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4 BBE[JEH BINEPBbIE

UHopmayusi 06 usmeHeHUsIX K HacmosiwieMy cmaHOapmy rybnukyemcs 8
€Xe200HO  u3dasaeMoM  UHOpMaUUOHHOM  ykazamersne  "HauuoHarbHble
cmaHOapmebl", a meKkcm U3MEHEeHUU U rorpasoK - 8 eXeMeCcsHHO u30asaeMbixX
UHGbopMayUoHHbIX yKaszamensax "HauuoHarnbHble cmaHOapmebl”. B criyyae
nepecmompa (3aMeHhbl) unu OMMEHbI Hacmosu,eao cmaHOapma
coomeemcmesyrujee ysedomreHue 6ydem orybriukogaHO 8 EeXeMeCS4YHO
uzdasaeMoM UHGopMaUyUoHHOM yKaszamerse "HauuoHarnbHble cmaHOapmabl”.
Coomeemcmeyrowasa UHpopmayus, ysedoMmrieHUe U MmeKcmbl pa3meuw,aromcs
makxe 8 UHGhopMayUOHHOU cucmeme obuw,e2o nosib308aHuUsi - Ha oghuyuaribHOM
caime @edepanibHO20 azeHmcmea [0 MeXHUYECKOMY pe2yriuposaHuro U
Memporsio2uu 8 cemu MIHmepHem

1 O6nacTb NpUMeHeHns

Hactoawmin cTaHgapT pacnpocTpaHdeTcss Ha MeToabl U TEXHOSoru
BbIMOSIHEHUS re0de3nYecKnUX U 3eMneyCTpouUTENbHbIX paboT € Ucnonb30BaHUEM
annapartypbl noTpebuTtenen rnobanbHON HaBurayMOHHON CNYTHUKOBOW CUCTEMBI.

HacTosuwmin ctangapt ycTaHaBrvBaeT MeToAbl onpenesieHNA OTHOCUTENbHbIX
KoopAuHaT 3aiaHHOro MyHKTa No nsMepeHusM ncesnoaarnbHOCTEN HaBUMraLMOHHOTO
KOCMUYecKoro annaparta rrodasnbHbIX HaBUraLMOHHbIX CMYTHUKOBbBIX CUCTEM.

2 HopmaTtuBHbIe CCbINKU

B HacTosweM cTaHgapTe NCnonb3oBaHbl CChISIKU Ha crieaytowme cTaH4apThbl:

[OCT P 52457-2005 [nobanbHaa HaBWrauuMoHHaa CryTHMKOBasi cuUcTema.
Annapatypa notpebutenen. Knaccugmkaumns

[OCT P 52928-2008 Cuctema cnyTHMKOBasi HaBWrauuoHHasa rrobanbHas.
TepMuHbI 1 onpeneneHns

FOCT 22268-76 Neonesuns. TepMuHbl 1 onpeaeneHns

[MpumeyaHne - lNpyn NonNb3oBaHUM HACTOSALWMM CTaHOAPTOM LenecoobpasHo
NpoBepuTb [OENCTBUE CCbISIOYHbIX CTaHO4ApPTOB B WHJOPMALMOHHOM cuUcTeme
oOLero nomnb3oBaHusl - Ha odwmumanbHom canTe degepanbHOro areHTcTBa Mo
TEXHUYECKOMY PEeryniMpoBaHuIO U MeTporiormm B ceTu VIHTEPHET U No eXerogHo
nsgaBsaemMomMmy MHJQOPMaUMOHHOMY ykasdateno “"HauwuoHanbHble cTaHgapTbl”,
KOTOpbIN OnybrnmMkoBaH MO COCTOSHMIO Ha 1 sHBapa TeKywero roga, M no
COOTBETCTBYHOLWMM €XEMECAYHO M3gaBaeMbiM MHGOPMALMOHHBIM yKasaTensam,
onyonMKoBaHHbIM B TeKywemM rogy. EcnmM  CCbiNoYHbIM  CTaHOapT 3aMeHeH
(M3MEHeH), TO nMpuM  NOMb30BaHMM  HaACTOSAWWMM  CTaHOapToM  cneayet
PYKOBOOCTBOBATLCS 3aMEHSOWLMM (M3MEHEHHbIM) CTaHAapTOM. ECnn cChINoYHbIn
CTaHOapT OTMEHeH 0e3 3aMeHbl, TO MOSIOXKEHNE, B KOTOPOM [aHa CCbIflka Ha Hero,
NPUMEHSIETCS B YacTW, He 3aTparmBatoLLen 3Ty CChISIKY.
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3 TepMUHbI 1 onpeaeneHus

B HacTosiwem cTtaHgapTe npumeHeHbl TepMuHbl no FTOCT 22268, TOCT P
52457, TOCT P 52928 wu cnegywoume TepMUHbl C COOTBETCTBYHOLLWMMMU
onpeaeneHnamMu:

3 . 1reope3nyeckne pabotbli: KoMnrekc TEexHOMOrM4yeckmux npoueccos,
OCYLLECTBIIAEMbIX AN onpeaeneHns napameTpoB umrypbl 1 rpaBuUTaLMOHHOIO Nosis
3emnn, KoopauHaT ToYeK 3E€MHOM NOBEPXHOCTU N NX N3SMEHEHNIN BO BPEMEHM.

3.2 3eMmneycTpouTesibHble paboTbl: KOMMMIekc TEXHOMOrMYeCckmMx npoLeccos,
OCYLUECTBISIEMbIX A7 YCTAHOBMEHUS, BOCCTAHOBSIEHMSI W 3aKpensneHns Ha
MECTHOCTU [PaHWL, 3eMesibHbIX Y4YaCTKOB, oOnpeaerieHns u  oqopMIeHust KX
MECTOMNOSIOXKEHUSA 1 NoWaaun.

3.3 nceBAaopanbHOCTL KoaoBas: [lponsBeneHne CKOPOCTU pacnpoCTpaHeHus
CUrHana B BaKyyMe Ha pa3HOCTb MeXOy BpPeEMEHEM Mpuvema curHana no Lukane
BpEMEHN annapaTtypbl NOTpebuTens n BpeMeHeM nepegaym atoro curHana ¢ HKA
no 60PTOBOWN LLKAsie BPEMEHMN.

3.4 ncesgopanbHocTb pasoBan: [lpousBedeHve ONMHBI BOSHbI HECYLLEW
4YacTOTbl Ha pa3HOCTb da3sbl cuUrHana, co3aaHHoOro B NPUEMHMKE B MOMEHT npuema
CUrHana no LuKane BpPeMeHW annapatypbl noTpebutens, u dason curHana,
co3gaHHoro Ha HKA no 60pToBoi LUKane BpeMeHM.

3.5 KoopauHatbl nyHKTa: [lpsAmMoyronbHble koopauHatel X, ¥, Z NyHKTa B
obLLe3eMHON reoLeHTpUYEeCKon CUCTeMe KoopamHar.

3 . 6 nokanbHas and depeHunanbHas nogcucrema MHCC:
OudbdepeHumansHas noacuctema [HCC, B koTopon audddepeHumansHbie
nonpaBkn wucnonb3ytoT B npegenax or 50 go 200 KM  OT  KOHTPOSIbHO-
KOppeKTUpytoLen ctaHuun auddepeHumansHon noacuctembl MTHCC (onopHom
cTaHuun).

3.7 oTHOCcUTeNnbHblIe KOOpAMHATLI NyHKTa: KoopauHaTtbl onpegensieMoro
NyHKTA HaOMOeHMst  OTHOCUTENbHO  OMOPHOTO  MyHKTAa C  M3BECTHbIMU
KoopAnHaTaMu.

3 . 8 pervoHanbHas and depeHunanbHas nogcucrema MHCC:
AndbdpepeHumanbHas nogcuctemMa, B KOTOpPoW AudydpepeHumarnbHbie nonpaBku
ncnonb3ytot B npegernax ot 400 go 2000 KM OT KOHTPOJSIbHO-KOPPEKTUPYHOLLIEN
CTaHuun audppepeHuymansHon nogcuctemol FTHCC (onopHon cTaHumm).
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3 . 9 WMpPOKO30OHHaA and depeHunanbHasn nogcucrema NHCC:
OudbdepeHumansHas noacuctema [HCC, B koTopon audddepeHumansHbie
nonpaBkn wucnosnb3ytoT B npegenax ot 2000 go 5000 KM OT KOHTPOSibHO-
KOppeKTUpytoLen ctaHuun auddepeHumansHon noacuctemol MTHCC (onopHomn
cTaHuun).

4 O603Ha4YeHUs N cokpalleHus

B HacTosiwem cTaHgapTe WUCNONb30OBaHbl criegylouwpme obo3HaYeHus U
COKpaLLEHus:

BI'C - BbiIcOKOTOYHasA reoge3nyeckas CeTb;

FAJTUIEO - rmobanbHasa HaBUraunoHHas cnyTHUKoBasa cuctema EBponenckoro
KOCMUYECKOro areHTCTBa;

[TC - rocynapcTBeHHada reoge3nyeckasi CeTb;

[MIOHACC - rnobarnbHasi HaBuUrauMoHHasa CryTHMKoBasi cuctema Poccuimnckon
depepauuu;

HCC - rmobanbHasi HaBUrauMoHHas CrnyTHUKOBAsi CUCTEMA;

[CI1- rmobanbHas cnctema no3vLMOHMPOBaHUS;

HKA - HaBUraunoHHbI KOCMUYECKUIA annapar;

Ol - ONOpHbIN NYHKT;

[MH - nyHKT HabnogeHus;

PAIC - cbyHgameHTanbHas acTpoOHOMO-reofe3nyeckasi CeTb;

GPS - robanbHasg HaBuraymoHHasi crnyTHukoBasi cucteMa CoeguHEeHHbIX
LLiTaToB AmMepukn.

5 OcHOBHbIE NONOXeHus

5.1 B ocHoBe Bcex MeToA0B onpeaeneHns KoopauHat NyHKTOB HabnogeHus ¢
ncnonb3osaHnem [HCC nexuT mMeToq 3acedkum MonoXeHust annapatypbl
notTpebutens (MobunnsHOro NPUEMHMKa) OT N3BECTHbIX NonoxeHnn HKA. FeomeTpusa
onpegeneHunsa koopauHat NH oTHocutensHo Ol nokasaHa Ha pucyHke 1.



PucyHok 1

5.2 OnpeneneHne  OTHOCUTENMbHBLIX  KoopAuHaT no N3MepPEHNSM
nceBnoAarbHOCTEN BbINOSHAETCA OO4HUM U3 OBYX MeTOAOB: AnddepeHumnanbHbIM
NITN OTHOCUTESbHbIM.

B auddepeHumansHoM meTode No pesynbratam HabnogeHu Ha OnopHOM
NyHKTE doopMupytoTca  audopepeHumansHble MNonpaBkM K  COOTBETCTBYHOLLMM
napameTpam HabniogeHun Ona  onpegensieMoro  nyHkta.  JTOT  MeTop
obecneyrBaeT onepaTBHoe onpeaeneHve koopauHat NH (B peansHom maclutabe
BpemeHu). B kadectBe Ol MCNonb3yloTCA NYHKT JFOKaNbHOW, pervMoHarnibHOW unu
LLMPOKO30HHOM AunddepeHumansHon nogcuctem [MHCC. Bowibop noacucTembl
3aBucuT ot yaaneHHoctu NH ot Or1.

B oTHocutenbHoM meTogde HabnoaeHus, BbINOSIHEHHbIE O4HOBPEMEHHO Ha
OMNOPHOM W onpegensaemMom nyHkTe, obpabarbiBaloTCA COBMECTHO. [lpy aToM
onpegenalTcs npupalleHna koopauHaTt MH oTHocutenbHo Ol OnpegeneHuve
koopauHaT [1H MoxeT npoBOAUTLCA B CTaTUYECKOM pexume, MO3BOMNALWEM
BbINOSHATb NPOLOIMKMUTENbHbIE CeaHCbl HAbMIO4EHNIA.

5.3 [llpu BbIOOPE MeTO4A W TEXHOMOMMW ONMpedeneHust OTHOCUTENbHbIX
KoopauHaT MO M3MEPEHUsIM NCeBAOAANbHOCTEN Y4YUTbIBAOTCA TpeboBaHus K
TOYHOCTU reoe3nyecknx n 3emreycTpouTenbHbIX pabor.

[MpumeyaHus:



1) B HacTosiLee BpeMs NPUHATLI Criefyolme OpueHTUPOBOYHbIE TPeboBaHUA K
TOYHOCTU OnpeaerieHnst OTHOCUTESbHbIX KOoOpAMHAT:

reogMHaMmnyeckme UccrnegoBaHus, MOHUTOPUHT CENCMUYECKMX panioHoB - (1-5)
MM;

cosfaHne rocygapcTtBeHHonm reopesudeckon cetm [TC  (PAIC, BIC,
cneuunaneHble cetn) - 1 cMm BoO B3aMHOM rorioxeHun nyHkTos GAIC;

COCTaBrieHne KagacTpoBbIX KapT Npu 3eMreycTpoCTBe, MexeBaHue - (3-5) cm;

BOAHbIN KagacTp, reogesndeckoe obecneyeHne UHXEHEPHbIX COOPYXEeHUN,
mMenuopauus - (3-5) cm B nnaHe, (3-5) MM Mo BLICOTE;

KagacTp HaceneHHbIX MyHKTOB, reogesndeckoe obecrneyeHne CTpouTEnbCTBA,
reoe3n4yecknin KOHTPOSb COOPYKEHUN - (1-2) CM BbIHOC TOYKK B HaTypy, (1-3) Mm
KOHTPOIb CTabUNbHOCTU COOPYXKEHUMN;

KagacTp CeNbCKOX03SANCTBEHHbIX 3eMefb, MexeBaHue - (3-10) cwm;

necHon kagacTp, mexesaHue - (0,1-0,5) m.

2) OudbdpepeHumanbHbii MeTO, onpeaeneHnus OTHOCUTESbHbBIX KoopauHaT Mo
KOOOBbIM NCEBAOLANBHOCTAM B HacTosiLee BpeMsi obecneymBatoT TOYHOCTb 0,5 M,
no ¢pasoBbiM ncesgogansHoctTaM oT 1 go 500 mm. OTHOCUTEMBHLIN MEeTod Mo
(ha3oBbIM NceBaoaanbHOCTSAM obecneymBaeT TOYHOCTb OT e4UHUL MUSTIMMETPOB
[0 HECKOJIbKNX CAHTUMETPOB.

5.4 HaBuraumoHHaa annapatypa notpebutens, wucnonb3yemas  And
onpegeneHna OTHOCUTESbHbBIX KOOPAUHAT MO N3MEPEHNSIM NceBaoAaNbHOCTEN NpU
BbIMOSIHEHUN FEOAE3NYECKNX U 3EeMSIeYCTPOUTENbHbLIX paboT, AomkHa oTBeYyaTtb
criegyowmm TpeboBaHMAM:

pabotatb no curHanam NMTOHACC w/vinn GPS n TAJIUIEO;

MO YCroBUAM NPUMEHEHNs (CTauMoHapHasa Ans OnOpPHbIX MYHKTOB, NepeHoCcHas
Ans paboTbl Ha onpefensieMblX NyHKTax);

MO KONMYeCTBY KaHanoB 06paboTKM CUrHaroB - MHOrOKaHarbHas;

MO TOYHOCTHbIM BO3MOXHOCTSIM (C TOMHOCTbLIO OnpeneneHnus OTHOCUTENbHbIX
KoopAuHaT OT HECKOSTbKUX AELMMETPOB 40 HECKOMbKMUX MUNNIMMETPOB);

no suay obpabaTbiBaeMbIxX cuUrHanoB (paboTatoliast B O4HO- U ABYX4aCTOTHOM
pexmmax);

No pexumMam nsmepeHni (kogosble 1 ba3oBble U3MEPEHMS).

OovH n3 NpMeMHUKOB annapaTtypbl notpedbutena pacnonaraetcs Ha Ol ¢
N3BECTHbIMW KOOpPAUHATaMu, a BTOPOW - Ha onpegensemom [1H.



5.5 TOYHOCTHbIE BO3MOXHOCTWU OrpeaerieHns OTHOCUTESNbHbLIX KOopAuHAaT Mo
N3MepPEHNsIM NceeaoaanbHOCTEN 3aBUCAT OT:

MeToAa 06paboTKM MBMEPEHHbIX NCEBAOAANTbHOCTEWN;

NOrpeLlHOCTU LWKarnbl BpeMEHW annapaTtypbl CyTHUKA 1 NOTpeduTens;
NnorpeLHoCcTN 6GopToBbLIX 3chemepua;

NHCTPYMEHTarnbHOM OWMOKM annapaTypbl COyTHUKA 1 NoTpebuTens;
NoHocdepHOW 1 TponocdepHON 3aaepKKN CUrHana;

yAaneHHOCTN onpeaensemMoro nyHkTa OT OrMOPHOro;

oT Yncna HKA THCC, Habntogaembix Ha ONOpHbIX U onpeaenaeMblX NyHKTax;

OT reoMeTpun pacronoXeHNs1 CMyTHUKOB.

5.6 [1ns maremaTtndeckoro onnucaHuss N3MepeHHoOM KOO4oBOW NceBaoaaribHOCTU

pﬁﬁ'm c INH go i -ro HKA ncnonb3yetcsa ypaBHeHVe BUAaA:

ﬂﬁﬁm =iy = p’ﬁﬁ”“} +oldiqy —dt') + Trophy +lenely +dmiy +2hy, (1)

roe ¢ - CKOpoCTb CBeTa B BaKyyMe;

Ty - PasHOCTb MeXdy BpeMeHeMm Mpuema cur{ana B annaparype
noTpebutens n BpemeHem nepegayun 3Toro CUrHarna co CrnyTHUKa;
ﬂﬁﬁm} - reoMeTpuyeckasi anbHoOCThb;

diry - NonpasKa K Yyacam npvemHuka HIH;

4:1 - nonpaska k yacam HKA;

Trophyy - NONpaBKa 3a BAVSHWAE TPOMOCHEPSI;

lanayy - NonpaBka 3a BIMSIHUE NOHOCHEpbI;

dmiiy - NONPaBKa 3@ BIMSIHME MHOTOMYTHOCTY Ha NCEBAOAANLHOCTD;

ei1y - NOrPEeLLHOCTb U3MEPEH!st KOLOBOW NCEeBA0AANbHOCTY.

5.7 [na matemaTU4ecKoro onvcaHna n3MmepeHHom pasoBon ncesnonarbHOCTU

1 has) :
ATIf = VCMONb3yeTCcs ypaBHEHME:

OTEY = Mty = o™ +c(demy —de') + Trephy —lonofy + My + (2)

+dmiy + M.



roe » - ONMHA BOMHbI CuUrHana Hecywen (A =c/f fy, /3 - yacTtota curHana
HecyLLen);

Apfy - PA3HOCTbL (hasbl CUTHanNa, CO34aHHOrO B MPYEMHUKE B MOMEHT Mnpuema
curHana, n gasomn curHana, Co3gaHHOro Ha CnyTHYKE B MOMEHT nepegayun curHana;

Ny - uenouvcrneHHas Heo4HO3HAaYHOCTb (hasbl;
dmyy - NONpaBKa 3a BMMsIHME MHOTOMYTHOCTM dhasbl;

helry - NOTPELUHOCTb M3MepeHVst hasoBoii NCEeBAOAANbHOCTY.

6 OuddepeHunanbHbIN MeTOA onpeaerieHus
KoopAauHar

6.1 B audpdepeHumansHom metoge npuemHuk Ol (6basoBasi cTaHuus), umes
TOYHble KOoopAWHaTbl (Pa3oBOro LEHTpa CBOEWM aHTEeHHbl, onpeaensetr U3
HabnmogeHnn HKA nonpaBku Ond KogoBbiX ncesBgofarnbHocTen (M hasoBbIX
ncesgonansHoCcTEN). C NCNOMNb30BaHNEM 3TUX, Tak Ha3blBaeMbIX
avddpepeHumaneHbiX  MonpaBok, nepefasaemblx Ha [MH, KoppekTupyloTcs
N3MEPEHNA COOTBETCTBYIOLLMX HaBUralMOHHbLIX MapaMmeTpoB B npuemHuke [MH
(MOBMNLHOM NPUEMHMKE), B pe3yrnbTaTe Yero noBblWaeTca TOYHOCTb onpeaeneHns
ero KoopauHar.

OundpdpepeHumanbHble nonpaskn  OT  6a3oBoM  CTaHUMM K MOBWIbHOMY
NPUEMHIUKY nepefarTca npu noctobpaboTke nnm B peanbHOM Maclutabe BpeMeHu
C MCMONb30BaHNEM pagnomMoLema UM apyrmx cpeacts 6ecnpoBogHoON CBA3N. ATO
AaeT BO3MOXHOCTb OnepaTtMBHO nosydaTb kKoopauHatbl [MH (nocne oyepenHoro
N3mMepeHus).

6.2 lMpn ypaneHnm MH ot OIl1 Ha paccTtoaHua go 200 km obcnyxuvBaHve
obpaboTku KOL0BbIX ncesgoaarnsHocTemn BbIMOSHAET rnokanbHas
AndpbepeHumansHas nogcmMcTemMa, B KOTOpon paboTaeT ogHa ornopHasli CTaHuus.
Mpn yoaneHun MH ot Ol Ha paccTosHmnsax ot 200 go 2000 km obcnyxmBaHue
obpaboTku KOL0BbIX ncesgofarnsHocTen BbIMOSHAET pervoHasbHasl
avnddpepeHumansHaa nogcuctema. OHa CTpPOUT NPOCTPaHCTBEHHO-BPEMEHHYHO
MOLernb MOornpaBoOK, TO €CTb YYUTbIBAOTCH WM3MEHEHWUS B MOnpaBKkax Mo Mepe
yaanenms HI1 oT onopHoro nyHKTa. B WMPOKO30OHHOM AundddpepeHLuman-HOom
nogcucTeme pasmep obcnyxmBaemon obractn moxeT gocturatb 5000 km. Ecrnn
avnddpepeHumanbHbIii MeTon No HabnoaeHnsm dasbl Hecywen obcnyxmMBaeTcCs
eOVHCTBEHHbIM 6a30BbIM MYHKTOM, TO pacCTOsHUSA A0SPkHbl ObITh B npegenax 10
kKM n pegko o 30 km. lNpn mncnonb3oBaHUM MeTOAa MHOXECTBEHHbLIX OMOPHbIX
MNYHKTOB pa3mep 06/1acT MOXeT 4OCTUraTb HECKONbKMX COTEH KUITOMETPOB.



6.3 OnpeneneHne OTHOCUTENbHBIX KOOPAWHAT NO KO4OBbLIM NCEeBAO0AASNTbHOCTAM
BbIMONHAETCS C UCMOSb30BaHNEM CeaYoLLEro anropuTma.

Beiuncnaiotca gudpdepeHumnansHble nonpaBku AN U3MEPEHHbIX KOO OBbIX
ncesgofansHocTen. [1na 3Toro COCTaBNATCA ypaBHeHUs HabnogeHns suaa (1)
ana Of1:

%ﬁlm .ﬂ%ﬁnm +oldin — c:t’f,i] + Tmpfjn +f'1:'*‘3'1:'i51'[ + e[i:m_ (3)

[eoMeTpUIecKas AanbHOCTb Par™™ paccunTbIBaETCS Kak paccTosHIE MeXay

CMYTHUKOM B MOMEHT BbIXO4a curHarna v npueMHUKOM B MOMEHT Mpuema curHasa c
ncnosb3oBaHneM opMyrbi:

oen™ = J(f - Xom)* + (Y ~Yom)* +(Z7 - Zom)® (4)

roe v, vi, =1 wnXom, fom, Zom - koopauHaTtbl HKA, Bbluvcrisiembie Mo
[OaHHLIM HABUrALMOHHOTO COOBLUEHVNS C Y4eTOM MoBOpOTa 3emnM 3a Bpems

g)

o
NpOXoXaeHnss curHana, u koopguHatel Ol MNpn yyeTe owmbKm ﬂﬂéﬁj B6opTOBbIX

ademepng HKA norpelHocTb ﬂﬂﬁm B NCeBOO0ANIbHOCTU Ha OMOPHOM MYHKTE
COCTaBWUT:

ﬂﬂf:]n = p%ﬁnm —ﬂ%ﬁu} = —ﬂﬂ%ﬁﬁ} — cldiq — df i] - Tmpén +£-::-93-::-6H o QE:,H_ (5)

MorpeLwHocTb &40 A TpaHcnMpyeTcsa Kak audpdepeHumanbHas nonpaska. Ha
OMOPHOM  TMYHKTE  OTbICKMBAKTCA MOMPaBKM K  U3MEPEHHbIM  KOOOBbIM
ncesgofanbHoOCTAM Ana Bcex Habnogaembix HKA B kaxayto anoxy HabntogeHus.

3Ha4yeHue namepeHHon ncesgofansHocTu Ha NH KoppekTupyetca no dopmyrne:

Iﬂi'_{IIIEIDpp]I 1{13::1::.1:[:! +"'E~QD1'I & zlire':u]'.{]l +{ﬂﬂzinp5} z{npﬁ}} ” (6)

+eldimy —dton) + (Trepiy - Trepon) + Gonefy —lenob) + Ei‘[H,DH-

CocTaBnsgeTcs cuctema ypaBHEHUI NOMPaBoK HabtoaeHNs C y4ETOM YCITOBUIA:

(BoT? ~og™) = (Tropim ~ Tropln) = (onofy ~lonody) = 0
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B maTtpnyHOM npeacTaBneHMM CUCTEMA YpaBHEHMM MOMNPaBOK Afs BCEeX
HabngeHun nmeeT Bua



roe

|, (8)"

* @opmyna cooTBeTCTBYeT opurnHany. - [NpumedvaHue uarotoButens 6asbl
OaHHbIX.

1{ Kn:up}:ﬂl (o 1f I‘EDH:I:ID l AX v,
2 2
I: ................. I: ....... :, A2y
ot TP = (o o], cdiny |, Va ] (9)

HaHHasa cuctema ypaBHeHUn pewaetcs no MHK ¢ Becoson matpuuen P:

K={ﬁTPﬁ}'1ﬁTPL - BEKTOp nornpaBoK K koopauHatam [NH u Kk yacam
annapartypbl noTpebuTens,

()= {ﬁTDﬁ} L KoppernsunmoHHaa MaTpuua peLleHns,
B VPV
n-—4

- olumbKa eguHULbI Beca,

L

2 2 : .
T H Qﬂ' - CpeaHada KBagpaTudeckasa norpewHocTb i -ro napamerpa (ji -

AvaroHarnbHbIN AfieMeHT MaTpuLbl ).
T
VoV
g? = - Amucnepcua nNonpaBok K M3MepPeHHbIM NCeBA04arlbHOCTSAM.
i




6.4 Peanusauua paudpepeHumansHOro mMetoda Mo M3MEPEHUSM (a30oBbIX
ncesgofancHocTen TpebyeT paspelleHna ¢a30BbIX HEOO4HO3HAYHOCTENW, 4TO
npegnonaraeT UCNOMb30OBaHME [OOCTATOMHO ASMTENbHbIX PSaoB  HaGMOOEHUA.
O6pasoBaHne pas3HOCTEN Mexay CNyTHUKaMM U Mexay npueMHnKammn aoeKTUBHO
NCKIIOYaEeT BCE CMELLEHNSA M3-3a OWMOOK reHepaToOpOB 4acoB U B TO Xe Bpemd
3HAYUTENBbHO YMEHbLUAET ApYyrne cMeLLeHus (3a UCKMYEeHNEM HEOOQHO3HAYHOCTH
das).

OnpegeneHne oTHocUTEmMbHbLIX KoopauHaT andxdepeHumnansHbiM METOA0M MO
KOL4OBbIM MCEBAOLASNTIBHOCTAM BbIMOSHAETCA C  UCMNOMb30BaHMEM CReayoLero
anroputma:

Boluncngwotca andpdpepeHumnanbHble nonpaBkn ONA UM3MepPeHHbIX (0a30BbIX
ncesgogansHocten. Ona atoro Ha OIfl wmn3 HabnogeHns nepeBon  3MNoxXu

BbIYUCIIAETCSH L,erioe Yncro ijn :
1, K0T i dhaz)

fon 0 T EOI
}“ 3

K{:IH = (10)

roe o603Ha4YeHNA COOTBETCTBYIOT NPUHATLIM B popmynax (1) u (2).
[anee onpegensetca ¢asoBasi nceesooganbHOCTb, GNM3kasi K M3MEepPEeHHOW

KOLIOBOV NCEBAOAANBHOCTY pLm!

o™ = o + akbn (11)

N BblYUCNSETCHA cpefHee 3HayeHue tiorp HeBA3KM parnbHocTen (dopmyna 11),
nonyyeHHolx Ha OI1 go Bcex HKA B HayanbHyt 3roxy, U reoMeTpudecKux
AansHocTen (dopmyna 4):

B =oon™ -~ Port - (12)

OTOW NornpaBKoOW KoppekTupyetTca ¢asoBasi NCeBAOAANIbHOCTb B HayamnbHYH
3MNoXy:

2oSE W = 5 0 - 8F™ ~kon ®. (13)

3meHeHne HEBA3KN OT SNOXM K 3roxe 1 nornpasku ba3zoBon NncesaoaansHOCTU
BblUYUCIIAETCSA NO POpMyraMm:

b -1 =l (e - - 1),



S8
pomiE) =ponE -1+ E%"EDH 1,

2ol @ =00 © - St © ~ron® . (14)

dasoBble nonpasku (14) nepegatotcs Ha MH.
C ucnonb3oBaHMEM 9TUX MOMPaBOK BbIYUCIIAKOTCA CKOPPEKTUPOBAHHLIE
3Ha4YeHns namepeHHon dpazoBon ncesgogansHocTy Ha MH:

Iﬂli%fI‘i'Iz'PP:' (£) = -Di.'{IIIj:anS:I (£) +p:§%a3} (£) (15)

CocTaBndetca ypaBHeHMe oauHapHon pasHoctm gna Ol u TH c
NCMNOMb30BaHUEM COOTHOLLIEHUS (11) ans

Lot () =08 @ - (0SF + 2D ~ron ©) v (dhopmyna 2) ana PR (6),
KOTopoe nocne npe06pasoBaHv|;| nMeeT BuAa;

- o ) - 2o EY () = 0T ) + NV ma (D + Kbm] -
cldon — dinu) ~pom (&) + Tropom mu () + lono oy s ©) (16)
B nesom 4acTtu cogepxuMtca ucnpasneHHas dasoBas nceBaodanbHOCTb

I{KO
-ﬂl'{IH PPy ¢ oBpaTHbIM 3HAKOM.
Pa3HocTv Mexay AByMs CMYTHUKaMU ONpefenstoTCs Ha OCHOBE COOTHOLLEHNS::

ohi Y () - o €)= ~emi () ~or T (€) n
i ' ¥ it
+ N Nom mu (D + Kon - Konl+ TFGPDH, ma(2) +lone O Iy, gas (&)

C wucnonb3oBaHMEM [OaHHOTO COOTHOLUEHMSI BbIMUCIIATCA  NpUpaLleHus
koopauHaT [MH oTHocutensHo OI1 NO ucnpaBfeHHbIM U3MEPEHHbIM ()a30BbIM
nceBOoAarbHOCTSAM C 9TOro NyHKTa. B kayecTBe HEO4HO3HAYHOCTU OLUEHMBAETCH
MoandmMLUMpoBaHHaA HEO4HO3HAYHOCTb:

DH () + Kb - K. (18)

CocTaBrieHne u pelleHMe CUCTEMbl YpaBHEHMW MNOMPaBOK HabrogeHun no
dopmyrie (17) ¢ oL,eHKON TOYHOCTU BbIMOMHAETCS aHanorM4Ho ¢ ykasaHHou B 6.3.

[MpumedaHne - lNpuBeaeHHbIN anroputM obecnedYnBaeT TOYHOCTb Ha YpPOBHE
eaVNHUL, MUITIMMETPOB NpWU yaareHun oT onopHon ctaHuuu o 10 kM, TO ecTb B
obrnactTm gencTeBma nokanbHon aunddepeHumansHon noacuctembl MHCC. [Ons
Borblmx JanbHOCTEW WCMONb3YKTCA Apyrve MnogcuUcTeMbl (pervioHanbHas wu
LLMPOKO30HHast andpdepeHuymansHble nogemctemol FTHCC).



7 OTHOCHUTENbHbLIN MeToA onpeaerneHus
KoopAuHaT

7.1 B oTHocuTensHOM metoae HabnogeHna HKA, BbINOMHEHHbIE OOQHOBPEMEHHO
Ha OMOpHOM U onpegendemMomM MyHKTe, oOpabaTbiBalOTCA COBMECTHO. W3
06paboTKM CUHXPOHHbIX HabsogeHnn ogHMx N Tex xe HKA, nonydeHHbix Ha Ol u

MH, onpenensTcs pasHOCTU KoopauMHAT 3TUX MNyHKTOB (&4 = Amm — Ao,

AV =k —Fog, &2 =Zpgp - £og) - npoekumn 6asoBOM MMHWMKM  HA  OCM
KOOpAWHAT.

7.2 OnpegeneHne OTHOCUTESbHbBIX KOOPAUHAT MO KO4OBbLIM NceBaOoAaNlbHOCTSAM
BbINOJSITHAETCS C UCMOSb30BaHMEM ClieyHoLLero anroputma:
[na Kaxgoro CMHXPOHHOTO nsmepeHus o HKA

o = ﬂﬁﬁ H +eldimy —de') + Tropiy +lonoly + ety

(19)

oom = ogn " +eldton ~de') + Traphy +lonsby + ebn

dPOPMUPYIOTCH Pa3HOCTU

i reom) i reom) i i
o —rbm = et —eon T +eldimy — dton) + Trapy — Trepbp +

+f-::-&z-::-hH —E-::-;z-::-én +€1{IH,DH.

[Mpy obpaszoBaHUK Pa3HOCTU UCKITIIOYAKTCS NOrpeLlHocTn opbutbl 1 Yacos HKA.
[lo 3TMM pPasHOCTSAM COCTaBISETCA CUCTEMA YpaBHEHWA  MNOMNPaBOK
Habr4eHN C y4€TOM YCIIOBUIA

{Tmth - Tmpénj = {f-::-#z-::-hH = .-:’-::-?z-::-E]H] = [

i J(f - Xom)* + (¥ Yo + (27 - Zopm)®

i) T R e R A A P S P

B maTtpmnyHOM npeacTasneHun nofly4eHHass cuctema ypaBHeHUn rnonpasok A5
BCEX CUHXPOHHbIX HabrtogeHnn nveet sug (opmyrbl 7),
roe



[E - (Xomlg F'-omg (2 ‘(Xon]nl
llirecur.{]l:ln l:ﬂl{renm]l] l:ﬂll{renm}]

(X* - (Xomh ° -Comp (27 ~ o 4
b= l;ﬂEl{renr.ﬂjn ( 20 I‘EDH:I:ID I:DEEIEDH}:ID

(X" - (Xomh " -TFomln & -(Zomo i
l;ﬂn{renm}:ln {Iﬂn{mnrﬁ}}n ( nl{re::ur.{]l:ln

|, (21)*

* dopmyrna M ee Hymepauus COOTBETCTBYIHOT opuruHany. - [lpumedaHue
n3rotoBuTeNsi 6a3sbl OaHHbIX.

1(111210}3}1" —(p 1i I‘ED]‘.‘[:I:I -MHH- V1 "
2( m0 2( )
I = o TP = (om ™ g s | PAMEE| g |5
g A
T _{“ﬂn{mmjﬂ_ : cdiny |, Va]. (22)

[aHHasi cucTtema ypaBHEHMM pellaeTcsl cnocobom, aHarorMyHbIM Crnocoby
peLleHnsa cUcTeMbl ypaBHEHU (Ghopmyrbl 7).
OIEKTPOHHBIN TEKCT LOKYMEHTa
nogrotosneH 3A0 "Kogekc" n ceepeH no:
odmumanbHoe nsgaHue
M.: CtaHgapTtuHdopm, 2010
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