MOY COLL Ne 29 ¢ yrnybneHHbIM n3y4yeHnemM OTAemNbHbIX NPeaMeToB

pabota AcmaHamsposoi [1onuHbl,
ydeHuupbl 10 knacca

CMmoneHck
2011



KAPTOI'PAONWA

Kaprorpaguss — (0T rpedeckoro yaptng - «KapTra» u ypaQeew —
«pUCOBaTh») Hayka o0 UCCIEIOBAaHUU, MOJICIUPOBAHUU H
OTOOPaKEHUH TMPOCTPAHCTBEHHOTO PACIOJNOXKCHHS, COYCTAHUS H
B3aMMOCBS3U OOBEKTOB U SIBJICHUM MIPUPOJIBI U 0b1IecTBa. B Oosee
IIUPOKON TpaKTOBKEe KapTrorpadus BKIOYAECT TEXHOJOTHIO H
IIPOM3BOACTBEHHYIO JICSITCIBHOCTD.

Tak BbIrnsageny kapTbl APEBHUX PUMASH:
MeiTuHreposa Tabnuua




ObLBbEKTbLI KAPTOI' PADNN

OObekramu  kaptorpaduu  SIBISIOTCS  3€MUld,
HeOecHBIE Tella, 3BE3MHOE HeOO W Bceenennas.
Hanbonee monmyasipHbIMHU TUIOJaMU KapTorpaduu
(MOHSATHBIMM  OOJIBIIIMHCTBY JIFONIEH)  SIBJISIIOTCS
00pa3HO-3HAKOBBIE MOJIETU MPOCTPAHCTBA B BU/IE:
MJIOCKUX KapT, peabePHbIX U OOBEMHBIX KapT,
ro0ycoB. OHM MOryT ObITh MNPEACTABICHBI Ha
TBEPIBIX, IUIOCKUX WM OOBEMHBIX Marepuaiax

(bymara, miacTUMK) WIM B BHUJIE M300paKEHUsS Ha
BUJICOMOHHUTOPE.




BbIBEPUTE PA3J1EJI:

* WcTopua kapTorpadum

 KpynHeuwue pycckue kaprorpadbl

e Pasgenb! kKapTorpacdhum

e Kaptil Kaprer XX| KapTel XXI Beka

e [eonHdopMaLNOHHLIE CUCTEMbI

e Kocmuyeckue CHUMKU

e WHdbpacTpykTypa NPOCTPAHCTBEHHbLIX AAHHbLIX

e  WUcTouHMKM nHbopmauum




NCTOPUA KAPTOIPADU

OPEBHEWLUVE KAPTbI

Kaptorpadms nosiBunacb ewe [0 MNOSIBNEHMS
NMUCbMEHHOCT B nepBobbiTHOM obwectee. 06  aTOM
CBMOETENIbCTBYET, Hanpumep, TO, YTO Y HApPOAOB, He
WMEBLUMX MUCbMEHHOCTU B MOMEHT WX OTKPbLITUSA, UMESChb
pasBuUTble kapTorpaduyeckme HaBblkn COXPaHUIUCH KapTbl B
(hOpMe HacKamnbHbIX PUCYHKOB B WTaNbSAHCKOA [ONWHE
KamoHuka oTHOCAWMecs K OpoH3oBoMy Beky. [lomumo
HacKarnbHbIX U300paXeHW, 0O HAC LOLUNK APEBHeernneTck1e
W -BaBWJIOHCKME KapTbl, OTHOCAWMECA K 3—1 ThbiCcaYeneTuo
[0 H. 3., Hanpumep BaeunoHckas kapta mupa.

BaBunoHckas kapTa mupa




NCTOPUA KAPTOIPADU

OPEBHEWLUVE KAPTbI

Typu1HCKas nanupycHas kapTa — ApeBHenLas byMaxHasi kapTa B MUpe




NCTOPUA KAPTOIPADU

OPEBHEWLUVE KAPTbI

Cosgatenem nepBoil reorpadouyeckoir  KapTbl
CUMTAIOT OpeBHerpeyeckoro yyeHoro AHakcumaHgpa. B VI
B. [0 H.3. OH HA4yepTWUn MepByl0 KapTy W3BECTHOro Toraa
Mupa, wn3obpasme 3emnto B ¢hopMe MIOCKOro  Kpyra,
OKPY>XEHHOro BOZOM.

"Teorpacoua” [ltonemes copepxana, Kak yxe
FOBOPMIOCH BCE MMEKLLMECS K TOMY BPEMEHU CBEOEHMS O
3emsie. bonblwon TOYHOCTBIO OTIMYANMUCL NPUIOXKEHHDIE K
Hel kapTbl. OHWM WMelT rpagycHyl ceTky. [lTonemen
cocTaBui noapobHy Kapty 3emnu, nogobHOM KOTOpoM
HWKTO [10 HETO ELLEe HUKTO He co3aaBann.




NCTOPUA KAPTOIPADU

KAPTOTPA®KA B POCCIA

MepBasi kapTa Poccum nop Ha3BaHWEM
"Bonblwon  yepTex" Oblna  cocTaBneHa, Kak
npegnosarakT yyeHble, BO BTOpon nonosuHe XVI B.
OpHako Hu "bonbLwon YepTex”, 1 nocrneaytoLme ero
[OMOMHEHHbIE U M3MEHEHHbIE 3K3eMMnsapbl 40 Hac
He JOLUmN.

[NepBbIn reorpadmyecknin atnac bbin cosgaH
B 1570 r. Bce mopennasatenu XVI n Havana XVII B.
NONb30BanNMCb 3TUM aTNacoM, KOTOPbI HAaCUUTLIBAS
70 kapT 6onbworo opmarta, CONPOBOXAAEMbIX
0O BACHUTENBHBIM TEKCTOM.

BeplumHon pycckoit kaptorpadum XVI B.
6o "bonblion  Yeptex Bcemy MockoBckomy
rocyfapcTBy", COCTaBMNEHHbIN, NO-BUAUMOMY, OKOJIO
1600 T.




NCTOPUA KAPTOIPADU

KAPTOTPA®K/A B POCCIA
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NCTOPUA KAPTOIPADU

KAPTOTPA®KA B POCCIA

B 1739 rogy 6bin cosgaH [eorpadmyeckui
nenaptameHT AkagemMuu Hayk, CTaBLMA OCHOBHbIM
KapTorpau4eckum LLEHTPOM CTPaHbI. MNon
PYKOBOZCTBOM BENWUKOro martematuka Jl1. Ounepa B
1745 rogy Obin 3aBeplleH akagemuyeckun "Atnac
Poccuincknid" - nepBbIi PyCCKUM HaLMOHanbHbIN atnac,
MOKPbIBLUMA CBOWMW KapTaMu BCHO  TEPPUTOPUIO
Poccun. A nosgHee B 1792 rogy Obin HanevaTtaH
NOSIHOLIEHHbIN  HaUMOHanbHbIM - atnac  Poccun -
«Poccumckmin - atmac M3 Copoka YeTblpex KapT
COCTOSILUMA M Ha COPOK Ha [OBa HaMECTHMYeCcTBa
Mnepuio  pasgenstowuny,  KOTOPbIA  AOCTaTOYHO
MOSIHO M peanbHO OTpaxan NPOCTPaHCTBO OrPOMHOW
nuMnepum.




NCTOPUA KAPTOIPADU

KAPTOTPA®/A B POCCIA

Poccuiickas kapta mupa 1707 rona tunorpaduu B. O. Kunpusnosa



NCTOPUA KAPTOIPADU

COBPEMEHHAA KAPTOIPA®UA

Ecnu roBopuTb 0 COBPEMEHHOW KapTorpadum,
TO camas nogpobHas B mupe KapTa Obina cosgaHa
OTHOCUTENbHO HefaBHO. KapTa Obina cocTaBrieHa C
MCMONb30BaHWEM [aHHbIX ANOHCKoro annaparta ASTEP
ONsS M3MEPEHMst  BLICOTHI  TOYEK  pesbeda
MOBEPXHOCTM, YCTaHOBIEHHOTO Ha bopty
amepuKaHcKoro crnyTHuka Terra. PaspelueHne HOBOW
kapTbl cocTaBnsieT npumepHo 30-34 M, a obnactb
NoKpbITMS — OT 83-i1 ceBepHOM napannenu ao 83-u
oxkHo.  Cosgatenu  Tonorpaduyeckon  Mopenu
coBmecTunu bonee 1,3 MIH. U3006paXeHUA 3eMHOM B owps  [E8 Powr (0] e yoosu s
noBepxHoCcTU. [lpumeyaTenbHO, YTO Kaxablidi CHUMOK
nokpbiBaeT Bcero 30 M2, yto obecneumBaeT YETKOE,
CTPOro COOTBETCTBYIOLLEE pPeanbHOCTH N30bpaxeHue.




KPYMHEWLIWE PYCCKUE KAPTOMPA®bI

®eonocuii HukonaeBuu Kpacockuii (14 (26) centsiops 1878
roa, l'anumu, HeiHe KocTtpomckon obmact — 1 okxTsiops 1948,
MockBa) —  POCCHUUCKHM  aCTPOHOM-T€OJIE3UCT,  YJICH-
KOppecnoHJeHT AkagemMun Hayk 1o OTIeNeHUI0 MaTeMaTHYeCKUX
U €CTEeCTBEHHBIX Hayk (reomes3us) ¢ 29 suBaps 1939. Ilox ero
pykoBojicTBOM B 1940 Obuid ompeaeraeHbl pa3Mepbl 3€MHOTO
auncounaa (dmaurcousi KpacoBckoro).

Crenan I'aBpuyioBuy MaJsibirus (To poX/JIeHHs HEU3BECTEH—1 aBrycra
(12 centsi6psi) 1764) — omuH U3 TEPBBIX PYCCKUX HCCIeAOBaTeNeH
ApPKTHKH, aBTOP IEPBOT0 PYKOBOJICTBA 10 HABUTALIMU HA PYCCKOM SI3BIKE.
HavansHuk 3anagHoro orpsiga Benvkoit CeBepHON SKCHEAUIUN.




KPYMHEWLIWE PYCCKUE KAPTOMPA®bI

Anekcanap UBanoBuu Menae (1798 — 22 Hos0ps 1868) — reHepan-melTeHaHT, Kaptorpad.
Cnyxun Ha KaBkasze, 3aTemM B KapTorpaueckoM emnapTaMeHTe, MO3Ke YIPaBIIs BIOBLUM JOMOM U
y4eOHOW  4YacThl0 MOCKOBCKMX HHCTUTYTOB. Ilom HaOmiomennem MeHAEe  COCTaBJICHBI
Tonorpaduueckre MexxeBbie aTiachkl TBepcko, Pa3anckoit u TamOoBCKoi ryOepHUI.

®epop AnekceeBud MuHuH (1709 — rog cmMepTV HEM3BECTHEH) — OAWMH M3 MEPBbIX
PYCCKMX uccnegosatenen ApkTuku. YyactHuk Benukon CeBepHoOn akcneanumu.

Aunekceii UBanoBuu CKypaToB — OOWH U3 NEPBbIX PYCCKUX MccnenoBatesien ApKTUKK.
YyacTtHuk Benukoin CeBepHON akcneanumu.

NBan AdanacreBny Crpeanounkuii (18 (30) noHa 1828, ceno MoneHka Nontasckon
rybepruu, Poccuitickas umnepus — 15 (28) uong 1900, Tam xe) — pycckuid reoaesnct u
KapTorpad, reHeparn oT uHgaHTepum (1899).




KPYMHEWLIWE PYCCKUE KAPTOMPA®bI

Auekceii AuapeeBud Tuiiio (1839—1899) — poccuiickuii reorpad,
KapTorpad ¥ reoJIe3UCT, TeHepal-ICHTEHAHT, WICH-KOPPECITOHACHT
[TerepOyprckoii Axkanemun Hayxk.

Huxkonaii Sikoiaesuu Huurep (1842—1918) — pycckuit
aCTPOHOM, T€OE3UCT U Kaprorpad, mpodeccop, YaeH-
koppecnongieHT Mmneparopckoit Cankt-IlerepOyprekoi
Axanemun Hayk (1900), onun u3 pykoBoauteneit Pycckoro
reorpaduuecKoro oOIIeCTBa; reHepal-JICHTEHAHT.
OcHoBarenb pOCCUMCKON T€0IE3NYECKOM IIIKOJIBI.




KPYMHEWLIWE PYCCKUE KAPTOMPA®bI

®énop @énoposuy Llyodepr (12 pespans 1789 rox, Cankr-
[TerepOypr — 15 Hosi06pst 1865 ron, LtyTrapr, I'epmanus) —
BBLAAIOIIMICS YUEHBIN-T€01€3UCT, TeHEPaI-0T-uH(AHTEPUH,
nupexTop BoenHo-tonorpaduueckoro u rujiporpaduueckoro
Jeno, MOYETHBIN usieH MopcKoro y4éHoro KOMUTETa, YieH
Nmneparopckoro ['eorpaduueckoro obmiecTna.




PA3OEbI KAPTOIPAGU




MATEMATNYECKAA KAPTOIPADUA

Mamemamudeckas kapmoepaghusi U3yvaeT crnocoobl
0TOBpaXeHUs MOBEPXHOCTH 3EMIIN HA NNOCKOCTH. BaxHoe
NOHATME B MaTEMaTUYECKOMN KapTorpadum —
KapTorpaduyeckas npoekums, To eCTb yHKUMS, 3agatoLas
oTObpaxeHue reorpadn4ecKmx KOopanHaT TOYEK Ha
NOBEPXHOCTW 3eMNN Ha AeKapTOBblI KOOPAWMHATLI Ha
NIOCKOCTK. [lpyron sHaunTenbHbIN pasgen
MaTemaTnyecKoi kaptTorpadum — KapToMeTpus, KoTopas
NO3BONSAET MO AaHHLIM KapTbl U3MEPATL PACCTOSAHNS, YITibl
W NnoLlaan Ha peasibHoM NMOBEPXHOCTU 3eMIIN.

Kaprecxera nraro Hacxa (OCHOBMIZE AMMH3X).
BEATONKAM OO0IHANEHI KECTA PACIIOIOKE IO PHEYHOION




COCTABJIEHVE U O®OPMITEHVE KAPT

CocmasneHue U ogopmrieHue Kapm— obnactb kapTorpaduu, obnactb
TEXHUYECKOr0 Au3anHa, u3ydvaroulas Haubonee afgekBaTHble Crnocobbl OTOBpaxeHUs
KapTorpaduyeckon MHopmauun. 3T1a obnactb kapTorpadum TECHO B3aWMOCBS3aHa C
NCMXOMNOrMeN BOCNPUSATUS, CEMUOTUKOR, U T. M. TyMaHUTAPHbIMW acnekTamMu.

[Mockonbky Ha kapTax oTobpaxaeTcs WH(opmauusi, OTHOCALLAsCS K CambiM
PasnMyHbIM HaykaM, BbIAENAOT TaKKe Takue pasgdenbl KapTorpadum Kak ucmopudeckas
Kapmozpacpusi, 2eonoaudeckass  Kapmoepaghusi, IKOHOMUYECKas  Kapmozpagus,
noyeogedyeckasi Kapmozpahus U T. . ITW pasaenbl OTHOCATCA K KapTorpadum NnLb Kak
K MeTody, N0 COAEPXXaHWI0 OHWN OTHOCATCS K COOTBETCTBYHOLLMM HayKaM.




COCTABJIEHVE U O®OPMITEHVE KAPT
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LHNOPOBAA KAPTOIPAGUA

OTHOCUTENBHO HeJaBHO MOsIBUNACh yughposass (KOMnblomepHasl) Kapmozpagusi, 3aHWMaKLLascs
KOMMbOTEPHON 0bpaboTkon KapTtorpaduyeckux AaHHbIX. Llndposas kaptorpadust sBNSETCA He CTOMbKO
CaMOCTOSITENbHLIM pa3fenoM KapTorpadum, CKOMbKO €€ WHCTPYMEHTOM, 0ByCnOBMEHHbIM COBPEMEHHbIM
YPOBHEM Pa3BUTUS TEXHOMOMKU. Hanpumep, He 0TMeHsIst cnocoBoB nepecyeTa KoopanHaT npu oTobpaxeHuu
NnoBepxHoCTM 3emMnM  Ha  NMOcKoCTW  (M3yyaeTca  TakuM  (hyHOAMEHTanbHbIM — pasdenoMm,  Kak
Mamemamudeckasi kapmoepagus), uUudpoBas KapTorpadust M3MeHUna Ccnocobbl  Bu3yanu3alum
KapTorpaguyecknx npomsseaeHnn (3yyatoTcs pasgenom CocmagneHue U 0gopmiieHue kapm).

TaK, ecnu paHbLLe aBTOPCKUN OpUriHan KapTbl YepTUNCA TYWbo, TO HA Ha4ano 2009 r. oH BblvepunBaeTcs
Ha 9KpaHe MOHMTOpa KoMMbioTepa. [Ans aToro ucnonb3ytoT ABTOMATM3MPOBAHHbIE KapTorpaduyeckue
cuctembl (AKC), cospaHHble Ha Base cneumanbHOro knacca nporpammHoro obecnevenus (M0). Hanpumep,
GeoMedia, Intergraph MGE, ESRI ArcGIS, NaHopama u ap.

[Mpn atom He cneayet nytatb AKC n eorpadpuyeckme nHdopmaumnoHHble cuctembl (TAC), 1. k. ux 3agaym
pasnuuHbl. OfHako, Ha npakTMKke oguMH U TOT Xxe Habop 1O sBnseTca WHTErpPUPOBAHHLIM MAKETOM,
ncnonb3yemeim Ans noctpoeHns n AKC, n F'1C (spkue npumepsl — ArcGIS, GeoMedia 1 MGE).




NOPOBAA KAPTOIPAGUA




[EOVHOOPMALNOHHBIE CUCTEMbI

KomnbloTepHble paboTbl C KapTamu W Apyrow
WHOpMaLIMEeN O 3EMHOM MOBEPXHOCTW, Ha3blBaeMble
reOMHMOPMaLMOHHBIMM TEXHONOINsAIMM, Havanm
pa3suBatbcs B 70-x rr. XX B.

MC — at0 reorpaduyeckas 6as3a [daHHbIX.
Baso JgaHHbIX Ha3bIBAKT CNMCOK OOBLEKTOB, roe o
Ka)aoM 0ObEKTE XPaHUTCS BCE, YTO O HEM U3BECTHO.




KOCMWYECKME CHAMKW

Kocmuyeckue CHUMKM — cobupaTternbHoe HassaHue
[aHHbIX, MONy4yaemblX MOCPEACTBOM KOCMUYECKUX
annapatoB (KA) B pasnuyHbiX [duanasoHax
9NEKTPOMAarHUTHOrO  CMeKTpa, BM3yanusupyeMblx
3atem no onpeaenéHHoMy anroputmy.
Kocmuyeckue CHUMKM 3emnn 1 Opyrux HebGecHbIX
Ten MOryT MUCMofb30BaTbCA AS19 CamMon PasnuyHou
[EATeNbHOCTW:  OLeHKa  CTereHM  Co3peBaHus
ypoxas, OLEeHKa  3arps3HeHuss  MoBEepXHOCTU
OnpesenéxHHbIM BELLECTBOM, ONpeseneHne rpaHny
PAcnpoCTPAHEHHOCTU  KaKOro-To  0bObekTa  Wnu
ABMEHUS,  ONPedeneHns  Hanuuus  MNomnesHbIX
MCKOMAEMbIX Ha 3aJaHHOW TEPPUTOPUM, B LENSX
BOEHHOW pPa3BeKN U MHOTOe Apyroe.




KOCMWYECKWE CHUMKW




KOCMWYECKWE CHUMKW




WNHMpacTpyKkTypa NPpOCTPaHCTBEHHbIX AaHHbIX

Celvac cylwlecTByloT W paspabartbl-BatoTcs
WML pasnuyHoro Ttwna, YpPOBHA W xapakTepa.
Ctpyktypy w cneuncmky WML onpegenstor ee
OCHOBHblE  KOMMOHEHTbI:  Habopbl  6a30BbIX
NPOCTPaHCTBEHHbIX AaHHbIX (Br1M), MeTapaHHble,
reorpaduyeckune WH(OPMALIMOHHbIE  Y3Mbl
(reonoptanbil).
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