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Mpeaucnosue

Llenn n npuHumMnbl ctaHgapTusaumm B Poccuiickoil ®efepaumnm yctaHoBeHbl ®efepanbHbIiM 3aKOHOM
oT 27 aekabpsa 2002 r. «O TEXHNYECKOM pPeryiMpoBaHumn», a npaBuaa NpMMeHeHNs HaLMOHaIbHbIX CTaHAAPTOB
Poccuiickoii ®egepaumnm — FrOCT P 1.0— 2004 «CTtaHgapTmnsaums B Poccuiickoli ®egepauunmn. OCHOBHble NOsO-
XeHns»

CBefeHnsa o cTaHgapTe

1 PABPABOTAH ®esepa/ibHbIM rocyiapCTBEHHbIM YHUTAPHbIM NpeanpuatTneMm «HayyHo-npon3BoACTBEH-
Hoe 06beaNHEHNE NPUKNAAHONW MEXAHUKN UMEHU akageMunka M.@. PeweTHeBa» COBMeCTHO ¢ deaepasnibHbIM
rocyfapCcTBeHHbIM YHUTaPHbIM NpeanpuaTnem «Hay4Ho-nccnefoBaTesibCKNi MIHCTUTYT KOCMUYeCKoro npu6opo-
CTPOEeHUA»

2 BHECEH TexHW4YecknM KOMUTeTOM Mo cTaHAapTusaumm TK 363 «PagnoHasurauunsi»

3YTBEPX/AEH N BBEJAEH BAENCTBWE lMNpukazom degepanbHOro areHTCTBa Mo TEXHUYECKOMY peryu-
poBaHuio U MeTponiornm ot 27 aekabpsa 2007 r. No 518-cT

4 BBEJEH BIEPBbIE

MHdopmauus 06 M3MeHEHUAX K HAC T OSILLEMY CTaHAap Ty Ny6/MKye TCs B €XKEroHO N31aBaeMOM UHAOP-
MaLMOHHOM yKa3aTene «HaumoHa/lbHble CTaH4apThi», @ TeKCT U3MeHeHW U NONPaBoOK — B eXXeMeCcsi4HO
n3[aBaeMbIX yKasaTensax «HaunmoHanbHble CTaHAap Thi». B cyyae nepecMoTpa uiv 0TMeHbl HAC T OSLLEN O
cTaHAapTacooTBeTCTBYIOWEe yBefoM/eH e 6yeT ony6/IMKOBaHO B EXXEMECAYHO U34aBaeMoM UHopMa-
LIMOHHOM yKa3aTese «HaunoHasibHble CTaH4apThi». COOTBeTCTBYOWas MHopMaLusi, yBeLOMIEHNe U
TEeKCTbl pazMeLLae T Ccsa Takke B MH(POPMAaLMOHHOM CUCT eMe O6LLErO NoJ/1b30BaHUSA — Ha OhULMANILHOM caii-
Te defepanbHOro areH TCTBa No TeXHUYECKOMY PeryiMpoBaHnio U MeTPOorim BceTu MHTepHe T
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HALULWOHAANBbHBLBN CTAHALAPT POCCUNMCKOMN PELEPALMUN

Fno6anbHas HaBuUrauMoHHasi CNyTHUKOBasa cuctema
NMAPAMETPbI PAOVNOHABUTALWOHHOIO NONA

TexHunyeckune TpeﬁOBaHMﬂ n MmetToabl McnblTaHUM

Global navigation satellite system.
Parameters of radionavigation field.
Technical requirements and test methods

[ara seegeHna — 2008—07—01

1 O6nacTtb NpUMeHeHus

HacTosawwuii cTaHgapT ycTaHaBAnBaeT napaMeTpbl rn1o6asnbHOro pagMoHaBUraLMoHHOro Nosis, NpejocTaB-
nsiemble NOTpe6UTENAM NPU UCNONb30BaHUN KaHana cTaH4apTHOW TOYHOCTU rNo6anbHol CNyTHUKOBO HaBuraum-
OHHOW cucTembl (ganee — cuctema NOHACC) n npegHa3HauyeH ANS OLEHKM TeKYLMX U MPOrHO3MpyeMbIiX
napamMmeTpos paguoHasuraymoHHoro nosa cuctemol NNTOHACC B npouecce akcnayataumm v Npu UcnbliTaHUAX
HaBWraLMOHHOW annapaTypsbl.

2 TepMuHbI, onpeaeneHus, 0603HavYeHnna n CoKpauieHuns

2.1 B HacTosWeM cTaHAapTe NPUMEHeHbI cneaylLmne TEpMUHbI C COOTBETCTBYOLWMMW OnpeaeneHnsiMu:

2.1.1 rno6anbHasa HaBuUrayMoHHasi cnyTHukoBas cuctema NTOHACC (GLONASS global navigation
satellite system): CnyTHuKoBasi HaBMraLMoHHasa cucTeMa, akcnayaTnpyemasn B Poccuiickoil ®epepauum (1).

2.1.2 kaHan ctaHaapTHoli TouHocTu (Channel of Standard Accuracy): KaHan, o6ecneunBarolynii 3agaH-
HbIA YypOBEHb TOYHOCTW ONpeAesieHNA MeCTOMNO/IOXEHUSI U BPEMEHU, [OCTYMHbIA 1I0GOMY No/b30BaTesNto cucTe-
Mbl T/TOHACC Ha rno6anbHOW N HENPepPbIBHOW OCHOBE [2].

2.1.3 pa6bouasn 30Ha cuctembl FTMTOHACC (Service Volume): MpocTpaHCTBO OT NOBEPXHOCTN 3eM/n A0
BbICOTbI 2000 KM, B KOTOPOM O06ecrneynBaloTCA XxapakTepUCTUKN KaHana cTaH4apTHOM TOYHOCTU MecToosipeaerne-
HUA noTpebuTtens cuctembl NMOHACC, BblpaXeHHOe B NpoLeHTax yCTaHOB/IEHHOIO Nepnoga BpeMeHu, BTeyeHune
KOTOpPOro o6ecneymBalTCa 3afaHHble YyCNOBUS.

MpumeuaHune — B kayecTBe 3KBUBA/IEHTHbIX TEPMUHOB B HOPMATUBHOM JOKyMeHTauum Ha cuctemy MNTOHACC
[lonycKaeTca WCMO/Mb30BaTb TEPMUHBI «30Ha AECTBUA CUCTEMBI» U «0BCAYXMBAEMOE NPOCTPAHCTBO CUCTEMbI».

2.1.4 pocTynHocTb (Service Availability): FoTOBHOCTb CNYTHUKOB U3Ny4YaTb HABUTALNMOHHbIE CUTHANbI B pa-
60ueii 30He cuctembl F[NTOHACC, o6ecneunBatoline NosyHeHne NnoTpe6buTeeM reoMeTpUyeckoro hakTopa yxys-
WeHMA TOYHOCTY NO BEKTOPY NosoxeHns PDOP <. BbipaXeHHas B NPOLEHTax yCTAaHOB/IEHHOTO Nepruoaa BpeMe-
HU, B TeYeHre KOTOPOro o6ecneyumBaTCs 3aaHHble YC/10BuSl.

MpumeyaHune — BKayecTBe 3KBUBA/IEHTHOTO TEPMIMHA B HOPMATVBHOM AOKYMEHTaLMn Ha cuctemy MITOHACC
[OMyCcKaeTCs UCMNO/b30BaTh TEPMUH «3KCM/lyaTtalMoHHas rOTOBHOCTbY.

2.1.5 norpewHocTb mecToonpegeneHus (ErrorofPositioning): Pa3HOCTb n3MepeHHOTo naelicTBUTENb-
HOro NoNoXeHUi NoTpebuTens B paboyeii 3o0He cnuctembl FINTOHACC ¢ 3aaHHbIM YPOBHEM AOCTYMHOCTM U HafeX-
HOCTW. BblpaXeHHas B NPOLeHTax yCTaHOBJ/IEHHOTO NepnoAa BpeMeHn, BTeHeHNe KOTOporo o6ecneymBatoTcs yka-
3aHHble YC/I0BUS.

2.1.6 norpewHOCTb Nepegayn BceMMpHOro KOOPANHUPOBAHHOTO BPEMEHMW FrOCYAapCTBEHHOTO 3Ta-
NloHa BpemeHu n yactoTbl Poccuiickoii ®egepauyun (Time TransferAccuracy ofRussian Federation Universal

M3paHune ocmumnansHoe
2* 1
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Time Coordinated): PazHocTb BceMWpPHOro KOOPANHNPOBAHHOTO BPEMEHW rOCYAapPCTBEHHOMO 3TasioHa BPEMEHU 1
yacToTbl Poccuiickoii ®epepaunm 1 BpeMeHu, NOSyYeHHOro B pedy/ibTaTe MecToo/ipefenieHns noTpebutens B
30He AeliCTBUSA CUCTeMbI C 3aflaHHbIM YPOBHEM JOCTYMHOCTU, HAfEeXHOCTN N TOYHOCTU, BbIPAXEHHOIO B MPOLLEH-
Tax BpeMeHu 3a onpejesieHHblli Nnepuog, B Te4eHne KOTOporo o6ecnevynBaroTcs 3aaHHble YC/I0BUS.

2.1.7 HaBuUraynoHHoe nono cuctembl FMNMOHACC {GLONASSnhavigation field): CoBokynHocTb paguoHa-
BUrauMOHHbIX CUTHaNOB B paboueli 30He cuctembl [NTOHACC, no3Bonstowas n3mMepsaTb HaBUrayMoHHble napa-
MeTpbl nonpeaensiTb MECTONOJIOXEHMEe 1 BPeMS NOTpe6uTens ¢ TpebyemMbiM YPOBHEM AOCTYMHOCTU, HAEXHOCTH
N TOYHOCTWN.

2.1.8 pa6oTtocnoco6bHblii cnyTHuk {Operational Satellite): CnyTHUK cuctembl MMOHACC, cnoco6HbI ne-
pefaBaTb pagMoOHaBUraLMOHHbIM CUrHaI ¢ napamMeTpaMun U CTPYKTYpoOii, COOTBETCTBYIOLWUMN YCTAHOBNEHHbIM B
NHTepdelicHOM KOHTPONIbHOM AOKYMeHTe [1]. nonyuusLwnii noaTBEPXAeHWe 0 ero paboTocnoco6HOCTM B HaBUra-
LMOHHOM COO6LEeHNN.

2.1.9 HaBuraunoHHoe coobuweHune {Navigation Message): Hdopmauusa o6 achemMmepugax, BPEMeEHU, CO-
CTOSIHUW CMYTHUKOB, NpejcTaB/ieHHasn B LnppoBoM BuAe, CTPYKTypa KOTOPO COOTBETCTBYeT yCTaHOB/IEHHOl B
NHTeptheiCHOM KOHTPO/IbHOM AOKYyMeHTe (1). C TOMOLLbIO KOTOPOI MOAYNNPYIOT PaAnoHaBUTraLMOHHbI CUTHa.

2.1.10 mecToonpepeneHue {Position Solution): OnpepeneHre NPoOCTPaHCTBEHHbIX KOOPAUHAT NYTEM NCEB-
A0fabHOMEPHbIX U3MEPEHUI N UCMOMb30BaHNA HaBUTaLMOHHbIX COOBLEeHN Co CNYTHUKOB cuctembl FI/TOHACC.

2.1.11 HagexHocTb o6cnyxuBaHusa {Service Reliability): BoinonHeHne cuctemoii TNTOHACC cBoux
hyHKUWNIT B TeUeHne onpeaesieHHOro nepnoaa BpeMeHW Npy yCTaHOBIEHHbIX YC/IOBUSAX 3KCNyaTauuu.

2.1.12 nepepblB B HaBUrauMoHHOM ob6GecneyeHWnM KaHaroOM cTaHAapTHOW ToyHocTu (Semce
Degradation): Meproa BpemeHu, B TeHeHMe KOTOPOro oAnH nnv 6onee NnapameTpoB KaHana CTaHAAaPTHOM TOYHOCTH
HKA He BbINONHAIOTCA M NOTPpebuTenm n3eelieHbl 06 3TOM 3apaHee.

2.1.13 oTka3 B HaBuUraynoHHomMm ob6ecneueHunm (Service Failure): Co6biTue, npoucxoasuee B onpesae-
NeHHbI Nepuoj BpeMeHN, B TeYeHNe KOTOPOro o4uH nam 6osiee napameTpoB KaHana CTaHAapTHOM TOYHOCTU HaB K-
raMoHHOro KOCMUYEeCKOro annapaTa He BbIMOJIHATCA U NoTpe6uTeNnn He n3BeLLEHbl 06 3TOM 3apaHee.

2.1.14 nceBpoganbHocTb (Pseudorange): Pa3sHOCTb MeXAy BpeMeHEM Npuema curHana nosb3oBaTeniem
Y BpeMeHeM nepepayvm ero co cnytHuka cuctemol NTOHACC, yMHOXeHHaa Ha CKOPOCTb pacnpocTpaHeHus pa-
AVNOBOJIH B NPOCTPaHCTBE.

2.1.15 reomeTpuyeckunii akTop yxyaleHNs TOYHOCTM No BeKTopy nonoxeHusn (Position Delution of
Precision): OTHOLWeHVe TpexMepHO NOrpeLHOCT MecToosipee/ieHNs BTOUYKE HAXOXAEHNS NoTpebuTens K no-
rpPeWwHoOCTN N3MepPEHNs NceBoAaIbHOCTH.

2.1.16 pagnoHaBuraymnoHHblii curian (Radionavigation Signal): PaguocurHan koga cTaHf4apTHOR TOUYHO-
CTW. U3/ly4aeMblii HaBUraLUMOHHbLIM KOCMUYEeCKUM annapaTtom 1 MOAy/IMpoOBaHHbI NceBAocyyaliHo nocnegosa-
Te/IbHOCTbIO a/IbHOMEPHOTO KoAa, MeTKOW BpeMeHN 1 L poBoii nHopmMaLlmnein HaBUrauMoHHOro coobLeHuns,
COOTBeTCTBYlOLWEro Tpe6oBaHnAaM VIHTepdeiCHOro KOHTPOIbHOIO AOKyMeHTa [1].

2.2 B HacToslWeM cTaHAapTe NpMMeHeHbl crieaytoune 0603Ha4eHNA N COKpaLLeHNN:

AC — anbmaHax cuctembl [JTOHACC;

FMOHACC — rnobanbHas HaBuraumoHHas CrnyTHMKoBas cuctema Poccuiickoih ®epepaumnu;
F'HCC — rnob6anbHas HaBUrayMoHHas CNyTHUKOBas cuctema:

3NC — 3aknago4HoO-U3MepuTesibHas cCucTema;

NKO— nHTepdelicHbIi KOHTPObHbIN JOKYMEHT;

KNC — komaHAHO-usmepuTenbHasa cuctema;

KCT — kaHan ctaHA4apTHO TOYHOCTY;

M/B — MOCKOBCKOe fileKpeTHOe BpeMs:

HAJl — HaBuraymoHHas annapaTtypa notpebuteneii:

HKA — HaBUrayMoHHbI KOCMUYeckuii annapar;

HM — HaBuraynoHHoe none;

M3-90 — reoueHTpnyeckas cuctema koopanHat Poccuiickoin Pegepaunm 1990 r. (napameTpbl 3emam 1990 r);
NMKA — nogcuctema KOCMUYECKUX annapaTtos;

MKY— noacucteMa KOHTPOA U ynpaBfeHuns;

CKMN — cpegHekBagpaTuyHas NnorpewHocTb:

3/ — akcnnyaTtaynmoHHaa AOKYMeHTauuns;

UTC(SU)— yHMBepcanbHOe KoopAnHMpoBaHHOe Bpemsa Poccuu;

GMT — rpuHBUYCKOE CpesiHee Bpems;

GPS — rnob6anbHas HaBUraLMoHHas cnyTHuUKosas cuctema CoenHeHHbIX LLTaToB AMEpuku;
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POOP — reoMeTpuYecKnii hakTop yxXyALWeHUss TOHHOCTU MO BEKTOPY NOJIOXEHUS;

MCOV — uncno ceaHcoB 3a CyTKW, B KOTOPbIX He 6bl/11 BbINONHEHbI Tpe6oBaHKA No paboyeii 30He;

MDATA— 4nC/i0 NOTEPSHHbIX CeaHCOB 3a CYTKMN N3-3a HETOTOBHOCTU CNYTHMKA K paboTe C Nnonib3oBaTesieM;

MAVL— uuncno ceaHCcOB MecToonpeaeniemMmuii 3a CyTK1 B UHTepBasie, B KOTOPbIX 6bl/11 BbINOJ/THEHbI TPe60BaHMSA Mo

[OCTYIMHOCTU;

MREL — uncno ceaHCOB, HE MPUTOAHbIX 4151 OLLEHKN NOrPELHOCTN MecToonpeaeneHns;

RAVE— cpefiHsSl OLeHKa HaleXXHOCTHY 3a rof;

R (daya) — cpeaHsisi oueHKa HageXHOoCTU 3a CyTKU;

Rp— MrHoBeHHOe 3HauYeHMe HafexHOCTU BTOUKe paboyeit 30HbI;

aave — CcpeflHECYTOYHOE 3HayYeHue AOCTYNHOCTN B TOUKe paboyeli 30HbI 3a 60 cyT.;

Aisv Waya) — cpefHecyTO4YHOe 3HayeHue JOCTYNMHOCTM BTOUYKe paboyeli 30Hbl 3a CyTKU;

Ap— MrHoBeHHOe 3Ha4yeHune JOCTYMHOCTN B TOUKe paboyeii 30Hbl;

Cp— MrHoBeHHOe 3HaYeHue OLeHKMN cyllecTBOBaHWNA paboyeli 30HbI B TOUKE;

C4SV— 3HaueHue paboyeli 30HbI B NIpoLeHTax;

SAcc— o6l ee YnNCc/0 ceaHCOB MecToosIpeAesieHniA B3a4aHHON TOUKe 3a CYTKU 151 OLLeHKW NOrpeLlHoCT MecTo-

onpepesieHNs. cooTBeTCTBYlOLee Tpe6oBaHNAM K paboyeli 30He, AOCTYMHOCTU U HAAEXHOCTH;

SCov— 4MC/0 CeaHCOB MecTOOopeAesieHnii B 3alaHHON TOUKe 3a CyTKW;

Sa— 4ynucno ceaHcoOB MecTooMnpeAesieHNit B 3a4aHHON TOYKe 3a CYTKU, NPU KOTOPbIX BbINOJTHAMIOCL Tpe6oBaHme
[OCTYMHOCTU;

SH — uyncno ceaHCOB MecToO/IpefeNieHnNin B TOUKe 3a CYTKW, NPWU KOTOPbIX BbINOJTHANOCL Tpe6oBaHne Hagex-
HOCTMW.

3 TexHuueckue TpeboBaHUs

3.1 O6wumre Tpe6oBaHNA

3.1.1 B npouecce mectoonpegeneHns HAT gomkHa NpoBOoAUTbL N3MepeHNs NceBA0[AaNbHOCTN A0 Nt060ro
noarotoBsieHHOro k pabote HKA TTOHACC, Haxoasilerocs B 30He ee paguoBUAMMOCTU, a TakKXKe NPUHUMaTb n
o6pabaTbiBaTb HaBUraLMOHHble COOGLLEHNS, CoAepXalMecs B COCTaBe CMYTHUKOBbIX HABUTALMOHHbIX paguocur-
HanoB. NogrotoBky HKA Kk pa6oTe NpoBOAAT C NOMOLbIO TEXHNYECKUX cpeacTB cuctembl MTOHACC, yka3aHHbIX
B puaoxeHnun A.

[ns nepecueta napameTpoB achemepuj, NosTyHeHHbIX U3 HaBUTaLMOHHOTO COO6LEHNS CMYTHNUKA HA MOMEHT
N3MepEeHUs, NCMNOJIb3YIOT a/ITOPUTMbI, NPUBEAEHHbIE B NPUMOXEHUN B. NN 3KBUBaNEHTHbIE UM arOPUTMbI NO
TOYHOCTU.

3.1.2 na npoBefeHns mecToonpeAesieHNs UCNO/Mb3YOT CUTHaN CTaHAapTHOW TOYHOCTH Ha yacToTe L1 ¢
TakToBOW YacToToli 0.511 MIy. NnpeAHa3HaUYEeHHbI ONS rpaXAaHCKUX NoTpeGuTeneii.

3.1.3 OrpaHuyeHunsa npun onpepgesnieHnn napametpos KCT

MapameTpbl KCT onpefenstoT C y4eTOM;

- MoZenun olwnbok noHocdepsbl;

- Mogenu owmnbok Tponocdepsl;

- MHOrO/1ly4eBOro pacnpocTpaHeHus cunyana.

3.1.4 OrpaHn4YeHuns Ha xapakTepnctukm cuctembl MNTOHACC

3.1.4.1 B nogcuctemy HKA fo/KHbI BXOAUTb HE MeHee 21 HKA.

3.1.4.2 NIHTEHCNBHOCTb KpaTKOBPEMEHHbIX OTKa30B CMYTHUKOB A0/1XHa 6bITb He 601ee 0.978.

3.1.4.3 NHTEHCMBHOCTb 3aMeHbl BbilleWmnX U3 CTPOSA CYTHUKOB (MpuY rpynnoBbIX 3anyckax no TPW CAyTHU-
Ka) A0/MKHa 6bITb He 60/1€ee WeCcTn CNYyTHUKOB B roA.

3.1.4.4 Cpok 3aMeHbl BblleALero n3 cTpos cnyTHUKa Jo/kKeH 6bITb He 6onee:

- n3opbutanbHoro pesepsa — 20 cyT;

- ¢ 3emnn— 50 cyrT;

- cpegHnii — 30 cyT.

3.1.4.5 CpegHekBaapaTU4YHble NOrpewHoCcTn adpemepu CNYTHUKOB HE AO/MKHbI NPeBblWaTh;

- BAONb 0p6UTbl — 20 M;

- no 6uHopmMann — 10 m;

- M0 paguycy-sekTtopy — 5 m.

3.1.4.6 CpegHekBagpaTnyHas NorpeHocTb B3auMHOW CUHXPOHM3aL M 60PTOBbIX YHaCOB CMYTHUKOB B CUC-
Teme A0/MKHa 6bITb He 6o1ee 20 Hc.

3.1.4.7 NMpegenbHble cMmelweHns HKA B N10CKOCTY OP6UTLI OTHOCUTESIBHO €0 HOMUHA/IbHOTO NOJIOXEHUA B
TeyeHWe cpoKa akcnayaTaunm He AO/DKHbI NpeBbiwaTh * 5e.

3—1743 3
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3.1.4.8 MMoporosoe 3HayeHne hakTopa PDOP fA0/1KHO 6bITb He 60N1€ee 6.

3.1.5 Tpe6oBaHUA K NPUEMHUKY

3.1.5.1 KOHCTpYKUMs NpueMHuKa ,0/1)XKHa COOTBETCTBOBAaTb Tpe60BaHNAM HTepdelicCHOro KOHTPO/IbHOTO
LOKyMmeHTa [1].

3.1.5.2 MpreMHUK A,OKEH HAYNHATb U3MEPEHUSA HaBUTaLMOHHbIX NapamMeTpoB C yria He MmeHee 5° OTHOCU-
Te/IbHO TOPU30HTA.

3.1.5.3 MpueMHUK A0/KEH MPOBOANTL MOCTOO/IpeAesieHme BcucTtemax koopauHart M3-90 u BpemeHn UTS{SU):
AN nepexoja KAPYrMM cucteMam KOopAuHaT U BpEMEHU O0/MKHbI MCNOJb30BaTbCA COOTBETCTBYOLME MaTPULLbI
nepecueTa, NnpuBeAeHHble B [1] — [3].

3.1.5.4 MprUeMHUK [0JIKEH NPOBOAUTL C/IEXEHNE U MeCcToonpeaesneHne nNo U3MepeHNsaIM He MeHEE YeM C
yeTbipex HKA.

3.1.5.5 MpremMHUK AO/DKEH UCKAOYaTb U3 Npolecca mecTtoonpeaeneHus nio6oin HKA B cnyyae nosBneHms
B HaBUTauMOHHOM COO6LWEeHNM NpU3HaKa HencnpaBHocT HKA.

3.1.5.6 CpegHekBagpaTMyHas norpewHocTb N3MepeHuns nNcesAofaslbHOCTU MPUEMHUKOM He [J0/1KHa 6bITb
6onee 5 m.

3.2 3HayeHnsa napameTpoB paguoOHaBUTraLMOHHOTIO nons

MapameTpbl pagnoHaBUraLMOHHOrO NOJISt He AO/IXKHbI NMPeBblWaTh 3Ha4YeHWn, NpuBeAeHHbIX BTabnuue 1.
MapameTpbl pagnoOHaBUTaLMOHHOIO MOA PacCYMTbIBAlOT METOA0M MaTteMaTUyYeCcKoro MoAesIMpoBaHns C y4eTom
Tpe6oBaHuii 3.1.

Mpumepbl pacyeTa 3Ha4YeHUli NnapaMmeTpoB pagnoHaBUraLMOHHOIo Noa NpueeAeHbl B NPUIoXeHnn B.

Ta6numya 1— 3HayeHVsi NnapameTpoB PaAMOHABUTALMOHHOTO MO

HaumeHoBaHune napameTpa 3HauyeHue Ycnosua un orpaHu4vyeHuns

Pabouas 30Ha cucTembl 98.0 PacueTbl NpoBOAAT MO JaHHbIM YeTbipex u 60-
flee CNyTHUKOB B TeveHune 24 .
YeTblpe cryTHUKA [O/MKHbI 06ecneymsaTb dak-
Top PDOP He 6onee 6.
Yron mecTa CryTH/Ka [JO/KEH 6bITb 5"
B cootBetcTBUM ¢ AC B MNKA 0/KHO ObITb He
MeHee 21 paboTatoLLero cnyTH1Ka

JloCTyNHOCTb 06CNYXM1BaHWSA B CpefHEM PacyeT npoBOAAT C y4yeToM 3HaueHus paboueii
no noBepxHocTn 3emnu. %, He MeHee 99,64 30Hbl, NepnofoB 3aMmeHbl HKA n BoccTaHOBEHUSA
pa6oTocnocobHocT HKA.
OnpegensioT cpegHee 3HayeHne M3MepeHuin 3a
60 cyT myTeM ycpefHEeHUsi CYTOUHbIX 3HAYeHW Mo
NoBEPXHOCTN 3emn

HagexHocTb 06CNyXuBaHUs B CpegHeM PacueTbl NpoBOAAT, eCNM paboyas 30Ha W Aoc-
Mo NoBEepXHOCTU 3emnn. %. He mMeHee 99.98 TYNHOCTb COOTBETCTBYIOT YCTAHOB/EHHbLIM Tpe6oBa-
HUAM.

MoporoBasi NOrpeLLIHOCTb MECTOONPEAEEHNS B
nnaHe goskHa 6biTb He 6onee 140 m.

OnpefensioT cpegHee 3Ha4YeHNe M3MepeHwnii 3a
OfMH rof, NyTeM yCpeAHEHUS CYTOUHbIX 3HAYEeHWi Ans
XyZLUeli TOUKM Ha NOBEPXHOCTW 3eMu.

Bpemsi nokanusaumm oTkasa [O/MKHO OblTb He

6onee 18 u.

MorpelHoCTb MecToonpeaeneHns. M. He PacueTbl NpoBogAT, ecnn paboyas 30Ha, [OCTYN-
6onee: HOCTb 1 HaZIEXXHOCTb COOTBETCTBYIOT YCTAHOB/IEHHBIM

B FOPU30HTa/IbHON MAI0CKOCTU: TpeboBaHMAM.

- 3a 95 % BpemeHun 28 3HaueHusa onpefensT B TeyeHue 24 4 ans nio-

- 3a 99 % BpemeHun 140 6011 TOUYKV Ha NOBEPXHOCTU 3emnun

no BepTuUKanu:

- 3a 95 % BpemeHun 60

- 3a 99 % BpemMeHu 585
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OKOHYyaHue Tabnuubl 1

HaumeHoBaHue napametpa 3HaueHune Ycnosua u orpaHuyeHns
MorpelwHocTb nepeaayn BpemeHn UTC(SU) PacueTbl NpoBoAAT, ecnn paboyas 30Ha, AOCTYN-
3a 95 % BpeMeHu, HC. He 6onee 700 HOCTb 1 HA}€XXHOCTb COOTBETCTBYIOT YCTaHOB/IEHHbIM
TpeboBaHusM.

Mpu pacyeTax yunTbIBaKOT MOrpPeLUHOCTb NPUBA3-
KN BPEMEHW CryTHUKa W ero nepegady nosib3osate-
nio.

3HayeHus onpefensawoT B TedeHne 24 4 ans nio-
60/i TOUKM NOBEPXHOCTU 3emnun

4 MeToAbl UCNbITAHWIA

4.1 O6wmne Tpeb6oBaHMUSA

OCHOBHbIe NapaMeTpbl HaBUTraLMOHHOIo nosisa cuctemsl NNTOHACC onpeaensaloT MeTo40M MOAEeTMPOBaHNA
yHKUMOHMpPOBaHuA cuctembl NNTOHACC B npouecce NpoBeAeHNsA CTaTUCTUYECKNX UCMbITaHWA. MNpy 3TOM B 06-
LY CTaTUCTUKY MOZennpyeMblX n3mepeHnii no paboyeli 30He fonyckaeTCs BK/IOYATb MU3MEPEHUSA MO peasibHbIM
curHanam HKA. nosly4yeHHbIM B COOTBETCTBYHOLWMX TOUKax paboyeli 30Hbl HABUTALMOHHBIM NMPUEMHNKOM, Napa-
MeTpbl KOTOPOro COOTBETCTBYIOT Tpe60OBaHUAM, YCTAHOB/IEHHbIM B HACTOSALWEM cTaHAapTe.

MpnumMeyaHne — Metogbl onpefeneHns napamMeTpoB pafvoHaBUraLMoHHOro nosns cuctemsl MMOHACC
rapMOHM3MPOBaHbI C aHaNIorMYHbIMKM MeTogamu, paspaboTaHHbIMU Ans cucteMbl GPS. nockonbky cuctemsl FNOHACC
1 GPS ncnonb3yloTcs kak mexayHapoaHsie [3] — [5].

4.2 OnpepeneHne paboyei 30HbI

Pa3mepbl pabouyeit 30HbI OnNpeaensaloT BCreAyloweidl Nnocnes0BaTe/lbHOCTM NpU BbINONHEHUN TpeboBa-
HUi 3.1 ana no60oi Toukm 3eMNn B TedeHUe 24 4 No crieayowemMy airoputmy

- no AC paccunTbIBalOT MOSI0OXEHNS CMYTHUKOB (BK/1lOYas HencnpasHble CMYTHUKMN) KaXAyto CeKyHAay B Teye-
Hue 244.;

- paccumnTbIBalOT YT/Ibl MeCcTa A8 KaXA0ro cnyTHuka 6e3 yyeTta pesibea MECTHOCTH;

- ecnn YyeTbipe naun 60s1ee CNyTHUKOB HAXOAATCS B30He BMAMMOCTHY (yron mecTta 6onee 5°) B MOMEHT K. AN
onpejesnieHNss MECTOMO/I0XEHNA BbIGUpatoT co3Be3ane CNYTHUKOB C HaMMeHbLW M 3HayeHnem PDOP. Eciin PDOP
paBeH UM MeHee 6, TO MTHOBEHHbI KO3 ULMEHT paboyeii 30HbI Cp NpUHMMALOT paBHbIM 1.

Ecnu B 30He pagnoBUANMOCTN HAXOAUTCSA MeHee 4YeTblpex CNyTHUKOB nunu ecnn PDOP 6onblie 6 gnsa
no6ol KOM6MHaLUMN M3 YeTbipex CMyTHMKOB, TO Cp cunTatloT paBHbIM O:

- BENIMYNHY paGoueii 30HbI (C4SV), % , paccuMTbiBalOT No chopmyne

Scov

X O

c*s™r A~ r 100’

rae SCov — 4ncno ceaHCOB MecTooMnpeaesnieHnii B TOUKe 3a CyTKu, paBHoe 86400 c,

Cp— MrHOBEHHOE 3Ha4YeHue OLeHKN cyllecTBOBaHUsA paboyeli 30HbI B TOUKe, C.

4.3 OnpepeneHve 4OCTYNHOCTU 06CNyXUBaHUA

JocTynHoCTb 06CNyXnBaHusa onpeaensatoT BTeyeHne 24 4 Ha NOBEPXHOCTU 3emMun B Ccreaytolei nocneno-
BaTe/IbHOCTW Npu o6ecneyeHnmn BbIMONHEHNS TpeboBaHuii 3.1,3.2 A4Na onpefeneHHOro 3Ha4eHns paboyeii 30Hbl
Ha MOMEeHT onpegenieHnsa AOCTYMHOCTU:

- MPOBOAAT eXeCeKyHAHble N3MepeHUs no Bcem pagnosngmmbim HKA BTeueHue 24 4 B TOUKe;

- MPOBEPSIOT, COOTBETCTBYET 1M paboyas 30Ha yCcTaHOB/IEHHbIM TpeboBaHUAM: ecnim paboyas 30Ha B Kakoli-
NNM60 MOMEHT BPEMEHU HE COOTBETCTBYET YCTAHOB/IEHHbIM Tpe6oBaHUAM (YNC/I0 CNYTHUKOB 60/1blie Tpex n PDOP
paBeH UM MeHee LWecTun), TO NPOBEPKY AOCTYNHOCTU 06CNYXMBaHNA He NPoBOAAT. OnNpeaensioT YHAC/IO CeaHCoB
3a CYTKW, B KOTOPbIX paboyas 30Ha He COOTBETCTBYeT yCTaHOB/IEHHbIM TpeboBaHusam. MCOV no popmyne
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Scov

MCOV w86400 - | C
p-1

rae Cp— MrHOBEHHOe 3HayeHue OLEeHKN CylecTBOBaHMA paboyeli 30HbI B TOUKE, C;
Scov,— 4uC/I0 CeaHCOB MecTooNnpeaesieHNn B TOUYKe 3a CyTKKU, paBHoe 86400 c;

- KQXAYH CeKyHAY aHanM3nMpyloT nepefaBaemMble CNYTHUKAMW HaBUTaLWOHHbIe COO6LLEHUS, YUTOGbI NPo-
BepUTb, FTOTOBbI /11 BCE YeTblpe BblbpaHHbIX CNyTHUKA K paboTe. Ecnn Bce YeTblpe CNyTHMKA FOTOBbI K paboTe.
Ap cunTaloT paBHbIM 1, ecnm XoTsa 6bl OANH U3 CMYTHMKOB He rOTOB K paboTe, To ApcuuTtaroT paBHbIiM 0. Ecnin oguH
WNJIN HECKOJIbKO N3 BbIGPaHHbIX CMYTHUKOB HE TOTOBbI KpaboTe, TO NPOBOAST NOBTOPHbIN BbIGOP YETbIPEX CMYTHU-
KoB. Ecnn komb6uHaumsa cnyTHUKoB o6ecneunBaeT PDOP 60/1ee uan paBHbIi LUECTU, UK eCNuv XOTSA 6bl O4NH U3
CNYTHWKOB He rOTOB K paboTe, To Ap cuuTaloT paBHbIM 0;

- onpeaenstoT YNC/I0 CeaHCOB MecToonpeAeneHnin Sg, NpoBOANMbBIX 41 MPOBEPKU JOCTYMHOCTU 06GCYXN-
BaHUsA. No popmyne

Sg= Scov- MCOV-MDATA.

roe MDATA — 4ncio NoTepsiHHbIX CEAHCOB 3a CYTKU M3-3a NJIaHUpyeMblX NepepbiBoOB B paboTe CNyTHUKA;
MCOV — uncno ceaHcoB 3a CyTKW, B KOTOPbIX paboyas 30Ha He COOTBETCTBYeT yCTaHOB/IEHHbIM TpeboBa-
HUAM;
- paccumMTbIBaKOT AOCTYNHOCTb 06CNYyXnBaHus 3a cyTkn AiSV (day6). %. no coopmyne

300ar
|

A4sv{dayd) = Sjjocj. 100,

- paccuMTbIBalOT cpefHee 3HaUYeHWe AOCTYMHOCTY 06CNYyXMBaHNUS 3a cyTku Aave 3a 60 cyT nocnefoBsa-
Te/ibHbIX M3MepeHuii no hopmyne

1 AisVv{dayd)
a-1

maye~ 60

4.4 OnpepeneHue HafeXHoOCTU o6CNyXuBaHuUA

HapgexHocTb 06CnyXunBaH/s onpeaenstoT B TeX TOUKax Ha NoOBEPXHOCTM 3eM/n, rae obecnevynBaeTcs Bbl-
nosHeHne TpeboBaHW K paboyeit 30He U AOCTYNHOCTU. Mpu onpeAesnieHNn HagexXHOCTU 06CNYXNBaHNA B TOUKaxX
paboyeii 30HbI MOPOroByO NOrPELHOCTL MecToonpeaesieHns B NaaHe U3-3a oTka3oB HKA npuHUMatoT paBHOM
140 m.

HagexHocTb 06CnyXnBaH/Us oNpeaesifiioT NO yCPeAHEeHHbIM CYTOUYHbIM 3Ha4YeHnAM 3a 1 4. a cpeHee 3Ha-
YeHMe HafeXXHOCTN 06CNYXNBAHMNA Ha MOBEPXHOCTU 3eM/IN 3a CYTKM ONpeaenatoT Npu BpeMeHu siokanmsaunm
oTka3a NKA He 6onee 18 u.

OnpepgeneHne HafeXHOCTN 06CYXXMBaHWUS NPOBOAAT BCeAytoLei nocnegosaTenlbHOCTH:

- pacnonaratT NpUemMHUK BTpebyemMolii Touke paboyeli 30HbI U BTeUeHne CyToK 0becrneumnBaloT exxecekyHa-
Hoe HabioeHne 3a BCeMy BUANUMBIMU CYTHUKaMWU;

- onpefensaoT AOCTYNHOCTb 06CNYXNBaHUS; €CNU AOCTYMHOCTb 06CNYXNBAHUA B KAKON-TMGO MOMEHT Bpe-
MeHU He COOTBeTCTBYeT yCTaHOB/IEHHbIM TPe60BaHNAM, TO onpegesieHne HafeXxXHoCTU He MPOBOAAT.

- onpeaensoT YACNO CEeKYHAHbIX CeaHCOB MecToonpeAeneHni 3a CyTk1, B KOTOPbIX AOCTYMHOCTb 06CAYXM-
BaHWsS COOTBETCTBYET yCTaHOB/IEHHbIM Tpeb6oBaHusam MAVL no dpopmyne

shocr
MAVL = 86400 - | Ap\
p-1

- paccynTbiBaKOT NOrpewHOCTb MecToonpeaesnieHna B niaHe,
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- paccunTbIBalOT WNPOTHYIO Ne(/K) n gonroTHyto NN((A cocTaBnawoLiMe NOTPELIHOCTY MECTOONPeAENEHNS B
MeTpax Ha Kaxablii MoMeHT Bpemexu tk no popmynam:

AB(/*) = (1 *) - *. 1111319.4908 cos @ Sle;

AN (tk)= [pmM, urerf{tk) - b r* 1111319.4908
WAN NO 3KBUBANEHTHbLIM (hOPMYy/Iam:

(F(O)+ K2ATS2 )+ K3,A/S\3 (tk) + K 41ArSv4 (f*);

AT (MF)*AL2 A BVE (M%) +82218%4 &il)+A327rSI3 (A) T A*2A1SVA ()

roe Kj — KoagumumeHTbl MaTpuLbl CUCTEMbI YPABHEHWI A1 MECTOONPeAe eHNs;
Arsy — pa3HOCTb CMPOrHO3MPOBAHHOIO U U3MEPEHHOTO 3HAYeHWi NCeBA0AANBHOCTENR:

}— Pa3HOCTb N3SMEPEHHOIo N N3BECTHOIO 3HaYeHUI AO0NTOTbl HA MOMEHT BpEMEHU

[choTm40rei (1) - chieB] — pa3HOCTb NU3MEPEHHOTO M M3BECTHOIO 3HAYEHWNI WNPOTbI HA MOMEHT BpemeHn tk

3aTeM paccuMTbiBalOT FOPU3OHTaNIbHYIO norpewHocTs AH(tk)

AH(0=(M0)2+M0)2
- OnpeaensitoT ceaHcCbl, B KOTOPbIX MOrPeWHOCTb B NnaHe 6bina 6onee 140 M; 3Ha4YeHMEe HageXHOCTH /?p
cUMTaloT paBHbIM 1, a ecnu NOrpewHoOCTb B NaHe MeHee 140 M. TO 3HadyeHMe HafexXHocTwu/N cyuTtatroT

paBHbIM O;
- onpefensaT YAC/I0 MecToonpeaenennii 4NA OLEeHKN HafgexXHoCTM o6enyxnsaHna SH

Sw= scov* MAVL- MCOV-MDATA;

- paccuuTbIBalOT HagexHocTb R (daya) 3a 24 4 no popmyne

SHAB
X «p
R{daya)* 1 - " -emr ;

- paccuunTbIBalOT CpeaHerogoByo HagexHocTb RAVE no 365 cyT oueHkaM HafexXHoCTu no hopmyne

:Fsl\/é ayJ\
Rave“ — 365----- 10°-

4.5 OnpepgeneHve norpewHoOCTN mectoonpeneneHns

MorpewHocTb mecToonpegeneHnsa ecucteme NOHACC onpefensioT crieAyowmmMm MeTo40M Npuv BbINo-
HEHUN yCTaHOBJ/IEHHbIX TPe60BaHUii B TedeHne 24 4 4nsa Nto60oi TOUKM NoBEPXHOCTN 3emn.

N3mepeHnn NpoBOAAT KaXAyl CeKyHAY B TeueHue 24 4. MNpu KaxA0M U3MepeHnn npoBepsioT, COOTBET-
CTBYeT /1N HafEeXHOCTb 06CNYXNBaHUA YCTaHOBIEHHbIM TpeboBaHUaM. Ecnm HagexHOCTb 06CyXnBaHusa npu
KakoM-n1M60 n3MepeHnUn He COOTBETCTBYET yCTaHOB/IEHHbIM TPe60BaHNAM, TO MU3MEPEHMNE He YUNTbIBAOT.

3aTem paccuuTbiBaloT ob6uiee umcsio ceaHcos SACC 1 BbIUMUCIAIOT MOrPELIHOCTb ONpeAeeHnss MecTonosio-

XXEeHUs no dpopmyre

SACC=86400- MCOV-MAVL - MREL - MDATA.

roe MREL* f. R
P-i

4—1743 7
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OnpegeneHne NOrpPeLHOCTM B N/1aHe pacCcUYnTbIBAlOT MO C/ieAyoLWemMy anropuTmy:
- pacyeTbl NPOBOAAT KaXAYl0 CEKYHAY B TedeHue CyTokK;

* paccunTbIBalOT WKPOTHYtO Ae(t,) n gonrotHyto An(1*) cocTaBnstowme oWNGKN B KaXAblii MOMEHT Bpeme-
no popmynam:

O®("™ )=['m**« **» (N )-X s0e]t11319.4908 cos ® " ;

an(/*)=[d T8, ~ (~*)-® ~]111319.4908

WU MO 3KBMBAJIEHTHbLIM chopmynam:

(F*)-*K2i[] A y2 (M) 41310758 ('*) +K a1 [/By4 (™);

bn[tk)=Ki2ArSvi (fk)+ K 22Arswp (~)+/C 32Ars 13 IfA) +/C42ATsya M *

roe Kf — koadppmumeHTbl pewatoueil MaTpuubl;

95 %

A/sy— pPa3HOCTb CI'IpOI’HO3VIpOBaHHOI7I n M3MepeHHOVI I'ICG,CI"CI,O,D,aJ'IbHOCTeVI;

[~-rnaamiw (fA) - -«.Te] ~ pa3sHOCTb N3MEPEHHOW 1 N3BECTHOW A0/TOTbl B MOMEHT BPeEMeHM t,\

[d/nB**n«|(™)_cp BB*] — pa3HOCTb MU3MEPEHHOI 1 U3BECTHOW LUIMPOTbl B MOMEHT BPEMEHU <

-3aTeM paccuMTbIBalOT FOPM30HTasbHYO norpewHocTs A H (fA no hopmyne

2\
EpaccunTbIBalOT pacnpegesieHne OLeHKN NorpeLHocTell nonpeaensitoT NOrPewHOCTb, COOTBETCTBYIOLLYIO
199.99 % ucnbITaHWit, N0 PopMyiam:
AH,5 = AH npn n=INTEGER (0.95 S,,cc),
AH,3*, =AH npu n=INTEGER (0.9999 SACD.

OnpepeneHne NOrpewHOCTN MecToonpeaesnieHNa No BepTukaau onpegensatoT rno ciefyowemy ajiroputmy:

* pacuyeTbl NPOBOASIT KAXAYIO CEKYHAY B TEYUEHUNE CYTOK;
paccunTbiBalOT BEPTUKA/IbHYIO COCTABJ/IAIOLLYIO MOTPeLHOCTU Ha KaXablii MOMeHT Bpemenu tk Morpew-

HOCTb No BepTukanu Au(fJ. M. paccunTbiBatoT no popmyne

roe

95 %

MM =
nnun no doopmyne
Ail(fA)~K"3ArS [tr+KggAfgh (O +74a3”rsv4 (Na)»

— KoahpuumeHTbI pellatoLein MaTpuubl;

Arsv — pa3HOCTb CNPOrHO3MpoOBaHHO’ N U3MepeHHO NceBaoAabHOCTEN;
[Mmeasured (O - "e.te] “ pasHOCTb M3MEPEHHOW U U3BECTHOI BEPTUKA/IN BMOMEHT BPEMEHU A

* paccynMTbIBalOT pacnpegesieHne oLeHKN NorpeLHocTell nonpeaenstoT NOrpewHoOCTb, COOTBETCTBYIOLLYIO
199,99 % ucnblTaHWii No hopmynam:

AVgj = AV npu n = INTEGER[0.95SACO);

AV,m = AV npu n= INTEGER(0.9999Sacc).
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4.6 OnpepeneHne NorpewHocTn nepegayn spemeHn UTC(SU)

MorpewHocTb nepegayun sBpemeHn UTC(SU) B cucteme NOHACC onpefensatoT Mo M3BECTHbIM COOTHOLLEe-
HUAM cpefHeKBaApPaTUYHOW NOrPewHOCTN B TOUYKE MPU BbIMOSIHEHUN YCTAHOBIEHHbIX TPE60BaHUIA 1 HANNYNK KO-
opAuHaT u wkasnbl FocyaapcTBeHHOro atanoHa UTC(SU).

MorpewHocTb Nnepegayn UTC(SU) Bcucteme N1OHACC onpegensatoT 3a nepuopg 24 4 ans no6oii Toukn
NOBEPXHOCTUN 3eM/IN.

4.7 O6bem CTaTUCTUKN ANA ONpefesieHna napaMmeTpoB pagnOHaBUTaLMOHHOTIO Nois

4.7.1 nAonpeaeneHnsa napaMmeTpos pajnoHaBUraLMOHHOIOo Nosisi paboyyto 30Hy cuctembl FITOHACC npeg-
CTaBNAOT B BuAe chepnyeckoi NoOBePXHOCTN 3eM/n, KOTOPYIO B CBOIO ovepe/b annpoKCMMUPYIOT paBHOMEPHOIA
aHanuMTU4Yeckoii ceTkoli, BYy3nax KOTOpoi pacnonaratoT HAJ.

4.7.2 AHanuTu4yeckas ceTka [lo/xXHa UMeTb criefytolne pasMmepbl:

- NO WKPOTe y3/bl A0/KHbI 6bITb PACNOM0XeHbI Yepe3 Kaxable 3°;

- N0 fOITOTe AOJ/MKHbI ObITh PACMOIOXEHbI Yepe3 Kaxable 150 MOPCKUX MUSb.

4.7.3 ANCKPETHOCTb U3MepPEeHUit n NeprnoAbl B KAXA0M y3/1e aHaIMTUHeCKOW CeTKM A0/KHbI COOTBETCTBO-
BaTb Tpeb6oBaHnAM Tabnmubl 1.

4.7.4 NapameTpbl pagMOHaABUTaLMOHHOIO NOJs ONpPeAensitioT B C/ieAyOLWen NnocnefoBaTe/lbHOCTU:

- NPOBOAAT KOMMJIEKC M3MEPEHUI B KAXAOM y3/ie aHa/IMTUYECKOWN CeTKM 3a CyTKu;

- paccunTbIBalOT cpefHeapudMeTYeCcKoe 3HaYeHne onpejesisieMblX NapameTpoB BCeX TOHek ceTku (no
pa6oueii 30He cuctembl MTOHACC).
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MpunoxeHune A
(cnpaBo4yHoE)

CoctaB cuctembl NMTOHACC

A.1 Cuctema NMOHACC npegHasHavyeHa O/1a onpefesieHnss MecTornosIoKeHNUs, CKOPOCTU ABMKEHUSA U TOYHOro
BPEMEHU CYXOMYTHbIX, MOPCKMX, BO3AYLUHbIX M KOCMUYECKUX NOTPeGUTENe.

TpeboBaHWA TOYHOCTU, HENPEPLIBHOCTMW, JOCTYMHOCTU, HAAEXHOCTM W BPEMEHW HAaBUraUMOHHbIX onpegeneHuii
BbILLENEPEYNCIEHHbIX NOTpebuteneli obecneunBaroTcs AByMsA nogcmuctemamm: MKA un MKY.

A.2 MoacncTeMa KOCMUYeCcKnx annaparos

A.2.1 MKA cuctembl IMTOHACC coctouT 13 24 cnyTtHukoB NNTOHACC unnm MoAepHU3NPOBaHHbIX CyTHUKOB [/10-
HACC-M.

MpumeuyaHune — MogepHusmposaHHble cnyTHUKM TNIOHACC-M obecneunBatoT AN BCex TUNOB noTpebutenei
60/1eB BbICOKWIA YPOBEHb TOYHOCTW, AOMOMHUTENbHbIE (DYHKLMOHA/IbHBIE BO3MOXHOCTY W NepejatoT KoA CTaHAapTHOM
TOYHOCTU B HOBOM 4aCTOTHOM AuanasoHe (1242.9375 — 1248.625) + 0.511 My Ha yacToTe L2 AONONHUTENbHO K KOoay
CTaHAapTHOM TouHoCcTK (1592.0625 — 1605,375) + 0.511 MIy Ha yactoTe L1.

A.2.2 Kaxgplii CNyTHWK B COCTaBe HaBWIaLMOHHOIO CUTHau1a U3/lyvaeT HaBWUrauyoHHOe Coo6LLeHVe, chopMUpo-
BaHHOe CMyTHUKOM Ha OCHOBE [aHHbIX, 3aknagbiBaembix MKY oanH — aBa pasa B cyTku. CnyTHUKK cuctemsl INOHACC
nepeAaloT CuUrHasbl A5 TPaXAaHCKMX noTpebuTeneil B 4acToTHOM guanas3oHe L1. CnyTHuku MNOHACC-M nepegaioT
[OMNONMHUTESBHbBIA HABUrALMOHHbBIN CUrHa B YHACTOTHOM ApanasoHe L2. aHanornyHblii No CTPYKTYpe cUrHasy 4actoTHOro
AvanasoHa L1. Vicnonb3oBaHve ABYX CUTHaI0B B YACTOTHbIX Avana3oHax L1 n L2 no3sonsieT noTpedbutento NCKYnTb
NOHOCEPHYIO COCTaBNAOLLYIO OWNGKM N3MEPEHUA NCEBAOAATbHOCTU.

B cucteme MOHACC obecneyeHo 4aCcTOTHOE pasfesieHne CUrHaoB B YaCTOTHbIX AnanasoHax L1 n L2, Kaxgplii
CNYTHWK 13/ly4aeT pagnoCcurHasibl Ha COBCTBEHHbIX YacToTax. Mpy aTOM CNYTHUKW, HaxXoAALmMecs B NPOTUBOMOMOXHBIX
TOYKax OpOUTasIbHOV CTPYKTYPbI, Kak MPaBuio, N3/Ty4aloT HaBUraLMOHHbIE CUTHa/TbI HA OAMHAKOBbLIX YacToTax.

CnyTHUK
CUCTEMBI
MMOHACC

PucyHok A.1 — TpoLecc reHepnpoBaHusi CUrHasIo0B Ha CrnyTHUKe

10
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B npouecce akcnnyatauum MNKY MOXeT U3MeHsTb 3HaUeHUsi YacToT CryTHUKA, MHPOPMUPYS NOTpebuTens 06 aTom
yepes HaBuraLMoHHoe coo6LeHne (HOMep JIMTEPHbIX YacTOT CMyTHUKA).

Mepunoanueckoe 3aknafpiBaHve B MNKY HOBbIX NapamMeTpoB CNyTHUKA He NMPUBOAWT K nepepbiBaM nepejayun ussny-
YeHUsa Aa/lbHOMEPHbLIX CUrHaUI0B HaBUraLMOHHOTO COOOLLEHMA.

A.2.3 Ha cnyTHukax ctapoit moaudukaummn cuctembl FINTOHACC o6HOBNeHHan nocne 3aknagkn nHdopmaums
HaunMHaeT rnepefasaTbCA B HABUraLMOHHOM COOGLLEHUN Yepe3 HECKOJIbKO MUHYT Nocsie 3ak/afblBaHUA HOBbIX AaHHbIX,
a He B Hayasle HOBOTro MHTepBana 31B. B cBA3M € 3TUM, AN obecneyveHnss HenpepbIBHOCTU pa6oTbl B AndidepeHumnab-
HOM pexvime Heobxoanmo B HATM 1 andepeHLMasibHbIX AOMNOTHEHUAX UCMOSb30BaTh CreLyasibHble afiropuTMbl pabo-
Thl. yKa3aHHble B {1J. (3).

Ha cnyTHuKax HoBoli Mogudimkaumm cuctem FNOHACC-M n IMTOHACC-K Havasio nepegaymn HOBbIX AaHHbIX B HaBU-
raLMoHHOM COOBLLEHNN MOC/e WX 3aKnajplBaHus 6yaeT coBnajarb C Ha4asloM HOBOro MHTepsana 1n.

MpumeuyaHue — [NTENbHOCTb MHTEPBA/A ta YCTAHAB/IMBAKOT B 3aBUCMMOCTM OT 3HAYeHUs! npusHaka Mi.
nepeAaBaemMoro B HaBUraLoHHOM COOBLLEHNI B COOTBETCTBUM C [1].

A.2.4 TIKA. cocTosLas 13 24 CnyTHUKOB, pacrnpefe/ieHHbIX PaBHOMEPHO B NPOCTPaHCTBe, hopMUpYeT HenpepbIB-
Hoe rnobasibHoe HaBUraLyoHHOE Nosie Ha NOBEPXHOCTU 3eM/IM U B OKO/I03eMHOM MPOCTPaHCTBE A0 BbICOTbI 2000 KMm.
npW 3TOM KaXAblA CNYTHWK M3/ly4aeT HaBUralyoOHHbIe CUTHaUIbl, Hanpas/ieHHble Ha 3eMto nog yriom +19°.

Cxema npotiecca reHepupoBaHusi CUrHaU10B Ha CNyTHUKe npusBefeHa Ha pucyHke A.l.

A.3 MNoacuctema KOHTPOIA NynpasieHns

A.3.1 MKY cocTonT wu3 UeHTpa ynpaeneHusi cuctemoit MMOHACC, LeHTpasbHOr0 CUHXPOHM3aTopa CUCTEMbI,
KOMaHAHO-U3MEPUTE/TbHBLIX CUCTEM, CUCTEMbI YNPAB/EHWUSA, U3MEPEHUA U KOHTPO/IA, annapaTtypbl KOHTPOSA HaBurauu-
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OHHOrO MONA U PajMOKOHTPONA OpbUTbl W KBAHTOBO-ONTWUYECKOWN (Na3epHOR) M3MepuTenbHON cucTembl. [aHHble
CpeACTBa ynpaB/ieHVs1 U KOHTPO/A 06ecneynBaioT BbINOSHEHWE MOSIHOTO 06bema paboT No ynpaB/ieHUo CUCTEMOIA
FNOHACC. Cxema npotiecca ynpasneHusi npusefeHa Ha pucyHke A.2. OCHOBHbIM 3/IeMEHTOM B NpoLecce yrnpas/eHus
0Op6UTaNLHON rPYNMMPOBKOI SIBASIETCA LEHTP ynpasnieHns cuctemoit FNTOHACC, koTopblii 06ecneunBaeT HenpepbIBHOE
ynpasneHne opbutanbHOM rpynnuMpoBKoOi nyTeMm:

- obecneyeHnsi HeENPepbIBHOTO PYHKLIMOHUPOBAHWUSA CMYTHWKOB MO Le/IEBOMY Ha3HaYeHWo:

- ynpaBfeHus CcnyTHMKamu 1 obecneyeHns napameTpoB HaBUralMOHHbIX CUrHaI0B, COOTBETCTBYHOLMX TpeboBa-
HUAM WHTepdhelicHOro KOHTPO/IbHOTO foKyMeHTa (1) n HacTosLero cTaHaapTa;

- (hOPMMPOBAHNA HaBUraLMOHHbIX JaHHbIX W 3aKNafKkn UX Ha CMYTHUK B COOTBETCTBUMW C 3KCM/yaTalMOHHOW AOKy-
MeHTauuen 1 3agaHHbIMM NapamMeTpamMn HaBWUralMOHHOMO NONs;

- OMepaTuBHOrO BbISIBNIEHNSA HencnpasHocTel 1 ux nokanmsaummn B MKA un MKY.

A.3.2 B IKY BX0OASAT KOMaHAHO-M3MepUTesibHble (3aKnafoyvHo-U3mMepuTesibHble) CucTeMbl, obecneyrBatroLime Te-
NemMeTpuyecknii KOHTPONb U ynpasneHune, T. €. UHTepdelic Mexay KakabiM CNyTHAKOM OpOUTanbHONM rpynnupoBKA ©
LleHTpoM ynpasneHus cuctemoii MNTOHACC. KomaHAHO-M3MepuTesIbHbIE CUCTEMBI BbINOHAIOT TaKke U3MepeHus faslb-
HOCTU 1 NpupaLLeHns AanbHOCTU (3anpoCcHOl AanbHOCTM A0 CNYTHMKA Y 06paTHO A0 M3MEpPUTENIbHON CUCTEMbI), KOTO-
pble UCNONb3YIT /18 pacyeTa napameTpoB OPOUT U CUHXPOHU3ALUMUN HABUTALIMOHHbLIX CUTHAIOB CMYTHWUKOB.

B pab6ouein 30He MKY Takxe obecneumBaeT KOHTPO/b NapamMeTpoB HasurauuMoHHOro nons cuctembl MMTIOHACC.
[INCKPETHOCTb KOHTPO/IA NapameTpoB HaBUraLMoHHOTO MO B 30He paanosuammMocTy cpefcts MKY coctasnaeT -30 MUH.

A.3.3 Bce TexHuyeckue cpeactsa MNKY pacnonoxexbl Ha Tepputopun Poccuiickoin degepauumn. Oblias 3oHa pa-
avosugumocTy cpefcts MKY ans onpefeneHus napameTpos opbuTbl CMYTHUKOB CUCTEMbI COCTaBNAeT 13 4 B CYTKW.
CnepoBaTesibHO Ha KaXkAoM BUTKE CryTHUK cucTembl MITOHACC HaxoauTca BHe 30Hbl paguoBuaMmoctn cpefcts MKY
0k0s10 5.5 4. C y4eTOM BpeMeHU Ha /IoKaIn3aumio 0Tka3oB paboTbl 06Liee BpeMsi ChyTHWKA [AO0/DKHO 6biTb He 6onee
18 u. 3a ato Bpems MNKY BoccTaHaBNMBaeT paboTOCNOCO6GHOCTL CNYTHUKA WM ONOBELLAET Nosb3oBarteneli Yepes HaBu-
raLlyoHHoe COoObLLeHNe O BbIXOJE ero U3 CTpos.

12
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MpunoxeHne b
(cnpaBouHOe)

Mpumepbl anropnTMoB pacyeTta KoopauHat
n ckopoctn HKAT/TIOHACC Ha Tekywuii MOMEHT BPeEMEHMU
no gaHHbIM adpemMepun n aibMaHaxa

B.1 Anroputm nepecuyeta acheMepuns HKA Ha TeKyLW Ui MOMEHT BPEMEHU

5.1.1 YnpoujeHHblii anroputm nepecuyeta adpemepun HKA Ha Tekywnii MOMEHT BpeMeHu

MepecueT achemepuns ¢ MOMeHTa BpeMeHu th Ha MOMEHT npoBefeHMs M3MepeHuit NPOBOAAT YUCNEHHBIM WHTer-
pupoBaHvem cnegyowmnx guddepeHymanbHbiX ypasHeHunin asmkeHns HKA B cucteme koopauHat M3-90 (2):

* /* ok
% tv*

1- X -2 bl Vy +ir.
AVZ - -rr-iny [ 1- 02y +2u>Vx~y:

rae Xxy. 2, VX, Wy. Vz— koopAauHaTbl 1 cocTaBnsawwme sekropa ckopoctn HKA;
r— paguyc-Bektop HKA. paBHblli M2 * y2 ¢ 12),n;
p — KOHCTaHTa rpaBuTaLMoHHOro nons 3emnun, paBHas 398600.44 109 m3/c2;
aB— 3KBaTOpUasbHbIA pagnyc 3emnun, pasHblii 6378136 M;

J2 — BTOpasi 30HanbHas rapMoHMKa pasfoXeHus reonoTeHuuana 3emMau B psag Mo CPepuyeckum yHKUUSM,

paBHas 1082625.7 - 10 9;

to — yrnosas CKOpoCTb BpalleHus 3emnn, paBHaa 7.292115 HO"5 papg/c.

HauyanbHbIMW YCNOBUSAMW WHTErPUPOBaHNA MPUBEAEHHON CUCTEMbl YPAaBHEHWIA ABMAAIOTCA KOOPAWHATbI U COCTaB-
NsLWme BeKTopa CKOPOCTN N-ro cnyTHUka X jth). yj.lt). z jtj

*o(1b)=Vx; Yn(W mvy; i,, (W =Vz,
paccuMTaHHbLIMM Ha MOMEHT BpemeHu th.

YCKOPEHUSI OT JIYHHO-COJTHEYHBIX FPaBUTALMOHHbBIX BO3MYLLEHWA X, (f6): ¥>(/<): B vHTepsane 30 MWH npu-
HUMaIOT MOCTOAHHLIMU.

B5.1.2 Anroputm nepecyeta apemepung HKA Ha Tekywuii MOMEHT BPEMEHUB NPAMOYTrO/IbHOW abCoONOTHON reo-
LeHTPUYeCcKoli cucteme KkoopanHaT

B.1.2.1 MepecyeT achemepus € MOMeHTa BpeMeHM (3 Ha MOMEHT W3MEPEHUS HaBUraLWOHHbLIX NapaMeTpoB
(T, - |,- ta< 15 MWMH) MPOBOAAT YNC/EHHbIM WHTErpupoBaHvem guddepeHuynanbHblX ypaBHeHnd aBmxeHunii HKA, B
npaB.blX 4acTAX KOTOPbIX YYMTbIBAIOT YCKOPEHWS, OnpefenisieMble KOHCTaHTOW rpaBMTaLMOHHOro nons 3emau p. BTOPOi
30HaNbHON rapmoHukoii C”, xapakTepusylolleii nonspHoe cxatue 3emMun, a Takke YCKOPEHUS! NIYHHO-COMTHEeYHbIX rpa-
BUTALMNOHHbIX BO3MYLLEHWA.

YpaBHEHUS ABWXEHUSI UHTETPUPYIOT B NPSIMOYTO/IbHON aGCOMOTHON reoLeHTPUUYECKON crucTeMe koopanHat OXgY " a
CBSI3aHHOW C TeKyLiMM 3KBATOPOM W TOYKOM BECEHHEro paBHOAEHCTBUSA, MeTodoM PyHre-KyTTa 4-ro mopsigka u umeroT
BUA;

* [k e x % wxp L%

dvwwdt" CroMXnpr (1 - 5?\)-Jxan+JxacA

dvy/dt = +% CboUVip2(l - 5Z")+Jy-jn +Jyac, ' 0)
avzald | + % P2(3 - 5?n] +Jzan +JzjC.,

13
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roe u =p/rz

Xa=xalr,
Ya=Yn!r\
Za= Z»If,

P =ac/r:

H Xx-+y2~2»T;

Jxac, Jyac, Jzac — YCKOPEHUSI OT COJIHEYHbIX FPaBUTaLMOHHbIX BO3MYLLEHWA, M/C2;

Jxan, Jyan, Jzan — yCKOPEHWS! OT JTyHHbIX TPaBUTALMOHHBIX BO3MYLLEHWIA, M/C2;

a0 — aKBaTOpUasIbHbIl pagnyc 3emnu, pasHblii 6378.136 km no [1], [2];

[0, — KOHCTaHTa rpasuTaumoHHoro nons 3emnu (398600.44 km3/c?) no [1], [2];

C20 — Ko3hhMLMEHT BTOPOV 30HA/IbHOW rapMOHMKE Pa3fioKeHUs rpaBUTauMOHHOTO nons 3emnuM B pag no

chepuueckum hyHKUMAM, pasHbili -1082.63 HO'6(C0= "5 CA. [O® Cro — HOPMaIN30BAHHOE 3HAYEHWE rapMOHU-

4ecKoro KoamumeHTa BTOPOI 30Ha/IbHOI rapMoHUKe, paBHoe — 484.165 - 10’6 no (1). (2J).

B.1.2.2 YCKOpEHUs! OT JIyHHbIX W COTHEUHbIX PABUTALMOHHBIX BO3MYLLEHWI BBIUMCASIOT MO O4HAM 1 TeM Xe hopMmy-

NlamM. 3aMeHsIst MHAEKC K Ha K = 11 ans JlyHbl MK =c ans CosnHua;

roe

\n~ X ak/ e
Jx*k=Vk ]
M A
< Nk-vy ak/

*aS~ Y\ Yak- */\ k- * [\ O*- (M- Xakf +(n* ~Yarf +(urt Zak)
/ r* ! 'K ! 'K /'K
K — MHAeKC Bo3myLlatollero Tena (k =n gnsa JlyHsl v K = ¢ 4na ConHua);
4% T TK— HanpasnsoLLe KOCUHYCbl U paanyc-BeKTOP BO3MYLLAIOLWMX Ten B cucteme OXaYaZa Ha MOMEHT
[O/1— KOHCTaHTa rpaBuTaumMoHHoro nons JlyHol, pasHas 4902.835 km3c2;
[C— KOHCTaHTa rpaBuTauuoHHoro nons ConHua, pasHas 0,1325263 « 1012 km/c2.
Bxogsume B hopMysibl (2) BENNUMHBI 4%, U*. 1K BbIUUCASAIOT OAMH pa3 (Ha MOMEHT BpeMeHu /) NS nHTepsana

pasmHoxeHus (£ 15 MuH) no chopmynam:

%n =sin(u, +r')4 11+cos(ufl +I")4,2:

M, =an(|>a + I )n1l+coB(nA +r*)iii2;

;n=sin(”-r,);+cos(v/d-r ,);n

4c =cosunccosrof-sinuesintoc:

rc =(sinvc coscac +Ccosuc sino)c )cosc: (3)
Q. =(sin\>c costo,; +cosucsincoc)sine;

/»=B*(1-e*coBEK).

roe EK= gA+ exsin BV,

14

| -nr2
. (1-®*) SIng*
* =
sin u 1- e*cosky
cos\ Ve cosfa -e* .

1-e(cosE*"'

4,i= sinf2tcosQ *l-cos/J;
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£12= 1- sin2£21(1 - cos/g);
Mn =4*c©Be-£ *sme;
n12=",iCOse+ n'sine;

5n =4*eine+ £*cosf;
~12=411smc- n*cose.

4*= 1- cos2£2n(l - cos/g);
d*=sinf2,sin/,,;

S*=cos£2, sin/,,;
9t=90i+9,J:

r=rQ+rj;

T =(27392.375 + +/, 1 86400) / 36525:
raean— 6onbluas Nonyock opbuTsl JlyHbl, pasHas 3,84385243 105 ku;
ac — 6onbluas nonyock opbutbl ConHua, pasHas 1.49598 10Bkw:
e, — 3KCLeHTpUCUTET SIyHHON opbuThl, paBHbIii 0.054900489;
BC — 3KCLEHTPUCUTET COMHEYHOI Op6UTbI, paBHbIli 0.016719;
/a — HawnoHeHve op6uTbl JyHbl K MIOCKOCTU 3KIUNTUKKM, paBHoe 5*08'43.4*;
I — CpedHuii HaKMOH 3KNUMTUKN K 3KBATOPY, PaBHbIA 23"26'33";
9cn =- 63"53"43.41",
g,n =477198" 50'56.79%
£4., =259" 10'59,79*
£2,, =- 1934"08'31,23'

fo =-334" 19-46.40"

M = 4069’ 02-02.52-'.
ac =28M13'15.00" +6189.03'-T.
n0c =358" 28-33.04-'.
A, ¢ = 129596579.10'
T — Bpems OT OCHOBHOW 3noxu 1900 r.. 0 siHBapsi. 12 4 rpUHBMYCKOrO cpefHero BpemeHn (GMT) fo MOMeHTa 3aja-
HUS acpemepus B ONIMAHCKMX CTONeTUsIX No 36525 acheMepuaHbIX CyTOK;
27392.375 — uncno gHeli oT ocHoBHOM 3noxu 1900 r.. 0 saHBaps. 12 4 (GMT) go anoxu 1975 r., 0 sHBaps. 0 4 (MAB) ¢
y4yeToM Tpex 4acoB Npu nepecyeTe MOCKOBCKOro AeKpeTHoro spemenun (MAB) t B rpuHBuyckoe (GMT);
11— cymma gHeit ot 0 4 anoxu 1975 r.. 0-ro saHBaps (MAB) fo 0 u Tekyweli gatel (MAB). K KOTOPOI OTHOCUTCS
Bpems 13 (oTcueT Havyana AaT N0 MOCKOBCKOMY BpeMEHM).
HayanbHbIMW YCNOBUSAMU A1 UHTErPUPOBaHUS CUCTEMBI MO ypasBHeHuaM (1) ABNATCA rPUHBMYCKUE KOOPAMHA-
Tbl X(/9). Y(fa), Z(/a) n cocTaBnsiowme BeKTopa CKOpocTn Yx(/a), Vy(t}). Vz{t3). cogepxalimeca B HaBUraLMoHHOM kagpe,
KOTOpbIE NEPECUUTLIBAOT 13 FTPUHBUYCKOW cucTeMbl koopamHat OXYZ (M3-90) B a6contoTHyto O X,YaZa no cnegyowym
chopmynam:
ap)=X(acosS-Y(gsinS;
V.<g=Y('gelnS+ VigcossS;

za >-w
Vxa(ta) = Vx(t3 cos S- VyUJsin S - uaYa(/a):
= VX(t3) sin S + Vy{I3) cos S + wiXa(fa);
VzJtd =VzVJ:
S=s+03(t- 3).
roe tQ — yrnoeas cKopocTb BpalleHus 3emnu, paBHasa 0,7292115 - 10*4 c-1:

S — UCTUHHOE 3Be3[HOe BPeMs B IPUHBUYCKYIO NMOMHOYb AaTbl 3aaaHnsa ademepug 1Y

MpumevaHunsn

1 YckopeHusi Jxec. Jyac. Jzac , Jxan. Jyan. Jzan B ypaBHeHusX (1) cuMtaloT NOCTOSIHHLIMU 1 BbIYUCAAKT OANH pa3
Ha MOMeHT I, o dopmynam (2) nam UcKIHaloT UX U3 ypaBHeHuid (1) ¢ nocnegylowmm gobasneHnemM K pesynbraram
WHTErpupoBaHua criefyoLwmnx nonpasok;
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NX=(N,n+JIxac)' .
AY=(Jyan+Jyac )" :

AZ={Jzan +Jzac )'Q £ ;
OVx=(JIxan +Jxac) T,
AVy={Jyan+Jyac) T

&Vz=(Jzan+JzeC)X,

roe T=t,-ty

2 HanpaBnsiowue KocuHycbl  JT*- C* BbluncasAT no hopmynam (3).

3 Hauano rpuHBUYcKol (NpaBoi) cMCTEMbI KOOpAMHAT — B LieHTpe Macc 3emnun, ocb OZ HanpasnieHa no ocu
BpalweHuss 3emnn K ceBEpHOMY Montocy, a ocb OX — B TOYKY nMepeceyeHuss rpPUHBMYCKOro MepuamaHa ¢ naocKoCTbio
akBaropa.

4 ECnv npu VHTErPUPOBaHUK ypaBHEHUI (1) UCKOYAOT STYHHO-CO/THEYHbIE YCKOPEHWSI, BbIYUC/IEHHbIE MO hOPMY-
nam (2). To UX y4eT NpoBOAAT NyTeM fob6aBneHns K pesynbTatam VHTErpypoBaHns crneaytoLmx nonpasok:

OX =(JIxan +Jxjc)
AY =(jyan+Jyac ) " .

\Z={Jzan-rJzac)*2 £ ;
AV'x=(IxIn+JIxIc)x;
AVy={jyan +Jyac)x:
AVz={Jzan+Jza)X.

rRe(Jxan + Jxac),iJyan+Jyac),(J2an-* — MPOEKL M JTYHHO-COMHEYHbIX YCKOPeHWin Ha ocu cuctembl OXaYOZa Ha

MOMEHT 3aaHua athemepu y KoTopble BbIMUCASAIOT Mo dhopmynam (2). BosHukatoLee npy 3TOM yBe/IMyeHne owm-
60K pa3MHOXeHus achemepuns He ByaeT npesbiwaTb 10 %.
5 [na pacyeta adpemepug KA Ha MOMEHTbI HaBUTaLMOHHbLIX U3MEPEHWA /  [O/MKHBI BbITb NCMNO/b30BaHbI MPOEeK-
UMM NTYHHO-COMTHEYHbIX yckopeHuidi XU A, Y'(g. ZT(g Ha ocu rPUHBMYCKOW TeOLLEeHTPUYECKON CUCTEMbI KOOpAMHAT,
KOTOpble nepejatoT B COCTaBe HaBUraluMoHHOrO kagpa. Mepes MHTErpupoBaHMeM CUCTeMbl AuddepeHLmMaibHbIX ypaB-
HeHuii (1) 3TU yCKOpeHWs JO/MKHbI ObiTh NepeBefeHbl B NPSMOYrO/ibHYI0 abCOMOTHYIO reoLeHTPUYECKyo CUCTEMY KOop-
onHaT OXaYaZa no hopmynam:
(Uxan* Jxac)=xupf cosS- Y (g sinS;
(Jyan +jyac)=xup sins + y*(a cos &
(Jzan*Jzac)=2V3).
B Tabnuue B.1 npuBeAeHbl 3HAYEHWsI MOrpPeLIHOCTEl pasMHOXEHVs adhemepus,.
Ta6bnuuya bl — 3HavyeHns norpellHoOCTel pasmMHOXeHUs achemepua,.

MorpelwHOCTb pa3MHOXeHNs adhemepus, M. B UHTepBasie UHTerpupoBaHusi
Lar nHTerpuposaHus, MuUH

5 Mum 10 MuH 15 mum
1 0.42 0.56 0.77
2.5 0.42 0.56 0.77
5 0.45 0.61 0.83
7,5 — — 1.21

Bb.2 Anroputm pacyeTta napameTpoB ABMXEHUS CNYTHUKOB NoAaHHbIM AC
Anroputm pacyeta napametpoB AswkeHns HKA TJTOHACC no gaHHbim AC vcnonb3yeTcs notpebutensmu npu
BblOOpE ONTUMAaNbHOTO CO3BE3AWA U pacuyeTe LefeykasaHni ANa BXOXAEHWA B CBA3b C BblGpaHHbIM  HKA. Anroputm
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npefHa3HayeH Ans pacyeTa KOOpAvHAT M COCTaBNAIOLWMX BekTopa ckopocTn HKA B MOMEHT yCcTaHOB/EHUS noTpebuTe-
nem csAsn ¢ HKA.

B.2.1 CocTaB AaHHbIX, 06pa3sytowux AC

AC cogepxuT Habop napameTpos opomT HKA cuctembl FNTOHACC, ycTaHOBMAEHHbIX A5 Kaxaoro HKA Ha MomeHT

NPOXOXAEHNA UM NepBoro (BHyTpM cyTok ¢ Homepom NAI) BocxogsLuero ysna opoutsl
Habop napameTpoB op6uT kaxgoro HKA copepxurt:
J{o — KaneHZapHbI HOMEp CYTOK 3a YeTbipexneTuii Nnepuog ¢ Havyana 6anxalillero BUCOKOCHOTO rofa, K KoTo-
pomy oTHOCSITCA AaHHble AC ansa /-ro HKA:
— FPUYHBMYCKasA AONTOTa BOCXoAALLEro y3na opoutbl/-ro HKA B MOMeHT Bpemenn f > B paguaHax:

— MOCKOBCKOE [ieKpeTHOoe BpeMsi NpoxoxzaeHnsi / M HKA BocxoasLlero yana op6uthl, Gamkaiiliee K Hauasy
CYTOK C HOMepoM NA/. B CeKyHAax;
A/ — nonpaeka K cpefiHeMy 3HAYEHUI0 HAK/IOHEHWs Op6UTLI/-r0 HKA B MOMEHT BpemeHu

[7; — nonpaBka k cpegHeMy 3Ha4YeHWI0 ApakoHUYeckoro nepuoga ob6paileHns /-ro HKA:
AT'i — cKopoCTb M3MeHeHWs nepuoga obpateHuns /-ro HKA:

C — aKcueHTpucuTeT opbuTtbl/-ro HKA B MomeHT Bpemenn U.)!
Or — apryMeHT nepuresi opouTbl/-ro HKA B MOMEHT BpemeHu L, B pagmaHax; rae 1— UHAEKC NpUHaAIEXHOCTM

napameTpoB AC KO BpPeMeHU MPOXOXEHUsi BOCXOAALLEro y3na opouTbl a / — Homep HKA (/ = 1........ 24). B

JanbHenweM nHaekc/ onyLeH.

CpefHue 3HayYeHuss Hak/loHeHus nnockoctn opoutbl HKA cuctembl TTOHACC /,p 1 ApakoHM4YeCcKoro nepuoga
obpaueHna Too pasHbl 63’ 1 43200' cOOTBETCTBEHHO.

Ha6op napameTpoB opouThl AN kaxaoro HKA 3agaH B rpMHBUYCKON reoL,eHTpuYeckoli cucteme koopamHat OXYZ,
«3aMOPOXEHHO» B MOMEHT t.

Havano cuctembl KoopauHar coBnagaer ¢ LeHTpoMm macc 3emnu. Ocb Z Hanpas/fieHa K CEBEPHOMY MOJICY Ha
cpefHioto anoxy 1900 — 1905 rr., niockocTb XOZ npu aTOM napasinesisHa cpefHemMy rpuHBMYCKOMY MepuavaHy v onpe-
[ensieT NonoXeHne Havyasta CMCTeMbI cyeTa AOroT, @ ocb OY — [ONOSHSET cUcTeMy O NpaBoii.

b.2.2 AnropnTtm pacyeta napameTpoB ABMxeHna HKA

PacueT koopguHat n coctaBnstolwmx Bektopa ckopocT HKA no gaHHbIM AC B abCONOTHON reoLeHTpuYeckoi
cucteme koopgauHat OXaYaZa (Hauyano cucTeMbl KOOPAMHAT U HanpasneHne ocu OZa coBnagaeT C Ha4asloM CUCTEMbI
KoopaunHat OXVZ un HanpasneHnnem ocn OZ, nnockocTb XOZ oTCTOUT OT mockocTn XJDZa Ha 3HaveHne UCTUHHOro
3Be3[HOro BpeMeHn S. a ocb OYn [JONONHAET CUCTEMY A0 NpaBoi) B 3aAaHHblli MOMEHT BpemeHu t, (MOCKOBCKOe
[lekpeTHoe BpeMs cyTok ¢ HomepoM NO 3a yeTbipexneTuii Neprog) NPOBOAAT B fjBa aTana.

CHauana ¢ nomoubto AT. AT 1 X paccuntbiBaloT MOMEHT NPOXOXAEHMS BOCXOAALLEro y3/1a opouTbl (1 Ha BUTKE C
HOMepoMm K, K KOTOPOMY MPUHAAIEXUT 3aAaHHblii MOMEHT BpeMeHn / -tk < T((/ + AT), a TaKke JONTOTY BOCXOAALLEro
y3na >/1 Ha aToM BUTKe. OcTasibHble NapameTpbl CYUTAIOT MOCTOSIHHLIMU W PaBHLIMW TEM. KOTOPble coAepxaTcsi B
HaBuraLMoOHHOM Kagpe.

3areM OCKyMpyHoLLve 3NeMeHTbl NePeCcUMTLIBAIOT C MOMeHTa (K N0 aHanuTU4eckum hopmynam Ha MOMeEHT tt Mpu
3TOM YUMTbIBAKOT BEKOBbIE 1 NEPUOAMYECKME BO3MYLLEHMS B 3/1eMeHTax opbutbl HKA oT BTOpOIt 30Ha/IbHOV FapMOHUKY
CM B pasfoxeHun reonoTeHumana, xapakrepusytolleli nonspHoe cxartve 3emnu.

MonyyeHHble Ha MOMEHT /, OCKYNMpYIOLLME 3M1eMEHTbI NepeBOAAT B KMHEMATUYECKUe napameTpsbl.

PacueT npoBogAT B cnegytolLeli nocnefoBarelbHOCTH:

1) MmeTogoM nocrefoBaTesIbHOro NPUGAKEHNS HAXO4AT 60MbLUYI0 NOYoCh OP6UTHLI a:
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p<»=a<'»)(1-e2),n=0.1.2....
rae v =-<>

I=1cp+ nl;
n="TRrprFT

3a HavasibHoe npubnmkeHve npuHuMatoT al0>= |u(  12zf

MpubnmkeHne 3akaHUMBaeTCA NpW BbINO/HEHWUM YcroBusA [a<n-,)_a'n)| < 10-3 km.

N5 3TOro 06bIYHO AOCTATOUHO [BYX — TPEX UTepauuii;

2) paccuUMTLIBAOT MOMEHT NPOXOXAEHUS BOCXOAALLEro y3/ia op6uThl tk Ha BUTKE, K KOTOPOMY OTHOCUTCSt MOMEHT f.
1 AONITOTa BOCXOASLLENO Y3/1a Ha 9TOM BUTKE paBHa A m

1"dIJmod 86400'

Wk=T/ raoe W— uenas yactb WK\
f*=t,-tk + 86400 (NO- Na);
Xk=X+ (Ji-CO3)(CpW™+ ANYy2);

cos/
(1-e2)2"
n=2m/lTip, Q=Ak+S. S=S0+to3( " -10800);
roe — KO3(hhMLMEHT MPU BTOPOIA 30Ha/IbHON rapMOHMKE Pas/IoXEHNUs reonoTeHumana 3emnum B psg no ciepuyec-
KM cpyHKUMAM, paBHbili 1082.63 - 10*6;

afl — akBaTopuanbHbIi pagnyc 3emnu, paBHblii 6378,136 Kw;
SQ — WCTUHHOEe 3BEe3[HOe BPeMs Ha FPUHBMYCKYIO MOSIHOYb AaTbl NO , K KOTOpOI OTHOCMTCSI Bpems t,

a3 — yrnosas CKOpPOCTb BpalleHns 3emnu, paBHaa 0,7292115 « 10~* c-1;
L, — KOHCTaHTa rpaBuTaumoHHoro nons 3emnu, pasHas 398600,44 km3/ c2;
3)  BbIYMCAAOT KOHCTaHTbl UHTErpUpoBaHus Ha MomeHT flr

Sa'l'/a=2J)ae/a)2(1-3/2 sin2)(/cos 1) +J(@Q a)2sini (1/2 ftsin 1- 1/2/cos 1 +cos 2X + 7/2/cos 31 * 7/2 ft sin 31):
gft">=Ja0laf (1- 3/2sin2) (/nT+sin31 +3/2/sin 2L - 3/2 ft cos 21) - 1/43(3,,/ a)2sin2/ (sin1- 7/3 sin 3/. +
+5/sin21- 17/2/sin 4L + 17/2 ft cos 4L +/) cos 21) + J{ae/ a)2 cos2/(/n x - 1/2/sin 2L);
8/<np=J(ae/a)2 (1 - 3<sin2} (-ftn x+cos 1 + 3/2/cos 2L +3/2 ft sin 21) - 1/4J(a0/ a)2sin2/ (-cos 1 - 7/3 cos 31 -

- B/jsin21 - 17/2/cos 41 - 17/2 >sin 41 + /cos 21) + J\ac/ a)2 cos2/(-ftn T + 1/2 ft sin 21);

&2m =J(ael a)2cos/(m + 7/2/sin1- 7/2 ftcos 1- 1/2sin 21 - 7/6 sin 31 + 7/6 ft cos 31);
5/,m = 1/2 J(a0/ a)2sin/cos /(-1 cos 1 + ftsin 1 +cos 21 + 7/3/ cos 31 + 7/3 ft sin 31):
61(m =2J(a, / a@)2 (1 —3/2sin/) (nr + 7/4 / sin 1- 7/4 ft cos 1) + 3J(ac/ a)2sin/ (-7/24 ftcos 1 -
- 7124 /sin1- 49/72 ftcos 1 +49/72 /sin 31 + 1/4 sin 21) + J(ac/ a)2 cos/(nr + 7/2/sin 1 -

- B2ftcos1- 1/2sin21- 7/6 /sin 31 + 7/6 ft cos 31).

e 1=M+ay
Af=E - esin £;

18
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h=csina
I=e cos ax
T=1,

T=0, J=3/2C20, a=ay>(cM. nepeuncnexue 1,
4) BbIMMCNAT NONPaBKy K 35ieMeHTam opouTbl HKA Ha MOMEHT BpeMeHM t, 3a CMET B/IMSIHWSA BTOPOI 30HasIbHOI
rapmoHukn C20:

na=8a<2-&al,b
Sh=S//2-&h 1l
6/=S/[2,-81(,);
&12 = 922>

& = &) Si<Ix
ASLA-SU Iy

roe Sa*2l SI/12L S/f2> SQ'2L SLPL BbluMCASIOT ANS ~= n m =2 no dopmyne npuL =M+ a+nr.
5) BbIUMCAAOT BO3MYLLEHHbIE 3/1eMeHTbl 0p6uTbl HKA Ha MOMEHT BpemeHu t,:
a,=a+6a,
h=h*&h:
1,=1+6/

'l
/= 0. ecnm e, =0:
nl12, ecnn e/*0 n |/, *e,,
-x/2ecmexOwn/, *-e,;
2 =P+3F
l,=1+ St
in)
L'=M+<a+n (t/—x]) + Si.*;

rae i — VHAEKC NPUHAANeXHOCTN KO Bpemenu f.;
6) BbIUUCIISAOT KOOPAMHATLI U cocTaBsoLWMe BekTopa ckopocT HKA B cucteme koopauHat OXaYaZa Ha MOMEHT

BpemeHn f,:

£<n* =M, +BB1n£(; -4

(I -F cos£<;"):

19



FOCT P 52865— 2007
Vu - f uy V21+r;005u!.
LU 1-~ m
X, =r, (cosw, cosil, -sint/, sinf2, 00s/,);
X =r, (cosutsin£2, +sint/, cos£2 cos/,);
X, =/,(sint/, sin/,);
VX, =Vrt (cost/, cos £ -Sint/, sinf2 cos//)- Vu, (sinu, cos £2 + cost// sinf2/ cosl;);
Vy, =Vr,(cosu, sinf2 +sinu, cos£2 cos/,)- > (sinu, sinf2, -cost/, cos£2 cos/,);

Vzt =Vr(sinu,sin/, + Vi/, cosa, sin/,.
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MpunoxeHune B
(cnpaBo4yHoOe)

Mpumepbl pacyeTa napameTpoB pajMOHABUTALMOHHOIO Nons

B.1 O6was xapakrtepucTtuka cuctemol [NTOHACC

3Ha4YeHns NCXOAHbIX JaHHbIX, UCMOJIb3YEMbIX NPU MOAENNPOBaHUM npoLiecca yHKLMOHNPOBaHUA cuctemsl 10-
HACC 1 nnaHupoBaHUM CEaHCOB HaBWUralMOHHbIX ONpeAeneHunin, NpyBeAeHbl B pasgene 3.

B.2 MNapameTpbl paboueii 30HbI

B.2.1 Pa6oueli 30HOIi (06CNyXMBaeMbIM NpocTpaHcTBOM) cuctembl ITOHACC cunTaloT OKOSI03EMHOE MPOCTPaH-
CTBO A0 BbICOTbI 2000 KM. BK/HOYas MOBEPXHOCTb 3eM/M, B KOTOPOM 06ecneymBaeTcsl npuemiemMas reoMmeTpus CryTHU-
KOB A1 MecToonpefeneHns noTpebuTens, HaumHas ¢ 3aflaHHOro yT/1a MecTa, BblpaXXeHHOe B MPOLEeHTax BPemMeHW 3a
CyTKM, B TE€YEHMe KOTOpOoro obecneymBaeTcsi npuemsemasi reomeTpust 471 MecToonpeaeneHns no yeTbipem u 6onee
CnyTHUKaM.

MKA cuctembl FNTOHACC 13 24 KA Bbi6paHa C Lieflblo onTuMm3auum paboyeii 30Hbl CUCTEMbI B LLIMPOKOM Auanaso-
He pabouux yCnoBuiA.

B yacTtHoCTM, MKA o6ecneumBaeT HENPEpPbLIBHOE HaBUrauMOHHOE MOose C ONpeAesieHHONn reoMeTpueii u yriom
MecTa, MUHUMaSIbHYKO YyBCTBUTENbHOCTb NOMSA K MU3MEHEHUIO OPOUTANIbHBIX XapakTepucTuk U ocnabnexHne BANAHUS
BbIXOAa W3 CTPOS OTAE/bHbIX CMYTHUKOB Ha HafEeXHOCTb HaBUraLMOHHOTO obecneyeHus.

B.2.2 Bbi6paHHble napameTpbl OpoUTbl 1 BO3MOXHOCTU TOYHOTO BbIBEAEHUSI CMYTHUKOB B OPOUTAUIbHbIE TOUKM
MO3BO/ISIIOT OCYLLECTB/ATL IKCN/TyaTaLlmio CNyTHUKa 6e3 KOpPeKTMpPOBaHMA Op6KTbI B TEYEHNEe BCEro CpoKa ero aKcnaya-
Taumm.

Bbi6paHHbIii neprog obpatleHns opoutsbl 11 4 45 MvH 43 ¢ MMeeT MHTepBas NOBTOPSIEMOCTY YCoBUii Habnoge-
HMSA 8 CyT. 0fHaKO He3HauuTefIbHble OTK/IOHEHWUA 3TOrO Nepuofa OT CUHXPOHHOTO NMO3BONAIOT C [OCTATOYHONW CTENeHbIo
[OCTOBEPHOCTU OCYLLEECTB/IATL MOAENNPOBaHME npouecca (PyHKLMOHNPOBaHUS CUCTEMbI B TeYeHue 24 .

Pabouasn 30Ha paccumtaHa ans MKA cuctemsl MTOHACC, cocTosiwein U3 24 akTUBHbIX pagvMoHaBUraLMOHHbIX
TOYeK, No MpaBWsy: YACNIO BUAUMBIX CMYTHUKOB 6onblue Tpex 1 POOP paBeH un MeHee Lectu. MNpu aTom notpebutenu
pacnonoXxeHbl Ha NOBEPXHOCTW 3eM/n, a NOPOroBbIi Yron MecTa CNyTHUKOB paBeH 5".

B.2.3 MnoTHOCTb pacnpeAeneHns BUAUMbIX CMYTHUKOB MoKasaHa Ha pucyHke B.1. Pabouyas 3oHa cuctemsl /10-
HACC BbipaxeHa BEepOATHOCTbIO Hamumst 6onee Tpex BUAMMbIX cnyTHUKOB 1 PDOP < 6 B nto60oi Touke paboueli 30HbI
cuctembl INTOHACC v pasHa 0,999881 (B cpefiHem no 3emne).

YxyalweHve 3HauyeHuii no paboyeit 3oHe ans cuctembl MMOHACC HabnogaeTcs B LUMPOTHOM nosice 23" — 28™

Ha wupote 24" — 0.9999;

Ha wwupote 27" — 0.9974;

Ha Bcex npoumx wupotax — 1,0.

[laHHble xapakTepucTukn paboueli 30Hbl PacnpPOCTPAHAIOTCA Ha BCHO NMOBEPXHOCTb 3eMu.

Mockonbky cnyTHWKM cuctembl TTOHACC o6ecneunBaloT U3/lydYeHNe HaBUraLMOHHBIX CUTHAIOB B TE/IECHOM Yrie,
paBHOM npumepHo + 19". To paboyas 30Ha yBenuuMBaeTcs A0 BbICOTbl - 2000 KM. YuuTbiBas, YTO 30HA aKTUBHOIO
MOI/IOLEHNS SHEPrN HaBUTaLMOHHBIX PafVMOCUTHAI0B PacnoioXeHa A0 BbICOTbl - 200 KM, MOXHO NPeAnonoXuTb, YTO
[,0 3TOW BbICOTbI BYyT COXPaHATLCA XapakTepucTuky paboyeii 30HbI, yKasaHHble Ha pucyHke B.1.

B.2.4 MoTtpebutenu, pabotatoLume B fuanasoHe BbicOT OT 200 g0 2000 kM MoryT pa6oTaTb CO CMyTHUKaMM C Yr/10B
mecTa 0" 1 faxe oTpuuaTeNibHbIX YI/10B, YTO CYLLECTBEHHO YBENNYMBAET YNCI0 BUANMBIX CMYTHUKOB, YNy4LlaeT reomeT-
puvito onpegeneHns MecTONoIOKEeHNsI MOTPEBUTENA U. Kak NMpaBusIo, YydllaeT XxapakTepucTuky paboyeit 30HbI.

B.2.5 Ans MKA n3 21 cnyTHuka B paboueli 3oHe cuctembl INTOHACC BepoSATHOCTL Hannumsa 6onee Tpex BUANMBIX
cnyTHrkoB 1 PDOP £ 6 B nto60ii Touke 6yaeT He meHee 0,98 (B cpegHeM no 3emse).

B.3 XapakTepucTunkn 4OCTYNMHOCTH

B.3.1 [jocTynHOCTb (3KCnlyaTaunMoHHas roToOBHOCTb) ONpeeiieTcsl TOTOBHOCTLIO CMYTHUKOB U3/lydYaTb NpUrofHbie
HaBUraLlMOHHble CUTHaSbI B 30HE AEelCTBUA CUCTEMbI MPY BbINOMHEHUN TpeboBaHWii 3.2 1 pasmepe paboueli 30HbI B
MOMEHT onpefesieHns AOCTYNHOCTU. [IOCTYNHOCTb BbipaXatoT B MPOLEHTax BPeMeHW onpefenieHHOro BpeMeHHOro WH-
TepBasa.

[insa onpegeneHns 3HaveHNs JOCTYNMHOCTM HEO6XO0ANMO YUNTbIBaTL BCE (DAKTOPbI, BAMSIOLLME HA NOAFOTOBKY CyT-
HWKOB paboTe B MHTepBasle BPEMEHU, fapaHTUPYIOLLEM Nepuoauyeckoe NoBTOPeHne aTuX (DaKkTopoB B NPOLIECCE IKCMY-
aTtauum cuctembl MNTOHACC.

OCHOBHbIM (haKTOpOM, BAVSIOLMM Ha 3Ha4YeHWe AOCTYNHOCTU, IBIAETCA OTCYTCTBME YCTAHOB/IEHHOTO Yncna cnyT-
HVKoB KA B TeuyeHne HEKOTOPOro UHTepsasa BpPEeMeHW.

B npouecce akcnnyatauum cuctembl INIOHACC Takne cutyaumm MoryT BO3HUKaTb MO C/eAyHLWUM NpuymMHam:

- HEemnoAroToB/IEHHOCTL CryTHUKa MKY:

- BbIXOZ, CMYTHUKA W3 CTPOS;

- 3aMeHa BbllleALWwmnX U3 CTPOSi CMYTHUKOB.
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PucyHok B.1 — TMN0OTHOCTL pacnpefeneHus yncna BUAYMbIX CNyTHUKOB
nns cuctembl TIOHACC, coctosweli ns 24 HKA

Mockonbky B MKY Bce cpeacTsa u onepauuy no nogrotoske HKA K HaBuraumoHHOMY o6ecneyeHunto 3ape3epBupo-
BaHbl, TO cumTatoT, 4to MKY obecneuvBaeT NoAroToBKy Kaxkaoro pa6orocnoco6Horo HKA co 100%-Hoi HageXHOCTbHO.

Mpwu Bbixoge HKA u3 ctpos MKY 3a Bpems He 6onee 3—5 cyT obecneymBaeT BOCCTaHOB/IEHE paboTOCNOCO6HO-
ctn HKA.

B.3.2 Ecnn HKA He moxeT 6bITb BocCcTaHoBMEH. MKY npyHUMaeT pelueHve o 3aMeHe BbiweaLero u3 ctpos HKA
HOBbIM 3 OP6UTa/ILHOTO pe3epsa UM O 3anycke 6510ka 13 Tpex HKA. Mpu ncnonb3oBaHnK O6LLENPUHATON TexHonornm
3amMeHbl B 0pOUTasIbHOM pe3epBe B KaXA0M OpOUTasIbHON NIOCKOCTY FIOKET OKa3aTbCA A0 ABYX pe3epsHbIx HKA. MoaTo-
My B yCTaHOBMBLUEMCSI pexume aKcryaraumm cuctemsl FNTOHACC 13 kaxAbIX TPexX 3amMmeHsieMbIX CyTHUKOB ABa 3ame-
HAIOT CMYTHUKaMN 13 OpOUTasIbHOrO pe3epsa, a OAUH — U3 O4YepeHON rpynnbl CNYTHUKOB.

Mpy 3ameHe cnyTHVKa Ha CyTHUK M3 OpOUTa/IbHOrO pe3epBa UHTEpPBasl BPEMEHW C MOMEHTA NPUHATUS peLleHns
0 npekpatleHny aKcnyaTauuy CrnyTHUKa [0 BBOAa B CUCTEMY pe3epBHOro CnyTHUKa paseH 20 cyT, a npu 3amMeHe Ha
CNyTHUK, 3anyckaemblii ¢ 3emnn. — 30—50 cyT. Takum 06pasoM, cpefHee BpeMsi KaxAoW 3aMeHbl CyTHUKA paBHO
30 cyr.

[0 cyLlecTBYIOLWMM CTATUCTUYECKMM JaHHbIM 06 akcnyaTaumm cnyTHukoB MNTOHACC cpefHee Bpemsi UX akTUBHO-
ro cyuiectsoBaHna — 4 r. CnefosarefibHo, ANa nogaepxuanunsa MKA 13 24 cnyTHUKOB HEOBXOAUMO KaX[bli rof BbIBO-
ONTb Ha OpPOUTY LLECTb CMYTHUKOB.

[lna paBHOMEPHOCTN NpoLecca 3aMeHbl Yepes Kaxaple 2 Mae Heo6x0AMMO NPOBOANTL 3aMeHy OAHOro CNyTHMKA.

B cooTBeTCTBUM C 3TUMK YCNOBUAMU paboTbl cnucteMbl MNTOHACC, xapakTepucTukun AOCTYNHOCTA CUCTEMbI MOTYT
6bITb OonpeaeneHbl Npy cpegHeapuMeTUUECKOM 3HAYEHUN pe3ynbTaToB B MHTepBase 2 ree (60 cyT). CpefHee 3Haue-
HMe AOCTYNHOCTM Mo pabouyeli 30He 3a 60 cyT paBHO 0,9964 C y4eTOM BbIMOJ/IHEHWS BbILLENEPEUNCIEHHBIX TPEGOBaHUIA N0
yrnpasneHunio 1 3ameHe crnyTHUKoB MKA.

XapaktepucTukn AoctynHocTu cuctembl MNTOHACC moryT 6biTb onpegeneHbl nNpy cpegHeapndmMeTnyeckoM 3Ha-
YeHun pesynbTatoB 3a 2 Mec (60 cyT). OueHka ycpeAHEHHOro No NOBEPXHOCTM 3eMAn 3HayYeHUs AOCTYNHOCTM coCTaB-
nsiet 0.9964 ¢ y4eToM BbINOIHEHWSA TPEGOBAHWI K YNpaBneHUO U BOCMOMHEHNIO [TKA.

B.4 HagexHocTb 06CnyxunsaHus

CpefiHee 3Ha4YeHne HafEexXHOCTU 060pyoBaHNA 3a CYTKM ONpeaensaioT Nno cneayllwmm napameTpam:

- noporosas olnbka MmecToonpeaeneHua B nnade 140 m onpegeneHa npv ycnoBun obecrnevyeHns JOCTYnHOCTU
o6enyxmBaHus 0.9964 1 TOYHOCTM MECTOONPEAENIEHUS B MaHe C JOBEPUTE/NBbHOI BEPOSTHOCTbIO P = 0,9999;

- Bpems oTka3a 18 u onpegeneHo pasmepamu 30Hbl 06CayXmBaHusA MKY 1 Nnpon3BoAnTENbHOCTLIO €ro TeXHU4ec-
KX CPEeCTs;
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- cpefHee 3HauYeHve HafeXHOCTW onpejenieHo 3a nepuod 1 r. nyTem onpefeneHns cpefHero 3HaueHns 3a CyTkn
no paboueii 30He.

B xoge mMofenvMpoBaHusi UCMOMb30Ba/INCL CTATUCTUYECKME AaHHble O HafEeXHOCTU (hyHKUMOHMpoBaHuA HKA B
1996 r. Aina HKA. BbipaGoTaBLUMX CBOW pecypc, KO3((MLMEHTbI TOTOBHOCTM MO pe3y/ibTataM 3Kcnsyatauun 6biin He-
CKOMIbKO HWXE rapaHTMpoBaHHOro 3Hadenus 0.978, n B npouecce MOAeNNpPoBaHWA 6blN1I0 NPUHATO rapaHTMpOBaHHOE
3HayeHue 0,978.

B.5 MorpeluHoCcTb MecToonpeeneHmns

B.5.1 TorpelwHOCTb MecToonpeaeneHusi, kotopas MoXeT ObiTb onpegesnieHa ¢ nomolyblo cuctembl MTOHACC,
BbIYUCASAIT Kak pasHOCTb M3MEPEHHOro U AeNCTBUTENbHOIO MOJIOXEHU NOTpebuTens B paboyeil 30He CUCTEMbI C
3a/laHHbIM YPOBHEM [OCTYMHOCTU U HafeXHOCTU. MOorpelHocTb MeCTOONPeeNIeHns BblpaXatoT B MPOLEHTax BpeMeHn
3a onpejeneHHbll nepuoa, B TeueHue Kotoporo cuctema MNTIOHACC cooTBeTCcTBYET TpeboBaHUAM HACTOSILLEro CTaH-
fapra.

B.5.2 MporHo3npyemas norpeLHocTb MecToonpeaeneHms

lMporHosvpyemasi norpeLwHocTb Mmecrtoonpeaenerdsa B cucteme JIOHACC, nonydeHHas npy MOAEeNMpPOBaHUN
(hYHKLMOHMPOBAHNA CUCTEMbI B MHTEpBane 48 4 ¢ AUCKPETHOCTbIO 1 MUH ans 4732 reorpadmnyeckux Touek, paBHOMEPHO
pacnpefiefieHHbIX Nno NoBepxHOCTN 3eMnn, npeactasneHa B Tabnvue B.1.

Ta6nuya B.1 — MpoTe3upyemas norpeiHoCTb MectoonpeaeneHms

3HaueHus A1 [OBEpUTE/LHON BEPOSITHOCTM, B METpax
MorpeLLHoOCTb MECTOONPEAE/IEHUS. M A/ poBep po P

0.95 0.9999
Mo wwupote 20 98
Mo ponrote 21 100
Mo BbicoTe 60 585
B ropu3oHTasbHOM NI0CKOCTU 28 140

MecTononoxeHne noTpebutens onpefensioT no U3MepeHUsaM HasBWUrauMoHHbIX nNapamMeTpoB Ha yacToTe L1.

B.5.3 lMorpeLwHocTb Nnepefaym BpeEMeEHN NoTpebuTento

Ha cnyTHukax cuctembl INTOHACC B TeueHne 12 4 MKY ocyLlecTBASIET CUHXPOHM3aLMI0 60PTOBLIX LLUKaT BPpEMEHN
CNYTHVKOB C NOrPELLIHOCTbI0 B3aMHOIN CUHXPOHU3aLMK ABYX N06bIX KA He 60nee 20 He (cpeAHekBaapaTuyHoe 3HayYeHne
NOrPeLIHOCTHN) OTHOCUTESBHO LUKaSIbl BPEMEHW LIEHTPaIbHOTO CUHXPOHM3aTopa, (hOPMUPYIOLLETO LKAy BPeMeHU cucTe-
Mbl TJTOHACC.

MpuBA3Ky LKanbl BpeMeHn cuctemMbl MNTOHACC k wkane UTC(SU) MNocyaapCTBEHHOrO aTasloHa OCYLLECTBAAT C
NOrpeLUHoOCTb0 He 6onee 1 MKC (NpefenbHoe 3HauYeHue MorpeLLHocTy).

Takum o6pasom, norpewHocTb nepegaun BpemeHn UTC(SU) notpebuTtento Ao/mkHa 6biTb He 6osee 700 HC B
TeyeHve 95 % BpemeHu.
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