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BBEJAEHUE

['eone3uss — Hayka 00 HM3MEpPEHUSAX, TPOU3BOAUMBIX JUIS OIpPEACICHUS
dbopmbl 1 pazmMepoB 3emutd, H300paKEHUS €€ MOBEPXHOCTH Ha KapTax W IUIaHaX,
CO3/IaHUsI KOOPJAWHATHBIX CHCTEM, PEIICHHUS MHOTOOOPAa3HBIX AKOHOMHUKO-
XO3SIUCTBEHHBIX, AKOJIOTMYECKUX, HAy4YHBIX M Jpyrux mpodiem. CoBpemMeHHas
reoJIe3usl — MHOTOTpaHHAs HayKa, PEIIAloIINe CIOKHBIC HAYYHBIC M TTPAKTUYCCKUC
3aJlayu.

Hay4Ho-TexHHYecKue 3aa4n reoie3ud B 0000IEHHOM BUE 3aKITIOYAIOTCS
B CJICAYIOIICM:

— OIpe/IeNIeHUE TTOJIOKEHUSI TOUEK B BEIOPAHHOM CHCTeMe KOOPAUHAT;

— COCTaBJICHUE KapT U TUTAHOB MECTHOCTH Pa3HOTO Ha3HAYCHUS;

— o0ecrieueHre TOMOTpado-reoJe3nUeCKUMHU JaHHBIMUA HYXKJT OOOPOHBI
CTpaHBI;

— BBITIOJTHEHUE T€OJIE3MUYECKUX U3MEPEHUN ISl 1IeJield TPOEKTUPOBAHUS U
CTPOUTEILCTBA, 3EMJICTIONIB30BAHUSA, KaJaacTpa, WCCICAOBAHUS TPHPOIHBIX
pPECYpCOB H JIp.

Ocoboe MecTo B cucTeMe TeorpapuuecKkux HayK 3aHMMaeT Kaprorpadus.
DTO Hayka, W3ydYaromias METOAbl CO3JaHUusS W WCIIOJNB30BaHUS KapT. MeTombl
Kaprorpaduu HMEIOT IIMPOKOE MPUMEHEHHE B TAaKUX HayKaX, KaK TeoJorus,
okeaHoJyiorusi, uctopusi u apyrue. CeromHs kaprorpaduueckoe MPOU3BOJCTBO
UCITOJIB3yEeT HEMAJI0 MaTePUAIOB KOCMUYECKONW ChEMKH, TOCTHIKCHHUS aBTOMATHKH
U BBIYUCIUTENBHONW TexHUKH. [llupokoe wucCmosbp3oBaHWE KapT B HAYYHBIX
WCCJICIOBAHMSIX, HAPOAHOM XO3SIMCTBE, BOCGHHOM JIejie, Pa3BUTHH TPAHCIIOPTa U
MHOTHX JIPYyTUX OOJIACTAX NEATECILHOCTH IMPEBpaIlaeT 3TO HAYYHO-TEXHHUYECKOE
HaIpaBJICHUE B BAXXHYIO OTPACITh XO3SICTBEHHOM NESITEIHOCTH.

Takum o0pa3om, reome3ust U kaprorpadus SBISIOTCS OCHOBOM JJIT MHOTHUX

BHUJIOB ACATCIBHOCTHU, B TOM YUCJIC U JISI OCYHICCTBIICHUS KaJ1dCTPOBBIX pa60T.



1 I'ocynapcTBeHHasi reoe3nvyeckasi 0CHOBA

1.1 O6mue cBegeHUsI 0 TOCYAAPCTBEHHOM Ireo/Ie3n4ecKoii 0CHOBe

Bce reopesnueckne cetn P® mo Ha3HAYEHHUIO W TOYHOCTH IOCTPOEHUS
MO/IPA3JIETSIOTCS HA TPU OOJIBIINE TPYIIIbI:

1) I'TC (rocynapcTBeHHas Teoe3uIecKasi CeTh);

2) I'CC (reome3uueckuie CeTH CTYIICHHUS,

3) CC — cbEMOYHEBIC CETH.

OTaenpHyI0 TPYIIY COCTaBISIOT CHEHHUAIbHBIE WHKEHEPHO-TEXHUUECKUE
CETU; K HUM MOYKHO OTHECTH:

— re0JIe3NYEeCKUE CEeTU JIsl 00ECreUeHUsl CTPOUTEIBCTBA U AIKCIUTyaTalluU
YHUKQJIBHBIX O0OBEKTOB (YCKOPUTEIU DJIEMEHTAPHBIX YaCTHUIl, PAJAHOTEIIECKONbI U
T.IL.);

— reo/Ie3NYEeCKue CEeTH ISl M3y4YeHHUs ABMWKEHUM OJIOKOB 3E€MHOH KOpBI,
CMEIIEHUM U TeopMaIiuil 2JIEMEHTOB HHKEHEPHOTO0 000PY/I0BAHMUS;

— reoae3ndueckue cetu MO;

— reojie3nueckue cet Pocpeectpa u T.11.

I'eonesnueckue cetm Pocpeectpa HazpiBatorcsi OmnopHble MeXEBbIE CETH
(OMC) wm OpBator aByX kiaccoB ToyHocth OMCI m OMC2; cpensss
KBaJIpaTHyecKas OMMOKa B3aUMHOTO MOJIOKEeHHsI cMeKHbIX MyHKToB OMCI1 paBHa
0,05 m u gmg OMC2 — 0,10 M.

l'ocynapcTBeHHass reone3nyveckasl CeTh SIBJISIETCS TJIABHOW TI'€0JI€3UYECKOU
OCHOBOM TOMoOrpaduuecKux ChEMOK BCEX MAcCIITa00B M JIOHKHA YIOBJICTBOPSTH
TpeOOBAHUSIM HAPOJAHOTO X03MCTBA U OOOPOHBI CTPAHBI MPU PEIICHUN HAYYHBIX U
WH)XeHEepHO-TexHuueckux 3anad. [lo Wuctpykumm 1966 roma mniaHoBas ceTh
JOJDKHA OblIa  CO37aBaThCsl METOJAMU TPHUAHTYJISIIIUU, TIOJUTOHOMETPUU U
TpUjaTepalii U UX COYETAHUSAMH; BBICOTHAsI CE€Th — MOCTPOEHUEM OTACIbHBIX

XOJIOB M CUCTEM XOJIOB I'€OMETPUYECKOro HuBennpoBanus. 11o ston MuCcTpyKmun



CYILIECTBOBAJIM CIIEIYIOIIME KIACChl TOUHOCTU TOCYIAPCTBEHHBIX T'€0JI€3NYECKHUX
CeTeu:
— m1a”oBas ceTh 1, 2, 3 1 4 x1accoB;

— BeicoTHag cets I, I1, III u I'Y kmaccos.

A A A

1k iy 1%
Pucynok 1 — ['ocynapcTBeHHas T€0JIe3UYECKasi CETh

Knaccel  TOYHOCTHM Te€O0l€3MYECKMX CETEM  Pa3IUYyarTCd TOYHOCTHIO
VM3MEPEHUH YIJIOB, PACCTOSSHUM U NMPEBBILICHUM, JNIMHOW CTOPOH U XOJOB CETU U
MOPSJIKOM TOCIIEIOBATEIBLHOTO PAa3BUTHSL.

['eone3nyeckue ceTr CrylieHus Pa3BUBAIOTCSA B OTACIBHBIX pailOHaxX MpuU
HEJIOCTATOYHOU IUIOTHOCTH ITYHKTOB I'OCYAAPCTBEHHOW I€OAE3WYECKOM CETHU IS
o0ocHoBaHusl chEéMOK MacmTada 1:5000 m kpynHee, ¢ Takke sl MHXXEHEPHBIX
1eJel, MpU TOPOJCKOM, MPOMBIIUIEHHOM W TPAHCHOPTHOM CTPOUTENIBCTBE, MPHU
WUPPUTALIMOHHBIX, SHEPreTUUECKUX U APYTUX U3BICKAHMSX, IPU F€OJOTUYECKON U
reopu3UIECKON pa3BeKe, B MApPKIIEHIEPCKOM JIeie.

CbEMOYHBIC CETH CIYyXaT HEMOCPEACTBEHHOW OCHOBOW Tomorpaduyueckon
ChEMKH KOHTYPOB U peibeda MECTHOCTH, a TaKKe€ Ie0Je3MUYeCKUX M3MEPEHUIN B
crpoutenbeTBe[7].

OOmMM TPUHIIMIIOM TOCTPOCHUS TEOIE3UYECKUX CeTell ObLT M OocTaércs
NPUHIUI «OT OOLIEro K yacTHOMY». CorjacHO 3TOMY NMPUHLHUITY CHayaida Ha BCel
TEPPUTOPUH CTPaAHbl CO3MAETCA pENKas CEThb NYHKTOB BBICIIETO KJIACCa; HUX

KOOpAMHATBI U OTMCTKHU IIOJTYy4YarOT ¢ MaKCUMAaJIbHO BO3MO>KHOHM TOYHOCTBIO Ipu
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UCIIOJIb30BAaHUM BCEX JOCTWIKEHUU HAyKM M TEXHUKH; 3aT€M CETh CrYILAOT
INYHKTAaMH MEHBIIEH TOYHOCTH, HCIOJIb3Ysl IIYHKTBl BBICIIETO KJacca Kak
ucxoauele. [Iporecc crymeHus: reoIe3nueckiux ceTer MpoIoJbKaeTcs 0 TeX Mop,
MOKa Ha JIaHHOM y4YacTKe OyIeT CO3/[aHa CeTh C HY)XHOW IIOTHOCTBHIO IMYHKTOB.
[Ipy mocTpoeHUM TeO0Je3UUECKUX CETeH CTPEeMSTCs OrpaHUYHUTh KOJIMYECTBO
CTYNEHEH IMOCTPOEHUs CeTed C TeM, 4YTOObl OCIa0UTh HAKOIUJICHHUE OLIMOOK
WU3MEPEHUN.

[I10THOCTH IIyHKTOB rOCYIapCTBEHHOM T'€0JE3NYECKON CETH, KaK U3BECTHO,
3aBUCHUT OT 3aCTPOEHHOCTU TEPPUTOPHUM U OT MaciuTada ChbEMOK B TOM WM UHOM
palioHe u KoJjie0aeTcst OT oiHOro myHkTa Ha 50 - 60 KB.KM /10 OJTHOTO MyHKTAa Ha 5 -
15 kB.KM.

I[Io wmHCTpykmmm 2001 roma  OCHOBHBIM  METOJOM  CO3JAaHUSA
rOCYZApCTBEHHBIX T'€OJE3NYECKUX CETEH YCTAHABJIMBAECTCS CIyTHHKOBBIM METOL,
IPU KOTOPOM KOOPJIMHATHI ITyHKTOB ONPEEIISIIOTCS U3 HAOIIOAEHUN CITyTHUKOB.

[IpenmyiecTBa CyTHUKOBOTO METOAA!

1) aBTOHOMHOCTh (HE HY)XHA B3aUMHAas BHIUMOCTb MEXIy COCCIHHUMHU
YHKTAMHU CETH);

2) yMEHbBIIIEHUE BPEMEHH MTPEeObIBAHUS HA MYHKTE;

3) oMHAKOBAsi TOYHOCTh ONPEICICHUS] KOOPAWHAT 10 BCEl ceTH (paHblie
13-32 HAKOIUIEHUSI pa3HOro PoJia OIIMOOK TOYHOCTh KOOPAMHAT MMyHKTOB 3aBHUCENA
OT UX YIAJEHHOCTH OT MCXOJHBIX ITYHKTOB, TO €CTh, C YBEJIMYEHUEM PACCTOSHUS
OT UCXOJIHBIX ITYHKTOB TOYHOCTH Majana);

4) aBTroMaTu3alUsl M COKpalieHHe O0BEMOB BBIYUCICHUH Mpu 00paboTKe
U3MEpPECHUM.

[lo MHCTpYKUMM  yCTAHOBJIEHBI  CIEAYIOIIME  KJIAcChl  TOYHOCTH
re0Ie3NYECKUX CETEN:

— ®AT'C (bynnamenTanpHasi aCTPOHOMO-TEO0/IC3UIECKas CETh);

— BI'C (BbICOKOTOYHAs re0Ae3UYECKast CETh);

— CI'C-1 (cmmyTHHKOBAs Teojie3uueckas ceThb 1-ro kiacca);

— AI'C (acTpoOHOMO-T€01€31YECKasi CETh).



— AI'C BouuM Bce reoJIe3U4eCKUe IMyHKThl 1-r0 U 2-ro KJIacCOB MPEKHUX
TOCYJAapPCTBEHHBIX TEOJE3MUECKHX CEeTeH; WX 00IIee KOJUYECTBO IPEBHIIIACT
164000.

C 01.07.2002 roma B Poccuu MOCTAaHOBIICHHMEM IPABUTEIBCTBA BBEJICHA
HOBasi CUCTEMa TOCYJIapCTBEHHBIX reone3ndeckux koopauHar CK-95 Bmecto
cylecTBoBaBlIei panee cucteMbl CK-42,

B Hacrosmee Bpemst Ha Tepputopun Poccum cymiecTByeT oOIMpHAS CETh
F€OMETPUYECKOTr0 HUBEIMPOBAHUSA Pa3HbIX KiaccoB. Ilo pasmepam W TOYHOCTH
ONPEAEICHNUS] OTMETOK PEINEepPOB OHA II0 YTBEPKICHUIO HAYYHOIO PYKOBOJICTBA
[MHWUI' AuK HEe nmeeT paBHBIX BO BCEM MHUpE. Y CTaHOBIIEHBI 4 KJlacca TOYHOCTH
HuBEeJMPHBIX ceten: | knacc, Il kimacce, 111 knace u IV knacc.

Husenupnsie cetm III m IY kmaccoB wm3ydarorcs BO 2-M 4acTH Kypca
“I'eope3ust”’, a HuBenupHbie cetw | m Il kimaccoB — B aucuuruivae “Beicmias
reoJe3us .

I[TyHKTBI BBICOTHBIX T€OJIE3UUECKUX CETEH HA3bIBAIOTCS pPENepbl U
3aKPEIUIAIOTCS HAa MECTHOCTH TakK, 4YTOObI OOECNeYUuTh HUX JOJITOBPEMEHHYIO
COXPAaHHOCTh U HEM3MEHHOE IOJIOKEHUE T10 BBICOTE. B 3aBUCMMOCTH OT KayecTBa
TPYHTOB M KJIMMAaTa TEPPUTOPUM TPUMEHSIIOT TPYHTOBBIC PENEPHI, CKabHbIC
Mapku, cTeHHble Mapku. Ha nuHusax nuBenupoBanus | u Il kimaccoB moryr
3aKJIaJbIBATHCSI BEKOBBIE U (DyHaMEHTaIbHBIE PENephbl, HO OOJBIIUHCTBO PEIEPOB
SBJISIIOTCS  pAIOBbIMU.  KOHCTPYKIIMM IIEHTPOB pENEepoB pa3paOOTaHbl s
pa3IMYHBIX PErMoHOB PoccuM, M HMX ONMCAaHUE MOMEUIEHO B CHELUUAIBHBIX
M3JAHUSX.

Husemupusie cetn III m IY K1IaccoB OTHOCATCS K BBICOTHBIM CETSIM
CTYIIEHUSI; OHU CO3/Ial0TCS BHYTPH NOJMroHoB BeIiciiero kiacca (I mmum II) xax
OT/ICJIbHBIMM JIMHUSIMU (XOJaMHU), TaK U B BUJIC CUCTEM JIMHUM (XOJIOB); MPU ITOM
U OTJEIbHbIC JJUHUU U CUCTEMbI JIMHUN JTOJKHBI ONMHUPATHCS HE MEHEe, YeM Ha 2
peniepa Bbicwero kinacca. [lepumerp nomurono B HuBenupoBanuu III knacca miis
O00XHUTHIX pailoHOB cocTaBisieT 60-150 kM, mist manooOxuTsix paiioHos 100-300

KM, 17151 TopofoB 25-40 kM. B cersix 1Y kiacca nmepuMeTp MOJUTOHOB COCTABISET
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sl 00KUTHIX paiioHOB 20-60 KM, UIsi HEOOXKHUTHIX paiioHOB 25-80 kM, s
ropojos 8-12 kM.

Jluann wuBenupoBanus Il m IY KiaccoB 3akpemssrOTCS HAa MECTHOCTH
penepamMu He pexke, 4YeM depe3 5 KM (B TPYAHOIOCTYIHBIX pailoHaxX uepe3 7 KM).
Kaxnplii peniep AOJKEH UMETh UHAMBUAYaJIbHbI HOMED, HE TIOBTOPSIOIIUNCSA KAK
Ha JaHHOW JIMHUU, TaK U Ha ONMKANUIINX JTUHUSX.

TexHudyeckoe HHUBEIMPOBAHHE BBIMOJIHICTCS C TMPEACIBbHON OIMUOKON
U3MEpEeHHUs NpeBbleHnid 50 MM Ha OJMH KUJIOMETP X0Ja, a HuBeiauposanue IV n

Il k;1accoB BBITTOIHSIOTCS ¢ 00J1€€ BHICOKOM TOYHOCTHIO[9].

1.2 MecTHBbI€ IU1I0CKHE NPSAMOYTOJIbHbIE CHCTEMbI KOOPAUHAT

B uensx Benmenus EI'PH, cocrtaBieHuss kapt (TU1aHOB), OIpeACIICHUS
KOOpJIMHAT TPaHUl] 3€MEJbHBIX YYacCTKOB W Jp. Ha Teppuropun Poccuiickou
denepanyiu IPUMEHSIOT MECTHBIE CHCTEMBI KOOPIUHAT.

MecTHyr0 cucreMy KOOpAMHAT 3aJal0T B Ipeaenax TEPPUTOPUU
KaJaCTpOBOr0 OKpyra. MecTHasi cucTeMa IUIOCKUX NPSIMOYTOJIbHBIX KOOPAWHAT
ABJISICTCS CHUCTEMOM IUIOCKMX MPSIMOYIOJIBHBIX T€0JIe3UYECKUX KOOPIAMHAT C
MECTHBIMH KOOPJAMHATHBIMM CETKaMU Ipoekuuu ['aycca.

[Ipu pa3paboTke MECTHBIX CHUCTEM KOOPAMHAT HCMOJB3YIOT MapaMeTphbl
anunconsia Kpacosckoro.

B mecTHBIX cucTemMax KOOpAUHAT NPUMEHSIOT baaTUMCKYI0 CUCTEMY BBICOT.
PenyuupoBanue JMHEWHBIX W3MEPEHUMH B Npoekuuro [aycca ¢ MecTHOU
KOOPJIWHATHOM CETKOW M BBIYUCIEHUE TE€OJE3MYECKUX BBICOT BBINOJHAKT C
noMoiiblo «KapTel BbICOT KBazureouja Haj sumncousoMm KpacoBckoro». Jta
KapTa COOTBETCTBYET IOCYyAapCTBEHHOU pedepaTHOM cUCcTEME.

3a OCHOBY MECTHBIX CHCTEM KOOPJIMHAT MOXKET ObITh NMPHUHSATA CHUCTEMA
koopauHat CK-63, KoTopasi MOKpBIBAET TEPPUTOPHUIO OOJIBIIMHCTBA CYyOBHEKTOB
Poccuiickoit denepaniui HECKOIBKUMH CaMOCTOSITEIbHBIMEA OJIOKamMu. B TO ke

BpEMsi, BMCCTO 0JI09HOTO IMIOKPBITUA TCPPUTOPHUU CTpaHbl, MCCTHBIC CHCTCMBI
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KOOpPJIMHAT MOKHO YCTaHAaBJIMBAThb Ha TEPPUTOPUU KaJacTPOBOrO OKpyra WU
KaJacTpOBOTr'0 paiOHA.

[IpuMmeHeHne eIMHOM MECTHOM CUCTEMBI KOOPAUHAT MO3BOJISIET OAHO3HAYHO
U 0e3 JOMONHUTENBHBIX TpeoOpazoBanuii BecTH EauMHBIN TOCynapcTBEeHHBIN
peecTp 3eMenb.

MecTHble CUCTEMBI KOOPJIMHAT WMEIOT Ha3BaHUsA. Ha3BaHuWEM CHCTEMBI
MOKET SIBJISITbCS €€ HOMED, PaBHBIM, HapuUMep, koay (Homepy) cyobekra PO wnu
ropoja, yCTaHABJIMBAEMOMY B  COOTBEeTCTBUHM C  .«OOmepoccuiickum
KJ1acCu(PUKaTOpOM 0OBEKTOB aIMUHUCTPATUBHO-TEPPUTOPUATIEHOTO JACIICHUS.

B kaxmoi MECTHOW CHCTEME KOOPAMHAT YCTAHABIMBAIOTCA CIIECIYIOLIUE
napameTpbl KOOPJAMHATHON CETKM poeKuu [ 'aycca:

— JI0JITOTa OCEBOTO MEpUAMaHa nepBor 30HbI LO

— YHCJIO0 KOOPAUHATHBIX 30H N;

— KoopAuHaTh! ycsioBHOro Hayaina X0, YO,

— yrosn moBopoTa O oceil KOOpIMHAT MECTHOM CHUCTEMBbI OTHOCUTENIBHO
rOCyapCTBEHHOW B TOYKE MECTHOTO Havajia KOOPIMHAT;

— MaciiTad MECTHOM CHCTEMbl KOOPAMHAT OTHOCHTEIBHO  IIJIOCKOM
PSIMOYTOJILHON cucTeMbl reoesndeckux koopauHat CK-42 nmm CK-95;

— BbicoTa HO moBepXxHOCTH (MJIOCKOCTH) MPUHSITOMN 32 HCXOJHYIO, K KOTOPOU
MPUBEACHBI U3MEPEHUS U KOOPAUHATHI B MECTHOM CUCTEME;

— pedepeHI-IUTUICON], K KOTOPOMY OTHECEHbl H3MEpPEHUSI B MECTHOU
CUCTEME KOOPMHAT;

— COOTBETCTBYIOLIME (POPMYIIbI MPEOOPA30BAHMS TIIIOCKUX MPSIMOYTOJIBHBIX
reoJIe3MYeCKUX KOOPIUHAT.

COBOKYITHOCTh YKa3aHHBIX IapaMETPOB HAa3bIBAIOT «KIIFOUOM» MECTHOM
CUCTEMBI KOOpJAUHAT. B MecTHOH cucTemMe KOOpJIMHAT MOTrYT OBbITh OJHA WM
HECKOJIbKO 30H mpoekiuu ['aycca. B cucreMe KOOpaMHAT ¢ HECKOJIBKUMU 30HAMU
pPACCTOSIHME MEXAY COCEJHUMHU OCEBBIMU MepuauaHamMu (IIMpPHUHA KOOPAUHATHOM

30HBI) cocTaBisieT 3°.



Vcnosaoe Hayaimo X0,YOMeCTHBIX CHCTEMax Ha3HA4alOT TaK, 4YTOOBI
KOOpAMHATHI B Tpeeiax 30HbI ObUIM MOJIOKUTEIHHBIMU, a 3HaYCHHS abcuuce He
UMENH ThICAY KUJIOMETPOB. [l BceX MECTHBIX CHUCTEM KOOpJAMHAT MacuITad
U300pakeHHsI Ha OCEBOM MepuauaHe paBeH eaunuie. Kaxmas mecTHas cucrema
KOOpPJMHAT TEPPUTOPUHM KaJaCTPOBOIO OKPyra MMEET TECHYIO CBS3b C E€IMHOMU
rOCyAapCTBEHHOW CHCTEMOM IUIOCKUX IPSAMOYTOJIBHBIX KOOPJAMHAT IOCPEACTBOM
COOTBETCTBYIOIIMX, pPAHEE HA3BAHHBIX Kirouew nepexona. llpm wn3MeHenun
(YTOYHEHUHM) KOOpAMHAT IYHKTOB T€OJIE3UYECKUX CETed B TOCYIapCTBEHHOU
pedepeHMerl cCUCTEME KIIFOUM BBIYMCIISIIOT 3aHOBO IPH YCIOBUM MUHUMAJIbHBIX
W3MEHEHHUI KOOPJMHAT ITYHKTOB B MECTHOM CUCTEME.

[Tpu npeoOpazoBaHUM KOOPAUHAT U3 OAHON CUCTEMBI B APYTYIO UCHOJIB3YIOT
pa3IuyHble QJITOPUTMBI. YYacTBYIOIIME B NPeoOpa3oBaHUU TIe0AE3UUYECKUE
IIYHKTBI JTOJDKHBI IPUHAJUIEKATh OJHONW M TOM K€ KOOPAMHATHOW 30HE MECTHOU

crcTeMbl KoopauHaT[4].

1.3 Cnoco0bl BBOJA PErHOHAJBHBIX M MECTHBIX CHCTEM ILIOCKHX

NMPAMOYI0JIbHBIX KOOpAUHAT

MOo3KHO BBIIECIUTH ABE OCHOBHBIE IPUUMHBI HEOOXOIMMOCTH BBOJIa MECTHBIX
CHUCTEM IJIOCKUX MPSMOYTOJIbHBIX KoopAauHat ["aycca-Kprorepa:

1. Obecnieuenne pexuMa CEKPETHOCTH MpPH HCHOJIb30BAaHUM KaTaJlOroB
KOOpJIMHAT IYHKTOB M PE3yJbTaToB Tomnorpaduueckoir cbhemku. Ecoum 3ta
uHpopmaiusi OylneT XpaHUTbCS U HUCIOJIb30BAaTHCA B MECTHBIX CHUCTEMax
KOOpAMHAT, TO OHa He OyJeT HMeTb, B COOTBETCTBUU C JCHCTBYIOLIUMU
HOPMATUBHBIMM JIOKyMeHTaMu, rpuda "CekpeTHo".

2. Xenanue reoie3UCTOB YMEHBIINTh BEJIMUMHBI MOMPABOK 3a MEpPEeXo] Ha
IUIOCKOCTh B mpoekuuu [aycca-Kprorepa c¢ Tem, 4ToOBI MX MOXHO OBUIO HE
YUUTBIBaTh NpU pabOTE HAa CBOEM OOBEKTE, 3aHUMAIOLIEM HEOOJBIIYIO IOLIA/Ib.
MaxkcumanbHas TUIOIMIA b 00BEKTa HE MOXKET MPEBBIIIATh TEPPUTOPUIO CYOBEKTa

P®. B mecTHBIX cucTeMax KOOPpAWHAT ITOJOXCHHEC HadaJla OTCUCTAa KOOpAHWHAT U
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OpPUEHTUPOBKA OCEW JOJKHBI OTIMYATHCS OT CYLIECTBYIOLIMX B TOCYIAPCTBEHHBIX
CUCTEMAaX KOOpPAUHAT.

B MecTHBIX cucTemMax KOOpAMHAT MOJ0KEHUE Hayala OTCYeTa KOOPJAUHAT U
OPUEHTUPOBKA OCEW JOHKHBI OTINYATHCS OT CYHIECTBYIOUIMX B TOCYAAPCTBEHHBIX
cucremax KoopauHar. C METOAMYECKOM TOYKH 3pPEHUSI MECTHBIE CHCTEMBI
KOOpJIMHAT 1IeJIeco00pa3Ho pa3AenuTh Ha JaBe Tpynmsl: peruoHanbHble (CKP) u
cobctBeHHO MecTHbIE (CKM).

PernonanbHbBIMU CHCTEMaMM IUIOCKHUX IPSIMOYTOJIBHBIX KoopauHat [aycca-
Kprorepa Hy>XHO Ha3bIBaTh T€, KOTOPbIE BBOJSTCS Ha TEPPUTOPUU CYOBEKTOB
Poccniickonn ®@enepaunn. OHHM, KaKk IPaBWIO, PEAIU3YIOTCS B HECKOJIbKHUX
TPEXTPaayCHbIX 30HaX. B MECTHBIX cHCTEMax KOOpPJAMHAT HCIIOJB3YETCS OJIHA
30HA, pa3Mep KOTOPOM CHENMAIBHO HE YCTAHABIMBACTCSA MOTOMY, YTO OH 3aBUCHUT
OT KOHKPETHOI'O HACEJIEHHOT0 IIyHKTA, CTPOUTEIBHON IIJIOIAAKH U T. 1.

PernoHanbHble CHCTEMBI IUIOCKMX MNPAMOYTOJIBHBIX KOOPJIMHAT MOYKHO
YCTAaHOBUTH TOJIBKO OJIHUM CIOCOOOM: U3MEHEHHEM JOJTOT OCEBbIX MEPUJIMAHOB
PErHMOHAJIBHBIX 30H M0 OTHOLIEHUIO K TOCYAApCTBEHHBIM 30HaM. B 3TOoM ciyuae
TEXHOJIOTHUs TIpeoOpa3oBaHusi koopauHaT ['aycca-Kprorepa u3 rocymapcTBeHHOU
cuctembl B CKP Oyznet comepxarh Tpu OCHOBHBIX JTaria.

Ha mnepBoM »9rame HEOOXOAUMO TEPEUTH OT YCIOBHBIX IIJIOCKUX
IPSAMOYTOJIBHBIX KoopauHaT I 'aycca-Kprorepa k reone3nueckuM KOOpAUHATAM.

Bropoii »tanm anroputma sBusieTcss KioueBbIM. OH 3akiiodaeTrcsi B

onpeneneHnr Homepa 30861 k B CKP

(L-I1)+3%
T}

k =yenoel(

B BBIYMCIEHHHM J0JroThl oceBoro wmepuavana LO (k) sToit 30HBI U

MOTy4€HUH HOBOM Pa3HOCTHU I0JTOT |,

Ly =Ly +3"(k-1)

)

lp=L—I¥
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Ha tperbem »sTame He0OXOOUMO BBIUHUCIUTH JCHCTBUTENBHBIC IUIOCKHE
psAMOYTOJbHBIE KoopauHatel ['aycca-Kprorepa X, y,. 3aBepmiaeT 5TOT 3Tal
ONpENEJICHNE  YCIOBHBIX  IUIOCKUX  NOPSIMOYTOJBHBIX  KOOpAMHAT MO
JNEHUCTBUTEIBHBIM KOOPAUHATAM.

AHanu3 AaHHBIX (QOpMyJ TO3BOJSIET CcHenaThb BBIBOJ O TOM, YTO IS
B3aMMOCBSI3M JBYX CHUCTEM IUIOCKHMX MPSAMOYIOJIbHBIX KoopauHar ['aycca-
Kprorepa rocymapcTBeHHOW W perHOHAIBHOW TpeOyeTcs 3HaTh 3HAYCHHS TPEX
napaMmeTposB (kiroueil). TakuMu napaMerpamu sBIISIOTCSL:

— JIOJTOTa 0CEBOTO Mepuanana Lo nepBoi TpexrpaayCHOW 30HBI,

— KOOPAMHATBL Xo, Yo Hadaja PETUOHAIBHOM JIEMCTBUTEIBHOW CHCTEMBI
IJIOCKUX MPSIMOYTOJBHBIX KoopauHaT ['aycca-Kprorepa OTHOCHTENBHO Hayalia
PErMOHAIIBHOM YCIOBHOM CUCTEMBI.

Otu mapameTpbl ycraHaBiuBaroTcs paspaboturkamu CKP, xpansitcs B
TEPPUTOPUAIBHBIX HMHCIEKIUAX TOCYJIapCTBEHHOI'O TE€OJE3WYECKOr0 Haa3opa Hu
SIBJISSFOTCSI 3aKPBITOM JJIs1 PSAOBBIX TOJIb30BaTenel nHdopmaruei.

JUist yCTaHOBIIEHUSI MECTHBIX CUCTEM IJIOCKUX MPSIMOYTOJBHBIX KOOPAUHAT
Ha TEPPUTOPUH PA3IMYHBIX 00beKTOB B Poccuu mpumensitor n8a criocoba. [lepBorit
Croco0 MPUHUMIIMATIBHO TaKoW ke, Kak u crnocoda BBoma CKP, kotopbiii ObL1
onucaH paHee. OTIMYME COCTOUT Jullb B TOM, 4To B CKM Her aeneHust Ha 30HBI
U, TIO3TOMY 3a OCEBOW MEpHUAMaH OOBIYHO MPUHUMAETCS TOT, KOTOPBIM MPOXOAUT
MPUMEPHO MOocepeInHe 00BEKTA.

Takoit cmoco6 BBoma CKM oTimuaercss cBoel crporocteio. Ero
UCIIOJIb30BAaHUE HE BHOCUT JOTIOJHUTEIBHBIX MCKAKEHUM B PE3yJIbTAaThl MOJIEBBIX
U3MEpPEHUI MpU UX MaTeMaTuieckoil oopadoTke. OHAKO OH TpeOyeT BBHINMOIHEHUS
00NBIIIOr0  00BbEMa BBIUUCITUTENBHBIX pPAaOOT, COPABUTHCS C KOTOPHIM 0e€3
MPUBJICUCHUS] KOMIIBIOTEPOB OBLIO 3aTPYAHUTEIBHO.

[ToaTOMy 10 KOMIIBIOTEpHU3ALMU TIE€0AE3NYECKOr0 MPOU3BOJICTBA YaCTO
OPUMEHSIN Apyroi crnocob. Ero uues 3akimodyaercs B pa3BOpoOTe KOOPAMHATHBIX

ocell rocy1IapCTBEHHOM CUCTEMbI U CMEIIeHUH Hadasia koopauHat (Puc. 2).
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K,

0

Puc. 2. Bropoii cioco0 BBO1a MECTHOW CUCTEMBI KOOPAMHAT

Bo Bropom cmocobe Gopmynbl  CBS3M  JIEWCTBUTENIBHBIX  IJIOCKUX
NPSIMOYTOJIbHBIX KOOpAMHAT B rocymapctBeHHoM x=0K;, y=OK, u MecTHOI
xm=0MmKs3, yv=0nK, cuctemax nMerot 6oJiee mpocToit Bu

Xy =ax, +by,

Vu =—bx +a,y,

a, = Cosa(1+ Am)

e b, = Sina(1 + Am)
X, =Xx-Xx,
Vi=Y=Yy

3nech ® — yrojd pa3BopoTa KOOPJIAMHATHBIX OCEH MECTHOMW CHUCTEMBbI
OTHOCHUTEIIBHO OCEM rOCYIapCTBEHHON CUCTEMBI KOOPJAUHAT

Am — OTHOCHUTENbHOE W3MEHEHHE MaciiTaba B MECTHOM CHCTEMe
KOOPAUHAT;

X 0, Y 0— KOOPAMHATHI LICHTPA MECTHOM CUCTEMbI KOOPANMHAT OTHOCUTEIBHO
LEHTPa rocyJJapCTBEHHON CUCTEMBI KOOPAUHAT.

Bo BTopom crnocobe BBoga CKM mapamerpsl mepexoaa ®, Am, x0, yO
3QJIaI0TCS pa3pabOTUUKOM CHUCTEMbI KOOPJIMHAT M TaKXKe, Kak B IMEPBOM CIIOCOOE,
JIOJDKHBI OBITh 3aKPBITHI JIJIS1 PSIIOBBIX TOJB30BATENed. DTOT CIIOCOO YCTaHOBIICHUS
MECTHBIX CHCTEM IUIOCKMX MPSMOYTOJIbHBIX KOOPAMHAT MOXKET NPUBOAUTH K
JOTIOTHUTEIPHBIM ~ MCKOKEHHUSIM ~ PE3yJbTATOB  MaTEeMaTHYECKOM  00padOTKH
nosieBbIX u3MepeHuil. I[lpuyem BenmnumHa WCKaXeHHH OyneT Bo3pacTath C

YBEJIMYCHUEM ILIOIAIM 00bEKTa, Ha KOTOpoM ycTaHoBiena CKM[2].
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2 MeToabl nepeBbIYMCIEHUS KOOPAMHAT U3 OJJHOI CHCTEMBI B JIPYIYyI0

2.1 ABTOHOMHOe ompeae/ieHne KOOPAMHAT TOYEK

ABTOHOMHO KOOPAMHATHl ONPEIEISIIOT MPOCTPAHCTBEHHOW JIMHEMHOMN
3aCE€YKOM MO KOJIOBBIM IICEBIOAAIBHOCTAM, U3MEPEHHBIM /10 YETHIPEX U OOJIBIIETO
yucia crnyTHUKOB. Croco® aBTOHOMHBIM B TOM CMBICIE, YTO HAOIIOIATENb
OIIPENENSIET MECTOHAX0XK/ICHHE HE3aBUCHMO OT M3MEPEHHUN HA IPYTUX CTAHLHUSX.
Crnoco® 4YyBCTBUTENEH K JIOOBIM HCKaXeHHsIM. CpenHHe KBagpaTHYECKHUE
norpemHocty (CKII) B nanbHOCTSIX 1aHbl B TaOI.

Ta6Jmua | -HOI‘pGHIHOCTH B KOJOBBIX JAaJIBbHOCTAX

Hcrounnk norpemuocTen CKIL m
KA - HecTaOuIbHOCTh YaCTOTHI, YXOJ IIKaJIbl BpEMEHH 1
KA - sdemepus 1
ATtMocdepa - 3a1ep>KKHU B BEPXHUX U HIDKHHUX CIIOS 4,5
Al - HecTaOUIIBHOCTD YaCTOTHI, YXO/1 IIIKAJIbI BPEMEHH, 15
LIYMBI, MHOTOJIy4€BOCTh ’
SA - nu3bupaTenbHbIid JOCTY 9,5

ABTOHOMHOE OMpEEICHUE KOOPAUHAT TOYEK BBIMOJHAETCA C MOMOILBIO
CIyTHUKOBBIX  HaBuramuoHueix cucteM (CHC). B  mnacrosimee Bpems
GyHKIMOHUPYIOT HaBUTarmoHHbIe cucteMbl 1-ro mokonenust [IMKAJIA (Poccus)
u TRANSIT (CIOA) u cucrembr 2-ro nokoienuss ['JIOHACC (Poccus) u
NAVSTAR (CIIA). Cuctema NAVSTAR umeer u npyroe HazBanue - GPS
(Global Positioning System); cnytauku CHC NAVSTAR (uuciom okosio 20)
BpallaroTcs BOKPYr 3eMJIM MO KPYroBbiM opOutaMm Ha BbicoTe okosio 20000 km.
HazemHbIli KOMaHIHO-U3MEPUTEIBHBIM KOMIUIEKC J3TOM CHUCTEMBI BKIIOYAET
KOOPJIMHALIMOHHO-BBIYMCIUTENbHBIN IIEHTP, KOMaHIHO-U3MEPUTEIIbHYIO CTaHIHUIO,
HECKOJbKO cTaHImil cinexenus (Ausicka, Kammdopnus, ['aBaiickume octpoBa u
octpoB ['yam) u cTaHimu 3akiaaaku ciyxeOHoi nudopmarnmu (B mratax CeBepHas

Hakora u Kanudopuus).
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[Ipu wcnosb30BaHUM POCCUMCKUX HABUTAIMOHHBIX CHUCTEM KOOPIUHATHI
OTIpeIeISIEMBIX TYHKTOB TOJIy4aroTcs B cucteme koopauHaT 1942 roma (CHC
MUKAIA) win B cucteme CI'C-90 (CHC TJIOHACC), npu HCNOIb30BaHUU
aMEepUKAHCKUX CUCTEM - B cucteme koopaunat WGS-84.

B CHOyTHUKOBBIX HABHUTallMOHHBIX cUcTeMax 1-ro moKoJieHus ISt
ONpEJETICHUs]  MECTOIOJIOXKEHUs  HUCIoyb3yeTcss  3PdeKkT caBura  4acTtoT
paaviou3IydeHus:  JABWXKyIerocs ucrtounnka (dddexr Jommepa). OmHO
HAOJIOZICHUE CIyTHUKAa TIO3BOJISIET HAIMKCaTh YpPaBHEHHWE OJIHOM  JIMHUU
NOJIOKEeHMs,  umermet  dopmy  nubo  runepOoiabl  (IOTIEPOBCKUMA
nuddepeHnanbHbpld - METOJ) MO0  Qojiee  CIOKHOM  KPUBOM  M30J0TIBI
(moriepoBckUil WHTErpanbHbli MeTon). Ilpm N HaOMIONEHUSX TMOJOXKEHUE
HAOIIOMATeINs TOJIy9aeTCsl B OJTHOM M3 TOYEK IMepecedeHHs N COOTBETCTBYFOIIMX
runepOo0II Uiu U30/10II.

B mepuon c¢ 1987 mo 1993 rox gy oOIIero MOBBIMIEHUS TOYHOCTH H
OIHOPOAHOCTH  rocynapcrBeHHouM reomesmdeckorn cetn CCCP  co3nmana
JIOTIIEPOBCKAsl reojie3ndeckas ceTh u3 136 myHKTOB, paBHOMEPHO PACTIOI0KEHHBIX
10 BCEU TEPPUTOPHH.

B cnyTHMKOBBIX HABUTAIIMOHHBIX CHUCTEMaxX 2-TO TIOKOJIEHUS H3MEPSIOTCS
"ManbHOCTU", TO-€CTh, PACCTOSHUS OT OINpEAeIIeMON TOYKM JO CIyTHHUKOB,
KOOPJIMHATHI KOTOPBIX M3BECTHHI Ha OO0 MOMEHT BpeMeHH. I eoMeTpuueckas
ujesl TAaKOrO OMpPENETICHUs 3aKII0YaeTCs B HAXOXKICHUW TOJIOKEHUS TOYKU W3
JUHEWHOW TPOCTPAHCTBEHHOW 3aCEUKH; TMOJIOKEHUE TOUKH (PUKCUPYETCS JH00
TpeMsi TPSIMOYTOJIbHBIMU KoopAauHaTamu X, Y, Z 5nub0o TreoAe3nuyecKuMu
KOOpAMHATaMKU Ha sumurncouse (mupotoit B m momroroit L) u Beicotoit H Hax
MOBEPXHOCTHIO AJUTUTICOH/IA.

[Tockonpky mpu  00paOOTKE HAOMIOACHUN  CIYTHUKOB  TPUXOJUTCS
YYUTHIBATH MapaMeTp "Bpems", TO IJisi OTHO3HAYHOTO PEIICHUS 3aCEUKH TPeOyeTCs
Ha0MI01aTh 4 CIyTHUKA, PACIIOJIOKEHHBIX PAaBHOMEPHO 1o a3uMyTy (uepes 90°) u

noy yriaom HakioHa Y= 40° - 60° k ropusonty (Puc. 3).
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Pucynox 3 - Onpezenenne KOOpAMHAT TOYEK C TTIOMOIIBIO CITYTHUKOBBIX
HAaBUTAIIMOHHBIX CUCTEM

B orinune OT OTHOCUTEIBHO MPOCTOM I€OMETPUUYECKON UIEU TEXHUYECKOE
pelllieHue 3aJayd  O0Ka3ajoCch OYE€Hb CJIOXKHBIM; OHO MCIOJIb3YET HOBEUIIINE
JOCTUKEHUSI KaK TEOPUM CIYTHUKOBOW T€OAE3MH M PANAUOSIEKTPOHUKHU, TaK H
re0/Ie3UYECKOT0 U AJIEKTPOHHOTO MPUOOPOCTPOCHUS.

CymiecTByIOT aOCOJIIOTHBI M OTHOCHUTENBHBIA CHOCOOBI OIpEACIICHUS
koopauHat ¢ nomotibio CHC; npu aGcomoTHOM crtoco0e MoJIy4aroT KOOPAUHATHI
NyHKTa YCTAaHOBKM AHTEHHBl B TMPUHATOW CHUCTEME KOOpPJIMHAT, MpH
OTHOCHUTEJIHHOM CIOCO0€ KOMIUIEKT anmaparypbl pacnpeesieTcs Ha JBa MyHKTa,
OJIUH W3 KOTOPBIX UMEET U3BECTHBIC KOOPAUHATHI, U U3 HAOIIOJCHUM ONPEACIISIIOT

NpUpAIICHHs] KOOPAMHAT MEKIAY 3TUMU IMyHKTam#u|[8].

2.2 Cucrema reojie3u4eCKuX KOOPAMHAT

Cucrema reojie3u4ecKux KOOPJMHAT IO3BOJIAET OJHO3HAYHO OIPECATh
MOJIOKEHUE TOYKHU B MPOCTPAHCTBE TPEMSI BEIIMUMHAMU: T€OAE3UUYECKON MIUPOTOM
L, reone3nueckoin goaroror B u reoae3nueckon BeicoTon H.

Ecnu Touka pacnosiokeHa Ha MOBEPXHOCTH »yummncounna, To H = 0 u ee
TOJIOKEHUE onpenesitoT BennunHbl B u L. ['eone3nueckon muporor B Ha3biBaroT
YroJl MEXJy HOPMaJbl0 K IIOBEPXHOCTH DJJUIMIICOMAA B JAHHOM TOYKE U
IJIOCKOCTBIO TE€OJE3MYECKOr0 SKBATOPA, T.€. IUIOCKOCTBIO, MPOXOIAILIEH 4Yepes

LHCHTP SJUIUIICOM A NEPICHAUKYIISPHO K €T0 MaJIoM OCH.
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I'eomesnueckoir pmonroror L, Ha3pIBaIOT JOBYIpaHHBIM yIroOJl MEXKIY
IUIOCKOCTBI0 ~ HAa4aJIbHOTO  TE€OJE3UYECKOr0  MepuauaHa M IUIOCKOCTBIO
reoZIe3NYECKOr0 MEpHUAHaHa, MPOXOASILEro 4epe3 JaHHYI0 Touky. IlnockocTs

TeoaAC3INICCKOTIO MCprUaAaHa IIpOXOJUT YCPE3 MAJIYIO OCh JJUIUIICOU/IA.

A

Pucynok 4 — Cucrema reoae3ndeckux KOOpAuHaT

I'eonesnyeckoit BbicoTOM H Ha3pIBalOT paccTOssHUE OT JAHHOM TOYKH 10
MTOBEPXHOCTH JJUIAIICOWJA [0 HOpMalM K Heu. ['eolnesmyeckre KOOPIUHATHI
BBIYUCJIIAIOT 110 PE3yJIbTaTaM Ie0e3U4ECKUX U3MEPEHUN.

Kpome reopesnmueckux HMMEIOTCS acCTPOHOMHUYECKHE KOOPAMHATBI @ U A,
OnpeeNnsieMble U3 aCTPOHOMHYECKUX HAOI0IeHUH. ACTPOHOMUYECKON HIMPOTOM
() Ha3bIBAIOT YIOJI MEKJ1y OTBECHOW JIMHUEH, ITPOXOISIIEN Yepe3 TaHHYIO TOUKY, U
MJIOCKOCTBIO HEOECHOT'0 3KBATOPA.

ACTpOHOMHUYECKON JOJNTOTOM A HA3bIBAIOT JABYTPAHHBIA Yroll MEXIy
IUIOCKOCTBIO  HAYAJIBHOTO MEpPUAMAHA M  IUIOCKOCTBIO  ACTPOHOMHYECKOTO
MEpUIMaHa TAaHHOW TOUYKH. [110CKOCTh aCTPOHOMHUYECKOTO MEpHUIMAHA IMTPOXOIUT
Yepe3 OTBECHYIO JIMHUIO JIaHHOM TOYKM IapajuIeIbHO OCH BpalIeHUs 3E€MIIN.
[upoTsl B 1 @ OTCUMTHIBAIOTCS OT AKBATOpa K MOJOCaM, U3MEHSIOTCS oT 0° 1o
90° ® CuMTalOTCS TMOJOXKHUTEIbHBIMU [IJII CEBEPHOro Modymapus (MMErT
0003HauYEHUE C.II1.) ¥ OTPULIATEITLHBIMU ISl F0’KHOTO moaymapus (10.11.) JloaroTsr
L U A OTCUMTBHIBAIOTCA OT Ha- YaJlbHOTO MeEpHUAMaHa K BOCTOKY W 3amajay u
mmepsitorest ot 0° mo  180°. Bocrtounbie m0arotsl  (B.I.) CUUTAIOTCS

MOJIOKUTENIbHBIMY, 3alajiHble (3.1.) - OTPUIATEIbHBIMU. ACTPOHOMUYECKUE U
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reoIe3NYECKUe KOOPAUHATHI OTJIMYAIOTCS BCJIEICTBHE HECOBHNAJEHUS OTBECHBIX
JUHUNA W HOpMaleil K NOBEPXHOCTH JJUIMIICOMAA. DTO OTJIMYME 3aBUCUT OT
BEJIMYMHBl YKJIOHEHUS OTBECHBIX JIMHUM, CpPEIHEE KBAJIPAaTUUECKOE 3HAUYEHUE
KOTOPBIX ISl PABHUHHBIX PAOHOB COCTABIISIET OKOJO 5", B TOPHBIX OT/AEJIbHBIE
3HaYeHus npessbimatot 40",

Cucrema npsIMOYTOJIBHBIX IPOCTPAHCTBEHHBIX KoopauHaT XYZ. B a3Toit
CHUCTEME 3a Ha4yajo KOOpAuHAT MpUHAT HeHTp 0 smmuncouna, ock 0Z coBmamaeT ¢
Majoi ochro aummrncouaa, ocb OX HaxoIuWTCs Ha NEPECEUYECHUH IUIOCKOCTEN
re0Ie3NYECKOr0 3KBATOPa M HAYAJIBHOTO Mepuanana, ocb OY JNONOJHAET CUCTEMY
JI0 TIPaBOM - B MPaBoil cucreme koopAauHar BpamieHue ocu OX k OY npoucxoaut
IIPOTUB YacCOBOW CTPENKH, €CIH CMOTpeTh o HampasieHuto Z0. IlonoxxeHue
TOYKHA A B 3TOM CHCTEME omnpenensercs Ko- opauHatamMu x = OA", y = A'A", Z =
A'A.

AZ

A J

Pucynok 5 —Cucrema npsiMoyroJibHbIX IPOCTPAHCTBEHHBIX KOOpAUHAT XY Z

[nocknmu MPSMOYTOJIbHBIMU reoAe3N4ECKUMHU KOOpJIMHATAMHU
(IpsIMOYTOJIBHBIMU KOOPAWHATAMHK ) HA3bIBAIOTCS JIMHEWHBIC BETUMYMHBI — a0cIucca
M OpPAMHATA,— OIPEICIISIOIINE TOJOKEHUE TOYKM Ha IUIOCKOCTH OTHOCUTEIIBHO
WMCXOJHBIX HampaBieHUW. VCXOIHBIMM HANpPaBICHUSIMHU CIIY>KAT JIBE B3aUMHO
MEPIEHIUKYJIIPHbIC TUHUU C HAYaJIOM OTCUeTa B TOUKe ux nepecedeHus O.

[Ipssmas XX sBIsieTcs OChIO aOCIUCC, a mpsMast Y'Y, MepreHIuKyIsipHas K

ocHu a6CHI/ICC, — OCbIO OpIAHHAT. B Takoii cucteme moJIOKEHHE JTI000M TOYKH Ha
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IJIOCKOCTH ONPENENSeTCsl KpaTyaillliM pacCTOSIHUEM J0 Hee OT OCe KOOpPJHHAT.

Tak, monoKeHrne TOUYKU A ONPENeISIeTC NIMHOW NEPIECHINKYIISIPOB Xa U ya.

T/ I
vda [ oA

D¢

Xd Xa

Xc

Pucynok 6 — CucreMa I1ocKux NpsIMOYroJIbHBIX KOOPAUHAT

Otpe3ok xa HaspiBaeTcsl aOcuuccod TOYKM A, a ya — OpJIMHATOM.
BoIpakatoTcss aOCIMCChl U OPAMHATHI B JUHEHHOW Mepe (0ObIYHO B MeTpax). B
reoie3uu U Tonorpaduu NpuHATa MpaBas CUCTEMA MPSIMOYTOJIbHBIX KO- OpAMHAT:
3TO OTJIMYAET €€ OT JIEBOM CUCTEMBbI KOOPAMHAT, MCIOJIb3yEMOM B MaTeMaTHKE.
YerBepTu CHCTEMBI KOOPAMHAT (Ha3BaHUE KOTOPBIX OIPENEISETCS MPUHSATHIMU
0003HaUYEHUSAMHU CTPAH CBETA), HYMEPYIOTCS IO X0y YaCOBOM CTPEJIKH.

B Ttakoil cucreme ymnpouiaercss HU3MEPEHHUE YIJIOB OPUEHTHUPOBAHMS.
Alciucesl TOYEK, PAclOJIOKEHHBIX BBEpX OT Hadaja KOOPAMHAT, CUUTAIOTCA
MOJIOKUTENBHBIMU, @ BHHU3 OT HEe — OTPHUIATEIbHBIMH; OPAWHATHI TOYEK,
pPacnoJIOKEHHBIX BIPABO OT Hayalla KOOPAMHAT, CUYMTAIOTCS MOJIOKUTEIbHBIMH, A
BJICBO OT Hee — oTpuIareabHbIMu[11].

Cucrema TUIOCKMX  MPSMOYTOJBHBIX  KOOPAMHAT TPUMEHSETCS Ha
OTrPaHUYEHHBIX YYaCTKaX 3€MHOW MOBEPXHOCTH, KOTOPbIE MOTYT OBITh MPUHSTHI 32
wiockue. [ HeGOMbIIMX YYacTKOB Hayallo OTCYETa KOOPAMHAT MOXET ObITh B
a000i1 TOuke ydyacTka (CMCTeMa C YCIOBHBIM HayajioM KoopauHaT). B
rOCy/lapCTBEHHOM CHCTEME KOOpJAMHAT 3a OCh OpPAMHAT NPUHUMAIOT JIUHHUIO
HKBAaTOpa, 3a OCh a0CHUCC — HaIpaBl€HUWE MEPHUAMAHA, KOTOPbIA Ha3bIBAETCS
OCEBBIM (OH COBIAJAET C HANIPABJIEHUEM OJTHOM M3 OCeH CUCTEMbI MPSIMOYTOJIbHBIX
koopauHar). [lpu mpoBeneHun paboT Ha 3HAYUTENBHBIX MO MJIOLIAAN TEPPUTOPHUIX

OCCBbBIMH BBI6I/IpaIOT HCECKOJIbBKO MCPHUIHNAHOB.
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KOOpI[I/IHaTBI, Ha4daJIOM OTCUCTAa KOTOPBIX SABJIICTCA Kakas-Iu00 TOYKa

MCCTHOCTH, HA3BIBAIOTCA TOIIOUCHTPUYICCKUMMU.

o X

U (i
Pucynok 7 — MeTtoa NOJSIpHBIX KOOPAUHAT

Eciu Ha TOpPU30OHTANIBHOW IUIOCKOCTH 4Yepe3 MPOU3BOJBHO BBIOPAHHYIO
TouKky O, Ha3bIBAEMYIO ITOJIFOCOM, IPOBECTH NpsiMyr0 OX, Ha3pIBaEMYIO MOJISPHOU
OCblO, TO TIOJIO)KEHHE JII0OOW TOYKH, Hampumep M, Oyner omnpeaensTbes
paanycoM- BEKTOpoM rl u yrinom HampasiieHust al, a Touku N - COOTBETCTBEHHO 12
u 02. Takre KOOpIUHATHI HA3bIBAIOTCS MOJSPHBIMU. YTIIbl 0l U 02 U3MEPSIOT OT
MOJIIPHOM OCH TIO XOJYy YaCOBOM CTpEJ KM JI0 paanyca-Bekropa. [lonsipHas och Ha
IJIOCKOCTH MOJKET PacIoJiaraTbCs MPOU3BOJIBHO WM COBNAAATh C HAIIPaBICHUEM
KaKOTo-IM00 MepHuaraHa, IpoxXoAsIiero yepes moikoc O.

Jlist omnpezneneHusi MOJOXKEHUST TOYEK (PU3NYECKOM MOBEPXHOCTU 3eMIIH
HEJOCTAaTOYHO 3HATh TOJBKO JBE MX KOOPJIMHATHI Ha KaKOW-TMOO MOBEPXHOCTU
(IMpOTYy U NOATOTY, X U y U 1p.). HeoOxonuma TpeTbss KOOpJuHATa - BBICOTA
Touku H, T. €. paccTosiHME MO OTBECHOMY HAIpaBJICHUIO OT JAHHOW TOYKU (WU
IPOXOJSIIEH Yepe3 HEE YPOBEHHOU MOBEPXHOCTH) O YPOBEHHOW IMOBEPXHOCTH,
MIPUHATOM 32 HA4YaJlo CYETa BBICOT.

HavanpHoil (McXOgHOW JAJii CcYeTa) TIOBEPXHOCTBIO MOXET ObITh

IMOBCPXHOCTL TIC€OHAa (OTC‘{I/ITBIBaeMoe OT HCEC pacCTOAIHHNC HAa3bIBACTCA
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OPTOMETPUYECKOW BBICOTOM) WJIM MOBEPXHOCTh 3EMHOrO 3JUIAINCOMAA (B 3TOM
cllydae IMOJYy4aroT I'€0JIe3UYECKYI0 BBICOTY). UHCIOBOE 3HAYEHHE BBICOTHI TOUKH
HA3bIBAETCSI OTMETKOM (OTMETKOW BBICOTHI). BBICOTBI, OTCUMTHIBAEMbIE OT
OCHOBHOHW YPOBEHHOM MOBEPXHOCTH, HA3BIBAIOT a0COTIOTHRIMH BhIcOTaMH (aA, bB,
cC), a ompezgensemMble OTHOCUTEIHHO MPOU3BOJIBLHO BBIOPAHHOW YpPOBEHHOM
noBepXHOCTH — ycloBHbIMU BbeicoTamMu (b'B, ¢'C, ¢"C Ha TOM e puCYHKE).
Pa3HOCTh BBICOT ABYX TOYEK (WJIA PACCTOSIHUE IO OTBECHOMY HalpABJICHHIO
MEX/ly YPOBEHHBIMHM IMOBEPXHOCTAMHU, MPOXOASIIMMHU 4YEpe3 JIBE JOObIE TOUYKU
3emiii) Ha3bIBA€TCAd OTHOCUTEIBHOM BBICOTOW MM mpeBblieHMEM H 3Tux Touek
(c"CO).

B CHI" npunsra banrtuiickas cucteMa BbICOT. CUET BBICOT B 3TOM CHUCTEME
BEIYT OT YPOBEHHOW NOBEPXHOCTH, IMPOXOIALIEH 4Yepe3 Hylab KpoHIITaaTCKOro
¢ytmToka. OyTIITOK — peiika, ycTaHaBIMBaeMas Ha Oeperax OKeaHOB U Mopei
JUls  HaONIOJEeHUH 3a YypoBHEM Mops. Tpu BelnMUYUHBL, JBE U3 KOTOPBIX
XapaKTEpU3YyIOT MOJOKEHUE TOUKHA HA TTOBEPXHOCTH, 4 TPEThS SABJISIETCS BBICOTOM
TOYKHA HAaJ MOBEPXHOCTHIO 3€MHOTO JJUIMIICOHUJA, HA3BIBAIOTCS I'€OAEC3UYECKUMMU

koopauHatamu[13].

2.3 CBs3b MeEKIY CHCTEMAMHU KOOPAUHAT, NMEPeXo/] U3 reoe3n4ecKux B

MPAMOYI0JIbHbIE KOOPANHATDI

B reonme3un mIMPOKO HCHOJB3YIOTCS  T€OJIE3UYECKHE  O0OIIe3eMHbIC
(reoueHTpuueckue) u pedepeHiHble CUCTeMbl KOOpAMHAT. Bce reopesnueckue
JIAHHBIE OMNpPENESAIOTCS (M3MEPSAIOTCS WM BBIYUCISIOTCS) B KOHKPETHOM
re0JIe3UUYECKOM CUCTEME KOOpAMHAT. Bce reone3snueckue HJaHHBIE CBS3aHbI C
MOJIOKEHUSIMA KOHKPETHBIX TOYEK B MIPOCTPAHCTBE, B TOM YHUCJIE HA MOBEPXHOCTU
3emiu. ['eone3nyeckue JaHHbIE, OTHOCAIIMECS K TOUYKaM B MPOCTPAHCTBE, MOTYT
MIPOEKTUPOBATHCS HA MTOBEPXHOCTH JUIUIICOMA, a 3aTEM HA IJIOCKOCTh MPOEKIHUH.

B c¢BA3M ¢ 3TUM B IPAKTUYECKOM TE€OJE€3WH IMIMPOKO HCHOJIB3YIOTCA
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MAaTeMaTUYECKUE CUCTEMBI POCTPAHCTBEHHBIX MPSAMOYTOJBHBIX KOOpaAuHAT X, Y,
Z, reone3ndeckux koopauHar B, L, H u miockux npsamMoyroabHbIX KOOPIUHAT X, Y.

['eone3nueckue 0OIE3eMHBIE CHUCTEMbl KOOPJIWHAT OCHOBBIBAIOTCA Ha
CIEAYIOIIMNX MOJIOKEHUAX:

— HAYaJI0 MAaTEMATUYECKOW CUCTEMbI MPOCTPAHCTBEHHBIX MPSIMOYTOIbHBIX
KOOPAMHAT PACHOJIOKEHO B LIEHTPE MACC 3E€MIIH;

— O0Chb Z mapajulesIbHa HAIPABJICHUIO HA MeXayHapOoIHOE yCIIOBHOE HAYAIO;

— mockocTh XOZ napasuienpHa INIOCKOCTH Ha4aJIbHOIO aCTPOHOMHUYECKOTO
MEpHUIaHA.

PedepeHuiHble reone3sndyeckue CHCTEMbl KOOPAMHAT OCHOBaHbI Ha JBYX
IIOCJIEAHUX IOJIOKEHUAX. Hayano MareMaTtudyecKkor CUCTEMBI ITPOCTPAHCTBEHHBIX
IPSAMOYTOJIBHBIX KOOPJAMHAT B HUX HE COBMEWIAIOT C LIEHTpoM Macc 3emiu. K
00111e3eMHBIM (T€OLIEHTPUUYECKIM) CUCTEMAaM KOOPJIUHAT OTHOCSTCS:

— World Geodetic System (WGS-84);

— TOCYIapCTBEHHasl TreoleHTpuYeckas cucrema koopauHat «Ilapamerpsl
3emiu 1990 roma» (I13-90);

— reolieHTpuYecKas cucrteMa koopauHart «llapamerpsr 3emum 1990 ronay;

— International Terrestrial Reference Frame (ITRF).

CooTHOWmIEHUsT ~ MEXIYy  TIEOJEC3UYECKMMH  MPOCTPAHCTBEHHBIMM U
MIPOCTPAHCTBEHHBIMU MPSIMOYTOJIbHBIMU KOOPAUHATAMH.

dopMyiy I BBIYMCICHUS T€OAE3UUYECKON TOJITOTHI:
Y
tgl = X

®opmyity g Beruucienus paccrosuusa OK; = Q:

Q=X2+V2;

dopMyiTy JUIs BEIYHCICHUS HAYaIbHOTO 3HaYeHHs mHupoTs B

Z 1
tgBM = —x ———;
TN a=e
HTepaunoHHBI TPOIIECC TO ONPEACICHUIO0 T€0IE3UYECKOM IIHUPOTHI
(1i=1,2,3- HOMED UTEpaIHN)

22



W® = /1 - e2sin2(BO) ;

. a
@) = .
N =0o
TW =7 + NOe?sin(BW);
. 7@
Q
BU+D — BW| < gp;
ez = 0.0001";
OmnpeeneHne reoIe3n4eCKoil BEICOTEI
L _(-e)N
= —_— — e ’
sinB

Onpenenenue MIOCKUX NPSIMOYTOJIBHBIX KoopauHAT I'aycca — Kprorepa no

reoIe3NIECKUM KOOPAUHATAM
Brrunciienne 1onroTel 0ceBOoro MepuanaHa Ly 30HBI ¢ HOMEPOM N H

MOJTy4eHHUE Pa3HOCTH JOJTOT |
Ly = 6°n — 3%

OHpGI[eJ'IeHI/Ie I[eflCTBHTCJIBHBIX IIJIOCKUX TIPAMOYIOJIBHBIX KOOpPAHWHAT

I'aycca —Kprorepa x, y
_X+NcosBsinBl2 1_I_lzcosz(B) (5 — tg2(B) + 9n2)
X 202 122 g 1

1*cos*(B) 5 4
+T0p2(61 —58tg“(B) + tg (B)) + - )

N cos BI? 1>cos?(B) 5 5
y= pz 1+ 6p2 (1_tg (B)‘H))

*cos*(B)
0,7 (5~ 18t9’(B) + tg* (B) + 1" — S8tg* (B)) + - |

B
X =a(l—e?) (G, * ; + G; sin(2B) + G, sin(4B) + G5 sin(6B)+);

3 45 1
Go =14 -2 + —p% 4 ___p6 e
0 +—-e” +—e +256e +

4 64
3 15 525
G — T2 _ T ,4_ 77" 6 _ ...
15 78% 732°% T1024° '
15 105

4

G, = — — b ..
2=756% T1024¢ T
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o3
37 73072¢

OmnpenenenHue yCIOBHBIX ITOCKUX MPSIMOYTOJIBHBIX KoopuHat ["aycca — Kprorepa

6

x = x;
y =y +n-10°+5-10%
Omnpenenenne CONMMKEHWsT MEPHAMAHOB M MaciiTaba HW300paKEeHHsS B
npoekuuu ['aycca — Kprorepa

Y1 = |y sin(By);

R =VMN:
2 4
y y
=142
m=1+op2 T 24ge’

rie m — Macutab u3obpaxkeHus
CBsi3b TPAMOYTOJIBHBIX MPOCTPAHCTBEHHBIX OOIIE3EMHBIX U pedepeHITHBIX
KOOPJWHAT MOKHO OTHCATh CIeAYIoMmUMHU Gpopmynamu[l].
@®opmyabl peoOpa3oBaHUs KOOPAMHAT W3 OOIIE3eMHON CHCTEMBI B
pedepeHIHy1o:
X=X+AmX+um,Y —myZ + x;
Y=Y+ AmY +um, X —uyZ + y;
Z=7Z+AMmZ+myX —uy,Y + z;
[Tapametpsl smunconaa-ly, Wy, 0y, Am, X, Y, z
dopmyiibl 1J1s1 00paTHOTO MPEOOPA3OBAHMUS:

X=X-AmX —m,Y +myZ — x;

Y=Y —AmY +u,X —umyZ —y;
Z=7—AMmZ—uyX +uyZ — x;
CBsi3b reoIe3NYECKUX MPOCTPAHCTBEHHBIX OOIIE3eMHBIX M pedepeHIHbIX
KOOpJIMHAT.
['eone3uueckre MPOCTPAHCTBEHHbIE OOIIE3eMHbIE KOOPAMHATHI HAaXOJSATCS

o hopmyiam:

B

B + AB;
L=1L

+ AL;
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H = H + AH;
[ToripaBku AB, AL, AH HaxoasTcs 1Mo ciaeayronmM Gopmyaam

AB = AB; + AB, + ABs;

C
AB, = M r H(y2+y3)

AB, = (1 + e, cos(2B)(—m, sin(L) + wy, cos(L));
AB; = —cAme¢, sin(B) cos(B);
YV, = xcos(L) + ysin(L);

. Aaeg, N2\ [Ae?
Y, = Nsin(B) cos(B) 1+ )= )|
Acp ag 2

Y3 = =¥, sin(B) + zcos(B);
AL = AL + ALy ;
C
(N + H) cos(B
AL, = tg(B) (1 — eZ)) (1, cos(L) + wyy, sin(L)) — wy;
AH = AH, + AH, + AHs + AH,;

AH, = — 2P Ag 4 Nsi 2(B)Aez-
1= N a sin >

AL; = ) (—xsin(L) + ycos(L));

AH, =Y, cos(B) + zsin(B);
AH3 = —e§,Nsin(B) cos(B) (%Sin(L) + %COS(L));
az,
AH, = Am<W+H>;

dopmysibl  00paTHOrO TEepexojia OT Te0AC3UYECKUX MPOCTPAHCTBEHHBIX

OOIIE3eMHBIX KOOPJMHAT K TEOJE3MYECKUM MPOCTPAHCTBEHHBIM pedepeHITHbIM

koopauHaTam[12]:
B =B — AB;
L=L-—AL;
H=H-AH
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3 MeToabl BOCCTAHOBJIEHHSI MEKeBbIX 3HAKOB HA 3eMeJIbLHOM YyacTke

3.1 Kinaccupurkanusi JTUHEHHO-YIJIOBBIX X0/0B

OnpeneneHne JIMHEMHO-YINIOBOTO XOJa MOKHO JaThb Kak C IIO3ULUN
reoMeTpUu (JMHENHO-YIJIOBOM X0 — 3TO JIOMaHasi JUHUS, B KOTOPOM M3MEPSIOT
JUIMHBI CTOPOH W YIJIBI MEXJIYy HUMH), TaK U C NO3ULUN METOJAa OINpeNesCHUs
KOOpPJIMHAT IYHKTOB XOJa (JIMHEHHO-YIVIOBOM XOJ — 3TO IOCIEHOBATEIBHOCTH
MOJISIPHBIX 3acedeK); o0a OompeneseHusl SBISIOTCS BEPHBIMU U JIOMOJHSIOT OJHO
npyroe. Knaccudukanuio JTUHEHHO-YTIJIOBBIX XOJIOB MOKHO HPOBECTH IO JIBYM
rapaMeTpaM — II0 T€OMETPUYECKHMM XapaKTEpUCTUKaM XOJa M II0 TOYHOCTHU
BBITIOJTHAEMBIX B X0J1€ U3MEPEHUM.

B 3aBucumoctu ot (hopMbI X0/1a pa3NUYAIOT:

— CTaHJAPTHBIN PA30MKHYTBIN JINHENHO-YIJIOBOMN XOI;

— Pa30MKHYTBIN XOJI C YACTUYHOMW MJIM NOJHOW KOOPAUHATHOMW ITPUBSI3KOM;

— CTaHJAPTHBIM 3aMKHYTBIN JINHEWHO-YTJIOBOM XOJ;

— BUCSYMU JINHEWHO-YTJIOBOU XO/I;

— CBOOOJIHBIN JTUHEHHO-YTJIOBOU XO/I.

N B Ba1

Pucynox 8— Hekoropsie ctangapTHbie (hOpMbI TMHEHHO-YTIIOBBIX XO/I0B
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B 3aBHCHMMOCTM OT TOYHOCTM W3MEPEHHMM YIJIOB M PACCTOSHHUM JIMHEWHO-
YIJIOBBIE XOABI JENATCS Ha JABE TIPYNNBl — TEONOJIUTHBIE XOABl W
MOJIUTOHOMETPUYECKHUE XOJIBI.

[TonuroHomMeTpuyeCcKre X0bl B CETAX CryILIEHHUs ObIBAIOT 4-TO Kiacca, 1-ro
1 2-TO pa3psijioB.

B rocynapcTBEHHBIX T€0JIE3UNYECKUX CETAX MOJMTOHOMETPUUYECKUE XOMbI
ObIBaroT 1-ro, 2-T0, 3-TO M 4-r0 KJIacCOB TOYHOCTH; OJHAKO, B COOTBETCTBUU C
“OCHOBHBIMM TOJIOKEHUAMH O TOCYJAPCTBEHHOM Treoae3ndeckoil cetu POD”
Bbiycka 2004 roJa OCHOBHBIM CHOCOOOM CO3/aHHSI TOCYJApCTBEHHBIX CeTel
CTAHOBATCSI CITyTHUKOBBIE U3MEPEHMS, 4 MOJUTOHOMETPUYECKUE XOJbl KIACCHOU
TOYHOCTH MOTYT IIPUMEHATBCA TOJBKO B TEOJEC3UYECKUX IOCTPOCHHUSX
CIIEHUAIBHOTO HA3HAYECHHS.

JUist ompeneneHns KOOPAHMHAT HECKOJBKMX TOYEK MOYKHO IPUMEHHTH
pasauyHbIe CIOCOObI; HanboJee PACIPOCTPAHEHHBIMU U3 HUX SIBJISIOTCS JIMHEWHO-
YTJIOBOW XOJI, CUCTEMA JIMHEWHO-YIJIOBBIX XOJ0OB, TPUAHTYJISLNS, TpUIAaTEpauus 1
HEKOTOpBIE APyTHeE.

JIuHelHO-yTJIOBOM X0/  MpEJCTaBisieT CcoOOM  MOCIeA0BATEIbHOCTD
IIOJISIPHBIX 3aCEYEK, B KOTOPOU M3MEPSAIOTCSA TOPU3OHTAIBHBIE YIUIBI U PACCTOSIHUSA

MEXTY COCETHUMU TOUKAMH.

Pucynok 9 — Cxema IMHEIHO-YIJIOBOTO X012
HcXOqHBIMU JTaHHBIMM B JIMHEWHO-YIJIOBOM XOJI€ SIBJISIFOTCSI KOOPJIMHATHI

XA, YA nyHkra A 1 1upeKIMoHHbIN yroi aBA nuHun BA, KOTOpBINA Ha3bIBaeTCs

27



HAYaJbHBIM HCXOAHBIM JUPEKUHUOHHBIM YTJIOM; 3TOT YTrOJ MOXET 3aJaBaThCs
HESIBHO uepe3 KOOPAMHATHI MyHKTa B.

N3mepsiemblie BEIMYUHBI - 3TO ropu3oHTadbHble yribl B1, B2,..., Bk-1, Bk u
paccrosinust S1, S2, Sk-1, Sk. M3BecTHbI Takke ommbka U3MEpeHHs YriioB mf u
OTHOCHUTEJbHAs OlMOKa u3mMepeHus paccrosHudi mS/S=1/T.

JIMpeKIMOHHbIE YTJbl CTOPOH XOJla BBIUMCISIOT TIOCJIEIOBATEIBHO IO
U3BECTHBIM (pOpMyJIaM mepeaadn AUPEKIUOHHOTO yIila Yepe3 yroj MoBopoTa

JUTSI JIEBBIX YTJIOB :

Qi = 0 + Frg —180°
UIS TIPaBBIX YTJIOB :
iy = 0~ Gy +180°.

Jliis X012 Ha pUC. UMEEM:

KoopauHatel MyHKTOB X0/J1a MOJY4YarOT U3 PEMICHUS MPAMON T'€0Ie3UYEKOn
3aJlayd CHayayia OT MyHKTa A K MyHKTY 2, 3aT€M OT MyHKTa 2 K MYHKTY 3 U Tak
Janee 10 KOHIa XoAa.

JIuHelHO-yTJI0BOM X0/1, U300pa’KeHHBIN HA PUC., TPUMEHSIETCS 0YEHb PEJIKO,
TaK KaKk B HEM OTCYTCTBYET KOHTPOJIb M3MEPEHUH; Ha MPaKTHKE, KaK MPaBuUilo,
MPUMEHSIOTCS XO/Ibl, B KOTOPBIX IPETyCMOTPEH TaKOH KOHTPOJIb.

I[Io ¢dopme u mMONHOTE UCXOAHBIX JAHHBIX JIMHEWHO-YTJIOBBIE XOJbl
NOJIpa3eIIOTCS Ha CIEIYIOIINE BUIBI:

1) pa30MKHYTBIN XOJ: UCXOJHBIC MYHKTHI C U3BECTHBIMU KOOPJMHATAMH U

HCXOOHBIC TUPCKIIMOHHBIC YIJIbl CCTh B HAYAJIC 1 B KOHIIC X014,

Pucynoxk 10 —Cxema pa3oMKHYTOr0 JINHEHHO-YTJI0BOrO X0Aa
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Ecnu B Hauane uiam B KOHIE X0/1a HET UCXOAHOTO JUPEKIHUOHHOTO YTJIa, TO
3TO OylIeT XOJ C 4YacTUYHOW KOOPJMHATHOW NPUBSA3KON; €CIM HUCXOJHBIX
JTUPEKIMOHHBIX VYTJIOB B XOJE COBCEM HET, TO 3TO OyAeT XOA C TMOJHON
KOOPAMHATHON NIPUBA3KOM.

2) 3aMKHYTBIH JTHHEHHO-YTJIOBOM XOJ - HAYaJbHBIM U KOHEUYHBIA IYHKTHI
X0J1a COBMEILIEHBI; OUH MMYHKT X0J1a UMEET U3BECTHBIE KOOP/IMHATHI U HA3BIBACTCS
WCXOJHBIM TTYHKTOM; Ha 3TOM ITYHKT€ JIOJDKHO OBITh MCXOJHOE HAIPABJICHHE C
M3BECTHBIM JUPEKUMOHHBIM YIJIOM, U U3MEPSAETCS NPUMBIYHBINA YTOJI MEXKIY ITUM

HaIpaBJICHUCM W HAIIPABJICHUCM Ha BTOpOﬁ ITYHKT XO/1a.

-
SI’I-1

n-1

Pucynok 11 — Cxema 3aMKHYTOT0O JTMHEHHO-YTJIOBOTO X0/1a

3) BUCSYMI JTUHEWHO-YTIIOBOW XOJI UMEET MCXOIHBIA MYyHKT C M3BECTHBIMH
KOOpPJIMHATaMU Y MCXOJIHBIN TUPEKIIMOHHBIN YroJl TOJILKO B HaYaje Xo/a.

4) cBOOOIHBIM JIMHEHHO-YIJIOBOW XOJ HE HMMEET HCXOMHBIX IYHKTOB M
UCXOJIHBIX TUPEKIMOHHBIX YIJI0OB HU B Hayaje, HU B KOHIIE XOAa.

[To ToyHOCTM M3MEpPEHHS] TOPU3OHTAIBHBIX YIJIOB U PACCTOSHUM JIMHEWHO-
YIJIOBBIE XOJbl JAENATCS Ha JBe OOJIbIIME TPYMNbl: TEOJOJUTHBIE XOAbl U
MOJINTOHOMETPUYECKUE XOIbI.

B TeononuTHBIX XOJaX TrOpU30HTANbHBIEC YIJIbl MU3MEPSIIOT C OMIMOKON He
6onee 30"; oTHOCUTENbHAS OLIMOKA M3MEPEHUs pacCcTOsTHUM mMS/S Konebdyercs oT
1/1000 o 1/3000.

B NOIUMroHoMeTpuYecKUX XOJAaX TOPU30HTAJBHBIE YIJVIBI HW3MEPSIOT C

omuokoit ot 0.4" no 10", a oTHOCHTEIBHAS OIIMOKA U3MEPEHUS PACCTOSHUM mS/S
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osiBaet ot 1/5000 mo 1/300 000. [To TouyHOCTH U3MEpPEHUI MOJTUTOHOMETPUUECKHE

XOJIBI ISJIATCS Ha JIBa pa3psja U 9eThipe Kiaccal6].

3.2 3eMe.]'ILHO-KaI[aCTp0BLIe reoaesnIeCKue paﬁoTbI

B cocraBe kagacTpoBbIX padOT BBIACISAIOT 36MEIbHO-KaAaCTPOBbIE pabOTHI,
o0OeCIeunBaOIINE TOJYyYeHWE CBEACHHM O 3€MEIbHOM  COOCTBEHHOCTH;
MH)KCHEPHO-KaJJaCTPOBbIE pabOThI, B MPOLIECCE KOTOPBIX IMOJYyYalOT CBEAEHUS O
3MAHUSIX M COOPYKEHHUSX, a Takke 00 HWH)XCHEPHBIX CETSIX, HaXOMISIIUXCS B
COOCTBEHHOCTH, H TEpPPUTOPUANBHO-KAIacTpOBBIE pPAOOTHI, CBSI3aHHBIE C
IOJlyYEHUEM CBEJEHMM 00 yaumax, Opoe3ax M J0porax, IepeJaHHbIX B
cobctBeHHOCTh. Cojiep)KaHMe KaJlacTpOBBIX pabOT B 3aBUCUMOCTH OT UX BHUJA
OTpakaeT  XapaKTepHble  OCOOEHHOCTHM  TMOJIyY€HHUS  CBEIEHUH U HUX
UH(POPMAILIMOHHBIX NpeoOpa30BaHUil, KOTOPHIE B CBOIO O4Yepeb 00yCIOBIMBAIOTCS
pa3IMYHBIMA TOYHOCTHBIMHU M TEXHOJOTHYECKUMH (PaKTOpamH.

Tax, BbICOKas TOYHOCTb ONPENEJICHUS IUIONIAJM 3E€MEJbHBIX YYacTKOB
HEOOJIBIINX Pa3MEPOB SBISETCSI OCHOBHOW OCOOEHHOCTHIO BBITTOJHEHUS 3€MEITbHO-
KaJacTpoBbIX pabor. Cpean Bcex (akTOpOB, OMPENEISAIONIMX XapaKTepHbIE
OCOOCHHOCTH TMOJIyUY€HHUsI CBEACHUM M HHPOPMAIMOHHBIX MpeoOpa3oBaHUMl IMpH
CO3/JaHMU  3€MENBHOTO, TOPOJCKOTO M JAPYrUX  KaJacTpoB, HaumOomee
CYIIECTBEHHBIM SIBJISIETCSI TOUHOCTb.

ToyHOCTH - 3TO OCHOBHOE TpeOOBaHWE K JTOCTOBEPHOCTH pE3yIhTATOB,
MOJIYYEHHBIX B IIpoliecce HWHOOPMAIMOHHBIX MpeoOpa3oBaHUil cBeAeHU 00
00BbEeKTaX KaJacTpa, KOTOpBIE PErIaMEHTUPYIOTCS B HOPMAaTHBHO-TEXHUYECKHX
UCTOYHUKAX W JokyMeHTax. OJHaKo B 3THUX JOKYMEHTaxX pErJiaMEHTHPYIOTCS
TpeOOBaHUS K TOYHOCTH IOJIYYEHHUS TOJIBKO KOHEYHOIO MPOJyKTa (Harpumep,
KaJaCTpOBOr0 IUIaHA) W OTCYTCTBYIOT, KakK IMpPaBHJIO, TPEOOBAHUA K TOUYHOCTU
MOJIYYeHUS] TPOMEKYTOUHBIX 3JIEMEHTOB KaJacTpoBoil uHpopmaiuu. Ho umeHnHo
TpeOOBaHUSI K TOYHOCTH MPOMEKYTOUHBIX NPOAYKTOB HH(POPMAIIMOHHBIX

npeoOpa3zoBaHuid, KOTOpbIe (POPMUPYIOTCS B 3aBUCUMOCTH OT Ka4ECTBA UCXOIHBIX
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JAHHBIX, TEXHUYECKUX CPEJACTB HW3MEPCHHH, MPOU3BOJACTBEHHBIX YCIOBHH,
OTIPEICISIIOT  BBIOOP TEXHOJOTUW TPOU3BOJACTBA HATYPHBIX H3MEPCHHN W
00CJIeTOBaHUH.

ToYHOCTP TIPOMEKYTOUHBIX TPOAYKTOB OOECIIEUNBAECT JOCTOBEPHOCTH
OTJICJIBHBIX 3HAYCHHUI ITOKa3aTeJICH, XapaKTePU3YIOMINX OOBEKThI HEABUKHUMOM
COOCTBEHHOCTH, TaKHUX, KaK ILIOIIAIA 36MEIIBHBIX YYaCTKOB, YKHJIBIX ITOMEIICHUH,
JUIMH JIUHUW TIOJI36MHOM KOMMYHHUKAITMH, KOTOPHIC TOJYYEeHBI B pE3yJbTaTe
reo/Ie3nYeckux padoT, 4YTo OOYCJIOBIMBAET HEOOXOIWMOCTb HCIIOJIb30BaHUS
Pa3TUYHBIX TEXHOJIOTHI MPON3BOJICTBA KaAACTPOBBIX PadoT.

KamactpoBbie T1aHBI MOTYT COCTABISITCS HAa OCHOBE TOIOTpaHUecKuX
IIaHOB WM 0€3 HX HCMHoJb3oBaHus. [lodTOMy pacuer TOYHOCTH CO3JaHUS
KaJIaCTPOBBIX TIJIAHOB JIOJDKEH YYHUTHIBATH MHOTOBAPHAHTHOCTH TEXHOJIOTHYCCKOM
peanu3aiuy TaHHOTO WH(POpPMAIIMOHHOTO Mpeodpa3oBanus. Takol pacueTr MOXKeT

OBITH BBITIOJIHEH 1O (popMyIie
2 _ 2 2 2
m; _mr+mT+mOT’

rie Mg — CpemHss KBagpaThdeckas ONIMOKa, XapaKTepU3YIomas TOYHOCTH
KaJIacTpOBOrO IiaHa; Ml - cpeaHsis KBajpaTuyeckasi ommoKa, XxapakTepu3yromias
TOYHOCTb MTOCTPOEHUS T'€0/IE3MUECKON OCHOBBI,

Mt — cpemHsas KBaapaTHYecKas OIMMOKa, XapaKTepHU3YoIIas TOYHOCTH
COCTAaBJICHHSI TOMTOTPa(UUECKOro IIaHa;

Mot — CpeaHss KBaapaThueckas OIMMOKa, XapaKTepHU3YIOIIas TOYHOCTh
OTOOpaKEHUS KOHTYPOB 0OBEKTOB KaJlacTpa Ha KaAacTPOBOM IUIAHE.

B Hacrosiiee Bpemsi HanOosiee WM3YYEHHBIM BHJIOM KaJacTPOBBIX padoT
SBJISIIOTCSL  3€MEJIbHO-KaIacTpoBbie pPaboThI, obOecrneunBatone GopMUpPOBaHUE
paznu4HbBIX (OpPM COOCTBEHHOCTHM Ha 3€MEIbHBIE YYaCTKU U  OOBEKTHI
HEJABMKUMOCTH. [Ipr 3TOM 0Cc000€ MECTO 3aHMMAarT BOIPOCHI HEOOXOIUMOM

TOYHOCTH OIIPCACICHUA Hnomaﬂeﬁ 3EMCJIbHBIX YYaCTKOB.
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CocTtaB u 00bEMBI 3eMEIIbHO-KaaCTPOBBIX Pa0dOT HE BCET/Ia OJMHAKOBBI U
3aBUCSAT OT HaJW4Msl WCXOMAHOW WHGOPMAIMK, B YaCTHOCTH MAacIITa0OB
UMEIOIINXCS Tonorpago-KapTorpapuiecKkux MaTepruasoB.

MexxeBaHue 3eMelb MPEACTaBIsieT Cco0O0i  KOMIIEKC padoT 1o
ONPEJICTICHUIO, BOCCTAHOBJICHUIO M 3aKPEIUICHWIO HAa MECTHOCTH T'PaHMII
3€MEJIbHOTO y4acTKa, OMPEACIICHUIO €r0 MECTOIOIOKEHUS U IO H.

JUIs  3aKpeTUICHHBIX Ha MECTHOCTH MEXKEBBIX 3HAKOB OMPEICTSIOT
KOOpJIMHATBI ~ METOJaMH  DJIGKTPOHHOM  TaXxeOMETPUHU,  CIIyTHUKOBBIMU
TeOJIC3NIECKUMHU TTPUEMHUKAMH, CBETOJIATbHOMEPAMH M TEOIOJUTAMU, METOJI0M
cTepeodoTorpaMMETPUH M C IIOMOIIBIO APYTHX TPHOOPOB.

[Ino1mans 3eMeNbHOrO ydyacTKa BBIUMCISIOT B OCHOBHOM AHAJIMTUYECKUMHU
METO/IaMH 110 KOOPIMHATAM MEKEBBIX 3HAKOB.

B CEJIbCKOM MECTHOCTH TUTOIIA/IH 3€MJICTIONb30BAHUN u
CEJIbCKOXO3SIICTBEHHBIX YIOJUWA OMPEACNAIOT IO TOHorpaduyecKuM KapTam
macmrada 1:10 000, a mpu OTCYTCTBUM TaKOBBIX, 1O KapTam mMaciutada 1:25 000.

Kapramu 1:5 000 u 1:2 000 oOecreueHbl TOPOJICKHE TEPPUTOPHH,
MPUTOPOIHBIC PAHOHBI, PACIIONIOKEHUE MECTOPOXKICHUN TOJIC3HBIX MCKOTIACMBIX.
Tonorpadguueckue 1uianbl KpynmHbIXx macimradoB - 1:500 u 1:1 000 umerorcs Ha
TEPPUTOPHUH TOPOJIOB, PACIIONOKEHUAX 3HAUYNTEIHHBIX WHKEHEPHBIX COOPYKEHUN
U B HEKOTOPBIX MHBIX CITydasX.

Tonorpaduueckue kaptel MacmrtadoB 1:25 000 u 1:10 000 cocraBiaeHBI B
npoekuun  [aycca-Kprorepa B mpenmenax — MIECTUTPAAyCHBIX — 30H, a
tonorpadguyeckre Kapthl MacmtadboB 1:5 000 u 1:2 000 cocrtaBiieHBl B TOW K€
MPOCKITNH, HO B MpEAeiax TPEeXTPayCHBIX 30H.

N3mepenHas Ha Tomorpaduyueckux KapTaxX IUIOIIaJb WM BBIYMCICHHAS IO
KOOpJIMHATaM TPAaHUYHBIX TOYEK ydacTKa C Y4YETOM IOMPABOK, BBOJUMBIX TIO
dbopmyse, HE y4YUTBIBaeT penbeda MECTHOCTH, (OPMBI KOTOPOTO HUPE3BBIUANHO
pazHooOpa3ubl. [Imomans ¢ yuerom penbeda (puzudeckas mioniaas) Bceraa oyaer
OoJbIlIe, YeM TeoJ[e3MUecKasi ¢ Y4eTOM MOMNpaBOK. JIisi 3eMeNbHBIX y4acTKOB C

CUJIbBHO TIIE€PCCCUYCHHBIM peJ'II)C(I)OM BO3HHKACT HGO6XOI[I/IMOCTB OIIpCACIICHUA
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busngeckoit omann (PakTUIECKON), TaK KaK pa3Indre MEXIy Ie0Ie3UIECKOM C
Y4eTOM TMOMPABOK U (PU3UIECKON TUIOMIAISIMH JTOCTUTACT CYIIECTBCHHBIX BEIMYNH,

UCUHMCIIIEMbIX 3HAUYCHUSAMH, TipeBbimarornmmu 10 %|[3].

3.3 MeToabl BOCCTAHOBJICHNUS] YTPAY€HHBIX 3HAKOB

B 3aBucMMOCTH OT pacHoJIOKEHUS] W KOJIMYECTBA YTPAYEHHBIX H
COXPAHUBIIUXCSI MEXKEBBIX 3HAKOB, TOYHOCTH T€0/I€3MYECKON HH(pOopMaluu,
TOnorpaMuYecKux yCJIOBUNA MECTHOCTH, BOCCTAHOBIIEHUE MOXKET MPOU3BOJIUTHCSA
CJIEAYIOIIMMU CIIOCOOaMU:

1. YriaomepHbIX U3MEPEHU;

2. JIMHEWHBIX U3MEPEHUI;

3. HenocpenctBeHHoro omno3HaBaHus (IemM(puUpoOBaHUsi) HA MECTHOCTH
IIPU3HAKOB YTPA4EHHOI'O 3HAKA.

Crnoco® yraomMepHbIX M3MEPEHM Il BOCCTAHOBIICHUS YTPay€HHBIX
MEXEBBIX 3HAKOB OOBIYHO MPEANOoiaraeT NPUMEHEHHE TEOJ0JIUTa U MEPHOTO
npudopa (AJ11 U3MEpEeHus JJIMHBI), IPU 3TOM HEOOXOJMMBIE YTJIOBBIE U JIMHEWHbIE
BEJIMUYMHBI 10 TpaHULaM OepyT U3 BEIOMOCTEH KOOpAMHAT WM W3 IuiaHa. J{ims
paboTHl B TOJIE€ U3TOTOBJISIOT YEPTEXK T'PAHUI], HA KOTOPbII BBIMUCHIBAIOT YIJIbl U
JMHUU 1O YTPAYeHHOW YacTH TPaHMIbI M HAa MPUMBIKAIOIIUX K HEW JHMHUSIX C
COXPaHUBLIMMUCS HA MECTHOCTH MEKEBBIMH 3HAKAMH.

[Ipu BOCCTaHOBIEHUU OJMHOYHBIX MEXKEBBIX 3HAKOB MPUMEHSIOT MOJIPHBIMA
crnoco0 uiau crnoco0 YrioBbIX 3aceuek. llossipHbIi cnoco0 3akiroyaeTcss B
MOCTPOEHUU HA COXPAHUBILIEMCS MEXEBOM 3HaKe Byria [ ¥ OTIOXKEHHH OT
3HaKa B Ha MECTHOCTU PACCTOSHUA S AJIsi ONPEEICHUS TOJOKEHUS YTPaueHHOTO

3naka C (Puc. 12).

14

Pucynok 12- BoccTtaHoBneHHE MEKEBBIX 3HAKOB MOJIIPHBIM CIIOCOOOM
33



B 3aBucumoctu OT HMCIOMUXCA T'COACZMYCCKHX MATCpHUaJIOB YI'OJ B n
PaCCTOAHUC S MOI'yT OBITH B3SITHI U3 BC,Z[OMOCTCI?’I KOOpAHWHAT WJIN BBIYHCJICHBI II0
AHATUTUYECKUM KOOPIAUHATAM MEKEBBIX 3HAKOB IO (POPMYIIaM:

Ya~ VB c~ Vs ;

} =arctg —"———- arctgy
Xa - Xg Xe = Xpg

S ZJ(yC - yB)Z +((><C - xB)Z.

TouHOCTh OnpeneneHus MonaoKeHUs: MexxeBoro 3Haka C OyzeT 3aBUCETh OT
TOYHOCTH ONPEEIICHUS U IOCTPOEHUSI HAa MECTHOCTH yTJa [3 U pacCTOSHUSA S.

Crioco0 yrioBbIX 3aceyek LieraecooOpa3HO MPUMEHSTh, KOT/AA 3aTpPyIHEHBI
JMHENHBbIE W3MEPEHHS] MEXIYy COXPAaHUBIIMMHCS MEKEBbIMU 3Hakamu B, D u
BoccTaHaBnuBaeMmbiM C (Puc. 13). HeoOxomumeie yriasl [3;, B2 BeIOWparoT wu3

BCIOMOCTH KOOPAUHAT WUJIN BBIYHUCIIAIOT I10 (bOpMYJIe.

Pucynox 13 - BoccTtaHoB/IeHHE MEKEBBIX 3HAKOB CIIOCOOOM YTIIOBBIX 3aCE€UEK

Ha wmecTtHOCTH, YCTaHOBUB TEOJOJUT Ha 3HAKEe B, OT HalpaBlICHUS Ha
3HaK 4 CTPOSIT yroj [3; ¥ MO MOJyYeHHOMY HAIPaBJIECHUIO B paillOHE PaCIONOKEHUs
3Haka C 0003Ha4Yar0T CTBOP BEIIKAMU C; U C;. AHAJIOru4yHO, U3 3Haka D momydator
TOYKU C3 U C4. 3aT€M Ha [EPECEUYCHHH CTBOPOB C1Cy U C3C4BOCCTAHABIMBAIOT
yTpayeHHbII MexeBoii 3Hak C.

[Ipy HEOOXOIMMOCTH BOCCTAHOBJICHUSI OTIEJIBHOTO 3BEHA TPAHMIIBI U3
HECKOJBKMX CMEXKHBIX 3HAKOB II€JIECOO0pa3HO CTPOUTH  (IIPOKIIA/IBIBATH)
TE€OJIOJIUTHBIN XO/I.

[Ipy BOCCTaHOBIIEHHH 3HAKOB B 3aKPBITOM (3aJIECEHHON WJIM 3aCTPOEHHOM)
MECTHOCTH 3aTpayMBaeTCsl MHOTO BPEMEHHU U CHJI KaK Ha MPOpyOKy MPOCeK, Tak U
Ha yBA3KYy XoJa B Harype. B 3ToM cilydyae 3amady BOCCTAHOBJIEHMSI MEKEBBIX

3HakoB B To4kax C u D pemator mHaue: mo koopauHaram todek B u E (Puc. 14),
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pelieHneM oOpaTHOM re0Je3UYECKOM 3a7aur, BHIYMCISAIOT HAMPABICHUE U JJTUHY
auHuu BE, a 3aremM 10 JMpPEKIMOHHBIM yrjaM TIPAaHUYHBIX JIMHUA U

auHuy BEBBIUUCISIOT yTJIbI:

¢ =(BA)- (BE) o =(BE)- (BC)

g =(BE)- (cD) , y=(ED)- (EB)

Pucynoxk 14 — BoccTaHOBJIEHHH 3HAKOB B 3aKPHITOM MECTHOCTH

Bce ckoOku  pacmmdpoBeiBalOT Kak B (opmyne, 3aTeM IO
nuand BE Beamcisior npomepsl Bc =BCcosa cd =CDcosf} dE =DEcosyy
TIEPIICHTUKYISIPBI k  Toukam C u D gmunon Cc =BCsina ; Dd =Cc +CDsinf,
3anuchIBalOT BBIYUCIICHHBIE JIAHHBIE HA YEpPTEX e, COIJacCHO KOTOpPOMY Ha
MECTHOCTH CTpOSIT B Touke B yronm ¢, mposemmBaroT nuHuio BE, ormepsior
npomep BCB  Touke C, CTposT ¥  OTKJIAABIBAIOT  meprneHaukymsp CC u
BOoccTaHaBnuBaOT 3Hak B Touke C. [lomokenue 3Haka B Touke D HaxomsaT mo
npomepy Bd u nepnennukynsipy dD.

Ecnu xe m usmepenue auHUM BE HEBO3MOXXHO WM 3aTpyJHUTENBHO, TO
BCIIOMOTaTeNIbHBIM TEOJIOJIMTHBIM X0J Mexay Toukamu B u E mpoxmansiBator c

OJTHOM (ABYMSI) AomoaHUTENbHOM Toukor Q (Puc. 15).

Pucynok 15- BcnomorartenbHbli TEOJOJUTHBIA X0 MEXAY Toukamu B u E

Crnoco®6 JMHEHHBIX W3MEpeHUW (MPOMEPOB) MPHUMEHSIOT, €CIH Ha
YTPAueHHYIO YacTh IPAHUIIbI HET T€0IC3UNYECKUX JaHHBIX (YIJIOBBIX U JTUHEHUHBIX),
a ecTh JuIIb Tpaduueckoe n300paxkeHue ee Ha miane win Gororurane. ['paHuIlp B
ATOM CJlydae BOCCTAHABIWBAIOT MO TOYKAM Ha MECTHOCTH, TJi€ ObUIM T'PaHUYHbBIC

3HaKH, C IMPUMCHCHHUEM MCTOJAa IIPOMEPOB MCIKIAY COXPAaHUBIINMUCA
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3HakaMu B u E u nmoctpoeHneM nepneHauKysipoB oT npomepsiemoil sinauu BE 1o
BOCCTAHABJIMBAEMBIX 3nakoB C u D. Jnuny npomepoB Bc u Bd u
nepreHaukyssipo CC u dD onpenensiror rpadudeckd mo miaHy. Kpome storo,
MOTYT TPUMEHATHCS JIMHCHHBIC 3aC€YKU OT OMMKANIIMX YETKUX KOHTYPHBIX
TOYEK, MPOMEPHI BIOJIb JIMHEHHBIX KOHTYPOB CUTYyallld, [0 CTBOPHBIM JIMHUSM U
T.J.

['panuibl 3eMJIENIOJIB30BAHUI BOCCTaHAaBJIUBAIOT Cc y4acTUEM
MPEACTABUTENIEH BCEX 3aMHTEPECOBAHHBIX CTOPOH.

I'panuiel B HaType MOTYT 3aKpEIUISIThCSA CIHEAYIOINIMMHU CTaHIAPTHBIMU
MEKEBBIMH 3HAKAMU:

— ’KeJIe300eTOHHBIMU cToJI0aMu JuHoM 135-150 cm;

— JIepeBsIHHBIMU cTON0amu JuyinHOUM 135—-150 cm u quamerpom 15-20 cwm;

— BaJIlyHaMU CPaBHUTEIBHO MpaBWIbHOM (hopmbl BecoM cBbimie 100 Kr;

— KJIAJIKOM Typa B BUJIE YCEUYEHHOTO KOHYCa BBICOTOM 80 cM.

Ha rpanume ogHOro M TOro ke 3€MIICNOJIB30BAHUSA WM MO CMEXHOHU
IPaHUIE MEKEBBIC 3HAKH JIOJIKHBI ObITh €IMHOU KOHCTPYKIIUHU.

JIns  IMTENbHOW  COXPAaHHOCTH 3HAKOB  OOBIYHO BOKPYT  CTOJIOOB
OoQOpPMIISIIOT KypraH C KaHaBKOM B BHJIE OKPYXHOCTH BHYTPEHHUM JIHAMETPOM
2.5-2.8 M, BHemHUM — 3.5-3.8 M, rmy6una kanasel 0.3—-0.4 M. B BepxHeil yactu
cToJi0a, KOTOpasi BO3BBINMIAeTCS Haj 3emieil Ha (0.2 M, BBITIOJHSETCS KICUMO C
rocyaapcTBeHHbIM repOoM. CTond OpUEHTHPYIOT B SIME TaKUM 0Opa3oM, YTOOBI
KJICMMO OBLIIO HAMPABJICHO HA CJICAYIOIIMMI MO X0y MEKEBOM 3HAK.

[Ipu nMcnonb30BaHUU BalyHa, KOTOPBIN HAIMOJIOBUHY 3aKallbIBAIOT B 3EMIIIO,
Ha HEM 3yOWJIOM BBIJATIOJMBAIOT YriyOJjieHHe, 0003Hayvarolee MEHTP MEKEBOTO
3HAaKa, W, OTCTYNUB OT HEro, BBIJAIOIWBAIOT KaHABKHW TIIyOMHOM =~ 2 CM B
HAaIPaBJICHUU Ha MOCICAYIOIUN U IPEABbIIYLINN 3HAKH.

MexeBble 3HAKM YCTAaHABIMBAIOT JPYyr OT JIpyra Ha PacCTOSHUU,
o0OecrnieurBaroIieM B3aMMHYIO BUJIUMOCTh, HO He Oosiee 1000 M, a B paiioHax c

MEHEE MHTEHCUBHBIM 3eMJIenob30BanueM — < 2000 m.
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Ha oTkpsITON TeppuTOpHM 3€MIIENIOJIB30BAHUNM TPAHUIIBI, HE COBMEILICHHBIE
C KUBBIMU YpPOUMIIaMU WU JPYTUMH PyOe€Xamu, MPOIAXUBAIOT B OJHY OOpO31y
riyounoit > 20 cm.

Haubonee HaaexXHbIM CHOCOOOM CBEMKHM MEXKEBBIX 3HAKOB SIBIISETCS
IIPOJIOKEHHE 110 HUM TEOAOJUTHBIX XOJOB, IPHUBI3BIBAEMBIX K IIyHKTam
UMEIOIIEHCS TEe0Je3NYECKOM CeTH (B TOM YHCIE K CYIIECTBYIOIIMM MEKEBBIM
3HaKaM, MMEIOIIMM BBIUMCIICHHBIE 3HAY€HUs] KOOpAuHAT). Torga »TH 3HAaKU B
TE€YEHUE MHOTHUX JIET CIYXKAT I'€0Ie3MYeCKUM 000CHOBAHUEM.

3akperuieHHble HA MECTHOCTH T'PaHMIIbI 3€MJIENOJIb30BAHUM MMOKAa3bIBAIOTCS
U CHAIOTCA B HAaType NPEACTABUTEISIM 3EMIICYCTPOUTENBHBIX XO3SMCTB C
oopMIIEHUEM TPOTOKOJIA, B KOTOPOM OIMUCHIBAETCS MOJIO)KEHHE TIpaHUl] Ha
MecTHOCTH. K poToKoIIy puitaraeTcst 4epTek YCTaHOBJIEHHBIX I'PAaHULL.

[Tocne ycTaHOBIEHUS TPAHUI] HA MECTHOCTH 3€MJICIIOIB30BATENIO BBIAACTCS
rOCYJapCTBEHHBI aKT Ha NpaBO IMOJb30BAHUA WM BIAJACHHUS 3€MIICH.
KooparHaTbl MEKEBBIX 3HAKOB JIOJKHBI OIPENENATHCS KaK MOYKHO TouHee. Tak,
no AaHHbIM ciiy:k0 3emens OPI cpennsisi kBagpaTnueckas omuOKa onpeaeaeHus
KOOpJIMHAT MEKEBBIX 3HAKOB J0JbKHA cocTaBisaTh 0.03—0.08 M B 3aBUCUMOCTH OT
YCIIOBUM MECTHOCTH; ISl OTHEJIbHBIX MAJIOLEHHBIX 3€MEJb MPU OTPAKEHUU HA
IJIaHE TOYHOCTh MOXET ObITh HUXeE — nopsiaka 0.65 M.

I'paHnLIBI TOPOACKUX 3€MENb ONPEIEISAIOTCS C TOYHOCTBKO HECKOJIBKUX
CaHTUMETPOB (B Mpejaesiax 5 c¢M), B MPUTOPOJIe — C TOUHOCThIO CheMKH (10 cm).

2
TOYHOCTH 1O MJIONIAIU YaCTHBIX 3eMeb 1 M [5].
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3AK/IIOYEHUE

B 3aximroueHue BbIIE CKa3aHHOMY CJEIyeT OTMETHTh, YTO T€OJAC3Us H
kaprorpadusi UMEIOT OTPOMHOE HAydyHOE H  MPAKTUYECKOC 3HAUYCHHE.
[eone3nueckre M3MEpPEHUs] MIMPOKO HCIONB3YIOTCS B COBPEMEHHBIX HAyYHBIX
UCCIICOBAHUSX [0 HW3YyYCHHI0O BHYTPEHHETO CTPOSHHS 3eMJIM M TIPOIIECCOB,
IPOUCXOSIINX Ha €e MOBEPXHOCTU M B Heapax. C MX MOMOIIBIO (DPUKCHUPYIOTCS
BEJIMYHMHBI BEPTUKAIBHBIX M TOPU30HTAIBHBIX TEKTOHUYECKUX IBIKCHUN 3EMHOM
KOpbI, U3MEHEHHSI OEperoBbIX JMHUM MOpEH M OKEaHOB, KOJEOAHHsS YpPOBHEH
HOCIIEAHUX U T. II.

KapTel sBISIFOTCS OCHOBOWM It  OTOOpaKEHHsI PE3YJIbTAaTOB HAYYHBIX
UCCJIEIOBAHUM M MPAKTUYECKON JEeATEIbHOCTH B O0JACTH T€0JIOTMH, reorpaduu,
reoQH3UKH U PYTUX HAYK.

l'eope3ua urpaet Ba>KHYIO POJIb B PellIeHNHU MHOTHUX 33/]a4 X031 CTBa
CTpaHbl: IIPU U3BICKAHUAX, NMPOEKTUPOBAHUM M CTPOUTEJIBCTBE CAMBIX
Pa3JINYHBIX COOPYKEHHU, MPU pa3Be/Ike M pa3pabOTKe MeCTOPOKAeHUMN
MI0JIE3HBIX UCKOIIAEMBIX, IIPU IUIAHUPOBKE HAaCeJIEHHBIX IyHKTOB, 3eMJIE -
u JjecoycrporctBe. Ilmaupl, kapThl mnpodmas u OUQGPOBBIE MOAETU
MECTHOCTU UCIIOJIb3YIOTCA IJI OTBO/IA 3€MEIbHBIX YUaCTKOB, YTOUHEHUA U
U3MEHEeHUs1  TPAHUI[  3€MJIEINOJIb30BAHUMH, BHYTPUXO35IUCTBEHHOUN
OpraHM3alui  TEPPUTOPUN  CEJIbCKOXO3SANCTBEHHBIX  MPENPUATHH,
MIPOEKTUPOBAHUS 151 BbIHECEHUS B HaTypy IIPOEKTOB
CEJIbCKOX035IMCTBEHHBIX 00BEKTOB U PEIIeHMs APYTUX 3a7ad.

BaxHad posib OTBeZleHa reoie3un B cocTaBjaeHUU U BegeHuu EI'PH,
JTaHHBbIE KOTOPOTO CJIY>KaT JJIs1 PETyJIUPOBAaHUSA 3eMeIbHO-UMYIIECTBEHHBIX
OTHOIIIEHUM, IUIAHUPOBAHUSA CeJIbCKOXO3AWCTBEHHOTO INPOU3BOJCTBA,
00OCHOBaHUA pa3MeEPOB ILIAThI 3a 3€MJIIO, OIEHKU XO3SHCTBEHHOM
JeAATeJIbHOCTH, a TAK)Ke OCYIIIECTBJIEHUA APYTUX MEPOIPUATUM, CBA3aHHBIX

c 000pOTOM 0OBEKTOB HETBUKIUMOCTH.
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