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Mpegucnosune

Llenu v npuHumnbl ctaHgapTnsauun B Poccuiickoin ®eaepauuu ycTaHoBNEeHbl ®efepanbHbIM 3aKOHOM
0T 27 pekabps 2002 r. No 184-93 «O TeXHMYECKOM perynvpoBaHum», a npasuia NpuMeHeHUss HaunoHabHbIX
cTtaHgapToB Poccuiickoin ®epgepaunm — FOCT P 1.0—2004 «CTtaHgapTusauus B Poccuiickoli ®epepayuu.
OCHOBHbIE NONOXEHUSA»

CBejeHusi o ctaHgapTte

1 PASPABOTAH 29-m HayuHo-uccnefgoBaTtesibCKMM WHCTUTYTOM MuHUcTepcTBa 060poHbI Poccuii-
ckoii depepaumm

2 BHECEH TexHnyeckuMm KOMUTETOM Mo cTaHdapTu3aumm TK 363 «PaguoHasuraumns»

3 YTBEPX/EH W/ BBEJEH B AEVCTBVE MNpukasom defepanbHOro areHTCTsa No TeXHMYEeCKoMy
perynnpoBaHuto n metponorum ot 15 gekabpsa 2009 r. No 932-cT

4 BBEJEH BMNEPBbIE

MHdopmMauua 06 M3MEHEHUSX K HACTOsILLLEMY CTaHAapTy Ny6nkyeTCs B eXerojHo u3jaBaemMom
MH(DOPMAaLMOHHOM yKasaTesne «HaunoHabHble CTaHAapThl», a TEKCT U3MEeHEHUIi 1 NONpaBoK — B exe-
MECsUHO M3[aBaeMblX MH(POPMALMOHHBIX yKazaTensax «HauuoHanbHble cTaHgapThi». B cnyyae nepe-
CMOTpa (3aMeHbl) WM OTMeHbl HAcTOsLero cTraHaapTa COOTBETCTBYyLUlEe yBeaoMmieHue 6GyaeT
ony6/IMKOBAHO B €XeMeCsiYHO 134aBaeMoM MH(POPMALMOHHOM yKaszaTene «HaunoHasbHble CTaHAapTbi».
CooTBeTCTBYyLas MHpopMaLus, yBeoMeHne 1 TeKCTbl pasmMellalnTca Takke B UHPOPMaLMOHHO
cucTemMe 06LLero nonb3oBaHWs — Ha opMuUManbHOM caliTe ®efepanbHOro areH TCTBa N0 TeXHUYECKOMY
perynmpoBaHvio U MeTpPoIorum B ceTu MIHTepHeT

© CraHpgapTuHpopm. 2010

HacToswuii cTaHAapT He MOXeT 6bITb NOSIHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXXMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLManbHOro Usganus 6e3 paspelleHns ®efepasbHOIO areHTCTBa Mo TEXHUYECKO-
My perysimpoBaHuio 1 MeTposorim
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HALULMWOHANBbHBLBINK CTAHOAPT POCCUNCKOMN GELEPALUMN

FnobanbHas HaBuUrauMoHHas CNyTHUKOBaA cuctema
METO/bl M TEXHONOT N BbIMONHEHWA TEOAE3NYECKNX NN 3EMNEYCTPOUTE/IbHbIX PABOT

OnpepeneHne OTHOCUTENbHbLIX KOOPAMUHAT MO UBMEPEHUSIM NCEBAOAANLHOCTENR

OCHOBHble MOJI0XeHns

Global navigation satellite system. Methods and tecnologies of geodetic and cadastral works execution.
Determination of relative coordinates by pseudo-range measurements. Basic principles

faTta BBegeHns — 2011—01—01

1 O6nacTb NpUMEHEHUA

HacToawwuidi cTaHgapT pacnpocTpaHseTcs Ha MeToAbl U TeXHOJIOTMW BbINOSIHEHUS reofe3nyeckux u
3emsieycTpouTesnbHbIX paboT ¢ ucnosnb3oBaHveM annapaTypbl noTpebutenein rnobanbHOW HaBUTaLMOHHOW
CNYyTHUKOBOIi CUCTEMBI.

HacToawwuii ctaHgapT ycTaHaBnvMBaeT MeToAbl onpefeneHns OTHOCUTENbHbIX KOOPAUHAT 3afaHHOro
NyHKTa No UsMmepeHnam I'IceB,EI,O,EI,aJ'IbHOCTeVI HaBUralumMoHHOIo KOCMmM4eckoro annapata rno6anbHbIX HaBura-
LIMOHHBIX CMYTHUKOBbLIX CUCTEM.

2 HopmaTuBHbIE CCbINKN

B HacTosALWwemM cTaHAapTe UCNONb30BaHbl CCbINIKU Ha cnefylolmne ctaHaapTbl:

FOCT P 52457—2005 [nob6anbHas HaBuraLMoHHas CNyTHUKOBas cuctema. AnnapaTtypa notpebure-
nein. Knaccndmkauus

FOCT P52928—2008 CucTtema cnyTHUKOBas HaBuraLuoHHas rnobasibHas. TepMuHbl 1 onpeaeneHns

FOCT 22266—76 leopge3nsa. TepMuHbl 1 onpefeneHus

MpumeyaHne — MNpy NONb30BAHWM HACTOSILMM CTAHAAPTOM Lieiecoo6pasHo NPOBEpUTh AeiCTBME CCbINoY-
HbIX CTAHAAPTOB B MH(OPMAaLMOHHON cucTeMe 06LLErO MOMb30BAHUS — HA OULMaNbHOM caiiTe ®efepasbHOrO areHT-
CTBa N0 TEXHUYECKOMY PeryiMpoBaHunio 1 MeTponornm B ceTn VIHTEPHET WK NO eXerofHo N3f4aBaeMoMy NH(POPMaLUOHHO-
My yKasateni «HauuoHafibHble CTaHAapTbi», KOTOPbI ONy6NKOBAH MO COCTOSIHUIO Ha 1 siHBaps Tekywero roga, u no
COOTBETCTBYIOLW MM €XEMECAYHO N34aBAEMbIM MH(DOPMALNOHHBIM yKa3aTensaMm, ony6/MKOBaHHbLIM B Tekywem rogy. Ecnm
CCbI/IOYHBINA CTaHAApPT 3aMeHeH (M3MEHEH), TO NPM NOJIb30BAHNM HACTOSLW MM CTAHAAPTOM ClleyeT PyKOBOACTBOBATLCS 3a-
MEHSALWMUM (M3MEHEHHBIM) CTaHAAPTOM. ECNM CCbINOYHbIA CTaHAapT OTMEHEeH 6€3 3aMeHbl, TO MOTOXEHUE, B KOTOPOM fa-
Ha CCbl/IKA Ha Hero, MPUMEHSIeTCS B 4aCTU, He 3aTparnBawleil 3Ty CCbIKy.

3 TepMUHbLI U onpeaeneHns

B HacTosilem cTaHAapTe npumeHeHbl TepMuHbl Mo FTOCT 22268, TOCT P 52457, TOCT P 52928 u cne-
Ayrole TePMUHBbI C COOTBETCTBYOLMMU ONpefeneHNaMu:

3.1 reogesunyeckue paboTbl: Komniekc TeXHOMOrMYecknx NpoLeccoB, OCyLLeCTBASAEMbIX A5 onpe-
JeneHnsa napameTpoB Urypbl U rpaBUTaLMOHHOr0 Nonsa 3eMau, KOopAnMHaT ToYek 3eMHOM NOBEPXHOCTU U KX
N3MeHeHNi BO BPEMEHN.

3.2 3emneycTpouTesibHble paboTbl: KOMMIEKC TeXHOMNOrMYecknx MNpoLeccoB, OCYLLEeCTBASEMbIX
[ANSA yCTaHOB/IEHNS, BOCCTAHOB/IEHNSA N 3aKpEN/IeHNS Ha MECTHOCTU rpaHuL, 3eMebHbIX y4acTKoB, onpegerne-
HMA 1 0DOPM/IEHNSA UX MECTOMOIOXKEHNSA U NAoLWaaN.

N3paHne opuymnanbHoe
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3.3 ncesgopanbHOCTbL KogoBas: [pon3sBefeHne CKOPOCTV pacnpoCcTpPaHeHUs CUrHana B Bakyyme Ha
pasHOCTb Mex/Jy BpeMeHeM npuema CurHasa no wkane BpemMeHu annapaTypbl NOoTpebutens u BpemMeHem
nepegauun atoro curHana ¢ HKA no 60pToBoOIi LIKasie BpeMeHM.

3.4 ncespofanbHOCTb (hasosas: lpousBedeHne A/IMHbI BOSHbI HECYLLEeW 4acToTbl Ha PasHOCTb
dhasbl curHana, co3faHHoro B NpUeMHUKe B MOMEHT NpuemMa CuUrHana no Lwkane BpeMeHu annapaTtypbl notpe-
6utens. un gasoii curHana, cosgaHHoro Ha HKA no 60pToBOiA LWKane BpeEMEHM.

3.5 koopauHaTbl nyHkTa: lMpsiMoyronbHble koopanHaTtbl X.Y.Z NyHKTa B 06L,e3eMHOl reoLeHTpuyec-
KOV cucteme koopanHarT.

3.6 nokanbHas pguddepeHunanbHaa nogcuctema [MHCC: OudcbepeHumanbHas nogcuctema
FHCC. B koTOpoOii AndpdhepeHLmanbHble NoNpaBkyM UCNob3yT B npegenax ot 50 Ao 200 KM OT KOHTPO/Ib-
HO-KOppeKTupytowein ctaHumm aunddepeHymnansHoin nogenctemsl FTHCC (onopHOW cTaHumm).

3.7 oTHOCuTeNbHbIE KOOpAMHATbI NyHKTa: KoopAauHatbl onpefensemMoro nyHkta HabnopeHus
OTHOCUTENbHO OMNOPHOrO MYHKTa C U3BECTHLIMU KOOpAuHaTamu.

3.8 pernoHanbHas gudpepeHuynansHas nogeuctema N'HCC: [uddepeHunanbHas nogcucrema,
B KOTOpOW AnddhepeHLmanbHble Nnonpask UCNob3yoT B npegenax ot 400 o 2000 KM OT KOHTPOIbHO-KOP-
pekTupyloLeii ctaHumm anddepeHymansHoii nogecuctembl THCC (oMopHON cTaHumm).

3.9 wwunpokosoHHas gnddepeHymansHasa nogcuctema NMHCC: [AudbdhepeHymnanbHas nogcmctema
HCC. B koTOpOIi AndhepeHLranbHblie MONpPaBkM UCNOb3YHT B Npegesiax ot 2000 o 5000 kM OT KOHTPOJIb-
HO-KOppeKTupytowei ctaHuun guddepeHymnansHoin nogencteMmbl FTHCC (ONOpHOW cTaHumm).

4 0O603HavYeHns U CoKpaleHus

B HacTosLleM cTaHAapTe UCNoMb30BaHbl cnefytolme 0603HaYeHNSA U COKpaLLeHns:

BI'C — BbICOKOTOYHasA reofesnyeckas ceTb;

FTAINNEO — rno6anbHas HaBurauuoHHas CcnyTHMKOBasi cuctema EBponerickoro KocMu4eckoro
areHTCcTBa;

'TC — rocypapcTBeHHas reofesnyeckas CeTb;

FMOHACC — rnobanbHas HaBUraunoHHasa cnyTHUKoBasi cuctema Poccuiickoli ®epepauuu;

THCC — rnobanbHasa HaBUraluMoHHas CnyTHMKOBas CUCTEMA;

'CM — rnobanbHaa cuctema no3nLMoHNPOBaHNSA:

HKA — HaBWrauvoHHbIi KoOCMUYeckuii annapar;

Ol — onopHbI MYHKT;

MH — nyHKT HabnaeHus;

PArC — pyHhaMeHTaslbHas acTpOHOMO-reofesnyeckas ceTb;

GPS — rnobanbHas HaBuraymMoHHas cnyTHukoBas cuctema CoeguHeHHbIX LTaTtoB AMepuKu.

5 OCHOBHblE NOMIOXEHNA
51 B ocHOBe Bcex MeTOo40B onpeAeneHns KOopAnHaT NYHKTOB HabnwaeHuns ¢ ucnonb3osaHnem M’HCC

NeXnT MeTo/ 3aceyku NosoxeHusa annapartypbl noTpeéutens (Mo6uALHOro NPUEMHMKA) OT U3BECTHBIX MNOJ0-
xeHuii HKA. F'eomeTpusa onpegenenns koopauHat MNH oTHocuTenbHo Ol nokasaHa Ha pucyHke 1.

PucyHok 1
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5.2 OnpefeneHne OTHOCUTE/IbHbIX KOOPAWHAT MO U3MEpPeHUAM MNceBOAANIbHOCTEN BbINOMHAETCA
O4HUM 13 ABYX MeToAo0B: AndepeHunanbHbiM AN OTHOCUTESbHBIM.

B anddepeHynansHoM mMeToge no pesynbTaTtam HabnlofeHW Ha OMOPHOM MNyHKTe hopMupytoTcs
AndhdbepeHumanbHble NONpaBky K COOTBETCTBYIOLWMM napameTpam HabnwgeHuii Ana onpesenseMoro nyH-
KTa. 3T0T MeTOg, obecneunBaeT onepaTBHOe onpegenexHne koopguHat MH (B peasbHOM MacwTabe Bpeme-
HM). B kauectBe OfFl MCNONbL3YWOTCA MNYHKT JIOKaNbHOW, PermoHanbHOM  WAU  LIMPOKO3OHHOM
andgpepeHymansHoit nogcuctem THCC. Bbibop noacucTemsl 3aBUCUT OT yaaneHHocTu MH ot ON.

B oTHocuTenbHOM MeTofe HabNAeHUs, BbINOSIHEHHbIE OHOBPEMEHHO Ha ONOPHOM ¥ onpeaensieMomM
nyHKTe, 06pabaTbiBatOTCA COBMECTHO. Npn 3TOM onpegensanTcsa npupalieHns koopamHat MNH oTHocuTeNnbHO
Orl. OnpegeneHne koopauHat MNH MOXeT NPOBOAUTLCA B CTATUYECKOM Pexnme, NO3BOMAIOLEM BbIMO/HATL
NPOAO/IKNTENbHbIE CeaHChl HAGNOAEHWIA.

5.3 Mpu BbIGOpe MeTofa M TEXHOMOTUW onpefesieHNss OTHOCUTESIbHbIX KOOpAMHAT M0 U3MepPEeHUaM
nceeAofanbHOCTEN yunTbiBAIOTCA TPEOOBAHUS K TOYHOCTU reoe3nyecknx 1 3eMneycTponTenbHbIX pabor.

MpumeuvaHuns:

1) B HacToslee BpeMs NPUHATbI Ciefyloline OpUeHTUPOBOYHbIEe Tpe6OoBaHUSA K TOYHOCTU ONpe/iesleHNst OTHOCK-
TeNbHbIX KOOPANHAT:

reoguHaMuyeckme nccnenoBaHna, MOHUTOPUHT ceicMmuyeckux paioHos — (1—5) mm:

cosfaHune rocygapcTBeHHOW reogesuyeckoin cetn NMC (PArC. BIrC, cneuymanbHble cetn) — 1 cm BO B3aUMHOM
noNoXeHUn NyHkToB ®AIC;

cocTaB/leHNe KafacTpoBbIX KapT Npn 3emneycTpoiicTee, mexeBaHne — (3— S)cm;

BOAHbI KajacTp, reofesnyeckoe obecneyeHne WHXEHEPHbIX COOPYXeHW, Menuopauuns — (3—5) cm B nnaHe.
(3—5) MM no BbIcOTE;

KajacTp HaceneHHbIX MyHKTOB, reofesnyeckoe obecneyeHne CTpOUTeNbLCTBA, re0Ae3NYecknit KOHTPOIb COOPYXe-
HUIA — (1—2) cM BbIHOC TOYKM B HaTypy. (1—3) MM KOHTPO/b CTABUNBHOCTN COOPYXEHMWNIA:

KafacTp CefbCKOX03ANCTBEHHbIX 3eMeNb, MexeBaHne — (3— 10) cm:

necHoil kagacTtp, mexesaHune — (0,1—0.5) m.

2) OudpbepeHumnanbHblii MeTos onpejeneHns OTHOCUTENbHbIX KOOPAWHAT MO KOAOBbIM MCEBAOAANLHOCTAM B
HacToAlee BpeMs o6ecneynBaloT To4HOCTb 0.5 M. no ha3oBbIM NceBaofanbHOCTAM OT 1 40 500 MM. OTHOCUTENbHbI
mMeToA No has3oBbiM NCEBAOAANBHOCTAM obecneuynBaeT TOUHOCTb OT €AUHUL MUINUMETPOB A0 HECKONbKMX CAHTUMET-
pos.

5.4 HaBurauuoHHasi annapatypa noTpe6uTens, Ucnosiblyemasi s onpefesieHuss OTHOCUTEsIbHbIX
KoopAuHaT No U3MEepeHnsiM NCeBAO0AANLHOCTEN NPU BbIMO/IHEHWUN Fe0Ae3NHYECKMX 1 3eM/IeyCTPOUTENbHbIX
paboT, fo/mMKHa oTBeYaThb cnegylowum TpeboBaHnAM:

pa6oTaTb no curHanam NMOHACC u/unn GPS n T'AJINNEO:

Nno yCNoBuAM NpUMeHeHuns (CTaumoHapHas A5 ONOPHbIX NYHKTOB, NepeHoCcHas Ansa paboTbl Ha onpeje-
NSieMbIX MyHKTax);

no KO/IMYecTBY KaHanoB 06paboTku CUrHa/I0B — MHOroKaHasibHas;

N0 TOYHOCTHBIM BO3MOXHOCTSAM (C TOYHOCTbIO OMpeAeneHns OTHOCUTE/TbHbIX KOOPAMHAT OT HECKOJTbKMX
OeunuMeTpOoB A0 HECKONbKUX MUIIMMETPOB);

no BMAy ob6pabaTbiBaeMbIX CUrHaNoB (paboTatLiasi B O4HO- U ABYXHACTOTHOM pexumax);

no pexunmam usmepeHuin (kogosble 1 ha3oBble N3MEPEHMS).

OfMH N3 NpUEMHUKOB annapartypbl noTpebutensa pacnonaraetca Ha Ol ¢ U3BECTHbIMU KooOpAMHaTamu,
a BTopoit — Ha onpegensemom [MH.

5.5 TOYHOCTHble BO3MOXHOCTU ONpefenieHnss OTHOCUTE/IbHbIX KOOpPAUHAT MO W3MepeHuaM MceBao-
JanbHocTell 3aBUCAT OT:

MeToZa 06paboTKM U3MEPEHHbIX NCEBAOAANTbLHOCTEN;

NOrPeLIHOCTY LWKasbl BPEMEHW annapaTtypbl CMyTHUKa U NoTpebutens;

norpeLHocTn 60pToBbIX achemepus;.

WHCTPYMEHTa/IbHOM OLWMGKM annapatypbl CIyTHUKaA U NOTpebuTens;

MOHOCIEPHON 1 TPONoCepHO 3aepXKn CUrHana;

yAa/IeHHOCTN OnpeAeniemMoro nyHKTa oT ONopHOro:

oT uncna HKA T'HCC, HabnoaaemMbix Ha ONOPHBIX ¥ onpegensemMbiX NyHKTax;

OT reoMeTprMn PacnosIoKEHNS CMYTHUKOB.
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5.6 [na matemaTnyeckoro onncaHus n3MepeHHoR ko4oBoii ncesaodanbHocTy pN*ge>c MH go /-ro HKA
Mcnonb3yeTcs ypaBHeHMe Buaa:

piead =CTAH = PmuOM> + QU1 TH Top* -"O'nH +dmnn + enH* @)

r4e c — CKOpOCTb CBeTa B BakKyyMme;

Thy - PasHOCTb MeX[y BpEMEeHeM Nprema curHasa B annapartype noTpebuTens 1 BpemMmeHem nepejaun
) 3TOr0 CUrHasna co CrnyTHUKA,;
i (reom) .
bl reoMeTpuyeckas fasibHOCTb;

cMv — nonpaska K Yacam npuemHuka HIMH;
dV — nonpaBka k yacam HKA;

TropnH — nonpaeka 3a BAWsHWE Tponocgeps;
/onOpH — nonpaska 3a BNUsiHNE WOHOCHEPbI;
dm'nH — nonpaeka 3a BAWSHWE MHOTOMYTHOCTY Ha NCEBAOAANbHOCTb;

®MH — MOrpeLHOCTb M3MEPEHNS KOAO0BOW NCEBAOAAIbHOCTY.
5.7 [na maremaTnyeckoro onncaHns N3mMepeHHo gra3oBoli NceBaoAa/TbHOCTM P 'N*ad> MCNOb3yeTcs
ypaBHEeHue:
PAT =AnH =PnHQM> +<*'nH -d t')~ Tropfm - /onofiH + XApH + <*U'NH + Xe'nH. <2

rae K ANVHa BOJHbI curHana Hecywei (X= c//0, f0— yacToTa curHana Hecyluen);

Pa3HOCTb Cpa3bl CUrHasna, co3gaHHOro B npuemMHuKe B MOMeEHT npnema CurHana, u (*)a3o[/'| CurHana.
CO34aHHOro Ha CnNyTHMUKE B MOMEHT nepenayvn curHana;

4 1H

n_l:IH uesoyncneHHada HeogHO3Ha4YHOCTb (ba3bl;
dm.I'IH — nhnonpaBKa 3a B/INAHNE MHOTOMYTHOCTHU (ba3b|;

KB'nH — MOrpeLwHoCTb M3MEPEHNs (Da30BOIi NCEBAOAANTBHOCTY.

6 [AuddepeHynanbHblii MeTOA onpeaeneHns KoopauHat

6.1 B gudpdepeHynanbHom metoge npuemHuk Ol (6asoBasi cTaHUMSA), UMes TOUHbIE KOOPAUHATHI
ha30BOro LieHTpa CBOel aHTeHHbI, onpeaenseTt u3 Habnoaernii HKA nonpaskv 418 KOAOBbIX NCeBAOAANb-
HocTeln (unm chasoBbix NceBgodanbHocTel). C Mcnonb3oBaHWEM 3TUX, Tak HasbiBaeMbIX gudepeHymans-
HbIX NoOnpaBoK, nepefaBaemMbiX Ha [MH. KOPPEKTUPYKOTCS M3MEPEHUS COOTBETCTBYILUMX HaBUTALMOHHbLIX
napameTpoB B npuemHuke MH (MOGMNLHOM nNpYemMHVKe), B pe3ynbTarte 4ero MoBbIAETCA TOYHOCTb
onpegeneHns ero KoopauHart.

OnddepeHuransHble nonpaBku OT 6a30BOI CTaHUMWM K MOOGMILHOMY MPUEMHUKY nepefatTcs npu
noctobpaboTke WK B peaslbHOM MacliTabe BpemMeHu C UCNOo/b30BaHWEM pagviomMoaemMa Wi Apyrux CpeicTs
6€ecnpoBoHOI CBs3W. ITO AaeT BO3MOXHOCTb OMepaTUBHO NosyyaTb kKoopauHaTbl MH (nocne oyepenHoro
n3mMepeHus).

6.2 Mpu yganeHun MH ot Ol Ha paccTosHus Ao 200 kM 06CcnyxrBaHne 06paboTkn KoA0BbIX NCEBAO-
JanbHoCcTell BbINOHAET NokanbHas anddpepeHumansHaa nogcucrema, B KOTOpoii paboTaeT ofgHa onopHas
cTaHuus. Mpu yganeHun MH ot O Ha paccTosiHMAx oT 200 Ao 2000 kM 06¢cayxuBaHue 06paboTKM KOAOBbIX
nceBAOfaNIbHOCTEN BbIMOMHAET pernoHanbHas auddepeHunansHas nogcuctema. OHa CTPOMT NPOCTPaH-
CTBEHHO-BPEMEHHYI0 MOZENb NONPaBOK, TO €CTb YYNTLIBAIOTCA U3MEHEHNA B Nonpaskax No Mepe yaaneHus
HM oT onopHoro nyHKTa. B wWuMpoko3oHHOW AndhdhepeHumanbHOW nogcuctemMe pasmep 06CyxvmBaemon
o6nactn moxet gocturatb 5000 kM. Ecnu anddpepeHumnanbHblii MeTog no HabnwaeHnam dasbl HecyLel
ob6cnyxvBaeTcs eJMHCTBEHHbIM 6a30BbIM MYHKTOM, TO PACCTOAHUA A0/MKHbI ObiTb B Npedenax 10 KM 1 peko
fo 30 kvm. Mpu uMcnonb3oBaHWM MeTofa MHOXECTBEHHbIX OMOPHbLIX MYHKTOB pasmep ob6nact MoxeT
[0CTUraTb HeCKO/IbKMX COTEH KMIOMETPOB.

6.3 OnpegeneHne OTHOCUTENIbHbIX KOOPAWHAT MO KOAOBbIM MCEBAOAA/TbHOCTAM BbINOMHAETCA C
1cnosib3oBaHeM criefyloLlero anropmtma.

4
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Beluncnaiotca guddepeHuymansHble nonpaski 418 M3MEPEHHbIX KOAOBbIX ncesfoganbHocTel. Ana
3TOr0 COCTaBMANTCA ypaBHeHusA HabnwgeHunsa suga (1) ans OM:

p'lr* " Pon" 1 ««on -0 f)*W on - tonoon *®oir 131

FeomeTpuyeckas AanbHOCTb P'(‘T* M) paccunTbiBaeTCA Kak pacCTosHWe MeXAy CMYyTHMKOM B MOMEHT
BbIXOJa CUrHaia ¥ NPUEMHUKOM B MOMEHT NpMema curHana ¢ ncnosib3oBaHnem opmybl:

PA*00 =n/(X' -X OM)2 +(Y' -Yon)2 +<Z -Z on)2. 4)

rae X'. ¥1 Z'n Xon, Yon, Zon — koopauHatbl HKA, Bbluncnsiemble NogaHHbIM HaBUraLMOHHOTO COObLWeHNs
C y4yeTOM noBopoTa 3eM/u 3a Bpems NPOXOXAEHNA CUTHAIA, Y KOOPANHATbI
Or. Mpwn yyeTe owmn6KN 6opToBbIX athemepns HKA norpeltHoCTb

[p'on B nceBAoAasibHOCTN Ha OMOPHOM NYHKTE COCTaBUT:

AP P "SETAl = nPonPG) - Ao n - <M)-Tropon + london - €on. ©)

MorpelwHocTb [lp'on TpaHcAMpyeTcs Kak AnddepeHumansHas nonpaeka. Ha onopHOM MyHKTe OTbICKU-

BaloTCS MONpaBku K MU3MEPEHHbIM KOAOBLIM NCEBAOAANBHOCTAM ANA Bcex Habnogaembix HKA B kaxayto ano-
Xy HabnwogeHus.
3HaueHune n3MepeHHoli ncesaoAanbHOCTM Ha MH KoppekTupyeTcs no dopmyne:

T<opp> = ‘(ma) _ g4 i *  jfreoM) Ipp'<°p6) _ ,Cl,p'1°P<5>2 +
pnm pnH apon~pnH +'ap/iH apon
+c”nH - lon) ¢ (lropT™ - Trop'on)- (/ononH - tOnobn) - enkon.
CocTtaBnsieTcsl cuctema ypaBHEHUI NnonpaBoK HaGMIOAEHNS C Yy4ETOM YCNOBWIA:

(oPnHPG>" gponPG)=("Pn, -W on)=(W nH-W Qn), Q

(PAT*)o =T/(* -(Xnm)0)2 + -OWo0)2+(* -(Zn,)0)2.

B maTtpuyHom npeacTtassieHUn cuctema ypaBHeHMIZ nonpaBoK ANnAa Bcex Ha6J'IIO,EI|eHI/II7I nveet Bua

AX- L=V, )
-<Xon)l 0'1-(Yon>o ~<X0Mo 1
/_1lkeom>1
(Pnr-% (PnH )o (P nT M>)o
(X2-(Xon)o (Y2 -(Yonb (Z2-(Xon) 1
. 2<I00M|. . 2<rBOM|.
(PnH"'b (PnH >0 (PnH «
(X "-(X 0n)o {Yn -<Yon)o (28 -« » M> ,
m / «Poov»* /nn(reavk >)KFOOML3
«'MH b (PnH b (PnH o J
' n topp>
*pnH -(pl "'b aXnH v r
n 2(Kopp>
piH . -<P% b . x= MM = Viey
om) AZIiH
n(kopp . .
- -<p|/| ry cdtnH Yni

[aHHas cuctema ypaBHeHuli pewwaetcsi no MHK ¢ BecoBoli maTpuueli P:
X = (ATPA)_1ATPL — BekTOp nonpaBok k koopaunHatam MNH n Kk yacam annapaTypbl noTpebutens,
Q = (ATDA)-" — KoppefnisuMoHHaa mMatpuua peLlleHus.

= - — olnbKa eguHULbI Beca,
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T 2 =120 ;- — cpefHAs KBajpaTnyeckas NorpewHocTb/-ro napametpa (// — guaroHanbHbIl 3N1eMEHT

maTpuubl Q).
2 _VrVv
0 = - — [ucnepcus nonpaBok K U3MEepPEeHHbIM NCeBA0AANTbHOCTAM.
n- 4
6.4 Peanusauus guddepeHuymansHoro metoga no usMepeHmsam asosbix ncesfofanbHocTeln Tpeby-

eT paspelleHnst (ha3oBblX HEOAHO3HAYHOCTEW, YTO NpeAnonaraeT UCNONb30BaHNE AOCTATOYHO ANUTENbHBIX
psfoB HabnogeHuii. ObpasoBaHne pasHOCTel Mexay CMyTHUKaMu 1M Mexay npueMHukamu 3apdeKkTMBHO
WCKIOYaeT BCE CMELLLEeHUS U3-3a OLUMOOK reHepaTopoB YaCOB U B TO e BPEMS 3HAUNTE/IbHO YMEeHbLUaeT apy-
rme CMeLLeHns (3a UCKIIYEHNEM HEOAHO3HAYHOCTM (has).

OnpegeneHne 0THOCUTENbHBIX kKoOpAMHAT AuddepeHLanbHBIM MeToA0M NO KOLOBLIM NCEBAOAASb-
HOCTSIM BbINOJIHAETCS C UCMNOJ/Ib30BAHNEM C/IeAYIOLEero anroputma:

Bbluncnsitotes gudpcpepeHumanbHble NonpaBku A M3MEPEHHbIX (ha30BbIX NceBaofansHocTen. Ana
aToro Ha Orl u3 HabNAEHNA NepBOI ANOXM BblYUCNAETCA Lenoe yucno Alon:

. <anl_ [|dnz> 1
! H;—)I‘Iqq _»'(l)[I*'IJ (o)

LG [ — - ,

roe 0603HaYeHNsi COOTBETCTBYIOT MPUHATLIM B popmynax (1) u (2).
[Janee onpegensetcs hasosas NceBAoAaIbHOCTb, 6/1M3kas K U3MEPEHHOW KoL0BO NCeBA0AaIbHOCTH

oFad) ipgae >+ 2K b

1 BblUMCNSAETCS CpeAHee 3HauYeHue L, on HeBA3KM ganbHocTen (hopmyna 11). nonyyeHHbix Ha ON go Bcex HKA
B Ha4YasibHY0 3MOXy, U reoMeTpuyeckmx ganbHocten (chopmyna 4):

> x -J («om a3
ot "o(n )_a))(n ). (12)

JToii NnonpaBkoit kKoppekTupyeTcs has3oBas NCeBA0AAIbHOCTL B HAYa/IbHYIO 3M0Xy:

AT UW=KiT ,< ~ & ’—HonlD- £3>
M3MeHeHne HEBA3KM OT 3MOXM K aNoxe 1 nonpaeku pasoBoii NCeBA0Aa/IbHOCTY BbluMcseTcs No qop-
Mynam:

W '"'-1>='on()-'on<'-1>

Mon(0OaMon(*” 1)+ - X'on('-1>
sl-/

Ap'"as/)=p ii - wo-r10of M)(0-unon(o 0'»,

®a3oBble nonpaeku (14) nepegatoTcsa Ha MH.
C ncnosb3oBaHWeM 3TVX MONPaBOK BbIYUCAAIOTCA CKOPPEKTUPOBAHHbIE 3HAYEHUS N3MEpPEHHO haso-
BOI1 NceBAofansHoOCcTN Ha MH:

pAnpp)« - pal > +V<5r*w 15>
CocTtaBnsieTcs ypaBHeHne ofuHapHoli pasHocTu ans ONM v MH ¢ ncnonb3oBaHMeEM cOOTHoLWeHMA (11)
ans Ap2 *“ >0 =p? gom,() - (p2 * +nK”An)-y on(l un (dbopmyna2)anap ‘A Y a koTopoe nocne npeoo6-

pa3oBaHuA nNMeeT Bua:

-oPol}O0=-PrOM(0 +>Kn. nu*)* Konl - CrOI - <#nH) - (16>
-Mon(f) + 7ropon nH(f) + koo'on nH
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B 1eBoi1 yacTy cofiepXunTcs ucnpasieHHas pazoBas nceBgoAansHoOCcTbpA opp>(0 c 06paTHLIM 3HAKOM.
PasHoCTV MeXAy ABYMsl CyTHUKAMU OMpeAensiioTcsl HA OCHOBE COOTHOLLIEHUS:

Pn'rp)<> Pl "(>- -Pir'do- piwr->»)*undmoe ( 191 - Qs * <17
+TrePon. nH<0-tono®, rH. des (M

C ncnonb3oBaHWeM [ aHHOro COOTHOLLEHWNS BbIYNCNAKTCA npupatleHna koopauHart MNMH oTHocUTensHo
Orl no ncnpasneHHbIM U3MepPEHHbIM q333OBbIM nceBAoAaIbHOCTAM C3TOro NyHKTa. B kauecTBe HeoAHO3HAaY-
HOCTU oLeHNBaeTCcA MO,EI.I/ICbVILWIpOBaHHaH HEOAHO3HAa4YHOCTb:

on.nH(D +"n-x ,%I'I‘ (18)

CocTaB/ieHve 1 pelleHne cUcCTeMbl ypaBHEHWIA NonpaBok HabnwaeHnin no dopmyne (17) ¢ oueHKoi
TOYHOCTM BbINOMIHAETCA aHa/NOrMMUYHO C yka3aHHol B 6.3.

NMpumeyaHne — MNpuBeeHHbI anropuTm o6ecneynBaeT TOYHOCTb HA YPOBHE €AWMHWL, MUIIUMETPOB Npu yaa-
NIeHUN OT ONOPHON cTaHuMn Ao 10 KM. TO ecTb B 06/1aCTU feincTBUA nokanbHon anddepeHunanbHoin nogcuctemsl THCC.
Ons 60NblWIKNX AaNbHOCTEW WCMONb3YTCA Apyrue noAcucTeMbl (permoHanbHas U WWPOKO30OHHAs AuddepeHynanbHbie
noacuctemsl FTHCC).

7 OTHOCUTesIbHbI MeTog onpeaeneHuss KoopguHat

7.1 B oTHOCUTENbHOM MeToAe HabnoaeHns HKA. BbiNOSIHEHHbIE O4HOBPEMEHHO Ha ONOPHOM U onpe-
JensieMom nyHkTe, obpabaTbiBaloTC COBMECTHO. /3 06paboTKM CUHXPOHHBIX HABMOAEHUA OAHNX U TeX Xe
HKA. nonydeHHbix Ha Ol n TH. onpefenaoTcsa pasHOCTU KOOPAWHAT 3TUX MYHKTOB (1IX = XMH - Xon,
AY = ¥YnH - Yon, & =ZnH- Zon) — npoeku1n 6a30BOW IMHUN HA OCK KOOpPAMHAT.

7.2 OnpegeneHne OTHOCWUTE/IbHbIX KOOpPAMHAT MO KOAOBbIM MCEBAOAa/IbHOCTAM BbIMOIHAETCA C
MCcnosib30BaHWeEM creayloLero ajiroputma:

ANAa Kaxporo CMHXpPOHHOro usmepeHnsa 4o HKA

pnH =PnC 4 <**nu- *> +Wl nn - *>4u +6nm-
Pon=*MT°*Won-<*+W on 4lonoon + e'on (19)
(hopMUpYIOTCS PasHOCTU
pnH-Pon 'p “7-UT "+ «nm- bl Trap’ - Trapon ~n H - /onoon + BMH.OM-

Mpy 06pa3oBaHNM Pa3HOCTU UCK/YAKTCS MOrPEeLIHOCTU Op6UTHI 1 YacoB HKA.
Mo 3TUM Pa3HOCTAM COCTAB/ISETCSA CUCTEMA YpaBHEeHMIA NonpaBoK Ha610AeHWi C y4eToM yCoBuii

(bl H -Won)=K H -W -n)*o
p'cinCbl = - Xon)2 +(Y -Yon)2+(Z' -Zon)2

(pAT“")o = “(XnH)0)2 +(V -("nH)0)2 +(2' -(Znn)o)2-

B maTpuyHOM npeacTtaBneHWM MosyvyeHHas cuctemMa ypaBHEHWI NonpaBOK AN BCEX CUHXPOHHbIX
HabnwaeHuin nmeeT Bug (chopmynsl 7),

roe
(X1-(Xon)o (V1-(Vbnte <2'-(Xon)o 1
( UrMM).
'PnH >0 'PnH ‘0
(*2-<*on)o {¥2-<w o (22-(Xon)o
. 2<raom|. . 2(rOOMm).
(PnH 0 'PnH «

<Xn -(X OM)o (Yn-(Ybnb (2ra -(2bn)s
. ntthOMK , nireoMti
'PrH >0 ‘PnH Jo
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1(opp) _/ 1<Teomb

PMH “ MH xQ A*nH
2<kopp) , 2(reom), o, v2
PnH n' nH b x = 'ATnH V=
A nH
a(kopp) _/n"(reom)y ‘cdtm
r nH «'nH >0. Yo

[laHHas cuctema ypaBHeHuii peliaeTcs cnocobom, aHanornyHbIM Cnocoby peLleHns cucTemsl ypaBHe-
HWi1 (hopmynbl 7).
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