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VJIK 621

TEXHOJOI'IM U UHCTPYMEHTDI VIS  TIJNTAHUPOBAHMUA
KAJACTPOBBIX PABOT

[Muramosa A.P., ctynent rp. 3YK-401, IV xypc
I'mnemanoBa I'.3. cT.mpenoaBaTesb

bamknpckuit rocy1apCTBEHHBIN arpapHblii YHUBEPCUTET

r. Yda

AHHOTanusi. JlaHHas cTaThsl MpEACTaBIsET 0030p 3HAYMMOCTH COBPEMEHHBIX
TEXHOJOTMl U MHCTPYMEHTOB B KaJacTpOBbIX paborax. PaccmaTpuBaroTCs KIIOYEBBIE
TEXHOJIOTMH, TaKHE KaK FeOnH()OPMALIMOHHBIE CUCTEMBI, AUCTAHLMOHHOE 30HAUPOBAHUE,
aBTOMATHU3UPOBAaHHBIE CHUCTEMbI yueTa JaHHbIX, 3D MojenupoBaHue U JPOHBI, HUX
IIPEMMYIIECTBA U BbI3OBBL. [IpMBOAATCA NpUMEpBl YCIEIIHOTO INPUMEHEHHS HOBBIX
METOJIOB B KaJacTpoBOH JesTeNbHOCTH. OOCYXIAat0TCsl MEPCIEKTUBBI pa3BUTHS chepsl
KaJIaCTPOBBIX padOT ¢ UCIIOJIb30BAaHUEM UHHOBAIIMOHHBIX HHCTPYMEHTOB.

KawueBsbie ciaoBa: [MC, kamactpoBbie paboThi, 3D MojaenupoBaHue, reojaHHBIE,
IJTAHUPOBKA TEPPUTOPHI.

CoBpeMeHHbIE TEXHOJIOTHM W HMHCTPYMEHTBI HIPAIOT KIIOUYEBYIO poJib B cdepe
KaJaCTPOBBIX paboT, obecnieunBas 6ojee 3PpheKTUBHOE, TOUHOE 1 OBICTPOE BHITTOJTHEHUE
3a1ad4. ['eonndopmaroHHbIe CHUCTEMBI, JTACTAHIITMOHHOE 30HIUPOBAHME,
aBTOMATU3MPOBAHHBIC CHCTEMBI y4eTa MaHHbIX, 3D MomenupoBaHue, APOHBI U JPYTHE
WHHOBAIIMOHHBIC METOBI CTaTM HEOTHEMJIEMOW YacThIO IMPOIECCOB IJIAHUPOBAHUS M
BBIITOJIHEHUS KaIaCTPOBBIX padoT [1].

[lens maHHOW CTAaTbU COCTOMT B 0030p€ 3HAYUMOCTH COBPEMEHHBIX TEXHOJIOTHH U
WHCTPYMEHTOB B Ka/IaCTPOBBIX pab0Tax, a TAKKE B BBISIBJICHUH UX TPEUMYIIIECTB, BHI30BOB
U TEepCIeKTUB pa3BUTHs. OCHOBHBIE 3a/1a4M CTAThH BKIIIOYAIOT B CEOsl aHAU3 OCHOBHBIX
TEXHOJIOTHI, MPUMEPHI YCIENTHOTO NMPUMEHEHHs, 00CyX/IeHne MpoOJieM U BHI30BOB, a
TaKKe MpeJICTaBIICHUE MEePCIIEKTUBHBIX HAMIPABICHUHN Pa3BUTHS JaHHOU 00JIaCTH C y4eTOM
HCMOJIb30BaHUs HOBBIX HMHCTPYMEHTOB.

I'eoundopmanmonnsie cucteMbl (I'MC) urparoT KiIO4YEBYIO poJib B IJIAHUPOBAHUU U
BBITIOJIHEHUH KaJaCTPOBBIX pab0T. OHU MO3BOJISAIOT 3 (HEKTUBHO YIPABISTH T€0JaHHBIMH,
MPOBOAMTH aHAJINW3 MPOCTPAHCTBEHHOW WHGOpMaIMU, co37aBaTh KapTorpaduueckue
IPOAYKTHI M BBIMIOJIHATH T€OMH(OPMALIMOHHOE MOJICTTUPOBAHHE.

JIuCTaHIIMOHHOE  30HAMPOBAaHWE U CIOYTHUKOBAas HABHUTalMs MPEAOCTaBISIOT
BO3MOXHOCTbH IMOJTy4YEHUS JAaHHBIX O MECTOIOJI0KEHUU OOBEKTOB Ha 3eMJIe, a TaKKe 00 UX
XapaKTepUCTUKAX U COCTOSIHUM H37ajeka. JTO MO3BOJISIET YCKOPUTH Mpoliecc cOopa
nH(popMaIuu 1151 KaJaCTPOBBIX 1IEJI€H ¥ MOBBICUTH TOUHOCTh JaHHBIX (Tabmwuma 1).
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Tabnuua 1. CpaBHUTENbHAS XapaKTEPUCTHKA OCHOBHBIX XapaKTEPUCTUK COBPEMEHHBIX
OECMIOTHBIX JIETaTENbHBIX alapaToB

XapaKTepuCcTUKH DJI MATRICE 300 MMU-2
RTK (Universal Edition) BEPTOJIET ¢
MYJILTHKOIITEP BEPTUKAJIbHOM
NnocaaKou
B3nernas macca Oxkoro 3,6 kr (6e3 3,66T

aKKymyJsiTopoB), Okoso
6,3 Kr (C IByMS

akkymyssitopamu TB60)
Macca noie3Hoi 710 7 KT 800 xr
Harpy3KH, KT
Pa3smax kpeuia, M 810 x 670 x 430 Mmm 1,85 M
Jnuna, M ITo nuaronanm (6e3 11,94

nponesiepoB) 895 MM

CKopocTh, KM/4 82,8 kxM/4 191 km/4
BricoTa nmonera, m 5000 m 4000 m
Panguyc nerictBus 2,4000-2,4835 I'T'1t 14,50 m
[TpoaomKUTENIBHOCTD 55 M 125 mun

oJjieTa, MUH

ABTOMaTH3UPOBAHHBIE CHUCTEMbI ydeTa U aHaJu3a JIAHHBIX [MOMOTalT 00padaThiBaTh
0oJb1Ke 00beMbl HH(DOPMALIUY, TPOBOAUTH KAU€CTBEHHBIM aHAIN3 JAHHBIX, YMEHBIIUTh
BEPOSATHOCTH OIIMOOK U TIOBBICHTH dPPEKTHBHOCTH paOOTHI KaJaCTPOBBIX CIYkKO [2].

3D MopenmupoBaHWE M BUPTyalbHas pPeaJbHOCTH IMO3BOJIIOT CO3/1aBaTh TPEXMEPHBIE
MOJeNId OOBEKTOB HEABMKMMOCTH, TEPPUTOPUNA M WH(QPACTPYKTYphI, 4YTO OOJIerdaeT
BHU3YyaJIM3AIMIO ¥ TOHUMaHUE MPOCTPAHCTBEHHBIX JAHHBIX, a TAK)KE TTOMOTAET B IPUHITHH
pENICHUI NP MJIAHUPOBAHUH PA3JIMYHBIX TPOCKTOB.

Mertoabl IpoOHA U a’pPOCHEMKHU CTAHOBATCS Bce O0Jee MOMYJPHBIMU B KaJacTpPOBOM
NesATeNbHOCTH. JIpOHBI MO3BOJSIOT MPOBOJAUTH OBICTPYI0 M KAYECTBEHHYH) CHEMKY
TEPPUTOPHIL, MOITy4YaTh BBICOKOTOYHBIE JAHHBIE O MECTHOCTH, 3JaHMSIX W OOBEKTax
MH(DPACTPYKTYphl, YTO YIPOINAET NPOBEICHUE KaJTacCTPOBBIX padOT U 0OOECredyrBaceT
TOYHOCTb PE3YJIHTATOB.

Hcnonp3oBanne yKa3aHHBIX TEXHOJIOTHMM W WHCTPYMEHTOB TpU TUIAHUPOBAHUU
KaJIaCTPOBBIX PA0OT MO3BOJIAET YIYUITUTh KA4€CTBO JTAHHBIX, TOBBICUTH 3(P(HEKTUBHOCTH
mpoiieccoB cOopa u aHanmmu3a WHGOPMAIIMU, COKPATHTh BPEMs BBHITIOJIHEHUS palbOT H
CHU3UTH 3aTpaThl HA MPOBEJICHUE KAJacTPOBBIX ornepanuii (Tabmauna 1).

Tabmuma 2. [IpenMy1iecTBa UCIOJIB30BaHUS TEXHOJIOTHI U HHCTPYMEHTOB B
KaJIaCTPOBBIX paboTax
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Meton

Onucanue MeTojia

VYBenudueHrne TOUYHOCTH
JTAHHBIX

CoBpemeHHbIe TeOMH()OPMAITIOHHBIE CUCTEMBI
U CTECMATU3UPOBAHHOE MPOTPAMMHOE
o0ecrniedeHre M03BOJISIIOT TPOBOAUTH TOUHBIH
aHanu3 1 00pabOTKy TeolaHHbIX, YTO
TIOBBIIIIAET KAUYeCTBO U IOCTOBEPHOCTh
KaJacTpOBOil MH(OpMAIIHH.

[ToBeiieHHE
3 PEeKTUBHOCTH JTAHHBIX

ABTOMaTH3aIMs MPOIEecCcOB cOopa, 00paboTKH
Y aHaJIM3a JaHHBIX COKpAaIaeT BpeMsl
BBITIOJTHCHUS KaAACTPOBBIX paboT, 4TO
MO3BOJISIET YIYUIIUTh TPOU3BOAUTEIILHOCTD U
COKPATHTh 3aTPATHl BPEMEHHU U PECYPCOB.

VY ny4dieHun J0CTYITHOCTH
uH(popmManuu

[Hudposkie miatopmbl U OHIANH CEPBUCHI
00€eCIeynBarOT IOCTYM K KaJaCTPOBBIM
JAHHBIM JJIs1 IIMPOKOTO KPyTra MOJIb30BaTENeH,
YTO CIOCOOCTBYET NMPO3PAYHOCTU U YIOOCTBY
MCIOJIb30BaHusl UH(OpMALIUK.

MuHuMu3anus ommnoOOoK

Hcnonb30BaHre aBTOMaTU3UPOBAHHBIX CUCTEM
MTO3BOJIICT CHU3UTH BEPOSTHOCTD
YEJIOBEUYCCKHUX OIIMOOK ITpu 00paboTKe
JAHHBIX, 9YTO CITIOCOOCTBYET MOBBIICHUTO
KauyeCTBa M HAJSKHOCTH KaIaCTPOBBIX PaboT.

HNuTerpanys naHHbIX

TeXHOIOTHY TTO3BOJISIOT HHTETPUPOBATH
JAHHBIC W3 PA3TMYHBIX HCTOYHUKOB, YTO
obOecrnieunBaeT 0oJiee MOJHOE U BCECTOPOHHEE
MPEACTaBICHUE O 3eMEIbHBIX YUacTKaX
00BbEKTax HEABMIKUMOCTH.

VYiydiienue
B3aNMOJENCTBUS

Hcmonb30BaHre TEXHOIOTHH CIIOCOOCTBYET
6osee 3 PpeKTUBHOMY B3aUMOICHCTBUIO
MEXy yYaCTHUKaMHU KaJlacTpOBOTO Tpoliecca,
TaKuM 00pa3oM yiryuinasi KOOpAUHAILUIO U
COIJIACOBAHME JCUCTBUU.

[IpumeneHre COBpeMEHHBIX TEXHOJIOTHI B KaJaCTPOBBIX paboTax B Poccun npuBeno
3HAYUTETHHBIM YIYUYIICHUSIM B MPOIIECCE MJIAHUPOBAHUS U BHITIOJHEHUS paboT. MHorHe
opranuzanuu B Poccun akTuBHO MCTIONB3YIOT reonHpopmainriontbie cuctemsl ([TUC) s
0o0paboTku 1 aHanu3a reoganabix. Hanpumep, ['ocymapcrBennas koproparnus "Pocatom"
npumensier ['IC anst ynpaBieHUs CBOMMHU 3€MENbHBIMU PECYpCamMu, YTO MO3BOJISET
3 PeKTUBHO TUIAHUPOBATh W KOHTPOJIUPOBATH HCIIOJIb30BaHUE 3eMelb. BHenpeHue
AJIEKTPOHHOTO KaJacTpa HEABUKUMOCTU B Poccuu MoO3BOIMIIO 3HAYUTEIBLHO YNPOCTUTH
JOCTYN K KaJacTpoBOM WH(OpMAIMU M COKPATUTh BpPeMsl Ha MOJYyYEHHE Pa3TUYHBIX

JOKYMEHTOB.

OTO CYIIECTBEHHO YJIYUYLIWJIO MPOIECCHI

perucrpauuy IpaB Ha
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HEJIBUKUMOCTb. B psiie mpoeKToB KaJacTpoBbIX paboT B Poccuu ycnenHo npuMeHsoTCs
JAPOHBI U CITyTHUKOBBIE CHUMKH JJISl IPOBEACHUSI 00CIICA0OBAaHUI TeppUTOPUIl, KOHTPOJIS
32 U3MEHEHMSAMHU B 3€MIICTIONB30BAaHUM M OOHOBJICHMS KaZacTpPOBBIX KapT. BHeapeHwue
CTELUATU3UPOBAHHOTO MPOTPAMMHOTO O0OecredeHusl JUIsi aBTOMAaTH3aIllMi IPOIECCOB
coopa u 00pabOTKM NaHHBIX B KaJacTPOBBIX paboTax MO3BOJIAET COKPATUTh BpeMs Ha
BBIITOJIHEHUE 337a4, TOBBICHTH TOYHOCTh JAHHBIX M YIYYIIUTh KOOPJMHAIMIO MEXIY
cnenuanuctamu. lludpoBuzanus mnpoueccoB oOpabOTKHM AOKYMEHTOB, B TOM 4YHCIE
DIIEKTPOHHOE TMOJANMCAaHWE W Tepenada JIOKyMEHTOB, CIIOCOOCTBYET —YCKOPEHUIO
MPOIIECCOB PETHCTpAIlMM IPaB HAa HEIBWKUMOCTh W CHUKCHHIO OIOPOKPATHUECKUX
0apwepos [3].

OTH npuUMephl TOKa3bIBAIOT, KAK YCIEIIHOE IPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHN B
KaJacTpoBbIX paboTax B Poccuu NpUBOIUT K ONTHUMHU3ALMU IPOLIECCOB, MOBBIIIEHUIO
3¢ (pexKTUBHOCTH M KauecTBa paboOT, a TaKkKe YIYUYLIEHUIO JOCTYIMHOCTH M HAJIEKHOCTH
KaJacTpoBOU MHGOPMAIIUH.

Br130BbI 1 Tp00JIeMBI, ¢ KOTOPBIMHU CHEIIUATUCTHI CTAIKUBAOTCS MPU MCIIOIb30BaHUU
TEXHOJIOTHUU;

1. Heo0GXxoauMOCTh TOCTOSHHOTO OOHOBJIGHHSI MporpaMmHoro obecnedyeHus. C
MOSIBJICHUEM HOBBIX YSI3BUMOCTEH M TpeOOBaHWM K (DYHKIIMOHATBLHOCTH, CIICIIHAIHCTHI
BBIHYXJIEHbl TOCTOSSHHO OOHOBJISITH MpPOrpaMMHOE oOecrnedyeHue, 4ro Tpedyer
JIOTIOJTHUTENIBHBIX 3aTPaT BPEMEHH B PECYPCOB.

2. CnoxHOCTH B OOyYEeHHH IIepCOHaja HOBBIM TexHOJOrusM. llepexon Ha HOBBIE
TEXHOJIOTUU MOYKET BBI3BIBaTh CIIOKHOCTH y IEPCOHAJIA, TPEOYs 00yUCHHS U alanTaluu K
HOBBIM TIpOIIeCCaM, YTO TaKKe MOXKET OBITh BpeMs3aTpaTHBIM M TPeOOBaTh (PMHAHCOBBIX
BJIOJKCHMH.

3. 3amurTa AaHHBIX U KOHPUAEHIMAIbHOCTh MH(popManuu: C MoBbILIEHHEM 00beMa
IM(POBBIX JTaHHBIX PAaCTeT U PUCK yTeueK WM Kpaxu uHpopmarmu. ObdecrnieueHue
aJIeKBAaTHOM 3aIMThHl JAHHBIX U KOHPUIAEHIIMATBHOCTA CTAHOBUTCS KPUTUUECKU BAKHBIM
U TpeOyeT MOCTOSSHHOTO MOHUTOPUHTA U OOHOBJICHUSI MEP 0€30MaCHOCTH.

[lepcieKTHBBI pa3BUTUSL TEXHOJOTUW JJi1 TUIAHUPOBAHMSI KaJacTPOBBIX paboOT
BKJIIOYAIOT B ce0s cienyromue acnektol. Habmogaercss ycunenue TpeHaa K MHTerpanuu
Pa3IMYHBIX HMCTOYHHUKOB T'€ONMPOCTPAHCTBEHHBIX JAHHBIX B €IMHYIO IUIaT()opMy, 4TO
oOecrieunBaer 0OoJiee MOJHOE M TOYHOE MPEJCTaBIE€HUWE O TeppuTOopuu. BHenpenue
00JJaYHBIX TEXHOJIOTMI MO3BOJISIET YBEIMYUTh AOCTYIMHOCTh I'€OJIaHHBIX, 00€CIIeUrnBaET
oosiee apdexTuBHOE U Oe30macHoe XpaHeHue nHpopmaru. Vcrnoas30BaHue MOOUITBLHBIX
npunoxenuit B 'IC no3Bosiger cnenuanuctaM padoTaTh ¢ JaHHBIMU Ha MECTe, yJIyulias
MOOWJIBHOCTb ¥ ONIEPATUBHOCTH BBHITIOJHEHHUS KaIacTPOBBIX padoT [4].

VckycCTBEHHBI HMHTEUIEKT M METOJbI MAIIMHHOTO OOYYEeHHS MOTYT IIOMOYb B
00paboTke OONBIIUX 00BEMOB T€OMPOCTPAHCTBEHHBIX JAHHBIX, YTO MO3BOJIUT BBHISBIISTH
3aKOHOMEPHOCTH, IIPOTHO3MPOBATh HW3MEHEHUS H  ONTHMHU3UPOBATH  IPOIIECCHI
IUTAHUPOBaHMs. TEXHOJIOTMH KOMITBIOTEPHOTO 3pPEHHUS IO3BOJISIIOT aBTOMATHUYCCKH
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aHAJIN3UPOBaTh U KIACCU(DUIIMPOBATH T'€OJaHHBIE, YTO YCKOPSET IMpollecchl 00pabOTKH
uHpopmarmu. MammHHoe 00y4eHHE MOMKET MOMOYb ONTUMHU3UPOBATH HCIOIH30BAHUE
PECYPCOB, MPEACKA3BIBATH CIIPOC HAa HEJIBMXKUMOCTD, aHAJIM3UPOBATH TEHICHIIUU PA3BUTHUS
TEPPUTOPUI U TPUHUMATH OOOCHOBAHHBIE PELICHUS B MNIAHUPOBAHUU KaJaCTPOBBIX paboT

[5].

OObenuHeHne COBPEMEHHBIX T€OMH()OPMALMOHHBIX TEXHOJOTHIl C BO3MOXHOCTSIMU
UCKYCCTBEHHOTO HHTEJUIEKTa W MAIIMHHOTO OOy4eHHs oOOellaeT 3HavyuTeIbHOE
yiydiieHne 3(QQGEeKTUBHOCTH M TOYHOCTH MPOBEJEHUS KaJacTPOBBIX pabOT, a TaKkxke
MOBBIIIEHHE CKOPOCTM W HMHHOBAIIMOHHOCTH TMPOIIECCOB aHaiM3a M YIPABJICHUS
reonpOCTPAHCTBEHHBIMU JTAHHBIMHU.

3ak/aoyeHusi M BBIBOABI. B craTthe ObUIM PacCMOTPEHBI TEKYIIHME BBI3OBHI U
pOOJIEMBI, C KOTOPBIMHU CTAIIKMBAIOTCS CIIELIMAIUCTHI IPU UCIIOJIb30BAHUU COBPEMEHHBIX
TEXHOJIOTHI, a TakKKe IMEpPCHEKTUBBl PAa3BUTHS 3TUX TEXHOJOTUU IS YIy4YIIEHUs
IIPOLIECCOB KaIaCTPOBOIO INTAHUPOBAHMSL.

TGHIIGHHI/II/I B pa3BUTHUHU I'NC u APYIuX HHCTPYMCHTOB ITOKA3BIBAIOT POCT MHTCTPAllUU
JaHHBIX W YBCIIMUCHHUC HOCTYIIHOCTH HH(i)OpMaIII/II/I. HpI/IMeHeHI/Ie HCKYCCTBCHHOTI'O
HHTCIUICKTa MW  MAalllMHHOI'O O6y‘I€HI/I$I 06€HIa€T ABTOMAaTHU3alluI0  IIPOLCCCOB,
OIITUMMH3AITUIO HCIIOJIb30BaHUA peCypcCoB n YIy4dlIICHue TOYHOCTHU aHaJli3a
IrconpoOCTPpaHCTBECHHBIX JTaHHBIX.

B nenom, pazBuTrie TEXHOJOTUIA ISl MJIAHUPOBAHUS KaJacCTPOBBIX pabOT HaMpaBJICHO
Ha TOBbIIeHHE I(P(HEKTUBHOCTH, TOYHOCTH M WHHOBAIMOHHOCTU IPOIECCOB PAOOTHI
CIEIUAINCTOB B AJaHHOU cepe. HeobXxoaumMocTh MOCTOSHHOTO 00YYEHUS U aJanTaiiu K
HOBBIM HMHCTpyMeHTam coBpeMeHHou ['MC, BMecTe ¢ HCIOJIb30BAHHMEM BO3MOKHOCTEM
HMCKYCCTBEHHOI'O MHTEIIJIEKTA, OTKPBIBAIOT HOBBIE MEPCIIEKTUBBI JUIs YJIYULICHHS KaueCTBa
KaJaCTpPOBOW JEATEIBHOCTH W OINTHUMHU3ALUH IPOLECCOB IUIAHMPOBAHUS HA OCHOBE
COBPEMEHHBIX TEXHOJOTHUH.
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