OCHOBHbLIE TEPMUHDbI U ONPEQRENEHUA

ATpudyT
NMPOCTPAHCTBEHHOI 0
00beKTA

AJpecHble TaHHbIE
(IpOCTPAHCTBEHHOT O
00beKTa)

AHaJIuTHYECKAs MOAeJb
peabeda

ATpuOyTHBHAS
TOYHOCTH
NPOCTPAHCTBEHHBIX
JaHHBIX
ATpuOyTHBHBIE TaHHbIE
NMPOCTPAHCTBEHHOT O
o0beKTa (ATpudyTHKA
(MpoOCTPAHCTBEHHOT O

ATpudyTupoBaHue
NPOCTPAHCTBEHHOT O
o0beKTa

ba3a npocTpaHCTBEeHHBIX
JaHHbIX; (0a3a
reoJaHHbIX,
NpoCTpPaHCTBeHHas 0a3a
JaHHBIX, 0a3a

aannbix 'NC)

ba3oBble
NMPOCTPAHCTBEHHbIE
nannbie; BILJT

BexTopuzauus

BekTopu3zanus
nudposoi
KapTorpapuyeckoi
uHopMannu
BekTopHast MogeJib
NPOCTPAHCTBEHHBIX
AAHHBIX

BekrTopHas
HETOIOoJIOru4ecKast
MoOJeJIb
NPOCTPAHCTBEHHBbIX
JAHHBIX

Heno3nuuoHHas XapaKTepUCTHKA IPOCTPAHCTBEHHOIO
00beKTa ¢ ee Ka4eCTBEHHbIM WJIH KOJHYeCTBEHHbIM
3HAYCHHEM.

MuHuManbHBIH HA00p aTpUOYTOB MPOCTPAHCTBEHHOTO OOBEKTA,
HO3BOJISIOIINN UIEHTU(DUIUPOBATH IPOCTPAHCTBEHHBINH OOBEKT

KaK YHUKaJIbHBIN CPEIN APYTUX MPOCTPAHCTBEHHBIX OOBEKTOB,
BKJIIOYAIOLIMI1 HAMMEHOBaHHE IPOCTPAHCTBEHHOIO OOBEKTA U

€ro XapaKTEePUCTUKH, UCIIOIb3yeMbIe /i1 OOMEHA JaHHBIMU.
Mogens penbeda, npeanonararonias HCIOIb30BaHNUE
HEJIMHEHHBIX METO/I0B HHTEPIIOJISIIUH BBICOT WM IIyOuH. B
AHATUTUUYECKUX MOJEIAX pelibeda UCIOIb3YOTCS CIUIaliHbI
HOps/IKa, TOJTMHOMHAIIBHBIE (TOJTMHOMBI 2-T0 U 00JIee BEICOKOTO
HopsiiKa), MyJIbTUKBAPAaTUUYECKUE, TPUTOHOMETPUUYECKUE U
npyrue QyHKINH.

bauszocte GakTHuecKuX aTpUOYyTHBHBIX JaHHBIX
MIPOCTPAHCTBEHHBIX OOBEKTOB K HCTHHHBIM.

HaGop uMeH 1 3HaYeHMIA aTpHOyTOB IMIPOCTPAHCTBEHHOI'O
0oOBeKTA.

[IpucBoeHHE TPOCTPAHCTBEHHOMY O0OBEKTY aTpUOYTOB.

COBOKYHHOCTB IMPOCTPAHCTBCHHBIX JAHHBIX, OPraHU30BaAHHBIX
10 OTIpE/IeTICHHBIM IPaBUJIaM, YCTAaHABIUBAIOIINM O0IIHe
MPUHIUIIEI OITMCaHHW A, XPAHCHUA U MAHUITYJIMPOBAaHUS JaHHBIMH,
npeJHa3HauYeHHas JJIs YAOBJIETBOPEHUS MH()OPMAIIMOHHBIX
NOTpeOHOCTEN MOIb30BATENS.

OO0mienocTynmHas 4acTh peCypCcoOB MPOCTPAHCTBEHHBIX JTAHHBIX,
BKJIFOUaromas HHGopMaIuo o0 UX KOOPIUHATHONH OCHOBE U
M30paHHBIX MPOCTPAHCTBEHHBIX 00BEKTAX, HEOOXOUMBIX JIJIS
MO3UIIMOHUPOBAHUSI IPOCTPAHCTBEHHBIX JAHHBIX.
[IpeoOpazoBanme pacTpOBOM MOJIETH MPOCTPAHCTBEHHBIX
JAHHBIX B BEKTOPHYIO MOJIEIb.

[Ipeo6pazoBanue 1udpoBoii kKapTorpadudeckoit mHGopMam
U3 pacTpoBoii (hOPMBI MPEACTABIECHUS B BEKTOPHYIO.

MO)IGJ'II) IMPOCTPAHCTBCHHBLIX JAHHBIX, BKIOYAKOIIas OIMMMCaHueC
KOOPAWHATHBIX JaHHBIX ITPOCTPAHCTBCHHBIX 00BEKTOB u,
BO3MOKHO, TOITOJIOTHYCCKHUX OTHOIIICHUH MCXKIYy HUMHU.
BGKTOpHaSI MOZCIIb MPOCTPAHCTBCHHBIX NAHHLBIX, HC
BKJIIO4Yaroniasi B ce0s onrcaHue TONOJIOTHYECKHUX OTHONICHHUI
MECKAY NPOCTPAHCTBCHHBIMU 00BEKTaMU.



BekTopHas
TONOJIOTHYECKasi MOJe/Ib
NPOCTPAHCTBEHHBIX
AAHHBIX

BekTopHnas ¢popma
NpeacTaBJICHUs
uudgposoi
KapTorpaduyeckoi
HHopManuu

Bn3ya.1m3aunﬂ JAHHBIX

BpeMenHasi TOUHOCTH
NPOCTPAHCTBEHHBIX
JaHHBIX

I'enepanu3anus JaHHBIX

I'eoundopmaruka

I'eoundopmanuonnas
cucrema; 'HC

I'eonnpopmanmonnas
TeXHOJIOT Ul

I'eoundopmanmonHoe
KaprorpajgupoBanue

I'eoundopmanmonHoe
KaprorpajgupoBanue
3eMenb

BektopHast Moziesib NpOCTPAHCTBEHHBIX JAaHHBIX, BKIIFOYAIOIIAsl B
ce0st onucaHue TOMOJOTHYECKUX OTHOIICHUN MEXTY
MIPOCTPAHCTBEHHBIMH OOBbEKTAMHU.

Crioco6 mpeacTaBIeHuss METPUIECKOM KapTorpaduuecKoi
UH(pOpPMAIMU B BUJE TIOCIIEA0BATEIEHOCTH BEKTOPOB.

[IpeoOpazoBanue MUGpPOBHIX TaHHBIX B U300pKECHHE,
JOCTYITHOE JJIsl BOCIIPUSATHUS YETIOBEKOM WJIH CHEIMATbHBIM
ycrporictBoM. [Iporpammusie cpencta 'MIC o6ecnieunBaroT
BU3YaJIM3aIUIO TaHHBIX B (hopMe KapTorpapuuecKux,
rpaduyecKux, BUPTYaIbHO-PEATbHOCTHBIX U APYTUX
reon300pa’keHHi, BEIBOAUMBIX HA MOHUTOP KOMITBIOTEPA,
MIPUHTEP, IJIOTTEP WU UHOE YCTPOHCTBO OTOOPaKEHUSI.
banzocTs GUKCHPYyEMOTo BpEMEHHU CYIIECTBOBAHUS
MPOCTPAHCTBEHHBIX JAHHBIX K PAKTUYECKOMY.

O06001IeHre KOOPAMHATHBIX W/WIM aTPUOYTHBHBIX JaHHBIX
IPOCTPAHCTBEHHBIX 0OBEKTOB. | JTaBHBIE omepayu
reHepaIu3alliy: YIpOoIlIeHNne, CriIaKUBaHue, IPephIBAaHUE U
YTOHBIIICHUE TUHEHHBIX 00BbEKTOB, 00BETMHEHNE CMEKHBIX
MOJIMTOHATBHBIX 00BEKTOB, 0TOOP, arperaiusi, yrpupoBaHue
pa3MepoB U (opM 00BEKTOB, H3MEHEHHE UX MEPHOCTH,
nepekyiaccuuKamnys JTaHHBIX.

[ToBepXHOCTH TPAaBUTALIMOHHOTO TOJISI, KOTOPAsi COBMAIAET CO
CpPEIHUM YPOBHEM MODSI U MEPIEHANKYIISIPHA BEKTOPY CHIIbI
TpaBHTAIUH.

HayuHo-TexHMueckoe HanpaBieHue, 00beIMHSIOIIEe TEOPUIO
11(POBOro MOJIETUPOBAHUS MPEIMETHON 001aCcTH C
MCIIOJIb30BaHUEM MPOCTPAHCTBEHHBIX TaHHBIX, TEXHOJIOTUU
CO3JIaHUS M UCTIOJIB30BaHUS TeONH()OPMAIIHOHHBIX CHCTEM,
MIPOU3BOJICTBO T€OUH(DOPMALIMOHHON MPOIYKIIMH U OKa3aHHe
TreOMH(POPMALMOHHBIX YCIIYT.

WudopmarinonHas cucreMa, OnepupyroIas
MPOCTPAHCTBEHHBIMH JTaHHBIMH. [10 MPOCTPaHCTBEHHOMY OXBaTy
pa3ianyaroT riiodanbHble, CYOKOHTHHEHTAbHBIC, HAIIHOHATbHBIE,
MEXHAIIMOHAIBHBIE, pETHOHATBHEIE, CyOpernoOHAIBHEIC 1
nokanbHbie [TUC.

CoOBOKYITHOCTb PUEMOB, CITIOCOOOB ¥ METOJOB TPUMEHEHHSI
IIPOrPaMMHO-TEXHUUECKHUX CPEICTB 00pabOTKH U Mepeiaun
uH(pOpMaIIH, TO3BOJISIONIAs PEeaTn30BaTh (PYHKIIMOHATHHBIE
BO3MOYKHOCTH T€OMH(MOPMAIIMOHHBIX CHCTEM.
ABTOMAaTHU3UPOBAHHOE COCTABIICHHUE U HCIIOJIb30BAaHUE KapT Ha
OCHOBE reonH(OPMAITMOHHBIX TEXHOJIOTUN U 0a3
reorpauueckux (TeoJOrH4ecKrX, IKOJIOTHIECKUX, COLUAIBHO-
SKOHOMMYECKHUX U JIp.) JaHHBIX.

ABTOMaTH3WPOBAHHOE COCTABJICHHUE U UCTIOIB30BAHUE KapT
3eMeJIbHO-KaJTaCTPOBOI CHCTEMBI Ha OCHOBE
reonH()OPMAIIMOHHBIX TEXHOJIOTUH U 3€MENIbHO-
nH(popmanroHHbIX 0a3 reoganHbix (BI'T).



I'eoxkogupoBanue
NPOCTPAHCTBEHHOI'0
o0beKTa

I'eomaTnka

I'eomeTpuueckasi
reHepajau3anus

I'eomeTpuueckmii
NPUMHUTHB

I'eopensinmonnas
MoOJ€eJb JaHHBIX

I'padpuyeckue
nepeMeHHbIe
I'paduyeckmnii oepJiei

3eMeIbHO-
HH(popMaLOHHAA
cucrema Pecry0immkn
benapyco

Hnentuduxarop
MPOCTPAHCTBEHHOI' 0
00bEeKTa

NMnopT naHHbIX
Nudpopmannonnas
cucTreMa

HNudpopmannonnoe
odecrieyeHue
reouH(GOpMaLHOHHOMI
CHUCTEMBI

KocBeHnHoe oncanme MeCTOMOI0XKEHHS MPOCTPAHCTBEHHOTO
00BEKTa MyTEM €ro COOTHECEHHUS C TTO3UIIMOHUPOBAHHBIM
00BeKTOM. MeCTOIOI0KEHHE TEOKOJUPOBAHHOTO 00BEKTA
0OBIYHO OMUCHIBAETCS Yepe3 reorpaduueckoe Ha3BaHUE,
MOYTOBBIN aJPEC, MOYTOBBIN KO U APYTUE UACHTU(DUKAIMOHHBIC
U aJIpECHbIE XapaKTEPUCTUKH KaKOT0-In00
MO3UIIMOHUPOBAHHOTO OOBEKTA.

HayuHno-TexHuueckoe HanpaBieHue, 00beAUHSIIONIEe METOIbI U
CpEeICTBA MHTETpauy HH(OOPMAIIMOHHBIX TEXHOJOTUH cOopa,
00pabOTKH U UCTIOIb30BAHMSI IPOCTPAHCTBEHHBIX JAHHBIX,
BKJIIOYasi TeOMH(GOPMAIMOHHBIE TEXHOJIOTHH.

O06001IeHrE TIJIAHOBBIX OYePTAaHUN 0OBEKTOB C BBIJICIICHUEM
TUIHYHBIX (POPM ITHX OOBEKTOB.

Tun npocTpaHCTBEHHOTO 00BEKTA C MPUCYIIUMU EMY
TEOMETPHYECKUMHU CBOMCTBAMH U PA3MEPHOCTHIO,
paccMaTpUBaEeMbIil KaK HEJEITUMBIH.

XpaHUMbIE pa3IeIbHO MO3UITMOHHBIE XaPAKTECPUCTUKH U
aTpuOyTHUBHBIE TaHHBIE, TOCIEAHIE U3 KOTOPBIX XPAHATCS U
VIPABIISIOTCS CPEIICTBAMU PEISIIUOHHON CHCTEMBI YIIPABICHUS
0Oa3aMy JaHHBIX.

DnieMeHTapHble rpadUuecKre CPeCTBA, UCIIOJIb3yEeMbIE IS
MOCTPOCHUS KapTOrpapuuecKux 3HAaKOB U 3HAKOBBIX CUCTEM.
I'padmyeckast KOMIIO3HIIHSI, MTOJTydaeMasi HATOKCHHEM JIBYX WIIH
6osee cioeB.

Wndopmanius, npeacTaBieHHas B BUJE, IPUTOTHOM IS
00pabOTKM aBTOMATUYECKUMU CPEJCTBAMH IPH BO3MOKHOM
y4acTUU YETIOBEKa.

KoMruiekc mporpaMMHO-TEXHHYECKUX CPEJICTB, 0a3
MIPOCTPAHCTBEHHO-aTPUOYTUBHBIX JaHHBIX, KAHAJIOB
WH(OPMAITMOHHOTO 0OMEHa M IPYTUX PECYPCOB,
o0ecreynBaroInii aBTOMATH3AIMI0 HAKOTLIEHUS, 00pabOTKH,
XpaHEHUs U MPEJOCTaBICHUS CBEICHUI O COCTOSHUH,
pacmpeieieHuu 1 UCIOIb30BAaHUH 3eMEIbHBIX PECYpCOB B
AJICKTPOHHOM BHJIE, B TOM YHCJI€ CPEICTBAMU
reorH()OPMAIIMOHHBIX TEXHOJIOTHH.

YHUKampHAs XapaKTEPUCTHKA MPOCTPAHCTBEHHOTO O0BEKTA,
MpricBanBaeMasi €My MOJIb30BaTelIeM WM Ha3Hayaemast
MH(OPMALIMOHHON CUCTEMOM, KOTOPAasi UCIIOJIb3YETCS ISt
buKcanuu CBA3M KOOPIAUHATHBIX U aJJPECHBIX JaHHBIX
MIPOCTPAHCTBEHHBIX 0OBEKTOR.

[Tpriem maHHBIX U3 BHEIIHEW CPE/bl MyTeM UX KOHBEPTUPOBAHUS
JUTSI KCTIOJTB30BAHMSI B TAHHOW Te€OMH(OPMAIIMOHHON CUCTEME B
ee coOcTBeHHOM (hopmare.

Cuctema, mpeaHa3HAUYCHHAS 1711 XpaHEeHUsI, 00paOOTKHU, TTOUCKA,
pacmpocTpaHeHUs, IepeIay U MpeACcTaBIeHUs HHPOPMAIUH.
COBOKYITHOCTb 3HaHUI O MIPEAMETHOM 00J1acTH
WH(OPMALIMOHHBIX PECYPCOB, NH()OPMAIIMOHHBIX YCIYT,
KJ1accu(puKaTopoB, MpaBuil IU(POBOTO OMKCAHMS, POPMATOB
JAHHBIX ¥ COOTBETCTBYIOIICH TOKYMEHTAIIUH, MPEAOCTaBISIEMBIX
MOJIE30BATENIO M (MJIH) Pa3padOTIYUKy TeOMH(POPMAITHOHHBIX
CUCTEM JIJIsl pEIICHUS 3a/1a4 €€ CO3AaHMUsI, IKCILTyaTallui 1
MCIIOJIb30BaHUSI.



HNudpopmanus

HNudpacTpykrypa
NPOCTPAHCTBEHHBIX

nanabix, UL

KonBepTrpoBanue
JAAHHBIX

KoopaunatHble 1aHHbIE
NMPOCTPAHCTBEHHOI O
00beKTa

JIuHeHHBIN 00bEeKT

Jlormueckas
COIJIACOBAHHOCTD
NMPOCTPAHCTBEHHBIX
JAHHbBIX

Monean
reoMeTpUYeCKOM ceTH

Monean
NMPOCTPAHCTBEHHbIX
JAHHBIX

Hanpagiienue
nudpoBaHus 00bEKTA
OprannzannonHoe
odecrmeueHue

reouH(GoOpMaLHOHHOMI
CUCTEMBbI

Onepanum ¢
KOOpPANHATAMH

MNOJIUTOHE»
MNOJIUTOHE»

IlepeBblunciieHne
KOOPAMHAT

CBeneHusi, BOCOPUHUMAEMbIE YEJIOBEKOM U (HIIH)
CIEIHAIbHBIMHU YCTPOICTBaAMH KaK OTpakeHue (hakToB
MaTEepUaIbHOTO UM IyXOBHOTO MHMpa B IPOLECCE
KOMMYHHKAIIH.

HNHpopMannoOHHO-TEIeKOMMYHHUKAITUOHHAS CUCTEMA,
o0ecrneunBaronias JOCTyH Tpak/iaH, X03IHCTBYIOIINX
CyOBEKTOB, OPraHOB TOCYAAPCTBEHHOM BIACTH K
pacrmpezieieHHbIM pecypcaM MPOCTPAHCTBEHHBIX JIaHHBIX, a
TaK)Ke PacIpoCTPaHEHHE U OOMEH JJaHHBIMH B OOIIEA0CTYITHON
r106anbHON HHPOPMALIMOHHOM CETH B LIEJISAX MOBBIIICHUS

3¢ (HEKTHBHOCTH WX IPOU3BOJICTBA U UCIIOJIE30BAHUS.
[IpeoOpazoBanre TPOCTPAHCTBEHHBIX JAHHBIX U3 OJIHOTO
¢dopmara B Ipyroii B paMKax OJHOW MOJIENIN JaHHBIX.
[To3unmonHas XxapakTepUCTHKA MPOCTPAHCTBEHHOTO 00BEKTa,
OIMCHIBAIOIIAs €70 MECTOIOJIOKEHUE B YCTAHOBIIEHHOM cucTeMe
KOOpJMHAT B BHJIE TIOCTIEI0BATEIBHOCTH HA0OPOB KOOPAMHAT
TOYEK.

OnHoMepHBIN TPOCTPAHCTBEHHBIN 00BEKT, KOOPAUHATHBIE
JTaHHBIE KOTOPOT'O COCTOAT U3 ABYX WK O0Jiee Map MIaHOBBIX
KOOpJMHAT, 00pa3ysl MOoCIeI0BaTeIbHOCTh U3 OJHOTO W OoJiee
CErMEHTOB.

CobmtoeHre orpaHMueHU Ha KOOpMHATHBIE, aTpUOYTHBHBIE
JTaHHBIE U TOMOJIOTUYECKUE OTHOILIEHUS IPOCTPAHCTBEHHBIX
00BEKTOB U UX HAOOPOB.

Monenb NpoCcTpaHCTBEHHBIX JAHHBIX, OMUCHIBAIOIIAS
MIPOCTPAHCTBEHHBIC OOBEKTHI B BUJIC CTPYKTYPHI U3
MO3UIIMOHUPOBAHHBIX Y3JI0B U COCTUHSIONIUX UX pedep.

Ha6op npocTpaHCTBEHHBIX 0OBEKTOB U MEKOOBEKTHBIX CBSI3EH,
c(OPMHUPOBAHHBIX C YUYETOM OOIIUX JUISI 3TUX OOBEKTOB TIPABHIT
1IU(POBOTO OMHUCAHUS.

[TocnenoBarenbHOCTH ITUGPOBAHUS TUHEHHOTO OOBEKTA UITH
KOHTYpa TIOMIaTHOTO 00BEKTA.

COBOKYIMHOCTb CTPATETHii, PErJIAMEHTUPOBAHHBIX MEp, HAYYHO-
TEXHUYECKON JOKYMEHTAIIM1, HOPMAaTUBHBIX TOKYMEHTOB,
OpraHU3aIMOHHO-TIPABOBBIX HOPM, MaT€pUATBHBIX U
(MHAHCOBBIX PECYPCOB U KBATU(UIIMPOBAHHBIX KaIPOB,
MOIJICP)KUBAIONUX (DYHKIIMOHUPOBAHUE IreOMH(DOPMAITHOHHOM
CHCTEMBI Ha BCEX CTAUAX €€ )KU3HEHHOIO LIUKIIA.

N3menenne KoopIMHAT IPOCTPAHCTBEHHBIX OOBEKTOB C
HCIIOJIb30BAHUEM UX MAaTEMATUUYECKOM CBA3U MIPH MEPEX0JIE€ OT
OJIHOW CHCTEMBI KOOPJAMHAT K IPYTOi.

AJNTOpUTM OmpeieNIeHUs] TPUHAIICKHOCTH JIMHEMHOTO
MPOCTPAHCTBEHHOTO 00BEKTA MOJIUTOHATBHOMY OOBEKTY.
AJNTOpUTM OmpeieNICHUsI MTPUHAIIC)KHOCTH TOUEYHOTO
MPOCTPAHCTBEHHOTO 00BEKTA MOJUTOHATBHOMY OOBEKTY.
Omnepanus ¢ KOOpAMHATAMU TPOCTPAHCTBEHHBIX O0OHEKTOB,
OCHOBaHHasi HA MaTeMaTUYECKU CTPOTO OMPE/IEICHHOMN CBA3H,
MIpHU NIEPEXO/I€ U3 OJTHON CUCTEMBI KOOPAUHAT B IPYTYIO,
HCIIOJIb3YS OJTHU U T€ K€ UCXOJIHBIE [€0Ie3NUECKUE 1aThl.



Ilepexnaccupuxanus

IMoBepxHOCTH

Io3unuoHupoBanue
NMPOCTPAHCTBEHHOT0
00beKTa

IMo3uunoHHAasi TOYHOCTH
NPOCTPAHCTBEHHBIX
JAAHHBIX

IHoauronaabHbIA 00LEKT

IToaHoTAa
NMPOCTPAHCTBEHHbIX
JTAHHBIX

IMocTpoenue 6ydepHoii
30HBI

IIpaBoBoe oGecrieuenne

reouH(GopMaIUOHHOI
CHCTEMbI
ITIporpammHoe
olecneueHue
reonH(opMannoOHHON
CHCTEMBbI
IIpoucxoxnenune
NPOCTPAHCTBEHHBIX
AAHHBIX

IIpocroii
NPOCTPAHCTBEHHbIN
00beKT
IIpocTpancTBeHHbIE
AaHHbIE
(reoun¢popmanoHHbIE,
reonpoCcTpaHCTBEHHbIE
JaHHbIE, Te0JaHHbIE)

IIpocTrpancTBeHHBbIE
METaJaHHbIEC

Jlornueckoe WM MaTeMaTHYecKoe mpeoOpa3oBaHue 3HAYCHUN
aTpuOyTOB IPOCTPAHCTBEHHBIX OOBEKTOB, MPUHAIJIEKAIINX K
OJIHOMY CJIOIO JaHHBIX, B PE3YJITATE KOTOPOI'O HOSBIISIOTCS
HOBBbIE aTPUOYTHI WIIM 3aMEHA UCXOHBIX 3HAUE€HUH aTpuOyTOB
Ha MPOU3BOJHBIE.

JIByXMepHBIN TPOCTPAHCTBEHHBIN 00BEKT, 0Opa30BaHHBIN B
CBOMX IpaHUIaX HAOOPOM 3HAUECHUH (PYHKIIUH JTBYXMEPHBIX
KOOPJIMHAT B BUJIE HEIPEPHIBHOI'O OJISL.

Onucanne KOOPAMHATHBIX JTAHHBIX IIPOCTPAaHCTBEHHOTO
00BEKTa B CUCTEMaX KOOPANUHAT JBYXMEPHOT'O WJIM TPEXMEPHOTO
MPOCTPAHCTBA M CUCTEMAaxX KOOPIAMHAT BPEMEHH B SIBHOM (hopme
WIX IIyTE€M F€OKOAUPOBAHUS.

bin30cTh K MCTUHHBIM pe3ysbTaTOB NO3UIIMOHUPOBAHUS
IIPOCTPAHCTBEHHOI'0 00BEKTA B IpOocTpaHcTBe. Pasnnyaror
TOYHOCTH TJIAHOBOTO MOJIOKEHHS TPOCTPAHCTBEHHOTO 00BEKTA U
€ro IMOJIOXKEHUS 110 BBICOTE.

JIByXMepHBI POCTPAHCTBEHHBIH 00BEKT, OTPAaHUICHHBIN
3aMKHYTBIM JIJUHEHHBIM 00BEKTOM U OOBIYHO
UACHTU(PUIMPOBAHHBIN CBOUM LIEHTPOUIOM.

Heob6xonumas 10cTaTOYHOCTh U OTCYTCTBUE U30BITOUHOCTH
IIPOCTPAHCTBEHHBIX JaHHbIX.

[TopoxeHue moJMroHaIbHOTO 00BEKTa, TPAHHUIIA KOTOPOTO
o0pa3oBaHa JIMHHEH, paBHOYAAJIEHHOM OT TOYEUHOTrO,
JIMHEHHOI0 WM MOJIMTOHAIBHOIO 00OBEKTA.

COBOKYITHOCTb IIPABOBBIX HOPM, PETJIAMEHTUPYIOLUX [IPAaBOBBIE
OTHOLLECHHS Ha BCEX CTaAUAX JKMU3HEHHOIO LIUKJIA
reOMH(POPMALIMOHHON CUCTEMBI.

CoBOKYIIHOCTB IPOrpaMM, B KOTOPBIX PEAIM30BaHbI
(GyHKIIMOHAJIbHBIE BO3MOKHOCTH T€OMH(POPMAIIIOHHBIX CUCTEM
U CONPOBOXKAAKOLIEH IIPOrPaMMHON JOKYMEHTALUU.

Caenenust 00 UCTOYHMKAX MPOCTPAHCTBEHHBIX JaHHBIX U
OINMCAHUE UX )KU3HEHHOTO [IUKJIA, UCITOIb3YEMbIE IS
KOCBEHHOW OLIEHKH NMPOCTPAHCTBEHHBIX JAHHBIX.
[IpocTpancTBEHHBIN OOBEKT, ONMUCHIBAEMBIN OJTHUM
UACHTU(PHUKATOPOM U OJTHUM HAOOPOM aTpuOYTHUBHBIX JAHHBIX.

I[aHHBIe O IMPOCTPAHCTBCHHBIX 00BEKTaX U UX Ha60an.

JlaHHBIE O TPOCTPAaHCTBEHHBIX NaHHBIX. [[pocTpaHCcTBEHHBIE
MeTa/IaHHbIe, OTMHICHIBAIOIIE HAOOP MPOCTPAHCTBEHHBIX
JIAHHBIX, B OOIIIEM CITydae MOTYT COZACPKaTh CBEICHHS O
cocTaBe, CTaTyce (aKTyalbHOCTH U OOHOBIISIEMOCTH),
MTPOMCXOKICHUH, MECTOHAXO0XKICHUH, KauecTBe, (popmaTax
MPEJICTaBJICHHUSI, YCIOBUSAX IOCTYIA, MPUOOPETEHUS U
WCIIOJIb30BaHMs, aBTOPCKHUX MPaBax Ha JaHHBIE, TPUMEHIEMBIX
CHUCTeMaxX KOOpAWHAT, TO3UIIMOHHON TOYHOCTH, MacIiTadax u
JIPYTHX XapaKTEPUCTUKAX.



IIpocTpaHcTBEeHHBbII
3anpoc «00bEKT B
MOJIMTOHE)»
IIpocTpaHcTBEeHHBbIH
00beKT (reo00beKT,

reouH¢opManuOHHbII

00beKT)

IIpocTpaHcTBEeHHBbIH
CK «00LEKT B 0a3e»
Pacrepusanus

PacTpoBasi Mmogesab
NMPOCTPAHCTBEHHBIX
JaHHBIX

Peryasipaas moaen
NPOCTPAHCTBEHHBIX
AAHHBIX

CeTeBoii aHAIN3

CerouHast MoJeJIb
peabeda

C10KHbBIH
NPOCTPAHCTBEHHbIN
00beKT

Caoi
NMPOCTPAHCTBEHHBIX
JaHHBIX

CTpykTypHasi Mojae/b
peabeda

3arpoc Ha MOUCK MPOCTPAHCTBEHHBIX OOBEKTOB BHYTPH UJIH BHE
obsacti, 00pa30BaHHON KPYTroOM, IPSIMOYTOJIBHIKOM HITH
(burypoit mpou3BoIILHON (HOPMBI.

[udposas MoieIb MaTEPUAIBHOTO WIIH A0CTPAKTHOTO O0BEKTA
pEaIbHOTO MM BUPTYAIBHOTO MUPA C YKa3aHUEM €To
UJICHTU(PUKATOPA, KOOPIUHATHBIX M aTPUOYTHUBHBIX JaHHBIX.

[Touck 0ObEKTOB B Oa3e MPOCTPAHCTBEHHBIX JAHHBIX IO UX
KOOpJMHATAM WM (PYHKIHSIM OT HHX.

[IpeobpazoBaHrie BEKTOPHON MOJIEIH MTPOCTPAHCTBEHHBIX
JIAHHBIX B PaCTPOBYIO MOJIEb.

Mogenb NpoCTpaHCTBEHHBIX JaHHBIX, OMUCHIBAIOIIAS
MIPOCTPAHCTBEHHBIE OOBEKTHI B BUEC HA0Opa MUKCENIEH C
MIPUCBOCHHBIMHU UM 3HAYEHUSIMHU.

Mopeinb NpoCTpaHCTBEHHBIX JAaHHBIX, OMMMCHIBAIOIIAS
IIPOCTPAHCTBEHHbIE 0OBEKTHI B BUIE HA0Opa PErysipHbIX SYeeK
C IPUCBOCHHBIMH MM 3HAYCHUSIMU, T/I€ AUehKa - MUHUMAJIbHBIN
aZipecyeMblil SJIEMEHT TUCKPETU3AlMU 3€MHOM MOBEPXHOCTH.
Pemienne onTMU3aIMOHHBIX 33124 C UCTIOIB30BAaHUEM MOJIETH
F€OMETPUUYECKON CETU: MOUCK KpaT4yallllero Uiy ONTUMaIbHOTO
MyTH, B TOM YUCJIE€ B YCIOBUSAX OTPAHUYCHHN HA MEPEIBUKEHNUE;
pacueT 30H 00CITyKUBaHUS U ONTUMU3ALIHS TyHKTOB
00CITy)KUBaHUS; PEIICHUE TPAHCTIOPTHOM 3a]a9d U 337291
KOMMMBOSDKEpA.

Onucanue penbeda B Buie HAOOpa BHICOTHBIX OTMETOK B y3J1ax
MPSIMOYTOJILHOW PETYJISIPHOM CETU B BUJIE MATPHUIIBI BBICOT WJTH
riyOuH. PerynsipHas ceTb MOXET OBITh COCTaBIICHA U3
PaBHOCTOPOHHUX (PABHOOCIPEHHBIX ) TPEYTOJIHHUKOB, KBAPATOB
WIH IPSMOYTOJIbHUKOB.

[TpocTpaHCTBEHHBIN 00BEKT, COCTOSIIHA U3 HECKOIBKUX
MIPOCTHIX W/WIIN CIOXHBIX MPOCTPAHCTBEHHBIX OOBEKTOB.

[TonMHOXK€ECTBO MPOCTPAHCTBEHHBIX OOHEKTOB MPEIMETHOM
00J1acTH, 00JIaJaIOMIMX TEMATHYECKON OOIIHOCTRIO U €IUHOMN
JUIS1 BCEX CJIOEB CUCTEMOM KOOPIMHAT.

Omnwucanue penbeda B BHIE MHOKECTBA KOOPAMHAT, COCTOSIIETO
U3 Habopa MOJMHOMXKECTB, KOK0€ U3 KOTOPHIX OMHUCHIBAET
CTPYKTYpHYIO JIMHUIO penbeda. JIrodas 3adhukcupoBaHHas Ha
MOBEPXHOCTHU penbeha MECTHOCTH JIOMaHas TUHUS, KOTOPas
JIOTTYCKaeT ¢ TpeOyeMoil TOUHOCTbIO JINHEHHOE
WHTEPIIOIUPOBAHKUE BBICOT WM TNIYOUH MEXIY CMEKHBIMH
BEPIIMHAMU, MOKET OBITh HCIOJIb30BaHa B KAYECTBE
CTpyKTypHO#. Hanbomnee sipko BbIpaKE€HHBIMU CTPYKTYPHBIMH
JUHUSAMU penbeda sIBISIOTCS JIUHUU BOJIOPA3/I€ioB U TAJIbBETOB.
TpéxmepHoe Teno, CO3AaHHOE U3 IBYMEPHOT'O AJUIUIICA ITyTEM
BpAILIEHUS €r0 BOKPYT MaJIO OCH.

TpexMepHBIi MPOCTPAaHCTBEHHBIN O0BHEKT, OrPAHUYCHHBII
HabopoMm noBepxHocTel. [Ipu MomenupoBanuu Tein
UCIIOJB3YIOTCS TPEXMEPHBIE PACIIUPEHUS TPATUITUOHHBIX
JBYXMEPHBIX MOJIeJiel IPOCTPAaHCTBEHHBIX JaHHBIX, HAIIPUMED,
B BUJIE HA0Opa BOKCEJIOB WM CIIeIMATbHBIE MOJIENU (HampuMep,
MOJIeJIN KOHCTPYKTHUBHOW T€OMETPUN).



Texuuueckoe
ob0ecrieyeHue
reouH(GOpMaHOHHOI
CHCTEMBbI (anmapaTHoe
ol0ecrnieyeHue
reouH(GopMaUOHHOI
CHCTEMBI)

Tomoaoruzanus

Tomosornueckue
OTHOLIEHHS
NPOCTPAHCTBEHHBIX
00beKTOB (TOMOJIOTUs
(MpoCTPAHCTBEHHBIX
00bEKTOB)

Tomooru4ecKmii
oBepJiei

To4yeuHblii 00bEKT

TpauncpopmupoBanue
KOOpAUHAT

TpuanryassuuoHHas
MojeJb peiabeda

Mu¢posanue
(oun¢poska,
AUTHTATU3ALMA)

Hudposanune
KapTorpapuyeckoro
MaTepuajia

Hudposas xapra; [IK

Mudposas
Kaprorpapuyeckas

MOJ€Jb

KoMIiekc TeEXHUYECKUX CPEICTB, UCIIOJIb3YEMBIX IS
peanuzanuy GyHKINOHAIBHBIX BO3MOXKHOCTEH
reoMH(pOPMALMOHHBIX CHCTEM, BKIIIOYast yCTPOHCTBA BBOA,
00paboTKH, XpaHEHHsI U TIepelauu JaHHBIX.

BHecenue nu3aMeHeHnit B BEKTOPHYIO MOJIEIb IPOCTPAHCTBEHHBIX
JAHHBIX, KOTOPBIE IPEBPAIIAIOT €€ B BEKTOPHYIO
TOIOJIOTUYECKYIO MOJIEIIb.

CBoiicTBa MPOCTPAHCTBEHHBIX OOBEKTOB, HE HAPYIIAIOIIHECS
IIPY B3aMHO-OJJHO3HAYHbIX U B3aUMHO-HENPEPBIBHBIX
npeoOpa3oBaHusix. K TONOJOrHUECKUM OTHOIIEHUSIM OTHOCSIT
TaKue CBOMCTBA, KaK CBA3HOCTb, COCE/ICTBO, COBIAJICHNUE,
nepeceueHme, BIOKEHHOCTh U T.I1., UCTIOJIb3yeMbIe B BEKTOPHOM
TOIOJIOTUYECKON MOAEIH TPOCTPAHCTBEHHBIX IaHHBIX U B
OTepanusx MPOCTPAHCTBEHHOTO aHAIIN3A.

Hanosxenue nByx uiu 0ojiee MOJUTOHAIbHBIX 0OBEKTOB, B
pe3yabTaTe KOTOpOro 00pasyercs HOBBIM CIIOW, COCTOSIIUN U3
(bparMeHTOB HCXOAHBIX NOJIUTOHAIBHBIX OOBEKTOB U
HaCJIEAYIOMNN UX KOOPIUHATHEIE, aTpHOYTUBHBIEC JaHHBIC U
TOIOJIOTUYECKUE OTHOLICHHUS.

HynbMepHbIi IPOCTPaHCTBEHHBIN 00BEKT, KOOPAUHATHBIE
JTAaHHbIE KOTOPOI'O COCTOAT U3 €IMHCTBEHHOW Naphl IIaHOBBIX
KoopauHaT. [I1aHoBBIe KOOPMHATHI OTIMCHIBAIOT TOJIOKEHHE
TOYEYHOr0 0OBEKTa B JIBYyXMEPHOM IpOoCcTpaHcTBE. ToueuHbIH
00BEKT MOKET HMETh TPEThIO KOOPAMHATY, OMPEICISIONIYIO €T0
MOJIOXKEHHUE TI0 BBICOTE (TITyOHHE).

Omneparust ¢ KOOpIUHATAMH POCTPAHCTBEHHBIX 00BEKTOB IPH
nepexo/ie 0T OJHON KOOPIAUHATHOM CUCTEMBI OTCUETA K
KOOPJIMHATHOM CUCTEME OTCYETa, OCHOBAaHHOM Ha IPYTUX JaTax.
Onucanue penbeda B BUJIEe HA00pa BHICOTHBIX OTMETOK HJIH
OTMETOK ITyOWH B y3J1aX TPEYTOJIBHUKOB - SJIEMEHTOB
TpuaHrynsanuu Jlenone u ee 0000IIECHU.

[IpeoOpazoBanme kKapTorpapuIecKux MaTeprUaIoB B IU(PPOBBIC
MO/JIEJIN POCTPAHCTBEHHBIX JAHHBIX C HCHOJIb30BAHUEM
M0JTyaBTOMAaTHYECKUX U aBTOMATUYECKUX TEXHOJIOTHNA U
YCTPONCTB BBOJIA JAHHBIX.

[TpeoOpa3oBarens kapTorpadguueckoit HHPOpPMALUH B

uudposyto popmy.

udporas kaprorpadudeckas MOJIeINb, COJIEPKAHUE KOTOPOM
COOTBETCTBYET COACP KAHUIO KapThl ONPEAEICHHOr0 BUJA U
Macimtaba. Kimaccudukamus mudpoBeIX KapT COOTBETCTBYET
oOrmielt ki1accupuKauy KapT: nugposas Tonorpapuieckas
KapTa, I1(poBas aBUALIMOHHAs KapTa, IU(pPOBast reosornyeckast
KapTa, IudpoBas KagacTpoBas Kapra.

Jloruko-maremaTudeckoe mpeacraBieHue B Hudposoit popme
00BEKTOB KapTOrpagpupoBaHus U OTHOILIEHUI MEXy HUMH.



udposoe
MO/eJIMPOBaHMue

peaseda

IKCNOPT (IaHHBIX)

DJLTHIIC HCKAKEHU S
(unaukatpuca Tucco)

Co3znanue nudpoBoit MoenH penbeda U ee UCIOIb30BaHHE.
O6paboTka nudpoBOK MOAEIN peibeda CITYKUT IS MOTyUEHUS
MPOM3BOIHBIX MOP(HOMETPHUECKUX TTOKA3aTeseii; pacyera 1
MOCTPOCHHUS JIMHUM TOKA; IKCTPAKIIUKU CTPYKTYPHBIX JTUHUIN U
JMHUAN Tiepernda CKIOHOB; OKOHTYPUPOBAHUS BOAOCOOPHBIX
OacceitHOB; HHTEPIOJIAIIMK BBICOT; TOCTPOEHHUS TOPU3OHTAJIEH 1
MHBIX U30JIMHUI 110 MHOXKECTBY 3HAUEHUI OTMETOK BBICOT
(rmyOuH); aHaIM3a BUAMMOCTH/HEBUIUMOCTH; TIOCTPOCHUS
BEPTUKAJIBHBIX POQHIIeH ceueHus penbeda, TpeXMepHbIX
M300pakKeHHH, B TOM YUCIIe OJOK-ArarpaMM; aBTOMaTH3aIluN
OTMBIBKH pelnbeda; mu(poBoro oprorpaHcHopMUpOBaHUS
CHUMKOB U JIPYTUX BBIYUCIUTENIbHBIX ONepanuil u
rpadoaHATUTUYECKUX TOCTPOCHHIA.

MeTopl U aNrOpUTMBI CO3/IaHUS U 00pabOTKH ITU(POBOI
MOJIeNU penbeda IPUMEHUMBI K HHBIM (DU3HYECKUM WITH
CTaTHUCTUYECKUM penbedaM U MOJsIM.

[Tepenaya maHHBIX B COOCTBEHHOM BHYTpEHHEM (opmare
reorH()OPMAIIMOHHOM CUCTEMBI BO BHEIIHIOK CpeAy AJIs
UCTIOJIB30BaHUS BHE JJAHHOUW reOMH(POPMAIMOHHON CUCTEMBI.
beckoneyHO Maiblii 3JUIMIIC B KaXKI0M TOUKE HA KapTe,
SIBIISTFOIIIUACS N300paKCHHEM OCCKOHEUHO MaJIOi OKPYKHOCTH
Ha MOBEPXHOCTH IIMIICOM]IA MJTH 11apa, C HOMOILBIO KOTOPOTo
MPOM3BOUTCS 0000MIEHHAS XapaKTEPUCTUKA NCKAKEHHI
KapTorpapuuecKux MpOoeKIHii.



