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10.®. KPEHH]IA, n-p TexH.Hayk, npod., 1.b. YYT'AHCKUH, Marucrp, (loHenkui
HallHOHANBHBIH TeXHUYeCKHi ynuBepcutet), A.C. JKATKHUHA, nmx. (KIT «Xo03pacueTHBbIit
3€MEJIbHO-KaJaCTPOBBIH LICHTP»)

IKOHOMUYECKAS HEJIECOOBPA3ZHOCTD 3AIAHHOI TOUHOCTHU
ONPEJEJIEHUS KOOPAUHAT BEPIIHUH YIJIOB IOBOPOTA I' PAHMUI]
3EMEJIBHOT'O YYACTKA

Obocrosana 3xKoHOMUYECKAs yenecoobpazHocms 3a0aHHON MOYHOCTIU onpedenenus
KOOpOuHam zpanuy 3emenvro2o ywacmia. Hosviuenue mounocmu onpeodenenus KOOpOuHam
2PaHuYy HeobxX00UMO CO2NACOBbIBAMb C 3ampamu Ha ee obecneyeHue.

HopmatusHbiMu n0KymMeHTaMH Vipauns! [1, 2] periJaMeHTHpPYeTCs JOMYCTUMAas OLIM-
OKka onpesiesieHNs KOOPAUHAT BEPUIHH YTIIOB TI0BOPOTa I'paHHULl 3eMEJIBHOTO Yy4acTKa, KOTopas
HE N0JDKHA npeBbimaTh £0,1 M OTHOCHTENBHO CheMOYHOr0 060CHOBaHUs. Ha puc. 1 mokazana

HpI/IHHI/IHI/IaﬂBHaﬁ BO3MOXXHOCTE BO3ZHHUKHOBEHUS TAKOH l'IOFpeHIHOCTI/I l'IpI/I pa3pe>KeHH0171 CCTH
ITC [3].

A)

weversseeennes [I€aIBHOE TOOKEHHE TPAHULIBE

———— YpaBHeHoe ITOJIOKECHHUE TPAHUIBI IO TUIOIIAAH H MOJIOXKEHHUIO HA 3eMHOIl
IMOBEPXHOCTH

= = = =llonoxeunne rpaHuLbl, MyTeM NPOKIAIKH TEOHOIUTHBIX XOIOB «a» U «6%»

Puc. 1. Cxema 1115 onpeiesnieHns NOrpenIHOCTH B3aHMHOT'O TIOIOXKEHHS 3eMeTBHEIX y4acTKOB
C MCIO/Ib30BAHHEM: @) — CETH MOIUTOHOMEHTPHH; §) — CETH TPHAHTYIIALHH

Yiep6 0T BO3HMKHOBEHHs TaKOH OWMOKH Ha NMPOTHKEHMM | MOFOHHOrO MeTpa rpa-
HHLBL IO HOPMATHBHBIM LI€HaM ropona JloHelka Ha MOMEHT IOKYIIKH 3€MEIBHOI0 Y4acTKa
MozKeT Kosnebatbes oT $14-5 no $+50. Ha npoTsukenun I'PaHHMIEI B OJMH KHUJIOMETpP yiep6
MOXET JOCTHIraTh 0T $14-5 Thic. 10 $+50 ThIC., 4TO BECHMa CYIECTBEHHO Aae I KpYIHBIX
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W ycremmHeix npexnpuAtuii. Kpome T0ro, B TeHCHHE SKCILIyaTallii Ha CMEXHBIX y4acTKax
BO3HHKAKOT He COOTBETCTBHS B hopMupoBaHuH NpuOsLTH (£IT). OpauH U3 y4acTKOB 0J1y4acT
nepe6Gop npuGLLIH, a BTOPOi ee Heo0op.

Tlo cHMXeHHUIo nogo6HOro yiep6a OT BO3HUKHOBEHUS BO3MOKHBIX omnbOK LEJIECO0-
Opa3HO UMETH BBUAY TPH MyTH:

1. npUHATH CBOGOIHBIE LEHB! HA TEONAE3UHCCKUE YCIIYTH [31,

2. omnpeenaTh KOOPIAMHATHI TPAHHMII 3EMEJBHBIX yHaCcTKOB ABYMA, HE3aBUCUMBIMHU

croco0aMH, TPaIHuLMOHHBIM U C TIOMOIIBIO NUCs3,

3. [OBBIATH TOYHOCTH [€OAE3NICCKUX HIMEPEHHIA.

[Ipu cBOGOIHBIX LICHAX HA [EOJE3UYECKHE YCIyIH BOMPOCHL HO TOYHOCTH MOJIOKEHHUS
IPaHHII PEIIAIOTCS Ha YPOBHE COOCTBEHHUKOB 3EMEJIBHDIX yHACTKOB. [Tpy HATUYUH HETOYHO-
CTH IpaHUIl COOCTBEHHUKH MOTYT COTNIACHUTBCA, An6o ONpOTECTOBATH MOTYYCHHOE MOJI0XKE-
nue. Bo BTOpOM CiTydae MOJOXKCHUE IPAHULL MOKET OBITH YTOUHEHO JABYMS CIEAYIOLIUMH Iy~
TAMH.

Yro KacaeTcs CIyTHUKOBBIX U3MEPEHHUH, TO B Ipeenax TYCTOM rOpOJCKOi 3aCTPOHKH
ompe/eeHHe KOOPNHAT BEPLIMH YIIIOB OBOPOTA IPAHHIL 3eMeJIbHBIX Y4aCTKOB CTaJKUBACT-
¢Sl ¢ CYIIECTBEHHBIMU TOMEXaMH, KOTOpbIC MPUXOIUTCA NpeoI0sIeBaTh AOMOTHATEIbHBIMA
[IPOMEPAMHU OT CHEMOYHOT0 0DOCHOBAHMS. 3T IPOMEPBI NPUBOAAT K JOTIOJTHUTEIbHBIM CITY-
qafHBIM TIOTPEIHOCTSM, YTO HE BCEra 00CCNICUMBACT CHUACHUC NOTPEIHOCTH, a 3HAYUT U
NPUOMKEHHIO TPAHHML K HACATBHOMY TOI0KECHHUIO. YpoBeHb 3aTpaT Ha CO3aHHe TaKoro re-
oj1e3MueCcKOro obecrieueHus TaK)Ke BECbMa BBICOK (tabmn. 1).

Ta6.. 1. Pe3ynbTaTsl pacyeToB OLEHKH 3aTPAT HA CO3/1aHUE IYHKTOB ITC

TpuaHryasuus CnyTHHKOBbIE H3MepeHUH
Knacc | OtHoc. |3atparbl [pumedanus Kuacc, lena
TOYHOCTD (rpH) paspan |[Jena = (3VKP[4]) x 1,61x4
Jlan- 7932 | Tonbko reoae3sudeCKue UIMEPECHUA
Jac.
I 1:400000 | 21732 | nyHKT 1 14567,28
11 1:300000 | 16432 3 myHKT4 11 7071,12
111 1:200000 | 12160 9 nyHKTOB i1 249228
1V 1:200000 | 5578 30 nyHKTOB v 1989,96
1-# 1:10000 2404 1-i 1951,32
2-i 1:5000 1300 2-i 1667,96
T/x 1:2000 540

TlpumeyaHusa: B ONPEAEICHUN «llenbi»: 1) — 1,61 —k0ddPULHEHT IMCKOHTHPOBAHHUA, 2) 4 — IPUMEPHOE KO-
IMYECTBO MYHKTOB, HEOOXOIMMBIX [UIsl CO3aHMUSA CHEMOUHOIO oGocHoBanus yuactka 3emin ¢ [1= 100 m

TTOBBILIEHHE TOUHOCTH FEOIe3UYECKUX U3MEPEHUH NMPUBOJMT K yAOPOKAHHIO reoje-
3HYEeCKOro odecredyeHys onpeaeeHus KoopaArHar. DT0 MOXKET NPEBBICHTH yIIepO, BO3HHKA-
[OLMIi OT HAIMYHS TIOTPELIHOCTH, YTO SBJIACTCS SKOHOMUHECKH HE onpasaaHHbM. B 3TOH
CBSI3M BO3HMKAET HEOOXOJAMMOCTH YCTAaHOBJICHHA Takoil TOUHOCTH T€O0AE3UUCCKUX H3MEpe-
Ui, KOoTOpas Obl He MPUBOIMIA K H3MIIHAM pacxolaM Ha reojie3NUECKHe YCIYTH, 8 TaKKe
He 0ByCIOBJTMBaNA JHIIHEro yuiepoa. PaccMOTpUM ITOT BOIpoc Oostee roapoOHo.

IIpy ofpesie/leHis KOOP/IHHAT BEPLIMH YIJIOB [OBOpPOTa rpaHMI] 3eMeJILHOr0 yHacTKa
B 0OLIErOCyJapCTBEHHOH CHCTEME HCMONb3yeTCs rocyllapcTBeHHas Teoje3udeckas CeTb
(I'TC) ot I-ro go [V-ro KJIaccoB u CeTH CTYIICHIA 1-ro ¥ 2-ro pa3psAnoB, KOTOPbIE ABJIAIOTCA
OCHOBOI CHEMOYHOrO 00OCHOBaHHMs, a TAKKe HETOCPENCTBEHHOE ChEMOMHOC 00OCHOBaHHE
tounoctd 1:2000 win 1:3000 [1, 2]. Oy BKIIOHAIOT CIEAYIOINHC IIPOU3BO/ICTBEHHBIC TIPO-
neccel[3, 4]:

- PEKOrHOCIIMPOBKA MYHKTOB CETEH.

- VI3rOTOBJEHUE LICHTPOB H 3HAKOB JIJIs1 3aKPEILIEHHS [TYHKTOB CETH Ha MECTHOCTH.
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- 3aKJIa1Ka UEHTPOB, YCTAHOBKA 3HAKOB CETH, 3aKpEIUIEHHE TOYCK HEIOCPEICTBEHHO-
ro CheMOYHOT0 000CHOBaHHA.

- U3MepeHue yriaoB U JUIUH JTMHUH B CETH.

- KamepanbHbie paboTh.

- 3aTpaThl Ha MPOU3BOLACTBEHHBIE IIpoliecchl 1o co3fanuio [TC ompenensior cymmy
PacxoJIoB Ha reole3NYeCKoe 0OECTICUEHHE.

YnpouleHHBIE pacueThl 3aTpaT Ha CO3JaHHE ChEMOYHOM OCHOBBI JJIi ONPENENICHUSA
KOOPAMHAT BEPIIMH YIJIOB MOBOPOTA IPAHHIL 3€MEIBHOTO YJacTKa LeNeco00pasHo OCyIecT-
BHTbH [TyTEM HAKOIUIEHHs PacXOJIOB IO CO3JaHHI0 ceTeil u3 myHkToB ot [-ro go IV-ro xmaccos
U ceTeil crymmeHus ot 1-ro 10 2-ro pa3psios (puc. 2).

rmYHKT Janaaca

2 rnac 2 rnocc

3 wagce \/nnacc 3 knccc

\ 3 nace
/ \/aac \\*,,/'/\’4‘;\\7

rmyH<T Alanaaca 2 wAaacc I Knacc

Puc. 2. YrpouieHHast cxeMa CTYILEHHs TPEYTOJIbHUKOB TPHAHT YIISLIMH Pa3IH4HbIX KJaCCOB

JI1s MOy4eHHs KOOPAMHAT OAHOrO MYHKTAa 2 KJIacca TPHAHTYISALMH JO/DKHEI OBITh
M3BECTHBI KOOPIMHATHI ABYX MyHKTOB Jlariaca u OJHOTO MyHKTa TPHaHIy/suMK |1 knacca. B
pe3y/IbTaTe BHYTPH TPEYTOJbHUKA TPHAHIYJIAIMH | Kitacca MOKeT OBITh 0OpPa30BaHO YETEIPE
TPeyroMbHAKA TPHAHTYJISIUH 2 KJacca i OMpe/eNeHO0 TPH MyHKTa TPHAaHTYJISUHH 2 Klacca.

BHyTpH NOJy4YEHHOM CeTH MOXKeT OBITh MOTYYEHO JEBATb MyHKTOB TPHAHTYIALMH 3
xnacca. To eCTh, HA CO3JJaHHUE OJHOrO MMyHKTA TPHAHTY/IALUH 3 Klacca NPUXOAUTCS JIeBATaA
YaCTh BCEX MPEABLIYIIHX 3aTparT.

TakuM ke 0GpPa30M PaCCUMTHIBAIOTCS 3aTPaThl Ha OJHH MYHKT TPUAHTYIALAHN 4 KiIac-
ca — JaHHAs CETh MOXeET OBITh crymieHa 40 30 MyHKTOB TpHaHryasuuu 4 kinacca. To ecTs, Ha
OJIMH NYHKT TPHAHTYJIALMM 4 KjIacca NPUXOAMTCS TPUAUATAA YaCTb BCEH COBOKYMHOCTH Npe-
ABLIYILHX 3aTpaT Ha CO3JAaHHE CETH.

Puc. 3. FeomeTpuueckas cxema s ONpeAeNeHHs IOrPEITHOCTEH B3AUMHOTO MOJIOKEHHSA
nyHkToB ['T'C
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rae I - nepumetp ydactxa, I jena KBaPaTHOTO MeTpa 3eMJIH (TpH/M2).

ITo pesynsTaTaMm pacueToB (Tabauubl 1 U 2) NOCTPOCHB! HEKOTOPBIC rpaduueckue 3a-
BMCHMOCTH 3aTparT H yiep0a (puc. 4), BO3HUKAIOIIETO MPX BO3MOXXHOM BO3HHUKHOBEHHH TIOT-
peIHoCTeH onpeseseHHs KOOPINHAT BEPLIMH YIJIOB TOBOPOTA IPAHHMIL 36MEIBHOTO y4acTKa.

Ilo pe3ynbraTam pacdyerToB (TabuHuEl 1 1 2) MOCTPOCHBI HEKOTOPHIE rpaduueckue 3a-
BHCHMOCTH 3aTpar U yiiep6a (puc. 4), BOZHUKAIOIIETO NPH BO3MOXHOM BOSHHKHOBEHHH 10T~
PEIIHOCTEH ONpE/eNeHHst KOOPAHHAT BEPLIMH YIJIOB IOBOPOTA MPAHHIL 3€MENILHOTO yHacTKa.

3uy

eooo(rpﬂ) T1[=5000Mx2500rpr/m”
- 58 )
5000 | \ - B=4.0355(1/T7°° ,/’//, HLI=1000Mx2500rpr/st

R>=0.98
4000

3000 ,////

2000
1000
0

ryl=1oooMx2500rpumﬁ
TT11=1000Mx2000rps/m”
T1L1=500Mx2000rps/m”

/T 4
0 0.0001 0.0002 0.0003 0.0004 0.0005

Puc. 4. Xapakrep yuiep6a OT BO3MOXKHbBIX HOrPEIIHOCTEN 1 3aTpaT Ha re0JE3UUCCKOe
obecricueHHe

U3 Tabmuu 1 ¥ 2 1 puc. 3 cleAyeT, 4TO C MOBBIICHUEM TOUYHOCTH I€OAE3UIECKUAX H3-
MepeHHil BHIPACTAIOT 3aTpaThl Ha 0OECIEUEHHE ITOTO YTOYHEHHs, a YIIEpO OT BO3MOKHBIX
MOTrPENIHOCTEH MOJ0XKEHHUS TPAHUIl YMEHBIIAETCS.

ONTUMAaIbHYK TOYHOCTD ONpeJCIEeHHs KOOPIAWHAT BEPLUIMH YIJIOB MOBOPOTa IPaHHL
3eMEIBHOTO YYacTKa 1eJecoo0pa3sHO OLEHHTh Yepe3 PaBEHCTBO 3aTPaT Ha EOIE3MECcKOe
obecrnieuenne 1 ymepba oT BO3MOKHOTO 00pa30BaHUs NIOTPEIIHOCTEH.

3aBHCUMOCTD 3aTpart ( 3) Ha reoje3ndecKoe obecrnedeHHe oT TOYHOCTH ( T ) onpene-

JIEHUS KOOPJAHUHAT rpaHULl HMECT BUI

-0.68

1
3=4 5
T ()

3aBHCHMOCTD yuiepOa (Y') 0T BO3MOXHOTO MOSIBJICHHS OIIHGOK Ire0e3HeCKoro 00e-
CIICUEHUs] MOXKET OBITh Haii/leHa U3 YCIOBHS MOXOXKACHHE MPAMOM Yepe3 ABe TOUKH, Ha4ajlo

KOOPAHMHAT U TOYKY C KOOpAWHATAMHU ; =0,0005; V4005 =0,00074 x [T x L] .

B COOTBETCTBHM C THMH YCIOBHAMHU ONTUMAJIbHYIO TOYHOCTh I'€0JE3HYECKUX paboT
CIIeyeT ONpPEAENSTh [0 IMIUPHYECKOH hopmyre

1
= 1.68

o (6)
T 0,37xITx 1]

B cooTBeTCTBHH ¢ (6) HENOCTATOK TOYHOCTH OMPEJENIEHNS KOOPJIUHAT I'PaHHILL 3eMe-
JIBHOTO Yy4acTKa HauMHACT CKa3bIBATHCS MPH ImxLIrpa/m™=1250000rpu/m. (L1=2500 rpa/mM2,
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500M) A rpaHHIIBI 3€MEJBHOIO YYacTKa Iiomanbo 600M2 MOTyT onpeaenaThest ¢ TOYHOC-
o 1/1000, npu uene Ha 3emmo $500. [Ipu 3T0M yiep6 OT BO3MOXHOTO MOSBJIEHUS TOTpe-
0CTeil He PEBLICUT 3aTpaT Ha reojie3uyecKoe obecnedeHue.

OnpeneneHyre KOOPIMHAT KBaJIpaTHOTO KBapTana 3acTpoiiku ¢ [1=4x100M=400M npu
MMOCTH 3eMiaH 2500rpH/M2.MOXeT ObITh omnpeaeseHs! ¢ TodHocThio 1/2000 mpu LI=2500
1/M2.

BriHoc B HaTypy 3emeibHoro mas riomanbio 4ra (I1=800m, 11=1000rpa/mM2)mMoxer
[IOJIHEHO TaKXkKe C TOYHOCThIO ~(1/2000).

IIpencraBneHHbIE 3aKOHOMEPHOCTH UMEIOT MecTO B MOMeHT co3fanus ['TC. Ilpu mna-

3a mnojydende koopauHaT (2008 rom) B ycioBusix ropona [oneuxka B cpeaHem ~20
1/myHt (0T 10 1o 50rpu/mynkr). IIpn Hanuunu B JloHenke 25 opraHu3aluid, KOTOpbIE IPU-
PHO OMH pa3 B rojl MOTPEOAIOT MYHKTHI, TO BOCIIOJHEHUE KAlIUTAIbHBIX 3aTpa COCTaBJISA-
ot 250 1o 1250rpu. Cpok OKyNaeMOCTH KallUTAJIbHBIX BIOXKEHUH APH CO3JaHUH Ie0e3H-
"Koii ceTH B 3ToM ciydae oT £ =10 no £ =20+ 25 ner, uto maeT HOpMY aMMOPTU3ALIUK
imepHo ot | =4 +10% B rox.

[Mocko/bKy 3aTpaThl HA CO3aHUE MYHKTOB rOCYAapCTBEHHOM CETH aMOPTU3UPYIOTCA,
TOYHOCTbH I'€0/Ie3HUECKOro 00ECTIeYeHHsI MOYKHO OIpyOIATh.

OHOBPEMEHHO C ITHM B 3KOHOMHKE MPOHCXOIAT HHQJIALHOHHBIE NPOLECCHI, KOTO-

Y} 1
€ YBEJIMUHUBAIOT LHE€HY HAa 3€MCJIbHBIC YHACTKH Ha BCJIHYHHY U(l +]) , TJ€ J - HHACKC

CI)J'I}ILII/II/I. YyureiBas I/IHQJH}IL[I/IIO TOYHOCTL I'€OAC3HUYCCKOIO o0ocoBaHus A0J>KHAa YBCJINYH-
'bCAI.

B obmem cjiydac B CBA3HM C HU3JIOXKCHHBIM MOXHO OJIaraTb, YTO paCCMOTPEHHBIE IIPO-
>ChI HAXOATCA B PaBHOBCCHOM COCTOSAHHHU, KOTOPOC 00eCIieunBaeT TOYHOCTh reQe3uUec-
"0 0OecrieueHUs B COOTBETCTBHH CO Cﬂeﬂy}OH.ICﬁ 3aKOHOMEPHOCTBIO.

1 1+ i)
18 )
T (0,37 x I x LA+ )

DOmnupuyeckue Gopmylibl 5, 6, 7 UMEIOT IIPEAEIbl ONPEIEIEHNA

1
T 200000 2000

Taxkum 00pa3om, 3aTpaThl Ha reojie3MYECKoe 00eCNeUeHHe ONpE/IEICHUs [PaHHuIl 3e-
1LHOTO y4acTKa W yuepO MpH BO3MOKHOM BO3HHUKHOBEHMHU MOIPELIHOCTH UMEKT 00part-
0 3aBUCUMOCTH. OmNTHMaibHasg TOYHOCTH OMpEAesieHHs KOOpOWHAT lejecooOpa3Ha NpH
JCHCTBE 3aTpaT Ha reojie3uueckoe obecrieyeHne U ymepba oT BO3MOXKHOIO BOSHUKHOBEHHS

"pELIHOCTEH.
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10.®. KPEHIJIA, J1.B. YYTAHCBKHA, A.C. )KATKIHA

3KOHOMHYHA JOULILHICTD 3AJAHHOI TOYHOCTI BUSHAYEHHS KOOPJUHAT
BEPUIMH KYTIB MOBOPOTY 'PAHULLb 3EMEJIBHOI JIJITHKH

ObIpyHmosano ekoHOMIUHY OOYiNbHICMb 3a0AHOT MOYHOCMI BU3HAYEHHS KOOPOUHAmM 2panue
semenbroi Oinankuy. Iliosuwenns mounocmi eusnauenns Koopounam 2panuyb HeobXiOHO no20dCyea-
mu 3 sumpamanmu Ha it 3abe3nevenns.

Y. KRENIDA, D. CHUGANSKY, A. ZHATKINA

THE ECONOMIC FEASIBILITY OF THE ACCURACY OF DEFINING
THE COORDINATES OF THE BORDERS OF A GROUND AREA

Economic feasibility of the accuracy of defining the coordinates of the borders of a ground
area is confirmed. The increase in the accuracy of defining the coordinates of the borders should
agree with the expenses for its maintenance.
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