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[MPEAMCIIOBUE

Hutepec k reorpaduyeckum wnupopMmanuonaem cuctemam (I'UC),
reOMH(pOPMAIIMOHHBIM TEXHOJIOTHAM U T€OMH()OPMAIMOHHON HayKe HMeeT
4Ype3BbUaiHBI POCT B MOCHEJHHE oAbl OJarojaps MoJydeHHbIM Ha UX
ocHOBe 3()(EKTUBHBIM pELICHHSIM BO MHOTHX OOJACTIX YeJIOBEYECKOIl
JesTenbHOCTH. C MX MOMOIIBIO PEMIAIOTCS JIOKAaJbHBIE, PETMOHANBHBIE U
rino0anbHble 3a][@9M yCTOHYMBOTO Pa3BUTUSL TEPPUTOPHH, HCIIOJIB30BaAHUS
NPHUPOJHEIX PECYPCOB, OXpaHBl OKpY’Karomeidl cpemsl, oOecredeHns
obmectBeHHOW  Oe3omacHocTH.  COBpeMEHHbIE TeoMH(OpPMAaIMOHHEIE
CHCTEMBI PaCIIUPSIIOT METOIBI HCCIIeIOBAHUS HAIIETO MUpPa, PEA0CTa B
mudpoBele  MHCTPYMEHTHI I  OpPTaHM3aIlMd W ONEPHUPOBAHU
OPOCTPAaHCTBEHHBIMU ~ JaHHBIMH, MOJCJHPOBAHMS MPOUCXOJAMHUX B
OPOCTPAHCTBE MPOILECCOB, BH3yaIM3allMM JTUX JAHHBIX, MOJEIeH U
OPOILECCOB €  MOMOINBI0  Pa3BUTBIX  KOMIIBIOTEPHBIX  CPEACTB,
CHELMAI3UPOBAHHBIX MHCTPYMEHTOB 00PaOOTKM M aHalu3a TeoJaHHBIX.
HccnenoBatemn  OT  pa3HOOOpPA3sHBIX  aKaJEMHUYECKMX  JUCIMILUIMH
UCITIONB3YIOT MPOCTPAHCTBEHHOE MblIlUIeHHe U UHCTpyMeHTsl [MC ms
pasBUTUS SIBHBIX IIPOCTPAHCTBEHHBIX MOJEJIEH Ha pasHbIX MacIITAOHBIX
ypoBHAX. OHH HCHOJIB3YIOT TEOMH(OPMALMOHHBIE CUCTEMBI KaK CPEICTBO
NOHUMaHHUs MHUpA, OIUCHIBAs M OOBICHASI OTHOLICHHS YeNOBEYECTBA K
peambHOMY Mupy. Illupokuii oOmEecTBeHHBIH HWHTEpEC K OTOH TeMe
HOJIOTPEBAETCsl OMYJBIPHBIMU NPUJIOKEHHUIMH 110 100HBIM KapTam Google,
NEepCOHANBHBIM CITyTHHKOBBIM HABUTAIMOHHBIM ycCTpoiicTBaMm, MHTepHET
kaptorpadugecknm cepsucom MapQuesty t.mm. Toms3osaTtesm I'MC Bce B
Oompmrell Mepe AaHAMM3UPYIOT CYIIHOCTH M SIBICHHS pEalbHOTO MHPA,
UHTETPUPYS UHGOPMAIHMIO U3 PA3HBIX HCTOUYHUKOB ¢ NUGPOBEIMU KapTaMHU
Beb-CEepBUCOB, TAKUX KaK, Hanpumep, Google Earth MS Virtual Earth.

B oTBEeT Ha 3TOT BBI30B HAYUHO-TE XHUUECKOTO MpOTrpecca pa3BuBaeTCs
obsacts I'MIC-00pa3oBanus. B By3ax s psAja cCrelMaJbHOCTEH BBeC HbI
OTHENbHBIE  KypChl 1O  TeOMHDOPMALMOHHBIM  CHCTEMaM WM
reouHpopMaTuke, a MBI CHENUAJBHOCTEH 10 HMH(OPMAIMOHHBIM
TeXHOJIOTUSIM - COOTBeTCTBYlomme crenmuamizanun. B 2001 ronmy
pemenneM Kabmneta MUHHCTPOB YKpaWHBI B IEpPEUeHb CIECNHAJBHOCTEH
BBEJICHA CIIEIUAIBHOCTD " €OnH(pOpMAIIMOHHBIE CUCTEMBI U TE XHOJIOTH U .

B Mmpe BBIXO/MT OrpOMHOE KOJMYECTBO CTaTel, MaTepHaioB
KoH(epeHIH, KHUT MO0 MHOTOYHCICHHBIM TeMaM TeOHMH(OpPMAaIMOHHBIX
CHCTEM M TEXHOJIOTHH, KOTOpBIe IpeIHA3HAYCHB B OONbIIEH Mepe it
cnenuamictoB [MMIC wuiam KOHEYHBIX MOJb30BaTeliel MOIYJSIPHOTO
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nporpammuoro obecneuenns ['MC, yvem amst HaumHatomux. [Tostomy ects
HEOO0X0 IMMOCTh B 3TOM "OKeaHe" 3HAHWI BBIICIUTH KIFOUYEBbIE KOHIEIIIIUU
u npuHuunel TUC u noHecTn ux pa3zHooOpa3HON ayJaMTOPHUM CTy ICHTOB B
(dbopMme yueOHOH IUTepaTypHI.

IIpennaraemoe BHHUMAaHMIO YHTaTess MOCOOME OXBaThIBAET y4EOHYIO
maciunimey  "OcuoBel [TMC"  cnenumamsHocTH  "T'eonH(pOpMannoHHbIC
cucteMbl u TexHosnoruu”. [locoGue mpu3BaHO CrIOCOOCTBOBATE CO3JAHUIO
Teopetrdeckolt 6asel uzyuenus [ MIC. B mocoOuu nmpeacTaBiieHbl OCHOBHBIC
KOHICNIIWM,  TIOJNOKCHWS, TIOHATHS, NPHWHIWIB  IIOCTPOCHUS U
(yHKIHOHUPOBaHUS Teorpadruecknx HHPOPMAIOHHBIX cucTeM. [locobne
HEe fABIETCS IPAKTUKyMOM IIO OCBOCHHIO IIPOTPAMMHOTO OOecredeHus
I'C. Tocobme moOCTpOE€HO U3 pacueTa TOro, YTO B COOTBETCTBHHU C
y4eOHbIM  IUIAHOM  CHEUMaNbHOCTH: 1) CTyJNEHTHI yXe  HMEIOT
OTIpEJICNICHHYI0 MOJATOTOBKY 10 KOMIBIOTEPHBIM OHCLHUMNIMHAM U
IMCLMIIMHAM, H3YYalOIIMM 3eMHOE MPOCTPAHCTBO, 2) MOCIE H3YUYCHHS
ocHOB I'MIC cTy IeHTsl moJiyyatr 3HaHMs 10 pa3BUTHIM TexHousorusiM [MC,
BBIIIOJIHEHHIO reOMH(pOPMAIIMOHHOTO  aHaJNu3a, JUCTaH LTUOHHOMY
30HMpoBaHuIo 3eMiH, npuioxxeHnsM ['IC B pa3muHbIX 001ac TIX.

Ceromms B Mupe pa3pab0OTaHO OTPOMHOE KOJIMYECTBO MPOTPAMMHBIX
npoaykros 'MMC. B pamkax mocoOwus naxe KpaTkuii 0030p MpOrpaMMHBIX
npoaykroB 'IC B Bue nepedHs XapaKTepHCTHK WM (YHKIUI HE MOXET
CO3/aTh aJeKBATHYI KapTHHY mnporpammuoro Boopysxkenus ['MC. Temmbt
co37aHusl HOBOro mporpammHoro obecredeHus ['MC nim MoaepHU3anuu
CO3MAHHOTO CTOJb BBICOKM, YTO CYIIECTBYET OIACHOCTh OCBEHICHHS B
nocobun ycTapeBmMX pemenuii. HacTosimee mocobue TOCTPOCHO B
Oousbiieli Mepe B KOHTEKCTe pelleHuii MHCTUTyTa HMccieJoBaHUS CHCTEM
oxpykaromieir cpeast (Environmental Systems Research Institute - ESRI),
KOTOpPBIM co3man Haubonee pa3BUTOE U PACIPOCIPAaHEHHOE B MHUpE
nporpamMmHoe obecneuenue I'MC.

ITocobue cocTouT U3 MATH YacTei, Kakaas M3 KOTOPBIX OTOoOpakaer
ONPENICIICHHYI0 IpEeIMETHYI0 00JacTh 3HaHWH O TeorpauuecKux
MHQOPMAIMOHHBIX CHCTEMaX. OTH YacTH SBIITIOTCS MOIyJsIMH -
OMHOPOJHBIMH IO TEMAaTHKe CTPYKTYPHBIMH EAMHUIIAMH U1 W3yYCHUS
y4ueOHo# mucummumusl. [locoOme mocTpoeHO TakuM 00pa3oM, YTOOHI B
JIOTMYECKOH MOCJIE I0BATEIBHOCTU BBO AU Th unTaTe 1 B mup I'UC.

IlepBas uwacte "BBenenme B reorpadudeckne HH(GOPMANUOHHBIC
CHCTEeMBI" HAQYMHAETCS C paccMOTpeHHs (QyHIaMEHTa 3HaHHH O
reorpaduueckux HHPOPMAIMOHHBIX CUCTEMAaX - MOHATHHHON 6a3bl TeOPUH
cucteM, OOLMX 3aKOHOMEPHOCTEW pa3BUTHA M (QyHKIHOHUPOBAHUS
cucteM. B pa3zene npeactaBiaeHa oOmias xapaKTepUCTHKA reorpapuueckux
UH(OPMAaLMOHHBIX cCHCTEM, AaHo ompenenenue I'YC, paccMoTtpens! oomas
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xapakrepuctinka KoMrnoHeHToB ['MC m ormmumtemsHbIx ¢ynkmuit ['MC.
Kak 'MC-napamurma mpeacTaBlieHa e€MHAs cUCTeMa 0a30BBIX MOHATHHA H
ONpENe]ICHNiI Ha OCHOBE YCTOSIBIUIMXCS B3TJIIJIOB, KOTOpas SBJIIETCS
KapkacoM IIPEJCTaBJCHUS INpeIMETHOW o6nacTu TreonH(OpMalnOHHBIX
CHCTEM M TEXHOJIOTHH.

Bropas yacte "KoMmmbloTepHbIE MOJEIM TeoTrpaduIecKuXx 00bEeKTOB"
COJCPKUT oOmpezneiieHHe reorpapuueckux OOBEKTOB M HX BHJOB,
oTpesieNieHne reorpaduueckoil HHpopMaIiK U reorpadpMIecKuX TaHHBIX. B
OTHENBHBIX ~ pa3feyaX »dSToH YacTH  pacCMaTpUBAIOTCS  IIPUHIINIIBI
MOCTPOCHHUS W XapaKTepPUCTUKH O0a30BBIX KOMIIBIOTEPHBIX MOJeJeH
reorpagUIecKnX 0OBEKTOB - BEKTOPHBIX, PACTPOBBIX, TPHAHTYJAIHOHHBIX,
KOTOpBIE MPOBEPEHBl BPEMEHEM M PpEaJH30BaHBl B IOJABIIONIEM
GOJBIIMHCTBE COBPEMEHHBIX IpOrpaMMHBIX poaykTos I C.

Tpetes dacte "COop M HOArOTOBKAa TeorpaduuecKkux AaHHBIX'
HayMHACTCS C PACCMOTPEHUS HCTOYHUKOB Teorpad)UuyecKuX JaHHbIX,
BOKHEHIIMX  XapaKTePUCTUK  JAHHBIX, CHUCTEMHOTO  MOJAX0Ja K
HpeABapUTe/IbHOM 00paboTKe HCXOIHBIX JAaHHBIX. boiblnoe BHUMaHHUE
yremsetcs mnpobneMaM KilaccuUKAa MM, KOTOpbIE JIEXKAaT B OCHOBE
s¢ exTuBHON pabOTH rFeOMHPOPMAIIMOHHBIX CUCTEM . 3HAUHUTEJIBHOE MECTO
OTBOJITCS. PACCMOTPEHHUIO CHCTEM KOOPIMHAT pPEaJbHOTO 3eMHOTO
NPOCTPAHCTBA W KapTOrpaUUEecKMM TPOESKIUSIM Kak (QyHIAMEHTY
noctpoenust ['IC.

UerBeptags uacth "OpraHmM3amus [aHHBIX B TCOMH(OPMAIMOHHBIX
cucreMax' TMOCBSIIEHA PACCMOTPEHUIO MPOOJIEeM CHCTEMHOH OpraHU3aIlHuU
JaHHbIX. Ocob0oe BHHMaHHE YIEICHO OBYM pACIPOCTPAHCHHBIM MOJACISIM
OpraHM3allMyd  J@HHBIX - TCOPENSLHOHHOM MOzeIM U  OOBEKTHO-
OPUEHTUPOBAHHON MOJEIN JAHHBIX.

IIstas vacte "OCHOBBI T€ONMPOCTPAHCTBEHHOTO aHaM3a"  SBJAETCA
3aKIIOYUTEIIBHBIM MOJYJIeM, KOTOPBIH 3HAKOMHUT YHTaTeNsi C TeM, 4YTO
HaspiBaroT "cepauem” 'MC. DT1a 9acTh BKIIIOYAET OOUIYIO XapaKTCPUCTHKY
U METOJOJIOTHIO  TEONPOCTPAaHCTBEHHOro  aHaym3a. Ha  ocHoBe
pacnpocTpaHeHHOH KiaccH()UKAIHH paccMOTpEeHBI 0a3oBEIC
aHAM THYIECKUe CpencTBa, KO TOpHIE SIBJISTIO TCSI OTIOpOH
TeONPOCTPAHCTBEHHOTO aHamM3a - GYHKIMH M3MEpPEHHil, BBIOOpa MaHHBIX,
Knaccu()UKAI[ MK, OBepJIeHHbIe QYHKIMHN, QYHKIIHMH OKPECTHOCTH, ()yHKIINH
CBSI3HOCTH .

Jist co3 maHust mocoOus HCIOIBb30BaH OOMIMPHBIN HAOOP MM TepaTy PHBIX
UCTOYHUKOB, MHOTHE M3 KOTOPBIX CAMHU MO cebe MOTyT ObITh HHTEPECHBIMH
00bEKTaM U U3YUYECHHUSI.

[pennaraemoe mocoOue HAMMCAHO HAa OCHOBE MHOTOJIETHETO OIIBITA
npenonaBanust kypca "OcnHoBel ['MC" s cTyIeHTOB crenualibHOCTH
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"I'eonH(opMaMOHHbIE CHCTEMBI M TeXHOJOTHH', a Taloke I Oy Iymumx
IpajioCTPOUTENEH , IKOJIOTOB, MEHEI)KEPOB B XapbKOBCKOM HAallMOHAJIBHOMU
aKaJIeMUH TOpPOJCKOro xo3siicTBa. lcnonb30BaH ONBIT — akaJeMUHU
paspaboTok u BHeapenus [ 'MIC-poexToB mist ropona XapbKkoBa U JAPYTHX
ropojioB. Ilocobue MoXeT OBITh MOJIE3HBIM CTYICHTAM CICIUAIBLHOCTEH
KOMIIBIOTEPHBIX HAyK, a TaKKe CIeNUaIMCTaM B O0JacTIX yIpaBICHHS
TEPPUTOPUSIMH, 3eMENbHBIM U pecypcamu " HEBMIKUMOCTBIO,
KOMMYHAQJIBHBIM ~ XO3IHCTBOM, TPAHCHIOPTHOW HMHPPACTPYKTYpO#l, B
00JIaCTAX PHEPTETUKH, IKOJOTHH, B 00JMacTIX pa3pabOTKH, CO3MaHUS WIH
HCCIIeIOBAH USl CJIOXKHBIX MPOCTPAHCTBEHHBI X KOMILJIE KCOB.
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Yacts 1

BBEAEHUE
B I'EOI'PAOUYECKHUE
NHPOPMAININOHHBIE CUCTEMBI



Pasmen 1.1
KOHLEIIINA CUCTEM

Ompenenenne TepmuHa "['eorpadudeckas nHGpoOpManIHOHHASA cUCTeMa"
TpeOyeT B TMEpBYI odepenp paccMoTpenus nouatus "Cuctema" W ero
OCHOBHBIX KOHIIEIITOB. DTO BaXXHO MOTOMY, YTO NOHSATHIHAs 0aza TeOopHHU
cucteM, 0oOIIMe 3aKOHOMEPHOCTH Pa3BUTHA M (YyHKIHOHUPOBAHUS CHCTEM
ABIAIOTCS (PyHIAMEHTOM 3HAHUK O reorpaguuecKux HH(POPMAIHOHHBIX
cucTeMax.

1.1.1CnoxHOCTh ¥ B3aMM03aBHCHM OCTh YacTe ii HALIIEr0 MUpa

Ilporpecc B W3y4YCHHH OKPY’KAIOMIET0 HAac MHpa MPHUBOJUT K
NPECTABIICHUAM O BCE OONBINCH crodcHOCmU U 83AUMO3A8UCUMOCHIU €TO
yacTei.

Cnoorcnocms  — 3TO COBOKYITHOCTh OTPOMHOTO UHCIIA Pa3HIHBIX
00bexToB. CIOXKHOCTH ompezensercs oomnueM cBsaseil. Crie fyeT pa3nmdaTh
MNPOCTYIO U TPYIHYIO IPOOIEMBI.

» Tlpoctast mpobiieMa HMeeT OJHO pelleHde (HampuMep, pa3Bsi3bIBAHHE
y371a Ha BEPEBKE MOXKET OBITh TPYIHBIM).
= CroxHasi npo6JeMa HMeeT MHOTO BO3MOKHBIX pereHuii [1].

[IpobneMbl He cywjecmgyom U30AUPO6AHHO, SBISIFOTCS JIM OHH
COIIMANBHBIMY, IIOJMTHYSCKHUMH WA 3KOHOMHUYECCKUMHU. ITpumep:
9KOHOMHKA 3aBHCHT OT YHEPIETUKH U JpP. PECYPCOB, YHEPTOPECYPCH — OT
NOJINTHKY, TOJMTAKA — OT CHIJBI, W HAo0OpOT, MOJNUTHKA 3aBHCHUT OT
9KOHOMHUKH. [IpobeMBl HE MOTYT OBITh BBIJEJCHBI U3 IIEJIOTO, 0OBICHEHBI
0 OTAEIBHOCTH, @ 3aTeM HHTEPIIPETHPOBAHbI I 00BACHEHNUS I JIOTO.

Cpeda, B KOTOpOH BOZHUKAIOT MPOOJIEMBI, camMa o cebe He SBISAETCS
cratnuHOoW. OHAa Oumamuuna, TaK KaK BCETJa M3MEHsSETICS, IOABEPrasich
BHCIIHMM W  BHYTpeHHHM  Bo3aeiictBusmM. Cpema  MeHsercs,
B3aMMOJICHCTBYET BMECTE CO CBOMMH MHpPOOJEMaMd M UX PCIICHHSAMH B
¢u3n4YeckoM © KOHIENTyanbHOM mpoctpaHctBe. Cpena MeHseTCS BO
BPEMEHH, TAK KaK Ha HEE BIHMSIOT COOBITU S

B mocnenmsee Bpems Ui MHOTUX OO0JNacTei HAyKM W TC XHUKH
xapaxkmepen nepexoo OT pa3pabomku OMOenbHbIX 00BeKmo8 K CO30aAHUIO
COJCHBIX KOomniekcog. BeIpoc MacmTad mpoOiieM, KOMIUIEKCHOCT U
CIIO)KHOCTb TIPOOJEeM, CTOMMOCTh WX pemeHus. [loTpeOHOCTh penieHus
CIOXHBIX TpoOJIeM TOpo WA HEOOXOJWMMOCTE B YHUBEPCANbHOU
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MemOdOJZOZMM, KOTOpasd IMO3BOJACT C €AUHBIX HO3HHHﬁ BBITNIOJIHUTH aHAJIM3
M CHHTE3 CJIOKHBIX O0BEKTOB. B CBsI3M ¢ 3TUM noJiyuusia pa3BUTHUC
METOA0JIOTHA ,, B OCHOBY KOTOpOﬁ II0JIOKEHA KOHYenyus cucmem.

1.1.2UcTopuyec KMii acmeKT

Ilepsble TpefCTAaBICHHS O CHCTeMax BO3HMKIM B aHTHYHOMN
¢urocodpun [1]. B mpeBHerpeueckoir ¢duimocopum u Hayke (DBKIHI,
IlnatoH, Apwucrorens) paspabatbiBaiiach Haesi CUCTEMHOCTH 3HAHUSL.
@dumnocopsl BCEX 3MOX I0-CBOEMY HCIIONB30BATH IOHATHS CHCTEMBI.
[NpuHOUD cucTeMHON HMpUPOJBI 3HAHUI pa3pabaThIBAIMCh B KJIACCHIECKOMN
¢bunocoduu (Cimnosa, llemmnr, Ierens...).

B 19 Beke NMOHATHS CHCTEMBI YK€ MCHOJIB3YETCS BO MHOTHX 00JacTiX
KOHKPETHO-Hay4YHOTO 3HaHWs M oOleHayyHoro 3HaHus. @. DHreisc B
pabote "Juanektuka mpuponpl’ mUWeET. " Bca docmynHas Ham npupooa
obpaszyem HeKomopyio cucmemy, HEKOTOPYIO COBOKYIHYIO C@A3b mel,
npudeM MBI TIOHHMaeM 37ech MOJ CJIOBOM ''Teno" Bce MaTepHaibHbIe
peanbHOCTH, HauyWHas OT 3Be3[bl W KOHYas aToMOM.... B ToMm
00CTOSATENBCTBE, UTO TeJla HAXOIATCS 80 63AUMHOU C8A3U, YKE 3aKIOYEHO
TO, YTO OHHU B3aWMOJCHCTBYIOT Jpyr Ha Jpyra, U 9TO HX B3aUMHOE
BO3JeiicTBHE MApYr Ha Jpyra M eCTh HMEHHO JBWXKeHHe. JJeuoicenue
HECOMBOPUMO U HEYHUUMONCUMO. DTOT BBIBOJ CTAJI HEM3OECKHBIM, JIHIIb
TOJIbKO JIIO/M TIO3HAJIH BCEJCHHYIO, KAK CUCMEMY, KAK 63AUMHYIO CBA3b
men".

B 20 Beke MHOTME KpYINHbIE Y4YE€HbIE BHECJIM CBOW BKJAJA B pa3BUTHE
CHUCTEMHBIX MpeACTaBJIeHUI, B uX ynucie B.W. BepHanckuii, A.A. bormanos
U IpyTHE.

O0beMHEHNE CUCTEMHBIX MPECTABJICHUH B 0cO0YI0 00J1acTh 3HaAHUS
CBS3BIBAIOT C IMEHEM aBCTpHiickoro Ouosora Jlodsuza gon bepmanangu,
koTopbli B KkoHe 40x ronoB 20 Beka BBICTYMHJI C NPOTpaMMOM
noctpoeHus "obwen meopuu cucmem”. JIOMOTHATENHHO K 3TOM IporpamMme
B 50-70 romax ObUI BBIABHHYT psAI OOIIECHCTEMHBIX KOHIENIHH U
ompeneieHnit MOHATHA cucteMa. HeoleHHMBbI BKJajg B CHCTEMHbIC
HCCIIEIOBAaHUS BHECJM aMepukaHckue ydeHsle M. Mecaposud, P. Axog,
aHnmickui kubepHetnk Y. P. Dmbu, coBetckme yuensie A. . Yemos,
W. B. bmay6epr, B. H. Capmosckuif, O. I'. lOmuu, A. H. ABepssHOB 1

JpyTue.
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1.1.30npeaesenust nousatus " Cucrema”

Cucmema — YHUBepcajlbHoe norsimue, NpuroaHoe IJist 0003HaYECHUS

Pa3Ho00pa3HbIX 00BEKTOB J0O0H MpUpObl. M3BeCTeH psii ONpeAeneHHid
cucTeMbl. BoT HEKO TOpBIE U3 HUX:

Cuctema —ecTh KOMILIEKC B3aUMO/JICHC TBY FOIIMX 3JIEMEHTOB [2]
Cuctema — (OT rpedyeckoro Systema #esoe, COCTABICHHOE U3 YacTeil;
COCJMHEHHE) — 3TO COBOKYIHOCTb OJJIEMEHTOB, HAXO/IIIUXCS B
OTHOILCHUSIX M CBS3IX JAPYyr C JApYroM, KOTOpble 00pasyior
OTIPEICIICHHY FO [IEJIOCTHOC Th, € IMHCTBO [3, ¢.610].

CuctemMa — ecTb OTIPAaHHYCHHOE MHOMKECTBO B3aUMOJCHCTBYIOLIMX
37eMeHTOB. [4,¢.43]

CucTteMa — eCTh MHOJKECTBO B3aHMOCBSI3aHHBIX 3 JICMCHTOB [5]

Cucrtema — ecTh TO, YTO pemaeT mpobiemy. [6]

Ilonstue "cucrema" HMeeT TeCHEHIIyI0 B3aUMOCBS3b C MOHATUSMH

LEJOCTHOCTH, CTPYKTYpbl, CBSI3M, DJEMEHTA, OTHOILEHHUA, IOJCHCTEMBI.
Hamiuue cBsizel U OTHOWIEHWIT MEXAy 3JEMEHTAMH CUCTEMBI SIBJISIETCS
OMpPEEISIIOIIUM, KIFOYEBBIM.

HpaKTI/I‘{eCKI/I Ka K JIbI O6T>CKT, nponecc, sBJICHUC MOXKCT OBITh

paccMOTpeH Kak cucteMa. [Ipumeps cucteM:

CoyHeuHas cucTeMa, TPAHCIOPTHAS CUCTEMA, CUCTEMa CUMCIICHUS,
cucreMa CTaHHCIIABCKOTO, SKOHOMMYECKas CHCTEMa, TeOJIoTHYecKas
cUcTeMa, CHUCTeMa ITOHSTHH, HepBHAS CHCTEMa, CHCTEMa XMMHYECKHX
31eMeHTOB MeH fieneeBa, cucTeMa MaTeMaTUYECKU X YPAaBHEHUIA ...
CuctemaMu SIBISIFOTCSL  13BIK, KOMOaifH, MO3r, TeneQoHHas CeTs,
BBIYUCIMTENbHAS  MallMHA, YeJOBeK, akaJeMudecKkas TpyIma,
(bakynbTe T, HHCTUTYT, CUCTeMa 00pa30BaHus, 0OIIECTBO JIFO ICH, .. .
Tlopox — cnoxHas AMHaMHYECKas COLMalbHAas cuUcTeMa. DTa CHCTeMa
MOXeT OBITh NpeACTAaBIIEHA B3aUMOJEHCTBYIOIUMH MOJACUCTEMAMU
ropojckoro xossiictea. CnenuamicT JODKEH 3HaTb U yMETb
aHAIM3UPOBaTh  CIPYKTYpbl, B3aMMOCBS3M, KPUTEPHUHM  OLEHKH
(YHKIMOHUPOBAHUS CHUCTEM TOPOJICKOTO XO3SHCTBA NIl TPHHATHS
pelIeHNH TpH IUIAHUPOBAHWH, TNPOCKTHPOBAHMH, CO3MAHUSI U
YIPAaBICHHUS CHCTEM.

IIporpamMMHBII IPOAYKT.

I'eorpaduaeckas nHGOPMALUOHHAS CHCTEMA.

Ilonstue cucreMa HMMEET 4pE3BbIYAHHO IWIUPOKOE IPUMEHEHHE.

PaccmoTpenne o0bekTa UM COBOKYITHOCTH OOBEKTOB, CPebl KaK CUCTEMBI
MO3BOJIET HA OCHOBAaHMM OOIIMX 3aKOHOMEPHOCTEH pasBUTUS U
(YHKIMOHMPOBAHUS ~ CHUCTEM  KOHCTIPYHPOBAaTh  CJIOXKHBIE  CHCTEMBI,
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OTIpEeIsITh B3aMMOCBSI3M MEXKIy OJJIEMEHTAMH CHCTEMBI, 3(){QeKTHBHO
peuaTh CJI0KHbIE MPOOIEMBI.

1.1.4CucTemMHBIe Mcciea 0BaHHUA

ITox cHCTEeMHBIMH HCCICIOBAaHUSAMH IIOHHMAETCS BCS COBOKYITHOCTh
HAyYHBIX M TEXHUYECCKHX MpOOJieM, KOTOPHIE CXONHBI B MOHHUMAaHUH W
PacCMOTPEHUH HCCIEAyeMBIX UMU OOBEKTOB KaK CHCTEM, T.€. MHOXECTB
B3aMMOCBSI3aHHBIX JJIEMEHTOB, BBICTYNAIOMIMX KAaK eJUHOE I[eJioe.
CHcTeMHBIE UCCIIE IOBAHUS TPEJIC TABJIEHBI TPEMSI CHCTEMHBIMH O0JIACTAMM |
»  Cucmemnvii nooxoo (CII) — o6mieHayYHOE METO0JIOTHICCKOE

HampaBlieHHe, pa3padaTelBAIONINE METOABI U CIOCOOBI MCCIEI0BAHUS

CJIO’)KHOOPTAaHU30BAHHbBI X 00BEKTOB; CII OCHOBaHHBIHN Ha

paccMoTpeHun 00BeKTOB M3yueHus B Buze cucteM. CII — cepaneBuna

CHUCTCMHBI X KCC JIe IOBAHUH.

»  Cucmemnvrii anaruz (CA) - MeTOHOJOTWS, OPUEHTUPOBAHHAs Ha
pelIeHus KPYIHBIX IMPoOJeM MpaKTHYECKH MPHKIAJHOTO XapakTepa,
OCHOBaHHas Ha KoHIenuuu cucteM. B wnentpe CA, omepamms
CpaBHEHMS aJIb TEPHATUB PEIICHU sl TPOOJIeM U BHIOOPA ajlb TepHA TUBHI.

= Obowas meopus cucmem (OTC) — HayuyHas IUCHUIUIAHA, KOTOpas
W3ydYaeT pa3InIHbIC SBIICHHS, OTBICKAsCh OT KX KOHKPETHOM MPUPOIHI,
W CUHTHIBAETCS JIMIIb HA QOPMALLHLIX 63AUMOCEA3AX  MEXKIY
Pa3MMYHBIMU COCTABIAIOMUMHA HX PaKTOpaMHU, MEXKIy HAOMOICHUSIMH,
npu3HaKaMu u cBoifcBamu. 3aqaun OTC:

pas3paboTka 0000IIEHHBIX MOJETIeH CUCTEM;
MOCTPOCHHE JIOTH KO-METO JOJIOTHYECKOTO annapara;
co3ziaHue 0000IEHHBIX TEOPUI CUCTEM PA3IMYHOTO TUIA.

1.1.5DnemMeHTBI CHCTEM

Cuctema wim r00asi e 9acTh MOXKET OBITh paCUJICHEHA Ha DJIEMEHTHI.
oo snemenmom cucmemvbl NOHUMAIOM MAKYIO €€ YaAChib, KOMOPAs He
noonelcum OdanbHeuuemMy pAaculeHeHuio, A6IAemcs HAOeICHOU ¢ MOUYKU
3penus npoyecca QYHKYUOHUPOBAHUL CUCMEMbl. Diemenm - 9Mmo
COCMABHASL HeOeNUMASL YACMb YeN020.
DneMeHThI CUCTEMBI 00J1a]al0 T OTIP€ IETICHHBIM U CBOWC TBAMH.
DOneMeHTaMH MOTYT OBITh NpeIMEThbl, SIBJEHUS, 3HAHUS, METOJpI.
IIpumepsl 271€MEHTOB CUCTEM !
= XMMHYECKHE 3JIEMEHTHI CHCTEMEI MeH e ieeBa;
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"  [UIAHETHI COJHEYHOM CUCTEMBI,
" CTy/ACHTHI aKa JEMHUYCCKOU IPYIIIEI;
"  TPaHCHNOPTHBIC CpEACTBA, JAOPOTH, JIOIHM, TIPYy3bl TPAHCHOPTHOU

CHUCTCMBI.

IIpu paccmotpenun cuctembl "Illpednpusmue” ee 3IeMEHTAMU MOTYT
OBITH OTZCJIBI 3aBO IOYTIPABICHHMS, IEXH, CKIAapl U T.1. [Ipu paccMoTpeHHn
cucteMbl "[lex" snmemeHTaMu OyJyT CTaHKH, OpUraapl pabodMx, KOHTOpa
nexa u T.J. [Ipu paccMoTpeHUM cHCTeMbl "Yenogek" 3yeMeHTaMu OyIyT
OpTaHbI JIbl XaHHsl, KPOBOOOpalllcHHE, TUIIIEBAPCHHE, IBHKCHUC U T.]I.

CJei0BaTe IbHO, MPOLIECC PACUIICHEHHS CUCTEMBbI Ha JJIEMEHTBI U CaMO
TIOHATHE 3JEMEHTA SABIBICTCA OMHOCUMENb HLILM U YCTIOBHBIM.

1.1.6CucremMHbIE CBA3H

TMoHsITHE CBSA3M — OJHO M3 BAXHEHNINX, (YHIAMEHTAIBHBIX HAYYHBIX
noHsiTiid. CHCTEMBI CBSI3aHBI MEXIy COOON. DIEMEHTBI CHCTEMBI CBSI3aHbI
MEXIy COOOM.

Ces136 — 9mo  63aUMO0DOYCIOGIEHHOCb CYWECMBO8AHUSL 00bEKMO8,
SAGNEHUTL, NPOYECcco8, pacnpedesieHtvblx 8 npocmpancmee u epemeru. Casisb
— ecmb MO, UMO CcOeOuHsiem INeMeHmbl, 00BeKmbvl U CE0UCmea 6
cucmemnom npoyecce. Césizu onpedensiom ciedo8aHus nPoYeccos.

CucteMa ecTh MHOXECTBO B3aMMOCBSI3aHHBIX 3JIeMeHTOB. CyIlec TByeT
JIBa KPUTEPHSI CUCTEMHOCTH:
= KaXIplM 9emenm CUCTEMBI C6s:3aH, 1O KpallHEll Mepe, C OJHUM

JPYTUM 3JIEMEHTOM CHCTEMBI;

" KaXI0€ NOOMHOJICECME0 DIEMEHTOB CHCTEMBI C6A3AHO C KaXJbIM

JPYTUM [OJMHOKECTBOM CHCTEMBI.

I'padudecku CBS3b OTHOIICHHS OJHOTO JJIEMEHTA K JAPYrOMY
U300paxkcaeTcsl HAIpaBie HHOM TuHueH (— ).

PazimuaroT [5] mMexny snementamu @, b, €, d cueayromue THITBI
CBsI3€il:
® [0 HANPaBJICHUIO JCHUCTBUS:

Mpsimsie (a—b, b—c);
O6patusie (C—b, b—a);
" 10 KOHTAKTY:
HenocpeacTBeHHbie (a—b, b—c);
omocpenoBanusie (a—C, b—c);
" [0 CJIEJIOBAHHIO:
nocienoBaTelbHele (a—b—C);
napaivessaeie (b—d, b—c);

21



" [0 OTHOIICHHUIO K CHCTEME!
BHEIIIHUE;

BHYTpPEHHHE,;

" 110 cuie!

KECTKHE,
KOPITY CKyJIIpHBIC;

* 10 cyOCTparty, COnepKaHHUIO CBS3H:
BEIIIECTBE HHEIC;
9HEPTETHYECKHUE;
nHPOpPMAaNNOHHEIE.

1.1.7 HonsaTue " CTpykTypa"

BaxHeH MM CHCTEMHBIM HOHSTHEM SIBJISIETCS HMOHATHE "CTpyKTypa'.
TepmuH "cTpyKTypa" NPOUCXOIUT OT JATUHCKOTO Structure — ctpoeHue,
PacIoJIoKEeHUE, HOPSJIOK.

Cmpykmypa — COBOKYNHOCMb  YCMOUYUBHIX  C@A3€ell  CUCEeMbl,
obecneuusawux e2o YeroCmHOCHb U MONCOeCm8eHHOCHb camomy cebe,
m.e. COXpaHeHue OCHOGHLIX CBOUCME NPU PA3TUYHBIX GHEWHUX U
enympennux usmenenusx [3]. CTpyktypa — 310 ycroiumBas ¢popma cBsizeit
MEX]y 3JIEMEHTAMH CHCTEMEI.

CtpykTypa BBIpaXaeT JHIIb TO, YTO OCTaeTCs YCTOHYMBEIM,
OTHOCHUTE IbHO HEM3MEHHBIM IIPH Pa3IMIHBIX IPe0Opa30BaHUAX CHC TEMBL.

Beigenenne  CTpyKTypsl  00BEKTa —  SABISIETCA — BaKHEHmIeH
COCTaBsifOLe m3yuyeHus: oOBeKTa Kak cucteMbl. OCHOBHBIE waeu
8bl0eneHUsl CTPYKTY Bl

1) BbIAEJICHHE MHOXECTBA JJIEMEHTOB CHC TEMBI;

2) ompexeneHHe OPOCTPAHCTBEHHBIX PACHOJOKCHUH 3JEMEHTOB
IPOCTPAHCTBA;

3) BblAeneHHE CBsA3ell (O THOLICHHS) MEXAY DJIEMEHTAMH, KOTODbIC
ABIIIOTCS. WHBAPHAHTHBIMH TIPU  OMNpEJCICHHBIX H3MEHEHHIX
CHUCTEMBHI.

JIro6as cucteMa UMeeT nepap XMIEeCcKyIo CTPYKTypY.



1.1.8Cuctemunblii 3 e kr

CucteMHBIH 3¢ QKT BbIpaskeH MOCTY JaTOM APHUCTO Tes

"[Jenoe — 6oavuie cymmol e2o uacmeu"
D10 03HauaeT, 410 "CBOMCTBA MPEAMETOB U CIIOCOOBI ICHC TBHI HAa BBICIIMX
YPOBHSAX HE MOTYT OBITh BBIPa)KEHBI IIPU TOMOIIM CyMMHPOBaHUS CBOICTB
U JIEHCTBMM HX KOMIIOHEHTOB, B3AThIX H30JMpoBaHo. Ecim, omHako,
W3BECTCH aHCaMOJIb KOMIIOHEHTOB W CYMIECTBYIOIIHE MEXIy HHMH
OTHOILICHHSI, TO BBICHINE YPOBHH MOT'YT ObITh BbIBEJCHBI U3 KOMIIOHEHTOB"
[2]. TIpumep 1: B yueOHOM mpoliecce “"cymMMa 3HaHUH HE €CTh CHCTeMa
3HAHUH', HO €CIM OTACNbHbIC 3HAHHS CHCTEMHO OpPTaHM30BAHBI W
MOJIy4eHBbI, OHH 00pa3yloT cucteMy 3HaHUiL. [IpuMep 2! mpuObLI mocie
CISIHUS JIBY X KOMIAHUI MPEBOCXOJUT CyMMY NPUOBUICH 3THX KOMIaHUH
10 00BEeqMHEHNS .

I[lo OTHOWICHHIO K JACHCTBUSIM CHCTEMHBIH 3(ddexr o00603HaUYaOT
tepmunoM Cuneprusi. (0T rped. Synergos —BMmecTe eifcTBYIOIIHiA).
CHHEprus — 5T0 KOMOGMHHPOBAHHOE BO3NSHCTBHE JBYX HIHM Oolee
(akTOpOB, XapakTepHu3ylolleecs TeM, YTO HX OObEIMHEHHOE JeHCTBHUE
CYLIECTBEHHO MpeBOCX0UT 3P EKT KaxJoro OTISIBHO  B3STOTO
KOMIIOHEHTAa U UX CYMMBI.

brnaromapst cucteMHoMmy 3ddexry Hamr MuHp Topasno OoJjblne, Yem
MpocTas COBOKYIHOCTh M30JMPOBAaHHBIX W aBTOHOMHBIX 3JIeMEHTOB. Jlis
MMO3HAHUS B PABHOM CTENEHM HEOOXOMMMBI HE TOJIBKO 3JEMEHTHI, HO H
CBSI3M MEXK]ly HHUMH.

1.1.9CucTeMHBIe TPHHIUNbBI

Ilpu paccMoTpeHMHM OOBEKTa KaK CHCTEMBI JOJDKHBI COOJIIOAAThCS
CJICAYIOIIE OCHOBHBIC CUCTEMHbIE MPpUHI MBI [3]:

1) npuHIMD LENOCTHOCTH -
NpUHLMIINAIbHAS HECBOMMOCTb CBOMCTB CHCTEMBI K
CyMMeE CBOWCTB COCTaBJLIIOLIUX €€ JJIEMEHTOB U
HEBBIBOMMOCTb U3 MOCJEIHUX CBOICTB LI€JIOTO;

2) OpPUHLMI CTPYKTYPHOCTH -
BO3MOKHOCTb OIIMCAHUSI CUCTEMBbl Y€PE3 YCTAHOBJICHHbBIE
ee CTPYKTyphbl, T.€. CETH CBSI3€{ U OTHOILIEHUN CHCTEMBI;
0O0yCJIOBIEHHOCTh IIOBEJCHHUS CHCTEMBI HE CTOJIBKO
MOBEJCHUEM €€  OTIACJbHBIX O3JEMEHTOB, CKOJBKO
CBOHCTBAMH €€ CTPYKTY B,

3) mpHUHUMI B3aMMOCBA3aHHOCTH CHC TEMBI U CPEIbI -
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cucteMa (GOpPMHPYET W IPOSBISIET CBOM CBOHCTBAa B
rpoLecce B3aUMOJEUCTBUS CO CPEAOH, SBIAACH IPU 3 TOM
BEJlyIMM aKTHBHBIM KOMIIOHEHTOM B3aHM OJCHC TBHS,

4) [OpuHIMO Uepap XMUHOCTH -
Ka)XIbl i KOMIIOHEHT CHCTEMBI B CBOIO OYEpEIb MOXET
paccMaTpuBaThCs Kak CHCTEMa WIM THOJACHCTEMa, a
uccienyeMas B JIAHHOM Cllydyae CHCTeMa HpEJACTaBISIET
co0oif 0JMH M3 KOMIIOHEHTOB 00Jjiee MHUPOKOI CHCTEMEI,
CJIOXKHBIE CUCTEMBI COZEPKAT MHOTO Pa3HbIX Hepap X1 if;

5) npUHIMI MHOXKECTBEHHOC TH OMTHCAHM S KaJK/IOHM CHCTEMBI -
B CWIy MNPUHUWOHAIBHOW CJOKHOCTH CHCTEMBI ee
aJIeKBaTHOE MO3HAHUE TPeOYeT IMOCTPOCHUSI MHOXKECTBa
pa3IMYHBIX MOJEJEH, Kax/Jas U3 KOTOPBIX ONHCBHIBACT
JIMIIB OTIPE IENICHHBI i aCIIEKT CUCTEMBI.

1.1.10®opM b1 M CTIOC OOBI OTHC AHNUSI CHCTEM

Bosmoxusl [7, ¢c. 121]cie ayroiue ¢hopybl ONUCAHHS CUCTEM:

*  Maremaruyeckas popma,

= rpaduueckas popma,

= TekcToBasg opma.

Hcnoms3yroT iBa cnocoba OMUCAHUS CUCTEM .

"  BHYTPCHHEE OMHCAHUE CUCTEM,

=  BHENIHEE ONMCAHHE CHCTEM.
Brympennee onucanue TPEACTABISCT CUCTEMY Yepe3 MHOYXKECTBO

3JIEMEHTOB U CBSI3€H.

= TI'paduueckas popma —B Buae rpad)oB, CBI3AHHBIX Ta0 JIHLI;

= Marematnyeckas ¢opMa — uepe3 MHOXKECTBO mapametpoB @,
Ha3bIBACMBIX TICPEMCHHBIMH  COCTOSIHHS, W  MAaTeMaTHICCKUMU
3aBHCHMOCTIMHU. B 00mieM ciiyuae moBeJcHUE CUCTEMBbI, 38 BACUMOE OT
BpeMeHH t, onmuchIBaeTcs cucTeMoi N aud G epeHIralbHBIX YPaBHEHUH
MEPBOTO MOPSI/IKA :

dQ, _

T ={(Q.Q,-.Q,) (1.1.1)

Ilpu enewnem onucanuu CUCTEMa NMPUHMMAETCA 33 YEPHBIN SIIUK».
UepHBIM SIIIMKOM Ha3blBa€ICS CUCTEMA, BHYTPEHHEE COJCPKAHUE KOTOPOU
Hem3BeCcTHO. CyIIECTBEHHBIMH SBISIOTCA BHEIIHHE CBA3M CHUCTEMHI,
KOTOpBEIE 00eCIednBalOT B3aHMMOJCHCTBHE MEXJy CHCTEMOH B I€JIOM U
BHemmHel cpenoit (Puc.1.1.1). BHemHHe CBS3M MOMKHO pPacCMATPHBATH
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TAKKE KaK CBA3M MEKJAY 3JEMEHTAMM JAaHHOM CHUCTEMBI C 3JIEMEHTAMHU
JPYTUX CUCTEM, COCTABJLIOIIUX BHELIHIOWO Cpey.

Cpeda

Puc. 1.1.1 —OTHOMmIEHHS CUCTEMBI U CPE bl

OTHOWICHHS CO Cpelol M JPYTUMH CUCTeMaMu IpadU4ecKu
u3o0pakaercs B Bujie 0J0k-cxeM u auarpamm (Puc. 1.1.2).
Onucanue cucTeMbl IPOU3BOAUTCS B TepMuHaX BxonoB u Bbixo 10B:
Bxon > Yepnsrii sumk > Beixox
ITpy BHEITHEM OTIMCAHHNH CHCTEM HCITOJIB3YI0 TCS CHC TEMHBIC 0OBEKTHI ;
*  Bx00 —T0, 9TO U3MEH’ETCS NPHU NPOTeKaHWN JAHHOTO MPOIecca;
*  Bbixo0 —pe3ynbTaT mpolecca,
= [Ipoyecc —TO, YTO IEPEBOUT BXO 1 B BBIXO I,
= (C6a3u — eCTb TO, YTO COEIUHSET CHUCTEMHBIC OOBEKTHI B CHCTEMHOM
npo1iecce;
= Oepanuyenus — COCTOST U3 1IeNieH ¥ MPUHY K JAIOIINX CBA3CH;
= ObpamHas c6:a3b — ONpeeisieTCs] KaK CUCTEMHBIH MPOLECC, KOTOPHIH
CPaBHHUBAET KPUTEPHUHU U BBIXO 1.
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Orpannyenus
Yiipasienue Henu:
Ha TIOTUTHICCKOM yPOBHE . Dopuiposanie
. Pewenie 2opodcko2o HOBLIX 3EUEN L BIX
co6 ema omHo el
. Pacnopsienus . Dhpexmus Hoe
20POOCKIR0 207106bl UCHON B30 HIE
. Tpoepamir < 3EM EIbHBI PECYPLOs
Ha YIPaBIEHYECOM: - YPOBHE T prHy T bHBIC CBI3M
. Henonnumenvias . Bakonooamen bHas u
destmel eloms HOPMAMUB HAst 6.asa
. Vnpasnenveckue L3 biooowemnan
CucHan bl HONUMUKA
Ha OTIEPAIHO HHOM Yp OBIE . Oobven
hunan cuposd s
Hpoueccop
VIHCTHTY MO HATT R AST O CHOBA y
yIpaBieHHs
Bxon Hpnuane vt 1 Hog‘:’;;«uﬂlwme
e ot KaaacTpOBBIX 1aHHBIX ; Orote
Dusimsenio TexHoI0 MmN y paBIeHIs 2 ki
oih e 3eMEIBHBIMU O THOIICHHSAMH, St
Pecypcrt My 3 3eMETBHBIX
nH(OpPMAIMOHHAsE CHCTeMA : i Retypen
Dy HKIWH TOpoAa i S 4. Yeroiunme
AHGOPMATHOHHAS pasBITHETOpPOAA
A cucreMa
T'opoackas nnadpacTpyKrypa
TEONPO CIPAHCTBEHHBIX
JaHHBIX
QopaTHas cBS3b
£ Kon1poiib: 00 crosHust
SEMETHHBIX
OTHOIICHUIT
2: agBaeHns; ICHEMA,
K100 BI
3EMITETI0N B30 BaTe cif
3. Toxasaretn
pedopMupoBaHIs
3EMETBHUX
OTHOIICHAH

Puc. 1.1.2 —ITpumep rpadhmuecKOTO ONMUCAHUS CUCTEMbI YIIPaBJICH HsI
3eMeJbHBIMHE pecypcamu roposa [8].
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1.1.11Knaccup ukanus c ucteM

Cy1liec TBEeHHBIM aCHEKTOM PACKpBITUs COAepKaHUs MOHATUS cHUCTeMa

SABJIACTCA

BBIJACJICHUC pa3JIMIHBIX THUIIOB CHCTEM. CucrteMbl

TOAPa3/Ie JISTFO TCA -

1)

2)

3

4)

5)

6)

110 CBOMCTBAM:

"  MarepuaibHble (BeleC TBEHHBIC);

" HEOpraHW4eCKOU NMpupo ! (U3HIECKHE , T€0 JIOTHYECKHUE );

*  xuBble (OMOJIOTHYECKHE CHUCTEMBI, OPTAHU3MBI, TOMYJILIUH,
BUJIBI , 9KOCHC TEMBI);

" COIHANbHBIC (conmaapHO-3 KOHOMHUYECKUE CTPYKTYpBI
001mecTB);

»  abcrpakTHble (MOHATHS, THIIOTE3bl, TEOPUH, HAYYHBIC 3HAHUS,
(b opmanu3oBaHHbIE);

0 NP OUCXOXK ICHUIO ;

u €CTCCTBCHHEIE,

"  HCKYCCTBEHHBIE;

[0 XapakTepy mepexoa K APYroMy COCTOSHHUIO:
" CTATUYHBIE;

= JIUHaAMUYHBIC,

10 3HAHUIO 3HAUYECHUN HepeMeHHLIX:

- I[eTepMI/IHI/IpOBaHHI)Ie;

" BEPOSATHOCTHBIC (CTOXACTUYECKHUE);

[0 XapaKTepy B3aUMOOTHOIIEHHH CHCTEMBI H CPEJIBL:
" 3aKPHITHIE,

= OTKpBITHIE,

IO CJIOKHOCTH

" pPOCTHIE;

" CIIOXKHBIE;

" OYEHb CIIOXKHBIE.

IMpuMepsl KTaccuUKaIMKU CUCTEM MpUBeAeHBI B Ta0m. 1.1.1.
B pykoBoactse I'pamu Byua [9, ¢.13] npe/cTaBiieHsI ATk MPU3HAKOB
CJIOJ)KHOM CHCTEMBI.

1)

2)

CIioXHBIE CUCTEMBI HacTO SIBJIIIOTCS MEpap XMYECKUMHU U COCTOSIT
W3 B3aMMO3aBHCHUMBIX IOJCHUCTEM, KOTOpPbIE B CBOKO Ouepenb
Taxoke MOTYT OBITh pa3JieJIeHbl Ha MOJACUCTEMBI, U T.[., BIJOTH JI0
CaMOTI0 HU3KOTO YPOBHSIM.

BeiOop, Kakue KOMIOHEHTHI B JAaHHOW CHCTEME CYHUTAIOTCA
SJIEeMEHTApHBIMM, OTHOCHTEJIbHO TMPOM3BOJEH W B OOJbIIOH
CTENEHHU OCTABIISIETCSI HA YCMOTPEHHE UCCJIeI0BATE JIA.
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3

BHyTpI/IKOMHOHeHTHaSI CBSI3b OOBIYHO CUJIbHCEC, YEM CBA3b MECKIY

KOMIIOHEHTAaMH. DTO0 OOCTOSITENLCTBO IO3BOJSIET  OTICIATH
"BBICOKOYACTOTHBIE" B3aUMOJEHCTBHUSA BHYTPU KOMIIOHEHTOB OT
"HA3KOYaCTOTHOM" IMHAMHUKHA B3aUM O JIEWC TBUSI MEX Iy
KOMIIOHCHTaMH.
4) Hepapxuueckue CHCTEMbI OOBIYHO COCTOSIT M3 HEMHOTHX THUIIOB
HOJICUCTEM, TI0-pPa3HOMY CKOMOMHUPOBAHHBIX U OPTaHU30BAHHBIX.
5) Jlwobast paGoTaroruasi CIOXHas CHCTeMa SBISETCS Pe3yJIbTaToM
pasButusi paboTaBiiei Oosee MpocTO cucTeMbl... CloXKHAs
CHUCTEMa, CIPOCKTHpPOBaHHAs "C HyJs', HUKOTJa He 3apaboTaert.
CrnenyeT HaUMHATH C pabOTAIO [IeH MPOCTON CHCTEMBI.
Tabmma 1.1.1[Tpumeps! KIacCUPUKAINN CUCTEM.
Cuctemsl IIpocTeie CrnoxHble OueHpb
CJIOJKHBIC
JerepmuHupo- OxoHHas 5BM
BaHHBIC 3aIBHKKA ABTOMAaTH3AIHS
(ompenenennsie) | Ipoexr JlBuraresn
MEXaHUYECKOU
MacTepCKON
BepositHOC THBIC IMonopaceiBarue ;| XpaHeHHe DKOHOMHKA
(ctoxacTiueckue) | MOHET 3aIacoB Mosr
JBrmxenue YcnoBHbIH T'opon
MeJIy 36l pediexc
Kontpomns ITpu6sLL
KadyecTBa MPOMBIIIEHHOTO
PO Iy KIUU TP eMIPHUITASL

1.1.12 KoHTpoJabsHbIe BONPOCHI W 3aXaHUA JJIS CAMOCTOSTEIbHOM

PadoThI

1) [Haiite onpeneneaue moustus Cucrema.
2) [Maiite onpenesieHue MOHATHIA DiieMeHTbl cucteM, CHCTeMHbIE
cBsi3, CTpyKTypa CUCTEMBI.
3) Kakue 0CHOBHBIC IPHUHIIMITHI JI0 JDKHBI COOJIIO 1a ThCS TIPU
paccMOTpeHNH 00bEKTa KaK cucTemMa?
4) Kakue CymecTByOT GOPMBI M CIIOCOOBI OTIMCAHKSI CHCTEM ?

5) Kakue ObIBArOT TUIIBI CHCTEM ?
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Paznenl12
OBIIIAA XAPAKTEPUCTHUKA
I'EOPAOUYECKNX MTHOOPMAILIMOHHBIX
CUCTEM

1.2.106xaactr TUC

B mocnemHue nBa NecATHINICTHS HOJMYyYHJI NIMPOKOE PacHpoCTpaHCHUE
0COOBIH  KmacCc HMHGPOPMAIOHHBIX CHCTEM, KOTOPBI  Ha3BIBAIOT
ceozpagpuueckue  uHGOpMaAyuoHHble CcucmeMbvl, WIH COKpAIICHHO
2eounpopmayuonnvle cucmemsl, Wi adbopesuatypoit "IHC" (Geographical
Information System — GIS).

Obmacte TUC ouyeHb OBICTPO pa3BUBAETCS U 3aXBaTHIBAET BCE HOBBIE
chepsl KU3HH H JesITeIbHOCTH. ['eoMH(pOpManmMOHHBIE CHCTEMBI CTATH
UIpaTh CYNICCTBEHHYIO POJb B JACSITEIbHOCTH YejOoBeuecTBa. lIpHYUHBI
Taxoro ycrnexa ['TIC o0bsCHACTCS CJIe Ay FOLTUM |
= BO-NEPBBIX, 00JBIIOI 3 PEKTUBHOCTHIO PELUICHUI CIOKHBIX MPOOIEM

cpenctBamu ' UC;

"  BO-BTOpHIX, OTPOMHBIM MHOXECTBOM oOnacteit npumenenus ['HC
notomy, 49rto I'MC pabGoTaeT ¢ mNpPOCTPAaHCTBCHHBIMH JAaHHBIMH,
KOTOPBIE SIBJIIFOTCS YaCThIO HAllIeH MOBCEHE BHOM XKU3HU;

"  B-TPETBHX, CTAJM JOCTYHNHBIMH [UII MacCOBOTO ITOJIb30BAaTeNs  Kak
MOIIHBIE TIEPCOHAJBHBIE KOMIIBIOTEPHl, HA KOTOPBIX BO3MOXHA
peammsanusa 'MC, Tak u cioxHoe mporpamMmmHoe obecrieuerne I'MC,
CHa0XEHHOE JITKUM OJIb30BaTe IbCKAM HHTEphercoM.

B mocnemane 15-20 net reomH(OpManOHHBIE CHCTEMBI JOCTHIIH B
pa3sBUTHH  ypOBHSA  KOMMepIHaiu3alud. B HacTosiiee  Bpems
chopmupoBanrace [MC-ungyctpus, o000poT KOTOpOil  H3MepseTcs
MWUMapJaMu  J0JUIApPOB. Exeromupiii  00beM  mpoJaxk  TOJBKO
nporpammHoro obecnedenns [MMIC B 2001 romy coctaBmsn 1,1 mupa.
nosuiapos, B 2009ro iy npesbiimact 2,8 Mipa. 10uiapoB (yBeIMYUBAETCS B
cpemreM Ha 12%B ro ).

B I'IC- nu>keHre BOBIICUEHBl MHIJUIMOHBI MTOJIH30BaTENICH B O0Jee 4em
B 120c1panax mupa, koTopsie 00pasyroT ['IC-coobmectBo. Crieruamic Tl
no pabote ¢ 'MIC B c1tpanax 3amama noJb3yIOTCS MOBBIIIEHHBIM CIIPOCOM.

O BBICOKOM HHTEpece K 3TOM TeXHOJIOTHH CBHUJETEIBCTBYET 0OJBIIOE
YUCIIO  ©XETOJHO  TIPOBOJWMMBIX KOH(QEPEHIMHA U  CHMIIO3MYMOB.
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Habmomaercs pocT umcia ydacTHHKOB KoH(epeHmuii. OcoOeHHO
MOpa3UTeNIbHBI I  POCT HA E€XETOJHOW UTOTOBOW KOH(GEpEeHUUH s
nojp3oBaTeNied  mporpaMmHOro  obecmeuenus ~ESRI @HCTHTYTA
UCCJIEIOBAaH U CUCTEM OKPYXKalowIei cpebl - MUPOBOTO Jinziepa B 00Jyiactu
paspabotku nporpammuoro obecnedenuss T'MC). B 1998 roay B 31O
UTOTOBO# KOH(epeHIMK yuacTBoBajo 8 Thic. yenoBek u3 90 cTpan Mmupa; B
1999rony — 9; B 2001r. — 11; B 2002r. — 12; B 200671. -13,B 2008T. —
6onmee 14 TeIc. mosb3oBaTened w3 124 ctpan mupa. 'MC wmsydaror He
TOJBKO B YHHBEPCHTETaX, B CHCTEMaX IOBBIIICHNS KBaJM(pUKAIUN, HO y)Ke
1 B IIKOJIAX, KOJIJIE [DKAX.

I'eonnpopManoOHHbIE CHCTEMBI BIMSAIOT HA MHOTHE aCIEKTHl HaIleH
xm3an. [YIC mHTerpHpyrotcss B oOpa3zoBaHue, OM3HEC, MPOU3BOACTBO U
JeATCJIbHOC Th IIPABUTE JIHC TB.

VYrpapieHne CI0XHBIMH TEPPUTOPUATEHBIMU CUCTEMaMHM, TAKUMH Kak
COBpPEMEHHBIH Topoj, TpebyeT He TOJbKO BBICOKOW KBaJU(UKaUH
aIMUHUCTPallMM, HO M XOopouero HWH(OOPMAaUMOHHOTO oOecredeHus
mporiecca ympasieHusi. BbipaboTka 000CHOBaHHBIX M 3(PGHEKTHBHBIX
pEIICHUH BO3MOXHA TOJBKO Ha OCHOBE COOTBETCTBYIOLIEH 00paboOTKM M
aHaJIM3a OIPOMHBIX 00BEMOB HMH(POpPMAaNUH O CIOXHBIX CHCTEMaxX U
nporeccax ropoja. 1o TpedyeT mpuBiedeHUs] 3()PEKTHBHBIX CPEICTB,
Oasupyromuxcss Ha KOMIBIOTEPHBIX TexHoJNoruiax. Buempenme ['MIC B
yIpaBJieHHE TOPOJIOM O3HAYaeT Mepexo]] Ha HOBBIN, Oomee 3¢ eKTHBHBIHI
YPOBEHB yIPaBICHHUS.

I'MC B Hayke moMoraeT MHTETPUPOBATh HAydYHBIE OO0IACTH, JOMas
Oappepbl MexIay OuosorMel M TeoPU3NKOH, MEXTy OSKOHOMUKOU U
Jemorpadueif. OToMy CHOCOOCTBYeT MOJEIHPOBAHHE IPOLECCOB B
pe€aJlbHOM BpPEMEHM, MOIIHBI HHCTPYMEHTApUN IPOCTPAHCTBE HHOTO
aHaJM3a, BBICOKOE IPOCTPAHC TBEHHOE pa3peIICHNUe JaHHbIX.

Pactynmii mHTepec k I'MC wumocTpupyeT pocT NOTPeOHOCTH B
HPOCTPAHCTBEHHBIX J@HHBIX BBICOKOTO pa3pelleHHs, IOJIy4YaeMbIX U3
KocMoca. J{nsg yJIoBIeTBOPEHHS 3TUX PACTyIlUX IMOTPEOHOCTEH 3aIryIeHBI
HoBble criyTHHKH: B 2001 r. ciytHuk QUick-Bird ¢ paspemenuem 0,61 wm.
HaHxpoMaTHueckuX JanHbix, B 2007t.- World View-1 ¢ paspeuieHnem
0,50mM., B 2008t - GeoEye-k pazpemenuem 0,41m.

B mpomemmue Trompl yCWiMs KOHICHTPHUPOBAMICH HAa CO3JAHUH
HOPOCTPAHCTBEHHBIX 0a3 JaHHBIX, HA HAKOIJICHUM JAaHHBIX. DTO B CBOIO
odepear OpHBEIO K  HEOOXOOMMOCTH  pa3paboTkH  mpoOIeMBI
pacrpocTpaHeHus] reoNpPOCTPAaHCTBEHHBIX NaHHBIX U OOMEHa JaHHBIMH, B
TOM qucIe CO3JaHus CTaH/IapToB Ha uHQPaCTPyKTypy
reoNpOCTPAHCTBEHHBIX JaHHBIX. B IIpaBHTEIbCTBEHHOM pPacHOpsHKCHUU
1994r. 0 HanmoHaNbHOW MHQPACTPYKTYpE reONPOCTPAHCTBEHHBIX JaHHBIX
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Ipesnpenta CHIA VYwumsama JIx. KmmHTOHa reomH()OPMAHOHHBIM

TE XHOJIOTUSIM npugaeTcss clenyoomee 3HadeHue: Teorpaduueckas
uHpopmauus  sBIACTCS  BaKHEHIIUM yCIIOBHEM obecneueHus
9KOHOMHYECKOTO pasBuTHS, COBEPILICHC TBOBAHU yIpaBiIeHHs

NPUPOJHBIMH PECYpPCaMHU U O XpaHbl OKpykaromieit cpept” [10].

Jampueitmee pasButie ['MC 00ycliaBIMBAaIOT BBICOKAsS JMHAMMKA
JKU3HHM, POCT HaceneHus, ypOaHM3auus, yMEHbLIEHHE W OIpaHUYECHHE
NPUPOJHBIX PECYpcoB, Tiobaym3anus. J[BaauaTe MEPBOC CTOJIETHE —
MEPHUOJT MUPOKOTO BHEAPEHHS CPEACTB Ul MHTeTpanuu WHpopmanuu. B
uHpopmannonHom oOmectBe ['MC cTaHOBHTCS OJHOW W3 BaKHEHIIHX
TEXHOJIOTUI MHTETPAIMA U KOMM YHUKAIIUN HHPOPMAIIUH.

1.2.20npeaenenne F'NC

Korja cripocuimi U3BECTHOTO CIICHHAIMCTa B 00J1aCTH TeOMH(OPMATUKH
Haucu Tocta o nepcnexktuse I'MIC B HOBOM ThIcSUY€IeTHH, OHA OTBETUJIA!
"S mymato, 9to B Ommkaiimme 10 neT mpekpaTaT 3aaaBaTh Bompoc: "Uto
takoe 'MIC? ". B 3ToM oTBeTe 3all0’KeH T'IyOOKHI CMBICT B KOHTEKCTE
pa3BHUTHS 3TOH 00 TACTH .

OnHM CHenuaJMCcThl HUCTOJB3YIOT MPOOJEeMHO-OPHEHTHPOBAHHbBIE
MOJX0 JIbl U TIEpPEeJ0BbIE HOBBIE METO0/10J10 THH, ucnonb3ysa ' IC kak cpe acTBo
B Oomee uwem 70 mucnunmmHax. J[lpyrme paccmatpuBator 'MC kak
JUCUUIIMHY WM KaK TeMy B HWHPOPMANMOHHBIX TEXHOJOTHUSIX WIH
KOMIIBIOTEPHBIX Haykax. [loaToMy elie MOXHO BCTPETHTb OIpPEACNICHHS
muna "T'MC — s10 mporpammuoe obGecneuenue’, wm "ITMC — sT10
anekTpoHHass kapta", wm "TUC — 510 06asza paHHBIX', KOTOpBIE
CYIIECTBEHHO OTIMYAIOTCS OT PACIpPOCTPAHEHHOTO TIOHUMAHUS JTOH
00J1aCTH YeJIOBEYECKOHN JIesITe IBHOC TH.

Ilpu moOoM B3MJLIE B PAcCMOTPEHHE JODKHBI OBITh BKJIFOYCHBI
OmlpeleNicHHbIe  (yHIaMCEHTAIbHBIC  KOHIEMIMH, THIA  CHCTEMBI,
KapTorpadMuecKre MPOCKIMH, MacITadbl, CTPYKTYPhl POCTPAHCTBEHHBIX
JNAHHBIX, BBOJ, XpaHeHHWe, TpeoOpa3oBaHWEe W TOYHOCTh JIAHHBIX,
MeTalaHHbIE, TPOCTPAHCTBEHHBIN aHAJM3, MPOSKTUPOBAHKE, YIIPABJICHUE H
BHeapenue ['MIC.

WzBectHpiMu  crenumanuctamu B obmacth TUC omyGamkoBaHo
HECKOJIbKO JiecsiTkoB ompeaeneHnit ['MC, koTopble B COBOKYMHOCTH
onpenesiro T ycrosaBumecs xapaktepuctuku ' IC. BoT HekoTOopbIe U3 HUX.

Michael H. /JleMepc: "TeouHpopMalHOHHBIE CHCTEMBI - 3TO
UHCTPYMEHTBI NIl 00pabOTKH MPOCTPAHCTBEHHON HH(pOPMAIMH, 0OBIYHO
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SABHO IPHUBA3aHHOM K HEKOTOPOM 4YacTd 3€MHOH IIOBEPXHOCTU H

WCHIONb3yeMble WISl yrpaBieHus eto. Kak u B ciaydae ¢ reorpadueit, TepMuH

Teorpaduueckas unpopmanmonnas cucrema ([MC) tpyaroonpenenum. O

HPEACTABISIET MHTETPALIMIO MHOTHX NpeIMETHBIX oOnacteil. [loaTomy Her

obmenpunsrtoro onpeneneaus ' MC" [11, ¢.8].

Michael F. Goodchild: "CymectByer nBa OTHEIBHBIX MHEHHS
oTHOCHUTEIbHO Bompoca "HUro ects [IC?":

1) TUC — »10 peanpHOE MNPHUIOKEHHE, BKIIOYAIOIIEE AarmapaTHoe
obecrieueHne, JaHHblE, MPOrpaMMHOe oOOecledeHue u JIoJei,
HeoOxo aumMoe st peureHust npobaem (M C-npusoxenue);

2) TUC - »T10 TN mOporpaMMHOro oOecredeHus, MpoaaBaeMOTo
pa3paboTyuKaM¥ IPOTPaMMHOTO 00eCIIeIeHHUSI.

Msi 6y aem GhoKycupoBath Ha iepBoM omnpeneiaeHun” [12].

NCGIA: "Iupoko pacnpoctpanennoe onpeznenenue ' UC: TUC —»sT10
CHCTEMa allapaTHbIX CPEJCTB, NIPOrPAaMMHOTO 00ECIeYeHUsI U IPOoLeayp,
CHOCOOCTBYIOIIAs yTpaBJeHHIO, MaHUITYIMPOBaHUIO, aHaJm3y,
MOJICTIMPOBAHUIO, TPEJICTABICHUIO M OTOOpaXCHHIO reopedepeHIHbIX
JAaHHBIX U1 pELICHHS KOMIUIEKCHBIX NpOoOJeM IUIAHUPOBAHUS H
ynupasjeHus pecypcamu” [13].

OTM ® pAx  JAPYTHX  HM3BECTHBIX OINPEJEICHHH  IO3BOJIIIOT
CHHTE3HMpPOBaTh  OINpEJCNCHUE, KOTOpOE  COOTBETCTBYET  HambOouee
pacrnpocTpaHeHHOMY MOHUMAaHHUIO ATOW 00J1aCTH

"I'UC - smo cucmema, Komopas.

*  gO-nepsuIx, npeocmasisem coboti KOMNJIeKC
63aUMOOEUCMBYIOWUX NAMU KOMHOHEHINO08, COCMOAWUL U3
KOMNBIOMEPHbIX ~ CPeOCms, NpOSPpaAMMHO20  0becneyeHus,
2eoepaghuueckux OaHHbIX, pe2laMeHma U noIb308ameel;

*  BO-GMOPBIX, GbINOJHAEM QYHKYUU 66004, UHME2PUPOBAHUSL,
Xpauenus, obpabomku, aHaIU3d, MOOEIUPOSAHUA U
sU3yaIU3aYUU 2eo2paguieckott ungopmayuu'’.

32



T'eorpapmueckue
JJaHHbIE

IporpammuOe
obecriedeHne
AnmapatHoe
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v

Pernament

Puc. 2.1.1Tpaduueckoe npeac TaBJIeHUE TeOHH(OPMAILMOHHON CUCTEMbI

HM3Bec THBI TaKKe HEKOTOPBIC OPUTMHAJIBHBIC OMIPE JICICHNUS |
= T'UC - 310 BO3MOKHOCTH HOBOTO B3TIJI11a HA OKPYKAIOLIMIA HAC MHP;
= T'UC -3T0 MHHCTPYMEHT BUACHH I MHPA BO B3aUM OCBSI3SX;

= THC — 5310 MOmHOE CpEeACTBO MHTCTPAllMd U OpTaHU3aluH
HHpOpMAaIHH.

1.2.306masn xapakTepHncTuka kommnoneHros 'MC

1.2.3.14nnapamnsie cpeocmea 'HC

O¢ddexturnas padora coBpemeHHbix [MIC BO3MOXKHAa  TOJNBKO Ha
OCHOBE MOIIHOW T€ XHUYECKON KOMIBIOTEPHOM MO IIEPHKKH.

Anmnapataeie cpeactBa ['MC - 3To OTAeNbHBIE KOMIIBKOTEPHI HIIH
CHUCTEMBI KOMITBIOTEPOB C CETEBBIM 00OPYJIOBAaHUEM ILIIOC KOMITBIOTEpHAsS
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nepudepusi, K KOTOPOH OTHOCSIT TMPHUHTEPHI, IUIOTTEPHI, CKAHEPHI.
Amnmnapatasie cpeactsa I UC nomxHbI o6ecnieunBaTh BO3MOXKHOCTb!

. BBO/JIa JAHHBIX U3 Pa3HblX UC TOYHUKOB,

®  XpaHEHUs, MaHUIYJIUPOBaHHS, OOpPaObOTKM OOJIBIIUX MAaCCHBOB
JIAHHBI X,

®  BBHINOJHEHHUS CIOXHBIX OIEpanuil MpPOCTPAHCTBEHHOTO aHaM3a
00JIBIIN X MAaCCUBOB IAHHBIX,

®  KauecTBEHHOTO NPEJCTABJICHUS JaHHBIX Ha MOHHTOD HJIM Ha
OyMa’kHBIE HOCHUTEIH,

"  3¢pdexTHBHOE B3aMMOICHIC TBHE KOMITOHCHTOB.

JlaBunooOpaszHomy BHeapeHuno ['MIC cocoOCTBOBAM JOCTHXKCHHS B
o0macT TPOW3BOJCTBA MEPCOHANBHBIX KOMIBIOTEPOB Ha  OCHOBE
IpOIECCOpoB Kmacca Pentium,iocTymHbIX I MaCCOBOTO HCITOJIB30BAHHUS.
AmmapaTHBIe CpPEICTBA PAa3BHBAIOTCS OYEHb OBICTPO U TpedyIoT
CIENNAIBHOTO OCBEIICHU I BHE ATOTO y4eOHOTo mocoous.

Amnmnapatasie cpeactsa I MC cOBMECTHO ¢ TeXHHMYECKHMH CPEICTBAMH
HO3UIHOHUPOBAHMS  (INMEKTPOHHBIMH  TCOAC3HYECKUMH  CTAHLHUAMH,
OPUEMHHUKAMH CITyTHHKOBBIX CHCTEM MO3HIHOHUPOBAHMS), CPEACTBAMHU
JVCTAHIMOHHOTO 30HJMPOBAHUS 3EMJM HHTCTPUPYIOTCS B TCXHHUYECKHE
KOMIUICKCHI, Mo3BoJsitomue 3(G(EeKTMBHO TNolny4yaTh W 00pabaTeiBaTh
TeoNpOCTPAHCTBEHHY 0 HH(OPMALHIO.

1.2.3.2lIpozpammnoe obecneuenue I' HC

IIporpammuoe oOecredenne ['MMIC  MOXHO TIPENCTABHTH KAk
COBOKYITHOCTh B3aHMOCBSI3aHHBIX KOHIEHTPHYECKHX o00osouek. Sapo
TaKoil COBOKYIHOCTH COCTABJISIET CHCTEMHOE IIPOrpaMMHOE o0ecreueHne, B
TOM UHCJIe OTEpaIOHHas CUCTeMa, CHCTeMa yIpaBlIeHUs 0a30i JaHHBIX U
Jp.

O6onoukoii sapa sBisieTcs: 6a30BOE MHCTPYMEHTAIBHOE NPOrpaMMHOE
cpeactBo ['MIC, koTopoe obecnieunBaeT BbIIIOHEHHE BCEX (DYHKLUH: BBOJ,
UHTETPUPOBaHKE, XpaHeHHe, 00paboTka, aHa/lM3 M NPE3CHTALNA
reorpaduueckoit mHGopmarmn. bazoBoe HHCTpyMeEHTAIBHOE IPOTPaMMHOE
cpenctBo ['MIC MokeT OBITH IIPEICTABICHO COBOKYITHOCTHIO MIPOTPAMMHBIX
NPOIYKTOB, peaM3yONX OTAeabHbe (yHKunH. Ho ecim mporpaMMHSEIH
OpOAyKT HE BBIIOJHAET Bce ykasaHHele ¢ynkmun [UC, onH
paccMaTpuBaeTcs KaK CIIEIMAII 3UPOBAHHOE I'MC-npunosxeHnue,
OpeJHa3HaueHHOE [UIS  YJOBICTBOPEHHSA CHENHM(HUICCKHX 3alpOCOB
[0JIb30BATEIICH .



K macTosimemy BpeMEHH B MHpPE pa3pabOTaHO COTHH KOMMEPUECKHX
nporpaMMHbIX npoaykToB I'MC pas3Horo kadectBa M (hyHKIMOHAJIBHBIX
BO3MOKHOCTeH. Pa3o6partbcsa B 3TOM MOpe HE MPOCTO JaXKe CHEeLUAIUCTaM.
Ommbka B BbIOOpe 0a30BOro MPOTrpaMMHOIO MNPOAYKTa CBf3aHA C
0OJIBIIMMHM NOTEPSIMU (PUHAHCOBBIX U BPEM EHHBIX PECYPCOB.

IIpu BceM pa3HOOOpa3suy KOHKPETHBIX CUCTEM B HUX MOKHO BBIJICIIUTH
WHBAPUAHTHOE TEXHOJIOTHYECKOE PO, HE3aBUCHMOE OT IpeaMETHON
obnacTtd, HA OT MPOOJIEMHOM OpHUEHTAINH, HU OT MPHJIOKEHHHA BOOOIIIE, Y TO
MO3BOJIIET TOBOPHUTh O HEKOTOPOH TeOMH(OPMAIMOHHON TEXHOJOTHH Kak
TeXHOJIOTMH cOopa, BBOJA, HHTETPHPOBAHMA, XpaHEHHS, 00paboTKH,
aHa;mM3a ® Tpe3eHTanuu reorpaduueckord wmHQOpMaNuMHM, KOTOpas
BBIKPHUCTAJUIN30BANach M3 OMBITA PEAM3ALUH U YKCIIIyaTalluy Pa3IMIHBIX
TreOMH()OPMANNOHHBIX CHCTEM.

Ilo nanHBIM MapkeTHHTOBOTO aHanu3a uHayctpuu ['MC, TpanuunoHHO
OpOBOJMMOr0 pasHeiMU (upMmamu, B ToM umcie ¢upmoii Daratech, Inc.,
OTIpEIeNAI0TCST  €XKETOJHO JONM phIHKA Hauboliee paclpOCTPaHEHHBIX
nporpamMMHbIX mpoaykTtoB ['MMC. B 2009 rogy »Td J0JM COCTABWIM IS
ESRI 30%, Intergraph 18%, Smallworld (GE) 8%, Pud(1.2.2).

L2, 0 Cillan Saftevncs W kot
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Puc. 1.2.2 MupoBsie 00BeMBI IPOJAX nporpaMMHoro obecneaenns [MIC
B 2009ro0 ny mo manueim Daratech, Inc.

OTH UCCleOBaHUs O ATBEPIKAAIOT, YTO HA NPOTIKEHHH MHOTHUX JIET
MHpPOBBIM JIHIEPOM B pa3paboTke M PacIpPOCTPaHEHHH MPOTPAMMHOTO
obecneuenuss [UC sBusetrcs Hucmumym ucciedosanusi cucmem
okpyacaroweti cpednt (Environmental Systems Research Institute - ESRI).
CpemHEM TpeThsi dYacTh MpoJax mporpamMmmuoro obGecnedenus ['UC
npuxomutes Ha noso ESRIu coctaBmsiet 37-29 %,4T10 TOBOPUT O MHOTHX
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IMperMyIIecTBaX M  IMPUBICKATEJBHBIX  CBOWCTBAX MPOrPaMMHOTO
obecrnedyeHus 3Toi GUPMBL. ITO ABIACTCS OCHOBAHUEM TOTO, UTO 00yUueHHe
CTYJICHTOB 11€JIeCO00pa3HO NPOBOJUTE Ha OCHOBE HamOoJsee IepeloBbIX
texHosornii ESRI.

Puc. 1.2.3 -KoMITOHEHTHI CHCTEMBI ITPOTPaMMHEIX ITpo IyKToB Arc GIS 9.X

Kommnanueit ESRIco3mana moniHasi cucteMa mporpaMMHBIX ITPO Iy KTOB
mox HazBanueMm ArcGIS 9.x Puc. 1.2.3),koTOpast SBIHETCS O THMAIbHBIM
pemeHneM 11 moctpoeHus kopmopatuBHod [MC, ¢ynmameHnTa
“HPOPMAIIMOHHON CcHUCTeMBl 3()(PEKTUBHOTO YIPaBICHUS KPYIHBIMH
rOCyIapCTBEHHBIMHU U KOMMEPYCCKAMHU OPTaHH3aLUsIMH.

OdyHaaMeHTanbHas apxuTekTypa ArcGIS 9.x obOecrneunBaer ee
UCIIOJIb30BAHME BO MHOTHX IPUKIAIHBIX cepax U Ha Pa3HBIX yPOBHIX
OpraHu3alii padoThl: HAa IEPCOHANBHBIX KOMIIBIOTEpAX, Ha CepBepax,
yepe3 Webwm B mosiebix ycnoBusix. ArcGIS 9. 3kmouaeT:

" nacmonvnweie THMC (ArcView, ArcEditor, Arcinfo, Desktop
Extensions, ArcGIS Engine, ArcExplorer, ArcRead&ttopsie
MO3BOJLIIOT  3()QEKTHBHO  BBINOJHATE M MOJCIMPOBATH
OTIepaI[OHHBII nporiecc, BBITIOJIHS Th PO IBUHY THIN
MPOCTPAHCTBCHHBIH aHAJIM3, BH3yaIM3WPOBAaTh PE3yJbTAaTHl Ha
KapTaX BBICOKOTO KadecTBa;
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" cepsepuvie THUC (ArcGIS Server, ArcGIS Server Extensions,
ArcGIS for AutoCAD) , xoTopbie MO3BOJSIIOT pPAacHpeaessiTh
KapThl, MOJEIM W HWHCTPYMEHTHl [PYTHM TOJIb30BATEISIM B
OpraHM3allMid TaK, 4YTO OHH XOPOIIO COOTBETCTBYIOT UX
nporeccam;

" wmobunvweie ITHC (ArcGIS Mobie, ArcPad), xotopsie
NPEeJOCTaBISIIOT BO3MOKHOCTh  UCIOJHHUTEIM B  TOJEBBIX
yCIAOBUSIX  NOJyd4aTb, XpaHUTh, OOHOBISITH, MAHUIYJIUPOBATH,
AQHAM3UPOBATH U 0 TOOpakaTh reorpaguueckyro HHHOpMalHmio;

®  unumepwem ['MC (ArcGIS Online), xotopsie obecneynBarOT
o6yt matpopmy st mosb3osatesieit Arc GIS, 4to0sr Ha X0 11 Th,
pacmpenensite ¥ co3gaBath [ MC mpunoxkeHusi, CEepBUCHL H
UH(pOpPMAaLMOHHBIE PECYPCHI;

" yncmpymenmor paspabomuuxa (Developer Tools), kotopsie
obecreunBaOT UHTEPHEHCOM MPOTrPaMMHUPOBAHUS PHUIOKCHUIHA,
IporpaMMaMi U pecypcaMu Tak, 4YTO pa3pabOTIUK MOXKET CO3aTh
uHHOBanmoHHoe ['MC-pemieHne isi HAcTOJILHOUM, MOOMIBHOM,
cepBepHoii wim uaTepHeT [ UC;

" cneyuanuzuposauuvie [ UC:

ESRI Business AnalystipeactaBisieT co60ii I0CTyIIHOE
U MacIITabupyemMoe CeMeiCTBO HPOMYKTOB, KOTOPHIE ITO3BOJISIOT
MallbiM TPEANPHUATHSIM W MPSIIPUSITHSIM IOJIYyYUTh JOCTyH K
O0ompmoMy 00BEMy IAaHHBIX M YBEIMYHTH CBOIO TNPHOBUIL Ha
WHBECTUIIMU B 3TOM YKOHOMHYECKOM KIIMMATe;

ArcLogistics - mpencraBaseT Cco0OH  KOMIUIEKCHOE
pelieHue IS CO3JAaHHSA ONTHMH3HPOBAHHBIX MAapHIPyTOB H
peleHust 32124 COCTABJICHUS PACTTUCAHHIA.

ArcLogistics Navigator- mpencraBiaser coboit GPS-
yIpaBisieMblid TPAHCIOPTHBIN HABUTALIMOHHBIN MPOIYKT, KOTOPBIN
MO3BOJIIET MOOWIBHBIM  mpodeccuoHasaM  mHpeObBaTh  Ha
MapupyTe U B yCTAHOBJICHHBIE CPOKH .

Maplt - »10 mporpammHOe oOecleueHHE U OHIAIH-
yCJIyTd, KOTOpPbIE MO3BOJIIT BaM CO3/JaTh IPOCThHIE Kap Thl U3 BaLIM X
KOPTIOPATHBHBIX JIJAHHBIX;

PLTS ArcGISucnonb3yioT i BceX THIIOB OpTaHU3aIHid
B IeIAX YIy4dIIeHHsS CBOMX paboymx TMPONECCOB M A
YIOBIETBOPEHMS CBOMX CAMBIX CJIOXHBIX KapT W AHArpaMM
MOTPeOHOCTEMH.

Situational Awareness for ArcGl$enctassiet coboii peuenue,
KOTOpOoe o0ecrneynBaeT reonpoCTPaHC TBEHHYI0 OCHOBY Il HEMEIJIEHHBIX
1 JI0 ITOCPOYHBIX MOTPEOHOCTEH CUTYallMOHHOM OCBEIOMJIEHHOC TH.
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CrnenyeT OTMETUTh, YTO B HACTOSIEE BpPEMs TaKKe UMeEeT 0O0JbIIoe
pacnpocTpaneHue panee cosmanHeie ¢upmoit ESRI mporpammubie
npoayktel  ArcView GIS Bepcunm 3.X, OTHOCHTENBHO MPOCTHIE B
UCIOJIB30BaHUN ¥ AP (EKTUBHBIC NI MHOTHX 3aja4. BaxHO TO, 4YTO
nanHbie, coznannusie B ArcView GIS 3x, Bocnpunumatores B ArcGIS 9.x.

ITo cpaBuenuro ¢ ESRI, MeHbIee pacrnpocTpaHeHHE MPOTPaMMHBIX
npoaykroB [MC umeror npyrue ¢pupmsl. Cpear HEX M0 yOBIBAHUIO IO B
MHPOBOM DBIHKE CI€QyeT Ha3BaTh (QUPMBI H COOTBETCTBYIONINE
nporpamMMuslie npoay kel I'IC:

= Intergraph Corp. MGE
(Modular GIS
Environment),
GeoMedia

=  GE Network Solution Smallworld GIS

(General Electric Company)

=  Bentley Systems Inc. MicroStation

=  Mapping Information Systems Corp. Mapinfo Professional

= AutodeskInc. AutoCAD,
Autodesk Map,
Autodesk Survey

B Poccun u Ykpanse Taxke MMEIOT PACIPOCTPAHEHUE OTEYECTBEHHbIE
nporpamMMmusle npoaykTst I C:

®  HHcTutyT reorpaduu GeoDraw/ GeoGraph
Poccuiickoii akaiemun HayK
= Kb "lManopama", MO, Poccust Panorama,
KapTta
® T[TI'"Teocucrema", Bunnuna, Yxpauna Digitals,
Delta

1.2.3.3leozpaghuueckue oannovie

I'eonndopmanuoHHbIe CHUCTEMBI OTMUaTcI  OT  JPYTUX
MH(GOPMANMOHHBEIX CHCTEM TeM, YTO OHH HMEIOT OOraThle BO3MOXHOCTH
paboTHI ¢ TEONPOCTPAHCTBEHHBIMH JAHHBIMH.

leorpaduueckie gaHHbIC (CHHOHHM - T€OMPOCTPAHCTBEHHBIC JTAHHBIC)
OIMCHIBAIOT JIOOBIC 0OBEKTHI, UMEIOIIHE JOKAIM3ALMIO B PEAIbHOM 36MHOM
npoctpanctse. OHH  COCTOSAT W3 JIBYyX B3aUMOCBS3aHHBIX 4YacTeil:
HPOCTPAHCTBEHHbIC [aHHBIE, ONMCHIBAIOLINE MECTOINOJIOXKEHHE, GOpMYy U
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pa3sMepel  00beKTa, U  CEMaHTUYECKHE  JaHHBIC,  OMMCHIBAIONIHE
coJieprKaTe IbHbIe XapaKTepHCTHKH 00BbEKTa.

MecTonosoKeHue B peajibHOM 3eMHOM IIPOCTPAHCTBE OIIMCHIBAETCS
reoJie3n4ecKUMM  KoopauHataMu. @DopMbl U pa3Mepbl  OOBEKTOB
OIIpENeIIIOTCA  IIOCPEACTBOM KOOpAMHAT. IIpocTpaHCTBEHHBIE MOJEIN
00BEKTOB CO3MAI0TCS Ha OCHOBE KapTorpaduueckux o0pas3oB, ¢ KOTOPBIMH
MBI Bce 3HakoMBbI. [ToaToMy KapTorpaduueckoe npeicTaBlICHHE PEATLHOTO
MHpa HWIpaeT CYNICCTBEHHYIO POJIb B T€OMH()OPMANMOHHBIX TeXHOJOTHIX.
BuemHe BEI BHIMTE Ha JWCIIIee KOMITbIOTepa IU(poByo kapTy. ClIokHBIE
(GYHKOMM TPOCTPAHCTBEHHOTO aHAlM3a pPEANM3yIOTCA  IOCPEICTBOM
00pabOTKH TAKUX KapT.

Upe3BBI9aifHO BaXXKHBIM OOCTOATEILCTBOM SBISETCA TO, YTO O0BEM
HIPOCTPAHCTBEHHBIX JAHHBIX, HEOOXO0 IUMBIX JUI YIIPaBICHHUS TePPUTOPHUEH,
coctapisieT 70 — 90 %o oneHKaM HayYHBIX UCCJIC IOBAHUI, BBIMOJIHEHHBIX
pasHbBIMU opraHuzanusaMu. D10 o3Hauaer, 4to [MC o6pabaTeiBaet
OosblIyl0 4YacTe HMHGOPMALUM, HCIOJIB3YEMOH Kak NpU YIIPABICHUH
TeppuUTOpHUEH, Tak U ee komnoHeHTamu. ['VIC mo3tomy urpaer Beayllyro
poJb B ymnpaBlieHHUH Tepputopusmu. Knacc reonHpOpMalMOHHBIX CHCTEM
CIELMaIbHO CO3JaH I PpEIICHHS aKTyalbHBIX IPOOJIEM 3€MHOTO
NPOCTPAHCTBA, BO3HHMKAIOIIMX B CAaMBIX PasHBIX cdepax deJOBEUECKOM
TS TSIHHOC TH.

Co3manme reorpadMUecknX JAaHHBIX - Hambomee TpyIoeMKasd,
Joporocrosimas u oreeTcTBeHHas uacth ['MIC. Ilo MUPOBBIM OLEHKaM
CTOUMOCTh reorpaduueckux JaHHBIX cocTaBisaeT A0 80-90 % crToumoctn
cucteMsl. Ilostomy mpu cosgaamn ['MC HUCKMOYMUTENHHO BaXXHBIMHU
SBISIIO TCS 32429 1) COXpaHHOCTH JAaHHBIX [IMTEIb HBIH IIEPHO 1 BpEMEHH -
go 80 mert, 2) BO3MOXHOCTH OOMEHA JaHHBIMH MEXIy CHCTCMaMH,
CYILECTBYIOIIMMH CETOIHs, 3) Mmepefayd JaHHBIX B OyIylide CHCTCMBI B
YCIIOBHAX, KOTJa IPOrpaMMHO-TEXHHYECKOE OOecledeHHe CyIIECTBEHHO
MeHstieTcst yepe3 2-3 roga. OnpeeisiomyMu 314ech SBIAIOTCS (HOpMAThI
JaHHBIX. OHM JOJDKHBI OBITh MJM OOIICHIPUHATHIMU WIM TaKHUMH, 4YTO
MO3BOJITIOT JIeNTaTh OOMEH TaHHBIMH.

leorpaduyeckue sBiIeHUS U (EHOMEHBI OECKOHEYHO CIIOXKHBI U
pa3HooOpasHel. MBI MOXEM paccMaTpuBaTh HX C JIFOOOW CTENIEHBIO
JeTanbHOCTH. [lodTOoMy it aGCOMOTHO TOYHOTO OIMCAHHUS CYIIHOCTEH
peanbHOTO MHpa MOTpeOOoBAIUCH OBl 0eCKOHEYHO Oojpmme 0a3bl JaHHBIX.
Just Toro, 4toOB OBITE 0OpPAaOOTAHHBIMH CPEACTBAMHU BBIUHCIMTEIBHON
TeXHUKH, JAHHbIC JOJDKHBI OBITh PEJayLUPOBAHBI JO KOHEYHBIX Pa3MEpOB U
OPTaHU30BaHbI 0COOBIM 00Pa3oM.



1.2.3.4Peznamenm

Pernament TMC ycTaHaBiMBaeT >KECTKHE MpaBWia CHCTEMHOM
OpraHU3alluM JAHHBIX, HHPOPMANMOHHOI MAESITENHHOCTH M TEXHOJOIUU
paboTt. Pazpabotka pernameHTta (yHKIMOHHUPOBAHUS CHCTEMBI BEICTCS B
nepuon aHuposanus [ MC.

Permament I'MMC 1peOyer wucnomb3oBaHUS psifia  CTaHAAPTOB.
CraHJapThl YCTAaHAaBJIMBAIOT, KaK JaHHbIE ONPENCIAIOTCS, XpaHATCS MU
HNEPEMELIAIOTC MEXAY CHUCTEMaMU M HPWIOKEHUSAMHU. ODTH CTaHJAAp Thl
MOTYT OBITb CKOHCTPYHMPOBAHBI TakK, YTOOBI 0OOECIEYHTH OIITUMAJBHBIH
O6amaHC MeEXIy COBMECTHBIM ¥ HHJWMBHIyalbHBIM HCIOJIB30BaHHEM
HOCPEACTBOM OIpeJeNeHNs] MHHUMANbHBIX TpeOoBaHWHA I oOMeHa
JaHHBIMU.

1.2.3.5Ionv306amenu

Pa6ora T'MC HeBOo3MOXHa 0e3 pa3pabOTYHUKOB, OOCIYKHBAKOIIECTO
nepcoHasa M noie3osatesied. OT HuX 3aBucut 3ddexmBHocts ['UC.
O0s3aTenbHBIM ~ yclioBueM — peamm3anmn [ MC  sBisieTcss  Hamdue
Ba)KHEHIIIETO KOMIOHEHTa — OyMarowux nov3osameineil, KOTOPbIE HUMEIOT
NOJTOTOBKY JUII HM3YYEHHS 3eMHOTO MPOCTPaHCTBA, padoOTHl ¢
reorpaMUeCKUMHU JaHHBEIMH, yMeIoT paboTaTs B cpeae [ C-npunoxennii,
CO3MaBaTh HX M NOJACPKUBATE, HMEIOT OIPEJCICHHBIC 3HAHHSA U3
npeqmetHoit obmactn mpunoxenus ['MC. Hdaa cozmanmsa [TMC HyXHBI
pa3paboTuuky, a I8 (QYHKIMOHUPOBAHMUA — TMOJB30BATENIM, MPUYEM
KOJIMYECTBO MOCIIEHU X COCTaBIIIE T I10AaBIIsFoLee 60 JIBIINHC TBO.

1.2.40061mast xapaKTe pACTHKA 0 TJIHY UTeIbHBIX pynknmii I'UC

Panee Obuto ompeneneno, yto ['MC BeimosHsIeT (HYHKIUU BBOJA,
WHTETPUPOBAHUS, XpaHEHWs, OOpa0OTKH, aHaM3a, MOJCIUPOBAHUSI U
BU3yaqm3anuu  reorpadudecko  mHGOopMammu.  CremuduueckuMu
¢ysKnuamu, nocpeacTBoM koTopsix 'MC BeIgemseTcss B 0COOBIN Kiacc
UH(QOPMANMOHHBIX CHCTEM, SBILTIOTCS MHTETPUPOBAHHUE, AaHAIN3 U
BU3yanu3anus reorpadudeckoil vHpopMauuu.



1.2.4 1Humezpuposanue

B uneonoruu I' IC 3an05keHa uaes HHTE TpUPOBaHUS.

leounpopManoOHHbBIE  CHCTEMBl  OTIMYAIOTCA  OT  JAPYTUX
UHQOPMALMOHHBIX  CHCTEM UMEHHO TeM,  4TO o0nagarmoT
3¢ ()EKTUBHBIMM  BO3MOXHOCTSIMM  HHTETPHUPOBAHUS  Pa3HONIAHOBOW
HNPOCTPAHCTBEHHOH MH(OPMAIMHU, CBA3aHHOH C pealbHBIM 3€MHBIM
MPOCTPAHCTBOM. DTO O3HAYaeT, YTO JIHOOBIe JaHHBIE MOTYT OBITh
MHTETPUPOBAHBl B OIHY CHUCTEMY, €CIIM 3TH JaHHBIE UMEIOT WIH MOTYT
HUMETh MPOCTPAHCTBEHHYIO MPHUBA3KY B PEalbHOM 3¢MHOM IIPOCTPaHCTBE.

Hampumep, omra myrumunansaas ['MIC naTerpupyer nHGOpMAIHIO O
TPafoCTPOUTENBCTBE , HACENCHUH, 3eMJICTIONB30BAHUHY, JKIJIOM M HEXKHUIOM
¢donze, TOPOJICKUX HHXCHEPHBIX  CHCTeMaX  BOJOCHAaOXeHHs,
BOJOOTBE ICHUS, TEIUIOCHAOXKEHUs, Ta30CHAOXKEHHsI, 3JIeKTPOCHAOXKEHUS,
TpaHCHOPTHOH  MHQpacTpykType, 00  9IKOJOTHYECKOH  O0OCTaHOBKE,
NpaBOHAPYIIEHHUAX... ODTO JaeT BO3MOXHOCTb YINPaBISITh, HAIpHMeEp,
HOJCUCTEMAaMU ToOpoJa KOMIUIEKCHO U BO B3aUMOCBA3AX, OMNpEICIATh
BIMSHHE OJHUX ()aKTOPOB Ha JIpyTHE.

B obmem ciydae WuHTErpUpOBaHHbIE Teorpaduyeckue JaHHbBIC
MPEIOCTABIIIO T BO3MOKHOCT
"  peanM30BaTh KOMIDIGKCHBIM IOJAXOJ TIPH aHAaJM3e COBOKYITHOCTH

CYIIHOCTEH peasbHOTO MHpa,

"  ONpeeNATh BIHSHHE, 3aBHCUMOCTH, CBA3M OJHNX OOBEKTOB U SIBICHUH
peansHOTO MHpa Ha IPyTHeE,

= BeIpabaTeIBaTh  NPEUIOKCHHSA WL  NPUHITHA  OOBEKTHBHBIX
yIIpaBIeHUYECKU X pELLIEHUH.

=  oOecrne4uTs LEIOCTHOCTh U HENPOTHBOPEUUBOCTh BCeH MHpOpMaNuu B
cucTeMe,

=  u3bexaTh AyOIUpPOBaHMS BBO A JAHHBIX,

"  yIy4muTh MHPOPMAIMOHHOE B3aUMOJEIHCTBHE, MOBBICUTH KAYECTBO M

OTIEPATUBHOCTb PaOOThI IIOACUCTEM .

Takum 00pa3oM, HHTETPUPOBaHHE MHOTUX (PaKTOPOB ABIHICTCS KIFOYEBBIM
METOZIOM TeOMHPOPMAIMOHHEIX cucTeM. Yem Oospme nHGOpMamuum B
cucteme, TeM dddektuBHee padoTaeT cuctema. IlpuyeMm, dTH
BO3MOXHOCTH PAacTyT HE PO MOPINO HAJBHO, a 3KCTIOHE HITUATIBHO .

IT'MC wHTerpHpyeT HE TONBKO JaHHBIE, HO H IIEPEIOBEIC
UHQOpPMANMOHHBIE  TEXHOJNOTHH. TEXHONOTHMM  aBTOMATH3HUPOBAaHHOMN
KapTorpaduu, TeXHOJOTHU 0a3 JAaHHBIX, TeXHOJOTUH HUPPOBOH 00paboTku
pe3yNbTaTOB MO3MLMOHUPOBAHUS U IUCTAHIMOHHOTO 30HAUPOBAHUSA
3emimn, texaosornn [UC Web cepsrcos B oTkpbIThIX cpeiax UHTEpHET U
JpyrHe He TOJbKO pacmupsitoT Bo3MoxkHoctd I'MC, HO u ompenemnstor
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Oynmymyto ctpareruro pazButusi [ IC B CBSI3U ¢ MHTerpaneil U pa3BuTHEM
nepeIoBbI X UH()OPMAIIMOHHBIX Te XHOJIOTHIA .

1.2.424Ananus

I'eonHdopmManoHHEIE CHUCTEMBI OTIMYA0TCS oT JIPYTHX
MHQOPMAMOHHBIX ~CHCTEM  TeM, YTo oOjmamaroT 3¢ ¢eKTHBHEIMHU
BO3MOXXHOCTIMH aHallM3a IPOCTPAHCTBEHHBIX JAHHBIX M Ha €r0 OCHOBE
BBIIIOJIHATE MPOCTPAHCTBEHHOE MOJCIMPOBaHHE OOBEKTOB U SBJICHUH.
I'C ectp MHCTPYMEHT IPOCTPAHCTBEHHOTO aHau3a. [IpoCTpaHC TBEHHBIN
aHamm3 HaspiBaroT "cepaueM” ['UC.

Pazputeie 'MUC umeror GoraTelii HAOOp CPEACTB [J BBITOJHEHHS
NPOCTPAHCTBEHHOTO  aHaim3a. AmHamituueckue Bo3moxkHoctn [HC
HO3BOJIIIOT 10 JIy YUTh OTBETHl HA MHOKECTBO NPOCTPAHCTBEHHBIX 3aIPOCOB,
pemTh OOJILIOE KOJMYECTBO IPOCTPAHCTBEHHBIX 3aZad B Pas3HBIX
HpeaAMETHBIX 00nacTIX. MHOXeCTBO 3ajad NPOCTPAHCTBEHHOTO aHalM3a
MO>KHO pa3ieNnTh Ha 50000IIEHHBIX Ka TETOPHH.

1) Awnanus mecmononosicenus.

OTOM KaTeropuu COOTBETCTBYET IPOCTPAHCTBEHHBIM  3ampoc: 4To

CyIIECTBYEeT B KOHKPETHOM MECTe Ha MOBepXHOCTH 3eMim? YToObI

YBUIETh, TJE pACIOJIOKEH W KAaK BBIINSIAUT OOBEKT, KOTOPBIH

HUHTEpPECyeT, UCIONb3YI0Tcs KapThl. Ha KapTe HArmsigHO MpejcTaBICH

XapakTep IPOCTPAHCTBEHHOTO pacHpefeseHus OO0BEKTOB, a 3TO

HO3BOJSIET IPOSIBUTH CBS3M MEXJAY HHUMH M Jyylle MOHSTH

uccreayemMyto o6iactb. TOAbKO YBHIEB MECTOIOJOXEHHUS OOBEKTOB,

MOXXHO  IOHATh  HEKOTOpbIE  NPHUYMHBl  NPOCTPAHCTBEHHBIX

B3auMoCBsi3ed. [l Toro, 4toObI HCCEOBATH 3aKOHOMEPHOCTH B

pacIpeielleHn JaHHBIX, HYXKHO OIpECNICHHBIM 00pa3oM 0ToOpa3nuTh

OOBEKTBI, KOTOpBIE HCCIEAYyIOTCS, ONMPAsACh Ha 3HAYEHHUS HX

xapakrepucTik. Hampumep, a) 9KOJOr MOXKET OLCHHUTh BIIHSHHUE

ocoOeHHOCTeH penbeda mm IpyTUX (akTopoB HA MPOCTPAHCTBEHHOE

pacmpenesieHue PaCTUTEIBHBIX coo0mrecTs, HCTIONB 3y S

kaprorpaduueckue  MaHHBIC, ©0) TPaJOCTPOHUTENL  IUIAHHUPYET

pa3MemieHne ONpeeNeHHOTO 00BEKTa B COOTBE TCTBHHU C T'€HEPAIbHBIM

IUIAHOM TIOpoJa, IUIAHOM CYILIECTBYIOHIEH 3acCIpOMKM U IUIAHOM

MH)XCHEPHOH HHOPACTPYKTYypHI; B) OTACN MIUIMIHH CO3AACT KapTy

pacrpeneneHust NpeCcTyIUICHHIT pa3HOro Tuma, 4YToOBl BHICTb,

HOBTOPSIIOTCS JIM OHU B OT/ECJIbHBIX paiioHax.
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2)

3)

4)

5)

Yooenemsopenue npocmpancmsennvix ycioguil.

OToif KaTeropuu COOTBETCTBYET NPOCTPAHCTBEHHBIM  3ampoc. rjie
YIOBIETBOPSIFOTCSI ~ KOHKPETHBIE  MPOCTPAHCTBEHHBIC  YCIOBHUS?
IIpocToii 3ampoc 0 MeCTONOJ0XKEHUU 00BbeKTa COCTOUT U3 OIHOTO
ycaoBust. [ng monydeHus OTBETa JOCTATOYHO BBINOJHUTL OJHY
mTaTHyl0 omnepanuoo.  CIOXHBIA 3ampoc O MECTOIIOJIOKEH MU
00BeKTa MOXET BKJIIOYATH OMpPEJCIICHHBIH Habop ycioBuit. [ns
MOJy4YEeHUSI OTBETA yXKe TpeOyeTcs MCIOIb30BaHUE Psiia OIeparui
HNPOCTPAHCTBEHHOTO aHaim3a. Hampumep, a) rae Haxo uTcs MJOLIagKa
JUISL CTPOUTEbCTBA IUIoManpio 2 ra. B npeaesax g0 200mM. ot goporn
pafioHHOTO 3HAYEHHS, C TPYHTAMH Hecyliel crocobHoct o | kr. Ha
KB.CM.? 0) 000OCHOBaTh MECTOMOJOXECHHE TOPrOBOTO, Y4eOHOro
3aBeliCHWs] WM OW3HEC-IEHTpa ¢ Yy4YeToM MHOTHWX, B T.4.
OPOCTPAHCTBEHHBIX (PAKTOPOB; B) HAWTH ONTUMAIBHYIO TPAcCy
Tpy6OTIpOBOJa MM My TENPOBOAA, KO TOPBI MPOESKTUPYETC .
Bpemennoii ananus.

OTOi KaTeropud COOTBETCTBYET 3alpocC: YTO MPOCTPAHCTBEHHO
WU3MEHHWIOCH 32 YKa3aHHBIH mepuoa? OTBET Ha 3TOT BONPOC NPEICTABICT
€000} MONBITKY OIPEACIUTL U3M EHEHU S, IPOU30ILEIIINE B IPOCTPAHCTBE U
BPEMEHH, TEHJCHIIMM STHUX H3MEHEHHWH Ha ONpEJENICHHOW TeppUTOPHH.
Hampumep, kaxoBa TeHACHINS PacTpOCTPaHEHMS TPHUIIIA B TOPOJIE, KaKue
HOBBIE OOBEKTHI MOCTPOEHBI 3a MOCHEIHHA TOJ, KakoB pOCT
ypOaHu3upoBaHHBIX TepputTopuit? COXpaHssi U COMOCTABISIS KapThl
passabix gaT, [ IC MOKeT BBITIOJHATH BPEMEHHOH aHAIH3.

Buisgnenue cmpyxmypboi.

DTOi KaTerOpuU COOTBETCTBYET MPOCTPAHCTBEHHBIH 3ampoc: Kakue
OPOCTPAHCTBEHHBIC CTPYKTYPBl MJIHM pacIpeIeIeHUs CyIieCTBYIT?
Hanpumep, ckonbko uMeeTCss aHOMaluil, HE COOTBETCTBYIOUIMX
HOPMAaJIbHOMY pacIpelelicHHI0, W Tae OHM Haxonsarcsi? KakoBo
pacupezencHue HaceneHus B ropone? Kakme ydwactkm Jmoporu
ABIIOTCSL HamOoJjee omacHeIMU? KakoBo pacupenesicHUE CTOMMOCTH
HEJBUIKUMOCTH Ha TeppUTOpHU? BeIgeneHHe NPOCTpaHCTBEHHBIX
CTPYKTYp - 3TO CIJIOXHBIH BOIpOC, TpeOYIOMHUH IIpUMEHEHUS
apceHaJla MO IIHEI X CPEJACTB MPOCTP AaHCTBEHHOTO aHAaN3a.

Oyenka pa3nuunelx cyeHapues.

CueHapuif moTeHNHAaJAa ABISIETCS PE3yJbTATOM BOIPOCOB THma " Urto
npomsoiiger, ecm....". Hampumep, dYto mpous3oiigeT, ecim
WHTEHC MBHOCTB JIOXK I Oye T KpUTHYECKo#? KakoBbI U3ICPIKKH, CCITH
ymuny pacumputs Ha 14 m.? Kak u3MeHHTCS TPaHCHOPTHOE
coobienue, ecnu yopate TpamBail ¢ ymmusl [lymkuHckoil? B Takmx
CiydasiX MOJb30BaTe b UCIOJB3YET MOJENb JIl NPOTHO3UPOBAHUS U
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KapTbl [OTEHLHMAaNbHOIO Bo3lckcteusA. IlpuMeneHue Takoil Monenu

MO3BOJISIET IOCTPOUTH THIIO TETUYECKYIO CUTYyaIllMI0 U MPOTHO3HPOBATH

Pa3BUTHE U Clie ICTBUS COLMOJOTHYECKHX U YKOHOMHUUECKU X CUTY alluH,

CTUXUIHBIX OeNcTBMH M aBapuil €CTECTBEHHOTO TEXHOTEHHOTO

XapakTepa B IPOCTPAHCTBE U BPEMEHHU.

B nmocnemHee Bpems  HaOMOJAaeTCsA  3aMETHBIH  POCT  POJIH
aHAMTHYCCKUX U Mozaempyoomux ¢yukiuid ['MC. Hampumep, cuctema
ArcGIS 9.3 ESRI) BkirouaeT nocTymHble B OCBOGHHHM Moayywm Spatial
Analyst, 3D Analyst, Network Analyst, Geostatistidadalyst.

1.2.43Busyanuzayusn

I'MC wumeer MOUIHBIM MHCTPYMEHT BH3yalU3allud HHGOpPMAIHN.
TemaTnueckas uHbopmauus oToOpakaeTcs MOCPEJCTBOM
kaprorpadpuyeckux 00pa3oB, guarpamMm, rpadukoB, 0(OPMICHHBIX
OoraTelM apceHAJOM H300pa3UTEIBHBIX CPEACTB, aNalTHPOBAHHBIX VIS
yA0OHOTO BOCHPUATHS HHYOPMALUH.

OOBEKTHI KapThl MOTYT OBITh OTOOpaXKCHBI WM HaIedaTaHbl B OO0
KoMOvMHaMK W (QakTMIecku B JHOOOM Macmrtabe KapTel, Jemas
KOMIBIOTEPU3NPOBAHHBIE KapToTpaduueckiue JaHHBIE HAMHOTO Oouee
THOKMMH 10 CPaBHEHHIO C TPAJUIIHOHHBIMU OyMaXHBIMH KapTaMH.

BospmmHCTBO MO Nie#t 3¢ (eKTHBHEE MBICIIIT, €CIIM HHTepECyromas ux
npobiemMa TpeAcTaBIeHa B (QGopMe KapTHH, dYepTekell, muarpaMmw,
wurocTparnuii. M3BecTHO, 4T0 uenoBek BocupuHEMaeT 90% urdopmanun
rmazamMu. CBoMiCcTBa Tla3a dYelOBEKa MO3BOJIIIOT MTHOBEHHO OIL€HHMBATh
BUIMMYIO CHTyaluio B 11esoM. [ToaToMy roBopsr, 4To jydmie oauH rpadux,
gem 1000 tabmmi. [IpeactaBpTe TAaOMMIYy IJs AecsTKa Thicsd 31aHuid ¢ 50
XapaKTepUCTHKAMU KaXKJOTO 3JaHUs, IO KOTOPOH HyXHO CJAeNaTh aHAaJM3
no psny nokasateseid. ['MIC nosBossier TpanchopMupOBaTh HH(OPMALHIO
yepe3 MpPHUBBIYHBIE C ACTCTBA Kaprorpaduieckue oOpasbl M MTHOBEHHO
BocnpuHATh ee. I'MIC mo3BossieT peanu30BbIBATh MHOXKECTBO 3aIPOCOB U
NPEICTABIITh OTBETH HA MOHATHOM OOJBIIMHCTBY MOJB30BaTeliel S3BIKE
KapTHl.

I'*C - 510 cpencTBo, HIOMOTAIOLIEE NOBBICUTH KAUECTBO IPUHUMAEMBIX
pelleHn Ha OCHOBaHMU 3(P(EKTHBHOTO MPEJICTABICHUS pE3yIbTaTOB
00paboTKM W aHamM3a MNPOCTPAHCTBEHHBIX MAHHBIX. DTH CHOCOOHOCTH
ngenatoT I'MC upesBeluaiiHO MOJE3HOW AN IIMPOKOTO Kpyra Jonei u
OpraHu3aluif, s  IUIAHUPOBaHMA  CTpaTerMd U YNPaBICHUS

UH(ppACTPYKTYpOil.



1.2.5THUC xak nepeceuyeHue od.1acTeii HAyYHbIX 3HAHHUI

T'MC — 310 cuctema, unTerpupyromas 3Hanus. [Ipo6aemsl pa3paboTky,
¢byHKIMOHHPOBaHUS W ucnoJb3oBaHuss [ MC HaXomiTcs Ha CTBIKE TpeX
obnactell Hay4HBIX 3HaHUII. KOMIIBIOTEPHBIC HAyKH, HAyKH O 3E€MHOM
npoctpanctse, oonactu ['MC-npunoxenuii (Puc.1.2.4).

KomnbromepHbie
Hayxu

Hayku
0 3eMHOM
npocmpaxcmee

O6nacmu

ruc-
npusioxeHuti

Puc.1.2.4 - TIC —5T0 nepeceuenne o0aacTel HayYHbIX 3HAHHH.

W3 takoro nonumanus ' UC cre nyer, yTo':

"  OTCYTICTBHE B 3TOH COBOKYIIHOCTH OJHOH MOOOH 00JaCTH Hay4HBIX
3HaHWI HE NPUBOJUT K CO3/aHUIO I'€OMH()OPMAIMOHHOW CHCTEMBI B
0O0IIEIPUHATOM CMBICIIE.

» qpome3oBatert [MC  nomwkHBl o00JlagaTe 3HAaHMAMH W3 TpeX
MIEPEYNCICHHBIX 00J1aC TeH.



Ta61.1.2.1 -bazoBsle o6sactu HayuHbIX 3HaHUHA [ C.

KomnbrotepHslie Hayxu o 3eMHOM Ob6macu
HayKu IIPOCTPAHCTBE I'MC-npunoxennit
Hudopmarrka u T'eonesus, VYnpasnenue
nporpaMMHpOBaHUE, kapTorpagus, TeppUTOPHEH,
MaTeMaTH4ecKoe reorpadus, rpajioCTPOUTENLCTBO U
MOJIENNpPOBaHHUE, a’pOKOCMHUYECKas apXUTEKTYpa,
oTepaloHHbIE ChEMKA, UHKEHEepHast
CHCTEMHI, JIMC TAHITHOHHOE HHPPACTPYKTypa,
TEKC TOBBIE U 30HANPOBAHNE yIpaBJeHNe
rpadudeckue 3emim, HEJIBU )KUM OCThIO,
peIaKTopHI , TI00aJbHEIE TPAHCIIOPT U JOTHCTHKA,
SJEeKTPOHHBIC TA0 MBI, | CHCTEMBI 9KOJIOTHH,
6a3bl JaHHBIX, HO3UIUOHUPOBAHHSA, i MPUPOIHBIC PECYPCHI,
UHPOpPMaLNOHHEBIE JeMorpaduieckue
cety, HCCIIeIOBaH U,
obpaboTka 06opoHa,
HU300paKeHuH, CEJIbCKOE X0 35IHC TBO,
IIpaBoHapymeHus,
Ype3BbIYalHbIE
CUTyaluy,
.. .(oxono 80
JIACIIMITITH )

1.2.6 Mpume po1 npumeHenust I'UC

Cnextp npumeHenuit I'MMC ype3BbluaiiHO MIUPOK.

okono 80 obOmacteit wucnons3oBanusa [UC.
OPHUJIOKEHUH MOXHO BBIICIMTh 0A30BbIC THIBI PACIPOCTPAHCHHBIX 33 /a4

[14,c.121-134].

ESRI mnepeuucisier
B nepeuncnenun I'MC

1) 3aoauu yuemmo-uneenmapuszayuornHo2o munda. B HIX aKEHT JeaeTCst

Ha JIAHHBIX, U3MEPEHHSAX W OIIEHKE ''CTEeNeHW moXoxectd" (3a1a4u
3eMeIbHOTO KaJacTpa, MOJACYETHl 3alacoB HPHUPOAHBIX PECYpPCOB,
yIpaBleHHe paclpeIeieHHON MPOMU3BO ICTBEHHON HH(PACTPYKTYPOiA).
D710 camblil pactipocTpaneHHbIi Tun npusoxenuit I' UC. [l npumnoxe-
HUH TakKoOro TUIAa XapakTepHa padoTa C OOJBIIMM  YHCIOM



2)

3

reorpaguueckux OOBEKTOB W BBICOKAs JIETAJILHOCTh HW3yUCHHS
TEpPUTOPUIl.

3a0auu u yem deamenvHocmu. 30eCh OCHOBHBIE 3aJ]a4d - IUIAHUPO-
BaHHE pa3BUTHsI, BBIOOP MAapIIPYTOB M YIPABICHHE IIEPEBO3KAMH.
Crnennduka MPUIIOKEHUH ITOr0 THIA CBA3aHA C HETPAUIIUOHHBIMHU
MOCTAHOBKAMH OTI TAMHU3aI[MOHHBIX 3aJa4, 3aJaHHBIMU Ha CTPYKTypax
JIOTTY CTAMBI X Iy TEH .

Mooenuposanue u cnosichble Memoovl anaiu3a Oauuwblx. TUTTAIHAS
3alaya - Tpejcka3aHWe HABOJHEHUH uepe3 aHalm3 BojgocOopa
BOJIOCTOKA Ha 3aTAHHOM pellbede.

B xadecTBe mpHMeEpoOB pacCMOTPUM HEKOTOpHIE 00JNAacTH, TAe IPHUMEHCHHE
I'C cTano yxe Tpa M IIMOHHEIM.

Vnpaenenue u naanuposanue pazsumus meppumopuii. 91a 00JacTb
OCHOBaHa Ha IPEANOJaraéMoM IOBEJCHUH PAa3IMYHBIX COLMAJBHBIX
TPYII, ONpPEAeII0MMX 00IIeC TBEHHbIE O TPEOHOCTH U BO3MOKHOCTH
Y MMEIOLIM X 3a/]AHHOE MJIM IIPENI0JIaraeMoe pa3MeIleHue U IMHAMUKY
B paMKaX 3aJaHHOW TEPPUTOPHH.

I'paoocmpoumenscmso u apxumexmypa. IIpoextupoBanue,
WH)KEHEpHbIE M3BICKaHUS, IUIAHUPOBKA B  IPaJOCTPOUTENLCTBE,
apxXUTeKType. OTO THNHYHAas paboTa TOPOJCKUX CITy k0,
oOecreynBalOmMAX  HOPMAalbHOE  pPAa3BHTHE  IIOJBEJOMCTBE HHOM
TePPHUTOPHH.

Hnorcenepnas un@pacmpykmypa. HuBenTapusanus, yder,

IUIAHUPOBaHWE pa3MelleHnss OOBEKTOB paclpeleNeHHON Mmpous-
BOJICTBEHHOH MH(pacTpyKTypsl (BOJOCHAOXEHUs, BOJIOOTBEACHUS,
TEMJIOCHAOKEHUS, Ta30CHAGKEHH S, 3 IEKTPOCHAOKEHHS) U yIPaBICH U
UMHU, OLIEHKAa COCTOSIHUS M NPHUHATHE PEIIEHUH MpU PEMOHTHBIX HIH
aBapUUHBIX CUTyalUAX.

Ynpaenenue semenvuvimu pecypcamu, semenvhvle kadacmpoi. O0JacTb
XapakTepHa CBOCH 4HMcTO reorpaduueckodl opueHTanued. TUIHYHBIC
3aJa4Ml 37eCh - COCTABICHHE KaJACTPOB, KJIACCH()HUKAMOHHBIX KapT,
OIpeieNIeHHEe TPaHML YUaCTKOB U IJIOLIAa ieH U T. 1.

Vnpasnenue npupoomvivu pecypcamu u npupooooxpamnas Oesmeins-
Hocmb. 37eCh THNUYHBIMH IPOOJIEMaMM SBISIIOTCS OIpe/elieH e
TeKyIIHX COCTOSHUH W  3amacoB  HAOMOJAEMBIX  PECypcCoB,
MOJCIMPOBAaHUE IIPOLECCOB B MPUPOJHOM Cpeie U IOCIPOCHHUE
000CHOBaHUH MPHHUMAEMBIX PELICHUI M0 YIpPaBICHUIO CpPEICTBAMH,
W3M CHSIOIUM U IPUPOJHBIE PECYPCHI.

Teonocus, munepanrvHo-cvipbegvle pecypcsl, 20pHO-000b16a10WAs NPO-
moiwnennocms. Crnenuduka TaKUX HPOOJEM COCTOMT B TOM, YTO
TpebyeTcs paccyuTaTh 3alachl MOJE3HBIX HCKOIAeMBIX B HEKOTOPOid
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obyacti 1o pe3yibTaTaM OINpEJeTeHHS B OTICIbHBIX TOYKaxX
(pa3Bemounoe Oypenue, mpoOHble myphsl W T.JO.} NPH H3BECTHOM
MOJIeNH Iporecca 00pa3oBaHUs MECTOPOKACHHUS.

»  [Inanuposanue u ynpaeienue nepegosxkamu (nocucmuka). 3amansl (Ha
KapTe) MyHKTbl CO CBOMMHU XapaKTePUCTHKAMHU, B KOTOPBIX XPaHSTCS
TPYy3Bl, M MyHKTHl CO CBOMMH XapaKTCPUCTUKAMH, KOTOPBIC OXKHUIAIOT
HY)KHBIE WM  Tpy3bl, CPEACTBA  IIEPEBO3KH CO  CBOHUMH
XapaKTepHUCTHKAMH, MO3UNHNEH, COCTOSHHEM W CHelHaNn3anuei; ceth
JIOPOT CO CBOMMH XapaKTepUCTUKaMU (CpeaHssi CKOPOCTb, PEMOHTBI,
00be3/1pl, TPOOKHU, IPAHUILIBI, TAMOXEHHbIC MYHKTH U T.1.). Tpedyetcs
COCTaBHTh IUIAH IIEPEBO30OK M KOPPEKTHPOBAaTh €ro Mo Mepe
BO3HUKHOBEHHS HETIPEJIBU JCHHBIX CUTyaluil.

=  Hazemmnoe, aspo- u 2udpoHaguzayuonHoe Kapmozpaguposanue H
Vnpaeiexue HA3eMHbIM, BO30VUIHBIM U  BOOHbIM  MPAHCIOPMOM.
TpamiunoHHble 00JACTH C MOHATHBIMU Hpobiemamu. Ocoboe mecTo
37ICCh 3aHUMAIOT MPOOJIEMBbl YMPABICHUS [BUIKYIIUMHUCSI OOBEKTAMHU
NpPH YCJOBHH BBINOJHEHHS 3aJaHHOW CHCTEMBI OTHOLICHUH MEXIy
HUMH ¥ HETIO IBIKHBIMU 00bEKTaMU.

*  Mapxemune u auanus peirka. ONpeIeliCHWE TEHJICHIUA pPa3BUTH
CHUTyallld, OLECHKA BIMSHUS PA3MUYHBIX TOIOJOTHYECKUX CBOMCTB -
0J30CTH, TIEpEecedeHNiI W COBMENICHMI Pa3MMYHBIX apeajoB Ha HMX
B3aMMOJICHCTBHE, yUET PasHbIX yCJOBHH, ONpPEEICHHBIX Ha 00bEeKTaX
C 3a/IlAHHBIMH TIO3HLUSIMH, TOTPEOHOCTIMH M BO3MOXKHOCTSIMH HX
pasBuTHS.

= Cenvckoe xo3aiicmso. Iloacder 3amacoB pecypcoB MO Psy TOYECUHBIX
U3MEPCHUH, IJIAHKPOBAHUE [IEPEBO30K, B3aUMOICIC TBUEC JTMHAMUYCCKU
M3MEHSIOIMXCSl apeasioB, KaTeropHu3alus U BblJeNeHUE "MOX0XKeCTH"
OPOCTPAHCTBEHHBIX 00bEKTOB, TOYHOE 3EMJIC ICTUE .

»  Ypesswiuatinvle cumyayuu. Y4eT MOTCHIUAIBHO OMACHBIX 0OBEKTOB,
MOJICITPOBAHKE ITOCIIC IC TBUH B UPE3BBIYANHBIX CUTY AIHSX.

= Cuyacowl Ovicmpoeco peacuposanus. QOIIecTBeHHass 0€30MacHOCTb,
HOXapOTyIIEHHE, CKOpas MEAUIUHCKAs TOMOLI.

JIOTIOJIHATE IPHO K TEPEUYHCICHHBIM O00JIACTAM CIeAyeT TakKe OTMETHTh

TOCyIapCTBEHHOE, pernoHaipHoOE, MYHHUIOUIAIEHOE yHIpaBiieHue,

neMorpadusi, 30HUHT, PETHCTpanus COOCTBEHHOCTH, HAJOT000JOXKEHHE,

6aHKOBCKOE 7eJ0, cepy 00OcIyKMBaHHSA, TOPTOBIA, OM3HEC, CONUAIBHOE

CTpaxoBaHHE, MOHHUTOPHMHI TNPUPOJHOW CpeIpl, OIKOJIOTUS, OLEHKY

BO3MOJXKHBIX BO3[CHCTBUIl HA MPHUPOMAY, BOJHBIC PECYPCHI, T'WAPOJIOTHS,

MOYBOBEJICHHUE, JICCHOE XO3SIHCTBO, 00JIaCTh BOGHHOTO IIPUM CHCHHS. ..



1.2.7 3nayenue 'MC 19 ynpas/ieHusi ropoaoM

Onna u3 obnacteit 3¢ dextuBroro nmpumenenuss I'MC crana oGnactb
MECTHOTO camoymnpasineHus. [loHMMaHue poinM reouH(OPMALHOHHOTO
obecrneueHus ympasieHus: npusesio k Tomy, yro 'MC cramn ne-daxto
MOIIHBIM OOIIETIPUHSATHIM WHCTPYMEHTOM B OOJIACTH TOCYJAapCTBEHHOTO M
MYHHUIMIAIBHOTO yTpaBlIeHUs BO MHOTMX cTpaHax. Tonbko B EBpome
6onmee 100000 mymummnammreToB wucrmoub3yoT ['MC ams ropoxackoro
ympasinenus. I'MIC paccmaTpuBaeTcs KaK HHCTPYMEHT [UIsl NPUHATUS
pemeHNH B 00JIaCTH YIpaBICHUSA TOPOACKHM XO3IHCTBOM, KakK CpeJCTBO
TUTAHUPOBAHU S U BEIPA0O TKH CTPATETHH Pa3BUTHSA TEPPUTOPHIL TOPOJIOB.

Cnocobrnocts I'MMC o00BeMHATH pPAa3sHONMIAHOBYIO HH(pOpMANUIO

pas3HbBIX CTPYKTYp TOPOJACKOTO yIpaBJIECHUS B € JUHbII
UH(O pMaIHO HHBIH KOMIIJIEKC O3B0 JIIET 00€CHeunTh B3aUMO Ie HCTBHE
yIOpaBIoMMX CTpyKTyp ropoga. I'MC — 3To coBpeMeHHasi TeXHOJOTHS

VISl COBEPLIEHCTBOBAHKS TOPOJICKOTO yIPaBJICHHUS.

Bue npenne mynununansaeix 'MC o03HavaeT nepexo1 Ha HOBBIH, OoJiee
BBICOKMI ~ KaueCTBEHHBIH  YpOBEHb  yIpaBICHHS,  IUIAHUPOBAHHUS,
HPOCKTUPOBAHNUS, KCILIyaTallul CJIOKHBIX CHCTEM TOPOJCKOTO XO3SIHCTBA.
OTOT ypOBEHb XapaKTepU3yeTCs Clie Iy OINMHU CBOIC TRAMHU:

1) ympaBneHne roposioM B peajibHOM BPEMEHH;

2) MuHHMH3AUUSL u HUCKJIIOUEHUE Ty OTIMpOBaHUS G yHKIHH
UCIIOJIHUTEJIbHBIX OPTaHOB HAa OCHOBE CHCTEMHOTO HHTETPUPOBAHUS
TOPOJCKHX JIAHHBIX;

3) oOecrneyeHne B3aMMOJCHCTBHS YHPABISIOIIMX CTPYKTYp ropoja Ha
OCHOBE CO3/IaHUsI ¥ MCI0JIb30BaHUs € IMHON 0a3bl TOPOJCKUX JIAHHBIX;

4) CHWKCHHE PacX0lOB 3a CYET PKOHOMHH BPEMEHH IPHU BBIIOJHCHUH
¢ yHkumii ¢ 6ompmuM 3 exTom;

5) yiydiieHHe MPOU3BOIUTEILHOCTH TPY A,

6) moBbIlIeHKE COOPa HAJIOTOB.

[lostomy, BHegpenne I'MMC B ropojckoe ympaBieHHE SBILSIETCS
aKTyaJIbHOM IPoOIeMOH BceX TopoIoB Y KpanHHI.

1.2.8 UcTopuyeckasi cnpaBka o re 0oMH(p) OpMaHOHHBIX CHCTEM aX

Anamu3 uctounnkoB mo ['MIC, mpoBenennsiii KomkapeBsim A.B. u
TukynosbiM B.C. u ap. [15], [16], [17]moka3piBaeT, YT0 UCTOKH POKICHUSL
reouHpopMaTHKd  CleayeT  HCKATh B  paboTax  KOJUJIEKTUBOB,
chOpMYyIMPOBABUIMX IIEPBbIE 3aJa4d M MOOXOJbl K IOCTPOCHHIO
HHPOPMAIMOHHBIX CHCTEM, OPHCHTHPOBAHHBIX Ha 00paboTKy
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NPOCTpaHCTBEHHBIX JaHHBIX B Kanmame w IIBenmum - AByX cTpaHax,
IPUOPUTET KOTOPHIX B 3 TOM 0051ac TH aOCOIIO THO OECCIIOPEH.

Kanaznckue pabGoTsl Obli CBsi3aHbl ¢ co3manmeM B 1963-1971rr.
Kananckoit THC (Canadian Geographical Information System - CGig)
pykoBoactBoM Pomkepa Tommmmucona. CraBmasi OJHUM U3 NPUMEPOB
KpYIHOW yHHUBepcajbHOW pernoHambHoi ['MC HanMoHajIbHOTO YpOBHS;
CGISMoxeT cunTaThes KIACCUKOH .

PaGoTel mBenckod MKOIBI TeOMH(MOPMATHKH KOHIICH TPHUPOBAIIICH
Bokpyr I'MIC 3eMeibHO -yueTHOH crienuanm3anuu, B yacTHoctu IlIBenckoro
3eMeNbHOTO OaHKa JaHHBIX, NPEIHA3HAYCHHOTO U1 aBTOMATH3alUH ydeTa
3eMEJIbHBIX YYACTKOB (3€MJICBIIA ICHIH) U HE IBUKUMOCTH.

Ilepuoo 1960x — pannux 1970x 2000s.

OT0 mepuoj HCCIeIOBaHWH MPUHLUIMHUAJBHBIX  BO3MOXKHOCTEH,
NOTPaHUYHBIX 00JIaCTell 3HAHUM M TeXHOJIOTHI, HApaOOTKU SMIUPHUYECKOTO
OTIBITA, IEPBBIX KPYTMHBIX IPOCKTOB U TEOPETUUECKH X pabOT. D TO MEPUOLI:

"  posiBieHHs uUppoBaTesel, MIOTIEPOB, TpapUICCKUX AHCIUICCB H

JPYTUX MepuQ epURHBIX YC TPONCTB;

"  CO3/aHUSA NPOTPAMMHBIX aNTOPHUTMOB H MpOLEAyp TrpadudecKoro
0TOOpaXkeHUsI THPOPMAIIMU HA JUCTIIICSX ¥ C IIOMOIIBIO IO TTEPOB;

= co3maHusA GopMaIbHBIX METOJIOB IPOCTPAHCTBE HHOTO aHAIIN3A,

®  CO3/1aHUA IPOTPAMMHBIX CPEJICTB YIIPaBICHUS 0a3aMu JaHHBIX.

Pannne 'MC 3HaunTeNBPHO OTAMYAIHUCH OT TOTO, YTO TIOHUMAETCS TOJ
IT'UC ceropns. Ux ommuana OpHEHTAIlMs Ha 3aJa4ll WHBEHTapU3aIUU
3eMENBbHBIX PECYpCOB, 3EMEIbHOTO KajacTpa M ydeTa B HHTEpecax
COBEPILEHCTBOBAHMUS CHCTEMBl HAJNOTOOOJOXKEHHS, pelIaeMble IIyTeM
aBTOMAaTH3allUd  3€MEJBbHO-YUYETHOIO  JOKyMeHTooOopota. OcHOBHas
¢ynkums ['YC coctosina B BBOIe B MAIIMHHYIO CPEIy MEPBHYHBIX YICTHBIX
JOKyMEHTOB Ul XPaHEHUS! U PEeryJIipHOro oOHOBJIEHUS JaHHBIX, BKIIOUAs
arperanuio JaHHbIX M COCTABJIEHUE HTOTOBBIX OTYETOB CTATUCTUUECKUX
TaOJIMYHBIX TOKYMEHTOB.

VIHBeHTapu3allMOHHEIC 3a/Jadd IyTeM MacCOBOTO HU(POBAHMSA KapT
pemamch nepBoHadaibHo uMeHHo B Kananckoit TMC. B ee ocHOBY ObLM
3aJ0’keHBl (yHIAMEHTAJIbHBIC NPUHIUIBI, KOTOPBIE IO3BOJMIN BBINTH B
chepsl He TONBKO Y3KO MPOGWIBHBIX 3a7a4, HO U 00Jiee YHHUBEPCAIBHBIX
uHTepecoB. [lepsrerit mar, koTopeiit BeiBen [MIC u3 obnacti 6a3 JaHHBIX
o0miero Ha3HAUEHWs, 3aKJIOYalCi BO BBEJCHHM B YHCIO aTpUOyTOB
OTIEPAUOHHBIX 00BEKTOB (3EMENBHBIX YYaCTKOB, CTPOEHHH, PU3NUECKUX U
IOPUIMYECKHX  JIMI[, apeajoB WCIOJb30BaHHs 3eMejb) MpH3HAKA
OpOCTPAHCTBA, B Kakoil Obl opme MecToykazanusi (B KOOpJMHATAX, B
uepapxuu  aJIMUHUCTPATHBHON  NpPHUHAJJIEKHOCTH, B TepMHUHAX
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HPUHAYIEKHOCTH K sTYelKaM peryJsipHbIX CceTeil UJIeHeHHs TepPUTOPHHN) OH

HU BbIpaxaicsa. [J0oCTaTOYHO pPEBOJIOLHOHHBIM SBIBUIOCH YK€ yKazaHUE

KoopauHAT ILeHTpouaoB o60bekrtoB. Cozmatenu I'MC Kanamel BHecnu

CJIeyIOLIe HOBILIECTBA

"  HCNOJIB30BAaHUE CKAHMPOBAHMs [l aBTOMATHU3allMM IpoLEecca BBOJA
T€0JJaHHBIX;

"  pacuJieHeHHE KapTorpadudeckoil HHPOpMAaIHUU Ha TeMAaTHICCKUE CJIOH
1 pa3paboTka KOHIENTYaJbHOTO PEHICHHS O "Ta0JMIax aTpUOY THBHBIX
JIAHHBIX', 4TO MO3BOJIMIIO  pa3JieiuTh  (Qaiijbl  MJIAHOBOU
(reomeTpHuuecKoii) TeOMHGOPMAIUE O MECTOIIOJIOKEHHH OOBEKTOB U
(aiinel, coiepKanue TeMaTHIECKy o (CO IepKaTe IbHY ) HHGOpMANUIO
00 >THX 00BEKTAX;

* (yHKOMM ¥ aIrOPUTMBI OBEPJIEHHBIX oOIepanuii ¢ MOJHTOHAMY,
MOJCYET IJIoNaiell U APYyTUX KapTOMETPUUECKU X TOKa 3aTe JIEH.

B »T10T mepuox chopMHpPOBANOCH IMOHATHE MNPOCTPAHCTBEHHBIX
O0OBEKTOB,  ONUCHIBAEMBIX  MO3UIMOHHBIMH U  HEMO3UIHUOHHBIMHU
atpubyTamu. OQOpMHUIUCH IBE ajbTCpPHATUBHBIC JMHHUU NpECTABICHUS -
pacTpoBble U BEKTOPHBIE, BKJIOYas TOIOJIOTUYECKHE JIMHEHHO-y3JI0BbIE
npenctaBieHns. UyTh Mo3ke co3ZaHa TSXHOJIOTHS MAacCOBOTO HU(BPOBAHUS
KapT - OCHOBHOro uctouHuka JaHHbIX B Kananckoit ['MIC. TloctaBnensl u
pelIeHs! 3ajadd, oOpasylomue sapo TeoMH(GpOPMANNOHHBIX TeXHOJOTHI:
HaJlo)xeHus1 (oBepJieit) pasHOMMEHHBIX CJOEB, reHepanus 0ydepHbIX 30H,
noimroHoB  TucceHa W WHBIE — ONEpanud  MaHWITYJMPOBAHUSA
HIPOCTPAHCTBEHHBIMU JAHHBIMH, BKJIOYas ONpeJeNeHHUs MPHHAAJICKHOCTH
TOYKH II0 JTUTOHY , OTIEPAIINU BEIYUCIHTEIFHON T€OMETPHH BOOOIIE.

Bompmioe Bo3meiictBume Ha paszsutue I'MMC oxasama [apsapackas
nabopaTopus KOMIBIOTEPHOW rpadUKd U OPOCTPAHCTBEHHOTO aHaM3a
(Harvard Laboratory for Computer Graphics & Spatial Analysis)
MaccaqyCceTcKOTo Te XHOJOTHIeCKOTO HHCTUTY Ta (pykoBomTess - Howard
Fisher). IIporpammHoe obecrnieuenue ["apBapackoil J1TaOOpATOPUH IIUPOKO
PacIpoCTpaHsIIOCh M MOMOTIIO cO3JaTh 0a3y st pa3Butus MHorux ['MC-
npuwioxeHnd. B 910l mabopatopmu OB 3aJIOKEHBI  OCHOBEI
KapTorpadpuyeckoil  amreOpsl,  CO3AaHO CEeMEHCTBO  PacTPOBBEIX
nporpammubix cpeacte Map Analysis Package - MAP, PMAP, aMAP.
Haubonee wW3BeCTHBIMH IPOTPpaMMHBIMH IpoaykKTamMu [ apBapackoi
nabopatopun SIBIIFO TCS | SYMAP (cuctema MHOTOLIEIEBOTO
kaprorpadupoBaHus), CALFORM [@porpamma BBIBOJIA
kaprorpaduueckoro u3oOpaxenuss ua twiorrep), SYMVU (mpocmotp
HEePCIEKTHBHBIX TpeXMEpHBIX n300paxeHuil), ODYSSEY
(npemmectBennuk 3Hamenutoro ARC/INFO).

51



OyHKunoHanbHas orpaHndeHHOCTs [ MIC mepBOro MOKOJICHHS HMela
YUCTO TeXHUYECKHE MpUYMHBI. Hepa3BUTOCTh mepudepuitHBIX yCTPOUCTB,
HaKkeTHbIM pexuM o6pabotku maHHbIx (03 mucies), KPUTHYHOCTH
BBIUHCIMTEIBHBIX PECYPCOB U BpeMeHHM BbluucieHus 3amgad. Sapo T'MC
o6b10 chopmMupoBaHo B koHie 60-x, ompenesms obonuk ['MC mepBoro
HOKOJIEHHUS.

Ilepuoo nauvana 1970x —nauana 1980x 20006.

Jus 70X ToIOB XapakTepHa pa3paboTKa B3aWMOJICHCTBUS METOJIOB H
CpelcTB TenHPOPMATHKN ¢ MU(PPOBEIME METOJAMH KapToTrpadupoBaHUI U
aBTOMaTH3NpoBaHHOM Kap Torpadueii. [MC B coBpeMeHHOM WX TIOHUM aHHUU
pasBuBaimMCch Ha 0Oasze WH(DOPMAIMOHHO-TIOMCKOBBIX CHCTEM, IIO3THEE
npuobperass  QyHKIEM ~ KapTorpadudeckux  OaHKOB  JaHHBIX  C
BO3MOJKHOCTBIO MOJIEIMPOBAHMS M aHaim3a AaHHBIX. bosbmuHcTBO I'MIC
9TOTO HEpHOJa BKJIOYAET B CBOM 3aJa4M CO3JAHMS KapT W MCIOJIb3YIOT
kaprorpaduueckuii MaTepuai KaK MCTOYHHMK JaHHbIX. K 3TOMy nepuony
OTHOCHTCS OBICTPBIN poTpecc reonHpOMannOHHbIX TexHOIoTHi B CIIIA .

K mnavamy 1970x romoB B CIHA cdopmupoBanioch MHEHHE O
HeoOXo MUMOCTH Hcnonb3oBanuss [MC-texHonmoruid it 00paboOTKH |
NPEJCTABJICHAS JTAHHBIX MEepenucH HaceeHus. [loTpeboBanack MeTo auKa,
obecrieuynBaromas KOPPEKTHYI0 Treorpaduyeckyio "HpHBA3KY" MaHHBIX
nepernucu. OcHOBHOIT po6yIeMoi cTana He0OX0 AMMOCTh KOHBEPTHPOBAHUS
afpecoB INPOKMBAHUS HACENEeHUs B Teorpaduueckre KOOPAWHATHI TaK,
9TOOBI Pe3yIbTAThl IIEPEIICH MOXKHO OBIJIO OBl 0()OPMIMTE B BUJAE Kap T IO
TeppUTOPUAIILHBIM ydacTkaM U 30HaM HanuonaneHO# nepenucu. bein
pa3paboTaH cHenualbHBIA (opMaT MNpeACTABICHHUS KapTOorpaguuecKux
JAHHBIX, JUI1 KOTOPOTO OBUIM ONpEJEJICHbl IPSMOYTOJIbHBIE KOOPIMHATHI
NEPEKPECTKOB, Pa30UBAIOLINX YJMIBI BceX HaceleHHbIX MyHKToB CIIIA Ha
OTIE/IbHBIE CETMEHTBl. ANrOpuTMBl 00pabOTKM U IpeJCTaBICHUS
KapTorpa) MuEeCKNX JaHHBIX OBUIM 3aMMCTBOBaHBI y pa3pabortumkos I'MIC
Kananper n I'apBapackoii nabopatopuu 1 opOpMIICHEL B BHJE IPOTPaMMBI
POLYVRT, ocymecTBisiromeif KOHBep THPOBAHKUE aJpecOB MPOXUBAHUS B
COOTBETCTBYIOIIHE KOOPIMHATHI, ONHCHIBAIOIINE IpadUIECKHE CETMEHTHI
YIIHIL.

Takum oOpazom, B 3ToH pa3paboTke BHEpBBIE OBUI MIMPOKO
UCTIONB30BAH TOMOJIOTHYECKHH TOAX0J K OpPTaHM3AlUM YIPaBICHUSL
reorpadudeckoil mHGOpManuel, comepkamui MaTeMaTHYECKHH CIIOCO0
OTIMCAHUs IPOCTPAHCTBEHHBI X B3aUMOCBSI3EH MEX Iy 00 bEKTaMH.
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Ilepuoo 1980x 2000s.

80 rompl oTiaMuaeT upe3BbIYAiiHBIA uHamMu3M pasutus [ UC.
IIupokuii pPBHIHOK pPa3HOOOPA3HBIX MPOTPAMMHBIX CpPEICTB, Pa3BHUTHE
HactompHBIX ['MC, pacummpenue oOgacTH HX TNPUMEHEHUS 3a CYeT
UHTETpalu ¢ 0a3aMu HEMPOCTPAHCTBCHHBIX JAHHBIX, MOSBICHHUE CETCBBIX
TP AJIOKEHHH, 3HAYHM TeIHHOTO qucIa HeTp o eCCHOHAIBHBIX
MOJIb30BaTeNIeH, CHCTEM, IOIICPKUBAIONIMX WHWUBH IyalbHbIC HaOOPHI
JAHHBIX Ha OTJACIbHBIX KOMIIBIOTEPAX, OTKPBHIBAIOT IyTh CHCTEMaM C
pacnpeeseHHbIMU 0a3aMK reo1aH HbI X.

K cepemne 80x nx umcino 'MC-maketoB mpubmmxaetcs x 500.
Pazpabotka kxomMmepueckux [MIC cBszaHa B OoJbllield CTenmeHW C
BosMokHOocTiMu OBM, a Takke c¢ IIK. Cozmanme TUC ctano
OCHOBBIBATHCS HE HA YHHUKAJIBHBIX MPOTPAMMHBIX H AMMAPATHBIX CPEJIC TBAX,
JIOCTYIHBIX TOJBKO XOPOIIO (hUHAHCHPYEMBIM OpTraHH3alHsM (Tuma
MUHHCTEPCTBA  OOOpPOHBI), HO W i1  HEOONBIIMX  KOMIIAHHIA,
00pa3oBaTeNbHBIX U MYHHIHUIAJIbHBIX YUPSKICHHMA, U JaXKe AJSI 4acTHBIX
.

[MonynspHOCTP B MUpE IMOJYYWII NMaKeT aHAIH3a PACTPOBBIX JAaHHBIX
MAP (Map Analysis Package),xotopsiii peanu3oBan alropuTMbI
KapTorpadMueckoi anreOpbl, OCHOBBI KOTOpO# Obum paspadotansr C.JI.
Tommuaom, CIIA B 1983 p. B a10T mepuoja Oblm pa3zpaboTaHbl Teope-
THYeCcKre 0CHOBHI reocTatucTuku (K. Matepon, @panmus), BEKTOpHAs TO-
HOJIOTHYECKasi CTPYKTypa mpoctpancTBeHHbIX AanHbIX (DIME-ctpykTypa,
CHIA), TexHojoruum  rpaduueckoro  HM300paKeHUs  TPEXMEPHBIX
HNOBEPXHOCTEH U JIp.

B 1981 r. Obut pa3paboTaH 3HAMEHHUTBIA OPOrPaMMBIl MPOAYKT
ARC/INFO WHCTATYTOM HCCIEIOBaHHS CHCTEM OKPYIKAroIlleld Ccpe bl
(Environmental System Research Inctitute, ESRI Itik1)6e11 Hanbonee
YCHCIIHBIM  BOIUIOIIEHHWEM  HJIed O  pas3lelbHOM  BHYTPCHHEM
NPEICTABIICHAN TCOMETPHYCCKOW W aTpuOyTHBHOW wuHOpopmarmu. J[lma
XpaHeHUs ¥ paboThl ¢ atpuOyTHBHOW MHDOpMaruei B Buae Tadbmun INFO
ObUT YCIEIIHO NPUMEHEH (opMaT CTaHIAPTHOM PEMIHOHHONW CHCTEMBI
yrpasieHus 0a3aMu JaHHBIX, a Il XpaHeHUs U paboTel ¢ rpadudeckumMu
oovektamu B Buge ayr (ARC) Obuto paspaboTaHO —CrHenHabHOE
nporpammuoe obecrniedenne. ARC/INFO ctanm mepBeiM mporpamMmMHbIM
naketoM I'MIC, xoTopslif 3¢ (exTHBHO HCIOIB30BaT I0JIH30BATEIHCKUE
KauecTBa MEPCOHAIBHBIX KOMIIBIOTEPOB, B TO )K€ BPEMsl OH JOCTYINEH Uil
Pa3HBIX TEXHHYCCKU X AT OPM K ONEPALIUOHHBIX CPE/I.

B 3t romel paspabateiBatotesi: maket Mapinfo ¢upmer Maping
Information Systems Corp. (198%aket IDRISI B Yausepcutete Kiapka
(1987),maker Modular GIS Environment (M GEpupmsr Intergraph, Corp.
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(1988), CORINE Teoundopmarmonnas cuctema ctpanbl EBpomneiickoro
compyxkectea (1985 r.) w GRID - TnoGanbublii  pecypCHbIii
uHdopmannoHHblii 6ank manHeix (198771.). B EBpome ocHOBHBIE miard B
paspabotke u BHeapeHuto I IC-texnomoruit Obumm caenansl B IlIBenuw,
Opaniun, Hugepnanmax, BemmkoOputanuun wu  3amagHoit ['epmaHuu
OcBauBaroTcs NPUHLUNUAIGHO HOBBIE HCTOYHUKM mJaHHbBIX Juii [UC:
JIAHHBIC JHCTAaHIMOHHOTO 30HMPOBAHUS, BKJIIOYAs MaTepHabl CITyTHUKOB
cepuu Landsat, Spot.

Ilepuoo 1990¢ 2o0vl - Hacmoswee epemsi.

3TOT epuo] XapakTepu3yeTcs HOBBIM OTHOIICHHEM K MOJB30BaTE JIAM,
HNOBBIIICHHONM KOHKYPEHLUUEH cpead KOMMEDPUYECKUX IPOU3BO AUTEICH
reoMH()OPMANMOHHBIX TEXHOJIOTHH M YCIyT, BO3pOcHIe HOTPEOHOCTHIO B
re0JIAHHBIX, HadaJoM (OPMHUPOBAHHMS MHUPOBO TeoMH(POPMALMOHHOI
UH(PACTPYKTYPHI.

Pa3paboTynkn  reoMH(GOPMALMOHHOTO  IPOTPAMMHOTO  HPOAYKTa
GRASS s paboyux CTaHIMH, CO3MAHHOTO aMEPUKAHCKMMH BOCHHBIMHU
cnenpaymetamu (Army Corps of Engineers)uis 3amad maHupOBaHUS
HPUPOIOTIONE30BAHMS U 3EMJICyCTPOMCTBA OTKPBIIM €TI0 A OEcIIaTHOTO
NOJb30BaHMA. B pesyiapTaTe MONB30BATENM W MPOTPAMMHCTEI  MOTYT
CO3/MaBaTh COOCTBeHHBIE NpmioxkeHus, MHTErpupys GRASS ¢ mpyrumu
IPOTPaMMHBIMH POy KTAM H.

B sTor nepuox MHCTUTY T Hccne0BaHUSA CUCTEM OKPY KaIOLIEH Cpeapl
(ESRI Inc.) pa3pabatsiBacT nporpammuoe obecneuyenue I['MC, kotopoe
BBIBEJIO ero B muposbie smaepsi: 1995r. - ArcView v.1.0, 200%L. - ArcGIS
v. 8.1, 2004. - ArcGIS v. 9.0, 2005 - ArcGIS v. 9.1, 2006 ArcGIS v. 9.2,
2008r. - ArcGIS v. 9.3 ¢$narman nporpammHoro obecneuenus [ C.

B Cosetckom Coro3e uccieIoBaHUS B OTPACIU T'€OUH (POpMaLUOHHUX
TEXHOJIOTWI OBIIM Ha4yaTel B BOCBMHIECSThIE Trojpl. OcylecTBISIICH
UccieioBaHUsT B o0OJacTM  aBTOMAaTH3allMM  Kap TorpadupoBaHMUs,
HPOCTPAHCTBEHHOTO aHaJm3a, kap Torpago - MaTeMaTHYHOTIO
mozemmpoBanus, (O. M. bepmsut, H. JI. BepyunuBumu, B. T. Xykos,
A. B. Jlucunkwii, 1. B. TletpoB, C. M. Cepbentok, 0. I'. CumoHOB,
B. C. Tuxynos, U. I'. Yepsanes, B. A. UepBskoB u Jp.), TCOPETUIECKOTO
obocuoBanuss reounpopmaunonHeix cuctem (H. JI. BepyuumBnim,
N. B. T'apmuz, B. C. JaBumayk, B. II. Kapakun, A. B. Komkapes,
B. I'. Jlunuuk, M. B. [Tanaciok, A. M. Tpodumos u jp.).

IlepBeie mporpammusle ['IC-makeTs! Ha TeppUTOpPHHM  OBIBIIETO
Cosetcrkoro Cor3a Obum paspabotranel B 90¢ rompl. Cpeam HuX
u3BeCTHBIME siBIsIOTCS makeT GeoDraw/Geo GraptuctiutyTta reorpaduu
Poccuiickoit akamemunm Hayk, mnaker “Ilanopama" Tomorpaduueckoi
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cimy051 Boopyxernusix cun Poccuiickoit denpepamm u gpyrue. OmHako

6ompiras yacTe mporpaMMHbIX npoaykroB I'MC npeacTaBieHa mpo gy Kiuei

samajHeIX pupMm - ESRI, Intergraph, Maplinfo, Autodeskip.

B Ykpaune reonmH(pOpManMOHHbBIE TEXHOJOIUH IOJYyYWIH Pa3BUTHE B
cepemane 90-x romos [18] ¢ paspabotkoit u BHeapenreM I'IC-poekToB B
OTpaciii  yHpaBJICHUs  3€MEIbHBIMM  pecypcamMH,  MOHHTOPHHIa
9KOJIOTHYECKOTO COCTOSTHHSI CpEJibl, YIIPABICHUS TEPPUTOPHEH, T€0JIOTHH,
BOAHBIX pecypcoB, MUC u apyrux.

CocTosiHMe NpUMEHEHHS TeOMHDOPMAIUOHHBIX TEXHOJIOTHH B
VYkpanHe XapaKTepH3yIOT CJie Iy IoIue (haKkTopHL:

*  ¢opmupoBaHHe B TOCyIapCTBEHHBIX YUPEXKICHUSIX M OpraHM3alUsIX
IPYMNIbI CIENHAIMCTOB, KOTOPbIE aKTHMBHO PAa0OTAIOT B HalpaBieHUU
npumeneHus ' YIC B pa3HBIX cepax eI TeIbHOCTH,

" co3jaHue NpEeNPHUsTUIl, KOTOPbIE CIELHAIU3UPYIOTCsS B pa3paboTke
WM UCIIOJBb30BaH MU TeONH(OPMAMOHHBIX T€ XHOJIO THI, B 4aCTHOC TH:
rocyJJapCTBEHHOTO Hay4HO-IIPOM3BO JICTBEHHOT'O IIPeNP U TS
"I'eocuctema’, B KOTOPOM pa3paboTaHO MporpaMMHOE oOecreueHue
Delta/Digitals (. BunHHMIA) ¥ Hay4HO-IIPOM3BO ACTBEHHOTO IIEHTPA
"T'eoneskapmuapopmatuka” (r. Kues); KOMMepYeCKMX KOMIIAHHMA
"ECOMM", "HWutennekryanpHas cuctemMa, Ieo", "HHCcTHTYT
nepeoBeix TexHosoruil", EOKA/L, "Apkanma", "I'eonnka” (r. Kues);
CITADPO+ (r. XapbkoB), "Beicokue texunosiorun” (r. Ozmecca) u ap.;

=  BHEJpEHUE nudposoro KapTorpaupOBaHUSL B cucTeMe
Yxpreoae3kap Torpadum;

"  OTKPBITHE I10FO TOBKH CHELUAIUCTOB B 00J1aCTH reOMH(OPMaIIMOHHBIX
CHCTEM M TeXHOJIOTHil B 8 By3aX YKpauHsl.

B zaxmouenue 3Toil TeMbl cieayeT oOpaTUTh BHMMAaHHE Ha TO, YTO
obcTosiTenbHBIE HcchemoBanuss uctopud ['MC mpuBeaeHbl B HUCTOYHHKE

[17].

1.29 KouTpoiabsHBle BONPOCHI W 3aXaHUA JJS CAMOCTOSTEJb HOM
padoThl

1) J[aiite onpenenenue I'MIC. B uem coctout omnaune TUC ot
JPYTHX HH(OPMAIIMOHHBIX CHCTEM ?

2) TlpuBeaute obOuyto xapakTepuctuky KommnoneHtos I'MC.

3) [IlpuBeaute 0OUIYIO XAPAKTEPUCTHKY OTINYHU T IHHBIX ()yHKIMH
T'UC ot pyHKIMH APYTHX HHPOPMAILIMOHHBIX CHCTEM ?

4) Kaxwue o6nactu Hay4YHbIX 3HAaHUN uHTerpupyer [ UC?

5) Oxapaktepusyiite uctopuro passutus I C.
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Pasmen 1.3
I'NC-ITAPAJUT'MA

OrHOCHTEIFHO  KOpPOTKMH  mepuox  OypHoro  passutua [ HC
€CTCCTBEHHO  CONPOBOXMACTCI B  psAle CIy4aeB  HEOJWHAKOBBIM
NpEICTABIICHHEM IPEIMETHOH 007acTH TeoMH()OPMAIMOHHBIX CHCTEM H
TeXHOJIOTHi. Pa3mr4aus BO B3T11aX, HEO JHO3HAYHOE TPAKTOBaHHE 0a30BBIX
MOHATUA M ONpeAeJ]eHUH TOBOPAT HE TOJbKO O HEOJUHAKOBOM MX
HOHUMAHHH, HO U O CJIOKHOCTH BEIPAOOTKH €JUHBIX MOIXO0B.

"Tlapaqurma (0T rpedeckoro — mpumep, oOpaser) — Teopus (Hian
MOJeNb TIOCTAHOBKM MpoGieM), NMPUHATAs B KauecTBe oOpasua peLieHHus
uccienoBateabekux 3ajgau’ [19]. 3mech cl0BO mapaaurMa HCIOJb3YeTCs
JUIsl OTIpesieIEHUs] MOJIENIN UJIM KapKaca, CUCTEMBI YCTOSIBIIMXCS B3TJIIOB
Ha TIOHMMAaHHE O00JacTH TCOWH(POPMAIMOHHBIX CHCTEM U TEXHOJOTHH.
I'C-mapamrMa — 3T0 KOHIENTyaJlbHOE OCHOBaHME JUIS HCIIOJIB30BAHUS
reorpadguueckoil wWHpoOpMaIWH, KoTopas obecmeumBaeT oOmmMi 6asmc
COOTHECEHHS WM (OKYCHPOBAHUS UL MPHUHIMIIOB YIPAaBICHUS NAaHHBIMH,
TEXHOJIOTUH U IPUMEHEHU.

O6macte TeoMHDOPMAIMOHHBIX CHCTEM U TEeXHOJOTWiH Tpebyer
(hUKCUpPOBaHMS U TIPEAC TABIE HUS YC TOSBIINXCS B MUpe 0a30BBIX MOHATUII U
OoIpeJeNeHnii, HX OJHO3HAYHOIO TMOHMMaHusi. B mnepByro ouepens
TpeOyIoTCsl OTBETHI HAa BOIPOCH], UTO €cTh reorpaduueckas uHGpopmanus,
rerpaduyeckue naHHBIC, TCOMH(OOPMALMOHHBIE TEXHOJOTUH, TeOUHDOP-
MaIMOHHBIE CHCTEMBI, F€OMH(pOpPMaIMOHHasl HayKa, T€OMH(POPMAIIMOHHOE
oOpasoBaHue, reonHpopMarTnka? 3aech MPeICTaBICHA MONBITKA H3JI0KCHUSA
CJIMHOW CHCTeMBbl 0a30BBIX TOHATHA W OMNpeJAeJICHHH B oOnactu
reoMH()OPMAMOHHBIX CHCTEM ¥ T XHO JIOTHH .

1.3.1 Yro ecTh reorpapudeckass mHpopmamnus, reorpadmuyeckue
ITaHHbIE?

B Hammonamsaom cranmapte Yipaunasl JCTY I1ISO 19101:2002(E)
Jaetcss Takoe omnpexaeienue: "leocpaghiuna ingopmayis (Geographic
Information) -Iadopmanis npo 06’exTi Ta sBUILA, AKi Oe3mocepeaHbO abo
OTIOCEPEIKOBAHO MOB’A3aHI 3 MEBHUM MICIEMOJOKEHHIM BiTHOCHO 3emui’"
[19, (4.16)]. UusiMu cnoBamu, ceozpaduueckas ungopmayusi — 310
uHpopManus 00 00bEKTaX, CHCTEeMaxX OOBEKTOB, SBJICHHUAX W TpoIeccax
pEaJbHOTO MHUpAa, KOTOPHIE UMCIOT WM MOTIYT UMETh IPOCTPAHCTBCHHYIO
NPUBS3KY B PEAJbHOM IPOCTPAHCTBE 3EMIIH.
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B pabore [13] mnpuBomuTCsS TaKoe IOsICHEHHe. Teorpadudeckas
uH(popManus — 310 uHGopMaIHg 06 yIacTKaX MOBEP XHOCTH 3E€MIIH, 3HAHUE
OTHOCHTEJIBHO TOTO, I'JIc HAXOAUTCSl HEYTO, 3HAHHE OTHOCH TEJIBHO TOTO, 4'TO
ABsiCTCS B JAaHHOM Mecte. ['eorpaduueckas wuHOOpPMAILUs HUMeEET
OTHOIICHHWE K 3eMile, ee¢ JBYMEPHOW MOBEPXHOCTH, €€ TPEXMEPHOMY
HPOCTPAHCTBY.

B  ¢dopmammzoBanHOM ~ Buzae — reorpaduueckas — MHpOpMaIMs
HpeACTaBIBIETCS ceozpaduueckumu Oannbimu. I'eorpadudeckue naHHbBIE
HPEACTABILIIOT coboif €IMHC TBO IIBY X KOMIIOHEHTOB -
TeONpPOCTPAHCTBEHHOTO U TEMATHIECKOTO.
=  T'eonpoCTpaHCTBEHHbIH KOMIIOHEHT SIBJISIETCS ONPEICSIFOLIMM TTOHS TUSI

"reorpadmueckas wuHpopmanma'. OH xapakTepusyeT JOKaJbHBIE

CBOMCTBA 3EMHOTO MPOCTIPAHCTBA — MECTOMOJIOXKEHHE, (opMmy,

pasMepsl, MPOCTPAHCTBEHHbIE OTHOIICHHS MAaKpPOOOBEKTOB 3eMIH.

IIpocTpaHCTBEHHBIM KOMIIOHEHT HUMEET [Ba KJIIOUEBBIX AaCIEKTa:

a0COJIFOTHOE MECTOIOJIOKEHHE, KOTOPOE OIpeIessieTCs] CHUCTEMOit

KOOPJIMHAT, ¥ TOIIOJIO THYECKUE O THOLIEHUS K JPYTUM CYIIHOCTSIM.

* TemaTtnueckuii KOMIOHEHT. 3TO NEPEMEHHBIC WM ATPUOYTHI, KOTOpPbIE
MOTYT OBbITb W3Y4CHBI, pacCMaTpuBas TEMAaTHYECKHH aCHEKT, acleKT
MECTOIIOJIOKEHHS NI 002 acIeKTa.

Tepmun “"reompoctpanctsenHble nanubie” (Geospatial Data)ssenen B

odpurmaneHeIi M35k B 1994T1. B pacnopspkeHnn npesuieHTa Y. KimHToHa

[10].

1.3.249t1o ecth I'eonmH}pOpMAIMOHHBIE TEXHOJIOTHH?

Teoungpopmayuonnvie  mexHoIO2UU (Geographic Information
Technologies) —5To COBOKYIHOCT, METOIOB M IPUEMOB Iyii cbopa u
00pabotku reorpaduucckoil mHpopmamuu. B pabGorax [13], [20], [21]
BBIJICJICHBI TPH TJIABHBIX THIIA TEOMH(}OPMAIIOHHBIX TEXHO JIOTHIA :

v Texnonozuu cobcmeenno zeoungpopmayuonnwix cucmem (Geographic
Information Technologies) 1o TexHoNOTHH BBO A2, HHTETPUPOBAHUS,
xpaHeHus1, oOpabOTKH, aHalM3a, MOJECJIMPOBAHUS M BU3yaJM3alHU
reorpadudeckoil nHGopMaum.

»  TexHonozuu oucmanyuoHHo2o 30nouposanus 3emnu (Remote Sensing -
RS) — 5310 TexHojOorMM MOJyuYeHHs HMHPOPMALMU O MOBEPXHOCTH
3emm W cpeapl MOCPEJICTBOM  HCHOJIB30BaHHUSA  OPOUTANBHBIX
cnyTHUKOB 3emu. CHUrHajbl, mepeiaHHble K MpHeMHUKaM Ha 3emie,
npeoOpasyrorcs B UG poBble H300paXkeHUs! I U3ydeHus, oopaboTku
Y UHTEePIPETALUH.
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Texnonoeuu nosuyuonuposanus (Global Positioning System — GPS)
9TO TEXHOJIOTUHU OMpeeICHUs MeCTONOJOKeH!s Ha 3emie, 06paboTka
JaHHBIX WHTEITPUPOBAHHBIX B CpEIy TeOMH()OPMALMOHHBIX CHCTEM
cpenctBaMu  [OOAIbHBIX ~ HABHTALMOHHBIX ~ CHUCTEM,  KOMOU-
HUPOBAHHBIMHU CPEJICTBAMHU TIOOATBHBIX HABHUTAI[MOHHBIX CHCTEM U
CPEACTBAMH 3 JICKTPOHHBI X T€0IC3UICCKU X U3MEPEHUIA.

O0paboTKa JaHHBIX JHCTAHIIMOHHOTO 30HIUPOBAHMS 3€MJIM U JAHHBIX

MO3NIIMOHUPOBAHUSA BBITIOJIHACTCA MHTCTPHUPOBAHHBIMU B I'nc CpeaACTBaMHU,
4TO0 JAa€T OCHOBAHHMEC OTHOCHTH 3TH TCXHOJIOTHMU K FGOI/IH(I)OpMaHI/IOHHBHVI
TCXHOJIOTUAM.

1.3.34Yrto ecth I'eorpapuyeckast uHQ OpMALIHOHHAS CUCTEMa?

Cpemn wmHoOTMX ompeneienuil ['eorpaduueckoil uHGOpMAUMOHHOMN

cucremsl  (Geographic Information System -  GIS 6a3oBeiMu
ONpCACIICHUAMHU, IOCTPOCHHBIMU BECbMa aBTOPUTETHBIMHU CIICHAJIMCTaM U
B [N C-coobmiecTBe, MpeACTABIIIOTCS CJIC Ty FOIIUE OMPEICICHHS ©

1)

2)

3

4)

"Are two distinct meanings of the question "is this a GIS?":

a) GIS is areal application, including the hardware, data, software
and people needed to solve a problem (a GIS application).

b) GIS is a type of software sold by a software developer (compare
Microsoft Word).

c) Were will focus on #1 first" [12, Michael F. Goodchild]

"Like the field of geography, the term Geographic Information System

(GIS) is hard to define. It represents the integration of many subject

areas. Accordingly there us no absolutely agreed upon definition of a

GIS" [11, Michael N. DeMers].

"A broadly accepted definition of GIS is: a GIS is a system of

hardware, software and procedures to faciltate the management,

manipulation, analysis, modelling, representation and display of

georeferenced data to solve complex problems regarding planning and

management of resources" [13, National Centre of Geographic

Information and Analysis]

"I'eorpadiuna iHpopMariiiHa cuctema - iHpopMariifHa cuctema, Mo

ompanboBye iHpOpMamito mpo 00’'€KTHM Ta SABUINA, SIKi MOB'S3aHI 3

MNEBHUAM MICIIENOJIOKEHHM BigHocHo 3emui”. [19, 4.18]

Ha ocHoBaHuM paccMOTpeHMsT 3TUX M psAfa JAPYTUX M3BECTHBIX

ONpeleNieHUH, BbIJICNICHUS B HUX OOLIMX KOMIIOHEHTOB B IPEIblayLIEM
paszene NpeaCTaBICHO CIEAyIOLlee CHCTEMHOE OINpeaesieHue, KOTopoe
COOTBETCTBYET HauOOJIee PacIIPpOCTPAHCHHOMY [TOHUM aHUIO 3TOH 00Jac T :
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Teoepaguueckas ungopmayuonnas cucmema, TC (Geographic
Information System, GIS) »10 cuctema, koTOpast:

BO-TICPBBIX, npencTaBisieT  co0oif  COBOKYHHOCTB B3aUMO-
JICHC TBYIOLIIM X TSITH KOMIOHEHTOB - KOMIIBIOTEPHBIX  CPEICTB,
OporpaMMHOT0  oOecriedeHus, reorpauIecKuX JAaHHBIX, pErjaMeHTa U
[0Jb30BaTENEH;

BO-BTOPBIX, BHITIOJHACT (YHKIUH BBO JIa, MHTCTPUPOBAHUS, XPaHCHUS,
00paboTKH, aHajM3a, MOJCIMPOBAHUS M BH3yalM3aluu reorpadudeckoit
uHpOpManuH.

1.3.4YT0 ecTh re oMH(p OpMALIHOHHAS HAYKA?

Pa6oter Koncopumyma 65 yHuBepCHUTETOB Misi reorpaduueckoit
unpopmannonnoii mayku (University Consortium for Geographic
Information  Science, UCGIS) [22], deBuma M.Mapka [20],
HamponaneHoTo 1eHTpa reorpaduueckoil nudopmanmu U aHamsza [13)],
VYuusepcuteta mrata Kammdopuus [23], BJII.CaBunsix [24]. mo3BoJstoT
C/IeNaTh ClieIytoliee Onpe/ieieHne TeonH()OPMAIMOHHON HAYKH.

Teoungpopmayuonnas nayxa (Geographic Information Science, Gl
Science) —3T10 00JacTh HCClCIOBaHUN, HANPABICHHBIX HAa pa3BUTHE H
HCIIOJIb30BaHUE TEOPHH, METOJIOB, TEXHOJOTHI M JAHHBIX JIUI1 TTOHUMAaHHS
reorpaduECcKuX MPOIECCOB, OTHOUIEHUH U CTPYKTYp, IPOCTPAHCTBECHHO-
BPEMCHHBIX H3MCHCHMH Ha 3emiie B KOHTEKCTE TreorpadpuIecKux
UH()OPMAIUOHHBIX CHCTEM .

I'eoun(OpMAIMOHHY O HAYKY OTIPEIEIISIOT:

=  obvekm u3yuenus - Teorpaduueckue CHCTEMBI, OTHOLICHHS,
pacmpeseneHus M CTPYKTypbl,  NPOCTPAHCTBEHHO-BPEMEHHBIE
U3MEHEHHSI 0OBEKTOB U SIBJIECHUN PeajbHOTO MUPA,

"  npedmem u3yuenus - TIPOCTPAHCTBEHHBIE TEOPUH, METOIBl H

TEXHOJIOTUHM, MWCIOJIb3yeMble B  KOHTEKCTE  TIeorpauuecKux
UH()OPMAIMOHHBIX CHCTEM ;

" MemoOono2us u3yyenuss - METOIOJOTHS  MEXIUCIUIIIMHAPHOTO
HCCIIEIOBAaHUS,  OCHOBaHHAs Ha  HCIOJB30BaHUU METOJIOB
UHGOPMATHKN M TeOMH()OPMANNOHHOTO MOJCIMPOBAHUI OOBEKTOB H
SBJICHUHI peajbHOTO MUpA.

Ob6macti mccrnegoBaHUS W Pa3pabOTKH TeOWH(OPMAIMOHHON HayKH,
cornacuo [13], cueayromue.

1) TIpoGJieMbl IpEACTABICHU I CUCTEM, IPOLIECCOB U SIBIICHUI 3eMHOTO
HPOCTPAHCTBA
"  [IOBEPXHOCTb 3eMJIM - OECKOHEUHBIN KOHTHHYYM,
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2)

3

4)

5)

6)

KaKHe KPUTEPHU MOTYT HCIIOJIb30BaThCSI I BBIOOpA
OpEeICTABIICHUS ?

IIpoOneMbl OLIEHKU MpE/IC TABICHUS |

KaK U3MEepATbL TOUYHOCTb IIPE JACTA BJICH 14,

KaK U3MEPSTh TO, YTO SBJICTCS O TCYTC TBYFOLIUM, TO, YTO SIBJISICTCS
HEOIpeIeTICHHOCTHIO,

KaK BBIpa)kaTb UX CHOCOOaMU, KOTOPBIE SABIITFOTCS 3HAYUMBIMU TS
l'lOTpe6I/IT€J'[ﬂ, KaK OIMUCBbIBATh, KaK BU3YaJIHU3UPOBATh, KaK
MOJICTTUPOBATH?

IIpo6eMBI OTHOCHTE THHO O THOIICHUH MEXX Ay IPE/C TaBJICHHEM H
HOJB30BATENEM |

Kak JIFO 1 AyMaroT O THOCUTEJIbHO MUpa,
KaK KOMIBIOTEpHBIE TPEJIC TABJICHUSI MOTYT CJeaTh 00 JIblIe, 4eM
Mmbinurenue Yemoseka,

KakK JII0 I PacCy’KIal0 T, Y3HAIOT, CBA3bIBAIO T OTHOCUTEIHHO
reorpauuecKkoro Mupa,

kakoi BeIxox oT ' MC MOHO caenaTts 6oJiee MOHATHLIM ?

IMpo6eMbl onpeesieHus] HeABHBIX CTPYKTYP, pacipeIelICHHN ,
B3aUM OCBSI3CH:

IpoOIeMBI OTHOCUTENHHO 0TOOpakeHHsI Te0 rpa) MIECKUX JAHHBIX,
KaK MeTO Il 0 TOOpaxkeHust 3¢ PEKTUBHBI YIS MIC TOJIKOBaHU 5
reorpagUUecKNX JaHHBIX,

KaK HayKa Kap Torpadus MOKeT OBITh pacIIMpeHa IOCPEIC TBOM
HCTIONIB30BAHUS IPEUMYIIECTB HUPPOBOI Cpesl,

Kakue 0a3ucHBIE CBOICTBA 0 TOOpaXKEHUS OIPEIEIeT €T0 yCIeX?

IIpo6ieMBl OTHOCHTE THHO aHA M THYECKH X HHC TPYM EHTAJb HBI X
CPEACTB:

KaKoBa [PUpPO/ia YEJIOBEYECKOU IPOCTPAHCTBEHHON HH Ty ULIUH , U
KaK OHa MOKET OBbITh PACHIMPEHA HHCTPYMEHTAIbHBIMHU
cpencteamu ['YC,

KaKHe METO JIbl aHaJIM3a HEOO XOAMMBbI, YTOOBI ITOAePKa Th
OTIpEJICIICHHBIC THITHI PEIICHHH, C e IAHHBIE C HCII0JIb30BaHHEM
I'ic,

KaK METO JbI aHaJIM3a MOTY T OBITh ITPEJIC TABJICHBI, YTOOBI
TIOJIE30BaTENIM MOTJIM BEIOMPATh 3¢ HEKTHBHO MEX Ty HUMU?

Ipo6ieMB! OTHOCHTE IBHO MOJE I JaHHBIX U CTPYKTY P!

KaK COXPaHATh Hpe/cTaBIeHUE 3¢ (HEKTUBHO,

KakK OBICTPO OTHICKMBATh HH(POPMALIUIO Yepe3 COOTBETC TBYIOLIY IO
UHJICKCAIHIO,

KaK JIOCTHYb B3aUMOJICHC TBU SI MEXIY CHCTEeMaMu?



1.3.5Yro ecTh I'eounpopmannonHoe o6pazopanue?

Teoungopmayuonnoe  obpazosanue, I'IC-oOpa3oBanue (GIs
education) onpenensercss COBOKYNMHOCTHIO 3HAHUM TeOMH(POPMAIUOHHOM
HayKHU U TE XHOJIOTHUH .

CoBokymHocTs 3HaHui ['MICuT, netasibHO NpeAcTaBieHHAss B paboTe
[25] Koncopruyma YHUBEPCHUTECTOB TUTS reorpaduueckoi
unpopmannontoit Hayku (UCGIS),co nepxuT ciie ayronpe KOMIOHESHTSI.

1) AHaMMTHYECKHE METO bl
"  aKkaJeMHYECKHe M aHAJMTHYECKHe HadaJa,
"  OIEepaIyH 3alpPOCOB U SA3BIK 3alIPOCOB;
"  TeOMEeTpHYECKUE U3MEPECHHUS;
*  QasWCHBIC aHAJIM THYECKUE OIIepaLNy;
=  (Qas’UCHBIE AHAJUTUYECKUE METOBI,
®  aHaJIM3 NOBEP XHOCTEH;
"  [OPOCTPAHCTBEHHBIC CTATUC THKH;
"  TeOCTaTHCTHUKH;
"  IPOCTPaHCTBEHHAs PErpecCHs K YKOHOMETPHS;
= cOOp JAHHBIX;
=  CeTeBOM aHaJN3,;
" ONTUMH3ALMS U MOJICIMPOBAHUE MEC TOMOJIOKECHUSI-
pachpeeneHus.
2) KoHuenTtyanbHble OCHOBAHUS !
*  ¢unocodckre OCHOBAHUS;
"  KOTHMTHBHBIC U COLMAJIbHbIE OCHOBAHMS,
=  JOoMeHBI reorpaduueckoil nHpopMauumy,
= 3jeMeHTHl reorpaduueckoil HHGOpMaIHH;
" OTHOLICHHUS,
"  HEOJHOPOIHOCTH B reorpapuueckoil vHpopmanuu.
3) Kaprorpadus u Bu3yamsarus:
"  UCTOpHS U TCHJICHIWH;
"  paccCMOTPEHHE JaHHBIX;
"  IPHHIMIE Kap TOTpaduecKoro au3aiHa;
"  TEeXHHKAa Irpa)HIecKOTo MpeJiC TABJICHNUS,
=  gaprorpadudeckas mpoIyKIus,
"  JCHOJIB30BAHME U OLICHKU KapT.
4) AcnexTbl IPOSKTUPOBAHUS:
= obmacts cucTeMHoro npoexrupoBanus [ UCuT;
" OIpeeNCHUE MPOCKTA,
" pecypcsl IUIAHUPOBAHHS,
= pa3paboTka 0a3bl JAHHBIX;
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MJIAHUPOBAHUE AHATIN3A;
MIJIAHUPOBAHME MPUJIOKEHUH;
CHCTEMBI BHE APEHUS.

5) MojenupoBaHue JaHHBIX:

OCHOBHBIC CTPYKTYPbI XpaHCHHUS U OUCKA;

CHCTEMBI YIIpaBIeHUs 0a3aMy JaHHBIX;

MO3aHYHbIC MOJCIIH JAHHBIX;

BEKTOPHBIC H OObEKTHBIC MOJICIH JIAHHBIX;
3D-MonemmpoBaHie HETOYHBIX M BPEMEHHBI X 5 BIICHU 1.

6) OOpaboTKa JTAHHBIX:

MIpeICTaBJICHUE TpaHC(OpManHii;
TeHepaIM3alis U arperupoBaHiue;
yHIpaBiIeHHE TPAHCAKIHUIMH.

7) T'coBBIUKCIICHHS:

MOSIBJICHHE T€OBBIYHUCICHNH,

aCIIEKThbl BBIUYMCIEHU I U HE MPOBBIUNCIICHMS,;
kieTounsie aBToMatsl (KA);

SBpPHUCTUKH,

TeHETHYECKHE aITOPUTMBI,

arcHTHBIC MO JICIIH,

MMHUTAIMOHHOE MOJEIUPOBAHHUE;
HEOTIPEJICIEHHOCTb;

HCYETKHE MHOJKEC TBA.

8) T'eonpocTpaHCTBEHHBIC JIaHHBIC!

reoMeTpus 3eMIm;

CHCTEMBI pa3fie ICHHs 3€MIIH;

reoped epeHIHbIC CUCTEMBI;

JIATHI,

KapTorpaduuecKue mpoeKIHH;

Ka4eCTBO JaHHBIX;

reone3nyeckas cremka u GPS;

o1 poBKa;

cOOp TOJICBBI X IAHHBIX;
a’podoTon3zoOpaxkeHus 1 HOTOTpaMMeETPHS;
JIMC TAHIIMOHHOE 30H IMPOBAHKE CO CIIyTHHKA U ¢ O0pTa Cy IHa;
METaJaHHbIC, CTAH AP Thl U HHPPACTPYKTYPHI.

9) THUCuUT u obmiecTsO:

IIPABOBbIE ACIIEKTHI;

9KOHOMHYECKUE ACTICKTHI;

HCII0JIb30BaHUE TEONPOCTPAHCTBEH HOW HH(pOpMAaLHY;
reonpoCTpaHCTBEHHAss HH(OPMAIKs KaK COOCTBEHHOCTb;
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"  pacmpoCTIpaHEHHE reonpPOCTPAHCTBCHHON M H(OPMAIHH;
" ITUYECKHUE aCHCKTHI;
= kputnyeckue ['MC.
10) OpraHHU3alMOHHBIE U HHCTUTY [IHOHAIbHbIE ACTIEKTHI :
= gavaja ' UCuT;
"  ymOpaBicHHE reOMHPOPMANNOHHBIMH CHCTEMaMH U
MH]PACTPYKTYPOii;
"  OpraHu3alMOHHBIC CTPYKTYPHI H IPOIELY PHI;
=  TeMbl TpyA0BbIX pecypcoB ' CuT,;
" UHCTHTYIMOHAJbHBIC M MEK Ay -HHC TH Ty {HOHAIBHBIC
ACTICKTHI,
" OpraHu3alys KOOI HUPOBAHUS.
Boniee netasibHO COBOKYIHOCTh 3HAHWU mpejcTaBicHa B padote [25]. Do
HWCUEpNbIBAIOIIMNA TIepeYeHb KOMIIOHEHTOB 3HAaHMM, KOTOpHIH JIOJDKEH
onpenemsite ['MC-o06pa3zoBaHue © JieXXaTb B OCHOBE OIPEACNICHUS
cozepxanust  UC-o6pazoBanusl.
B saBucumoctn ot oO0bema 3Hanmii GIS Educator ESRpasmmuaer
crenyrouue yposuu I' MC-o0pasoBanusi, npe ac TapneHHble Ha Puc. 1.3.1.

Ksamgurayus Komuecmeo obyuarowuxcs Tpebyemvie
3HAHUA

7.Yuensiii (Scientist

6. Uccnenosarens (Researcher)
5.Menemxep (Manager)

4. Cneunanucr (Specialist)

3. Ananutuk (Analist)

2.0603pesarens (Viewer)

1.06meo6pa3oBarenbHbII
(General Public)

Puc. 1.3.1—Yposuu I'C o6pa3oBanus

1.3.6YTo ecTh reonHpopmaTUKa?

Bpabotax Komkapesa A.B. u TuxyHosa B.C. [15, 16], bepisiata A.M.
[26] mano cnenpyroniee onpeeneHne reOMHPOPMATHKY |

Teoungpopmamuxa  (Geoinformatics) -  Hay4YHO-Te XHUYECKHI
KOMIUIEKC, OOBEAMHSIOMNNA OJHOUMECHHYIO OTPacib HAyYHOTO 3HAHMS,
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TEXHOJIOTUIO ¥  TNPHUKJIAJHYI  (IPOM3BOJACTBEHHYIO) JI€sTeNbHOCTS,
KOTOpPBIE CBSI3aHBI CO COOPOM, XpaHEHHEM, 00paboOTKO U OTOOpaKeHHEM
OPOCTPAHCTBEHHBIX  (reoTpaMuecKkux)  JaHHBIX, a4  TaKKe c
MPOEKTUPOBAHUEM, CO3IaHUEM U dKcItyaTanueit [ C.

1.3.7 KoHTpoabHbIe BOMPOCbI M 321 aHUST JJIS € aAM OCT 051 TeJIb HO
padoThI

1) Yro ectp reorpaduueckas wumHbDOpManuUs, reorpaduuecKue
JaHHBIC?

2) TlpuBeaute onpejaeneHust HOHATHIA [ eorpaduyeckue
uH(pOpManMOHHBIE CUCTEMBI, | e0OMH(OpMaIHOHHBIE TE XHOJIOTHY,
T'eoundopmannoHHas HayKa.

3) KakoBo noymkHO ObITh conepxanue ['eonHpopMannoHHOTo
o0OpazoBanusn?

4) Buem coctouT paznuuue Mexay nouatusimu I eorpaduaeckue
uHdopMannonusie cucteMbl U ['eonHpopmaTHKa?



Yactp 2

KOMIIBIOTEPHBIE MOJIEJIN
I'EOTPAOUNYECKUX OBBEKTOB




Paszmen 2.1
I'EOI'PAOUYECKUE OB BEKTHI

2.1.1TIpoc TPaHCTBO H BpeMs

BelgeneHne o0BbeKTa M IpeaMeTa MO3HAHWS JIFOOOH HAyKU ONHpacTCs
Ha cucteMy Haubosiee oOmMX TMOHATHH W 3aKOHOB.  Jlma
reonH(GOpPMAaNMOHHOW HayKd (YHIAMECHTOM PpELICHUS OJTOW IpOoOJIeMBI
MOXeT OBITh  Quiocodckas  Kateropws  IPOCTPAHCTBA-BPEMCHH.
IIpocTpaHCTBO M BpeMsI CYIIECTBYIOT HE OTAEJIEHO, a BMECTe, 00pa3oBBIBas
HETIPEePHIBHOE MHOTOO0Opa3ne - MPOCTPAHCTBEHHO-BPEMEHHONW KOHTHHYYM.
IpocTtpaHcTBO SBISETCS ¢MMHOW (OpMON CymiecTBOBaHus marepuu [3, C.

541-542].

= T[IpoctpaHCTBO -3T0 (hopMa COCYIIECTBOBAHUS MaTePUAIBHBIX BELICH U
SIBIICHUH .

= Bpems - 310 ¢Qopma BBIpaXEHUS CMEHIEMOCTH COCTOSHHS Ma-

TEpHAIbHBIX 00OBEKTOB U SIBJICHHH.

Takum oOpa3oM, Kaxast Belllb, Kaxk bl MaTepHabHbIIl 0OBEKT HaXOAATCS

HE B NPOCTPAHCTBE U BPEMEHHU, KaK OOBIYHO TOBOPST, a SBISICTCS YacTbio,

"KyckoM" HEKOTOpPOH 00J1aCTH MPOCTPAHCTBA-BPEM CHH.
Kateropust  mpoctpaHcTBa  XapaKTepU3yeTCs  ONMpeeJICHHBIMH

CBOMCTBaMH.

= (CaoiicTBaMu 00IuMe IJIs1 MPOCTPAHCTBA M BPEMEHU: abCOJIFOTHOCTS,
0e3rpaHNYHOCT, OECKOHEYHOCTh, CBA3HOCT, HENPEPHIBHOCTS,
00BEKTUBHOC Tb.

= CgoiictBa cmneuuduyeckue IS OpocTpaHcTBal a) obume -
HPOTSDKHOCTb, HE HAINPABICHHOCTb, TPEXMEPHOCTb, CTPYKTYPHOCTb;
0) nokanpHBIE - GOpMa, pasMepsl, MECTOIOIOXCHUE, PACTIPECICHHE
BEILECTBA, paclpe/ieIeHHE 110 JisT, CHAMMETPHS M aCUMMETPHSI.

= CpoiicTBa cnenuduuecKue AN BPEeMEHH: a) oOLUe - UM TeNbHOCT,
HANPAaBICHHOCT, OAHOMEPHOCTb, MOCIEIO0BATEIBHOCTh, 0) JOKAJb HbIE
- TepuoAbl, MOMEHTHl, OJHOBPEMEHHOCTb, pPHTM, CKOPOCTb,
ACHMMETPHSL.

PasnuuaroT Takke CBOHCTBA METpHUYECKHE (CBS3aHHBIC C U3MEPEHHSMH) H

TOTIOJIOTHYECKUE (CBSI3HOCTH, HENPEPBIBHOCTS ).



2.1.20mnpenesienne reor pag nmuec KUX 00beKTOB

I'eorpaduyeckre WHPOPMAIIMOHHBIE CHCTEMBI MOJACIHPYIOT peabHOEC
HPOCTPAHCTBO 3€MHOI MOBEPXHOCTH, KOTOPOE Ha3bIBAIOT reorpad nuecKuM
npoctpaHcTtBoM. ['eorpaduueckoe NPOCTPAHCTBO MpPEJCTaBIIET €000
HENpepbIBHOE pa3HOOOpasue 4acTell pealbHOro 36MHOTO MPOCTPAaHCTBA -
KOHTUHYYM pa3iIMYHBIX Treorpapuueckux oOBeKToB. Mexay oObekraMu
(bopMHpyeTCs CII0KHAS CHCTEMa OTHOIICHHUHT, Pa3BU BAIOIIU XCSl BO BPEMEHH.

T'eoepagpuueckue o00vexkmbl — 3TO CYIIHOCTH TreoTpad)uuecKkoro
npoctpadctBa (0OBEKThI, SBJCHUS, IMPOIECCHI MaKpOMHpPa), KOTOpPHIC
UMEIOT WM MOTYT UMETh HPOCTPAHCTBEHHYIO MPHUBS3KY (V10 KaJM3aluio) B
peamsHOM 3emHOM mnpoctpaHctBe. CormacHo ISO 19101reorpadmueckmit
obobexr (Feature) —sto abctpakumst peansHoro mupa. ['eorpaduueckuii
00BEKT — 3TO CPEACTBO MOJAECIMPOBaHUS 00BbEKTa peasbHOTO0 Mupa. TepMuH
"reorpadpuueckuil’  accouuupyercs 3IeCb C  XapaKTepUCTHUKOU
HPOCTPAHCTBEHHOC TH.

IMpumepsl reorpaduyecknx OOBEKTOB: 3JaHHE, YEIOBEK, IUIOTHOCTH
HaceJeHus, JepeBo, Jec, 00JacTh 3apakeHHs, NPOMBIIUICHHAs 30Ha,
IpaHuNa, JOPOXKHO-TPAHCIIOPTHOE IPOHUCLIECTBHE, 30HA IIyMa, IIOYBHI,
JIOX0J, MHUKPOPalOH, HHXCHEPHbIE KOMMYHHKALMH, JOpOra, peka,
aJIMHUHUCTPA THBHO-TEPPUTOPHAIIbHAS € IMHUILIA, 3eMENIbHBI i yYaCTOK.. ..

2.1.3Buasl reor pag nuec KMX 00LEKTOB

Ilo crnocoOy [AEKOMIIO3ULIMHM 3€MHOTO IPOCTPAHCTBA PA3IUYAOT

CIey IoLIHe BU /Il reorpaduuecKkux 00BEKTOB! JUCKpETHBIE
reorpaduueckue 0OBEKTHI, HenpepbIBHbIE  SBJCHHUSA, 00DBEKTHI,
00001IEHHBIE 110 TUIOIIAMH .

Juckpemnvie  ceocpauueckue  00vekmbl — 3TO  OTICIbHBIC

OTrpaHUYECHHBIC MaKpOTela pPeallbHOTO 36MHOTO MpOCTpaHcTBa. B mobom
MECTe 3EMHOTO MPOCTPAaHCTBA JUCKPETHbIE Treorpa)uueckiue OOBEKTEI
MOIYT HaX0JMTbCd MM OTcyTcTBOBaTh. Hampumep, komomusl, JATII,
JOpOTH, TpYOOIIPOBOIbI, 3aHNUS, KBAP TaJIbl, 30HBI ...

Henpepuisnvie asnenus (n0/15) XapaKTepuU3yoT TePPUTOPHIO B LIEJIOM, a
HE OTAe/IbHBIE 00BEKTHl. HampuMep: MOBEpXHOCTH, OCaJKH, TeMIepaTypa
MOTYT U3MEPSThCA B JMOOOM MeCTe TepPUTOPHU M XapaKTepHU30BaTh €€ B
nenoM. HenpepsIBHOCTh sSBICHUI MPOSIBIAETCS B TOM, YTO HEBO3MOKHO
yKa3aTb IPOMEXYTKU Ha MJIOINAAH PACHpPOCTPAHEHUs SIBICHUH, B KOTOPBIX
661 OHM OTCyTcTBOBa)M. HecmoTpss Ha TO, YTO JaHHBIE MEHSIOTCS
HETPEPBIBHO, TPAHUIIAMH YKa3bIBalOT AUCKPETHOE U3MEHEHUE BEIMYUHBI B
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OIIpeJIeIeHHBI X IpeiefiaX (Harpumep, TuIsl mo4uB). HenpepbiBHbIE 00BEKTHI

3aMOJHAIO T BCIO MOJIETIMPYEMYIO0 IOBEP XHOCTb, "HPOHU3BIBAs" ApYT ApyTa,

UX MOXXHO TpaKToBaThb KaK CBOMCTBa IPOCTPAHCTBA WJM CaMoOi

MOJIEMpPyEeMO TOBEPXHOCTH.

Obvexmul, 006006ueHHbie no naowjaou, OTodOpaxkaroT 00OOIICHHYO
XapaKTepUCTHKY HMJM KOHIEHTPALUIO OTICJBHBIX OOBEKTOB B IpejeJiax
JaHHOW oOmactu. CraTHcTHYECKME TOKazaTenu o0oOmarores i
ompezneneHHOW Tepputopun. OOOOUICHHBIE TOKA3aTeNM XapaKTCepHBI I
aJMUHUCTPATUBHBIX pPAHOHOB, TOYTOBBIX OTJICJICHHH, TOApailoHOB
Mwmnun ... [Jpumep 00BeKkTOB, 000OIIECHHBIX IO MJIOMIATH. KOJIHYECTBO
JOMOB B OKpYTe, INIOTHOCTh YJIHMYHO-JOPOKHOW CETH, HACEJCHHE XHIBIX
KBapTAJIOB.

Ilo cmpyxmype rteorpaduueckne OOBEKTHl MOAPA3NECISIFOTCS HA
3IeMEHTAPHBIE (IPOCTHIE ), COCTABHBIE U CIIOXKHBIE.

*  DieMeHTapHBIA OOBEKT HE HMMEET COCTABHBIX dvactedl (Hampumep,
OTEJbHOE 3/IaHHE ).

= CocraBHOIl 00BEKT oOpasyercs TIpyNmHoid JAPYyTMX OOBEKTOB C
ONpEICNCHHBIM (HANPaBICHHBIM) IOPAAKOM HMX CJICIOBaHUSA IPH
o6pa3zoBaHuy onpenensieMoro o0bekTa (HanpuMep, OTAeIbHOE 3aHNe,
COCTOSIIIeE U3 YacTel).

* CnoxHeIli O0O0BEKT oOpasyercs TIpynmoil  OpyTHX  OOBEKTOB
(3IeMeHTapHBIX, COCTABHBIX, CJIOXHBIX), TOPSJIOK  CJie JOBaHUS
KOTOPHEIX IIpH 00pa30BaHUU OIpee/sieMoro o0bekTa He (GHUKCHpOBaH
(mampumep, ancamOJIb 3JaHHA).

Ilo ¢popme cywecmgosanus reorpapuaeckue 00BEKTH MOAPA3IACIAIOTCS Ha

MaTepuanbHbie (peasbHble) U abCTpakTHbIe (BUPTyasbHBIE).

* PeasbHO CymiecTBYMOLIME reorpaduueckue OOBEKTbl, SBICHHA H
COOBITUSI MOTYT BOCIIPMHMMAThCS JIMOO HENOCPEICTBEHHO, C IIOMOIIBIO
OpraHOB YYBCTB, MO0 ONOCPEJOBAHHO, C IIPUMEHCHUEM ITPUOOPOB

*  BupTtyaneHble 0OBEKTEI MOTYT HE CYIIECTBOBATH B PEalbHOCTH, HO
ObITh 0 TOOpaskaeMbIMHU. K HUM OTHOCSITCS OOBEKTHI: CYIIEC TBOBABLIUE
B IPONIJIOM, CyIIECTBOBaHHE KOTOPBIX IIpe HIojiaraeTcs B OyayIieM H
BooOpakaemble. BooOpaxkaeMbIMU OOBEKTAMU SIBISIOTCS TPaHHUIIBI,
KpacHBIE JINHUH, TOPU30HTAJIH | T. II.

2.1.4Cnoc 0061 JOKATH3 AL MU Ie or pad) Hiec KX 00beKTOB

Jlokanm3amusi — 3TO CPEICTBO YKa3aHUs MECTOIOJIOKCHUS Ha 3emIle.
Jlokanm3aiusi BO3MOJKHA [OCPEICTBOM KOOPIMHAT, YKa3aHUs ajpeca,
yKa3aHus paioHa.



Jloxamm3anusl MOCPEICTBOM KOOPAMHAT SIBISIETCS Hamboiee TOYHOM.
MoryT OBITh HCIOJB30BaHBl Treorpaduueckue KOOPAMHATHL (HIMPOTA,
JOJTOTA) HJIM JEKApTOBBI KOOPIMHATHI MPOCHUPOBAHMSA HA IJIOCKOCTH
(abcrucca, opmHaTa).

Tabn. 2.1.1 - Ilpumep JOKaIM3aLUH TOPOJOB IOCPEICTBOM
reorpapUIecKu X KOOPAMHAT
HasBanue upoTa JoiroTa KonmuectBo
ropoaa JKUTE JIEH
JloHmoH 51c 0 5000
Iropux 47 ¢ 8B 300
Jlewmur 51c 128 700
Manpu 40¢ 4 3000
XapbKOB 49¢ 368 1500
Jlokamzanus MIOCPEJIC TROM yKa3aHus paiioHa TP OKO

pacmpocTpaHeHa B OOBIICHHOH XWM3HH. [ OJHO3HAYHOH JIOKaJIM3aIlUH
paiioH JIOJDKEH WMETh OTpeJIeNICHHbIC TpaHUIbl. PalloHBI C pa3MBITBIMU
TpaHWIAMHU, HalMpuUMep, HCTOPUYECKH CIIOKUBIIHECS TIOCENKU WIH
TEpPUTOPUH BOJIM3H 00BEKTOB, HE HIMEIOT TOUHON MPUBSI3KH.

Tabn. 2.1.2 - Ilpumep noKanHW3alMHu KyIUIA-TIPOJAXKH KBAp THP
yKa3aHuEM paioHa.
Ha3zsanune Komuar § Ilnomams | Drtaxk | Draxkein i llena
paiioHa

Ces. CantoBKa 1 17,5 6 9 5400
AnekceeBKa 1 17,5 10 12 6500
TTaBnoBO MI0JIE 1 17,5 5 5 7200
Paiion XT3 1 17,5 3 12 6000
Paiion XT3 2 27 3 4 8500
ITaBJ0BO mOJIE 2 30 3 5 9500
Ces. CanToBKa 2 28 9 9 8050
Hossle noma 2 31 2 5 8000

Jlokanu3aryst MOCPEACTBOM yKa3aHus agpeca HanboJee

pacmnpocTpaHeHHas TeKcToBast popma.
Tabn. 2.1.3 -TlpumMep Jokanu3anmuu 00BEKTa MOCPEACTBOM YKa3aHHS

ajzpeca 00beKTa.

OO0BEKT Anpec
['opucnonkom In1. Koncrurynuu, 7
Axanemus Vi1. Pesomonuu, 12
HBaunos U.N. V. Ilymrkuackast, 36,kB.18




2.1.5 KoHTpo/bLHBIE BONPOCHI M 3aJaHHUS JJs €aM OCTOsI TeJIb HOii
padoTsl

1) Yro Takoe reorpaduueckue 0OBEKTHI?

2) Kakue paznmuaroT BUIBI reorpadruecKux 00bEKTOB?

3) [IlpuBeante XapaKTepUCTUKH CIOCOOOB JOKAIM3AIMA
reorpadguueckux 00beKTOB?
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Pasmen 2.2
I'EOITPAOUYECKUE JAHHBIE

2.2 1MousTus " undopmanus” u" xaHupie”

Hughopmayusn

Nudopmanus Kak KOHIENUUS HMMEET MHOrooOpasue 3HAUeHHH OT
€XKEJHEBHOTO  HCIOJb30BaHMA 10 TEXHUYECKOTO MNpuUMeHeHus. B
OOJIBIIMHCTBE CIydYaeB KOHIENIMS WHOOpPMAnMM TECHO CBs3aHa C
HNOHATUSAMHU ~ OTPAaHMYEHHMH, KOMMYHUKAalMH, yNpaBleHUS, JAHHBIX,
MoOJeNneH,  HMHCTPYKUMH,  3HaHUI, 3HAUEHUH,  HUHTEJJIEKTyaJbHbIX
BO3JICHC TBUI, CTPYKTY P, BOCTIPUATH S M TIPEC TABIICHUS.

CymiecTByeT ABE KOHIICTI MM IOHUMAHHS HH( OpMaIHH.

Qusuueckas xouyenyus. Wnadopmamms — 370 QyHIAMEHTaIbHAS
KaTeTopus, T.e. Takas K€ OCHOBAa MHPO3NaHMSA, KaK M BEIIECTBO, SHEPTHS.
WsBectHo Belpaxenue H. BuuHepa, ocHOBaTenmst Teopuu uHpOpManuu:
"Nudopmanus ects nHOpMaNHus, a HE BEIIECTBO WMJM >Heprusa’. Takum
o0pa3om, Mup cOCTOUT U3 BEIIECTBA, SHEPTUU U HH(POPMALIHH.

Kommynuxamuenas romnyenyus. Inpopmanus — Bce TO, YTO MOXKET
ObITh cooOmeHo. KoMMyHHMKaTHBHOW KOHIENIMM pPa3jMyaloT Ba BHJAA
HHpOPMALINH:

"  cymecTByomas HHPOPMaAIH — CBEJICHH S, KOTOPBIE MOKHO COOOIIHUT

0 KakoM-1100 00BEKTE, IBICHHUH,

"  mepenaBaeMas HHPpOpPMANHI — COOOIICHNE MO0 KaHAIY HH(OPMAIHH.

Hannvie

Tepmun "Jlanusie” npoucxoMT OT JatuHCcKoTo Datum —daxr (anri.
Data —pmannsie). JanHble — 3TO COBOKYIHOCTh (DAKTOB, IPE/IC TABJICHHBIX B
¢bopmammzoBaHHOM BHAe (B KOJMYECTBCHHOM HJIM KaYeCTBCHHOM
BBIPQKCHUH).

JlaHHbIE COOTBETCTBYIOT JMCKPETHBIM 3apETrHCTPUPOBAHHBIM (haKTam
OTHOCHTEJIbHO siBIeHUH. JlaHHBIE OTHOCSTCS K MHQOpMauuu Wi (akram
OOBIYHO COOpaHHBIM KaK pE3yJbTAT ONbITA, HAOMOJCHUH WM
JKCIEPUMEHTA WIIM MPOLECCOB B KOMIIBIOTCPHBIX CHCTEMaX WIH
npeanosioxkenus. JlaHHblE MOTYT COCTOSITh M3 YHCEN, CJIOB, HJIM
n300pakeHuil, 0COOCHHO KakK pe3yJbTaThl W3MEpPEHUH WM HaOJIO ACHUMA
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MHOXXECTBA MEPEMEHHBIX. J[aHHBIC YacTO MNPEJACTABIMIOT KaK HIDKHUI
ypOBEHb aOCTpaKHK, OT KOTOPOTO MOJydaroT WHPOpMaLUIo U 3HaHHUA. B
pe3yibTate 00pabOTKH NaHHBIX MBI MOJy4YaeM HH(OpMALUI0 O peaJbHOM
Mupe.

IonsTHre " nanHbie” MMeET psijacnekKToB [27]:

* JlanHble MOTYT OBITh NEPBHYHBIMH, OOBEKTHMBHO OTBEUAIOIINMH B
pealbHOM MHpE IpeaAMeTaM WM YCIOBHAM BHE 3aBUCHMOCTH OT
croco0a Qukcanyu W MHTSPNPETAIMU dYelloBekoM. Hampumep. oHO
JEpeBO BBIIE JPYTOTO, WM peKa TedeT B HANpaBJICHHH BOCXOTa
ConHIIa HE3aBHCHMO OT TOTO, HAO JIFOIAE T JIM UX YEJIOBEK.

=  JlaHHBIC MOTYT OBITh 3a(UKCHPOBAHBI TEM WM HHBIM CIIOCOOOM, HE
BKJIFOYAIOIIIM HHTEPIPETAINIO, HAIPUMEp, 3alHCaHbl HA MarHUTHOM
HOCHTEJIe 3JICKTPOHHBIM JaTYUKOM, KaK CEHCMHUYECKHE CHUTHAJIBI, WIIH
Ha QoTomIeHKY, Kak poTorpaduu JanmmadTa.

*  JlaHHble MOTYT OBITh HAKOIUJICHBI OIIPE/ICJICHHBIM 00pa3oM, Hapumep,
B BUJe OyMa)KHOW KapTbl C ONpENeJICHHOM JiereHIoi, B Buae Habopa
Yycel - KOOPJIMHAT TOYEK HM3MEPEHHs TNIyOMH BOJHOTO 00BEKTa U
CaMUX M3MEpEHHBIX NIy OHH.

= JlaHusle MOTYT ObITh HUHTEPIPETUPOBAHEI 4EII0BEKOM
HETIOCPENICTBEHHO B TIpollecce WX (UKCAIlNM, HAaNpuMep, IoJieBas
3apHCOBKa peibeda, CAeNaHHas TeoIe3HCTOM, CIOBECHOE OIHCaHHe
00Ha)XEeHHUS TOPHBIX IOPOJI B ITOJICBOM JIHE BHUKE I'€0JIOTa.

= JlauHble MOTYT OBITh CTPYKTYpPHUPOBaHbI W/WIM OpPraHU30BAHBI
OTIpeZIeICHHBIM 00pa3oM, HampuMep, B BUAe TaOmMI B pe3ynbTaTax
Hepenucu HaceleHUs, WIN B BHAC NPOCTIPAHCTBEHHOH 0a3bl JaHHBIX
NoJ1 yIpasieHneM reorpaduueckoid ”HQOPMaIMOHHOM CUCTEMBI.

CoommneceHnue nons muil uHpopmayus, OaHHble U 3HAHUA

JlaHHbIE MBI MOKEM IIOJIE3HO HCIOJb30BaTh, U TEM CAMbIM YBEJIMUYUThH
Hallle 3HaHWEe 0 KAKOM-IMOO SIBJICHUH WM NpeJMeTe peaitbHoro mupa [27].
Ecym MBI uMeeM B Hamreld 60a3e NAHHBIX MHOYECTBO KaKHX-TO YHCET U HE
BOOPYXEHBI 3HAHUEM TOTO, YTO 3TO 32 YHUCJA, K YeMy OTHOCSTCS, KaKhe
BEJIMYMHBI MPEJACTABISIIOT M UL 4ero IMpejHa3HaueHbl, TO 3TH 4YHCla HE
SBIAIOTCS ST Hac moJie3Hoi uHopmanueir. Tem He MeHee, OTH
HENOHATHBIE U PBI, XpaHUMBbIE B 0a3e JaHHBIX, TOXKE SBJIIIO TCS JAHHBIMH.
Nudopmanuss wu3BnekaeTcs M3 HUX TOJBKO C MPHUIIOKEHHEM HAIIero
MBIIUICHNS MM WHTYHLUH, Oa3UpPYIOMMUXCS HAa HEKOTOPBIX 3HAHUSAX O
npeamete. Hanpumep, B 6a3e JaHHBIX UMEIOTCS HEKOTOPBIE Mapbl YHCEIL.
Tonpko 3HAHWE TOTO, YTO ITH YKCJA SBISIIOTCS KapTOrpagUuecKUMHU
KOOpJMHATaMH, IOHUMAaHUE TOTO, 4YTO Takoe BOOOIIEe CUCTeMa KOOPIMHAT,
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YTO TaKoe KapTorpaduueckue MPOEKIH M O KaKoH KapTorpadmuaeckont
NPOEKUMH HAET pedb B JAHHOM Cllydyae, KaK OpraHM30BaHa CHCTEMa
KOOPJWMHAT B JAHHOW IPOEKIMH - KaK HampaBleHbl €€ OCH, IJe
pacIoJioKeHO Hayauo KOOPJMHAT, M, HAKOHEIl, KAKOBBI MaclITa0bl 10 OCSIM
U B KaKUX CIMHMIAX NPEACTABICHBI JAaHHBIC HAaM 3HAYCHUS KOOPAHMHAT,
HO3BOJSIIOT TNPHJATh CMBICT 3TUM  4YuciaM. TOJBKO 3Has  Bce
HEPEUNCIICHHOE, MBI MOKEM CKa3aTh, YTO JaHHbIC, IPE/CTABICHHbIC 3 THMH
YUCIIAMH, SBJITIOTCS HHpOpMAIHel o reorpaguueckoM IMOJIOKCHUH KaKHX-
TO 00BEKTOB.

Taxum 06pa3oM, 9TOOB! H3BJIEYH IOJIE3HYI0 HHYOPMALHIO U3 OT/ICIHFHO

B3ATBIX JAHHBIX, HC HAXOMIMIMXCA B KAKOM-TMOO CMBICIIOBOM KOHTEKCTE,
HeoOXoMMa  HEKOTopas  JOMOJIHWTEeJbHAs HWHQopMmamus  ocoboro,
CTPYKTYpHOTO IIJIaHa, MOMOTAIONAasi HHTEPIPETHPOBATh HOBBIC JAHHBIC U
BBECTU UX B OOIIYI0 CHCTEMY 3HaHUHK 00 OKpYKaroIIeM MHpE.
VHaue roBopsi, AaHHbIE, IIOKa MBI HE UMeeM MH(OPMAIUHU O TOM, KaK OHH
CBSI3aHBI C CHUCTEMON 3HaHHWil, B 3Ty CHUCTEMY HE BXOJAT U HE SIBISIOTCS
noje3Hoit uHpopmanmeil. Kak ToJbKO MBI HpUBIEKAacM CBEJICHUS O
CIPYKType HX CBS3M C CYIIECTBYIOIIEH CHCTEMOW 3HAaHUH, OHH
OKa3bIBAIOTCS CBA3AaHHBIMU C 3TOH CHCTEMOM, CTAHOBSTCS €€ 4acThlo U TeM
CaMBbIM yBEJIMYUBAIOT 00BEM 3TOH CHCTEMBI 3HAHHH, CTAHOBSITCS ITOJIC 3HOH
uapopmanmeit. Takum oOpa3oMm, 3HAHUS TPEANOJATAIOT CHUCTEMHOCTB,
CTPYKTYpPHPOBaHHOCT,  HWHGpOpMammu,  obecrednBas  BO3MOXXHOCTb
OTIMCaHWUA HE TOJBKO CBOMCTB, HO M B3aMMOCBS3CH MEXAy SBICHHUAMH U
oObekTaMu peanbHOro Mupa. L[eHHOCTh HaHHBIX BO3PAcTAaeT HA Iy TH OT
pa300IICHHBIX JIEMEHTOB JaHHBIX K TMOJNE3HOH wWHpOpPMAUH U K
CHCTEMATUYECKUM 3HaHHSIM.

2.2.2 Teorpaduyeckasi nudopmamusi 4 reor pad myec Kue JaHHbIE

Teoepaguueckas  ungopmayus  (Geographic  Information)
uHpopManus 00 0OBEKTaX W SABJICHUAX, KOTOPHIC HEMOCPEICTBCHHO WIH
ONOCPENOBAaHHO  CBfI3aHBI € OMNPE/CNICHHBIM  MECTOIOJIOKEHUEM
OTHOCHUTEJIbHO 3EMIIN.

Teoepaguueckue oannvie (Geographic Data)ipenctaBisiror coboi
€/IMHCTBO T'€OIPOCTPAHCTBEHHBIX, CEMAaHTHYECKUX U BPEMEHHBIX IaHHBIX
reorpadpuuecknx 00bekToB (Puc.2.2.1).
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leozpachuqeckue daHHble

MeonpocmpatxcmeeHHble CemaHmuyeckue BpemeHHble
OaHHbie QanHbie daHHble

Puc. 2.2.1. -CocTaB reorpap i9ecKuX JaHHBIX

Teonpocmpancmsennvle Oanuvle — d3T0 JaHHBIE O JOKAaJbHBIX
MPOCTPAHCTBCHHBIX CBOMCTBaX. MECTOMOJIOKEHHH, (opMe, pasMepax, u
MPOCTPAHCTBCHHBIX OTHOLICHUSX Treorpauueckux OOBEKTOB, SBIICHUIA,
MPOLIECCOB B pPEaJbHOM 3E€MHOM MPOCTPAHCTBE. IIpOCTpaHCTBCHHBIC
XapaKTepUCTHKUA  ONPEHCIAIOT  IOJIOKCHHEe O0o0BeKTa B 3apaHee
OTIpEJICNICHHON  cHcTeMe  KOOpIWHAT.  TpagMIMOHHO  CBSI3BIBAIOT
NPOCTPAaHCTBEHHOE OIHMCAaHHE C KOOPAMHATHBIMU cucteMamu. Takoil T
JaHHBIX Ha3bIBAIOT MO3WIMOHHBIM, IOCKOJBKY OH OTpa)kaeT Ty 4YacTb
uHpopManmu 00 00BEKTaX, KOTOPask ONPEICIBICT KX MEC TOMOJIOKeHHE (110-
3UIMOHUPYET) Ha 3eMHOM MMOBEPXHOCTH HMJIM B HEKOW 3aJaHHOW CHCTEMeE
xoopuHaT. OCHOBHOE TpeOOBaHME K NMPOCTPAHCTBEHHOMY ITOJIOKCHHIO —
TOYHOCTB.

Cemanmuueckue OanHble — 3TO JAHHBIE, KOTOPBIMH OIIHCHIBACTCS
cojepiKaTesbHas, CMBICIOBast HHOpPMAIKA O reorpaduueckux o0bEeKTaXx,
cBolicTBa Treorpaduyeckux oOBekToB. CBOHCTBO — 3TO KaTeropus,
BBIP@XKAIONIAS  TAKyld  CTOpOHY  oObekta  (CymHOCTH),  KOTOpas
00yCJIOBIMBAET €ro pa3iu4ue WIX OOMIHOCTh C JAPYTUMHU OOBEKTAMH W
0OHapy>KHBaeT ce0s IPU COIOCTABICHUU PAa3IMYHBIX 00BeKTOB. CBOMCTBA
THIIa OOBEKTOB BHIJCIMIOT M3 MHOXECTBA BCEX THIIOB OOBCKTOB
MTOIMHOXKECTBO OOBEKTOB KOHKPETHOTO THIIA M SBIITIOTCS ITOCTOSHHBIMH
JUISL BCeX 00BEKTOB 3TOTO THIA. CBOWCTBA PAa3HBIX 0OBEKTOB KOHKPETHOTO
THIIA PA3TMYaOTCd CBOMMH 3HAYEHISMH. TaK, HAIpHUMep, 3[JaHHS MOTYT
HMETh Pa3IMYHOE YHCIO dTAaXKeH, MaTepuai MoCTPOiiky, Ha3HAYeHHE U T. II.
Tematnueckuii acmekT (Tema) OOYCIIOBJICH HAIMYHUEM MPU3HAKOB OMpe-
JeJIeHHON TeMaTMKd WM MpeAMeTHOH obmacta. DT0 MOTryT OBITh
JKOHOMHYECKHE, CTATHCTHYECKUE, TCXHHYCCKUE, OpPraHU3AIMOHHEIC,
yOpaBJeHYECKUE M MPOYUE BUIBI JAHHBIX. TpeOoBaHHE K TeMaTHYECKUM
JaHHBIM "TIOJHOTA" O3HAYAET, YTO 3 THUX JAHHBIX JOCTATOUHO IJI PELICHHS
NPAKTUYE CKUX 3a/1a4 U HET HE0O X0 JMMOCTH MPOBOJUTH JNOTIOIHH TeIbHBIN
cOOp JaHHBIX.

Bpemennvie Oanmnvie (QUKCUPYIOT BpeMsl HCCIeAOBaHHS OOBEKTa U
MTOKa3bIBAIOT H3MEHEHNE CBOMCTB 00BEKTa C TeueHHeM BpeMeHH. OCHOBHOE
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TpeboBaHHE K BPEMEHHBIM JAHHBIM - AKTyalbHOCTh. OTO O3HAYaEeT, YTO
aKTyaJbHbIE TAaHHBIE MOXHO HCIOJb30BaTh 11 00paboTku. HeakTyansHble
JAHHBIE - 3TO YCTAPEBIIME JaHHbIE, KOTOPBIC HEJb3s MOJHO CTHIO
HPUMEHSATh B HOBBIX U3MCHHBILIHM XCS Y CJIOBUSX.

B OosbuinHcTBE reOMH(QOPMAIMOHHBIX  TEXHOJOTHH TUIst
HPEACTABJICHUS] I1apaMETPOB BPEMEHH M TEMATHYECKOH HalpaBJICHHOCTH
UCIIOJIb3YIOT OJIMH KJIACC JIAHHBIX - aTpUOY ThI.

I'eorpadnueckast nHGOPMAIIMOHHAS CUCTEMa JOJDKHA OBITH CIIOCOOHA
YHPAaBIATE COBMECTHO YAaCTAMH reorpaiuecKuX JaHHBIX.

2.2.3ATpuOYTHI NPOCTPAHCTBEHHBIX 00bEKTOB

CoiictBa reorpaduueckux OOBEKTOB MpeJCTABISIIOTCS B 0a3zax
JaHHBIX HabopoM atpubyToB. ATpubyT (attribute) -cunonum pexsusuTa -
CBOMCTBO, Kayec TBEHHBIN U KOJINYECTBEH HbII NIpU3HAK,
XapaKTepU3YIOLI Uil IPOCTPAHCTBEHHbIH 0OBEKT, U aCCOLIMUPOBAHHBIN C €ro
YHHUKaJIbHBIM HOMEpOM W uaeHTHGuKaTopoM. Habopsl 3HaueHnii
atpubyToB (attribute value)oGsruno npenctaBisoTcs B (hopme TabmI
persHOHHBIX 0a3 gaHHbIX. [Ipuy 3TOM cTpoKa (3alKCh) MPECTABISET
aTpuOyTHl OJHOTO 00BEKTa, a croyiden (mosie) - aTpuOyTHl OJHOTO THIIA.
Jdus  ynopsiioueHHsi, XpaHEHUS] W MaHUIYJIUPOBAHHS aTPUOYTHBHBIMHU
JAHHBIMH HCIOJIB3YIOTCSl CPEACTBA CHCTEM YIpaBICHUs 0a3aMu JaHHBIX
CYBU.

Jumst  atpubyToB BaxkHEHmed  XapaKTepUCTHKON  SBIAETCS  THI
UCMONb30BaHHON mikanbl uamepenuit [11], [13]. Atpubytel MOryT GBITH
KaTerOpUpOBaHbl 110 IIKajJaM H3MepeHus JaHHbIX. llkanel u3MepeHus
JAHHBIX Pa3JeJII0TCS Ha IIKaJbl O THOLICHHUH, HHTEPBAJIbHBIC, TOPSAKOBbIC
M HOMHuHambHble. OOIICNMPUHATO JAejeHHe IuKan (4, COOTBETCTBEHHO,
JAaHHBIX B OTHX LIKajax) Ha KAayeCTBEHHbIE WU KoJu4yecTBeHHble. K
KOJIMYECTBEHHBIM OTHOCAT MHTEPBAJbHYIO (MHTEPBAJIOB) M PALlMOHAIBHYIO
(otHOMICHMI) mmiKadbl. K KayecTBEHHBIM OTHOCST LIKAJbl HOMHHAIBHYIO
(HanMeHOBaHuUiT) U OpAMHAIBHYIO (TOPSIIKOBYIO, PAHTOBYIO).

Jlannvle omHowenuti - TAHHBIE, KOTOPHIE MIPEACTABISIIOT KOJIMYECTBA B
YCIIOBUSX PAaBHBIX MHTEPBAJIOB W TOYKM a0OCOJIOTHOTO HYyJs1 OT Hadaia.
[peAcTaBAAIOTCS YMCIAMH, KOTOPBIE MOTYT OBITh HpeoOpa3oBaHbl HIM
00BbeMHEHB! ¢ MO00W MaTeMaTHueckod (yHKIHelH, 9T00b TeHepUpOBaTh
3HayallMe pe3ysibTaTel. lIpUMepbl: HM3MEpeHHs] XapaKTepUCTHK TUIA
BO3pacTa, YaCTOThl, PU3NUECKUX PACCTOSIHUHN U JICHEKHBIX 3HaYEHUH.

Hnmepsanvhvle  Oamnble -  JAHHBIE, KOTOpPHIE  INPEACTABILSIOT
KOJIMYECTBA B YCIOBHSX PABHBIX MHTEPBAJIOB WU CTENCHEIl Pa3HOCTH, HO
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Ybsl HyJieBass To4Kka (MJIM TOYKA Hayala) MPOU3BOJIBHO YCTAaHOBJICHA.
VHTepBanbHbIE 3HAYCHHS [AHHBIX M COOTHOIICHHWE 3HAYEHHUIl MaHHBIX
MO3BOJIIOT J€JaTh BBIUUCICHUS. JCHONB3yrOTCS ANl OMpeAeNieHus
KOJIMYECTBA pa3iuyuMs, HO HE MPOMOPIUHA U XapaKTePUCTUK OTHOCUTEJIBHO
MOJIOXKEHUs] B MPOCTPAHCTBE, BpeMeHM MM pa3Mmepa. CpaBHEHHsS MOTYT
Jenathcsi ¢ Oojiee TOYHON OLEHKOW pasiMyMii, YeM B CIIydyae IOPSIKOBBIX
JaHHbIX. [lpumepsl: MMPOTHI, AONrOTH, HAMpaBJIEHHsA, BpEMEHA IHS,
HOPMaJIM30BAHHOE MHOKECTBO.

Tlopsadkoevle OanHble - IAHHBIE, KOTOPBIC OIPENEIHIIOT KOJIMYECTBO
pas3mMuuil NOPSIAKOM, a HE BEJIMYMHON. Pa3Mep MHTEpBaJIOB HE OIpENEIICH.
Hcnoms3yroTess TaMm, TAe KOJWYECTBEHHBIC Pa3lYus OYEBHIHBI, KOTZa
BCJIMYMHBl  TIPEACTABICHBl  YNOPSAOYEHHBIM  HOpsakoM. I[Ipumepst:
pasmmuue tuma "Oornpmie” wiaM “MeHblne", pasnmuue Mexay OemHbIMu',
"yMepeHHbIME' U "XOpOIIMMH" CENBCKOXO3SIUCTBEHHBIMH 3eMISIMHU  (HeE
JAIOT HUKAKKX YKA3aHUM, HACKOJIBKO TOYHO Jydminil / Xy QUIWIA KaiKIblid
TUII, YeM APYTOiA).

Homunanvhvie daumvie - NaHHBIE, KOTOpbIE 00ECHEUMBAIOT MM WIH
UIeHTH(UKATOP, MPEICTABISIIOT KauyecTa, a He KoymdectBa. OOBEKTEI
paszmuarotca o uMmeHaMm. CHcTeMa MO3BOJET JeNaTh BBICKAa3bIBaHUS O
TOM, KaK Ha3bIBacTCsI OOBEKT, HO HE TO3BOJIIET JieJIaTh MPSIMOTO CPAaBHEHHS
OHOTO O0BEKTa W JPYTOTO, 3a HCKIFOYEHHEM OIpEeIeTIeHHS TOXKACCTBA.
[Ipumepsr: TenedoHHBIE HOMEpa, MOYTOBBIC KOABI MJIM THIB JICPEBBEB,
tuna nokpbitust 3emin (1 = nammns, 2 =nec, 3 =6on0T0, 4 =3acTpOCHHAN
TEPPUTOPUSI) 3TO MPOCTO yaoOHas ¢Gopma MMEHOBaHUSA (HOMHHAIBHOTO
3HAYCHUS).

Kpome 3toro, atpuGyTel MOTryT OBITH MEPBHYHBIMU (M3MEPCHHBIMH,
BBEACHHBIMHU) M BTOPHUYHBIMH, PACUCTHBIMHU, IOIYYCHHBIMU PAcYeTOM H3
3HAYeHUH Opyrux atpuOyToB. YacTHBIA Cilydail TAKMX pacdyeTHBIX - 3TO
aTpubyThl  (0OBIYHO TMPOCTPAHCTBCHHBIEC), KOTOPHIE PACCUUTHIBAIOTCS
UCXOI U3 MO3ULHOHHBIX IapaMeTpOB OOBEKTOB (HampuMmep, MepuMeTp).
HexoTopoe CBOWCTBO, HENPEPBIBHO pacHpeleeHHOEe B MPOCTPAHCTBE,
HalpuMep, Ha 3eMHOW TMOBEPXHOCTH, YIOOHO B MaTeMaTHIECKOM CMEBICIIC
paccMatpuBaTh B KadecTBe Io0Jisi (BOOOIE TrOBOpsi, PasHOTO BUIA -
CKJIIPHOTO, BEKTOPHOTO, TEH30PHOTO, TPEXMEPHOTO WIH JBYMEpHOTO,
OTIPEJIeJICHHOTO TOJIbKO Ha TIOBEP XHOCTH 3€MJIM WIIM C Heil He CBS3aHHOTO).

2.2.4 Buabl KOMIIBIOTE PHBIX Mo/iesieii reor pauyecKux o0beKToB

B THUC reorpadguueckue OOBEKTBI MOTYT OBITH MpEJICTaBICHBI
CJIely IOIMMH PacIIpOCTPaHEHHBIMH KOMIBIOTEPHBIMH MOICIISIMH:
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Bexmopuvle modenu — 310 Moaenu reorpapuueckux 0OBEKTOB HA OCHOBE
OpPEICTABIICHUS BEKTOPOB COBOKYITHOCTSIMHU KOOPIMHA THBIX Tap.
Pacmposvie moodenu - 310 Monenu reorpaduyeckux OOBEKTOB B BHUJIE
COBOKYITHOCTH STYECK PETY JLIPHOM CETKH MM pacTpa.

Tpuaneynsayuonnvle mMooeau - 3TO MOJCIH TeoTrpapuIeCKuX 0OBEKTOB B
BHUJIC CETH CMEXHBIX TPEYTOJIEHUKOB.

2.2.5 KoHTpoabHBIEe BONMPOCHI M 3aTaHHUA IJA €aM OCTOsI TeJIb HOi
padoThI

1) Kaxkoe cooTHeceHHE MOHSTHI HHGOPMAIHS, TAHHBIC U 3HAHUS?

2) Yro ectp Ieorpadpuueckas unpopmauus u I'eorpapuueckue
JAHHBIE?

3) IlpuBeaute XapakTEPUCTAKY KOMIIOHEHTOB reorpaduyeckux
JIAHHBI X.

4) Yro nmoHMMaeTcs 110 1 aTPUOyTaMu MPOCTPAHCTBEHHBIX 00bEKTOB?

5) Jlaiite XapakTepHCTUKY pa3JIMYHBIX [IKaJI H3MEPCHUS aTpUOYTOB.



Pasmen 2.3
BEKTOPHBIE MO JEJIN 'EOIPAOUYECKNX

OBBEKTOB

2.3.1 Ba3zoBble NOHATHA KapTOrpaduyecKoro IpeacTaBJeHAS
reor pag vuec KNX 00bEKTOB

Kapma — rpadpudeckoe mpeacTaBieHHe reorpadhuueckux 0OBEKTOB.
Kapra — Hambonee oOmmii METOJ, HCIOJIB3YyEeMBIH U1 MpeICTABIICHUS
NpocTpaHCTBeHHOW WHpopManuu. MeTox, ¢ KOTOPBIM BCE 3HAKOMBI.
OIHAaKO HECKOJIbKO KJIFOUEBBIX MOHITHH KapTOrpaduaeckoro oToopakeHusl
COCTAaBLIIOT OCHOBY IoOHMMaHus Toro, kak B I'MIC mnpencraBisercs
reorpaduueckas HHPopManus.

Ilpocmpancmeennas ungopmayus o reorpapuueckux o00BEKTAX
OpeACTaBisieTcs Ha KapTe HabopaMu 3JIEMEHTapHBIX TIpapUIecKux
OPUMHUTABOB — TOYEK, JIMHU i, 00s1ac Teil (TOJIMTOHOB).
= TouykaMH HPEICTABIIIOT TaKue reorpaduueckiue 0ObEKThI, pazMepamMu

KOTOPBIX JJI KOHKPETHOM LEeJd MOXXHO IpeHeOpeub. Hampumep,

KOJIOJICI] TI0/3EMHO# KOMMYyHHKAIMH, OTIOPAa JIMH UK e KTPOIepeIayy,

YeNoBEeK [UI1 JAeMOTPa(HUecKoro H3y4YCHUS CHUTyaldH, OCTAHOBKH

TOPOJICKOTO MACCAKUPCKOTO TPAHCHOPTA JUI H3YUYEHUSI TPAHCHOPTHOTO

00CITy)KUBAHUS .. .

*  JIMHWSIMH TIPEJACTABISIIOT Takhue reorpaduyeckue OOBEKTbI, KOTOpbIE

SBIBIFOTCS. HACTOJBKO Y3KHMHM, YTO HMEIOT [UIMHY, HO HE HMEIOT

wiomaau.  Hampumep, poporu, BOJHBIE IOTOKH, HHKEHEPHbIC
KOMMYHUKAIUH, TPAaHULBL, ...
=  OO6macTIMHu (3aMKHY TBIMH BHYTpHU MIOJIITOHA ¢burypamu)

OPEACTABISIIOT TakWe reorpaduueckue OOBEKTBI, KOTOPHIE HMEIOT
(dbopMy, MecToNOIOXKEHHEe U Iulomaas. Hampumep, 3naHue, KBapTal,
npoe3kast 4acThb yJIHULEL, . ..

Cemanmuueckas ungopmayus Ha KapTaxX IepeacTcs YCIOBHBIMHU
3HaKaMHu (CMMBOJAMH M LBETOM) M HaJIMCIMHU (HampuMep, Ha3BaHHE
yIMLBL, 3TAXKHOCTH JoMa...). Hecmotps Ha Oosbinoe pasHooOpasue
UCIIONIb3yEMBIX YCJIOBHBIX 3HAKOB M HaJMIUCEH, HAChHICHHE KapT
CEeMaHTHYeCKOH MH(pOpMaIuell OTpaHHYEHO M3-32 OTCYTCTBUS CBOOOIHOTO
MecTa Ha KapTe il ee oToOpakeHus. Upes3BblyaiiHass HACBHINCHHOCTb
YCIOBHBIX 3HAaKOB W HaJNHCEeH TNPHUBOIUT K TMOTepe BO3MOKHOCTH
BOCTIPHUSTHS HH(POPMAIUHX C KapTHI.
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2.3.2 TIpocThbie Be KTOPHbIE M O/1eJIH reor papuyecknux o0be KTOB

Bexmop onpenenseTcss Kak OTPe30K MPSMO#, KOTOPOMY IPHUCBOCHO
OTIPEJICJICHHOE MOJIOKUTEIbHOE HaMpaBJeHue. BeKTop xapakTepHu3yroT
Hayaso, KOHell, JJIMHA, HanpaBJeHne. BekTop MoxeT ObITh CBOOOIHBIM H
HecBoOomHbIM. Omepanun HaJl BEKTOPAMH: CIOXEHHE, BbIYHTAHUE,
YMHOXEHHE CKaIPHOE, YMHOYEHHE BEKTOPHOE, YMHOXKECHHE CMEIIaHHOE.
BekTopHBI# ammapaT IOJI0KEH B OCHOBY CO3JAHHS BEKTOPHBIX MOJIEJCH
reorpaduaeckux 00bEKTOB.

2.3.2.1pocmoie 6exmophbie Mo denu e OUHUUHBIX 2e0zpaduuecKux
00veKkmoe

B T'C npeactaBnenne reorpaduueckux 00bekToB [28] BhImoTHSIETCS
HOCPEJCTBOM OTOOpPaXKEHHST MX TeOMETPUYECKOW (OpPMbI Ha JBYMEPHOI
IUIOCKOCTH C UCIIO JIb30BAaHUEM 3JIEMEHTAPHBIX rPadHuECKU X IPUMHUTHBOB!

"  To4YeK (HyJb-MEpPHBIX BEKTOPOB),
*  wmHEHA  (MOJMJMHHA, O00pa30BaHHBIX IJOCKHMH  JIByMEPHBIMHU

BEKTOPaMN),
= obOmacreii (hopM, OrpaHHYCHHBIX MOJUIOHAMH — 3aMKHYTOW

MOCIIE/IOBATENIHHOCTRIO  IBYMEPHBIX BEKTOPOB);  TeoTpaduuccKie

0OBEKTHI, TIPEICTABISCMbIC O00NACTIMH, HA3BIBAIOT I0JMTOHAIBHBIMH

o0BexTamu.

JNuHeliHe!l o6bekm

MonueoHaneHeIl oGbekm

4 ToveuHbil obbekm

S

Puc. 2.3.1 -BekTOpHbBIC MOJICIH PEICTABICHHS €I HUYHbIX
reorpad@uueckuX 00bEKTOB
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Kax noe BektopHoe o6pa3oBanue B P POBOH popMe MpeacTaBIsIeTCs
KOOpIMHATHBIMU mapaMu X, Y.

= Toueunslii reorpaduyeckuii O0O0BEKT NpencTaBIIETCS OIHOM
KOOpIMHATHOH mapoit X,Y.

= JIluHeiHbIl reorpaduueckuii 00BEKT TMpe€ JIC TaBJISIETCS
MOCTICZIOBATEILHOCTEIO  KOOpIMHATHRIX  map  Xi1 Yy,  Xo Yo,
X3 Y3;...CETMCHTOB IO JIWJTUHAH.

» [lomroHamsHBI  Teorpaduueckuii OOBEKT Mpe]C TaBIACTCS
MOCTIEZIOBATEIEHOCTEIO  KOOpIMHATHEIX  map X1 Y,  Xp Yo,
X3 Y3;...; X1 Y1 cerMeHTOB ImoJmMroHa. B aToM crnmcke coBmaneHue
HNEpBOM M IOCIEIHEW Hapbsl KOOPAMHAT O3HA4YaeT, YTO IOJMIOH
3aMKHYTBIN.

2.3.2.2 Ilpocmole sekmopHble MOOeU MHOIHCECMEA 2€02PAPUeCKUX
00veKmoe

IMpu Hammuuu reorpadudeckux 00BEKTOB YHUCIIOM 2 U OoJiee KaXIOMy
HpUCBaUBACTCS] HOMED.

k

2

JluHeliHble o6beKkmb!

*1 45 MonuzoHansHble o6beKkmbl

+3
To4yeqHble 0&beKmMbl

Puc. 2.3.2 -BekTopHbBIC MOICIH TIPE/IC TABJICHHUS MHOXECTBA
reorpad@uueckuX 00bEKTOB

B 3TOM cilyyae mocieaoBaTeIbHOCTIM KOOPMHATHBIX Map MPHCBAMBACTCS
HOMep reorpapudeckoro oOBekTa. Kakmoe BekTOopHOe o0Opa3oBaHHE B
g poBoit hopme npeacTaBiLeTC KOOPIMHATHEIME Tapamu X, Y.
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Toueynvlie reorpauuecKkue OOBEKTHI

KOOpMHATHBIX Tap (Tabn.2.3.1).
Tabmuua 2.3.1 -Tabmina TouedHbIX reorpad MIeCKUX 0OHEKTOB

HOpEICTABILIIOTCS  TaOimIeH

Howmep

reorpaduueckoro KoopmnaTHbie napsl
00beKTa

1 X1,Yq

2 X2,Y5

3 X3,Y3

4 Xa,Yy

5 Xs, Y5

Jlunetinvie TeorpapuUecKue 0OBEKTHI

MPEACTABIAOTCS  Tabuieit

MoCJIe0BaTeIb HOCTEH KOOPAMHA THBIX map (Tabr.2.3.2).
Tabmna 2.3.2 -Tabmia JMHEHHBI X Te0 Tpad UIECKUX 00HEKTOB

Howmep Koop Ha THbIE TIapbI

reorpagUIeckoro

o0BeKTa

1 X11,Y11, X12, Y12, X13, Y13

2 X21,Y21 X22, Y22, X23,Y23, X24, Y24, X25,Y25
3 X31,Y31, X32, Y32, X33, Y33, X34, Y34

Tonuzonanvuvle reorpadguaeckre 00BEKTHI MPEICTABIIIIOTCS TAOIMIEH
HOCJIeI0BaTeIbHOCTEH KOOpAMHATHBIX map (Tabus.2.3.3)
Tabmma 2.3.3 -Tabmina moJMroHaib HEIX reoTpapuecKuX 00bEKTOB

Howmep KoopmHaTHBIE IApBI

reorpauaecKoro

00BEKTA

1 X11,Y11, X12, Y12, X13,Y13, X11,Y11

2 X21,Y21, X299, Y0, X923, Y03, Xo4,Y24, Xo5, Yo5, Xo1, Y01
3 X31,Y31, X32, Y32, X33, Y33, X34, Y34, X31, Y31

4 X41,Ya1, Xa2,Ya2, Xa3,Ya3, X41,Ya1

B T'UC mas hopMupoBaHUS BEKTOPHBIX MOJEJICH HCIIONB3YIOTCA TaKHe
KOOPJWMHATBI, KOTOPBIE MPEJICTABISIOT MECTOIOJIOKEHHE reorpapuuecKkux

00BEKTOB B

peanbHOM

3€MHOM

IIPOCTPAHCTBE:

reorpaduueckue

KOOpMHATHL Ha chepounsie (IKpOTa, 00 Ta) Witk JleKap TOBBI KOOP/IMHA ThI
Ha I[uiocKocTd (abcumcca, OpAMHATA), MOJydYEHHbIE B OMPEACICHHOM
KapTorpa MIECKON MPOCKIUH.
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KonnentyamsHo 37ech TO, UYTO reorpaduueckue OOBEKTBI B
KOMIIbIOTEpE XpaHsITCs Kak (aiapl KOOpIMHATHRIX Map, Kak Habopsl mudp,
T.e. B mudpoBoit popme. TabmudyHble CIUCKH KOOPAMHATHBIX IAp €CTh
(dbopma npeAcTaBICHUS TUIOCKU X HU(PPOBBIX (HaiIoB.

Co3aHne BEKTOPHBIX (aiioB Bo3MOXKHO 1) myTeM BBOAa KOOpAMHAT
KIaBHAaTypOH, 2) B pe3yJibTaTe Mpouecca ouuppOBKH WX " UM TaId 3aun”
(amrn. Digit - uudpa), T.e. TpaHCHOPMHUPOBAHKS aHAIOTOBOM MH(OPM ALK
rpaduyecknX 00bEKTOB Kap Tbl B LU POBOIA BU 1.

2.3.3 Tomosoruyeckue BeKTOPHbIe MOJAEJH TreorpaduyecKnx
00bEKTOB

Jdns  u3ydeHusT STOrO  BONpOCAa HEOOXOAMMO  HpEABAPUTENHHO
paccmoTpeth 0a3oBbie moHsTHs "['pad”, "IIpocTpaHCTBEHHBIC OTHOLICHUS ",
"Tononorus".

2.3.3.Ulonuamue "Ipag"

W3noxeHHOE TIpeACTaBICHHE TeorpadudecKuX OOBEKTOB IPOCTHIMH
BEeKTOPHBIMU MOJESIMM B BHJE CIIUCKOB KOOPAMHATHBIX Iap I03BOJIIET
00pa30BbIBaTh CIOXKHBIE OOBEKTHI B BHJAC KOMOHWHAIMH 3JIEMEHTapHBIX
00BEKTOB — TOUEK, JIMHMUH , 110 INTOHOB.
OHaKo MpesCc TaBJICHHE CMEXHBIX II0JIMTOHOB IPOCTHIMH BE KTOPHBIMH
MOJEJSIMU CTAHOBHUTCA HE 3()(PEKTHBHBIM IOTOMY, YTO CTOPOHBI, 00IIMe
JUIsL IBY X CMEXHBIX MOJIMTOHOB, XpaHsTCS IBaXKabl. bosee 3¢ deKTuBHbIN
croco0 XpaHEeHHUs JaHHBIX OCHOBaH Ha moHsituu "['pad”.
Ipag - ecmv mHOdICECMBO 27eMeHMO8, CEA3AHHLIX MedCcOy COoOOou
omruowenuamu. ['eomeTpudecku rpad npeactapiseTcs B Gpopme BEKTOPHOI
CXEMBI, COCTOSIIICH M3 BepIIN H, Y3JIOB, pedep, AyT.
*»  Bepwuna (aura. VertexX) — 310 o0bekr rpada. BepiuuHsl
HPEACTABILIIO T TOYKAMHU.

=  Pebpo (amrn. Edge) —sT10 smHUs, KOTOpas CBSI3bIBAET TOYKH
(o6wextel rpacda). Pebpa mNpeACTABIAIOT OTHOIICHHS MEXK Iy
0o0BeKTaMU.

=  Jlyea (amrm. Arc) — 310 pebOpo ¢ OMpeAcNCHHOW OpHEHTANHUCH

OTHOCHTEJIbHO €€ KOHEUHBIX BEPILIHH.

*  Vzen (aurn. Node) —ato BepumHa, o6Imast st By X ¥ OOJIBILETO

gycha oy T. B y3max cxo mites qyru.
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a) b)
Puc. 2.3.3a) - TIpoctoe Puc. 2.3.3b) -
BEKTOPHOE TIPE/ICTABIICHHE Orobpaxenue
CMEKHBIX MOJIMTOHOB. TIOJIMTOHOB HA OCHOBE

CIPYKTypbI "rpac”

Ha pucynkax wu300pakeHbl JBa albTCPHATHBHBIX METOJA IS
TPEJICTABJICHUS TTOJMTOHOB.
= Tlepssit MmeTo (puc. 2.3.3a) ONUCHIBACT MOJMTOH KaK 3aMKHY TYIO
HOCIICA0BATEIFHOCT  BEKTOPOB, MPEACTABICHHYIO  CIHCKOM
KOOP/MHAT.
*  Bropoii metox (puc. 2.3.3 b)omnuceiBaeT MOJMIOH Kak HAOOP JIyT
(1,2,3)u y3mo08 (a,b).Tlommron A onpenensitor ayru 1,2. [lommron
B onpenemsitot ayru 2,3.
B mepBoM cilydae KOOPAMHATEI TOYECK CMEKHBIX JIMHUH MOBTOPSIOTCS.
Bo BTOpOM ciydae oOLIyio IpaHHIy CMEXHBIX OJUTOHOB HPEACTABILIET
Iyra 2, KOOPIMHATHI KOTOPOW HCHOJB3YIOTCS OAMH pa3 IPU ONUCAHHH
JyTH.

2.3.32 ITonamue " IIpocmpancmeennple omHuouienua"

[IpocTpaHCTBEHHBIE OTHONIEHHS — 3TO OJHO U3 (DyHIAMEHTAIBHBIX
CBOWCTB IpOCTpaHCTBA. [Ilpocmpancmeennvble OmMHOUleHUss — 3TO TaKue
OTHOILEHUS, C TOMOIIBI0 KOTOPBIX OIMCHIBAIOT IIPOCTPAHCTBEHHbIC
B3aUMOCBs3M  00bekToB. CymiecTByeT 0oJblIoe KOJMYECTBO BHJIOB
HPOCTPAHCTBEHHBIX OTHOLIEHWH. IIpuMepsl BHIOB HPOCTPAHCTBEHHBIX
OTHOILICHUH: HaXOJUTbCS OJM3KO, JaJeKO, CONPHUKACATbCS, HAXOIUTHCS



BHYTpH, BHE, IEPECEKAThCsl, IPUMBIKaTh, HAXOIUTECSA BBIIIE, HIXKE, JICBEE,
npasee. ..

Ha ompezaesicHHOW TepPUTOPUHU CYIIECTBYET OIPOMHOE MHOXKECTBO
OPOCTPAHCTBEHHBIX OTHOIICHHH. O KOJMYECTBE MPOCTPAHCTBEHHBIX
OTHOLICHUI Ha KapTe TOBOPHUT cleAyromuid ¢akt. B 1 kB. cM. KapThl
macmTaba 1:10000npu muckpetusanuu 0,1 MM. COlEpKUTCS MOPSIIKA 10°°

16°  pasmmuHBIX  IPOCTPAHCTBEHHBIX — OTHOWICHME  (HOpsijKa,
9KBHMBAJICHTHOCTH, pa3iu4us, CXOjACTBa...). Jlis cpaBHeHHs, Macca
iane s 3emus cocrasusier 1073 rpaMM.

Ha xapTax mpoCTpaHCTBEHHBIE OTHOUICHHS IIPEJICTABICHBI HESBHO,
ckpbITo. IIpoCTpaHCTBEHHBIE OTHOMICHHSI BOCTIPHHUMAIOTCS, OIIEHUBAO TCH,
UHTEPTIPETHPYIOTCST TeM, KTO 4YuTaeT Kapty. OO0BEM BOCHPHATHS
uH(GOpMAanUN 3aBUCUT OT MOJATOTOBKH, KBaTU(pUKAIUH CyObekTa. MOXKHO
OLICHHUTHb, HAmpuUMep, Kakhue OOBEKTHl HAXOIIATCS BONH3M  JOPOTH,
HEePeCceKaroTCs JIM JIBE MArucTpajy, Kakue HanboJiee BEICOKUE MecTa, KaKoi
KpaTyaimui MapmpyT, 1 T.1.

IIpocTpaHCTBEHHEIC OTHOIICHUS BOCIIPUHHUM AI0TCS Kak
HEIOCPEICTBEHHO, TaK M OIOCPENOBaHHO. B moOoOM ciy4ae OTpOMHBIN
o0beM  wWHpOpMAIMH,  COJACpXKAIIMWCA  Ha  KapTaXx,  OCTAeTCs
HEBOCTPEOOBAHHBIM.

2.3.3.3Honamue " Tononozus"

Tononoeuss — 9STO pa3gel MaTeMaTUKH, W3YyYAONMA HJCI0
HeTpepsIBHOCTU. HempepslBHOCTE — 3T0 OJHO U3 (yHIAMEHTAaIbHBIX
CBOWCTB  KaTeropuM NpPOCTpaHCTBa-BpeMeHW. Tomosoruss  u3yyaer
OPOCTPAHCTBEHHBIEC OTHOIICHUS, KOTOPbIE HE H3MEHSIOTCS IMPH JIHOOBIX
HENpepBIBHBIX MIPe00pa3oBaHMsAX MPOCTpaHCTBa. TomoJsorus peanm3syercs
MaTeMaTHYeCKOH MNpoLeAypOl SBHOTO ONPEAECNEHUS] MPOCTPAHCTBEHHBIX
OTHOILEHUH.

B I'IC tononorust peanu3yeTcss HA OCHOBE OPUIMHAIBHON M NpOCTOH
WJIeW . pa3JIMYHbIe THIBI MPOCTPAHCTBEHHBIX OTHONICHUH IIPE JIC TABISAIOTCS
CBS3aHHBIMH crnuckaMu 00bektoB. B I'MIC peaym3oBanbl Tpu 0a30BBIX
TOTIOJIOTHYECKU X O THOIIeHHUs Ay T (ArC):

1. [yru, KOTOpbIE COCAUHSIOTCA B MO JIATOH, OKPY’KAIOT 00 J1acTh;

2. Jlyru, MMeromye HallpaBJIeHHEe, UMEIOT IPaBbIe U JIEBBIE CTOPOHEI.

3. Jlyru COeqUHSIOTCS B y3IaX;

Ha stoii ocuoBe B TMC [28] popmamm3oBaHa TOMOJOTHYECKas TPYIINa
OPOCTPAHCTBEHHBIX OTHOILICHUH, KOTOpble HE U3MEHSIOTCS MpPH JIOOBIX
HETPEPBIBHBIX IPE0OPA30BaHUSIX IPOCTPAHCTBA
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1. O6macts (Ared) — ompepensie TCs Iy raMu, KOTOPbIC COCUHSIFOTCS B
TIOJIUTOH JJIS1 OKPY KEHUSI 00J1acTH .
2. Cwmexnocte (Contiguity)y — ompenpensercst Tyramu, HUMEOIHMMH
HAIpaBJICHUE, 1 TIOATOMY HUMEIOT IPABYIO H JICBYIO CTOPOHBI.
3. Ceaswocts (Connectivity — ompexpensercs jayramMu, KOTOpbIE
COCIIMHSIOTCS B y3/Iax.
Co3aHne W XpaHEHHEe MoJesied reorpadHIecKHX OOBEKTOB Ha OCHOBE
HPOCTPAHCTBEHHBIX O THOILCHUH MMEET PsiJi IPEHM yIIECTB:
= JlanHble XpaHATCS 60nee 3¢ PeKTUBHO,
=  JlaHHBIC MOXKHO 00pabaTeIBaTh OBICTpEe B OOIBIIMMHU Habopamuy,
= Tomosorus oOner4aeT aHAIMTHYECKHUE (yHKIIUH.

2.3.3.4 Tononozuueckoe npeocmasnenue oonacmu

Tomonoruyeckoe NpeAcTABICHUE OOJACTH PACCMOTPUM HA MPUMEPE
KapThl o0sacte (puc. 2.3.4)

4

Puc. 2.3.4KapTa ob6nacTeii — MOJIUTOHANEHBIX 00BEKTOB

Ha xape:

*  [OJUMroH 1 — BHENIHMI IOJMTOH

*  moJuroH 2oxsaTeBaloT nyru 4,6,7,10,8;

=  moiuroH 3oxBaTeBalOT nyru 3,9,10;

*  posuroH 4oxBaTeBalOT ayru 2,7,9;

*  poyurod SoxeateiBaT ayru 1,5,6;

*  poyuroH 6oxBaTeiBaeT qyra 8.
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B THUC Ttomomoruueckoe MpeACTaBJICHHE OO0JACTH peanm3yeTcs
cruckom "lomuron — Jlyra" u cBs3aHHBIM ¢ HUM crnuckoM "KoopauHaTel

ayr".

Tab6a. 2.3.4- Cruucok Ta6a. 2.3.5 -Crnucok
"IMomwmron — Jyra" "KoopamHaTel ayr"
] :
Ilommron Hyra Hyra KoopmnaTel BepiuuH
1 1,2,3,4,0 1 X1,Y11, X12, Y12, X13, Y1z
2 4,6,7,10,0,8 2 26, Y13 X21, Y21, X22,Y22
3 3,9,10 3 %2,Y22, X31, Y31, X32,
Ya2
4 2,7,9 4 %3,Y33,X41,Ya1, X11,
Y11
5 1,5,6 5 )iSVY15, . Xlg,YlE
6 8 6 X5, Y15 . X11,Y1g
7 X71,Y71, .. X15,Y1e
8 Xg1,Ys1 ... Xgg, Yge
9 X71,Y71, .. X202, Yo;
10 X71,Y71. ... X32,Y3;

B criucke "Tomuron — Jdyra" momuron 2 omucad ayramu 4,6,7,10,0,8,
rae O mepen myroit 8 ykasplBaeT, 4TO 3Ta JAyra CO31aeT OCTPOB (1bIpy) B
noymrone 2. B cnucke "IMomron — Jlyra" myru MoryT mosiBIsITeCs 2 pasa, B

CIIUCKE KOOPAUHAT AYT —OJUH pas.
KoHeyHbIMU BepIIMHAMHU JIyT SBISIIOTCS Y37bl. Y3€Jd IBY X U OOJBIIETO

Yyycia Ay T I0JDKEH UMETh B CIIMUCKE OJHU KOOP M HATHI .
Takum 00pa3oM, TOTOJOTHYECKOE OMHMCAHWE 00JIACTH pean3yeTcs B

Qg poBoit hopMe IBYMs CBSI3aHHBIMH CIIUCKaMHU.

2.3.3.5 Tononozuueckoe npedcmasienue cmelHcHOCM U

Tomonornyeckoe NpecTaBICHNE CMEKHOCTA PAaCCMOTPUM Ha NpUMepe
kaptel nyr (Puc. 2.3.5)



6] = \
) B o
y
4
Puc. 2.3.5 -Kapra nyr u moturoHos
Ha kapte
e  cJeBa OTHOCHTEJBHO AyTH 5 HaxoauTcsAs moJMIoH 5, a cmpaBa —
oJuroH 4;
e cJeBa OTHOCHTEJBHO AyTd 6 HaXOOUTCSA MOJMIOH 2, a CcrpaBa —
[OJIMTOH 5;
e cJeBa OTHOCHTEJBHO Ayrd 1 HaxoaUMTCA MOJMIOH 1, a cmpaBa —
[MOJIMTOH 5;
*  HUT.I.

CHapyXH Bce€X TIOJMIOHOB HAXOMUTCS BHCIIHWA TOJHIOH 1,
Ha3bIBaeMbIi mosmroHom Bcenennoi. OH BBOAMTCS IS 0JHOOOpa3HOTO
OTMCAHWs IOJMTOHOB. KaXK[Ias [yra JOJDKHA HMETh IOJIMTOH CJieBa H
MOJINTOH CIIPaBa.

Tonoornyeckoe OTHOLIEHUE CMEXHOCTH O3B0 JIIET
UICHTUDUIMPOBATh KTO psimoM. Hampumep: KTO cocCeil 3eMEIbHOTO
yuactka? Jlec cMexHBIH ¢ 03epoM?

JtoOble  MOJMTOHBI, COBMECTHO HCHOJB3YIOLME OO0yl AOyTy,
SBJIFOTCSL CMEXKHBIMH. Tak Kak Iyra MMeeT HalpaBlcHUE OT y3Ja K y3iy,
MOHO IMOJICPKUBATH CITHCO K [TOJMTOHOB C JICBOM U C MPABOW CTOPOHBI.

B THUC Tomojoruveckoe NpeACTaBJICHUE CMEXHOCTH peasin3yeTcs
ciuckom "lloymuron cieBa-cpaBa’ W CBA3aHHBIM C HHUM  CIHCKOM
"KoopmmHaTtel ayr".
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Tabu. 2.3.6- Criucok Tabi. 2.3.7- Cnucok

"INonuron cneBa-cpasa” "Koopmunatel ayr"
A
] ]
Hyra | Ilomuron | Ilonmuron Hyra KoopannaTet
cleBa crpasa BEPIINH
1 1 5 1 A1,Y11, X12,Y12,
X13,Y13
2 1 4 2 %3, Y13, X21, Y21,
X22,Y22
3 1 3 3 %2,Y22, X31,Y31, X32,
Ya32
4 1 2 4 %3,Y33, Xa1,Ya1, X11,
Y11
5 5 4 5 A5, Y15 . X3, Yz
6 2 5 6 A5, Y15 . Xi9,Y1g
7 2 4 7 %1,Y71, .. X185, Yie
8 2 6 8 %1,Ys1 ... Xgg, Yae
9 4 3 9 %1,Y71, .. X202, Yo;
10 3 2 10 %1,Y71 . X32,Y32

Takum o006pa3oM, TOMOJIOTHYECKOE OMHMCAHHE CMEKHOCTH pPEalm3yercs
JBYMs CIIUCKaM¥ B UQpoBoii popme.

2.3.3.6 Tononozuueckoe npedcmagienue c6A3HOCMU

Tononorndeckoe nmpeacTaBiIeHUE CBI3HOCTH PACCMOTPHM Ha IpUMeEpe
KapThl ayT (puc. 2.3.6)

Koneunsle Toukw Ayru HaswlBaroTcs "y3mamu'. Kaxmas myra mmeer
JiBa y3Jia. Ha4aJlbHBIH, Ha3bIBaeMbIN "U3-y37a", ¥ KOHEUHBIH, HAa3bIBACMbIH
"k-y3my". JlyTM MOTYT coe MHAThCS TOJIBKO B y3/ax.



s
Puc. 2.3.6 -Kapta nyr u y37108B

Ha puc. 2.3.6:

e gqyru 7,8,9,1Coenunsrotes B y3ne 5;

* nyru 5,6,7 coemHAIOTCS B y3II€ 2,

*  HUT.A.

B T'C Tomosormueckoe mNpeACTaBICHUE CBSI3HOCTH pealiu3yeTcs
ciuckoM "Jlyra-Y3en" u CBA3aHHBIM C HUM CIIHCKOM KOOPJUHAT JyT.

Tabxa. 2.3.8 -Criucok Tabxa. 2.3.9 -Crnucok
" Nyra-Yzen" "Koopaunate! gyr"

KoopaiHaTHI BEpIIMH

=
<
P
b

Hyra Or-y3ma | K-y3my

A1,Y11, X12, Y12, X13,Y13

%3,Y13 Xo1,Y21, X92,Y02

%2,Y22 X31,Y31, X3, Y32

%3,Y33 X41,Ya1 X117, Y11

X5,Y15 . X13, Y13

X5,Y15  Xq1,Y11

%1,Y71, .. X15,Y15

%1,Ys1 ... Xgg, Yag

%1,Y71, ... X292, Y22

%1,Y71 . X35,Y3p

pip
RiBioioi~Nioioi M winie
oi o o1i oo} U1 N N~ AWl
S IENTEN Y NSRRI
i

Rigioioi~Nioiolswinie

%1,Ye1, .. X71, Y71




Takum 00pa3oM, TOMOJOTUYECKOE OMHUCAHUE CBA3HOCTH B HHU(pOBOH
(dbopme peanmsyercs 2 CIKCKaMU.

IIpu mpocnexxuBaHuM BceX Ayr B cmucke "Jlyra-Ysen" mporpamma
OTIpEIeIsIe T, KAKUE JIy TH COEAM HAIO TCs (CBA3aHBI) IPYT C IPYTOM.

Cesi3HOCT 3 (eKTUBHA [UI1 pPCIICHHUS TPAHCIOPTHBIX 3alad.
Hanpumep, MoxxHO mpoexaTh o ayram 6,7,104depe3 y3ibl 5,2, HO HEJb3s
nepeexaTe HEMOCPEICTBCHHO ¢ nyrd 6 Ha nyry 10, koTopele HE MMEIOT
o01mero y3na.

2.3.3.7 CpaBHeHHe BeKTOPHBIX MoJeJjeii reorpadHuyecKnx

00bEKTOB

CymecTByeT  /Ba  OCHOBHBIX THNAa  BEKTOPHBIX  MOJENEH
reorpaguueckux OOBEKTOB: MPOCTbIE  HETOMOJIOTHUECKHE  MOJEIH

(Ha3piBaeMyr0 Mojenbio "spaghetti' uz-3a HeymopsmaOUYSHHBIX BEKTOPHBIX
0OBEKTOB) U TOTOJIOTHYECKHIE MOJIEJIH.

Ta6u. 2.3.10 -CpaBHeHHe BEKTOPHBIX MOJIeje i reorpaduaeckux
00BEKTOB

HpOCTbIe HETOIIOJIOTUYECKUEC Tononornueckue MoJeIu
MOJICIN

(Monens "spaghetti”)

1 | Bo3MOXHBI HE3aMKHYTHIE

OnHo3HaYHOE TIpEAC TaBJIC HUC

ITOJIATOHBI obmact
2 | Bo3MOXHO OTCYTCTBHE CBA3HOCTH | JlyTW CBA3aHBI Yepe3 y3Iibl
JIMHUH

3 | HeaddextuBHOE XpaneHne
JIAHHBIX

D¢ dexTuBHOE XpaHEHHE
JIAHHBIX

4 i OTcy TCTBYET BO3MOXKHOCTh
aHaJIM3a JaHHBbIX

Bo3MorxHOCTh aHaIM3a
JAHHBIX

Takum 06pa3zoM, TOMOJOTHUECKHE MOJEIN 00J1aAal0 T CYIIECTBEHHBIMU

NpEeUMYIIECTBAMHE TI0 CPaBHEHHUIO ¢ MoessiMu “spaghettl.

2.3.4 ®opMaThl Be KTOPHBIX TaHHBIX

BekTtopuble rpadugeckne (GpopMaTsl JAaHHBIX TPEICTaBICHB B TaOlL

2.3.11.



Tabmma 2.3.11 -BextopHsble rpagudeckne popMatsl JaHHBIX
Haumenosanue Onucanne
dbopmarta

DXF, DWG, i®opmartsl JaHHBIX CHCTEM aBTOMATH3UPOBAHHOTO

DGN npoektupoBanus (CAIIP)

DX90 @®opmat U POBEIX HABUTAIIMOHHBIX Kap T

DLG ®dopmar JaHHBIX reojornyeckoit cremiu CLIA

DWF @®opmat nepenaun rpadUIECKUX JaHHBIX 10
Wntepuery

F1M @®opmart nanHBIX PockapTorpaduu, npeHazHadeH
JUIs1 0OMEHA TaHHBIMH

GEN O6mennbiit popmar 'MC-naketa ARC/INFO

SHP ®opmar qanuaeix ' MC-naketa ArcView (tueiin-

Gbaiin), onuchIBaeTCS HECKONBKUMH (ailmamMmu
3amuceil ¢ onpeeICHHBIMY pacliupeHusMu: .Shp —
HO3ULHOHHBIE JaHHBIC; .SNX —UH AeKC POPMBI
MPOCTPaHCTBEHHBIX JaHHbIX; .Abf —aTpudyTuBHBIE
JIAHHBIC U JIp.

TAB ®opmar 'MC-nakera Maplinfo; onuceiBaercs
¢baitnamu ¢ onpeeneHHBIME paciiupeHusIMu: .tab —
TEKCTOBOE OMHCAHNE CTPYKTYPbI JAHHBIX TaOJIHII;
.dat —rabymunble qaHHBIE; .Map — rpaduyeckue
00wekTsr; .ID — cnimcok ykazateneit (vHaekc) Ha
rpaduueckre 00bEKThI

MIF/MID O6mennsiii popmar ['MC-maketa Maplinfo

HPGL dopmar BbIBOJIa HA MPUHTEP UIIH
rpadomocTpouTeNs
DMF ®opmar 'MC-nakera Digital

Cpem BekTOpHBIX Haumbosbiiee pacnpoctpaneHue B I'MC mosyuwn
¢opmar DXF maketa AutoCad (Autodesk Inc.)ucnons3yrommi s
nepenaun  rpadudeckord atpubytuBHOW uWHPopmamuu Gopmar DBF
(dBase).

91



2.3.5 Pe3siome nmpeiacraBieHuss reorpaguuecKux 00bEKTOB
BEKTOPHBIMH MOJIeJISIM H

OO0o0mieHHass  xapaKTepuCTUKa MOpPEACTaBJCHUS Treorpaduueckux
00BEKTOB BEKTOPHBIMH MOJEIIMH MpUBeacHA B Ta0i. 2.3.12.

Tabmma 2.3.12 —PestomMe npeAcTaBIeHHs TeoTpadUIECKUX 00HEKTOB
BEKTOPHBIMH MOe/sIMH [29]

®dokyc Moaeu BekTopHble JaHHBIE OpUEHTUPOBAHbI Ha
MO/JICTIMPOBAHUE TUCKPETHBIX
MPOCTPAHCTBEHHBIX 00BEKTOB C TOYHBIM
onpezeneHueM (HopM U TpaHHIL

HcTOUHUKN JaHHBIX Kommuisius MmaTtepualioB aspod) OTOCHEMKH,
c6op GPSonpenenenwmit,

o1mdpoBKa OyMaKHBIX KapT,

o1(ppoBKa M0 AUCILIEIO,

BEKTOPH3ALHS PACTPOBbIX JAHHBIX,
MOCTPOEHUE M30JIMHUI perbeda,

00paboTKa JaHHBIX TONOTpa) KIECKUX CHEMOK,
nmnopt u3 CAD gepresxeit

XpaHeHue Touku XpaHATCS KaK KOOPIMHATHBIE 11aphl;
IIPOCTPAHCTBEHHBIX JIunuu - Kak nocnen0BaTeIbHOCT
JAHHBIX KOOpAUHATHBIX I1ap,

IlomroHs! — Kak 3am KHyTas
MOCJICI0BATCIIbHOCTh KOOP AWHATHBIX I1ap

IIpencraBnenue TouxaMu IpeCTAaBIAIOT TAKUE TeoTpad nIecKue
HPOCTPAHCTBEHHBIX 00BEKTHI, pasMepaMy KOTOPBIX J1JIs1 KOHKPETHOM
00BEKTOB IeJI MOYKHO TIPeHeOpeys.

JIMHUSAM U TIPEJICTABILIFOT TAKKE reoTpad nuecKue
00BEKTBI, KOTOPBIC SIBISIFOTCST HACTOJIBKO
Y3KHMH, 4TO UMEIOT JNTUHY, HO HE UMEIOT
NIAPHHY .

OO0nacTSIMU MPEICTABISIFOT TAKHE
reorpaduueckie 00bEKThI, KOTOPBIE UM EIOT
MECTOTIOJIOKEHUE, POPMY U TIOIIAMb.

Tononoruieckue Tononorus aMHUIA ONMpaeTcst Ha IPUHLUI, [0
OTHOIICHUS KOTOPOMY JIMHHH CBSI3bIBAIOTCS B y3JIaX.
Tomnoorys NoJIMroHOB OIIMPAETCS HA TP UHLKII,
10 KOTOPOMY HOJIUTOHBI HAXOAATCS CIIEBA U
CIIpaBa OT JIUHUM.
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Iponomkenne tabmumupr 2.3.12

T'eonpocTtpanctBeHHblil | Tononormaeckuii oBepIiei Kapr,
aHam3 reHepupoBanue 6ydhepoB U aHaIM3 OJIM30CTH,

PacTBOpEHME MOJMTOHOB 1 OBEpIIeH,
IIPOCTPAHCTBEHHBIE U JIOTHYECKUE 3aIIpOCH,
aZpecHOe TeOKOAMPOBAHIE,

CETeBOM aHAJIM3.
KapTorpapuueckas BekTopHble JaHHbIE SIBISIOTCS JIyd LM JUTS
PO Ty KLU BBIYCPUMBAHUSI TOUHOH (POPMBI U MOJIOKEHHS

IIPOCTPAHCTBEHHBIX 00bekTOB. OHH He
COBCEM IIPUTOTHBIE VT HETIPEPEIBHBIX
SIBTICHIH MJIM TP OCTPAHCTBEHHBIX 0OBEKTOB ¢
HEYETKUMH IPaHUIaMH.

2.3.6 KoHTpoJibHBIE BONMPOCHI H 3aXaHMsI JJISI CAM OC TOSI TeJIb H O

padoTi
1)
2)
3)
4)
5)
6)
7)
8)

9)

Kakne wmodeBble TOHATHA KapTOrpaHIECKOro OTOOpakKeHUS
ucnonb3yrotes B [ MC?

B uem cyts mpexactaBnenus B I'MC reorpadgudecknx oOBEKTOB
HIPOCTEIMY BEKTOPHBIMH MOJICTIMH?

IIpusenute ompenesieHnss ~ 0a30BBIX  TOHATHH "T'pad"”,
"TpoctpancTBeHHbIe o THOmeHHs ", " Tononorus" .

Kak ¢opmupyercss BEKTOPHOE TOMOJOTHYECKOE IIPE/ICTABICHHUE
obmactu?

Kak ¢opmupyercss BEeKTOPHOE TOMOJOTHYECKOE IIPE/ICTAaBICHHUE
CMEXHOCTH?

Kak ¢opmupyercss BEKTOPHOE TOMOJOTHYECKOE IIpeJICTaBICHUE
CBSI3HOCTH?

CpaBHHTE TIPOCTBIE HETONOJIOTHYECKAE W  TOIOJOTHYECKHE
BEKTOPHBIE MOJIETN TeoTpaduaecKnx 00BEKTOB.

[lpuBennuTe KpaTKyl0 XapaKTePUCTHUKY BEKTOPHBIX IpaHIECKUX
(hopMaToOB TAHHBI X.

I[puBenure 00OOIIEHHYIO  XapaKTePHUCTHKY  IPEJICTAaBICHHS
reorpauuecKuX 00bEKTOB BE KTOPHBIMU MOICIIMU.
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Pazmen 2.4
PACTPOBBIE MOJIEJIM 'EOIPAGUYECKHX

OBBEKTOB

2.4.1 Konuenuusi pacTpoBbIX MojieJieii reorpadnueckux 06beKToB

2.4.1.1 Onpeoenenue pacmposvix moodenei

3eMHO€ MNpPOCTPAHCTBO HENpPEphIBHO. JlJIsI NpeACTaBICHHUS 3EMHOIO
MPOCTPAHCTBA HCIIOJIB3YIOTCS MO JAHHBIX, KOTOPBIE B JIFOOOM CiIydae
OCHOBaHBI HA HabOpax MMCKPE THEIX 00BEKTOB.

B 6exmopnoti Monenn  JMCKpETHU3AlHMsS PEaTbHOTO  3EMHOTO
MPOCTPAHCTBA  BBHIMIOJHSAETCS TOCPEJACTBOM  BBIJICTICHUSI  IUCKPETHBIX
reorpaguueckux OOBEKTOB W  OTOOpakeHHS  HMX  OTACJILHBIMH
MPOCTPAHCTBEHHBIMU JIEMEH TAMH — TOYKaMH, JJUHU MU, 00J1ac TAMHU.

B pacmposoui wMognennm  guckpeTH3alMs — peajbHOTO  3€MHOTO
NPOCTpaHCTBA JOCTUTAETCs MyTeM pasZeleHUus €ero HempepbhIBHON
MOCJIEI0BATENIb HOCTH HA MHOKECTBO CMEXKHBIX 3JIEMEHTAPHBIX 00BEKTOB —
NPOCTPAHCTBEHHbIX SueeK. SIdeliku SBISIIOTCS 0a30BBIMU 3JIEMEHTaMU
pacTpoBOil MOJIENM TaHHBIX.

Auetika — 3T0 HaUMeEHbIIAS ¢IMHUIA HHPOPMAIMU PACTPOBOI MOJCIH.
Ilon s4eikodl IOHMMAaeTCs TOMOTEHHBIH OOBEKT, T.€6. TaKOM OOBEKT,
KOTOPBIA MMEET OJIHY XapaKTepHCTHKy WM OJHO 3HadeHue. [lodTomMy
pactpoBas MOJENb JaeT HHOOPMAIMIO O TOM, YTO PACIIOJI0KEHO B JAHHOM
Mecte. [ cpaBHEHHS BEKTOpHas MOJENb JaeT HHYOPMAIHIO O TOM, TJe
pacmonoxken oOBekT. [y KaxIOW pacTpoBOH MOJEIH WCIOJB3YIOTCS
s4eiiku omHOro BeIOpaHHOTO pasMepa. B I'MC B 3aBucuMoOCTH OT cmocoba
3aJlaHus sTYEeK Pa3IMuaroT J[Ba THIIA IPOCTPAHCTBEHHBIX AYEeK:

» nukcenr (Pixel - Picture Element) —iueiika, mpe/cTaBsiromnias

c000# MUHUMaJIbHBIM HEACTUMBIH JaJiee 3JeMeH T U300parkeHus;

»  ayeixa (Cell) — sueiika 3amaHHOrO pasmepa B (opMe KBajpara,
NPsIMOYTOJIbHUKA, TPEYTOJbHU KA, IECTUY IOJIbHU KA UJIH Tpareluy.
HanbGonee pacmpoctpaneHHas ¢opMa SYSHKH - KBaApaT WA
MPSAMOYTOJILHUK.

Jst oToOpakeHHsT HETPEPBIBHBIX IMOCIEI0BATEILHOCTEH PEATbHOTO

MHpa UCTIOJB3YIOTCS PACTPOBBIC MOJICIN TAHHBIX.



Pacmp (Raster, Tessellationp TUC — mozens reorpauueckoro
NPOCTPAHCTBA B BUJE PETyJSAPHOW MATPHUIbBI  CMEXHBIX  SUEEK,
JIOKaJM30BAHHBIX B PEANTEHOM 36MHOM MPOCTPAHCTBE.

Puc. 2.4.1 —Pactp
Jlns XpaHeHUsI PacTPOBBIX J@HHBIX O TeorpaduIeckoM MPOCTPAHCTBE
HCIIOJIB3YIOT pa3Hbie GopMmatel JaHHBIX. OJHUM U3 HUX sSBIsSETCS Gopmar
nmanubpix ESRI, maseiBaembiii epud (ESRI Grid). Pactp, o00pa3zoBaHHBIiM
MUKCEeNaMH, MpecTaBisieT u3obpaxenue (Image).

2.4.1.2. Hcmounuxu pacmpoevix 0aHHbIX

VcTOYHHKaM ¥ PACTPOBBIX JAHHBI X 5BJISFO TCSL
*  ¢orousobpaxenus (Image):
a’po(OTOCHUMKH TEPPUTOPHH;
KOCMHYECKHE CHUIMKH TEPPUTOPHUH;
¢doTorpaduu 06HEKTOB;
" YepPTeKH:
Tornorpadu4ecKkue KapTsl;
IUTaHbI;
TE XHUYECKHE YSPTeIKH;
CXEMBI;
"  PHUCYHKH;
"  TCKCThI:
JIOKYMEHTBHI;
TaOJUIIBI .
VcTOUHM KM PAacTpOBBIX JAHHBIX NPE0OPA30BbIBAIOTCS B U(DPOBOIT B
My TeM M X CKaHUPOBAHUSL.



2.4.1.3 Mampuua saueex

Jiobass pactpoBass Mozenb, B oOmeM ciaydae TpeJcTaBiseTCs
peryJIipHOI MaTpULIEH SUEeK.

Bep xauii neBbiit yron

« P (Row)

!
dy - BeIcOTA sTUEHKH
Hwxuuii ne eIl yron 1
T - dx -
Kosonka - IIMPUHA SYEHKU
(Column

Puc. 2.4.2 -MarTpuua siueex

MaTtpuna sueek UMeEeT psApl siueeK M KOJOHKH sdeek. [lomoxeHue
KaxJo# sueiiku obo3navaercs Homepom C xononku (Column)u Homepom
R pspa (Row) oT Havama oTcueTa. 3a Hayajao OTCYETA MPUHHUMAKOT HIM
BEP XHUI JIEBBIH yIOJ UM HUXKHU U JIEBBIH yIroJI MaTpULIbL.

Kaxmas saeiika mmeer mmpuHy Oy (pasmep mo ocm X), u BeIcOoTy d,
(pasmep o ocu Y). Slueiiku 0 JHOTO pacTpa UMEIO T O HAKOBBIE Pa3MEphI.

2.4.1.4 I[Ipeocmasnienue OUCKpemuuIx 2e02paduueckux o0veKmos

B pactpoBbIX MOJensAX NS NPEACTABJICHUS  JMCKPETHBIX
reorpaduueckux 00BEKTOB HUCIOJIBL3YIOTCS IUIOIIAIHbIE O0BEKThl — SUeiKH
pactpa.



a)

2
&1 / 1
2
42 ]
B

A) B) B)
Puc. 2.4.3 -IlpenctaBienue reorpadguueckuX 00bEKTOB
BEKTOPHBIMH MOJICIISIMH &), 0), B) u pactpoBeiMu Mmonesimu A) B) B),

T'eorpaduyeckue 0OBHEKTEI 0TOOPAXKAIOTCS CTyTIEHYATHIM 00pa3oM.

Toueunvie 00bexmvl TPEJICTABIAIOTCS OTACIbHBIMHU suelikamu (puc.
2.4.3, A). Toueunsiii O-MepHblii 00BEKT, HE HUMEIOIMHA pa3mepa,
0TOOpaXKkaeTCs IBYMEPHOU CTPYKTYPOH, UMEIOIEH IIUPUHY U JIJIMHY .

Jlunetinbie 06bexkmbl MPEACTABIIOTCS MEMOYKON COCTMHEHHBIX SYEEK
(puc. 2.4.3 , B). Jluneiinple OOBEKTHI, SBIAIOIMECS OHOMEPHBIMH,
0TOOpaKAIOTCS ByMEPHOM CTPYKTY PO siUEeK.

Obracmu TIpEACTABIIIOTCS HA0OpPOM CMEXHBIX SUEEK, KOTOPBIH
SIBISIETCSI IByMEPHOU CTpyKTypoii (puc. 2.4.3 ,B). I'panuneit o6mactu ects
JTMHEHHBIAH 00BEKT — ITOJUTOH.

PacTtpoBasi MOJielib PEANBHOTO 3€MHOTO HEIPEPBIBHOTO MPOCTPAHCTBA

MpEeJCTaBIICT HE TOJHKO OTACIbHBIC reorpaduieckne OOBEKTHl, HO U Ty
4acTh IPOCTPAHCTBA, B KOTOPOIl UX HET.
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2415 Ilpedcmaenenue HenpepuviGHbIX AGIEHUN PeYNAPHLIMU
Modenamu

Onpeoenenue nogepxHocmu

HenpepbiBable  siBieHUst  (OJsI)  OTOOpAXKAIOTCSI  TTOBEP XHOCTSIMH.
IToBep XHOCTh MOXHO OIPENENMTh KaK KyCOK IUIOCKOCTH, I10JBEPTHYTOH
HENPEpBIBHEIM  neopManusaM  (PaCTSDKEHHMSIM, CHKATHAM, H3THOAHHAM),
KaXiasi Touka KOTOPOW MpeACTaBIsie TCS 3HAUeHWsIMU KoopmHAT X, Y, Z.
3naueHns Z TOBEPXHOCTH MEHSIOTCA IIPU TEepexo]e OT OJHOTO MeCTa K
JIpYTOMY, 00pa3ys HEIPEephIBHOCTH IPOCTPAHCTBEHHOTO TPAIHEHTA .

Ecmm mapameTtp Z acconumpyeTcsi ¢ BRICOTOH, TO OMpeie ICHHAs Ha HEM
MIOBEPXHOCTh OyIeT npeAacTaBsiTh pensed MmectHocTn. B I'MC mapamerp Z
MOTYT TMpPEACTABIATH JIOOBlE W3MEpPUMBIE BEIMYMHBI, TaKHe, Kak
CTOUMOCTb, aTMOC(epHOE JaBJIeHHUE , IIOTHOCTh HACEJIEHUS , TeMIIepaTypa u
Tak ganee. OmpejenieHHbIE HA HUX MOBEPXHOCTH OYIyT COOTBETCTBEHHO
NOBEPXHOCTIMU  CTOMMOCTH,  [JaBJIeHUS, IUIOTHOCTH  HaceJeHus,
TeMIepaTypsl, ...B Tex ciydasx, korga 3HaueHHe Z MOXKHO TPaKTOBAaTh KaK
CTATUCTUYECKOE NPEJCTABICHUE BEIMUYHMHBI paccMaTpUBAEMBbIX SIBICHUH U
00BekTOB, 00pa30BaHHYI0 HA TaKWX BEJMYMHAX ITOBEPXHOCTh HAa3BIBAIOT
" CTaTHC THIECKOH MTOBEP XHOCTHIO" .

B I'NC nns monenupoBaHUs MOBEPXHOCTH MCIOJB3YIOT PETyJISIpHBIE
Mozenu  (pacTpoBble M CETOYHBIE) W HEperyJsipHbIE  MOJENH
(TpUaHTYISIIMOHHBIC MOJICIIH ).

Pacmposoe npedcmagnenue nogepxnocmu

Pactppl mpencTaBisAlOT NOBEPXHOCTH B BUAE PETyJSIPHOW MaTpUILbL
JByMEpPHBIX sfiueek co 3HadeHueM Z. Kaxsas siueiika XpaHUT cBOe 3HaUCHHE
Z. TpexmepHas pacTpoBass MOJEIb IOBEPXHOCTH IIPEACTABISIET CO0Oii
COBOKYNMHOCTb  CMEXHBIX OJIOkOB. 3HaueHums Z  0OToOpaxkaroTcs
cooTBetc TBY oMM 1BetoM (Puc. 2.6.4).

35 40 35 25

20 25 30 20

Puc. 2.4.4 — 2Dn 3DpactpoBoe npescTaBieH ue mosep xuoctu [29].
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[penMyluecTBa pacTpoOBOTO MpPEJCTABICHHUS MOBEpXHOCTH: 1) 37O
npocTas MOJenb, 2) NPUMEHEHHE B TNPHIOKEHHSAX, TIe TOYHOCTh
MECTOIIOJIOKEHUIT HE MMEeT IPEUMYLIECTBEHHOIO 3HAueHHs U He
TpedyeTcss TOYHOTO NPEACTABICHUS MPOCTPAHCTBEHHBIX OOBEKTOB
HOBEPXHOCTH.

HenocTtaTkn pacTpoOBOro NpeacTaBJICHHs MOBEPXHOCTH: 1) peryinspHas
CTpyKTypa HE NPHUCIOCOOJIEHa K M3MEHEHHSIM CJOXHOTO penbeda;
2) pasphIBBl  HENPEPHIBHOCTH IIEPEAAIOTCS HEJOCTATOYHO  XOPOLUO;
3) TOUHBIE MECTOIOJIOKEHHS TOUEK BEPIINH, JHA TEPSIIOTCS .

CemouHnoe npeOcmaeJleHue noeéepxnocmu

C pacTpoBBIM MpEACTABICHHEM MOBEPXHOCTH CBSI3aHO CETOYHOE
npejacTaBJieHHe MoBepxXHOCcTH. Kakayro sueiiky pactpa MIeHTUQHUUUPYIOT
MECTOIIOJIOKEHHEM M 3HaueHueM Z. st onpeleneHHBIX TUIIOB HaHHBIX
3HAaYeHHE SAYEHKH TMpeACTaBiIsieT co00H M3MEpeHHOE 3HAueHHE B
LIEHTPaJbHON TOYKE SYEHKU.

Jlns ceTOYHOro NpEeACTABICHUSI IOBEPXHOCTH 0a30BOI CTPYKTypoit
ABISIETCS.  ceTKa, o0Opa3oBaHHas  NapajuleIbHBIMM W B3aHMHO
HEePIICHMKY JIIPHBIMH JIMHUIMH, TIPO X0 LI IIAMH Yepe3 ICHTPalbHbIe TOUKH
staeek pactpa. B 'MC nist o ToOpaxkeHHs TOBEp XHOCTH HA OCHOBAHHUH TaKOM
CETKH HCIOJIb3YIOTCS JIBE OCHOBHBIC Mojesm — rpun u matruc [29], [30],
[31], [32].

Ipuo (Grid) —mozenb B BUJIe KOJIJICKINH LIEH TPAJIBHBIX TOUYEK SYEEK CO
3HAYCHHSAMHU Z, PAaCHOJOXKEHHBIX PEryJsIpHO depe3 TOPHU30HTAJIbHBIC
unrepBasbl (B omimume ot ¢popmara ESRI Grid). I'pun nepenaer hpopmy
HOBEPXHOCTH TOYKAMHU B TpEXMEpPHOM HpoctpaHctse. Ecim 3HaueHusiMu Z
SBIIIIOTCSL BBICOTHI MECTHOCTH, TpHUJ MPEACTABIIET co00il nudppoByro
mozeins BeicoT (Digital elevation model — DEM).



Puc. 2.4.5 1 pun B 2Du 3D npeacrasnenun [33].

Jlammuc (Lattice) npeactaBmsier coboil CTpYKTypy TOYEK U JIHHUI
[pPOCTPAHCTBEHHOM pemteTkd. Jlatruc mnepesaeT (GopMmy IOBEPXHOCTH,
UCHONB3Ysl JIMHUM [POCTPAHCTBCHHOW pemreTkd. Ecim 3HadeHumsIMu Z
SBISIFOTCS.  BBICOTBI ~ MECTHOCTH,  JATTHC  HPEACTaBiseT  co0OM
reoMeTpUYECKyI0 MoJesb Mojeins mectHoctr (Geometric terrain model -
GTM).
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Puc.2.4.6 -Jlartuc B 3D npeac taBieHUN

B TpexMepHOM Npe/CTaBICH MK Y31 Ye ThIpe X JIMHUH nepeaeT 3HaueHue Z.
[Ipy 3TOM 4YeTbIpe JMHUH, CBS3aHHBIE C JTUM Y3JIOM PaCTIIHBaIOTCSA
OponopuroHanbHo.  DyHKIMM — CINIAXKUBAHUS — JIMHUKA  TIO3BOJIIOT
HPEACTABISITh MOBEPXHOCTh IJIABHO H3MeHsitoleiicss opmoii (Puc.2.4.6).
[pumeneHne nartic MoxeT obecrneunth 0OoJiee NPABHIBHYIO Kap THHY
HOBEPXHOCTH.

2.4.1.6 Heoocmamku u npeumyuiecmea pacmpogvix mooenel

I[lo cpaBHEHHIO C BEKTOPHBIMH MOJCISIMH pPacTIPOBbIC MOIEIH
007a1at0 T CIIe Iy FOIUM U HE IOCTATKAM U
* reorpaduyueckue OOBEKTHI  XapaKTepH3YIOTCS  MCEHEe  TOYHOU
uH(pOpManueil 0 MECTONOJIOKESHUH U pa3Mepax;
= pactpbl TpeOYIOT OOJBINX 00HEMOB MAMSITH.
IIpenctaBnenne reorpadUIECKUX OOBEKTOB PACTPOBBIMU MOJCISIMH
UMeEET ClIe Iy IOLIMe IPEeUMYIIeCTBa
"  pacTp 0ToOpaxkaeT HEMPEPBIBHO O XBAThIBAEMYIO TEPPUTOPHIO;
*  pacIpoBBI€ JaHHBIE Hpome AMI 00paboTkm m obecmeumBaoT Ooiee
BBICOKOE OBICTPOACHC TBHE;
= BBOJ PAacTPOBBIX JAHHBIX MEHEE TPYI0CMKHIl.

2.4.2 XapakTe pUCTHKHU PACTPOBBIX M o/1eJIe it

Jnst  pacTpOBEIX MOJEJEH  CyIIECTBYET psII  XapaKTepUCTHK:
paspelieHne, 3Ha4eHIe, OPUEH TallHs, TIOJI0KEHHE, JIp.
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2.4.2.1 Paspewenue

Paspewenue — pasMep HaUMEHBIIETO M3 PA3NUYUMBIX YYacCTKOB
MPOCTPAHCTBA (TOBEP XHOCTH), 0TOOpaKAEMbIil OJIHOU STICHKOM .

Bonee BbICOKUM paspelieHreM 00nafaeT pacTp ¢ MEHBIIUM Pa3MepoM
s4yeeK. Beicokoe paspemienue 1o qpasyMeBacT 00uIne JeTalield, MHOXKECTBO
A4eeK, MUHUMaJIbHBIA pa3mep sueek. Uem Oosblie pasmep sueHKH, TeM
OOJBIIYIO TIIOIA Ah OHA IIOKPHIBACT, TEM MEHBINEE pa3peuIcHHe pacTpa.

Jnst pasHBIX 3a7a4 HCHOJB3YIOTCS pasHBIE pa3Mephl S4eeK, PacTphl
pasHoTO paspemieHus. Hampumep, I M3ydeHHS HCIOJB30BAHUS 3EMJIH
(3eMJM TMPOMBINUICHHOCTH, 3EMJIM MHOTOJTAKHOW, CPEIHEITAXKHOU WIH
MaJIO3TAXKHOW 3aCTPOMKH, 3eMJIM PEKpealuu) MOTYT ObITh HCIIOJIb30BaHbBI
sueiiku pasmepoM 10 x 10 M., a mnst otoOpaxenus mouB — 50 x 50m., ms
yIpaBICHUsI 3eMJIETIO JIb30BaHUEM 00acT 5X 5 kM.

Puc. 2.4.7 -Oto6pakenne reorpaguaeckoro 00beKTa pasHbIM
MIPOCTPAHCTBEHHBIM Pa3peleHueM
IIpy HEOOXOMMMOCTH OMEPUPOBATH PA3JUYHBIM MPOCTPAHCTBEHHBIM
paspelleHueM IPUMEHSIOTCS CHUCTEMBI BJIOKEHHBIX Jpyr B Jpyra
TEPPHUTOPUAIBHBIX STUCCK.
B o61iem ciyyae paspelieHue BEIPaXKa T B CJIe Iy IO X € AMHULA X!

=  ppi(pixel perinch) HIUKCEI Ha JF0IM,
= dpi(dot perinch) T0YEK Ha JI0IM,
= Ipi (line perinch) SIMHUM Ha JFOWM .

2.4.2.2I'eomempusn pacmpos
Dopma, pazmep, KoIUUECmeo a4eexk pacmpa

Pactp umeer mnpsMoyroipHyio Qopmy. Kaxmas suelika umeer
HPsIMOYTOJIbHYI0 GOPMY M pa3Mepsl: MIUPUHY Oy i BbICOTY Cy.
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Pactp oOpasoBam sueiikamMmu W3 N psIoB U M kxomoHOK. Obmiee
KOJIMYECTBO siueek pactpa Oynmer n*m. Pactp mMeeT N*M meHTpaibHBIX
touek, (N+1)*(m+1) touek yrinoB. DT0 pazmuyde MEXAy KOJIMIECTBOM
LEHTPAJIbHBIX TOYEK M KOJMYECTBOM YTIOB YacTO WTHOPHUPYETCS, U O
pacTpe NpocTo AyMaroT KaK MHOXECTBO SYEEK.

PactpoBble psifibl M KOJOHKM OPHUEHTHUPOBAHBI 110 OCSIM KOOPJMHAT

pactpa.
Opuenmupoeanue pacmpa
OpueHTHpOBaHHE oOmpejeisieTcss yrmioM A [oBOpoTa  pacrtpa

OTHOCHUTEJIbHO BBHIOPAHHOW CHCTEMBI KOOpDIWHAT B pPEAIbHOM 3EMHOM
MPOCTPAHCTBE — re0Ie3NUECKON CHCTEMBI KOOPIMHAT.
*

Xo, Yo

Puc. 2.4.8 —OpueHtHpOBaHNE pacTpa.

2.6.2.3Koopounamut aueex

Cucmema xoopounam pacmpa
B cucteme koopauHAT pacTpa s KaXkA0TO pacTpa BBOJUTCS |

" WM JIeBas CUCTEMa KOOPJAWHAT, €CJIH 3a HA4aJo OTCYeTa IPUHUMAIOT
BEp XHUU JIEBBINA yTOJ

" WM IpaBas cCUCTEMAa KOOPIMHAT, €CJIM 33 Ha4alo OTCUeTa IPUHUMAIOT
HUDKHUHN JIEBBII yIOJI MaTPHLIBIL.

X Y

a) 0)
Puc. 2.4.9 -Cuctema KoOpMHAT a) JieBasi, 0) mpasasi.
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B pactpoBBEIX MOJEIAX 0JDKHA OBITH ONPECICHHOCTD, K KAKOW TOYKe
MIPOCTPAHCTBEHHON SYEHWKU OTHOCSTCS KOOPJMHATHL - K OJHOMY U3 YIJIOB
SIYEMKHM MM K LEHTPaJIbHOM TOUYKE STYEHKH.

Eciu 3a Hauano pactpa NpUHMMANOT €ro BEpXHUH JIEBBIH Yros c
KOOpIMHATAMH Xy, Yo, B 3TOM CiIydae YTIJOBbleé TOYKH pacIpa HMEIOT
KOOPJUHATHI pacTpa:

"  HIDKHSA JIeBas TOYKa:

)Q)v YO + n*d)':
"  BCPXHSI IpaBas TOYKa:
XO + m*dX ’ YO;
u HUXHASA npaBasI TOYKA .
X + m*dy , Yo + n*dy .

Bep xuu it eBbIi yro i s4eiKy B KOJOHKE | U Psy J, IMEET KOOPAMHATHI
pacTpa:

X =% + (i-1)*dy (2.4.1)
Vi =VYo+ (j-1)*dy (2.4.2)

LleHTpasibHasi TOYKA SYCHKH B KOJIOHKE | U PSAy | UMEET KOOPAMHATHI
pactpa:

% =% + (i— 0,5)*d, (2.4.3)
Yi =Yo+(j— 0,5)*d, (2.4.4)

Teooesuueckas cucmema Koopouram

[na onpeneneHus KOOpIMHAT s4€eK B TIE€OJIE3UUYECKON cuUcTEME
KOOpIMHAT JOJDKHBI OBITh TMOJIyUYE€HBl IeOJe3UMYecKue KOOPAUHATHI
BEp XHEro JIeBOTO yria pactpa Xq, Yo.

Ilpu yrne opueHTupoBaHHS A pacTpa reoJe3MYecKue KOOpAMHATHI
BEpXHEro JIEBOTO YA SMEHKH B PsIy | U KOJIOHKE | BBIYHCIBSIFOTCS IO
(dhopmysiam peoOpa3oBaHUs KOOPIMHAT:

Xi=Xo+%*CosA-y*SinA (2.4.5)
Y=Y, +%*SinA+ y*Cos A (2.4.6)

2.4.2.4 Dxcmenm pecuona

Jnst onipesie ieHust 06beMa JAHHBIX MOKET ObITh HCIIO JIb30BAH 3KC TCHT
MOJIETIMPYEeMOTO perioHa. [Ipu 3TOM YHCII0 KOJOHOK U PSIIOB OMpPe/e sIeTCs
B 2 11ara:
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1) ompeneneHue pasMepoB perdoHa IO HANpPaBiICHUSM KOOPAMHATHBIX
oceit mo Gpopmyiam:

AX min,max = X max— X min (2-4-7)
AY min,max — Y max— Y min (2.4.8)
2) BblymcIeHHEe TPeOYEMOTO YKcia N PSJI0B B MKOJOHOK 10 GopMyiam:
M =AX minmax / dX (2.4.9)
N =AY pinmax / dy (2.4.10)

2.4.2.5 Tononozusn aueex pacmpos

Bce siueliky, He orpaHMYUBAIOIIUE PACTP, UMEIOT 4 COCEAHUX SUEHKN.
OTH YeTslpe COCEJHHX AYEHKH BCE COBMECTHO HCIOJb3YIOT Kpail sueikH.
Ecmm B cocennue sUeHKM BKIIOYEHBI JUAaroHajbHbIE S4YEHKH, oOliee
KOJIMYECTBO siueek OyneT 8. TakuMm 00pa3oM, KOJMYECTBO STYEEK C MOJTHBIM
Habopom 4mnn 8cocenell paBHO:

k =(n-2)*(m-2) (2.4.11)

Kpowme 310TO, €cTh A4eiikn Ha TpaHUIEe, KOTOPEIE HMEIOT TOJBKO TPEX
coceznell. KonuuecTBO TakuX si9€€K paBHO:

k = 2*(n-2) + 2*(m-2) (2.4.12)

Hakonen, B yrmax pactpa ecth 4 sS4CHKH TOJNBKO C 2 COCCAHHMH
sUeKaMHu.

Ha ocHOBaHMH H37I0’K€HHOTO OOIEE KOJMYECTBO SUEEK C Pa3HBIM
KOJIMYECTBOM COCEJIel paBHO:

k = (n-2)*(m-2)+ 2*(n-2) + 2*(m-2)+ 4= n*m (2.4.13)

2.4.2.6 3nauenue aueex pacmpa

Kasx mast ssaeiika pacTpa OMMCHIBaeTCS TpeMsI HapaMeTpaMH:
1) nomep Cromnonku (Column),
2) nomep Rpsma (Row),
3) 3uauenwue V suciiku (Value).
O1H mapamMeTpsl 00pa3yroT HO3UIHOHHYIO U COJePKA TEIbHYIO 4acTb.

THosuyuonnas wacmp NpPeICTaBISIETCS HOMEPOM CIPOKH U HOMEPOM
cTosI0na.

CooeporcamenvHaa uacmb TPEACTABIACTCS CMBICIOBBIM KOJOM -
3HaY€HHEM, C KOTOPBIM MOJXET ObITh CBA3aH HEOTPAaHWYECHHBIH HAOOP
aTpuOyTOB. 3HauYenue — 3TO 3IEMEHT HH(OPMAIMH, XPaHAIIUNCS B sUYeHKe
pactpa. Kak npaBuJo, kaxaas sueiika pactpa uid cetkd (rpuiaa) OJDKHA
UMETh JHMIIb OJHO 3HaueHHe. Sdefikoll (HUKCHpyeTCs »dieMeHTapHBIH
00BEKT MOBEPXHOCTH OHOPOJHOTO (FOMOIrEeHHOTO) CBOMCcTBa. B ciyuae,

105



KOIJla TpaHulla JABYX TUIIOB HOKPBITHM MOXET HMPOXOJUTh Yepe3 4acTb
SJIeMEHTa pacTpa, 3HaUeHHUE TIYCHKH MOKET ObITh OMIPEICJICHO KaK:

= cpelHee 111 BceX 3HaU€HU B sUelike,

= mpeolnazaroliee 3HaUCHHE U3 BCEX 3HAUCHUH B siueiike,

=  3Ha4yeHHE B IICHTPE SUYCHKH,

=  3HAYCHHE B yTJIC TUEHKH.

2.4.2.7 Koouposanue 3nauenuii

Wuadopmanuro s9eWki MOTYT IPEACTABIATH IieJble, JeHC TBUTE IbHBIE,
OykBeHHBIC 3Ha4YeHHA. Bo MHOrMX ciydasx a1 obpabotkn mHpOpManuu
9TH 3HAYEHHUS IIeJIecOo00pa3HoO MpeCTaBIsTh Koaamu. Ko muposaHue — 310
IPHUCBOCHME KAXKMOW suelikm koma ee atpubytoB. B I'MC mpumenstot
pas3MYHbIE TPUEMBI KOJMPOBAaHUs HHPOPMALIHH.

Puc. 2.4.10- KomupoBaHue sueek

2.4.2.8 Ileéemosvie mo denu

B xkagectBe TmpmMepa paccMOTPUM  KOJWPOBAHHE  IIBETOBOTO
HIPOCTPaHCTBA.

3HaueHHU NPOCTPAHCTBCHHBIX sTUEEK PACTPOB, ONPEeICHHBIX 110 a3pOo-
KOCMHUYECKAM CHHMKaM, — 3TO IBETOBBIC XapaKTepPUCTHUKH pacTtpa. OHHU
HecyT 0OTaTyro IBETOBYIO MH(GOPMATUBHOCTH. L[BeTa MpPOCTPaHCTBEHHBIX
A4eeK PACTPOB MOTYT OBITh NPEACTABICHBI B HU(PPOBOM BHUJE MOCPEICTBOM
OTIpEJICNICHHO CHCTEMBI IIPEJIC TABJICHHUS 1[BE TOB.

LIBeTOBOE TpPOCTPAHCTBO HENpepbIBHO. JII000HW ILBET MOXKET OBITH
HOJTy4eH B pe3yJbTaTe CHHTE3a TPEX UC X0 IHBIX 0a30BBIX I|BETOB.
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HepBI/I‘IHBIMI/I 0a30BEIMU [BETaMU S BJISIFO TCA .

" KpaCHBIA (R - Red);
= 3eseHbId (G - Green);
" cuHMH (B - Blue);
BTOPUYHBIMHU 0a30BBIMH [[BETAMU 5 BIISIEO TCSL :
= rony6oit (C - Cyan);
" [OypIypHBIH (M - Magenta);
" OKeJTHIH (Y - Yellow);
G
Y
A TTTTTTTTTT .
c i
5 i
! 1
! 1
| > R
| o
" . 4
B
M

Puc. 2.4.11 “Moge b mpoCTpaHC TBA I[BETOB

Jnst nudpoBoro mpeACTaBICHUS LBETOB HCIHOJB3YIOT HHTEHC HBHOCTD
Ka)XJIOTO I[BETa, KOTOpas MOXET NMpUHUMaTh 256 MUCKpEeTHBIX 3HAYCHUH
(256 = f) ot 0 1o 255. Ha ocHOBaHWW WHTCHCHBHOCTH 0a30BBIX IBETOB,
CO3/IaHbI CHCTEMBI [TPEJIC TABJICHUS [[BETOB:
= modenv RGB 1o koTopoli HMHTEHCHBHOCTh KaXJOro IIBETa

ompezensie e Mo GpopMyIe:

c*C=rrR+g*G +b*B, (2.4.14)

roe r,0,b — uarencusHocts 1BetoB Red (R), Green (G), Blue (B)
COOTBETC TBEHHO;
*  moderr C,M)Y, mo KOTOPOW MHTCHCHBHOCTh KajXJOTO I[BETA

ompezensie s o GpopMye:

a*A =c*C + m*M +y*Y, (2.4.15)

rae C,m,y —unTeHcuBHOCTh 1BeToB Cyan (), Magenta (M), Yellow
(YY) cootBeTC TBEHHO.
=  moodeau CMYK (+ blacK), HSB, GrayscaH ap.

Kosmuec TBO 11BE TOB MOJIEIH PABHO

256 * 256 * 256 = 16, %um.

UeM MeHbIIIE HHTEHCUBHOCTh, TeM TeMHee 1BeT. B Monemn RGB

MHTCHCHUBHOCTh BceX 3 kaHaJoB paBHas 0 oOpa3yeT 4epHBIil I[BE T
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c*C=0*R +0*G + 0*B, (2.4.16)
a MHTCHCH BHOCTh BCceX 3KaHaloB paBHas 25500pa3yer Oebiii BT
c*C = 256*R + 256*G + 256*B. (2.4.17)
B monem RGB,HampuMep, pekpeanusiM MOXXHO PUCBOUTH
CJIEy IOy 10 MHTCHCH BHOCTb 3 KaHAJIOB
c*C = 211*R + 252*G + 190*B. (2.4.18)
Takum 00pa3oM, KaXKabIil IIBET MOXKHO NPEACTaBUTh B IU(YPOBOM BUIE
B BEIOpaHHOH I[BE TOBOII CHICTEME.

2.6.2.930onuposanue

B pactpoBoii Monmenum 30Ha — 9TO WEJNOCTHBIH OOBEKT, KOTOPBIH
onpe,uemleTc;I MHO>XKECTBOM CMEXKHBIX SYECK, HMCHIIUX OJUHAKOBBLIC
3HAYCHUA. BO MHOTHUX cnyqaﬂx 30Hl/lpOBaHl/lC BBITIOJIHAKO T HOCpC,IlCTBOM
Knaccudukauu 3Hadenuit (ta6n.2.4.1)

Tabmna 2.4.1 —KoaupoBaHue 30H CTOUMOCTH

30Ha 40| [Tnonia ip Ilepumerp CTOUMOCTB
A 1 17 35 325
B 2 24 78 125
A 3 12 23 26 T
C 4 8 15 30 1
B 5 20 54 890 1
pi 6 18 61 207 :
I
CTtoumMocCTh Kox 30HBI :
CTOUMOCTH |
0-100 0 - -
101-500 1
501-1000 2
1001-1500 3
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Puc. 2.4.12 -30HBI CTOMMOCTH

2.4.2.10 Tabnuya ampudymoes pacmpa

PacTtpsl, KkOoTOpele WMEIOT Mejible 3HAdYCHUS, MIPEICTABIISAIOTCS
Ta0mue#t atpuOyTOB C 3amUCAMHU aTpHOYTOB AN KaXkKJOTO YHHUKAIBHOTO
3Ha4YeHHs sueiikn. B Tabmume atpuOyToB pacTpa mpemonpeneeHHBIMU
moysimu siBisirotest 3uadenue (Value) m KommuectBo sueex (Count). B
TaOIMIE MOXKET OBITh T00ABIIEHO I10 JIb30BATEIBCKOE MOJIE .

Value ; Count; Kon Tur 30HbI
B 2 7 210 Kuas 1-3

29 18 300 TIpombluuieHHas

31 10 220 XKumas 5-9

37 18 400 Pexpearust

Puc. 2.4.13 -ATtpubyTsl pactpa
PacTpbl ¢ HenbIMU 3HAYCHHSMH MPEI0CTABIIIO T BO3MO)KHOCTD BBIIOJHCHUS

onepaunﬁ C Ta6J'II/II_[aMI/I - Z[O6aBJ'IeHI/I€ HOHeﬁ, BBIYUCJICHUA, MOZ[I/I(I)I/IKaI_II/Iﬂ

3HAaYEHUU U Ap. PaCTpBI C JCWCTBUTEILHBIMH 3HAYCHHSAMH TaKOU
BO3MOXHOCTH HE ITPC JOCTABJIAIO T.

2.6.2.11 Pacmpoegusie crou

Ilo onpenencHu0 KaxOOU s4YEHKM IPUCBAUBAETCS EIUMHCTBEHHOE
3HaueHue. Bmecte 3 TH 3HaU€HMsI CO3/1al0 T OJIMH PACTPOBBIN CJIOM.
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Ipumep copepkaHUs OTACIBHOTO CIIOA: Pe3yIbTaT OAHOM mojocs! [I33
CO CIyTHHKAa JaeT ypOBEHb pajMaIlMd, 4acTO 3apervucTPUPOBAHHBIN Kak
urcino Mexay O u 255 (86urtoB). Knaccupurmpyemas cueHa o6o3Hayaer
pasNuYHbIE THIBI MCHOJB30BAHUS 3€MJH, Hampumep: 1 = 3acTpOcHHBIE
3eMJH, 2 =Ky JIbTABUpYEMasi 3eMJis1, 3 =BOJa.

CrnenyeT oOpaTUTh BHUMaHHE HA TO, YTO JIOOOI 00pa3err OMTOB MOXKET
UCIIOJIB30BATECS, YTOOBI 0003HAYUTH KiIacc. D TH 00pa3ibl OUTOB MOTIIH OB
COOTBETCTBOBATH YHCJIaM, UJIM OYKBaM, WM 3HAKAM B CXEME KOJHMPOBaHMUS
3HAaKOB KOMIIBIOTEpA, Hampumep * =
KyJbTUBHpYeMast 3eMiist, $ =Boja.

Ilpn Hammaum pasHBIX HAOOPOB 3HAYCHHH OJHHX M TeX XKE SUCeK
MaTpuilbl GOPMHUPYIOT pa3Hbie pacTpbl. basza MaHHBIX MOXKET COJICpPIKATh
MHOTO TAKU X CJIOEB. J[JI1 COBMECTHOTO MX UCIIOJIB30BAHUS, TPEOyeTCs:

"  [POCTPAHCTBEHHOE COBMAJICHHE KaXIOTO CJOSI CO BCEMHU JPYTHMH

CIIOSIMH,

"  WJICHTUYHBIE YHCTA PSJOB U KOJOHOK,
"  WJICHTUYHBIC MECTOTOJIOKEHHS B ILIAHE .

3aCTPpOCHHBIC 3EMJIH, & =

2.4.3 XpaHeHHe pacTPOBBIX JaHHBIX

Pactpsl mpuMeHSIOTCS I XpaHEHHS W 00pabOTKM  JTaHHBIX
JUCTAHIIMOHHOTO 30HAMPOBAHMA, IS CO3JAHUA WM aHaJm3a IUPPOBBIX
MOJCJICH MOBEPXHOCTH, MIpU BHU3yalM3allUd TIeOoJaHHbBIX U T.O. i
XpaHEHUs PpAacTpOBBIX JAaHHBIX pa3pa0O0TaHO MHOXKECTBO BapHAHTOB
KOJMPOBAaHUSL PACTPOBBIX CTPYKTYyp. HekoTopbie u3 HUX Oojee IKOHOMHO
pacxodyloT MaMsTh, JApYyTHe TO3BOJAIOT MOJy4aTe Ooyiee OBICTpBIE
AITOPUTMBI.

Cnoco6 noanozo npeocmasnenus (Exhaustive representation) a1o
npsIMO BBOJ OJHOW sMEHKH 3a Jpyroi. PacTpoBoe M300pakeHne OOBIYHO
pasnaraeTcs 10 CTPOKE CBEPXy — cJieBa. [Ipu 3TOM HOpsAJKe CKAaHUPOBaHUS
B KOHILIE KaXIOH CIPOKM INPOUCXOJUT CKAYOK Ha HA4aJlo Cledylouiei
ctpoku. Takum oOpa3zoM, IByMEpHOE SUEUCTOE U300pakeHUEe XPAHHUTCS B
HaMATH KOMIBIOTepa B BU/IE OJHOMEPHON MOCICAOBATEILHOCTH 3HAYCHUH.
3710 caMBlil IPOCTOH COCOO BBOJA JAHHBIX PACTPOBBIX MOJIe JISH.

110



Saeiika 3HaueHue
1 1
2 1
3 4
4 4
5 4
6 4
7 2
111 4] 4| 4] 4 8 2
212 2 1 1 1 9 2
212 3 1 1 2 10 1
313 3| 3 2 2 11 1
311 1 1f 4 2 12 1
111 1| 4] 4] 4 13 2
111 4] 4| 4] 4 14 2
15 3
16 1
17 1
18 2
19 3
21 4

Puc. 2.4.14 -Crioco0 moJHOTO Mpe/ic TABICHHS
Cnoco6 nocnedosamenvrozo koouposanus (Run-length encoding)

OCHOBAaH Ha (I)I/II(CI/IPOBaHI/II/I MOBTOPAKOIICTOCA 3HAYCHHUA U MO3UINHN —
HOMEpa KOJIOHKH C ITOCJIC JHUM 3 TUM 3HAYCHHUCM.
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=4 = =4 = o = =4 =

=S 5 EiIEiIEIEEiE

S i Ei R EiFiEL 2R

[se ™ [se) ™

e o < o < o e o

SiIE S EFIETEE
111 4| 4 4| 4 1 2 4 6
21212 1] 1| 1 2 3 1 6

212 3] 1| 1| 2 2 2 3 3 1 5 P q
313(3| 3] 2| 2 3 4 2 6

3(1|1) 1| 4| 2 3 1 1 4 4 5 P q
1(1) 1] 4| 4| 4 1 3 4 6
111 4| 4 4| 4 1 2 4 6

Puc. 2.4.15 -Cnoco6 mocnenoBaTe IbHOTO KO IMPOBAHUS

2.4.4.CixaTune pacTpPOBBIX 1aHHBIX

Camblit mpocToil crioco® BBOJA JAaHHBIX PACTPOBBIX MOJEJIEH - MPSIMOH
BBOJl OJHOM sueiiku 3a apyroil. Hegoctatkamu 3Toro moaxojia sIBISIOTCA
TpeboBaHusl OOJBIIOr0 00beMa MaMATH B KOMIIBIOTEpE U 3HAYUTEIBHOTO
BPEMEHH [UIsl OpTraHU3aliy NpoLeayp BBOAA-BHIBOJa. Hampumep, cHUMOK
UCKyCCTBEHHOTO cmyTHHKa 3emym Lansatumeer 74 000 0003neMeHTOB
pactpa. D10 TpedyeT OTpOMHBIX PECYPCOB AJII XPAHCHHUS JaHHBIX.

IIpu pactpoBoM BBoAe mMH(popmanuu B 'MIC Bo3HUKaeT mpobiema ee
cKaThs, TaK KaK Hapsay ¢ TOJe3HOW MHpopMammedl MOXeT momamaTe U
u30bITOUHAs (B TOM 4HCie U Oecroie3Has) nHopmams.

Cxamne mammsix (Data compression) mpomecc, oOecrnednBarOmmii
yMEHBIICHHE 00BEeMa MAHHBIX IyTeM COKpAIleHHS HX H30BITOYHOCTH.
CxaTre JaHHBIX CBSI3aHO C KOMIIAKTHBIM PacCIOJI0KEHHEM MOPIHH JaHHBIX
CTaHJApTHOTO pa3Mepa. PazmuyaroT ckatusi ¢ notepeil U 0e3 mortepu
uHpopManum.

2.4.4.1 Memoo 2pynno6ozo Koouposanus.
B HekoTopHEIX popMaTax rpaduaeckuX (aiIoB HCHOIB3YyETCS CXKATHE

n300pakeHNsT, OCHOBAHHOE HA 3aMEHE M TEIBHBIX IOCIeI0BA TeILHOCTEH
MOBTOPSIFOIIN XC 51 3HAYCHUH Mapoil -"3HaueHHe, KOJIMIEeC TBO TOBTOPOB".
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Jnst cxatus uHGOpMAIMM, IOJYyYEHHOH CO CHHMKA WM KapTsl,
HNPUMEHSETCS] KO MPOBAHUE YyYaCTKOB Pa3BEPTKU WIIM METOJ| TPYIIOBOIO
KOJMPOBAaHUs, YUYWTHIBAIOWMI TO, YTO 3HAYCHUS IOBTOPSIOTCS B
HECKOJIbKUX siueiikax. CyTb MeTo/ia IPyHIIOBOIO KOAMPOBAHHUS COCTOMT B
TOM, 4YTO JaHHBIC BBOJITCA Napoi uuceld, IepBoe 0003HAYAET JUIMHY
TPpYIIbI, BTOpOE - 3HaueHUe. M300pakeHne NpocMaTpuBaeTCst IOCTPOUHO, U
KaK TOJIbKO ONPEACNCHHBIM THII 3JIEMEHTa MJIM SYCHKH BCTpEdaeTcs
BIICpBEIC, OH MOMedaeTcs NpHU3HaAKoM Havama. Ecimm 3a maHHON sueiikoit
CleyeT LENoYKa sYEeK TOTO K€ THIA, TO MX YHCJIO HOACUUTHIBACTCH, a
HoceHAs sYelika MoMedaeTcs IpH3HAKOM KoHIAa. B »ToMm ciydae B
HaMsITH XPaHSITCS TOJBKO IO3UIMH MOMEYEHHBIX SUYEeK W 3HaYCHUs
COOTBETCTBYIOLIMX CYETUYUKOB. [IpMMEHEHHE TAKOTO METO/ld 3HAYU TEJILHO
yIpOLIAeT XpaHEHHE W BOCHPOM3BEJCHUE H300pakeHui (kapT), Korja
OJHOPOJHBIC yYaCTKU (KaK MPABUIIO) IPEBOCXOAAT Pa3MePhl OTHOM STICHKH .

OOBIYHO BBOJ OCYULIECCTBIISIIOT CJIeBAa HAmpaBo, CBEpXy BHU3. PaccMoT-
pHUM, HanpuMep, OMHAPHBII MaccuB MaTpuisl 5X6 Puc. 2.6.16):

o|o|o|o|o
[ Ll (=] (&) [e]

Rk k|k|o

N

Rlr|r|r|-
Rl |lolo|-

Puc. 2.4.16 “Maccus 3Ha4YeHHH

Ilpn HCHONB30BAaHMM METOJa TPYIIIOBOTO KOJWPOBAHUS OH OyJIEeT BBO-
JMTBCS CJie Ty FOINM 00pa3oM:

30312031303120511051
Bmecto 30HE06X0 MO TombKOo 20371eMeHTOB JaHHBIX. B paccMoTpeHHOM
npuMepe ko3 dunueHT cxatms coctaBysieT 1:1,3. DkoHOMHUS COCTAaBIACT
30 %. Ha mpaktuxe mpu pabote ¢ OOJBIIMMH MacCHBAMH OHMHApHBIX
JNaHHBIX TpeOyeTcs ropa3ao OoJiblee CKaTue .

Metoa TpyHHoBOTO KOJUPOBAaHUS HMMEET OIPAaHMYEHHS M MOXKET
UCIOJIb30BaThesl Aasieko He Bo Becex ' MC. DieMenTsl OMHApHON MaTpHULIBI,
T.e. PACTPOBOM MOJICJIM, MOTYT IPUHUMATh TOJbKO JiBa 3HadeHus: "1" wm
"O". DTta MaTpulla COOTBETCTBYeT 4YepHO-OenoMy wu3oOpaxeHuo. Ha
HpakKTHKe BO3MOXHO IOJyTOHOBOE MJIM IIBETHOE HM300paxeHue. B »>tmx
cllydasiX 3Ha4eHHs B SYCHKAaX PacTpOBOH MOJENHM MOTYT PasiMYaThCs IO
mMnaM. Tun 3HaueHuil B sUelKax pacTpa OIpelessIeTCs KaK HUCXO AHBIMU
JAaHHBIMHU, TaK U ocoOeHHocTIMH nporpaMMHBIX cpeacTB I'VIC. B kauectse
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3HAYCHWH PACTPOBBIX JAHHBIX MOIYT OBITh HMPHUMEHEHBI ILEJbIE UYUCIA,
JIe#ic TRUTENbHBIC (IeCsI THYHbIC) 3HAYCHNUSI, OyKBEHHBIC 3HAYCHUSL.

2.4.4.2Memoovl, ocnosannble Ha ROPAOKE CKAHUD0BAHUA

I'eorpadnueckue paHHbIE OOBIYHO  ABTOKOPPENMPOBAHHBL.  DTO
O3HAYaeT, 4TO COCEJHHE SUYCHKH DPAacTPOBOW MOJENM HMMEIOT OOJIBIIYIO
BEpPOSITHOCTh OBITh OJMHAKOBBIMH, Y€M pPa300IleHHbIE, a reorpaduaeckue
00BEKTHI 00pPa3yIOT Ha Pac TPOBOM M300paKEHUM TISITHA .

Crioco®6  JByHampaBJIeHHOTO  CKaHHUpPOBaHUS  CTpoK  (crocod
Boustrophedon -s0 Ha3Banuio ObIKa, BCIaXMBAIOLIETO I10JIE) OCHOBAH Ha
W3MEHEHHHU TOPsAKa KOJMPOBAHHUS: HEUYETHBIC CTPOKH KOAMPYIOTCS ClieBa
Hanpapo, a YeTHbIe — B 00OpaTHOM HampapieHud. Teneps mpu nepexone K
HOBOM CTpOKe nepBas s4yelKka sBIAETCS CMEXKHOM MoclieaHed sueiike
CTapOi CTPOKH.

W ||| >

> (0 (O >

> > >
> > | >

Puc. 2.4.17 Matpuna ckaH upOBaHUS

[Tops ok cKaHUPOBAHHUS PACTPa CIIOCOOOM HOJHOTO MPEACTABIICHUS :
AAAA ABBB AABBAAAB (166aiiT);
5A 3B 2A 2B 3A 1B (126aiiT).
IMopsiiok  CKAaHWUPOBAaHUSI ~ pacTpa  CHOCOOOM  JIByHAIPaBJICHHOTO
KOJMPOBAHUS:
AAAA BBBA AABB BBAAA  (1606aiiT);
4A 3B 3A 4B 3A (86aiiT).

B nuHeliHOM pa3nokeHUW pacTpa aBTOKOpPpENsLUs 3HAYEHUU syeek
YUHUTHIBACTCS TOJBKO MO OJHOMY HampasieHuio (o ctpoke). Ilpu stom
HoBbIIIaeTCS 3¢ ) EKTUBHOCTH KOAUPOBAHHS.

C uenbro 0XBaTa JIMHKEH 00 X0 14 AByMEPHBIX I TEH PACTPOBOH MOACIH
paspaboTaH psig IPUEMOB CKaHMPOBaHUA s4yeek. Hampumep, mopsmok
ckaHupoBaHus MopTtona (Morton, BiepBbie HCIOJB30BABLIEIO 3TOT CHOCO0
B Canada GIS)ocHoBan Ha wuepapxudeckoM pa3bueHun Kaptel. Ilpu
CKaHUPOBAHUM PACTpa MO0 MOPTOHY JIMHUS CKAHHUPOBAaHHS IMPEICTABJISET
coboii ¢pakran (reomeTpuueckas QuUrypa, 4acTd KOTOPOH MOJOOHBI €i
camoii). HejoctaTkaMu 3TOro mMoOpsaKa CKAHUPOBAHUS  SIBIISIIOTCS
HPUCYTCTBHE CKayKOB MEXIy sueiikaMH M BO3MOXKHOCTb KOJMPOBATh

114



TOJILKO PacTpbl pa3Mepa, KpaTtHoro JByM. B mopsiake ckanupoBauus Ileano
OTCYTCTBYIOT CKauKu Mexy siueiikamu. Jlomanas munust Jx. [leano (1890)
umeer 6a3oBblii [l-00pasHblii mabJoOH, KOTOpBI NHOBOpayuBaeTCs OT
YPOBHS K YPOBHIO TaK, 4TOObl 0OECHEYHUTh HENPEPHIBHOCTb JIMHUH
CKaHUPOBAHUS.

2.4.4.3 Keadpomomuueckoe depeso

KBanpotomuyeckoe mnpesctaienne (Quadtree) -omuH u3 cnocoboB
TPE/ICTABJICHUST TIPOCTPAHCTBEHHBIX OOBEKTOB B BHJC HEpPapXHICCKON
JPEBOBHUIHOM CTPYKTYpBI, OCHOBAHHBIH Ha JCKOMIIO3WIUH TPOCTPAHCTBA
Ha KBaJpaTHBIC YYacTKH, WJM KBaJpaTHbe OJOKH, KBazpaHtel (quarters,
guads),kaxplif ¥3 KOTOPBIX JEIUTCS PEKYPCHUBHO Ha 4 BIOYKEHHBIX JIO
JIOCTHI)KEHHSI HEKOTOPOTro ypoBHs - uucaa Moptona (Morton order),
obecrneunBaomero TpedyeMyr  JETalbHOCTh  ONHCAHHUA  OOBEKTOB,
9KBHMBAJICHTHY O pa3pelieHuio pactpa [16].

KBajpoToMudeckoe [epeBO OOBIYHO KCHOJB3YETCSl KaK CpeJICTBO
CHW)KCHHUSI BPEMEHHU JOCTYINa, MOBBIIMICHUS () PEKTUBHOCTH 0OPabOTKH H
KOMIIAKTHOCTA XPAHUMBIX JAHHBIX 10 CPaBHEHHIO C PAacTPOBBIMHU
TpEICTABJICHUSIMH.

KBaapoctpykTtypa OTIMCHIBACTCS HepapXUIecKoi CHCTEMOi
BIIO)KCHHBI X KBaIPaTOB.

Puc. 2.4.18 Ilpe ncraBnenne 00JacTH Hepap XMUSCKOHN APEBOBH IHO I
CTPYKTY POl BJIO’KEHHBI X KBaIpaTOB
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Ha xaxzoM ypoBHE BbLAEJIIIOTCS KBA IPaThI

M - 3anoJHEHHBIE,
[d - yacTHYHO 3am0JIHEHHBIE,

[J - He3anoJHEH HBIE.

7 8 9 10

Puc. 2.4.19 -Uepap xudeckoe npeACTaBiIcHHE 00IaCcTH B BUJEC JIepeBa
BJIO’KEHHBI X KBaJ]paTOB

3ammcu anI/I6yTOB KBaJIpO TOMHUYCCKOTO JC€pE€Ba IPCACTABICHBI B TaoI

2.4.2.

Tabn. 2.4.2 -AtpuOy TeI KBaJPOTOMHUUECKOTO JepeBa

YpoBeHb
1

YposeHb
2

YposeHb
3

3HaueHue

=

HesanoaneH Hp1i

N

3arnoJHEeHHBIH

HesanoaneH HpIi

N

3arnoJHEeHHBIH

ol

3arnoJHEeHHBIH

HesanoaneH Hp1i

3arnoJHEeHHBIH

3arnoJHEeHHBIH

Oini

3arnoJHEeHHBIH

YactuuHo
3a10JIHEHHBIN
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B stom nmpumepe koapdunment cxatus coctaBmsier 1:6,4 (103anuceit
BMecTo 64).

OCHOBHOE NPEHMYILECTBO HEPAPXMYECKOH OpraHM3alMU JaHHBIX Ha
KBaJpOICPEBbSIX 3aKJIOYaeTcss B TOM, YTO OHa IO3BOJSIET MOJIy4YaTh
ObICTpBIE CIIOCOOBI OCTYTA K IPOCTPAHC TBEHHBIM JaHHBIM.

2.4.5 ®opmarhl pac TPOBBIX I aHHBIX

®opmar (format) - 310 cmoco® pacmosOKEHHUS WM IPEIC TaBICHHUS
JAHHBIX B IAMSITH, 0a3e JaHHBIX, JOKYMEHTE WJIM Ha BHEIIHEM HocuTese. B
I'C, mammuHO¥ rpaduke u 06paboTke M300pakeHuit Gopmar - 3To obee
HAMMCHOBAHKUE CIOCO0a MANIMHHON peanu3aliy NpeACTaBICHUs (MO/Ie )
NPOCTPAHCTBEHHBIX JAHHBIX WM (OPMAT JAHHBIX KOHKPETHOW CHCTEMBI,
OPOTPaMMHOTO CPEJICTBA, CPEJIC TBA CTAH AAPTH 3AIMH, OOMEHA JAHHBIMH.

Jns XpaHeHusI pac TPOBBIX JAHHBIX UCIOJB3YIOTCS MHOTHE (hOPMATHI;
HEKOTOpbIC M3 HUX MPEJIC TABJICHBI B Ta0.2.4.3.

Tabmma 2.4.3 —Dopmatsl pacTpOBbIX JaHHBIX

HasBanue XapaxktepucTHKa popmara

¢dopmata
BMP BuToBBIN MBOMYHBIN pOpMAT pacTpOBBIX
(Microsoft rpaduueckux aiios, npe aycmartpusaromuii 4, 8u

Windows/IBM®
0S/2® Bitmap)

24 6vta Ha TOUKY.

TIFF
(Tagged Image
File Format)

dopmat U co3maHnsA 1 00MeHa H300pakeHIIMH
BBICOKOTO KaueCTBa; Mo AiepKuBacT iBeTHbie (0 24
6uT), YepHO-Oelible U300pakeHus U rpa Jaluu
CEepOoro; UCIOJIb3YEeT Pa3HbIC THIIBI CXKaTHS JAHHBIX C
y4eToM ()OTOMETPHUECKH X CBOMCTB NU300pasKEHMSI.

TIFF-LZW

TIFF-LZW ERDAS Imagine ¢opmar cxatus
PacTPOBBIX JIAHHBIX, OCHOBAHHBIN HA ATOPUTME
Lempel Ziff & Welsh,noanepxusaetcst npu
HaJM4Ke creruaabaoi 6ud morteku. Kosdpuiment
CoKaThsl N300pakeH s, Ipe ICTa BJICHHOTO B hopmare
TIFF, coctaBmser 1:7,7

GeoTIFF

Pactmpenue popmata TIFF mus nepenaun
U300paXKeHHH, UM CIOIIN X IPOCTPAHCTBEHHY IO
NPUBSI3KY, BKJIFOUAET HHPOPMALIUIO O CHCTEME
KOODPJMHAT U MPOEKIMH, TapaMeTpax
TeOMETPUUECKON KOPPEKLUU.
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Iponomkenne Tabymmsl 2.4.3.

JPEG

(Joint
Photographic
Experts Group)

Dopmat 1 CxKATHS N300paKEeHUH C

k03 purrenTom Oonee 25:1c moTepeii KauecTra;
M03BOJISIE T epeaaBaTh 10 16miH. nBetoB (1o 32
OuT); pacpoCTpaHeH sl K300pakeHHui B
UNuTepuere.

JFIF dopmar daitioB A XpaHSHHS U TIepeIaun

(JPEG File n300pakeHui, cxxaThix 1m0 anroputmy JPEG.

Interchange

Format)

PCX PacnpoctpaneHHsIi popmar rpapuueckux daiiion
JUTS I{BE THBI X N300 paskeHUIH, ICTIOJNH 3y EMBI B
O0oNBIIMHCTBE TPaQMIECKIX pelaKTOPOB.
M3o0paxkenue cxxumaercs no 1:1,5.

GIF Cnoco6 cxxatus rpaduaecKoro n300paXkeHMs.

(Graphics Dopmat rpapugeckux paiinos, HanboIee 4acTo

Interchange File)

ucnonbp3yemblii B IHTepHeTe; oOecnieunBaeT cxaTre
JIAHHBIX 0€3 MO Teph; aIroput™ cxkatusi LZW

ERDAS
IMAGINE

®aiinbl pazpaboTaHbl, UCHOJIB3YsI IPOTPAMMHOE
obecneuenne 06paboTku nzobpaxenuit IMAGINE.
Qaiime ERDAS IMA GINE MoryT XpaHuTh
HETIpEPBIBHBIE U IUCKPETHBIE OJHOKAHAJIbHbIE MM
MHOTOKAHAJIbHbIE JAHHBIE.

IMG
(Image)

DopMaT CKaHUPOBAHHBIX C BRICOKUM pa3pelIeHreM
n3zo6paxenuit. [ paduueckuii paiin B makete GEM.

Hcnonb3yetes Bo MHOruX pacTpoBel X ' IC-nakeTax,
Hanpumep, ERDAS.

ER Mapper

ER Mappeaiinet paspaboTaHbl, HCIIO JIB3Y ST
nporpaMMHoe oOecredeHne o0paboTkn
n3o0paxenmii ER Mapper.

ESRI Grid

Dopwmart, paspaboTtannsii pupmoit ESRI,
no/yiepku Barommid 32-0MTOBBIE 1€ JIbIEe U

JIeWiC TBUTEIbHBIE PACTPOBLIE CETKU. Llenble rpuapl
IpeIHa3HaueHBb! JUIs MPEIC TABJICHUS JUCKPETHBIX
JAHHBIX, JeHC TBUTEIbHbIE TPUIBI HCIOIb3Y0 TCS
JUIS TIpeJIC TABJICHUS] HETNPEPBIBHBIX ABJICHUI.

MrSID™
(Multiresolution
Seamless Image
Database)

Popmar ¢ nepeMeHHOH pa3pelaronein
CIOCOOHOCTBIO HA OCHOBE METO/a BOJIHOBOM
MO/IyJIIIIMH, KOTOPBIi 00ecreunBaeT BEICOKYO
CTENEHb CIKATHS
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W3 Tabmumsl crepyer, 4To mpoOieMa OTPaHWYCHHOTO MAMCKOBOTO
HNPOCTPAHCTBA ~ MOXET  OBITh  peleHa  IyTeM  MCIOJIb30BaHHUS
KOMIIPECCUPOBAHHBIX PAacTpOB, YTO IPHMBEJET K COKPAIICHUIO O0OBEMOB
¢aiinoB. OmHuM u3 cambiX 3 (PEKTUBHBIX aITOPUTMOB CXKATHS SIBIICTCS
aimoput™  Lempel-Zip-Welch (LZW), npumensiemsiii B popmare GIF,
LZW. Kommnpeccus Tarke nmoazaepxubaetcs B popmatax TIFFu IMG.

[Ipy >TOM BaXHO 3HAaTh O BO3MOJXHBIX MHOTEPAX HHGPOPMALHH.
IMpumepom dopmata cxxaTist ¢ moTepsAMHu nHGpopManuu Moxet ObiTe JPEG;
npuMepamu GopMaToB cxkaTis 6e3 motepu nHpopManuu MoryT ObTh GIF,
TIFF.

Pazpabotansr Qopmatel, Hampumep, MrSID, naromme OG0B IO
K03 QUIMEHT CKa THS.

2.4.7 ®aiia re onpuBA3KH PAaCTPOBBIX A aHHBIX

@aiinel pacTpoBBIX JaHHBIX B BBIOpAaHHOM (opMmaTe NpPEICTaBIISIOT
U300paxkeHHe, B KOTOPOM IIOJIOKCHHE KaxIOi sdelku (uKcupyercs
KOOPJMHATAMU HM300pa’keHUSI - HOMEPOM psila M1 HOMEPOM KOJIOHKH. DTH
JaHHBIE HE COJepXaT MHYOPMAIMI0O O KOOPAMHATAX SUeeK B MPHHSATON
cUcTeMe KOOPAMHAT VISl PeajlbHOTO 3eMHOTO MPOCTPAHCTBA, M IO TOMY HX
HEJI0CTATOYHO IS TPEJIC TaBJICHUS TeorpadMISCKIX 00BEKTOB.

Juns  mpenctaBieHHs — reorpadu4eckuXx  OOBEKTOB  HEOOXOAMMO
YCTaHOBUTH MHpeoOpa3oBaHHE KOOPAWHAT H300pakeHHS B KOOPIUHATHI
peamsHOro Mupa. CroenmammsupoBaHHbIE (popmartel, Takue kak ERDAS
IMAGINE, BSQ, BIL, BIP, GeoTIFF, GritkpaHsiT reonpocTpaHCTBEHHY O
uHpopManuio B 3arojoBke (aiima u300pakeHHs. PacTpoBble JaHHBIE,
npejAcTaBJieHHblE B o0muXx ¢opmarax, HE0OX0MMMO COBMECTHO
HCIIONIb30BAaTh C OTHACIbHBIME (ainamu reompussizkun - World daiimamu,
KOTOpbIE cojepkaT MHGPOpPMALHMI0O O INpeoOpa3soBaHUM  KOOPAMHAT
U300paxKeHNss B KOOPJMHATEl peasbHOro mupa. Dailyl reonpuBI3KH UMeEET
TOXKE Ha3BaHHMe, 4YTo W  (aly M300paKeHWs, HO er0 pacUHIMpeHHE
JIOTIOJIHEHO B KOoHIe OykBoit W (ot World).

Tabmma 2.4.4 —IIpuMeps! (haiioB TeOTPUBSI 3KH

Daitsr M300parkeHus Daiin reonpuUBA3KU
zones.tif zones titwumm zones .tfw
cost.jpg cost.jpgwuim cost.jgw
image.bil image.bilwumm image.blw
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@aiin reompuBsa3ku mpexactaBisietcs B ¢dopmare ASCII; om comepxur
uHpopMauuioo Il TIpeoOpazoBaHUS — KOOpAMHAT H300pakeHUs B
KOOD/MHATHI PEasbHOTO 3eMHOTO MPOCTpaHcTBa (Tadi.2.4.5).

Tab6ymua 2.4.5 —IIpumep conepkanus Gaiiia reonpuBsI3Ku

ApryMeHTSI IIpumep 3naueHnit
apTYMEHTOB

PasMep nukcena mo 0.423566666650000
ocn X

Koad hunmenTs 0.000000000000000
MOBOPOTA 0.000000000000000
Pa3mep mukcena mo -0.423566666650000
ocu -Y

KoopmiaaTe! IEHTpa 79000.000000000000000
BEp XHETO JIEBOTO 71000.000000000000000
HHKcelia

Ipn  wammuum  ¢daiina  TEONpUBSI3KM  HpPOTpamMMa  BBINOJHSET
TpaHC(OpManUIo KOOpMHAT 10 hopMmynaM adGUHHBIX IpeoOpa3oBaHMMH:

x=Ax+By+C (2.4.19)
y=Dx+Ey+F (2.4.20)
rue:
XY — BBIYHCIEIEMbIC KOOPJMHATBHI |-MHKCEJda B NPHUHSITONH CHCTEME
KOOPJMHAT /I PEabHOTO 3eMHOTO ITPOCTPAHC TBA,
—HOMep KOJIOHKH, HOMEp psija MIKceIa Ha KapTe COOTBETC TBEHHO,
—pa3Mep MUKCena COOTBE TC TBEHHO 0 OCcH X, 1O ocH -Y,
—Kk03¢} pUIHEHTH TOBOPOTA,
—KOOPIMHATHI Xg , Yo IIEHTpa BEpP XHETO JICBOTO NHKCEJIa B
HOPHUHATON CHCTEMEe KOOPAMHAT IS Peasib HOTO 3eMHOTO
MPOCTPAHCTBA.

O W > X
Mmoo m<

248 Pestlome mpencraBiieHusi reorpaguyecKHXx 00bEKTOB
PacTPOBBIMH M O1eJISIMHU

OO6oOmeHHass XapaKTepUCTHKa MpPEICTABICHUS Teorpaduaeckux
00BEKTOB PACTPOBBIMH MOJICIISIMU MTPUBEJICHA B Ta0JI.
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Tabmmma 2.4.5 —Pe3tomMe npezcTaBie HUs TeoTpadUIECKUX 00BEKTOB

pac

POBBIMM MOeIsIMHU [29].

Pokyc MoaeIu

TpuaHrynuoHHbIe JaHHBIE OPUCHTHPOBAHEI
Ha MOJIEJMPOBaHHE HEIIPEPHIBHBIX SIBJICHUH U
1300pakeHNH 3eMHOM OBEP XHOCTH .

HcTouyHuku TaHHBIX

Marepuaisl a3popOTOCHEMKH, KOCMHYECKOH
CBHEMKH

coop GP Sonpenenenwmii,

KOHBEPTUPOBAHME U3 TPHAHTY IIIUOHHBIX
JAHHBIX,

pacTepu3anus BEKTOPHBIX JaHHBIX,
CxaHupoBaHne GoTorpaduii u 4epTe Ke.

XpaHeHue OT KOOPAMHAT HUKHETO JIEBOTO yTJia pacTpa
IPOCTPAHCTBEHHBIX U BBICOTHI, INUPUHB] SYECHKY, Kax Jas suciika
JIAHHBI X JIOKaJIu30BaHa MO3UIUEH €€ psiia U KOJIOHKHU.
IIpencraBnenue Touednble IPOCTPAHCTBEHHBIE 00BEKTHI
MIPOCTPAHCTBEHHBI X MIPEJICTABJIAIO TCS O THOM siueli koil. JIuneli Hbie
00BEKTOB MIPOCTPAHCTBEHHBIE OO BEKTHI
MIPEJICTABIIAIO TCS LIETIOUKON CMEKHBIX TUEEK C
OJIMHAKOBBIM 3HadeHHeM. [lonuronanbHele
HPOCTPAHCTBEHHBIE 0OBEKTHI
NPECTABIISIO TCSI PETHOHAMH STUEEK C
OJMHAKOBBIM 3HAUEHUEM.
Tononoruyeckue CMexHBIE TYEHKH MOTYT OBICTPO
OTHOLIECHUS JIOKaJIU30BaHbl IPUPAIICHUEM U BEIYUTAHUEM
3HAUYEHUI PSAIOB U KOJOHOK.
I'eonpoctpaHcTBEHHBIH IIpoctpancTBeHHOE COBIAAEHME, AaHATIU3
aHaIn3 61M30CTH, aHA N3 TOBEP XHOCTH, AUCIEPCHS,
IIyTh HAUMEHBIIU X 3aTpaT.
Kaprtorpaduueckas PactpoBble naHHBIE SBISIOTCS JIy4LIUMU IJI
PO Ly KU MIpe3eHTAUH H300paKeHNI U HEIPEPHIBHBIX

SIBIICHHUI C TIOCTCIICHHBIM BapbUPOBAHUEM
atpuOyTOB. OHM HE COBCEM MOJAXOIAT IS
BBIYCPYHMBAHMS TOYCYHBIX U JTHHEHHBIX
MPOCTPAHCTBEHHBI X 00HEKTOB.
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2.4.8 KoHTpobLHBIE BONPOCHI M 3aJaHHUS JJs €aM OCTOsI TeJIb HOii

padoTsl
1)
2)

3
4)

5)

6)
7)

8)
9)
10)

11)

12)

13)
14)

15)
16)

B 4ueM cocTOUT CyIIHOCTh PacTpOBBIX MOJeNieil reorpaduueckux
00BEKTOB?

Kak mpenctaBnsiroTcss JUCKpeTHBIE reorpaduueckie OOBEKTH B
PacTpoBBIX MOJETAX?

Jaiite onpezeieHre NOBEP XHOCTH.

Kak mpencTaBnsioTCs HENPEpPHIBHBIE SBICHUS PacTPOBBIMH H
CETOYHBIMH MOJICTISIMU ?

B deMm cocTosAT mpenmMymecTsa M HEIOCTATKH PAaCTPOBBIX
MoIeaein?

Uem ompepense Tcs pa3pemieHne pacTpa’?

Kak ompenenstoTcss KOOpAMHATHI s[U€EK pacTpa B CHCTEME
KOOPJMHAT pacTpa U reoJIe3NYECcKoil cucTeMe KoopmHaT?

YeM ompenensie Tcst 3KCTEHT PErHoHa, TOIOJIOTH S siueek pacTpa?
OnuinynTe U3BECTHBIE BaM I[BETOBbIE MOJEIH.

Yro ecTh 30HMpoBaHMEe? Kak MOXXHO MCHOIB30BaTh TaOIHIY
aTpuOyTOB pacTpa s olepannii 30HUPOBaHUA?

OmumuTte cHoco® MOJHOTO TPEACTABICHHA M CHOCO0
MOCTIEZIOBATEIEHOTO KOJWMPOBAHUS [PIsl  XPAHEHHS PacTPOBBIX
JTAHHBIX.

OmumuTe CymHOCTs METoJa TIPYNIOBOTO KOJIUPOBAHHUS |
METOJIOB, OCHOBAHHBIX HAa TOPSAKE CKAHUPOBAHUS AN CHKATUSL
PacTpOBBIX JAHHBIX.

Onumurte CyIHOCTP MeToJa KBaJPOTOMHUYECKOTO JepeBa st
CoKaTus PaCTPOBBIX JaHHBIX.

[lpuBenure KpaTKyl0 XapakTepHUCTUKy (OPMAaToB XpaHCHHS
PacTpOBBIX JAHHBIX.

Yro npezacTtasisieT co0o0it daiin npuBsA3KKM pacTpOBBIX JAHHBIX?
[lpuBenute  0OOOLICHHYIO  XapaKTEPHCTHUKY  IPEICTABJICHUS
reorpagUuIecKuX 00bEKTOB PACTPOBEIMH MOJICTIMH.
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Paszmen 2.5
TPUAHI'VJIALIMOHHBIE MO JEJIN

I'EOTPAOUYECKHNX OB BEKTOB

2.5.1 Onpenenenne moxenu TIN

Mogems TIN (Triangulation Irregular Network fpuanrynsipoHnas

HeperyJsipHasl ceTh) reorpaguueckux 0ObEeKTOB — MOJIEIb MMOBEP XHOCTH B
BUJIC CETH CMEXHBIX HE IIEPECCKAIONIMXCS TPEYTOJbHBIX TIpaHei,
OTIpEJICIICHHAS IT0 y3JIaM U pedpaM, KOTOPBhIE MOKPHIBAIO T HOBEP XHOCTS .

CroBa B Ha3BaHHU MOJICIIM O3HAYAIOT CJIE Iy IOIIee:

Triangulation TpuaHryssunOHHAs) — YKa3plBaeT CIOCOO MOCTPOCHHUS
ONTHMH3UPOBAHHOTO HA0Opa TPEYTOJILHUKOB 110 HAOOPy TOUCK;
Irregular HeperymnsipHas) — TOYKH MOTYT OBITh B3SThbl C IIEPEMEHHOMN
IUIOTHOCTBIO JUJII MOJISJIMPOBAHUS Y4aCTKOB IOBEP XHOCTH, Iie peibed
PE3KO MeHseTCH,

Network (CeTp) — oTpakaeT TOMOJIOTHYECKY IO CTPYKTYPY.

rormal

Puc. 2.5.1 T eomerpust mogenu TIN [29]

T'eometpus monemt TIN ob6pasyercst TpaHAMH, y31aMu U pedpaMu B

TPEXMEPHOM MPOCTPAHCTBE.

I'pans (Face) — IOBEPXHOCTh TPEYTOJIbHHKA B TPEXMEPHOM
MPOCTPAHCTBE.

V3en (Node) — BEpIIMHA TPEYTOJIbHUKA C KOOPAMHATAMH
X,Y,Z.

Pe6po (Edge) — CTOpPOHa TPEYroJbHHKA B  TPEXMEPHOM
HPOCTPAHCTBE.
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Kasxxmast rpasp TIN sBrasercs gacteio nosepxHocté B 3D-mpocTpaHcTBe.

Mogens TIN sBisercs ampTepHatHBOW pactpoBeiM  DEM
UCIIOJIB3YIOTCS BO MHOTUX TeOMH(pOPMALMOHHBIX CHUCTEMaX, CHCTEMax
aBTOMATU3HPOBaHHOTO KapTorpadupoBanus. Mogemu TIN paspaboTansl B
1970x romax Kak IpPOCTOW CIOCOO IOCTPOCHUS MOBEPXHOCTEH MO
HEpETYJISIPHO PACIIOJIOKCHHBIM TOUKAM.

Puc. 2.5.2 —IIpumep otoOpaxkeHust (parMeHTa MoBep XHOC TA C TOUMOCTH

3emim Moaenbo TIN

2.5.2 CpoiictBamonean TIN

Monens TIN o6mamaeT cie qyOniMU CBONC TBAMH:

Monens TIN mo3BoJisieT MONYyYHTh TOYHOE TPEICTABICHUE O
JOKaJbHOM YacTH TIOBEPXHOCTH, HCIIOJB3Ys TEPEeMEHHYIO
MJIOTHOCTh Y3JOB CO 3HaueHneM Z © JWHUH Teperuda
TIIOBCPXHOCTH,

Moygenb TIN siBisietcst ocHOBO# 3D-Bu3yanu3aiuu MoBep XHOC TH;
Mogens TIN  1o3BoisieT  BBINOJAHUTL  CJIIOKHBIA — aHaJU3
MOBEPXHOCTH  (BBIYUCIEHHE BBICOT, YKJOHOB, OKCIO3MIMI
CKJIOHOB, II0JIy4Y€HHE H30JIMHUI MOBEPXHOCTH, pPacyeTsl 00bEMOB,
BEPTHKAJILHBIC IPO(HIIN 110 Tpacce JIMHU U, aHa N3 BU MM OCTH).
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2.5.3 Tpuanryasuus lejone

Hcxo mupiMu nanaeiMuU A1 noctpoeHust TIN sBisiercss Habop Touek ¢
koopmuHatamu X,Y,Z. 3ajmaua 3akimoyaeTcs B TOM, 4YTOOBI MO 3TOMY
Ha0OPy TOYEK CO3HaTh CETh CMEXKHBIX HENEPECEKAIOIINXCSI TPEYTOJIb HUKOB.
3asada NOCTPOCHUS TPHAHTYISIIUH [0 HAOOPY TOYCK SBIICTCS OJHOW W3
0a30BBIX B BBIYHCJMTEIBHOW reoMeTpud. K Heil cBomsiTcs MHOTHE JApyrue
3aJa4l, OHAa [IMPOKO HCIOJB3yeTCs B MAIIMHHON rpaduke u
reoMH(GOPMAMOHHBIX CHCTEMaX U1 MOJCIMPOBAaHHSA IOBEPXHOCTEH W
peleHus IPOCTPAHCTBEHHBIX 3,124

3amaga TOCTPOEHHS TPHAHTYIMIMH II0 HCXOJHOMY Habopy ToOUeK
SABISIETCS HEOJHO3HAYHOH, MOPTOMY BO3HHMKAaeT BONpPOC, Kakas WH3
Pa3MMUYHBIX TPUAHTYJSOUK Jydime? MOXKHO, HampuMmep, ONTUMAJIbHBIM
pelIeHHeM CUYMTAaTh TaKoe, IPH KOTOPOM CyMMa JUIMH BceX pédep Oyraer
MHHHUMAJIBHON Cpeu BCEX BO3MOXKHBIX TPUAHTYJSHHA, MOCTPOCHHBIX Ha
TeX )K€ UCXOJHBIX TOYKaxX. PelleHue 3aJa4yu MpH TAKOM YCIOBHUH HMEET
BBICOKYIO TPYI0EMKOCTS [34].

a) 6)
Puc.2.5.3 -®opmupoBaHue TpEYroibHUKA B TPUAHTY UK J{eJloHe : a)
KpYT, OCTPOEHHBIH 110 Toukam 1,2,4,Bkimogaet Touky 3; b)kpyr,
MOCTPOCHHEIH 1Mo ToykaM 1,2,3,He BKIF0YaeT TOUKy 4.

Haubompmee pacnpoctpanenne B ['MIC momyuymma TpHAHTYISIHA
Henone (Delaunay),kotopas Ha3BaHa 10 MMEHH €€ aBTOpa COBETCKOIO
matemaTika bopuca Hukonaesuua Jlemone (1890-1980)ITo ompenencuuio
Jenone 1pu TOYKHM (GOPMHUPYIOT TPEYTOJBHHK B TPUAHTYJSIIUU TOTAA H
TONBKO TOTAd, KOTJAa B OKPYXHOCTH, ONHCAHHOW BOKPYT 3TOTO
TpeyrojbHUKa HET NPYTUX ToueK pa3ouenus. Kaxxaplii orpaHHYMBAIOLINIA
TPEYTOJBHUK KPYT HE COJICPXKUT TOUYEeK U3 Habopa BHy Tpu ero (puc.2.5.30).

OnvH U3 aJrOPUTMOB MOCTPOCHHUS TPHAHTYJsUMK J{eJIoHe OCHOBaH Ha
resepupoBanuy noauronos Tuccena (Thiessenyum Boponoro. st 3toro
HOBEPXHOCTh pa30uBaeTcss Ha OONACTH, B KOTOPBIX KaKJas TOYKa
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pacmosoxkena Oke BCEro K HEKOTOPOMY Y31y CeTH — TeHepHpYIOUIeH
Touke. IlomyueHHBIe TpaHUIBI HA3BIBAIOT IOJUTOHAMU THCCEHa WM
noiuroHamu BopoHoro. /IBe TOUKH COEMHSIOTCA JIMHUEN B TPUAHTYJISALUU
Jenone, ecau ux noauronsl TucceHa UMeErOT OOIIYI0 TPaHUIly. DTOT METO]
NO3BOJIIET MOIMy4UTh TpeOyemble TpeyronbHukd. Ilomuronsr Tuccena
UCIIOJIB3YIOTCS TAKKE NP aHAIM3e OJIM30CTH.

Puc. 2.5.4 -ITommrousr Tuccena

2.5.4 Tonojorust B TIN

Mogens TIN — sT0 TOomOjOTHMYEecKass CTPYKTypa MIaHHBIX: pedpa
COCIMHAIOTCS B Yy3J1aX; KaXbli TPEyrojbHHK CMEXHBIH C COCEJHUMHU
TPEYTrOJIbHUKAMH.

Tonosnorndyeckue OTHOMICHHS CO3JAIOTCS ITyTeM CO3JaHUs B Oase
JAHHBIX U1l KaXKJOro y3ja yKa3aHUsl Ha CMEXHble y3ibl. IIpocTpaHcTBO
BOKPYT TCPPHUTOPHH IIPEIC TABIAC TCS (QUKTHBHBIM y3IIOM.

Puc. 2.5.5 -Moneas TIN
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Mogens TIN (puc. 2.5.5)B uudpoBoM Buze onuckiBacTCs CBI3aHHBIMHU
¢aiinamu - Qaiinom BepuH (1abn.2.5.1), haiinom ykaszateneir u (aiiom
TPEYroMbHUKOB (Ta0um.2.5.2). JIyist KakI0H TOYKH pa30MeHHs COXpaHsIeTCs
ec YHHKAIbHBI HOMEp, KOOPAMHATHL M CIHCOK TOYEK, C KOTOPHIMH OHa
COeIMHEHA NPSIMBIMH ([I0 YAaCOBO CTpEIKe).

Ta61.2.5.1 —Crnucox BepmuH

Bepmuna X Y Z
1 X1 Y, Z3
2 X2 Y, Z
3 X3 Ys3 Z3
4 X4 Yq Z4
5 Xs Ys Zs
6 Xs Ys Ze
7 X7 Y7 Z;

Ta61.2.5.2 —Crincox TpeyroJs HUKOB

TpeyroapHUK Bepumnst CMmexHbIe
TPEYTOJbHU KU
A 5 6 7 B D F
B 1 5 6 A C Q
C 1 2 6 B D R
D 2 6 7 A C E
E 2 3 7 D F S
F 3 5 7 A E G
G 3 4 5 F T P
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2.5.5 Oranel cospanus momenau TIN
Mogzens TIN co3naetcs B ciieayronie mocie J0BaTeIbHOC TH.

Oman 1.3anaHre MHOXKECTBA TOYEK | 110 KoopuHaTtam X, Yi, Zj.

Puc. 2.5.6 -MHOXkeCTBO TOYEK

Oman 2.Tloctpoenne Tpuanry mus [enoxe

N

Puc. 2.5.7 -Tpuanrynsuus [lenone

Oman 3.BBox muuuil nepernda nosepxuoctu (Breakline)u mommduxanms
TIN ¢ yderom muumii meperu6ba. Jlmanu neperuba penpbeda ompenessor
pe3Kre M3MEHEHHs! MOBEePXHOCTH, TaKWe KakK JMHHUS Bepxa, HHM3a OTKOCa,
rpeOHH, TalbBETU U Jp.
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P %

Puc. 2.5.8 — Jlunuu nieperuba nosep xHoc i [29]

DOman 4. Beox obOnacrteii uckmouenus (Exclusion areas}y mocrtosHHbIM
3HaueHneM Z u momupukanus TIN ¢ ydyeToM MOJHMIOHAIBHBIX 00BEKTOB,
HanpHUMep BOIHOM MOBEP XHOCTH .

Puc. 2.5.9 -O6ac i uc kmoucHus [29]

Oman 5.Pemenne 3ama4g mo moaemu TN moBep xHOCTH.

2.5.6 Y paBHe HHe HOPMAaJIH K I'PAaHH TPe YT 0JIb HUKA

B TIN-mozmenn mpocTpaHCTBEHHOE TOJIOKEHHE  TPEYTOJbHUKa
XapaKTepu3yeT HOpMaJb K €ro TPaHH.

129



" AZ(0,0,1)

P(g h i) Y0, 1,0

LB e £.0)

A r)(' (1,0 0)
Puc.2.5.10 —Hopmaib P x rpanu Tpeyroyb HUKA

TpeyrombHuk 3agaercs Tpems ToukaMu  (X,Ya), (6:Yb), (%:Yo)-
Hopmans P K MOIOCKOCTH TpeyrojibHHKa OIpPEISNSeTCs HOPMAaIbHBIM
BekTopoM P = {ps, P, P}, KOTOpPBIiA MOJIydaeTcst Bpe3yibTaTe BEKTOPHOTO
npousBeneHus BekTopoB AB u AC nByx ero cTopoH. [li1g HOpMaJIbHOIO
BeKTOpa P Ka) I0T0 TpeyroJib HUKa BBIYHCIISIFO TCS |

1) npsiMOyToJbHbBIE e KAPTOBBI KOOPAMHA THI:

=l ¥y Y (z2- 2-(%-2)* (Y. - V.)]
p={ 7= 2*(x- % -(%-%*(z-2z) @51
R=l %= % *(x- v -(¥%-¥)*(x-x)]

2) HANPABJISIO € KOCHHY CHI '

g :% (2.5.2)
pa + pb + pc

h :% (2.5.3)
Pa+ B+ P

P (2.5.4)

i =
2 2 2
Jp2+pi+p
3) mpoeKIUK K TOPH30H TaJIb HOM MII0CKOCTH:

Pa

P+ p;

e= (2.5.5)
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f= P (2.5.6)
/ 2 2
pa + pb

OTH 3aBUCHMOCTH ABJIIIOTCS 0a30BBIMH JUI PEIICHHS 3aJad OTOOpaXEeHUS
Y aHaJM3a II0BEP XHOC TH.

2.5.7 CpenctBa mogesu TIN 151 oToOpaskeHHs1 MOBE PXHOCTH

Mogens TIN uMmeer 3¢ dexTuBHBIE CpeACTBA 0TOOPAXKEHHS MOBEP XHOCTH
MOCPEACTBOM JKCIIO3UIIMU CKJIOHOB, KPY TU3HBI TpaHel, 3a TCHEHHs IpaHEeH,
JIMATIa30HOB BBICOT JJISI HOBEP XHOCTH .

2.5.7.1 Okcno3uyusa cknona

Okcnosunust (ASpect) oTaensHO#M rpaHn ompejenseTcst yriaom S Kak
HAIpaBICHHEM IIPOCKIMH HOPMadl Ha TOPHU3OHTAIBHYIO MOBEPXHOCTh
OTHOCHUTEJIGHO HampaByeHus Ha CeBep. YTOJI BRIYUCIACTCS MO hopMyie:

Pe (2.5.8)

[ = arccod( F arccos——
VR

il

asac

- =

Puc. 2.5.11 -OT1obpaxeHne 3KCIO3M UK C KIOHOB
2.5.7.2 Kpymusna zpanu

KpyTusna rpanu (Slope)npeacraBisieTcsi yriioM HakjOHa HOPMalH K
ropu3oHTanbHOU TMHUU. OH oNpeseeTcs KaK JONOIHEHUE 10 od ymma a:
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a = arccos(=arcco % (2.5.9)
pa + pb + pc

normal

zlope ang =

o

Puc. 2.5.12 -OTtobpaxenue KpyTH3HBI TpaHeH

2.5.7.3 3amenenue cpanei

3arenenue rpaneii (Hillshading)onpenensietes oTHOCHTE IBHO BEKTOpa
HANpaBICHUS Ha CBETHJIO. [IOJIOKEHHE CBETHJIA 3a/aeTCsl a3uMyTOM
(Azimuth)u y rmom Bo3BblieH ust Hax ropusoHToM (Altitude)ceerua

3ajaua pacdera 3aTCHEHHS CKJIOHOB OOBIYHO HCIONB3YETCSA IS
aHaJu3a OCBEIIEHHOCTM 3eMU. B B3 € 3TUM 4acTo BO3HUKAET
MOTPeOHOCTh JIOTIONHUTENIFHOTO ydYeTa TeKyIIeTo IOJOKEHHS COJHIIA.
Takum 00pa3oM, KaXIblii TPEYrOJbHUK TPUAHTYJISIMA MOXKET OBITh
npoKIaccuGUIMPOBAH IO NPUHIHUITY TPUHAIIEKHOCTH K TOMY WIH HHOMY
pervony. Ilocie 3TOro HyXKHO TPOCTO BBI3BATh AITOPUTM  BbIJACICHUS
PETHOHOB.

rorrrsl

Eun

illurrmakion sl

- =

Puc. 2.5.13 -O1oOpaxeHne 3aTeHeHUs rpaHeit
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2.5.7.4 Jluanazomnul ¢sicom

Hus otobpaxenus muamnazonoB BeicoT (Range of elevationsgeicota
NPOM3BOJILHONW TOYKH BHYTPH TPEYTOJbHMKA OTPENECISETCSA 110 YPABHEHUIO
IUJIOCKOCTH, 3aJaHHOM  BEPUIMHAMH  TPEYroJibHHKA. ILIOCKOCTH ¢
HOpMabHBIM BekTOpoM P = {pys, Pu, P}, mpoxo mmas yepes Touxy Mo (Xo,
Y0, %), OTIHCHIBAETCS Y PABHEHHUEM :

Pa(X—=%) +Po(y—Y) +Pc(2-23)=0 (2.5.10)

Orcro Ja 1O H3BCCTHBIM 3HAYCHMAM X M Y HAXOMATCA  BbICOTBL
TMPOM3BOJIbHBIX TOYCK.

Puc. 2.5.14 -OT1o0OpaxeHue AHana3oHOB BEICOT
MuTepronauus  M30JIMHUN  BBINOJHSAETCS IO  KAKJOW  IpaHu
TPUAHTY JISILAH.

258 Pe3lome mpencraBiieHusi reorpaguyecKHX O00beKTOB
TPHAHT YJIsI {UOHHBIM U M O eJIsIMU

O0o0IIeHHasT XapaKTepUCTAKa TMpeJCTABICHUS TeorpadHuecKuX
00'BEKTOB TPUAHTYIISIIMOHHBIMH MOJICTISIMH TTpHUBe iIeHa B Ta0i. 2.5.3.
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Tabmmma 2.5.3 —Pe3tomMe mpesc TaBie HUs TeoTpad UIeCKUX 00BEKTOB
TPUAHTYIISIIMOHHBIMU MoieismMu [29)].

Pokyc MoaeIu

TpuaHry ISUMOHHBIC JAHHBIC OPUCHTHPOBAHBI
Ha 3P eKTHBHOE MpeE ICTA BICHUE
MOBEPXHOCTH, KOTOPOE MOXKET 0TOOPaKaTh
KOHLICHTPALMHU BBICOT HJIH JAPYTHX CBOMCTB.

HcTouHU KM TaHHBIX

KoMmmunsiis MatepuanoB a3pohoToCheMKH,
coop GP Sonpenenenwmii,

KOHBEPTUPOBAHUE M3 BEKTOPHBIX U30JIMHHUH,
HMITIOPT TOUEK CO 3HAYCHUSIMH Z.

XpaHeHue Kaxxnast BepuvHa rpaHy TPUAHTYJLALU U

IPOCTPAHCTBEHHBIX HUMEET X, Y KOOPJUHATHI.

JIAHHBI X

IIpencraBnenue 3HaueHUS Z TOYCK OTPEILIIOT hopMy

IPOCTPAHCTBEHHBIX NOBEPXHOCTH. JIMHUY NepenoMa ONpeIeisIoT

00BEKTOB CTPYKTypHbIE U3MEHEHU IIOBEP XHOC TH,
TaKHe KaK IpeOHM UJIH TaJIbBETH.

Tonosnornyeckue Kaxx a1l TpeyroJbHUK CBA3aH CO CMEXHBIMHU

OTHOIIEHUS TPEYTOJbHUKAMH.

I'eonpoctpancTBEHHBIHI
aHaIM3

BbIYHCICHU ST BBICO T, KDYTH3HBI H
HAIpaBJICHHS CKATOB, TOC TPOCHHUE H30JI1M HUI
(ropuzoHTasEeil) HOBEP XHOC TH, BBIYHCIICHHE
00BEMOB, IOCTPOCHHE BEPTHKAIBHBIX
npoduIei, aHaIN 3 BUMMOCTH .

Kaprtorpaduueckas
PO Iy KITHS

TpuaHryIAUMOHHbIE JAHHBIE SIBJISIO TCS
JYYIIAMHY JJ1s1 60TATOTO MpPE ACTA BICHU ST
TIOBEPXHOCTH. Ot JaHHBIC MOTYT OBITH
BU3YyaJIM3UPOBAHBI, UCIIOJIb3Y IIBET, 4TOOBI
TPEACTABUTH BbICO Thl, CKJIOHBI,
OPHEHTUPOBKY HMIJIM OCBEILIEHHOCTEL B

Tpe XMEpHOU NMepCIEeKTHBE.
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2.5.9 KoHTpoabLHBIEe BONPOCHI M 3aJaHHUS JJs €aM OCTOsI TeJIb HOii

padoTsl
1)

2)

10)

Yro npenctaBiseT coboii monens TIN reorpadudeckunx 00beKkTOB?
Kaxumu cBoiictBamu oOnamaet Moaes T IN?

B yem 3aximogaetcst npuHOUT (OPMHUPOBAHHS TPEYTOJIbHUAKA B
TpuaHryysiuu [lenoHe?

UYeM ompeIerisiFo TCS TOIOJIO THY€CKKe O THOIeHHs B Mojienin T IN?
Onummte 3 Tanb! co3aanus Mozaeu T1N.

[Nony4nTe ypaBHEHHE HOPMAJH K TPAHU TPEYTOIHHHUKA.

OmumuTte CpeicTBO OTOOPaKEHMS MOBEPXHOCTH MOCPEACTBOM
9KCHO3HINH CKIOHOB.

Omumurte CcpeAcTBO OTOOpaXKEHMS MOBEPXHOCTH MOCPEACTBOM
KPYTU3HBI TpaHeH.

OnuummMTe CpencTBO OTOOpa)KeHHs IMOBEPXHOCTH MOCPECTBOM
3aT€HEHUs rpaHeil.

OmuimuTe CpeiCTBO OTOOPAXKCHUS MOBEPXHOCTH MOCPEICTBOM
JIMATIa30HOB BBICOT.

[lpuBenute 0OOOLICHHYIO  XapaKTCPHUCTUKY  MPECTABIICHUS
reorpaUIecKuX 00bEKTOB TPHAHTYJIAIIHOHHBIMH MOJICTIIMH.
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Yacts 3

CBOP U INOAI'OTOBKA
I'EOITPAONYECKUX JAHHbIX



Pasnen 3.1
CBbOP U ITIPEABAPUTEJIbHAS ObPABOTKA

['EOTPAOUYECKUX TAHHBIX

OcuoBy  uHpopmaumonnoro obecneuenuss [HC  cocTaBistoT
HUCTOYHHUKH MPOCTPAHCTBEHHBIX JAHHBIX. MHpoOpMannoHHOEe oOecredeHue
T'C ocrtaeTcs kpaiiHe TpyJOEMKUM JEJIOM. 3aTpaTel Ha HHPOPMAIMOHHOE
obecricucHre TEOMH(POPMAIMOHHBIX MpoekToB aocturaloT 90% ot wmx
001ei CTOMMOCTH.

O6 o0beMe MPOCTPAHCTBCHHBIX JAHHBIX TOBOPST CJIEAYIONIHE
pe3yibTaThl CIENUATLHO TPOBENCHHBIX HccienoBanuii: no 70% Bcex
JAHHBIX, COCTABJIIOMNX WH(GOPMAIMOHHBIE PECypChl HAIMH, PETHOHOB U
BEIOMCTB, HMEIOT MPOCTPAHCTBEHHYIO MPHUBSI3KY HWIH MOIYT OBITh
KOODPMHHUPOBAHBI, IOJIyYUB CTATYC PO CTPAHCTBEHHBIX.

B coBpemenHoM of0mecTBe reomH(GOPMAIHS pPACCMATPHUBACTCS Kak
HAIIMOHANBHBIN pecypc. OHa SBISIETCS TAKXKE TOBAPOM, KO TOPBII CO3aI0T U
nokynaioT. [eoumHdopmanust CIy>XKUT OCHOBOM yIpaBieHHSI B TeX
OpraHu3alMsiX, TIAe HYyXHA aKTyallbHas wWHGpOpPMAIMs, CBsi3aHHAS C
NpPOCTPAaHCTBEHHBIMU CTIpyKTypamu. OHa coueraeT B cebe Bce CBOWCTBa
uHpOopManuu U HHPOPMAIMOHHBIX PO AYKTOB B 3TOM €€ YHHKAIBHOCTh U
[ECHHOCTb.

Coop wuHbOpManuu pemaeT JBe 3aJaud: TOJyYCHHE MEPBUYHON
reonH(pOpManuy U YacTHIHOE IIpeoOpa3oBaHKE €€ B Te0JaHHEIE.

3.1.1 HcTouHuKH reor pad HueCKHX AaHHBIX

Iudposas cpema cymectsoBanuss ['MC mpemmonmaraeT mudpoByio
¢dbopmy oOpabaTteiBaeMbIX JgaHHBIX. CyIlIecTByeT OTPOMHBIM uara3oH
BUJOB JAaHHBIX, HCIIOJIb3yEMBIX T€OMH(POPMALMOHHBIMH CHCTEMaMHU. DTO
OTpaxkaeT pasyMuHble nenn camux cucteM. [Tockomsky I'MIC Moxer ObITh
UCIIONIb30BaHa I Pa3HOOOpA3HBIX NPWIOKEHHH, HANpuUMep, TAKHX Kak
TOPOJACKOE  IUIAHMPOBAaHWE,  MAapKETHHTOBBIE  HCCICJIOBAHUS WM
apXeo JJOTHYeCKUH aHa I3, UCXOHBIH MaTepHall MOKET OBITh TPYIHBIM IS
BCECTOPOHHEH MHBEHTAPHU3AL MK W KIaccupUKanun. Jlaxke B paMKax O JHOTO
I'NC-poekTa acCOPTUMEHT HEOOXOJMMBIX MATEPUAIOB MOXKET OBITh
pasHeiM. Hecmotps Ha TO, 4TO BHA MartepHana OymeT CyIIECTBEHHO
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OTIMYATECS OT MpoekTa K mpoekry. I'MC-cmenuammicTsl 10 JDKHBI 3HATH O
HEKOTOPBIX M3 Haubonee JOCTYNHBIX HMCTOYHMKAX JAaHHBIX, 00 UX
XapaKTepUCTHKAX U OTPAaHUYCHUAX.

Haubonee pacmpocTpaHeHHbIE HCTOUHUKH MPOCTPAHC TBEHHBIX JAHHBIX

CleyoNIHe !

*  TomorpadUuecKHe KapThl ¥ IIJIaHbl AHAJOTOBBIC;

*  TomorpadUuecKue KapThl U IJIaHbl U(POBLIE;

"  JaHHBIC TOMOTPA(QUUECKUX CHEMOK, H3MEPEHHH 3JICKTPOHHBIMHU
TaXeOMeTpaMu u IIpHEMHHAKaM U rI006aMbHOM CHUCTEMBI
MO3UIIMOHUPOBAHHS;

*  MaTepHaJbl IUCTaHIMOHHOTO 30HAMPOBAHUSA 3EMIIH,

=  (a30BbIe HAOOPHI TEOMPOCTPAHCTBEHHBIX JAHHBIX;

"  UHTCPHET-UCTOYHHUKU IU(POBBIX IPOCTPAHC TBCHHBIX JAHHBIX;

=  oOulereorpaduueckre U TeMaTHIECKUE Kap Thl;

= 3eMJIeyCTpOUTEeJIbHAs JOKYMEHTALU,

®  IpajoCTpOHTeNbHAs JOKyMEHTallus,

Hanbonee pacnpoctpaHeHHblE HCTOYHMKHM CEMAHTHYECKUX IaHHBIX
cleyoume:!

®"  Ta0JMIEL;

"  TEKCTOBHIC JOKYMECHTHI.

Tonozpmjmuecxue Kapmbl U njiaHbl aAHA10206ble

Kaptel — 310 Hambonee M3BECTHBIE MOJETM peansbHOro Mupa. KapTer
UCTIONB3YIOTCS THICSYH JIET ISl TOTO, YTOOBI IPEACTABISITh HH(OPMAIHIO O
peansHOM Mupe. KapTsl 0Ka3anuch 4pe3BblUaiHO IOJIE3HBIMU ISl MHOTHX
OPWIOKEHU B pasnuyHbIX ob6nacTax. KoHuenuuss u au3aiiH  KapT
pa3paboTaHbl TaK, 4TOObl MHTEPNPETUPOBATH PEAJbHBIH MUp SBICHHH B
NpaBWIbHbIC, YETKHE W TOHATHBIE [UII MHOTHUX HPEJICTABJICHUS.
Kaptorpaguueckummn  HCTOYHMKAMH  SIBIMIIOTCS  Tomorpaduyueckue,
obmereorpauueckue u TeMaTHIECKUE Kap Thl.

Tomorpaduueckas KapTa TNpeACTaBIIET COOOW yMEHBIICHHOE W
00001meHHOe N300pakeHNEe 3eMHOW MOBEPXHOCTH, CO3JAHHOE IO €IMHON
MaTeMaTH4ecKOd OCHOBE M O(OPMIICHHIO, TEperafouiee pa3MeIleHue |
CBOMCTBA OCHOBHBIX NPHUPOIHBIX U COIMAIHFHO-3KOHOMHYECKHX 0OBEKTOB
MecTHOCTH. Tomorpadudeckne KapThl M IJIAHBI, KOTOPHIE TPAAHIUOHHO
CO3/1aBaIUCh HA OyMa)KHOH OCHOBE, U NPEACTABIAIOT COOOI aHAIOTOBHIC
Mozemu. Tonorpaduyeckne KapTbl SIBISIOTCS NEPBHYHBIMHU JI@HHBIMH.
Tonorpaduyeckne kapTel  SBJISMIOTCS  HUCTOYHMKOM  JAHHBIX VIS
HPOM3BOHBIX Kap T, HAIIPUMED, TEMATUUECKHX.
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HenmocTtaTkOM KapT ABISIETCA TO, YTO OHU OTPAHUUYEHBI B JABYMEPHBIX
CTaTHUECKUX TMPEJCTABICHHAX, M UYTO OHH BCErga OTOOpakaloTcsi B
ompezencHHoM Macmrabe. Kapta Bcerga sBisietcs rpaduyecKUM
OpeACTABICHUEM Ha ONpEeAeNeHHOM YpoBHe aAeTamms3anuu. Ha xkapTte
MaciuTab ompeiessieT NPOCTPaHCTBEHHOE paspelieHue rpaduuecKoro
npexacTaBieHus. YeM MeHbIe MaciuTal, TeM MEHbIIE JeTajleil KapTa MOXKeT
nokazate. C Jpyroil CTOpOHBI, TOYHOCTb MpPEJCTABIEHUS JaHHBIX
OTPaHMYMBACT [WMANa30H COOTBETCTBYIOMMX MacmTaboB.  Bribop
HaJUJIeXamero Macmrada KapTel SBIETCS OJHUM M3 TEPBBIX M Hamboiee
BaXHBIX ImaroB. KapTel Gompmux (HU3NYECKHX pa3MepoB IOJDKHBI OBITh
paspesaHsl Ha JUCTHl 11 ynoOcTBa moib3oBaHMA. HemocTaTkoM KapT
ABIACTCS TAakKe TO, YTO OHM OTPAHMYEHBI B OTOOPAXKEHUH CEMAHTHKH
00BEKTOB M3-32 OTPAHWICHHOTO MECTA HA JMCTE Kap Thl.

Jlnst mepeBoja aHAJIOTOBBIX JAHHBIX B HU(GPOBYI0 (OPMY BBINOJHSIOT
oundposky (uudpposanue — digitizing) amanoroBeIx TOmOrpadUUECKUX
kapT. [una s1oro coBpemennsie I['MC-makeTsl HMEIOT BCTPOCHHBIE
HHCTPYMEHTbI. Pa3znmmuator oundpoBKy a) muruTtaiizepom, 0) 1Mo HCIUICIO
(MHTepaKTHBHYO MM aBTOMATH3UPOBAHHYIO).

IIpouecc onuppoBKU MTHTAH3EPOM COCTOUT U3 CJIEyIOIMX 3 TaIlOB:
KpEIUICHHE K CTOJy JINCTAa aHaJOTOBOM KapThl M JUTHTal3epa, KaTuOpoBKa
JUTHUTai3epa, IMOJIydyeHHEe KOOPJMHAT TOUEK M IOCTPOSHHE NH(PPOBBIX
MoJieriel Teorpad MIeCKuX 00HEKTOB.

[npoko nmpuMeHsIeMBIil poliecc ONNUGPOBKH IO IUCIIICI0 COCTOUT M3
CIIEAYIOIINX JTANOB. CKAHUPOBAHUE JIMCTOB aHAJOTOBBIX TOMOTPaUIECKUX
KapT, IPUBA3Ka CKAHUPOBAHHOTO M300pakK€HHS K Te0Ae3MUECKON cHUcTeMe
KOOPJMHAT, TIOJyYeHHE KOOpPJMHAT TOYEK M MOCTpPOEHHE LU(POBBIX
Moieneit reorpaguuecknx 00bEKTOB.

Tonozpaghuueckue kapmut u niansl yuQposvie

C mosBICHHEM KOMITBIOTEPHBIX CHCTEM aHajJoToBas KapTorpadwus
3ameHsieTcss udpoBoil kaptorpadueit. CeronHs, KOTJa MBI TOBOPUM O
KapTorpa¢ui, MB KOCBEHHO IIpejiIosiaraeM IMdpoByro KapTorpadmio.
Hcnons30BaHNEe KOMIBIOTEPOB B CO3JAaHUN KapT SBISIETCS HEOTHEMJIEMOH
4acTl0  COBpPEMEHHOH  kaptorpadmu. Poms  kapTel  m3MeHsSeTCA
COOTBETCTBEHHO. Bce wame KapTel TepsSIOT CBOIO pOJb B KadecTBE
XpaHWIMILA JAHHBIX. DTa POJb NMEPEeX0JUT K 0azaM IPOCTPAHCTBEHHBIX
JaHHBIX. [l KapThl ocTaeTes GyHKUM S BU3yaIM3alU H.

Ludppossie Tonorpaduyeckue Kap Tl CO3AaF0TCS My TEM :

1) oundpoBKU aHAIOTOBBIX TONOTPapUUSCKUX KaPT,
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2) o00paboTku MaTepHajoB TOHOIpapUUECKHX CHEMOK, Ie0JIE3UYECKHX
U3MEPEHHH  DJIGKTPOHHBIMM  TaXeOMETpaMH M NPUEMHHKaAMH
r100aIbHOM CHCTEMBI O3UIIMOHUPOBAHUS .

3) 00paboTku MaTepuaroB JWCTAHIMOHHOTO 30HAUPOBAHUS 3EMIH
(a9p0(hOTOCHUMKOB, KOCMHUYECKUX CHUMKOB),

4) KOMOWHHPOBAaHHBIM CIIOCOOOM.

LluppoBsle  KapTel  CO3HAIOTCA  Pa3HBIMH  TCXHUYECKUMHU |
IPOTPaMMHBIMH CPEJICTBAMH M ITO3TOMY TOJyJaroTCs B pa3HBIX popMaTax.
Tpanchopmarnus TaHHBIX W3 OJHOTO pAacCIpOCTpaHEHHOTO QopMaTta B
JPYTOH cero AHs He SBJLTIO TCSA MPOOIEMHOM.

B mnociemare Tompl OCYIIECTBIEH Iepexo T Tonorpado-reoae3naeckoi
CIy>kObI ~ YKpamHBI Ha  MAaccoBO€  HCIOJIb30BaHHME  IH(PPOBOTO
kaprorpaduposanus. CymiecTBylomas TeXHOJOTUS KPYIMHOMAacIITaOHOTO
muppoBoro  kaprorpadpupoBanusi  omupaercs Ha  "Kmacudixatop
iHbopmarii, sika BigoOpaxkaeTbcss Ha TOMOTrpa(iuHUX IJIAHAX MAcCIITadiB
1:5000, 1:2000, 1:1000, 1:500"[39} psne npemnpusituii st TUPPOBOTO
KapTorpadupoBaHUS UCIIOJIb3Yy € TCS HpOTPaMMHOE obecneuenne
Digitals/Deltac ncnonb3oBanreM MaTepHajioB a3po(OTOCHEMKH.

CymecTtBytomas  TEXHOJOTUS  LU(POBOro  KapTorpadupoBaHHs
OpHCHTUPOBAHA. a) Ha H3JaHHe OyMakHOW TomorpaduuecKoil KapTsl,
6) onpeneneHHOTO MaciTaba, B) B yCJIOBHBIX 0003HaUeHUsX. B 3101 cBsi3n
BO3HHMKAeT PACXOXJICHHE B IIPEJCTABICHHU IPOCTPAHCTBEHHBIX MaHHBIX
g poBoro KapTorpadupOBaHU c MOJICIBIO JIAHHBIX B
reouHpopManuonHot  cucreme. [lostomy — nmamHble  mHdpoBoro
Kaprorpa)upOBaHUs HYXKJIAIOTCS B MHCTPYMEHTaX TpaHc(hOpMalMK HX B
WHPOPMALMOHHYIO cpely TeOMH(POPMALNOHHON CUCTEMBI.

,ZIaHHble monozpa¢uuec1<ux CHbEeMOK, u3mepenuﬁ IIEKMPOHHbIMU
maxeomempamu u nRpUEeMHUKaAmMu 27100a1bHO U cucmemaosl
RO3UYUOHUPOBAHUA

B 0a3y manabix 'MC temeps MOXXHO 3arpy»XaTth TpeXMEpHBIC JaHHBIC
mo0of  MHCTPYMCHTANBHOM  CHEMKH, W3MEPEHHH  3JEKTPOHHBIMH
TaxeomeTpamu, GP SrpueMHnKaMu 1 BHITTOTHATE B HEH BCe TpaJHIIHOHHBIE
BBIYHUCIICHUS, HEOO XOAMMBIE TSI KOPPEKTUPOBKH ITUX JAHHBIX U CO3JAHUS
KOOPJMHATHBIX TOYEK C M3BECTHBIMH YPOBHSIMH OmMOKH. [ Mo TydeHus
HAWIyYIIeTO 3HAYCHHUS TOYKH MOXKHO IPOM3BECTH KOPPEKTHPOBKY paszpos-
HEHHBIX JJAHHBIX METO IOM HAaUMEHBIIN X KBa APATOB.

Wsmepenus koopauHatHoit reometpun (COGO) MOryT ObITh TaKKe
00beIMHEHBl C JAaHHBIMH ChEMKH, UX MOXHO 00palaTtbiBaTh OJIHUM U TEM
xe crocoboMm. B 0a3y HOaHHBIX TCOCHEMKHM TAKKE MOXKHO BKIIIOYHThH
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KOOpAMHATHI, moyyueHHble (GPSupuemunkamu. OOpaboTka JaHHBIX
CBEMKH ¥ BBIYHCICHUS BBIIOIHAIOTCS B 0a3e I€OJaHHBIX B TOM K€
KOOPIMHATHOM MPOCTPAHCTBE, YTO U 00pabOTKa IPYTUX JAHHBIX.

[ponecc nepenaun JaHHBIX OT MOJIEBBIX CTaHIUH, 00pabOTKU JaHHBIX
MHCTPYMEHTAIILHOH CBHEMKH, MOCJEIyIolel neperayn 00paboTaHHBIX
nmaHHbiX B cucteMbl COGO u CATIP 111 OTPUCOBKHM M CTPYKTYPH3AIUK U
3ateM nepegaun B 'MC ans uHTErpanuu ¢ APYTMMHU JaHHBIMH CETOJHS
MOXeT OBITh peajn30BaH B OJHOH 0a3e Ie0JaHHBIX B €IMHOM KOOpIWHAT-
HOM IIPOCTPaHCTBE.

HoBass BO3MOJXKHOCTH, CyIIECTBEHHass C TOYKH 3pEHHS OOecredeHU
TogHocT 6asel maHHBIX 'MIC, — wWHTerpamus JaHHBIX Te€0Ae3WIECKON
cpeMku ¢ MectononoxeHnem [MIC-o0bexkToB Ha KapTe. MoOXeT OBITh
YCTaHOBJCHA NPUBS3KA MEXAy KOOPIMHATAMH, MOTYyUYECHHBIMH U3 JAHHBIX
CbEMKH, M TOYKaMH Ha oObekTax. Ilocie »TOro OOBEKTHI MOXKHO
HNEepEeMECTHTh B MPABUILHOE MOJOKEHHE U B TaKOM BHJE COXPAaHUTh UX B
6a3ze fgaHHBIX. MOXHO BBIOpaTh JOMYCKM 3aMBIKAHHSA, alITOPUTMBI
KOHQUTYPUPOBAaHUS M NAaKeTHyl0 00paboTKy NHO ypaBHUBaHHIO. MOXHO
Jno6aButh nemkoM HoBble ['MIC-00BEKTHI, ONpEIENICHHBIE IO JaHHBIM
reoJIe3NUECKUX U3MEPEHHH, a TAKKe MOBBICUTh TOYHOCTh CYIIECTBYIOLIMX
I'MC-mannpiXx. OmMOKA MECTOIIONOKEHHH HOBBIX OOBEKTOB MOTYT OBITh
IPEACTAaBJICHbl 3JUIMICAMU IOTpemHOocTed. Temeppr MOXKHO INPOBECTU
KOJIMYE CTBEHHOE CpPaBHEHHWE JOIyCKOB OTHOCHTCJIEHOM W abCOJIO THOM
omnOKN, YyKa3aHHBIX B ONHCAHUAX WHPOPMAIMOHHBIX MPOIYKTOB, C
TOYHOCTBIO pa3MenieHus 00bEKTOB.

Mamepuanst OucmanyuoHHO20 30HOUPOBAHUA 3emau

Juctaniponnoe 3onmupoBanue 3emym  ([33) — HabmoneHwue
HOBEPXHOCTH 3eMJIM aBHALMOHHBIMH W KOCMHYECKUMH CPEICTBAMH,
OCHALIEHHBIMHM PA3IMYHBIMM BHJAMH CHhEMOYHOIl ammapatypsl. PaGoumii
IMana3oH CbhEMOYHOIl ammapaTypbl COCTaBsIeT OT JOJCH MHUKpOMeTpa
(BumMMOe onTHYecKOe H3IMydeHHe) 10 MeTpoB (paaMoBOJHBI). MeTo bl
30HIMPOBAHUSI MOTYT OBITh I[aCCHBHBIE, TO €CTh HCIOJB3YIOLIHE
€CTeCTBEHHOE OTPAXKECHHOE MJIM BTOPHYHOE TEIUIOBOE M3JIyueHHE 00BEKTOB
Ha TOBEPXHOCTH 3eMi, OOYyCIOBJIEHHOE COJHEYHOH aKTUBHOCTBHIO, M
AKTMBHbIC,  HCIOJb3YIOLIME  BBIHY)XKJCHHOE  H3IyYeHHE  OOBEKIOB,
WHHUIMUPOBAHHOE MCKYCCTBEHHBIM MCTOYHMKOM HAlpPaBICHHOIO JEWCTBHUSI.
Martepurainsl AUC TAHIHOHHOTO 30HIMPOBAHMS 3EMJH, SIBIIFOTCS OJHUM H3
OCHOBHBIX HCTOYHHKOB JAaHHBIX A TeOMH()OPMAIMOHHBIX CHCTEM. JTO,
IpeXe BCero MaTepHasl a3po(hOTOCHEMKH H KOCMHUYECKOH ChEMKH.
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AspoghomocHumxu

AspodoTocheMKa BBHINOJHAETCS B OCHOBHOM ISl TONOTpadUuecKoro
KapTorpa)UpoOBaHUsL TEPPUTOPHH, TAKKE IPUMEHSIOTCS B TEOJIOTUH, B
JIECHOM H CEJIbCKOM XO3sHCTBE.

CoBpeMeHHbIE METOJBl 00pabOTKM MaTepHasoB a3pO(OTOCHEMKH —
mu¢pposast Gororpammerpuueckas o6paboTKa, MO3BOJLSIIOMIAs ONPEACIATh
TeOMETPUYECKNE, KOJMYSCTBCHHBIE W JpYIHe CBOWCTBA OOBEKTOB Ha
MOBEPXHOCTH 3eMJHX MO (oTOTpadUIeCKUM H300paAKESHUSIM, TIOTyIAEMBIM C
MOMOIIBI0 JIETATEJIFHBIX alapaToB JHOOBIX BHIOB. B HacTosmee Bpems
00paboTKa  TOJIYyYEHHBIX  H300pak€HUH  BeJeTCS C  MOMOIIBIO
KOMIBIOTEPHOII TEeXHMKM U mporpamMMm mii  (OoTorpaMMeTpHUuecKoit
o0pabotkn wu300pakeHnit. [lpw 5TOM JOTOJHHUTENHHO BBIMOJH SIOTCS
KOPPEKIHN TNEPCHEKTUBBI, JUCTOPCHU M WHBIX ONTHYECKUX MCKaKEHUH,
[BETOKOPPEKIIMS MOTYyYCHHBIX CHUIMKOB.

DoTorpaduueckoe H300pakeHHe MpeoOpa3oBbIBACTCS B ILU(PPOBYIO
¢dopMmy mnyteM ckaHupoBaHWs. [Ipu 3TOM U300pakeHHE AEIMTCS Ha
OTIPEJICIICHHOE KOJMYECTBO MUKCEJIOB PaBHBIX IUIomaeii. Kax i Takoii
IUIOIIaTHOW OOBEKT COJNEPHKUT AOCTATOUHYIO MHYOPMANUIO B OTHOLICHUU
[BeTa M IIJIOTHOCTH I(BeTa. B mm¢ppoBoi QoTorpamMMeTpuu TOYIHOCTH
MOJMy4YeHHsI pPe3yJbTATOB BO3pAacTaeT C YBEIMYEHHEM pa3pelIeHUs
CKaHHpOBaHU:. UeM MeHbIIe pa3Mep IMHUKCeNa, TeM TOYHee pe3ybTaT.

[IInpoko HCHONMB3yEeMBIM MPOIYKTOM IU(POBOH 0OPabOTKU SABISIOTCS
opTodoToruansl. OpTodoTomnan - 310 GpoTorpadUIecKuil IIaH MECTHOCTH
Ha TOYHOW reoJIe3nUecKoll Omope, MOJYyUYEeHHBIH MyTéM adpo(OTOCHEMKH C
HOCHCAYIOIMM  Mpeobpa3oBaHHeM  a’pOCHUMKOB (M3  LCHTPaIbHON
OPOCKIUK B OPTOTOHAIBHYI) HAa OCHOBe 3()(EeKTHBHOrO MeToha HX
¢ dhepeHHnaIbHOro 0pToPhOTO TPAHCHOPMHUP OBAHHS.

Kocmuueckue crumxu

Coop nanubix misi TMC Ha 0a3e KOCMHUYECKHX CHHUMKOB BBICOKOTO
pa3pemieHuss ~ CTAHOBHTCA  Bce  OoJyiee  TOMYyJSpHBIM  Ojaro maps
YBEJMIUBIIEM Y CSI YUCITy CITy THUKOB H ap XBOB JaHHBIX.

Kocmuyeckue CcheMKH  BBIMIOJNHSIIOT C  HCIOJB30BaHHEM  JOO
¢ortorpaduuecknx, OO CcKaHEepHBIX cucTeM. KocMuueckas cbhbeMKa
OCYILECTBISACTCS CIIeNUAJIbHBIMHU NPHOOpPaMHU - JaTYNKaMH. JJaTINKA MOTYT
OBITh MACCHBHBIMH W AaKTUBHBIMH, T[PUYEM IIACCHUBHBIC JATYHKA
YJIABIMBAIOT OTPAXCHHOE MJIM HCIIyCKAeMOE ECTECTBEHHOC H3JIy4CHHE, a
AKTUBHBIC CIIOCOOHBI CaM¥ M3Jy4aTh HEOOXO IMMBIH CHrHAN U (UKCUPOBATh
ero OTpa)keHHue OT 00beKTa. Hapsiay ¢ 3TUM MO-TIPEKHEMY HCIOJB3YOTCS
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KOCMHUUYECKHE CHCTEMBI C MHaHXPOMATHUECKUM (HOTOOOOPYyIOBAaHHEM W
MHOTOCIEKTpaJIbHBIMU  (OTOKaMepaMu, O0O0ECIeunBaOIUMU  BBICOKOE
pa3peleHre U TeOMETPUICCKY 0 TOYHOCTB.

Juist  MCTAaHIMOHHOTO 30HIMPOBAHUS 3EMIIM HCIOJB3YIOTCS  YIb-
TpadHONEeTOBBIN, BHUIMMBIA HWIM CBETOBOW JWama3oH, OJMKHUN WM
¢dotorpadudeckuii, UHGpaKpacHbIH, TEMJIOBOW HHOPAKpACHBIN W
MHKPOBOJIHOBBIH ~JTHANa30HBl BOJH 3JICKTPOMArHUTHOTO  H3JIy4YCHHS.
PesynmbTaTel  IMCTAHIMOHHBIX  HM3MEPEHHH,  OCYIIECTBISIEMBIX  C
noMomupio  OopToBOH  MHG)OPMANMOHHO-U3MEPHUTEIEHOW  ammapaTyphl
AIPOKOCMUYECKOH CHCTEMBI, TPEACTABIIIOT COOOW pETHCTpamuio B
aHANOTOBOW WM HH(PPOBOH (GopMe XAPaKTEPHUCTHK 3IIEKTPOMATHHTHOTO
U3Iy4CHHUs, OTPKEHHOTO OT YYacTKOB 3€MHOIl IOBEPXHOCTH HJIM
COOCTBEHHOT'O M3JIy4EHHs 3THX YYaCTKOB.

Jnsa  cOopa TreompoCTpaHCTBEHHBIX JAaHHBIX OOJblIe MOAXOIST
00BbCIMHEHHBIC [AaHHBIC MYJBTHCICKTPAIBHBIX W MAaHXPOMATHYCCKUAX
CHHMKOB WM MaHXpoMathudeckne CHUMKH. CeroiHs TreoMeTpuiecKoe
paspelicHre — MAHXPOMATHYCCKHX CHHUMKOB B 4  pasa  BbIIIe
MYJIBTUCIIEK TP aJIb HBIX.

Bumel KoCMHYECKHX MaTepHalioB OYeHb pasHooOpasHel. Ocobo
CllelyeT OTMETHTh CHHUMKH CBEPXBBICOKOTO pa3pelIeHHs, KOTOpPHIe
HoJb3ytoTes: noBbieHHbIM cripocoM. C 2001 r. cnytauk QuickBird,
QuickBird-2 (CIHIA) mnoctaBmsui cambie BbicOKojaeTaibHBIe (61 cM)
n300pakeHusT 3eMJH, JIOCTYIHbBIE KOMMepUecKuM ToJb3oBatessiv. B 2007
rogy Obut 3amymeH CnytHuk WorldView-1, kortopsiii obecrnedunBaer
0OJIBIIYI0 JAETAIFHOCTh TMOyYaeMbIX HM300pakeHWH 3eMim K3 KocMmoca.
IpocTtpancTBeHHOE pa3penieHue cHUMKOB — 50cM B Hamupe u 59 cM mpu
yIjie OTKJIOHEHHs B 25 rpaaycoB; TOYHOCTh reorpauuecKoil MPUBSI3KA
6,5 M. B 2008 r. 6pu1 3amymieH komMepueckuii crnyTHHk GeoEye-1
cyometpoBoro paspenienus. Cencopbl GeOEye-IcoBepiieHCTBY e T IMHEH Ky
COBPEMECHHBIX OIITHYECCKUX CITy THUKOBBIX CHUCTEM IO PSAIy IMapameTpoB:
CBEPXBBICOKAs JETAJILHOCTh n300paxkenuit (paspemenne 0,41 M B
nanxpomMaTiuyeckoM U 1,65M B MyJIbTHCHEKTPaIbHOM PEXKHMaXx), BHICOKAs
TOYHOCTh MPHUBA3KM CHUMKOB (3 M IpH CcheMKe B HaJupe), BBICOKas
MPON3BO M TEIEHOC Th.

B pe3yipTaTe 3THX 3aIlyCKOB HE TOJIBKO yBEIMYMBACTCS pas3pelIeHHe
HOJTy4aeMBbIX JaHHBIX, BO3PACTAET TAKKE TOYHOCTh HO3UIIMOHUPOBaHUS (110
OIICHKAM CIeUUAIMCTOB, 10 4-5 M) © BO3MOXKHOCTh H3BJICUCHHUS
KAYECTBEHHBIX M KOJMYECTBEHHBIX JAHHBIX (3@ CUYET YBEIMUYCHUS UHCJA
CHCKTPaJIbHBIX  JMAna3oHOB, ONTHYECKOTO H  MPOCTPAHCTBEHHOTO
paspelieHusi, yMEHBIICHUS TMEPUOJMIHOCTH CHEMKH). 3HAYUTEIHHO
BO3pacTaeT 00BEM E€XKCIHEBHO IOJTy4aeMOW HHPOpPMaluH Kak 3a CYeT
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YBEJIMUECHHsI 4YHCIa amNlapaToB, TaK W B pe3yJbTaTe YIy4YLICHHS HX
TeXHUYECKHX mapameTpoB (00beM GOPTOBOU MaMsTH, CKOPOCTh MEpeauu,
HIUPUHA TOJIOCHI CHEMKH).

Hdust cbopa TIeONpPOCTPAHCTBEHHBIX JAHHBIX BajXKHbl pa3pellICHHE
CHHMKOB, PaJHOMETPUYCCKOE KayecTBO, BBHICOTA COJIHLIIA M yToll 0030pa.
Ilpu OoJybmIOM yTIIE OTKIOHCHHS OT HAIUpa HEBO3MOXXHO 0003peBaTh
TOPOJICKUE YJIHMIBI CBEPXy BHH3, P HU3KOH BBHICOTEC COJHIA IOSBISIOTCS
TCHH, OCJIOKHSIONINE NeMUPPUPOBAHUE YIHIl. BaykHBI Maxke atTMOcdepHbIe
ycoBus. ATMocdepHas JbIMKa, TEHU OT 00JIaKOB U JIFIMKAa BOKPYT 00JIAKOB
CHIXXAIOT KauecTBO CHUMKOB. Jlannbie /[33, mosiyueHHBIE C KOCMUYECKOTO
anmapara, XapakTepu3yrTcs OOJBIIOW CTENEHBIO 3aBHCHMOCTH  OT
npo3padnoctd atMocdepsl. [losToMy Ha KOCMHYECKMX ammapaTrax
UCHOJIB3YETCsI MHOTOKaHalbHOE 000pYJOBaHUE MACCHBHOTO M aKTHBHOTO
THIIOB, PETHCTPUPYIOUIME 3JICKTPOMArHUTHOE H3JIyYCHHE B Pa3IHYHBIX
JMara3oHax.

Hcnonp30BaHWe JaHHBIX JUCTAHIUOHHOTO 30HAMPOBAHUS SBILSICTCS
Hanbosice S(Q(PEKTUBHBIM METOAOM MOJYyYCHHS HPOCTPAHCTBEHHOM
uHpopmanuu 00 oObektax. Jlanupie JI33 OOBEKTUBHBI, JIOCTOBEPHBI,
HaIJII THBI, IPH 9 TOM 3aTpaThl HA NOJyYeHHUE HHPOpPMAIHU 00 HcClie Ty eM o
MECTHOCTH CYIIIEC TBEHHO HUKE CTOMMOCTH MPOBEJICH Ul HA36MHBIX paloT.

bazoevie Ha60pbl 2eonpocmpaHCcmeeHH blx OaHHbIX

B koHTeKCTe MOCTpOCHHSA HHGPACTPYKTypHl T'€OIPOCTPAHCTBECHHBIX
nanubix (UCTIJ]) ycTaHOBICHMS €IMHCTBEHHON CpEbl HPEIyCMAaTPUBACT
CO37IaHUSI  COOTBETCTBYIOIIMX HH(POPMAIMOHHBIX PECYpCOB M  HX
ucnonb3oBanus [36]. bazoBbie HAGOPHI TEOMPOCTPAHCTBEHHBIX JAHHBIX
SIBJISTFO TCSI CYILECTBEHHOU COCTaBJIAIOLEH HHDPACTPYKTYPBI
TeONpOCTPAaHCTBEHHBIX JAHHBIX.

ba3oBbie HaOOPHI TeONPOCTPAHCTBEHHBIX NaHHBIX OMPENCITIOTCS Kak
TaKue, KO TOphIE:

1) mnpenHa3zHa4YeHbI ISl UCIIOJIB30BAHUS B TeOMH()OPMAIIMOHHON CHCTEME
pa3Ho# OTpaciyu YeJOBeUeCKOH JIesi Te IbHOC TH;
2) SBISIIOTCS OCHOBOW CO3J@HMSI MPOW3BOJHBIX HAOOPOB MAaHHBIX, TAKHX

KaK CJIOW VJIH 1O ITUIIBI JJAHHBIX B TCOMH( OPMAIOHHOH CHCTEME;

3) UMEIoT 0/IHO3HAYHOE OTpEe/IeJICHHE Ha MECTHOCTH;
4) MMEIOT OTHOCH TEJIbHO JAJIMTeJIbHOE CYIECTBOBAHHUE BO BPEMEHH,;
5) uMerT nparMaTUYHOE 3HAYCHHE.
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Humepnem-uc mouHuKu yugpoewvix npocmpancmeeHHvlxX OaHHbIX

Bce Gonblee koyM4uecTBO 0OBEKTOB PEaIbHOTO MHpa HPEACTABILIETCS
2omoguimu Mmooensmu B 1HppoBoM (opmarte. 3HaUUTEIbHAS YacTh 3 TOM
uHpOpMaLKHU MPoOUBaeT cebe JOPOTy Ha PHIHOK MHMOopMaluu. YacTs 3 Toi
UH(OPMAaLUKY MOXKHO NPpUOOPECTH y TOCTAaBIIMKOB HHPOPMAIIMH 3a JCHBTH,
Jpyryl0 d9acTh HMHGOpPMAlMH MOXXHO MOJYyYHWTh B OPTaHU3ALUIX
TOCYIapCTBEHHOTO M MECTHOTO yTPaBJICHNS OECIIJIaTHO MM 32 IIeHY .

Hnmepnem sBIAETCS HEOICHUMBIM HCTOYHHKOM IIOMCKA W ITOJTyYEHUS
mupoBEIX JAaHHBIX. B  IHTepHeTe MOXHO HAaWTH  MHOXECTBO
IPOCTPAHCTBEHHBIX M TAOIMYHBIX JAHHBEIX, @ TaK)Ke CHAMKOB. XOPOIIUMHU
agpecaMHu Ul HAYaJbHOTO TIOWMCKAa JAHHBIX SABISMIOTCS, HAIpHUMeED,
http://earth.google.com/,  http://www.geographynetaaynm/data/ wnm
http://www.scanex.ru/ru/data/. B cemm  HWurepmer  mocTym K
HNPOCTPAHCTBEHHOW HH(POPMALMU TNPENOCTABIIOT KapTorpaduyeckue |
reourpopmarmonusie Web-cepsucs.

Ilpu onpexpeneHun TOro, CTOMUT JIM HMpUOOPETaTh LU(POBBIC JAHHEIE,
HEOOXOMMO 3HaTb O IPOMCXOXKJECHHH, IIPOCTPAHCTBEHHOM OXBaTe,
HaJe)KHOCTH JAHHBIX, MacimTabe [aHHBIX, pa3pellCHWH, TOYHOCTH MU
¢opmate [AaHHBIX, AaKTyalbHOCTH W OOHOBIFIEMOCTH, YCIOBHAX U
CTOMMOCTH TIOJy4eHHs, mpuodpereHns. [l 3TOro clienyeT MOJIyYUTh
MemadanHvle (TaHHBIC O JAHHBIX) B popMe CoBaps JaHHBIX WK OTYETA O
Ka4ecTBEe JAHHBIX OT MX IOCTABIIMKA. MeTamaHHBIE JOJDKHBI COJICpKaTh
COOTBETCTBYIOIIyI0 00myo uHpopmanmmioo o0 JgaHHBIX. Pa3BuToe
IPOrpaMMHOE obecrieucHNE ruc coJepIKar HMHCTPYMEHTBI
(hopManM30BaHHOTO ONUCAHMS META JaHHBIX.

Obwezeozpauueckue u memamuueckue Kapmaol

Oomereorpaduyeckue kapTel Macmrada ot 1:200000m0 1:1000000u
Melbue KapTel COJEpKAaT pasHooOpasHble CBeneHHs O penbede,
ruaporpadui, MOYBCHHO-PACTHTELHOM IOKPOBE, HACEJICHHBIX MYHKTaX,
X03MHCTBEHHBIX O00BEKTaX, MyTAX COOONICHUS, JUHHSIX KOMMYHHKAIHUH,
rpaHuUIax.

TemaTndyeckue KapTbl CO3JAIOTCS [0 ONPEACJICHHON IpeaMeTHOU
obmactu. Cpeay TEMaTHYECKAX BBIJCIIOT KAPThl MPHPOJbI, HACEICHHUS,
SKOHOMHKH U 11p. [16].

KapTtel mpupo/pl BKJIOYAIOT KApThl TEOJOTHYECKOTO CTPOEHHS U
pecypcoB Heap, reodusuueckue, penbeda 3eMHON MOBEPXHOCTH M JIHA
OKEaHOB, METEOPOJIOTHYECKHE W KJIMMATHYECKHE, THAPOJIOTHYECKHE U
okeaHorpaduyeckue, MOYBEHHbIEC, re000TAHUYECKHE, JaH AmadTHbIe, 300-
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reorpadudeckue, MeJMKOo-Teorpaduaeckue, obmme ¢u3uxo-
reorpaduuecKue, O XpaHsl MPUPOIBI, IKOIOTHICSCKHE Kap ThI.

KapTel 5KOHOMHKM BKIIOYAIOT KapThl MPOMBIIUIEHHOCTH, KapThl
CEJIBCKOTO X03siCTBA, KApThl JIECHOTO XO3SHCTBA, KapThl TPAHCIOPTAa H
IpyrHe, a TakKe KOMIUICKCHBIE aTiachl pasidyHON  TeMaTHKH
[MommtrHyeckue, aAMUHUCTPATHBHBIC M MCTOPHYECKHE KapThl BbIJCNSIOT B
OTICJIEHYIO TPYIIILY.

JoKkymenmayus 3emneycmpoiicmea

JlokyMeHTanus  3emMleyCTpoMcTBa - 3TO  YTBEpXKJICHHBbIE B
YCTAHOBJIEHHOM TIOpPSAAKE TEKCTOBBIE H  Tpadudeckue MaTepHuabl,
KOTOPBIMHU perymupyercs HCIOJb30BaHUE U oxpaHa 3eMellb
TOCyJapCTBEHHOM, KOMMYHaJbHOH M YacTHOH COOCTBEHHOCTH, a TaKXKe
Martepuanbl 00CIeIOBaHUs W pa3BeKU 3€MJIM, aBTOPCKOTO Haa3opa, 3a
BBIIIOJTHEHUEM MPOEKTOB U TOMY nogoOHoe.  JloKyMeHTalus
3eMJIey CTpO#CcTBA pa3padaTeiBae TCS B BUJE MPOTPAMMBI, CXEMBbI, MPOEKTOB,
CIIeIMaJIbHOM TeMaTUYECKOW KapThl, aTIaCOB, TE XH MUECKON JTOKYMEHTAIINH.

K TexHuueckoil JOKyMEHTALlMM OTHOCSTCS KaJlaCTPOBBIC IUIAHBI,
WHJIEKCHBIE KapThl. KajacTpoBble MJAHBI COAEpkKAaT TPaHUIBI 3eMEJbHBIX
y4acTKOB (HEBMKUMOUN COOCTBCHHOCTH), KOTOPBIE HE OTOOpa)aroTcs Ha
TomorpaduyeckuX IaHaX. HMaeHTHQUKanMsg 3eMEIbHBIX  YYacTKOB
BBITIOJIHSACTCS. My TeM MPHCBOCHHS KaTaCTPOBBIX KOJAOB (HOMepoB). Jlms
YHUKAJIbHOW M ICH TU()UKALI MU 3eMENIbHBIX YYaCTKOB CO37A0 TCS MH e KCHBIE
KapThl.

VYnpaBineHue UCHOJIb30BAHUEM 3€MJIM  OCYUIECTBIAETCS CHUCTEMOH,
KOTOpas HazbIBaeTCsl 30HUHTOM. OCHOBY 30HMHIA COCTAaBJISIFOT 30HUHTOBBIE
KapThl U 30HUHTOBBIE PABUJIA.

I'paoocmpoumensvhan 0oKymenmayus

I'pagoctponTensHas JAOKYMEHTAIMS — 3TO yTBEPIXKJICHBI TEKCTOBHIC W
rpaduyeckne MaTepuanbl, KOTOPBIMH pEryJuMpyeTcsl IITaHHPOBaHHE,
3aCTpOiiKa M JApYTroe TIpaJOCTPOUTENHHOE HCHOJIb30BAHAE TEPPUTOPUH.
JloxkyMeHTaruss 00s3aTeIbHO COCTONT M3 TEKCTOBBIX M TpadHIECKUX
MaTepuaioB. B OCHOBy ymHpaBieHHS TIpPafgOCTPOUTEILHBIM pPa3BUTHEM
TEPPHUTOPHUH TIOJIOKEH HePAPXUIECKHH ITOAX0 1, KOTOPHII IpeayCcMaTpUBaeT
pa3paboTKy B OIPEICNICHHON IOCJIEeJOBATEILHOCTH TIPaJ0CTPOUTEIEHON
JOKYMEHTallMM Ha OOLIErocyJapCTBEHHOM, PErHOHAJIBHOM M MECTHOM
YPOBHSIX.
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OO011eToCY IApCTBEHHBI YPOBEHb TPaJOCTPOUTENbHON JOKYMEHTAINH
BKJIIOYaeT pa3pabotky [eHepanbHOW CXeMbl IUIAHUPOBAHHS TEPPUTOPUU
YkpauHbsl, INaBHBIMH 3aJaHUSIMU KOTOPOW SIBJISIETCSl  OIpEACICHHE
CTpaTeTuu TEPPUTOPUATBLHOTO pa3BUTHS HALIero TrocylapcTBa U ee
OTJEJIbHBIX PETHOHOB

PernonanbHbll ypoBeHb IPaJOCTPOUTENBHON NOKYMEHTALlMU DPEILAET
BOIIPOC TEPPUTOPUAIBHOTO Pa3BUTUSL OTHEIBHBIX PETHOHOB YKpauHBI,
UCIIOJIB3YyEeT CXeMBl IUIAHUPOBAHWSA OTACIBHOW YacTH  TePPUTOPHUHU
YxpaunHsl, 001aCTH ¥ a IMUHUCTPA THBHBIX PETHOHOB.

MectHblll ypOBEHb IPAaJIOCTPOUTENILHOM JOKYMEHTALlUM JOJDKEH
OCHOBBIBAaThCSl Ha PEMICHUSX PETHOHAIFHOTO ypoBHA. Ha mMecTHOM ypoBHE
CO3/IAI0TCS Te HePaJIbHbIE TIAHBI KOHKPETHBIX HACEJICHHBIX ITYHKTOB, CXEMBI
TUIAHAPOBAHUS TEPPUTOPUH CEIIHCOBETOB, J¢ TaJlb HbIE IIJIAHBI 3aC TPOHKH.

Taonuubl u mekcmoevle OOKyMeHmbl

VlcTouHMKaMu CEeMaHTUYECKHX JaHHBIX MOTYT OBITh  TaOJMIBI.
HNupopManoHHBIl MPOIYKT HE BCerja HpeacTaBisieT coboi kapty. OH
TAKKE MOJKET BKIIOYATh CIMUCOK IUGP, Tabiumy wim oTtder. Tabimua wm
CIHICOK MOTYT TaKKe COCTaBILITH ICJIBIH MH(POPMAaIMOHHEIH MpoayKT. Bee
9TH AJIEMEHTHI BXOAT B KATETOPUIO TaK HAa3BIBAEMBIX TA0JIMUHBIX JAHHBIX.
DNeKTpOHHBIE TAOIWIBI, 0a3bl NAHHBIX W TaOJHIBI TEKCTOBBIX (DailyioB
ABIMIIOTCS YacThIO INMPOKOW KAaTerOpWM TAOJMYHBIX MaHHBIX. Kaxmas
Ta0Jmna J0JDKHA MMETh Ha3BaHHE, COOTBETC TBYIOIIHE 3ar0JIOBKH KOJIOHOK,
THIUYHBIE 3alHCH M YyKa3aHHEe HAa MCTOYHMK OTHX JaHHBIX. Ecm
CYIIECTBYIOT yCTAaHOBJICHHBIE ()OPMATBI OTUYETOB, 0053aTEIFHO ONpEIenTe
UX Ha JaHHOM O9T1ane. OOBIYHO OTYETHI MOXHO aBTOMATUYECKU
KOHBEPTUPOBATH B HY>KHBIE ()OPMATHI.

K TekcToBhIM JOKYMEHTaM IpeAMETHONM HJM TeMaTU4ecKoil
UHQOPMALUKU OTHOCSTCS TEXHHYECKHE, Y KOHOMHUYECKUE, CTaTUCTUIECKHUE,
COLIMOJIOTHYECKUE, JeMOrpadUuecKue W JPyTHe BUIBI JAHHBIX, JaHHbIC
TOCY/IapCTBEHHOH CTATUCTHYECKOW OTYETHOCTH. TekcToBas WHQpoOpManus
Oonmee TOBECTBOBATENHHOTO  XapaKTepa dacTo SBIIETCS  BaXXKHOH
cocTaBsro el MH(POPMAIOHHOTO TPOAYKTa. TeKCTOBBIE (haliel MOTYT
66116 B popmare AdobePDF, Microsoft Wordumm B popmarte .txt.
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3.1.2 XapakTe pUCTHKH JAHHBIX

l'eorpaduyeckre NaHHbIC UMEIOT MHOTHE XapakrepucThku. CoriacHo
[37] cytecTBeHHBIME 151 cOOPA JAHHBIX SIBIBSIIOTCSA MaciITab, paspenieHue,
KapTorpaduaecKas MpOCKIUs, TOMYCK OUIHOKH .

Macwmao

Macuitab JaHHBIX OTpaXkaeT AeTaJbHOCTh (OHpeaesieHHbIH 00beM
uHDOPMALMK) ¥ OTHOCHUTENIbHYIO TOYHOCTh OTOOpakeHHss OOBEKTOB Ha
kapte. Yem Oomnpme Macmrtad, TeM Oojiee TOUYEH M TOApOOeH Habop
JIAHHBIX.

B HEKOTOPBIX CIydasiX MOXET MOTPEeOOBATHCS XPAaHCHHE IAHHBIX B
0aze B HeckoJbKMX MacmTabax. Eciam B 0a3e MaHHBIX NpeJCTaBICHO
6ouibiie 0JHOTO MaciiTada, 3T0 A0JDKHO OBITH COOTBETC TBYIOIIMM 00pa3oM
JOKYMEHTHPOBAHO B METaIAH HBI X.

Macmtabd BiMsSeT Kak Ha CTOMMOCTb, TAK U Ha TOYHOCTb KOHECYHOM
0a3pl JaHHBIX. Hampumep, 4YHCIO JMCTOB KapThl, HEOOXOMUMBIX VI
NOKPBITHS OJHOW ¥ ToM ke obnacth B 0ase JaHHBIX, pacTeT
SKCHOHEHIMAILHO ¢ YBeJIHYeHHEeM Macintaba. [103ToMy uisi KapTHpOBaHHs
tepputopun B Macmtadbe 1: 60001pebyercs B 16 pa3 Gosbliie IHCTOB, 4eM
kaptupoBanne B Macmrabe 1:24000. C poctom dHcna JHMCTOB U
JETAIBHOCTH, HEOO X0 IMMBIX IS OIMpPEACIICHHOTO MPUIOKCHUS, PacTeT U
CTOMMOCTb PaboT.

Paspewenue

[IpoctpaHcTBEeHHOE pas3pelleHue OMNpejessieTcss Kak pasMep CaMblxX
MEJIKMX 3JIEMEHTOB, IO IIAI0MINXCS HAHECEHUIO Ha KapTy WM BbIOOpKE B
JaHHOM MacmTtabe. PaspemeHme KapTel HampsiMyro CBSI3aHO C €€
Mmacmrabom. Ilo Mepe ymeHblIeHMs MacmTaba KapTel pas3pelcHHUe
YMEHBIIACTCS]; TPAHMIIBI 3JIEMEHTOB JOJDKHBI OBITH CTJIAXKEHBI, YIPOIICHBI
WA TIPOCTO HE JIOJDKHBEI OBITH O0ToOpakeHBl. CyIecTBYIOT MHHHUMAJbHbIE
pasMepsl NOJIMTOHA | JUIMHA JIMHUH, KO TOPEIE MOKHO OTOOPA3HUTh B JAHHOM
Macmrabe. DJeMeHTsI ¢ 0ojiee HM3KUMH DPa3pelICHUSMHU CIMBAIOTCS C
OKPY KalOLIMMU JAHHBIM U, IPE00Pa3yIoTCs B TOUKY MJIH YISO TCS.

JlanHble [OJDKHBI HMETh MHHHMAaJbHO JOCTATOYHOE pas3pelleHue,
YTOOBI HA UX OCHOBE MOKHO OBLIO CO371aBaTh HH(OPMAIOHHBIE POy KTHI.
Hampumep, JaHHbIE O 3€MEJNbHBIX y4acTKaX B TOPOJE JOJDKHBI HMETb
BBICOKOE pasperreHue, a Webiipunoxenue, 0 ToGpaxaroiee TpaHCIOPTHBIC
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MapmIpyTsl MEXAy IITaTaMH, JOJDKHO OBITh MEIKOMACIITAa0 HbIM.
Pazpemienne Taxxe BIUSET Ha OMIHOKY JaHHBIX.

Kapmozpaguueckaa npoexyusn

Kaprorpaduueckas mpoekius npeodpasyer Tpe XMEpHYI0 ITOBEP XHOCTh
3eMiM B IUIOCKYI [BYMEPHYIO MHOBEPXHOCTb. DTOT IpPOLECC CO3MAET
KapTorpadiIecKue HMCKaXEHUs, OTHOCSIIINECS K PACCTOSHHIO, IIIOINAH,
dbopme reomerpuueckod QUTypBl WIM HampaBleHUIo. B pesyibtate, Bce
IUIOCKHE KapThl HMEIOT HEKOTOPYI0 CTeleHb IPOCTPAHCTBE HHOTO
UCKKCHHA. THI HCHONB3yeMOH MPOEKIMM OmNpeneieT CTeNeHb M THI
UCKakeHHs Ha KapTe. KoHkpeTHas kapTorpaduueckas MPOEKIUS MOXKET
COXPAaHUTh HEHCKa)KEHHBIM OJHO CBOICTBO 3a CUET JPYTUX MU, B KAUeCTBE
KOMIIpOMHCCA, OTOOpa3UTh HECKOJIbKO CBOMCTB C  yMCHBIICHHOU
ToyHOCThIO. HeoOxomumMo  3HaTh  HCKak€HHE, KOTOpPOE  HaHeceT
HauMEHBIINK y1iepO kauecTBy Ballel 0a3bl TaHHBIX.

Hater (Datum) -BakHBI acreKT, CBI3aHHBIM ¢ Tpoekiuei. JaTel - 310
HaOop 0a30BBIX MapaMeTpOB M KOHTPOJBHBIX TOYEK, HCIOJB3YyEMBIX I
TOYHOTO 3azaHus TpexMepHod ¢opmbr 3emum. [laTtel 3amaloT Hadvaio
OTCU€Ta M OPHUEHTAIMIO Il JIMHUM MUPOThl M JOJroThl. JaTel paroT
0a30ByI0 CCBUIKY I OTpPENeNICHHS MECTOINOJIOKEHHH Ha IOBEp XHOCTH
3emmi. I 3¢ (dEeKTHBHOTO WCIIONH30BaHMUS MPOCTPAHCTBEHHBIX JAHHBIX,
MOJIyYeHHBIX C KapThl, Hy KHO 3HaTh IMPOCKIINIO 3 TOH Kap THI M A THI.

CreneHp HCKaXEHUsS JAHHBIX, KOTOPYIO BBl TOJTyYHTe OT KapTorpadu-
4eCKOW MPOEKINH, cBA3aHa ¢ Macmrabom. Uem Oousbmie reorpaduaeckas
o6JacTh, MOKpbIBaeMasi KapTodl (demM MeHblie macmirab), TeM OoJbliee
MCKa)XeHHE O T IPOEKLHUH BbI [0 JIyUHTE.

Honyck ouuoku

Jomyck ommOKu ompeneysieT, KakoW pasMep OIIMOKH JIOMyCTHM, a
KakoW — HemomycTtuM. [locKoipKy ommOKa CBsi3aHA C pa3pelicHHeM M
MacmTaboM, OHa TaKXKe HANPSMYIO MPUBSI3aHa K CTOUMOCTH. YMEHBIIICHUE
MPOIICHTA OIMOKH CTOUT JICHET.

Cytec TByeT 4eThIpe TUTa OIIHOOK.

1. Ccwirounas owubka OTHOCUTCS K OIMMOKE B OMpPEACJICHHH WA
OpUBsI3KE CCBUIOK. Hampumep, mpaBWwiIbHO JM  yKa3aHbl
COOTBETCTBYIOIUE HA3BAHUS YIHI[ U HOMEPA JOMOB?

2. Tononoeuueckas owmbka  TPOUCXOIUT TMpPH  paspbiBe B
HEOOXOMMMBIX MpPHUBS3KaX, HAOpUMEp, €CIH IOJMIOHBI HE
3aMKHYTHI HJIM Y JIHYHBIC CETH PA30PBAHBI.
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3. Ommnocumenvnas owubka — 3T0 OMMNOKA B PACTIOTOXKEHHH IBY X
00BEKTOB 10 OTHOLICHUIO JIPYT K Apyry. Hampumep, BaHO 3HATh
MECTOMNOJIOKEHHE KOJUICKTOpa IO OTHOLICHHIO K BIAICHHIO H
Jopore.

4.  Abcomomnas owubka — 3T0 OMKOKA B OTPEICICHUN PeasbHOTOo
TIOJIOXKEHUS KaKOro-J1M00 00BhEeKTa B MHpE.

3.1.3 CucteMHbI i MOAXO K NMpeIBapUTeILHOI 00padoTKe
HCXOAHBIX JAHHbIX

MHOXeCTBO JaHHBIX TCOMH(OPMAIMOHHBIX CHCTEM coOupaercs ¢
HOMOIIBI0 PA3HBIX Te XHUIECKUX CPEJICTB, Pa3HBIX TEXHOJIOTHH U B Pa3HBIX
ycnoBusaX. JlaHHBIE OTPaXkalOT PA3IUYHBIC XapaKTePUCTHKUA M CBOUCTBA.
OHu MOTYT UMETh pa3IUYHbIe Pa3MEPHOCTH, Pa3HOE KOJMUECTBO 3HAUYAIINX
mudp, pasHyo TOYHOCTs U T.J. i1 TOoro 4ToOBl pa3HOPOIHBIC JAHHBIE U
MOJIeIM MOJXKHO ObUIO 00pabaTbiBaTh COBMECTHO, OHM JOJDKHBI OBITh
NpeABapUTE/IbHO  YHOPSIIOYEHBl M TPEACTAaBIEHBI B (opMme,
BOCIIPMHMMAaeMO eIMHO cucteMoi naHHbIX [38].

CucTeMBl ~ JaHHBIX — O3TO  B3aUMOCBS3aHHBIE  COBOKYITHOCTH
YHHQHUINPOBAHHBIX,  yMOPSANOYCHHBIX,  OPTaHM30BAaHHBIX  JAHHBIX,
OTIMCHIBAEMBIX MO0 €IMHBIM TMpaBWIaM. JTO MOTYT OBITH HaOOpPHI (ailyios,
JaHHBIC B 0a3e JAaHHBIX, HHTETPUPOBaHHASA HH(popManuoHHas ocHoBa ' MIC.

Hcnoms30BaHNE CHCTEMHOTO MOAX0JA HMEET IEeJBI0 10 Ar0 TOBKH
JAHHBIX A JaJbHEHIIeH WHTeTpaluy X B CHCTEMBI JAHHBIX, C TOMOIIBIO
KOTOPBIX YJOBJIETBOPSIOTCS MOTPEOHOCTH MHGOPMAIMOHHBIX MPOIECCOB H
pemaembix 3amay. CHCTeMHBIH HOaxon K 00paboTke AaHHBIX TpeOyer
OpeICTABICHNUS HCXOAHBIX JaHHBIX KaK KOMIIOHEHTOB OYyIyMMX UM YiKe
CYIIECTBYIOLIMX CUCTEM JIAHHBIX.

Kaxkp1if BUA JaHHBIX B 3aBUCUMOCTU OT CTENEHH WM NapaMeTpOB
COOTBETCTBHUSI CHCTEMHBIM TPEOOBAHUSIM MOXET TPeOOBATH BBHINOJIHEHUS
OJTHOH WJIM HECKOJbKUX IpoIueayp o0paboTKH, WM He TpeOOBaTh TaKOBBIX.
Haubompmiee mnpuMeHeHHe HaXOIAT CJCHYIONIME BHIBI  HPOIEAYp
npeaBapuTe IbHOW 00pabOTKM MCXOJHBIX JAHHBIX. MepBHYHAs 00paboTKa,
JIOKaIu3aus reorpagUIecKux 00BEKTOB, onn(ppoBKa,
TpaHC(OPMHUPOBAHKUE [AHHBIX, KOHBEPTHPOBAHUE IAHHBIX, YHH(DUKAIU,
K1accupuKan s, uIeH TMQUKaLusl, CTpa TP UKL U APYTHE.
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Ilepsuunasn oopadomka

IIpu mepBuuHOl 00pabOTKE HCHOJB3YIOTCS OOLIME W CleUUaIbHbIE
CpeJCTBa MOArOTOBKH JaHHBIX [39)].

OO6mUMHU MOTYT OBITh CJICYIOLIHE CPEJICTBA T10 AT0 TOBKY JAHHBIX.

Quaempayus  Oaunbix.  3arpyeHHble (MM [peaBapUTEJIbHO
00paboTaHHBIE) JaHHBIE MOTYT OBITh WM30BITOYHBIMH II0 KOJIMYECTBY
3alicel WM COJCPXKAHWIO OTACNBHBIX IIOJIEH C TOYKHM 3peHHs 3alad
nonb3oBatenst. JIng ynmaneHHs W30BITOYHBIX TI0 DSy BBIJACICHHBIX
TPHU3HAKOB 3aIllced MOXKET OBITh HCIIOJIF30BaHA IpoueAypa (GHIBTpamnuu
JIAHHBIX.

Hopmanuszayua oanneix. Vcnons30BaHUE OTACIbHBIX HHCTPYMEHTOB
TpebyeT mpeaBapUTeIbHOW HOPMAIM3aIlMK JAHHBIX, TO €CTh IIPHBEACHHS
MHTCPBAJIOB 3HAYCHUN OTICIBHBIX MHOXKECTB K HHTEpBAIaM C
OpeIonpeeicHHBIMU IPaHULIAMU. P MPOIyKTOB MMEKOT HHCTPYMEHTHI,
KOTOPBIC PEATU3YIOT MPOLEAYPY HOPMAaIH3aLUH.

Yoanenue npomusopeuuii. B anamm3upyeMom HaboOpe JaHHBIX MOXHO
BBIJICJIUTh BXOJHBIE W BBIXOJIHBIC TMOJs. 3HAYCHHS BXOJHBIX IOJCH
MOJIHOCTRIO OTPEACIIIOT 3HAYCHMS BBIXOJHBIX mouieil. I[IpotmBopeuns
BO3HHKAIOT, €CJIM €CTh TPYIIIHI 3aITUCeH, B KOTOPBIX 3HAYCHUS BO BXO AHBIX
MOJIAX ITOJTHOCTHIO COBIA JAIOT, @ B BBIXOTHBIX — Pa3IIIato TCS.

Yoanenue oybmuxamos. B maHHBIX MOTYT BCTpEYaThCs 3aIllUCH C
OJIMHAKOBBIMY BXOJHBIMH (DaKTOpaMU W OJMHAKOBBIMU BBIXOJHBIMH, T.C.
nyOommkaTel. Takue JaHHBIE HECYT M30BITOYHOCTh. Y JaleHHE AyOIMKAaToOB
OCYIIECTBIIC TCSI C MOMOIIBIO CHEIHATFHON MIPOLEAYPHI.

Paszoenenue. Tlponienypa pasneneHus MO3BOJSIET Pa3AeIUTh UCXO0IHBIN
Ha0Op [aHHBIX HA HECKOJHKO HEICPECEKAroIIUXCs IOIMHOXKECTB. Ecim
HEOOX0IMMO HKCIOJB30BaTh MPOCThIC MPHHIUIBI pPa3JeicHUs JAHHBIX,
npoueaypa pasiencHus 3(QekTiBHee, YeM Mapajuie/ibHOe NPUMEHEHUE
HECKOJIBKH X MPOLEIYP.

Humepnonsayusa. Ecmn B cToNONe HEKOTOPHIE TaHHBIE OTCYTCTBYIOT B
CHITy KaKWX-JIMOO TPUYWH, 000CHOBBIBACTCS OJMH M3 JIBY X ITy TSl pabOThI ¢
JaHHBIMU. a) yOpaTe U3 00paboOTKM BCE CTPOKH, KOTOpPBIE COJAEpIKAT
HpOTYIIEHHbIE JaHHbIe, 0) 3aMOJHUTh MPOMYIICHHbIC TAHHBIE, UCITIOJb3Y I
TPOIEAYPY WHTCPIIOIIIIINH .

[IpumMepsI crieHaNbHbBIX CPEJICTB TOATOTOBKH JIAHHBIX:
= mepBuyHas oOpabotka maHHeIX /133 BKIOYaeT PagMOMETPUUECKYIO

KaJuOpOBKY, reorpaduueckyo MPUBSI3KY, TEOMETPUUECKY IO

KOPPEKIHIO U300pakeHUN U 1Ip.
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= mepBuuHas oOpabotka GP SpaHHBIX BKIIOYAET COXpaHEHHE AHHBIX C
npuemunka GPSB ¢aiin xypuana (Log File), bunbrpanuio Bxo JHBIX
naHHbpIX GPSno BpeMeHH, pacCTOSHHIO MM O TKIIOHCHHIO.

Jlokanusauus zeozpaguueckux 00veKkmoes

YcTaHOBNICHHE MPOCTPAHCTBEHHBIX OTHOIICHHH MEXAy IpOIeccamH,
ABJICHUAMH M OOBEKTAMH Ha IOBEPXHOCTH 3EMIHM SBJSICTCS OJHON W3
IYIaBHBIX 33724 TeOMH(POPMAIMOHHBIX CHCTEeM. JTa mpoliema pemnraercs
MOCPEACTBOM JOKAaJIM3AI UK reorpadpuaeckux 00bEKTOB.

IIpocTpancTBeHHON sOKamM3amueil reorpaduiyecknx OOBEKTOB Ha-
3bIBAIOT IPOLECC YCTAHOBICHHS MPOCTPAHCTBEHHBIX OTHONICHUH MEX Iy
XapaKTepUCTHKAMM TEOJaHHBIX IIyTeM COOTHECEHHs pa3HbIX BHJIOB
UH(OPMAaLUK K OJHOMY M3 HauOoJiee YCTOMYMBBIX €€ BHIOB. DTUM BHIOM
SBIAIOTCS KOOPAMHATHI B OOIIE3eMHOM WM JIOKAIbHOM cucTeMe
koopuHatr. [lo cymectBy, Jokamu3anus B TreoMH(pOpPMATHKE O3HA4yaeT
NpOLECC MPHUBA3KU JAHHBIX K CHCTEME KOOPJMHAT PEAIbHOTO 3E€MHOTO
IpOCTPaHCTBA.

Ouudghposka

Ouudposka (Digitizing) - cuHoHuMm nudppoBaHue, MUTUTAIMZANM, —
€CTh TpoIlecC MpPEICTABICHUS O0BEKTA, M300pakeHHs, NOKYMEHTA, 3ByKa
Wi curHana (Kak [paBUIIO, aHAJOTOBOTO CHTHAJA) MOCPEJCTBOM
JMCKPETHOTO HabOpa TOYEK HJIM 3JEMEHTOB. [IpyruMu cJoBamH, 3TO
OpOoLECcC MePEeBO/a aHAIOTOBBIX JaHHBIX B HUPPOBYIO (GOpMy, JOCTYIHYIO
IUIs CyILIeCTBOBaHUS B IM(POBOI KOMIBIOTCpHOH cpene. B pesyibptate
OIM(POBKK TMOJydaeTCs TaK HasbiBaeMoe '"TUppoBOe H300pakeHUE"
o0bekta wim  "mudposas ¢opma’ curHama. OrnudpoBKa TEKCTOB
UCIOJb3yeTCs Ul peoOpa3oBaHusi M300paKEHUSI TEKCTOB B IIU(POBYIO
($hopMy ¢ TIOMOMIBIO ONITHIECKOTO PACIIO3HABAHKS CHMBOJIOB.

OundpoBka HMEET OrPOMHOE 3HAYCHHE I BBIYUCIHTEIHHOTO
nporecca. JUratanu3anus sBiIIeTCsS OCHOBHBIM CIOCOOOM TpENICTABICHHS
n3o0paxkeHHH B (opmarte, MPUTOJHOM UL HEepelaud U KOMIBIOTEPHOMH

00paboTKH.
OundpoBKa IPOUCKOAUT B J1Ba dTAma
1) Jluckpermsaumusi — a) pasjielicHHE Ha aHAJOTOBble CHUTHAIBI W Ha

peryJsipHble ~ MHTEpBajbl  BpeMeHH  (4acCTOTHI  JMCKPETU3AIlUH),
0) YyTeHHE 3HAYCHHI CHTHAIA B TOYKE.
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2) KsaHToBaHuMe - OKpyIlieHHE 10 (UKCHPOBAaHHOrO Habopa umHcen
(HampuMep, HENbIX).

B reorpaduyecknx nHPOPMALUOHHBIX CUCTEMaX AU THTAIN3aLUs €CTh
MHCTPYMEHT LU(POBOTO MpeICTaBIeHUS Treorpad@uueckux OOBEKTOB B
pactpoBoii wim  BekTopHOH  dopme. urntanmzanus — sSBISETCS
UHCTPYMEHTOM  CO3JaHUS  DJICKTPOHHBIX  KapT W3  PasIMYHBIX
reorpaUuecKuX H300paKCHUH WM IMyTeM OLU(PPOBKU TPATHIHOHHBIX
OyMa)KHBIX aHAJIOTOBBIX KapT. Pa3iMyaroT CleAyIolIMe ABE TEXHOJOTHH
oM () pOBKH OYMaXKHBIX KapT.

1) ommdpoBka ¢ MOMOIIBI rpad)UIECKOrO yCTPOUCTBA - AUTHTA3epa
pyuHOTO 00BO 12 00BEKTOB Kap Th (tablet-based digitizing);

2) oundpoBka NyTeM CKAaHUPOBAHMS OPUTHHAIOB ISl  I10JIy4YCHUs
pacIpoBbIX KONUH M NOCIEAYyIOIIEHd BEKTOPU3aLUU PacTpoOBOH
KapTorpadMueCcKO! MOMJIOKKH MO JUCILICI0 MaHUIIYJIITOPOM "'MBILIb'
(on-screen digitizing).

BekTopuzanueil Ha3pIBacTCS TaKXKE MPOIECC KOHBEPTUPOBAHUS
pacTpoBoii TpaduKM B BEKTOPHYI TrpaduKy C HCIOJB30BaHUEM
IPOrPaMMHOTO X KOMITBIOTEPHOTO 00CSCIICYCHHS.

Ilo crenmeHn aBTOMaTHM3alMKM pasMyardT pyuHyo (manual),
noJiyaBToMaTdueckyto (Semi-automatedy astomammueckyro (automatic)
JUTUTa A3 HIO. Ipomeccrr JTUTH TaTA3IAN 00CITy X1 BarOTCS
OPOTPaMMHBIMH ~ CPEICTBAMH, KOTOpPble Ha3blBAIOTCSA TIpaduIecKUMH
peIaKTOpaMHu.

Tpancopmavusa oannvix

Tpauchopmanus nannsix (Data transformation) repenecerne naHHbIX

C OJHOTO HOCHTEeNII JAaHHBIX Ha IPyroi 6Ge3 CyIUECTBEHHOTO HM3MEHEHHS

cozepxkaieiics B HUX uHdopmarnmu. TpaHchopMalms JaHHBIX [O3BOJBIET

0 3aJaHHBIM Hallepe] NMPaBHIaM M3MEHCHHUS CTPYKTypPhl JAaHHBIX, CTPOUTh

U3 OJHUX O9K3eMIUIIPOB OOBEKTOB JAHHBIX APYTHe 3K3eMIsphl. Yaie

BCEro TpaHcPopMalusi HCIOIB3yeTCsS Il MpeaBapUTeIbHOW 00paboTKu

uHpopmanuu 06e3 MoCTPOCHUsI KOHKPETHO MOJICIH .

B reonH(pOpMaIMOHHBIX CUCTEMaX YacTO BO3HHKAET HEOO XOJMMOCTh
peleHus 3a1a4:

" [peoOpa3oBaHUs JAHHBIX MEXKIy KOODJAMHATHBIMH  CHCTEMaMu
(mpeobpaszoBanue COBHTOM, MPeoOpa3oBaHUE CABUTOM H HOBOPOTOM,
adpdunHOE TpeoOpasoBaHKME, MNOJMHOMHAJBHBIC MPeoOpa3oOBaHus,
npeoOpa3oBaHue "pe3MHOBBIN JIUCT"
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*  npeoOpa3oBaHMs JAHHBIX MEXKIYy Pa3IMYHBIMU (OpMATAMH JAHHBIX
(bopMar maHHBIX €CThb BHYTpEHHssS CTPyKTypa (aiima, kotopas
M03BOJISIE T UCTIOJIb30BATH KOMIIBIO TEP ).

OpraHu3anuu BO BCEM MUPE MPOU3BOIT IPOCTPAHC TBCHHBIE JIAHHBIC B
pasnmuuHbIX hopMartax JaHHbIX. [Ipu cOope AaHHBIX 3T (HOPMAThI OBIBAIOT
JIBY X pa3HOBH JIHOCTE :

»  poaubie popmaTsl mporpammHoro obecneuenus ['MC,

= HepojHbie (BHeIIHKE) Gopmatsl mporpammHuoro obecnedenus I'MC.

Hampumep, mmt ArcGIS:

= poaubie Qopmatsl, Takue kak medndainsl (Shapefies), moxpsitus
(coverages) wm  kakue-mubOO  BNEMEHTHI  0a3bl  I'€0 IAHHBIX
(geodatabase)akue kak kmacc mpoctpaHCTBEHHBIX 00BekTOB (feature
class)um tabmuer (table);

" HepoiHble Wwin BHemHue (opmatel, Takue kak DWG/DXF, DLG,
MicroStation Design, Mapinfo MID/MIF, Mapinfo TAB ap.

Ipu HEOOXOAMMOCTH HCMOJB30BATH JAHHBIE, XPAHSIIHECS BO BHEUIHHX

¢dbopmarax, crelyer WCIOJAb30BaTh pacmupeHde  (yHKIHOHATBHOM

COBMECTHMOCTH JAHHBIX, HampuMep, pacmmpenne Data Interoperabilitys

ArcGIS. DTo pacmmpeHre MO3BOJSICT YMTATh W 3alKMCHIBaTh JIAHHBIC B

6onee uem 70pa3myHBIX POpMATOB.

Koneepmupoeanue oannvix

Konsepruposanue nanueix (Data conversion) immeneHue (opmel
NPEACTABJICHUS] JIAHHBIX B COOTBETCTBUU C OIpPEJCNICHHBIMH HpaBHJIAMH
OpH  COXPAaHCHHWH cojepikamieiics B HuUXx uHpopmauuu. Hanpumep,
MOJIHOLIBETHBIE M300pakeHUsT MOTYT OBITh MpeoOpa3oBaHbl B Ipajalusix
ceporo, IpeoOpa3oBaHMs TEKCTOBBIX (aiIoB W3 OJHOW KOAMPOBKU
CHMBOJIOB B JIPYTYI0, KOHBEPCHS METPUUECKUX € IMHHII.

B ArcGIS wuabop wunctpymentoB Conversion toolboxcouxepxur
HHCTPYMEHTBI, KOTOPbIE MOTYT KOHBEpTHPOBATh JAHHBIC MEXIY
pasmuHBIMU QopMamu. Beibop Metoma OyneT 3aBHCETh OT (OPMBI H
KauecTBa CYLICCTBYIOIIMX JAaHHBIX, (opMara [JaHHBIX M3 BHEIIHHX
MCTOYHUKOB U yCTAHOBJICHHBIX CTaH IaPTOB.

Yuuuxayus

Pa3HooOpasue Te XHOJIOTHH U METOAOB cOOpa JAHHBIX MOPOKAAET pas-
HOOOpa3ue TUIOB JaHHBIX, KOTOPbIE BIIOCIEICTBUH HEOOXoIMMO oOpaba-
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TeIBaTh. OOpabaTelBaTh MHOXECTBO PA3MMYHBIX JAHHBIX HEYyHOOHO WM He-
s dexmBHO. [Insa ynpomeHus npouecca 00paboTku, XpaHeHus U oOMeHa
Pa3sHOpPOAHbIC JJAHHBIE MPUBOJAT K CTPYKTYPHOMY €IMHOMY BHJY, KOTOPBII
UCIIOJIb3y€eTCs P Hocue aytouei 00padoTke nupopmanuu. Takue naHHbIe
Ha3pBalOT yHUHIMpoBanHeiMu [38]. IIponeaypa cBeaeHUs] pasHOPOIHBIX
BHJOB M CTPYKTYp IaHHBIX K €IMHOMY BHIYy U CTPYKType Ha3bIBAETCS
yHuuKkanueid. B xone yHUpUKauny JaHHBIX OCYIIECTBISIETCS HOCTPOCHHE
€IMHO CTPYKTYpHI HHPOPMAIIMOHHOH MO IeIH.

Knaccugurkayusn

B mpomecce opraHu3aniy JaHHBIX OCYHIECTBISIETCS MX KJacCU(UKa-
. OHa O3B0 JISIET COOTHOCUTH PA3IMYHBIE MOJIENH ¥ UX XapaKTePUC THKH
K pas3HbIM KJjaccaM, TMOJKJaccaM W TdANaM, 4YTO JaeT BO3MOXKHOCTb
CHUCTEMAaTH3UPOBAaTh UCXOAHbIE HaOOPHI TAHHBIX M HCIOJb30BaTh CBOHWCTBA
KJIAaCCOB TIPU aHAIHM3€¢ KOHKPETHBIX TeOMH()OPMAIHOHHBIX MaHHBIX. D TO
OJlHa U3 Ba)KHEHIMX (YHKIUH OpraHM3alMd JAHHBIX, F€OMaHHBbIX. TakuM
00pa3oM, OpraHU30BaHHbBIC JaHHBIE — 3TO KIACCH()UIIMPOBAHHBIC TAHHBIC .

Hoenmu purxayusn

Unenmndukanms - 3To Npomeaypa TNPUCBOCHHS HaOOpaM JaHHBIX
CHENHaNBHBIX KOJOB - HACHTH(UKATOPOB. DTa Ipoleaypa obecrnednBaeT
B3aUMHO OJHO3HAYHOC COOTBETCTBUEC MEKAY MHaHHBIMU H I/I,ZIeHTI/I(i)I/I-
KaTopaMu, HCKJIHOYaCT MNOBTOPCHUEC O AMHAKOBBIX I/I,ZIeHTI/I(i)I/IKaTOpOB, TO
ecTb 00ecreyrBaeT HEeNPOTHBOPEYHBOCTh MOJICJICH U MX XapaKTePHUCTHK.

Cmpamuguxayus

B THUC omH w©3 OOWENpUHATHIX MPUHLIMUIIOB OpPTaHU3AIMH
NPOCTPaHCTBEHHOH WH(OPMAaNNHU Ha3BIBAIOT IMOCIOWHBIM puHIHIOM. CyTh
€ro COCTOMT B TOM, YTO [AHHBIE O TEPPUTOPUM OPTAaHU3YIOTCS B BUJE
Habopa TeMaTHYECKNX CJIOEB, OTBEYAIOINX KOHKPETHBIM IOTPEOHOCTIM U
colepXammx HEOOJbIIOE  YHCIO  THUIOB  OJHOPOAHBIX  JAHHBIX,
oObemuHAEMBIX 00meidl Tematukod. Hampumep, cioi mous, cioit
ruaporpaUIecKor ceTH, clIoil TpaHCIOPTHOH CeTH, CIOH 3JaHMH, CJIOH
HMHXEHEPHBIX CETeHl U Tak Jajiee.

Ctpatupukauuss - 3TO CO3JaHHE CJOCB, KOTOPBIE MOIYT HUMETh
HECKOJIbKO 3HAYCHUI B pas3HbIX 00yacTsax mpumeHeHus. CtpaTuduxanus
nanubix B ['HIC - 310 mponenypa, kKoTopas pa30MBaeT CUCTEMY JaHHBIX Ha
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CTpaTsl UIM CJOH, yI00HBIe mist 00paboTkn u aHamm3a. CtpaTuduxanus -
9TO HE MPOCTO OPTaHU3aLMs JAaHHBIX, @ CO3JAaHHE MHCTPYMEHTA aHaIM3a U
000011IeHNsT TaHHBIX Ha Pa3HBIX TEPPUTOPHAIBHBIX YPOBHIX. DTO MPOLECC
3aJaHHS HE KO CTPYKTYPBI TS 3¢ exTrBHOM pabdoThI
reouH(pOpMannoOHHOM crucTeMsl [38].

[IpoctpaHCTBEHHbIE OOBEKTHI XapakTepPHBl TeM, YTO MMEIOT Ipa-
¢duueckyro dopmy mnpenctaBieHus. ['paduueckas Gopma TpencTaBICHHS
HPOCTPAHCTBEHHBIX OOBEKTOB JOJDKHA pellaTh [BE 3aJaud. I10Ka3blBaTh
B3aMMHOE PACMHOJIOKEHHE OOBEKTOB M CBSA3M MEXIy HHMH (TOMOJIOTHS);
JaBaTh  BO3MOJXHOCTb  KOJMYECTBEHHOW  OIIGHKM  I'€OMETPUYECKHX
XapaKTepUCTHK OOBEKTOB M WX IOJOXEHHS B BBIOPaHHOHW cHcTeMe
KOOpJUHAT (meTpuka). I'padrueckas ¢dopma IIpeICTABICHUS
HPOCTPAHCTBEHHBIX OOBEKTOB SBJSIETCS B TO JK€ BpPEMs OCHOBOW s
cTpaTu(UKALUU JaHHBIX.

* * *

Peanmmzanust M3J0KEHHBIX W JPYTHX HPOLEIYpP CO3JaeT OCHOBY ISt
HOCNeyIOIe CHCTEMHOM OpraHM3allM M aHalM3a HPOCTPAHCTBEHHBIX
JIAHHBIX.

3.1.4 KoHTpoabHBIe BONMPOCHI M 3aTaHHUA IJA €aM OCTOsI TeJIb HOii
padoThI

1) Oxapaktepusyiite aHanoroBele M HU(POBBIE TOHOrpaduyecKue
KapThl KaK HCTOYHHUK Teorpa)MIeCKHX JaHHBIX.

2) OzxapakTepusyiiTe JaHHBIC TOTOTPAPHICCKHX CHEMOK, H3MEPCHHUI
9NEKTPOHHBIMM TaXeOMETPaMHM M TNPUEMHUKAMH IJ0OAJbHOI
CHCTEMBl MO3UIMOHUPOBAHUS KaK MCTOYHHMK Treorpaduaeckux
JIAHHBIX.

3) OxapakTepusyiiTe MaTepuajbl JUCTAHLHOHHOIO 30HIMPOBAHUS
3eMJIM KaK HCTOYHHUK reorpaduIecKux JaHHBIX.

4) TlpuBenute OCHOBHBIC XapaKTEPHCTHKU reorpaguuecKuX JTaHHbIX.

5) B uem 3akmodaercsi CHCTEMHBIH MOAXOJ K MpEIBapUTesbHOM
00paboTKe UCXOMHBIX JAHHBIX?

6) B uem 3akmouactcst OIM(PPOBKA AHAIOTOBBIX TOMOTPA()UICCKUX
Kap1?

7) Yro noHuMaeTcs 1o A cTpatndukarmeil reorpahMIecKUX TaHHBIX?
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Pasmen 3.2
KIIACCHUOUKALINA

3.2.1 O6uue mosno:xkeHus KJacc ud uKamui

Jst IIpeJIc TaBJICHUS o0mmx MOJIOKEHUH KJaccupuKanui
HCIIOJIb30BaHbI KOHICIIIUH, U3JI0KCHHBIC B 00IICIPU3HAHHOM PYyKOBOJCTBE
I'pamu Byua [9].

3.2.1.1 Knaccugpuxayus — cpedcmeo ynopsaooueHus 3Hanui

Knaccudukanus — mormdeckas omeparysi, COCTOsIIas B pa3/clCHUH
BCETO M3y4aeMOT0 MHOXKECTBA IPEIMETOB MO OOHAPYKEHHBIM CXOJIC TBAM
Ha OTJAEIbHBIE TPYNIbl UM IOJYUHEHHBIE MHOXECTBA, HAa3bIBAEMbIE
kmaccami. [Ipu kmaccupuKanuy BHITOHIETCS paclpeieieHHe IpeaMeToB
Kakoro-mmbo poja Ha B3aMMOCBS3aHHBIE KJIACCHI COIVIACHO Hamboee
CYLIECTBEHHbIM IIpU3HAKaM, IPUCYLIUM IMpeJMeTaM JaHHOTO pojJa u
OTIMYAIONIMM HMX OT MPEJMETOB JPYroro poja, MpU 3TOM KaXKABIA KJacc
3aHMMAET B MOJyYUBILEHCS CUCTEME ONPEICICHHOE MOCTOSIHHOE MECTO U, B
CBOIO OuUepe/b, JeMTCS Ha MOKIACCHI.

Henpto kmaccudukanuy SBIICTCS HAXOXKJICHHE OOIMIMX CBOCTB
o0bekToB. Knaccudumupys, Mpl 00beIMHSICM B OJHY TPYIIY OOBEKTHI,
UMEIOILUE OJMHAKOBOE CTPOEHUE UM OJMHAKOBOE moBeaeHue. [IpaBuiabHO
COCTaBJIeHHasT KJIACCH(UKANMSI OTOOpakaeT 3aKOHOMEPHOCTH pa3BHTUS
KTacCH(QUIUPYEMBbIX OOBEKTOB, TJIyOOKO BCKPBIBACT CBS3H MEXKIy
MU3ydaeMbMU OOBEKTaMH M TIOMOTAET HCCIIe JOBATE IO OPHUEHTUPOBATECS B
CaMBIX CJIOKHBIX CHTyalHAX, CIy>KAT OCHOBOH 1T 0000 Ao X BEIBOJOB
U IPOTHO30B.

Knmaccupukamms HyxHa B mo0oil obmactw 3HaHMY, B OO0
nenecooOpa3Hoi JesTeIbHOCTH desioBeka. Kimaccudukanus — 310 OMH U3
(hyHIaMeHTAIBHBIX MpoleccOB B Hayke. MaKThl U SIBJICHUS JOJKHBI OBITH
YIOPSIOUEHBI, MPEXIE YeM Mbl CMOXEM HX MOHATh U pa3paboTath oOuiue
NPUHIMITEL, OOBACHSIONINE WX MOSIBJICHHE W BUIMMBIA MOpPsIoK. PasymHas
Klaccupukanus — 4YacTh JnoO0OW  TouHOW Hayku. [loctpoeHue
COJiepKaTeIbHON KIIacCU(pUKaMK HaOMOJaeMbIX OOBEKTOB W CHTyalui
ABIICTCS HEOThEMJIEMOW 3amadeidl Hayku. Takas KiaccHpUKams
CYIIECTBCHHO 00Jer4aeT MOHMMAaHHEe OCHOBHON MPOOJIEMBI U JanbHEHIIee
pa3BUTHE HAyYHOU TEOPHH.
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VYenemuo# kmaccH(UKAUM  OOBIYHO COMYTCTBYIOT OTKPBITHS H
u3o6pereHusi. C MOMOLIBIO OTKPBITHII MBI Paclo3HaeM KIFOUEBbIC MOHS THS
1 MexaHu3Mbl. C MOMOUIBbIO N300PETeHU Mbl KOHCTpYHpYeM 0000IIeHHbIE
HOHATHS, a TaKXKE HOBBIE MEXAHM3MBbI, KOTOPBIC OINpPENCIIIOT IpaBHJa
B3aMMOJCHCTBHS 00BEKTOB. [lo3TOMY  OTKpHITMS M HM300peTeHHS
SBISIIOTCS. HEOTHEMJIEMON YaCThIO yCHEUIHOW KIacCH(UKanuH.

K coxanenuto, mnoxka He pa3pabOTaHbl CTPOTHE  METOJbI
KmacCU()UKAIMA ¥ HET IPaBUJI, TIO3BOJIIIOIINX BBIJCIATh KJIACCH M 00B-
ekThl. HeT TakuxX MOHATHH, Kak 'COBepHICHHAs CTPYKTypa KJaccos”,
"npaBuibHEIM  BEIOOp 00BekToB'. Kak M BO MHOTHX TeXHHYECKHX
JMCIMILIMHAX, BEIOOP KJIACCOB SBIBIETCSA KOMIIPOMHUCCHBIM pemnieHneM. Tem
HEe MEHee, MMeeTcs OOraTelii OMBIT KIACCH(PUKANUK B Pa3HBIX 00IacTAX
HAayK{, HA OCHOBE KOTOPOTO pa3pabOoTaHBl METOJUKU 00BEKTHO-OPUEHTHPO-
BaHHOTO aHajM3a M NPUKJIAAHOTO aHaimm3a. Kaxkpas Takas MeToauka
npemiaraeT CBOM IpaBuJia MICHTH(QUKALMU KiaccoB U 00bekroB. Huke
HPUBOISTCS HEKOTOPBIE IPUMEPBl M3BECTHBIX KJIACCH(DHUKALHNIL.

Ipumep knaccugpukayuu 6 xumuu.

Mengenees /.. B 1869 romy ycTaHOBHJ TEPHOIUYCCKUIN 3aKOH,
KOTOPBI ONpenesl 3aBUCHUMOCTb Pa3JMYHBIX CBOMCTB XUMHUYECKHX
3JIEMEHTOB OT 3apsJa aTOMHOTO s/jpa U MOT IIpeJicKa3bIBaTh CBOMCTBA ellle
HE OTKPBITBIX 3JIEMEHTOB. ['padmdecknuM BBIpaKCHHEM IEPHOMIYECKOTO
3aKOHa CTajla KJacCH(UKAINI XUMHUICCKIX 3JIeMEHTOB B opme " Tabmmibt
Menneneesa". IlosiBneHne mepuommueckoir cuctembl Mengeneesa JI.1.
OTKPBUIO HOBYIO, HOJUIMHHO HAy4YHYI0 3Py B HCTOPHHM XHMHH U pAge
CMEXHBIX HayK. B3aMeH pa3po3HEHHBIX CBEICHUH 00 »>JIeMeHTaX |
COEJMHEHMSAX MNOSBHJACH CTPOIfHAs cCUCTeMa, Ha OCHOBE KOTOPOHl CTajo
BO3MO>KHBIM 0000111aTh, ZIeJaTh BBIBO JIbl, TPE IBU AC Th.

Ilpumep xnaccugurayuu @ buoso2uu.

B coBpeMenHoli Owonoruu TepMHH Kiaccudukanus' o0003HaUaeT
YCTaHOBIIEHHE HEpap XMUECKOH CHCTeMBbl KaTErOPHil HA OCHOBE HEKOTOPBIX
HpeNONpeeNieHHBIX CBA3eH Mexay opranusMamu. Haubonee oOee
MOHATHE B OMOJIOTHYECKOW TAKCOHOMETPUH — MHp. B mopsiake yObBaHms
OOImHOCTH  HWepapxuueckas  CHCTeMa  KaTeTOPHH  IIPEJC TaBIICTCS
CIIeYIONMM 00pa3oM: MHp, THH, KJACC, MOJTHM, COPT, CEMEHCTBO, PO,
BUJ. B coBpeMeHHOH KIIacCH(pUKAINU JXUBBIX OPTAaHH3MOB OIPEIEIIAIOTCSI
TPYTIIEI OPTAHN3MOB, IMEIOIU X 00IIIee TeHe THIECKOE HaC JIEJC TBO.
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3.2.1.2 Cnosxcnocme knaccuguxayuu

Omnpenenenue KJIacCoB U 0OOBEKTOB - OJJHA U3 CAMBIX CJIOXKHBIX 32124
00BEKTHO-OPUCHTUPOBAHHOTO  MPOCKTUpOBaHUs. CI0XKHOCTH  KJACCH-
¢ukau O0OBACHICTCS MABYMS BOXXHBIMH IPUYHHAMU.

Bo-niepBbIX, HET OMpeesicHus "COBEpIICHHAs KilacCu(UKAuUA", XOTS
€CTCCTBEHHO HEKOTOpHIE Jyunie ApyruX. CymecTByeT CTOJIBKO CIOCOOOB
JIETICHUST MUpPa Ha OOBEKTHBIC CHCTEMBI, CKOJIbKO YUCHBIX MPUHUMAIOTCS 33
3Ty 3aady: croco0 KiIacCH(UKAINK ONpeaesieTcs [ebio, K KOTOPOH MBI
CTPEMHMCHI.

Bo-BTOpEIX, pasymMHas KnaccuuKams tpedyeT O00JBIION TBOPUECKOH
SHEPTUU u MPOHHULIATETHHOC TH. CyuiecTBe HHBIE TPH3HAKH,
COOTBETC TBYIOIIME HEKOTOPHIM 3aKOHOMEPHOCTSIM OTpPEeTIeHHOTO Kiacca,
HE JIe)KAaT HA MOBEPXHOCTH, a JOJDKHBI OBITh HAWJCHBI MOCPEICTBOM
aHamza. Kiaccudukanus mpeanojiaracT CIOKHBIA CHCTEMHBIA aHaIH3,
3aCTABISIET MCKAaTh COJACpPI)KATCIbHBIC NPU3HAKUA. DTUM IOI4CPKUBACTCS,
YTO pasymHas Kiaccu(HuKaus — padboTa HHTEIUIC KTy albHas .

Jlyuymmit cmoco0 BeleHHsS KIaCCH(OHKAIMA — IIOCIIE/I0BA TCIBHBIH
UTCpaTHBHBIN mpormecc. [locneoBaTeIbHBI  MTEPATUBHBIA  MTOJIXOX
HETIOCPEJICTBEHHO OMpeJesieT MNPOUeAypyY KOHCTPYHPOBAHUS HEpapXHH
KIacCOB M OOBEKTOB MpH pa3pabOTKe CIOXKHOTO IPOTPAMMHOTO
obecnieuenns. Ha mpaktuke, OOBIYHO 3a OCHOBY Oepercsi Kakas-JOo
OTIpeJIeICHHAS CTPYKTypa KJIaCCOB, KO TOPYIO MTOCTETIEHHO
COBEpHICHCTBYIOT. M Tonmpko Ha mo3jHEH cTaguu pa3paboTKH, KOTAa yxke
MOJIy4eH HEKOTOPHIA OMBIT HCIIONB30BAHUS TAKOW CTPYKTYpPhI, MOYHO
KPUTHYCCKH OLICHUTh KA4YCCTBO II0JIyYHUBIIECHCS KyaccuMKaIum.
OcHOBBIBasICb Ha OJTy YCHHOM ONBITe,  MOJXKHO CO37aTh HOBBIC
HNOJKJACCHl M3 YK€ CYWECTBYIOUMX MM  CJHTh HECKOJbKO
CYWIECTBYIOUIMX B OJWH. B03MOXHO, B mporecce pa3paboTku ObUM
HalilecHBl HOBBIC OOIIHME CBOWCTBA, paHee HE 3aMEUYCHHBIC, W  MOXKHO
OTIPEJICIN Th HOBBIE KJIACCHI.

3.2.1.3 Io0x00bt kKnaccugpurxayuu

HcTopudaeckd CIOXKUIOCH TP MOAX0/1a KJIacCH(UKAIIHN ;
1) wmaccuyeckoe pacmpe/eseHue Mo KaTeropusiM  ([pyHmupoBaHUE 110

CBOMCTBaM),

2) koHuentyajbHOe OObeIuHEHHE (IPYNIMPOBAHHE MO HEKOTOPOii
KOHLIEIIINK)

3) Teopusi MPOTOTUIIOB (rpynmupoBaHHe OOBEKTOB MO HEKOTOPHIM

NPU3HAKAM CXOKECTH C PO TOTUTIOM ).
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Knaccuueckoe pacnpedenenue no kamezopusam

B kyaccuyeckoM MOJX0 Ie pachpeeeHHe M0 KaTeTOPUSM BBINOJHSIOT
B COOTBETCTBMM C NPHUHLUUIOM: "Bce Bellld, o0jajaronMe JaHHBIM
CBOMCTBOM WM COBOKYIHOCTBIO CBOMCTB, (OPMHUPYIOT HEKOTOPYIO
kareroputo. IlpudyeM, HaIMunMe 3TUX CBOMCTB SIBJSIETCS HEOOXOIUMBIM M
JIOCTATOYHBIM YCJIOBUEM, OIIPEACIISIONINM KaTeropuio”.

Jlist MeTola KIaCCUYECKOTO paclpefeNeHns 0 KaTeropusaM HaJaudue
cB8olicmea SABIACTCS OCHOBHBIM KPHUTEPHUEM CXOXKECTH 00BEeKTOB. [Ipw 3TOM
OOBEKTEI MOXHO pa3fe/MTh Ha HENepeceKarImecs MHOJKECTBA,
OTIpEZICNNB U KaXKJ0TO, 00NafaeT JM OH KOHKPETHBIM CBOHCTBOM WM
HeT.

KonkpeTtHsle CBOWCTBA, KOTOpBIC HEOOXOAMMO BBIACIHTH IPH
KIacCU()MKAI[MK OIpeesIIoTca pemraeMoi mpobiemoil. Hampumep, mser
aBTOMOOWJISL SIBISIETCSl Ba)KHBIM CBOMCTBOM 11 KaKOH-HUOYIp 3aBOJICKOU
CHCTEMB! KOHTPOJIS, HO HE HMEET 3HAa4eHMs JJIsI MPOTpaMMHON CHCTEMBI,
yopaBimsionieid  ropoiackumu  ceetopopamu.  BoT  mouemy  MOXKHO
yTBEpKAaTh, UYTO HET AOCOMOTHBIX KPUTEPHEB COBEPIIEHCTBA, XOTA I
KOHKPETHOTO TIpUMEpa HEKOTOpbIE CIPYKTYpbl Ooyiee MPHUIOAHBI, 4YEM
OCTaJIbHBIE.

Konyenmyanvnoe 06veounenue

KonnentyanmsHoe o0bemmHEHHe — 0o0Jee COBPEMCEHHAs BapHaIis
Kmaccudeckoro monaxoma. OHa BO3HHKIA U3 IONBITOK (OPMAaIBHOTO
OpeAcTaBieHns 3HaHUK. [lpu TakoM moaxode cHadajda (OPMHUPYIOT
KOHIECTITY a JIbHBIC OIIMCaHUA KJIaCCOB, u 3aTCM 00BEKTEI
KJIaCCUPUIUPYIOTCS COTNIACHO OMUCAHHUIO .

Teopus npomomunuposaHnus

Ectp cuTyanuu, B KOTOPHIX HE PabOTAIOT METOMBI KJIACCHYECKOI'O
pacmupesienieHusT MO KAaTerOpHAM M KOHICNTyalbHOC  OOBEIMHEHHE.
CyniecTByIoT HEKOTOpBIE a0CTpakIWHM, KOTOPHIE HE HMMEIOT HH YETKUX
CBOWCTB, HU YETKOTO omnpejeneHusi. CylmecTBy0OT KaTerOpuH, KOTOpble He
COOTBETCTBYIOT KJACCHYECKHM 0O0pas3maM, Tak KaK HET MPH3HAKOB,
CBOWCTBEHHBIX BCEM COCTABISIOMUM. [Ipy Tako¥ KIacCUPUKAIMHA KJACC
omnpenessie ICSl OTHUM 00BEKTOM -TIPOTOTUNIOM. OOBEKT MOKHO BKJIIOYUTH B
KJIACC TMPHU YCIOBUH, YTO OH OTpE IEICHHBIM 00pa3oM MOX0K Ha MPOTO THII.
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3.2.1.4 3nauenue Knaccuukayuu Ona 2e0UHGOPMAYUOHHBIX
cucmem

OrcyTcTBHEe  Kiaccuukamuii OOBEKTOB M CBOMCTB  sBISICTCS
HETPEOI0IUMBIM MIPETISATC TBUEM B CO3IaHUH 3¢ QeKTHBHBIX
UH()OPMAMOHHBIX CHCTEM. OcobeHHO 3TO O THOCHUTCS K
2COUHPOPMAYUOHHBIM CUCMEeMAM, KOTOPBIE OIEPUPYIOT C OTPOMHBIMHU
COBOKYIHOCTAMH M OOJBIINM pa3HooOpa3neM OOBEKTOB peallbHOIO MUpA,
WX CBOWCTBaMH, CBS3IMH | OTHOIIEHUsAMHU. Kiaccupukamuss ek UT B
ocHoBe 3¢ pektnBHOI padoTel [C.

B 00BeKTHO-OPHEHTHPO BAHHOM aHAJIN3e OTPECIICHNE OONINX CBOICTB
00BEKTOB MOMOTAeT HAWTH OOUIMe KIFOYeBble aOCTPaKIUH W MEXaHH3MBI,
9YTO, B CBOIO Ouepenb, NIPUBOMUT K Ooyee MPOCTOMY HPOEKTy CHCTEMEI.
Knaccudukanus 3aTparuBaeT MHOTHE ACHEeKTHI 00BEKTHO-
OPHMEHTHPOBAHHOTO  MpoekTHpoBaHus. OHa  MOMOTaeT  OIpPEIeIUTh
00001IEHHY0, CIEUUAIM3UPOBAHHYI0O UM  COOUpATeNbHYIO HEpapXuio
kmaccoB. Onpenenerne oO0mmx GopM  B3aMMOICHCTBHS O0OBEKTOB
MO3BOJIIE T HAWTH MEXaHU3M, KOTOPBIH MOXKET CTATh CTEPIKHEM peai3alnu
npoekTa u aHammza. OHAa TOMOTaeT MPaBWIIBHO OINPENeNATh MOJYJIBEHYIO
CTpyKTypy. PacmnomnoxeHne oOBEKTOB B OJIHOM HJHM Pa3HBIX MOJYJISX
3aBHCHT OT CTEIe HI OOIIHOCTH 0OBEKTOB.

OCHOBHBIM CpPEICTBOM OOecreYeHus] HEMPOTUBOPEUHUBOTO OIHCAHUS
JIAHHBIX SIBISICTCA CTAHIAP TM3AlUS M YHH(DUKAIHS CPEJICTB U METO JIOB HX
npeacTaBieHust. CpencTBOM CTaHAAPTU3AUMM M YHHU(DUKAIWKA JaHHBIX
SABIAETCA ~ KJAacCUPUKAIUsT  OOBEKTOB, CBOWCTB W  OTHOUICHHUH.
Cranmaptuzanusi, yHUUKAOUS U KJIacCUPUKAIUSI OOBEKTOB, CBOHCTB H
OTHOLICHUH JIe)KaT B OCHOBE MH(POPMAIMOHHONW COBMECTHMOCTH Pa3HbIX
UH()OPMALMOHHBIX CHCTEM.

3.2.2. bBasoBble NOHATHS €IHHOH CHCTEMBI KJjaccH(p KA
TeXHHUKO0-3 KOHOM H4ec KOl MH(p opM anuu

OcHOBY KOMHBIOTEpHOI WH(POPMAIMOHHON CHCTEMBI COCTaBIIET
napopmanmonHas 6asza, KoTopas SBISET CcO0OM  COBOKYIHOCTB
yHOpSAAOYEHHOW HWH(POPMAINH, UCTOIb3yeMOH IpH (YHKIMOHHUPOBAHUU
uHpopmanuonHo# cucremsl. HWHpopmanmonHas 06asza HMeeT IEIBIO
obecnieunth  B3amMOOOMeH HMH(oOpMamuell MeXAy  CTPYKTYpHBIMU
€MHUIIAMH KOMIBIOTEPHOW HHPOPMALMOHHONW CHCTEMBI, a TaKke
UH(GOPMALMOHHOM CHCTEMOM pasHbIX YPOBHEH yIIpaBiie HUS.
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Yenex co3maHua eInHOW MH(GOPMANHOHHONW 0a3bl B 3HAYUTEIBHOM
Mepe onpeaensercss YHu()HUKaued U CTaHAapTH3alHUeld ee COCTaBISIOIIEH.
31ech KJaccu@uKauu u KOJUPOBKE T€ XHUKO-D KOHOMHYECKOH
uHpOpMaNUK OTBOOUMTCS OCOOCHHAs pOJb, IOCKOJBKY OHH SIBJISIOTCS
CpelncTBaMM, KOTOPBIE OOECIIEYMBAIOT B3aUMHBIH 0OMeH HHDOpManueit
MEXJy 4eJOBEKOM M KoMIbIoTepoM. Knaccudukanus u ko IMpoBKa — 3TO
JIBE HEOTACIMMBIC YacTH OJIHOTO Ipolecca — MepeBoja pasHoO0Opa3Hoi
WHPOPMAIIMM W3 ECTeCTBCHHOTO s3blka Ha (HOPMAM30BAHHBIA SI3BIK
KOMIIBIOTEpHOU HH()OPMAITMOHHON CHCTEMBI.

TocymapctBennbrii cranmapt 17369-85 yctanaBimiBaeT OCHOBHBIC
TEpMUHBI ¥ ONpEJACNICHUS TOHATHH, MPUMEHSEMBIX B €IMHOW CUCTEME
KIacCU(UKAUM W KOJUPOBAHHS TeXHUKO-DKOHOMHUYECKOW HH(OpMaLnu

(ECKK TDU) [40].

3.2.2.1 Tepmunsl u onpeodenenus Knaccupukayuu

BT'OCT 17369-8%mnpeneneHsl ciie IyOMIKEe TEPMHUHBI U OTIPE ICIICHHS

KJ1accu( MKaI uu.

» Kiaccudukanus -  pasfelieHHE ~ MHOXKECTBA  OOBEKTOB  Ha
HOJMHOXECTBA MO HMX CXOJACTBY WJIM DPAa3jMuUI0 B COOTBETCTBHUH C
NOPHUHSITBIMHA METO TAMH.

= Cucrema KiIaccupUKALMKA - COBOKYIHOCTb METOJOB W MPaBHI
KaccUdUKaI UK, 8 TAKOKE ee pe3y IbTaT.

=  OO0BEKT KJIacCU(UKAINH - JIEMEHT KIACCUPUINPYEMOT0 MHOKECTBA.

= TlpusHak kmaccupuKauu - CBOWCTBO HMJM XapaKTCPUCTHKA OOBEKTA,
10 KOTOPOMY MIPOU3BOUTCS KIACCHU(DUKALIUS .

=  3HayeHHe TpU3HaKa KJaccupUKaluyd - KaueCTBEHHOE WM
KOJIMYECTBEHHOE BhIPa’KCHHUE MPU3HAKA KIACCH( U KALIUH.

* KiaccuduxanyoHHass TpPyNIUPOBKA - IOJMHOXECTBO OOBEKTOB,
HOJTy4EHHOE B pe3yJIbTaTe KJIACCU(PHUKALIMH .

= Hepapxuyeckuif MeTOJX KJACCHDHKAIMM - MOCJEAOBATEIHFHOE
paszaereHue MHOXeCTBa 00BEKTOB Ha IO TYMHECHHBIE
KacCU()MKAI{HOHHBIE TPYTIITHPOBKH.

=  QacetHBIl MeTOA KIACCHOHKANIMK - TapaijelsbHOe pa3JeleHHe
MHOXXECTBA OOBEKTOB HAa HE3aBHCHMBIC  KIACCHU(HUKAIMOHHEBIC
TPYTIUPOBKU

=  CryneHs KJacCUPUKALUH - dTall KIacCu(PUKAIUU IPU Hepap XMIECKOM
MeToJie, B pe3yJbTaTe KOTOPOTrOo IOJy4YaeTcs COBOKYMHOCTb
KJIaCCU(UKAI[MOHHBI X TPY HITUPOBOK.

* T'nyOuHa knaccupuKauu - YUCJIIO CTyNEHEN Kiaccu(UKauuy.
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3.2.2.2 Tepmunst u onpe denenus Koouposanus

BTI'OCT 17369-8%mnpeaencHbl ciie AyIOIIHE TSPMHUHBI ¥ OTIPE ACICHUS

KO OBAHMS.

Koa - 3HaK MJIM COBOKYIHOCTh 3HAKOB, MPHHATHIX IS 0003HAYCHHS
KIIaCCH()MKAIMOHHOM IPYTIIUPOBKA U (M) 00beKTa KJIacCH()MKa [UH.
KomipoBanue - 00pa3oBaHue ¥ MPUCBOCHUE KO Ja KiIacCch ) MKAMOHHO N
rpyNnupoBke U (Win) 00bEeKTy KiIacCH( MKAIHH .

CucteMa KOIMPOBAaHUS - COBOKYIHOCTh METOJIOB M MpPaBUJ KO JIH-
poBaHuUs KJIACCU(HUKAMOHHBIX ~ TPYNIHPOBOK U 00BEKTOB
KJIaccu() MKaI UK 33 JAHHOTO MHO KECTBA.

AndaBuT KoJa - cHCTeMa 3HaKOB, IPUHSATHIX JJI1 00pa30BaHMs KOJa.
OcHoBaHUE KOJA - YUCJIO 3HAKOB B aJipaBUTE KO Ja.

Hudposoit andpaButr koza - andaBUT KOJAA, 3HAKAMHU KOTOPOTO
SIBJISIFO TCSL LI PBI.

BykBeHHBIN andaBuUT Koja - anpaBUT KOJA, 3HAKAMH KOTOPOTO
SIBJISIFO TCS1 OYKBBI 2JI)aBUTOB €CTEC TBEH HBIX S3BIKOB.
byksenHo-mudposoit andaBur kKoma - andaBUT KOJA, 3HAKAMH
KOTOPOTo SIBISIFOTCS OYKBBI ali)aBUTOB €CTECTBEHHBIX S3BIKOB U
U PHI.

Paspsn kona - mo3unus 3Haka B KOJE.

JlimmHa Ko/a - YHCII0 3HAKOB B KO e 0€3 ydyeTa IpoOeoB.

Ctpykrypa koJga -  yclnoBHOE  00O3HaueHHME  COCTaBa U
HOCTe0BAaTeIb HOCTH PACIIONIOKEHHS 3HAKOB B KO JIe.
IocnemoBaTenpHBIII METOA KOJMPOBAaHUS - o0Opa3oBaHHME KOMa
KJIaCCU(UKAIIMOHHON IPYIIUPOBKH U (M) 00bEKTa KIACCH(DHUKA UK C
UCIIOJIb30BAHUEM KOJIOB I0CJIe IOBATE JIbHO PacIoJIoKEHHBIX
HOTYMHEHHBIX TPYIIIMPOBOK, IOJYYCHHBIX IIPH Hepap XMuecKoM
MeTo/Ie KacCH(UKALM U, U €r0 IPUCBOCHHE.

[Mapane mbHBII METOJ KOJMpOBaHUs - 00Opa3oBaHUE KOJa
KIaCCH(UKALMOHHON IPYIIMUPOBKH U (M) 00BbEKTa KJIACCHUKALUH C
HCIIOJIB30BaHUEM KO JIOB HE3aBUCHMBIX IPYTITUPOBOXK, ITOJIYYEHHBIX IPH
(haceTHOM MeTOIe KIacCU(UKAIIAHN,, M €TO PUCBOC HUE.

IopsakoBEI  MeTon  KOAMPOBAHHS - 00pa3oBaHHME KOJa W3 YHCET
HATypaJbHOTO psiia U €TO MIPUCBOCHHUE.

CepuitHO-TOPSAKOBEIII METOJ KOAUPOBaHHWA - 0Opa3oBaHME KOJIA W3
4YuCcell HAaTypaJbHOTO psfa, 3aKpelyeHHEe OTACIBHBIX CEpHHd WM
IMana3oHOB JTUX 4YHCEeN 3a OO0BeKTaMH Kiaccupukammm ¢
OJIMHAKOBBIMY IIPU3HAKAMH U €TO PUCBOCHHE.
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IlepekompoBaHne - MPHCBOCHHE 3aKOJUPOBAHHON Kiaccupuxa-
LAOHHOMI TPy IIHAPOBKE WA 32 KOMPOBAHHO MY 00BeKTY
KIaccu(UKaI M HOBOTO KOJA.

IlepexommpoBouHas Tabiuna - TabJMla COOTBETCTBUS KOJJOB OJHHUX H
TeX JK€ KIaCCU(PUKALMOHHBIX TIPYNIHUPOBOK W (i) 0OBEKTOB
K1acCcU(MKAL MK U3 Pa3HBIX KIACCU(PHUKATOPOB.

3.2.2.3 Opzanuzayuonnsie acnekmol Knaccupuxayuu

B I'OCT 17369-85 ompeneneHsl  cleyloline OpTaHW3AIlHOHHBIC

TCPMUHBI U OTIPEACJICHNUA.

Knaccupukatop - o¢unuaneHeli JOKYMEHT, IPEJIC TABJIIO U
CHUCTEMaTU3UPOBAHHBIHN CBOJI HauMeEHOBaHHUHI u KOJIOB
KJIaCCU(UKAI[HOHHBI X IPYNIHPOBOK u (vm) 00BEKTOB
Kaccu(UKaI HH.

Tosunus knaccudukatopa - HauboOJbIIEe KOJIMYSCTBO IO3MIINH,
KOTOPOE MOXKET COJIepkKaTh KIACCUPHUKATOP.

EmkocTh knmaccudukaTopa - KOJIMYECTBO CBOOOJHBIX MO3WIMH B
KmaccuuxaTope.

Bue npenne knmaccudukatopa - IpoBeleHHE KOMILIEKCa MEPOTIPHUSTUH,
obecrieunBaOIUX NpUMEHEHHE Kilaccu@uKaTopa B MpeHa3HAUCHHOU
chepe nesTe IbHOCTH .

Benenne kmaccupumkaTopa - TOAJepKaHHE KrmaccHpHKaTOpa B
JOCTOBEPHOM COCTOSIHHH.
Kateropus wimaccudpukatopa - TOpH3HAK, YKa3plBAIOIIUN  Ha

OPHUHAUICKHOCTh  KjaccH(PHKaTOpa K ONpPEIEICHHON rpymme B
3aBUCHMOCTH OT YPOBHS €TO YTBEPKICHUS U ChEpbl IPUMCHCHUSI.
TocynapctBeHHBIH KilaccupuKaTop - Kiaccu(pUKaTop, YTBEPIKICHHBIH
U1 TPUMCHEHHS B aBTOMAaTH3MPOBAHHBIX CHCTEMax YIpPaBICHUS
Pas3NMYHBIX MUHUCTEPCTB (BE IOMCTB).

OrpacyieBoii  (BeIOMCTBEHHBIN) KIaCCH(YHUKATOP - KJIACCHPHUKATOP,
BBEJICHHBIH B YCTAaHOBJCHHOM TIOpSIIKE JUII NPUMEHEHHUS B
aBTOMATH3UPOBAHHON CHCTEME YIpaBJIeHUs OTpPacii MHHHUCTEPCTBa

(BemomcTBa).

Knaccudpukatop npeanpusTus - KiIaccupukatop, BBEJCHHBIA B
YCTaHOBICHHOM MO PSIIKE VLSt MPUAMCHCHUSI B
aBTOMATH3MPOBAHHON cucTeMe ympasieHus: npennpustus (A CYII).

Emunast  cucteMa  KIacCHUKALMH W KOAMPOBAHHUS TEXHHKO-
skoHomuyeckoit wuHpopmammu (ECKK TOU) - CcOBOKYMHOCTH

B3aMMOYBA3aHHBIX TIOCYJapCTBCHHBIX KJ'IaCCI/I(I)I/IKaTOpOB TC XHUKO-
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SKOHOMHYECKOH WH(OPMAINH, CHCTEMBI BEACHHS H PYKOBOIAIINX
HOPMATHUBHBIX JIOKYMEHTOB 1O MX pa3paboTKe, BHE IPEHUIO, BEACHHIO,
COBEPIICHC TBOBAHUIO H KOHTPOJIIO 32 BHEAPEHHUEM.

= Peructpauus kjaccupukatopa - TPHUCBOCHUE  YTBEPKICHHOMY
KIacCH()UKATOPy PErUCTPAllIOHHOTO HOMEpa M 3alUCh HEO0O X0IUMBIX
CBEJICHUIl 0 HEM B peecTp.

3.2.2.4 Ocobennocmu co30anus cucmemuvl Kiaccupuxkayuu

Co3ianre CHCTeMBI KIIACCHU(UKAIIMA Ha OCHOBAaHMH 0a30BBIX MOHSITHIA
UMeeT HeKo Topbie ocobeHnoctr [41].

Cuctema wiaccupuKamMy  OHpeNessieTCs U XapaKTepusyercs
UCIIOJIb30BAHHBIM METOJOM KIIACCH(HKAIMK, IPU3HAKAMH KIacCU(HUKALMN
(0J10KEHHBIM B OCHOBY BBIICJICHUS KJIACCH()HUKAMOHHON TPYIIHUPOBKH),
UX TOCNEJIOBATENBHOCTRIO M KOJMYECTBOM  yPOBHEH  (CcTymeHei)
KITacCH(UKAIIMH, & TAK)KE KOJUYECTBOM IPYIIHUPOBOK (EMKOCTBIO). MeTon
KIaCCU(PHUKAIIUK — 3TO B CYLIIHOCTH COBOKYITHOCTb IIPaBHMJI CO3JaHHS
CHCTEMBI KJIACCH()UKAMOHHOM TPYIITUPOBKU U UX CBA3KH MEXKIY COOOH.

Hepapxuueckuii memoo knaccugurayuu

Hepapxuueckuii MeToJ KiaccH(UKALMKU XapaKTepu3yeTcsi TeM, 4TO
HayaJbHOC MHOXXECTBO OOBEKTOB IIOCIEJOBATEILHO pasfelsercss Ha
rpynnupoBKy (KJIacchl) HEpBOrO YPOBHS pasfelieHus, Jajblie — Ha
IPYNIMPOBKY CJIEyIOUIET0 YPOBHS M Tak jgajee. Kaxknas rpynmupoBka
pasmenseTcss Ha TPYNIUPOBKY clienytomero ypoBHs. COBOKYHHOCTb
IPYNNUPOBKH 0OpasyeT MpH 3TOM  HEPAPXUYECKYI IPCBOBHUIHYIO

CIPYKTypY.

M 0 ypoBeHb
| M1 | M2 | M3 | 1 ypoBeHb
|
| M212 | | M22 M232 | M242 | 2 ypoBeHb
| M2312 M2322 | | M2332 | M2342 | 3 ypoBeHb

Puc.3.2.1 -Cxema rpynInupOBKH Hepap XMIECKOTO METO 13
KJIaccu( UK uu
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KommyectBo  ypoBHe#l (cTymeneidl) wiaccupUKalMu OHPEICICT
myOuny knaccuukanuu. Kaxknmas rpynmupoBKa MOXKET pa3fessiThCs Ha
TPYNNUPOBKY HH3LICTO YPOBHS C HKCIOJBb30BAaHHEM CBOCrO MPH3HAKA;
rIyOMHA KIACCU(PUKALUHM B KaXKIOW BETBU HEPAPXUYECKOH CTPYKTYpHI
MOeT OBITh PA3HOM.

I[Tpu ncHoB30BaHNH HEPaP XMYECKOTO METOia HE0O X0 MO COOIIIO 1aTh
TaKue OCHOBHBIC ITPaBHIIA:

1) pasgeneHne KakAOW IPYIIUAPOBKA BBIMIOJIHSCTCS JIMIIb 10 OJHOMY OC-
HOBHOMY NPHU3HAKY;

2) nepeceuyeHHEe MHOKECTB OOBEKTOB HE JIOIMYCKACTCs; HA KAXK/IOM YPOBHE
KIacCU(UKAI UK TPYIIHPOBKA HE JIOJIKHBI TIOBTOPSITHCS,

3) wimaccuduKaus J0JDKHA O XBaThIBATh BCE MHOKECTBO 00BEKTOB.
Haumbonee cymiecTBEHHBIMH U CIOXHBIMH BOMPOCAaMH, KOTOpPbHIE

TOSIBIISTEO TCST npu HCIIOJIb 30 BAHUH HEePapXUUECKOTO MeTo 12

KIaccu()MKA MU, SBISIETCS BBIOOP CHUCTEMBI MPH3HAKOB, KOTOPHIC CTAHYT

OCHOBOW pasleNieHHs, a TakKe HX IOCJeA0BATeILHOCTh. BbiOpaHHbBIE

OpHU3HAKK  JOJDKHBI  SIBJSITECSA  ONPEJCISIONIMMH B Pa3BsI3bIBAHUU

KOHKPETHOW TeXHHKO-9KOHOMHUYECKOH 3a7auH, U1 KOTOPOH co3maeTcs 3Ta

cUCTeMa KJacCH() HKAIHH.

IMo3uTHBHOW dYepTOW HEpapXMYECKOro MeToJa  KJIACCU(UKAIHH
SBISIETCS €T0 MPHUCTIOCOOJIEHHOCTh K py4HOU 00paboTke, CTPYKTYPHOCTS,
Ooubiast HHGOPMATUBHOCTh KOJIOB, KOTOPBIE HECYT CMBICIIOBYIO HATPY3KY .
B TO%€ Bpems, nepapXuaecKuil MeTo I KJIacCH(UKAI[NA HMEeT HeJ0CTATKH,
KOTOPBIE MHOTJa YCIIOKHSIOT €0 UCTIOJIb30BaHuE |
=  METOJ WMEeT JKECTKYyI0 CTPYKTypy, KOTopas TpeaompeaeseHa

(UKCUPOBAHHOCTHIO IPU3HAKOB W HX  IMOCJEI0BATEILHOCTHIO;

W3MEHeHHe  XOoTI  Obl  OJHOrO  IpPU3HAKA  MPUBOAUT K

nepepacpeieNiCHUI0 KIaccu (pUKAUOHHBIX IPYIIUPOBOK;

" MeToJ HE JacT BO3MOXKHOCTb arperupoBatb OOBEKTHI MO JIEOOBIM
paHpIle HE  NPEIYCMOTPCHHBIM  IPOW3BOJBHBIM  COYCTAHHEM
NPHU3HAKOB, a Takke B  HEKOTOPHIX CJydasiX  YCJIOXKHSIET
ABTOMAaTH3MPOBaHHY IO 00paboTKy, MTOCKOJIbKY o0Opasyetcs
HECTaHIapTHOE paclpeieICHNe MOCIeI0Ba Te IbHOCTH MTPH3HAKOB.

QDacemnviii Memoo Kiaccugurayuu

IIpu wucnomp3oBaHuM (HaCeTHOTO METOJAa HAYaIbHOE MHOXKECTBO
00OBEKTOB MOJKET HE3aBUCHMO pa3fe/BiThcd Ha KJIACCH(DHUKANHMOHHYIO
TPYIIOHUPOBKY C MCIOJb30BaHUEM OJHOTO M3 H30paHHBIX MPU3HAKOB.
Kaxxapiit mpusHak (acetHo#t kiaccuuKaiuu OoTBedaeT (aceTe, KOTOPBIH
SABI€TCS CHHCKOM 3HAY€HUIl HMEHYIOLIEro Mpu3Haka KiaccuUKaluu.
Hanpumep, mpu3Hak "UBET' COACPKHUT TAKOH CMHUCOK (GUKCHPOBAHHBIX
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3HAYEHWI. KpAaCHBIM, OJKENTHIM, 3eleHblid, romy0oH, Oenblii, dYepHBIH.

CnenyroT oOpaTuTh BHUMAaHHE, 4YTO B NpHUBeAeHHOH (Qacere "nBer”

OTCYTCTBYeT LBET OPAHKEBBIH MNOTOMY, 4YTO OH HE ObUI O00BEKTOM

Kaccu(UKaI HH.

Cuctema wiaccupuxkanuu  (PaceTHbIM METOJOM  MOXET ObITh
IpeJICTaBJICHA IEepPeYyHEeM HEe3aBUCHMBIX (aceToB (CIHMCKOB), KOTOpBIC
coJepKaT 3HaueHME NpHU3HAKOB Kiaccuduxanuu. Jlrobas rpynmnuposka B
cucTeMe KimacCH()UKaIMd MOXET OBITh OTIpesieIeHa O THUM TPU3HAKOM W
HaOOpOM MPU3HAKOB 00HEKTOB KJIACCUPUKAITUH .

Ilpn npumenHeHHHn ¢aceTHOro MeToja KIACCUPUKANUN CIEAYIOT
COOJI0/IaTh TAKHE OCHOBHEIC ITPABHJIA
"  [IpU3HAKHM, KOTOPHIE HCIOJB3YIOTCS B pasHbIX (aceraX, HE NOJDKHBI

HOBTOPSATHCS (IPUHIMI B3aHMHOTO UCKJIIOYEHHS (paceToB);

" 13 BCAKMX IPU3HAKOB, KOTOPBIE XapaKTePU3YIOT MHOXKECTBO 00BEKTOB
KiaccupuKauu, OTOUPAIOTCS U (PUKCHPYIOTCS JIMIIb CYLICCTBEHHbIC,
KOTOpbIe 00€CIIeYnBaIOT pelIeHHe KOHKPE THOW 3a1a4u.

daceTHH i MeTO I KacCU(UKALMN HE UMEET HEJ0CTATKOB HEepPapXUuecKoro

Metoma. OH  ocobenHo 3ddexmmBer npu  QYHKIHOHUPOBAHUH

KOMIIBIOTEPHBI X UH() OPMAIHOHHBIX CHCTEM.

Koouposanue

KommpoBanue mnpernnHazHadeHO mIs (HOPMATM3HPOBAHHOTO OIHMCAHHS
00BEKTOB KJIACCHU(UKAINK, Jalle BCETO B BHAe NH(PPOBBIX KOJOB. Takoe
NpeACTaBJICHHE TpHUEMJIEeMee BCEro [ TMOBBIIEHUS 3¢ QexkTnBHOCTH
aBTOMATU3HPOBAHHOHM 00pabOTKN YKOHOMHIECKON HH(OPMAIIHN.

B mpoiecce KOJUPOBKH SKOHOMHYECKOW HH(MOPMAIHH HEOOXOAUMMO
PELINTh TPH OCHOBHBIC 3aJ1a4H !

1) oaHO3HauHOTO 0603Ha4YeHUS (MHACHTH(QUKAIKK) KaXI0ro O0BeKTa

3aJJaHHOTO MHOXXECTBEHHOTO YHUC I,

2) KOIMpOBaHHWE HEKOTOPOH COBOKYMHOCTH CBOHCTB (aTpHOYTOB)
00BeKTa,

3) obecneuenne 3hdekTMBHOCTH M HHOOPMANUOHHOW HAIEKHOCTH
nepepaboTKu HHPOPMAIHH.

OcHOBHEIM TpeOOBaHMEM, KOTOPOE CTaBAT K KOJUPOBKE, SBIICTCS
OMHO3HAYHOE  TIPEACTaBIEHHE  KaXJOTO  O0BEKTa  KOUPYEeMOTO
MHOXECTBEHHOTO YHCIa, TO €CThb KaXKJOMY OOBEKTY MHOYXECTBEHHOTO
YHUCa JI0 JDKEH O TBEYaTh € AMHC TBEHHBIH KO JI.

Kox mo60oro 00bekTa MOKET COCTOSITh U3 UACH THPUKAIMOHHOHN YacTH,
UH(GOPMALMOHHOTO OJI0Ka, KOTOPBI CONEPIKUT HAOOP KOJOB, O TBEYAIOIINX
CBOMCTBaAM [aHHOTO OOBEKTa, U JOTMOJHUTENbHBIX Pa3psAl0B UM OJOKOB,
KOTOpBIe 00ECIeUHBAIOT 32 I Ty BCETO KOJIa O T BO3MOXKHOMN OIINOKH.
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Ilpu KOAMPOBKE COBOKYNHOCTH CBOHCTB OOBEKTIOB, TO €CTh IpH
co3ZaHuM HMH()OpPMAIMOHHOTO OJIOKa, PEKOMEHAYIOT TNPUMEHATh [Ba
OCHOBHBIX METOJIOB CO3J@HMs KOJA. IIOCJEAOBATEILHON KOIMPOBKM Ha
OCHOBE HCIIOJIb30BAHUSI Mepap XMUEeCKOH KIacCU()UKALMKM U MapajuieIbHO
KOJIMPOBKH Ha OCHOBE (paceTHON Kiaccu(HKalu.

B Kkaxmoll BETBM HepapXUuecKodl KiacCH(pUKALUM, KaK IIPaBUIIO,
UCIIOJIb3y€ETCs CBOSI COBOKYITHOCTh CBOWMCTB. B cilyyae mocienoBaTenbHOTO
KOJMPOBAHUS KOJ TPYNITUPOBKH CO3JACTCsI HA OCHOBE KOJa IPYTMITHUPOBKA
OpeAbIAyIer0 ypOBHsI N00aBlIeHHEM K HEMy elle OJHOro paspsaa (Wi
rpynnsl  paspsinoB). Ilpy HCHIONB30BaHMM MOCJIEJOBATEHHOTO METO a
JIOTHYHO CTPOUTCS KOJ (KOJIOBass KOMOWHAILNS), KOTOPbIA UMEET OOJIbIIY IO
uH(opmatuBHOCTE. HO KO IpH 3TOM O4Y€HB TPOMO3JI0K U UMEET CIOXKHYIO
cTpykrypy. Ero menmecooOpasHee HCHONB30BaTh JHMIIP B TeX CIydasX,
Korja nHGopMauus U3MEHseTCsS B HE3HAYM TeJIbHBIX pa3Mepax Win BOBCE He
U3MEHSCTCST B  TCYCHHE  JIMTEIbHOIO  BPEMEHHM  MCIOJIb30BaHHUS
KIacCU(PHUKATOPOB, HAIpUMeEp MpHU pa3paboTke OOLIErocyjapCTBEHHBIX
KJIacCU(HUKATOPOB.

Ta6u1. 3.2.1 -Tlocne noBaTe IbHBIH METOT KO IUPOBAHHS
Kon XXX 1 XX | XXXX X
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IIpu ucnonb3oBanuu ¢GaceTHON KIaccuPUKALUU KaxkJas TPYIIMUPOBKa
CHCTEMB! KJIacCH(UKAIMM OTBEYAeT HEKOTOPOH COBOKYHHOCTH 3HAUYECHUI
CBOHCTB 00BekTOB. IIpm 5TOM Kaxkiash IpyNIMpOBKa IEPBOrO YPOBHS
pasfeneHusi OTBEYAaeT OJHOMY 3HAYEHHUIO, BTOPOr0O — 3HAYCHHIO BYX
CBOWCTB U T.I.

Tabn. 3.2.2 -[lapaniesb HBIH MeTOa KO U POBAHUS
Kon XXX 1 XX | XXXX X

dacera

dacera 1
®dacera 2
®dacera 3
dacera 4

CaMBbIM NPOCTBIM U CaMbIM PACIPOCTPAHEHHBIM METOJOM KOIUPOBKH
00BEKTOB MNEPBUYHOTO MHOXKECTBA SABIACTCS MOPSAAKOBBIA MeTon. I[lpm
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UCIIOJIb30BAHUK HTOTO METOJAa KakKAblH OO0BEKT KiacCU(PHUIUPOBAHHOTO
MHOJKECTBa KOJMPYeTCs C IOMOIIBIO TeKyllero Homepa. I[lopsiakoBblii
METOJI IPUMEHSETCST TPHU KO JUPOBKE O THONPU3HAKOBBIX, NOCTOSHHON M
Majio3Havaleid HOMEHKIAaTyphl. llopsaakoBblii MeTOJ KOAMPOBKM OUYEHb
npoct mist uaeHTMGUKanuu. Ho cyliecTBeHHBIM HEJOCTATKOM JaHHOTO
MeToJia SIBIBIETCSl OTCYTCTBHE B KOJ¢ 000 mHpopmanuu o0 oObekTe U
OTHOCHTEJIbHAsI CJIO’KHOCTh aBTOMaTH4ecKoH 00paboTku nudopmannu npu
HOJIy4€HHH UTOTOB 110 IPYIIIaM 00bEKTOB.
Tabn. 3.2.3 -IlopsaaKoBEIE METOA KOJMPOBAHUIL

Kon XXXX

()]
@ 3
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e E :
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CepuiiHO MOPSIIKOBBIA METOJ KOIMPOBAHMS XapaKICpH3yeTCs TeM, YTO
NEPBUYHOE MHOXECTBO JEJIUTCA Ha HECKOJBKO dYacTeidl (coryiacHo
HEKOTOPOMY TIPHU3HAKY), W JUIS KOJMPOBKH OOBEKTOB Ka’XXKIOW YacTd
npeaHasHadaeTcss cepus HOMEpoB  (k0jgoB). OOBEKTHI  KOJMPYHOTCS
NOPSZKOBEIM HOMEPOM B MpejeiiaX OTBEJACHHOW il HUX CEpUH. DTOT
METOJI KOJUPOBKM WCIOJB3YeTCs /i OOBEKTOB, KaKHe KMEIOT [Ba
npu3HaKa.
Taba. 3.2.4 -CepuilHO-OPSI IKOBBIHA METO KO IMPOBAHUS

Kopn XXX XX XXXX
o
o
3
E o) o :
2 po o :
o - O - T o
- Z - N om
= ® - ® = ®
E = o 2 ™ ) =M
28 o o S a
Vo = o N o N 0o O
O s = O - O - O m

Ilpu BeIOOpEe MeTOZAa KOJMPOBKH CJEAYeT IIOMHHTh, YTO 3TOT METOJ

JIOJDKEH 00ecIeYnBaTh .

" B mpeAenax 3aJaHHOTO MHOJXKECTBA OJHO3HAYHOE OMpE/ICIICHHE
00BeKTa;

" HeoOxomMyr uHGopManuio 06 00beKTe;
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"  WUCIOJB30BAHUS Kak al(aBHTA KOJa ACCATUYHBIX IM(pp u OykB a30yku,
YTO YIOOHO JJI1 MAIMHHOM 00paboTKu 1 00pabOTKH YETI0BEKOM ;

" [0 BO3MOXXHOCTM HAWUMEHBIIYIO JUIMHY KOJa, KOTOpas YINpOLIaeT
3aIl0JIHEHHE JIOKYMEHTOB, YNpPOLIAET WX IPOBEPKY, YyMCHBIIACT
KOJMYECTBO OINMOKHM, pa3Mepbl MAaIIMHHOW IaMsITH W  BpeMms
00paboTKH;

"  JIOCTATOYHBIH pE3epB HE3AHATHIX KOJOB, YTOOBI MOXHO OBIIO
KOIMPOBAaTh HOBBIE OOBEKTHI W TPYNIUPOBKH, HE B HapyIICHHE
CTPYKTYPHI KIaCCHU(PHUKATOPA;

®  BO3MOXXHOCTh aBTOMATHYECKOTO KOHTPOJI OIMMOKH, Hampumep,
BHECEHHEM ][I KOJia KOHTPOJILHOTO pa3psja.

Knmaccupukamms u KOJUpPOBaHHE — 3TO HEOTAC/HMBINA 3JIEMEHT
co3maHusl M (QYHKIHMOHUPOBAHHMA KOMIBIOTEPHOH HH(DOPMAMOHHOMN
cuctemsl. Llenpro knaccudukanuu U KOAUPOBAHUS SIBIICTCS YIOPSIOYCHUE
U COINIACOBaHME pa3HbIX MPEIMETOB, MOHITHH, CBOWCTB WM JAPYTUX
3JeMeHTOB MHpopManuu. Mcnoiap30BaHHEM KOJIOB MOXKHO 3HAYUTCIHHO
COKpaTUTh 00BEMBI HHPOPMAIMH U TPY JOEMKOCTh ¢¢ 00pabOoTKH Ha BceX
JTamax TEXHOJIOTHYECKOTO TMpollecca aBTOMATH3UPOBAHHONH 00paboTKH
JTAHHBIX. IMosTomMy BOIIPOCOM paspaboTku paIoHaIBHEIX
KTacCU()MKaTOPOB BO BPEMsI NMPOCKTUPOBAHUSA MH()OPMAMOHHOW CHCTEMBI
yaenseTcs 00NbIIoe BHUMaHUE.

PazpaboTka KiaccupukaTopoB Oazupyercss Ha ydeTe CJeayonmX
MPUHIUTIOB.

1) OGecneuenne B Kiaccu)UKaTOpe BBIJCICHUS TOCYAAPCTBEHHOIO,
BEJIOMCTBCHHO TO M MECTHOTO aCIEKTOB YIIPABICHU .

2) CogepxaHue Ha3BaHWH EIUHUIBI HHPOPMAIMH JIOJDKHO OTBEYATh
TpeOOBaHUsIM TOCYJAPCTBEHHBIX CTAHJAPTOB HJM PYKOBOISIIHX
TeXHHYECKU X JIOKYMECHTOB.

3) Kiaccubpukatop momkeH oOecneydTh peUIeHHE Bcell 3amadu B
WHQOPMALMOHHOW CHCTeME TPH MHHUMAIBHONH 3HAYUTCIBHOCTH
KOJOB. bBoupmas 3Ha4MTENEHOCTE KOJOB YCIOXKHSET 3aIllOJHEHHE
JNOKYMEHTOB, YIpYXIaeT WX TPOBEPKY, YBEIMYHUBACT PAacXoIpl
BPEMEHHU Ha MIOJIT0 TOBKY MH(OPMAIMOHHBIX MAaCCUBOB.

4) TloctpoeHue cHCTeMBbl KiIacCH(DHMKALMKU U KO IMPOBAHUS HYXKJACTCS B
NO/JJIep’)KKe  MPUHIMINA B3aUMHO  OJHO3HAYHOTO  COOTBETC TBHSA
KIacCU()UKAIIMOHHONH  HOMEHKIaType. Kaxmplifi KOx  JOIDKEH
0003HaYaTh JUIIb OJMH 0OBEKT KJacCH(UKAIINN .

5) Cuctema xnmaccupukanum  J0DKHA ~ O0eClevMTh  BCE  BHJIBI
IPYNNUPOBAHUA  KOJMPYEMBIX JJICMCHTOB, HEOOXOJUMBIX IS
COOTBETCTBYIOIIM X PACUCTOB.
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6) Cuctema knaccupuKaluyd U KOJUPOBAHUs J0JDKHA 0OecleunTs HeoO-
X0 IMMBIH PE3epB C 11EJIbI0 BHECEH sl HOMEHKJIATYPbI, KOTOPbIE TOJIbKO
YTO BO3HUKIH, 0€3 H3MEHEHUs CTPYKTYPHI KJIacCupuKaTopa.

7) BaxueiM TpeOoBaHHWEM SBISETCS CTAOMIBHOCTH KOJOB. Komos
00BEKTOB, KOTOpbIC BHIOBUIM, HE JOJDKHO HPUCBAUBATHECS HOBOI
HO3UIINH

8) CucteMa  KOAMpOBaHHMSA  JOJDKHa  OOECIEYHMT>  BO3MOXKHOCTh
00HapyKMBaTh OIMOKY, KOTOpas BO3HHWKAeT NP BBOJE HJIHM 3aIUCH
KOJIOB, IPOTPAMMHBIM CIIOCOOOM. DTOTO MOYKHO JAOCTHYH BHECEHHEM B
KOJT KOHTPOJILHOTO pa3psa.

9) Hus oOecredeHus: COBMECTUMOCTH HH(GOPMALMOHHOW CHCTEMBI
Pa3HBIX yPOBHEH yHpaBIeHHUS KOJBI IO POy HOMCHKJATYP MOJDKHBI
OBITh E€IMHCTBEHHBIMHU JJI1 BCEX OOBEKTOB yIpaBJIeHHA. EnWHCTBO
KOJIOB VIl pa3HbIX YPOBHEHl ynpaBieHus: oOecrnednBaeTcs BHEAPEHHEM
Emuno#t cucteMbl KimaccHQUKAlMMd W KOJUPOBAaHUS  TCXHUKO-
IKOHOMHYECKOW HH( OPMALHH.

TpeboBaHust, KOTOpBIE OTHOCSATCS K IOCTPOEHHIO KIACCH(DHKATOPOB,

pa3sHOOOpa3Hbl. YuuTbIBasS 3TO MpU pa3paboTKe KIaCCUPHKATOPOB B

KaKZOM KOHKPETHOM Cllydae He0OX0AMMO BBIOMpaTh ONTUMAJIBHBIN

BapHaHT, KOTOPHIH MO3BOJIET C MOMOIIGIO BEYUCIHMTEIFHON TeXHHKH

nepenensBaTh HHPOPMANNIo ¢ MUHIMaJIBHBIMH PACX0 JaMU.

3.2.2.5E0unan cucmema knaccugpuxayuu u KoOupo8anus mexHuKo-
IKOHOMUYUECKOU UH popmayuu

EmunHass cucteMa KIaCCUPUKALMM W KOJUPOBAHUS  TCXHUKO-
skoHomudeckoit uHpopmammu (ECKK TEW) — 310 KOMIUIEKC
B3aUMOCBSI3aHHBI X KJ1acCU()MKaTOPOB TE XHHKO-3 KOHOM U ECKO I
WHPOPMALMK, TPHUCTOCOOJCHHBIX K 00pabaThIBAHHIO  CPEJCTBAMU
BBIYUCIIHTEILHON TSXHHKHU C aBTOMATH3HUPOBAHHON CHCTEMOH BEACHUS 3 THX
KITacCH()UKATOPOB.

ECKK cocTouT U3 COBOKYITHOCTH B3aMMOCBSI3aHHBIX KJIACCH()PUKATOPOB
TeXHUKO-DKOHOMHUYECKON HH(OPMALUH, CHCTEMbl HX BEJCHUS, Hay4HO-
METOMYECKUX M HOPMATHBHO-TEXHHYECKHX JIOKYMEHTOB pa3paboTkH,
BEJCHUS W BHEAPCHHWS, a TAKKE OpraHm3alMd U CIyXkObl, KOTOpas
BRIIOJHACT pabory wu3 kmaccuuxanuu u  komupomaHms. ECKK
YCTAaHABIMBACT COCTAB W COJCpKAHUEC pabOThl M3 KIACCHPUKALUH U
KOJMPOBAHUS TEXHUKO-DKOHOMHMYECKOH HHGOpMAIM, €IMHCTBEHHBIH
HOPSIOK NIAHUPOBAHKS M BBITIOJIHECHUS 3 TO# pabOThl B CTpaHe.
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OcuoBubiM 3amanueM co3aanus ECKK TEU sBisetcs ynopsaodeHue,
cucteMartu3alnus, Kiaccupukauus W KOOUPOBKAa pasHbIX BuaoB TEN.
Ilepeuenp oOwvektoB TEWM, KoTOpBIE OTBEYAIOT KIACCHU(PUKAIIMOHHOMY
MHOXECTBY KJIaCCU()UKATOPOB M ONPENCJSIIOT WX BHJIBI, OXBAaTHIBACT
NPOJAYKIHMIO, KOTOpas BBIIyCKaeTCs B CTpaHe, CIPYKIYPHYIO W
aIMHUHHCTPATHBHYI0  ©IMHMIY  HApOJHOro  xo3siictBa  (0Tpacis,
MHUHHCTEPCTBA, BEJOMCTBA, OOBEAMHEHMS, NPEMIPUATAS, YIPSHKACHH),
aIMUHHUCTPA THBHO-TEPPUTOPHAIIGHEIC CIWHHIBI, TPYAOBBIE PECypChl |
BUJIBI JIeSITe IBHOCTH, IPUPOJHBIE PECyPCHI, JOKyMEHTAIHIO | T.II.

Emunass  cucrema knaccupukaumu u  koauposanus — (ECKK)
obecreynBaeT IO JIEPAKKY paboTsl MpOTrpaMMHBIX Moy Jier
UH(QOPMAMOHHBIX CHCTEMBI, CO37aeT ycioBus mil 3¢ ¢eKTuBHON
ABTOMATU3HPOBAHHOM 00pabOTKM TaHHBIX 3a CUET:

1) o6ecnedenuss WHPOPMAMOHHOW COBMECTUMOCTH HH(OPMAIMOHHBIX
cucteM 00paboOTKM JAaHHBIX, KOTOPBIE B3aUMOJEHCTBYIOT B pa3HOU
OTpaciii M Ha pasHbIX YPOBHAX YIPABICHHUS XO3SHCTBOM, W
MOBBIIICHUS 3P HEKTUBHOCTH M X (yHKIIHOHUPOBAHHUS.

2) ofecnedyeHus YHOPSOOYCHHOCTH, CHCTEMAaTHU3alMH M yHU(HKaLHH
TEU, n ee QopMaiM3MpOBAHHOIO OINHUCAaHHA C TOMOIIBIO KOJIOB
KITacCH()UKATOPOB, YCTaHOBJICHHS OJTHO3HAYHOCTH "
HETIPOTHUBOPEYUBOCTH Ha3BaHUI 00bekTOB TEN.

3) oOecrneyeHns: €MHOTO MOHATUHHOTO HNPOCTpAaHCTBA MH(POPMALUMOHHOM
CUCTEMBI 3a CUET CPEJCTB MEKYpPOBHEBOIO B3aUMOJECHCTBUS ClIOBapel
U KIacCH(PUKATOPOB B paMKaX HEpapXHUECKOH M paclpenesie HHOH
0a3bl JaHHBIX;

4) TpoBepKH CEMAHTHYECKO e JIOCTHOC TH JAHHBIX;

5) pasBuTis paboThl M3 CTAHAAPTH3ALWH, YHH()UKALMH, arperupoBaHHs,
ycTpaHeHus Ay OJIMpoBaHus pa3paboTok;

6) opraHMzauMM W NOpOBeACHUS  pabOTEl W3 MEXKIyHApOIHOIO
COTPYIHUUYECTBA B O TPACIH KJIACCHU(UKALUH U KO IMPOBaHUSI.

Emmnass  cucrema  xmaccupukanuMM W KOAMPOBaHHWSA  JOITYyCKaeT

HCIIOJIF30BaHUE KIACCH()UKATOPOB TAKUX BHIOB:

1) obmerocynapctBeHHbIe (TOCYAaPCTBCHHBIE) KJIACCU(UKATOPHI;

2) MexoTpacieBble KjaccH(UKaTOPHI;

3) o1pacneBsie KIaccH(pUKaTOPSI;

4) xiaccupuKaTOPhl NPEAIPHUATHH (JOKAIbHBIE).

ECKK VkpaumHel mOpeaycMaTpuBaeT HCIOJb30BaHHE U  BEICHUE
roCyJIapCTBEHHBIX KIIACCU(DHKATOPOB:
=  (CIIATO - Cuctema no3HayeHb aBTOHOMIH, TEpUTOPiii, 00Iac TeH;

*  KOATVYY - JlepxaBunii knacudikatop 06'eKTiB aaMiHicTpaTHBHO-
TepnTopiém,Horo ycTpoto YKpainu;
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= KBE/J - Kimacu¢ ikanist BuiB €KOHOMIYHOT JisJ1b HOCTI;

= VK®B - Yxpaincekuit knacud ikatop ¢popm BracHOCTI;
= KOOI - Knacudikatop  oprasizaniiiHo-nmpaBoBUX  (GopM
rOCIIO/IaPIOBAHHS;

=  E€JIPIIOY - €muHUA Aep)KaBHUA peecTp MiANPUEMCTB, OpTaH i3allii
VYkpainuy;

= 3KI'HI - BarampHuid  KiacuiKaTOp  ramy3ed  HapOJHOTO
rOCII0/IapCTBa,;

= CIIoay - CucTeMa IIO3HAYECHb OPTaHIB JIeP:KaBHOTO YIPABIiHHS,

= KOB - Kimacud ikatop ommHATE BUM ipY;

= VCI'K - YkpaiHcbka cTaHIap THa Tayy3eBa Kiacudikaris;

= VKO3 - YxpaiHchkuii Knacud ikaTop OCHOBHHX 3aC001B;

= VKV - VY kpainch kui Knacud ikatop YIPaBITiHCBKIX
JIOKYMEHTIB,;

=  VKII - YxpaiHcekuii kacu ikatop npoayKiii;

"  JIPYTHX rOCyJapCTBEHHBIX KIACCH()UKATOPOB.

O6mpe mpaBwia W HOPSAAOK  pa3pabdOTKM  HAMOHAJBHBIX
K1accu(UKaTOPOB YCTAHABIMBAIOT 3akoH Y kpauHsl "[Ipo cTanmap tTh3aiiro"
Bix 1 rpymas 2005 poxy N 3164-1V, ICTY 1.2:2003 HamionamsHa
cranaaptuzamis. [lopsmok po3poOJieHHs HaMIOHAJIFHUX HOPMAaTUBHHX
noxkymenris”, JICTY ISO/IES GUIDE 59:2000Kozaekc ycTaaeHHX MpaBmil
CTaH apTU3aIii'.

3.2.3 Kaaccuuxkanuu B re OMH(}p 0pM A OHHBIX CHC TEM aX

3.2.3.1 Oo6vexmvr Knaccugukauyuu 6 2e0UHPOPMAYUOHHBIX
cucmemax

OO0BEKTAMH HCCIECOBAHAS B TCOMH(POPMATHKE SBIAIOTCS OOBEKTHI,
ABJICHHUSA W TMPOIECCH pEalbHOT0 MHpa, MX CBOICTBA W OTHONICHHS,
NPEICTABIIIIONINE HMX MOJEIH. OITO MOTYT OBITh 3SKOHOMHYECKHE,
COIMANBHbBIE, PKOJIOTHUECKHUE, (U3MUecKue W Apyrue sBieHHusA. OOBEKTHI
UCCIIEJOBAaHUS B TeOMH(OPMATHKE Pa3INYAOTCS MO MPOCTPAHCTBEHHOMY
Macmrady, Mo MEepHOy BPEeMEHH HCCIEIOBAHHS M aHAIM3a, II0 XapakTepy
CYLIECTBOBaHMS M (QyHKUMOHHMpOBaHus. IIpy 3TOM MEXAy OSTUMH
Pa3Ho0Opa3HBIMHU 00BEKTaMHU CYLIECTBYIOT MIPOCTPaHC TBEHHBIE,
BpEMEHHbIEC, (YHKIMOHAJIBHBIC CBS3H, KOTOPBIE TAKKE HCCIEYIOTCS
METOIaM U T€OHH( OPM ATHKH.
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KommnexkcHbIN XapakTep 00BEKTOB B TeoMH(pOpPMATHKE U pa3HOOOpa-
3ue o0JjacTell UX MPUMEHEHUs! TPeOYIOT X Kilaccu(HUKaluu U pa3paboTku
pasiM4HBIX  KiaccupukaTopoB. s yHopsioYeHHs — pe3yJbTaToB
UCCIIeA0BaHUA B TeOMHPOPMATHKE HEOO X0MMa cucTeMa Kiaccu(puKkaTtopoB
U COIVIacOBaHHAs METOJWMKA KIacCU(pHUKAlIUK, KOTOpas JacT BO3MOKHOCTb
MOJICpHU3UPOBATh CYLIECTBYIOIIME W CO3JaBaTh HOBBIE KJIACCU(PHUKATOPHI,
UCKIII0Yast IPO THBOPEUHNE MEXKAY HUMU.

BenenictBrie  60JbIoTO0  pa3sHOOOpasus 00OBEKTOB KiIacCH(HKAIIUU B
paboTte [38] BbLACISAIOT MATH MO X0 IOB MPH PEIICHUH KJacCu(UKALMOHHBIX
3a7a9, KOTOPHIC OIPE/CIIOT A Th THITOB PEIICHHUIA.

1) K zajgauam knaccu(UKalUy IIEPBOTO THIIA OTHOCATCS T€, B KOTOPBIX
UCXOJHBIE M3MEpeHUs TpeOyeTcs pas3AeMTh HAa yCTOWYHBEIC TPYIIIIEL.
DTN 3a7auMl Ha3bIBAlOT 3aJa4aMu  KilaccuUKanuu 0e3 yJuTens,
KJIac TepU3alUK, TAKCOHOMUH, TUIU3ALHUUA. DTOT TUN KJACCU(UKAIIMA
OCHOBaH B OCHOBHOM Ha ONBITHBIX JaHHBIX. B IMC mepBas 3anaua
KIacCU(pUKAIIMK BO3HUKAET W peIaeTcs NMpH INepBHYHOI 00paboTke
UH(OPMAaLUK U IPH OPTaHN3alNH HH(POPMALMOHHOH OCHOBBI.

2) 3amaun knaccuUKALMU BTOPOTO THIIA XAPAKICPU3YIOTCS TEM, 4TO
UCXO/JHBIE [AHHBIE YK€ CIPYIIIHPOBaHbBI M TpeOyeTcs OLEHHTh HX
UH)OPMATUBHOCTh  (3HAYUMOCTb)  OTHOCHUTEIBHO  COBOKYITHOCTH
M3BECTHBIX JTaJIOHOB. Takoro poja 3afadd BCTPEYAOTCS MPH
pacmo3HaBaHHHM 00pa3oB, NpH JAeMH(PPHUPOBAHHK CHUMKOB U T.II.
Bropas 3agaga kiaccupukanyuy BO3HUKAET IpH cO0pe IEpBUYHBIX TaH-
HBIX W Tmpu ucnoib3oBaHMU ['MIC 19 SKCIEPTHBIX PEImICHUH WIH
OIICHOK.

3) K3amauam krmaccuuKauyu TPETHEro THIA OTHOCST 3aa4d Pa30HeHHUS.
B HuX ucX0aHbIe M3MEpEHHs WM UX GyHKIUN TpeOyeTcs pa3duTh Ha
YCTOHYMBBIC TPYIIIBI B 3aBUCUMOCTH OT WX BEJIMYHMH. TpeTss 3amaua
KIacCU(UKAI MU TaKKe BO3HUKaeT B npuioxeHusx I'YIC st pemenns
pas3HbIX 3a/ia4, HaNpUMep, IKOJIOTHHU, 3€MJICTIONH30BAHMS, CTaTHCTHKU
U T.I

4) YerBepThlit TMI 3234 KiJaccHu()UKALMKM HA3bIBACTCS MPOLETyPHBIM. B
HEM  BBIIOJIHAGTCA  aHaM3 W KIaccupukamus  OpPOIeayp
npeoOpa3oBaHud, a HE JAHHBIX. UeTBEpTHI THI KIACCH(UKAITMOHHBIX
3amaq TpeOyeT pemeHWs NpH OpTaHM3aIMH U BBIOOPE OCHOBHBIX
TexHoJornaeckux nporeccos 'MC.

5) Ilateiii Tunm 3amay  wiaccuWKAMKA  HA3BIBACTCS  CTPYKTYPHO-
aHamutHyeckuM. C MOMOIIBIO 3TUX 3aJad MPOU3BOAMUTCS aHAJIU3 U
Kiaccu PUKalMs aHAIMTHYECKH - JIOTMYECKMX CBs3eil B cucTeMax,
airroputMax ¥ nporpamMmax. OcHOBYy Takoil — KiaccU(UKanuu
COCTABISIIOT METOJBl CTPYKTYPHOTO M CHCTEMHOTO aHamm3a. [1saTelit
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TUT KIACCU(PUKAIIMOHHBIX 3a]1a4 TPeOyeT pElleHns] MPH OPTaHM 3a[Hu
T'AC kak cuctemsbl, mpejctaBieHust (Gopmanm3anuu) ee TeXHOJO-
IMYECKUX TPOLECCOB W  ONTUMH3AIMH DTHX TEXHOJOTHUECKHX
IPOLECCOB.

3.2.3.2 Ilpumepwt knaccuuxayuii

B Ykpaune ucnonb3yIoTcss pa3HO0Opa3HbIe KIIacCH(PUKATOPHI, KOTOPEIE
BXOAST B COCTAB HOPMATUBHBIX JIOKYMEHTOB IOCYJAapCTBEHHOM CHUCTEMBI
KmacCU()UKAIMA W KOJMPOBKH TEXHHKO-PKOHOMHYECKOH M COIMATBHOM
uHpopmanun B VYkpamne. O4epTHTs OCHOBHYIO 00JIACTH NPUMCEHEHUS
TOCYIapCTBEHHBIX KJIACCH(HUKATOPOB IMOYTH HEBO3MOXKHO, TaK KaK OHH
CO37IaHBl U1 HUCIOJIb30BaHMA B CaMOW pa3HOOOpasHOW oTpaciu
YeJIOBEYECKOH IesITCJIbHOCTH .

Janpie mpuBesieHO oOliee ONMMCaHHE HEKOTOPBIX KJIacCU(PHUKATOPOB,
KOTOPBIE YaCTO UCIOJIB3YIOTCS B TEOMH(OPMAIIMOHHBIX CHCTEMAX.

epycasnuii kKnacughixamop 06'ekmie aominicmpamue Ho-
mepumopianbhozo ycmpoio Ykpainu

" Jlep>xaBHUN xiacud ikatop 00'eKTiB aIMiHICTpa THBHO -
TepuTOpiabHOTO  ycTporo Vkpaimu" (KOATYY) 1998 r. smisercs
COCTABHOH UAaCThI0O €JMHOW CHCTEMBI KJACCHU(UKAIMA U KOJUPOBAHUSL
TeXHHKO-3)KOHOMHYECKOH M conmaibHOHN mHpopMmanuu. B cootBeTcTBHH C
KOATYY Bce MHOMXECTBEHHOE UYHCIO OOBEKTOB KJACCHU(PUKAINH
pacmpe/ieNieHo M0 TePPUTOPHAIBHOMY MPHU3HAKY M aJMHUHUCTPAaTHBHOU
NOJYMHEHHOCTH Ha 4YEThIPe YPOBHS Hepapxudeckod kimaccupukanuum. K
KQXIOMY YPOBHIO KJIACCH(DUKALMH BXOIAT OOBEKTBI, MOTYUHCHHBIC
o0BeKTaM IMpeapaymero yposasa. Obmee Ko oBoe 0003HAYCHHE 00BEKTOB
kiaccupuxanun KOATYY uMmeeT necste paspsiioB.

1) [Ilepswiti yposens knaccugurayuu (paspsoet 1, 2) exniouaem:

= APK;

=  oOunacty,

"  ropojJa, KOTOPblE UMEIT CIELUAJbHBI CTaTyC, KOTOPBIH

onpeessieTCs 3aKOHAMU Y KPauHBl.
2) Bmopoii yposens knaccugurayuu (pazpsaovt 3 - 5)exnouaem:

®  ropoja o0JacTHOTO MOTYUHEHH S,

=  paiionsl ABToHOMHOH Pecrry6mmku Kpbim, o6nacTy;

=  palioHBl B Tropojax, KOTOpblE HMEIT CHEUHAIbHBIA CTaTyC,

KOTOPBIH ONpeNeIeTCsl 3aKOHaMH Y KPauHbI.
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3) Tpemuii yposens knaccugurayuu (paspsowvt 6 - 8) exnrouaem:

=  ropoJa palOHHOTO MOJTYMHEHMUS,

*  paifoHBI B TOPOJaX 00JACTHOTO IMOAYHHCH HS;

" [OCEJKH TOPOJCKOTO THIA; CEJIbCKHE COBETHI.

4)  Yemeepmotil yposenv knaccugurayuu (paspsovt 9, 10)exnouaem:

= cema;

" TOCEJKH.

NneHTHQUKANMOHHBIA ~ KOJ  KaXJOro  O0BEKTAa  CIPOHUTCA  C
HCIIOJb30BAHUEM CEPHHHO MOPSAKOBOTO M MOCJEA0BATEILHOIO METOJOB
KOoaMpoOBaHus. J[Jist 06BEKTOB MEPBOTO YPOBHS KIACCH(PUKAIIUHU BbIICIIC HBI
paspsamsl 1,2, BTOpOTO YPOBHS — paspsasl 3-5, TpeTeero ypoBHI —
paspsmsl 6-8, ueTBepToro ypoBHS — paspsaasl 9,10.B cioyuae xoaupoBaHUS
00BEKTOB BTOPOTO M TPETHEr0 YpPOBHS KiacCu(UKAIMU HPHUMCHSICTCS
MOCIeI0BATeIbHBIA METOJ KoaupoBaHusi. Ilpu 3ToM paspsmel 3 u 6
OTBEICHO TOJ] MPU3HAKU, KOTOPHIC YKA3bIBAIOT HA YPOBCHb KIIACCU(UKALINU
Y BUJI 00bEKTA KJAaCCH(DUKALM U, KOTOPBIN KO IUPYETCSI .

v [lpusnax 220 yposHns (3-i pasps0) umeem maxoe 3Haye Hue:
1 —ropona 06yrac THOTO O TYMHEHWUS;
2 — paiionsl ABToHOMHOM PecryOymmku Kpbim, 06ac ti;
3 — palloHBl TOpPOJOB, KOTOpHIE HMEIOT CIEHHUAJIbHBIA CTaTyc,
KOTOPBIH ONpee ISIeTCs: 3aKOHAMH Y KPauHBI.
=  [lpusnax 320 yposns (641 paspso) umeem maxoe sHaueHue:
1 — ropona paifoHHOTO IO TYMHEHUS,
2 — He UCHoIb3yeTcs;
3 — paifoHBI B TOPOAAX 00JaC THOTO MO IMHEHUS,

4 — mocenku TOPOICKOTO THIA, KOTOpPbIE BXOJIT B COCTaB
TOpPCOBETa;
5— mocenku ropoackoro Tuma, KOTOphlE BXOJST B COCTaB
paiicoBerTa;
6 — rmocenKkd TOPOJACKOTO TUIA, KOTOpPhIE BXOJST B COCTaB

paiicoBeTa B ropoJie;

7 — ropo/ia, KOTOpbIE BXO T B COCTAB TOPCOBETA,;

8 — cenbcoBe ThI, KO TOPhIE BXOIST B COCTAB PaliCOBETa;

9 — cesbCOBEeTHI, cesa, KOTOPbIE BXO/IT B COCTaB paiicoBera
ropoja, ropcoBera.
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Hauionansuuii  knacugicamop Ykpainu. Knacugixayia eudie
exonomiunoi disanvnocmi (KBE/)

"Krnacudikanis Buais exoHomiunoi misuibHOcTi' (KBEJ) siBisietcs
COCTABJISIIO LIE CUCTEMBbI HaIMOHAJbHBI X KJIacCH()HKATOPOB.
PaszpabateiBanue KBDJI ocymmectBieHo Ha 0a3e MEXIyHapOIHOU
CTATUCTHYECKON KIAcCCU(pUKAIMU BHIOB JEATeIBHOCTH EBpomeiickoro
Coroza — Nomenclature of Activities European Community (NACE, Rev.|,
mod.7).

KB2 IpeaHa3HaueHO VISt HCIO JIb30BaHUS opraHamu
TOCY/IapCTBEHHOTO YIPAaBJICHUS, (PUHAHCOBHIMH OpTaHAMH M OpraHaMu
cratuctTukd. Koja BuIa JeSITEILHOCTH SBJISIETCS OJHUM W3 OCHOBHBIX
nokazatesied  CTpaTU(PUKAUU  CTATUCTHYECKOW  COBOKYIHOCTH  JIS
OpTaHU3AIMH CIIJIONIHBIX ¥ BBIOOPOYHBIX CTATUC TAYECKUX HAO IO ICHUH H
OCHOBHBIM €T0 Ha3HaYEHUEM SIBIIETCS 00ecreueHne:

- CTaTUCTHYICCKOI'O Yy4CTa Hpe]:[l'[pI/IHTI/Iﬁ U OpraHu3allMyi 3a BUIAMHU
SKOHOMHYCCKOH JCATCIIBHOCTU B EIH/IHCTBeHHOM TOCYTapCTBEHHOM
peectpe npeanpusitiit u opranuzanuu Y kpaunsl (ECPIIOY);

"  [pOBEACHHE  CTATHCTHYCCKMX  OOCJICJOBaHUM 3 KOHOMHYECKOM
JNEATCIIBHOCTH W aHajiM3a CTATHCTAYECKOW  HWHpOpMalnud Ha
MaKpOypOBHE (COCTaBJICHHE MEXOTPACJie BOTO OalaHca MPOU3BOJICTBA U
pacmpesesicHiss TOBapOB M YCIYIH B COOTBETCTBHH C CHCTEMOM
HAI[HOHAJBHBIX CICTOB);

"  CONOCTABICHWE HAIIMOHAJIBHOW CTaTHCTHYECKOH WHpopManmuu ¢
MEXIYyHApOJHON MyTeM NPUMEHEHHsS €AMHCTBEHHOW CTaTUCTUYECKOU
TEPMUHOJIOTUH, CTATUC TUUECKON €JMHULIBI U IPUHIIUIIOB OIIPE ACJICHUS
U U3MEHEHUS BHUJOB HSKOHOMUYECKOM JEATEIbHOCTU NPEINPUATHH U
OpTaHU3aIHA.

O0bekTamu kiaccudpukamun B KBDJI siBIsro TCSI BU Il 9KOHOM HUECKO
JeSITeJIbHOCTH CTATHC TAYECKO# eUHHUIBI (FOPUAMYECKUX JIUIL, OT/EICHHBIX
HOJIPa3eJIoB IOPUAMIECKUX JUI, (GU3NIECKUX JIHI] — NPEATNPUHAMATeIeH
U TOMy MOJOOHOE), KOTOpas Ha BBICIIMX YPOBHAX KJacCU(PHUKALMU
TpyHIHUpYETCs B O TPACIIH.

DKOHOMHYECKAs AEATeIbHOCTh - 3TO NPOILECC COYETAHUS JIEHCTBUMA,
KOTOpBIC MPUBOAIT K MOJYYEHUIO COOTBETCTBYIOMETO Habopa MpoayKIHu
WM YCIyTH. Buja [AesiTenbHOCTH XapaKTepH3YeTCsl HCIIOJIb30BaHHEM
pecypcoB, TPOU3BOACTBEHHBIM MPOLECCOM, BBIMYCKOM NPOIYKIUH U
npeaocTaBlieHHeM  ycinyrd. Knaccudukamus BHIOB 9KOHOMHYECKOH
JIeS TENbHOC TU MOCTPOCHA TaK, UTO BbIAENC HHbIE OOBEKTHI O XBaTHIBAIOT BCE
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WM TIOYTH BCE BHUIBI JIESITEIHHOCTH, KOTOPHIE OCYIIECTBISIIOTCA B OO0
OTpaciii X0 3siicTBa.

KB3/ rapmonmsoBana ¢ Kiaccudpukaimeii BHIOB 3KOHOMHYECKOM
nesitensHocT Cratictueckoit Komuccun Espomneiickoro Coroza (NA CE)
(Rev.l. momudukanus 7) HA ypOBHE KJIACCOB, YTO JaE€T BO3MOXKHOCTbH
UCIIOJIB30BATh €€ JIJII CPAaBHCHHUS HAIIMOHAJEHBIX CTATUC THYCCKHX JAHHBIX C
maHHpiMH  Ctatuctiueckoir  Komuccum  EBpomeiickoro  Coroza  0e3
nepexoMHbIX KJouei. Jlius oOecrmedeHuss BO3MOXKHOCTH CPaBHCHHS
HAIIMOHAJIBHBIX CTATACTHYCCKUX [aHHBIX C JAHHBIMH MEXIyHapO HON
CTAaHJAPTHOW OTpacieBOd  KJIACCU(PUKAIUU BHUJOB 3KOHOMHYECKOH
nesitenpHocTd (ISIC) Opranuzaunu OO0benunenHoi Haumum B cTpyKType
KB3/] mpe noctaBnena rpaga "Kox ISIC".

Ilo cmpyktype Krnaccupukamms cocTouT u3 JIBYX OJIOKOB!
uCHTU( KA U HA3BaHUS . BIIOK U ICH THQ KA M IMEET UePap XHYECKY O
CHUCTEMY KIACCU(UKALMU M CUCTEMY KOJUPOBaHHA C MPHUMCHCHHEM
M TEPHO-I(POBOTO Koja. [IJs BblAeie HUsl OTPACIH IKOHOMHUKH (CeNbCKoe
X0 3SIMCTBO, METAJUTYPIrHsi, TPAHCIOPT, CTPOUTEIHLCTBO M TOMY MOJ0OHOE),
KOTOPOW MpUHAMICKAT 00BEKTHl KiIaccu(uKauu, BBeacHHbIe "Cekuusa' u
"Tonceknus" 0003HAYCHBI MPOMUCHBIMU OYKBaMH JIATHHCKOTO ayiaBUTA.
Bosnee ry6okas netasmsanus rpynmuposkun KBDJI (paszae, rpymnma, Kiace,
HoJIKJ1acc) 0003HavaeTcss HUPPOBHIMHU KOJIAMHU.

Oobmee ko goBoe 0003HaueHne o0bektoB KBD /I nmeert Takoit BU:
Y YY XX XX. X

rIe Y - cexuust (0T A k Q)

vy - moJceKiys (MCMOb3yeTcsi TOJbKO
B cekuuu "C" (ot "CA" k "CB") u
llDll (OT llDAll K " DNII))

XX - paszmen

XX.X - Ipynmna

XX XX - KJlacc

XX XX. X - MOAKJIacC

VYposenp moxkiacca umeer 3uaderue ot 0" k "9". 3nauenme "0
OPEeIOCTABISIETCS MHOJKJIacCy B Cliydyae OTCYTCTBUS — pacCIIMPCHUS
MEXIyHApOHOTO YPOBHS Kiacca Ha HAIIMOHAJBHOM YPOBHE. 3HAYCHUS OT
"1" x "8" mpemocTaBmIOTCA TMOAKJIACCAaM B Clydae JIcTaIU3aI[HH
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MEXIyHapOJHOTO YpOBHA Kimacca. 3HaueHue "9" Bcerma 03Ha4aeT IPYyTYIO
IPYNIHUPOBKY.

Ipumep: ko 10Boe 0003HAYECHUE BUA IKOHOMHYECKOH esiTe IbHOCTH D
DA 15.11.0umeer Takoe coepKaHue:

D -cekius "O0poOHA MPOMHUCIIOBICTH"
- mojce ks " Xap4oBa MpOMUCIIOBICTh Ta

DA nepepoOIeHHsT  CiTbCHKOTOCIIO AAPCHKU X
IpPOIyKTiB"

15 Paznen " XapuoBa MIpOMHUCIOBICTH"

151 Tpynma "M'acHa mpoMHUCIOBICTE"

15.11 - KJ1acc "Bnpo"6HHumo M'aca Ta
CyOmpoIyKTiB

15.11.0 - IO IKJIacC ".BII'/IpO6HI/IHTBO M'aca Ta
CcyOnpOIyKTiB

Knacugpikamop monozpadghiunoi incpopmauii, axa eiooopar;caecmocs
Ha monozpaghiunux nnanax macwmaoise 1:5000, 1:2000, 1:1000, 1:500

"Knacugikatop tomorpadivnoi iHdopmarii, sika BimoOpaxaeTbcs Ha
TororpadivHrx miuaHax macmradiz 1:5000, 1:2000, 1:1000, 1:50@cts
BEJIOMCTBCHHBIH Kimaccupukatop. OH yTBepxaeH mpukazoMm [aBHOTO
yOpaBIeHHs Teoje3MH, KapTorpagmm © KajgacTpa, mnpu Kabunete
MunuctpoB Y kpaunsl Ne250T 9.03.200G.[35]

Knaccudpukatop tomorpaduueckoil MHPpOpMaALUN NpeaHa3HAUYEH IS
MCIOJIb30BAHUS B aBTOMAaTH3UPOBAHHOM cucTeMe 00paboTku
Tonorpadpuyeckod HMHPOpPMAUUU M CIAYXKUT I8 (GOopMatu30BaHHOIO
HPEACTABJICHUS. JAHHBIX 00 3JIEMEHTaX U O0OBEKTaX MECTHOCTH, KOTOpbIC
oToOpakaroTcs Ha Tormorpaduyeckux mianax macimrtabos 1:500 -1:5 000.

Ilo conepxannto Kiaccupukatop sBmieTr coboi  cucrema-
TH3UPOBAaHHYIO CBOJKY KOJOBBIX 00O3HaYCHHH 3JIEMEHTOB U OOBEKTOB
MECTHOCTH, a TAKKe IPHU3HAKOB, KOTOPHIE XapaKTePU3YIOT 3TH OOBEKTHI
TIpH 0TOOPaYKEHNH CBE ICHNI O MECTHOCTH Ha TOMOTpaMISCKUX ITIAHAX.

Tomorpaduueckas nHpOopMaIs, KoTOpast BKJIIOUEHA B
Knaccudukatop, pa3eeHa Ha ABE CBSI3aHHBIC MEXKAy COOO0M JacTH:

* pHpOpManus HEMOCPEACTBEHHO 00 3JIeMEeHTaX, 00bEeKTaX MECTHOCTH,
KOTOpasi BMEIIAeT CBeJIeHUs 00 OCHOBHBIX NPHU3HAKAX M MOCTOSHHBIX
CBOMCTBaX, OJHO3HAYHO oImpeaessieT o00bekT B oOmeidl cucteme
KnaccuuKai uu;
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= pHQOpMamus O MEPEeMEHHBIX CBOWCTBAX, KOTOPHIE XapaKTCPHU3YIOT
00BEKT U €TO OTHOILIEHHE K JPYTUM 0OBEKTaM.

B ocHoBy moctpoenus Knaccudukatopa momnokeH uepapXuuecKuii
MeToJl Kiaccuukauuu MHGOpPMalUu IEepBOro THna M (aceTHbIH MeETox
KIaccU( KA ui HHPOPMAIMK BTOPOTO THIIA.

Bes mHbopManus mepBoro THma Ha BBICIICH CTyIEHH Hepap Xuu
pasfeneHa Ha  BOCEMb KJIACCOB  3a  JJIEMEHTAMHU  COJAEpPKaHMsA
TonmorpadMYeCKUX IJIAHOB. PasBuTHe KaXkIOoTo Kilacca B TIyOMHY W
MIMPUHY HEOAMHAKOBAs W 3aBHCHUT OT CTEICHH B3aMMOCBSA3H OOBEKTOB U
BBIOpAHHBIX IIPHU3HAKOB KJIaCCH( MKAIN 1.

Ha Hm3meit cTeneHn kiaccupuKanuy KakKJIOTO IJIEMEHTa COJCPIKaHU
HAXOJUTCS COBOKYHMHOCTh OJHOTHIHBIX 3JEMEHTApPHBIX OOBEKTOB IUIAHA,
KOTOPBIC SIBISIOTCS MHUHHUMAIBHONH BEIMYUHON (SAMHHUICH) MAHHBIX O
MECTHOCTH, KOTOpBIe TpaHCHOPMHPYIOTCS B Tmpouecce 00paboTku
kaprorpaduueckoi HHpopmaIuu.

Kax b1t sneMeHTapHbI OOBEKT MJaHa BMeEIIAET MpeaBapUTEIILHO
ONpEeeNCHHbII HA0Op XapakTepHBIX NPHU3HAKOB (KOJMYCCTBEHHBIX H
KaYEeCTBCHHBIX), KOTOpbIE HE NCIONb30BAJMCh B KauyecTBe IPU3HAKA
wiaccuduxanuu. KomdecTBo 3THX MPU3HAKOB M UX CMBICIOBOC 3HAUCHHUE
pasHBIC ¥ 3aBHUCSAT OT TUIA 00BEKTA.

B nienom cucteMa KmaccupuKauy 3JIEMEHTOB M 00BEKTOB MECTHOCTH,
KOTOpBEIe OTOOpaxkaloTcs Ha TOHMOTpadMIeCKUX MIAHAX, XapaKTepH3yeTCs
TAKAMH 10 Ka3a TEJSIMH |
"  MaKCHMaJIbHOE KOJIMYECTBO ypoBHeil kiaccudukaunu (riyouHa) - 8;

*  MaKCHMaJbHOE YHCJIO KIACCU(PUKANMOHHON TPYNIHUPOBKH HA OJHOM

ypoBae - 9.
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Tabn. 3.2.5 —Ilepeuenr HanMeHOBaHHH OOBEKTOB KiaccHU(HKAIINH,
KIacCU(UKALMOHHONH TPYNIOHUPOBKM M HMX KOJOBBIX 0003HaueHHH

(bparment)

. . Ko o3nak, sixi
Koz HaI/IM?HyB.%HHﬂ HailiMmenyBaHHs XAPAKTEPHIYIOTH
5 KiacugikamiHoro 00'ekTa 5
00 €xTa yIpyIyBaHHS Kkaacugikarii 0b exT
Kkaacudikarii
T'EOJJE3NYHI
IIYHKTU,
10000000 O3 HAYKHA
BUCOT
11000000 T'eone3nuni
MYHKTH
11100000 Actporomii 09
Y HKTH
IlyskTtu nepxaBHO 04, 09, 20, 21,
11200000 reone31f1t1H01 37, 68. 69
Mepexi
IlynkTn
11300000 | TCOMC3UUHIX MEPEK
3IYIICHHS Ta TOUKU
3HIMAJIbHO T Mepexi
[Iynkn
11310000 reoe3UYHN X 2‘71: gg: ég’ 21,
MEPEK 3ryIIECHHS
Touku rmIaHoBUX
3HIMaJEHUX MEPEK
11320000 TPUBAJIOTO 21520, 37, 69,
3aKpilnJeHHs Ha
MICIIEBOCTI
Touku mIaHOBUX
3HIMAJIBHUX MEPEK
11330000 THUMYaCOBOTO 21'920’ 37, 69,
3aKpinjeHHs Ha
MICIIEBOCTI
Touku mIaHOBUX
3HIMAJBHUX MEPEK
11340000 Ha porax 119
KamiTaJbHU X
Oy 1iBe JIb
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Tabxn. 3.2.6 —IlepeueHs NpHU3HAKOB, KO TOPBIE XapaKTEPU3YIOT 0OBEKTEI
KJIacCU(HUKAI UK, CMBICIOBbI X 3HAUE€HHH IPU3HAKOB M X KOJIOBBIX
o6o3naueHuit (pparmMent)

HaitmenyBanus:
O3HaKH, siKa
Kon XapakTepusye
o3Haku{ 00'€KT
Kiacugikan ii

CMmuciose
3HAYEHHS
O3HAKH
XapaKTepUC THK

Kon
O3HaKH

Konu
CMHCJIOBOTO
3HAYEHHS
IIpumitka

achaibT
(acdanbro- 1 6 55
0eTOH)

Martepian
HOKPHUTTI

55

[EY
=

oeToH

Gitymo-
MiHepaibHa
CcyMill

[
o

LIEMEHTOOETOH

Oy JIMKHUK

OpyaTka

rpa.iit

KaMIHb
KOJIOTU 1

KITIHKep

IaK

OioiNi O 1A IWIN

me6idb

Knaccuguxamop 6a306v1x nabopoe zeonpocmpancmeeHHbIX OAHH bIX

3a OCHOBY cO3/1aHUs 0a30BBIX HAOOPOB reONPOCTPAHCTBEHHBIX JaHHBIX
nenecooOpaszHee HCIONB30BATh IMEPBHYHYI0O MOJENb JAHHBIX, KOTOpPHIE
co3fatoTcsl mpu IUPPOBOM KapTorpagupoBaHHU. DTa IENeco00pasHOCTh
00yCIOBIMBACTCS BO3MOXKHOCTBIO COXPAHEHHS TOYHOCTH MpECTABIICHUSI
(GbopMBbI, pasMepoB M MO3UIHMOHHPOBAHUS TMPOCTPAHCTBEHHBIX OOBEKTOB,
KOTOpOE OTpe/eisie TCs T¢ XHOJIOTHe i M pOoBOro KapTo rpad upoBaHHUS.

CymecTBytomas  TeXHOJOTHS  HUGPOBOTO  KapTorpadupoBaHUs
OpHECHTUPOBAHA: a) HA M3JaHue OyMakHOU Tonorpaduyeckoil Kaptel, 0) B
ompeieleHHOM Maciutabe, B) B YCJIOBHBIX 0003Ha4YeHUsIX. B 3T0H CBs3M
BO3HHMKACT PACXOXJICHHE B IIPEJCTABICHHU INPOCTPAHCTBCHHBIX TaHHBIX
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g poBoro KapTorpaupoBaHU c
reouH(OpMAaIMOHHOH cucTeMe.

IMosToMy naHHbBle 1MGPOBOTO KapTorpadHUpoBaHMs HyXHAIOTCS B
MHCTpyMEHTaX TpaHchopMauud ©X B  HHOOPMALHOHHYI  Cpeay
reouHpopmanuonHoil cucreMbl. C 3Tol nenplo  0a3oBble  HAOOPEI
TeONpPOCTPAHCTBEHHBIX JAHHBIX CJEIYIOT CO3J@BaTh IyTeM KOPPEKTHOM
TpaHchopMauK JAaHHBIX IHU(PPOBOTO KapTorpadupoBaHus 0e3 MOTepU
TOYHOCTH OIpejesieHuss O00BeKTOB Ha ocHOoBaHMHM Kiaccudukatopa
0a30BBIX HAOOPOB reONPOCTPAHCTBE HHBI X IAHHBIX.

Knaccudpukatop 06a30BbIX HAOOpPOB TEONMPOCTPAHCTBEHHBIX JaHHBIX
[42] npenna3znaveH 1l KCHOJB30BaHUs B TeOMH(pOpPMAIMOHHOW cucteme. B
HEM MpeCTaBJIeHbI 46 KIacCOB MPOCTPAHCTBEHHBIX OOBEKTOB, KOTOPHIC B
CBOIO ouepeap coaepkar 248 moATUIIOB, KOTOPHIE SIBISIFOTCS. OCHOBOW IS
co37aHus 0A30BBIX CJIOEB TE€OUHPOPMALMOHHON CHCTEMBI.

MOJCJIbIO JAaHHBI X B

Tabmuuma  3.2.7 - ®parmedt kiaccudukatopa 0a30BbBIX HaOOPOB
[CONMPOCTPAHCTBEHHBIX JAHHBIX

Kon Kiac ITligTun Tun
KJacy, MPOCTOPOBHX :KJIACy MPOCTOPOBUX 00’ EKTIB reoMeTpii
T ITHITY 00’ exTiB
61 300 000:iRoad_L JlinifHui
JliniiH1
eJIEMEeHTH
MPOTKIDKA X
4acTHH
BYJIMLIb,
TPOTyapis,
TOKPUTTS
61 341 100 Boprop nmpoihx Ko i yacTi HI
61 342 100 Kpaii npoix ko idactuau 0e3
bopmopy
61 346 000 Mexi 3MiHH TOKPHTTS
61 347 000 Bice By miti
61 343 100 Kpaii poTyapy 3 HOKPUTTIM
6e3 Oopmopy
61 343 200 Boprop tpoTyapy 3 HOKPUTTSIM
61 344 100 Kpaii tpotyapy (nop xku) 6e3
TOKPUTTS

Knaccugpukatop 06a30BBIX HAaOOPOB TIEONMPOCTPAHCTBEHHBIX JAHHBIX
SBJISIETCS] TAKUM, KO TOPBIH MOXKHO pPa3BHBaTh.
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3.2.4 KoHTpo/bLHBIE BONPOCHI M 3aJaHHUS JJA €aM OCTOsITeJIb HOii

padoTsl
1)

2)
3

4)
5)
6)

7)

8)

9)

Haiite ompenenenue kinaccupukanuu. Kakyio 1eis mpecieayeT
K1accupuKamusa?

Kakue cloxuiich 1moJixo il K Kiaccu U Kaun ?

Kaxoe 3HA4YECHUE HMEIOT KJIaccuUKauu s
reonH(OPMAIIMOHHBIX CUCTEM ?

OnumuTe OCHOBHBIE TEPMHUHBI U OTIpE JICNCHNS KITacCH()MKATIIHH .
OnumuTe 0CHOBHBIE M€ TOABI KJIACCH(IKAIINH.

OmumuTe  OCHOBHBIE ~ METOABl  KOJAMPOBaHHA  OOBEKTOB
KJIaccu() MKaI um.

IMpuBenute  0o0myI0  XapakTepucTHKy  EmuHOM  CHCTEMBI
KIaccuUKauM M KOJUPOBAaHUS  TEXHUKO-3 KOHOMHUUYECKOH
uHpopManum.

Jaiite  XxapakTepMCTMKy IATH THOJAXOJOB IpPU  PEILICHUHU
KJIaCCU(UKAI[MOHHBIX 3a/1a4 B TeOMH()OPMAIIMOHHBIX CUCTEMAX.
[Noctpoiite cBoro KiaccuuKanuio OOBEKTOB pPEajlbHOIO MHpA,
KOTOpBIE BBl BUIHTE.
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Pasmen 3.3
CUCTEMbI KOOPJIMHAT 1

KAPTOI'PAOUYECKHUE IMPOEKIINIA

3.3.1 3nayeHne KOOPIUHAT B re0MH(OPM ALMOHHBIX CHCTEM aX

PaccMoTpeHre KOMIBIOTEPHBIX MoJeieil reorpaguyecknx O0OBEKTOB
HO3BOJISIET BBIJCJIMTh CYIIHOCTh NpeAcTaBlIeHUs peanbHoro mupa B ['UC:
MoJiel reorpadu4eckux OOBEKTOB M MX IPOCTPAHCTBEHHBIC CBOWCTBA —
MECTOIOoJIOKeHHe, (Gopma, pa3vepbl, MPOCTPAHCTBEHHBIC OTHOIICHHS —
NPEICTABIIIIO TCS TTOCPENCTBOM KoopauHat. CremoBaTessHO, M 00paboTka
reorpaMUeCKNX JAHHBIX B CBOIO OYepemp CBfA3aHa C 00paboTKOH
KOOpJMHAT Teorpaguueckux oOBeKkToB. Takum o0pa3oM, KOOPIMHATHI
SIBIISTFO TCSI 0230BBIM KOMTIOHEHTOM B MOJIEJIIX TeoTpad) HIECKUX 0OBEKTOB.

Just  ompemeneHHMS ~ MECTONOJNOXEHHS ~ OOBEKTOB  Ha  3emie
UCTIONB3YIOTCS  CHCTEMBI KOOPAWHAT, BBEJCHHBIE MM  PEaNbHOTO
npoctpanctea 3emum. OnpezesieHHe CHCTEM KOOPAMHAT Ul pealbHOro
NPOCTpaHCTBA 3€MJM MMEET CBOIO CHEHU(PUKY U SBISIETCS MPEeIMETOM
paccMOTpeHUs TeoAe3MIECKOM HayKH .

O6siacTs TeOMHPOPMAIMOHHOW HAyKd HE TOJBKO HMHTEIPHPYET
peIIeHus], BbIpaOOTaHHBIE Ie0Ie3NUECKON HayKoH M KapTorpadueil B 3ToM
HaINpaBJICHWH, HO U Pa3BUBAIOT X B CHCTEMHOI MH(OPMAaIMOHHON cpele.
I'eonHpopManMOHHEIE CHUCTEMBI COJEP)KaT PEIICHUs, peal30BaHHBIC B
IpOrpaMMHOM TIPOJYKTE, CBSI3aHHBIC C YCTAHOBICHHEM CHCTEMBI OTCUETa,
TpaHC(OPMHUPOBAHUEM JAHHBIX U3 OJHOW CHCTEMBI KOOPJWHAT B JPYTYIO,
CO3/IaHHEM TOTIOJIOTHYECKUX MOJeNel, aHaIM30M JaHHBIX NPH yCJIOBHU
HpEeCTABJICHNS YTUX JAHHBIX B €UHON CUCTeMe KOOPIUHAT, U Apyrue. J{msa
pewenust MEHOTUX 3a7a4 B ' IC cTaHOBUTCS KIIIOUEBBIM MPOLIECC, KOTOPHIH
noJyuns HasBanue ceopegepenyus (Geo-referencing) —ycranosnenue
cBs3ell Mozenu reorpaduuyeckux OOBEKTOB € CHCTEMOW KOOpAMHAT
peanbHOro NPOCTpaHCcTBa 3eMJIM M KapTorpaduueckoii mpoekiueii.

IosToMy mist paboTel B TeoMH(GOPMAIMOHHBIX CUCTEMaX TPEOyIOTCs
3HaHUS O 0a30BBIX IOJIOKCHUSAX CHCTEM KOODJMHAT B pEallbHOM 3€MHOM
HPOCTPAHCTBE U Kap TorpaHueCKU X IPOCKIUAX.
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3.3.2 3emHbIe cdepsl U chepouabl

dusnyueckass I[OBEPXHOCTh MJIAHETH 3€MIISI UMEET CIIOKHYI (opmy.
Qusuueckylo modenv ¢urypsl 3emim npexactaBisier ceoud (Geoid) —
YpPOBEHHast IOBEPXHOCTb, K KOTOPDOH OTBECHBIC JIMHHU  BCIO Ty
NEepPICHMKY JLIPHBI M KOTOpas MPOXOJUT Yepe3 TOYKy Hadajla oTcyeTa
BBICOT Ha CPE/IHEM ypOBHE OKeaHa. BRICOTHI Teonia OTHOCHTEJIBHO 3€MHOTO
SJUMIICOU 1A M3MEHSFOTCsT oT +85 M. g0 -107 M. VyeHwsle u3 BbICHICH
TeXHUYEeCKOM MmKoJbl [{foprxa M reone3sndyeckoro MHCTUTYyTa MIOHXeHa B
cepemuae 80-X TOJI0B MOCTPOMIH MOJIEb (PUBNIECKON MTOBEP XHOCTH 3eMIIN
B Buje aepopmupoBaHHOU o0bemHO# durypsr (Puc.3.3.1) Ha ocHOBaHuH
aHaNM3a CITy THUKOBBIX JAHHBIX O CHJIC 36MHOTO MPUTDKCHUS B PA3JIMIHBIX
Toukax miaHeTtel [M3Bectus, 14.02.1987]. CnyTHHKOBas TECXHOJOTHS
MoKa3ana HECKOJbKO JJUIMNTHYECKHUX OTKIOHEHHWH, Hampumep, HOKHBIHA
noJroc OMmKe K 9KkBaTopy, ueM CeBepHBIi 1o JIocC.

Puc. 3.3.1 —T'eoun

CI0XHYI0 TOBEpXHOCTb IJIAHETHI 3EMIsl alpOKCUMHUPYIOT IBYMS
ceomempuueckumu modensmu. 1) coepoit  (Sphere), 2) cdhepoumom
(Spheroid) -smmncounmom (Ellipsoid) Bpamenus, cxatbiM ¢ MOJIOCOB.
Bri6op reoMerprmueckoif Momemi 3eMII 3aBHCHT OT IENH pelraeMoit
3a7a9M ¥ He0O X0 MM O TOUHOCTH pe3yJbTaTa BEIYUCICHHUH .

IpenctaBnenne 3eMum B BHAC c@epsbl YNPOINACT MaTeMaTHUECKUe
Borunciienus. Cdepa ocHoBaHa Ha Kpyre ¥ ONUCHIBACTCS  OJHHM
mapaMmeTpoM — pamycoM 3emmu. 3eMHas chepa mpumeHseTcs B TeX
cilydasiX, KOTJa pa3juuue Mexay chepoil u chepousioM He CyIIECTBEHHO
VIsl  TOYHOCTH pe3yJbTaToB pelleHus 3ajaud. Hampumep, npu
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MenKoMacITabHoM KapTorpadupoBanuu macmraba 1:5000000u mensre,
a TaAKKe B psiJe JPYIHX CIIydaeB NPaKTHKH 3eMHOH chepona 3aMeHsIoT
3emHO# chepoii (Earth’s Spherelerrestrial Globe).

IpenctaBnenne 3emuMm B BUJE cghepouda CBA3aHO CO CIOXKHBIMU
MaTeMaTHYECKUMHU  BBIYMCICHUSIMM M CIY)XXUT A BBIYMCICHHIN
re0JIe3NYECKHX LIUPOT, JOJITOT, a3UMYTOB, JUIMH, IUIOWAJCH, pacdeToB
KapTorpa)MueCKHX MPOCKIUN W PEIICHUs APYTHX NPaKTHYECKUX 3ajad.
QOurypa 3emim ampokcumupyercs chepoumoM UL 0 TOOpaKeHUS
noBepxHocTH 3eMu Ha Kaprax macmTaba 1:1000000u Gosiee KpyTHBIX.
Cheponn ocnoBan Ha smmnce. Popma smwmica ompenencHa IBYMs
paarycaMu - G0JIBIION MO JIyOChIO & U MaJIoi 1o iy ockto b.

=g

_—

S p—

Puc. 3.3.2 -Tlonyocu chepounsa.

Chepoun ompenensoT /Ba mapamerpa: 3HaAUeHHs] OOJbIION MOJNyOoCH & U
MaJioi mosryocu b nim 3naueHue 60Jb 0¥ nostyocu a u cxkatue f.
Cxxarue f Beraucisietes mo popmyoe:

a-b

f=——
a (3.3.1)
CxaTtie XapakTepu3yeT pasindue B NIMHAX rosyoceil. CxkaTne MOXeT
U3MEHATBCS OT HyJS JO eIUHHUIBI. 3HA4eHHWE CXATHi paBHOE HYIIO
03HA4YaeT, YTO ITHU JABE OCH PaBHBI U 00pasyioT chepy. Cxatue ceponna
3eMiM - MaJeHbKas BEJMYMHA, BbIpaXKaeMas JECSTHYHBIM YHCIOM
(mpubmmsutensro paBHa 0,003353). Cxkate OGBIYHO MPEACTABIACTCS
amkBo THOU apobbio 1/ (1: 9.
lpyras xapakTepucTHKa, KoTopas omnuckiBaeT (opmy cheponna
HoJ00HO CXKaTWIO, €CTh KBAaApaT 3IKCLHEHTPUCUTETA € MEpHAMaHHOTO
9JUIMIICA, KO TOPBIH Mpe/CTaBiIeH pOpMyJIOi:
R Sl (3.3.2)
a2
Ha ocHOBaHNU Teoe3M9eCKUX U3MEPEHUI B pa3sHOE BpeMs OIpEICicH
pan  cdepoumoB, KOTOpble MPEACTABISIIOT 3emmo. B Tabmuume
HpEACTaBJICHBI HEKO TOpbIe cheponbl.
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Ta6x. 3.3.1 —JlapameTtpsl cheponaoB

Y

HazBanue a b f [Mpumenenne

Airy 1830 6377563.396 1:299.3249646

Bessel 1841 (6377397.1556356078:1:299.1528128 :Central Europ

Clarke 1866 i6378206.4 :6356583:1:294.9786982 :GB

Clarke 1880 :6378249.145 1:293.465 N. America,
France

Everest 1830 i6377276.3456356075:1:300.8017 India, Burma

Fischer 1960 6378166 1:298.3

(Mercury)

Fischer 1968 :6378150 1:298.3

Helmert 1907 6378200 6356818 Egypt

Heyford 1909 6378388 6356912:1:297.0 Finland

GRS 1967 6378160 1:298.24716742

GRS 1975 6378140 1:298,257

GRS 1980 6378137 1:298.25722210:Ukraine

Hough 1956 (6378270 1:297.0

International 6378388 6356772:1:297.0

Krassovsky 6378245 6356863:1:298.30003 USSR, E.

1940 Europe

South 6378160 1:298.25 South

American 196¢ American

WGS60 6378165 1:298.3

WGS66 6378145 1:298.25

WGS72 6378135 1:298.26

WGS 84 6378137,0 i6356752:1:298.25722356iWorld Wide

Ellipsoid

113 90 6378136 1:298,25784 Russia

rmapamMeTphl

3emum 1990

O61esemuoii smwmncons (World Ellipsoid)annpokcumupyer 3emio B
uenom. Pedepenn-amwmncoun (Reference Ellipsoid) —-sr1o nokambHbIi

DIUIAIICOM [T,

OPHUHATHIA 111 00pabOTKM W3MEpPEHHH M YCTAHOBJICHHS

CHUCTCMBI TCOJE3NYCCKUX KOOPIMHAT VI OMNpPEICICHHOTO PETHOHA WA
OJHOM CTpaHbl, KOTOPHIH JydIlle BCErO0 HPHUCHOCOOJICH K IOBEP XHOCTH
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9TOTO PernoHa Wi cTpaHbel. Hampumep, 10 HelaBHEro BpeMeHH, JaHHBIE
CIIA, Jlatunckoit u lleHTpanbHOM AMEpHKH HCIONB30BaIM Chepoum,
ompenenennsii Kimapkom (Clarke) B 1866. bonbiast nonyocs chepouma
Kmapka 1866 mmeer mmny 6378206,4 metpa, a Mamas MOJyoCh —
6356583,8uetpa. HoBerlit cTan map tHeI# chepoun mit CeBepHOU AMEpUKU

- T'eonesunueckas onopuas cucrema GRS 1980 (Geodetic Reference System
- 1980), pamuycsl koToporo coctapisror 6378137,0u 6356752,31414
MeTpa. B mobom ciyyae Hy)XHO 3HaTh, 4TO 3aMeHa CQepou/a, MPHUHITOrO

VISl CHCTEeMbl KOOPJAMHAT, W3MEHSET BCE IPEIBApUTE]ILHO H3MEpeHHbIE
3HAYCHHSI.

3.3.3 T'eoge3nyeckue aaTbl

Teooezuueckue oamwt, oamymur (Datums, Geodetic datums) s1o
CHCTEMa OTCYETa, KOTOpas OMHChIBaeT POpPMY M pasmepbl 3eMIH, HAa4alo,
OPHEHTALIMIO U MAacimTad KOOPIMHATHBIX CHUCTEM, HCIOJb3YEMbIX [UIs
OTpeeJIeHNs] MECTOIOJOKEHUSI OTHOCHUTEIbHO 3€MIIM  MOCPEICTBOM
koopauHat. Jlatel GukcupyroT nojoxenne cheponaa B tesie 3emum. OHU
OMpEeNeNsII0T Havyajl0 M OPHUEHTAIMIO JIMHUA J0JTIOT W wmupoT. [aTel
00eCreYnBalT OCHOBY IIPOCTPAHCTBEHHON MPHBA3KUA Ul HM3MEPEHUs
MECTOIOJIOKEHHS HA IOBEP XHOCTH 3EMJIH.

Besikuii pas, Korja U3MEHSIOTCS AaThl, 3HAYCHUS] KOOPAMHAT IaHHBIX
u3MeHsiTcs. Hampumep, OIMH M TOT K€ KOHTPOJIBHBIA IYHKT B TOpOJe
Penmann (Red land)Kamiudopuun uMeT KOOpaMHA ThI
B CeBepoamepukanckux gatax 1927 (NAD27):

umpora 34’ 01' 43,72995"jonrota -117 12' 54,61539";

B CeBepoamepukanckux gatax 1983 (NAD83):

IMPOTA 34 01' 43,77884"jonrota -117° 12" 57,75961";
3HaYeHUsI IOJITOThl OTIMYAIOTCS MPUMEPHO Ha 3 CEKyH[BI, B TO BPEMsI KaK
3HAYEHHs LIUPOTHI OTIMYaroTes npumepso 1o 0,05cekyHa.

[lo oxBaTy 3eMHOr0 MPOCTPAaHCTBA JaThl MOJPA3JCIBIFOTCA Ha
reoueHTpuueckre (001Ee3eMHbIe) U TOTIOLCH TpUYecKie (MECTHBIE).

Teoyenmpuueckue dampl ONPENETAIOTCS 00LMINUM 3eMHBIM CHEPOUIOM.
B mocneaHue rojapl CIly THUKOBbIE J@HHbIE OOECHEYMIM Te0Je3UCTOB
HOBBIMU M3MEPEHUSMH, YTOOBI ONpENeUTh JIydlle AnmpOKCHMHPYIOLIuii
3emimo chepons. Pa3zBUTIMK 1 HIMPOKO HCIOJB3YEMBIMHU JATAMHU SBJISIETCS
Muposas reonesnueckas cuctema 1984 (World Geodetic System of 1984 -
WGS 1984)Ona ciyKUT KaK OCHOBA TS U3MEPEHHS MECTOTIOJIOKEHHS BO
BCEM MHUpE.
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Puc. 3.3.3 — Pedepennnbie moBepxaoctd: 1) reomp, 2) chepowns
00me3eMHbIX 1aT, 3)chepon JoKalbHbIX 1aT [43].

Tonoyenmpuueckue 0ampl ONPEEISIIOT chepon Tak, IT0OBI MOCATUTH
€ro Kak MOJKHO OJIDKe K MOBEPXHOCTH 3eMJ B CIICIH(UIecKoi oOmacTd.
Hauano cucteMbl KOOpAMHAT MECTHBIX JaT He B LeHTpe 3emum. Llentp
cheponga MECTHBIX JaT CMEIeH OT IeHTpa 3emum. Hanpumep, MecTHbIe
matel NAD 1927 pa3zpaboransl Tak, uToObl mocaguTs CeBepHYI0 AMEpPHKY
X0poIo, B 10 BpeMst kak EBpomneiickue matet (European Datum) ED 1950
ObuM co3laHbl JUI McnoJb3oBanus B EBpore. ITockonbky MecTHbIE AaThl
NOAroHsIIOT MX chepoun Omm3ko K coenuduuecko ob6macTd Ha
HOBEPXHOCTH 3€MJHM, OHU HE MOAXO0JSIT YISl UCIIOJIb30BaHUsI BHE 00JIACTH,
VTS KO TOPOH OHU ObLIH pa3padoTaHBbI.

ITo pa3sMepHOCTH KOOPIMHATHBIX CUCTEM Pa3JMYalOT CJIe Ty OIHE TUIIbI
JaT:
= JopuszoumanbHble Oampl OTMPENCIIOT OTHOMICHHE MEXIy (HU3NICCKON

3emuleil ¥ TOPHU3OHTAIBHBIMHU KOOPJWMHATAMH, TAKUMH KaK IIHPOTa H

JIOJITOTA;
=  BepmuxanbHble O0amel ONPENCIIOT YPOBEHHBIE HOBepxHOCTH. OmHH

BEPTHKAJIBHBIC JaThl OMUPAOTCSA HA N3MEPEHHs YPOBHS OKeaHa, ApyTHe

— Ha rPaBUMETPUYECKUE M 3MEPEHUS;

*  Komnnexchvie Oamuvl OUPENEISAIOT BEPTHKAJIbHBIE W TOPU30HTAJIbHbIC
cuctembl. Hampumep, Muposas I'eonesnueckass Cuctema (W GS-84)
ONMCHIBAET TAKXKE IapaMeTpbl BpallCHUS 3€MJM M pPas3JIMYHbIC
(u3nyecKkne KOHCTaHTHI, TaKHE KaK YrioBas CKOPOCTh 3eMIM |
rpaBUTALlHIOHHBIE TOCTOSIHHBIE 3EMJIH.
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3.3.4 CucteMbl KOOpPIHHAT

Hdna  o00paboTkM  JaHHBIX B TIeOMH()OPMAIMOHHBIX CHCTEMax
UCIIOJIB3YFOTCSI CJIE Iy FOLIME TUIIBI CUCTEM KOOPUHAT:
= cucmembl KOOPOUHAM C8A3AHHblE C MOOenbl) 3emiu - CUCTEMBI
HPOCTPaHCTBEHHBI X MPSIMOYTOJIBHBIX KOOPIMHAT, CUCTEMBI
KPHUBOJIMHEHHBI X KOOPAMHAT, IPOCIIMPOBAHHBIC CHCTEMBI KOOPAMHAT;
" cucmembl KOOPOUHAM He C873a HHble ¢ MOoOenbio 3emau — HEU3BECTHBIC
(Unknown)cuc teMbl JIOKaJIbHBI X KOOP/IMHAT.
Pedepeninbie crucTeMbl KOOPIUHAT — 3TO TAKHE CHCTEMBI KOOPJWHAT,
KOTOpPBIE CBSI3aHBI C 0OBEKTOM B OTIPE JIGTICHHOH CHUCTEME OTCUETA.

3.3.4.1 Muposasn zeodezuueckan cucmema koopounam \W GS-84

Cuctemoit OPOCTPAHCTBEHHBIX  MPSMOYTOJBHBIX  KOOPJHHAT,
CBSI3aHHO¥ ¢ MozebI0 3eMiH, sBIseTcsl MUpoBas reo Je3ndeckas cuctemMa
WGS 84 (World Geodetic System 1984) [44)na umeeT mHMPOKOE
NPUMCHEHHE B CBS3M C HCIOJB30BAHUEM CIyTHHKOBBIX JAHHEIX,
MOJIy9aeMBIX B TJI00ANBHOHN crucTeMe mo3unnonnposanus GPS.

Muposas reoxesudeckas cucrema WGS 84 Orima ompeneneHa 1o
CIYyTHHKOBBIM JIOTUICDOBCKMM H3MepeHHsM B sHBape 1987 r. B
nocneayromue 1994u 1996 romsr WGS 840bm1a ycoBeplIeHCTBOBaHA 32
CYeT JOIOJHHUTEJbHBIX TOYHBIX CIIy THUKOBBIX, T€OJE3MYECKUX U
TPaBUMETPUUECKUX U3MEpEHUH. Tpetss penaxuus Muposoii
reogesuueckoit cuctembr  WGS 84 mmeer pacxokKACHHUE HECKOJbKO
CaHTUMETPOB B KOOpAMHATaX ¢ MexXIyHapoJHOH 00Ie3eMHONH CUCTEMOi],
KOTOpas moAafep kuBaeTcs MexXIyHapOoJHON cly>k00#l BpalueHus 3emiu
IERS (International Earth Rotation Service).

MupoBast reone3udeckas cuctema koopauHat WGS-84 - sT0
obmenpunsaTas 3emHas pedepennnas cucrema CTRS (Conventional
Terrestrial Reference Systenptopas cootsetcTByeT Kputepusm |ERS.
Cuctema xoopauHat W GS-84ects reonieHTprueckas cucrema. LleHTp macc
ompezeneH i Bcedl 3emum, BKIOYas OKeaHBl M aTMocdepy, W
COOTBETCTBYET TeoMeTpuueckomy meHtpy Ommncouma WGS-84 ¢
(yHIaMeHTaJIbHBIMH I'e0 Ie3NYECKUMHU MTOCTOSIHHBIMH, ITPEJIC TABJICH HBIMHU B
Talum. :
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Tabmma 3.3.2 -DyHgaMeHTaIbHbIE Te0Ie3MYECKUE ITOCTOSTHHBIE
swmncounga W GS-84

Iapametp O6o3HaueHNe 3HaueHHne
DKBaTOpHabHAs IOJIyOCh a 6378137.0 m
Cxatue f 1:298.257223563
VYrioBas CKOpPOCTb BpaIICHHS w 7292115.0 x 16"
3emin rad/s
IpousseneHue GM 3986004.418 x
TpaBUTALlMOHHOM MOCTOSTHHOMN 108m’/s?

Ha Maccy 3eMJu
CKOpOCTh 3JICKTPOMArHUTHBI X c 299792458 m/s
BOJIH B BaKyyMe

Opuerntanus  Ommmncouma WGS-84 Oputa  w3HAYampHO — 3aJaHa
MexIyHapoaHBIM OI0pO OPHEHTAIHH.
KooopmnuaTtaas cuctema W GS-84sBmse Test mpaBocTOpOHHEH
OPTOTOHAJILHOM JieKap TOBOM CHCTEMON KOOPIMHAT.
z

SR
&

AN
S

Puc. 3.3.4 -Muposas reo ne3nueckas cucrema koopaunar W GS-84

¢

@DOpMYJBI CBA3M TPSIMOYTOJBHBIX TPOCTPAHCTBEHHBIX KOOPIMHAT
(XY,z)c reone3nueckumMu koopauHatamu (¢ ,A,h):

x=(N +h)cosg cosi (3.3.3)
y=(N + h)cosgsin A (3.3.4)
z= ((b° /a® )N + h)sing (3.3.5)
rae N -pajuyc KpuBO# IEPBOro BEpTHKAJIa BRIYMCIIACTCS 110 GOpMYyJIe:
N = a (3.3.6)

- (1_ eZSin2¢)l/2
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@opMyJBl  CBA3M  reojesmueckux  koopmmHar (o Ah) ¢
NPAMOYTOJLHBIMH IPOCTPAHCTBEHHBIMHU KOOpmHaTamMu (X,Y,Z):

sinA :% (3.3.7)
VX +y
sing =ﬁ (3.3.8)
+ V' 47z
p=+ X+ y*+2° (3.3.9)
h=p-a (3.3.10)

3.3.4.2 Cucmembl KpueoiuHeliHoIX KOOPOUHAM

KpuBOIMHEHHBIMU KOOpIMHATAMU Ha pedEpeHIHOW MOBEPXHOCTH
SBIAIOTCA  yIoBble BesqmuumHbl “wupoma"” (latitude) w  "doreoma
(longitude), xotopble ONmpeNeNAIOTCA  HANpaBIEHHEM  HOPMAld K
pedepeHnHON TOBEPXHOCTH .

B 3aBucumoctH OoT Buma pedepeHIHOH IOBEPXHOCTH pa3IUYaroT
CJIey FOILKe BU bl TeorpadMuecKuX KOOPIMHAT:
= Jeoepaguueckue roopouHamvl, 0a3UPyOIIUECS HA MaTEeMaTHICCKH

OTIpEZICIICHHO HOPMaJH K MOBEP XHOCTH 3eMHOH c(epHl.
= Acmponomuyeckue KoopOuHamel, Oazupyromuecs Ha (UINISCKA

OIPEJICJICHHOM O TBECHO! JIMHUM K yPOBEHHOM IIOBEP XHOCTH T€OUJA .
= [eodesuyeckue KoopOunamel, Oa3UPyIOMUECS HA MAaTeMaTHYECKH

OIIpEeJIeICHHOM HOPMaJM K IIOBEP XHOCTH 3eMHOTO chepounna.
OcHOBaHHBIE Ha 3 TOM TPHUHIHIIE CUCTEMbI KOOPMHAT COOTBETC TBEHHO
Ha3bIBAIOTCH |
» Teorpaduueckas cucteMa KOOpJUHAT,

*  ACTpOHOMHYECKAs CHCTEMA KOOPJMHAT,
» Teone3nueckas cucTeMa KOOPJAMHAT.

Tepmunsl  "reorpapuyeckne  koopauHatel',  "reorpaduueckas
JonroTa”, "reorpaduueckas joJiroTa” HMEIT  HCTOPUYECKOE
npoucxoxaeHue. OHM MOSIBUJIMCH TOTJA, KOTrJa 3eMII0 NPUHAMAIM 3a
map, a KOOpJMHATHI ONpPENessiM acTPOHOMHYECKUMHU MeToamu. [Tozxke ¢
ompezeneHreM (PU3NYECKONH M TeoOMEeTpHUecKux Mojeneil gurypsr 3emmm
HOSIBUJIMCh BH/Il KPHUBOJMHEHHBIX KOOPJIMHAT, B KOTOPBIX TEPMHUHBI
"mmpora” u "momroTa" coxpaHWIMCh, a TepMHH  'reorpaduueckue
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KOOpAMHATEI' WHOTJAa MPUMCHSIETCS B OOOOWIEHHOM MpeICTABICHAH
KPUBOJMHEUHBIX KOOPMHAT.

Teozpaguueckas cucmema roopounam (Geographic Coordinate
System - GCS)ucnosb3yeT TpexMepHYI CHEPUUECKYIO TOBEPXHOCTb,
4T00BI OIpenenuTs MecTonosoxeHus Ha 3emiyie. GCS BkimovaeT yrioByio
CIMHHUILY M3MEPEHHMs, [V1a BHBIH MEpUIHaH, SKBATOP U JaThl, OCHOBAaHHBIC HA
chepe.

Teodesuyeckas cucmema KOOpOUHAM WCIOIB3YyET TPEXMEPHYIO
CEepOUMIECKYI0 MMOBEPXHOCTh, YTOOBI OMPEICIUTH MECTOTIOJIOKCHHS
TOYEK Ha 3eMJie TIeOJe3UYECKMMHU KOOpJMHaTaMu, kotopsie B I'HC
obosnauarorcss ¢, 4, h (B ctpamax GeBmero CCCP reoxesnuaeckue
KoopmHatel 0603Hauarotes B, L, Hcoorserc tBEHHO).

leonesnyeckasl MIAPOTA ¢ TOYKH — BTO yTOJ MEXAY IJIOCKOCTHIO
9KBATOpa M HOPMAIBIO K IOBEP XHOCTH ChepouIa B TOUKE.

leonmesnyeckast T0AroTa A TOYKH — 3TO yrod MEXAY IJIOCKOCTBHIO
HAa4YaJbHOTO MEPHAHAHA U IIOCKOCTBIO F€0Je3HICCKOTO MEPUIMaHa TOUKH.

Teone3nyeckast BeicoTa N TOYKM — 3TO IMHA OTpe3Ka HOPMAld OT
cdheponza 10 TOYKH.

A
NV

Puc. 3.3.4 {1 eopie3nueckast cucteMa KOOpMHAT

KpuBbIMH KOOD/MHATHBIMM JIMHUAMHU SIBJSIIOTCS  MEPUAMAHBI U
napauienn. MepuauaH ecTh KOOpJMHATHAs JIMHHUS, BO BCEX TOYKaX
KOTOPOH JOIroTa HMeeT IIOCTOSHHOe 3HadeHue. Ilapamrens ects
KOOpJMHATHAS JIMHUS, VTSI KO TOPOH MIMPOTa MMEET ITOCTOSIHHOE 3HAYCHHE.
DT KOOpIWHATHBIC JUHWH OXBAaTHIBAIOT 3€MHOH Imap ¥ GpOPMHPYIOT CETh
napajuieJieil 1 MEpUJIHaHOB.

JluHUS HyNeBOH IIMPOTHI WM MaKCHMalbHAas Iapaiielb Ha3bIBacTCS
9KBaTOPOM. JIMHUSA HyJIEeBOH MONTOTHI Ha3BIBACTCS TJIABHBIM MEPHIUAHOM.
Jumst  OompIIMHCTBA TeoTpaMUECKHX CHCTEM KOOPJWHAT TJIABHBIN
Mepumuan npo xouT yepes I punsny (Greenwichk Anrmw.
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Puc. 3.3.5 — OG6Go3HaueHuWe TIABHOTO MepuauaHa B [ pUHBHUYCKOUN
obcepraropuu [45].

Hauano cerku mapamwtesneit u mepumuanos (0,0) onpeneneno Tam, rue
IEPECEKAlTCss SKBATOP M IJABHBIM MEpHaWaH. 3HAYCHHS WIUPOTHl H
JOJITOTHl M3MEPSIIOTCA WMJIM B IpalycaxX, MUHyTax, u cexynmax (degrees,
minutes, and seconds - DMS)m B mecATHYHBIX Tpajycax. 3HAUCHHUSI
LIMPOTHl M3MEHSIOTCS OTHOCHTENIbHO JKBaTOpa B juamazone or -90° B
IOxuom momoce go +90° B CeBepHOM MMOJIFOCE. 3HAYCHHS JIO JITO ThI
MU3MCHSIOTCS. OTHOCHTEJBHO T[NaBHOTO Mepuimana ot -180° mpwm
nepeMenieHnn Ha 3amaau 10 +180°mpu mepememnieHnu Ha BOCTOK. Jloro Ta
U IIMPOTa MOTYT MMETh TOYHBIC IIOJIOKEHUS HA MOBEPXHOCTH 3€MHOIO
wapa.

IlockonbKy MepHIMaHbl CXOMATCA K  IOJNKOCaM, pacCTOsHUE,
[PEICTABJICHHOE OJHUM TIPajyCcoM JOJIOThl, HE €CTh M[OCTOSHHAsI
BEJIMYMHA, OHO yMEHBINAeTCs K mojocaM. Tak, Hampumep, Ha chepownze
Knapka (Clarke) 1866oauu rpamyc HOJNroTsl B 3KBATOPE DPAaBHAETCS
111.321km. (¥ — 111km., 1' - 1.85km., 1" — 31m., 0.001" — ZMm.). Ha
umpote 60° omuH rpamyc gosro sl paBasiercs 55.802xm. Tak kak rpaycbl
[UPOTHl U JIOJITOTHI HE WMEKT CTAHJAPTHYIO [UIMHY, MIJI TOYHOIO
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OIIPpEACITICHUA paccTossHUA nim mJjoma o Ipe6y}on:a CJIOXKHBIC
MAaTCMATHYCCKHUEC 3aBUC UM OCTHU.

3.3.4.3 Ilpoeyuposannsvie cuc memuvt KOOpOUHAMmM

IIpoenupoBannbiMu  cuctemMamu  koopaunat (Projected coordinate
Systems yassiBatoTest JO6BIE CHCTEMbI KOOPIMHAT, Pa3pabOTaHHBIC MTYTEM
NPOCLUPOBAHUS BBIMYKJIOH MOBEPXHOCTH 3EMJIM Ha MJOCKYIO [BYMEPHYIO
HOBEPXHOCTh THMA OyMaXHOW KapTbhl WM KOMIBIOTEPHOTO 3KpaHa. JTo
JByMEpHasl CHCTeMa KOOPAMHAT, KOTOPYIO HCIIOJBb3YIOT AJIS alpOKCHMaLUN
($hopMBI 3eMIIM Ha TUIOCKOW TTOBEP XHOCTH .

IpoeunpoBaHHas cucTeMa KOOPJAMHAT MPEACTABISET COOOMN MJIOCKYIO
JIEKAPTOBY CHUCTEMY MPAMOYTOJbHBIX KoopauHaT (X, Y), mpoctyro B
npuMeHeHMd. B ommune OT reorpadguueckoil cHCTEMBl KOOpIMHAT,
npoenupyemMasi cucreMa KOOpJMHAT UMEET IOCTOSHHBIC MJIMHBI, YIJIbI, U
IUIOIA/IN Ha JIByMeEpHOH ruockoctu. [IpoennpoBanHas cucreMa KOOpAUHAT
BCETJa OCHOBaHAa Ha KpPUBOJIMHEHHOW CHCTEME KOOPAMHAT, KOTOpas
omupaercsi Ha chepy wm cdepounn. KoopIuHaThl NPOEHUPOBAHHOM
CHCTEMBbl KOOPJWHAT BBIYUCIIFOTCS 10 KOOIMHATaM reorpaduaeckoit /
reo/Ie3n4eCKON CUCTEMbI KOOP/MHAT.

3.3.5 Kaprorpaduyeckne npoe Kuuu

3.3.51 Ymo npeocmasnsem coboii kapmozpaguueckas npoexyusn?

Kaprorpapuueckoii mpoexuueit (Map  Projection) naseiBaetcs
MaTeMaTHYeckoe MpeoOpasoBaHue TPEXMEPHOM IMMOBEPXHOCTH 3eMIH,
paccMmatpuBaeMoii kak cepa uim chepouns, Ha MIOCKOCTb.

MHorve  kaprorpadu4eckue — NPOEKUUH  HMCIOJBL3YKOT  HIEH0
HpoenupoBanus, Kotopyw mosicaser puc. 3.3.6. ITloBepxuocts 3emuu
[POELUPYETCA HA MOBEPXHOCTh IMPOEHMPOBAaHUS. B  mOCIE dyomeM
[OBEPXHOCTh MPOEIUPOBAHUS PA3BEPTHIBAETCS B MJIOCKOCTh, UL KOTOPOii
BBOJMTCS NPOEUUPOBAHHAS CHUCTEMa KOODJAMHAT. B Takux clydasx
[OBEPXHOCTH  NPOELMUPOBAHUS  HA3BIBAIOT  Pa3BEPThI BAIOIIUMHUCS
MOBEPXHOCTAMH.
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Puc. 3.3.6 —Mimoc tpanus npoenupoBanus noep xuoctd 3emim [43]

KapTorpaduueckas npoeKuusi KCHOJIb3yeT MaTeMaTHIeC Kue (opMyJibl,
y100BI CBs3aTh ceponmueckue/chepruueckre KOOPIAMHATE ¢ IUIOCKHMU
[UIAHOBBIMH ~ KOOp/WHAaTaMH. B  o0meM ciydae MaTeMaTHYeCKOE
npeoOpa3oBaHue MIPECTABJIIE TCS 3aBUCUMOCTIMHU!

x = f1(p, 1) (3.3.11)
y =fap, 2) (3.3.12)

B pe3ynpTaTe MpOeHUpPOBaHMS HA TUIOCKOCTH 10 JIy4aeTesl HCKaXKe HHOM
CeTKa MOBEPXHOCTH 3eMi. DTO HIUIOCTpalMs TOoro, 4to cdepa wwim
chepoun He MOTYT OBITh Pa3BepHYTHI B MOOYIO TNIOCKOCTh 0€3 HMCKaXKCHUH.
IIpencTaBieHne MOBEPXHOCTH 3eMJM B JBYX H3MEPEHHSAX INPHUBOIUT K
HCKaXEHUAM (OPMBI, IUIOMAIM, PACCTOSHUSA WM HamlpaBieHHsA. UToOBI
YMEHBIIUTh HCKAKCHUS, TPEXMEPHBIE MPOCTPAHCTBEHHBIE OOBEKTHI
JIOJDKHBI TIJIOTHO MIPHUJIETATh K MOBEP XHOCTH MPOCIUPOBAHHUS.

PasnmuyHbple MPOEKIMH BBI3BIBAIOT PA3IMYHBIE TUMBl HCKAKESHUH.
HexoTtoprle mpoekuun pazpaboTaHbl, 9TOOBI MHHUMHU3HPOBATh HCKAKECHHS
OJHOM MM JIBY X XapaKTepHUCTHUK JaHHBIX. [Ipoekius MoXKeT mpeacTaBUTh
MJI0IIAb MPOCTPAHC TBEHHOTO 00bEKTa, HO H3MEHUTH €ro GopMYy.

Kaprorpaduueckue mnpoekuuu pa3paboTaHbl [l ONpPEIeICHHBIX
nenei. OgHa KapTorpaduyeckas MPOEKIHS MOXKET HCIIOJb30BaThCS IS
KpyIHOMAacIITaOHBIX ~ JAaHHBIX B OrpaHMYEHHON oOJjacTu, Ipyras
UCIIONIB3yeTCsT IS MelkoMacmTabHo# kaptel Mupa. Kaprorpadudeckue
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NpOEKIHH, pa3paboTaHHbIE WIS MEJIKOMAcHITAOHBIX JaHHBIX, OOBIYHO
OCHOBaHBI Ha c(pepUUeCcKuX, a He Ha C(HEePOUIAIbHBIX CHCTEMAaX KOOPAHHAT.

3.3.5.2 Knaccuguxauus npoexyuii no muny uckasice Huii

Ilo Tunmy wuckaxxeHHWH KapTorpadUuecKkue IPOCKIUU JeJITCS Ha
KOH(pOPMHEBIE, pABHOIUIOIAHBIC, PABHOIIPOMEXKYTOUHBIC U a3UM Yy TaJIbHBIC.

Kongopmuvie npoexyuu

Kougpopmusie npoexuuun (Conformal projections) coxpausior
JgokajgpHyto  (Gopmy. UYroObl  COXpaHSATh  WHAMBUyalbHbIE Yy TJIBI,
OMHICHIBAIOLINE MPOCTPAHCTBEHHBIC OTHOIICHUS, KOHGOpPMHAsS MPOCKIHSI
JOJDKHA TOKa3aTh MEPICHIUKYJISPHBIC JHHHH TeorpapuIeckol CeTKH,
nepecekaromuecss Ha kapre mox yriom 90 rpamycos. KapTorpadudeckas
HPOCKUUsT COXpaHeT Bce ymibl. OTpUUaTespHas CTOPOHA MPOCSKIHU
3aKII0YACTCSA B TOM, YTO IUIOLIAMb, OTPAaHUYCHHAs CEpUeH IyT, MOXET ObITh
3HAYMTEJBHO MCKaXKeHa B mpouecce. Hukakas kapTtorpaduyeckas
TPOEKINI HE MOXKET COXpaHATh HOPMBI OONBIINX 00Iac TeH.

Pagnonnowaonsie npoexyuu

Pasuomnomiameie npoekuun (Equal area projectionsgoxpaustor
IUIOMaJb  OTOOPaXEHHBIX  INPOCTIPAHCTBEHHBIX  00BEKTOB.  UTOOBI
obecreunth 3TO, ApyrHe CBoWcTBAa - ¢opma, yroy, M wmacmrad -
UCKaXaloTCsl. B paBHOIIONIAIHBIX IPOEKIMAX MEPUAUAHbBI U NTapajule/in He
MOTYT IEpeceKaTbcsi I0J NPSAMBIMU yIiIaMu. B HEKOTOpBIX ciyyasx,
0COOCHHO Ha KapTaX MaJblX PETHOHOB, (POPMBI OUEBHIHO HE UCKAXKEHbI, U
TPYJHO OTIMYUTH PABHOILIONIA JHYIO MPOEKINIO OT KOHPOPMHON MPOEKINH
0e3 JOKyMEHTUPOBAHUS MIIH M3MEPECHUI.

Pasnonpomesicymounsie npoexyuu

PaBHOmpoMexyTounsie poeknnu (Equidistant projectionsJoxpansitor
pacCTOSIHASL MEXAy OINpeaeieHHbIMH TodkamMu. JloOod mpoeknueit
MaciTab He 0 Jep KU BaeTcsi KOPPEKTHO Be3Jie B IO JHOH Kapte. OHAKO, B
OOJIBIIMHCTBE cllydyaeB HMMEIOTCS OJHA WM OOoJbllee YUCIO JHMHUHN Ha
KapTe, IO KOTOPHIM MacmTad MOJep KUBaeTCsS NMPaBHIbHO. BONMBIIMHCTBO
OPOCKUHHA, COXPAHSAIOMIMX PACCTOSHUS, HMCIOT OJHY MM OOoJbInee
KOJIMYECTBO JIMHHMU, JJI1 KO TOPHIX [UIMHA JIMHUK Ha KapTe sBISCTCS TOH jKe
camoit ymHoW (B Macmrabe KapTel), KaKk TaKOW K€ CaMON JIMHHM Ha
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3eMHOM miape. Takue pacCTOSHMS CUUTAIOTCS HUCTUHHBIMU U OTBEYAIOT
UCTHHHOMY MacIITa0y Mexay IByMs TOUKaMHU Ha KapTe.

A3umymanvnsie npoexyuu

CaMblii KOPOTKAW MapUIpyT MEXIy JABYMsI TOYKAMHU Ha KpPHUBOM
MOBEPXHOCTH 3E€MJIH HPOXOJHUT MO CHEpPHYECKOMY SKBUBAJICHTY MPSIMOI
JIMHHUX HA TUIOCKOH MOBEP XHOCTH. DTO - OONBIION KPYT, MIPOX0 AAIIUIA Yepe3
mBe Touku. [Ipoekiuu ucTHHOTO Hampasieuus (True-direction projections)
WA a3UMYTaJbHBIE MIPOEKINH COepsKaT HEKO TOPBIE My TH OOJBIIOTO KpyTa,
IPEACTABJSIOIIME HANpaBICHUs MM a3sUMyTbl BCEX TOYEK Ha KapTe
OpaBWIbHO OTHOCUTENLHO IeHTpa. HekoTopsle NpoeKkuuu MCTUHHOIO
HAIIPaBJICHHUSI MOTYT OBITh Takke KOH(GOPMHBIMY, PABHOIUIONIAJHEIMH HIH
PaBHOIIPOME€XYTOUHBIMU.

3.3.5.3 Knaccugukauyusa npoexyuit no muny noeepxHocmu
npoeyuposanus

KapTorpaduueckue npoekuuu kiaccupuuupoBaHbl B COOTBETCTBHU C
UCIOJIb30BAHHOW  IIOBEPXHOCTHIO  IPOCLMPOBAHHUSA -  KOHUYECKOU,
yununopuueckou wmm naockou (Puc. 3.3.7).OHa MOXeT GBITh BBIPOBHEHA
06e3 pacTarmBaHUs HUX TNOBepxXHOCTH. Kaprorpadudeckas NpoeKIus
HpOeLUpPYEeT  MECTONOJIOKEHWSI Ha  NOBEPXHOCTH  cdepouna K
COOTBETCTBYIOLIMM IMO3UIMSIM Ha IJIOCKOW IIOBEpXHOCTH, HCIOJb3YsI
MaTeMaTHYEeCKUE 3aBHC MIMOCTH.
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a)
Puc. 3.3.7 - Konwnueckasi, HHJIMHAPHYCCKAs, IJIOCKAs ITOBEP XHOCTH

NpPOEUUPOBaHUA: a) HcxoaHble  (opMbl, ©6)  pasBEPTHIBAIOLIUECT
MOBEPXHOCTH, B) poekuun [46]

ToBEpXHOCTH TIPOENUPOBAHUS - KOHYCHI, MWIMHIPH M TLIOCKOCTH
MoryT npunumate rHopmarvhoe (Normal), nonepeunoe (Transversem
naxnonnoe (Oblique)nonosxkenne 0THOCHTEIBHO OCH BpalleHHs chepbl WU
chepouna.
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a)
Puc. 3.3.8 -IlosoxeHre OBEP XHOCTH MPOCIIUPOBAHUS:
a) HOpMaJIbHOE, 0) MoTIEpeYHOE, B) HaKJIOHHOE [46)]

ToBEp XHOCTH MPOEMPOBAHKS - KOHYCHI, IMIUHAPHL M TJIOCKOCTH MOTYT
ObiTe kacamensuoivu, (Tangential)x chepe, cheponny mm cexymumun
(Secant)cdhepy, chepoun. KoHTakT IBYX IOBEpXHOCTEH IPOUCXOUT B
TOYKE, JMHAW KACAHWS WM MO JMHAM cedeHus. He3aBuCUMO 0 TOro, 4T0
KOHTAKT KACATENbHBIA MIM CEKylNIWd, TOYKA WM JMHAH KOHTAKTA
ABISIIOTCS.  CYIIECTBEHHBIMHM, TaK KaK OHM OMNPENEeISIOT PasMeIeHuUst
HyJIEBOrO  HCKaXeHWs. JIMHMM HCTUHHOTO  Macmraba  HasblBaKOT
cmanoapmublvy  unusmu.  BooOlle, HCKaXEHHE YBENUYMBAETCS ¢
yBEJIMYEHUEM PACCTOSHUS OT TOUYKH KOHTAKTA.

Konuueckue npoexyuu
Konnueckue npoekumu (Conic projectionsucnons3yor KOHyC Kak
HOBEPXHOCTh IPOeUMpoBanus. Hanbonee mpocTas KOHUYECKAs NPOEKIHS -
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KacaTeJbHAs K 3€MHOMY IIapy M0 Mapauiend. OTa JHHUS SBISETCA
CTAaHIAPTHOW Mapajieplo. MepuaMaHbl MPOCHUPYIOTCS HA KOHHYECKYHO
MOBEPXHOCTh, COCHMHSNICH B BEpPIIMHE WIM TOYKe KOHyca. [lapannenn
MPOCLUPYIOTCS Ha KOHYC Kak Kojbla. KoHyc 3aTeM paspesaetcs 1o
moOOMy MepHIUMaHy U Pa3BepTHIBACTCS B IUIOCKOCTH. 3aKIFOYMTEIbHAS
KOHWYECKast MPOCKIUSI UMEET NPSAMO CXOASIINECs JUHUU I MEPUINaHOB
U KOHIICHTPUYECKUE OyTH  OKPYXHOCTEH TUTS napajie Jie.
HpOTPIBOHOJ'[O)KHLIfI JIMHU W pa3pe3a MCpHUINAH CTAHOBUTCA LCHTPAJbHBIM
MEpPUIUAHOM.

C ypaneHueM OT CTaHIAPTHOM TNapaJulesid HCKaKEHHS CTAaHOBSTCA
6ompmmmu. KoHWYecKHe NPOEKINH WCHONB3YIOTCS BT 30H CPEeIHHX
OIMPOT, KOTOPBIE MMEIOT BOCTOYHO-3alAJHYI0 OpPHEHTAIMI0, W HE
HCIOJB3YIOTCS I HOJPHBIX 00Iac Teit.

777 |\ Standard parallel
(IR

AT TTINN \
[] l“Il-

Puc. 3.3.9 -KacarenbHas konudeckas npoexus [43]

Cexymue KOHHYECKHE NMPOCKIUH ONPECNICHBI AByMs CTaHAAP THBIMHU
napauieJIaMu. Mojiesib UCKa)Ke HUN VTSl CeKyLUX MPOEKUUN pa3Has Mexay
CTaHJAPTHBIMU MapannensMu U 3a HUMHU. Cekylas NpOeKuus UMeeT
MEHbIINE HCKaXEHUs, 4eM KacaTelbHasl mpoekuus. Ecim oce koHyca He
COBMEIAIOT C MOJPHOH OChIO 3€MHOTO IlIApa, TAKUE THUIBI MPOEKIUI
Ha3bIBAIOTCS MEPCIEKTUBHBIMHU.

W

Puc. — 3.3.10 -Cexymias konuueckas npoexuus [43]

IIpenctaBnenne reorpaUIecKuX INPOCTPAHCTBEHHBIX  OOBEKTOB
3aBUCHT OT HHTepBajla Mexay mapamiemimMu. Korma mapamnemn
paBHOMEPHO PAaCIOJIOXKEHHI, TaKas TP O EKITHS SIBJIICTCS
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PaBHONIPOMEXYTOYHOI, HO HH KOH(GOPMHOHW, HH PaBHOIUIONIAJHOI.
IMpumep 3TOTO THIA MHPOEKIMH - PABHONPOMEXKYTOUHAs KOHHMYECKas
npoekiud. Jnd Mamelx o0nacTelt MOJNHBIE HCKAXEHUS MUHHMMAIbHBI.
IIpumepoMm KOHGDOPMHON KOHHYECKOH TNPOEKUUHU SBISETCS MPOEKIHS
Jlambepra (Lambert), a KoHMYeckol pPAaBHOIUIOMIAIHON MPOEKIMU
npoekuus Ansoepa (Alber).

Hununodpuueckue npoexkyuu

[umungpuueckue npoekuuu (Cylindrical projections) ucnonssyror
IWIMHJAP KaK T[OBEPXHOCTh INPOEHUPOBaHUs. [l0700HO KOHHYECKAM
NPOEKIUSIM, IUJIMHIPUIECKHE MPOESKIMU MOTYT TaKKE OBITh CEKYIIMMH
WM KacateJbHbIMU. OChb IUMJIMHIPA MOXET pachojaraTCs IO OCH
BpAILEHHS DJUIMIICOU/A, B IUIOCKOCTH 9KBATOPA, HAKJIOHHO K OCH BpALIEHHsA
SJUIATICOU JIa.

Ilpu pasMeIleHMH OCH NWIMHAPA IO OCH BPALICHHS 3JUIMICOM A
cosmaercs Hopmanvhas uunuaapudeckas npoekunus (Normal cylindrical
projections). Ilpumepom sBasetcs mpoekuus Mepkatopa (Mercator), y
KOTOPOM 3KBATOp ABIACTCA e¢ JIMHHUEH Kacanus. CeueHus] TeOMeTPUIECKU
NPOELUPYIOTCA HAa  LUJIMHAPUYECKYH [OBEPXHOCTH, a Mapajlielu
MAaTEMATUYECKH MPOELHUPYIOTCS. DTUM CO31a€TCA KOOPIMHATHAS CETKA C
yriamu 90 rpaaycos. Ilummuap paspesaercs mo Jo0OMY MepHIMaHy,
4TOOBI OCTPOUTH KOHEYHYHO LMJIMH APUUECKY O NPOeKiuio. Ha muockoctu
MEPHUIMAHBl PABHOMEPHO PACIIONIOKEHEI, B TO BPEMS KaK MHTEPBAT MEKILY
NapauleIbHBIMU  JIMHUSAMHU LIMPOTHl  YBEJMYMBAETCS K MOJIOCAM. ITO
NpoeKus: KOH(GOPMHAs, KOTOpas MOKA3LIBAECT MCTHHHOE HANpPABJICHHUE T10
OpsAMBIM  JIMHHAM. B mnpoekiuun Mepkatopa JIOKCOAPOMBI  (IMHUM
NOCTOSHHOTO  HANpPABJICHWUs)  SBIAKOTCA  NPAMBIMH  JIAHUAMH,  HO
GOJIBIIMHCTBO OOJBIINX KPYTOB HE SBJISIOTCS TAKOBBIMH.

[Ipy pasMemeHud OCH [MJIMHPa B MJIOCKOCTH YKBATOPA JJUIMIICOH JIa
co3aeTcs nonepeunas WaamHaApudeckas npoekuus (Transverse cylindrical
projections). Tlomepeunsle  UWIMHIAPHYECKAE  MPOEKIHMU THTIA
TpancBepcanbHOM MepxkaTopa HCTIOJNB3Y 0T MepuauaH Kak
TAHTEH IMATBHBI M KOHTAKT WM JIMHUU TApa/UlesibHbIe MEpPHUIMAHAM KaK
auHuu cedyenus. CTAaHAAPTHbIE JIMHMUM B TAKOM Cly4ae IMPOXOJIT OT
CEBEPHOrO [0 IOKHOIO II0JIOCA, BJOJb KOTOPBIX MAaCIITal SBIAETCS
WCTUHHBIM .

Ilpy pasMemleHHH OCH [WIMHIAPA HAKIOHHO K OCH BpPAIlICHHUS
JJUIMIICOU A CO37aeTes Haxkaonnas (Kocas) HMIMHAPHYECKAs MPOEKIHUs
(Obligue cylindrical projections).Haknounsle IMIMHAPH BPAIAKOTCSA
BOKPYT JIMHUK OOJBIIOTO KPyTa, 3aQUKCHPOBAHHOW MEKIy SKBATOPOM H
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MepumaHaMu. B 3mHX mpoeknusx OOJBIIMHCTBO MEPUAHNAHOB U
napaJuieJiel He sIBISIOTCS NPSAMBIMU JUHUSIMU.

Bo Bcex UMIMHAPUYECKHX NPOCKUMAX JIMHUS KAacaHWs WIM JMHUH
CeYeHMUs] HE HMMEIOT HCKAXECHUH M TakuM o0pa3oM SBISAIOTCS JHMHUSIMU
paBHOygpaneHHOCTH. [[pyrue reorpaduueckue CBOWCTBA HM3MCHSICTCS B
COOTBETCTBUH CO CIICHU(PUKON ITPOCKIIUH.

ITnockue npoexkuuu

Inockue mpoeknuu (Planar projectionsycrnons3yoT mIockocTs Kak
HOBEPXHOCTh NpoenupoBaHus. [lmockas mpoexknus TakkKe H3BECTHA Kak
a3uMyTaJlbHAs MPOEKIMA MM 3€HHUTAIbHAS MpOeKIus. [1I0CKOCTh MOXKET
OBITHb KacaTeNbHOW K 36MHOMY IIapy B OJHOW TOYKE, WIM MOXKET OBITh
cekymei. Toukoil kacanuss MoxeT ObiTe Ilomsapusiii Ilomoc, FOxHBI
Iomoc, Touka Ha 3KBaTOpe MM NM0Oasg TOUKAa MEXAy HUMHU. Bo3moxkHBIE
MOJIOXKEHUS TTOBEP XHOCTH MPOELUPOBAHMA. MOJSIPHOE, 3KBAaTOpHaIbHOE U
HaKIOHHOE (KOCOE).

IonspHOE MONOKEHUE MOBEP XHOCTH MPOELUPOBAHUS - caMas NMpoCTas
¢opma. Ilapamnem mnpenCTABIAIOTCS KOHICHTPHYECKHIMH KpyTraMu C
[IEHTPOM B TIOJIOCE, a MEPUAMAHBI - NPSAMBIMH JIMHHAMH, KOTOpEIE
HepecekaroTcsl ¢ NX UCTHHHBIMH yTIIAMH OpHUEHTAIIMH B Toymoce. B mpyrux
TOJIOKEHUS X, IJIOCKUE TIPOCKINH Oyy T UMETh YIIIBI KOOPAMHATHON CETKH
90 rpaxycoB B ¢okyce. Hanpasnenus u3 ¢poxyca Tounbl. Bosbime kpyrH,
npoxo e 4depe3 (Goxyc, IpeAcTaBICHBl NPSAMBIMU JHMHHUAMH,; TaKUM
o0pa3oM, KpaTdaiiliee paccTosiHUE OT LEHTpa J0 J000#l Apyroil ToOukd Ha
KapTe sIBJCTCS MPAMOU JiMHUEH. Moaeinu ucKaXeHui miomam u GopMel
SBIAIOTCS. KPYTOBBIMM OTHOCUTENbHO (okyca. Ilo 310l mpuumHe
a3MMYyTaJIbHbIE NPOCKIUH NPUCIIOCOOIEHB! K KPYTOBBIM 00JacTsIM Jydle,
yeM K HpsSMOYTOJbHBIM oOnacTiM. IInockue NpoeKIMH HCHOJIb3YIoTCS
Hanbosee 4acTo Il 0TOOPaXKeHUs! 110 JIIPHBI X PETHOHOB.

HexoTopbele muockue MPOEKUMHM pPacCMaTpUBalOT IOBEP XHOCTHbBIE
JaHHBIE W3 ONPEICJICHHOW TOYKM B TPOCTpAaHCTBE. TOdYKAa 3peHHSA
ompeznemsieT, Kak c(hepuuecKue JaHHBIE MPOCIHUPYIOTCA Ha IIIOCKYIO
MOBEPXHOCTh. L[EeHTpOM TMepCHeKTUBBH MOXET OBITh HEHTP 3EMIJIH, HIH
MOBEPXHOCTHAS TOYKA MPSIMO NMPOTHBOMOJIOXKHASA (HOKyCy, WIH yHaJCHHAS
TOYKa BHE 3€MHOTO IIapa.
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a) 0) B)

Puc. 3.3.11 -A3uMyTanbHbIC IPOCKIHH : 2) THOMOHHYECKAs,
6) crepeorpaduueckas) opTorpapudeckas [43]

Ilo pa3iuMYHBIM MEPCICKTMBAM a3MMYyTajbHbIC MPOCKIHMU C MOJISIPHBIM
TOJIOKCHUEM TIOBEP XHOCTH IIPOCIMPOBAHMUS [T0IPA3ICIISIFOTCS Ha TPY BUJIA .
»  [HoMOHuuecKkas TPOCKIHUS PACCMATPHUBACT MOBEP XHOCTHBIC JAHHBIC M3

LIeHTpa 3eMJiH;

»  Cmepeoepaghuueckasi TPOCKIHS PaCCMATPUBACT HX OT IMOJIOCA [0
110JIroca;

=  Opmoepaguueckas TPOEKIUS paccMaTpuBaeT 3eMJIO W3 TOYKH B
0ECKOHEYHOCTH.

Pasnuuust B MEpPCHEKTHBE OMPEACIISIIOT KOJMYECTBO HCKAXKEHUH B

HaIPaBJICHUH K 3KBATOPY.

3.3.5.4. /Ipyzue npoexuyuu

Ipoekuun, o0OCYXACHHbIE  BBIIIE  KOHLENTYaJlbHO,  CO3JAHbI
NPOEMPOBAHUEM OJHON reoMetpudeckoil Gopmel (cdhepsl, cheponma) Ha
apyryto (KOHyC, IMJMHAP WIH IJIOCKOCTH). OJHAaKo, MHOTHE JpyTHe
HNPOCKUUH HE CBS3aHBl HEIOCPEJCTBEHHO C KOHYCOM, HHIMHAPOM WM
IUIOCKOCTBIO .

MomduunupoBaHHble NPOEKIHH — 3TO IepepaboTaHHBIE BEPCHU
JIpyTHX Tpoeknuii (Hampumep, [IpocTpaHcTBeHHAs HakKIOHHAas Mepkartopa
ectb MojymbuKanus Tpoeknuu  Mepkatopa). OTH  MOJM(HUKAIAK
pa3paboTaHbBl, YTOOBI yMEHBIINTh HCKAXKCHUSA, YaCTO BKIIOYCHHEM
CTAaHJAPTHBIX [JOTOJIHUTEJbHBIX JIMHUA WM  HM3MEHEHHEM  MOJEIH
HUCKaXCHUH.
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[ceBnompoeknuu HMEIOT HEKOTOPHIE XapaKTePUCTHKU IPOEKIUH
Jpyroro knacca. Hampumep, cuHycouJanbHas TNpPOEKUMs Ha3BaHa
HICEBAO LM JIMH APUYECKOH MPOEKIMEH, HOTOMY YTO BCE Iapalljiesid MPsIMbIE U
HapauiesIbHbl, ¥ BCE MEPHIMAaHBI PaBHOMEPHO pacrolioxkeHbl. OnHaKo, 3TO
HE HMCTUHHO IMJIMHJPHUYECKas MPOEKUHMS, MOTOMY 4YTO BCE MEPHJMaHBI
KpoMe [EHTPAJIbHOTO MEPHANAaHa H30THYThl. DTO NMPUBOJUT K KapTe 3eMJIH,
UMeroIel OBaJbHY0 GOpPMY BMECTO NMPSIMOYTOJEHON GOPMBI.

3.3.5.5lapamempur kapmozpaguueckux npoexyuii

KapTtorpaduyeckass mpoekiusi cama HE ONpPENeISIeT MPOCHHPYEeMYI0
CUCTEMY KOOpAMHAT. MOXXHO 3asBUTH, YTO HAOOp JAHHBIX HAXOJHMTCS B
npoekuu  TpaHcBepcamsHON MepkaTopa, HO 3Toil wHpoOpMamuu He
jgoctatouHo. ['me Haxomutes 1meHtp mnpoekiuuu? Hcenosws3oBasics 1
MaciTabHbIii k03¢ uieHt? be3 T0ro, Y4TOOBI 3HATH TOYHBIE 3HAYCHUSI
napameTpoB MPOEKIUH, HA0OP JaHHBIX HE MOXKET MPOEIUPOBATHCS .

Kaxmas kapTtorpadudeckas HpOeKIus HMeeT Habop mapameTpoB,
KOTOPBIA HEOOX0 JMMO 3a1ath. [lapamMeTpbl OTPENeIsIo T Ha4aio KOOPIMHAT
W HACTPaWBAIOT MPOCKIHUIO g 00JacTH, NpeJICTaBISIONICH HWHTEpecC.
VYrioBele TapaMeTphl HCIMOJB3YIOT €IUHUIBI TeorpadMuecKON CHCTEMBI
KOOPJMHAT, B TO BpeMs Kak JIMHEHbIe MapaMeTphbl UCIOJB3YIOT € JUHHU b
MpOeUUpPyeMOi CUCTEMBI KOOPANHAT.

Juneiinvie napamemp ol

Bocmounoe cmewenue wxoopounam (False easting) -muueiinoe
3HaYCHHUE, MPUMEHSIEMOE K Ha4ay X IPaBOH CUCTEMBI KOOPMHAT.

Ceeepnoe cmewenue roopounam (False northing) - nuneiinoe
3HaYeHHE, IPUMEHACMOE K Havally Y IpaBoil CUCTeMBbI KOOPAUHAT.

BocTouHoe n ceBepHOE CMEIEHUE KOOPAMHAT IPUMEHSIOTCS IS TOTO,
4100Bl BCE 3HA4YEHHS X MJHM Y OBbLIM MOJIOKUTEIbHBIMH. IlapameTpbl
BOCTOYHOTO UM CEBEPHOTO CMEIICHUS KOOPAWHAT MOXHO  TaKXkKe
UCIIOJIb30BATh, YTOOBI YMEHbBIINTH JUANa30H X WM Y 3HAYCHUH KOOPAMHAT.
Hampumep, ecim Bce 3HaueHHs Y Oouiblve, YeM ISTh MUJUIMOHOB METPOB,
MOJKHO MPHUMEHSITh ceBepHOE cMemenne koopauaat Ha 5000000u.

Macwmabnviii  kos3pguyuenm - 0Oe3pasMepHOE  3HAUYCHHE,
NpUMEHSEMOE K LEHTPY WIM JIMHUM KapTorpadguyeckoil HpOEKLHH.
Macmtabubiit k03¢ QUIHEHT - OOBIYHO HECKOJBKO MEHbBIIE YeM €IMHUIIA.
Cuctema koopmuHat UTM, koTopast MCHOJIb3yeT MONEPEYHYIO HPOCKLHIO
Mepkatopa, wumeer MacmTabubiii  ko3p¢unument  0,9996 Baon
LHEHTPAJPHOTO MEpHJMaHa MNPOCKUUH. ODTO CO3JaeT JBE CTaHJapTHHIC
JIMHUM OpUOIN3uTeNnsHO Ha paccTosiHUK 180 KMIOMETpOB OT LEH TPaabHOTO
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MepHuaMaHa, s KOTOpbIX MacmTabHblil k03¢ duunent pasusetcs 1,0, u B
OKPECTHOCTH KO TOPBIX YMEHBIIAIOTCS UCKa)KEHUsI IPOEKIIMH.

Yenoewie napamemput

B 0 1HOTOUEUHBIX IPOEKLMS X UCTIOJb3YOTCS |

" g3umym - U3MEpsSEICs OT CEBEPHOIO HAIPaBJICHUs LIEHTPabHOTO
MEpUIMaHa,

" Qoreoma Hauana KOopouHam OTIpenelieT Hadano X-KOOpIMHAT,
napaMeTphl EeHTPAIBHBIN MepHUMaH 1 A0JTroTa Hadaja KOOpauHAT
CUHOHHMHWYHHI,

" Wwupoma HAYAIA KOOPOUHAM OTIPEALIIeT Hadauo y-KOOPAMHAT.

B By xroueuHoii paBHOIpoMexyTouHOM npoekuun Xortuna (Hotine)
(nBy XTOYEUHBIN LEHTP W LEHTP ONMPEACTICHUS a3UMYTa) M KOCOYTOJLHOM
IpOoeKInd MepkaTtopa UCTIONIb3YIOTCS |

= Qoseoma yeHmpa, 9T00BI ONIPEEIUMTh Ha4ano X-KOOpAMHAT,;

" wupoma yewmpa, YTOOBI OTIPE]Ie M Th HAYaAJIO ) -KOOPUHAT.

B 1By xT04ueuHOU paBHONMPOMEKYTOUHON MPOEKIUU U B KOCOYTOJLHOU
npoekuuu XoTuHa- MepkaTopa UCIOJIb3yIOTCS YEThIpe NnapaMerpa’

= Qojeoma nepeoil MouKu,

" WUpoOma nepeoll MouKu,

" Qoseoma 6mopou MouKu,

= WUpoma Mopo MOUKU.

OHu ompemessIOT JBe Treorpaduueckde TOYKH, KOTOpHEIE (HUKCHPYIOT
HEHTPAIBHYIO OCh MPOEKIUH.

3.3.5.6 Ilpumepuvt kapmozpaguueckux npoexyuii

IMporpammusle mpoayktel ArcView GIS — ArcGIS sxmouaror
HHCTPYMEHTBI i pabotel ¢ 66 kapTorpaduuecKUMH MPOEKIHAMH,
KOTOpBIE OTHMCaHbl B pykoBojactee [43]. 3mech mpuseneHa uHpOpMAIHUS
TOJIBKO O JIBY X PACIIPOCTPAaHEHHBI X IPOEKIHSX.

Ilpoexyus I'aycca-Kprzepa (Gauss—Ksger)

Hcemopuueckas cnpaska

B 1569roay ¢uamanckuii kaptorpad I'epapn Mepkatop (Mercator)
paspaboTan  PaBHOYIOJBHYIO  IWIMHAPUYECKYKD D KBATOPHAIBHYIO
OPOEKIUI0, B KOTOPOH TMIOMIAIM HCKaXamch K mostocam. B 1772ro ny
Horann  JlamGepr (Johann Heinrieh Lambert) momduuuposan
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IKBATOPUANILHYI0O MPOEKIUI0 Mepkatopa B TpaHcBepcalbHyo (opmy ¢
HeNnbi0 MHHHMU3AIHH Hekaxennii. B 1822romxy Morann Kapn ®puapux
Taycc (Johann Carl Friedrich Gauss)mosmun aHamus TpaHcBepCaabHOM
npoekuuu, a B 1912 roxy Jlyuc Kprorep (Louis Kruger) paspa6oran
Gbopmynbl it smuncousa. B EBpome koH(GOpMHAs MPOCKIMS [OJYYHIIa
nasanue ['aycca-Kprorepa, a B CILIA — tpancBepcanbHas MepkaTopa.

Puc. 3.3.12 {Ipoexkuus Faycca-Kprorepa

Larmpansielld mepuduan
Mactmaonelld koaghhuguenm 1,0

LunmuKop

Puc. 3.3.13 KacatenpHblit nunus ap npoekiun ['aycca-Kprorepa

Onucanue
Ipoexmms Taycca-Kprorepa sBiIseTcss YacTHBIM  ClydaeMm
npoeknun Transverse Mercator.Ota mpoeknus 1o 00Ha
TpaHCBEpPCAIBHON INpoekuun MepkaTopa 3a HCKIFOYCHHEM TOTO,
YTO [WIMHJAD KacaTeJIbHBI MepHIMaHa BMECTO JKBaTopa.
IlpoeunpoBaHUe BBINOJHACTCS 110 30HE, KOTOpas OTpaHUYCHA
JIBYyMsi Mepuaranamu. LleHTpaibHbIil MEepHIMaH 30HbI PACIIOJIOKCH
B 00JacTH, KOTOpas OyJeT MPOEeKTHPYyeMOU. DTO IEeHTPUPOBaHNE
MHUHUMHU3HPYET HUCKAXKCHHE BCEX CBOWCTB B 3TOH obmacTw.
Pe3ynbTaT - KOHPOPMHAS MPOCKIHsI, KOTOpasi HE XPAHUT BEPHBIC
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HalpaBIeHHs.
Cuctema koopmunat Iaycca-Kprorepa (GK)  ocHoBana Ha
npoekuuu ["aycca-Kprorepa.

Memoo npoeyuposanus
lununppudeckass NPOEKUMs C LEHTPAJbHBIM  MEpHUIMAHOM,
MIOMEIIEHHBIM B CHEIU(PHUICCKYIO 00IIaCTb.

Jlunus konmaxkma
Jro6o#t  emMMHCTBEHHBIM  MEpHIMAH Uil  TAHTCHIIMAILHOM
TIPOEKITUH.

Ipamvle tunuy ce mku MepuoOUaHos u napaienei
DKBaTOp U LEHTPAIbHBIA MEpHUIHAH.

Cesoiicmsa
Dopma
Kondopmuas mpoeknus. ITo qnepxuBaercs manas ¢popma. Popma
Ooubioit obnactu Bce Oosiee u Oojee MCKa)XeHa C yHaJleHUEM OT
LEHTPaJbHOTO MEpHIMaHa.
Inowaows
HckaxeHne yBeIMUMBAETCS C YyJAJEeHHEM OT LEHTPAIbHOTO

MepuIMaHa.
Hanpaesnenue
JloxaybHbIE YIJIbl TOYHBI BCIO Y.
Paccmosanue
TouHbli MacmTa® BHOJIH UEHTPAIBHOTO MeEpHUIMaHa, eCIHu
MacmtabHbelii MHOXHUTETs pasusietcs 1.0. Ecmm macurraGHBIi
MHOXHUTeTs MeHblmre uyem 1.0, To ecTs [OBe mpsSMBIC IHHHUH,
KOTOpbIE MMEIOT TOYHbIH MaciuTal, paBHOYIAJEHHbIE B KaXaylO
CTOPOHY OT HEHTPAJIHLHOTO MEPHUANAHA.

Oepanuuenue
Haunble otHOcuTenbHO cepouna B mpexaenax 90 rpamycoB ot
LEHTPAJBHOTO  MEpUIMaHa HE  MOTYT  IPOCIUPOBAThCA.
@akTHUeCKH 3KCTEHT Ha C(epouse A0DKEH ObITh OTpaHWYCHHBIH
or 10 nmo 12 rpamycoB B o06e CTOPOHBI OT LEHTPAIBHOTO
MepuanaHa. B 3ToM mmamazoHe oOpaTHOE NpOeUHpOBaHUE HE
BO3MOHO. [Ipu rcrions30BaHIK cephl HET 3 THX OTPaHNYI CHUH.

Hcnonvzosanue u 0ononnenus
Cuctema xoopmuHaT I'aycca-Kprorepa. ['mobGyc pasmemstercs Ha
30Hbl LIUPHHOHU mecTb TIpagycoB. Kaxpgas 30Ha umeer
MmacitaOHblii MHO¥uTeb 1.0 U cMmemieHue Havana aOCIUCCHI
500000 wmetpoB.  llentpampHbplii  Mepuaman  30HBI 1
pacnonioxeHusiii B 3° B. HekoTopbie pernoHsl Takke J00aBISIOT
30HAJbHBIH HOMEP YMHOXXEHHBIH Ha OJMH MWUIMOH K CMEILICHHIO
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Haugana abcoucesl Ha 500000.Tak 30Ha 5 MOKET UMETh CMeEIEHUE
nadana aberpccsl B koopaunate Ha 500000 55000001eTpos.

DTa OpOEeKNUs JIyqIlle MOAX0AUT sl KOHTHHEH TaJIbHbIX MACCUBOB,
KOTOpBIE BBITSIHYTHI B HampaBJieHHH ceBep-tor. Tomorpaduueckoe
kaprorpaduposanre B ObiBieM Coetckom Corose, 'epmanuu,
Anbanuu, ABCTpUH.

Yuueepcanvnaa mpanceepcanvnas npoexuyus Mepxamopa

B reouHpOpMAlNMOHHBIX  CHCTEMAaxX  WIMPOKO  MPUMEHSETCS
VHuBepcanbHas —TpaHCBepcambHas mpoekuus Mepkatopa (Universal
Transverse Mercator - UTM).C 1977 r. UTM wucnoms3syercs

I'eonoruueckoit ceemkoi CIIA 11 TouHOTO Kap TorpadupOoBaHHS.

Puc. 3.3.14 dIpoekuus UTM

Lsrmpansreld mepuduar
Macwrmabdrelli koaghghuuyuenm 0, 5956
i

) Macwimatneld kosgghunuenm 1,0

Lunundp
3

Puc. 3.3.15 -Cexymuii mumuaap npoexiun UTM
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Onucanue
YHuBepcanbHas cUCTeMa TpaHCBEPCAIbHOW MpoeKuuu MepkaTopa
- CHEeLMAJIM3UPOBAHHOE MPHIIOKEHUE TPAHCBEPCAIBHOMN MPOCKINH
Mepxkatopa. Ipoexkius UTM MOJTy YaeTest JIBOHBIM
NIPOCIIMPOBAaHUEM - JJUIMIICOMJA@ Ha MIap, a 3aTeM IIapa Ha
IIocKocTh B npoekunn Mepkatopa. UTM - cexymas mpoexuus.
JlBe mapamienbHbIX JMHUM DPAaBHOYJAJCHHBIE OT IEHTPAIBHOTO
MEpHUANaHa.
3emHoO# mrap paszgeneH Ha 60 ceBepHBIX M FOKHBIX 30H, KaXKIas
OXBaThIBAET INECTh TPagyCcOB JNOMrOTH. Kakmas 30Ha mMmeer
CcOOCTBEHHBII IEHTpaIbHBINH MepuauaH. LleHTpanbHBIN MepuamaH
sousl 1 UTM -B 177°3. 30mu 1C n 11O Haunnatotcs ot 180°3.
Mpenensr kaxgoit 30u61 - 84° C u 80° IO ¢ monpaszpenenueM Ha
CEBEPHYIO M I0XKHYIO 30HY, KOTOpbIE BCTpEYaroTCs Ha 3KBaTOpE.
IMonsgpHast oO6JIACTE HCMOJB3YET YHHUBEPCAIbHYIO MHOJSIPHYIO
cTepeorpaMuecKyto CUCTEMY KOOPIMHATHI .
Havano panga kaxaoil 30HBI - €€ LEHTpajdbHBIM MeEpUIMaH U
9kBaTop. UTOOBI MCKIIOUMTH HETaTHBHYIO KOOPIMHATY, CHCTEMa
KOOP/MHAT U3MEHSET BEIMYNHY KOOPIMHATHI B Hauane. Bemmuuna,
MIPUCBOCHHAS LEHTPAJEHOMY MEpHIWaHy, — CMeEIIeHHe Hadaia
abcuucchl, W BEeNMYMHA, Ha3HAUCHHAs JKBATOpPy, — CMEIICHHE
Hayvajla opAuHATHL. [IpEMeHseTCs cMelleHne Hadaja KOOp W HAThI
na 3amang Ha 500000metpoB. CeBepHas 30HA HMEET CMEIICHHUE
Havana opuHaTel 0, B TO BpeMsl KaK I0)KHAsl 30HA HIMEET CMEIICHHES
Havana opuHaTel 10000000ueTposB.

Memoo npoeyuposanus
[ununpuydeckas MpOEKIUMs ¢ UEHTPAIbHBIM MEpPHINaHOM,
pa3MeleHHbIM B 0cOOeHHO 06s1acTH.

Jlunus konmaxma
JIBe IMHUK NapasiebHble LeH TpaJbHOMY Mepuauany 30H61 UTM
U ynaJieHHele OT Hero npubmmsutenasHo Ha 180 kM ¢ kaxmoit
CTOPOHHI.

Tlpamas nunua cemxu MepuOUaHO8 U napaiien
IlenTpanbHbIil MepUIuaH U 3 KBaTOP.

Ceoticmea
Dopma
Kondopmuas npoekiust. TouHOe npeacTaBICHHE Maoil (OpMHEL.
MuHuManbHOE HCKaKeHHe 0O0MbIIUX (JOPM B IpeieIaX 30HEbI.
Iowaow
MuHHMaNbHOE UCKAXKCHUE B Mpe aefax Kax a0 3ousr UTM.
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Hanpasnenue
JloxanbHbIE YTIIBI BEpHBIE.
Paccmosanue
Macmtab TNOCTOSIHHBI 1O IIEHTpajJbHOMY MEpHUAHaHy, HO B
Macmrabuom kos3pdunuente 0.9996, uro6Gel CHU3UTE OOKOBOE
HCKa)XEHWE B Nperenax Kaxaod 30HE. C 3THM MacmTaOHBIM
k03 purenToM mHuUsI, Ko Topas HaxouTesi B 180kM K BOCTOKY U
K 3amajy M MapajulefibHbl K LEHTPAIbHOMY MeEpHAHaHy, HMeeT
Mmacitabubii k03¢ urment 1,0.

Ozpanuyenue
Ipoermpyemast i1 MacmrabHOM morpemHocTd, menpmei 0,1
MpOLIEHTa B Mpejeax Kaxaod 30HbI. [lorpemHocTs U MCKakeHUE
YBEJIIMUUBAIOTCS AT 00J1aC TH, KOTOpast epeKphIBaeT 00 JIbIle, 4eM
omay 3oy UTM. UTM He paspabortana i 001acTd, KOTOpas
MEPEKPBIBACT HEC KOJIBKO 30H.
Hanubie Ha chepoumae umm snmncouae 3a 90 rpamgycamu ot
LEHTPaJbHOTO  MCpUAMaHAa HE  MOTYT  IPOCKTHPOBATHCS.
@DakTHUECKH HKCTEHT Ha C(epouIe WM JIUIANCOU e AOJKCH OBITh
orpannuennblii 15-20rpajgycamu ¢ 06enx CTOPOH LEHTPAIBHO IO
MepHIMaHa. 3a 3THM [AMana3oHOM B MONEPEYHON MPOEKIUH
MepkaTopa mnpoeuupyembie [aHHBIX HE HMEIT 00paTHOTO
npoeuupoBanus. JlaHHbIE OTHOCHTENBHO Cepbl HE UMEIOT ITHUX
OTpaHUYCHUH.

Hcnonvzosanue u dononnenus
Hcnoms3yetcs B CoemuuenHbix llTtatax amt Tomorpaduueckux
mactoB  macmraba  1:100000. Muoro cTpaH HCHOOJB3YHOT
nokambHeie  30HBI  UTM, ocHOBaHHBIE Ha OPHUMCHIEMBIX
o UIHATBHBIX reorpaguuecKux cucTeMax KOOP/IMHAT.
KpymHomacmrabHoe Tomorpaduueckoe KapTorpadupoBaHue B
os1BreM CoeTckoM Corose.
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Puc. 3.3.16 dlokpurtie 3eMHOM nosep xuoctu 3onamu UTM [46].

3.3.7 I'eorpapmyec kue mpeodpa3oBaHuA

[lepemenieHne MaHHBIX MEXJIy CHCTEMaMH KOOPIMHAT BKIIIOYACT
mpeoOpa3oBaHUsT MEXIy Teorpa@UueckKMMU CHCTeMaMd  KOOpWHAT.
IockombKy reorpadu9yecKkue CHCTEMBI KOOpPJAWHAT COJEep)KaT JaThl,
KOTOphIE OCHOBaHbI Ha cdeponnax, reorpaduyeckoe IpeoOpa3oBaHue
TAKKe U3MEHsIET IOJC THIIalonil cepou,

M3BecTHBIE METOMBI MMEIOT pPAa3IMYHBIE YPOBHU TOYHOCTU H
JUama3oHsl U1 [peoOpa3oBaHUS JaT. TOYHOCT CHEIH(HIECKOTO
npeoOpa3oBaHKsi MOXKET pacloJiaraTCsi OT CAaHTUMETPOB JI0 METPOB B
3aBUCUMOCTH OT METOJa, KadecTBa W 4YHCIA KOHTPOJBHBIX TOYEK,
pacroJjaraeMbIx, 4T0ObI ONPEICITh MapaMeTpbl Mpeodpa3oBaHusl.

leorpaduyeckoe npeoOpa3oBaHUEe KOHBEPTUPYET Treorpaduueckue
KOOpAMHATHl (MIMPOTHI, JOIrOTHI). HeKoTOphlE METOABI KOHBEPTHPYIOT
reorpaduueckue KoopmHaTel B reoneHtpuueckue (X, Y, Z) koopauHaTH,
npeobpa3zoBeiBatoT X, Y, Z KOOPAUHATHI, U KOHBEPTUPYIOT HOBBIC 3HAYCHHUS
00paTHO B reorpaduueckiue KOOPIMHATHI .

3.3.7.1Memoo c mpemsn napamempamu

CaMBIM  T[POCTBIM  METOJOM  HpeoOpa3oBaHMA JaT  ABJSIETCS
reoleHTpUIecKoe NpeoOpa3oBaHUe HWIM METOJ C TpeMs HapameTpaMHu.
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Ceouentpudeckoe mpeobpasoBaHue MOACIUPYET Pa3MUUS MEXAY IBYMS
matamu B cuctemMe koopmuHaT X, Y, Z. OmHu AaThl OmpelejieHbl HX
uentpom B 0,0,0.1leHTp ApyTrUX Aat ompejeieH Ha HEKO TOPOM PacCTOSHUH
(AX, Ay, A2). D Tpu mapaMmerTpa SBISIOTCS JMHEHHBIMHM CABATAMHU |
BCET/a BBIPAXKAIOTCS B METpax.

z

Puc. 3.3.17 MeTo 1 ¢ TpeMs mapaMmeTpaMu

OGBIYHO TTapaMeTphl MPeoOpa30BaHus ONpEeICHbl KaK MpoBIkeHuHe "oT1"
n_n

MectaeiX maT "K' matam WGS 1984 npyruM reoreHTPUUECKAM aTaM.
[eoneHTpUYECKOE MPeoOpa3oBaHKe BHIMOJHACTCS 110 HOopMyIie:

X AX X
Z Az Z

3.3.6.2 Memoo c cemvio napamempamu

Bonee xommiekcHOe W TOYHOE NMpeoOpa30oBaHUE BBHIMOJHSCTCS ITyTEM
JNo0GaBIeHUs TpeX JMHEHHBIX caBuroB (AX, AY, AZ) u emie 4YeThIpex
napaMeTpoB K TEOUEHTPUYECKOMY TMpPeoOpa3oBaHHUIO: TPU YTJIOBBIX
MOBOPOTAa BOKPYT KaXAOW OCH (rx,ry,rz) 71 MacmTabHOro ko3 ¢uiueHTa.

I'eorpaduyeckoe npeodpazoBaHue BHINONHICTCS 10 GopMmyie:
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X AX 1 r -r

z y
Y [=[Ay|[+@+9*|-r, 1 . |*|y (3.3.14)
Z Az r, -r 1 z

3HaucHUs IOBOpOTa OMNPCACTHIIOTCA pas3jIndYHbBIMHU criocobamMu - IO
4acoBOU CTPCJIKE WJIM ITPOTHUB 4acoBOU CTPCIIKHU.

z

rZ

Puc. 3.3.17 -HanpasJeHust yrioBsIX IOBOPOTOB

3.3.6.3Memoo Monoodenckozo

Metox MOJIOACHCKOTO KOHBEPTHPYET [AHHBIE HEIOCPEACTBEHHO
MEXAy IBYyMs TreorpadMuecKMMH CHCTeMaMH KOOpIWHAT (akTHdecku Oe3
npeobpazoBanus B cucremy X, Y, Z. MeTo 1 MoJo ienckoro tpedyer Tpex
cmeuroB (AX, AY, AZ) u pasmmuuii Mexay GONBIIMMH MOIYOocsMHU (Ad) u
cxamus (Af) sux mByx cdhepounnos. Tlponeccop NpOEKIME aBTOMATHIECKH
BBIYUCIIET Pa3MM4us c(hepouga COTJACHO MPHUHATBIM JaTaM, HCHOIbB3YS
3aBUCUMOCTH:

M+hAg=- sip cosl - sing sindAy

2 i 3.3.15
+ cognz+ & SPOD (8319
(1-e“sin“ ¢)

+ sing cosp(M % N2 af
a

(N + h)cospAA = —sin Ay (3.3.16)
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Ah =cosg cosAAX + cosg sin AAy
+ singAz- (1- e?sin?¢)"?Aa
a@g-f)
a- e?sin? ¢)1/2

(3.3.17)

sin® gAf

rae
-BBICOTA BJIUIICOU 1A,
- HUPOTa,;
- JIOJITO Ta;
-0oJbas moJiyoch chepousa,
-Mauasi o Jiyochb cepona;
- cxaTue cepounna;
-3KCLEHTPUCHUTET CPepounsa,
, -paJMyChl KPUBU3HBI - MEPH/MA HAJIGHBIN U IEPBOTO
BEPTHKAJIA COOTBETCTBCHHO B JJAHHOM MIUPOTE:

v = al-¢’) (3.3.18)

(1- e?sin? ¢)*?

Z(D_"‘CTQJ_‘_'S
pd

N = a (3.3.19)

(1-e?sin? )2

3.3.8 KoHTpo/LHBIEe BONPOCHI M 3aJaHHUS JJs €aM OCTOsI TeJIb HOii
padoTsl

1) KakoBo 3HaYEHHE KOOPAMHAT B TCOMH(POPMALUOHHBIX CHCTEMaX?

2) IlpuBexnute obmue XapaKTepUCTU KU busngecKux u
reoOMETPUIECKH X MoJieJiel Gurypsl 3emMim.

3) Yro mpeacTaBisiioT cO00H reoje3ndecKue 1aThl?

4) Kakue THIIBI CHCTEM KOOPMHAT pasimaatorcest B [ MC?

5) TlpuBeaurte XapakTepuUCTHKY MHPOBOM TeONE3MUECKON CHUCTEMBI
xkoopuaat W GS-84.

6) TIIpuBenuTe XapaKTEPUCTUKK CHCTEM KPUBOJMHE HHBIX KOOPIMHAT.

7) UYro Ttakoe IlpoeuupoBaHHbIE  CHUCTEMbl  KOODIMHAT U
KapTorpad uuecKue MpOeKIUH?

8) TlpuBeauTe XapakTEPUCTUKY KJIACCH()UKAMU MPOEKIME MO THIY
UCKaKCHUH.
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9) IlpuBeauTe XapaKTepUCTUKY KIACCH(UKALMU MPOEKUUH MO TUILY
MOBEPXHOCTU MPOEHUPOBAHHUS.

10) Kakue napamerTpbl OLpeelsio T KapTo rpad uuecKy o IPOESKIHIO?

11) B 4yeM CcOCTOMT OTIMYME YHHMBEPCAJLHOW TpaHCBEPCAbHOM
npoekiuu Mepkatopa ot npoexuun I'aycca-Kprorepa.

12) Onummte MeToaB! reorpaduueckux Npeodpa3oBaHHMil.
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Yacts 4

OPT'AHU3BALIUA JAHHbBIX
B I'TEOMH®OPMAIIMOHHBIX
CUCTEMAX




Paznen 4.}
I[TOHATHUE CUCTEMHOU OPI"AHU3 ALINN

JIAHHBIX

4.1.1 Onpenesienue, 3HaYe HE W 3aa4YU CHCTEM HOW OpraHu3anus
JaHHBIX

Opranm3anne JaHHBEIX Ha3bIBAIOT NPOIECC CBEICHHUS Pa3HOPOIHBIX
JAHHBIX ¥ MOJieNied B € IMHYIO JIO THIECKH HENPOTHBOPEUYUBYIO MOJEIb, KO-
TOPYIO B JaNbHEHIIEM MOXHO OyzaeT 3¢ (peKTHBHO IPUMEHATh B Pa3IMIHBIX
TE XHOJIOTHAX aHAM3a 1 yrnpasinerus [38].

CoOpaHHBIE JaHHBIE MOTYT XPaHHTHCSA B BHAE HaOOpoB mm (aifios.
Kpome Toro, mpu cOope IaHHbIE MOTYT OPTaHW30BBIBAaTh CBS3aHHBIE COBO-
KYIHOCTH, Ha3blBaeMble MojesIMU. /11 TOoro 4yTo0bl pa3HOPO/HbBIE JaHHbIC
Y MOJIEJIM MOHO Ob1JI0 00pabaThiBaTh B OJHOM CUCTEME OHH JOJDKHBI OBITh
YHOPSIIOUEHBI U CBEJCHBI K € IMHOW MH()OPMAalMOHHON MOJENH, B KOTOPOi
OHM OyIyT IOMOJHATH APYT Jpyra. Pe3ylbTaToM OpraHM3alMy IaHHBIX
ABISIETCSl CO3/IaHNE TaKOH MH(OPMAIMOHHOW MOJENH, KOTOpast MO3BOJIIET
opraHu3oBath 3P (EKTHBHOE XpaHCHHE B 0a3e JAHHBIX H 3()PEKTHBHYIO
00paboTKy B MH(DOPMAIMOHHBIX CHCTEMaX M Pa3JIMYHBIX TEXHOJOTHUAX.
OpraHmu3anus JaHHBIX MPHIACT Ka4eCTBEHHO HOBBIC CBOWCTBA T'€O JAHHBIM.
VImMeHHOo opraHm3anus = JAaHHBIX JaeT BO3MOXHOCTh HCIIOJIB30BaTh
reorpauueckue JAaHHBIE MPH PEUIEHHH IIUPOKOTO KPyTra MIPHKJIA JHBIX
3a7a9 yIpaBICHU S, AHAJIN3A, JIO TH CTUKH, TTIAHHPOBAHHUS, IIPOCKTUPOBAHUS,
HPOTHO3UPOBAHYS, UCIIOJIb30BaHUSI PECYPCOB, MOHUTOPHHTA U JIP.

Hcxonmnas u mpeaBaputebHO 00paboTaHHash MHPOpPMaLUs BKIIOYAET
MHO>ECTBO IapaMeTpOB, HEKOTOPBIE U3 KOTOPBIX MOTYT AyOJIMPOBaTh JPYT
Jpyra. YMEHbIICHHE 4YMCJIa JAaHHBIX O peallbHbIX OOBEKTaX JOCTHTaeTCs
HNPUMEHEHHEM MOJENeH, COXpaHSIONMX OCHOBHBIC CBOHCTBA OOBEKTOB
UCCJICIOBAaHUSI U HE COJEpKalllUX BTOPOCTENICHHBIX CBOHCTB. OmHON u3
ocoOeHHOCTell cOopa MmaHHBIX B TeoHMH(POpMAaTHKE SBISIETCS TO, YTO
UCXOJHBIE JaHHBIE MOTYT MMETh HE TOJBKO pasHBIE Pa3MEpPHOCTH, HO U
U3MEpAThCS B Pa3HBIX IMKamax m3MepeHuid. OpraHm3anus TaHHBIX B
reouHGopMaTHKe CO3MaeT YCIOBUS JUII CBEJCHUS JAHHBIX pasHBIX
pa3sMepHOCTEH M HIKall U3MEPEHMH B CAUHYIO Cpely U HMX COBMECTHOIO
aHamm3a. IIMEHHO 3TO coO37aeT BO3MOXKHOCTh KOMIUICKCHOTO aHajm3a
JAHHBIX IIpU paboTe ¢ Pa3HOPOJHBIMHU JaHHBIMH, U3MEPEHHBIMU B Pa3HBIX
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HIKajlaX U3MEepEeHUil.

B mpouecce opraHuzanMu JAaHHBIX BCE MHOTOOOpas3ue BXOJHOHM HH-
¢dbopmarun - 00 00BEKTAX, X XAPAKTEPUCTHKAX, O (OpPMaxX U CBS3SIX MEK Iy
00beKTaMu, pa3NMyHble ONUCcATeJbHBIE CBEICHUS - MPeoOpasyroTcs B Ha-
6oper Mozeneit. [Ipu 06paboTke B reoMH(pOPMAIIMOHHBIX TC XHOJOTHAX UC-
HOJB3YIOT MH(pOpManuoHHBIE Mozemi. MHTerpupoBaHHas WH(pOpPMAaNUOH-
Has MOJIETb BKJIFOUAET COBOKYIHOCTH OoJjiee MPOCTHIX Mozener. Jmst a¢-
(exTnBHON 00paOOTKM JAaHHBIX 3Ta COBOKYMHOCTH JOJDKHA OBITH ONTHMU-
3UpoBaHa. JTa 3aj]a4ya pemaeTcs IPH OPTaHU3aINH JaHHbIX.

Beibop Toro MM WHOTrO crocod6a opranuzanuu JaHHbIX B [HC, B
HEepBYI0 OYepeb IMECHHO TOW MM WHOW MOJEIN JaHHBIX, IMEeT KIF0OUeBOe
3HaueHue. BpiOOp MOJeNM JaHHBIX HAMpsAMYI0 OMNpefesieT MHOTHE
(yHKIMOHANBHBIE BO3MOXKHOCTH co3faBaemoii ['MIC - HekoTopbie QyHKIMN
MPOCTO HEBO3MOHO PEaM30BaTh AJISI ONpeeieH HbIX THIIOB OpTaHU3aNH
JNAHHBIX, UM OHU OO0ECNEeYHMBAIOTCS OYEHb CJONKHBIMH MAaHUITYJSIUSIMHU.
Opranuzauus qanueix B TYUC HanpsaMyo onpeaensieT U IPUMEHUMOCTb TeX
WM UHBIX TEXHOJIOTHM BBOJA NaHHBIX. B Toil ke cTeneHu OT Hee 3aBUCUT
JOCTHDKMMAsl MPOCTPAHCTBEHHAs] TOYHOCTh IPEJACTABICHHS TrpadHuecKon
yacTd  MHGOpPMAaIuH, BO3MOXXHOCTh  IIOJy4eHHS  KAa4eCTBEHHOIO
KapTorpa iIecCKOro MaTeprana ¥ OpraHu3allii KOHTPOJI KadyecTBa KapT. B
3HAYUTEeJIFHOW CTeNEeHN crocob opraHm3anuu maHHBIX B I'MIC ompenenser
TaKKe JOCTIDKMMOE  OBICTPOJICHCTBHE CHCTEMBI, HAIpUMep, IIpH
BBIIIOJIHEHUH 3allpoca WM BU3yalM3alMd Ha dKpaHe. Bo3MOXHOCTH
paboTath ¢ GoipIMMHU OOBEMaMU JAHHBIX WIM C TOYHBIMH JaHHBIMHU TIO
OOoJIBIIMM TEPPUTOPUSIM TOXKE CBs3aHA CO cmocobamMmu u  QopmMamu
OpraHU3alMy JAHHBIX. Y I0OCTBO peaaKTUPOBaHHUA U OOHOBJICHUS JAHHBIX,
BO3MO>KHOCTH OpPTaHU3alli MHOTOIOJb30BaTEeILCKON paboThl B pexuMe
peIaKTUPOBAaHMS, CO3JaHHU pacHpeiesIeHHbIX M0 ceTH 0a3 JaHHBIX - 3TO
BCE TOXE CBS3aHO B MEPBYIO OUEpeIb C OpraHu3aluell JAHHBIX, U YK€ BO
BTOPYIO - C KOHKPETHBIM MPOTPaMMHBIM obecrieuernem [27].

Ha ocHOBaHMM M3JI0KEHHOI'O, MOXHO BBbIJEIUTH CJEIyIOUIME 3aJauu
CHUCTEMHOW OpTaHMU3aluU JaHHBIX:

1) npeoGpasoBanne WHPOPMAIMK KaK OTHCATEILHBIX CBEJCHHH B

MOJIeIH;
2) CBejeHHE MHOXKECTBA NPOCTPAHCTBEHHBIX JAHHBIX K €IUHON HH-
TETPUPOBAHHOW HHPOPMALTMOHHON MOIENH;

3) xmaccuuuMKaMs ~MCXOIHBIX  JAHHBIX W MOJENEH  IpH

npeoOpa3oBaHU UX B UHTETPUPOBAHHYIO MO/IEIb,

4) wunenTMdUKALKMA JAHHBIX B MPOIECCEe NMPeoOpa3oBaHus JAHHBIX B

MHTETPUPOBAHHY IO MOJIETb, qeM coxpaHsieTcs ux
WH/I BUJy AJIbHOCTb;
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5) ycraHOBieHHE JOTOJHUTENLHBIX CBA3EH MEXKy TeOJaHHBIMHU Ha
OCHOBE MX HHTETPALHH,

6) ynubuKauMs HCXOJHBIX MNAHHBIX W CO3JAHHE BO3MOXHOCTU
00paboTKM 1 aHaIM3a JAHHBIX, U3MEPEHHBIX B Pa3HbIX MIKAJIaX U C
pasHBIMH pa3MEPHOCTSIMH, B € IMHOU CHCTEME,

7) cosmaHme 0a3sl VI PELICHHs OCHOBHOM 3a1ad reoMH(OpMaTHKu
- YCTAaHOBJICHHS IPOCTPAHCTBEHHBIX  OTHOMICHHH  MEXAy
NPOCTPAaHCTBEHHBIMH MPOIECCaMU, 00BEKTAMH, SBICHUSAMH H UX
XapaKTepUC THKAMH.

4.1.2 YposHu opranmsanuu 1anHsix B TUC

OpraHm3anuio TPOCTPAaHCTBCHHBIX maHHBIX B ['MC ompepemsitor
ocobenHoctd uHpopMaluu 00 00bEKTaX pealbHOTO MUPA, C KOTOPBIMH MBI
uMmeeM geno. Mudopmanus o peasbHOM MHpE YacTHYHO OTHOCHTCS K
UHIMBUYQJIM3UPOBAHHBIM ~ O0BEKTaM,  YacTHYHO K  HEKOTOPOMY
HENPEepBIBHO pPACHpPEACIEHHOMY B HPOCTPAHCTBE CBOWCTBY, TO €CThb
HNPOCTPAHCTBEHHOMY MO0 KaKuX-TMOO xXapakTepucTHK. OpraHuzaunus
HNPOCTPAaHCTBEHHBIX JaHHBIX B ['MIC 3aBHCHT Takke OT TOTO, KaK pa3HbIC
JMIla W OpTaHM3ali BOCTIPHHAMAIOT peambHBId Mup. Omymenne
CTPYKTYypsl (YMCTBEHHOHW MOJEIHM) B pEalbHOM MHpPE 3aBHCHT OT
0o0pa3zoBaHMs, OTBETCTBCHHOCTH, I OpTaHW3alHH, TAC YeNOBEeK
pabotaer, OT TOro, 9YTO HEKOTOPBIE YACTH MHpa HMEIOT OOJBIIyIO
3HAYMMOCTb TI0 CPAaBHEHHUIO C APYTUMU YACTIMU.

YPpoBHH OpraHU3aLUH JAHHBIX COOTHOCSTCS IO CTENECHH a0CTPAKIUH B
BUJIE TIOCJIE IOBATEILHOC TH, 110 Ka3aHHOM Ha Puc. 4.1.1.

Peanbubiii Mup

!

KonnenTyaisHbIl YPOBEHD

!

Jlornyeckuii yposens 1

!

Jlornueckuii ypoBeHn 2

l

Puzndyecknii YpOBEHb

Puc. 4.1.1 —Tlocne noBaTe IbHOC Th YPOBHEH OpraHU3alu K JAHHBIX
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Konyenmyanvuwiii yposens
OpraHuzauusi JAaHHBIX HAa4YMHAETCS C TPAHCILILIMYU IPEJICTaBICHUS
nojb3oBaTeNs (aHaMMTHKAa) O CTPYKIype peaqbHoro Mwupa B MOJEH,
KOTOpBIE MOTYT OBITh BBINOJIHEHBI Ha KoMmmbiotepe. Jlis  3T1OTO
OCYIIECTBIIIO TCS CJIE Iy FOIIME MEPOTIPHUSTHS |
= o0cnenoBaHNe NpeAMETHOH 00iacT, U3ydeHne ee MHGOpPMaINOHHON
CTPYKTY DB,
"  BpUIBJICHHE BCEX (ParMeHTOB, KaX /bl U3 KOTOPBIX XapaKTepHU3yeTcs
MTOJIb30BATEILCKUM IIPEJIC TABJIICHHEM, HH()OPMAIIHOHHBIMA 00bEKTAMH
W CBA3IMH MEXIy HHMH, I[poueccaMu HaJ HHGOPMAaIUOHHBIMH
00BEKTAMH;
"  MOJEIMPOBAaHHE M MHTETPALUs BCEX MPEICTa BICH Hid.
I[In >ToM ompenemsrOT: Kakue reorpadudeckrne OOBEKTH MPEACTABIIOT
00JacTb M3yueHHs, KaKhe OTHOIICHHS MEXIy HHMH CYLIECTBYIOT, B KAKMX
Nporeccax OHW y4acTBYIOT.
Ha 3ToM ypoBHE OpraHM3alMu JAaHHBIX IOJYyYAIOT KOHYENnHyaibHyIo
MOOenb OanHblX, UHBAPUAHTHYIO K CTPYKType 0asbl naHHEIX. YacTo OHa
NPEICTABISIETCS B BHE MOJIEIH "' CYIHOCTH-CBSI3b .

Permits Inspector
Resident Type 1| Name
2| Start 12 1 Phone
w g:nmdeer - Finish Email
Work/School
House
1 [Number 1
Slreetd L
Post Zi|
Owner L Tg‘jv‘r:lo il
N 1 State/Province
- N:mgz & Fresh Water
Address Connection
L% ] Start
Finish
Meter Type

Puc. 4.1.2 —[Ipumep auarpaMmbl " CyIIHOCTb-CBA3G" .

Monenn [aHHBIX OINUCBHIBAIOT INPOCTPAHCTBEHHBIE CYIIHOCTH H
aTpuOyThl, KX B3aUMOOTHOIICHHS OPYT C IPYTOM, KaK OHH HCIOJIB3YHOTCS
JIOIbMU, TPOLECCHl, KOTOPBIE UCIOJIB3YIOTCS Il YNPABJICHUS UMH, U KaK
JaHHBIE IIEpEMENIAloTCs BO BpeMsS HCIOJNB30BaHUsI. MoOJeTs JaHHBIX
BKIIIOYACT.

"  [POCTPAHCTBEHHBIC CYIIHOCTH, KOTOPBIE SBILTIOTCS KOMITBIOTEPHBIM

MPEICTABIICHUEM MPOCTPAHCTBCHHBIX OOBEKTOB OT BOCTIPHUSATHSA
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CTpyKTyphl (HampuMmep, 3€MENbHBIA y4acToK, JIeC, y4acToK TpyOsI,

He(TAHAS CKBAKKHA),

" ommMcaTelbHBIC JIAHHBIC MPOCTPAHCTBEHHBIX CYILIHOCTEH, OOBIYHO

HazbIBaeMble aTpUOyTaMHU.

BsaumooTtHOmEenus cymHocTed Bepaxkarotcs cBasamu  (Relationships).
PazmiuaroT kmaccel cBsizeld M AK3eMIILIpbl cBsized. Kimaccwl cBsizeld — 310
B3aMMOOTHOIICHHUS MEXIy KIacCaMH CYIIHOCTCH, a IK3EMILIPHI CBS3H —
B3aMMOOTHOIIEHUSI MEXAy OJK3eMIusipamu cynHocteid. Kiacc cBszeit
MOJXET 3aTparuBaTth HECKOJHKO KJAacCOB CyHIHOCTEeW. YWCIO KiaccoB
CYIIHOCTEH, yYacTBYIONIMX B CBSI3HM, Ha3bIBAE€TCS CTENCHBIO CBSI3M N =
2,3,...Ilpu N = 2cBs3b HA3BIBACTCS OUHAPHOM.

B 3aBHCHUMOCTH OT TOTO, CKOJBKO JK3eMIUBIPOB CYIIHOCTH O JHOTO
KJacca CBS3aHBI CO CKOJILKUMH JK3EMIULIpaMH CYIIHOCTH APYTOTO Kiacca,
Pa3IMYaIOT CJie Iy FOIIUE TUIIBI CBSI3CH
= cBia3b 1:1 -eqMHUYHBIN 3 K3EeMIULIP CYIIHOCTH OJHOIO Kjacca CBsI3aH C

SIMHAYHBIM 3K3EMIUIIPOM CYIIHOCTHA OPYTOro Kiacca.
= cBa3b 1:M - eMHHUYHBII 3K3eMIIP CYLIHOCTH OJHOTO KJIacca CBs3aH

CO MHOTHUMH 3K3eMIUBIPAMH CYITHOCTH APYTOTo Kiacca.
= cB13b MIN - HECKOJIBKO 3K3eMIIPOB CYIIHOCTH OJHOTO KJjacca

CBSI3aHBI C HEC KOJIb KUM U 3K3eMIUIIPaMH CYIITHOCTH JPYTOro KJjacca.
Yucna, omnmchiBaromme THbl OwHapHeix cBsei  1:1, 1:M, M:N,
0003HaYaI0T MaKCHMAIbHOE KOJMYECTBO CYIIHOCTEH Ha KaXKJ0H CTOpOHE
CBsS3U. ODTH YHWCJA HA3BIBAIOTCS MAaKCHUMAJbHBIMHU  Kap AMHAJIBHBIMU
YUCIAMH, a COOTBETCTBYIONIAs Mapa YHCeNl Ha3bIBa€TCS MAaKCHMAaJbHOMU
KapAMHAJBHOCTHIO .

K 3ToMy YpOBHIO OTHOCSATCS TEPMHHBI THIIA HOJMTOH, IO JIHJIMHUSA,
nyra, uaeHTudGuKaTop, TAabJM A, CI0H, TeMa, Coco0 MHICKCUPOBAHHS. DTO
YPOBEHb 0OJIbILIE MOJIB30BATENS U a IMUHUCTpATOpa 6a3bl JaHHBIX, a TaKXKe
paspaboTdmka cucteM. Bce 3T0 kacaeTcs HE CTOJBKO IPOTPaMMHUPOBAHUS,
CKOJIbBKO HEKOTOPBHIX pa3iefioB MaTeMaTHKH, C OJHOH CTOPOHBI, U
COOTHOIIICHHS 3JIEMEHTOB MOJICIM JTAHHBIX C JeHC TBHTEIBHEIMU 00BEKTAMHU
pearbHOTO MUpa, ¢ Apyroii. OCHOBHOM peliaemMblii Ha ’TOM YPOBHE BOIIPOC
- 9TO BOIPOC CTENEHW aJEKBATHOCTA MOJIENH JAaHHBIX pelraeMoil 3amade.
JlocTaTo9HO M TOYHO, C COXpPaHEHNEM BCEX JIM HYKHBIX CBs3eH BEIOpaHHAsS
MOJIeNIb JAHHBIX II03BOJIMT CMOJICIMPOBATh B KOMIBIOTEPE pEalbHYIO
CHUTyaIuio?
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Jlocuueckuii yposenv 1

Ha Gosee neTaqbHOM JIOTMUECKOM YypoBHE 1 opraHusanuu OaHHBIX
BBINIOJIHAETCS NpeoOpa3oBaHue TPeOOBaHMH K JaHHBIM B CIMPYKMypbl
Oannvlx Oe3oTHOcHTENbHO K KoHKpeTtHOM CVYBJI. [na mpeactaBiieHHs
CTPYKTYp IAHHBIX MCIOJIb3YIOTCS 3allUCH, 3JIEMEHTHI JAHHBIX, CBS3H MEXIY
3anucsAMHU.  31ech  yxke  QUIYypUPYIOT M MaTeMaTHYecKue W
OpOrpaMMHCTCKUE TEPMHUHBI, TaKUE, KAaK MAaTPUIbl, CIUCKH, CHCTEMBI
CCBUIOK, yKa3aTedd, MeXaHM3MBl cxatusi wuHpopmamuu.  OCHOBHEIE
BOTIPOCHI, KOTOPBIE PAcCMaTPUBAIOTCS HAa 3TOM YypPOBHE, 3TO BOIPOCH
3 PEeKTUBHOCTH B CMBICIIC YKOHOMHH MeECTa U OBICTPOJCHCTBHUS, TO €CTh
y’K€ YHCTO BHYTPCHHHE KOMIIBIOTEPHBIE BONPOCH 3] EKTUBHOCTH.
Jlornueckuii ypoBeHb 1 —3T0 npeic TaBiie HUE IPOrpaMMHUCTA.

Jlozuueckuii yposenv 2

Ha cnie myromeM 1Mo A€TaibHOCTH JIO THYECKOM YPOBHE 2 OpraHHM3alMd
JAHHBIX MBI YK€ UMEEM JeJI0 CO CMmpYKmypotu (aiilos U UX opmamamu
npUMEHUTENbHO K KoHkpeTHO# CYBJl. D10 pa3mernieHus uHGOpManuu B
¢aiine - 9TO BBIHECECHO B €r0 3aTOJIOBOK, U KaK OH OPTaHHM30BaH, YTO B
KaKOW TOCJe/I0BaTEIPHOCTH W KaKUMHU (GopMaMH MPEICTABICHHS YHCEIN
3amucaHo B 3THX (aimax. DTo ypOBEHb yXKe YUCTO MPOrPaMMHUCTCKUH.
PanoBoMy KOHEUHOMY IIOJB30BATENIO IOJE3HO 3HATH HA3HAUYCHUE
KOHKPETHBIX (PafJIOB B OTIPENICIICHHBIX CTPYKTYpaX JaHHBIX, BO3MOKHOCTH
Y OTPaHUYIEHUS IO UCIIO JIb30BAHHUS KOHKPETHBIX ()OPMATOB ()aIIOB.

Qusuueckuii yposeHb

Ha ¢usmueckoMm ypoBHE OpraHU3alMU JAHHBIX CO3JAETCA CMpYKmypa
xonkpemmuoti 6azer Oaunvix T'UC. 3peck ompenesisitoTcs 0COOEHHOCTH
XpaHEHUs] AHHBIX, METOJOB JOCTyMNa, Kakue OOBEKThl BHOCSTCS B 0asy
JaHHBIX, KaK OHU pacHpelieleHbl MEXOy CIOSIMU, KaKUe HCIOJb3yIOTCs
wlaccupuxkaTopsl W T.A. g onucaHHS CTPYKTYPBl HCIOJIB3YIOTCS
TPYNNUPOBKU JAHHBIX, HHAEKCHI, METOJBI JOCTyNa. YPOBEHb OPraHU3aLMU
KOHKpPETHOW CTpYKTypbl 0a3zel maHHBIX ['MIC yHHKambHBIA I KaXKJIOTO
KOHKPETHOTO TIPOECKTa.

Ha ocHOBaHWHM W370KEHHOTO, OCHOBHBIE XapaKTePHUCTH ypPOBHEH
opranuzaiuu ganHbix B 'UC moryT ObITh npeac TaByieHsl Tabimueit 4.1.1.
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Ta6n. 4.1.1 —XapakTepucTHUKH ypOBHEH OpraHU3aLMU JaHHBIX

Yposenb NupopmanuonHas KomnonenTsl Mose
MOJIeNb
KoHnuenTyanbHblit Mojenb JaHHBIX CymHocTH,
YpPOBEHb aTpuOyTHI, CBS3U
Jlornyeckuit CtpykTypa JaHHBIX | 3amHCH, dIEMEHTBI
yposens 1 JIAHHBIX,
CBSI3U MEXKIY
3aMUCSIMHU
Jlornueckuii Ctpykrypa daitnos, | KoukpeTHsie daiiisr,
YPOBEHb 2 (dopmaTel (bopmaTe
duznyeckuit Cipykrypa I'pynnupoBku
YPOBEHb KOHKPETHOW 0a3bl JTAHHBI X, HHJE KCHI,
JAHHBIX METO/Ibl IOCTyIIa
Hucmpymenmapuii

[lpuBeeHHBIM ~ YPOBHSIM  MOJICJMPOBAaHMS  HpU  paszpaboTke
Gasupytomeiics Ha wucnomp3oBaHmM CVYBJ| npukiamHoll  CcHCTEMBI
COOTBETCTBYET JOCTATOUYHO OOIIMPHBINA SI3BIKOBBIM WHCTPYMEHTAPHl,
HO3BOJSIIOIINKA OPraHM30BaTh PabOTy € COOTBETCTBYIOIIMMH MOJICISIMH.
[lpumep npUMeHEHHs COBPEMEHHBIX CPEACTB IIPH pa3paboTke Mojeneit
naaaelX B AO " CITADPO Ilmoc":

» Jlornyeckue MoOZENM NPEAMETHOM 00JacCTH U CIPYKTyphl reodas
JAHHBIX paspabatbiBaioTcs ¢ Tmomonisto CaseTools,mocrasnsemMbIx
ESRIg cocraBe ArcGIS. Jlornueckast MoJelb CTPOUTCS B BUJIC Habopa
UML- quarpamm ¢ momoInpio mporpammHoro makera Visio ™. Tlpu
9TOM HCHOJIB3YIOTCS Mo ubuunpoBannubie mabnonsr ESRI. UML-
MOJIeJIb SIBJISIETCS. C O JHOW CTOPOHBI CPEJCTBOM JIOKYMEHTHPOBAHHS U
HarJIs1 IHOTO IIpeACTaBieHus Oy ytolei 6asbl TeofaHHbIX, a C ApYroii
CTOPOHBI — MCXOJHBIM MaTepHajoM JUIl OIMCaHUS CTPYKTYphl 0asbl
reosaHHbIX Ha s3bIke XM L.

=  OQusnueckas CTpyKTypa 0a3pl reojaHHbIX reHepupyercs u3 XML
omucaHus ¢ nomomsio umHCTpymentoB ArcCatalog u, mpu
HEoOX0 AMMOCTH, I0PadaThIBaeTCA C MX XK€ UCII0JIb30BAHUEM .

* JlpenmymecTBaM¥ NPUMEHAEMOH TEXHOJIOTHH SBISIETCS: IOJHOE
JOKYMEHTHPOBaHHE  pPa3paboTKi; HATBIAHOCTH  MPEICTABJICHUS
CTPYKTYpbl ~ 0a3bl  TCOJAHHBIX, BKJIOYas BCE OOBEKTHBICE |
HNPOCTPAHCTBEHHbIE KJIACCHI, HX HAOOPHI U KIACCHI OTHOLICHHH MEXIy
HUMH; BO3MOXHOCTh JIETKO M OBICTPO MOAM(DHUINPOBATE CTIPYKTYypPY
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0a3pl TEOJAaHHBIX C TMOJHBIM JOKyYMEHTHPOBAaHHEM BHOCHMBIX
U3MEHECHUM.

4.1.3 IlpuHumunsl opranuzanum fanupix B 'UC

CymecTByeT MHOXECTBO CTPYKTYp JAaHHBIX, HCIIOJIb3yeMBbIX VI
NpPEICTABIICHAS  reorpagUiecknXx OOBEKTOB, B  3aBHCHMOCTH  OT
noTtpeOHOCTe! B JAaHHBIX M WX MOCIEOYIOIET0  HCIIOJIB30BaHHUS.
Haubonbpmee pacnpoctpaHeHUe MOJTYYWIM JiBa OOIIENPUHSTHIX TPHHIUIIA
OpTaHU3aLMKU MOJIENIEN IPOCTPAHC TBEHHBIX JaHHbIX [27]:

"  [OpuHIMI TOCHONHOM opranusanuu uHbopmanuu (Ero  4acTo

Ha3bIBAIOT KJIACCHYECKHM),
"  00BEKTHO-OPMEHTHPOBAHHBINA NPUHIUII OPTaHU3ALHN JAaHHBIX.

THocnotinbiti npunyun opeanusayuu uHGopmMayuu

PeasbHBIT MUpP COCTOMT M3 MHOXECTBA reorpauueckuXx OOBEKTOB.
JlekoMIIO3UIHsl PeajbHOTO MHpPa  MOXET OBITh BBIIOJHEHA ITyTEM
cTpatu@UKaK - TPOIEHypHl, KOTOpas pa3OMBaeT MHOYECTBO
reorpadudecknx 00bEKTOB Ha CTPAThl WM CJIOM, YIAOOHBIE 111 00paboTKH
U aHam3a. B pesympTate u3ydaemas o0macTb pealbHOTO  MHpa
HpEeACTABIIE TCS HAOOPOM CJIOEB B3aUMOCBSI3aHHbI X IAHHBI X.

INocnoitHbI NPHUHINT OpraHU3anNN HHOPMAIIH 3aKIF0YaETCSI B TOM,
4TO JIAHHBIE O TEPPUTOPHUH OPraHu3yioTcs (pacciauBaroTCs) B Buje Habopa
TeMaTiueckux cioeB. Cioil  COCTOMT U3  OJHOPOJHBIX  JIAHHBIX,
o0bemHAeMBIX 001Ielt TeMaTikoii. Hampumep, B 0 IMH CIIOH BEIHOCSITCS BCE
0o0BekThl THApPOTpadMM, WIM BCE IIOCCEHHBIE JOPOrH, WIH BCE,
OTHOCAIIEECS K pacTuTeIbHOMY TokpoBy (Puc.4.1.3).
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Pactp tonorpagmacckoii

KapTh

Jomwi

3eMeIBHBIC YUACTKI

Keapranu

Kﬂ()'{‘l.’l"l 1aTHAS CCTKA

Oprogororan

Puc. 4.1.3 -Muroc tpanust KOHIEI UK Bep THKAJIBHOTO PacCIOCHUs
00BEKTOB 3¢MHOI1 IIOBEP XHOC TH.

INocnoiiHEIA TPHUHIMIT OpTaHM3AMU WHGOPMAINH OYCHb HATVLIJACH H
XOPOIIO COOTHOCHTCS C MpUEMaMH TPAIUIUOHHON KapTorpadum.

ObvexmHo-opuenmupoB8anHslll NPUHYUN OP2AHUZAYUU OAHHBIX

Jpyroii NpUHOUO TOSBUICS OTHOCHTEJIPHO HEJABHO U CBSI3aH C
00BEKTHO-OPUCHTUPOBAHHBIM IOAX0J0OM, THIIOBBIM Uil COBPEMEHHOTO
nporpaMMHupoBaHus. [Ipu 3TOM IpynnupoBka 0OBEKTOB COOTBETCTBYET UX
JIOTUYECKUM  B3aUMOCBs3sIM.  OOBEKTHO-OPHEH THPOBAHHBIA  MPHHIIHIT
opranuzaimu JaHHEIX B ' IC pokycupyeT BHUMaHHE HE CTOJIBKO Ha 00IINX
cBoiicTBAX 00BEKTOB (MOIEIMPYyEMBIX uepe3 JeJeHHEe Ha CJIOW B
NpebIayeM TOAX0/e), CKONBKO Ha WX TMOJIOXKEHHH B KaKOW-JIHOO
CJI0)KHOHW MepapXUUecKol cxeMe KiaccHu(U KAy U Ha B3aMMOOTHOIICHHUSIX
MexXay oObekTaMu. B cuily 3TOT0 yIOOHO OTOOpaskarloTcsl pasindaHbIe
POACTBCHHBIE W TEHETHYECKHE O THOIICHHS MEXJy 00BEKTAMH, OTHOIICHHS
COTIOTYMHEHHOCTH, ()yHKIIMOHAIBHBIE CBSI3H MEXIy 00bEKTaMU.

Taxoit moaxon OmMke K CIPyKType UeIoBeuecKOTro MbIIUeHus. OH
3¢} dexruBeH, KOrja HEO00X0 IUMO HCII0JIb30BaHHAE JIOTUYECKUAX
B3aUMOCBs3CH OOBEKTOB, HO Majo TIIOJIE3¢H IIPU  HENPEPHIBHOM
pacnpejiesieHid B NPOCTPAHCTBE NPHU3HAKOB  (penbed,  yaesbHOE
COJICp)KaHUE TMOJIE3HOTO HMCKOIAeMOro, 3arpsi3HEHHE MOYBBl TSDKEIBIMU
METAJUIAMH).
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Kombunayuu npunyunoé opeanuzayuu 0aHHbIX

IIpy KOMOMHAIMY NMPHUHLMIOB OPraHU3ALMHU JIAHHBIX UCIIOJIb3YIOTCS U
CJIOW, ¥ OTJENbHbIE OOBEKTHI, KKABI M3 KOTOPBIX MpEJCTaBiIseTCsS Kak
OTACBHBIN cioi. Cou MOTYT OBITh HHTETPUPOBAHBI.

4.1.4 Buabl MojeJieii opraHu3anuu JaHHbIX

[IpuHIKOBI OpTaHU3AI[MK JAHHBIX OIPEICIBIIOT COOTBETC TBYONIHE
MO/IEJIM OPTaHU3AIM U JAHHBIX:

1) reopensMOHHAS MOJEJL OPraHU3AIM U JAHHBIX;

2) 00BEKTHO-OPHUEHTUPOBAHHAS MOJIENb OPTAHM3ALIMH JAHHEIX;

3) O0OBEKTHO-PENAIMOHHAS MOJIENb OPTAHU3AIMHA JId HHBIX.

[lupokoe pacnpocIpaHeHre MOJIy4uiM Mojend aaHHeix ESRI: a)
reOpEIUOHHAS MOJIEh OPTaHM3alMU JAHHBIX B BHJE MOJEIM JAHHBIX
"Ileiindain" u wmoxmenu  gaHHbix  'TlokpeiTne”, 6) 00BEKTHO-
OPHECHTUPOBAHHAS MOJIe]b OPTaHU3AINK JAHHBIX B BHJE MOJEIH JAHHBIX
"ba3a reomannbiX'. Ha puc.4.1.4npesactaBieHa nepap Xust Moaeael JaHHBIX
ESRIor 061iero Bep xHero ypoBHst Mojielieii reorpauueckux 00BEKTOB 110
HIDKHETO CIIEIUaIbHOTO YPOBHSI OpraHU3all MK JaHHBIX.

PeankHeli Mup

BekTopHele Mofenu PacTpoBbie Mofenu TpHaHTYNAUNWOHHBIE MOAENH
reorpatu4ecknx oG LekToB reorpau4eckux o6 LeKTOB reorpaguyecknx 06 LeKToB
leopensiunoHHas npugf;n;g;aol:uan
MOfEnb AHHELX MOAENb AaHHLIX
Mopenb aaHHbIX Mopens faHHbIX Mopenb faHHBIX
"lWedndann" "Mokpbimue" "Basa reofjaHHbIx"

Puc. 4.1.4 —Mopenu nannux ESRI [47]

Ha puc. 4.1.4monens nanubix "ba3a reoqaHHbIX' HpejCTABIICHA KaK BETBb
BEKTOPHOW OOBEKTHO-OPUEHTUPOBAHHONW MOJEM, KOTOpas B HEW UTpaeT
Beyllyto poJib. PakTHueckn 0a3a re0JaHHBIX COACPKUT MOJIENH JaHHBIX

"mweiindaia’ n "nokpeiTHE", pacTpOBbIE W TPUAHTYJBILMOHHBIE MOJEIN
JIAHHBIX.
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4.1.5 KoHTpobHble BONPOCHI M 3aJaHHUA JJISl CAM OC TOSTeJIb HOil

padoTsl
1
2)
3

4)

Y10 mOHMMAETCS 10 JT CHC TEMHO#M OpraHu3anuei JaHHbIX?
IIpuBenuTe XapakTepHCTHUKY YPOBHEH OpPTaHMU3AIl MU JIAHHBI X.
Kakve mnpuHOMIIBI OpraHu3alMy MOJENeld NPOCTPaHCTBEHHBIX
JAHHBI X [IOJIy M JIM HAaHOO0JIb I PacIpOCTpaHeHue?

[IpeacTaBbTe Hepap xuIO MOJENEH OpraHu3alUy JJAHHBIX.
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Pasmen 4.2
I'EOPEJIALIMOHHASA MO/JEJIb JAHHBIX

4.2.1 CyurHocTh reopeJsisi HHOHHOI MOJ€eJIH JTaHHbIX

B 0a3e maHHBIX, CIOPOEKTUPOBAHHONW KaK pPEIMIUOHHAS MOJEIb
JIaHHBIX, JAHHblE XpaHATCcAd Kak Habopbl Tabmuy — (Ha3biBaeMbIX
OTHOILEHUSMHU), KOTOPbIE JIOIUYECKH ACCOLUMUPOBAHBI APYL C APYIOM C
NoMOIIbI0 00mMX atpulOyToB. OTACNBHBIE 3aIHCH XPAHSATCS KaK CTPOKU
TabJMI, B TO BpeMs KaK aTpuOyTsl XpaHATCS B BUJE KOJOHOK. Kaskmas
KOJIOHKA MOJKET COJepKaThb aTpUOYTHBHBIEC JaHHBIC TOJHKO OJHOTO THIIA:
JaTy, TEKCTOBYIO CTPOKY, YHCIOBBIC JaHHbIE M T.I. TaOmuubel 0OBIYHO
CTaH IAPTU3YIO TCS IIT MUHUMH3AIHH Ty OJINPOBaHUS.

I'NC conepxutr [1Ba THMA JAHHBIX — TMPOCTPAHCTBEHHBIE W
CEeMaHTHYECKHE.
= TIpocTpaHCTBEHHBIE [JaHBIE TeOTpaUIECKUX OOBEKTOB XpaHATCSA B

OTACNBHBIX ~ Ta0JMIAaX TPOCTPAHCTBEHHBIX  JAHHBIX B  BHJE

HOCJIEI0BATENIb HOCTA KOOPAMHATHBIX nap X,V .
=  ATpuOyTHBHbIE JIAHHBIE reorpauuecKux 00BEKTOB

OpPraHM30BBIBAIOTCS B TaOJMIBl ATPUOYTHUBHBIX JaHHBIX. Yucio

3anucell B TabaMuax aTpuOyToB paBHO YUCIY TpadUuECKUX O0BEKTOB B

JBOMYHBIX (haiinax.

OrHolIeHHsT MEXIy reorpad)uuecKiMU OOBEKTAMH [ENal0TCsl SBHBIMH C
HOMOIIBIO TOTIOJIOTHH, KoTOpas TaKKe P EC TABILIETCS
COOTBETCTBYIOIIUMH TAaOJIMIIaMH.

B I'MC, opreHTHpOBaHHBIX Ha paboTy ¢ 6azamM¥ JaHHBIX (B 4ACTHOCTH,
B ARC/INFO) [28], ycmenHo TpPUMEHSIETCS 2eopeisiyilOHHAs MOOerb
oanneix (Georelational Data ModelymmocTs 310 MoaemM 3aKmodaeTCs
B pa3feJbHOM XPAaHCHHWM 3HAYEHUH KOOPIWHAT M ATPUOYTHUBHBIX JAHHBIX.
OTa MoJens OCHOBaHA HA TEOMETPUYECKOM THUIE O0BEKTa M O0ToOpakaer
MHp B BHJE HaOOPOB TOYEK, JMHUNA W MOJUTOHOB. KOOpAMHATHI KakJOTO
00bEeKTa C YHHMKaJbHBIM HJICHTHU(UKALMOHHBIM HOMEPOM, XpaHITCS B
JIBOMYHBIX "arc"-paitmax. ATpuOyTHBHBIC 3HAYCHHS U OMHCAHUE TOMOJIOTHH
xpansarcs B Tabmnax pensuuonnoi CYB]I (usnauansno B INFO ta6nuie).
3amucu CBA3aHBI C TEOMETpPHEH MOCPEJICTBOM HJACH TH()HMKaIMOHHOTO
Homepa obnbekra (Identifier — ID). Mogens reorpaguueckux IaHHBIX
NpeaCTaBIBieT reorpadudeckie OOBEKTHl Kak Habop B3aMMOCBS3aHHBIX
NPOCTPAaHCTBEHHBIX M  aTpuOYTWBHBIX JaHHBIX. [lpm »stom TUC
OCYIIECTBISIET COBMECTHOE COIVIACOBAaHHOE YIpPAaBIEHHE IEJOCTHOMH

230



uHpopManueil 00BEKTOB, pacupeneIIeMoil Mexay (alnoBoi CHCTEMON U

0a30i JaHHBIX.

Takum o00pa3oMm, reopeisiMOHHAs MOJEJb JAHHBIX OIpeeJIIeTCs
CJICIYyIOIIUMH YCJIIOBUSAMMU.

1) wMexay 3anucsMu B TabJMUIAX NMPOCTPAHCTBEHHBIX MAHHBIX, KOTODBIE
0TOGpPaXaoT MOJENH reorpad)uueckiuX 0OHEKTOB (TOUKaMH, JIMHHSIMH,
[OJIMTOHAMHM), W 3alHCSMU B Tabiuuie aTpuOyTOB YCTaHABIMBACTCS
OTHOIIEHHE " OJIMH -K-0THOMY "}

2) cBA3bp Mexay TeorpadUuecKAM OOBEKTOM U 3alUChi0 B TAOJHIE
aTpuOyTOB MO AEPKIBACTCS Yepe3 eIMHCTBCHHBIH yHHUKAJIBHBI HOMEp
— HJICHTU(PUKATOP 00BEKTA;

3) wuzenTHdUKATOp XpaHUICS B ABY X MecTax: B (hailnax reorpaduueckux
00BEKTOB, COAEPKAIUX Mapsl KOOpAUHAT X,Y, U B COOTBE TCTBYIOIINX
3anucsaX Tad el aTpUOyTOB reorpaguuecKux 0O bEKTOB.

BaxubiM TpeOoBaHMEM O3TOH MoOJenu SBISETCS TaK Ha3bIBaeMas
IUIAHAPHOCTh MCIIOJHEHUs, YTO O3HAyaeT, 4TO IUIOCKas IIOBEPXHOCTh
HOKPBIBAETCS. HENPEPHIBHO 0€3 KaKMX-JIHMOO IeTeNh HENepeKPbIBAOIIM XCS
00BEKTOB.

Cuuta persIIMOHHBIX TA0JIMI] B TOM, YTO OHH YHPOILAIOT PEalbHBIH MUP
U JAI0T OBICTpBIE W JOCTOBEPHBIC OTBETHl Ha 3alpPOCH], KOTOPHIE OHHU
TIO3BOJITIO T 00pabaTHIBAT.

B reopemnnoHHEIX MOJIETIIX JAHHBIX HUCTIOJb3yeTcs (pIKCHUpOBaHHBIH
Ha0Op BCTPOCHHBIX THIIOB JAHHBIX, TAKMX KaK YHCJA, JATHl M TEKCTOBHIC
CTPOKHU.

leopemsmuoHHble  MOJeMM  TPeOYIOT  CJIOKHOTO — IPUKJIAJHOTO
HPOTPaMMHUPOBaHUS Ul PE3yJIbTATUBHOTO MOJIEIMPOBAHHS KOMIUIEKCHBIX
cuTyauuii peaispHoro mupa. CloKHBIE NEpeMeHHble TpeOyIOT GO0JBIIOro
KOJINYECTBA B3a UM OCBSI3aHHBI X Ta0 JIHLI.

OnHako TeopelsLOHHAs MOJEIb HE CIIOCOOHAa MOJEIMPOBaTh BCE
pasHooOpa3ue reorpaduueckux OOBEKTOB mIsd KOHKPETHOH oOnactu
HoJp30BaTeNsi. B Mozjem 0OBEKTOB €CTh I'eOMETPUYECKHE CTPYKTYypPbI, B
KOTOPBIX OJIMH M TOT e 00BEKT (HAaIpuMep, MOJMIOH) MOKET 0TOOpaKaTth
JIOM WM 3eMEJIbHBIN y4acToK, eciii 00e popMbl coBmagatT. EquHc TBeHHAS
pa3HHUIA 3aKJIFOYAETCs B HX aTpHOyTax.

4.2.2 Cion MNpoCTPAHCTBEHHBIX [JAHHBIX - BepPTHKAJbHAs
OpraHu3anus A aHHbIX

B OompmiuHcTBe — mporpaMMHblXx  npoayktoB  'MC  nmanHble
OpraHM30BaHbl B TEMAaTHYECKHE CJIOM JaHHBIX. Takod IO JX0J MO3BOJIIET
BBOJMTH [JAHHBIC KaK OTJCJIbHbIC TEMbl M HAKIaJplBaTh MX HAa OCHOBE
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aHamM3a MOoTpeOHOcTeH. DT0 MOXKET OBITh MPEACTABICHO KOHIEMIIHEH
BEPTHKAJILHOTO PAaCcCIOCHHS OOBEKTOB 36MHON IMOBEPXHOCTH. [IOHMMaHUs
CJIOEB IPOCTPAHC TBCHHBIX TAHHBIX KaK BEPTHKAJBHO ()OPMBI OpraHU3aIKU
JAHHBIX TIPEACTABJICHO B ocobuu [48].IHCTpyMEHTOM MpOCTPaHCTBEHHBIH
B3aUMOCBSI3H CJIOCB MO BEPTHKAJIM SBIICTCS C€JMHAS sl BCEX CJIOCB
cUCTeMa KOOPIMHAT JIJI ONIpEeie ICHHUS IPOCTPAaHCTBCHHBIX 00bEKTOB.

Wness HaJlOXKCHHS HACTOJNBKO €CTCCTBEHHAa JUII  CIICIHAJMCTOB
kapTorpaoB ¥ IMPUPOJHEIX PECYPCOB, YTO OHA Takke OBIIIA CO3[MaHa TPHU
paspabotke  OomsmuHCcTBa  BekTOopHbIX cucteM CAD. Tlogxon
Hanoxenue/cnoit, npumensempiii B cuctemax CAD, wucnoss3oBan i
OTIEJICHUS] OCHOBHBIX KJIACCOB TMPOCTPAHCTBEHHBIX OOBEKTOB. OTa
KOHIICTIIINS TAKXKE UCTIOJB3YETCs AJSI JIOTHUYECKOTO YIMOPSAOUYEHUsT JaHHBIX
B 6osmpmECTBe I IC mporpaMm.

TepMHUHONOTHS ~ MOXET  OTIMYATECA  MEXKIy  HPOrpaMMHBIM
obecneuenueM ['MC, HO moaxon sBiseTcss TeM XKe. B KoMMepueckoM
nporpamMHoM obecneuennu ['MIC ncnonb3yertcst pazHooOpazue TEPMHUHOB
Vs ompeneneHus MaHHbIX cioeB. Croi manubix (Layer)u Tema (Theme)
ABJIIOTCSL HanOoJiee PaclpOCTPAaHCHHBIMH TSPMHUHAMH, OHU HE SIBISIIOTCS
COOCTBEHHOCTBI0 KaKOT0O-JM0OO KOHKPETHOTO HMPOrPaMMHOTO OO0ecHedeHUs
ruc.

Crno#i MaHHBIX HMJIM TeMa COOTBETCTBYET JIOTHYCCKOW COBOKYITHOCTH
MPOCTPAHCTBEHHBIX OOBEKTOB C OONIMMH XapaKTepUCTUKaMu. Kaixmiprid
cnoit/Tema ONpenense Tcs Clie Iy FOIUMH Y CIIOBHSAMM ;

=  00BEKTHI OJHOTO KJjacca,

=  OJMHAKOBEII HAOOP MOJEH.

Teomerpudeckuii TUn 00BEKTA ONpeAeaseT 6 KJIaccoB CJoeB/TeM

(Ta6n.4.2.1).
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Ta6mna 4.2.1 —Knaccsl cinoes
Knaccel cioes I'paduueckoe mpeacTaBaeHue
KJIACCOB CJIOEB

1) Toueunsiii cioit
(Point Layer)

2) JluneiHbIH cI0H
(Line Layer)

3) TlonMroHa bHbIH CII0M
(Polygon Layer)

4) Cro#i aHHOTALl M
(Annotation Layer)

5) Croti samuceit
(Record Layer)

6) Cuoii penepHbIX TOUEK

(Tic Layer)

B caneayromeit tabin.4.2.2npuBe AeHbl IPUMEPBI HEKO TOPBIX CJIOEB JaHHBIX
u3 TunnaHOU ' C MyHHIMTIIaNBEHOTO yIIpaBICHUS.

Ta6mna 4.2.2 —IIpuMepsl CI0EB JaHHBIX

Haszeanue cnoa | Obvexm peanvnozo i I'eomempu- Ampubymor
mupa yecKull mun nonvzoeameis
06vexma
Ocu ymin l'opoackue ymuupl  iJIunelinbsiit  iHa3Banue, kyiacc
VIIHILIBI
Hopora [Ipoezxue yactu TMomuronans iNe, mioia b,
YJIHII HBIN HIMPHUHA
Ksap Tanst Ksap Tansl roposa [Tomuronans iIlmo THOCTH
HBIN 3aCTpOMKH,
UucaeHHOCTh
HaCeCHUS
3 maHus 3 maHus Ilomronais {DTa)KHOCTB,
JKHITBIC HBIN KOJITYECTBO
KBapTHUp,
KOJINYECTBO
JKHIIBIOB,
3 manus 3 manus IToymronaims i BeicoTa, 00beM,
MPOMBIIUICHHBIE HBIN




Mpopomkenune tabn. 4.2.2.

3eMeIbHbIE 30HUpOBaHUE ITomro- Kop yuactka,
Y4acTKU HaJIbHBIN IUIOIIAAb, THII
3eMUIe-
10JIb30 BAHUS
Kenesnas OcHoBHBIC JKeJIe3HO- |JIunelnbli  Ha3zanue
Jopora JIOPOJKHBIE JIMHU U JKEJIe3HOM JI0pOTH
JIuann Cucrtema Jluneitnpit i Jluametp,
ra3oCHa0XEHUS i ra30CHa0KEHUs JaBJICHNE, TJIMHA
JIuann Cucrtema Jluneitnpit i Jluamerp,
BOJIOCHAOKEHHS i BOJIOCHAOKEHHS MaTepuall, JJIMHA
Koo aret Cucrtema Toueunwiit {OTMeTKa Bepxa,
BOJIOCHAOXEHHS | BOJOCHAOKEHUS Ty OuHa,
3aropHOe
YCTPOMCTBO
JKanoOsr Ha MecTonoaoxeHus Toueunsrii Anpec, naTa, KO 1
KaHaJIH 3a1[UI0 aBapUIHBIX THIIA a BapUHU
Y4acTKOB
KaHa I 3a1[i1

Jmst mo6oro 'MC mpoexTa mOTpeOyOTCS pa3JIMYHBIE CIIOU JAHHBIX.
OHM ODKHBI OBITH OTPENIETICHB! 0 Havasla MpoeKTa. Takke JOJDKeH OBITh
OIIpeJiesIeH IPUOPUTET BBO JIa UJIM OLIM(PPOBKU MPOCTPAHCTBEHHBIX IAaHHBIX
cnoeB. DTo sBIAETCS 00s3aTeNbHBIM, TaK KaK 4acTO OJUH CJION JaHHBIX
COJICPKUT NMPOCTPAHCTBCHHBIC OOBEKTHI, KOTOPHIE COBMNAAAIOT C JPYTHMH,
HarpuMep, 03epa MOTyT ObITh HCHOJIB30BAHbI JIJIS ONPEJEICH U TOJIMTOHOB
B CIIO€ JaHHBIX JieCHOro kajgactpa. Ciou, Kak NpaBUIIO, ONpPECISIOTCS
pa3paboTIMKOM, UCXO0 I U3 MO TPEOHOCTEH MONIB30BaTENIe W JAOCTYITHOCTH
maHHbIX. OnpejeneHHe CIOEB MOXET 3HAYMUTENHEHO OTJIMYATHCS B
3aBucuMocTtH oT notpedHoct B ['MIC. KonmuecTBo ciioeB B Jefic TRytomen
I'C xpynmHOTO MYHHOMNAIGHOTO O0Opa30BaHUA MOXET M3MEPSThCS
HECKOJBKIMHU CO THAMH.

Kak npasuio, B 'UC BBO M TCSL 0WH CJI0¥ JaHHBIX 3a 0 MH pa3. Cioi
JaHHBIX OyJIeT TOJHOCTBIO 3arpy’keH, KorJa OyIyT BBIIIOJHEHBI
rpadpudeckue  npeoOpa3oBaHUS, PEJAKTUPOBAHMSA,  TOMOJOTHYECKHE
HNOCTPOCHHUS, NMpeoOpa3oBaHusl aTpuOyT, CBA3bIBAaHHE, a TaKXKe MPOBEPKH,
Hpexae 4YeM CieAylomuid clioil JaHHbIX Oy et 3amymieH. [lostomy ectb
HECKOJIBKO 3 TalloOB B ITOJIHOM 3arpy3Ke CJIOs JaHHbBIX.

bompmmHCcTBO I'MC mpOEKTOB MHTETPUPYIOT CJIOM JAHHBIX, I
CO3/IaHUS TIPOW3BOMHBIX TEM WM CJIOEB, KOTOPBIE TNPEACTABIIIOT COOOM

234



pe3ymbTaT HEKOTOPOTO BBIYHCICHHS HWIM TeorpaduIecKoi Mojenu,
HanpuMep, LEHHOCTH JIECOB, MPHUIOJHOCTA MCHOJB30BaHUS 3€MeNlb U T.J.
IIpousBoaHbIE CJIOM MOJHOCTHIO 3aBHCAT OT LM MpoekTa. Kax i cioif
JaHHBIX,  HMHTETPUPOBAHHBI B  HHAMBHUAYyAIbHOM  IOPSAAKE H
TOMOJIOTHYECKH, OYNeT HCXOIHBIM [UJI1 CO3JaHUS KOMOWHHPOBAaHHBIX
JaHHBIX cnoeB. OTnenpHble (YHKIMM aHaj M3a JaHHBIX MOTYT OBITh
OCYILECTBJIEHbl, OCHOBBIBAsICh Ha MOJEIM JAHHBIX, HallpUMep, BEKTOPHOU
WIM PAacTpOBOH, M TOINOJIOTHUECKOH CTPYKType. BaxkHO OTMETHTH, UTO B
BekTopHoii ['MIC Tomosornyeckast CTpyKTypa OIpeaensieTcss TOJBKO C
TIOMOIIBI0 YHUKAIBHBIX METOK I KakKI0TO TIPOCTPAHC TBEHHOTO 0OBEKTa.
Ilpu paspaboTke JOTHUECKOH MOJENHM IAHHBIX C HCIOJB30BaHHEM
PeAHOHHON MOJEIH MOXET MOTPeOoBaThCSI PACCMOTPETh MOCIOHHYIO H
MO3aUYHYI0 CTPYKTypy JaHHBIX, H3BECTHYIO Takoke Kak OMOIO Teka KapT.
Yame Bcero mpu 5TOM OPTaHU3YeTCs TaKKe W JeJIeHHE OJHOTO
TEMATUYECKOTO CJIOS 110 TOPU30HTAJH [0 aHAJOTUH C O TACIbHBIMU JIMCTAMH
KapT. DT0 JenaeTcsi B OCHOBHOM M3 YJIOOCTBa aJMHHUCTPUPOBaHMA 0a3
JaHHBIX U YTOOBI U30€xKaTh pabOTHI C Ype3MEepHO OONbIIUMU (aiimaMu.
Yucno cioeB Npu MOCJIOHHOW OpraHu3allMd JaHHBIX MOXET OBITh
OTPAaHUYCHO, MOXKET OBITh MPAKTHICCKH HE OTPAHUYCHO B 3aBUCHMOCTH OT
KOHKpeTHOW peanuzanuu. [Ipu moclioiiHOW opraHu3aluu JaHHBIX OYEHb
yI00HO MaHUIYJIUPOBATh 00JIb UM U rpynmnamu 00BEKTOB,
TPEJCTABJICHHBIX CIOSMHY, KaK €IMHBIM IIeJBIM, HaIpuMep, BKIOYas HIH
BBIKJTIOYAs] CJIOM I BH3yalM3alU¥, ONPENesIATh ONepalui, OCHOBAHHEIC
Ha B3aUMOJEHCTBUM CJIO€B. B 11eJJIoM MOXHO CKa3aTh, 4YTO MOCJOMHAs
OpTraHu3alys JaHHBIX UMEET 00 IBIION aHAIM THIECKUI MO TeHIHA L
OOBEKTBl, OTHECEHHBIE K OIHOMY CJOI0 00pa3ylT HEKOTOPYIO
(¢u3nMYecKd OTHCNBbHYIO €IMHUILY AaHHBIX. OHH coOuparoTcs B omuH (ain
WM B OJHY IMPEKTOPHIO, OHU MMEIOT €IMHYI0 U OTACJbHYIO OT JAPYTHX
CJIOCB CHCTEMY HJICHTH(GHKATOPOB, K HUM MOXHO OOpamartbcs Kak K
HEKOTOPOMY MHOXecTBy. [lo onHOW TeMe MOeT OBITh IpeayCMOTPEHO
HECKOJIBKO CJIOEB Pa3sHOTO MaciiTada M COOTBETCTBEHHO Pa3HOW TOYHOCTH
WIM pa3HBIX BPEMEHHBIX HHTEPBAJIOB. DTa HIes TakKe HCIIOIB3YyeTcs It
JIOTHYECKOTO yTOpsoueHHs MTaHHBIX B OospmmHCTBe I MIC mporpamm.
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4.2.3 IIpocTpaHcTBeHHAsd MHAEKCAUUs - TOPH30HTAIbHAS
OpraHM3anus JaHHbIX

BHy TpeHHsIs1 opraHn3anus clIoeB JaHHBIX B TOPH30HTAJIBHOH hopme B
I'YC u3BecTHA Kak MPOCTPAHCTBEHHOE nHAe KcupoBanue[48]. B BeKTopHbIX
I'MC mpocTpaHCTBEHHBIE MHACKCHI MCIOJIB3YIOTCS st Oojiee ObICTPOro
JocTyna K 00beKTaM Ha ONpEZCNICHHOM ydacTke KapTbl. MHIekcupoBanue
NPOCTPAHCTBEHHBIX OOBEKTOB MO3BOJIET yYMEHBIINTH BBIYHCIHTEIEHYIO
CITO’KHOCTh TPOIEAYp MOMCKA TEePECEKAIOMIXCS M BIOXEHHBIX 00BEKTOB,
MO3TOMY HHICKCH SIBJIIIOTCS Ba)XKHOW YAaCTBIO aJTOPUTMOB HAJIOKCHUS
TOJINTOHOB.

IIpocTpaHCTBEHHOE WHACKCHPOBAHHE — 3T0 METOJA HCIIOJIB30BAHUS
OpOrpaMMHOTO  o0ecmedeHHss  Ii  XpaHEHUS W HOJTyYCHUS
HPOCTPAHCTBEHHBIX JaHHBIX. CyIECTBYIOT pas3inYHbIE IIOAXOMABI VIS
YCKOPEHHs Ipoliecca MOUCKA MPOCTPAHCTBEHHBIX OOBEKTOB B paMKax
nporpamMHoro mnpoaykta I['MC. BoJbIIMHCTBO W3 HHUX CBSI3aHBl C
paszenenueM reorpaduueckoil o06nacTH Ha YIpaBisieMble MOJMHOXKECTBA
W 6JI0KU. DT OJIOKM 3aTeM MHJECKCHPYIOTCS MaTeMaTHYECKU, HallpUMep,
METOZOM pa30HeHHs KBaApoJepeBa MM HOCTpoeHHs R-mepesa, 4T00BI
obecrieunTh OBICTPHIH MOWCK W W3BICUEHHE INPH 3alpoce 10 MHUIMATHBE
nojb3oBaTeNst.  [IpocTpaHCTBEHHOE  HMHICKCHPOBAHWE  aHAJOTHYHO
OTIpEJICNICHNIO JIICTOB KapThl, 3a MCKJIOYEHHEM TOTO, YTO KOHKPETHEHIE
METOABl MHJCKCHPOBAHMS HCIIOJB3YIOTCA I AOCTyHa K JaHHBIM depe3
KapTy rpanuin JuctoB (610k0B). DT0 JenaeTcs MPOCTO YISl IIOBBILIEHHUS
HIPOU3BOUTEIFHOCTH 3aIIPOCOB I OOIBIINX HAOOPOB JAHHBEIX, KOTOPHIE
OXBaTHIBAIOT HECKOJBKO JIMCTOB KapThl, a Takke g olecrnedeHus
LEJIOCTHOCTH JAHHBIX HOCPE/C TBOM IPaHHML] JIICTOB KapThl.

MeToJ 1 npolecc NPOCTPAHCTBEHHOTO WHJEKCUPOBAHMS , KAK IIPABHJIO,
npo3padeH [yl Tosb3oBaTeNsl. TeM He MeHee, OH CTAaHOBHTCA OYEHb
Ba)XKHBIM, KOTJd HCIIOJB3yIOTCS OCOOCHHO OoJbIIME OOBEMBI JaHHBIX.
[TonsATHE MPOCTPAHC TBEHHOI MHACKCALMH UTPaeT Bce OoJiee BaXKHYIO POJIb
B pa3paboTke KpYyMHOMACIITAOHBIX MPHUJIOKEHUH ¢ ucmoib3oBanuem ['IC
TE XHOJIOTUH .

Ba)xHO OTMETHTH, YTO pACTPOBBIE CHCTEMBI IO XapakKTepy CBOEH
CTPYKTYpHl JaHHBIX OOBIYHO HE TPEOYIOT METOJa NPOCTPAHCTBE HHOTO
UHJICKCUPOBaHMA. PacTpoBeIf TOAXOJ HalaraeT peryJsIpHbBIE, JErKo
agpecyeMble pa3feNsl 10 JaHHBIM Mupa HepaspheIBHO C €€ CIPYKTypoi
JaHHbIX. TakuM 00pazoM, MPOCTPaHCTBEHHAs WH JEKCALMs , KaK [IPABUJIO, HE
Tpebyetcsa. Oqnako B Gosee cioxHbIX BeKTopHbIX [ IC Tpebyertcs cnocod
OBICTPOrO MOJyYEHUS MIPOCTPAHC TBEHHBIX 0OBEKTOB.

23¢



4.2.4 Monens gaunbix " Hleiing aiin"

Mogenp manubix " leiingaiin” npezactaBisetcs nudpoBeiM hopmMaToM

Shapefile
®opmar Lletndaiin (Shapefile) -1o nupposoit BexTopHbIH hopmar
ESRI JUTS XPAHCHU ST POCTPAHCTBEH HOM u CBSI3aHHOM

CEMaHTUYECKON/aTpHOy TUBHOM MHpOpMAIMU 0 Teorpa@UIECKUX 0ObEKTAX.

Ortor ¢dopMar He NPUCIOCOOJCH Jisi XPaHEHHS TOMOJOTHYECKOi

uapopmanun. @opmar Shapefilescosman min ArcView GIS; on moxer

ucnone3oBateea B ARC/INFO, ArcGIS.
®opmar Shapefile comepxutr nabop (QailoB ¢  OJAMHAKOBBIM

Ha3BaHHEM, HO C pa3HbIM pacumpenueM. Hanpumep:

Rivers.shp

Rivers.dbf

Rivers.shx

Rivers.sbn

Rivers.sbx

Rivers.ain

Rivers.aih

Om  Qaitmer  gemtcs  Ha  oOs3aTensHEIE M (haKyJbTaTHBHEBIC

(momonHUTE TbHBIE ).

O6s3aTebHBIME (aiinaMu ABISIFOTCS TpH (aitna ¢ pacumpennem .Shp,

.shx, .dbfrak xax onu co nep»xat 6a30BbIe TAHHEIE.

" Qaiin opmer ¢ pacumpennem .Shp (shape file) —s1o rmasnwit Qaiin,
KOTOPBIA XpaHUT reorpaduaeckre 0OBEKThl B €T0 COOCTBEHHOU 3amucu
KaK CIMCOK KOOPAMHATHBIX Map X,Y. Tak Kak Kaxaplii reorpaduueckuit
00bekT (KpOME TOYEUHBIX) MOXKET COJCPKATh PAasIUYHOE YHCIO
KOOPJMHATHBIX Map, Kaxaas s3amuck B .Shp daiine moxer GbITH
pasNM4YHOM JUMHBL. 3anucH NEPEeMEHHOH MIMHBI TpeOYIoT JoJiroe
BpeMsi, 4T00bI 06pabaThIBaTh U IIPEICTABIATH HA IKpaHe, nostoMmy .Shp
(aiin un nexcupoBad ¢ .Shxgaiinom.

*  Qaun unoexca ¢opmur ¢ pacmmpennem Shx (shape index file)
COJICPIKHT OJIHY 3aIHMCh (UKCUPOBAHHOM JJMHBI UL KAXKIOH 3aIicH B
.Shpdaiine. Kaxnast 3ammce B .ShXdaiine conepuT HOMEp 3aluCH U
uHy B Oalitax cooTBeTCTBYIOLIEH 3anucu B .Shpdaiine. Tak xak Bce
samicu B .ShX¢aiine paBHON WIMHBI, OHU MOTYT YUTATHCS OBICTPO U
00pabaTeiBaThCsl TAaK, KaK TaGJIMYHBIA TOWCK Uil oTieToB B .Shp
daiine. daiin ungekc popmel (.ShX) yckopser BbluepumMBaHHME BCEX
MPOCTPAHCTBEHHBIX 00BEKTOB B LIeindaiine. M0OXKHO yCKOPUTH 3apocC
U 0TOOp MHJWMBHAYaJbHBIX IPOCTPAHCTBEHHBIX OOBEKTOB, CO3/1aBas
HPOCTPAHCTBEHHBIH U aTPUOYTUBHBII HH ICKCHI .

NoghkwhpE
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"  Qain ampubymos c¢ pacumpenuem .dbf (dBASE file) xpanur
aTpuOyTHBHYI0 MHPOPMALKMIO O MPOCTPAHCTBEHHBIX 00BEKTax B .Shp
¢aiine xak Tabiumy atpubytoB B (popmare OBASE. Ta6mina
aTpuOyTOB COJIEPIKUT OJHY 3AMUCh IS KaXKJOTO MPOCTPAHCTBE HHOTO
obbekta B .Shp daiine. Kax nast 3anmck atpuby TOB UMEET OTHOIICHHE
OJIMH-K-0 JIHOMY € COOTBETC TBYIOIIeH 3aIHChI0 (hOPMBI.

HononuutenbHele 2 (aiina mpocTpaHcTBeHHBIX HMHIekcoB ArcView GIS

co3/aeT BCAKWM pa3, Korja Bbl  BBINONHSETE MPOCTPAHCTBEHHOE

COCJMHEHNE WM BEIOOP TEMBI TEMOH.

*  Qaiin npocmpancmeennozo romKka ¢ pacumpenneM .sbn (spatial bin)
paszmenseT o06nacTe, coxepikamlyro reorpaduueckue o0bekTH .Shp
(aiima B TMpAMOYTOJBbHBIE OOJACTH, HA3BaHHBIE JIOTKAaMH. Kaxmri
JOTOK COJIEPHKUT 3alUCh YUCJIA IPOCTPAHCTBEHHBIX 00BbEekTOB B .Shp
(aiine, koTopele momagaloT B ero obOnacte. Korma Bel nenaete
NPOCTPAHCTBEHHBIN 3ampoc, 3anucu B .SbNdaiine yurarotes nepsbiMy,
U PacCMaTpHUBAIOTCS TOJBKO MPOCTPAHCTBEHHbIE OOBEKTHI, KOTOPHIC
HepeCceKaroT JIOTKH, yKa3aHHBIE 3alPOCOM. DTO 3HAYHTEIILHO YCKOPSET
06paboTKy. Tak KaK pasiMYHOE YHUCIO MPOCTPAHCTBEHHBIX OOBEKTOB
MOXET MOMagaTh BHYTPh KAXKJOTO JIOTKA, OJHAKO, 3aIllHCH JIOTKA
M3MEHSIOTCS B NI HE M HY X JAI0TCS B ©X COOCTBE HHOM HHJIE KCE.

*  Qaiin npocmpaHcmeeHHo20 unOeKcda JIomKka € pacumpeHueMm Sbx
(spatial bin indeX daiin cogepkur omHY 3amMch (GUKCHPOBAHHOM
JUIMHBL JUIS K&K 104 3anmcu B .Sbndaiine. Kaxmas samice B .Shxdaiine
COJICPIKHT 3aIMCh YHCIA U JJIMHBI B 6aliTaX COOTBE TCTBYIOLICH 3aITHCH
notka B .Sbndaiine. Tak kak 3amicu B .SOXBce oqMHaKOBOM AIMHB,
OHHM MOTYT YHUTAaTbCA OBICTPO M 00OpabaThIBaThCS TaK, KaK TaOIWYHBIN
IMMOUCK B 3aIIUCAX HepeMeHHOﬁ IJIMHBI B .shn.

Hononuurenbupie 2 Qaiina uuaekca atpudyta ArcView GIS cospaer

BCSIKUH pa3, KoTaa Bbl BBIMOJIHIETE CBA3b C TAOHU IICH.

*  Qain undexca ampubyma ¢ pacumpennem .ain (attribute index) paiin
COJIEPIKHUT OJIMH WHJIEKC JIJI KaXK IOTO IO Jisl, BKJIIOYCHHOTO B CBSI3b, HJIN
TAKOTO, JUII KOTOPOTO CO3/IaH HHJEKC METOJIOM, OTIMCAHHBIM BBIIIE.
DTN WHJAEKCHI YIYYMIAIOT OTIEPAlMU C JaHHBIMHU THMA COCIMHCHHS W
CBSI3H, M YCKOPSIOT MpOCThIe 3ampock! Tumna: [Hassanue] = " Xapbkos".
Unpexe atpubyta He OyeT yiydmiaTh OMEpAldd Ha 3ampocax,
KOTOpbI€ BKJIOYAIOT CTPOKM COOTBeTCTBHs Tuma [Haspanue], wim
cpasrenne [Komuectso] < 100000.

"  Qain 3azon0exa unoexca ampubyma ¢ pacmmpenuem .aih (attribute
indexheader)paiin conepKUT Ha3BaHUE KAk IOTO MOJIS, KOTOPOE OBLIO
uHjaekcupoBano. OH  CIHyHT KaK KaTalor K  3HAYEHHSM,
cozepammmcest B .aindaiine.
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K nomomauTe IbHBIM (aitnaM oTHOCATCS eme TpH (aiina.

" Qaiin cucmemvl Koopounam ¢ pacumpenuem .prj (map projection)
XpaHUT WHPOPMALMIO O CHCTEME KOOPIMHAT U Kaprorpadudeckoii
IPOEKLUH.

"  Qaiun memadanmbix ¢ pacumpenuem .Xml (extensible markup
languageypanuT nanusie o ganueix B Arcinfo u ArcMiew 8.0u Boinie
U1 UcnoJib30BaHus B Internet.

" Qainnezenovt ¢ pacumpenuem .avl (ArcView legend) xpanut

CHMBOJIMKY Ipaduaeckoro oToopaxkeHns: 00bEKTOB.

Hleiingaiinel  ABIAIOTCS  MPOCTEIMH, TOCKOJBKY OHH  XPaHAT
NPUMHTABHBIE TEOMETPHUYECKHE TUIBI JAHHBIX TOYEYHBIC, JIMHEHHBIC W
NOJIMTOHANIBHBIE. DTH MPUMHUTHBEL UMEIOT OTPAaHHYEHHOE HCIOJB30BaHUE
0e3 KakuX-J1MOO0 MPU3HAKOB JJI YKAa3aHHS TOTO, UYTO OHHU MPENCTABILIIOT.
Takum oOpasom, Tabimma 3amuceid OyIeT XpaHHTh HPOCTPAHCTBEHHEBIC
00bexTsl / aTpUOyTHI U KaXKJIOW NpUMUTHBHON (GopMbl B Iuehndaiine.
@opmbl  (royeuHble, JMHEHHbIE, [OJUIOHAJBHBIE), a TAKKE JIaHHbBIE
aTpuOyTOB MOTYT CO3[aBaTh OECKOHEUYHOE MHOXECTBO MPEICTaBICHUH O
reorpauueckux JaHHBIX. [IpeacTaBlieHHEe NpeNOCTABISIET BO3MOKHOCTU
JUIS MOILITHOTO U TOYHOTO BBIYUCIICHU .

4.2.5 Monenb nannbix " [lokpbiTHe"

Tokpeimue (Coverage) 510 reopersiMOHHas MOJIENb, KOTOPas HMeeT
BEKTOPHBIA TOmoJjornueckuit ¢opmar manubix. Hucmutytom ESRI
paspabotansl e Bepcuu daiinos mokpermus: s PC ARCAINFOg 1981r.,
st Bepemii ArcGISc 2000r.

B wmartematuke IlokpeiTHe MHOXkectBa X — €CTb CEMEHCTBO
MOJMHOXKECTB 3TOr0 MHOXECTBa, OOBCAMHEHHE KOTOPBIX €CTh X, WU
CEeMEHCTBO MOIMHOXKECTB MPOCTPAHCTBA, B KOTOPOM pAacIOJIOKEeHO X U
KOTOpOE COJepXHUT X.. DJEMEHTHl TMOKPHITHI HECYyT B cebe MOJHYIO
UHQOpPMALUIO O JIOKAJBHOM CTPOCHHH HpocTpaHctBa. OOBIYHO IMOHATHE
TOKPBITHS paCCMaTPUBAE TCS B KOHTEKC Te OOIIeH TOIOJIO THH.

ITokpeITHE COJICPKHUT MPOCTPAHCTBEHHBIE M aTPHOYTHBHBIC JaHHBIC
reorpadgudecknx 00beKTOB. [IOKpHITHE HWCMOJB3YyeT HA0OP KIACCOB
NPOCTPAaHCTBEHHBIX OOBEKTOB JUIA TPEACTABJICHHUA TreorpapuIecKux
00BEKTOB.



3 - - -~ PenepHaa moy4ka

Puc. 4.2.1 -Kiaccel IpoCTpaHCTBEHHBIX 00BHEKTOB B [0 KPBITHH

Mo ens maHHblX  [lokpeiTHe UCIIOJB3YET  CJEOYIOIIHE KJIaCChI
MPOCTPAHCTBEHHBI X 00bEKTOB:

Touxa (Point) — wucmone3yercs Ui TNpeACTABICHUS TOYEYHBIX
HPOCTPAHCTBEHHBIX 00BEKTOB UM 0 JIb30Ba TEIIBC KU X
uneHTudukatopos |D mommroxos. Touka onpeze e TCs KOOPaUHAa THOH
napoi Xy.

Iyea (Arc) — wucmonedyercs Ui NPEIACTABJICHUS  JIMHEHHBIX
HNPOCTPAHCTBEHHBIX OOBEKTOB HJIM TPaHHUIl MOJMroHOB. Jlyra
ompenessieTcss  MOCEA0OBATeIbHOCTHIO  KOOPAMHATHBIX map XY
HAa4yaJIbHOTO y3/1a, NPOMEXYTOYHBIX BEpIIMH, KOHEYHOTO y3uya. [yru
TOMOJIOTMYECKU CBA3BIBAIOTCA UEPE3 MX KOHEUHbIE TOUKHU (Y3111 ). OmuH
TMHEHHBIH 00BEKT MOKET OBITH 00pPa30BaH MHOTUMU TyTaMU.

Vzen (Node)— npencraBinsier KOHEUHbIE TOYKU YT HIIM II€PECEUEHUE
TMHEHHBIX 00BEKTOB. ¥Y3€]I UMeeT YHUKAIbHBIN UACHTUPUKATOP. Y3en
MOXET OBITh TONOJOTMYECKH CBA3aH € HabOpOM Jyr, KOTOpbIE
COCIMHEHbI OJTHA C APYTOH.

Ilymy  (Route) — JuHEHHBIH  OPOCIPAHCTBEHHBIA  OOBEKT,
COCTABJISIFO [IIMH O IHY MJIH HEC KOJIBKO JyT MJIM YacTH JyT.

Cexyus (Section)— nyra wim 4acte ayrd, KOTOpas MCIOJb3YeTCs s
OTIpE/IeIICHNS Iy TH MJIM CO3JaHUS Iy TeBbIX 0JI0 KOB.

Ionuzon (Polygon)- npesnctapiseT nioranHbie 00beKThI. [10JMTOHBI
TOTIOJIOTHYECKH OTPECISIOTCS cepueil ayr, KoTopble GOPMUPYIOT UX
rpaHUIbl, BKJIOYass Jyrd, ONpEACIONMe OCTpOBa  BHYTPH.
IMonb3oBaTtenbekue uaeHTUGHUKATOPH! |ID MOIMTOHOB mpesc TaBIsSIOTCS
TOYKAMH BHYTPHU TPaHHMIL.
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Pezuon (ReQiON) — COBOKYyNHOCTb  MOJMTOHOB, MPE JCTA BIISIO I X
reorpaduueckuil O0BEKT.

Annomayus (Annotation) - tekct, MCIONB3yeMBIH I 0003HAYEHHA
00BEKTOB. AHHOTAIIMM HE HMEIOT TOMOJOTHYECKUX CBSI3€H C ApyTrUMuU
00BEKTAM U, HE MCIIO JIB3YIOTC ST [Tl AaHATUTHYECKHI X [eJie .

Peneprasn mouxa (TiC) — peructpanMoHHas TOYKa, ONpPEIEIAONIAs
MOJIO’)KCHHE M3BECTHOW TOYKM Ha 3€MHOM MOBEP XHOCTH, JJI KOTOPOii
M3BECTHBI KOOPAMHATHI PEasIbHOTO 3€MHOI0 MPOCTPaHCTBA. PeriepHbie
TOYKH [O3BOJIIIOT PErUCTPUPOBATh U TPaHCHOPMHUPOBATH KOOPAMHATHI
HoKpbITHs. KonmuecTBo penepHbIx Touek pekoMenayeTcs 4u 6o ee.
Oxeam  noxpomus  (Coverage Extent) —  MUHUMaIbHBINA
OpSAMOYTOJIbHUK,  OIPaHUYMBAIOIIUN MIOKPBITHE, KOTOPBII
IPEICTAaBIBIET TEPPUTOPUATBHBIA OXBAT MOKPBITHA. OXBAT MOKPBITHSI
OmpeseNseTcs NpeaeIbHBIMU KoopmuHataMu Xmax, Xmin, Ymax,
Ymin ero 31eMeHTOB.

OmrcaTenbHble JaHHBIE JUIS KJACCOB MPOCTPAHCTBEHHBIX OOBEKTOB

XpaHsITCI B COOTBETCTBYIOIIMX Tabiumax atpuOytoB. CBsi3piBaHHE
IPOCTPaHCTBEHHBIX OOBEKTOB M aTpUOyTOB oOecneynBaeTcs ciie ayoIuM U
0a30BBIMH MOJIOKCHUSIMU!

[IpoctpaHCTBEHHbIE OOBEKTH B MOKPHITHU CYIIECTBYIOT B OTHOLICHHH
OJIMH-K-OTHOMY C COOTBETCTBYIOUIMMH 3alUCSIMH B TaOumie
aTpuOyTOB IPOCTPAHC TBEHHBIX 00HEKTOB;

ArcGlS nognepxuBaeT CBsI3b MEXK Iy IPOCTPAHCTBEHHBIMHU 00bEKTAMHU
U atpubyTaMH TOCPEACTBOM  YHHKAJbHOTO  HJICHTU(DHUKATODA,
HAa3HAYEHHOTO KaXJOMY 00BEKTy;

IopsinkoBbIii  HOMEP MPOCTPAHCTBEHHOTO OO0BEKTa  (PUIMUECKH
XpaHUTCS B JBYX MecTaX IOKpBITHA. B (aiiax, conepkammx
HPOCTPAHCTBEHHBIE JAHHBIC IS KX 0TO MPOCTPAHCTBEHHOTO 00bEeKTa
(koopIMHATHBIE IApbl) U C COOTBETCBYIOLICH 3alKMChI0 B Tabimiie
aTprOyTOB IMPOCTPAaHCTBCHHBIX 00bekToB. ArCGIS aBToMartmuecku
CO3JaeT ¥ 10 AJIEPIKHBACT 3TH CBS3H.

HaGop kimaccoB B TMOKPBITHM BapbuUpyeT B 3aBHCHMOCTH OT

reorpaguuecknx 00BEKTOB, KOTOpOE OHO IpencTaBisieT. [TokpeITHE MOXeT
COJIepXKAaTh .

1)

2)

Ha0Op TOYeK, KOTOphIE MPEICTABISAIOT reorpaduueckne OOBEKTHI, H
aCCOIMUPOBAHHBIE TaOMMIBI AaTPUOYTOB, KOTOPHIE OIMCBHIBAIOT 3TH
TOYE€YHBIE 00BEKTHI, HIIA

HabOp y310B M Jyr, KOTOpble MPEICTABJIIOT  JIMHEHHbIE
NPOCTPAHCTBEHHbIE  OOBEKTb, M  ACCOUMHPOBAHHBIE  TaOJMIIBI
aTpuOyTOB, KOTOpPbIE ONMHUCHIBAIOT 3 TH JMHEHHbIE 00BEKTHI, N
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3) Habop y3m0B M Iyr, KOTOpbIE OKDPYXKalOT reorpapudeckue obiact
(MOJIMTOHBI), W ACCOUMHPOBAHHBIE TaOJUILI ATPUOYTOB, KOTOPBIE
OMHUCKIBAIOT 3 TU 00JIAC TH, UJIU

4) xomGuHaiuo HaGopos 1)u 2), wiu

5) komOGunanuo Habopos 2)u 3).

Orcroma crnemyeT, 4YTO0 JOyra U y3el SBISIIOTCA  [JIABHBIMH
" CTpouTENLHBIMU" 3JIEeMEHTAMH TOKpBITHS . KioueBoe 3HaueHue ayru ArcC
HCIIONB3YETCs B HA3BAHUHM TIPOTpaMMHBIX ipoy ktoB Arcinfo, ArcGIS.

TokpbITHE MOXET TAKXKE COJACPXKaTh JAPYTHE OSJEMEHThI, TAKHE Kak
AHHOTALUM U PETEPHBIC TOUKH .

IlokpbiTHe XpaHUTCS KaK JUPEKTOpHUS, B KOTOPOH Kaxablid Kiacc
HIPOCTPAHCTBEHHBIX OOBEKTOB XpaHHTCA Kak Habop ¢aiinos. Hampumep,
HOKpbITHE “Joporu” ecTh JMHEHHOEe MOKPBITHE, cojepkauiee (ain xyr
(Arc), paitn annoraumii (Annotation)ms ayr, daiin peneprsix Touek (Tic).
IIpocTtpaHcTBeHHBIE JaHHBIE  XpaHATCS B  JBOMYHBIX (Qaimax, a
aTpuOyTHBHBIE M TOMOJIO THYECKUE JaHHble xpaHstcs B Tabmmiax INFO.
TMokpBITHE TAaKXKE MOXET UMETh aCCOLMUPOBAHHbBIC (haibl.

Tomonoruss MMeeT OTHOIICHHE K crnoco0y, COIIACHO KOTOPOMY
JMHEHHbIC [AaHHBIC XPAHATCA U COOTHOCATCA. TOIOJOTHS PErucTIpUPYeT
OPOCTPAHCTBEHHbIE OTHOIICHUSI MEXAy JyraMH W MOJUTOHAMH B
nokpeitid. Kaxmas ayra mmeer "oT-y3sa", "k-y3my", MOJIMIOH cCiieBa U
crpaBa, yHUKaJbHbIH uaeHTHduKaTtop |D ayru u BHyTpeHHHU i MOPSAKOBBII
HOMep. ['pymmel  myr, KoTopble (GOPMHUPYIOT 3aMKHYTble (OpPMEI
(MOJIMTOHBI), ACCOUMUPYIOTCS ¢ YHHKAJILHOW METKOH. XpaHEHWE JaHHBIX
TaKUM 00pa3oM MO3BOJSIET CHUCTEME OINpPENeNsTh, KaKUe MOJUTOHbBI
CMEXHBIC, KaKne Tyrd GOPMHUPYIOT IIOJHMTOHBI, KaK JaJIeKO O TCTOSAT LEHTPHI
IyT U TIOJIATOHOB OIMH OT APYToro W Tak gaiee. Cleayer UMeTh B BUAY,
YTO TOTOJIOTHS HE CO37aeTCst @ BTOMATHICCKH.

IMosb30BaTeNIb HCHOJB3YET CIELMANbHBIE KOMAHIBl U1 CO3JAHUS
TOIIOJIOTHH .

4.2.6 IlpeumymiecTBa W HeJOCTATKH Treope ALMOHHOW MoJean
JaHHBIX

I'eopessiloHHast MOJIEIb UMEET Clie Ay I0IINe IPeUM yIecTBa!
1. mpocras CTpyKTypa TadJuil, KOTOpbIE JIEr'KO YU TATh,
2. VHTYWTUBHBIN, MPOCTON MOJB30BATE ILCKUI UHTEP D eETic;
3. Hamguue  MHOXECTBa MHCTPYMEHTOB ISt KOHEYHBIX
noJsib30BaTeNei (HanpuMep, MaKPOCOB U CKPHUIITOB);
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MPOCTOTA U3MEHCHHS U J0OABIICHUS HOBBIX IPHUBS30K, JAHHBIX U
3aIliCceH,

MPOCTOTA UCIIOJIb30BaHUS TabJmL, OIIMCHIBAIOIIN X
reorpaduueckue 3J1eMeHTbI ¢ OOUIMMU aTpudyTaMu;

BO3MOXHOCTb INPHUBS3KM TAOJUI, OIHCHIBAIOIINX TOIOJIOTHIO,
HeoOxo mumyto st ' UC-ananu3a,

HOpsAMOM JOCTYyN K JAaHHBIM, OOEcleuMBaOUIMi UX OBICTPYIO H
3¢} dexrrnBHYI0 00pabOTKY;

HE3aBHCHMOCTh JAHHBIX OT IIPHIIOKCH IS,

Hammaue 6ospmnx 00beMoB ['VIC-naHHEIX B 3TOM opmare.

reOpe.H}HH/IOHHaH MOJIC/Ib UMEET CJIC Ay OIIME HEAOCTATKU .

1

2.
3.
4

OTpaHUYEHHOE NPECTABIICHUE pEabHOTO MUPA,;

OTpaHUUYEHHYI0 THOKOCTh YNPAaBJICHHUS 3apPOCaMHU U JaH HBIMH;
MEJJIEHHBIH MOcie 10BaTeIbHbIN I0CTYT,

TPYIHOCTh MOJECIUPOBAHUS CIOXXHBIX OTHOLICHWH JaHHBIX,
MOCKOJIbKY I 3TOTO YacT0 HEOOXOAMMBI KBaJH(HUIIMPOBAHHBIE
MIPUKIIA THBIE TPOTPAMMHUCTBI 023 JaHHBIX;

HEOOX0 IMMOCTh  BBIPAKEHHUS CJIOKHBIX OTHOIICHWH B BHJC
MpoIeyp B KaXIOW mporpamme, Kotopas oOpamiaercss k 0Oase
JIAHHBI X.

4.2.7 KoHTpobHbIe BONPOCHI M 3aJaHHUA JJISl CAM OCTOSTeJIb HOil

padoTsl

1)
2)

B 4eM COCTOUT CYIHOCTh TEOPEISAIMOHHON MOJICIIH JAH HBI X?

Yto mpencTaBIsIOT cOO0M TeMaTHYECKUE CJIOU U KAKUE IPUHIIUIIBI
HE0OX0 IMMO COOII0IATh [ UX OPTAHHU 3aLIHH ?

Jlist 4ero BBIMOJIHSAS TCS POCTPAHCTBE HHOE MH ICKCUPOBaHHE?
IpenctaBbTe co Aepskanue Moaean aaHubix " [leindaiin”.
O Te co Aepxkanue Moae s naHusiX "Tlokpeitue”.

B ueM COCTOST MpEeMMyMNIeCTBA M HEIOCTATKH T€OPEssiIMOHHON
MOJIEJI NAHHBIX?
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Pasmen 4.3
OBBEKTHO-OPUEHTHMPOBAHHA MOJIEJIb

JIAHHBIX

43.1 OcHoBHBIE  TOJIO)KeHHS]  00beKTHO-OPHE HTHPOB aHHOM
MeTo[1 0J10T MU

BocnpuHumaemasi CJIOXHOCTb pEaJbHOTO MHpPAa M €¢ IO3HAaHHUE
TpeOyIOT pa3BUTUS COOTBETCTBYIOLUIMX METOJOB M CPEICTB, B TOM YHCIE
reoMH(QOpPMaIMOHHBIX ~ CHCTeM. B cBoro  ouepemp,  pas3BUTHE
reoMH(GOPMAMOHHBIX CHCTEM CBA3aHO C HEOOXOIMMOCTHIO COBMECTHOM
00paboOTKM  yBEIMYMBAIOIIHUXCA  OOBEMOB  NPOCTPAHCTBEHHOH U
HENIPOCTPAHCTBEHHON  MHpOpManuu, pa3paboTku 0OoJiee  CJIOKHBIX
IpoIeccCOB 00pabOTKM B3aMMOCBS3aHHON pPAa3HOIUIAHOBOW HMH(OpMAIH,
UHTETpAIMM d3ToH WHpOpMamuud BO B3aUMOJCHCTBHH C JPYyTUMHU
pa3IMYHBIMK 110 Ha3HAYEHHIO cUCTeMaMHM. J[OMoJIHU TeN b Hble TpeOOBaHUs B
YacTH HAXOXJEHMS Jy4YIIMX pELIeHHH, yI00CTBa, MPOU3BOAUTENHHOCTH,
HAJCKHOCTH U CTOUMOCTH Takke TpeOyloT pa3paboTku M pa3BUTHA
aJeKBaTHBIX MOJIE JICH.

PacripocTpaHeHne MOIIHBIX NEPCOHAIBHBIX KOMIIBIOTEPOB CO3JAJI0 B
90-x romax OCHOBYy A1 IIMPOKOIO  INPUMEHEHUS  OOBEKTHO-
OPUCHTUPOBAHHOTO  IOAXOJa B  MNPAaKTUKE  INPOCKTUPOBAHHA U
OpOTpaMMHUPOBaHHs HH(POPMAIMOHHBIX CcHCTeM. HoBas MeTo monorus
OpHMEHTHPOBaHA, MPEXKJIe BCETO, Ha MPEOJI0JICHAE CIOKHOCTH, CBA3AHHOH C
pa3paboTKOH TPOTPaMMHBIX CPEJICTB, HA CO3JaHHE OOJBIIMX CJOXKHBIX
CHCTEM, KOJUIKTHBHYIO HX pa3paboTKy, TMoOcCleayiomee aKTHBHOE
COIPOBOK/IEHUE TIPU IKCILIYaTAIIMK U pery JspHbie Mo ukanuu [9].

4.3.1.1 ITonamue o6vexkma

B ocHOBe OOBEKTHO-OPUEHTHPOBAHHONW  METOJOJIOTUH  JIGKHUT
OOBEKTHBIA IO/AXO0/, NPH KOTOPOM TPEAMETHAs NpHUKIAgHas 00JIacTh
OpEACTABISIETCSs B BUJE  COBOKYIHOCTH  OOBEKTOB,  KOTODBIC
B3aUMOJICHCTBYIOT MEXK Ty CO00# mocpecTBOM Tepenaun coodmenuit [49].

Iox 06bexmom TMOHUMAETCS HEKOTOpas CYMIHOCTh (peaibHas WM
abcTpakTHas), 00J1a maromast COCTOSTHHEM, MOBE/ICH HEM u
WH/]IW BU]TY 2 JIbHOCTHIO .
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= Cocmosnue o0bvekma XapakTepu3yeTcs MepedyHeM BCEX €ro
BO3MOYHBIX CBOMCTB - CTPYKTYpPOH M 3HAUEHUSAMM KaXJIOTO U3 dTHX
CBOJCTB.

»  [losedenue o6vexma (W ero GpyHKIMOHAIBHOCT) XapaKTepHu3yeT 1o,
KaKk OOBEKT B3aMMOJCHCTBYET C JAPDYIMMH OOBEKTAMH  HIHM
HoJBEpracTcs B3aUMOJCHCTBHIO JPYTHX OOBEKTOB, IMPOSBISSA CBOIO
UHIMBUAyalbHOCTE. [loBeneHne o0OBeKTa peanmsyercss B BHJC
(yHKOWH, KOTOpBIE Ha3bIBAIOT METONaMH. IIpm 3ToM CIpyKTypa
00BeKTa JOCTyNHa TOJBKO dYepe3 ero MeToAsl, KOTOphle B
COBOKYIHOCTH OPMUPYIOT HHTEpPeiic 00beKTa.

= HUnousuoyaivhocmv 00bexkma  XapaKTepuU3ylOT TaKhe CBOWCTBA
00BeKTa, KOTOPBIE OTIMYAIOT €T0 OT BCEX JPYTHX OOBEKTOB.

Camu o cebe 0OBEKTHI HE MPEJICTABISIIOT HUKAKOTO MHTEpeca: TOJIBKO B

mpolecce B3aUMOJCHCTBUS OOBEKTOB  peajusyeTcss cuctema. Jis

00BEKTHO-OPUEHTUPOBAHHONW  METOJJOJIOTUM  MPEICTABISIOT  OCOOBIN

MHTEpEeC JBa THIA Uepap XMUECKUX COOTHOLICHHH 00BEKTOB:

"  CBA3M - 0003HAYAIOT PAaBHOINPABHBIC OTHOLIEHHS MEXAY OOBEKTAMHU,
O0BEKT COTpyAHMYAET C JPYTMMH OOBEKTAMH UYepe3  CBS3H,
COEMHSIOIINE €TO C HUMH;

" arperamus - arperanys ONWCHIBACT OTHOIIEHHS II€JIOTO ¥ YacTH,
MPHBOJIIIIHE K COOTBETC TBYIOIIEH Hepap Xii 00 BEKTOB
OO0BeKTEl  00pa3yroT MHUHUMAJNbHbIC €AMHUIBI  HWHKAICY JIINH.

Hnxancynayueti Ha3pIBaeTCs CIOC00 0OBEAMHEHUS CTPYKTYPHI U ITOBE JCHH

B oJHOM Mecte (Kak Obl B "Kancyse") M COKPBITUS BCEX JAHHBIX BHY TPH

00BeKTa, YT JIeNaeT X HeBUAUMBIMU U BCEX, 32 HCKJIFOUEHHEM METOJ0B

caMoro o0bekTa. B 00BEKTHO-OPHUEHTHPOBAHHOM MOJETH OOBEKTHI

UHKAICYJMPYIOT aTpuOy Thl U JIMHK U MOBE ICHUS.

JocTyn K JaHHBIM, 3aKJIIOYEHHBIM B OOBEKTE, BOSMOXEH TOJHKO B
COOTBETCTBUM C JIMHMAMH HOBeieHUs oObekra. TakuMm oOpasowm,
WHKAICYJISIIH S 3aIlUIAaeT JaHHbIC OT IIOBPEX ACHUS IPYTUMH OOBEKTAMH, a
TAKKE 3aKPHIBAET BHYTPEHHUE ICTaI OOBEKTOB OT OCTAJIBHON CHCTEMBI.
WHKancymmuss Takke oOecneunBacT CTETIEHb HE3aBHCHMOCTH JAHHEIX,
4TOOBl HE BO3HHKAJIO HEOOXOJUMOCTH HM3MEHSTh OOBEKTHI-O TIPABH TSIH
WM TIOJNydYaTeM COOOIEHWH NpPH HX B3aHNMOJCHCTBHH C OOBEKTOM,
MOBEJICHIE KOTOPOTO H3MEHWIOCh. VIHKancy simus — 3T0 CYIIHOCTh
00BEKTHO-OPUECHTHPOBAHHON MOJIE TIH.

4.3.1.2 ITonamue knacca

OnHO M3 KIIIOYEBBIX TOHATUH 00BEKTHO-OPUEHTUPOBAHHOTO MOJX0 Aa —
noHsTde kmnacca. Ilon xraccom TIOHUMAETCS MHOMKECTBO OOBEKIOB,
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UMEIOLIMX O0LIYI0 CTPYKTYpY U obuiee noseeHne. VIMeHHO Kiacc BHaydaJe

ONHKCHIBACT IEPEMCHHBIE M METOIbl OOBEKTa, TO €CTh CTPYKIYpy H

noBeaeHre oObekTa. JII0OOH KOHKPETHBI OO0BEKT mpeicTaBisieT coOoM

sK3eMIuBIp kjacca. OOBEKTH, HE CBS3aHHBIE OOIIHOCTBIO CTPYKTYPBI H

MOBEJCHHSI, HENb3sl 00BEMHUTH B KJIACC, TAK KaK IO OMpPEICICHUIO OHHU HE

CBSI3aHBI M@Ky CO0O0¥ HHYEM.

Cyliec TBEHHBIMH SIBJITIOTCS CJIC AYIOLIUE MUNbl OMHOUIe HUll MEXIY

KJaccamu:

*  ortHomieHue "o0oOumeHue/cnenuammsanus’  (o0liee W YacTHOE)
OTpa)kaeT CTeNeHb OOIIHOCTH,

*  oTHOmEHHME "HENoe/IacT” OTpaKaeT arpETUPOBAHUE OOBEKTOB;

"  OTHOLIEHHE accouuanus’ OTpakaeT CMBICJIOBYIO CBSI3b MEXy
KIaccaM#, KOTOPbIE HE CBS3aHbl HHUKAKUMH JPYTHMH THIIAMH
OTHOIICHHIA;

"  HaclieJOBaHHUE - 3TO TAKOE OTHOLICHHE MEXIy KjaccamH, KOTa OJIUH
KJIACC TIOBTOPSET CTPYKTYPY M MOBEJICHHUE JPYTOTO Kiacca (0MMHOYHOE
HACJIEJIOBAHHWE) HIIH JPYTUX (MHOKECTBEHHOE HACJIE IOBAHUE) KIIACCOB.
Kracc, ctpykTypa M MOBEICHHE KOTOPOIO HacieIyrOTCs, Ha3blBacTCs
cynepkiaccoM. IIpowsBOIHBIH OT cCymepkiacca Kiacc Ha3bIBACTCS
HO/JIKJIACCOM. DTO 03HAYAET, YTO HACJICJOBAHHE yCTAHABIIMBACT MEXK Y
KJIaccaM ¥ uepap X4ro 00LIero U 4acTHOrO.

4.3.1.3 Ilonamue omuowenus

Omnowenus OMUCBIBAIOT TO, KaK OOBEKTBI ACCOIMUPOBAHBI APYT C
apyrom. OHM oOnpezneNsioT NpaBWiia CO3JaHUs, U3MCHEHHS W yAaleHHs
00bexToB. CyllecTByeT HECKOJIBKO BHJIOB OTHOIIEHUIl, KOTOpble MOTYT
UCIIOJIb30BATHCS B 00BEKTHO -OPUEHTHPOBAaHHOW MOJIC /M JIAHHBIX.

*  Hacredosanue — NO3BOJSIET OJHOMY KJIACCy HACNEIOBATh aTPUOYTHI U
JMHUM TOBEJICHUsS OJHOTO HMJM HECKOJBKHX APYTHX KiaccoB. Kiacc,
HaCleqyIOMUi aTpuOyTHl W JIMHUM MOBEICHHS, W3BECTCH KaK IIOM-
wiacc. Pogurtensckuil kmacc HasbIBaeTCsl cymepkiaaccoM. Ilommmo
HaclleqyeMOll WMH JIMHUHM IOBEICHUS, IOAKIACCHI MOTYT JOOABIIATH
W TIePEeOoTIPEeeIITh YHACIIe JOBAaHHbBIE aTpUOYTHI U JIMHUH TIOBE ICHHUS.
Cymepximacc — 3TO TeHEpalmM3anus €ro MO JKJIACCOB, a MOAKIACC —
9TO YTOYHEHHE CBOETr0 cymepknacca. Hampmmep, momM — 3710
yTOYHEHHE 3/aHus, a 3JaHue — 3TO reHepamu3anus joma. Kiacc
JIOMOB MOJKET HacjeloBaTh aTpuOyThl M JMHUM IOBEJCHMS Kiacca
37aHUi, TaKne KaK KOJMYECTBO 3TAXEH , KOMHAT M TUII COOPY KCHUS.
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Accoyuayuss — oOmMe OTHOIICHUST MEXIy oObekTamu. Kasknas
accolyanus MOXET Takke 00JaJaTe acCOIMMPOBAHHOW C HEWl MHO-
JKECTBEHHOCTHIO, KOTOpas ONpEAeisieT KOJIMYECTBO OOBEKTOB, acco-
UUUPOBAHHBIX C OPYruM oObektoM. Hampumep, accoumuanus MOXKET
CKa3aTh BaM, 4TO 'Biazenel] OOBEKTA MOXET BJIALETh OJHUM HWIIH
MHOTUMU goMaMu. O0beauHeHre (arperupoBaHUe) M KOMIIO3HLUS —
3TO 0COOBIE THIIBI ACCOIMALIMM .

Obveounenue (azpezuposanue) — ONPENSIEHHBIA THIT aCCOIMALMH.
OOBEKTHI MOTYT COICPIKaTh APYTHE OOBEKTHI, MOITOMY OOBCIMHCHHE
— 3TO MPOCTO HAOOp pa3HBIX KJIACCOB 0OBEKTOB, COOPaHHBIX B OJUH
KJIacC, KOTOPBIH CTAaHOBHTCS HOBBIM 00BekTOM. Kilacchl 00BEKTOB
MOTyT OBITH cOOpaHel B OOBEAMHEHHBIH Kmacc. Hampumep,
00beMHeHHbIH Knace "3eMeIbHO-UMYIeCTBeHHBIH KOMIUIEKC" MOXKEeT
OBITh CO3MaH IyTeM OOBCIUHCHUS KIACCOB ' 3eMENbHBIH y4acToK' u
"3manus". DTH HOBbIE COCTABHBIC OOBEKTHI BaXKHBI, IOTOMY YTO OHH, B
OTIMYME OT MPOCTBIX OOBEKTOB, CIOCOOHBI MNPEACTaBIATH O0Jee
CJIOKHBIE CTPYKTYPHI.

Komnosuyus — enie oqHa crienyalibHas ¢GopMa acconuanuu. 910 —
OoJice cHIbHAs acCONMATHBHAS B3aMMOCBS3b, NMPH KOTOPOW KHU3Hb
"conepKUMBIX' KJIACCOB 0OBEKTOB YIIPABJIACT KU3HBIO " coieprkamiero”
Knacca 0o0bekToB (KOHTelHepa). Hanmpumep, 37aHHE COCTABIEHO W3
OCHOBAHHMS, CTCH W KpBIMK. ECJM BBl ymanuTe 3JaHUE, TO aBTOMATH-
YECKH yIAJIMTe €ro OCHOBAHME, CTCHBI U KPBIIILY, HO HE €TO CHMBOJL

4.3.1.Allpunyunst 06veKmMHoU Modenu

O6"bCKTHO'Opl/lCHTl/Ip0BaHHaH TCXHOJIOTHA OCHOBBIBACTCA Ha TakK

Ha3bIBAEMON O0OBEKTHOM mojem. OCHOBHBIMHU NpUHOUIIAaM U, Ha KOTOPBIX

CTPOATCs 00bEKTHBIE MOACIIH, SIBJISIFOTCS © a6CTpaFI/IpOBaHI/I€,
HHKAIICYJU A, MOAYJbHOCTb, HCPpAP XUIHOCTh, THIIU3al[UA, TapaJICJIM3M U
COXpaHACMOCTD.

Abcmpaxyus BHIIEISIET CYNICCTBEHHBIE XapaKTEePHCTHKH HEKOTOPOTO
00BCKTa, OTINYAIONINE €T0 OT BCEX APYTHUX BHJIOB OOBEKTOB U, TAKHM
00pa3oM, YEeTKO OMpeJesieT ero KOHIENTyalbHble TPAHHIEI C TOYKH
3peHust HaOJIIO A TETIs .

Hnkancynayus - 310 mpoUECcC OTACNICHUA APYT OT Jpyra 3JeMEHTOB
00beKTa, ONPENCNSNMX ero  yCIPOWCTBO M  IIOBEJCHHE,
WHKAICYJSIIUS CIy)XUT IJI1 TOTO, YTOOBI M30JHMPOBATh KOHTPAKTHBIC
00s13aTenbCTBA a0CTPAKUM K OT UX peaM3all uu.
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=  MooyrvrHocms - 3TO CBOWCTBO CHCTEMBI, KOTOpast OblIa pa3iokeHa Ha
BHYTpEHHE CBSI3HBIE, HO C1a00 CBSI3aHHBIE MEXAY COOO0I MO Ty .

=  Hepapxus - 5T0 paHXUpoBaHHE aOCTpaKUui, PacHOJIO)KEHHE HX MO
YPOBHSM.

»  Tunuszayusi - 370 CIOCOO 3aIIUTHTHCS OT HCIOJb30BAHUS OOBEKTOB
OJIHOTO KJlacca BMECTO OPYToro, WiH, MO KpaiiHell Mepe, ynpaBisiTh
TaKUM HCIIO JIb30BaHUEM.

» [lapanneiusm - 3TO CBOMCTBO, OTJIMYAIOIIEEe AKTHBHBIE OOBEKTHI OT
MACCHBHBIX.

*  Coxpansemocms - CIOCOOHOCTb 00BEKTA CYIIECTBOBATH BO BPEMEHH,
[epeXuBas MOPOJMBIIMY €ro mpouecc, u (MIM) B NPOCTPAHCTBE,
HepeMenIasch U3 CBOET0 MEPBOHAYAIBHOTO aJPEeCHOTO IPOCTPAHCTBRA.

432 O0mas XapaKTepHCTHKAa 00beKTHO-0pHe HTHPOB aHHOii
moaeu faHHbIX " Ba3areogaHHerx"
4.3.2.1 Onpeodenenue b6a3svt 2e00anHvIxX

C 2000 roma B ArcGIS mpenctaBieH HOBBIH MOAXOJ K XPAaHEHHIO U
TPE/ICTABJICHUIO TeorpaQuIecKuX JaHHBIX - 0OBEKTHO-OPUCHTHPOBAHHASL

MOJENb JAaHHBIX, Ha3BaHHas '0aszoit reomammeix’ - BT (Geographic
Database &DB),
basa ceodannbix — 3T0 COBOKYNHOCTh Treorpaduieckux Habopos

JAHHBIX Pa3/MYHBIX THIOB, HCMOJB3yeMbIX B ArCGIS, comepxammxcs B
obmux nankax GaisoBoi cuc TEMBI WM B PEJIIUOHHON 0a3e TaHHBIX.
Mogens panubix I'MC baza reomansbix Oasupyercs Ha NPUHIMIAX
PEISIIMOHHBIX TabumuL. MoJesib JaHHBIX HUCIIOJIb3YET NMEePCOHANbHYI0 0a3y
naHHblX MiCrosoft Accessmim MHOTromosb30BaTeNbCKy0 PEIBILHOHHY O
0asy maHHbBIX, Takyro kak Oracle, Microsoft SQL Server, PostgreSQL,
Informix, nim 1BM DB2.
KimroueBoii koHmemnmmelt 0a3bl T€OJaHHBIX SIBIIETCS HAOOp JAHHBIX.
ba3a reofaHHBIX CONEPKUT TPH OCHOBHBIX THIIa HAOOPOB JAHHBIX:
" KIacchl NPOCTPaHC TBEHHBIX 00bekToB (Feature classes);
* pactpossie HaGopsl JanHbix (Raster datasets);
* uenpoctpaHctBeHHbie Tabimupl (Tables).
Ot HaGOpPHI MAHHBIX N00aBIAIOT B 0a3y TEOJaHHBIX C PACIIMPEHHBIMHU
BO3MOXKHOCTAMH (HampuMmep, IyTeM CO3JaHHA TONOJNOTHH CETH WM
[OJTHIIOB) [UIsi MOJEIMPOBAHUS [OBEACHUS, COXPAHEHHs IIEJOCTHOCTH
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JaHHBIX W paboOTel C OJHMM K3 BAXHBIX HAOOPOB MPOCTPAHCTBEHHBIX

OTHOUICHUH.
Basza reomanHbIX 00ecIEUHBAET:

®  JIOCTYI U yHpaBieHue 00pIIuMH 00beMaMu reorpapuuecKux JaHHbI X,
XpaHsAIMMucs B (aitnax u 6ase TaHHBIX,

=  00paboTKky OOTraThiX W pa3sHOOOpPA3HBIX THIOB [AHHBIX U JAPYTHUX
00BEKTOB,

"  [PUMEHEHHE CJIOKHBIX TPABHJ U OTHOMICHWH B 'HMHTCIIMTCHTHBHIX'
T'UC, nHenocpeac TBEHHO MOJIEJIMPYIOUIU X PEaTbHOCTb.

4.3.2.2 O6vekmno-opuenmupo6annas 6eKmopHas mooenb OAaHHbIX

Monens 0a3bl reo JaHHBI X MOAJIEP>KUBAE T 00BEKTHO-
OPHEHTUPOBAHHYIO BEKTOPHYIO MOJEb JaHHBIX. B 3T0i Mozenm cymHocT!
NpPEACTABJICHBl KaK OOBEKTBI CO  CBOMCTBAMM, IIOBEJCHUEM |
oTHOIICHUsIMHU. [loaziepkka pa3IMIHBIX TUIOB reorpad)uueckux 00BHEKTOB
BCTpOCHAa B cucTeMy. K 3THM THHaM o0OBEKTOB OTHOCSTCS HPOCTHIC
00beKTBl, reorpaduyeckue OOBEKThl, CETEBbIE IIPOCTPAHCTBCHHBIC
00BEKTHl, aHHOTAIMH NPOCTPAHCTBEHHBIX OOBEKTOB W Jpyrue, Ooiee
CIENHANM3UPOBAHHBIE THIBl TNPOCTPAHCTBEHHBIX OOBEKTOB. Mozens
MO3BOJIIET OMNpENCIMTh B3aMMOOTHOIICHHUS MEXIy OOBEKTAMH, a TakKKe
IpaBuma Uil TOIACPXKAHMUSA IEJOCTHOCTH CCHIJIOYHBIX JAaHHBIX MEXIy
oOBexTamu.

OO0BEKTHO-OPHEHTUPOBAaHHAS ~ MOJENb  JAaHHBIX  paccMaTpUBaeT
reorpaduueckrue OOBEKTBl PEATPHOTO MHUpPa Kak OOBEKThl 0a3bl JaHHBIX.
OOBbeKTaMH NPEACTABISIIOTCS MPOCTPAHCTBEHHbIE OOBEKTH, HampuUMep,
Jopora, 3JaHKe, 3eMeNbHbIH y4acToK. OOBEKTbl MOTYT MPEACTABISITh CJIOH
JIOpOT, CUCTEMY KOOPAHMHAT CJIOSI IOPOT.

Mogems  0a3pl  TCOJAaHHBIX OIpenesiieT OOIIYI0 MOJeNb Ul
reorpaduueckoidl MHPoOpMaANMU. DTO TUIOBask MOJEIb, KOTOpas MOJXET
OBITh HCHOJB30BaHA I OMNpeNeNieHHss W padoThl IIUPOKAM KPYTOM
Pa3IMYHBIX TT0JIB30BA TEJICH UM IPUJIIOKEHUH 110 KOHKPE THBIM MOJCIIIM.

4.3.2.3 IIpeumywecmea oasvl 2e00aHHbIX

IpeumyriecTsa 6a3pl reOJaHHBIX B IPEIOCTABICHHH BO3MOXKHOCTH:

" [CHTPAJM30BaHO XPAHHTh reorpapuUuecKkue JaHHBIC U YNPABIITH UMHU
B ojHO# pesiuuonnoit CY B/

"  MOJCNMPOBATh MOBEICHHUE MPOCTPAHCTBEHHBIX 00BEKTOB;
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"  [PUMEHUTH CJIOKHbIE IPABUJIA U O THOIIEHUS K JaHHBIM;

"  [OJNepPKHUBaTh  IEJIOCTHOCTD MPOCTPAHCTBEHHBIX  JAHHBIX B
HENPOTHUBOPEUUBOM, TOUHOH Oa3e TAHHBIX;

=  paboTsl B paMKax  MHOTONOJIb30BaTENILC KOTO JocTyna u
pelaKTUPOBAHUS CPE/Ipl;

=  MacmTaOMpPOBaHUS CO3JAHHBIX PCIICHH I}

®  HMHTETPAlWU MPOCTPAHC TBEHHBIX JAHHBIX C IPYTUMHU 0a3aMU JaHHBIX;

" [OJIEPKKH 10 JTb30BaTeIbC KX QYHKIUN U TTOBE JICHUS .

433 Cpeacrea nNpuiaHusd  HHTEVIEKTYAIbHBIX  CBONCTB
NPOCTPAHCTBEHHBIM 00beKTaM

B Mozen maHHBIX TOKPBITUS MOJB30BATENIb MOKET OMUCHIBATH TOJIHKO
TEOMETPHUIO 00BEKTA U €0 XapaKTePUCTUKY, I'Je ONUCAHUE €r0 MOBEACHUS
BO3MOJKHO TOJBKO €  IOMOIINGI  JONMOJHUTENBHBIX  CO3JaHHBIX
MOJIb30BaTEIEM NPOTPaMM, YTO OTPAHMYMBAECT BO3MOJXKHOCTH aHaJM3a W
00pa0oOTKH, HAmpUMEp aHAJIM3 pPa3HBIX TUIOB OOBEKTOB B pPEaJbHOM
BPEMEHHU U T.J.

Mo e MAHHBIX  0a3pl  TeOJaHHBIX 00JlaaeT  KIIOYEBBIM
MPEUMYyIIECTBOM — BO3MOXKHOCTBIO TIOCTPOUTh HHTEJUIE KTy UTbHYIO MO/IEIh
npoctpanctBernoi cucteMbl [50]. C moMomb0 MOJENM JaHHBIX 0Oasbl
TEOJIAHHBIX TOJH30BaTelb MOJXET CO37aBaTh OoJyiee COJAepKaTelbHbIC
O0OBEKTHl C HOBBIMHM KauecTBaMu (MHTEJUIEKTyaJbHbIE OOBLEKTBI) M, TEM
CaMBbIM, MOJIEJIMPOBATh 0OBEKTHI PEATHLHOTO MUPA.

Tosp3oBaTe b paboTaeT HE MPOCTO C OOBIYHBIMU TOYKAMHU, IMHUSMHU H
MOJIMITOHaMH, MHpOpMaLus O KOTOPBIX XpaHuTcs B Tabmmuax. B BI'J]
MO0JIb30BaTENIb MOJKET ONEPUPOBATh TAKUMH MOHATHAMH, KaK OOBEKTHI
pealbHOTO  MHUpa, YyCTAHABIMBATH W  HACTpaWBaTh CBOWCTBA W
B3aMMOOTHONICHUsI 00BEKTOB. Hampumep, BMECTO TOUEK MOXHO pabdoTath ¢
TpanchopMaTopamMu, a BMECTO JIMHHUA - ¢ TpyOamu. Ilpm 3ToOM Kax oW
TpyOe OyJeT YCTAHOBJICHO TIPaBHJIO, 4Yepe3 KaKOoW TEepexXoJHUK OHa
coemHsAeTC S C ApyTroi TpyOoii.

Tlomp3oBaTe b MOJKET 3a7aBaTh IIOBEJACHHE OTHACIBHBIX OOBEKTOB,
OTIpENIeIsITh B3aMMOOTHOIIIEHHUS KIIACCOB OOBEKTOB, CO37aBaTh MpaBHia H
OPUMEHSATh  TOMOJIOTUYECKHE  MOJENHW  BBICOKOTO  ypoBHS  0e3
IpOTpaMMHUPOBaHUSL.

Mogens naHHBIX baza reolaHHBIX MMeeT CpelIcTBa co3NaHusi Ooiee
COJep>KaTeIbHBIX MPOCTPAHC TBEHHBIX 00BEKTOB, KOTOPBIMU MOJIEIHPY ETCS
NoBeJeHHEe, MOJAJePKMBAETCS LEJOCTHOCTh, JaHHBIX M pabota ¢
MPOCTPAHCTBEHHBIMU OTHOIICHUSIMU. TakUMHU CpPEJCTBAMU  SIBIISIFO TCS,
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npekae BCEro, TOMOJIOTHsI, MOATHIBI KJACCOB NPOCTPAHCTBEHHBIX H
HENPOCTPAHCTBEHHBIX OOBEKTOB, JOMEHBl aTPpUOYTOB, OTHOIIEHUS,
NPUBUIIA CBSI3HOCTH U APYTHE.

4.3.3.1 Tononozua

Onpedenenue u Ha3Hauenue MONOI02uUU

B 6a3e reomaHHBIX monoso2us - YTO MEXaHN3M, KO TOPBIH ONpenerseT,
KaK TOYCYHBIC, JMHEIHBIC, IOJMTOHAJBHEIE MPOCTPAaHCTBEHHBIC OOBEKTHI
UCTIONB3YIOT oOmIyro reoMerpuio. Hampumep, ocH ymuIl ¥ TOYTOBBIX
Y9acTKOB UMEIOT OOIIyI0 TEOMETPHIO, @ CMEXHBIEC IOJUIOHBI TI0YB HMEIOT
0011Me TPaHUIIBL.

Tonosnoruss onpezenser W obOecneyuBaeT MpaBUJia 1IEJIOCTHOCTH
IaHHBIX (HampuMmep, He JOJDKHO ObITh wesiell Mexay nosmronamu). OHa
HOJIEPXKUBAET 3aIPOCHl TONOJIOTUYECKMX OTHOLIGHUH M IepeMelleHuit
(Hanpumep, mepeMeleHne IPOCTPAHCTBEHHBIX 0OBEKTOB CMEKHOCTH HIIH
CBSI3HOCTH ), IOAJCP)KMBAET CJOXHbIE HHCTPYMEHTHl PEIAKTHPOBAHUS, a
TaKKe  T03BOJSIET  CO37aBaTh  IPOCTPAHCTBCHHBIE  OOBEKTHl W3
HECTPYKTYPUPOBAHHBIX TCOMETPHiA (HampuMmep, CO3IaHHE IMOJUTOHOB W3

B ArcGIS tononorust BKIFO9YaE T CIie Iy FOLIHE KOMITOHEHTBHI :

1) TomosoTHUECKHE MOJENH JAHHBIX, UCIIOJb3YIOUIUME OTKPBIThIA Gopmar
JUIS IPOCTBIX MPOCTPAHCTBEHHBIX OOBEKTOB, MPABUIA TOMOJOTHU H
TOTIOJIOTHYECKU MHTETPUPOBaHHBIC KOOD/IMHA ThI ISt
MPOCTPAHCTBEHHBIX 00BEKTOB C 0011Iel reoMeTpueii;

2) TOIOJIOTMYECKUE CIOH, KOTOPbIE HCIOJB3YIOTCS WIS OTOOpaKeHHs
TOTIOJIOTHYECKU X B3aUMOOTHOIICHHUI, OIIMOOK M MCKIIIOYCHUH;

3) KOMIUIEKC HHCTPYMEHTOB TIe000paboTKh [l CO3IaHHs, aHAIM3a,
yIpaBIECHHS U IIPOBEPKH TOIIOJIOTHH,

4) mepenoBbic MPOTPAMMHBIC aJTOPUTMBI Uil aHANN3a W HAXOK JCHUS
TOIOJIOTHYECKAX 3JIEMEHTOB B KJACCaX NMPOCTPAHCTBEHHBIX 0OBEKTOB
TOYECUHBIX, TMHEHHBIX U MOJMTOHAJbHEIX;

5) Gorateie cpeicTBA pEeIAKTMUPOBAHUS W ABTOMATU3AIUM JIAHHBIX,
KOTOpBIE HCIOJNB3YIOTCS AN CO3JAHUS, MONMACPXKAHHS U IPOBEPKU
TOMOJIOTHIECKOI1 [EJIOC THOCTH u HpeICTABJICHUS oommx
MPOCTPAHCTBEHHBI X 0ObEKTOB.
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Ceoiicmea mononozuu ¢ oaze 2e00aHHbIX
B 6a3e reomaHHbBIX IS KaXK IOW TOTIOJIOTUM OMPEIe ISIFOTCS CIeay 0L e

CBOMCTBA

= UM TONOJIOTUH ,, KOTOpas OyaeT co3aHa;

"  KJACTepHBIH JIOMYCK, ONPEACJIOMNNA MHUHUMAILHOE JIOMYCTUMOEC
paccTosiHuE MEXIy BEPIIMHAMU 00BEKTOB;

"  COHCOK KJAaCcCOB MPOCTPAHCTBCHHBIX OOBEKTOB, KOTOPBIC TNPUMYT
y4acTHE B TOIIOJIOTHH;

"  paHrd OTHOCHUTEIHLHOW TOYHOCTH KOOPAMHAT Il KaxXJOro Kiacca
MPOCTPAHCTBEHHBI X 00bEKTOB;

®  CIHCOK IPaBWJI TOTIOJIOTHH.

Ilpasuna mononozuu

Tonosnoruss peammsyercs B BHAe HaOopa INpaBWI LEJOCTHOCTH,
ONpENEIIONMX  IOBEACHUE  IPOCTPAHCTBEHHO  B3aMMOCBSI3aHHBIX
reorpaguueckux OOBEKTOB U OOBEKTHBIX KJIACCOB. ODTH MpaBUJa
HO3BOJSIIOT MOJCIMPOBAaTh B 0a3e I€OJAHHBIX TAKHE IIPOCTPAHCTBEHHBIC
OTHOILEHHUS, KaK CBA3HOCTb (CBSA3aHbI JIM JIMHUU Y IMYHO-IOPOIKHOM cetrn?)
M CMEXHOCTh (CYLIECTBYET JIH HNPOMEKYTOK MEXKIy ABYMs HOJMTOHAMH
YYaCTKOB?). IpaBuma TOTIOJIOTHH OTIPEJIEISIO T JIOTTy CTUMBIE
HNPOCTPAHCTBEHHBIC OTHOIICHHUS MEXIy HPOCTPAHCTBEHHBIMH OOBEKTAMH.
IpaBuna wCHONB3YIOTCS UL KOHTPOJS TOHOJIOTHYECKHX OTHOIICHHUH
MEXIy IpOCTPAaHCTBCHHBIMH OOBEKTAMH BHYTPH OJIHOTO  KJjacca
HNPOCTPAHCTBEHHBIX O00BEKTOB, MEX/Iy MPOCTPAHCTBEHHBIMH OOBEKTAMHU B
Pa3IMYHBIX KJaccaX MM MEX/Iy [0 ATHIIAMH IIPOCTPAHCTBE HHBIX 00HEKTOB.

Tabmina 4.3.1-Ilpumepbl IPUMEHEHHS TPABHU L.

IIpaBuio [Ipumep npumMeHeHUs
He nosxubL 3eMenbHbIE yUaCTKU He JI0 JUKHBI IePEKPhIBATHCS,
HepEeKpBIBATHCS CMEXHBbIE yUYaCTKU MOTYT UIMETh OOIIHe IPaHHIIBI.

910 MpaBUJIO MOKET UCTIOJIb30BAaThCA JIA
YIipaBJICHUA EJIOCTHOCTBIO IMPOCTPAHC TBEHHBIX

00BEKTOB.
JIOJDKHEI Tepputopus 60JIbLUIOr0 rOPO/IA JI0 JUKHA OBITH
COBMEIIATHCS C MOJIHOCTBIO MOKPBITA IJIOINA JHEIMHU 00bEKTAM U
00BEKTAMH KJIacca €ro aJMHUHKC TPATH BHBIX PAHOHOB.
I'panuma 10pKHA I'paHuIIbl IUIAHHPOBOYHBIX KBAPTAJIOB J0JKHA
COBIAIATh C COBIAJIATH C KPACHBIMH JIMHUSIMH 3aCTPOUKH .

JomxHbI coBnagath ¢ | JIMHUE aBTOOYCHBIX MapIIPYTOB JIOJDKHEI
COBIA/aTh C OCEBBIMU JITHUAMU JOPOT.

He JOJDKHBI FOpI/ISOHTaJl'[/I HC 10 JDKHBI IEPECECKATHCA .
IEPEeCceKaThCs

252




B ArcGIS popmamzoBaro 25mpaBuit TOMOJIOTHH.

4.3.3.2 IToomunwi

IMoamunel  (Subtypes)- sto mOAMHOXKECTBO  MPOCTPAHCTBEHHBIX
00BEKTOB B KJacce MPOCTPAHC TBEHHBIX 00BEKTOB MIIH OOBEKTHI B TaOJHIIE,
KOTOPBIE HMEIOT O JIMHAKOBBIC a TPHOYTHI.

TloaATHIIBI UCTIONB3YIOTCS JIJII CO3MaHUSI PACHIMPCHHBIX BO3MOXKHOCTCH
0a3bl Te0JAHHBIX.

1) TloaTMIBI MO3BOJSOT 1OEBICUMb 3 (DheKk muHOCMb 6A3bl 2€00AHHDIX.

INoaTnme! UCTIONB3YIOTCS B Ka4eCTBE METOMA I KJACCH()HKAINH
JAaHHBIX, U pa3ficJIeHUs] KIACCOB IMPOCTPAHCTBEHHBIX OOBEKTOB
wm Tabiui Ha JIOTUYECKHe Tpynmbl, Oasupyrommecss Ha
3HaueHMsiX  aTpuOytoB.  Hampumep, ymmumel B KJacce
MPOCTPAHCTBEHHBIX OOBEKTOB YJIMIL MOXKHO ObLIO OBl pa30UTh Ha
TPY IOATHIA. YJIMIBI MECTHOTO 3HAY€HWs, YJHULBl PailoHHOTO
3HaueHHs M oOmeropojckue ymuisl. [IpeacTaBieHre pasaMuHBIX
00BEKTOB peanbHOTO Mupa Kak MIOJMHO>KECTBO
TPOCTPaHCTBEHHBI X 00BEKTOB B JAHHOM KJlacce
HIPOCTPAHCTBEHHBIX 00BEKTOB 3aMEHIET CO3JaHHE HOBOTO Kjacca
MPOCTPaHCTBEHHBIX 00BEKTOB I KaXKI0TO 0OBEKTa.

2) Tloamunbl MO3BOJSIOT YNPAEAAMb 3HAYCHUAMU ampuOymos, B TOM
quUCe!

YCTaHOBUTh 3HaYE€HHE 10 yMOJYaHUIO, KoTopoe Oyzer
aBTOMaTHYECKH MIPUM EHSTHC 5T pu CO3JIAHUH HOBBIX
NPOCTPaHCTBEHHBIX 00bekTOB. Hampumep, moATMN yIHIl MECTHOTO
3HAYEHUS] MOXKET OBITh CO3JIaH U OIpEAeJIeH TakK, YTO KOTJA 3TOT
noATUN yJmubel OyaeT no0aBjieH KJaccy MPOCTPAHCTBEHHBIX
O0OBEKTOB YIMI[, €ro aTpuOyT MAaKCUMaJIbHOW CKOpocTH Oy et
aBTOMaTtHyecku yctanoBJseH Ha 40km. B dac.

[[pyumenutsr JOMEH [Mana3oHOB WJM JOMEH KOJMPOBAaHHBIX
3HaYEHUH K MPOCTPAHCTBEHHBIM OOBEKTaM, YTOOBI OTPaHUYHTH
BBOJI MH(GOPMAIMH COTIIACHO yCTAHOBICHHOMY HaOopy 3HAa4YCHHH.
Hampumep, B BOJONPOBOAHOM C€TH, MOITUI MAarucTpaibHBIX
BOJIONIPOBOJIOB MOJKET UMETh JIOMEH KOJUPOBAHHBIX 3HAUCHUN s
CTPOMUTEJIbHBI X MaTepUajoB, OTPAHUYMBAIO LU X BBIIIOJHE HUE U3
JKene3a, YyTryHa WM Me[d.

3) TloxTUmbl MO3BOJSIOT PACUUPUNDL RPAGUILA HOGEOEHUs, B TOM THCIE!

Co3ath mpaBWia COEIMHEHHS MEXAY IPYTMMH MO ATHIAMH U
KJiaccamMu MPOCTPAHCTBEHHBIX OOBEKTOB I  COXPaHCHHS
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uejgoctHoctd cetu. Hampumep, B BOJONPOBOJHOW CETH KOHIIBI
TpyO pasHOro auaMeTpa MOTYT OBITb COEOUHEHBI CHEIHATBHBIM
HEPEX0 AHBIM 3JIEMCHTOM .

= Co3JaTe IpaBWJAa TOHOJOTHH MEXIy IOPYTHMH MOATUIAMH U
KIaccaM# IPOCTPAHCTBCHHBIX OOBEKTOB, HAaXOAIIUMUCS B
Tonojiornu. Hampumep, MOXHO BHeCTH TpeOOBaHHE O TOM, YTO
NPOCTPAaHCTBEHHBIC OOBEKTHl YJIHWI[ JOJDKHBI OBITh CBSI3aHBI C
JPYTHMH TIPOCTPAHCTBEHHBIMH OOBEKTAMH YJHUII C 00EMX CTOPOH,
32 HCKJIOYCHHUEM TIOTHUIIOB Ty KOBBIX Y JIHII.

= Pa3paboTaTh mpaBHia OTHOIICHWH MEXAy IPYTUMH IMTOATHIIAMH,
Ta0JMIIaM¥ ¥ KJacCaM¥ IPOCTPaHCTBEHHBIX 00BekTOB. Hampumep,
B DJJICKTPUYECKOM CETH MOXHO CO34aTh IpaBUId OTHOLICHUH
MEXy MOATHIIAMH, KOTOPbIE 3aKIIOYAIOTCA B TOM, YTO CTaJIbHEIC
CTOJIOBI  MOJAEpKMBAIOT  Kjacc TpanchopmatopoB B, a
JiepeBsSHHbIE CTOJIOBI MOAAEPIKUBAIOT Kilacc TpaHchopmatopos C.

= Co31aTh MOJB30BATCIBCKUC MPABIIA MEXKAY IPOCTPAHCTBCHHBIMH
00BEKTAMU C TIOMOUIBIO HAMMCAHUS KOJA.

IMogTumbl MOTyT OBITH CO3JAHBI, HUCHOJB3Ys KOHTEKCTHOE MCHIO B

ArcCatalog v ucnosssys nabop mHcTpyMenToB mnoamunos (Subtypes)
reoo6paboTKH.

4.3.3.3 Jomenwt

JIBa mpeBocxoaHbIX MexaHu3sMa JlomeHsl U IloaTunsl ucmoab3yroTes
IUIS OpraHu3aluy JAHHBIX TaK, YTO ONEPAlMH YTPaBICHUs, OTOOPAXKECHUS U
peIaKTHPOBAaHUS JAHHBIMU CTAHOBITCA Oosee A(PPEKTHBHBIMH OpHU
MO/IIEPK KE 1€ JIOCTHOC TH aTPUOYTOB.

Ilomen — 510 gexiapanust (PUKCHPOBAHHBIA CIMCOK) JIOIYCTUMBIX
3HA4YCHUH atpnOyTta. Beskmii pas, KOTJa JTOMEH acCOUMHUPYETCS C IMOJIeM
aTpuOyTOB, TOJBKO 3HAYCHHS U3 JOMEHA OyAyT NMPaBHIILHBIMU IS 3TOTO
noJisi. JIpyruMH CIIOBaMH, T0Jie He MPUMET 3HAUYCHUE HEe U3 JIOMCHA.

B 0a3e reojaHHBIX JNOMEH aTpuOYTOB SBIACTCS MEXaHWU3MOM JUIS
YCHJICHUS TEJIOCTHOCTH JAaHHBIX. JJOMEHBI aTpUOyTOB ONpPEJEIIOT, KaKue
3HAYEHUS SIBIAIOTCS JOMYCTUMBIMH B IIOJIE KJjacca MPOCTPAHCTBEHHBIX
00bekTOB WM Ta0JMIe HEMPOCTPAHCTBEHHBIX aTpuOyToB. Ecmm
MPOCTPAHCTBEHHBIE WJIM HENPOCTPAHCTBEHHBIE OOBEKTHI CTPYMIIUPOBAHEI B
NOATHUIBI, pa3lMYHble JOMEHB aTpUOYTOB MOTYT acCOLMUPOBATHCS C
KaX/IbIM T10 ITHIIOM .

bBaza reoaHHBIX HCTIOJIB3YET JABA THUIA IOMEHOB aTpUOY TOB.
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= Jlomenvl OuanazoHoe CO3JAIOTCS HA MHTEPBAJBHBIX JaHHBIX. JloMeH
JMana3oHoB 3aJaeT JOIYCTUMBIN JMala3oH 3HaYeHHUH Ul YUCJIIOBOTO
atpubyta. Ilpu cozgaHum psga JOMEHOB HEOOXOIMMO  BBECTH
MUHHMAJIbHOE W MaKcUMallbHOE 3HaueHue. Hampumep, mist noartuna
JUHUI Ta30CHA0XCHMS HM3KOTO JaBICHUS 3ajJaeTcs Juanas3oH
quameTpoB 1py0 ot 40Mm. 1o 270mMm.

»  Jlomensl k0006  CO3MAIOTCS Ha HOMHUHAIBHBIX JaHHBIX. JloMeH
KOJMPOBAHHBIX 3HAYCHHH MOXKET MPHUMEHITHCS K JHOOOMY THITY
aTpuOyTOB — TEKCTOBBIX, LU(POBBIX, JaT WU Tak pajee. JlomeH
KOJMPOBAHHBIX 3HAYEHHH ONpejeseT MpaBUIbHbI HabOp 3Ha4YeHWit
mis  atpubyTta. Hampumep, yTBepXKIEHHBI TOPOIACKAM COBETOM
CTaHJAPT Ha Ha3BaHMS Yy JIULI, SIBJSIOIIMHCS IOMEHOM KOJIOB, BKJIIOYAET,
B TOM 4MClIe 3HaueHUe atpubyTa "UepHbleBckas yi."; mose Ha3BaHuii
YL HEe IPUMET 3HaYeHne aTpudyTa " YepHbieBckoro yir."

4.3.3.4 Omnowenusn u Knaccol OmHowe Huil

PazimuHble BHABI reorpaduueckux W HereorpaduuecKuX CyIIHOCTeH
MOTYT OBITH CBA3aHBI MEKJAy 00O OTHOMEHUAMH. OTHOINIEHHS MOTYT
CYIIECTBOBATh MEXITY :

" reorpad@HYECKHMH CYNIHOCTSIMH H JPYTUMH TeorpadHuecKAMU
CYIIHOCTSIMH, HAIPUMEp, 3MaHHEC MOKET ObITh CBA3aHO C 3E€MEIBHBIM
YYacTKOM;

"  reorpadMYECKUMH CYNIHOCTIMH M HEreo rpaueCKUMHU CYIIHOCTIMH,
HaIpuUMep, 3eMEJIbHBIM YU4aCTOK MOKET ObITh CBA3AH C BIIAJIEJIBLEM;

"  HereorpadMuYECKUMH CYLIHOCTAMH W IPYyTHMH HereorpapuuecKuMu
CYIIHOCTSIMHM, HalpuMmep, COOCTBEHHUK 3€MEJbHOrO Y4YacTKa MOKET
OBITh CBSI3aH C HAJIOTOBBIM KO JIOM.

[Ipy mpeACTaBICHUM CBsi3eil Mexay reorpaduyeckuMu  O0ObeKTaMH

HEOOX0IMMO  MOJICIIMPOBATh IIPOCTPAHCTBEHHBIC OTHOLICHUS MEXIY

MPOCTPAHCTBEHHBIMH 00BEKTAMH.

ArcMap obecnieunBaeT /iBa METO 1a ACCOLMAINK JJAHHBIX, XPAHS LK XC5
B Ta0 IMIIaX ¢ TeOTpadUIECKUMU OO BEKTAMHU. CBS3bIBAHWE M COCIMHEHUE .

Cesasvisanue (Relating) - omepanms, KoTopas ycCTaHaBIMBAET
BPEMEHHBIC CBSI3M MEXIy 3allMCSIMU B ABY X TaOIHIAX, UCIONB3YS OOt
Koy B oOeux. CBsi3plBaHHE peajU3yIOT TUIBI OTHOIICHHI "OHMH-K-
omomy" (One-to-one),omu-ko-muorum” (ONe-to-many)u "muOTHE-KO-
muorum” (many-to-many).

Coeounenue (JOiNiNQg) — omepauust CBA3BIBAHUS W (PU3HIECKOTO
COCIMHEHHsl ABYX Ta0uml aTpuOyTOB, MCIOJb3Ys MX OOLINE 3JEMEHTHI,
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obmux mit ABy X Tabymn. CoeauHeHHe OOBIYHO HCIOJB3YeTCs sl TOTO,
YTOOBl JOTOJNHUTH MOJA OJHOW TaOJWMIBl K MOJISIM Jpyroid TaOmMIIbl
MOCPEICTBOM 00ImMX aTpuOyTOB Ui noseil. Coe AMHEHUE Peanu3yIoT TUIIbI
oTHONIEHHH "omH-K-01HOMY" (ONe-to-oney "muorue-k-oaHoMy " (many-
to-one).

OTHOIIEHHS O IMH-K-OJHOMY ¥ OJMH-KO-MHOTHM HE TpeOylOT HOBOIi
Tabymupl B 0aze reojaHHbIX. CBA3BIBAHME U COCJMHEHHE HCIOJB3YIOTCS
TUISL CO3/IaHUS TAHHBIX, U3YdJeHIS M aHaJM3a .

B 6a3e reoleHHBIX OTHOIIEHHUS MEXy 00BEKTaMHU XpaHATCSA B Kjaccax
otHotenuit. Knacc omnmowenuii (Relationship class) sto snement 6aswr
TeOJaHHBIX, KOTOPBIH XpaHUT HHpopMmarmio o0 oTHomeHHsX. Kiaccs
OTHOIICHUH YTIPaBIIOT ACCOMMANUSAMHI MEXIy 00BEKTAMH B OJITHOM KIacce
(knacce OpPOCTPAHCTBEHHBIX OOBEKTOB WM Ta0iMie) U OOBEKTAMHU B
JpYyroMm Kiacce.

Knaccet oTHOmeHMt o0ecmeyrnBalOT MHOMXECTBO  HPOOGUHYIbIX
603MOJICHOCHIEN, HE UMEIOLIMXC I B OIEPALMAX CBI3bIBAHUS U COCAMHCHUS B
ArcMap.

1) Kiaccsl  OTHOLIGHWH  IIOMOTAOT  OOECICYHMBATH  YELOCHHOCHb
CCHLIOUHBIX OAHHBIX .
= Kiacc oTtHOmreHHMH MOXXeT OBITh HAcCTpOEH TakK, 9YTO IIpH
U3MEHEHHH  O0BEKTa  CBS3aHHBIE OOBEKTHl  OOHOBIIOTCS
ABTOMATHYECKH . DTO MOJKET BKIIIOYATh (PU3MUECKOE IIepeMeIIeHNe
CBSI3aHHBIX IPOCTPAHCTBCHHBIX OOBEKTOB, yJAJICHHE CBSI3aHHBIX
00bexToB UM 00HOBICHKE aTpuOyTa. Hampumep, MOXHO co3maTh
TaKMe OTHOIICHWSA, IPU KOTOPBIX IMPH IMEPEMEIICHHH OHOPHI
JNEKTPOCETH IEPEMEINAoTCsl BMECTe ¢ HeH NpHUKpeIuIeH Hble
TpaHchopMaTopsl U Apyroe o060pyA0BaHHUE.

=  VYcrtaHaBiIMBas MNpaBuJa, KJIacC OTHOIIEHUH MOXKET OrpaHUYMUThH
THN oTHOIIeHWH. Hampumep, ogHa omopa MOXET IOANEP)KUBATh
He Oonee 1pex TpaHchopmaropoB. CranpHasi omopa MOXET
noJjepxuBath  TpaHchopmaropsl  kimacca B, Ho  He
TpaHcopmartops Kiacca C.

2) Kuaccel OTHOUICHHUI o6necuarom pedakmuposanie, TOMOTass CHU3UTH

pacxo 16l HA TeXHHYECKOe 00CITy)KUBaHHE.
= OOecneunBasi aBTOMAaTHUECKOe OOHOBICHHE U1 CBS3aHHBIX
00BEKTOB, KJACC OTHOIICHWN MOET M30aBUTH OT BHINOJHEHUS
JIOTIOJIHU Te TbHBI X ONePaIUii peja KTHP OBaHHUS.

=  Knaccel oTHOmEHHH 00NEr4aloT BaM docmyn K 00beKkmam, Korjaa
Bbl penaktupyere. Bel MokeTe BeIOpaTh OJMH OOBEKT, a 3aTeM
HalWTH Bce CBs3aHHbIE OOBEKTHI, HCIOJb3Ys [UaloOrOBOE OKHO
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aTpuOyTOB WX TaONUIBl. BIIOS Ha COOTBETCTBYIOUIMHA OOBEKT,
BBl MOJKETE PEIaKTUPOBATh €TI0 A TPUOY THI.

3) Kuacchl OTHOWIEHMI MO3BOJSIOT [eNaTh 3alpoChl K CBSI3aHHBIM

OPOCTPAHCTBEHHBIM OOBEKTAM M 3aIIKCSM, 3alpallduBaTh, BBIIOJHSITH
aHamM3 u GOPMHUPOBATH OTYETHI C ATPUOY TAMH M3 KJIacca O THOLICHUIA .

Knacc Knacc Knacc
HMCTOYHHK OTHOIIEHUI ajzpecar
32 < »| 21| 32 71,72 y 71
34 23| 35 73 72
35 > 26| 37 71,76,7 73
37 +— | | 76
78

Puc. 4.3.1 —Kunacc otHomeHnH "0 M H-KO-MHOTUM " B 0a3e reoJaH Hbl X

Kmace otHOmeHnnmit MoxkeT mMmMeTe aTpuOyTel. Kiacc oTHOImICHWMH,

KOTOPHIA UMeeT aTpruOy Thl, XpaHUTCA B Tabumie 6a3sl reomaHHBIX. Kaxnoe
OTHOILIEHHE XPAHUTCS KaK 3alUCh B TabJmue Kiacca oTHouenuii (Puc. ).

Knaccel oTHOLIEHMH MMEIOT CHCHYIOLUE XaApakmepucmuku. WM,

aTpuOyThl OTHOIICHUS, KJIACC-UCTOYHHMK M KJacc-aJapecaT, MepBHYHBIC U
BHCIIHHE KJIOYH, THI OTHOLICHHS, MOIIHOCTh, HAMPABJICHHE COOOLICHHS
uHpopManuu.

Bce OTHOLICHHS B KJIACCE OTHOLICHU N CBA3BIBAIOT OOBEKTBI U3 O IHOTO
Knacca-uctounuka (Origin class)c oOwvexkraMu HM3 omHOTO KiIacca-
agpecara (destination class).

Tabnmna kiacca OTHONICHWI MMeeT mapy BHemHHX Kmouei (foreign
key - FK), o/mH W3 KOTOPBIX OTHOCHTCS K KIACCY-HCTOYHHUKY W
JIpyTo# — K Kiaccy-aapecaTy. Kiaccsl 0OBEKTOB MMEIOT BHY TpEHHHE
xmoun (primary key - PK),011H 43 KOTOpbIX OTHOCHTCS K KJAcCy-
HCTOYHHKY U APYTO# — K KIaccy-aapecary.

Knacc otHoenuii umeer metky mpsimoro Hanpasienus (forward path
label)) u merky o6patnoro mampasnenus (backward path label).
Ilpumepsl  METOK  HANpaBleHHs: 'ympaBsieT , ' yIpaBisieTcs
noCpeACTBOM .

Momuocts otnomenus (cardinalities) onpenenser kommuecTBo
00OBEKTOB B KJIACCE-UCTOYHHKE, KOTOPBIE MOTYT OTHOCHTBCS K YHCIY
00beKTOB B Kiacce-agpecare. OrtHomeHus B 6a3e I€OJaHHBIX MOTYT
UMETh OJHY M3 TPEX 3HAYCHUH MOIIHOCTH: "OJMH-K-0IHOMY", OJMH-
KO-MHOI'MM ", MJM "MHOTHE-KO -MHOTHM".
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= ba3a reojaHHBIX MOJJIEPKUBAET JIBA TUIA OTHOLIEHUI - MPOCTbIE U
COCTAaBHEBIE.
Ilpoctoe omnowenune (Simple relationship) —sto pasaonpasroe
OTHOWICHHUE, TIPH KOTOPOM CBSA3aHHBIE OOBEKTHI MOTYT CYIIECTBOBATH
HE3aBHCHMO JPYT OT APYTa.
CocraBHoe oTHolleHue (COmposite relationship) =10 otHOmEHHE
OJIMH-KO-MHOTUM, TPU KOTOPOM 0OBEKTHI M3 KJIacca-aapecaTa He MOTYT
CYIIECTBOBATh HE3aBHCHMO OT 0OBEKTOB M3 Kilacca-ucTouHMka. Korma
MCTOYHHK Y JIaJIE€ TCA, COOTBETC TBY IOLIME OOBEKTHI U3 Kiacca-aipecara
TAKKE YHUYTOKAIOTCS.

4.3.4 Dnementsl BT[]

baza TeOJaHHBIX COJEPKUT TPU OCHOBHBIX THIIA HaOOPOB JAHHBIX

HE3aBHCHMO OT CHCTEMBI HX MCTIOJb30Banus [50]:

» tabmnsl (Tables);

"  KJacChl IPOCTPaHC TBEHHBIX 00bekTOB (Feature classes);
= nabopsl pactpoBhix Janubx (Raster datasets).

DT HaGOphl JAHHBIX MOMHO PAacCMaTpUBaTh KaK YHHBEPCAILHYIO
OTIPABHYIO TOUKY [JI1 pa3paboTKu 6a3bl re0IaHHbBIX.

Basza reoJaHHblX MMeEET Psijl JOMOJHUTEJBHBIX JJEMEHTOB U TUIIOB
HaOOpOB  JIAHHBIX, KOTOPbIE MOTYT OBITb  HCIIOJb30BAHBI YIS
MO/ICJIMPOBAHKS CIIOKHOTO IIOBEJIEHYs, OBBIICHHS LEJOCTHOCTH JAHHBIX,
VIS PACIIMPEHNUS BO3MOKHOCTEN 6a3bl T€ONAHHBIX B YIPABICHUH JIAHHBIMH

(Puc. 4.3.2).
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Tabnuugl
Pacwmpenun Tabnuy

~_

Knacchl NpoCcTpaHCTBEHHbIX 0ObLEKTOB
Pacwupenna knaccos NpocTpaHcTBeHHbIX 0ObeKTOB

~__

Habopbl pacTpoBbIX gaHHbIX
Pacwnpenna pactpos

~_

Puc. 4.3.2 -KoMIIoHeH Tl 0235l T€0JaHHBI X

Bee TPU OCHOBHBIX THIIA Ha60pOB JAaHHBIX B Oase TCOJAaHHBIX, 4 TaKXKC
JAPYTHUE BJIEM CH ThI 0asbl TCOMaHHBIX XPAaHATCS C UCIIO JIb3OBAHUEM Ta6J1'[/II_[.

4.3.4.1 Tabnuuwt

B 6aze reonaHHblXx aTpuOyTel ympaBisilOTCA B TabimMuax,
0a3upylolMXcs Ha  CepUM  TNPOCTBIX  CYLIECTBEHHBIX  KOHLEITAX
PEISLHOHHBIX JAHHBI X'

*  TaOJMIBI COECPXKAT PSIIBL;

"  Bce psbl TaO MBI UMEIOT O HAKOBbBIE KOJIOHKH;

" Kax/as KOJIOHKAa UMEET THII JIAHHBIX;

" cepus peJSILHOHHBIX QYHKI U U OMEpaTopoB JOCTyIHA JUIsl ONEpaluii

Ha Ta0JIMIAaX U UX 3JIeMEHTaMH JaHHBIX.

Tabmmipl ¥ O THOIICHMST MIPAIOT KiroueByto poib B ArcGIS, tak kak onu
HaxoITCs B NPWIOKEHUSIX TPaIMLUHOHHBIX 0a3 naHHbIX. IloJb3oBaTeNn
BBIIIOJIHSIOT MHOTHE  TPAAMLMOHHBIC TaONM4YHBIE U  PEJBILIUOHHBIC
OTIepAaLH, UCIIONB3Y Sl Ta0 JIMIBL.

Tabauyw (Tables) obecneunBaror onmcarensHol  uH(OpMaIHEH
reorpaduueckre 0O0BEKThI, pacTpbl U TpaIULHUOHHbIE Tal JUIEl aTpUOY TOB B
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6a3e reonaHHBIX. Pa1pl B TabimIle MOTYT MCHOJNB30BATHCS M XPaHEHUS
BCEX CBOMCTB reorpadudeckux 00BbEKTOB. OHM BKIIOYAIOT XpaHEHHE U
yTpaBJIEHUE FEOMETPHEH MPOCTPAHC TBEHHBIX 00BEKTOB B KoJIOHKe Shape.

4.3.4.2 Pacuupenus maonuy

JUsL MOJETMPOBAaHMS OTHOLICHWH W MOBEACHUS TaOJMIBl MOTYT
HCIIOJB30BATHC  COBMECTHO C  OJJIEMEHTAMH, KOTOPble J00aBISIOT
[POJIBUHYTHIE BO3MOXHOCTU 0a3e reoJaHHbiX. Ba3a reosanHbIX CO AEPKUT
CIICAYIONINE 3JIEMEHTBI, KOTOpble 00pasylT pacuwupenus mabiuy
(Extendlng tables).

Homenvr ampubymos (Attribute Domains) —mpenctaBiasioT coucku

JONYCTUMBIX 3HAYEHUH WM JMAana3’oHa JOMYCTUMBIX 3HAYEHHH

aTpuOyTOB CTONOLOB. JIOMEHBI HWCHONB3YIOTCS sl OOecreueHus

LENOCTHOC TU 3HAYCHHM aTPUOYTOB U KJIACCH(DUKALMHI JAHHBIX.

"  Kuaaccor omnowenuti (Relationship Classes) eosmaror otHOIIEHHUS
MEXIy JAByMs TaOJauUaMH, HCIONb3ys oOmmid kmod. Kiaccs
OTHOINCHHIT  ONpENeNSIIOT  CTPOKA  BO  BTOpOd  Tabumie,
COOTBETC TBYIOIHE BEIOPAHHBIM CTPOKAM B IIepBOii Tabiunie

»  [loomunwu (Subtypes) ymnpasnsoT Habopamu aTpuOyTOB MOIKJIACCOB
B 01O TaGuuue. 1o JTUIIbI YaCTO UCHOJB3YIOTCA B TAOJMIAX KJIACCOB
[POCTPAHCTBEHHBIX ~ OOBEKTOB Ui YIPABIEHHA  Pa3JIMUHBIMU
[OBEJEHUSIMU B TIOJMHOKECTBAX TOTO K€ TUMA IPOCTPAHCTBEHHBIX
00BEKTOB.

"  Vnpasrenue gepcusmu (Mersioning) — ymnpaBisiOT  UIMHHBIMU
TPaHCAKUUSMU OOHOBICHHUs JAHHBIX, UCTOPHYECKUMHU apXUBaMH H
MHOTOIIOJIB30BATE JIbCKUM PENa KTUPOBAHHEM .

4.3.4.3 Knaccwt npocmpancmeennvix o 0eKmos

Kmaccet mpoctpancteennbix o0wexrtoB (Feature Classes) -sro
TOMOTEHHBIE COOpaHusi MPOCTPAHCTBEHHBIX OOBEKTOB C OJMHAKOBBIM
HNPOCTPAHCTBEHHBIM MPEACTABIICHHEM, C O0IIeiH CHCTeMOW KOOpAMHAT U
HabOpOM aTpuOyTOB, XpaHAMIMXCS B TaOimIle 0a3bl Te0 JaHHBIX.

B 6a3e reoJaHHBIX OCHOBHBIE KJIACCHI IPOCTPAHCTBEHHBIX OOBEKTOB
HUMEIOT CJIe Iy FOIINe / TUIIOB:

1) Touxu (POINtS)— ncrnons3yroTcs Ui NpeACTABICHHUS reorpaduuecKux
00BEKTOB, pa3MepaMu KOTOPHIX MOHO npeHeOpeyb Uil JaHHOU
3amauyn. TOYKaMH XapaKTepH3yIOT MECTOIMOJIOKCHHE TreorpaduuecKux
00BEKTOB.
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2) Jlunuu (LIN€S)— MCIONB3YIOTCS IS [P JIC TABJIEH Usl reorpap MIecKux
00BEKTOB, KOTOPbIE UMEIOT JUIMHY, HO HE MUMEIOT Iowam. JIMHuIMu
NPEACTABIIIIOT POPMY M MECTOIOJOKEHUE reorpapuueckux 00 beKTOB.

3) Ioauzonmsr (Polygons) — wHaGop MHOTOCTOPOHHHMX IUIOIIA THBIX
IPOCTPAHCTBEHHBIX OOBEKTOB, KOTOPBIC IMPEACTABISIIOT (OpPMY H
MECTOIOJIOXCHHE OHOPOHBIX THIIOB POCTPAHCTBEHHBIX 0OBEKTOB.

4)  Annomayus (Annotation) — TexcT KapThl, CoEpKalMH CBOMCTBA
[PECTABJIEHHS TEKCTA.

5) Pasmepur (DIMENSIONS)— crienuanbHbIi THI aHHOTALMH, KOTOPBIH
[OKA3bIBAET ONPEIEJIEHHYIO JUIMHY WM pacctosHue. Hanpumep, ymna
CTOPOHBI 3/IaHHU S UJIM PACCTOSHHE MEKIY TOUKAMHU.

6) Myavmumouxu (Multipoints) — ucnonb3yroTes is mpejicTaBlIeHUs
HIPOCTPAHCTBEHHBIX 00BEKTOB, KOTOPBEIE 00pa30BaHbl OoJiee YeM OJHOM
TOYKOH ¢ 00IUMU aTpUOyTaMH.

7) Mynemugpazmenmor  (Multipatches) —  wucmomssyrotes i
PEe/ICTABJICHHS BHEIHEN [OBEP XHOCTH WK 060104KH
IPOCTPAHCTBCHHBIX OOBEKTOB, KOTOPBIC 3aHMMAIOT OTICJBHYIO
06JacTh M 00BbEM B TPEXMEPHOM HPOCTpaHCTBE. MyJib TH(pArM eHTsI
BIOYAOT IuiaHoBele 3D Kkoiba M TPEYroJbHHKH, KOTOpBIE
HCIIOJB3YIOTCA B KOMOMHAIMU JUIL MOJEJIMPOBAHUS TPEXMEPHOU
060ouki. MybTHQpPArMEHTHl  MOTYT  HMCIOJB30BATHCS s
NPECTABJICHAS JIFOOBIX OOBEKTOB OT MPOCTHIX, TAKUX KaK cepsl mwm
KyOBI, 0 COCTaBHBIX OOBEKTOB, TAKUX KaK H30MOBEPXHOCTH WIIH
31aHuS.

4.3.4.4 Pacuupenus Knaccos npocmpancmeeHnblx o 0eKmoe

Jlis MOJENMPOBaHUsA NPOCTPAHCTBEHHBIX OTHOUICHHM W MOBENCHUS
KJIACCHI MPOCTPAHC TBEHHBIX OOBEKTOB MOTYT HCIOJIB30BATHCA COBMECTHO C
9JIEMEHTAMH, KOTOpbie JOOAaBISAIOT MNPOJIBHHYTHIE BO3MOKHOCTH Oase
reolaHHbIX. Basa reoJaHHBIX COIEPIKUT CIIEAYIOIIUE JJEMEHTHI, KOTOPBIE
06pasyroT paclMpeHus KIaccoB MPOCTpaHCTBEHHBIX 00bekToB (EXtending
feature classes).

1) Habop wxnaccoe npocmpancmeennvix obwvexmos (Feature dataset) —
coOpaHue KIacCOB MPOCTPAHCTBEHHBIX OOBEKIOB, KOTOPHIE HMEKOT
0011yIo cucteMy KOOpAMHAT.

2) IMoomuner (Subtypes) - ucnonpsyroTcs ¢ TabiMuamu — Kjiacca
NPOCTPAHCTBEHHBIX ~ OOBEKTOB Ui YOPABICHHUS  PAsIMYHBIM
MOBEJCHUEM B II0MHOKECTBAX OJHOTO THIA MNPOCTPAHCTBEHHBIX
00BEKTOB. TTo st yIOpaBsIOT  HabopoM HOJIKJIACCOB
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[POCTPAHCTBEHHBIX OOBEKTOB B OJHOM KIAaCCE IPOCTPAHCTBEHHBIX
00BEKTOB.

3) Jomenor ampubymos (Attribute Domains) -ompenensor cnucok
JIONYCTUMBIX 3HAYEHUI WIM [Mana3oHbl JOMYCTUMbBIX 3HAYCHHI
atpuOyTOB CTONOLOB. JIOMEHBI HCIOJB3YIOTCS JUBL OOECIeYeHHs
LIENOCTHOC T 3HAYCHHH aTpUGYTOB U JUBL KJIACCU()UKALINK JAHHBIX.

4) Knaccor omnowenuti (Relationship Classes) cosmaror otHOLIEHMSs
MEXIy KIaccaMH NPOCTPAHCTBEHHBIX 00BEKTOB M IPYyTHMHU Tab JIMIAM U
C MCIIOJIL30BAHUEM OOLIETO KIHOUA.

5) Tononocus (Topology) — wMomequpyer OOHIyI0  TIEOMETPHUIO
MPOCTPAHCTBEHHBI X 00BEKTOB.

6) Cemesou Hnabop Oamnvix (Network Dataset) — mogemupyer
TPAHCIOPTHY O CBS3HOCTb M [0 TOKH.

7) Teomempuueckue cemu (Geometric Network) — moxempyer
KOMMYHaJIbHbIE CETH U TPACCUPOBAHUE.

8) Hab6op oamnvix mecmmnocmu (Terrain Dataset) -moxzempyer cets
Heperysipasix  tpeyroisaukoB  (TIN) u  ympaBmier 6GonbmmuMu
JIMAAPHBIMHE U THAPOJIOKALMOHHBIMH KOJUICKIH MU TOYCK.

9) Aopecuwiii noxamop (Address Locator) anpecHoe reoko aMpoBaHue.

10) Hab6op oannvix kadacmpoeozo mamepuana (Cadastral Fabric Dataset) —
UHTEIPUPYET U MOJJEPIKUBAET TEOJE3UYECKYI0 HHPOPMALHUIO st
HOJpa3ieieHuil ¥ IUIAHOB 3€MEJbHBIX YYaCTKOB, KaK 4acTb MOJENH
JAHHBIX HENPEPBIBHOIO KaJaCTPOBOrO Martepuana B 0a3e IeojaHHbIX.
HaGop maHHBIX KaJACTPOBOIO MaTepuaia BHOCHUT JIOMOJHHTENbHbIE
yIydIleHus: TOYHOCTH [yl MaTepuala 3eMEJIbHOr0 Y4acTKa, Kak
TOJBKO OYyIyT BBEJAEHbI HOBOE MNOJApAa3jieicHHEe IUIAHOB U ONUCAHHUE
3eMENbHOTO yYacTKa.

11) Jlunetinoe mooenuposanue (Linear Referencing) —onpenenser
MECTOIOJIOXCHHE COOBITHH BIOJb JIMHEHHBIX IIPOCTPAHCTBEHHBIX
0OBEKTOB C U3MEPCHHUAMH.

12) Kapmozepagpuueckue npedcmaenenus (Cartographic Representations) —
yOpaBIAeT MHOXECTBOM  KapTorpaQuuecKuX MPEICTABJICHUH U
[PaBUIAMH YJIyYIIEHHOTO KAp TOrpaduuecKoro 4epYeHus.

13) Vnpaenenue eepcusmu (Versioning) — pyKoBOJUT HEKO TOPBIMHU
KIMO4eBBIMU o TokaMu pabot B ['MIC s ympaBineHU st JaHHBIMH.

4.3.4.5 Habopel pacmpoebix 0anH bIx

PactpoBbie naHHBIE MPEACTABISIIOT c000M reorpaduueckue 00BHEKTHI
HyTeM JieleHHMsT TEeppUTOPUM Ha  JUCKPETHbIE KBaJpaTHbIC MU
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OpsMOYTIOJIbHbIE SAYEHKM, BIOXKEHHBIE B CeTKy. Kaxpas suelika umeer
3HA4YeHHEe, KOTOPOE HCIOJB3YeTCs [ MpeJCTABICHUS HEKOTOPBIX
XapaKTepUCTHK s 9TOTO MECTa.

PactpoBble JaHHBIE OOBIYHO HCHOJB3YIOTCS [ YNPaBICHUS H
HpeACTaBJICHUS U300pakeHUH, M POBBIX MOeNel penbeda, a TakKe psaa
Jpyrux sBieHui. Hepenko pacTpsl HCHOJNB3yIOTCS KaK — CIIOCO0
NpeCTABICHUS TOYEUHBIX, JIMHEHHBIX u 0 JINTOHA JIEHBI X
IPOCTPaHCTBEHHBIX 0O BEKTOB.

PacTpsl MHTEpeCHHI N0 IBYM NPUYWHAM. BO-TICPBBIX, OHH MOTYT OBITh
HCIIOJIB30BAaHBl JUII TpEACTaBICHUS Bceil reorpaduueckoil mHGOpManum
(mpocTpaHCTBEHHBIX OOBEKTOB, M300paXKEHUM W IMOBEPXHOCTEH), BO-
BTOPHIX, OHM HMEIOT OoraTelii HaOOp AaHAMMTHYECKHX OIEPaToOpoOB
TeONPOIECCHHTA.

4.3.4.6 Pacwupenusn pacmpos

PacTpsl HHTEHCHBHO U Bce B 00 JbIIell cTeneHu ucnoyb3yores B [TUC
NPUIOKEHHUAX. basa reoJaHHBIX MOXKET YIPABIATH PACTPAMH sl MHOTHX
HeJel: B KAyecTBE WHAMBMAYaJIbHBIX Ha0OPOB [AHHBIX, B KaueCTBE
JIOTHYECKOM  KOJUIGKIMM  HabOpOB  JAHHBIX, & TaKKe AaTpudy sl
n300pakeHUuH B TaOIMIa X.

PacTpbl MOTYT HCIOJIB30BATHCS COBMECTHO C DJIEMEHTAMH, KOTOpbIE
N00ABISIOT NPOIBUHY ThIE BO3MOKHOCTH 0a3e reoJaHHbIX. basa reo JaHHbIX
COJIEPKUT  CJIEIyIONIAE 3JIEMEHTBI, KOTOpPBIE O0pasylT pacuupenus
pacmpos (Extending rasters).

1) Habop pacmposwix dannvix (Raster Datasets) ynpasnser odens
OONBPIIMMH HETPEPHIBHBIMU HAa0OpaMHM JAaHHBIX H300paxeHuit W
MO3auKaM¥ H300pakeHUH.

2) Kamanoau pacmpos (Raster Catalogs) -cmonssyrorcs mis psiaa
LeNe: yIpaBisiTh CIOEM JUCTOB N300pakeHuH, rie Kax IbIi JIUCT eCTh
n300pakeHue; ynpasisTe cepueil uzobpaxenuit B CYB/l; ynpaBusate
cepueil BpeMEHHBIX PaCTPOB.

3) Konowuxu ampubymos pacmpoe ¢ mabauyax (Raster Attribute Columns
in Tables) —xpanuT M300pakeHUs UIIM CKAHUPOBAHHBIE JOKYMEHTBI
Kak aTpuOyTHl B TaOIHIIE .

4) Onpeoenenue cepeuca usobpaxcenus (Image Service Definition) —
CEepBUCHl MyOJUKALMU HM300PaKEHUN JUIs KOJUIEKIMU PAaCTPOBBIX
JAHHBIX B II0JI€ HA JIUCKE, B KATAJIOre M300pakeHuil u 6as3e reoJaHHbIX.
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4.3.5 Tunol 0a3 re oxaHHLIX

CymecTtByeT [Ba THuma ©0a3 TEONAHHBIX - HNEPCOHANbHbIC U
MHo2onoavzoeamenvekue bl /L.

B nepconanvnpix 0a3ax reoJaHHBIX JaHHBIE XPAaHITCS JOKAAbHO HA
OTAeNBEHOM KoMmIbioTepe. [lomnmepkka mepcOHANBHBIX 0a3 Teo JaHHBIX
BCTpoeHa B HacToJibHbIe mpoaykTel ArCGIS. JlokanbHas Bepcust 0asbl
TeO0JaHHBIX MOJKET XPaHUTHCS M Ha HACTOJIFHOM KOMIIBIOTEpeE B BHIE (haiina
Microsoft Access (*.mdb){cmons30Banre nepcoHaNbHBIX 0a3 Ieo JaHHBIX
pa3yMHO IIPH MaJBIX 00beMaxX JaHHBIX M KOTJa He TpeOyeTcs NCIOJb30BaTh
MHOTOIIOJI30BATE TECKHE CEAHCHI IOCTYTa M Pe JaKTHPOBAHHUS.

B mnozononvsoeamenvckux 0a3ax TeOJAaHHBIX JaHHBIC XPaHATCS Ha
cepBepe, UCHOJB3YysS B KAdyecTBE XPAaHUJMINA JAaHHBIX HW3BECTHBIS
xommepueckne PCYBJI, takue kak IBM DB2, Informix, Oracle, SQL
Server, PostgreSQL. Inst storo cneayetr mnpumenuts ArcSDE -
crenpaibHoe npusoxkenne cemeiictea ArcGIS. ArcSDEycranasmmBaercs
Ha cepBep [HaHHBIX [ B3aumogneiicteuss ¢ PCYBJl B pamkax
kopriopatuBHoii ' IC. MHOTOMOMB30BaTe IbC KU BapuaHT 0a3bl T€0 JaHHBIX
UMeEeT CMBICT UCIIOJB30BaTh I KPYNHBIX OpraHU3aluii, Korja o0BeMEl
JTAHHBIX IPEBHIIIAI0T O TMETKY C IIECTHIO HYJISIMH,

[lonme3oBaTe’e MOXET BHIOpaTh B KadecTBE HAYalbHOW OCHOBEHI
JIoOKaJIb HEIe Bepcuu 0a3 reomaHHEIX. [lo Mepe pocTa 00beMa HaKOTIIGHHBIX
JAHHBIX MOJB30BATENIb MOJXKET IMOCTCIICHHO OCYIIECTBIATH IMEpPEexXo] Ha
MHOTOIIO/IB30BaTe IbCKyt0 KopmopatuBHylo PCYBJ/l. Dt1oT mepexon He
notpebyeT KapAWMHAJBHON peopraHm3amuu mpoussBoicTBeHHOoTo [MC-
mporecca, 4To O4YeHb BaxHO. [Ipu 3ToM JokanbHas 0a3a reoJaHHBIX
COXpaHHUT BCIO CTPYKTYPY JAaHHBIX U HAcJeAyeT MpaBuja U CBOWCTBA BCEX
00BEKTOB, 3aJaHHbIe B 0a3e Te0JaHHbBIX HA CepBepe.

MHoromosp30BaTeIbckue 0a3bl re0JaHHBIX MMO3BOJISIOT PEAaKTHPOBATH
OHW M Te K& reorpaguueckue JaHHBIE MHOTUM II0JB30BATCIIM
OJHOBPEMEHHO Ha HECKOJBKHX pabodmx wmecTtax. Hampumep, B
OpTaHW3allid HECKOJIbKO OTJIEJOB, M KaXIBIH N3 OTICJOB JOJDKEH
yJacTBOBaTh B pabodueM mpolecce, NMPUYEM, JKeNaTeJIbHO, a WHOTAA H
HEoO0X0 MO, YTOOBI BCE 3TH O TAECNBI paboTaM co00Ia U OTHOBPEMEHHO -
B pealmsHOM BpeMeHH. Jlng 31oro TpedyeTcss MpaBHMIIBHO OPTaHW30BaTh
pabounii mporecc U BCerAa MMETh IO PyKO# yZOOHBIM MHCTPYMEHT LT
yHpaBIeHHs 3 THM npoleccoM. [Ipu Takoi moctaHoBKe pabodero mpomecca
€r0 YYaCTHHKM JIOJDKHBI ONEPUPOBATH CBOETO POJa BEPCHAMH (KOTHUSIMHU)
001eit 6a3bl JAHHBIX, C KO TOPBIMU OHU B3aUMOICHCTBYIOT.

Bepcus npeacTaBisieT MOMEHTAIBHYIO KOMHIO BCeil 06a3bl reoJaHHBIX.
OHa coziep>KHUT Bce HaOOPHI JAHHBIX B 0a3e reo JaHHBIX. Bepcus uzomipyet
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paboTy mombp30BaTeNel MOCPEACTBOM MHOXKECTBA CECCHIl peJaKTHPOBAaHN,
MO3BOJISIS [I0JIb30BATE JISIM peIaKTHpOBaTh 6e3 OJIOKMPOBKU
HPOCTPAHCTBEHHBIE OOBEKTHI B BHIIIOJIHAEMOM BEPCHHU.

D¢ (eKTUBHOCTh  OMUCAHHBIX BBHIIIE  BO3MOXHOCTEH, KOTOpBIE
obecreunBaeT MHOTOIIOJIB30BATE JIbCKast Oa3a reoaHHbIX, 0UEBH JIHA.

4.3.6 llpeumyiiecTBa W HEAOCTATKH 00b€KTHO-0pPHe HTUPOB aH HOit
MOJEJH JaHHbIX

OOBEKTHO-OPUCHTHPOBAHHAS MOJIeJIb 0a3bl TEOJAaHHBIX HMEET Psij
npeumywecms:

1. o6ecnednBaeT KOMIUIEKCHOE IIPEJIC TABICH HE PEAIbHOTO MUPa;

2. Mojens WHTYHTHBHA, IMOCKOJNBKY B HEHl HCIOJB3YIOTCS OOBEKTHI,
CYLIECTBY IOIIME B PeaJbHOM MHUDE;

3. uHKancyssinus, oObeauHsss aTpuOyTsl M JIMHHU TOBEICHUS O0OBEKTa,
JieJlae T BO3MOXKHBIM JIOCTYI K 00BEKTY C TIOMOIIBIO YETKO ONpEeIeH-
HOro Habopa MeToI0B M ATpHOYTOB O€3 3HAHHS COJIEPKUMOE 00bEKTa,

4. oOecrmeynBaeT BBICOKMH YPOBEHb LEJIOCTHOCTA [AHHBIX (HOBBIC
JaHHBIC JIOJDKHBI CJICAOBATH IPABUIIAM [OBE ICHUS ),

5. oOecrneunBaeT MOJENMPOBAaHHWE  CJIOXKHBIX OTHOILICHHH  MEXAIy
JAHHBIMU,

6. moamepXKWBAaCT MHOXKCCTBEHHBIC YPOBHHM TCHEpaIM3alliH, OO0bEIH-

HEHHS U aCCOIHAINH;

XOPOIIO HHTETPUPYETCS C METO JaMU UMUTAIIHOHHOTO MO/Ie TMPOBAHHS;

8. umeer (QYHKUMIO TOJACPKKA BEPCUH  IE  MHOXECTBE HHOTO
OJHOBPEMEHHOTO 0OHOBJICHUS,

9. 1pebyer menbiie komupoBanusi B ['MC-mporpamMmax, 410 O3HA4daer
MeHblIe OMMOO0K 1 60Jiee HU3KYIO CTOUMOCTD IO JIECPKKH.

Y  00BEKTHO-OPHEHTHPOBAHHON MOJENM JAHHBIX €CTh TaKKE U

HEKOTOPBIE HEOOCMAmMKU .

1. KOMIUIEKCHBIE MOJENH peajbHOTrO MHpa ClOXHee paspabaTbiBaTe U
CTPOMTE;

2. 0osbluKe U KOMIIEKCHBIC MOJIE /I BBIIOJIHSIO TCS MEIICH Hee,

3. 3Ta MOJeNb 3aBUCHUT OT TIIATSILHOCTH OINHCAHUS SIBJICHUI peanbHOTo
mupa (4T0 0COBEHHO TPYIHO B MUPE IPUPO/IBL);

4. anamu3 OOBEKTHO-OPUEHTUPOBAHHBIX 0a3 JaHHBIX TPEOYIOT HCIHOJIb-
30BaHUA 00BEKTHO-OPHEHTUPOBAHHBIX SI361 KOB IIPOTPAMMHUPOBAHUS,

5. HekoTopbie OM3HEC-TIPHUIIOKEHHS MOTYT HE HMETh A0CTyHa K 00bEKTHO-
OPHEHTUPOBAHHON 0a3e NAHHBIX MIM BO3MOXHOCTH II€peJaud B Hee
JIAHHBIX.

~
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4.3.7 KoHTpobHble BONPOCHI M 3aJaHHUA JJISl CAM OC TOSTeJIb HOil

paGoTsI
1
2)
3)
4)
5)
6)
7)
8)

9

10)

11)

Uro moHuMaetcs mojJ OOBEKTOM B OOBEKTHO-OPUEHTHPOBAHHOM
METO/I0JIOTHH?

Yro moHMMaeTcss MOJ KJIACCOM B OOBEKTHO-OPHUEHTHPOBAHHOM
METO/I0JIOTHH?

Kakue BHJBI  OTHONICHWH  UCHOJB3YIOTCSI B OOBEKTHO-
OPHMEHTHUPOBAHHOM MOJICIH JIAHHBIX ?

[pusenute oburyro xapaktepuctuky mozneiu naHaeix ['VIC "Basza
IeOJaHHBIX .

IIpuBenute OOIIYI0 XapaKTEPUCTHUKY TOMOJOTHH B MOJEIH
nmanubX TYIC "Ba3a reogaHHbiX .

KakoBo Haznauenue [logmunos u JomenoB mojesm nanubix [ YIC
"Ba3a reomaHHbIX ?

Kak peanusyiorcst OTHOWIEHMST M KJAcchl OTHOIIEHUH B 0ase
reoJaHHbIX ?

[lpuBenuTe OONIYI0 XapaKTCPUCTHKY TaONMI] M paCIIUpPCHUI
Ta0JMII KAaK KOMIIOHEHTOB 0a3bl I'€0JaHHBIX.

[MpuBennTe 0ONIYI0 XapaKTEePHUCTHKY KJIACCOB MPOCTPAHCTBEHHBIX
00BEKTOB M paCIIMpEHHUH KJIACCOB IPOCTPAHCTBEHHBIX OOBEKTOB
KaK KOMIIOHEHTOB 0a3bl T€0JaHHBIX.

IIpuBenute oONIIyI0O XapaKTEePUCTUKY PACTPOBBIX JAHHBIX H
pacIpeHnit pacTpoB Kak KOMIIOHEHTOB 0a3bl T€0 IAHHBIX.

Kakue cyIiiecTByIOT TUIIbI 623 T€0JAHHBIX?

26¢



Yacts 5

OCHOBBI
I'EOITPOCTPAHCTBEHHOI'O
AHAJIN3A




Pa3nen 5.1
OBIIAS XAPAKTEPUCTUKA

['EOITPOCTPAHCTBEHHOI'O AHAJIN3A

5.1.1 Onpenesie Hue reoNpPoOCTPAHC TBEHHOI0 AaHAIN3A

['eonpocTpaHCTBEHHBIN aHANIM3 — 3TO IPOLECC IOHUCKa IPOCTpaH-
CTBCHHBIX 32 KOHOMEPHOCTEH B pacpe/eleHHH reoTrpaduaecKiux TaHHBIX U
B3aUMOCBs3eit Mexay o6bektamu [51]. TIpocTpaHC TBEHHBIH aHAIN3 — 3TO
cepmie T'YC [11]. TeonpocTpaHCTBEHHBIM aHAMM3 MPEIOCTABISET 0COObIE
TOYKA 3pEHHd Ha MHUp. [ €OompoCTpaHCTBEHHBIH aHau3 sBJACTCA
YHHUKAJIbHOW JIMH30H, 4epe3 KOTOPYI H3YdaloTcs COOBITHSA, CIPYKTYPHI H
HOPOIECCH], KOTOPBIE IMPOUCXOMIT HA 3eMJIe WM BOIM3M IOBEP XHOCTH
nameii miasetsl  [52]. B pesynptate  amaimsa  reorpadpuyeckon
UH(OPMAaLUH [T0JIydaeTcss Kayec TBEHHO HOBast MHGOPMaLHs U BBISIBIISIOTCS
HpeX/e HEM3BECTHBIE 3aKOHOM €PHOCTH.

Mumens ®@. I'ymuanng B npeaucioBun K kaure Eagu Mutuenna [51]
NHIIET, 4YTO MpOLecC INPOCTPAaHCTBEHHOIO  aHaln3a  HAalOMHHAET
pacTDKEHHE PE3HMHOBOM JIGHTHI, KOTJA JJMHHAs M TDKenas paborta 1o
Qg poBke 3JIEMEHTOB KapT, (GopmupoBaHMIO 0a3 JaHHBIX, BBISABICHHIO
ommO0K U TpaHCHOpMHUpOBaHKE MHPOpPMAIUK B pa3HOOOpa3HbIE CHCTEMBI
KOOpJMHAT, B KOHIIE KOHIIOB, BO3HArpaxkmaeT 3()(eKTHBIM pe3ysbTaToM
W HAXOAKOH ON THMAJIGHOTO PEIICHNUS .

Obaacmvio TEONPOCTPAHCTBEHHOTO aHANMM3a SBJSIETCS TOBEP XHOCTH
3emim, o0onouyka HaJx HEW NpH aHaIu3e Tomorpaduu M aTMoCdepsl,
000JI04Ka MOJ HEeH NMpH aHaJu3e IPYHTOBBIX BOJ M reojoruu. Macwmab
CYIIHOCTEH MPOCTUpAETCA OT HeOONBIMX 00heKTOB (HAmpuMmep, 3amucu
apXeoJIOTOB O MeECTaX KyCOYKOB KEPAMHMYECKHUX M3JEIMH pa3MepoM B
HECKOJIbKO CAaHTHMETPOB WM TPAHMI COOCTBEHHOCTH H3MEPEHHBIX [0
MIJUIAMETpa) A0 riobalbHBIX  (HAampuMmep, aHAIM3 TEeMIIEPaTypbl
HOBEPXHOCTH MOPS ¥ TJI0GANBHOTO 110 TeIJICHUS). AHaJIM3 IPOCTHPACTCs B
nponremiiee gpemst (B HCTOPUUECKAE MCCIIE IOBAHUS MUTPAIMH HACENICHHUS,
B M3yYCHHE CTPYKTYPH B apXCOJOTHYECKHX MECTOHAXOKACHHH HIH B
JleTAbHOE Kap THPOBAaHWE JBHIKCHHUS KOHTHHCHTOB) W B Oynymiee (B
MOTBITKAX MpeAcKa3aTh HAIPABICHHUS ypParaHoB, TasHUS JbJOB HJM POCT
FOpPOJICKMX palloHOB). MeTo/bl NPOCTPAHCTBEHHOTO aHajiu3a paboTaloT B
psAae IPOCTPAaHC TBEHHBIX U BPEMEHHBI X MaCIITA00B.
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B xoHeuHOM cuYeTe, TeONPOCTPAHCTBEHHBIM aHAIU3 UMEET OTHOLICHHE
K mpobieme "uto" mpoumcxomuT "rae”. I'eompoCTpaHCTBEHHBIH aHAaU3
UCHOJIB3YeT reorpaduueckyro MHGoOpMamuio, Kotopas spiseTcs 0a30Boi
uHpopManueil s MOCTPOCHHUS HA HEHW CTPYKTYp M apryMEHTOB, KOTOpas
obecreunBaloT 60TaTCTBO MPOCTPAHCTBEHHOTO aHaim3a. B mpuHImne Her
HUKAaKUX OTPAaHMYEHHH Ha CII0KHOCTh INPOCTPAHCTBEHHBIX aHAJIMTUYECKUX
METOJI0B, KOTOpbIE, BO3MOKHO, HAIIUTM IPUMEHEHNUE B MUPE, U MOTYT OBITh
WCIIOJIB30BAaHBl /I CTUMYJMPOBAaHUS HHTEPECHBIX HICH W MOIICPIKKA
IPaKTUYECKUX ACHCTBUM U pemeHuil. B peficTBUTENBHOCTH, HEKOTOpbIE
METOABl MOTYT OBITh Ooyee TPOCTEIMH, Oojiee IOJIE3HBIMH U Oolee
Ty OOKHUMH, 9YeM JPyTHE .

IIpocTpaHCTBEHHBIH aHANN3 CYIIECTBYET HAa CTBIKE MEXAY YEIOBEKOM
u xoMmboTepoM. O6a B HEM HIPAOT BaXKHYIO POJb — C OJHOHW CTOPOHHI,
MyTh YEJIOBEYECKOW MHTYMLHMHM CO BCEH €ro pacnibplBUaTOCTbIO U
He(OPMAILHOCTBIO, U C JPYrol CTOPOHBI, IMyTh (OPMAIBHOIO, TOUHOTO
HOpOCTPaHCTBEHHOTO aHAJIM3a MUpPA.

5.1.2 3agaum reonpoc TpaHCTBE HHOT 0 AHAJIU3A

IpenmymecTBo reoMH(GOPMANNOHHOW METOJOJNOTHH COCTOHT B TOM,
gyto ['MC mo3BomsieT MICHTU(QUINPOBATH, MOIACPKUBATE W YIIPABIATH
IPOCTPAHCTBEHHBIMH  C8A3AMU MEXKAY TOIOJIOTHUECKUMH OO0BEKTAMH,
HPEACTABIISIIO LIMMHU 00BEKThI pEalbHOr0 MHUPa, CO31aBaTh HOBbIE OOBEKTHI,
CBSI3, CBSI3bIBATH HOBBIC a TPHOYTHI.

Eumu Mutdemn B pykoBoactee 1o I'MC—anamsy [51] ompepeinsier
HanOosee OOIIMe 3aJauM TIeONPOCTPAHCTBEHHOTO aHAJM3a, €J>KeIHEBHO
BBITIOJTHSIEMBI€ JIIO IbBMY HAa MX pabounx MecTax:

a) aHamM3 MECTOINOJIOXCHHS 0OBEKTOB — MOUCK, I'e Pa3MeIlaroTCs

o6wextel (Mapping where things are);

D) anamms pacnpeneseHus YUCIOBBIX MOKA3aTe el — BBISIBICHHE, T'lIE

6ossine, rae Menbire (Mapping the most and least);

C) TmToCTpoeHHEe KapT MIJIOTHOCTH — KapTorpadUpOBaHME IO THOCTH

(Mapping density);
d) mowmc 00OBEeKTOB BHYTpM 00JacTH — MOWCK TOTO, YTO BHYTPH
(Finding what's inside);

€) anamu3 opyxeuus — nouck toro, uro psagom (Finding what's

nearby);

f) amamu3 mpoCTpaHCTBEHHBIX HM3MEHEHHE — KapTOrpaQUpOBAHUE

usmenenuii (Mapping change)
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Pemenre 3TMX BOHPOCOB ¢ momoImbio cobctBeHHBIX cpeactBs ['MC u
NPHUBICUCHHBIX BHEUIHUX MOJEJUPYIOIMIMX CUCTEM [aeT, Hampumep,
BO3MO>KHOCTb.

=  000CHOBaTh MECTOINOJIOKEHUE YUEOHOTO 3aBeAeHHs UM Ou3Hec—
[EHTPA C YYETOM MHOTHX, B T.4. ¥ TIPOCTPAHCTBCHHBIX (AKTOPOB,;

®  [POTHO3UPOBATH DPA3BUTUE U CIEACTBUS COLMOJOTHYECKUX U
SKOHOMUYECKUX CHUTyalllii, CTAUXUHHBIX OCICTBHH W aBapHid
€CTECTBEHHOTO TEXHOTEHHOIO XapakTepa B IPOCTPAaHCTBE U
BpPEMCHU,

"  HAWTH ONTHMAaNBHYIO Tpaccy TpyOOIpOBOJa WM IYyTENPOBOA,
KOTOPBII IPOEKTUPYETCS;

"  ONpEeJeNHTh MECTO ONTHMAJIBHOTO  PACIOJIOKECHUS HOBOTO
MECTOPOXKACHUS, a TAaKKe BBUYUCIUTE €TI0 HKOHOMHYCCKYIO
3¢} ¢ exTHBHOCTS;

" OIEHUTh P (YEKTHBHOCTH JCsATCIBHOCTH MMM U, CITy)KO OXpaHbI
OKpY’Kalolleil cpepl, MOXKapHUKOB U T.I1.;

5.1.3 MeTton 0J10rHsi re ONPOC TPAHCTBE HHOT 0 AHAJIN3a

OmHUM ®W3  CPEICTB  NIPOCTPAHCTBEHHOTO  aHAMM3a  SABJEICTCS
KapTorpaduaeckoe MoaemmpoBanue. Kap torpadguyaeckoe MmonemmpoBaHue —
9T0 00mas, U B TO )K€ BpeMs UeTKasi METO IOJOTH I, KOTopas HCIIO JIb3yeTcs
MHOTUMH TpmioxkeHusmMu ['MC saBHBIM cmocoOoM. DTUM  TEPMHUHOM
ompezensieTcs TO, YTO KapTorpauueckoe MOJCIMPOBAHHE BKIIOYACT
MOJIeIM  TEONpPOCTPAHCTBEHHOH  MH(pOpMalMM, TNPEACTABICHHbIE B
KapTorpaduyeckoit popme, To €CThb, KaK KapThl.

KapTorpaduueckoe MOJIETMPOBAaHUE UCIIO JIb3y e TCA VIS
OJIHOBPEMECHHOTO  aHajM3a  NPOCTPAHCTBEHHBIX M  TEMaTHYECKHX
XapaKkTepUCTHK TeONPOCTPaHCTBEHHONH wuHpopMmanuu. Tematnueckuit
KOMIIOHEHT  TCONPOCTPAaHCTBEHHOH  HMH(pOpManuu aHaJIU3UPYeTCs
MOCPE/ICTBOM ~ CTATHCTHYCCKHX OMepamuii ¢ JaHHbIMH  (Hampumep,
TIOJIy IeHHE CPEHETO 3HAUCHHUS M CPEIHETO KBaIpa THICCKOTO OTKIOHEHMS),
a IPOCTPAHCTBEHHBIE XapaKTePUC THKHU re0IPOCTPaHC TBCHHOH HH(OpManum
MOJIy9ar0TCsl METO JaMH MIPOCTPAHCTBE HHOTO aHAIM3A.

AHaIMTHYECKHE METOABl MOTYT OBITh KaK OYEHb NPOCTBIMH — IIPH
OOBIYHOM CO3JaHHH KapThl, TaK M OOJiee CIIOXKHBIMH, BKIIOYAIOIIUMHU
MO/IeJIM, KO TOPble UMHUTUPYIOT PeajbHbIi MHUpP IIyTeM 0O0bEAMHEHUS MHOTUX
cioeB HH)OPMALH.

B GosbMHCTBE CllydaeB IeONPOCTPAHCTBEHHBIH aHAJIM3 BBIIIOJIHIETCS
B CJIe Iy Iollel mocaenoBateasnocty [51, 52]:
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Oman 1.Ilocmanosxa npobiemvi

@dopmynpoBaHue MPOOJIEMbl Bceria HaYMHACTCS C ONPEAICH sl Len
aHaJM3a B BUJE BOIPOCOB, Ha KOTOpbIC HEOOXOIUMO MOJYyYUTh OTBETHI,
HampuMmep.

" [Ie NpOMU30LUIO 60Jiee BCEro Kpax CO B3JIOMOM B NPOLLIOM Mecsre?

" CKOJIbKO Jieca PacTeT B Ipeienax Kaxaoro 6acceiina Bogoc6opa?

"  Kakas CTEIEHb PHCKAa CTPOMTEJILCTBA B 00O3HAUEHHOM MECTE MOMMBI
peku?

Cremmnduka mpoOJeMBl dYamie BCEro ONIpeneiseT W BHIOOp THIa
aHanmmM3a; W MeTox, Hambosiee 3D PEKTUBHEIM B JAHHOM Cllydae; M CIocod
UHTEpIpeTalun pe3yipratoB. OT xapakTepa NpoOIeMbl 3aBHCUT TaKIKe
HEoOX0 AMMast JIeTaJbHOCTh PELICHHMs, KOTOpasi B CBOIO O4Yepe/b ONpeiessieT
3aTpaTthl Ha MOJy4YeHHE JAHHBIX, IPUOOPETEHHE WK apeH Iy He0O XOMMBbIX
HNPOTPAMMHBIX CPEJICTB M BBIYMCIUTEIbHBIX MOIIHOCTEH. FIMEHHO Ha 3TOM
stane (HOopMHUpYeTCs COOTBETCTBHE MEXAYy MaclTaboM BO3HMKUICH
npoOJaeMBbl U CpeACTBaMH, HEOO XOAUMBIMU JIJI €€ PEIICHUSI.

BakHBIM (paKTOPOM, KOTOPBI B 3HAYNTCIBHOH Mepe OmnpezaesseT
JIeTAIbHOCTh WCCJIEJIOBAaHUSI U METOJ PELICHUs JaHHON HpoOIeMBl, eCTh
IPEACTABJICHUS O Ha3HAUCHUH PE3yJbTaTOB aHaIu3a. B omHoM ciywyae Hamo
OpOBECTH  Npe/BApPH TEJIbHBIC HCCIIeIOBaHUs,  4TOOBI OIICHHTh
HpPaBOMEPHOCTh U30PAHHOTO METOJIA WM BBIJICIUTh 3HAUNMbIE (hAKTOPHI, B
JpYyroM — MpPEJOCTABUTh pe3yJbTaThl B OTYETe HAa YYCHOM coBere. B
HOCJIeIHEM CJIy4ae METO/bl JIOJDKHBI ObITh 00Jiee CTPOTHMH, a PE3yJIbTaTh
—00ee 060CHOBAHHBIMH.

Ha stoM 3Tane onpenenstoTcs TaK)Ke KPUTEPUH, KOTOPbIE OIPEACISIOT
napameTpbl MCIOJb30BaHMs 0a3bl I'e0JIAHHBIX JUISl HOJIyYSHUS OTBETOB.
Hampumep, 3eMenbHbIl y4acToK i1 CTPOMUTENbCTBA JOJDKEH HMETh
rpajment ue 6omnee 10 %.

Oman 2 Oyenka ucxoOHvlx OaHHbIX

Tun pmaHHBEIX W OOBEKTOB, AOCTYNHBIX JUI1 IPOBEICHUS JaHHOTO
UCCIIEIOBAaHMUS, B 3HAYMTENLHOH Mepe oIpeneisieT crleluduKy MeTona,
KOTOPBI OyJeT WCIIONB30BaH, M JOCTIKHMYIO TOYHOCTh pesynbTata. C
JPYTOH CTOPOHBI, YTOOBI MOJYyYHUTh KAa4eCTBEHHYI0 HH(POPMANHNIO, HYKHO
o0ecreunTh COOTBE TCTBYIOIINH YPOBEHB NC X0 THBIX JaHHBIX.

Kak mpasmio, 6a3a reoJaHHBIX yke OymeT cymecTtBoBaTh. HykHO
YeTKO NPEACTABIITH, KaKOH MH(OpPMaIUeld BBl paclojaracte, U 4To eIe
HY>KHO TOJIy4UTh WIH c034aTh. CO3/1aHNe HOBBIX JAHHBIX, B CBOIO OUYepeb,
MOXeET MOCIyXHUTh NPUUYMHOW MOSABICHHS HOBBIX aTpUOYTOB B TabimIe
JAaHHBIX MJM Ja’ke HOBBIX cJoeB KapT. Ha 3ToM 3Tame MoXeT BO3HUKHYTb
HEO0O0X0 IMMOCTb 10 ATOTOBKHM JaHHBIX AJ MPOCTPAHC TBEHHBIX ONEpalyii, B
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TOM 4YHCJe, U3MEHEHUS IaHHBIX, IpeoOpa3oBaHUsl CIMHUIl M3MEPEHUs H
CUCTEMBl KOOpPJAHMHAT, A00aBIeHUs JAHHBIX, KOHBEPTUPOBAHHUS IAaHHBIX W3
oaHOrO (hopMaTa B APYTOM.

OLeHKa MCXOOHBIX JAHHBIX — BaXKHEHIIMM JTal aHaJMTHYECKOIO
npouecca. MMEHHO B 3TOT MOMEHT OMNpeAessieTCs] NPUHIUIHAIbHAS
BO3MOJKHOCTh peaju3alliid M30paHHBIX METOJOB aHaiM3a M I10JIyYCHHUS
pe3yJibTaTa 3asiBICHHOTO Kauec TBa.

Oman 3. Beibop memoda anaiusa

Iloutn Bcerma ecTh HECKOJNBKO IyTeH IIONyYEHUS HE0OXoIuMoH
uaopmanuu. I[lpm BeIOOpe HyTH cleayeT OMHMpaThCs Ha ClEIyIONIne
HOJIOKEHUS.

Bo-mepBeIX, mpm BBEIOOpE MeTO#a BCErJa BO3HMKAET JUJIEMMa!
ONEpPATUBHOCTh WM TOYHOCTh aHamu3a. OnepaTiBHOCT, aHalM3a
BO3HHUKAaeT, Korjga TpeOyercss OBICTpO OICHUTh CHUTYallMI0O B ILEJIOM U
OpUHAT peuieHue. I[lpu  3TOM  MONB3YHOTCS  MPOCTBIMH,  XOPOILO
NPOBEPCHHBIMH METOJAMH, KOTOPBIE HE HYKAAIOTCS B CYIIECCTBEHHBIX
3aTpaTaX Ha TIIOJIyYeHHE JCTAJbHOW W BCECTOPOHHEH WCX0IHOU
UH(pOpPMAaLUK O COCTOSHUN 00beKTa. [loJydeHHBIH pe3yibTaT OyaeT UMETh
HEBBICOKYI0 TOYHOCTh W OTOOpaXkaTh TOJBKO OOIIHE XapaKTepHC THKA
mporecca, KOTOPBI m3ydaercs. TOYHOCT aHaim3a Tpedyercss it
MOJy9eHHsI JIOCTOBEPHOW M MONHOI ucxoHoW mHpopmarmu. TodHOCTH
aHam3a TpeOyeT yBeIMUeHHs 3aTpaT BPEMEHH M yCHIMH Ha 00paboTky
JIAHHBIX.

Bo—BTOpBIX, METOJ aHaNMHW3a ONpeAeIeTCS MOJCIBI0 HMEIOIIUXCS
JMaHHBIX. BEKTOpHBIC [aHHBIC SIBILIFOTCS HauOojee yIOOHBIMHU, KOTa
HEOOX0IMMO COXPaHSITh TOYHOEC MECTONOJIOKEHHE HCXOIHOTO OOBEKTa,
paboTaTh C IUCKPETHBIMH OOBEKTaMHU, TpaHUIAMHU WIM MOJEIHPOBATH
JMHEHHYI0 ceTb. PacTpoBble NaHHBIC 11€J7E€CO00PAa3HO HCIIOJB30BATH IS
aHalM3a  HENPEpBIBHBIX  sABICHUH.  TpHaHTYIIIMOHHBIC  TaHHBIC
1esiecoo0pas3Ho MCIOIB30BaTh I aHaju3a HoBep XHOCTeil. CoBpeMeHHbBIE
I'MC no3Bo 10 T UHTETPUPOBATH B MIPOIECCE aHANIM3a 3TU THIBI JaHHBIX. B
clydae HEOOXOJMMOCTH TpeoOpa3oBaHMS MOXHO KOHBEPTHPOBATh
pacTpoBble  JaHHBIE B BEKTOpPHBIE ¥, HAo0OpOT, C TIOMOIIBIO
BMOHTHPOBAHHBIX (Y HKITHiA.

B—1peTsux, B 3aBHCHMOCTH OT BBIOpAaHHBIX MOJENEH JaHHBIX
BeIOMparoTcs u cpeacTBa ux obOpabotku. Cospemennsie 'MIC mmeroT
0OJBIIOE KOJMMYSCTBO AHAMMTHYECKUX CPEACTB MPOCTPAHCTBEHHBIX U
aTpuOyTUBHBIX JaHHBIX. [IPOCTPAHCTBCHHBIA aHAJU3 OMpE/ese HHOTO
HaOopa JAaHHBIX MOJXET BKIIFOYATh OINCPALWH, HAIpPUMEp, H3BJICUYCHUS
00BEKTOB, MOCTpOCHUST Oy(EepHBIX 30H, HAJOXKEHHS Oy(epHBIX 30H Ha
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Jpyrae ciow, paboTy ¢ 00BEeKTaMH, NMOMABIMIMMHU B OydepHbIE 30HBI, H
Jpyrue omnepaunu. HabGop cpencts ananmza  ompepenseTcs  OpU
UHTEPIPETALN KPUTEPHEB aHajM3a, BbIACJCHHBIX Ha 3Tane 1. Kaxnoe
YTBEPKICHUE B NOCTAHOBKE IPOOJIEMBI MOXKET TPAHCIUPOBATHCS B Pl
olepanuii aHanmsa.

Oman 4. Obpabomxka danmHbix

Kak TOompko BEIOpaH MeTOA, HEOOXOMMMO BBICTPOWTH IEMOYKY €ro
peamzanuu  cpeacteamu I'MC. Kaxpas npocTpaHCTBEHHas olepanus
NPHUBOMUT K HOBOW HWHpopMmamuu. B OoibmMHCTBE cilydaeB aHaim3a
TpedyeTcss Habop omepanuii ¢ MHOXKECTBOM ciioeB. [lpm paborte ¢
BEKTOPHBIMU HaOOpaMHU JAaHHBIX OHM BBINOJIHAIOTCSI CTYIIEHYa ThIM 00pa3oM
— JIBa BXO/IHBIX CJIOSI UCTIOJIB3YIOTCS JUIsl ()OPMHUPOBAHUSI HOBOTO CJIOSI, 3TOT
MPOMEXYTOUHBI CJOl 00pabaTeiBaeTcsi COBMECTHO C TPETbUM CIIOEM,
q100Bl (OPMHpPOBATH APYTOMl MPOMEXYTOUHBIH CJOH, M Tak jgajiee 10
JOCTHIKCHHUS KEJIaTeIBHOTO Pe3yJbTUPYIOLIero cios kap tel. [Ipu padote ¢
pacTpOBBHIMM Ha0OpaMH JaHHBIX €CTh BO3MOYXHOCTb OJHOBpPEMEHHOU
00pabOTKH HECKOJBKHX CJIOEB, alfOPUTM KOTOPOW peaim3yercs B
pactposoM Kaieskyiasatope (Raster Calculator).

Hammuue mMoayns moctpouteis Mozenei npoueccos (Model Builder)s
ArcA@S 9x paspemiaer aHaJMTHKY aBTOMATH3UPOBATh BBIMIOJHEHHE
anropuT™Ma Moje s 6e3 yCIIyT MporpaMMHUCTa.

BxodHoli MHCempyMeHm
cnodl 1 1

Hrempymenm BhixodHou
2 crod

BxodHoli
crnoll 2

Puc. 5.1.1 -Tlpumep qmarpaMMbl Ipoliecca aHau3a B IOCTPOUTEIE
mopeneit ModelBuilder

Hecmotpss Ha 10BOJBHO OOJNBLION NEpeueHb METOJOB U TOJXO OB,
KOTOpbIE MPUMEHsIOTCA B coBpeMeHHOM ['MIC—aHami3e U MOJenMpoBaHKH,
MPaKTHYECKH BCErJa C MX MOMOIIBI0 TOJIy4aeM OTBEThl Ha JIBa TJIaBHBIX
BOIIpOCa:

1. T'ze pacmoJioKeHHBIE 0OBEKTHI C 38 JAHHBIMU CBOMC TBAMH ?
2. Tlouemy wuccienyeMble 0OBEKTH pa3MeEIleHbl HMEHHO B 3TOM
MECTE U B HACTOSIIEE BpeMsi?
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Oman 5. Oyenxa u o mobpadxcenue pe3yibmamos

B mporecce OLEHKM pe3yJIbTATOB BBINOJHACTCS HHTEPIPETALNS
pe3yJIbTaToOB, ONpeE Aeisie el 0O BEKTUBHOCTh U JAOCTATOYHOCTb MOJIy4ESHHON
uHpopmanuu. Eciam HeoO XoMM0, TO IPUHUMACTCS PELICHHE O TIOBTOPEHUH
aHaJqM3a C JApYTMMHM IlapaMeTpamMu, WM YyTOYHCGHHE aHaJM3a, WIn
npumeneHue npyroro merojga. 'MC mo3BoisieT CpaBHHTENBHO JIETKO H
ONIEPATUBHO CJIeJIaTh HEOOXOJMMBIE HW3MEHEHHMS M IIOJIyYUTh HOBBII
pe3ynpTaT. MOXKHO TakkKe OIEpPaTUBHO CPAaBHUTh PE3yJNbTaThl Pa3HBIX
AHANM30B 1 YBUETh, KOTOPHIH U3 MTOAXOJ0B OKA3aJICs JIyUIIHM.

PesynmpTaTel aHaymmM3a MOTYT OBITh NpPEICTABICHB B BHIC KapThl,
JMarpaMMBbl, 3Ha4eHHH B Tabimme — (axtmdeckum HOBOI mHpopmManuu.
Heo6xomumo pemmTs, KaKylo HHGOPMAIHMIO BBIHOCHTP Ha KapTy, Kak
TPYTINUPOBATh 3HAYCHUS I HAMTyYIIeTO OTOOPaKeHHs JAHHBIX.

OTa METONONOTHUS HUCIONB3YeT KaK Gexmopmuble, TAK U pacmpoguvle
MO/IEJIM PEAJIBLHOTO 3€MHOTO IPOCTPAHCTBA.

5.1.4 Knaccupukanun anaaurudec kux cpeacts I'MC

I'eonHpopmManoHHBIE  CHCTEMBI  cojepXarT  OoraTelii  Habop
pa3HOOOpa3HbIX AHAJMTHYECKUX CPEACTB [UIsl MPOBEACHUS OMNepanuid ¢
reorpadpnueckumu  oObekramu. CymiecTByeT psi  [MOJXOJOB  JUIs
kmaccuuxanun aHamtHaeckux cpeacts ['MC. OtcyTcTBHEe emmHON MX
KIacCUpUKALMK TOPOXKIAET pasHble TPAKTOBAaHMS M B3IJBIbI Ha CYTh
aHAJM THYECKOTO MpoILecca BooOIIe.

B psaze ¢dynnamentansueix pabor [53], [54], [55] nonyumna
pacnpocTpaHeHue KiacCU(UKanys 0a30BbIX aHAIMTHYECKUX CPEACTB Ha
OCHOBE BBIMOJHACMbIX (QyHKUMA, npemioxkenHas CrenoM ApoHo(phoM
(Stan  Aronoff) [56]. CormacHo »Toli KinaccubuKanuu — 0a30BEIE
AQHAIM THYECKHUE CPECTBA CIPYNIUPOBAHEI B 4 00IIMPHbIEC KA TETOPHUH:

1. Oyskumu u3MepeHui, BEIOOpa Ja HHBIX, KJIACCH(HKALUH;

2. Osepreitnbie ¢yHKIHH,

3. OyHKIHMH OKPECTHOCTH,

4. OyHKUUH CBA3HOCTH.

Hekotopbie GyHKIMH, HE BOLICAIINE B 3Ty KIACCH(UKAIIUIO, SBISIOTCS
crienualIbHBIMU (QYHKUMSAME Teonporeccunra. ClelyeT Takke HUMeETb B
BHIy, 4YTO BO MHOTMX Clly4asX I@pOILIECC aHalM3a BBIIOJIHIETCS
HOCPEJACTBOM HCIOJB30BaHMs Habopa Kak aHAJIMTHYECKHX, TaK U
CIIELIMAJIbHBI X OTIEpaluil.
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5.1.5 KoHTpoabLHbIe BONPOCHI M 3aJaHHUS JJ €aM OCTOsI TeJIb HOii
padoTsl

1) Tpusemure omnpeiesicHHue M OOLIME 3aJa4d TEONPOCTPAHCTBE HHOTO

aHanm3a.

2) B kakoil IOCJEIOBATCNPHOCTH BBIMOJHACTCS I'CONPOCTPAHCTBEHHBIH
aHam3?

3) Kaxkas kmaccudukanus 6a3oBBIX aHAJIMTHYECKHX CPEJCTB TOIyYHIIA
pacmpocTpaHeHue?
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Pasmen 5.2 .
OYHKIMN U3SMEPEHIN

Oynuknun usmepenns (Measurement functionsgak u BerGopa 1aHHBIX
U KJIAacCU(UKAIUH, TO3BOJSIIOT aHAIM3UPOBATh JAHHBIE 0€3 BBHITOJHEHHS
CYLIECTBEHHBIX M3MEHeHnH. OHM 4acTO UCMOJB3YIOTCS B Hauyaljie aHaJM3a.
OYHKIIMM ~ TEOMETPUYECKUX  HU3MEPEHHH  BKIIOYAIOT  BbIYMCICHUS
MECTOTOJIOKECHUSA, AJIMH JMHUHA, PAaCCTOSIHUA MEXIy ABYMs OOBEKTaMH U
IIOIAIH OT/AE IbHBIX 00BEKTOB.

5.2.1 MsmepeHUs1 HA Be KTOPHBIX TaHHBIX

5.2.1.1 Onpeoenenue mecmononorycenun

CpoitictBO  "MecTomnosiockeHue" — TIPOCTPAHCTBEHHBIX  OOBEKTOB
OTIMCBHIBAETCS KOOPAMHATAMH, KOTOpPHIE BCETZa XpaHATCSA B 0a3e NaHHBIX B
BUAe cmucka koopaumHaTHRIX map. B T'MC wucmoms3yrorcs pasHble
UHCTPYMEHTH MOJy4eHHs KOOPAMHAT, B TOM YHCIE BHEIIHE MpocTeiiee
CPEICTBO - KypcopoM. [yt HEKOTOPBIX aHAMM THYECKUX 3aa4 NPEJC TaBIIeT
UHTEpeC OMpe/eIeHre KOOpAMHAT 0COOBIX TOUEK.

Onpedenenue KOOpOUHAmM MOUKU nepeceyeHuss 08yxX NPAMbIX

Orepanys HaXOX ICHUSI TOYKU NEPECeICHNs JTMHUHN SBISCTCS OTHOW M3
6a3oBeix B ['MIC—anami3e, Tak KaK OHAa HCIIONB3YETCA B pAAC ONepanuit
TEONPOIECCHHTA K B OBEPJICHHBIX ONIEpanusX.

Hc xo mHbIM SIBJSIETCS ~ YpaBHEHHUE MIPAMOH, M3BECTHOE u3
aHAJIM TUYECKOU TeOMETPUN |

y=kx+b (5.2.1)
yi N
b —otpesok, oTcexaempiii npsmMoii Ha ocu QY;
k —yrnosoit ko3¢ durment npsamoit K = tgf ;

S — yros MexIy 10 JIOKHTe TIbHBIM HanpasyeHneM ocu OX u mpsMoi.
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a) 6)
Puc. 5.2.1 -Touka nmepeceveHus: a) BHY TP OTPE3KOB MPSIMBIX; 6) CHAPYKH
OTPE3KOB NPSAMBIX.

JIBe M1 HUM 3aJal0 TCSL ypABHEHUSIMHU
y, = kx+b, (5.2.2)
Y, = kK, x+Db, (5.2.3)
CoBMECTHOE peIICHWE OSTUX [BYX YDaBHEHMH II03BOJSET HaiTH
KOOPJWMHATEl TOYKH NEPECeUeHHs ITUX JIBY X JIMHHUIL |

=P~ b (5.2.4)
kz - kl

_ kb~ kb, (5.2.5)
kz - kl

B oBepeiiHBIX OnepanusiX IpU OIPEICICHUH IPUHA [JIC )KHOCTH TOYKH
NOJIMTOHY YYWTHIBACTCS CICHHUAJbHBIN Cciydald, KOTJa OJHA JIMHUS
napajuiejibHa BEIOpaHHOM ocH, Hampumep, ocu OX. B stom ciyuae K =0, a
KOOPJMHATHI TOUKU MEPeCceUSHHs TAaKUX ABY X JINHHUHA Oy Iy T paBHBI .

w=Pi~b, (5.2.6)
k2

y=b (5.2.7)

Jna  omnpeneneHuss nepecedeHus AByX MOJIMJIMHUHR ¢ Mg U Ip
CerMeHTaMu pa3paboTaHO HECKOJIbKO CIIOCOOOB.

CaMbIM NPOCTBIM CIIOCOOOM HAaX0XJACHUS HMX TOYEK IIEPECEUCHUS
ABJIAETCS TOCJEJ0BaTeIbHas NPOBEpKA IEPECEUEHUs KaKJIOTO CErMeHTa
NEPBOM JIMHUU C Ka’KAbIM CEIMEHTOM BTOpOH JuHMM. CI0XKHOCTH 3TOr0O
aIropuTMa NPOIOPLUUOHANBHA Mpou3BeaeHn0 Ny * Ny OHa MOXKET ObITh
YMEHBILIEHA, €CJIM NPEIBAPUTENBHO NPOBEPATh HA TEPECEUECHUE DKCTEHTHI
(Extent -MuHMMANBHBIA OTPAHUYMBAIONIUI [PSIMOYTOJILHKK) CETMEHTOB U
MO HUH, TIPE/IC TABJICHHBIE Ha puc.5.2.2.
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Puc. 5.2.2 -DKCTEHTHI CETMEHTOB U MOJHINHAN

Bropoii merton, ucmomssosamueiii B TMC Arcinfo, ocuosan na
pa3OMeHNM MOJUJMHMM Ha CEKLUWH, B KOTOPBIX JIMHHUS MOHOTOHHO
BO3pacTaeT UM yObiBaeT mo X u mo Y. PazbueHune mpoHCXOIMT B TOYKaX
JIOKaJbHOTO MHHMMYMa WIM MakcuMyMma no X wim 1o Y. ['opusoHTansHas
WM BepTHKalbHAs JIMHUS MEPECeKaeT TAKyl0 CEKIMI0 TOJIBKO B OJHOI
TOUKe.

Onpedenenun KOOPOUHAM UEHMPOUOOE U Ue HMPOE

TepMHUHBI LEHTPBl M LEHTPOWABI HMMEIOT pa3jMYHbIC 3HAYCHHS U
¢dopmynbl. LIeHTpBl M LEHTPOWBI HOJUIOHOB BBIMOJHSIOT PSIJ BaXKHBIX
¢yuxuuidi B8 I'MC. OHM 4acTo HCMOJB3YIOTCS KaK ' HACHTHU()HMKAIlMOHHbIC
TOYKH' TOJUIOHOB. [IJisi aHAJMTHYECKUX LEJICii OHM HCIOJB3YIOTCS B
KayecTBe OOBEKTOB, KOTOpbIE MPEACTABIIOT MOJUIOHBL. D dekT
3aMEIICHHUSI TOYKAMM IIOJIMTOHOB 3aKII04aeTcsi B MEHBIIMX 00bemMax
JAHHBIX, @ TAKXKE B BO3MOKHOCTH BBINOJIHATE HEKOTOPBIC aHAIMTHYECKHE
onepauun. llenecooOpa3sHo HCHOIB30BaTh LEHTPHI IIOJMIOHOB, KOTZAa
HOJIMIOHBI  HEOOJNBIIMX Pa3sMEpoB, OJHOPOJHBIE HIH OTHOCHTEJHHO
komnaktHele. B pactposeix 'IC npeac taBiieHHE NIIOMIA IHBIX SYEEK pacTpa
UX HEHTPaMU pacIIMPseT BO3MOYKHOCTH TI€ONPOCTPAHCTBEHHOIO aHAJM3a
HEMpepBIBHBIX [IOBEP XHOC TSH.

ToueyHbIMH 00BEKTAMH, KOTOPBIE MHPEACTABISIIOT IOJUIOH, MOTYT
ObITh: 1) HEHTp 3KCTEHTA - €1, 2) CPEAMHHBIN LEHTP — C2, 3) UEHTPOU — C3
(Puc. ).
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Puc. 5.2.3 -Touku 3aMenieHus MoJuroHakHoro 00beKTa .
1- meHTp 3KCTEHTA, 2 -CPeAMHHBIN HEHTP, 3 —IICHTPOHU/I.

B HEKOTOPBIX CIydasXx HEHTPBI M LEHTPOUIBI MOTYT HaXOJUThCS BHE
noymrona. Arc GlSexmouaer pynkiuo Features to Pointgpropas moxer
CO3/1aBaTh LICHTPBI BHY TPU 10 JIUTOHA.

Llenmp s5Kkcmenma TONATOHAJBFHOTO OOBEKTA BBIYUCIACTCS IO
dbopmynam:
+ X
Xmax Xmln . - yrrax + ymin (5 2 8)

XCl = 2 ’ ycl 2

Cpeounnviti yenmp (Mean CentrepmpenenseTcs cpeaMHHON TOUKOM
WIM TOYKOH CUMMETPUH IeOMETpUYECKOM (Gurypbl. Ero Mectomnosoxkenune
OTIPEJIENSE TCA CPETHMMHU KOOPAMHA TAM U

X, = iﬁ ; Z Y (5.2.9)

iz1 N i N
CpemvHHBIH UEHTP HE €CTh LEHTP NPUTDKEHHsS. B HEKOTOPBIX ClydasX
ucnosb3yercs B3gemennblid cpenunnbiii nentp (Weighted Mean Centre),
KOTOPBIii onpez{enﬂemﬂ B3BEIICHHBIMH cpemmMH KOOD/IMHA TAMH:

. PYi
Z Z p Z Z . (5.2.10)

Lenmpouo (Centr0|d) paccMaTpuBaeTCs KaK IEHTP IPUTDKEHHs
0o0bekTa WM Habopa 00BekToB. KOOPIMHATHI IEHTPOWAA MOIYYAIOT TI0
¢dbopmynam "aycca:

Xes 632('” XV * (X +%,)  (6.211)



C3 632( ?(+l y X y+1) (y| + y|+1) (5212)

e S—nnomam) IOJIMTOHA JILHOTO 00BEKTA.

B TPEYTOJIbHUKE MCHTP MNPUTHKCHUA HAXOOUTCSA HA NEPCCCUCHUU
MPAMBIX JIHHPIﬁ, TPOBCJICHHBIX HW3 BCPHOIMH IO Cpe€aAHNX  TOYCK
TMPOTHUBOIIOJOXKHBIX CTOPOH.

Onpeodenenue OnNuH TUHUILL

CpoiictBO "Onuna" xapakTepusyeT JHHEHHBIE TNPOCTPAHCTBEH HbIE
00beKThl. 3HAYCHUE [UIMHBI XPAHUTCS B 0a3e JAHHBIX MM BhIYHCIseTCS. B
JICKap TOBO# CHCTEME KOOPAMHAT JJIMHA JIMHUU 3aBUCHT OT KOOPUHAT JIBY X
TOYEK U BEIYHUCISIETCS 110 hopMyJie:

d=y/(% = %)%+ (¥, = ¥a)? (5.2.13)

CBoiicTBO "paccmosinue” xapakTepu3yeT y aje H1ue 0JHOr0 00beKTa OT
npyroro. HanpuMmep, mycTh IpsiMast JIMHUS 32 1aHA BBIPaKCHUEM .
ax+by+c=0 (5.2.14)
e a, b, ¢ —xoaddurmentsr. Pacctosume ot Touku P(xp, yp) 10 mpsmoi
BBIYHCIIAC TCS TI0 opMyJIe:

ax, +by, +
d, = M (5.2.15)
y(a” +b®)
Onpedenenue nnouiadu nonuzoHa
Jns omnpeeneHus ILIONIA I MIOJINTOHA, 3aJ]aHHOTO

MOCIIEN0BATENHHOCTHIO BEPIIMH, Yallle BCETO NPUMEHAETCA AITOPHTIM
Cumncona  (Simpson  Thomas), ocHoBauHBIi  Ha  pa3OUEHUH
MHOTOYTOJIbHUKA Ha Tpamnelud, OTPaHWYEHHBIE JIMHEHHBIMU CErMEHTaMHU
IPaHUIBI  TOJMTOHA, TMEPIEHUKY IAPaMH, OIYNIEHHBIMH W3 BEPIIHH
CerMeHTa Ha OChb X, U 0oCbio X (Puc. ). Jlnsg cerMeHta, COEIMHSAIOIIETO
BepinuHbl (X,Yi) 1 (X+1,Y i+1), JIOIIAMs TAKOW TpaNeI[uu paBHa

$,i+1=—;( X = %) (Y~ Vi) (5.2.16)
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Ilnomane mnonuMroHa paBHa CcyMMe IUIOHIazed Tpameuuid sl BCeX
CErMEHTOB IOJHUTOHA.

1 n-1
S= EZ( Xa = X)* (¥ = Vin) (5.2.17)
i=1

J ceTMEHTOB, y KOTOPBIX X > Xi+1, INIOIIA b [10 Ty4aeTCsl O TPHILA TeIbHOH.
CrnenyeT 3aMeTHTh, YTO TOJMIOH — 3aMKHyTas (GUrypa, Mo3TOMYy HYKHO
YYHUTHIBATH CETMEHT, COSAMHSAIOMMNI T0CTe AHIOI0 BEPIINHY C IIEPBOM.

Puc. 5.2.4 -Beraucnenue 1wiolna i MOJMTOHA MyTeM pa30ueHH s Ha
Tpamnenuu.

@opmyna  BBIYMCICHMS  IUIOWAJM  IOJMIOHA  MOXET  ObITh
npeoOpa3oBaHa K CleAy0leMy BUY

1n—1
SZEZ(XHV = %VYin) (5.2.18)
i=1

dopMyJia BHIYUCICHUS IJIOIA M TI0JUIOHA MIPEACTaBIeHa Ul IpaBoi
CUCTEMBl KOOPJMHAT U HyMepalud BEpIIMH IOJIMIOHA IO XOJy 4acOBOMH
cTpenku. [l TOTWTOHOB, ONU(POBAHHBEIX NPOTUB UYaCOBOW CTPEIIKH,
IUIOIIA/(b MOJIy4aeTcs O TPUIaTe IbHOW. O THM CIIOCOOOM MOKHO BBIYHCIUTH
IUIOMIAAM HE TONBKO [ BBIIYKJIBIX MHOTOYTOJNBHMKOB, HO H I
BOTHYTBIX, a TakkKe I MOJUIOHOB, HMEIOUIMX JbIPBL. AITOpPUTM
HENPUTOJEeH IS  BBIUKCICHMS IUIOMAfeil MONMIOHOB, HUMEIMUX
camMoIepecedeHHs TPaHHuIl.

5.5.2 H3mepenusa na pacmpoevix oanmnvix

M3mepenuss Ha pacTpoOBBIX JAHHBIX IMPOIIE H3—3a PEryJSIPHOCTH
sueiikn. Pasmep Tuomamm  A4YeWKM TOCTOSHEH, M OMpeJesisieTcs
paspemarnieil CocoOHOCTBIO TYCHKH.

Mecmononosxcenue  OTIENBHOM  sA4YEWKH  ompeaessieTcss  TOYKOM
TEOTNPUBSI3KU PACTpa, pa3pelieHrueM sUeiKd, HOMEPOM KOJIOHKH U HOMEPOM
psna siueiiku Ha pactpe. TOUKON reonpuBsA3KU pacTpa MOXKET OBbITh HI>KHHIMA
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JIEBBII WM BEPXHUM JIEBBIA YroJl pacTpa; 3T0 YCJIOBHE YYHUTBIBACTCS
MIPOTPaMMHBIM IPOAYKTIOM.

Paccmosnue wmexay Bymsi siueiikamMmu  pactpa  ecTh  (yHKUIUS
MECTOIOJIOKEHUS X CPEIHUX TOUYEK M paspelleHus sueek. B pactposoit
mozemn B 'MIC onpeneneHue IMH BEPTUKAIBHBIX MM TOPU3OHTAJIBHBIX
JUHUHA TMPOBOIUTCA IMyTeM MOJACYETa KOJIMYECTBA A4YEEK, MO KOTOPBIM
NPOXOJUT JIMHUS, U YMHOXXEHMEM HUX Ha pa3Mep OJHOH sdeiku. Ecmm
JMHAS OPHEHTUPOBAHA MO JUATOHASM S4eeK, TO HEOO X0 IMMO BHIITOJHHTH
IPOM3BE/ICHHE KOJMUECTBA AIEEK HA pasMep sueiiki 1 Ha V2.

ITnowaov BHIOpAaHHBIX OOBEKTOB HA pacTpe BBHYHUCIIETCS Kak
MIPOU3BEACHUE KOJIMUECTBA SUEEK Ha IJIOIIA Ib OTACIbHOM S4eH KU.

5.2.3 KoHTpoJibHBlEe BONPOCHI W 3aaHHsl AJISI CaM OCTOsI TeJIb HO¥i
padoThI

1) Kak onpezenuts KOOPMHATHI TOUKH TIEPECEYCHHUS IBY X IPAMBIX?

2) Kak omnpenenuts KOOPMHATHI IIEHTPOU IOB U IIEHTPOB?
3) Kak ompeenuTs MI0OMmap MOJTUTOHA?
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Pasmen 5.3
®OYHKL N BBIBOPA JTAHHBIX

Ilpu wWccrneJOBaHWM TPOCTPAHCTBCHHOTO Habopa MaHHBIX, TMPEXJe
BCETO MOJKHO BBIOpATh ONIPE/IeNICHHBIE MTPOCTPAHCTBECHHBIE 00BEKTHI, YTOOBI
BPEMEHHO OTPAaHWUYHTh OOJACTh WCCIEAOBAHUS, HCIONB3YS (yHKINH
Boibopa nanubix (Retrieval functions).Takue BbimeneHus MOryT ObITH
CllelaHbl HA OPOCTPAHCTBEHHOM OCHOBAHMM WM HA OCHOBAHUH
aTpUOYTHBHBIX JAHHBIX, CBS3aHHBIX C IPOCTPAHCTBEHHBIMHU OOBEKTAMH.
CpenctBoM BbIOOpa [AHHBIX SIBISIFOTCS 3alPOCHl  IIPOCTPAHCTBE HHOTO
BeIOOpa (Spatial selection queriesjanpocs mpoctpancTBeHHOrO BHIGODA
MOXHO KOMOWHHPOBATH HJIM BBIIOJHATH B HEKO TOPOM OCIEI0BA TEIbHOCTH
IUTsl [IOJTy YEHHUSI KOHEYHOTO Pe3yJIbTaTa .

5.3.1 UHTe paKTUBHBIN MPOCTPAHC TBe HHBIH BHIOOP T aHHBIX

HutepaktuBHbll  mpocTpaHcTBeHHbIM BoIOOp nanubix (Interactive
Spatial selection) BeinonuseTcss nyTteM ykaszaHus Ha OOBEKTE WM
BBIYCPYMBAHUS NIPOCTPAHCTBEHHBIX 00BEKTOB Ha juciuiee. [lociie sToro
BbIOpaHHBIE MPOCTPAHCTBEHHBbIE OOBEKTHl WHAMIIUPYIOTCS Ha KaprTe.
VIHTepakTHBHO OIpeeleHHble 0OBEKTHl HA3BIBAIOTCS CEJICKTHPOBAaHHBIMHU
WM BbIOpaHHBIMU oObekTamu. 3ateM ['MIC BBIOMpaeT NpOCTpaHCTBEHHbIC
OOBEKTBl B AaKTMBHBIX CJIOSIX JAaHHBIX, KOTOpPHIE HAaKIaJbIBAIOTCS Ha
BbIOpaHHBIC 00BEKTHI.

[IpocTpaHCTBEHHbBIC JAaHHBIC CBS3aHbl C ATPUOYTHBHBIMH [aHHBIMH.
Bb160p mpocTpaHCTBEHHBIX 0OBEKTOB MOCPEICTBOM ITHX CBS3€H MPHUBOIUT
K BeIOOpY 3ammcel B Tabimmax. I HaoGopoT, BEIOOp 3amuced B TabJymrax
HIPHUBOHT K BEIOOPY NMPOCTPAHCTBEHHBIX 00BEKTOB.

5.3.2 IIpocTpaHCc TBEeHHBI i BLIOOP 10 aTPHOYTHB HBIM YCJIOB HSIM

IIpoctpancTBeHHble  OOBEKTHI MOLYT OBITh  BBIOpaHbl  IyTEM
($hopMUpOBaHHUs YCIOBUI BEIOOpA HA OCHOBE aTPUOYTOB MPOCTPAHCTBEHHBIX
obwextoB (Spatial selection by attribute conditions)m ycnosus
dbopmysmpyroTcss B (opMe 3ampocOB Ha A3bIKE CTPYKTypHPOBAHHBIX
sanpocoB (Structured Query Language - SQ&}i(u nanHbIE HaXOAATCS B
PEISIIMOHHOM 0a3e JaHHBIX) UM Ha CIEIUPUIECKOM SI3BIKE TIPOTPAMMHOTO
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obecrnieuenuss (ecim  jgandble Haxojitcs B IMC  HEMOCPENCTBEHHO).
BoipaskeHus 3apOCOB MOTYT OBITh TIPOCTHIMH M KOMOHUHUPOBAHHBIMH.

st 0HOTO YCIIOBUS THIIA 'THE €CTh IMPOCTPAHCTBEHHBIC OOBEKTHI C

..?" co3maeTcs MPOCTOE BBHIPAKEHUE, KOTOPOE COAEPIKHT MOCIEN0BATE IHHO
Ha3BaHuWe aTpubyTa, ONepaTop BeIYUCIEHUA — apudpmeTnueckuii (+, —, *, /)
i cpaBHenus (=, <>, >, >=, <, <=, Like)3nauenue atpubyta. Hanpumep,
ycioBre "THE €CTh 3eMeJbHBIE ydacTKu ¢ Iiommaapo Menbpmeid 0,05ra.”
TpaHc(hOPMHUPYETCA B BRIPAKEHUE 3AMPOCa;
"momanms" < 0,05

Korma nnst BeIGOpa mcmomnb3yeTcst 6osiee OJHOTO KPUTEPHs, CO3IaeTCsI
COCTABHOE BBIPAXKEHHE, KOTOPOE COJEPKUT Ha3BaHUsS ATPUOYTOB,
OMepaTOPhl BBIYHMCIEHHH, 3HAYEHUS ATPUOYTOB M JIOTHYECKUE ONEPATOPHI
(And, Or, Not). Hampumep, 3ampoc "rie eCTh 3eMeNbHbIE Y4YacTKH C
mwiomaaeio Menee 0,05ra. u TUI UCTTO IH30BaHMS 3€MEJTb JKHUJIast 3aC TPOMKa”
COJIEPIKHT J1BA BHIPAKEHHS C JIO TAYECKUM ONEPATOPOM:

"miomam" < 0,05 And *tun" = xunas 3actpoiika'

5.3.3 IIpocTpaHc TBeHHbI i BHIOOP HA OCHOB AHMH TOTOJIOT HU€C KHX
OTHOLIEHH i

[IpocTpaHCTBEHHBI  BBIOOp HAa  OCHOBAHHM  TOTOJOTHYECKHX
otHowenuit (Spatial selection using topological relationshipsjxer
BBIIIOJIHATECS ONPEACNICHHBIM OMEepaTtopoM. BeiOOp MpOCTpaHCTBEHHBIX
00BEKTOB 3aBHUCHT OT HX MECTONOJOXCHHS OTHOCHTEIBHO JAPYTUX
NPOCTPAHCTBEHHbIX 00BEKTOB. Hambomnee oOIMMU SIBISIFOTCS CIEAyIONINE
TUIIBI 3aIIPOCOB:
=  Bpibop NpOCTpaHCTBEHHBIX OOBEKTOB, KOTOPBIE HAXOJASTCS BHYTPH

o6nextoB (Selecting features that are inside selection objedt)

THII 3aIIPOCa UCIIOJIB3Y€E T O THOLIIEHHE BKIoYeHus (containmentyesx xy

HPOCTPAHCTBEHHBIMH 00bekTaMH. O4eBHIHO, YTO MOJMIOHBI MOTYT

BKJIIOYATh IIOJUTOHBI, JUHUU W TOYKH, a JIMHHM MOTYT BKJIOYATh

JIMHWAY 7 TOYKH; APYTHE BKIIOYCHNS HEBO3MOKHEI.

*  Bei0op NpocCTpaHCTBEHHBIX 00BEKTOB, KO TOPHIE TepecekaroT (Selecting
features that intersectfleo6xommbiii 1is BeiGOpa omepatop Oyger
BBIICTSAITH MPOCTPAHCTBEHHBI OOBEKT, KOTOPBIH TE€OMETPHYECKU
HCTIONB3YET COBMECTHO OOIIYI0 YaCTh 00bEKTa—UCTOTHHKA .

=  Bpibop mNpOCTpaHCTBEHHBIX OOBEKTOB, CMEXKHBIX C BBIOpAaHHBIMH
oobexktamu  (Selecting features adjacent to selection objects).
CMEXHOCTh €CTh OTHOIICHHE BCTPEYM, KOTOPOE BBIpakaeT TO, YTO
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HIPOCTPAHCTBEHHBIC OOBEKTHI COBMECTHO HCIOJB3YIOT TpaHuIsl. OHO
HPUMEHSETCS TOJIBKO IS JIMHEW HbI X MJTH TIOJIMTOHAJIbHBIX 00 EKTOB.
Bei6op mpocTpaHCTBEHHBIX OOBEKTOB MO WX yxaanenuio (Selecting
features based on their distanc®). kauectse cpenctsa BeIGOpa
HPOCTPAHCTBEHHBIX OOBEKTOB 3TOT THII 3aIIPOCA HCHOJIB3YET (yHKIHUIO
paccrosiuus. Takoli BbIOOp MOXET OBITH IOHUCKOM  BHYTPHU
OTIPEJICIICHHOTO PACCTOSIHUS OT 33 IaHHBIX 00BEKTOB, MM Ha 33 JAHHOM
paccTosIHUM, UM 00 JIBIIE 33 JAHHOTO PACC TOSHHUS.

DTH 3aPOCH IMEIOT PasHOBHAHOCTH ONIEPATOPOB B CIIHCKE B [HAIOTOBOM
okue "Boei6op mectomonoxenunem” (Select By Location).

T . AT
{ ) o, Pisjoint (— Cover
ey - M

F N T
[ _ Tewuches [ =~ Coverad by
S L3

- =y ._.-'"_"\-\.\

A Overd " A Gt

E\ L - I\L'H—-:I-’

-'__.-'_\-\._\. _,-"-‘_\--\. . )
4 ) Lqual ¢ Comtained by
e el F

Puc.5.3.1 —IIpoctpaHCTBEHHBIE O THOLIEHUS 00BEKTOB

Ha puc.5.3.1upeactaBieHbl NPOCTPAHCTBEHHBIC OTHOIICHHS 00BEKTa

B (cBemioro mBeTa) K 00BeKTy A (TeMHOTO I[BETA):

B "passemunen ¢ A (Disjoint);

B "kacaetcs" A (Touches);

B "naknasiBactes na" A (Overlap);
B "pasen" A (Equal);

B "mokpriBact" A (Cover);

B "mokpuit" A (Covered by);

B "comepxut' A (Contains);

B "comepxutca 8" A (Contains by).

5.3.4 KoHTpoJibHbIe BONPOCHI W 3adaHUS JAJS CAM OC TOSI TeJIb H O

padoThI

1) Kak BBIOJHACTCS MPOCTPAHCTBEHHBIN BBHIOOP MO aTPUOyTHBHBIM
YCIIOBHSM ?

2) Tlo KAaKUM TOIIOJIO IMYECKMM OTHOIIEHHSIM (POPMUPYIOTCS 3aIIPOCHI
HOPOCTPAHCTBEHHOTO BhIGOpa?
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Pasmen 5.4
OYHKIMN KIIACCUDOUKALIMN

5.4.1 Ilean ki1accupUKALUK 110 aTPHOYTaM

D¢} dexTMBHEIM HHCTPYMEHTOM MpOCTpaHCTBeHHOro aHamm3a B ['MC
ABJISIIOTCS. (QYHKIMM aBTOMAaTH3UPOBAHHOW KJACCU(UKALMU OOBEKTOB IO
spauenusm  ux atpubyros  (Classification  functions). ®yuxiuun
KIACCUPUKAIMK 10 aTpuOyTaM — 3TO TEXHHKA IEeJICHAINPABIEC HHOTO
U3BJCYCHUsS JieTaJled M3 MHOXECTBA HAYaIbHBIX JAHHBIX C IIEIbIO
BBUSIBIICHHSI 3aKOHOMEPHOCTeH B TMPOCTPAHCTBEHHOM pacIpe/ielieHHH
00BEKTOB U UX BU3YATH3ALHH .

Krnacengunkammm mo atpudyTaM MOTYT OBITH

"  [IPOCThIMH, CO3I@HHBIMM HA OCHOBE OJHOIrO Kpurepus (Tum
nan quadra);

"  CIOXHBIMH, CO3JAHHBIMH Ha OCHOBE MHOTHUX KPHUTEPUEB OJHOTO
HOKPBITUSL  (BBICOTA, KOJMYECTBO OCANKOB, DKOJIOTHYECKHE
MOKA3aTe M U T.I1.);

"  KOMOMHHPOBAHHBIMH, CO3JaHHBIMM Ha OCHOBE MHOIUX
HapamMeTpOB Pa3HbIX MOKPHI THH.

Habop HauambHBIX JAHHBIX MOJXET OBITh PE3yJbTaTOM HEKOTOPOM
KIaCCU(UKAINK; B TAKOM Cllydae TOBOPST O MOBTOPHOH KiIacCU(pHUKAIMN
(Reclassffication). B mpomecce kiiacCHQUKAIME BXOHOE MHOXECTBO
3HAaYCHUH aTpruOy TOB MOXKET OBITh OCTABJICHO HEMOBPEKICH HBIM .

B knaccudukanun BEKTOPHBIX IAHHBIX MOTI'YT OBITh JIBa BO3MOXHBIX
pesyibTaTa.

1) Bxo/uble 0OBEKThI MOTYT CTATh BbIXOJHBIMH OOBEKTAME B HOBOM CJIOE
JaHHBIX C JONOJIHMTEIbHO HAa3HAUYCHHOM KaTeropueil. Jpyrumu
CJIOBaMH,  IIPOCTPAHCTBEHHAs  NPOTSHKEHHOCTb  OPUTHHAJBHBIX
HPOCTPAHCTBEHHBIX 00BEKTOB HE M3M EHUJIACH.

2) BbixopHble 0OBEKTHI IIOMYyYCHBI B Pe3yibTate 0OBEIUHECHHS COCCIHUX
HPOCTPAHCTBEHHBIX OOBEKTOB C OJIM3KUMM 3HAYCHUSIMH aTpUOyTOB.
Takas nocrodpadaTeiBaromas GyHKIYA Ha3bIBaCTCS
HPOCTPAHCTBEHHBIM CIIMSIHUEM, ATPETHPOBAaHUEM I PACTBOPEHUEM.
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542 Metoasl aBTOMATH3MPOBAHHOW  KJacCHPUKALUK IO
arpudyram

Ipu aBTomatu3upoBanHoit knaccudpuxauuu (Automatic classification)
1o atpudyTaM IOJIb30BATeNb OMPEACIBIET aTPHOYT KIacCH(pUKALUU, METO
KIACCH(UKALI UK U YHCJIO KJIACCOB.

Bei6op MeTona knaccu(UKALMU OMUPACTCS HAa OLICHKY paclpeaccHus
JIAHHBIX TIOCPEACTBOM THCTOTPaMMbl. Ha rOpH30HTANBHYIO OCh THCTOTPaM
BBIHOCSITCSI 3HAYCHHUS, 8 HA BEPTHKAJIBHYI0O — YacTOTA WX TOSIBICHHS B
npesenax JaHHOHM BBIOOPKH. /171 aBTOMAaTH3NPOBAHHON KacCHU()UKAIMA T10
atpubytam ArcMap mpeocTaBisieT BO3MOXKXHOCTh KCIOJB30BATh OJUH U3
IIECTH CTAaHIAPTHBIX METOI0B Kiaccudukanuu [57].

Pasnvtit unmepean

Meron pasubix nntepsasios (Equal interval)ocuosan na crenyromem
MPUHIKINE KIacCHUDHUKAMK . KOKABIH KJacC HMMeEEeT paBHBIM JUamna3oH
3HaueHUi. Pa3HOCTh MeXIy MakCUMaJbHBIM M MHHHUMAaJbHBIM 3HAaYCHHUEM
OJIMHAKOBa [JI1 KaXAoTo kiacca. lIporpamMa BelUMTAaET MUHUMAaIbHOE
3HaYeHUE B HAOOpe JAHHBIX U3 MaKCHMallbHOTO 3HadeHus. [lomydeHHOe
3Ha4YEeHHUE JIEJIUT Ha 33]aH HOE YHCJIO KJIACCOB. 3aTeM IOJIy4aeT MpeeIbHOe
3HAaYEHUE JUI1 MEPBOTO Kiacca MyTeM MpUOaBICHUs pe3yJibTata JICJNCHHS K
CaMOMYy MEHbBIIIEMY 3HaUYCHHIO BBIOOPKHU. TakuMm ke 00pa3oM ycCTaHABIMBA-
FOTCSI HHTEPBAJIBI IS OCTAJIbHOW YacTH KilaccoB. PaBHBIE MHTEpBaJBI OoJee
MPOCTHI AJIsI HOHUMAaHWUs, TAK KaK AMAana30H AJI KaKJI0TO Kjlacca OJAMHAKOB.

3aoannslit unmepean

Meton samanmeix wuutepBanos (Defined intervadl mossomser
MOJI30BATEI0 ONPENCIMTh HHTEPBAJ, HA KOTOPBIA OyIeT pasjelieH BeCh
JMana3oH 3HaYeHUH aTpuOyTa. B OoT/IMYMEe OT CXeMBl PaBHBIX HHTEPBAJIOB,
T7ie TIOJIb30BaTeJb ONPE/IeSIE T KOJMIEC TBO HHTEPBAJIOB, 3716Ch HEOO XOIMMO
ykazatb 3HadueHuss uHTepBajoB. ['MC aBTOoMaTuuecku onpenessier
KOJIMYECTBO KJIACCOB HA OCHOBAHUMH YTOTO MHTEPBAJIA.

Keanmuno

Meton kBanmwis (Quantile) cosmaer paBHoe umcinO 00BEKTOB B
kaxaom kiacce. [MC ynopsijoynBaer 0OBbEKThl [0 IPHHLMITY W3MEHEHUs
uX aTpuOyTa B MHTEPBAJe OT MAKCUMAIbHOTO JI0 MUHAUMAJILHOTO 3HAYEHHUsI
¥ CYMMHUpYET HX KOJMYECTBO. 3aTeM JAENUT O0lIee KOJIMYECTBO 0OBEKTOB
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Ha 9YHCIO KJIACCOB, KOTOPBIC 3ajaJl IoJb30oBaTenb. Ilocme 3ToTO
NPUCBAaUBAET NEPBBIM IO MOPSAKY OOBEKTaM 3HAYEHHs CaMOro HHU3KOTO
KIacca, 1Moka 3TOT KJiacC He OyJeT 3aloJHeH, 3aTeM IepeMellaeTcs K
CJIey IOILEMY KJIAcCy, 3all0JIHAET €ro M TakK Jajee.

Ecmecmeennan pazoueka

Merton ectectBenHoii pasoueku (Natural breaks) ocnosan Ha
CIIeIyIoIeM IPUHINIE KIacCH(HU KA TPAHHIBI KIACCOB OMPEICIIAIOTCS
TaM, TJie UIMEETCs PEe3KHil Tepena Mex Iy rpymmamu 3Hadenuii. [lo Jenks
I'NIC aBTomMaTmuecku ompeenieT MakCUMajJbHOE M MHUHUMAaJIbHOE
3HAYCHHE BT KaXJOTO KIacca, UCIONb3ys MaTeMaTHIECKyI0 MPOLEaypYy,
KOTOpasi aHAIM3UPyeT pe3Kue M3MCHEHHUs B JAaHHBIX. J[aHHas mporexypa
BBIOMpAeT HMHTEPBaJbl, KOTOpBIE JydYlle BCEro TIPYNNUPYIOT Onm3Kue
3HAYEHUSI, © MAKCHUMHU3UPYET Pa3INuus MEXIy KIacCaMu.

TI'eomempuueckuii unmepean

Meton reomerpuyeckoro  uHrepBaja  (Geometrical  interval)
OCHOBBIBAETCS HA MHTEPBAJAX KJIACCOB, KOTOPhIE UMEIOT FEOMETPHUUECKY IO
ceputo. ['eomMeTpuueckas cepust - 3TO MOCIEA0BATEILHOCTh 3HAYEHUH, Iie
KaXJI0€ MOCIIE Y IOIIEe 3HAUEHHUE T10JyYaeTCs YMHOKEHHEM NPebIIyIIEro
3HAQUCHNS Ha TEOMETPHUYECKHH Kod(p(HUIHEeHT. AITOpHTM CO3MaeT 3TH
reoMeTpUYECKUe MHTEPBAJbl, MUHUMHU3UPYS CYyMMY KBAJPATOB JJIEMEHTOB
Ha Kiacc. DTO TrapaHTHpyeT, YTO JAMANa3’0H KaKIOro Kiacca HMeer
NPUOM3UTENLHO OJHO KOJMYECTBO 3HAYEHMH B KaXKIOM KJACCE U 4TO
U3MEHEHUS MKy HHTEPBAJIAMH JIOBOJILHO MOCIIE IOBATE JIbHEBIE .

Cmanoapmuoe omkjioHeHue

Meton crtanmaptHoro otkioHenus (Standard deviationdcuosan ma
CIefyIomeM TIPUHIOUIE KIacCHOHUKAIMK. KaXABIH KJacc OIpeneseH
BEJIMYMHON OTKJIOHEHHS OT cpenHero 1mo Beibopke. 'MIC cHavanma HaxomuT
cpemHee TO BBIOOpKE, pa3leiMB CyMMY BCeX 3HaUCHWH Ha oO0IIee YHcio
06bekToB. Ilocme 3T0TO BEIUHCIHAETCS CPEAHEKBAAPATHIECKOE OTKIOHECHUE
MyTeM BBIYUTAHHS CPEJHETO U3 KaXKJOTO 3HAYCHHS M BO3BEICHUS Pa3HOCTH
B kBajpar. [lonydYceHHbIC 3HAYCHUS CYMMHPYIOTCS M JACJSATCA HA YHCJIO
00bekTOB. M3 MOJIy4YEeHHOTO BBIpAXKCHHs HW3BJCKaeTCs KopeHb. Popmyna
CPEIHEKBA IPATUIECKOTO OTKJIOHEHHs Ka)J0TO 3HAYCHHS OT CPEIHEro 0
BBIOOpPKE MMEET BH
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3 (x—x
n (5.4.1)

rae S — cpeaHekBaIpaTHYHOE OTKIOHEHHE, X — 3Ha4YeHHe 0o0bekTa, X —
cpeHee 1Mo BEIOOPKE M N —4HCII0 0OBEKTOB.

5.4.3 KoHTpoJibHBIE BONPOCHI M 3a1aHUS AJISI CaM OC TOsI TeJIb H Ol
padoThI

1) Kaxue nenu umeer Kiaccudukanus no atpudyTam?
2) IlpuBepure OOIIYyI0 XapaKTEPUCTHKY METOIOB aBTOMATH3HWPOBAHHOM
KacCU()HUKAI[ MU 110 aTPHOyTaM.



famen 55
OBEPJIEMHBIE ®YHKIIN

5.5.1 Onpenenenue u 001asg XapaKTe PUCTHKA OBe PJIeH HBIX
¢y KU Mt

Osepaeni (Overlay) —s1o coBmecTHast 06pa0oTKa HAJIOKEHUS JBY X WA
OoJiee MCXOIHBIX CJOEB OJHOW Treorpaduyeckoil obnactv, B pe3yibTaTe
KOTOPOH CO3JaeTcsi NMPOM3BOHBIA CJIOH C HOBBIMH TreorpaduuecKuMU
JAHHBIMM KaK KOMOMWHAIMs TOIOJIOTHYECKUX CEIMEHTOB HCXOJHBIX
reorpaduueckux JaHHBIX. OBepiel — 3TO MOINHOE CpEeJICTBO aHaIM3a
MHO’KECTBa Pa3HOUMEHHBIX M PA3HOTHITHBIX IPOCTPAHCTBE HHBIX 00BEKTOB.

CymiecTByeT /IBa OCHOBHBIX ITyTH BBITIOJHEHHSI OBEPJICHHBIX OTIepaIii
— Ha BEKTOPHBIX MOJENAX M Ha PACTPOBBIX MOJCIAX Teorpaduaecknx
00bekTOB. ['eOMH(QOPMAIIIOHHBIE CHCTEMBI MPEJOCTABIAIOT BO3MOXKHOCTH
UCITIONB30BAaTh Takoke KOMOWHHPOBAHHBIN IyTh. BeIOOp MeTonma 3aBHCHUT
HpeXx/e BCeTO OT HeJeil aHamm3a, OT TOro, KaKue JaHHBIE YXKe CYIIECTBYIOT,
OT TpeOyeMoil TOUHOCTH aHaNM3a, OT CIOXKHOCTH omeparuii. OBepiei Hble
oTIepaIy MOTYT IPUBOJUTH K O TIIMYAIOMIMMCA pe3ynbTaTaM. Kaskplit myTsh
OBEPJICHHOTO aHAJM3a UMEET CBOIO CIICIU(UKY .

B cucteme, OCHOBaHHOW Ha GeKMOpHbIX MOOeAAX, TOIOJOTUYECKHE
OBEpJICHHBIC OTEpaly SBILIIOTCS 0OoJiee CIOXKHBIMH, 4eM B CHCTEME,
OCHOBaHHOW Ha PacTPOBBIX MOJENIX. Tak Kak MPOCTPAHCTBEHHBIEC JaHHBIE
XPAHATCS KaK TOYKH, JMHUU U/ UM TIOJMTOHBI, OHU TPEOYIOT OTHOCHU TE JILHO
CJIO)KHBIX TEOMETPHUYECKUX Olepanuii, YToObl BBIBECTH IepecedecHue
TIOJIATOHOB M CO3J1aTh HOBBIE Y3JIbI U JyTH C 00BEANHEHHBIMHU 3HAYEHUSIMU
aTpuOyTOB.

DneMeHTaMH OBEpJEHHBIX ONepaluid SBISIOTCS BXOJHOW  CJIOH,
OBepJEHHbIN ClOoM, BbIXOAHOHN cnoil. HamnojkeHue  mpoCTpaHCTBEHHBIX
00OBEKTOB BXOJHBIX CJIOEB TO3BOJSET pas3fAeiiiTh UX HAa TOMOJIOTHUECKUE
CerMEeHTl M KOMOMHHMPOBAaTh M3 JTUX CEIMEHTOB HOBBIE OOBEKTHI B
3aBHCUMOCTH OT e anaym3a (Puc. 5.5.1).
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BxodHou cro 1

BxodHoli cnoti 2
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Puc. 5.5.1 -KonuentyansHoe mpeCTa BIeHHE TOIO JJOTHIECKOTO
HAaJIO)KEHHsI BEKTOPHBIX CJIOEB

HoBble TOMTOHBI CO3al0TCS Ha MEPECEICHUN MOJIMTOHOB BXO JHOTO H
oBepJieitHOrO cnoeB. HajoxeHne JIMHEHHOTO 00BEKTAa HA TMOJMTOHAJIBHBIN
00BEKT pa3fgeisieT ero Ha ABa HOBBIX IOJIMTOHANBHBIX 00BekTa. HoBbIe
OOBEKTBl XpaHITCS B BBIXOJHOM CIJIO€; BXOJHOW CIIOM HE H3MEHSIETCS.
ATpuOyThl  NPOCTPAHCTBEHHBIX OOBEKTOB B  OBEpJIEHiHOM  cloe
MIPUCBAMBAIOTCS COOTBETCTBYIOIIMM HOBBIM IPOCTPAHCTBEHHBIM 00bEKTaM
BMeCTe C aTpUOyTaMH 00BEKTOB BXO IHOTO CJIOS.

Bo MHormx ciydasx TpeOylOTCS MaHMIYJSHUU ¢ OoJjiee 4eM AByMs
CJIOSIMU BEKTOPHBIX JAHHBIX JUIA JOCTHXKEHHs Lenu aHaymsa. Onepaunnu
BBIIIOJIHAIOTCSA ~ CTYNEHYAaThIM  CIIOCOOOM:  JiBA  BXOJHBIX  CJIOS
oOpabatpiBatoTcsi, 4YTOOBI (QOpPMHUPOBATH TMPOU3BOAHBIA CIIOW;, OTOT
MPOMEKYTOYHBIH CJIOW 3aTeM 00pabaThIBaeTCs ¢ TPETBHM CJIOEM, YTOOBI
¢bopMHpOBaTE CIEAYIONMA MPOMEXKYTOUHBIH CIOH, M Tak mgajee o
JOCTHKECHHUS JKe JIATeNIb HOTO Pe3yJIb TUPYIOIIETO CJIOs Kap TH.

B cucteme, 0CHOBaHHON Ha pacmpogvix Mooensx, TOMOJIOTHUECKHE
OBepJIeHiHbIE Olepalyu SBJIOTCS 0ojiee NMPOCTHIMHM, YE€M B CHUCTEME,
OCHOBaHHOIl Ha BEKTOPHBIX MojensX. Kakpas sueiika pacTpoBOro cios
CBsI3aHA C OJJHUM COOTBETCTBYIOIIMM IeorpadMueckuM MecTOINOJI0KEHHUEM .
Or10 nenaeT ee yNOOHOW Uit KOMOMHMPOBaHMS XapaKTEPUCTHK MHOTHX
cioeB B oJHOM cioe. OOBIYHO KaXKJIOH XapaKTepUCTHUKE MPUCBAWBAIOTCS
MHOTHE 3HaYCHMU, TI03BOJISIS HOJI30BATE IO MaTeMaTHIECKH
KOMOMHHPOBATh CJIOM M Ha3Ha4daTh HOBBIC 3HAUCHMS KajXXIOW sueiike B
BBIXO/THOM CJIO€.
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Puc. 5.5.2 —-Mnmoc tpaius cyMMHUPOBAHUSI IAHHBIX TIPU HAJIOKESHUH
PACTPOBBIX CJIOEB.

5.5.2 ByaeBa aaredpa B TOMOJIOr H4€C KOM HAJIOKe HUU

Jna peamm3zanuu Tonosnoruyeckoro HajoxeHus B I'MC ucnonb3yercs
anrebpa JOTUKU. DTO pasdes MaTeMaTHYeCKOW JIOTHUKH, W3y4aroniui
JIOTUYECKUE OTEepaIMy HaJ BHICKa3bIBAaHUAMU. Ee OCHOBOMOJIOKHUKOM OBLI
annmickuii matematuk Jlxopmk Byms (G.Bool). B anre6pe norumku
UCTHHHOCTHBIC 3HAYCHHUS BBICKa3bIBAHUIN NPUHITO 0003HA4aTh ynciamu 1
(uctuna — true) m O (moxs — false). Kaxnoit noruueckoi omeparuu
cootBeTcTBYeT (QyHKIMs, npunuMmaromas 3Hauenus 1, 0. Takue ¢yHkunu
Ha3bIBAIOTCS (PYHKIMSAMH aJIreOPhI JIOTUKH WK OYJICBBIMHU (Y HKIHSIMH.

YToOBI ONIpesie T, ABISICTCS JIM ONPEICIICHHOE COCTOSIHUE MCTHHHBIM
WA JIO)KHBIM, B MPOCTPAHCTBEHHOM aHAJM3€ HCIOJb3YIOTCS JIOTHYSCKHUE
omepaTopsl ByneBoii amre6psi, kotopbie obGosmauatorcs AND (M), OR
(MWJIN), NOT (HE) B TekcToBOM (hopmate, u cootsetctBenno (1, U, = B
CHUMBOJIGHOM (opmarte.

JlBa  BXOJHBIX CJOSL  TOMOJOTHYECKOTO  HAJIOXKEHHS  MOXHO
paccMaTpuBaTh Kak Ba Habopa maHHBIX — Habop A u Habop B. Jlas mHux
OTIPEIeIIII0 TCS CJIely FoIie 0a30BbIE JIO THYECKUE OTIEPALIUH :

" jormueckas omnepamus kowviomkyus A () B —  ompenenser
nepeceyenue IBYX HAOOPOB HAHHBIX, HICHTH(QUIMpYIOIIEE TE
CYLIHOCTH, KOTOpbIE MpHHayiexkaT u Habopy A u Habopy B
(ucunuo A u B);

" jormueckas omepauus ouswvronkyus A |J B — ornpenessieT
obveounenue ABYyX HaOOPOB NAHHBIX, HJICHTUQHUIUpPYIOUIEE T
CYIIHOCTH, KOTOPBIC MPUHAICKAT Wi Habopy A wm Habopy B
(ucunuo A i B);

»  joruueckas omepauus ompuyanue A - B —onpenensiet pazrnocme
IByX HAOOpPOB JAHHBIX, HJACHTUPUIMPYIOWAS Te OOBEKTHI
KOTOpBIE NpUHAIEKAT A, HO He B. (acTunHO HE B).

29z



OTH COOTHOLICHU ST MOKHO BU3yalIM3UPOBATh C MOMOINBIO quarpaMM Benna.

A AND B ACRB ANOT B

Puc. 5.5.3 —Jluarpammbl Benna

Hcrnonb3yst 6a30Bble JIOTHYECKUE OIEpaldi MOXHO OIUCATh CIIOKHBIE
JoTHdeckue (QyHKIIUH.

Bynesa anrebpa mpuMeHSETCS B BBIYHCIICHHH WM MOJCIMPOBAHUH
HOBBIX OOBEKTOB B TOMOJIOTHUECKOW OBepieifHONH 00paboTKe s CHCTEM,
OCHOBAHHBIX Ha BEKTOPHBIX U PACTPOBLIX MOJCJIAX. OtH onepanuu MOTYyT
MPUMCHATECS KO BCEM THNAM JAHHBIX — OYJEBBIM, OTHOCHUTCIIBHBIM,
HMHTEPBaJIbHBIM, OPSAKOBBIM HJIM HOMHHAIBHBIM.

5.5.3 BekTopHble oBe pJieiiHbIe OTie PATOPbI

5.5.3.1 Knaccugpuxayusn eexkmophuix oeepneiinvix onepayuii

Tononoruyeckue BEKTOPHBIE OBEPJICIHBIE omnepanuu MOKHO

KIaccUpUUMPOBATH 110 IBYM OCHOBaHusM [58]:

1) 1o sneMeHTaM, KOTOPbIE COAEPKATCS B CIOSAX ULl HAJIOKEeHHUs (MM 110
CIOSIM, COJEpPXALUM TOYEYHBIC, JIMHEHHbIE WM [OJMIOHANbHbIE
9JIEMEHTHI),

2) no Tuny omnepauuu (Hampumep, TEHEPUPOBAHHE BBIXOJHOIO CJIOS
OlepauMsAMU COCAMHEHHUs, HEPECCYCHUS] WIM JAPYTMMH OYJICBBIMH
OTIEPALUSIMH).

Knaccugurayua eexmopnoix o06epieliHblX onepayuii no  Mmunam
971eMEeHIM08 KA 0020 COA.

BekTopHBIE OBepJieiiHbIE OTIEpallMy BKIIOYAIOT HAJIO)KEHUE TOUYESUHBIX,
JMHEHHBI X MM TTOJIM TOHAJIBHBI X IPOCTPAHC TBEHHBI X 00BEKTOB O THOTO CJIOSI
Ha MOJIUTOHAJIbHBIE POCTPAHCTBEH HBIE 0O BEKTHI APYTOTO CJIOS.
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Crenyrommas tabmua 5.5.lunentudunupyer oBepieiiHble ONMUMH U1
KaXIOW BO3MOXHOW KOMOMHAIIMKM TUIIOB 3JEMEHTOB, COJCPKAIIUXCS B
JIBY X BXO JIHBI X CJIOSIX.

Tabn. 5.5.1 —Knaccudukamus BEeKTOPHBIX OBEPIICHHBIX ONEpaIMid 1O
TUIIaM 3JIEM EHTOB

Tun Touku JIunun Tlomronst
3JIEMEHTOB
Toukn Hanoxxenue Touka Ha JIMHAH Touka B MOJUTOHE
TOYEK (Point—in—Line) : (Point—in—Polygon
(Point—on—Point
JInaun Touka Ha M HUHA Hanoxenue JIuHUS B MOJMTOHE
(Point—in—Line) TMHAH (Line—in—Polygon)
(Line—on—Line)
Tlomrons: Touka B Jluaus B Hanoxenue
MOJIUTOHE TMOJIMTOHE MOJIMTOHOB
(Point—in— (Line—in— (Polygon—on—
Polygon) Polygon) Polygon)

Knaccugurayus eexmopHwix 06epieliHblx onepayuil no muny onepayuu
Tun OBEPJIEUHOMN ornepauuu omnpeaessieTcst KOMOHHAIHEH
UCIIOJIB30BAaHUS JIOTHYECKUX orepatopoB. [Ipu sToM kakpas kKoMOWHanus
OyJeT TMPOW3BOUTh Pa3IWIHBIA BBIXOJHOW CJo¥. Pa3Hble mporpamMHbIe
npoxyktsl 'MC moryT uMeTs cBou Has3BaHus onepauuil. Hampumep,
ArcGlS 9x uMeer MHCTPYMEHTBI OBEpJCHHBIX ONEpPAIii, IPHUBE ICHHbIC B

Tabn. 5.5.2.
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Tabmmua 5.5.2 -UacTpyMeEHTH OBep JieiHbIX omepanmii B ArcGIS 9x

Wuctpymenr Onucanune
DTOT MHCTPYMEHT CO3/jae T KJIacc
IPOCTPAHCTBEHHBIX 0OBEKTOB U3 TEX
Erase MIPOCTPAHCTBEHHBIX 00BEKTOB MJIM Yac Tei
(Cmupanne) IIPOCTPAHCTBEHHBIX 00BEKTOB, KOTOPBIE
Ha X0 TCsl BHE CTUPAIOIIETO Kilacca
IIPOCTPAHCTBEHHBIX 00BEKTOB.
DTOT UHCTPYMEHT KOMOMHUPYET 4acTh
Identity IIPOCTPAHCTBEHHBIX 00bEKTOB, KOTOPEIC
HaKJIa GIBAT0 TCS M JICH THAYHBIM U
(U neaTMYHOCTS )
IIPOCTPAHCTBEHHBIMH 00BEKTAMH /IS CO3 JAHHS
HOBOTO KJlacca MPOCTPAHCTBEH HBI X 0OBEKTOB.
OTOT MHCTPYMEHT CO3/[aeT HOBBII Kilacc
Intersect IIPOCTPAHCTBEHHBIX 0OBEKTOB U3
(TTepeceuenmue) MEPECEKAIOIIN XCS TIPOC TPAHCTBEH HBI X 00 BEKTOB
00muXx B 000UX KJIaccax MPOCTPAHCTBEHHBI X
00BEKTOB.
Co3naet Tun coeAMHEHUs Tab UL, B KOTOPOM
. . 0JIsl U3 TabJIHMLBI ATPUOYTOB OJHOTO CJIOS
Spatial Join
IIPUCOEMHEHBI K TalJuIe aTpuOyTOB APYTOro
(IIpoctpanc tBeHHOE
CJI0s1 HA OCHOBAHUH O THOCH TEJILHO IO
COEIMHEHHE)
MECTOIIOJIOKEHHS TPOCTPAHC TBEHHBIX 00BEKTOB
B JIBY X CJIOSX.
. OTOT HHCTPYMEHT CO3/ae T Kilacc
Symmetrical Py
Difference IIPOCTPAHCTBEHHBIX 00BEKTOB U3 TE€X BXO HBIX U
OBEpJICHHBIX IPOCTPAHCTBEH HBI X 00 BEKTOB MM
(CummeTtpuueckast N
a3HOCTS) 9acTei IPOCTPaHCTBEHHBIX 00BEKTOB, KOTOPEIE
P HE HaKJIaJbl BAIOTCS .
OTOT HHCTPYMEHT CO37Iae T HOBBIH KJIacc
Union IIPOCTPAHCTBEHHBIX 00BEKTOB, KOMOUHUPY ST
(O6benunenue) MPOCTPAHCTBEHHBIC 0OBEKTHI H ATPUOY ThI
KQ)KI0TO KJIACCa IPOCTPAHCTBEHHBI X 00BHEKTOB.
OTOT HHCTPYMEHT OOHOBIAE T ATPUOY THI U
Update IeOMETPHUIO BXO JHOTO KJIACCa POCTPAHC TBEHHBIX
P 00BEKTOB NJIM CJIOST OOHOBIIIIOLIUM KJIACCOM
(O6HOBIEHKE)

IPOCTPAaHCTBCHHBI X 00BEKTOB UJIH CJIOEM,
KOTOPBIM OHH HaKJIaAbl BAKOTCH .
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5.5.3.2 AnropuT™Mbl Be KTOPHBIX OBe pJie iHBIX ome panuii

W3 BO3MOXHBIX KOMOMHAIIUM HAJOXKEHUM TOYEUYHBIX, JUHEHHBIX WA
MOJIMIOHABHBIX ~ MPOCTPAHCTBEHHBIX OOBEKTOB  OJHOTO  CJIOS  HA
MOJIMTOHANIBHBIE TIPOCTPAHCTBEHHBIE OOBEKTHI JAPYIOTO CIOSI OCHOBHBIMH
SIBIISIIO TCSL TPH CJIE Y FOIIMX alTOPUTMa 00pabOTKH:
=  "Touka B nmoiurone” (Point—in—Polygoi
»  "Jlunus B monurone” (Line—in—Poygon),

»  "Tommrou ua noymrone” (Polygon-on—Pojgon), nupiMu cioBamMu

"Ogepueit monmuronos” (Polygon Overlay.

Anzopumm onepayuu " Touka 6 nonuzone"

Onepanus "Touka B momrone” (Point—in—Polygonynenuduuunpyer
MOJIMIOH, B KOTOpPBIM MNajaeT KaxkJas Touyka. Pe3ynpTaToM HaJIoXKeHUs
"Touka B NOJMIOHE" SABJIETCS MHOMECTBO TOYEK C JOIOJHHTEJLHBIMU
aTpuOyTaMu MOJMTOHA, B TIPEJieIaX KO TOPOTO HAXOATCS TOYKH.

AsroputM onepanuu "Touka B 1o JMroHe" CJie Iy FOIIni |

1) Bravame  WCHONB3yeTCS  JKCTEHT  TOJUTOHAa  (MHHHMAJBHBIH
OTPaHUYHUTENBHBI i IPAMOYTOJBHAUK). ECIM TOUYKa JIe)KHT BHE HKCTCHTA
HOJIMIOHa, TOTJAa OHAa TAKXKE [0JDKHA HAXOJMTHCS BHE MOJMroHa. B
TaKoM ciiyyae anamm3 3akonded. ([Ipumep na Puc. a) Onnako, eciu
TOYKa MaJaeT BHY TIpb 3KCTEHTa, TpedyeTcs npo JomKeHne 00paboTku.

2) B 0omHOM HANMpPaBIEHHH OT BHIOPAHHON TOYKHM BHIYEPYMBAETCS JIMHHSA
napamesibHo ocu WM X Wi Y, KOTopas MpeACTaBisieT co0oi
HAIPABJICHHBIN JIy4, Ha3bI BACMbIil HHOTIA ''TIOJIOBUHOW JIMHHU .

3) 3areM pacCUMTBIBAETCS YHUCIIO NEPECEYEHUH 3 TOM "TONIOBUHEI IMHHU" C
rpanuieil momurona. Ecim pe3ymbTaT — YETHOE YHCIO, TO 3TO
yKa3bIBa€T HA TO, YTO TOYKA HAXOAMTCS BHE mojuroHa. Ecim pesynbtat
— HEYETHOE YKCJIO, TO 3TO yKa3blBaeT Ha TO, YTO TOYKA MaJaeT BHY TPb
HOJIMIOHA.

OrnricaHHbIil anroput™ ananu3a "Touka B mosmrone” paboTaer Takke U

VISl YACTHBIX CJIy4YaeB: &) OCTPOBHbIX I10JIUTOHOB, 0) IOJUTOHOB C JBIPAMH,

B) BOTHY ThIX 10 JIMTOHOB. [IprMephI 3TUX OTAEIbHBIX CIIy4aeB MOKa3aHbl Ha

puc.5.5.4.
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a)

Puc. 5.5.4 —Hanoxenue "Touxka B o Jmrone”

TIpo6ieMBl BO3HHMKAIOT, €CIM a) TOYKa HAXOJMTCS TOYHO Ha TPAHHMIIE,
0) TouYKa HAXOAWTCA HA y3j1€ WIM BepIIMHE, B) CETMEHT JIMHUH
KOJUTMHEAPHBIH "MosioBHHE JUHHH'. B 3TUX ciydasX, WHIWMBHIYaJbHbIE
naketsl [ IC UCTIOJIb3YI0 T UX COOCTBEH HBIE ITPABHUJIA PEILICHUSL.

[Ipumep ucnonp3oBanus aHam3a "Toduka B MoJMrone": omnpeneieHue
4ycia MpaBOHApyUIeHHH, 3aQUKCHPOBAHHBIX B TOYEYHOM CJIOE, IO
MUIIMLEHCKIM YYaCTKaM.

Anzopumm onepayuu "Jlunua é nonuzone"

[MonuroHabHbIe MPOCTPAHC TBEHHBIE OOBEKTHI O IHOTO BXOJHOTO CJIOS
MOTYT OBITh HAJNOXKEHBI HA JIMHUY (IyrH) APYroro BXOIHOTO cios. JIunus
MOXET COCTOSTh M3 MHOTMX cerMeHToB. AHamu3 "Jluaus B mojmrone"
UACHTAQUIMPYET TMOJUTOH, KOTOPBIA COJEPKHMT KAyl JIMHHIO WA
CerMeHThl JIMHUK . Pe3yibTaToM HanoxeHus "JIMHHS B MoJMrone” sBJseTCs
HOBBIM CJIOM, COJCpJKAIMii JIMHUKA C JOTOJIHUTEJIbHBIMH aTpuOyTaMu
MOJIMTOHOB, B KOTOPBIE 113 JAOT JIM HHH.

TloCKOJIbKY JIMHUM W TIOJIATOHBI COCTABJICHBI M3 CETMEHTOB, aHAJM3
"Jlunust B moymrone" TpeOyeT onpeleNeHus . nepecexaeTes au Jiro0oii n3
3TMX CEIMEHTOB C HakjJaJplBaeMOH JMHued. 3ajada OIpeleseHus,
NEePECEKAIOTCs JIM [IBa CETMCHTA JUHHHU, PEUIACTCs M0 PAaHEE MPUBEACHHBIM
MaTeMaTHYECKUM 3aBUCHMOCTIM a pasjene 5.2.



1)

2)

3)

4)

5)

oy

Puc.5.5.5 —Hanoxenue "JIunus B noymroune"”

I'eonHpOpMAIOHHBIE CHCTEMBI HCIIOJIB3YIOT CJIe Ty FOIINH aJITOPUTM.
Y1o0Bl YMEHBUIMTh YHCIO TPEOYEMBIX BBIUMCIICHHH HCIOJIB3YIOTCS
9KCTEHTHI JIEMEHTOB. ECIM SKCTEHT JIMHUM MOJHOCTHI0 HAXOIUTCS BHE
9KCTCHTA MOJIUTOHA, JMHHS OINpPEACICHHO HAXOJUTCS BHE IIPEICIIOB
NOJIMTOHA, M HAa 3TOM aHANM3 3aKaHYMBaeTCs. B IpoTHUBHOM ciydae
TpebyeTcs npoao Jokenre o6pabotku (Hampumep, puc. 5.5.5).
[TockoNMbKy JTHUHHS MOXET OBITh COCTABICHA M3 MHOTHX JIMHEHHBIX
CEeTMEHTOB, KaXKIpId CErMEHT JIMHHU JOJDKCH OBITh HCIBITAH Ha
HepeceyeHne WK BIIOXKECHUE B IIPeJieIax MOJIMTOHa.

[MonMroHbl MOTYT UMETh BOTHYTOCTH HJIM JBIPHI BHYTPU HHUX, IO TOMY
HE JJOCTATOYHO ONPEACNINTh, JIEXKAT I 00a KOHI[A CerMEeHTa JIMHUU B
npenenax moJymroHa. YtoOsl pemmmTs 3Ty 3agady, o0a M IOJHUIOH H
CerMEHT JIMHMU  710680pauuqiom TaK, 4TOOBI CEIMEHT JIMHHHU CTall
napaJule IbHBIM K O JHOM ocH.

Uro6bl OmpenennTs, HaXOOUTCS JIM KaXKAbIH KOHEI] CeTMEHTa BHY TpHU
WM BHE MOJMIOHA, OT KAXKJIOr0 KOHIIA CErMCHTA BBIYCPYHBACTCS
JUHHS TApajIebHO ocu WM X Wik Y, KOTOopas HpeCTaBIBIeT coOoi
HANPABICHHBIA JIyd. 3aTeM HCHOJb3yeTCs KPUTCPHUH TIOJOBHHBI
muaun” (omucaHubiil B aHamu3e "Touka B MOJUroHe") OTHOCHTEJIBHO
KOJIMYECTBA TOYEK IMEePECeUCHHs Jiyda ¢ rpaHueil mommrona. Creayer
3aMETHTh, YTO TOYKHM IIEPECCUYCHHUS 'TOJOBHHBI JIUHHU" HE
00513aTeTIbHO MOTY T OBITh TOUKAMHU IIEPECCUCHHUS CETMEHTA.

Ecmu pe3yibTaT TECTUPOBAHHS ITOCPEIACTBOM ‘TIOJOBHHBI JIMHUH'
MOKa3bIBAET, YTO 00€ TOYKM CErMEHTA HAaXO IITCSl BHYTPH IMOJIMIOHA M
HEeT MepeceyeHuil CerMeHTa, TO BCS JIMHMS HAXOJUTCS BHYTPH
noymrona. MHave, ecii HayalbHAsS TOYKa CETMEHTA PAaCIIOIOKEHA BHE
NOJIMTOHA W [IEPBasi YacTh CETMEHTA JMHHM HAXOJMTCS BHE IOJMTOHA
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JI0 TEpBOU TOYKM IEPECEUEHHs CErMEHTa, BTOpas 4YacTh CETMEHTA
JMHUM PACTOJIOKEHA BHYTPH TOJMIOHA JO CIEAYIOMEH TOUKH
fepeceyeHns CETMEHTa, M TAK JaJiee.
6) DOrta mpoueaypa NPUMEHAECTCA JUIA KaXJOrO M3 CETMEHTOB JIMHHH,
(GOPMUPYIOLINX JIMHUIO , KO TOPast aHAIM3UPYETCS.
IIpumep HUCMOB30BaHUs aHamM3a "JIMHUS B MOJMTOHE". ONpe/esicH e
JIOKAJIN3AIMK TpyOOTIPOBOIOB B IPEieaX KBapTajioB rOpoIa.

Anzopumm onepayuu " Ilonuzon na nonuzone"

Ipouecc "Tlomwron ©Ha noxMroHe” CcoOBMECTHO 0OpabaTeiBaeT
HAKJIa IbIBAEMbI€ MTOJIMTOHBI OT JIBY X BXOIHBIX CJIO€B, Y TOOBI CO3/IaTh HOBBIE
NOJMTOHBI B BBIXOJHOM clioe. Pesympratom anHamu3a '[loouron Ha
noJMroHe” SBISICTCS BBIXOJHOM CJIO#, COICpIKAIIUi HOBBIC IOJMIOHBI C
aTpuOyTAMH OT K&K IOTO M3 JBY X OBEPJICHHBI X TOJUTOHOB.

IMoCcKOJBbKY TpaHHIBI MOJUTOHOB 0OPa30BaHbl U3 CETMEHTOB JIMHUIMA,
aHamm3  "Tloymron wHa  mosmrode”  TpeOyeT  OIpeleNicHHsA  TOTO,
HepeceKaroTcsl JIM 3TH CErMEHTHl OBeplieiiHbiX JmHui. O6GpaboTka it
anaym3a "TloJMTOH Ha HOJUroHe" SIBISIETCS] [0 CYIIECTBY TOHM JKe CaMoW,
4t0 aHaym3 " JIuHMA B mosuroxe”.

5.5.3.3 Ba3zoewie osepaeiinvie onepauuii 6eKmMopHsIX MO Oenell

BektopHas oBepiielinas 06paboTKa MCHOJB3YyeT MPEABAPHTEIBHO
ynomsiHyteie OyneBbl snorndeckue omnepaiu AND, OR, u NOT, uto6snt
onpeneuTh nepeceuenue (INtersection)umn o6vedunenue (Union) msyx
cioes, u donoanenue (Comple mentd naoro cios B cuctemy.

BektopHass oBepieiiHas o0paboTKa TakKe WCIHONB3YeT OYJeBbI
omnomenus exmouenus (Inclusion (6osnauenne [)) um uckrouenus
(Exclusion ¢6o3nauenne [)), 4T06BI ONpeENEIUTs, KOTOPAs 4aCTh CJIOS MK
COJIEPIKUTCS WM HE CO JICPIKUTCA B TIPEIENiaX JIPYroro CJOs B CHCTEME.

Hanpumep, paccmotpum jBa ciost A, B s TUC:

*  Onepanus “A [0 B” onpenensieT yacts ¢iioss A, KOTOPast COOePHCUMCSL

B cioe B.

*  Onepamuss “A [0 B’ omnpememsier 4yacte cios A, KoTopas #e

cooepacumes B cnoe B.

CylecTByIOT MHOTOYMCIIEHHBIE BEKTOPHBIE OBEPJIEHHBIE OIEPAIHH,
OJIHAKO BCE OHU SBJISIOTCS MPOU3BOIHBIMH OT YETHIPE X 0A30BBIX OTIEPALIHA:
Union, Intersection, Inclusion, Exclusion [58].
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Obveounenue

Obvedunenue (UNION) ananorudno GyJeBy JOTHYECKOMY OTIEPATOPY
OR (AJIN), rme Bce 3J€MEHTH OT OOOMX BXOJHBIX CJOEB OyayT
IPHUCYTCTBOBATH B BBIXO JHOM CJIO€. DTOT HHCTPYMEHT CTPOHUT HOBBIN KJIACcC
IPOCTPAHCTBCHHBIX OOBEKTOB KOMOMHHPOBAHHEM  IIPOCTPAHCTBEHHBIX
00BEKTOB M aTpubyTOB KaXHOTO KiIacca IPOCTPAHCTBEHHBIX OOBEKTOB.
OGBEKTHl BXOHOTO CJIOSl Pa30MBAIOTCS MEPECEKAIIMMH UX OObEKTAMH
OBEpJICHHOrO cJosi.  ATpUOYTHl OOBEKTOB BXOJHOTO CJOS COZAEPXkar
aTpuOyTEl 00BEKTOB BXOAHOTO U OBEPIICHHOTO CIIOS.

a) 6) B)
Puc. 5.5.6 —O6beauue HHe TOJUIOHAIL HbI X 0OBEKTOB [BY X CJIOEB:
a) BX0 IHOH cJioii 1,6) oBepJieitnbl it clioil 2,B) BEIXOJHOM cilol 3

Omepannsi 00BeIMHEHHS IBYX CJIOCB MOXET OBITH IpEJCTaBJICHA B
OyJieBoii anredpandeckoit popme:
Cmo#t 1 U Croit 2 =Crno#t 3 (6.5.1)

Ilepeceuenue

Ilepeceuenue (Intersection)  ananoruyno OyJeBY JOTHYECKOMY
onepatopy AND (1), BEIYHCIISIET TEOMETPUIECKOE MEPECEUEHUE BXO HBIX
1 OBepJIeHHBIX 00BHeKTOB. OOBEKTHl UM YaCTH 00BEKTOB, 00IINE T BCEX
cloeB u/Wm KIaccoB OOBEKTOB, OyAyT 3aMUCaHbl B PE3YJILTHPYIOIMN
ki1acc. OOBEKTbl BXOJHOW KapTbl, KOTOpPbIE HE TMOKPHITEI O0OBEKTaMU
OBEpJICHHON KapTel, MTHOPHUPYIOTCA. ATPUOYTHl IOJHMIOHOB BBIXOJHOM
KapThl CO IepKAT ATpUOYThI TIOJIMTOHOB BXO AHOM M OBEpJIEHHOI KapT.
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a) 0) B)

Puc.5.5.7 lepeceuenue noauroHanbHel X 00bEKTOB JIBY X CJIOEB:
a) BX0 IHOM coi 1,0) oBepJieiinbi it c0il 2,B) BbIXOJHOM Clioi 3

Omnepanust mepecedeHHs [BYX CIOEB JBYX MOJIMTOHAJBHBIX CJIOEB
MOKET OBITh MpeCcTaBieHa B OyJeBo# anredpandeckoit popme:

Cioii 1 Croit 2 =Croit 3 (5.5.2)

Bxnrouenue

Onepanus exmouenus  (INclusion) ompenensger yacts oBepJEHHOTO
CJI0sl, KOTOPBIA COAEPHKUTCS BO BXOJHOM clioe. BbixomHoi cioit Oy et
COJIEP>KaTh BCE HJIEMEHTHI NIEPBOIO BXOJHOTO CJIOS, @ TAKXKE BCE 3JIEMEHThI
BTOPOTO BXOJHOTO CJIOS, CYIIECTBYIONIHE B reorpaiaecKoM IIPOCTPAHCTBE
NEPBOrO0 BXOJHOIO Cl0si. BKIIOUeHHE MCNOJB3YyeT BXOIHOM ClIOM Kak
mabJIoH, B KOTOPOM OOBEKTHI OBEPJICHHOTO CJIOS OTCEKAIOTCS 10 pedpaM H
00BEMHSIOTCS

f

a) 0) B)

Puc. 5.5.8 —BximoueHune o mMroHaibHeIX 06bEKTOB JIBY X CIIOEB
a) BXo IHO# cIoit 1,6) oBepieiinsit crioit 2,B) BEIXOXHOH cioit 3
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Onepanyst BKJIFOUEHHUS ABY X CIOCB JBY X I10 IMTOHAJBHBIX CJIOEB MOXKET
OBITh Ipe icTaBJicHa B OyseBOil anredpandeckoit popme:

(Cnoit 20 Cioii 1)U Coit 1 =Cnott 3 (5.5.3)

Hcknrwuenue

Onepanus uckmowenus (Exclusion) “A 0 B” onpeznenseT 9acts BXOAHOTO
Closl, KOTOpasi He coldepicumcsi B OBepleiiHOM ciioe. BbixomHO# cioit
OylIeT cozepkaTh TOJIBKO TS 3JIEMEHTHI MIEPBOTO BXOTHOTO CJIOS, KOTOPHIE
HE SBIIIOTCS reorpauiyeckuM HPOCTPAHCTBOM BTOPOTO BXOJHOTO CIIOS.
HckmrodyeHne HCIONB3yeT OBEPJICHHBIA CJIOM Kak TMIabJjoH, KOTOPBIM
00BEKTHI BXOJHOTO CJIOS O TCEKAI0 TCS TI0 €T0 pedpam.

(]

a) 0) B)

Puc. 5.5.9 —lckirouenune moauroHaaIbHbIX 00bEKTOB JABY X CJIOCB!
a) BX0 IHOM coi 1,0) oBepJieiinbiii ci0il 2,B) BBIXOHOHU clioi 3

Ornepanysi UCKIIOYEHHsS JBYX CJIOEB JBYX MOJMTOHAIBHBIX CIIOEB
MOXET OBITh MPE/ICTaBJIcHa B OyJIeBoi aarebpandeckoit popme:

Croii 1 0 Croit 2 =Croii 3 (5.5.4)

5.5.4 PactpoBble oBepieiiHbIE OTIe PATOPBI

BekTopHBIE OBepIeifHBIE OTIEPATOPHI MPUBOJAT K OOJBIIEH TOYHOCTH
pe3ynbTaTa, HO OHM TEOMETPHIECKH CJIOXKHBIC, H 3TO MHOTJA MOXET OBITh
CIIeICTBHEM OTHOCUTEJIBHO MEJJICHHON pabotsl omepaTtopa. OBepielHble
nporpammbl ¢ pactpamu (Raster overlay operatorsje umeror 31oro
HEJ0CTaTKa, TaK KaK OOJIBIIMHCTBO MX BBIMOJIHSIOT BBIYUCIICHUS ' SYEHKH
Ha siueiike”, 1 MO3TOMY OHH ObICTpBIE. PyKOBOMIIMM NPUHIMIIOM SIBIISIETCS
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CpaBHEHHE WM KOMOWHHUPOBAaHHE 3HAUYCHHH XapaKTepHUCTHK MECTO-
MOJIOKEHUS, 110 TIy4aeMBbIX U3 ABY X CJIO€B.

O0paboTKa pacTpoOB BHINOJIHIETCS NOCPEACTBOM SI3bIKA MPEACTABIICHHS
onepauuii Ha pactpax. Tako#l A3bIK UCNOJb3YETCA B KalbKYJSITOPE pacTpoB
(Raster Calculator).On mo3BosseT BHIYMCIMTL HOBBIE pacTphl Ha
OCHOBaHHHU CYIIECTBYIOIIMX, HCIONB3Yys psig QyHKIMH n onepatopos. K
CO’KANICHUIO, UCYUCIECHHs pacTpa MPOXOIAT CKPBITBIMHU IOJ Pa3IMYHBIMU
Ha3BaHUSAMU U HE BCE IpeIararoT Ty ke G yHKIHOHAIBHOCTh. Vcuncnenns
pacTpoB ommpaercs Ha anmredpy kaprt. IIpu mpowsBoacTBE HOBOTO pactpa
HYKHO 00ECIIeYUTh UM UL HETO U OIPEJCIITh BEIPAKCHUE BBITHCICHHS.
370 fenaeTcs B Ha3HAYEHHUH OINIEpaToOpa Clie [yIomero ¢popmara:

Output_raster_name ;= Raster_calculus_expression(5.5.5)

(HMms svixoonozo pacmpa . = Bvipadicenue svluucienus pacmpa)

BelpakeHHe CIpaBa OLEHHBAETCA NMPOTPaMMOIl M pacIp, B KOTOPOM
3aTeM XpaHATCS pe3yIbTaThl, Ha3bIBACTCA UMEHEM C JI€BOW CTOPOHHI.

BblpakeHHEe MOXET COJAEpPXKATh CCBHIIKH Ha CYIIECTBYIOIIUE PaCTpBHI,
omepatopsl ¥ (QyHkiuuu. VIMeHa pacTtpa M KOHCTAaHTBI, KOTOpBIC
UCTIONB3YIOTCS B BBIPAaXKGHWH, HasbIBalOTCS ero omnepanaamu. Kormpa
BBIPAXCHUE CO3JAHO, MporpaMMma OyIeT BBIYMCIIATE HAJIOKCHUA " SYCHKH
Ha sdeiike”, HAYMHAS OT NEPBOW SUCHKH B MEPBOM DSy, U MPOJIOJDKAS [0
TOCTIeHEH sUeHKH B OCTEAHEM PSALY.

Iporpammel ['YIC TMEIOT IIMPOKHUH JMaIa30H ONEpPaTopoB U (YHKIHH,
KOTOPBIE MOTYT UCTIOIB30BATECS B MICUUCIIC HUH PACTPOB.

Apugpmemuueckue onepamopul

BeIpaskeHHe BBHIUMCIEHHS PACTpAa MOXKET BKIIOYATH apudmernueckue
onmepatopsl  (Arithmetic operators) +, —, *, /Hanpumep, BbIYHCIICHHE
pactpa wa puc. 5.5.10 BeMONHAETCH HA OCHOBAHHM CJEIYIOLIETO
BBIP&KEHUSI

C=A+B.

1111 4 71 6] 5 8 8 9
1] 3| 2 71 4] 3 8| 7| 5
+ =
4 1211 6| 2| 4 100 4| 5
A C B

Puc. 5.5.10MnmocTtparus CyMMBI IBY X pACTPOB
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BelpaskeHue  BBIYMCICHHS  pacIpa MOXKET TakK)Ke  BKIIOYATh
TPUTOHOMETPUUYECKUE OTIEpaTophI SiN, COS, tan, asin, acos, atan

BbipaxkeHue BBIUMCIIEHMS pPacTpa MOXET BKIIOYaTh HECKOJbKO
apupMeTUIECKH X OTIEpPaTOPOB.

Onepamopbt CPA6HEHUA U .JjocuiecKue

KanpkymsiTop pacTpoB MOKET HCIOJB30BaTh OIEPATOPHI CPABHEHUS
(Comparison operators) <, <=, =, >=, >, #>JOTHYECKHE OMECPATOPHI
(Logical operators) AND, OR, NOT, XORBesipasxxenue A XOR B BepHo,
ecim BepHO wm A mimm B, HO He o0Oa. [IpuMep mpuMeHeHHS omepaTopa
CPaBHEHHS:

C=A<>B

Omnepatopel CpaBHEHHs U JIOTUMECKHE BBIUUCISIIOT pPacTpbl Ha

MCTUHHOC THBIX 3HaueHus X "uctuna” (true)u "noxs" (false).

Ycnoenvie BbIPAIICCHUA

Venosusie Beipaxenus (Conditional expressionsy kainbkyiastope

pPAacIpOB MO3BOJAIOT ONPEJE]IUTh, T BBHINOJIHAETCS ycnoBue. OOumii
(dhopmaT BeIpaKeHU :
Output raster ;= IFF(condition, then expression, else expressidB)5.6)
(Boixomuoii pactp = VYcioBHas (yukuus —(ycioBHE; BbIPaXKEHHE, IJ€
YCJIOBHE BBIMOJIHAETCS; BRIPAKEHUE, T1C YCIOBUE HE BBIIIO JIHSECTCH))

Hampumep:

IFF(@4 =5, “land”, “lake”)

Komnnexcuvie svipasicenus
O0paboTka  pacTpOB  MOXKET  BBHIMOJHATHCS  KOMIUIEKCHBIMU
BBIPQKCHUSIMH, BKJIOYAIONIAMH apU(QMETHUECKUE OIMEPaTOPhI, OMEPaTOphI

CpaBHEHUS U JIOTHYECKUE , HA OCHOBaHUM X Tabamunbix nanueix (Overlays
using a decision table).
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5.5.5 KoHTpoabHble BONPOCHI M 3aJaHHUS JJs €aM OCTOsI TeJIb HOii

padoTsl

1) Tlpusemure ompejaenecHUe W OOUIYIO XapaKTEPUCTHKY OBEPJICHHBIX
byHKINR

2) Kakue normdyeckue onepanud GyJeBoi aareOpsl MOTYT OBITh JUBL ABY X
HabOPOB TaHHBIX?

3) IlpuBeaute KiaccUPUKANNN BEKTOPHBIX OBEPICHHBIX OTIEPAIIHI.

4) Onwumute anropum™ otneparuy "Touka B moaurone”.

5) Onummte asroput™ oneparwmu "JIMHAS B TIOMMTOHE" .

6) TlpuBennTe OO0 XapaKTEPUCTUKY GA30BBIX OBEPJEHHBIX OTIEPAIMi
JUIsl BE KTOPHBI X MOJICIICH .

7) TlpuBexute 00Uy XaPAKTEPUCTUKY 0a30BBIX OBEPJEHHBIX oneparuii

JUIsl pacTPOBBIX MOJIENIEH .
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Pasmen 5.6
®OYHKIIMN OKPECTHOCTHA

5.6.1 Onpenenenne 0Kpec THOCTH

Ton oxkpecmoctsio  (Neighborhood) reorpaduueckoro  o0bekra
MOHUMAETCs OKPY’KAaIollee €ro MNpOCTPaHCTBO. B0 MHOMMX ciydasx
NPUTOJHOCTH HEKOTOPOTO MECTOIOJIOKEHHSA I ONPEACTCHHBIX IeNeH
3aBUCHT HE TOJHKO OT TOTO, YTO HAXOJMTCS B HEM, HO M OT TOTO, YTO €CTh
Bosne Hero. Ilo3ToMy, TeOMH()OPMAIMOHHBIE CHCTEMBI  JOJDKHBI
NPENOCTABUTh BO3MOKHOCTH OLEHWTH TPOCTPAHCTBO, MNPHUIETalIiee K
OIIPENETEHHOMY MECTY, BBIIOJHUTH aHanu3 6m3octu (Proximity).

@yuknnn  okpectaoctn  (Neighborhood  functions) onpenensror
XapaKTePUC TUKH 6 JIM30CTU B O KPECTHOCTAX MECTOIIOJIOKEHHUS.

Yro6bl BHIIOJHU TS aHAJIM3 OKPECTHOCTH, HEOO X0 JUMO:

1) yCTaHOBHTB, KAKOE LEJEBOE MECTOIOJIOKEHHUE MPEJICTABISIET HHTEPEC
¥ KaKas ero IpoCTPaHC TBEHHAS NPOTSHKEHHOCT,

2) pewuTh, KAK ONPE/e T OKPECTHOCTD JUIs KaX JI0M 1€ u;

3) onpenemuTh, KaKWE XaPAKTEPUCTAKA JOJDKHBI BBIYHMCIATHCA IS

KaKI0i OKpECTHOCTH.

Hampuwmep,
" [eJbI0 MOXKET OBITh TOPTOBBIN HEHTP;
" €ro OKPECTHOCTH MOXKET OBITh ONPE/IEICHa KaK:
0 00yacTh B pajmyce 2 KM.,
0 ob6nacts B nipezesax 10MuHYT €3/1pl 110 AOpOTaM,
O  COBOKYIHOCTb JKHJIBIX 3JaHHii, I8 KOTOPBIX TOPIOBBIH
HEHTp caMblii OJIM 3KUH;
"  XapaKTepHCTHUKAMH MOTYT OBITh:
0 [POCIPAHCTBEHHOE Y JIAJIEHHUE,
O KOJMYECTBO JIOJEH, MNPOKUBAIOMIKUX B OKPECTHOCTH
TOPrOBOTO LIEHTPA,
0  KOJMYECTBO TOPTOBBLIX OOBEKTOB B OKPECTHOCTH.
B ecTecTBEHHBIX CpeJaX BO3HMKAIOT PasiUuHBIE CIydYad PACIOJIOKEHUIH,
OKPECTHOCTEN M 0COOEHHOCTEN cocencTBa.

CospeMennsie TiporpamMmmusie poayKTsl I C MO3BOJISIIOT BBIMOJIHUTH
aHAIM3 OKPECTHOCTH, KaK HA BEKTOPHBIX MOJEJSAX, TAK U Ha PacCTPOBBIX
MOJETAX.
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5.6.2 Onepanuu 0KpecTHOCTH B BEKTOPHBIX M O/1€JIsI X

Bbruucienns 6IM30CTH UCIIOb3Y O T TEOMETPHUECKY RO [MC TAHLIMIO VIS
OTIPEJIENIEHUs. OKPECTHOCTH OJHOTO MM 0oJiee reorpadu4ecKux 0ObEKTOB.
HauGosee oOIMM W TIOJE3HBIM METOJAOM SBISETCA TeHEPHPOBAHHUE
Ooydepunix 3om (Buffer Zone Generation). Ipyrum  meTonoMm,
0a3MpyIOLIMMCS HA TEOMETPUYECKOM [MC TAHIMH, SBIAETCS TEHEPUPOBAHUE
noymronos Tuccena (Thiessen Polygon Generation).

5.6.2.1 I'enepuposarue oy pepnvix 30n

Onpeoenenue u Hasnauernue 0yghepos

bydpep (Buffef) — 310 30Ha TOYHO YCTAHOBIEHHOH IIMPHUHBEI BOKPYT
TOYEYHOTO, JMHEHHOTO HJIM MOJIMTOHAJEHOTO NMPOCTPaHCTBEHHOTO 00BEKTa.
B pesympTaTte reHepupoBaHUs Oydepa co3qaeTcs HOBBIM NMOJMTOHAIBHBIN
00BekT — OydepHas 30HaA. 3amada moctpoeHns Oy(epHBIX 30H Tpedyer
OTIpEJIeIeHNs] TEOMETPUUECKOr0 MECTa TOYEK IJIOCKOCTH, YIalEHHBIX OT
MHOJKECTBa 0OBEKTOB He OoJiee UeM Ha 3aJaHHOE PACCTOSHHE.

IIpoctpancTBeHHsiil Oydep MOXeT OBITh CreHEPUPOBAaH Il aHAI3a
6im3octn. Ero mcmome3yroT st Toro, 4YTOOBI OHpene MTh OO0TACTH U
00BEKTbI, KOTOpPbIE HAaXOMITCS MJM BHYTPH HJM BHE OIpE/esie HHO
Oy epHOii 30HBI.

Bygepuzayus moueunvix npocmpancmeeHnvix 00veKmos

bydepuszanus To4eUHBIX IPOCTPAHCTBEHHBIX OOBEKTOB — camas
npoctas Gopma Oydepuszanuu, IMOCKOIbKY INPOLECC BKIIOYAET CO3JaHHUE
KPYTJIOTO MOJIMTOHA OTHOCHTEJIFHO KaXKJIOH TOYKH, pagdyc KOTOPOTO paBeH
mupuHe 6ydepa b.

NmeroTcss 1mBa MeToma Ha3HadeHHs MHpHHEI Oydepa. Ilepseorid
UCTIONB3YET @urcuposannylo wupuny Oydepa i BCeX TOYEK CIIOS.
Bropoil - xkaxmoi Touke Ha3HA4YaeTCs WHAMBUAyalbHas mHpHUHA Oydepa,
OCHOBaHHAs HA aTPUOYTAX ITOrO CJIOs, XpAHAWMUXCA B Tabmuue (10 ecTh
636€CULEHHASL WIUPUHA).



a) 5) B)

Puc. 5.6.1 -By pepusaiys T04€UHBIX IPOCTPAHCTBEHHBIX 00BEKTOB: )
Oy epHble 30HbI HHIMBH Iy aJbHON WHPHUHBL, 0) cimTbie Oy hepHble 30HbI, B)
KOHILIEHTpHYEeCKHe Oy epHbIe 30HBI.

Ecnm nMeroTess MHOXKECTBO TOYCK B CJIOE, IOJUIeKaIeM Oy depusanu,
TO CHCTeMa J0JDKHA TPOBEPHUTH nepekpuimus Oydepa KakaoW TOUYKH.
JIroOble HaKIaIBIBAIOMIAECS YAaCTH JOJDKHBI OBITE yoaznewsi. IlosTomy
pe3yIbTaTOM OTEpalMH SIBISIIOTCS MOJIMIOHBI, MPEICTaBISIO e 001acTH,
MOKPBITEIE BCEMH HAaKJaJbIBAIOIIUMUCI OydepamMmu. OTOT mpoIiecc
BKIIIOYAET JBE JOTOJHHUTEJFHBIC OIepanuu. mepecedyeHne OydepoB
pacTBOopeHHue 00X rpaHun Oy epos.

Bygepusayus nuneiinvix npocmpancmeeHnbix 00beKmog

Anroput™ it Oy pepusanny JIMHeH HbI X TPOCTPAHC TBEHHBIX 00BEKTOB
OoJiee CroXHBIH, yeM 1 Oydepu3aniy TOUeYHbIX JAHHBIX, TAK KaK JIMHUU
MOTYT OBITh COCTABJICHBl M3 MHOXECTBEHHBIX cerMeHToB. [Ipomecc s
Oy epuzanun TMHEHHOTO POCTPAHC TBEHHOTO 00BEKTA CJIe Iy FOIHIA.

1. KaxmoMy CerMeHTy IIOJMJIMHHM Ha3HAa4daloT COOTBETCTBYIOIIYIO
mupudy Oydepa (KOTOPBIH MOXKET ObITh (PUKCUPOBAHHBIM Ui BCEX
nauHuyM Wi B3BenieHHbM). [lupuny 6ydepa nassiaoT "0ydepHbm "
paccrosiauem b.

2. Kax/plil cerMeHT MOJMIIMHUM MMeEeT HaualbHywlo Bepuuny (X1, Vi) u
KOHeuHyro BepmmHy (X, V2). Hcnomb3ys 3TH  KOOpAMHATHI,
BEIUUCIIIIOT PAa3sHOCTH KOOpIMHAT AX m Ay MexAy O3THMH ABYMsS
KOHEYHBIMH TOYKAMH.

3. Ompenensorcss KOOPAMHATHI KOHEYHBIX TOYEK Ul Mapalijie IbHBIX
Oy (epHBIX IMHUH KaXkKJJOTO CErMEHTa JIMHUU C 00CHX CTOPOH CEerMeHTa
Ha MepIeHANKYJspe AMHOM b o dopmysam:

x1 = X; # b* cos [arc tg @y /4x)] (5.6.1)
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y1 =¥ # b*sin[arctg @y /Ax)] (5.6.2)

x2 =X, # b* cos[arctg @y /4x)] (5.6.3)
y2 =V, £ b*sin [arc tg @y /Ax)] (5.6.4)

4. Tlo mosry4eHHbIM KOODPJMHATAM ONPENEIII0TCS yPaBHEHHUS IPAaHUYHBIX
mmHuit Oydepa.

5. PaccuuTeIBarOTCS MEpeCevYeHHs TIPaHUYHBIX JHHHA Oydepa mwis
CMEXHBIX CErMEHTOB, M HA3HAYalTCS KOOPAMHATHEI  TOYKAM
nepeceveHusI.

6. B kaxmoil BepLIMHE JMHUM TpPaHUYHbIC MpsAMble JMHUKM Oydepa
CONPSATalOTCsl KPYTOBBIMHU KPUBBIMH; B Ha4aJIbHON M KOHEYHOH TOYKax
O HUU TPAHWYHBIE IPSIMbIE IMHUK CONPATAIOT MOJIYyKPYIOM.

7. OraenpHble yacTi Oydepa MONMIMHUK CIMBAIOTCA B OJuH OydepHbIii
HOJIUTOH

Puc. 5.6.2 —Bydepusanust JMHEHHBIX IPOCTPAHC TBEHHBIX 00beKTOB [56].
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Pazmunele makeTs! mporpaMmHoro obecmedenus I'MC  wmoryt
OTIpeIeNsiTh KOHIBI Oy epa pa3sHBIMU METOJAMH:
1. CompspkeHne HavyanbHOW TOYKM M KOHEYHOH TOYKM JIMHHUM C
"mosykpyroseiMu" nosronamu 6ydepa pamyca b.
2. Tlpocroe oTceueHUe napaniebHbIX 0y () epHBIX KOHLOB.
3. Cyxenue napajuicjbHBIX Oy(hepHBIX KOHIIOB, 4TOOBI COJIM3HUTH
KOHEYHBIE TOUKH.

Puc. 5.6.3 -30HBI YIHYHO-JOPOKHOM CETH

Ecim mMeeTcss MHOMECTBO IJIMHMII B HCXOJHOM cJI0€, TO CHCTEMa
JIOJDKHA TIPOBEPHTH MEPEKPHITHS OypepoB mis Kax oW juHuA. JItoObIe
HAaK/IabIBAIONINECS CEUeHHS JOJDKHBI OBITh YHAJCHB TaK, YTOOBI
pe3yibTaToM omnepanud ObBUM TOJHMIOHBI, MPEACTABISIONME 00JacTb,
MOKPHITYI0 BceMH Oydepamu. OTOT MpoUmecc BKIFOYAET JBE
JOTIOJHUTE IbHBIE OIEpaliy: nepecedeHne 6ypepoB u pacTBOpeHHe 00MmUX
rpanun 0y epos.

Ipouecc Oydepusauuu NPUBOIUT K HOBOMY CIOK B CHCTEME,
COCTOSAIIEMY U3 IOJMTOHAJNBHBIX JAHHBIX, KOTOpPBIC MPEJCTABIIOT
OydepHbie 30HBI. Tabmuia pe3ylbTUPYIONIETO MOJMIOHA OyJaeT UMETh
HACHTHOHUKATOPEl U1 KaXJOTO MOJIMIOHA, CO3JaHHOTO B IIpoliecce
Oydepuzanuu, 1 TOTOJHUTESIbHBIC aTpHOYThHI: MUpUHA Oydepa u yKazaHus,
HAXOJWTCS JIM TIOJIMTOH BHY TpH Oy epHO 30HEI WM BHE Oy epHOH 30HHI.

By¢ep U3auua NOJIUSOHAINIbHBIX RPOCMPAHCHIEEHH bIX 00veKkmos

Amroputm  Oydepu3alud  MOJUTOHANBHBIX  IPOCTPAHCTBEHHBIX
00BEKTOB HUCIIOJB3YET TOT XK€ CaMblil IIPOLIECC, KaK auroput™ Oydepusanuu
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JUHUHN, C OJHUM HEOOJBIIMM OTINYHEeM — Oy(depHbI MOJIMIOH CO3MaH
TOJILKO HAa OJHOW CTOpOHE JMHUU, KOTOpass omnpejenseT noiurod. Ilo
YMOJTYaHUIO METO]] COCTOUT B TOM, YTOOBI co31aTh Oydep 6He moymrona,
KOTOpBIM  OKpy’KaeT  rpaHully mnoJuroHa. HekoTopele  makeTsl
nporpamMMHoro ob6ecrneueHuss ['MC mpeaocTaBIsAIOT TaKKe OIMIUH, YTOOBI
co31ath Oydep, KOTOPBIA HaX0AUTCS 6Hympu TpaHUIlbpl mosmrona. Ha puc.
5.6.4npe acraBieH npuMep BO3MOXKHBIX HC X0 J10B Oy hepu3alvu MmoJMroHa.

a) 6) B)

Puc.5.6.4 —Bydepuzanus miIomamHpIX MPOCTPAHCTBEH HBIX 00BEKTOB: a)
UCXOHBIN MOJUTOH, 6) BHe uuii 6y dep, B) BHy TpeHHuit Oydep

Puc. - 5.6.5[pubpesxHbie 3amMTHBIE TOJOCH BOHBIX 00BEKTOB.
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Ilocne moctpoenuss OydepoB BHIMOJHAIOTCS ONEpanud  BBEIOOpA
00BEKTOB, HAXOAAMNXCS B Oy QepHBIX 30HAX, U aHA/IM3a UX aTPUOYTOB.

5.6.2.2 I'enepuposanue nonuzonos Tuccena

Jpyroii MeTOJl HCIOJIb30BaHUS T€OMETPUYECKOTO PACCTOSHUS [UIs
OTIpEJICNICHNsI OKPECTHOCTH IPOCTPAHCTBEHHO pAaCIpENeeHHBIX TOYeK
3aKmovaeTcs B reHepupoBaHuu mosmronoB Tuccena (Thiessen Polygon
Generation).

TMommronsr Tuccena (Thiessen (1912)) Boponoro (Moronoi (1909)) —
Hpuxne (Dirichlet (1850)) 510 nomronansusie 06nacTy, 06pasyemMble Ha
3a]AHHOM MHOJKECTBE TOUEK TaKUM O00pa3oM, YTO PACCTOSHHE OT JIFOOOM
TOYKK 00JIACTH 0 JAHHOW TOYKU MEHBIIE, YeM Il 000N Apyroil TOUKH
MHOYeCTBa. 3a/iaua MOCTPOEHUS 30H OJIM30CTU TpeOyeT ompe IeNeHNs BCeX
TOYEK IJIOCKOCTH, Wi KOTOPBIX PAacCTOSIHUE JI0 OOBEKTOB MHOXKECTBA
SBJISIETCSI MUHUM JIbHBIM .

I'pannnamu MIOJIMTOHOB Tuccena SBIISIFOTCS OTpPE3KH
HEepIEHANKY JIIPOB, BOCCTAHOBJICHHBIX K CEpEAMHAM CTOPOH TPEYTOJILHUKOB
B TpHaHrymiuu J[lenoHe, KOTOpas MOCTPOEHA OTHOCHTEJIBFHO TOTO JKE
TOYEYHOr0 MHOXecTBa. [loNMroHaM MpHUCBaMBarOTCS aTPUOYThl TOYEUHBIX
00BEKTOB.

a)
Puc. 5.6.6 — T'enepupoBanme TmOJMTOHOB THCCEHA: a) TPHAHTYJIALHUS
Ienone, b) momrouns: Tuccena.

Ioymronsl Tuccena pa3aeis0T TEPPUTOPUIO HA 00nacTH OJIM30CTH K

3aJaHHBIM TO4YaM, W IO3TOMY MOTIYT paccMaTpuBaThCd B Ka4dCCTBE
0Kp€CTHOCT6171 9TUX TOYCK.
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5.6.3 Onepanuu oKpecTHOCTH B PACTPOBBIX MOJ eJIsIX

Onepanuu OKPECTHOCTH B PACTPOBBIX MOJEAX CTAHOBSITCS OCOOEHHO
Ba)KHBIM CPEJCTBOM, KOTrJa cuTyanus Tpedyer B Ooiblueil Mepe aHaimm3a
3aBHCUMOCTEH  MEXIy JIOKaJTM3aLHAMH, qeM MHTEPIIPETALNH
XapaKTePHUC THK B WH IMBH Iy AJIbHBIX JIOKAJIM3AIH AX.

5.6.3.1 @ynkyuu oxanvroii cmamucmuxu

®yukuun  Doxkanbhbie cratuctukn  (Focal  Statistics) serunciser
CTATHCTUYECKME XAPAKTEPUCTHKA PACTPOBBIX JAHHBIX B  BbIJENE€ HHOM
OKPECTHOCTH .

Ckanupoeauna;l Auenka u CKAHUPOBAHHAA OKPEeCMHOCMDb

B MeTo fie ckanupoBanus okpecTHOCTH [58] omepanuu okpec THOCTH Ha
PacTpOBBIX MOJCISIX OOBIYHO Ha3BIBAIOTCSA ' (POKaJbHBIMH (YHKIUSMH',
TIOCKOJIBKY KaJiasi BBITOJIHCHHAS OTepanus TeHepHPYeT 3HAaYCHHE s
"¢okyca' oxkpectHocTH. DOKYC OKPECTHOCTH BOOOINE HA3BIBAIOT
CKAHUPOBAHHOU AYElKOU, a €€ OKPY KAIOUIHE COCEIHHUE STUEH KU Ha3blBaIOT
cKaHupoganHoi  oxpecmuocmpio. CKaHHPOBAHHAS OKPECTHOCTH MOXKET
MUMETh Pa3MYHBIC pasMepbl U HOPMBI, KOTOPBIC ONPEICISIOTCS BEIOOPOM
cootBercTByfomeil ommuun B ['MC-makerte. HambGomee o6mume ¢dopmer
OKPECTHOCTH ; KBaPaT, KPYT, KOJbIO, KuH (puc. 5.6.7).

Puc.5.6.7 —CxaHupoBaHHBIC 0 KPECTHOC TH KBa/IpaT, KPYT, KOJIbIIO, KJIUH.

B npuBeneHHBIX mpuMepax Ha puc. 5.6.7 cxaHupoBaHHas sueiika
3aIITPHU X0 BaHA TEMHOCEPHIM I[BETOM, a TUCHKH OKPECTHOCTH CBETIOCEPHIM
nBetoM. CKaHHUpOBaHHAs OKPECTHOCTh MBI KaxJA0H ®3 ITUX (opMm
OKPECTHOCTH BKIIOYAeT CKAaHUPOBAaHHYIO SUEHKy, 3a HCKIIOYCHHEM
OCTPOBHOM OKPECTHOCTH.
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Ione3zoBatens 'MIC MoxeT onpenensite mMoOy0 GopMy U pasMep UL
OKPECTHOCTH,, B 3aBUCUMOCTH OT 3a/1auH.

HpOl{ECC CKAHUPO6AHUA OKpeCmHOCmMuU

Onepanuu OKpec THOCTH paboTaroT, MepeMenasich o pacTpoBoi Kap Te
Mo ojHON sdeiike. Kax Tombko s4elika mOCEIICHA, OHA CTAHOBHTCS
CKaHMPOBAHHOW sSTUeHKOMW. J[JIs1 ATON siYeiiKM BBIYMCISIETCS HOBOE 3HAUYCHHE
Kak (YHKOUS €€ CKaHHPOBAaHHOW OKPECTHOCTH. Bce BBIUKCIICHHbBIE
3Ha4YEeHHUS 3aTeM IIOMEMIAIOTCS B COOTBETCTBYIOUIME SYECHKH BBIXOJHOU
KapThl.

CmamucmuyecKkuii ananus OKpecmHuocmu

Il aHanu3a MOTYT HCIOJB30BATHECS PAa3MYHBIE CTATHC THYECKUE
XapaKTepPUCTHKH, YTOOBI XapaKIepU30BaTh OKPECTHOCTh CKAHHPOBAHHOM
sueiikn. CTaTHCTHKA, KOTOPAss UCMOJL3YyEeTCs B ONEpaldsX OKPECTHOCTH,
OyJIeT 3aBUCETh OT TOTO, KAKHE TUIIBI JAHHBIX H3yYar0TCs
*  jannble otHomenui (Ratio),

* wunrepBasbHble ganusie (Interval),

* mopsakossie nanubie (Ordinal),

*  HoMmuHaNBHBIC JaHHBE (NOmina).

Mojysib CTATMUCTUYECKOTO aHAIM3a OKPECTHOCTH BBIIOJHAET JEBSThH

omnepauui.

1) Cymma (Sun). DTa omepaums CKIaJbIBACT 3HAYEHHS CKAHMPOBAHHOM
suelikn M ee coceneit (10 ecTh, AYEHKM B €€ CKAHMPOBAHHOM
OKPECTHOCTH), W XPAHUT 3Ty CYMMY B BBIXOJHOW Teme. JlaHHbIE
BXOJIHOM Kap Thl MOTYT OBITh O THOLIEHHEM UJIM HHTEPBAJIOM.

2) Cpeonee (Averag®. DTa CTATUCTUYECKAs OIEPALUSA BHIUUCIIAET
CPEHIOI BEIMYUHY JAHHBIX, CYHICCTBYIOIIMX B CKAaHUPOBAHHOM
OKpecTHOCTH . J[aHHBIE BXOJIHOW KapThl MOTYT OBIT OTHOUICHHEM HIIH
MHTEPBAJIOM.

3) Maxcumym (Maximum. Dra onepanus NPUCBAMBAET 3HAUECHHE SUEHKe
CKQaHUPOBAHHOU OKPECTHOCTH, KOTOPOE MMEET HAMOOJbIIEE 3HAYEHHUE.
JlaHHbIE BXOJHOM KapThl MOTYT ObITh OTHOIIEHHEM, MJIA HHTEPBAIOM,
WM IOPSLAKOBBIM HOMEPOM.

4)  Munumym (Minimum). Dta onepauus NpUCBAUBAeT 3HAUEHUE AUECHKY B
CKaHMPOBAHHOW OKPECTHOCTH C CaMbIM HU3KUM 3HaueHueM. JlaHHbIE
BXOJIHOH KapThl MOTYT OBITh OTHOLICHHEM, WM HMHTEPBAIOM, HIIH
HOPSAKOBEIM HOMEPOM.
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5)

6)

8)

9)

Meouana (Median). Dta omnepauus NpUCBAMBAET CPEAMHHOE 3HAYEHHE
CKaHMpPOBAHHBIX 3HAYEHUU OKPECTHOCTHU. JlaHHbIE BXOJHOM KapThl
MOTYT OBITb OTHOIICHWEM, WM MHTEPBAJIOM, HWIHM IOPSAKOBBIM
HOMEpPOM.

Fonvwas uvacme (Majority). Dta omnepaunus npucBavBacT 3HAYECHHUE,
KOTOpO€ MOBTOpsieTCSl HanboJIee YacTo B CKAHUPOBAHHON OKPECTHOCTH.
JlaHHble BXOJHOW KapTbhl MOTYT OBITh OTHOIICHHEM WM HHTEPBAJIOM
WM TTOPSIIKOBBIM HOMEPOM HJIM HOMHHAJIOM.

Menvwasn uacmes (Minority). Dta onepanus mpHCBavBaeT 3HAYECHHUE,
KOTOpOEe  MOBTOPSETCS  HAWMMEHee YacTo B  CKAHMPOBAHHOM
OKpecTHOCTH. JlaHHBIE BXOJHOW Kap Tl MOTYT OBITh OTHOIICHHEM, MIIH
MHTEPBAJIOM , WM MOPSAKOBBIM HOMEPOM, HIIM HOMHHAJIOM.
Pasnoobpasue (Diversity). Drta omepauus NpUCBAMBAET 3HAUEHUE,
paBHOE 4YMCIy pa3JMuYHbIX 3HAUEHUIl B CKAHHUPOBAHHOW OKpPECTHOCTH.
JlaHHbIE BXOJHOW KapThl MOTYT OBbITh OTHOIICHUEM, UJIM MHTEPBAJIOM,
WM TIOPS IKOBBIM HOMEPOM, WJIM HOMHHAJIOM.

Amnaumyoa (Rangg. Dta onepalys IPUCBAMBAET 3HAYEHHE, PABHOE
YHUCITy Pa3iMYHbIX 3HAYEHHH B CKAHMPOBAaHHOM OKpECTHOCTH. JlaHHBIC
BXOJHON KapTsl MOTYT OBITh OTHOIICHHWEM WM HHTEPBAJIOM HIN
HOPSIIKOBBIM HOMEPOM HII HOMHUHAJIOM .

Ipumep cKkaHUPOBAHHOW OKPECTHOCTH IpeC TaBJeH Ha puc.5.6.8.

3 7 16
7 16 | 11
11 | 16 | 25

Puc. 5.6.8 —IIpumep ckaHUPOBAHHOI OKPECTHOCTH

Just aToro mpuMepa CTATUCTHYECKHE ONEpanul HajJ CKaHHPOBAHHOU
AYEUKOHI U €€ OKPECTHOCTBIO IIPEJICTABJICHBI PE3yIbTaATAMMU!

Cymma =112

Cpemnee =12,44 (112/9)

Maxkcumym =25

MuHEMyM =3

Memmana =11 (3,7,7,11,11,16,16,16,25)
Bonbiast vacte = 16

Mewnbmast yacte = 25

PasHooOpasue =5 (3,7,11,16,25)

AmnumTy na =22 (25-3)
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5.6.3.2 @yukyuu pacnpocmpanenusn

OnpenesneHue OKPECTHOCTH OJHOTO MM OOJBIIEr0 KOJMYECTBa
IEJIEBBIX MECT (MC TOUHMKOB) MOJKET 3aBUCETh HE TOJIBKO OT PACC TOSHUSI, HO
U TaKKe OT HANPAGACHUs U OMAUYUll MECTHOCTH B PAas3idYHbIX
HanpasieHusiX. OOBIYHO IIEIEBOE MECTOTIONIOKEHNE COMEPHKUT "UC X0 JHBIH
Matepuan’, KOTOPBIA pPaclHpOCTpaHseTCss 4Yepe3 Kakoe—To BpeMs. DTOT
"HCX0 HBIA MaTepuail MOXKET ObITh BO3JY XOM, BOJOH HJIM 3aTps3HECHHEM
3eMJIM, BBIXOJMIIMMH TACCAXKHPAMH MO€3/ld, BECCHHUMH BOJIAMH,
PaIMOBOIHAMH OT PETPAHCISI MOHHOM C TAHITHH.

[po/BHHYTEIC METOOBI aHAJM3a OKPECTHOCTH 3aKJIOYAIOTCS B
BbIUMCIieHUM — pacmpoctpanenus  (Spread  computations). ®yukiuu
pacmpoCTpaHeHHs: OCHOBaHBI Ha  MPEANOJIOKCHHH, YTO  SIBICHHUC
pacnpocTpaHseTcss BO BCEX HANMPABIEHHAX, XOTd HE 0013aTENILHO
OJIMHAKOBO BO BCEX HAMpPAaBJEHUAX. [109TOMY, OHH HCTIOJB3YIOT JIOKAJbHBIE
0COOEHHOCTH MECTHOCTH, YTOOBI BBIYMCIHMTH JIOKAJIBHOE COMPOTHBIICHHE
pacnpoctpanenuo. JIOKanbHble — (AKTOPBI MECTHOCTH BIHMSIOT  Ha
pacnpocTpaHeHue, JeNas ero JIETKUM Wi GoJiee clokHbIM. Muorue IT'MC—
[pOrpaMMBbl  O0ECIIEUHMBAIOT TOMJEPKKY OTOTO BHJA  BBIYHCICHHS
pacnpoCTpaHeHHs.

B ArcGIS 9.x os10or BHA aHammM3a OKPECTHOCTH OOCCIIEYUBAIOT
¢byukunn 3atpatHoro pacctosHus (Cost distance functionsRaecs mon
tepmubom "3atpatel” (COSt)B reonpoCcTpaHCTBEHHOM aHAM3E HOHUMAETCS
mo60# BUI MPSIMBIX WA OTHOCHTENLHBIX HM3JCPKEK Ha TMepeMelicHHe,
BBIP@XKEHHBIX B BBIODAHHBIX €JMHUIAX — CTOUMOCTU, JJUHBI, BPEMEHH,
SHEPTHH, CONPOTUBIICHHUS , UMIIEJAHCA U TOMY TIOJ00HOE.

Pacmp 3ampam

Pactp satpar (Cost rasterjonpenenser 3atpaTsl Ha IEpeMCIICHHS
yepes KKy TYeiKy.

Beluncnenne pacnpocTpaHeHHs BKIJIOYAaeT OJHO HIIM  HECKOJbKO
IIEJICBEIX MECT, KOTOPBIE SBISIFOTCS PACIOJIOKEHISIMH HCTOYHHKA JFOOOTO
pacmpocTpaHeHus. VICTOYHHK MpPEACTABIBIET PACIOJIOKECHHE OO0BEKTa
UHTEpECa.

B obmeMm ciygae pactp 3aTpaT co3JaeTcs HA OCHOBAHUHM HECKOIbKUX
kputepueB. Hampumep, o1 co3maHus pacTpa 3aTpaT TEPPUTOPUU I
CTPOUTENILCTBA JOPOTH HCXOJHBIMHM JaHHBIMH MOTYT OBITE. A — pacip
TUIIOB TPYHTOB, 3HAYEHHUS SUE€EeK KOTOPOTO SBISIIOTCA KOJAMHU TUIIOB
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rpyHTOB, B — pactp yKIOHOB penbeda, 3HAYCHUS SMEEK KOTOPOTO
BBIPAXKEHBI B IPOLEHTAX KPYTH3HBI CKATA.

Ucxoauple HAOOpBI JAHHBIX MOTYT OBITh B Pa3HBIX CHCTEMAax
usMmepeHus. [103TOMy /i COBMECTHOTO HCIOJb30BAHHUS MX HEOOX0MMO
npuBecTd K o61eit mkane. OMMH U3 METOJIOB HPHUBEICHUS K OOIIei mKae
ectb nepexnaccupuxkanus (Reclassifying)uabopos manusix. Hampumep,
VTSl CTPOMTEJIHCTBA IOPOTH PACTP MCIOJIb30BAHMUS 3€MEJIb U PaCcTp YKIOHOB
penseda MoryT ObITh nepeknaccuduuupoBansl mo mkaine 1—-10.Tlpu s3tom
METO/I MepeKnacCUGUKALMU ISl KX JOTO pactpa ONpe/essieTcs] BIAMSIHUEM
3HaYeHHs ATpHOY Ta Ha O THOCHUTEJIbHBIE 3aTPaThl B CTPOUTEIBCTBE JOPOTH.

Crnenyromuil mar B CO3JaHHU pactpa 3aTpaT — €CTh OOBbeAMHEHUE
NPUBEJECHHBIX K OOIIEH IIKajle pacTpoB. [Ipu paBHOM BIMSHHU HCXO JHBIX
HAOOPOB JAHHBIX HA PE3yJbTAT BBIIOJHSIOT MPOCTOE CJIOXKEHHE [BYX
pactpos. Ilpu pa3HOM BIUSHUH WCXOJHBIX HAOOPOB JAHHBIX HA PE3YJIbTAT
BBITIOJIHSIIOT B3BEHIEHHOE CJIOKEHHE JBYX pactpoB. Hampumep, misn
CTPOUTEJILCTBA JOPOTH MTOTOBBI PACTp 3aTpaT MOMXKET OBITh MOJIydYeH
BBIPQXKCHUEM |

C=A*pA+B* pB (5.6.5)
rae Pa, Pg — Beca pactpos.

Dyukyus 3ampamnoe paccmoanue

®yukuust 3ampamuoe paccmosnue (Cost distancejosznaer Bbixo aHOU
pacTp paccTosiHulM B €IMHUIAX HAKOIJICHHBIX 3aTpaT, B KOTOPOM KaXKJOH
syelike MpUCBaMBAETCs 3HAUEHHE, NPEACTABISIONIEE HAWMEHBIINE
HAKOIUICHHbIE 3aTpaThl Ha MEepeMelIeHUe OT ITOH sYeHKu A0 OJnpKaiiiero
ucTouHHKa. [Ip1 3TOM OKpPECTHOCTH 3a/aeTCsl MaKCUMAalIbHBIM PacCTOSTHHEM
OT HCTOYHHMKA. JIJs1 BBIYMCIEHHsI BBIXOJHOTO pacIpa paccCTOSIHUN B
eIMHUIAX HAKOIUICHHBIX 3aTpaT TpeOyIOTCSA pacTp ¢ HCTOYHUKOM H PACTp
3a1par.

AJITOpUTM ~ BBIYUCJIEHUS]  MUCIOJB3YET IPEJCTaBICHUE  SUEHKH
y3en/cBsa3b. B nipeactaBiiennn y3en/cBa3b Kax bl HEHTD AUEH KU CUMTAETCS
y3ell, a KK Jpli y3€J1 COEUHEH C COCEHUMU Y3IIaMU CBA3AMHU.

IIpu mepexoze OT AYEeWKM K OJHOW W3 YETHIpEX COCENHEH sUeilku
3aTpaThl HA NEPEMELICHUS 110 CBA3SAM C COCEIHUMH Y3JIAMU [10Ty4aroTcs 110

bopmye:

al = (costl+ cost2)/2 (5.6.6)



rae COStlects 3atpatel staeiiku 1, COStZects 3aTpaTe! stueiikn 2 u al ects
o01ue 3aTpaThl CBA3M U3 siuciiku 1 B siueiiky 2.

Ec i mepeMeneHne mporC X0 JUT [0 AHATOHAJH 1Ty Th yBEJIMIHBACTCS B
1.414214 =2 pasa, 10>TOMY 3aTpaThi IEPEMEIEHHUS IO CBSI3H
HOJIy 4al0TCs 110 hopMyJe:

al=1,414214 (costl +cost2)/ 2 (5.6.7)

AJITOpHUTM HCIIOJIB3yEeT UTEPATUBHBIN MPOIIeCcC, KOTOPBI HAYMHAETCS C
UCXOJHBIX sfyeeK. B mepBoil mTepauuu sueiikaM HCTOYHMKA Ha3HayaeTcs
HOJIb, TIOCKOJIbKY HET HaKOTUICHHBIX 3aTpaT Ha Bo3BpalneHue k cebe. arnee,
BCE COCEIM STUCEK—MCTOUYHUKOB aKTUBU3UPYIOTCS, U 3aTpaThl HA3HAYAIOTCS
CBS3AM MEXIy y3JaMH SYE€eK—MCTOYHHKOB W Y3JIAMU COCEIHHX SUEEK C
WCIOJIb30BAaHUEM YKa3aHHBIX BbIIIe GopMyi B mocrnenyroomei utepanuu
CIIUCOK AaKTUBHBIX COCEIHUX SYEeK paclIUpsieTcsi € HCIO0JIb30BaHHEM
SIUEMKHM caMbl X HU3KM X 3aTparT.

Haxonnennsie 3atpatel (Accumulative costpuons nymr HauMeHbIIMX
3aTpaT BBIYMCIIOTCS KaK IpocTasi cyMMa 3aTpaT Ha IEepeMEIlEHUus 1o
CBS3AM OT MOIAPHBIX IYEEK OKPECTHOC TH:

Accum_cost=al+ a2+ ... (5.6.8)

IlomyyeHHoe 3HaUeHHE MPUCBAMBAETCS slUCHKE, COOTBETCTBYIOIIECH Havaly
nepeMenieHns 10 OInKalero ucTouHnka. Pe3yiapTaToM 3TOTO mporecca
SIBIISIC TCS PAc TP HAKOMJICHHBI X 32 TPAT UM B3BELIEHHOTO pPAacC TOSHUS.

1 1 1 2 8 14.50(14.95|15.9517.45|22.45
4 4 5 4 9 12.00(12.45|14.61/16.66|21.44
4 3 3 2 10 8.00 | 8.95 (11.95(13.66|19.66
4 5 6 8 8 4.00 | 6.36 | 8.00 |10.00{11.00
4 2 1 1 1 0.00 | 3.00 {450 | 550 | 6.50

Puc. 5.6.9 —Bsluncie nue pacnpoctpanenus [54]

OyHKIUA 3aTpaTHOE PACCTOSHUE HAXOAUT LIMPOKOE INPUMEHEHUE IIpU
ONPEACIICHNN 1Y TA HAWMCHBIIMX 3aTpaT BO MHOTUX MNPHUIIOKCHUAX,
HanpuMep, NpHU IPOECKITUPOBAHUU TPACCHl JOPOTH MM MaruCTpajabHOTO
TpyOOTpOBOIA.
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@yuxuyun Hanpasnenus naumensuiux 3ampam

B nowuckosbix BelunceHusx (Seek computationsipeanonaraercs, uto
IS BO3BpaTta K HCTOYHHKY (GEHOMEH BbIOCpET IyTh HAMMEHBIINX
HAKOIUIGHHBIX 3aTpPaT, a HE pAcnpoCTpaHECHHE BO BCEX HAIPABICHHUSIX.
[IpumepoM MOryT OBITh MOTOKH [HOKICBBIX OCAaIKOB. OJT0 TpedyeT
BBIYUCIICHUS HPEANOYUTAEMOTO JIOKaJIb HOTO HaIpaBICHUS
pacmpoCTpaHeHusL.

Oynuknus Hanmpaenenwns manmensmmx 3atpat (Cost Back Link)s
ArcGlS 9.xmis kaxaoi sUeiku pacTpa HAKOIUIGHHBIX 3aTPaT BBIYHCIISET
CMEXHYI0 Y€Ky ¢ HaUMEHBUIMMH HAKOIUIEHHBIMM 3arpatamu. Kax o
sYeiiKe TPHCBAWBACT KON HANMPABICHHS HA CMEXKHYIO SUYCHKY C
HANMCHBIINMH HAKOIUICHHBIMH 3aTpaTaMHd B COOTBETCTBHH C CHCTEMOMN
Ko mpoBanus Ha puc. 5.6.10

6|7 s
Bt
5« 0 1
|
CIEED
473 [ 2

Puc.5.6.10 -Cxema ko IMpOBaHUsI HANPABICHHIA

Wnmoctpanus GyHKIMA HAIPABJICH s HAUM EHBIIU X 3aTPAT MPE ICTA BJICHA
Ha puc.5.6.11.

88| 82|79 8168|509 520t Rl s P ol g e

84| 77|66 |59 |56 |60 2ilz |2 3|4 |4 o e

79| 63 | 54 | 47 | 48 | 58 1012|343 A

74 | 68|65 32|41 |34 sls|2(3|3|4 /’/'\“*/

78| 71|57 |31 |26 | 20 AR s

84|63|44| 22|21 |2 111|1)1]3|s5 > o o o |
a) 6) B)

Puc. 5.6.11 Hnmoc tpanus ¢yHKIMHA HAMPABJICHHU I HAUM EHbBIINX 32 TPAT:
a) pacTp HAKOIUICHHBIX 32TPaT, 6) pacTp KOJOB HANpaBieHH, C) pacTp
HalpaBJICHUI
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5.6.3.3 @yukyuu pacnpedenenus
Dyuxyusn Pacnpedenenue

®yukuus Pacnpenenenue (Allocation function) cosmaer BbIxo aHOM
pacTp, B KOTOPOM KaXKIO# sdeiike IPUCBOCHO 3HAYCHHUE ONIKanIIeii K Hei
srueiku—ucrounnka. @Dynknus PacrpeneneHue Mo3BOJISIET OIpE IEH T,
Kakhe SUEHKH, K KAKOMY HCTOYHHKY OTHOCSITCS, HA OCHOBAaHUH 3HAa4CHMS
110 TIPSIMOH.

Puc.5.6.12 Mnmoctpanus (yHKIMM paCTIPEAETICHHs : a) pacTp
UCTOYHUK, 0) pacTp paclpeieseHus.

Puc. 5.6.13 dIpumep pacnpeenieHu st 30H 00CITy KU BaHUS Y IMIHO—
JIOPOKHOM ceTn

Oyuknus  PacnpezneneHune  ucmosib3yeTcs A ONpeAeTeHHUS

OmmKaiiimX 06bEKTOB K 00bEKTy—MCTOYHUKY. HampumMep, a) Ommkaiimmx
[OAPHBIX [UAPAHTOB K 0OBEKTY MOXKAPOTYLICHHs, 0) 30H 00CIIyKUBAHHS

32C



YIMYHO—IOPOKHOH  CeTM K  TEeXHUYECKMM  0a3aM  JOPOKHO—
9KCILTyaTalMOHHBIX yIIpaBjienui roposa (puc.5.6.13).

Dynkyus 3ampamuoe pacnpedeneHue

@yukiusa 3atpatHoe pacnpenenenue (Cost Allocation serunciser mis
KaXKJION sueiiky ee OJnKaWuii MC TOYHMK 10 HaHMMEHbBIIMM HAKOIJIEHHBIM
3aTpaTaM pacTpa HaKOIUIEH HBIX 3aTpar.

2 1(3 /4432 212121222

2 7132|646 212|1212]2]2

5|6 |7|5|6|6 1122|221

1145 511 1112 101

4|7 |5 2|6 11111 111

1 112121 (3)4 111 {1|{1]1

Puc. 5.6.14 Vnmoc tpauust G yHKIMA 32 TPATHOTO PACTIPEIe JICHHS :
a) pacTp UCTOYHHUK, 0) pacTp 3a1par, 6) pacTp paclupeecHus.

5.6.4 KoHTpoJibHble BONPOCHI W 3aaHHsl AJISI CaM OCTOsI TeJIb HO¥i

padoTsI

1)
2)

3)

4)

Yro mpexacTaBse T c0O0H OKPECTHOCTH ?

Js 4yero BBITIOJIHSE TCS Oy depmzarus TOYEUYHBIX
HPOCTPAHCTBEHHBIX 00 BEKTOB?

Onumrte anroput™ Oy epusanuu JTMHEH HbI X TIPOCTPAHCTBEHHBIX
00BEKTOB.

Omumute OydepHu3annio TMOJIUTOHAJBHBIX HPOCTPAHCTBEHHBIX
00BEKTOB.

Jlnst yero reHepupyrOTCs o MroHsl Tuccena?

Kak BBIMOJHSIETCS] CTATHC TAYECKH i aHATIN3 OKPEC THOCTU ?

Kak co3maeTcst pacTp 3aTpar ¥ pacTp 3aTPATHBIX PACCTOSHU?

Kak moctpouTh pactp HanpaBiieHUil HAUMEHBIIUX 32 TPAT?

B yem coctouT paszmmume MexIy (YHKIHEH pacrpeneieHHsS U
(b yHKIMEH 32 TpaTHOTO pacipe/eieHus ?
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Pasmen 5.7
OYHKIMN CBA3HOCTHU

(DyHKHI/II/I CBSI3HOC TH TTO3BOJISIIO T BEITIOJIHS Th CE TCBOW a HAJIM 3.

5.7.1 OnpeneneHne u Xxapakre puc THKA CeTH

B reoundopmanmonnsix cuctemax cems (Network) —asto cuctema
CBSI3aHHBIX TOUKaMU MPOCTPAHCTBEH HBI X JIMHEIH HBI X 00 BEKTOB.

Cetn HpeJCTABISIOT reorpaguueckue 0OBEKTHI iut
TPaHCHOPTUPOBAHUS BEIECTBA, PHEPTHH, MH(POPMAIHU, HANPUMED, CETh
JOPOT —aBTOMOOWIBHBIX, KEJIE3HBIX, YINTHO—I0OPOKHAS CETh TOPOJA; CETH
MapmipyTHOTO  TpaHCIIOPTa, B TOM YHCIE IACCAXUPCKOTO;, CETH
WHKCHEPHON HHPACTPYKTypHI TOpOJa — BOJOCHAOKEHHS, BO JOOTBE ICHHS,
TEIJIOCHA0KEHHS, Ta30CHAOKEHHS 3JIeKTPOCHA0KEHNS; THAporpaduaecKas
CeTh BOJIO TOKOB M Tak jaiee. [Io ceTIM MOXKeT TpaHCTIOPTUPOBATHCS TOYTH
BCE! JIFOJW, MAIIMHBI, BEINM, MPOAYKIHUS, 3arpsA3HCHHE BOABI B PEKAX,
TeneOHHbIE COOOIIeHUs B Tene() OHHOM CeTH ...

Ha cerix pemaroTcs MHOKECTBO Pa3IHYHBIX TPAHCIOPTHBIX 3a7ad Ha
ocHose cetesoro anaymsa (Network analysis):

1) yopasnenue HHGPACIPYKIYpO#l M e pa3BHTHEM Ha OCHOBE 0a3bl
JaHHBIX Ha Bce OOBEKTHl TPAHCHOPTHOTO mpouecca (aHamm3
TPAHCIIOPTHBIX MOTOKOB M TACCaXHPOMOTOKOB, MNJIaHUPOBAHUE M
aHaJu3 MapUIPYTHOM CETH, COCTABJIEHWE M aHaym3 oTdetoB mo JITII),
PECTPYKTypHpPOBaHHE MapIIPYTOB, MOJUIEPIKKA IKCIIITyaTallHU CHCTEM
9HEPTOCHA0KEHHSI, CUTHAIM3AIN U U CBSI3H ),

2) ynpasieHHE NAPKOM IOJBUIKHBIX CPEJACTB M JOTUCTHKA (HaXOK JIEHUs
ONTHMAJIGHOTO MapIipyTa, 3aZada KOMMHBOSDKEpa, TPaHCIOPTHAS
3ajaga - MOJHOMAcCIITaOHAas OpTaHM3AIMS MEPEeBO30K PA3IMIHBIX
TPy30B U3  MHOTHX HCTOYHHKOB 110 MHOTUM  ajpecaw,
MYJIBTUM O JIaJIb Hasl TPAHCHOPTUPOBKA)

3) ympaBinenue ABUKEHUEM (CIIEKCHHME 32 TPAHCIIOPTHBIMH CPEJCTBAMU C
nomompro GPS micnerdepusauust, yBsi3Ka PacCHHUCAHHN C IPYTUMH
BHIaMH TPAHCIOPTA)

CeTeBoil aHamM3 MOJKET BBIMOJHATHCS HAa BEKTOPHBIX WM PacTPOBBIX

nmaHHBIX. CeTH Ha BEKTOPHBIX JAHHBIX HMEIOT CJie Iy oIIne 0COOESHHOCTH.

= B BeKTOpHBIX [aHHBIX JIMHEHHBIE TPOCTPAHCTBECHHBIC OOBEKTHI
ecmecmseHHO — ACCOYuupyromcs C DJIeMEHTaMH Teorpaduaecknx
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00BEKTOB ¥ TO3BOIIOT 00pabaTelBaTh TUIHWYHBIC TPAHCIOPTHBIE
XapaKTepUCTUKH, TaKue KaK MPOIyCKHAas CIOCOOHOCTh M 3aTpaThl Ha
equuuny. Kpome Toro, ceTeBoil aHanmu3 Ha BEKTOPHBIX JaHHBIX
MO3BOJIIE T TOJIYYHU Th O0JIee TOUHBIE PE3YJIb TaThI.

= CeTp ompenesieTcss TONOJOTUYECKH CBSI3aHHBIMHM €€ 3JIEMEHTAMHU.
Kax<Zplii  JMHEWHBIA NPOCTPaHCTBEHHBIH 00bekT (myra) wumeer
HaYaJIbHYO0 U KOHEYHYIO TOUKHU. Jlyru NprucoeaMHs0TCS O HA K Apyroi
B y31ax, popmupys ceasnocms (Connectivity) cetu. Ces3HocTs cetn
JleJlaeT BO3MOXXHEIM BBINIOJIHEHHE CETEeBOTO aHaym3a. CBA3HOCTh CETH
HCTIONB3YETCS TAKKe I OTIPE/ie ICHUS. MEPHI CII0KHOCTH CETH.

= Baxnedmei#i  ocoOeHHOCThIO  MO0OW  ceTH  sgBWAETCS €€
nanpasenenHocms. Ilo  HampaBIEeHHOCTH CETH  pPas3feIl0T Ha
TPAHCIIOPTHBIE ¥ WH)XXEHEpHBIE. TpaHCHOPTHBIE CETH - 3T0
HEHAIIPaBJICHHBIE CeTH. DTO O3HA4aeT, YTO MABMXKECHUE [0 JIMHUH
OPUHLUAIHAILHO MOXET OBITh B NMPSMOM M OOpaTHOM HampaBJieHUH,
XOTA OpraHu3aus JIBUKECHUS MOXET mpe iycMaTpuBaTh
OJHOCTOpOHHEE  JBWXEHHE. TpaHCIOPTHBIE CETH MOJEIUPYIOT
UCIIONIB3YsI CETeBhIE HAOOpHI JaHHBIX. MHXXCHEpPHBIE CETH — 3TO
HanpaBiieHHble ceTd. IloToku BeljecTBa MNEpeMELIAlOTCSs B OJHOM
HAIpaBICHUN JMHUU. VHXXCHEpPHBIE CETH MOMICIHPYIOT, HCIIOJNB3YS
TeOMEeTPHUIECKUE CeTH .

= CeTH MOTYT OBITb 0OHOYPOBHE8LIMU WIN MHO20YpOBHe8biMuU. s
MHOTHUX  HPHIOKCHHUH CETeBOTO aHaIm3a HCTIO JIL3YIOTCS
OJIHOYPOBHEBbIE (IUIAHOBBIE) CETH, PACCMATPHBAEMBIE B JBYMEPHOM
OpOCTpaHCTBE, HAIpHUMep, BOAHBIC MOTOKW. [LTaHOBBIE CETH Jerde B
0o0paboTke, Tak KaK OHH MMEIOT TOMIOJOTHYECKUE TPaBUIA.
MHOTOYpOBHEBBIE CETH HE PACCMATPHUBAIOTCSl KakK IJIAHOBBIE, TAK KaK
OHM HUMEIOT MHOTOYPOBHEBBIE II€peceYeHusi, HampuMmep, TOHHEIH,
My TENpPOBO b, 103€MHBIE IEPE X0 IbI.

MaTemMaTH9eCKu CeTH ONMUCHIBAIOTCS TeOpuei rpadoB, a PEeIICHUE CETEBBIX

3aJay  BBINOJIHAETICS CpPENCTBAMHU  JIMHEHHOIO  IPOrpamMMHpOBaHUS.

IMporpammusME maketamu ['MIC moanep:kuBaroTCs pasiMyuHbBIe (YHKIHU

NPOCTPAaHCTBEHHOTO aHajM3a Ha CeTAX. ba3oBBIMH KJIACCHUECKUMHU

(YHKIMAMH SIBILTIO TCA |

"  HAXOXJCHHUE JIyYIIero IyTH, KOTOpas TeHepHUpyeT IyTh HAaUMEHBIINX
3aTpaT Ha CeTH MEXIy Mapoi ONpeAeNICHHBIX MECT Ha OCHOBAaHUH
TEOMETPUUECKUX U aTpHOY THBHBIX JAHHBIX;

" pasieneHHe CeTH, KOTOpas Ha3HavyaeT dJeMeHTaM cetd (y3JaM WM
cerMeHTam) pasnu4yHbIe MECTOTMOJIOKEHHS, HCIIOJIB3Y S
npeaonpeaeaeHHble KpUTEpUH.
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IIpomBuHYy TEI CETEBOM aHAIM3 HKCHOJB3YET CHELUAIBHYIO MOJICIb
JAaHHBIX - TECOMETPUUIECKYIO CeTb. [ 'eoMeTpHueckast ceTb — 3TO KOJUICKIHS
ceazannbix pebep (Edges) m coemmmenmii  (Junction) ¢ npasuiamu
CBSI3HOCTU , KO TOPBIE HCIOJB3YIOTCS I MIPeACTABICHU S U MOJACIUPOBAHUS
HOBe/ieHUst o0mel ceTeBO MH(PACTPYKTyphl B peaisbHOM Mupe. Pebpa u
COEIMHEHMsI MOTYT OBbIThb NPOCTBIMH M CIOXHBIMH. [IpuMepamu pebep
SBISIIOTCSL OCH JOpOT, TpyOONpoBOMbI, cpepHne JUHUM pek. [IpuMepamu
CIOKHBIX  COENMHEHHH  SBJAIOTCA  MEPEKPECTKH, MEPEK0YaTeH,
TpaHC(HOPMATOPHI, pACTIPEICTUTE IbHBIC C TAHIIUH .

I'eomeTpryeckne ceT NPENOCTABIAIOT PACIIMPEHHBIE BO3MOYKHOCTH
CETCBOTO aHaJM3a, MOJCIMPOBAHUSA Teorpaguueckux OOBEKTOB It
TPAHCIIOPTUPOBAHUSA, OOECHeUnUBAIOT OoOJieeé COBEPUICHHBIH  yPOBEHBb
yHpaBIeHHUS HHKEHEPHOI HHPpacTpyKTypoil.

5.7.2 HaxoxkaeHne Jy4uIero myTa

Haxoxnenue nyuimero mapmpyta (Finding the best route) wm
Haxoxnenue ommumanbHoro mytu (Optimal path finding)ucnonssyercs,
Korja TpebyeTcs HaWTH MMy Th HAUMEHBLINX 3aTPaT MEXK Iy AByMs y3JaMH B
cetu. Penrenne 3amaun o6ecneansaet anroput™ [eitkctpa (E. Dijkstra).

Jhyuwuii mapwpym MOXET OBbITh HAUCKOPEWINNM, KpaTdaWluM HIr
OIPEJIENIEHHBIM B COOTBETCTBMM C 3aJaHHbBIMU  3aTpatamu. Llemb
3aKI0YAETCS B HAXOXKJIEHHMU MOCIEAOBATEILHOCTH CBS3aHHBIX JIMHHA OT
y3I1a-UCTOYHMKA [0 y3Ja-Ha3HAYCHHUS .

Puc. 5.7.1 —KpaTuaiimmii Mappyt
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IIpoGnemsl, cBA3aHHBIE C TIOMCKOM ONTHUMAJbHOTO MYTH, MOTYT UMETh
nob6aBouHOe TpeOOBaHUE. OONONHUMENbHbIE Y37bl, KOTOPHIE JOJDKHBI
Mmocemarbess B MyTd. DTO TpeOOBaHHWE MOXKET MMETh YHOPSAOYCHHBINH U
HEYNOPSIOYCHHBIH Xapaktep. B yHoOpsa0oYeHHOM MOHMCKE ONTUMAaIbHOTO
MyTH OTIpeeSiCHa MOCJeA0BATeIbHOCTh, B KOTOPOH 3TH J00ABOYHBIC Y3JIbI
JIOJDKHBI TTOCEMIATHCS; B HEYMOPSIIOYESHHOM MOUCKE ONTUMANBHOTO MyTH HE
OTIpeJieNICHa MOCIIC IOBATELHOCTh TOCEIICHUSI JOTIOTHUTEIbHBI X Ty HKTOB.

Puc. 5.7.2 Mapupyt A-D ¢ nononuutembHbiME y3mamu B,C.

@yuryus 3ampam MOXKET OBITh NPOCTON. HampHMep, OHAa MOXKET
OTpeeNsThC KaK o0Inas JJMHA BCeX JMHUA Ha myTd. OyHKOUs 3aTpaT
MOXeT OBITh 00JIee KOMIIEKCHOH, HapUMep, apTyMEHTAMH KOTOPO# Oy Iy T
HE TOJIbKO JUIMHBI JIMHUHA, HO W MPOIYyCKHAs CIOCOOHOCTh, MaKCHUMaJbHBIN
Tapu} TEepeBO3KH U Jpyrue ocoOeHHOCTH. BO3MOKeH Takke neTaJbHBINA
yd9eT 3aTpaT Ha MMOBOPOTH B KaXKJOM y37e - IIPH BXOJE HA y3el IO OIHOU
JUHUM ® BBIXOJIE C Yy3Ja IO JpYTOW, a TakKe 3anpeleHHBIX
(pa3pelueHHbIX) HAPABJIEHUHN JIBUKEHHSI.

5.7.3 Pazgesienue cetu

Pasnenenne cemn (Network partitioning)umeer nenpio HaszHaueHne
JMHMAM ~ W/WIM  y3JaM  CeTM  HEKOTOPOIro  KOJMYECTBA  IIEJEBBIX
MECTOIOJIOKEHUN B3aMMOUCKIIOUAomuM  crnocobom. K 310 rpymme
OTHOCSTCS QYHKIMHU pacnpedenenus cemu i mpaccupoeanis.
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Pacnpeodenenue cemu

OOBIYHO IIeNIEBBIE PACIIONOKEHUS UTPAIOT POJIb HEHTPa 00CTY KUBAHUS
Ui ceTH. DTO MOXeT ObITh 000N BHJ cepBHCA: MOJMKINHUYECKOE
oOciyxuBaHUe, IIKOJbHOE o0OpaszoBanue, cHaOxeHnue Bojoil. Tun
paszeNeHusl CeTH OTHOCHTEJIbHO IIGHTPOB OOCITY>KMBAaHHS H3BECTCH Kak
Pacnipenenenue cetu.

Ilycte wmMeeTcs  psiI  IENEBBIX  MECTONOJIOKCHHH,  KOTOpHIE
(GYHKOIMOHHUPYIOT KaKk pecypcHble IeHTpH. IIpu pacnpederenuu cemu
(Network allocation)ipo6nema 3akimogaercst B ToM, 9T00BI pa3CIHTh CETh
Ha YacTH, KOTOPHIM HAa3HAYUTh OMpPEACNCHHBI IEHTp O0OCIy XKHBaHHS
HCKIIOUYUTEIBHO. B mpocToil mpobneme pacnpenereHus CEpBHCHBIA HEHTP
HA3HAYaeTCs TeM JIMHUSM WM CETMEHTAaM, II0 KOTOPBIM OH CaMbId ONMM3KHHA
WJIM HaXOJMTCS B Mpejesiax 3aJaHHOTO pacCTOsiHUA. B cnoxHoi mpobneme
pacmpeneneHusl BO3HMKaeT HEOOXOIUMOCTh ydYeTa JONOJHHUTEJbHBIX
(daxkTopoB, HampuMep, a) MOIIHOCTH LEeHTpa (KOJHMYECTBO IOCEIICHMUM
HOJIMKJIMHAKY, KOJIMYECTBO IIKOJbHUKOB, KHJIOBATTBL), 0) HOTpeGieHuHe
pecypcoB, KOTOPOE MOXKET U3MEHATHCS MEXIy JMHUSAMH WIM CeTMEHTAMU
muHnu. CrneiyeT Takke UMETh B BUJTy, YTO HEKO TOPBIE YJIHIBI OTJIMIAIOTCS
KOJIMYECTBOM IIPOWCHIECTBHI, NPOXMUBAIOIIUX TaM JeTei, OOBEKTOB
MPOMBINIJICHHOCTH C BBICOKHM ITOTpeOJIEHHEM >JeKTPHYECTBA, CMEXHBIX
3emenbHBIX yaacTkoB (Puc. 5.7.3).

Puc. 5.7.3 -KaTeropuu yiu11 10 KOJIHIECTBY CMEIKHBIX 36MEJIbHBIX
Y4acTKOB

Cets o6cnyxuBanus (Service net) moGoro 1ieHTpa - 3T0
MOJMHOXECTBO JUCTPUOBIOTOPCKON ceTH, (paKTHUEeCKH CBA3aHHASI 4acTh
cetd. CyniecTBYIOT pa3JIMYHbIC METOJbI, YTOOBI O THECTH CETh JIMHUHN WIH
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UX CerMEHTHl K ompeaeideHHoMYy wneHtpy. B ArcGIS 9.X ata 3anaua
pewaercs ¢pyukuueit O6nacts obcnyxusanus (Service arealuc. 5.7.4.

Puc. 5.7.4 - Ob6nactdu o0OCIyKUBaHUS, YIOAaJCHHBIC OT JAOPOYKHO-
SKCIUTy aTall MOHHBI X yIIPaBJICHHI TOPO/Ia 110 peabHbIM My TaM Ha 3, 4, Skm.

Puc. 5.7.5 - CeTs 00CITyXHBaHUS JOPOT, YAAJCHHBIX MO0 PEATBHBIM Iy TIM
70 3,5KM. 0T OIHOTO JIOPOXKHO-3KCILTya TAIIHOHHOTO YIIPABJICHH 5.

Tpaccuposanue
CereBoii ananus Bxmouaer Tpaccuposanue (Tracing). ®@yukuus

TpaccupoBaHHe MO TEOMETPHUCCKONW CETH CO3/aET CBS3aHHBIE HAOOPHI
JJIEMEHTOB CETH, B COOTBETC TBUH C HEKOTOPBIM YCIIOBHEM.
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IIpu nomMomy MHCTPYMEHTOB TPACCUPOBAHUSA MOKHO HAUTU |

BCE DJIEMEHTBI CETH, KOTOPBIE JIeKaT BBEPX MJM BHU3 MO TEYCHHUIO OT
3alaHHON ToukK Ha cetd (puc. 5.6.6, 5.6.7);

o0mmue 3aTpaThl BCEX DJIEMEHTOB CETH, KOTOpHIE JIE)KAaT BBEPX IO
TCYCHHMIO OT 33 JAHHOW TOYKH Ha CETH,

001IMe MPOCTPAHCTBCHHBIC OOBEKTHI, KOTOPBIC BBHIIIC MO TCYCHHUIO OT
3aJJaHHON TOYKH,

BCE OOBCKTBI, KOTOPHIC CBSI3aHBI WJIM HE CBS3aHBI C JTAHHOW TOYKOW
yepes CeTh,

NETIM, KOTOpBIE MOTYT OBITh pPE3yJbTATOM MAapUIpyTOB MEXIY
TOYKaMH4 Ha CETH.

Puc. 5.7.6 —TpaccupoBaHue N0 reoMeTpUIECKOH CETH BBEP X 10 TEUCHHUIO

Puc. 5.7.7 —-TpaccupoBaHue 10 TeOMETPUIECKOl CETH BHH3 IO TCUCHHIO.

TpaccupoBaHHe BBHINONHACTCS, KOTJa HY)KHO y3HaTh, KaKas 4acTh CETH
YCJIOBHO COCIUHSETCS ¢ BHIOPAHHBIM Y3JIOM Ha CETH, W3BECTHBIM KaK
HavyaJlo Tpacchl. J[yus y37a WM JIMHUU OBITh YCJIOBHO COEJMHEHHBIM
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O3HAYAET, YTO CYIIECTBYET MyTh OT y3Ja/IMHUM K Hadady TPacchl, ¥ 4YTO
MyThb COEJUHEHUS BBINOJHIET pAx ycioBuil. Kakumu sBIAOTCA 3TU
yCJIOBUS, 3TO 3aBUCUT OT NPUI0oKeHU 1. OHU MOTYT BKIIOYATh HaIllpaBICHHE

MOyTH, BMECTUMOCTb, IUIMHY, HOTpPEOJIEHUE PecypcoB BAOJNb MyTH, U TaK
Jasee. YCIoBHE 00BIYHO - 3TO JIOTHYECKOE BEIPAXKEHHE, HAlPUMeEp:

Iy Th JIOJDKCH HAMPABJBITHCS OT y3Ja/ IMHUU K Ha4aily TPacchl;

ero BMECTUMOCTh (OmpenensieMasi Kak MHHHMajbHas BMECTHMOCTh
JMHWHA, KOTOPBIE COCTABJSIIOT MyTh) JIOJDKHA  OBITH  HHIKE
YCTaHOBIIEHHOTO IIOPOTa;

JUTMHA TYTH HE JOJDKHA IIPEBHINATh YCTAHOBJICHHONH MaKCHMaJbHOM
JUTHHBI.

TpaccupoBanue MoXeT OBITh TONE3HONH (yHKOMEH a1 MHOTHX

npo0yeM, CBA3aHHBIX C WHXKEHEPHBIMH ceTIMH. Hampumep, ompenpencHue
BEHTUJICHI BBEpX IO TEYEHUIO IIPU aBapUsAX B PpAacCIpeleIUTENbHBIX
UH)KEHEPHBIX CETAX.

5.7.4 KoHTpoJbHBIE BONPOCHI W 3adaHUsl JJisI CAM OCTOSITeJIb HOi
padoThI

10) Yro npencTaBiseT coOO0M OKPECTHOCTH?

11) Mns 9ero BBITTOJIHAC TCSI Oy depuzarus TOYETHBIX
HPOCTPAHCTBEHHBIX OO BEKTOB?

12) Onumute anroput™ Oydepusanuu IMHEH HbIX OPOCTPAHCTBEHHBIX
00BEKTOB.

13) Onummte Oydepusauuio MOIUIOHAJBHBIX HPOCTPAHCTBEHHBIX
00BEKTOB.

14) s uero reHepupyroTcs o mronsl Tuccena?

15) Kax BBIIIOJHSICTCSI CTATIC THIECKU i aHA M3 OKPEC THOCTH?

16) Kax cospaeTcs pacTp 3aTpar v pacTp 3aTpaTHBIX PACCTOSHHUN?

17) Kak mocTpOHTh pacTp HampaBICHUI HAMMEHBIINX 3aTPaT?

18) B uem cocrouT pasmmune MexIy (GYHKIHEH pacrtpelclieHus U
(b yHKIHMEH 3aTpaTHOTO pacipe/eieHus ?
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ITOCJIECJIOBHE

Marepuan yuyeOHOro mnocobusi mpexacTaBmsieT coOOM  Kapkac
TeopeTryeckoi yactu ©0azoBoro kypca "OcuoBel ['MC". B yueOHOM
HOCOOMM M3JI0XKEHB! YCTOSIBIIMECS KOHIEMIWH, I10JIX0Ibl, INPHHIMIIbI
HOCTpOeHHsI M (YHKIHMOHMPOBaHMs reorpaduueckux HH(OOPMAaIMOHHBIX
CHCTEM, KOTOPBIC pEaJM30BaHBl BO MHOTHX pPa3BUTBIX INPOrPaMMHBIX
npoaykrax I'MC.

V3yueHne 3TOT0 TEOPETHISCKOTO MaTepHalia MOJICKHUT MPOPadoTKe
3aKpEIUICHUIO TIPU MPAKTHUYECKOM OCBOEHHUH nporpaMmHubIX nakeToB [ UC u
co3mannn Ha wux ocHoBe ['MC-mpoektoB. Komnanuss ESRI ypemnser
MOBBILIEHHOE BHUMaHWe nomyisipuzaiuu ['MIC-TeXHOJIOTMH U BHE JPEHUIO
reorpaUueckoT0 MbIIUICHHS B y4eOHbIM mpomecc. Ilo  omenkam
AHAJMTHKOB HM3BECTHOW KoMmmnaHuu Jlapartek, mporpaMMHoOe obecredeHue
ESRIzanumaer e aynue nosuiuu B chepe o6pasoBanus. B cootBeTC TBUH
co ctparerueii ESRI mucTpuOpioTOphl 3TONW KOMIIAHHH PEAHM3yIOT
JOJITOCPOYHYIO ~ NPOTpaMMy  IIOJJIEPKKH  Y4YeOHBIX  3aBeJCHHH,
HarpasieHHyo Ha pazsutie 'IC o6pa3oBanus.

JanpHeliliee HapaluBaHWE 3HaHWH B 00JacTH reoMH(OPMAaIMOHHBIX
CHCTEM B paMKax I10/'OTOBKH CICLHATHNCTOB OyJeT MPOUCXOUTh MyTeM
H3yYEHHUS TOCIeAY 0N X PO GMIPYOMNX JMCIUIIIMH YI9eOHOTO IaHa, o
KOTOPBIX TOBOPHJIOCH BO BBE/IC HHH.

YdaebHOE mocoOne OPHEHTHPOBAHO HAa (JOPMHUPOBAHHE Y CIICIHAINCTOB
HayaJbHBIX 3HaHMH B 00JlACTM TreOMH(GOPMALMOHHBIX CHUCTEM U
TeXHOJIOTHii. BMecTe ¢ TeM Matepuai mocodust MOXeT ObITb IOJIE3HBIM Kak
CTyJCHTaM [APYIUX CIELHaJbHOCTeH, TaK M CHELHMAINCTAM, KOTOpbIC
BHEJIPSIIOT Nepe0oBble NH)OPMALMOHHbBIE TEXHOJIOTHU B OM3HEC MPOLIECCHI,
IIPHU PEIICHHM MHOTHX YIPABJEHYECKHX 3ajad. DTOT HOAX0J Hauboiee
IVIOZIOTBOPEH, KOTJa OH HAauYMHAET IPUBHBATECS C MOJOJBIX JIET U
OpPTraHUYHO BXOJWUT B CO3HAHHUE JIIO JICH.

Cero i 3Ta TEXHOJIOTHS SIBISICTCA OJHUM M3 HanOoJee MOIMyJSIPHBIX U
MOJIE3HBIX HHCTPYMEHTOB B HaydHbIX wHccienoBanusix. [UC - 370
YHHBEP CAJIbHBIN HHCTPYMEHT HCCIIe I0BaTe JIsl. OyHKUMK
MPOCTPAHCTBEHHOTO aHanM3a npuMmensiercst B 6osee yem 100 mcrmmmuax,
OXBaThI BAIOLIMX OOJBUIMHCTBO HANpaBJICHUH HAYyYHBIX W IPHUKIIAJHBIX
nccnefoBannit. I['MMC  Taxke  dABIseTcs  IPEKPacHBIM  CPEICTBOM
MPE3eHTAlUK Pe3yJIbTaTOB NPOBEJCHHBIX UCCJIE IOBaHUIA.
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B 3axmouenue cneayer oOpatuTe 0co00e BHHMAaHHE Ha CIIe OIHY
rpaHb TeonHPOPMAIMOHHBIX cucTeM H TexHoJoruil. ['MC - 310 He mpocTo
0JHa M3 COBpPEMEHHbIX MHPpopMauuoHHbIX TexHojorui. ['MC momoraet
chopMupoBaTh y JOJACH HOBBIA B3rJB1A HA MHUP, OOCCICYMBAIOIIUIA €ro
KOMIUIEKCHOE BOCIIPHATHE U JIyulllee MTOHUMAaHUE B3aUMOCBS3eH MEXKAy €ro
COCTABISIIOMMMY. JTO NPOTPECCHBHBI 00pa3 MBIIUIEHHS, CIIOCO0
MO3HAaHUS ~ OKPYJ)KAalOIIEro Hac MHpa, MHCTPYMEHT, IOMOTralomui
NepecTpoiike HAlero MUPOBO33PEHNUS.
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