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[[OCT P 53607—2009
[lpeaucnoBue

Llenn n npuHUunel ctaHgapTusaunn B Poccumnckon Peagepaunn yctaHosneHbl PeaepanbHbiM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnun», a npasmna npuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon ®egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepaumin.
OCHOBHbIE NONMOXEHUAY

CBeoeHUA o cTaHgapTe

1 PASPABOTAH 29-m Hay4yHo-uccnegoBaTenbCKUM UHCTUTYTOM MuHUcTepcTBa 0b60poHLI Poccuin-
ckon Pegepaumm

2 BHECEH TexHu4yecknum koMmmuteToM no ctaHgaptusauum TK 363 «PagnoHasurayms»

3 YTBEPXIOEH N BBEAEH B OENCTBUWE [MMpukazom deaepanbHOro areHTcTsa no TEXHUYECKOMY
perynupoBaHuio n metponornn ot 15 gekabpsa 2009 r. Ne 932-ct

4 BBEAEH BINEPBbIE

VIHgbopmauua 06 UsMeHeHUsIX K HacmosuwieMy cmaHoapmy rybnukyemcsi 8 eXe200H0 uU3oasaeMoM
UHOpMaUUOHHOM yKazamerne « HauyuoHanbHblie cmaHOapmbi», @ MeKcm U3MeHeHUU U MorpagoK — 8 exXe-
MeCSIYHO u30asaeMbix UHMOPMaUUOHHBIX yKalzamensx «HauuoHanbHbie cmaHOapmei». B cniyyae nepe-
cMompa (3amMeHbl) Unu OmmeHbl Hacmosweao cmaHoapma coomeemcmsyruiee yeseooMmiieHue byoem
ornybriuKo8aHo 8 eXXeMeCsI4YHO U30asaeMoM UHOPpMaUUOHHOM yKasamerie «HalyuoHalbHbie crmaHoapmbly.
Coomeemcmeyrouiast UHGhbopMmalus, yeeOoMIIeHUE U MeKCMbl pa3Meliaromcs makxe 8 UHGbopMalyUoHHOU
cucmeme obliea0 rnosb3o8aHusa — Ha oghulyuansHoOM caume QPeodeparnibHo20 azeHmemea rno MexHU4YeCKoMy
peayrnuposaHuro U Mmemporsioauu 8 cemu VIHmepHem

© CraHgapTtuHdopm, 2010

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UITU YacTUYHO BOCTNIPOU3BEAEH, TUPaXXMPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHma 6es paspeweHns PegepanbHOro areHTCTBa Mo TEXHUYECKO-
MY PeryrimpoBaHUio N MeTPOSIoru
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

(mobanbHaA HaBUraLuMoHHasA CNyTHUKOBaA cucTemMa
METOAOblI U TEXHOJIOI'NA BbINOJIHEHUA TIEOAESUYHECKUX U SEMJIEYCTPOUTEJIBHbBIX PABOT

OnpeneneHne oTHOCUTENbHbLIX KOOPAUHAT MO U3MEepPeHUsIM NceBAoAanbHOCTEN

OCHOBHBbI€ NONOXeHUs

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

Ilata BBegeHnsa — 2011—01—01

1 Obnactb NpMeHeHUA

HacTtodawund ctaHgapT pacnpocTpaHaeTcda Ha MeTodbl U TEXHOMONMAN BbINONHEHUA reoge3nyecKux U
3eMNeyCcTpouUTenbHbIX pPaboT C NCNONL3OBaHUEM annapaTypbl NoTpedbutenen rmodanbHOU HaBUraLMOHHON
CNYTHUKOBOW CUCTEMBI.

HacTodawmnn ctaHgapT yctaHaBnMBaeT MeTodbl onpeaeneHnsa OTHOCUTENbHBIX KoopaAuHaT 3adaHHOoro

MYHKTd N0 NSMEPEHUAM ncesgoaanbHOCTEN HABUraUMOHHOMO KOCMUYECKOTO dllllapartda rnobanbHbIX HaBUra-
LAOHHBIX CMNYTHUKOBBIX CUCTEM.

2 HopmaTuBHbIe CCbINKN

B HacTodleM cTaHOgapTe NCNONb30BaHbl CChINKX Ha cneayrolwne ctaHaapThl:

[OCT P 52457—2005 [hobanbHaa HaBuraunoHHas cnyTHMKOBas cuctemMa. AnnapaTtypa notpeburte-
nen. Knaccugpukaums

[OCT P 52928—2008 Cucrtema cnyTHMKOBasi HaBUraunoHHas rnobansHad. TepMuHbl U onpeaeneHus

[OCT 22268—76 [eones3und. TepMuHbl 1 onpeaeneHns

[TpumedvaHne—Ilpn NnoNb3oBaHMM HACTOSALWMM CTAaHOAPTOM LEenecoodbpasHo NpoBEPUTb AENCTBUE CCbINMOM-
HbIX CTAHOAPTOB B MHPOPMALMOHHON CUCTEME ODLLEro nNonb3oBaHUsA — Ha ouumanbHOM cante PeaepanbHOro areHT-
CTBa MO TEXHUYECKOMY PErYNUPOBAHUIO N METPONOrUN B CETU IHTEPHET NN NO €XEroaHo nagaBaeMomMmy NHPOPMaLUNOHHO-
MYy yKasaTtenio « HaunmoHanbHble cTaHaapTbl», KOTOPbIW ONYBNMKOBaH NO COCTOSAHUIO Ha 1 AHBaps TEKYLWEro roga, u no
COOTBETCTBYIOLWLUM EXEMECHYHO n3gaBaemMmbliM NHHOPMALUMOHHBIM yKasartensam, onybnnkoBaHHbIM B TEKyLWeEM roay. Ecnu
CCbITOYHbIN CTAHAAPT 3aMEHEH (M3MEHEH ), TO MNPU NOSIb30BAHMU HACTOSILLMM CTaHOAPTOM CreayeT PyKOBOACTBOBATLCS 3a-

MEHSIIOLLMM (M3MEHEHHBIM) CTaHAApPTOM. ECnin cebinovHbIM cTaHaapT OTMEHEH 6e3 3amMeHbl, TO NONOXEHNE, B KOTOPOM Aa-
Ha CCbINKa Ha HEro, NPUMEHSETCS B YacTu, HE 3aTPparnBatoLLLEN 3TY CCbINKY.

3 TepMUHbI N onpegeneHus

B HacTodlweM ctaHgapTe npuMeHeHbl TepMUHBbI Mo [OCT 22268, TOCT P 52457, TOCT P 52928 1 cne-
ayoume TepMnHbl C COOTBETCTBYOLWLMMU onpeaeneHnsaMu:

3.1 reoge3nyeckume pabotbl: KOMMNMEKC TEXHOMOMMYECKUX MPOLIECCOB, OCYLLIECTBNAEMbIX ANS onpe-
aeneHua napamMmeTpoB PUrypbl U rpaBUTaLMOHHOTO NONs 3eMnun, KOoOpAUHAT TOUYEK 3eMHOM NMOBEPXHOCTU N UX
N3MEHEHNN BO BPEMEHWN.

3.2 3eMneycTpouTenbHble paboTbl: KOMMNNEKC TEXHOMOrMYecknx rMpoLeccoB, OCYLIECTBMASAEMbIX
09 YCTaHOBNEHUA, BOCCTAHOBNEHUA U 3aKpenieHUs Ha MeCTHOCTU rpaHunLL, 3eMefnbHbIX YY4acTKOB, onpeaene-
HUA N OPOPMITEHNA UX MECTOMONOXKEHNA U NnoLwagn.

U3paHune odbmumnanbHoe
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3.3 nceBAoaganbHOCTb KogoBad: [lponsBegeHne CKOPOCTU pacnpocTpaHeHUda curHana B Bakyyme Ha
PA3HOCTb MEXOY BpeMeHeM npuema curHana no wkane BpeMeHW annapartypbl notTpedutens n BpeMeHem
nepegadn atoro curHana ¢ HKA no 6opTtoBoU LWKane BpeMeHMN.

3.4 nceBaopanbHOCTb (ha3zoBad: [lpousBedeHne ANMHBI BONMHbI Hecyllen 4acToThbl Ha PasHOCTb
dpaskl cMrHana, co3gaHHoro B npMeMHuUKe B MOMEHT NMpuemMa curHana no wkane spemMeHu annapartypbl NoTpe-
butens, n gason curHana, cosgaHHoro Ha HKA no 6opToBON LWKaNe BpeMeHMN.

3.5 KoopAauHaTtbl NyHKTa: [lpsamMoyronebHble koopanHatel X, Y,Z NyHKTa B 00OLLEe3eMHON reoLeHTpUYecC-
KOW cUCTeMe KoopauHar.

3.0 nokanbHaa puddepeHumnanbHaad noacuctema [HCC: [NduddepeHumanbHad noacuctema
[[HCC, B koTOpon gudpdpepeHymanbHble nonpaskn MCnonb3yoT B npegenax oT 50 go 200 KM OT KOHTPOMb-
HO-KOppeKTUpyowen ctaHumm gudpdgpepeHumnansHou nogcuctemel FHCC (onopHo cTaHUUK).

3.7 OTHOCUTelbHbIe KoopAauHaTbl NyHKTa: KoopauHaTbl onpeaenseMoro nyHKra HabnoaeHus
OTHOCUTENBLHO ONOPHOro NyHKTa C U3BECTHLIMWU KoOopAUHaTaMM.

3.8 peruoHanbHasa guddepeHunanoHaa nogcuctema FHCC: [dudpdepeHumnanbHaa nogcucrema,
B KOTOpOU andpdpepeHumansbHble nonpasku ncnonb3ytoT B npegenax o1 400 ao 2000 KM OT KOHTPONLHO-KOP-
peKkTupylowen ctaHunum andpdepeHumansHon nogcuctemMel F'HCC (onopHou ctaHLuKM).

3.9 wupoko3oHHaa guddgepeHumnanobHaa nogacucrtema NrHCC: HudpdepeHumansHas nogcuctema
[[HCC, B kOTOpOU AN dpepeHumansHblie nonpasku Mcnonb3yoT B Npedenax ot 2000 gao 5000 KM OT KOHTPONb-
HO-KOPppeKTUpyloLwen ctaHumm gudpdgepeHymnansHon noacuctemel [ HCC (onopHoU cTaHUuK).

4 O603HA4YeHUA N COKpaLleHUs

B HacTosilWeM cTaHaapTe UCMOoNbL30BaHbl crneayowme 0b00o3HavYeHNUA 1 CoKpaLLeHUS:

BI'C — BbICOKOTOYHAA reocae3sndyeckas ceTb;

[AITUINEO — rnobanbHaa HaBuraunMoHHasi CNyTHUKOBAd cucTeMa EBpOnNenckoro KoCcMUYecKoro
areHTCcTBa;

[T C — rocygapcTBeHHad recgesnyeckas CeTb;

[[TIOHACC — rnobanbHaga HaBurauuoHHaa cnyTHMKoBasi cuctema Poccunckon eaepaunu;

[[HCC — rnobanbHaga HaBuUrauuoHHasi CnyTHUKOBaA CUCTEMA;

[[CI1— rnobanbHaa cuctema nNno3snLMOHUPOBAHUS;

HKA — HaBUrayMoHHbLIM KOCMUYECKU annapar;

Ol'l — ONOPHbINA NYHKT;

[TH — nyHKT HabntoaeHns;

OAlIC — pyHOaMeHTanbHaa acTPOHOMO-reoge3nyeckast ceThb;

GPS — rnobansHasa HaBuraunoHHas cnyTHukoBast cuctema CoeamHeHHbix LTatoB AMepuKku.

5 OCHOBHbIE NONOXeHUNA

5.1 B oCHOBe BCcex METOA0B onpeaeneHns KoopanHat NyHKTOB HabntoaeHust ¢ ucnonsbsosanHmem FHCC
NeXNT MeTo 3aceyku NonoXeHns annapaTtypbl notTpedbutensa (MObUNbLHOro NPUeEMHMKA) OT U3BECTHLIX NOMO-
xeHun HKA. 'eomeTpusa onpegeneHuna koopauHat I'NH oTHocuTtensHo Ol'l nokasaHa Ha pucyHke 1.

PUCYHOK 1
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5.2 OnpegeneHne OTHOCUTENbHBIX KOOPAUWHAT MO WM3MepeHUsM nceBAoAanbHOCTEN BbIMONHAETCS
OHUM N3 ABYX MeToaoB: AnddepeHuanbHbIM UM OTHOCUTESbHBIM.

B andpdepeHumansHOM MeToae no pesynbtatamM HabnwogeHWU Ha ONOPHOM MyHKTe (POPMUPYHOTCS
andppepeHunanbHble NONPaBKM K COOTBETCTBYOLWMM NapamMeTpam HabnioaeHn anga onpeaensemMoro nyH-
KTa. OTOT MeToa obecnevmBaeT onepaTmBHoe onpeaeneHne koopamHat NH (B peanbHOM MacLuTabe Bpeme-
HM). B kadectBe OI1 unCnonb3ylwTCA NYHKT JoKanbHOW, pPeruoHanbHoOWM UM - LUUPOKO3OHHOW
andpdepeHumnanoHon noacuctem NHCC. Beibop noacuctemMsl 3aBUcUT oT yaaneHHocTu INH ot OT1.

B oTHOCUTeNbHOM MeToae HabntoaeHus, BbINOSHEHHbIE OQHOBPEMEHHO Ha OMOPHOM 1 onpeaensaemMom
NyHKTE, obpabaTbiBaloTCA COBMECTHO. [pn 3TOM onpegenstoTcs npupaweHnusa koopamHaTt NH oTHOCUTENbHO
Orll. Onpepenenune koopauHat NH MoxeT NpoBOAUTLCS B CTAaTUMECKOM PeXUMe, NO3BONALEM BbIMOMHATD
NPOAOCITKUTENbHbIE ceaHCbl HADMIOAEHUN.

5.3 lNpn BbIbOpe MeTOoOa WU TEXHOMOrMN OnpeaenieHnss OTHOCUTENbHBIX KoopAWUHAT Mo U3MepeHUsM
nceBaoAanbHOCTEN YYNTbIBAOTCA TpeboBaHMA K TOYHOCTU reoesndecknx 1 3eMieycTponTerbHbIX paboT.

[TpumMmeyaHmUH:

1) B HacTosiwee Bpems NPUHATLI Cneayiolme OPUEHTUPOBOYHbIE TPEDOBAHUSA K TOYHOCTU onpegeneHust OTHOCK-
TeNbHbLIX KOOPAWHAT:

reogMHaMmn4eCcKne NccneaoBaHns, MOHUTOPUHI CEMCMUYECKUX PanoHoB — (1—5) Mm;

co3fanne rocygapcteeHHoun reogeandeckon cetn [TC (PAIC, BI'C, cneynanbHble ceTn) — 1 ¢CM BO B3aMMHOM
nonoxeHun nyHktoB PA[ C;

COCTaBNEHNE KaAACTPOBLIX KAPT NPU 3EMNEYCTPOUCTBE, MEXeBaHNe — (3—5) cm;

BOAHbIN KQQACTP, reogesndeckoe obecneyveHne MHXEHEPHbIX COOPYXXEeHUN, mennopaunsa — (3—5) ¢cMm B NnnaHe,
(3—5) MM NO BbICOTE;

KagacTp HACENeHHbIX NYHKTOB, reogeanyeckoe obecneveHne CTPOUTENBCTBA, re04e3nYeCKUN KOHTPOIb COOPYKe-
HUN — (1—2) CM BbIHOC TOYKM B HATYPY, (1—3) MM KOHTPOIb CTAabUNBHOCTU COOPYXEHUW;

KagacTp CENbCKOXO3ANCTBEHHbIX 3eMenNb, MexeBaHne — (3—10) cm;

necHoun kagactp, mexesanmne — (0,1—0,5) m.

2) OubdepeHumanbHbl METOL onpeaeneHnss OTHOCUTENbHBIX KOOpAMHAT NO KOAOBLIM MCEBAOAANBHOCTSM B
HacToswee Bpems obecnevmBatotr TovHOCTb 0,5 M, no daszoBbiMm ncesgoganbHocTsaAM 0T 1 4o 500 mm. OTHOCUTENBHBIW
MeTod No haloBbIM NCEBAOAANBHOCTAM obecneymBaeT TOHYHOCTb OT €AUHUL, MUITNTUMMETPOB A0 HECKONBKUX CAHTUMET-
POB.

5.4 HaBurayumoHHasa annapatypa notpebutens, ncnonblyemasl angd onpegerieHUss OTHOCUTESNTbHbIX
KoopauHaT No U3MepeHusIM ncesacaanbHOCTEN NPU BbINOSTHEHUN reoge3nvyecknx U 3eMrneycTpouTenbHbIX
paboT, AOMKHa oTBeYaTh crneayiowmm TpeboBaHUAM:

paboTtaTb no curHanam MNMOHACC n/unn GPS n TANANEOQO:

Mo YCNOBUAM NPUMEHEHNS (CTalMoHapHast 4nst ONOPHLIX MYHKTOB, NepeHocHast 4nga paboThl Ha onpeae-
NAeMbIX NMYHKTaxX);

10 KOJIMHECTBY KaHAI10B 06pa60T|<|/| CUTHAITIOB — MHOIOKaHallbHAA,

10 TOYHOCTHBLIM BO3MOXXHOCTAM (C TOUYHOCTLIO onpeadeneHns OTHOCUTENbHEIX KOOPAMHAT OT HECKOTbKUX
OeuMmMeTpoB 40 HEeCKONbKUX MUNMITUMMETPOB);

no Buay obpabaTbiBaeMbIX CUrHaNoOB (paboTatolasa B 04HO- U ABYXYAaCTOTHOM peXnumax);
Mno pexumam nsmMmepeHuUn (Kogosble 1 pasoBbie UsMepeHnsa ).

OaunH 13 NpUeMHUKOB annapaTtypbl noTpebutens pacnonaraetcst Ha Ol ¢ U3BECTHBIMU KoOpAMHaTaMu,
a BTOpon — Ha onpegensiemom ['1H.

5.5 TOYHOCTHble BO3MOXHOCTWM onpeaeneHnsa OTHOCUTENbHBIX KoopaAWHAT No U3MEepeHUAM MNCeBOO-
narnbHOCTEN 3aBUCAT OT:

MeToaa obpaboTKM N3aMepeHHbIX NceBaoaanbHOCTEN;

MNOrPeLIHOCTU WKankl BpeMeHM annapaTypbl CNYTHUKA U NOTpebuTens;
norpewHocTn 6opTOBLIX 3chemepua;

MHCTPYMEHTAalIbHOMN CLUMDKK annapaTypbl CNyTHUKA N NOTPebunTens;
MOHOCEPHOW U TponocgepHOU 3adepXXKn curHana;

yOaneHHOCTWN onpeaensiemMoro nyHkKTa oT ONMOPHOro;

oT yncna HKA THCC, HabnogaemMbix Ha ONMOPHBLIX 1 onpeaensdemMbiX NyHKTax;
OT reoMeTpUK pacnonoXXeHUs CrnyTHUKOB.
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5.6 [1na maTemaTunyeckoro onmcaHus UasmepeHHoM KogoBoW NceBaoaallbHOCTI p’l_l(l*_‘loﬂ) c ['H ao 1-ro HKA

MCMONb3yeTcs ypaBHeHne Bnaa:

I(koa) — ~/ _ _I(reom) 1) / / ] ] 1
Pk Cl, =ppy +cldtqy —dt' )+ Tropp,, +lono  +dm . +ep., (1)
rge ¢ — CKOPOCTb CBeTa B BaKyyMe;
j
Thy — PasHOCTb Mex/y BpemMeHeM npuema curHana B annapaType notpebutens n BpemMeHem nepeaaqu
3TOrO CUrHarma co CnyTHUKA;
p’l_l(rHeo“") — reomMeTpuyeckas 4anbHOCTb;
dfqy — nonpaeka k Yacam npunemHuka HIH;
dt — nonpaska K yacam HKA:;
Trop,, — mnonpaska 3a BrusiH1e Tponocdeps;
lono, . — nonpaska 3a BAUsIHWE MOHOCDEPDI;
dm_ . — rnonpaska 3a BM1sSHWE MHOTOMYTHOCTMU Ha NCeBAOAANbHOCTb;

e‘;_IH — NorpeLwwHoCcTb U3MepeHUa KogoBOWN NceBaoaansHOCTU.

5.7 Ong mateMaTu4eckoro onucaHnsa usMmepeHHon hasoBoii NcesaoaansHoOCTH p’rﬁm) NCNOMNb3YyeTCs

ypaBHEHMKE:

f(pa3) _ i (reom)

Pt = MA@ = p a0 + c(dtpy —dt' ) + Tropp,, — lono;

i
. + e (2)

{ /
ot ?“NI‘IH + dm H’

MH

rAe . — [AJSiMHa BONHbI curHana Hecyulen (A = c/f,, f, — 4acToTa curHana Hecyllen);

A(P’rlH — PpasHOCTb pasbl cUrHana, co3gaHHoro B npuemMH1uKe B MOMEHT nNpuemMa curHana, 1 pason curHana,
CO34aHHOIo Ha CNyTHUKE B MOMEHT nepeaadun curHana;

i
NI‘IH — LenovynucneHHasa HeogHO3HaA4YHOCTb pasbl;
dm‘l'_IH — nonpaeka 3a BNMaHMe MHOronyTHOCTU ¢pasbl;

?Le‘;_IH — MOrpeLuHocTb n3MmepeHna dasoBoi NnceBaoaansHOCTH.

6 OuddepeHunanbHbLIX MeTOA onpeAaereHNa KoopanHart

6.1 B aundbdepeHumansHom metoae npuemHmnk Ol (bazoBasi cTaHUUS), UMESI TOYHBLIE KOOPAUHATLI
ha30BOro LeHTpa cBoen aHTeHHbI, onpegensieT s HabnogeHnnn HKA nonpaBky Anst KOAOBLIX NceBaoaab-
HocTen (Mnn as3oBbIX ncesaocaansHocTen). C UCNONb30BaHUEM 3TUX, TaK Ha3biBaeMbiX AnddpepeHunans-
HbIX MonpaBok, nepegaBaeMbliX Ha [1H, KOppeKkTUpyloTCa U3MepeHUs COOTBETCTBYHOLWUX HaBUraUMOHHBLIX
lapaMeTpoB B npuemHmke NH (MoOUNbHOM NpUEMHUKE), B pes3yNnbTaTe 4Yerc noBbIWAaeTCad TOYHOCTL
onpeneneHnsa ero KoopguHar.

OnddepeHunanbHble nonpaBk OoT 6a30BOW CTaHUUMMA K MODUNBHOMY MPUEMHUKY nNepenarTcs Npu
nocTobpaboTke UK B peanbHOM MacliTabe BpeMeHM C UCNONb30BaHMEM pagnoMoaemMa Unm apyrux cpeacTs
OecnpoBOAHOW CBSI3U. DTO AaeT BO3IMOXHOCTbL onepaTuBHO nonydvatb KoopauHaTtel [NH (nocne o4vepeaHoro
N3MepeHnsa).

6.2 lNpn yganennn INH ot Ol Ha paccTosiHna Ao 200 kM obcnyXnBaHne obpaboTKn KOAOBLIX NCEBAO-
OanbHOCTEW BbINOMHAET NokanbHasa agndpdepeHunanbHas nogcnucrema, B KOTopon paboTtaeT ogHa onopHas
ctaHuusa. INpn yaanenun NH ot OI'l Ha paccToaHuax ot 200 ao 2000 kv obecnyxkmBaHne obpaboTKN KOOAOBbIX
ncesaoaanbHOCTEN BLINOMHAET pernoHanbHas andgpdgepeHumnanbHaa nogcucrema. OHa CTPOUT NPOCTPaH-
CTBEHHO-BPEMEHHYI0 Moderb NonpaBokK, TO eCTb YYUTLIBAKOTCA U3MEHeHMA B NonpaBKkax no Mepe yganeHus
HIT oT onopHoro nyHkra. B WMPOKO30HHOM anddpepeHumanbHON NoACUCTEME pasMep ObCnyXMBaeMou
obnactn moxet gocturatb 5000 kM. Ecnu gnddpepeHumanbHbid MeTod No HabnoaeHnaM dpasbl HeCyLLEN
obcnyxmBaeTcsa eUHCTBEHHBLIM DA30BbLIM MYHKTOM, TO PACCTOAHUA A0IDKHBI ObITh B npeaenax 10 km 1 peako
no 30 km. lpu ncnonb3oBaHUM MeToAda MHOXECTBEHHLIX OMOPHbLIX MNYHKTOB pasMep obnacTu MOXeT
OOCTUraTb HECKOMBbKNUX COTEH KUTOMETPOB.

6.3 OnpegeneHne OTHOCUTENbHBIX KOOpPAMHAT MO KOAOBBIM MCEBACAANIbHOCTAM BbINOMHAEGTCH C
MCMONb30OBaHNEM CNeayroLLero anropmTma.

4
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BbivunucnawTea gudpdepeHumanbHble NonpaBkn AN UaMepeHHbIX KOAOBbIX nceBacaanbHocTen. [ns
3TOr0 COCTaBNATCA ypaBHeHUA HabnoaeHusa suaa (1) ana Of:

pgﬁjﬂ) = p’éﬁw) + ¢(dtgn — dt) + Troply, + lonoly + €. (3)

[eomeTpunyecKkasa AanbHOCTb p’(reo'“) paccYNTbIBAETCA KaK paccTosiHUe MeXJy CMyTHUKOM B MOMEHT
BbIXO4a cuUrHasma n NpueMHMKOM B MOMEHT NpuemMa curHana ¢ Ucnosib3oBaHnem oopmMynbi:

P/ S = VX =Xon)? + (Y ~Yon)? +(Z' - Zon)?. (4)

rae X', Y, Z v Xon, Yon, Zon — koopauHaTel HKA, BblYMcnsieMble No AaHHBIM HaBUraLMOHHOTO COOBLLEHNS
C y4eTOM NoBOpOTa 3EeMINN 3a BpeMS MPOXOXKAEHNS CUrHana, n KoopanHaThl

Or. Mpu yyeTe oWnBKAA Ap’ l9P0) GopToBLIX 3dheMepma HKA norpeluHocTb

Apon B NCeBAOAAJIbHOCTU Ha ONOPHOM MYHKTE COCTAaBUAT.

APO,—, P’(rew) pgﬁjﬂ) = Ap" (0p0) _ c(dion — dt) = Trop, + lono —en. (5)

[MorpelwHoOCTb Ap’on TpaHcnmpyeTca Kak anddepeHumansHaa nonpaska. Ha onopHoOM NyHKTe OTbICKU-

BAOTCHA NOMNPaBkU K U3MepeHHbIM KOAOBLIM NCeBAoAanbHOCTAM AN BCceX HabnoaaeMbix HKA B Ka)Xayto 3no-
Xy HabnwoaeHus.

3HadyeHne namepeHHon ncesaoganbHocTM Ha ['1H KoppekTupyeTcda no popmyne:

prl_(lﬁ::upp) pfrmom _I_Apon _pfrglr_leom) (Apf(opﬁ) Apf(opb'))

+ c(dtqy — dtop) + (Troan — Tropon) (Iono

(6)

/
['TH, Ol

— fono

e

MH OI'I)
CocTaBngaeTca cMcTemMa ypaBHEeHUn nonpaBok HabnwoaeHns ¢ y4eToM YCNoBUIA:

I (opB) i (0p0) I ] _ I
(Apry  —Apap )=(Trop,, —Trop o) =(lono Ionoon) 0

(prreoM) ) = \/(Xf - (Xnr)o)? + (Y =(Ynu)o)* +(Z' —(Znn)o)*.
B MaTpU4HOM MpeacTaBNeHUN cUCTEMA YPaBHEHWIA MoNpaBoK AMS BceX HabnoaeHuin UMeeT Bia
AX-L=V, (7)
rae

(X" -(Xon)o (Y'-(Yomdy (Z —(Xon)o ,
( l(reom) )0 ( l(reom)) ( l(rec:m))

X om0 bl (22 ~(Xon)o

A= ( 2(reom) )o (p 2(reom)) ( 2(reom) Yo : (8)
(X" -(Xomo  (Y" =(Yon)o (Z" —(Zon)o
o™ ™ e
pROPP) (o fieou) ) AXnH \a
| = plgl(ifopp) —(p I%I(r:ew) o | x= AYnH V = V2 | (9)
............................. | AZny | .
PP = (T ) cdtny_ Vi

[laHHasa cuctema ypaBHeHU pelwlaeTtca no MHK ¢ BecoBon matpuuen P:
X = (ATPA)-TATPL — BexTop nonpasok k koopanHatam MH 1 K Yyacam annapaTypbl noTpebutens,
Q = (ATDA)-1 — koppengaunoHHas matpuua peLueHns,

> VTPV

ue = 1 — OoLlWMbKa eanHULBI Beca,
n —_
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m? = sz ji — CpeAHsas KBagpaTuveckasi NorpeLwHoOCTb j-ro napameTpa (jj — AnaroHanbHbIA 3M1eMeHT
MaTpuubl Q).
o Vv
G° = y aucrnepcusa nonpasok K UsMepeHHbIM NceBaoaarnbHOCTAM.
n —

6.4 Peanusauna anddepeHumanbHOro Metoaa no U3amMmepeHuUam gpasoBbixX ncesaoaanbHOCTEN Tpeby-
eT paspelleHns pa3oBbIX HEOAHO3HAYHOCTEN, YTO NpeanonaraeT UCNoNb3oBaHWe AOCTATOUYHO ANUTENbHbIX
paaoB HabnwoaeHun. ObpasoBaHMe pasHOCTEN MeXay CNyTHUKaMU U MeXay npuemMHukamm sdppekTUBHO
NCKNoYaeT BCe CMeLLEHNS U3-3a OLLUNMDOK reHepaTopOoB YaCcoB U B TO XKe BPEMS 3HAUYUTENBbHO YMEHbLUAET ApY-
rMe cMmelleHunda (3a ucknrovyeHemMm HeogHO3Ha4YHOCTU dhas).

OnpepgeneHne OTHOCUTENbHLIX KoopauHaT gudgpdepeHumanbHbIM METOAOM MO KOAOBLIM nceBgoianb-
HOCTAM BbINONHAETCA C UCNONb30OBaHMEM crneaylowero anroputma:

Beluncnatotcsa andpdpepeHumanbHble NONpaBkKU AN N3MepeHHbIX pa3oBbIX ncesgoganbHocTen. Ang

3Toro Ha Ol u3 HabntoaeHUsa NepBon 3NOXU BbIMUCTISETCH Lienoe Y1ucno N’on:

Wi =|Pon —eom (10)
Ol 'y ’

roe 06o3Ha4YeHUs1 COOTBETCTBYHOT NPUHATBEIM B popmynax (1) n (2).

[anee onpeaensetcs asoBas NceBaoAanbHOCTb, 6rMskas K M\3MepeHHOoM KOJ0BOMN NceBaoaanbsHOCTY
i (koa).
Pon

—i/(pa3) _ _i{da3s) f
Pon ~ =Pon  **Kon (1)

1 BblMUCNAETCA cpegHee 3HavYeHne 1 o HeBA3KN aansHocTen (popmyna 11), nonydveHHbix Ha Ol go Bcex HKA
B HaYalbHY0 3MOXy, U reoMeTpuieckux ganbHocten (popmyna 4):

ZE)I‘I“) — pf(grleom) B 5f’o(daaa)_ (12)

DTOU NONPaBKOU KOppeKTUpyeTca pasoBad NcesaoaanbHOCTb B HaYaNbHYHO 3MOXY:

Apon (M =Pon (M =pgn " —ron(, (13)

N3meHeHne HeBSA3KM OT 3NOXM K 3noxe 1 nonpaski ba3oBon NcesaoaanbHOCTU BeluMcnsieTesa No dop-
MYyS1aMm:

[t t= 1) =1 () =17 (= 1),

1 AY ,
o) =non(t—1)+ ;_Zj’on(t— 1),
<

Ap' 3R () = ot M) (£) — TAPA) (1) — 1 o (). (14)
d®azoBkle nonpaBku (14) nepepatotca Ha [NH.

C Mcnonb3oBaHUEM 3TUX MOMNPaBOK BLIYUCIAIOTCA CKOPPEKTUPOBAHHLIE 3HAYEHUSA U3MePeHHOW pa3o-
BOW nceBaocaanbHOCTW Ha [1H:

pfr(lﬁopp)(t) :pfrEIC_IIDaS)(t) N Apfcglclloaa)(t)_ (15)

CocTaBnsaeTtcda ypaBHeHne ogmnHapHou pasHoctu anga Ol un NH ¢ ncnonesoeaHnem cooTHoweHUa (11)

anst Ap'A®3) (t) = p"LeM(t) — (0 4033) KT ) — 1 on(t) v (bopmyna 2) anst p't#3%) (t), koTopoe nocne npeot-

pDa30BaHUSA UMEET BUA;

P () = Ap GE (1) = — P () + NG (D) + Kol —cldton —dtny) - (16)

MH on, MNH nl -

1w onlt) + Trop’onj () + lono{,m "H, cpas )
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B neBoiyacTu cogepXxunTcs ucnpasneHHasa dpaszosas NcesaoqarnbHOCTh p" (“Opp)( t) c obpaTHLIM 3HAKOM.
PasHocTu Mexay ABYMSA CNYyTHUKaMMU onpeaensaTcs Ha OCHOBE COOTHOLLEHUS:

P T () = PR O = —p R O - PR O+ NG () + Ko — Kol + (1)
+Tmpo|_I I_”_I(t)+Ionco"gl_I H. qm(t).

C 1cnonb3oBaHMeM AaHHOMO COOTHOLLEHMS BbIMUCTIAKTCA NpupalleHnsa koopauHaT NH oTHocUTenbHO
Ol no ucnpaeneHHbIM N3MepeHHbIM ha3oBbIM NCEBACAANBHOCTAM C 3TOro NyHKTa. B kayecTBe HEOAHO3HAY-
HOCTU oueHMBaeTca MoanduLmMpoBaHHasa He0QHO3HAYHOCTb:

ik j k
N Korl _KOI'I

o, nHY (18)

CocTaBneHne N pelieHne CUCTEMbI YypaBHEHUW nonpaBok HabnwaeHun no gopmyne (17) ¢ oLeHKOoU
TOYHOCTU BbIMONHASTCA aHanorM4Ho ¢ ykasaHHoOM B 6.3.

[TpunumeyaHwue—IllpuBeaeHHbIN anroputMm obecneymnBaeT TOHYHOCTb HA YPOBHE €ANHUL, MUINTTTUMETPOB NPU yaa-
NeHnn oT onopHou ctaHumm Ao 10 Km, TO ecTb B obrnactm gencTBus nokanbHon anddepeHunansHon nogenctemsl [ HCC.
[ns 6onbwmnx AanbHOCTEN UCNONb3YIOTCH Apyrne NogcucTeMbl (PernoHanbHasi U WWKWPOKO30HHas andpdhepeHumarnbHble
noacunctemsl [ HCC).

7 OTHOCUTEeNnbHbLIN MeTOo4 onpeAaeneHna KoopavHaTt

7.1 B oTHOCUTENLHOM MeToae HabnwaeHna HKA, BbINoMHEeHHble 0AHOBPEMEHHO Ha OMOPHOM U Ornpe-
aensdemMom nyHkte, obpabartbiBaroTCA COBMECTHO. M3 0b6paboTKM CUHXPOHHLIX HAbntoaeHUN O0aHUX U TEX Xe
HKA, nony4veHHbix Ha OI1 n lNH, onpeaenawTca pasHOCTM KoopAWHAT 3TUX MYHKTOB (AX = Xqy — Xom,
AY=Yny — Yo M = Zpy — Zpp) — NpoeKLmM 6a3oBor NIMHUM Ha OCW KOOpAUHAT.

/.2 OnpegeneHne OTHOCUTENbHBLIX KOoOpAWHAT MO KOAOBLIM MceBAodalIbHOCTAM BLIMOMHSAETCH C
MCNONb3oBaHUEM crnegyowero anroputmMa:

[1na kaxgoro CMHXp0HHOF0 namepeHmns go HKA

]

Pn =P+ cldtny — dt) + Troppy,, + lonop,, +ep,,
plon = P + c(dtoy — dt) + Trop!, _ + fonol, - + el _ (19)

CbOpIVII/IpyPOTCFI PA3HOCTU

f (reom) B /
p|‘||_| pon p|-||_| fono

p’ reom) 4 c(dtqy — dtnn) + Trop‘;_IH — TJr'op‘;,_)I_I + lono! on T

f
MH €nH. on-

[Tpn obpasoBaHUM PA3HOCTU UCKTIOYAKTCA NOrpeLwHoOCT opdbuTbl 1 YacoB HKA.
[10 3TUM pPa3HOCTAM COCTaBNAETCH cMCcTeMa ypaBHEHUA NONPaBOK HABMOAEHNN C yY4eTOM YCIOBUM

/
(TropI ! —Tropo ) =(lono Ionoo ) =0,
pileom = [ (X" ~Xon)® + (Y ~Yon)® +(Z' -Zon)?.
(pIreoM ) = (X = (X)) + (Y = (Yan)o)? +(Z' —(Zrndo)?-

B maTpnyHOM npeacTaBneHUM NonydYeHHast cUcteMa ypaBHEHWA NOonpaBoK ANsl BCeX CUHXPOHHLIX
HabniogeHUn nmeet sua (popMynbl 7),

[Aae
(X" -(Xomdo (Y' -(ondo  (Z' —(Xon)o 1
( 1(reom))0 ( 1(reom)) ( 1(reom))
(X* ~(Xondo (Y ~Mondo  (Z° ~(Xon)o ,
A = (p 2(reom)) (P4 2(reom1) o (p 2(reom))0 , (21)
(Xn_(xon)o(yn_(yon)o ..... ( Zﬂ_(zon)o
_ ( n(reom) )0 ( plq(HreoM) )0 ( H(I_rleom))o _
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0 |1_€;<0PP) _

2(kopp) _
P nH

(p

(

|1'(|EEOM) )0

2
0 n(ltleom) \g

n(kopp) _
P nH

(

n{reom)

Prn Jo_

AX nH
AYnH
AZnH

cdiny _

(22)

[1aHHaa cnuctema ypaBHEHI/Iﬁ PeELUaCTCH CNocoboM, aHanorM4HbIM cnocoGy PELWLUEHNA CUCTEMbI YPadBHE-

HUW (opMynbl 7).
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