTO MepuArana A = 0 1 3KBaTOpa
¢ = 0, OTHOCUTEABHO KOTOPHIX U3MEPSIIOTCS YTAOBBIE BEAMYNHBI T€0Ae-
3UYECKUX UAU @CTPOHOMUUECKHUX AOATOTHI M IIMPOTHI AAST OTTPEAEACHUST
IIOAOJKEHUS AFOOOU TOYKU 36 MHOU IIOBEPXHOCTH; CETh TaPAAAEAEH U Me-
PUAMAHOB Ha SAAUIICOMAE UAM ITIape, IPOBEAeHHas uepe3 OoNpeAeAeHHbIe
UHTEPBaABI IIIUPOTHI U AOATOTHI, Ha3bIBaeTCs reorpaguyecKorii CEeTKOM.

I'raBHbBIe HallpaBA€HUS B KapTorpaguueckoil NpoeKuuu — ABa
B3aMMHOIIEPIIEHAUKYASIPHBIX HAIIPaBACHUS B KaKAOHM TOUKE KapTHI, 10
KOTOPBIM YaCTHBIE MacIITaObl UMEIOT HauOOAbIIIee 1 HauMeHbIIee 3Ha-
JeHue.
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N3paHne KapT — 3aBepIaloIui 3Tall B TEXHOAOTUYECKOM ITUKAE CO-
3AQHMS KapT, Ha KOTOPOM C ITOMOIIIBIO TIOATOTOBAEHHBIX IIe9aTHBIX (DOPM Ha
IPOOOIIeYaTHBIX CTaHKaX UAK O(PCETHBIX MAIlTMHAX ITeUaTaroT TUPask KapThI.

N3paTeAbCKul OpUrnHaA KapThl — OPUTHMHAA KapThl, OTBEUAIOIINYT
TpeOOBaHUAM U3AAHU.

N cka)keHnsi A\AMH — OTKAOHEHUe YaCTHOTO MacIlTada AAMH OT TA@B-
HOTO MacIITaba, BEIpa’keHHOe B IIPOIIEHTaX.

NckakeHue naomapell — OTKAOHEHMe MacliTada IAOIIapAei oT
TA@BHOTO MacIiTaba AAMH B KBaApaTe, BEIpa’keHHOe B IIPOIleHTax.

N ckaskeHne yrAOB — Pa3HOCTh YTAOB MeJKAY HallpaBA€HUIMH Ha
KapTe ¥ COOTBETCTBYIOIIMMY HAIIPABACHUSIMY Ha ITIOBEPXHOCTH DAAUII-
CcoHrpa MAM IIapa.

Hcnoab30BaHMe KapT — pa3peA KapTorpaduy, TOCBIIIeHHBIN Me-
TOAOAOTMHU U CIIocOOaM U3MepeHNH, a TaK)Ke MeToAaM 00pabOTKU U ITpe-
oOpa3oBaHusa UH(MOPMAIlUU Ha KapTax.

HcxopHBIE MaTepHaAbl MAY HH(POPMALMOHHbIE UICTOYHUKHN — 3TO
Pa3sAUMYHOTO POAA MaTepHuaAbl (KapThl, IAQHBI, aTAACHI, adP0O- U KOCMO-
CHUMKU, TAOAUIIBL, TEKCTHI ¥ AP.), ”HPOPMAIUA KOTOPBIX UCIIOAB3YETCS
AAS pa3pabOTKM IIPOEKTa U COCTaBAEHUS CO3AaBaeMOU KapThI.

KapacTpoBasi KapTa — TeMaTH4ecKas KapTa, CoAepIKalllas CBeAeHUS
roCypQpCTBEHHOTIO KapacTpa HepsrwrkumocTta (IKH).

Kaprorpadmus — oTpacAb HAy4YHOU U IIPAKTUYECKOU AATEABHOCTH,
KOTOpas 3aHMMaeTCs U3ydeHueM, pa3paboTKaMu 1 CO3AaHUEM Pa3And-
HBIX BUAOB KapT U APYToM KapTorpadrnuecKoy MPOAYKIIMY (IIAQHOB, aT-
AQCOB, TAOOYCOB U T. IL.).

Kaprorpagunueckue ocaobl 'KH — Tonorpadguyeckue KapThl 1 ITAA-
HBI, NCTIOAB3YIOIIUECS AN BEACHUS KaAACTPa M CO3AAHUSA KaAACTPOBBIX
KaprT.

Kaprorpadunyeckue 3Haku — rpadrueckue U Apyrue 0003HaueHud
IIPeAMEeTOB Ha KapTaX U UX KAUeCTBEeHHBIX U KOAMUEeCTBEHHBIX XapaKTe-
PUCTHUK.

Kaprorpadunyeckast uH(popmManus — CopeprKalllecsd Ha KapTe CBe-
AEHUS.

KapTrorpaduyeckas npoeknus — (pOPMYABL, C IOMOIIBI0 KOTOPBIX
TTIOBEPXHOCTh SIAAUIICOHAQ UAY IITapa OTOOpakaeTcs Ha MAOCKOCTH.

KapTtorpaduueckas ceTka — reorpaduieckas ceTka, OToOOpa>keH-
Hag 1o popMyAaM KapTorpadudeckoi NPoeKIIny 1 U300pa>keHHad I'pa-
(hbUueCcKH Ha INOCKOCTH; TOUKH ITIepeceyeHUs IaparreAell U MEPUAUAHOB
CeTKU Ha3bIBAIOTCSA Y3AOBBIMM TOUYKaAMM KapTOorpapUueCcKoOU CETKU.

KoMnoHoOBKa KapThl — pa3paboTKa KOMIAKTHOT'O pa3MellleHus BCex
JacTelr 1 o01Iero opopMAeHNS IIPOEKTUPYEMOM KapThl, pe3yAbTaTOM
KOTOPOM fIBASIeTCS 4epTe’K Ha OyMare, Ha3blBaeMbIM MaKeTOM KOMIIO-
HOBKU; PEAaAM30BAHHBIE B KapTe Pe3YAbBTAaThl KOMIIOHOBKH.

KoHnyeckue mpoeKuum — KAACC KapTorpauuecKux MPOEKIUH,
HOpMaAbHasl CeTKa KOTOPBIX 00pa3oBaHa IMapaAAeAsIMU B BUAE AYT KOH-
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IIEHTPUYECKUX OKPY’KHOCTEU M MepUAMAHAMU B BUAE NPSAMBIX, CXOAS-
IIUXCA K ITIOAIOCY.

KocMuueckuil CHUMOK — M300pakeHHUe 36 MHOU IOBEPXHOCTH, I10-
Ay4eHHOE IIOCPEACTBOM CKaHepHOH, (hoTorpad@ruieCcKor UAU TEACBU3U-
OHHOM CBHEMKU C UCKYCCTBEHHOT'O CITYyTHUKA 3€MAU.

Kocsle npoeknuu — KAaacc KapTorpad@ruiecKUX IPOeKIni, B KOTO-
PBIX IIOAIOC UCIIOAB3YEMOU C(PepUUECKOM CUCTEMBI KOOPAUHAT HE COB-
TmajpaeT ¢ TOUKaMU reorpamiecKrX ITIOAIOCOB U 9KBaTOpa.

AereHpa KapTel — TO JKe, YTO CUCTeMa UAYM TaOAUIA YCAOBHEIX 000-
3HaAYEeHUN.

AOKcoApOMHUS — IIPAMAS AMHUSA Ha KapTe B IPOEKIIUN PABHOYTOAb-
HOU HOPMAaAbHOM IUAMHAPUUYECKON MepKaTopa, KOTOPOM Ha SAAUIICO-
UA€ UAU IlIape COOTBETCTBYET AYTQ, IlepeceKalrollasi MepHUAWAHBI IIOA
OAHHUM U TEM >Ke YTAOM.

MacmTa0bl KapThl: YaCTHBIM MacIITad AAUH, ({ — OTHOIIIEHUE AAU-
HbI OECKOHEYHO MAAOTO OTpPe3Ka B AIOOOM TOUKe KapThl K AAUHE COOT-
BEeTCTBYIOIIEro eMy 6€CKOHEYHO MaAOTO OTpe3Ka Ha dAAUIICOMAE, 3Ha-
yeHHe KOTOPOI'o 3aBUCUT OT IIMPOTHI, AOATOTHI TOUKH U a3UMyTa OTpe3-
Ka; TAGBHBIM MacmTad AAWH, M, — YACTHBIA MacIITad Ha TAABHOM
S5AeMeHTe KapTorpauieCcKou CETKH, UCIIOAB3YEMBIN AAT OIIPEAEAEHUS
UCKa’)KEeHUM AAUH U 0003HaYeHMS MacIITada KapThl; M — YaCTHBIU Mac-
mTad BAOABL MepPUANAaHA; 1 — YaCTHBIM MacIiTad BAOAL TapPAAAEAN; MacC-
mTab MAOIIaAEeH, p — OTHOIIeHre 6€CKOHEYHO MaAOM Tpaneliuu B AF0O0M
TOYKe KapThl K COOTBETCTBYIOIIEH Tpalelluy Ha SIAAUIICOUAE, 3HaUeHUe
KOTOPOT'O 3aBUCHUT TOABKO OT IIMPOTHI X AOATOTHI TOUKH.

MaremaTuyecKkasi 0CHOBa KapThl — KOMIIOHEHT KapThl, BKAIOUAIO-
MY B ce0d TaKue ee MaTeMaTHyecKre SAeMeHTHI, KaK MacIITad, KapTo-
rpaduyeckad IPOeKIUs U CeTKa, OIIOPHbIe TOYKY, KOMIIOHOBKA, & MHO-
TOAMCTHBIE (B YaCTHOCTH, ToIlorpaduduecKue) KapThl AOIIOAHUTEABHO
UMeIOT IPSIMOYTOABHBIE CUCTEMY KOOPAWHAT U CETKY, a TaKyKe pasrpad-
Ky ¥ HOMEHKAQTYPY.

MepupuaH — AMHUSA reorpapUuecKor CETKH, COEANHSIOIIAs IIOAIOCHI
U IIPOXOAAIIAs B TOUKAX, MMEIOIINX PaBHBIE 3HAUEHUS AOATOTEL; [PUHBUY-
CKMU MEpUAUAH — MEePUANAH, IIPOXOAAIINN Yepe3 IIeHTP 00CepBaTOpUun
I'prHBHYAE, OT KOTOPOTO BEAETCS CUET AOATOT Ha BOCTOK 1 3a11ap, oT 0 po 180°.

HopmaabHBIE TPOEKIUN — KAACC KapTorpauuecKUX IIPOeKITnH,
B KOTOPBIX IIOAIOCHI HCIIOAB3YeMOM chepUudecKO CUCTEMBI KOOPAUHAT
COBIIQAQIOT C ITIOAIOCAMU reorpauiecKoy CUCTEMBI KOOPAWHAT.

OmnopHble TOYKU — XapaKTePHBIE TOYKYU HA HICXOAHOM KapTe (IIAaHe),
HUCIIOAB3YyeMBIe AN IlepeHoca ee THPOPMAIIUK Ha TOATOTOBAEHHYIO Ma-
TeMaTUYEeCKYIO0 OCHOBY CO3AaBaeMOM KapThl UAU A IIPUBS3KHU pacTpa
HUCXOAHOU KapThl B IIM(PPOBHIX TEXHOAOTUAX.

OpToroHaabHasi IPOeKIHs — OTOOpa>keHue TOUeK YPOBEHHOH I10-
BEPXHOCTHY OTBECHBIMU AMHUSMU Ha IAOCKOCTH; TPUMEHSETCS Ha TOIIO-
rpadpuyecKux u POTONNAHAX.
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OdceTHBIE CTAHOK U MallIHA — YCTPOMCTBA AAS IIeYaTaHUs KapT, OC-
HOBAHHOTO Ha IIepeHOoCe TUIOTPA(CKOM KPACKU C ITeYaTaroluX SAeMEeHTOB
Ie4aTHBIX (hOPM Ha OyMary ocpeACTBOM OOTSAHYTOr'O PE3UHOBBIM IIOKPBI-
THeM O(PCETHOTO IIMAMHAPE; O(PCETHBIE CTAHKU MPUMEHSIOT AAS ITedaTH
MIPOOHBIX OTTUCKOB, APYTHX BCIIOMOTaTeABHBIX MaTepPHUaAOB, a TAaKKe He-
OOABIIIMX TUPa’kek KapT; MallTMHBI 0OAAAQIOT BBICOKOM TPOU3BOAUTEABHO-
CTBIO, IIO3TOMY IIPUMEHSIOTCS AAS ITedaTaHMs OOABIINX TUPAayKeH KapT.

ITapannreas — AnHUA reorpauuecKor CETKH, COEAUHSIONIAs TOYKHU
PaBHBIX 3HAUEHUU MIUPOTHI; cUeT 3HaueHul BepeTcs oT 0 Ao 90° Ha for
U ceBep OT 3KBATOPA.

ITepcnieKTUBHO-a3uMYyTaAbHBIE IPOEKIUM — KAACC KapTorpadu-
YeCKHUX IMPOEKIINH, B KOTOPHIX TOBEPXHOCTH 3eMHOTO IIIapa Ipoeliu-
pyeTcs U3 TOUKHU 3PeHUS 110 3aKOHY AUHENHOU MepCIeKTUBEI Ha IIAO-
CKOCTb.

ITeyaTHasa popMa — artOMHHNEBAs TAACTHMHA C HAHECEHHBIMH IIe-
YATAIOIUMU U IPOOEABHBIMU IAEMEHTAMU AT U3AAHUA KapT.

IThan — u3oOpakeHre reonH(OpPMaH, IOCTPOECHHOE B KPYITHOM
MacuiTade B OpTOTOHAABLHOM IIPOEKITNY C UCIIOAB30BaHUEeM rpadpuieCcKUX
0003HaYeHMnH.

IToaroTOBKa KapThl K M3AQHHUIO — 3TAIl CO3AAHUSA KapThl, HA KOTOPOM
BBITIOAHSIOTCS U3AATEABCKIE OPUTUHAALI U ITedaTHBIe (POPMBEI, a TaKKe
APYyTHe BCIIOMOTaTeAbHble MATEePUAABI.

IToasipHas cucTeMa KOOPAUHAT — CHUCTEMa KOOPAUHAT Ha IIAOCKO-
CTH, COCTOSAINAS U3 IIOAIOCA (TOYKU Hadara KOOPAWHAT), IIOAIPHOTO pa-
AWYyCa U IOASIPHOTO YTAQ; HAa IOBEPXHOCTHU IIapa POAB IIOAIPHOI'O PAAAY-
Ca BBITIOAHSIET 3eHUTHOE PACCTOsIHUE, @ IIOASIPHOTO YyTAQ — a3UMYT.

ITonepeyHble MIPOEKIUN — KAACC KapTorpadruecKuX IIPOeKITnH,
B KOTOPHBIX ITOAIOC UCIIOAB3YEeMOM CheprudecKol CUCTEeMbl KOOPAUHAT
COBIIAAQET C KaKOM-AUOO TOUKOM reorpadruuecKkoro 3KBaTopa.

ITpoekTupoBaHue (AU PEAAKIIMOHHAS IOATOTOBKA) KaPThl — Ilep-
BBIM 3TAll CO3AAHUS KapThl, HA KOTOPOM pa3padaThIBAIOTCS IAEMEHTEI
U IIapaMeTphl OyAyIlel KapThl, a TakKe TEXHOAOIMS ee CO3AaHUd; pe-
3yAbTaTaMM pa3paboTKU MOTYT OBITE IIpOTpaMMa (IPOeKT) KapThl AUOO
PeAAKIMOHHBIE YKAa3aHU.

ITpou3zBoabHas KapTorpaguyeckas IpoeKnus — KapTorpadpuyue-
CKas MPOeKIus, B KOTOPOM UMeIOTCS UCKa’KeHUs YyIAOB, AAMH U IIAO-
mIapen.

ITpssMoyroabHasi cucreMa KOOPAMHAT (KapTorpadpuyeckuil Bapu-
QHT) — CHUCTEeMa U3 ABYX B3aUMHO 1€ PIIEHAUKYASIPHBIX IPSIMBIX (B€PTHU-
KaAbHOU — X ¥ TOPU30OHTAABHOU — Y), HCIIOAB3yeMas B TEOPUU KapTo-
rpapuiYecKux IpPoeKIu, a TaK)Ke AAS ITOCTPOEHMS KapTorpaoruiecKou
CeTKH U OIIOPHBIX TOUEK IIPU COCTAaBA€HNU KapThl ¥ BHIIOAHEHUS U3Me-
peHul u rpapuYeCcKuX IOCTPOEHUM IIPU UCIIOAB30BAaHUN KapThI.

PaBHOBeANKUe IPOEKIUY — KAACC KapTOTrpapuueCKUX MPOeKIui,
B KOTOPBIX HEe UCKAXXaIOTCA AOIaau (p = 1).
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PaBHOIIPOMEIKYTOYHBIE MPOEKINHU — KAACC KapTorpauuecKmx
MIPOEKITHH, B KOTOPBLIX MAacIITad BAOABL OAHOTO M3 'AaBHBIX HaITpaBAe-
HUY — IIOCTOSIHHAS BEeAWYNHA.

PaBHOYroAbHBIE IPOEKIIUM — KAACC KapTorpadudeCcKUX MIPOeKIIUH,
B KOTOPBIX OTCYTCTBYIOT UCKa’KeHUS YTAOB.

Pasrpagka 1 HOMeHKAATypa TonorpauyecKkux KapT — CHCTeMa
AEAEHUS KapT Ha AMCTEI 1 0003HaUEHHUS AUCTOB; B €€ OCHOBE AeJKUT Ae-
AeHHe Me>KAYHapoAHOM KapThl MaciTada 1:1 000 000 Ha IIHPOTHEIE PSIAB
c 0003HAUEHUSAMHU AQTUHCKUMU OyKBaMU M Ha MepPUAUAHHBIE KOAOHHBI
C HOMEepaMHW.

PepaknuoHHbIE YKa3aHUS 110 CO3Aa@HUIO KapThl — PEAAKIIMOHHBIN
AOKYMEHT, COAEPIKAIUM YKa3aHUs 10 OCHOBHBIM BOIIPOCAM COCTaBAEHUS
KapThl ¥ IOATOTOBKY ee K U3AQHUIO.

CocTaBUTEeABCKUI OPUTHHAA KapPThl — OPUTMHAA KapThl, U3TOTOB-
AEHHBIM B pE3YABTATE COCTaBAEHUS], HA KOTOPOM 3AEMEHTHI COAEPIKAHUS
HaHeCeHBI 1 0(DOPMAEHEI B COOTBETCTBUY C TPeOOBAHUSIMU PEAAKITMOH-
HBIX AOKYMEHTOB.

CocTaBaeHHe KapThl — 3Tall CO3AAHUS KapThl, Ha KOTOPOM BBITIOAHS-
IOTCSI 1 ODOPMASIOTCS €€ aBTOPCKUM U (UAK) COCTaBUTEABCKUM OPUTUHAABI.

Cnoco0ObI n300parkeHus1 UHQPOpPMa M Ha KapTax — IIpaBUAa, CO-
TAQCHO KOTOPBIM BCTpevaloluecs Ipyu KapTorpadrpoBaHUM COUYeTaHMUS
BUAOB ITO3UIIMOHHBIX ¥ @TPUOYTUBHBIX CBEACHUN 0003HAYaI0TCs Olipe-
AEAEHHBIMU IpapUIeCKUMU CPEACTBAMU U UX ITIepeMeHHBIMU; B TeMaTH-
JeCcKoHU KapTorpaduu cyiiecTsyeT 11 OCHOBHBIX CITOCOOOB U HECKOABKO
PasHOBUAHOCTEN HEKOTOPBIX U3 HUX.

Cdepuyeckas cucTeMa KOOpAMHAT — UCIIOAb3yeMasi B KOCHIX 1 [T0-
IIepeYHbIX KapTorpaduuecKUX MPOEKIIUAX CUCTEMa KOOPAMHAT Ha cde-
pe, TOAIOC KOTOPOM HE COBIIAAAET C reorpapuiecKuM ITOAIOCOM.

TexHOAOrNU CO3AaHUS KapT (KapTorpaduieckue TEXHOAOTHUM) CO-
CTOSIT U3 ITAIIOB M ITIOAPA3AECASIOTCS Ha BUABI IIO CTEIIEHM aBTOMATHU3M-
POBAHHOCTHU U II0 METOAY COOpa NCXOAHOM NHAMOPMAIIUH; KaKABIN BUA
TEXHOAOTMHU MMeeT COOCTBEHHBIE KOAUYECTBO U IIOCAEAOBATEABHOCTH
9TATIOB.

To4YHOCTh KapThl — CTEIEeHb COOTBETCTBUS ITOAOKEHUST TOYEK Ha
KapTax UX IIOAOKEHUIO Ha DAAUTICOUAE; 3aBUCUT OT MacCIITa0a, IPOeKINY,
rparuecKuX CPeACTB KapThl, @ TAK’Ke TEXHOAOTHUM ee COCTaBAEHUS.

YpoBeHHasi MOBEPXHOCTh — IIOBEPXHOCTb PUIYPHI 3€MAH, COBIIA-
AQIOIast C MTOBEPXHOCTHIO OKeaHa B CIIOKOWHOM COCTOSTHUM U IIPOAOA-
>KeHHas TIOA MaTepUKaMU.

doTorpaMmMeTpus — CMe’KHas C KapTorpaduei AUCIIUIIANHA, 3a-
HUMAOIIAasaCcs OlpeAeAeHUeM TIOAOKeHUs, POPMEL U pazMepa OOBEKTOB
3eMAu ITyTeM 00pabOTKU UX N300pa’keHN Ha CHUMKAaX.

IIuArmHApHYeCKHe IPOeKINU — KAACC KapTorpaduIeCcKUX IIPOeK-
L1, HOpMaAbHAasA CeTKa KOTOPBIX IIPEACTABASET COOOU IIPIMOYTOABHYIO
CeTKYy.
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DAAMICOUA — MaTeMaTHUuecKasd MOAEAb (PUTYPHL 3EMAU B BHUAE I10-
BEPXHOCTH, OOpa30BaHHOM BpAllleHUEM 3AAMIICA BOKPYTI MAAOM OCH,
C ITapaMeTpaMy OOABIIION IIOAYOCH M CIKATHS; IT0 3BHAUEHUSIM IIapaMeTPOB
SAAUIICOMABI MOTYT OBITH o01ue (O33) 1 HallMOHaAbHBIE (pedepeHIl-
SAAUNICOUABI); B PD, B 4aCTHOCTH, UCIIOAL3YeTCS pedePeHIl-IAAUTICOMA,
Kpacosckoro.

I YACTb II. Tepmunbl UHthpoBoil KapTorpaging

AKC (aBTOMaTM3MpOBaHHAA KapTorpadguieckas cucrtemMa) — rpadu-
yeckuli pepakTop, [MC, m3pareabckas cucTeMa UAU KOMIIAEKC M3 HECKOAb-
KUX CUCTEM, CPEACTBAMM KOTOPHIX CO3AQI0TCS ITU(POBBIE KapThI.

AHaAU3 CTPYKTYP reOAaHHBIX (TeO0aHAAU3) — TeXHOAOTHUS, OCHO-
BaHHadA Ha MeTOAAX aHaAM3a M CUHTe3a FeOAQHHEIX (Oydepusaiiuu, oBep-
Aed, aHaAnU3a ceTel, MOPOMETPUM U HEKOTOPBIX APYTHX), OOecIieynBa-
Iollad pelleHne psaa TPOCTPAaHCTBEHHBIX 3aAa4 cpeacTBamu [VIC.

AnmnaparHasi 6aza I'MIC — TexHUYeCKUe YCTPONCTBA, IOAAEPKUBA-
romue paboty 'MC-11akeToB; BKAIOUAET B ce0 KOMIBIOTEPHI, AUTUTAM-
3ephl U CKaHePHl, IAOTTEPHL U APYTHe YCTPOMCTBA BBOAQ, OOPAbOTKH,
OTOOPa’KeHUS U IIe4aTU TeOAAHHBIX.

ATpuOyTUBHBIE TeOA@HHBIE — COCTABASIONIAsI TeOAQHHBIX, OTpaka-
IOIasl CYIIHOCTHBIE CBOMCTBA IIPEAMETOB; XPAHATCA B aTPUOYTHUBHOU
0aze paHHBIX (ABA) 'MIC nAu B naMATH T4eeK pacTpa.

baza paHHbIX (BA\) — CTPYKTYypa, UCIIOAB3yeMas A XPAaHEHUS AQH-
HBIX, He3aBUCHUMas OT IIPUKAAAHBIX IIPOTPaMM U UMeIollasi COOCTBEHHYIO
cucteMy ynpasaenus; B ['VIC npuMeHsIoTCS, Kak IPaBUAO, BA peadnu-
OHHOTI'O TUIIA A\ XPaHEeHUs aTPUOYTUBHBIX T€OAQHHBIX.

Beb-reocepsep (BeO-KapTorpaduueCcKmii cepBep) — cepBep, OTBE-
YaIOIIUU Ha 3alIPOCHI KAMEHTA, BEIOUPAIOIUY B Oa3e AQHHBIX 3allpallln-
BaeMble reopecypChl ¥ OTCHIAAIOIINN UX ITIOAB30BATEATO.

BeG-kapTrorpadupoBaHue — IIPOIleCC OTOOPa’kKeHUs, CO3AQHU,
pacrpocTpaHeHud, aHaAar3a 1 00pabOTKU ITUPPOBHIX KapT C IpUMeHe-
HUeM cpeAcTB MHTepHeTa.

BekTopu3anus reoA@HHbBIX — TeXHOAOTHS IIPe0O0pa30BaHUs CTPYK-
TyP F€OAQHHBIX U3 PACTPOBOU MOAEAU B BEKTOPHYIO.

BekTopHasa MoAeAb — CIIOCOO OPTaHU3AIUU CTPYKTYP F€OAAHHBIX,
Ha3bIBAE€MBIX CAOSIMU, B BUAE COBOKYITHOCTEHN UAU IIOCAEAOBATEABHOCTEN
3HAUYEHUH ITap NPSIMOYTOABHBIX KOOPAMHAT TOUEUHBIX UAM AMHEHHBIX
U KOHTYPHBIX 9A€MEHTOB IPeAMETHON 00AACTH.

BeKTOpPHO-TOIIOAOTAYECKast MOAEAB — BEKTOPHAA MOAEAB, B KOTOPOU
KpoMe IPSAMOYTOABHBIX KOOPAUHAT YYUTBIBAIOTCS TOIIOAOTHYECKUE OTHO-
LIIEHUSA MEKAY IAEMEHTaMU (MHIJUACHTHOCTH, CMEKHOCTHY, HAlIPAaBAEHUS).

I'eopanHbIe — 5TO reonH@OpPMaIyd, IPEeACTaBACHHAS B IIM(PPOBOM
BUAE.
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T'eoundopMmaTnka — paspesr THPOPMATHUKH, CIIEITNAAN3UPYIOIINN-
csl Ha pa3paboTKe, IPUMEHEHNUH U Pa3BUTUM reOMH(OPMAIMOHHBIX CH-
creM (I'MC) u rexaonoruut (I'MT).

T'eonnpopManus — cBepeHNS 00 00 beKTax 3eMAU; UMeeT IIPOCTpaH-
CTBEHHYIO U aTPUOYTHUBHYIO COCTaBASIOIINE.

T'eonngopmanmonnoe kaprorpaguposanue (I'IC-kapTorpadupo-
BaHUE) — CO3AaHUeE, XpaHEeHHe U UCIIOAB30BaHue KapT cpepcTBamu ['VIC;
SIBASIETCS OAHUM M3 OCHOBHBIX BUAOB ITM(PPOBOTO KapTOoTpadUpPOBaHUA.

T'eomopTan — cucteMa cbopa, XpaHeHUsI, PacIpPOCTpaHeHUs, OTO-
Opa>keHnd U 00pabOTKU reopecypcoB, obecnieueHHasa cpepactBamu 'IC
u cetu ViHTepHerT.

I'"C (reorpaduueckas nHPOPMALTMOHHASI CUCTEMAa) — allllapaTHO-
IIPOrpaMMHBIN KOMIIAEKC, TpeAHa3HaueHHBIN AT aBTOMATHU3MPOBaHHOMN
UAM aBTOMATU4YeCKOM 0OpabOTKU IeOAQHHBIX M CO3AQHUS PA3ANUYHBIX
reonH(MOPMAIIMOHHBIX ITPOAYKTOB.

I'NT (reomHpOpPManMOHHAA TEXHOAOTUSA) — OTAEABbHASA (DYHKIUSA,
C IIOMOIIIBIO KOTOPOM MOJKET OBITh CO3AaHa KaKas-An00 CTPYKTypa reo-
AAQHHBIX UAM BBITIOAHEHA KaKasg-An0o omepalius c Hel.

NpeHTuduKaTop — YHUKAABHBINM HOMED, IPUCBOEHHBIN DAEMEHTY
(Touke, AWHUHM UAU KOHTYPY) AAS OCYIIIECTBACHUS B3aUMOCBSI3U IIPO-
CTPAHCTBEHHBIX ¥ COOTBETCTBYIOIIUX UM @TPUOYTUBHBIX COCTaBASIONINX
TeOAQHHBIX.

HNuTepderic moab3oBaTeas (TOAb30BaTeAbLCKUM nuHTepdetic, [T1) —
cucTeMa IporpaMM 1 HaraAgAHBIX cpepcTB M C-nnakeTa, oOecrneunBaroias
IIPOCTOE U OIIePAaTUBHOE B3aUMOAEUCTBHE IIOAB30BATEAS C CUCTEMOU.

MHIMAEHTHOCTh — TOIIOAOTHYECKOe OTHOIIIeHUe, ONUCHIBAloIee
CBS3b ABYX COCEAHUX Pa3HOMEPHBIX IPOCTPAHCTBEHHBIX IAEMEHTOB —
TOYKHU Y AUHUU, AMHUY U 0OAACTH; IPUMEHSeTCSI B BEKTOPHO-TOIIOAOTU-
YECKUX MOAEASIX CTPYKTYP T€OAQHHBIX.

Kaprorpadguueckast arredOpa — METOABI U OIlepallui MaTeMaTuue-
CKOM 00paboTKM pacTpoB, tpuMeHsieMble B ['VIC pacTpoBOTO THUIIA.

Khaaccudurarop — cructeMa KAaacCUUKAITUN ¥ KOAUPOBAHUS dAe-
MEHTOB U CBOMCTB IIPEAMETHOM 00AACTY AU CBEACHUN O HUX, TPeAHa3-
HaYeHHas AN OPTaHU3aIi AQHHBIX B @aBTOMaTU3UPOBAHHBIX CHUCTEMAX,
B ToM uricae B ['MIC u AKC.

Koabl — 111 pEl, OYKBBEI U CUMBOABI, UCIIOAB3YeMBbIe AT KOMIIAKT-
HOro 0003HaueHMd CBeASHUM 1 YAOOHOM X 00PabOTKU B CUCTEMAaX.

Maker neyatu KapTbl — CHOPMUPOBAHHBEIN U O(QOPMAEHHBINU
B cpepe 'MC nau AKC oKOHUATEeABHBIM BapUaHT UM POBOU KapPTHI,
KOTOPBIN MOJKHO COXPAaHUTh, CKOTUPOBATh AU HalleuaTaTb IAOTTEPOM
Ha OyMmare.

MeTajpaHHbBIE — 3TO AQHHBIE O CTPYKTyPaX AQHHBIX; IPUMEHUTEAD-
HO K ITU(PPOBBIM KapTaM K HUM OTHOCSITCS TaKMe CBEACHUS O HUX, KaK
TeMa, TAaBHBIM MacuITad, OOBbEKT, TOA U MeCTO CO3AAHUS, ITPOEKIIN,
dopMaThl U HEKOTOPHIE APYTHE.
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OBepAaell — pa3AUYHBIE OIIEePAIMU CO CAOSIMHU, ITI03BOALIONINE BhI-
TIOAHSITh UX COBMECTHBIV aHAAW3 UAU M3 HUX CUHTE€3UPOBAThH HOBBIM CAOM.

ITapameTpsl NPOEKIMHN — B TeOMH(OPMATUKE: BEAMUUHBI KapTo-
rpaduuecKoM IPOeKINY, TI03BOASIOLIEe HACTPAUuBaTh €e Ha KOHKPETHYIO
TEPPUTOPUIO U IIOAYUATh TEM CaMbIM COOTBETCTBYIOIIYIO CUCTEMY KOOP-
AMHAT U KapTorpauiyecKyro CETKY.

ITporpammuoe o0ecnieuenue (I1O) I'MC — naket nporpamm (I'MIC-
IIaKeT), 00eCIeYnBaloN Ui TEXHOAOTNYEeCKEe, PYHKIIUOHAABHBIE 1 UH-
TepaKTHUBHBIE BO3MOKHOCTH CUCTEMEL.

ITpoekT LIK (TIC-TpO€KT KapThl) — U3A0KEHHBIHN B TEPMUHAX I'e0-
MH(OPMATUKU ¥ OPUEHTUPOBAHHEBIN HA KOHKPETHYIO CUCTEMY IIPOEKT
nu@dPOBOM KAPTHL, B KOTOPOM OIIPEAEAECHBI HEOOXOAUMEBLIE AAS €€ CO3AA-
HMS MCTOUYHUKH, CTPYKTYPhI reOAQHHBIX, ITapaMeTphl, HaCTPOMKY, pe-
CYPCHI U TEXHOAOT .

ITpoeknus u cucrema KoopAuHat B 'MIC: npoeknusa — 3To ypaBHe-
HUS AN OIPEAEAECHU I MaTeMaTUYeCKUX ITapaMeTPOB IIUPPOBOU KapTHI;
KOI'AQ TPOEKIVS IOAYYaeT KOHKPeTHbIe 3HaueHUsI IapaMeTPoB, OHa CTa-
HOBUTCS CUCTEMOM KOOPAWHAT.

ITpocTpaHCTBEeHHBIE T€OAAHHBIE — COCTABASIONIAsd TeOAAHHBIX,
BKAIOYAIOIas ITIO3UIUOHHBIE (KOOPAWHATHI) U TOIIOAOTUYECKUE (OTHO-
LIIEHU4) AQHHEBIE O IPeAMETaX; XPAaHATC B IPOCTPAHCTBEHHOM Oa3e AaH-
uwix (I[1BA) TYIC caroeBoro Tuna.

PacTpu3anus reopaHHBIX — TEXHOAOTUS TPe0OPa30BaHUI CTPYKTYP
reOAAHHBIX U3 BEKTOPHOM MOAEAU B PACTPOBYIO.

PacTtpoBas MOAeAb — MIAOCKas CTPYKTypa '€OAQHHBIX, B BUAE Ma-
TPUIIBL, KAKAAS TUeliKa KOTOPOU UMeeT KOOPAUHATHL U 3HaUeHUe (AQHHbBIe
O IIBeTe U300paskeHusI UAM CBOUCTBAX OOBHEKTA).

PepakTupoBaHue — TeXHOAOTUI OPOPMAEHUS, KOHTPOAS M UCIIPaB-
AE€HUS Pe3yABTATOB APYTHUX FeOMH(OPMAaIlMOHHBIX TEXHOAOTUH C IIOMO-
IIIHI0 CPEACTB rpapUIeCcKOTO PeAaKTOpaA.

CMEe>KHOCTh — TOIIOAOTHUECKOe OTHOIIIeHUe, ONMChIBAloIee CBSA3b
ABYX COCEAHUX OAHOPa3MepPHBIX TPOCTPAHCTBEHHBIX SAeMEeHTOB, UMEIOIINX
OOIIIYIO TPAHUILY UAU TOUKY — OOAAQCTU C OOAACTHIO UAU AMHUU C AMHUEMN.

ChaoM — IAOCKas BEKTOPHAS CTPYKTYPa, CoAeprKalllasd reOAaHHbBIE
(KOOPAVHATHI 1 TOIIOAOIMYECKIME OTHOIIEHMS) 00 SAeMEeHTaX OAHOI'O BUAQ
U OAMHAKOBOM pa3MepHOCTH.

CTpyKTypa reoAaHHBIX — MaCCHUB reOAQHHBIX, CBSI3aHHBIX MEXKAY
CcOo0O0M KAKUMU-AUOO OTHOIIEHUAMU (AOTUYECKUMHU, MAaTEMaTUIECKUMH,
reoMeTpUYeCKUMU, TornororndeckumMu); B I'MIC arg opraHu3anuu reo-
MAQHHBIX IPUMEHSIOT Takue CTPYKTYPHI, Kak caoi, pactp 3D, ABA, TIBA,
u I'TABA, (coctosiiast uz ABA u TTBA).

TeMaTHYeCKHUH CAOM KapThl — CAOM-OCHOBA C pa3MellleHHbBIMU Ha
HeM aTpUOYTUBHBIMU TeMaTU4YeCKUMU reOAQHHBIMU.

TpexmepHas MopeAb (3D-MOAEAB) — CTPYKTypa IeOAQHHBIX BEK-
TOPHOTO MAW PACTPOBOTO TUIIQ, B KOTOPOM IIAOCKAs COCTaBASIONIAs AO-
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IIOAHEHAa TpeThel KOOPAMHATOM (QIllIAMKATON); UCIIOAB3YeTCS AAS Opra-
HU3alMU FeOAAHHBIX O peAbede U re0(PU3nIeCKUX ITOASIX.

XapakTepUCTHKH pacTpoB — pa3pellleHue, OpUeHTallusI, TUII 3Ha-
yeHU!, popMar.

OudpoBanne — TeXHOAOTUSA NPeoOPA30BaHUA reOMHGOPMAIN
KapT, IIAQHOB, CHUMKOB B IIM(POBOU BUA C OMOIIBIO AUTUTAAU3AIUN
UAM CKAHUPOBAHUS.

Hudposas kKapTa — P POBOU AHAAOT TPAANLIMOHHOW KAPTHI, IIPEA-
CTaBA€HHBIN B BUAE B3aUMOCBSI3aHHBIX CTPYKTYP F€OAQHHEBIX B IaMATU
KOMIIBIOTEPA UAW Ha BHEIITHEM HOCHUTEAE.

IMudposoe KapTrorpadgupoBaHue — CO3AaHNE, XPaHEHNE U UCIIOAD-
30BaHue Kapt cpepctBamu ['MIC u AKC.

IIMP (nudpoBas MOAeAb peabeda) — pa3HOBUAHOCTEL 3D-MopeAn,
copeprKalllasi reopAQHHEBIE (3HaUeHUs KoopauHAT X, Y, H) 0 TOBEpXHOCTUA
peabeda; OHM TOAPA3AEASTIOTCSA Ha PETYASIPHBIE, HEPETYASIPHEIE, TIOAY-
peryasipHble U TpuaHryaanuonHsle (TIN).

O&®C — nudposas cucreMa HoTorpaMMeTpPUIecKON 00pabOTKU
CHUMKOB.

DAeKTpOHHasi KapTa — IudpoBas KapTa B IaMsATH KOMIIBIOTEPAQ,
BBIBEAEHHOE Ha 9KpaHe U300pa’keHue KOTOPOU IIPEACTABAEHO B IOAHOM
COOTBETCTBUM C TPeOOBAHUSMU K @aHAAOTMUYHOM TPAAUIITUMOHHOU KapTe.
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fpunoxenns
MeToanveCKHE pa3pea Kypca
1. 06wne nonoxenns

B coBpeMeHHBIX YCAOBUSX YTAYOAsIIOeicsa nHpopMaTu3alum oT-
PaCAM CYITHOCTB reorpaduyeCcKoM KapThl U IIPOIIECCH] ee CO3AAHUS U UC-
IIOAB30BaHUS BCe OOABIIIEe MPUOOPETAIOT BUPTYAABHBIM, BO MHOTOM CKPBI-
TBIN OT YEAOBEKQA, €r0 HEIIOCPEACTBEHHOTO BOCIIPUATHA U Y4aCTHUS, Xa-
pakrep. UTOOBI B HUX Pa3o0parTbCs M MPEAMETHO UX IIPEACTABAATH,
HeoOXOAMMaA copeprKaTeAbHas 0a3a U3 3HAaHWUM TPaAUIIMOHHOM KapTo-
rpaduu U NPaKTUKU paboT C «JKUBBIMU» KapTaMu. C y4eToM 3TOI'0 B CTPYK-
Type Kypca IPeAyCMOTPEHBI OCHOBOIIOAATAIOIE TeMBI U3 TPAAUIINOH-
HOM KapTorpaduu U akTyaAbHbIE TEMBI U3 POACTBEHHOU OBICTPO PAa3BU-
Barollencsa qupoBoul KapTorpadun.

'AaBHas 1eAb AQHHOTO KypcCa, IPeAHAa3HAuUeHHOI'O A CTYAEHTOB
Y aCIIUPAHTOB, 00yYaIOIINXCS 10 HAIIPABAEHUIM ITOATOTOBKU ITPUKAAA-
Hasl TEOAE3USI», KTOPOACKOU KAAACTP» U «KAAACTP HEABUIKMMOCTH», —
IIOHMMaHWe U YCBOEHUE OCHOBHBIX O0Ie3HaUYNMBIX 3HAHUU KapTorpaduu
1 6a3UPYyIONINXCS Ha HUX 3HAHUN reoMH(OPMATUKHU U ITU(PPOBON Kap-
Torpaduy, a TakKKe 3aKpellAeHNe YCBOeHHBIX 3HAaHNUU B yMeHUU IIPAKTU-
YeCKU BBIITOAHATH Pa3AUYHBIE BUABI KapTorpadudeckux padorT.

B pesyabTaTe 00y4YeHUSI AQHHOMY KYPCY KaXKABIU CTYAEHT AOAJKEH,
B YaCTHOCTH, 3HATh:

— HUCTOpHUYECKUe U TeopeTUUYeCKue OCHOBHI KapTorpaduuy;

— IOAOJKEHUs 0 reorpapu4yecKux KapTax;

— TEOpHIO U METOABI IPUMEHEHUA KapTorpaduiyeCcKUX MPOEKIINY;

— TIOAOXKEHMS O KapTorpaduuecKux 3HakKax U criocobax mszoodpa-
SKeHUSs;

— IIOAOJKeHU 0 KapTorpaduuecKom reHeparu3aliiy, MEeTOABI ¥ IIPU-
€MBI (CIIOCOOHBI) ee BEIIOAHEHUS;

— OCHOBHBIE JTAIlbl U BUABI TEXHOAOTUM CO3AaHUS KapT;

— CIIOCOOBI I METOABI UCITOAB30BaHUS KapT;

— TeopeTHUUYeCKUe IIOAOKEeHUs reOMH(OPMaTUKY;

— YCTPOMCTBO, PyHKIIMU U BUABI [VIC;

— IPUHIUAILL U MOAEAU OpPraHu3anuu AQHHBIX B [ VIC 11 BUABL CTPYK-
TYp F€OAQHHBIX;

— OCHOBHBIe reOMH(OPMaIOHHbIE TEXHOAOTMY;

— TUIIOBBIE CUCTEMBI U TEXHOAOTHUM UM POBOTO KapTorpaduposa-
HUS,;

— CHUCTEMBI U TEXHOAOTUM BeO-KapTorpapupoBaHus.

B pesyabTaTe 3aKpenAeHUsI HOAYYeHHBIX 3HaHUHM Ha IPaKTHYEeCKUX
3a@HATUSAX CTYAEHT AOAKEH yMETh!
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— IPOEKTHUPOBATh IAEMEHTHI TEMAaTUYeCKOM KapTHI;

— BBIUMCALTE U CTPOUTH KapTorpaduieckue CeTKY;

— pa3palbaThIBaTh A€TeHAY TEMATUYeCKOU KapThL;

— COCTaBASITb DAeMEHTHI U (pparMeHThl TeMaTUueCKOM KapThl;
— co3paBaTh nudposyio KapTy B cpepe ['MIC uan AKC;

— BBIIIOAHATE @HAAWU3 M 00pabOTKy HU(MPOBBIX KapT;

— paboTaTh C pa3AUYHLIMU BeO-reoCepBUCaMU.
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2. Copepxanne kypca

[ 2.1. TeMaTHYECKHii NAQH AEKiMii

Aexuus 1. TEOPETHYBCKHE W HCTOPHYECKME OCHOBBI KAPTOTpatium.
dNeMenTLl W BHABI TEOrPAfiHYBCKHN KapT

OrnpepeneHne, 3Tallbl Pa3BUTUS U COBPeMeHHbIe 3aAa9l KapTorpa-
dun. CTpyKTypa U CBI3U KapTorpadruieckoil HayKu. HacTu, KOMIIOHEeH-
TBI U 9A€MEHTHI reorpadruieckux KapT. CTPyKTypa, COCTaB U COAep KaHuUe
obmereorpauyecKux U TeMaTUYeCKUX KapT. Kraccudukanuu KapT 1o
MacuITady, OXBaTy TEPPUTOPUMN, COAEPIKAHMIO M Ha3dHaueHuo. O0mas
XapaKTepUCTUKa Tomorpaduieckux KapT. BUABI, Ha3HaueHNe U COAEep-
KaHWe KapaCTPOBBIX KapT. KapTorpadguueckas ocHoBa 'KH.

KOHTpOALHbIe BOIIPOCHI

1. AaliTe ompepereHMEe KapTorpaduu, Ha30BUTE OCHOBHBIE JTAIlbl
ee pa3BUTHUS U COBPeMeHHbIe 3aAaUU.

2. B ueM 3aKkAO4YaeTCsd CYIIHOCTD TeorpaduyecKoi KapThl, IIAaHa,
aTAaca ¥ KaKOBBI PA3AWYMS KapThl U IIAQHA ¢

3. VI3 KaKnX KOMIIOHEHTOB ¥ 9A€MEHTOB COCTOSIT TeMaThuIecKasi 1 00-
mereorpauieckast KapThl?

4. KakuM 06pa3oM MOAPA3AEASTIOTCS KapThl IO MacIITady, oXBaTy
TEPPUTOPHUU U Ha3HAUEHUIO ¢

5. INpeacTaBbTe B BUAE OAOK-CXEMbl KAACCUPHUKAIINIO KapT IO CO-
AEPIKAHUIO.

6. Kak moppa3pensitoTcs U B KaKUX MacITabax ¥ MPOeKITHUsaX CO3Aa-
I0TCS TonIorpadpuuecKe KapThl ¢

7. Kakure ipupoaHble U COITUaAbHO-3KOHOMUYECKe KOMITOHEeHTHI
TEPPUTOPUU N300pa’KeHbl Ha TONorpaphuyecKux KapTax?

8. Kakue Ha3zHaUyeHNe U COpAeprKaHUe UMeIOT KaAaCTPOBBIE KapThI ?

9. Kakue BUABI KapT (IAQHOB) IPUMEHSIOTCS B KaueCcTBe KapTorpa-
duueckomt ocHoBrI [KH?

Nexuns 2. TEOPETHYECKHE NOADMEHHS O KAPTOrPAhHYBCKHX NPOEKUMHSN

OCHOBHBI€E TIOHSTHS TEOPUU KapTorpaduruiecKkux mpoekimii. Kaac-
cudukanyy mpoeknui. DopMyABL: YaCTHOTI'O MacIiTaba AAMH, MacIiTada
MAOLIAAEY U UCKA)KEHUS AAVH U IIAOIIAAEH; UCKa)KEHUS YTAOB. DAAUIIC
UCKa>keHUMH.
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KoHTpOABHBIE BOIIPOCHI

1. Hannmure oOmue ypaBHEHUs KapTOrpauuecKuX IIPOEKIIUY,
OOBACHUTE, YTO OHU BhIPaskaloT.

2. UTo Ha3BIBAIOT reorpauyeckom CUCTEMOU KOOPAUHAT U KapTo-
rpaduyecKom CeTKOM ¢

3. AatiTe ompepeAeHTe TOHATUY «9aCTHBIM MACIITal AAUH», « TAABHBIHN
MacHITab» 1 «MacIITabd IIAOIIaAe».

4. HanumnTe pOpMyABI UCKA)KEHUU AAVH, IIAOIIAAEU U YTAOB M AQ-
Te UM COAEepPrKaTeAbHBIE OIIPEAEACHUS.

5. B ueM 3aKAI09aeTCsI CMBICA TIOHATUS «IAAUIIC UCKA)KEHMM» 1 Ka-
KOe 3HaueHNe B HeM UMeIOT TAaBHbIe HAalTPaBAEHUS ¢

6. Kakum o6pa3om n3o0paskaroTcs Ha KapTaxX paclipepeAeHus 3Ha-
YeHUM MCKa>KeHUN AAMH, IAOIIAAE U YTAOB?

7. TTo KakuM TIprU3HaKaM U Ha KaKre KAACCHI TTOAPA3AEASTIOTCS Kap-
Torpaudeckue MpPoeKITuy ¢

8. KakoBbI Ha3HAUEHUE U HIAEMEHTHI ChepUuYeCcKOU CUCTEMBI KOOP-
AMHAT?

Nexuns 3. AHAAM3 HEKOTOPBIX KAPTOTPAtiHYECKHK MPOBKUMIA

DOpMYAB], reOMeTPUUECKUM CMBICA, CBOUCTBA U CETKU HOPMaAbHBIX
IUAUHAPUYECKUX IIpoeknui. [ToHsATHe U 3HaueHKe AOKcoppomuu. Dop-
MYABI, FeOMeTpI/I‘-IeCKI/Iﬁ CMBICA, CBOMCTBA U CETKU HOPMAABHBEIX KOHH-
YeCKUX IIPOeKIUN. XapaKTepPUCTHUKA a3UMYTAaABHBIX U IIEPCIEKTUBHO-
a3MMyTaABHBIX IIPOEKINH. [TpoeKkIys paBHOYTOABHAS IOIEpPedHO-1IH-
AWHApUYECKas: reOMeTPUYeCKUM CMBICA, CUCTeMa KOOPAUHAT, CBOMCTBA
U Kaprorpadudeckas ceTka. OCHOBHBIE IIOAOSKEHHUS O pa3rpadKe 1 HO-
MEHKAAQType TOIIorpadUueCKUX KapT U IIAQHOB.

KoHTpoABHBIE BOIIPOCHI

1. KakOBBI TeOMETPUUYECKIM CMBICA HOPMAAbHBIX ITUAUHAPUYECKUX
ITPOEeKITNH, CBOUCTBA, Ha3HaUeHWe U KapTorpaduyeckas ceTka?

2. TToka>kuTe Ha pUCYHKaX KapTorpauueckue CeTKU C IANUIICAMA
HUCKa’KeHUU B PABHOYTOABHOU, PABHOBEAUKOU 1 PABHOIIPOMESKYTOYHOMU
IIPOEKIUIX U OOBSICHUTE CBOMCTBA 3TUX IIPOEKIINY.

3. Kakas npoekiins 00AapAaeT AOKCOAPOMUYHOCTBIO; UTO TaKOE AOK-
COAPOMUS M KAKOBO ee 3HaueHue?

4. Tloka>kuTe reoMeTpU4eCKU CMBICA HOPMAAbHOM KOHUYECKOU
IIPOEKIINU U ee KapTorpauuecKoM CEeTKH, a TakKe OO'BbSICHUTE ee CBOM-
CTBa U Ha3HaUeHUe.

5. TIpeacTaBbTe rpaduuecky KapTorpapuuecKue CeTKU C DAAUTICAMU
HUCKa’KEeHUU B PABHOYTOABHOU, PABHOBEAUKOU M PABHOIIPOMESKYTOUYHOU
HOPMaAbHOM KOHMUECKOU TPOEKITUIX; 00BICHUTE CBOMCTBA 3TUX ITPOEKITUN.

(LY
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6. YUeM CXOAHBI U YeM OTAMYAIOTCS HOPMAaAbHBIE a3WUMyTaAbHBIE
¥ HOpPMaAbHBIE KOHUYECKUE ITPOEKITNHY ¢

7. Kak 00pa3yroTca 1 KaKUM 00Pa3oM IIOAPA3AEAIIOTCA a3UMYyTaAb-
HO-TIepCIIeKTUBHBIE IIPOEKIINHU ¢

8. [Toka>kuTe rpadpuyeCcKU paBHOYTOABHYIO IIOIIEPEYHO-ITUAUHADPHU-
YeCKYIO IPOEKIUIO U ee KapTorpadruecKylo CeTKY C SAAUIICAMU HCKa-
JKeHHUH, a TAKKe OOBLSICHUTE €e CBOMCTBA ¥ Ha3HAYeHHe.

9. Ha ueM ocHOBAHBI ¥ UTO COOOM MMPEACTABASIOT CUCTEMBI pa3rpad-
KU U HOMEHKAATYPhI Tollorpapudeckux KapT U IIAAHOB?

10. OnpepeaunTe MacIirtad AucCTa Tornorpadgruieckon Kapthbi L-33-100-B-b,
a TakyKe HOMeP U CPeAHUH MepUAUaH 30HbBl, KOTOPOU 3TOT AMCT IPUHAA-
AESKUT.

11. Pasrpadka 1 HOMeHKAATypa TonorpapuyecKux IAaHOB.

Nexuns 4. KapTorpadimueckue 3uaxu u cnocolbl n3oGpamenns. Nerenpa
KapThl

CocTaB KapTorpa@uueckoro n3oopa>keHus. TUTIBI U BUABI COAEP-
SKaIuxcsa B KapTorpaduyeckoM n300pa>keHnu cBepeHu. ['paduye-
CKHe CPeACTBA M UX IlepeMeHHble, IpUMeHsieMble AT 0003HaUeHUST
cBepeHut. [ToHsATHE «CcTIOCOO M300paskeHnsI HHPOPMAIIMU Ha KapTax»
U OIIpeAeAeHNsI KOHKPETHBIX CIIOCOOO0B. AeTeHABI KapT: TUIIBL; UHPOP-
MaIlMOHHBIE COCTABASIOININE; KapTorpauiyecKre U YMCAOBBIE IITKAAHIL.
YHuUBepcasbHag METOAMKA pPa3dpabOTKU CTYIEeHYaTHhIX IIKAA: paBHO-
WHTEePBAAbHBIX, IOCTEIIEHHO BO3PACTAIOIUX, IOCTEIIeHHO YOBIBAIOIINX
U IIPOU3BOABHBIX.

KOHTpOABHbIe BOIIPOCHI

1. Kakue TUIBI U BUABL CBEACHUU COAEPIKATCS B KapTe M KaKUMU
rpadrUeCcKMMHU CPEACTBAaMU U IepPeMeHHBIMU OHU 0003HavYar0TCs ¢

2. HazoBuTe OCHOBHBIE CITOCOOBI M300paskeHus UHPOpMaAIUM Ha
KapTax, COueTaHMs B HUX TUIIOB U BUAOB CBEAEHUU 1 COOTBETCTBYIOIHE
UM rpapuyeckre CpeACTBa U IIepeMeHHBIE.

3. UeM MeXAYy COO0OM OTAMYAIOTCS CIIOCOOBI: KOAMYECTBEHHOTO (DOHA
U KapTOTPaMMBbl; 3HAKOBBIM, KAPTOAMATPaMMbl U AOKAaAM30BaHHBIX AMla-
rpaMM; KaueCcTBEHHOro (poHa M apearoB; AMHEWHBIX 3HAKOB U AUHUU
ABUDKEHUS ¢

4. HazoBuUTe TUIIBI A€TE€HA, KAPTOrpa(pUIeCKUX IIIKAA U BUABI YACAO-
BBIX IITKAA.

5. TTpuBepuTe IpUMePHI nepapxXudeckon, paceTHOU U TUTTOAOTHYe-
CKOM KAACCUPUKAIIMOHHBIX CUCTEM, Ha KOTOPHIX MOI'YT OBITh OCHOBAHBbI
AETEHABI.

6. Ha uem ocHOBaHa yHUBepCaAbHAsd METOAUKA M KAKOBA IIOCAEAO-
BATEABHOCTD Pa3pabOTKM PA3AUYHBIX TUIIOB CTyIIeHUaThIX IITKaA?
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Nexuwa 5. KaprorpafMueckan renepannsayma

OO01ne OAOKEHUS TeOpUN KapTorpaduiecKoyd reHeparu3aliuu:
CYIIHOCTD, (DaKTOPEL, IleAb M IPUHIUIEL. MeToAbl reHepaAu3aliuy 1 IIpu-
MepbI UX ITPUMEeHEeHU . an/IeMLI I'eOMeTpH‘-IeCKOfI TeHepaAnu3allu U IIpur-
MepHl UX NpuMeHeHud. [IpuMepsl reHeparu3anum N300pa’kKeHuu pas-
AWYHBIX KAACCOB OOBEKTOB.

KOHTpOABHBIe BOIIPOCHI

1. B ueM 3aKAIOYAETCA CYITHOCTE KapTorpauuecKor reHeparnu3arun
U KaKOBEI ee IleAb, IPUHIIUIIE ¥ METOABI BHITTOAHEHUS ¢

2. MeTop, oT60pa 5AeMeHTOB U300pa’keHHUs: ero CYIIHOCTh; Pa3Ho-
BHUAHOCTH U CAyYau UX TPUMEHEeHUs.

3. VI3n05kWTE CYITHOCTE M IPUBEAUTE TPUMEPHI IPUMEHEHUs MEeTO-
Ad 000O0IIIeHUs COCTaBa COACPIKAHUS.

4. HazoBuTe IpueMbl METOAQ I'e€OMEeTPUYECKOro OO0OOIEeH s dAe-
MEHTOB M300pa’keHNd U IPUBEANTE IIPUMePHl UX IPUMeHeHHU .

5. B yem 3akAt0UatOTCS 0COOEHHOCTU reHepaAu3aliuu n3oopake-
HUM pyCAa peKu, peabeda, HAaCEAeHHOTO ITyHKTa W Fe€OAOTUUECKUX
TIOPOA?

Nexuyns 6. TEKHONOIMH CO3AAHMA TEOTPAfIMMBCKMK KapT

BHABI 1 CTPYKTYpPa TEXHOAOTUM CO3AQHMS KapT. DTall IPOEKTUPO-
BaHUS KapTHL: IIOCAEAOBATEABHOCTb M XapaKTePUCTHUKAa BHAOB paldOT;
PEe3yAbTaTHL. BI/IABI " TeXHOAOTHUU BBITIOAHEHUA pa60T COCTAaBUTEABCKOT'O
3Tala; aBTOPCKUM U COCTAaBUTEABCKUM OPUTMHAABI KapTHL. XapaKTepu-
CTHUKA TEeXHOAOTUM U PEe3yABTAaTOB IIOATOTOBKU K M3AAHUIO U M3AAHUSL
KapT. O BO3MOJKHOCTSAX aBTOMaTHU3allu KapTorpadruieckKux padoT.

KOHTpOALHBIe BOIIPOCHI

1. HazoBuTe BUABI TEXHOAOTUN CO3AQHUS KaPT U IIOCAEAOBATEABHOCTD
9TAIIOB Ka’KAOT'O BUAQA.

2. KakoBBI TIOCAEAOBATEABHOCTD, COAEPIKaHNe U Pe3yAbTAThI paboT
IO IPOEKTUPOBAHUIO KAPTHI ¢

3. KakOBEI BUABI COCTaBUTEABCKUX PAOOT U TEXHOAOTHYECKHE BapHu-
QHTBI UX BBIIIOAHEHUS ¢

4. YTo Ha3BIBAIOT @BTOPCKUM M COCTAaBUTEABCKUM OPUTHMHAAAMU
KapThl ¥ B YeM UX PA3ANYUS ¥ B3aUMOCBA3b?

5. B ueM 3aKAI049alOTCS OCHOBHAA IJeAb, a TAK)Ke Pe3yAbTAThHl U TeX-
HOAOTHMYECKHE BO3MOKHOCTH ITOATOTOBKH KapThI K U3AQHHIO ¢

6. Kakoi BuA IeuyaTHBIX DOPM IPUMEHSETCS B U3AQHNUU KapT; KAKUM
00pa3oM OHM YCTPOEHBI U UCIIOAB3YIOTCS ¢
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7. HazHaueHna ¥ NpUHIUIIE pa0OTHI 0(PCETHOTO CTAaHKA M OPCETHOU
MallIWHHIL.

8. B Kako cTerneHu aBTOMATU3UPOBAHBI 3TAIIbl M BUABL KapTOrpa-
prueckux paboT?

Nexuus 7. METOADAOFMA HCNOAL3DBAHHS TEOTPA(IHYBCKMN KapT

CnocoOnI ¥ METOABI PAa0OTHI € TeorpadudecKkuMm Kaptamu. O01Iue
TTIOAOYKEHHUSI O IPUMEHEeHN Y MaTeMaTUIeCKIX METOAOB B MCTIOAB30BaHUH
KapT. O030p U IPUMEPHI IPUAOKEHUS MAaTEMAaTUUECKUX METOAOB AAS
QHAAUTHUYECKON U CMHTETHUYECKOU OOPAOOTKHU PA3AUUYHBIX THUIIOB IIPO-
CTPAHCTBEHHBIX CTPYKTYP Ha KapTax.

KOHTpOAI)HBIe BOIIPOCHI

1. HazoBuTe c1iocoObI pabOTHI € TeorpapuieCKUMU KapTaMu U pac-
KPOUTe UX COAEPIKAHUE.

2. Kakue TUIIBI IPOCTPAHCTBEHHBIX CTPYKTYP Ha KapTax M Ipolie-
AYPBI 1X 00pabOTKHU BEI 3HaeTe ?

3. Kakue MeTOABI IPUMEHSTIOTCS AAS @HaAM3a [IOBEPXHOCTEN Ha Kap-
TaX U KaKue pe3yAbTaThl C UX ITIOMOIBIO HOAYLIaIOT?

4. HazoBuTe METOALI, IpUMeHsIeMbIe AN CUHTe3a IIOBePXHOCTeN Ha
KapTax, ¥ IIoAy4YaeMble TPOU3BOAHBIE CTPYKTYPHI 1 IIOKA3aTEeAH.

5. HazoBuTe MeTOABI, IIpUMeHSIeMble A 0OPaObOTKU KOHTYPHBIX
(mAOLIAAHBIX) CTPYKTYP Ha KapTax, U NOAy4YaeMbIe C UX IOMOIIBLIO pe-
3YABLTATHI.

Nexuyns 8. TeounflopMALHOHHBIE DCHOBBLI LHI)POBOTD KApTOrpatMpoBaHKa

OcHOBHBIE TOHATHS reONHPOPMATUKUA. CTPYKTYPHL, (PYHKIINU ¥ BUAB
I'MC. OcHoBHBEIe U BcrioMoraTeAbHble KOMITOHeHTHI [MIC. CTpyKTypHI,
MopeAn U popmaTel reopAaHHEBIX B ['VIC. OcHOBHEBIE reOMH(MOPMAIMOHHEBIE
TEXHOAOTMU. AHAAW3 OPTaHU3ANN U KapTOTpa(PuIeCKUX BO3MOKHOCTEN
I'MC Maplnfo.

KoHTpOABHBIE BOIIPOCHI

1. AaiiTe onpepeAeHN s TOHATUN «TeOMHPOPMAaTUKa», «reonHOop-
MaIlMOHHAs CUCTEeMay, «ITUdpPoBast KapTay.

2. N3 kakux noapcucteMm coctouT 'MC u Kakue (PyHKIIMU OHA BHI-
MIOAHSIET?

3. ITo kakuM nIpu3HaKaM U Ha KaKue BUABI TopapasaeaseTcs [IC?

4. Hazosute KomnoHeHTHBIU cocTaB ['MIC 1 yacTu (OAOKM) ee amiia-
paTHOU Oa3kl.

5. AanTe XapaKTepUCTUKY AUTUTAU3epPOB, CKAHEPOB U IIAOTTEPOB.
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6. HazoBuTe 4acTH 1 OCHOBHOM COCTaB IIPOTPAMMHOTO 00eClIeuYeHusI
rac.

7. Kakue cpeacTtBa obecnieuenus ['MC, kpoMme anmnapaTHBIX U IIPO-
IPaMMHBIX, BB 3HaeTe?

8. M3 kakux yacTeh u UX BUAOB COCTOST KAACCUPUKATOPHI ¢

9. Ha3oBuTe BUABL U AQUTe COAEPIKATEABHYIO XapaKTePUCTUKY CTPYK-
TYp T€OAQHHBIX.

10. PackpotiTe CyIIIHOCTb IPOCTPAHCTBEHHOM, aTpUOyTUBHOMN U NH-
TerpaAbHOM BA.

11. PackpoiiTe CyIIHOCTH U Ha30BUTE PA3ANUUS PACTPOBOMN U BeK-
TOPHOM MOAEAEM OpraHu3allii reOAaHHBIX.

12. Ba3oBble 9A€MEeHTHl, BUABL U XapaKTE PUCTUKU BEKTOPHBIX MOAE-
AeM TeopAaHHBIX.

13. HazoBuTe 6a30Bble SIA€MEHTHL U AAUTe XapaKTEPUCTUKY BEKTOP-
HO-TOIOAOTHUYECKOU MOAEAU TeOAQHHBIX.

14. Ha3oBuUTe MOAEAU TPEXMEPHBIX CTPYKTYP T€OAQHHBIX, @ TAKKE
OTBEThTE, 4TO Takoe LIMP u Kakue pe3yabTaThl ee 00pabOTKU MOKHO
TIOAYYUTb.

15. Kakue BUABI OPMATOB TeOAQHHBIX U HanOOAee pacIpoCTpaHeH-
HBIe OOMeHHbIe (hOPMAaTHI BBl 3HaETe ?

16. HazoBuTe u paliTe KPAaTKYIO XapaKTEPUCTUKY OCHOBHBIX I'€OMH-
(pOopManuOHHBIX TEXHOAOTUH.

17. Ha3oBHUTe OCHOBHBIE Ollepallui re0aHaAN3a ¥ PACKPOUTeE COAEP-
>KaHMe TaKUX U3 HUX, KaK Oydepu3anus U OBepAeH.

18. AaliTe XapaKTepUCTUKY HanOOAee MONYAIPHBIX BeKTOpHbIX [MC.

19. Kak ycTpoeHa, KaKUMHM 0COOEHHOCTSIMM 1 KapTorpapuiecKuMu
Bo3MoOsKHOCTIMU oOAapaeT TMIC Maplnfo?

Aexyua 9. OcoGennocTu pacTposbik THE. 0 MobuabHbIX THG

OnpeaeneHme, MOAEAU U XapaKTePUCTHUKY PaCTPOB. BUABI U1 IPyIIITL
onepainui o00paboTKU PacTPoOB. AOCTOMHCTBA ¥ HEAOCTATKM PAaCTPOBBIX
I'MC. Xapakrepuctuku pactpoBbix 'MC-nmaketoB — IDRISI, ERDAS
Imagine u ILWIS. OcobeHHOCTH, Ha3HaUeHUE U PYHKIIUNA MOOUABHBIX
rmc.

KOHTpOALHBIe BOIIPOCHI

. Buem mpuHnmMnmarbHbIe OTANYNSA pacTPOBEIX [ VIC OT BEKTOPHBIX ?
. IIpUHIIUTIBI 1 MOAEAY OpraHu3alluK PacTpOB.

. HazoBuTe 1 packpoiiTe XapaKTepUCTUKHU PACTPOB.

. Kakne BUABI paCTPOBBEIX AQHHBIX (3HAUEeHUS AUYeeK) BB 3HAeTe ?

. Kakme BUABI ¥ TPYIIITEI OTIEPAIIUH C pacTpaMu Bl 3HaeTe ?

. Packporire cTpykTypy 1 cBoiictBa ['MIC-nakera IDRISI.

. Aatite xapakTepuctuky 'MIC-nakera ERDAS Imagine.

N O Ok W~
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8. HazoBute dyHKIuu cucremsl ILWIS.
9. OcobeHHOCTH, Ha3HaveHUe U PyHKIIUU MOOUABHBIX [TIC.

Nexuyns 10. CucTeMbl H TEXHOAOTHH LH(DPOBOTO KapTorpaHpoBaHus

O0o001IeHHAsA TEXHOAOTUSA COCTaBACHUA UM POBBIX KapT. Opranu-
3a1usl IUPPOBBIX KapT U TpeOoBaHUs K HUM. TUIIOBBIE CUCTEMBI U TeX-
HOAOTHHU COCTaBA€HUS IU(PPOBLIX KapT. [IprMephbl KOMIIAEKCOB U T€X-
HOAOTUY TUPPOBOTO KapTOorpadpupoOBaHUsI.

KOHTpOABHBIe BOIIPOCHI

1. AatiTe rpadmuecKkoe MpepACcTaBAeHMe 00 OpTaHm3alu U POBOY
KapThl B cpepe MaplInfo Ha AormyeckoM U pU3NUECKOM YPOBHSIX.

2. Kakue TpeOOBaHUSA NPEABIBAIIOTCSA K IIUPPOBLIM KapTaM U B YeM
X CMBICA?

3. PackpoiiTe coOCTaB yeThblpeX OCHOBHBIX TUIIOB @BTOMATU3UPOBAH-
HBIX KapTorpaUuecKUX CUCTEM.

4. KakoBa 000011leHHasl TEXHOAOTHS COCTaBAeHUS ITU(PPOBBIX KapT?

5. IpuBepuTe CTPYKTYPY TEXHOAOTUM COCTaBAEHUS ITU(PPOBBIX KapT,
OCHOBAHHOU Ha Te0AEe3UUYeCKUX AQHHBIX.

6. KakoBa ITI0CA€AOBATEABHOCTb PA0OT B TEXHOAOTHUU COCTaBAEHUSI
MU POBBIX KapT, OCHOBAHHOU Ha (POTOTPaMMeTPUUYecKOor 0O0paboTKe
CHUMKOB ¢

7. HazoBuTe COCTaB ¥ MOCAEAOBATEABHOCTD PAOOT U POBOU TEX-
HOAOI'MHU KapTorpadupoBaHus, OCHOBAHHOM Ha 00PabOTKe CIIyTHUKOBBIX
reOAAHHBIX.

8. KakOBBI BUABI I TEXHOAOTHS COCTaBAEHUS MOHUTOPUHTOBBIX KapT ¢

9. PackpoiiTe KOH(PUT'YPAIUIO KOMIIAEKCA U TEXHOAOTHIO COCTaBAE-
HUS TU(HPOBBIX KAAACTPOBLIX KapT.

10. ITpuBepuTe cocTaB KoMIAeKca « CKaH3KC» U pearn3yeMol Ha
HeM TEXHOAOTIMHU CO3AAHMSA M PACIPOCTPaHeHMs U(MPOBLIX reorpadu-
YeCKUX KaprT.

Nexuwa 11. CHCTEMbI M TEKHOAOTWH BeG-KapTorpadmpoBanns

KpaTkag ncropuyeckad clipaBka o pa3BuTuu. O000IIeHHasa CTPYKTY-
pa cucreM BeO-Kaprorpaduposanusd. [ IpyHnunuarbHas cxeMa PyHKIIUO-
HUPOBaHUS cucTeMbl. OCHOBHBIE TEXHOAOTHUU BeO-KapTorpadrpoBaHUs.

KOHTpOALHBIe BOIIPOCHI

1. HazoBuTe OCHOBHBIE 3TAIlbI Pa3BUTHUS BeO-KapTorpaupoBaHUsl.
2. V13 Kak1X 4acTel COCTOUT CUCTeMa BeO-KapTorpaUpoOBaHUAI 1 Ka-
Kue (PyHKIIUU OHA BBIIIOAHSET?
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3. KakoBHI yCTPONUCTBO U Ha3HaYeHUe re0IIOPTAaAOB ¢

4. TIpuBepnTe 0OOOIIEHHYIO CXeMy (DYHKIIMOHUPOBAHUSA CUCTEMBI
BeO-KapTorpagupoBaHus.

5. PackpoliTe copepskaHre OCHOBHBIX TeXHOAOTUM BebO-KapTorpa-
dupoBaHuUs.

I 2.2. Tembl 3apanuii ARS NPAKTHYECKHK 3aHATHil

TexXHOAOTHST BBITOAHEHMSI 3aAa@HUU 3aBUCUT OT 00ECIeueHHOCTH
Kypca COOTBETCTBYIOUIUMHU KapTOrpapuueCKUMU YCTPOUCTBAMU, KOM-
nboTepHbIMU Iporpammamu u ['MC.

1. Amaau3 1 onHMcaHme NCXOAHBIX TOTIOTpaUiIeCcKOM 1 TeMaTUueCKoM
KaprT.

2. CocTaBAeHHEe CXeMBl PACIIOAOKEHUSI AMCTOB TOITOrpadUieCcKou
KapTel Macurrada 1:25000 Ha TeppUTOPUM TOPOACKOTO OKpyTa (palioHa)
uAu ArcToB Maciitada 1:200 000 Ha Tepputopuu cyobekTa PO (o6aacTy,
Kpad).

3. PazpaboTKa KOMIIOHOBKU TeMaTUUYeCKOM KapThl paioHa UAU 00-
AACTH U COCTaBAEHUE MaKeTa KOMIIOHOBKU KapTHI.

4. BrluncnaeHHe IPSAMOYTOABHBIX KOOPAMHAT KapTorpadudecKou
CeTKU B IPOEKIIUN PAaBHOYTOABHOM NOIEePEeUHO-ITUANHAPHUUECKOU AAS
COCTaBAEHUS TeMaTUU4eCKOM KapThl palioHa MAYM B TPOEKITUN HOPMaAbHOM
PaBHOIIPOMEKYTOUHOU KOHMYECKOM AAS COCTABAEHUS TeMaTUYeCKOU
KapTHI OOAACTH U IOCTPOEHHNE COOTBETCTBYIOIIE! CEeTKU Ha OyMare.

5. PazpaboTKa AereHABI TeMaTUYeCKOU KapThL: OIIpeAeAeHKe COCTa-
Ba YIAEMEHTOB TEMAaTUUECKOTO COAEPIKaHUS KapThl; pa3padboTKa KAaCCH-
(PUKAITMOHHOMU CUCTEMBI UAM YMCAOBOM ITKAABI; BLIOOP cITocoba n3obpa-
SKeHHUs M pa3pabOoTKa CUCTeMBl YCAOBHBEIX 0003HAUYeHUM; O(DOpPMAEHHE
AETEeHAHI.

6. [TopAroTOBKA KPAaTKUX PEAAKIIMOHHBIX YKa3aHUM II0 COCTaBAEHUIO
TeMaTUYeCKON KapThl: I[eH3bl, YCTAHOBKU M 00pa3Ilbl TeHepaAu3aluu
HUCXOAHBIX KapT, COCTaB COAEP KaHUS U IIOCAEAOBATEABHOCTD €TI0 COCTaB-
AEHUA.

7. CocTtaBaeHME 1 0O(pOpMAEHKE OOpa3lia (pparMmeHTa) TeMaTUu4eCKOMN
KapThl.

8.Peructpartius pactpa ncxopHou KapThl (KapT) B cpepae TMC Maplnfo
AASI CO3AQHUS €e CpeACTBaMU TP POBOM TeMaTUUYECKON KapThl.

9. BekTOopu3anusa pacTpa UCXOAHOU KapThl 1 POPMUPOBAHUE CAOEB
reorpauuecKOM OCHOBEI 1 CAOSI-OCHOBBI TEMaTUYECKOTO COAEPIKaHU
COCTaBAsIEMOM KapThL.

10. TpanchopMupoBaHUe CAOEB B ITPOEKITNIO COCTaBASIEMOM KapThl
U CO3AQHUE CAOS «KapTorpaduyeckas CeTKay.

11. ®opMupoBaHue aTPUOYTUBHOM 0a3bl AQHHBIX AAST COCTaBAEHUST
TEeMaTUUEeCKOTO CAOS ITNPPOBOYU KapTHI.
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12. Co3paHue TeMaTUUeCKOIO CAOSI ¥ A€TeHABI IM(PPOBOM KapTHI.

13. I'Tpeobpa3osanue LIMP B KapTel peabeda U YKAOHOB.

14. TTouck m 3anpoc reorpad@uueCcKuX KapT CPEACTBAMU CEPBUCA
WMS.

15. TTouck u 3ampocC reopAaHHBIX cpepcTBaMu cepBuca WFS.

16. Co3panue 1 aHaAM3 KapT B CpeAe CUCTEMBI BeO-KapTorpadupo-
BaHUS.

[l 2.3. Temul pedeparos

1. HoBoBBepeHMA B cCUCTeMe KapTorpauuecKom HayKy, a TaKKe B
HapaBAEHUIX U TEXHOAOTUSAX KapTorpadrUpoBaHusl, KOTOPhIe IpuMe-
HSAIOTCS Ha COBPEMEeHHOM 3Talle UX Pa3BUTHUS.

2. MecTo Tonorpapu4eckux KapT B CUCTeMe reorpapuyecKux KapT,
X Ha3HaueHHe, 00AaCTU IPUMeHeHMs 1 3HaUueHMe AT HaYUYHBIX UCCAe-
AOBAHUU ¥ HAPOAHOTO XO35MCTBA.

3. Hayunas cocTaBasomias copep>kaHus Tornorpauyeckux KaprT.

4. AHaAW3 IPOEKIIUM PABHOYTOABHOM ITOIIEPEYHO-ITUANHAPUIECKOU
laycca — Kprorepa u ee 3HaueHUA B pEIIEHUM 3aAQ4 BBICIIEU M IPUKAAA-
HOM reopes3uu.

5. CpaBHUTEABHBIN @aHAaAN3 PABHOYTOABHOM IIONIEPEYHO-ITMANHAPHU-
YeCKOM MPOEKITNU C IpUMeHIeMot Ha 3anaae mpoekiuett UTM.

6. AHAAU3 CTPYKTYPBI KapTorpauyeCKUX 3HAKOB U CUCTEM 3HAKOB
U UX 3HAaYEeHUd B YCTPOUCTBE U PYHKIUAX reorpadrUiecKux Kapr.

7. BO3BMO>KHOCTHM aBTOMATU3aIUU ITpoliecca KapTorpapuyeckou re-
HepaAu3aluu.

8. Bo3MO>XHOCTHM aBTOMAaTU3alMU IIPOEKIIMOHHBIX IIPe0Opa3oOBaHUNU
reorpau4ecKmx Kapr.

9. AHaAn3 BO3MOYKHOCTEHM MaTeMaTUueCKUX METOAOB U Pe3yABTAaTOB
UX IPpUMeHeHHUs B pellleHNU IPOCTPaHCTBEHHBIX 3aAau 110 reorpadude-
CKHM KapTaM.

10. ITpukrapHOE 3HaUEHUE OIlepalluii re0aHaAM3a BEKTOPHEBIX U Pac-
TPOBBIX CTPYKTYP r'eOAQHHBIX.

11. O030p 1 XapaKTepuCTUKa KapTorparuiecKuxX BO3MOKHO-
cTell HanboAee IONYAIPHBIX OTedYeCTBEHHBIX U 3apy0eskHbIxX [MIC-
IIaKeTOB.

12. TTopApOOHBIN aHAAM3 CYLIHOCTA U AOCTOMHCTB BEKTOPHO-TOIIO-
AOTUYECKOM MOAEAU OpPraHU3alluy reOAaHHBIX.

13. CpaBHUTeAbHBIM aHaAu3 cucteM AutoCad u Maplnfo.

14. PecypcHBle, TeXHOAOTHUECKHE U PYHKITMOHAABHBIE BO3MOJKHO-
ctu cepsuca WMS.

15. PecypcHele, TeXHOAOTHYECKHE U (DYHKIIMOHAABHBIE BO3MOJKHO-
ctu cepBuca WEFS.
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I 2.A. NpuMepHblii nepevenb BONPOCOR ANY IKIAMEHA MAM 324ETa

1. OupepeaeHme, 3Tallbl Pa3BUTUS M COBPEMEHHbIE 3aAaUM KapTo-
rpaduu.

2. V13 KaKux pa3peAoB COCTOUT KapTorpadrdeckas HayKa U ¢ KaKu-
MU HayKaMU OHa CBsI3aHa?

3. OcHOBHBIE NOHATHUS KapTorpaduu: reorpadudeckas KapTa, IIAaH,
aTaac, nudposasd KapTa.

4. YacTu reorpadmuecKkol KapThl U UX SA€MeHTHI.

5. Khaccudukanum reorpadrdyecKux KapT N0 MaclITady, 0XBaTy
TEPPUTOPHUHU, COAEPIKAHUIO 1 Ha3HAUEHHUIO.

6. O6I11I1e TOAOKEHMS U CBEAEHUS O Tollorpauieckux KapTax.

7. BUABI 1 COCTaB KapAQCTPOBBIX KapT.

8. M3 Kakux KapT COCTOUT KapTorpaduyeckas ocHoBa 'KH?

9. TTonaTus Teopuu KapTorpauyeCcKux IPOeKIU: KapTorpaduue-
CKas MPOEeKINs U CeTKQ; reorpaduieckas CucTeMa KOOPAUHAT U CETKQ;
MacCIITaObl; MCKa’)KeHUS; IAAUIIC UCKA )KeHUN.

10. HopMaabHBIe IUAWHAPWYECKHE NPOEKINU: reOMeTpUYeCKu
CMBICA, CBOMCTBA, Ha3HAUYEHME, BUABI U MX CETKHU.

11. HopManbHBIe KOHUYECKUE IIPOEKIIUN: FTeOMETPUUECKUM CMBICA,
CBOMCTBA, Ha3HaUeHUe, BUABI U UX CETKMU.

12. TIpoeknus paBHOYTOABHAS MOIEPEYHO-ITUAUHAPUYECKasi: Teo-
MeTPUYEeCKUM CMBICA, CHCTEMa KOOPAMHAT, CBOMCTBA, Ha3HaUeHUe, Kap-
Torpaudyeckas CeTKa.

13. OAeMeHTHl MaTeMaTU4eCKOU OCHOBBI TOIIOIPAaPUUECKUX KapT.

14. Cucrema pasrpadKu U HOMEHKAATYPHl TOOrpadudecKUx
Kapr.

15. CocTaBagrioiiue KapTorpadruueckoro 3HaKa, UX BUABL U CBSI3U
Me>kay HuMu. OO0lI1lee onpepeAeHe TTOHATUS «CIIOCO0 U300pa>keHusI».

16. Crioco0ObI n300pa>keHma MHPOPMAIINY Ha KapTaxX: OIIPeAEeAeHU,
IpUMepHl IPUMEeHEeHUs.

17. AereHABI KapT: TUIIBL, THPOPMAIJMOHHBIE COCTABASIOIINE.

18. AATOpUTM IPUMEHEHUS YHUBEPCAABHOU METOAUKH Pa3pabOTKHA
KapTorpapuueckux IIKaA.

19. KapTorpaduueckas reHepaAnu3alys: CyITHOCTh, PaKTOPHI, a TaK-
>Ke MeTOABI ¥ IPUEMBI BLIITOAHEHHUS.

20. BuABI ¥ CTPYKTYPa OCHOBHBIX TEXHOAOTUHN CO3AAHU4 reorpadu-
YeCKHUX KaprT.

21. OTan mpoeKTUPOBAaHUS KapThl: IIOCAEAOBATEABHOCTh PabOT U
PEe3yABTATHI.

22. TTocAepAOBAaTEABHOCTb COCTABUTEABCKUX PAOOT W TEXHOAOTHU
BBIIIOAHEHMS OPUTMHAAOB KapT.

23. TToATOTOBKA K U3AQHUMIO U M3AQHUE KapT: IIOCAEAOBATEABHOCTD
paboT, YCTPONCTBA M PE3YABTATHI.
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24. Cr1ocoOBI 1 METOABI PAaOOTHI C reorpadUueCKUMU KapTaMU; BUABI
MaTeMaTUYeCKUX METOAOB 00pabOTKM KapT.

25. OCHOBHBIE IOHATUA FTeOUNHPOPMATUKM: TEOMHPOPMALUS U r'e0-
pauuble, I'VIC, TUT, mudpoBas 1 5AeKTpOHHas KapTa.

26. CTpyKTypHl, @yHKIUU U BUABI [VIC.

27. KomnorenTtsl ['MIC: ycTpoiicTBa, IporpaMMHOe oOeclledeHue,
AAHHBIE, SI3BIKH, KAACCU(PUKATOPHL U AP.

28. OpraHmusalys reoOAaHHBIX B BeKTOPHBIX [ VIC: CTPYKTYPHI, MoAe-
AU, GOPMaATHI.

29. OcHoBHBIE TeOMHMOPMAITMOHHBIE TEXHOAOTUU U UX POABL B CO-
3MAQHUU U UCIIOAB30BaHUM IIM(POBBIX KapT.

30. OcHOBHBIE YaCTH, OCOOEHHOCTHU U KapTorpadpuyeckue BO3MOIK-
"octu ['MIC Maplnfo.

31. Opranusaiusa Mu@POBLIX KapT ¥ TPeOOBaHUS K HUM.

32. Ocob6eHHOCTH OPTaHU3alluU reOAAHHBIX B pacTpoBhIX ['VIC.

33. XapaKTepuCTUKU PacTPOB U BUABI Ollepaliiiii uX 00pabOTKH.

34. TUIIOBBIE CUCTEMBI 1 TEXHOAOTHH COCTaBAEHUS ITU(PPOBHIX KapT.

35. KapTorpadguueckue 1 reope3ndecKue BUABI TEXHOAOTHUM COCTaB-
AeHu4 UM POBHIX KapT.

36. ®oTorpaMMeTprUIECKIe TEXHOAOTHUY CO3AQHUS [T POBEIX KapT.

37. BUABI MOHUTOPUHTOBBIX KaPT Y IOCAEAOBATEABHOCTD UX COCTaB-
AEHUS.

38. IIpumep KOMIIAEKCA ¥ TEXHOAOTMU COCTaBAEHUS TU(PPOBHIX Ka-
AACTPOBBIX KapT.

39. Komrmiarekc « CKaH3KC»: COCTaBHBIE YaCTU; TEXHOAOTUS CO3AAHUS
U pacrpocTpaHeHus U POBBIX KapT.

40. CucTema BeO-KapTorparUpoBaHUs: KOMIIOHEHTHBIN COCTaB U €ro
dyHKIHNU.

41. OCHOBHBIE TEXHOAOTUU BeO-KapTOrpadupOBaHUs.
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