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METOLbl YCTHAHOBJIEHUA KOOPOWHATHbBIX JAHHbIX
OBbEKTOB HEOBVXWMOCTW MNMPW NMPOBELEHIN
KAOACTPOBbIX PABOT

ABTOpbI:  HertapeB KOHCTaHTMH KOHCTaHTUHOBUY (Cesepo-BocTouHbIi henepabHbii yHuBepcuTeT
nmeHn M.K. AMMocoBa)

AHHOTaUWA: B cTaTbe PacCMOTPEHBI BOMPOChI, CBS3aHHbIE C aHaJIM30M 0COOEHHOCTEN METOA0B
YCTaHOB/IEHNS KOOPAMNHATHBIX AaHHbIX, OCYLLECTB/ISEMbIX B paMKax KagaCTpOBOM
AEATE/IbHOCTY B OTHOLLUEHUM 06 LEKTOB HEABUXMUMOCTM PA3/INYHOrO Ha3HaYEHUS.
[MpuMeHeHne paccMaTpPUBaEMbIX METOLOB B OTHOLLUEHNN XapPaKTEPHbIX TOYEK
06BLEKTOB HEABUXMUMOCTM MO3BOJISET COBEPLLIEHCTBOBATL MOAX0Abl K 06€CreqYeHnIo
3¢h(heKTUBHOCTM N TOYHOCTM MOJTyHaEMbIX PE3Y/IbTATOB.

KntoyeBbie KaacTpoBble pa60Tb/, 00bEKTbI HEABUXKUMOCTH, KoopAnHaTbl TOYEK 06beKToB
C/10Ba: HeABUXMMOCTU, TOYHOCTb U3MEPEHMU, 4OMYCTUMAas MorpPeLLUHOCTb NU3MEPEHNN,
MeTo[bl YCTaHOBJIEHNA KOOPANHATHbLIX AAHHbIX.

Mpon3BOACTBO KaaCTPOBbIX PaboT Npu NPON3BOACTBE U3MEPEHUI, XapPaKTEPU3YOLLNX
0C0BEeHHOCTM NPOCTPAHCTBEHHOMO (M1AHOBOMO U/WIN BLICOTHOM0) NOJIOXXEHMS 06 bEKTOB
HeZBVXMMOCTU, OCYLLLECTBAAETCS B CTPOrOM COOTBETCTBUMN C AENCTBYIOLWUMI MOSOXEHNAMY
HOPMATUBHbIX JOKYMEHTOB, BKJOYas MeToAbl u3mMmepeHui [1,2].

KapacTpoBasa AeAaTesIbHOCTb HanpasieHa Ha cbop n 0bpaboTKy NOTOKOB
NH(MOPMALMOHHBIX AaHHbIX B OTHOLWEHUN 06 bEKTOB HEABVXMUMOCTY Pa3IMYHOIo LeneBoro
Ha3HAYeHMSA U UCMNOJIb30BAHNA OAHHbLIX 1S NPOEKTHbIX, CTPOUTENbHbIX
(rpapoCTpouTENbHBIX) U 3eMaeyCcTponTesbHbIX paboT. OCHOBHOM MH(OPMaLMOHHON
XapaKTepUCTMKON ocobeHHOCTEN NPOCTPAHCTBEHHOIO (N1IAHOBOr0 M/MAN BLICOTHOIO)
NONOXeHNA 06BEKTOB ABASIOTCA KOOPAMHATLI — CUCTEMA TOYEK, ONpeLensoLmnx
YHUKaNnbHoEe Nnosio)xeHne obbekTa HeBMXXUMOCTM Ha NIOCKOCTH, B MPUHATON cucTeme
KoopauHaT. COOTBETCTBEHHO, KOOPAUHATbLI 06beKTa HeABMXMMOCTY ByayT onpenensTb ero
pacnosioXXeHne Ha onpenesieHHon Tepputopun [3].

Mpouenypa NpoBeAeHNs KalaCTPOBLIX M3MEPEHMNI B OTHOLLIEHNW YCTaHOB/IEHUS
KOOpAMHAT 00bekTa HeABMXXUMOCTU (3EMENLHOr0 y4acTKa, YaCTu 3eMesIbHOr0 y4acTKa,
06beKkTa KanuTanbHOro CTPOMTENbCTBA) OTHOCUTCS:

* K XapaKTePHbIM TOYKAM FPaHUL, 3eMeNbHbIX Y4aCTKOB, KOTOPbIE ONpenenstoT 0cobeHHoCTH
N3MEHEHUst O4epPTaHUIA FPaHUL, 3eMENIbHOI0 Y4YacCTKa;

* K XapaKTePHbIM 3JIeMEHTaM 3eMeJlbHbIX Y4aCTKOB, KOTOPble onpeaenstoT 0CO6eHHOCTH
pa3aeneHns 3eMeslbHOro y4acTKa Ha YacTu;

* K XapaKTePHbIM TOYKAM KOHTYpa 34aHNSA, COOPYKEHUSA NI 0b6beKkTa He3aBEPLUEHHOIO
CTPOUTENLCTB, KOTOPbIE ONPEeAENsitoT 0COBEHHOCTN N3MEHEHNS OYEPTAHMIA KOHTYpa
obbekTa unn geneHuns obbekTa HeABMXKMMOCTY Ha YacCTu.

O6ocHOBaHMe MeTola U3MEPEHUI XapaKTePHbIX TOYEK (TOYHEE, YCTAHOBJIEHNS
KOOPAWHAT XapaKTePHbIX TOYEK) 3aBUCUT OT HEODX0AMMOW TOYHOCTU ONpPeaeneHuns Taknx

—1—



Hay4HbIN 3N1eKTPOHHbLIN XypHan "Mepugunar"

KOOPAWHAT, YCTAHOBIEHHOW A9 3eMeJIbHbIX Y4aCTKOB 1 00bEKTOB HEABUXXMMOCTH
onpenenieHHOro LefeBoro Ha3HavYeHns 1 pa3peLleHHOro NCnoib30BaHns. TOYHOCTb
n3MepeHmin n 0bpaboTkn reofesnyeckmx gaHHbIX onpeaenseT 4OCTOBEPHOCTb U
aKTYyaJIbHOCTb KagacTpoBOW MHGopMaLuum [4].

K HacTosweMy BpeMEHN 3aKOHO4ATENbHO YTBEPXKAEHbI Cleayoume MeToabl
YCTAHOB/IEHNSA KOOPANHATHBIX AaHHbIX A5 XapaKTepPHbIX TOYEK 06bEKTOB KaaacTPOBON
AeaTeNbHOCTU U CNOoCOoObI BbISBNEHMSA NOrPELIHOCTM (TOYHOCTN), COOTBETCTBYIOLLNE 3TUM
MeTonam nsmepeHun [2,5]:

e reoqe3nyeckuyi meTon, npeaycmMaTpuUBatoLWLmnn cnocobbl N3MepeHnin: TpuaHrynsauunm,
NONIMrOHOMETPUN, TpUaTepaunu, NPAMbIX, 06PaTHLIX NN KOMBUHUPOBAHHbLIX 3aceyeK U
NHble reofe3nyeckune npuemsl 1 cnocobbl n3MepeHnn.

OnpepeneHne BeNnYMHbI CpefHen KBagpaTU4eCKom norpeLHoCcT n3MepeHunn
KoopAuHaT 0bbekTa HeABMXUMOCTM OCYLLECTBAAETCS C UCMOJIb30BAHNEM BblHUCAUTENbHbIX
npoueayp (NporpaMMHble cpeacTBa obecnevyeHns BbIMUCAEHUI AN aHANNTUYECKNE
3aBMCUMOCTI), MOCPEACTBOM KOTOPbLIX Npon3soamTca obpaboTka noneBbix MaTepunasnos, B
COOTBETCTBUU C 0CODEHHOCTAMU CNOCOBOB reofe3nyecknx n3MepeHui;

* METOL CMYyTHUKOBbLIX r€0AE3NYECKUX U3MEPEHUN, NpefyCMaTPUBaOLLNA CNOCobbI
CMYTHUKOBbIX N3MEPEHMI COCTOAHUIN NOBEPXHOCTU HabNIOAEHNI.

OnpeneneHne BeNNYMHbI CpeaHeNn KBaApaTUYECKON MOrPELLHOCTI N3MEPEHNI
KOOpPAUHAT 06bekTa HeABMXXMMOCTY OCYLLECTBNIAETCA C NCMOJIb30BAHNEM BblYNCANTENbHBIX
npouenyp (C NPMMEHEHNEM NPOrPaMMHbIX CPEACTB UM aHANNTUYECKNX 3aBUCUMOCTEN),
NocpeAcTBOM KOTOPbLIX MPON3BOAUTCS 06paboTka MaTepmnanoB CNyTHUKOBLIX HabatoAeHN;

* KOMBUHNPOBAHHbLIVI METOL (CMHTE3 reofe3n4ecknx Ha3eMHbIX U CMYTHUKOBBLIX CNOCOBOB 1
NpYeMoB) N3MEPEHUN.

OnpeneneHne BennYnHbl CpefHen KBaapaTUYeCKoN NOrpelHOCT N3MEPEHNI
KOOPAMHAT 06beKTa HEABMXMUMOCTU OCYLLIECTBASETCA C UCMOJb30BAHNEM BbIYUCIUTENbHbIX
npoueayp (NporpaMMHble cpeacTBa obecrevyeHns BbIYUCIEHNI UAN aHANUTNYECKME
3aBMCUMOCTW), MOCPEACTBOM KOTOPbIX NMPOV3BOAUTCS 06paboTKa NoNEBbLIX 1 CMYTHUKOB
MaTepuasioB, B COOTBETCTBUM C 0COBEHHOCTAMM Cnoco60B NPOV3BOACTBA FE0AE3NYECKUX U
CMYTHWKOBbIX N3MEPEHNI;

* (hoTOrpaMMeTPUYECKMI MeTOL, NpeayCcMaTPMBaOLWMA cNocobbl MCMONb30BaHUS
pPe3ynbTaToB a3pOdPOTOCHLEMKIN U AAHHBIX ANCTAHLMOHHOIO 30HAMPOBAHUS COCTOSHWIA
MOBEPXHOCTY HabnoaeHU, BKIOYas cNocob N3MepeHunin Mo HECKONLKMM (He MeHee Tpex)
NepeKPbIBAOLLIMMCS CHUMKAM W BU3YaslbHON UAEHTUGMKALMNEN NONIOXEHNIA XapaKTEPHbIX
TOYeK.

BennynHa cpefHen KBagpaTnU4eCKon norpewiHoCTN N3MepeHnin KoOopanmHaT obbekTa
HeABMXNMOCTN NpuHMMaeTcs paBHon 0.0005 meTpa B MacwTabe a3pooTOCHMMKA
(CNyTHMKOBOro N306pakeHns), KOTOpbIA NPUBOAUTCA K MaclTaby NpuUHATON
KapTorpagu4yeckon 0CHOBbI;
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* KAPTOMETPUYECKMIA MeTOL, NpeayCcMaTpMBaOLLNIA crnocobbl 06paboTKn AaHHbIX
CYLLEeCTBYIOLMX KapTorpauyeckmx maTtepmasios.

BennynHa cpefHen KBagpaTU4e€CKON NOrpewiHoCTN N3MEPEHNIA KOOPAMHAT 06bekTa
HeaBMXNMOCTY NpuHUMaeTcs pasHon 0.0005 mMeTpa B MacliTabe NpUHATON KapThl (Na1aHa)
MeCTHOCTW;

* QHa/IMTUYECKMV METO, NpedyCMaTpMBatoLWMin Cnocobbl BbIYMCIEHNA KOOPANHAT, Kak
(OYHKLWI NapaMeTpoB, reOMeTPUYECKN CBSA3AHHbLIX 3/1IeMEHTOB HabnogeHn (M3MepeHnin).

BennynHa cpegHen KkBagpaTMyYeCKON NOrpeLwHoCT n3MepeHnin KoopanHaT obbekTa
HeABMXNMOCTU NPUHMUMAETCSA PaBHOW 3HAYEHMIO CpeaHeN KBagpaTUYeCKON NorpeLHoCTy
KOOPAMHAT MPUHATBIX XapaKTePHbIX TOYEK.

Hanpumep, reogesnyeckmin MeTod yCTaHOBMEHNS KOOPAMHATHLIX AaHHbIX 06beKTa
HeABMXMMOCTM NO3BOAAET NOAYYUTb OAHO3HAYHYO (COrnacHO Teopum oWwnbok
reofe3nyecknx N3MepeHunin) BeNNYnHy cpefHen KBagpaTnieckomn nNorpeiHoCT N3MepeHni,
a NpUMeHeHne MeToda CMYTHUKOBbLIX reofe3nyecknx n3MepeHnin NpuBoanT K
HeobXxo4MMOCTN OOMNONHUTENIbHOQ BEPUGNKALIUN pe3yibTaToB ONpeaesieHNn B KOHTEKCTe
NPUHATBIX YCOBUIA N3MepeHUn. NpumeHeHne KOMOMHUPOBAHHOIO MeTo4a N3MEPEHUI B
3HaYMTesIbHOM Mepe CNocobCTBYET NOBLILLEHNIO Ka4eCTBa U3MEPEHNI N OCTOBEPHOCTM
NoJIy4eHHbIX pe3ynbTaToB [6,7].

HecmoTps Ha pa3Hoobpa3me CyLecTBYOWNX U 3aKOHOAATENIbHO YTBEPXXAEHHbIX
MeTO[0B YCTAHOBEHNSA KOOPANHATHBIX AaHHbIX 06 bEKTOB HEABMXMUMOCTU, HA OAWNH N3 HUX
He MOXXeT ObITb MPN3HaH 0JAHO3HAYHO JYYLINM, MO BCEM KPUTEPUAM CPABHEHMNSA TOYHOCTU ”
3(pPEKTNBHOCTN, BKIKOYASA TEXHUYECKUE, TEXHONOMNYECKME, OPraHN3aLMOHHbIE U MPaBOBbIe
aCneKTbl NPON3BOACTBA U3MepPeHMI. [lepCneKTUBHbIE HarNpaBieHNa B OTHOLLEHUN Pa3BUTUS
MeTO[0B YCTAHOBIEHNSA KOOPANHATHBIX JlaHHbIX B KaAAaCTPOBON AeATENbHOCTU TpebytoT
COOTBETCTBYIOLLEN0 HOPMATUBHO-TEXHNYECKOr0 M HOPMATUBHO-MPABOBOIr0 COMPOBOXAEHUS,
pernameHTMpPYIOLWEro COBPEMEHHbIE TEXHNKO-TEXHOIOrMYECKNE N OpraHn3aLnoHHO-
TEXHOJIOrMYecKne peLleHmns. PaccmaTprBaeMble peLleHns BO3MOXHbI U MOKa3aHbl K
peann3aunm, Kak B KagacTpoBON AeATENbHOCTU, TaK U NMpu CO34aHNN HOBbIX LNGPOBLIX,
KapTorpahyecknx n TpexMmepHbIX MPOAYKTOB, XapaKTEPU3YIOLLNX MPOCTPAHCTBEHHbIE
0Cc0beHHOCTM 06bEKTOB HEABUXKUMOCTK, obecnevyeHns NoSHOThI U Ka4yeCcTBa
NHMOPMALMOHHBIX AaHHbIX peecTpa KaaacTPOBOW HEABUXNMOCTU, (HOPMUPOBAHUSA
aKTyasIbHOW KapTorpau4eckon 0OCHOBbI TEPPUTOPUN CTPaHbI.
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