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HAUUWOHANBbBHBIN CTAHOAPT POCCUUCKOU PEOEPALUMN

[NnobanbHaa HaBUraLMoHHasa cNyTHUKOBasA cUCTeMa
NMAPAMETPbl PAOUOHABUTALUIMOHHOI O NOJIA

TexHUu4yeckKkune TPEGOBBHMH U MeTodbl UCMNbITAHUW

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

[NaTta BBegeHna — 2008—07—01

1 O6nacTb NPpUMEHEeHUS

HacTosawmin ctaHgapT ycTaHaBnNMBaeT napaMeTpbl rnobanbsHoro paguoHaBUraLMoHHOro nons, NpeaocTas-
nsiemble noTpeduTtensam npu NCnofb3oBaHUM KaHara CTaHaapTHON TOYHOCTU riobarbHOM CNYTHUKOBOW HaBUraLy-
oHHOWM cucteMsbl (aanee — cuctema MOHACC) n npegHasHadeH Ans OLEHKM TEKYLLKX U MPOrHo3npyemMblX

lapamMeTpoB paanoHasuraumoHHoro nonsa cuctemobl IMTIOHACC B npouecce akennyatauum 1 Npu ncnblTaHUAX
HaBUraLMOHHOM annapaTypsbl.

2 TepMuHbI, onpeaeneHus, 0603Ha4YeHUA U COKpaLleHUA

2.1 B HacTosLweM cTaHaapTe NpUMeHeHb! cnegyolime TEPMUHBI C COOTBETCTBYIOLLMMUN onpeaeneHUsIMA:

2.1.1 rnobanbHaa HaBuraymoHHasa cnytHukoBasa cuctema NTIOHACC (GLONASS global navigation
satellite system): CnyTHUKOBaga HaBUraLuMoHHaaA cuctema, akennyatupyemas s Poccunickon Gegepavnmm [1].

2.1.2 kaHan ctaHgapTHou TouHocTu (Channel of Standard Accuracy). KaHan, obecnevnsaroLl i 3agaH-
HbI YPOBEHb TOYHOCTU onpeaeneHns MECTOMONOXEHUSA U BDEMEHW, AOCTYNHbLIWA NMIOOOMY NONL30OBATENIO CUCTE-
Mbl [TIOHACC Ha rnobansbHon 1 HenpepbIBHOW OCHOBE [2].

2.1.3 paboyan 30Ha cuctembl NMIOHACC (Service Volume): INpocTpaHCTBO OT NOBEPXHOCTU 3eMN A0
BbICOTbI 2000 KM, B KOTOPOM 0DecnevnBaloTCs XapakTepUCTUKU KaHana cTaHgapTHOW TOYHOCTU MeCcToonpeaene-

HuA notpebutens cuctembl ITIOHACC, BbipaxkeHHOe B NPOLEHTax yCTaHOBIEHHOro Nepruoaa BpeEMeEHN, B TE4EHNE
KoTOporo obecnevnBatoTcs 3agaHHble YCINOBUS.

[TpnmedaHne —B kadecTBe 3KBMBANEHTHbIX TEPMNHOB B HOPMAaTUBHOWU AgokymeHTaumn Ha cuctemy [ JIOHACC
OOMNYyCKaeTCs WCNOMb30BaTh TEPMUHBI «30HA OAEUCTBUSA CUCTEMbBI» U «ODCNYXMBAEMOE NPOCTPAHCTBO CUCTEMbIY.

2.1.4 pocTtynHocTb (Service Availability). T OTOBHOCTb CMYTHUKOB MU3MTy4aTb HaBUrALMOHHbIE CUTHalbI B pa-
boyen 3oHe cuctembl [TIOHACC, obecnevnsaroLwme nonyvyeHue noTpebutenem reoMeTpruy4eckoro dpakropa yxya-
LLIEHUA TOYMHOCTU Mo BeKTopy nonoxeHusa PDOP < | BbipakeHHada B NpoLleHTax yCTaHOBNEHHOro nepuoaa BpeMe-
HW, B TEYEHKNE KOTOPOro obecnevynsatoTcst 3agaHHble YCITOBUS.

[TpumeyaHune—B kadecTBe 3KBUBANIEHTHOIO TEPMUHA B HOPMaTUBHOW gokymMmeHTaumm Ha cuctemy [ JTIOHACC
AOMYyCKAeTCH UCMONb30BATh TEPMUH «3KCNIyaTauNOHHAA MOTOBHOCTbY.

2.1.5 norpewHoOCcTb MecToonpepeneHua (Error of Positioning). PasHOCTb U3MepeHHOro n A4eNCTBUTENb-
HOMo NoONoXeHU NoTpebuTens B padoden s3oHe cucteMbl [ TIOHACC ¢ 3agaHHbIM YPOBHEM OOCTYMHOCTU U HAOEX-
HOCTW, BbIpaXkEHHAas! B NPOLIEHTaX YCTAaHOBMNEHHOMO NEPUOaa BPEMEHU, B TEYEHNE KOTOPOro 00ECNeYnNBaOTCH YKa-
3aHHbIE YCNOBUAL.

2.1.6 norpewHoOCTb Nepegavun BcemnupHoro kKoopaMmHUpoBaHHOIo BpeMeHU rocypgapcTBeHHOro aTa-
NnoHa BpeMeHu u Yyactotbl Poccunckoun ®epepauun ( Time Transfer Accuracy of Russian Federation Universal

U3paHue odhumanbHoe
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Time Coordinated). PasHocTbs BceMnpHOro KoopanH1UpoBaHHOIo BpeMEHU rocy4apcTBEHHOMO 3TalioHa BpeMeHU U
YyacTtoTbl Poccunckon degepaumn U BpeMeHUn, NoSyYEeHHOro B pesynsrare MecToonpeaeneHns noTpeobunutens s
30He AeUCTBUSA CUCTEMBbI C 3aaHHbIM YPOBHEM AOCTYNMHOCTU, HAAEXHOCTU U TOMHOCTU, BbipaXKeHHOro B NPOLEH-
Tax BpEMEHU 3a onNpeaeneHHbl Nepuos, B TEHEHUE KOTOPOro obecnevynBaroTCsl 3aaHHbIE YCITOBUSI.

2.1.7 HaBurauyuoHHoe none cucteMbl NNIOHACC (GLONASS navigation field ). COBOKyNHOCTb pagnoHa-
BUrALMOHHBIX cUrHanoB B paboden 3oHe cuctembl ITTOHACC, nossonsowas usMepsiTb HaBUrauMoHHbIE Nnapa-
METPbI U ONPEAENATL MECTOMONOXKEHUE U BPEMSA NOTPEDBUTENS C TPEDYEMBIM YPOBHEM AOCTYMHOCTU, HAAEXHOCTU
N TOMHOCTMN.

2.1.8 paboTtocnocodHbIn cnyTHUK (Operational Satellite). CnyTHuk cuctemol [MTOHACC, cnocobHbIN ne-
pefaBaTb paguoHaBUraLOHHBLIM CUTHan ¢ NapamMeTpaMn U CTPYKTYPOU, COOTBETCTBYIOLLMMM YCTAaHOBMNEHHBLIM B
NHTepdeNCHOM KOHTPOMBbHOM AOKYMeHTE [1], fTony4YnBLUMA NOATBEPKAEHNE O ero paboTOCNOCOOHOCTN B HABUra-
LIMOHHOM COOBLLIEHNN.

2.1.9 HaBUrayuoHHoe coobeHue (Navigation Message): UHdpopmarmst 06 apemepunaax, BDEMEHU, CO-
CTOAHUW CNYTHUKOB, NpeacTaBlieHHad B LMPPOBOM BUAE, CTPYKTYpPa KOTOPOU COOTBETCTBYET YCTAHOBIEHHOW B
NHTepPEeNCHOM KOHTPOMNBLHOM AoKYyMeHTe [1], C MOMOLLBIO KOTOPOW MOAYITUPYIOT paguoHaBUralMOHHbIN CUTHaT.

2.1.10 mecToonpepeneHue (Position Solution): OnpeaeneHne NPOCTPaHCTBEHHLIX KOOPAUHAT MyTEM MNCEB-
noaanbHOMEPHbIX U3MEPEHNIN N UCMONB30BaHUS HaBUraLMOHHBLIX coobLeHnA co cnyTHUKoB cuctembl [ TIOHACC.

2.1.11 HageXHoCTb obcnyxuBaHua (Service Reliability). BoinonHeHne cuctemoun NOHACC cBoux
pYHKLMIN B TeYeHWe onpeaeneHHoro nepruoga BpeMeHun npm yCTaHoBNEHHbIX YCIOBUAX 3aKcnyaTauun.

2.1.12 nepepblB B HaBUrauuMoHHOM obecneyvyeHUU KaHarnom cTaHAapTHOU TOYHOCTU (Service
Degradation): ['lepunoa BpeMeHU, B TEYEHUE KOTOPOro oauH U bonee napamMmeTpoB KaHana ctaHaapTHOW TOYHOCTU
HKA He BbINOMHATCA 1 NOTPpebuTtenn n3seLleHbl 06 3ToM 3apaHee.

2.1.13 oTKa3 B HaBUrayuMoHHoM obecneuveHuu (Service Failure). CobbiTue, NponucxoasiLlee B onpeae-
NEeHHbIW Nepnoa BpeMeHn, B TEYEHWE KOTOPOro oauH Ui 6onee napamMmeTpoB KaHana ctaHaapTHOW TOYHOCTU HaBU-
raLlMOHHOIO KOCMUYECKOTO arnnapara He BbINOSIHATCS U NOTPEOBUTENN HE N3BELLEHbI 0O 3TOM 3apaHee.

2.1.14 nceBpopanbHOCTL (Pseudorange). PasHOCTb MeXQy BPEMEHEM NMPpUEMA CUrHaNa nofb3oBaTENEM
N BpeMeHeM nepegadn ero co cnytHuka cuctemol [TTOHACC, yMHOXeEHHasa Ha CKOPOCThL pacnpocTpaHeHUs pa-
OVOBOJIH B MPOCTPAHCTBE.

2.1.15 reomeTpuUlvecKkm chakTop yxyalleHMa TOYHOCTU No BeKTOpy nonoxeHusa (Position Delution of
Precision). OTHOLWIEHNE TPEXMEPHOMN MOTrPELLIHOCTUA MECTOONPEAENEHUSA B TOUKE HAXOXAEHUS MOTPEDUTENS K NO-
rPELLIHOCTU NU3MEPEHUA NceBA0AaNTbBHOCTH.

2.1.16 paanoHaBuUrauMoHHbIN curHan (Radionavigation Signal). PagnocurHan koaa ctaHaapTHOW TOYHO-
CTU, U3NTydaeMbln HaBUraLUOHHBIM KOCMUYECKMM annapaTtoM U MoaynupoBaHHbIW ncesgocnyydanHou nocneaoBa-
TENIbHOCTLIO AANIBHOMEPHOro Koga, METKOW BpeMeHU 1 LndpoBoin MHdopmMmaunen HaBurayMoHHOro coodbLeHns,
COOTBETCTBYIOLLEro TpeboBaHUAM UHTepdeNCHOro KOHTPONMBLHOro AoKyMeHTa [1].

2.2 B HacTosleM cTaHAapTe NPUMEHEHBI cneayoLlme obo3Ha4vYeHNs1 U cokpalleHUs:

AC — anemaHax cuctemsbl [ TIOHACC;

[TIOHACC — rnobansHasa HaBUrayuoHHasi cnytHukosas cuctema Poccumnckon degepauunn;
[[HCC — rnobanbHas HaBuraynoHHas CnyTHUKOBasA CUCTEMA;

3NC — 3aknago4HoO-U3MepUTENBHAA CUCTEMA,;

KL — nHTEpdPENUCHBbIN KOHTPOSBHbLIA AOKYMEHT;

KNC — KkoMaHaOHO-U3MepUTENbHas CUCTEME;

KCT —kaHan ctaHgapTHOW TOYHOCTHU;

M B — MockoBcKoe AeKpeTHOE BpeMSs;

HAIT— HaBurayuoHHasi annaparypa notpeburenen;

HKA — HaBuUralMoHHbIA KOCMUYECKNIA annapar;

HI'1— HaBurayumMoHHoe none;

[13-90 — reouieHTpUYecKkasi cuctema koopamHat Poccunckon Pegepaumm 1990 r. (napametpbl 3emnn 1990 r.);
[IKA — noagcucTtemMma KOCMUYECKMX annapaToBs;

[TKY — nogcuctema KoHTPOoNA U ynpasnieHud;

CKI'l— cpegHekBagpaTuvHast NorpeLllHoOCTb;

Sl — skcnnyaTtaunoHHaa AOKYMEHTaLUNA;

UTC(SU) — yHuBepcanbHoe KoopanH1UpoBaHHOE BpeMs Poccuu;

GMT — rpuHBKUYCKOE CpeHEE BPEMS;

GPS — rnobansHast HaBUrauuoHHas crnyTHuUkosas cuctema CoegnHeHHbIX LUTaTtoB AMEpPUKN;
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PDOP — reomeTpuiecknit dpakrtop yxyalleHns TOMHOCTU MO BEKTOPY MONOXEHUS;
MCQOV — 4yi1cno ceaHCoB 3a CYTKU, B KOTOPbLIX HE ObINW BbINONHEHBI TPEbOBaHMS NO paboven 30HE;
MDATA — 41cno NoTePSAHHbIX CEaHCOB 3a CYTKU 3-32 HEFOTOBHOCTU CNYTHUKA K paboTe ¢ NoNbL30BaTENEM;
MAVL — 4ncno ceaHcoB MecToonpeaeneHnii 3a CyTK1 B UHTEPBaNe, B KOTOPbLIX ObINA BbINMOMHEHLI TPEBOBAHUSA MO
OOCTYMNHOCTU;
MREL —4u1cno ceaHcoB, He NpUroaHbIX Ans OLEHKA MOrpeLllHOCT MecToonpeaeneHns;
R e — CpeHAd oUeHKa HaaeXXHOCTU 3a rod;
R (day,) — cpeaHaa oLeHKa HaaeXXHOCTU 3a CYTKU;
R, — MrHOBeHHO€ 3Ha4YeHNe HaaAeXHOCTU B TOUKe paboyeit 30HbI,
A /= — CpefHecyTOMHOEe 3Ha4YeHMe OCTYMNHOCTU B TOUKe paboyeint 30HbI 3a 60 cyT.;
A,y (day,) — cpedHecyToOdHOe 3HavYeHne 4OCTYNHOCTU B TOUKe paboyen 30HbI 3a CYTKU;
A, — MIHOBEHHOE 3Ha4YeHne AOCTYNHOCTU B TOYKE paboyen 30HbI;
C, — MrHoBeHHOE 3Ha4YeHNe OLeHKM CyLLlecTBOBaHMA pabovel 30HbI B TOUKE;
C,gy— 3Ha4YeHUe paboden 30HbI B NPOLIEHTaX;
S 0o — 0DLLee YACTIO ceaHCoB MecToonpeaeneHn B 3agaHHOM ToYKe 3a CYTKU AN OLEHKA MOrpeLlHOCTU MECTO-
onpeaeneHnsi, COOTBETCTBYIOLLIEE TPEOOBAHUAM K paboyein 30He, AOCTYMHOCTMU U HAOEKHOCTMU;
Scoy— YMUCNO ceaHCcoB MecToonpedeneHn B 3agaHHOM TOUKE 3a CYTKU;
Sp—41CIo ceaHcoB MecToonpeaeieHn B 3aaHHOW TOUKe 3a CyTKU, NP KOTOPbIX BbIMOMHAMNOCHL TpeboBaHne
OOCTYMNHOCTW;
S, — YUCNO ceaHCoB MecToonpeaeneHN B TOYKE 3a CYTKU, NPU KOTOPbIX BbIMOMHANOCH TpeboBaHUe HaaeXk-
HOCTMW.

3 TexHu4yeckKkmne TpedoBaHUSA

3.1 OoLwue TpeboBaHUA

3.1.1 B npouecce mectoonpenenennst HAlN aomkHa npoBoAnUTL U3MEPEHUS NceBaoJanbHOCTU A0 Mboro
noarotrosneHHoro K patote HKA NMOHACC, Haxoaswerocs B 3oHe ee pagnoBUAUMOCTU, a TakXke NpUHUMAaTL U
obpabaTtbiBaTb HaBUraLMOHHbIE COODLLEHNSA, COAEPKALLIMECH B COCTaBE CNYTHUKOBbLIX HAaBUraLMOHHbIX paauocur-
HanoB.. [Nogrotosky HKA Kk paboTte npoBoAAT € NOMOLLL TeXHUYeckux cpeacts cuctembl ITIOHACC, ykaszaHHbIX
B NPUNOXEHNN A.

[na nepecyerta napameTpos adhemMepua, Nosy4eHHbIX U3 HaBUraLMOHHOTO COOBOLLIEHNS CMYTHWUKA HA MOMEHT
N3MepeHUd, UCMOMNb3YIOT anropUTMbl, NpUBedeHHbIE B NPUNOXeHUN b, N akBUBaNeHTHbIE UM anropUTMbl NO
TOYHOCTW.

3.1.2 Anga npoBeageHna MmectoonpegeneHna UCNonb3yiT CUrHan ctaHaapTHOU TOMHOCTU Ha vacToTe L1 ¢
TakToBon Yactoton 0,511 MIMu, npeaHasHa4YeHHbIN AN rpaXkaaHcKUX notTpeburtenen.

3.1.3 OrpaHnyeHusa npu onpeageneHnuu napametponB KCT

[MapameTpbl KCT onpeaenaioT ¢ y4eToM:

- MOAEeNn onboK noHocdepb!;

- MOAENN oLLIMBOK Tponocdepsb;

- MHOTONTY4EBOI0 pacnpocTpaHeHUAa curHana.

3.1.4 OrpaHn4veHUA Ha XxapakTepuctuku cuctembl [ JIOHACC

3.1.4.1 B noacuctemy HKA gonmxHbl BxoauTte He MeHee 21 HKA.

3.1.4.2 IHTEHCUBHOCTb KpaTKOBPEMEHHbLIX OTKA30B CNYTHUKOB A0S KHa ObiTh He bonee 0,978.

3.1.4.3 NHTEHCUBHOCTL 3aMeHbI BbILLEALLNX U3 CTPOSA CMYTHUKOB (NPWY rPYNMNOBbIX 3anyckax rno TP CNyTHU-
Ka) AoKHA ObITh He boNnee WeCcTU CNYTHUKOB B rof.

3.1.4.4 CpoK 3aMeHbI BblLLeALLIEro N3 CTposi CNyTHUKA A0MKeH ObITb He bonee:

- U3 opbuTtansHoro pesepsa — 20 cyT;

- ¢ 3eMnun — 50 cyT;

- cpeaHunt — 30 cyT.

3.1.4.5 CpegHekBaapaTUYHbIE NMOrpeLllHoCTU adpemMepu CryTHUKOB He AO0/MKHbI MpeBbILWAaTh:

- BAOJS1b 0pbuUTbl — 20 M;

- no GuHopmanm — 10 m;

- N0 pagnycy-BeKTopy — 5 M.

3.1.4.6 CpegHekBaapaTiHasi NOrpeLLlHOCTE B3aUMHOW CUHXPOHWU3aL MM BOPTOBLIX YaCOB CNYTHUKOB B CUC-
TemMe OJomKHa ObiTh He bonee 20 HC.

3.1.4.7 NpenentHble cmeleHnsa HKA B NnockocT opbuTbl OTHOCUTENBHO €ro0 HOMUHaITBHOTO NOSIOXKEHUSA B
TeueHWe cpoka aKkcnnyaTtau He gOJKHbI MpeBbIWaTh +5°.
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3.1.4.8 INoporoeoe 3HavyeHne pakTopa PDOP aormkHo 6biTb He Boriee 6.

3.1.5 TpeboBaHUA K NpUEeMHUKY

3.1.5.1 KOHCTPpYKUUA NPUEMHKMKA AOMKHA COOTBETCTBOBATL TpebosaHnsM UHTepdencHOro KOHTPOMNBHOTO
aokymeHTa [1].

3.1.5.2 [NpneMHnK gOJMKEH HAYMHATL N3MEPEHUS HAaBUraUMOHHBLIX NapaMeTPOB C yria He MeHee 5° OTHOCKU-
TEerbHO FOPU30HTA.

3.1.5.3 lNpreMHUK AOIMKeH NPoBOAUTL MecToonpeaeneHune B cuctemax koopamHat [NM3-90 n spemenHn UTS(SU):;
ONg nepexoga K Apyrum cuctemam KoopanHaT U BpeMeHU A0STKHbI UCMOMb30BaTbCH COOTBETCTBYIOLLME MaTPULLbI
nepecyeTa, npuseaeHHble B [1]—[3].

3.1.5.4 MNpueMHunK gomKeH NpoBOAUTL CReXeHue U MectoonpeaerneHme no UBMepeHnsIM He MeEHee YeM ¢
yeTblpex HKA.

3.1.5.5 MNpueMHnK OMKEH UCKMOYaTh U3 npoLecca MecToonpeaeneHusa ntobon HKA B cnyvyae nossBneHus
B HaBUraLMOHHOM coobLLEeHNM NpusHaka HemcnpasHocTy HKA.

3.1.5.6 CpegHekBagpaTuiHasa norpeLlluHoCcTb MU3MepPEeHUs ncesaoaanbHOCTU NPUEMHUKOM He A0STKHA ObITh
bonee 5 M.

3.2 3HaYeHUA napamMeTpoB paguoOHABUraLlMOHHOIo Nons

[TapamMeTpbl pagnoHaBUraLMoHHOro nonis He AoSMKHbI NPeBbILWAaTh 3Ha4YeHU, NpyUBeaeHHbIX B Tabnuue 1.
[TapameTpbl paanoHaBUraLIMOHHOTO MO paccHUTbIBAKOT METOAOM MaTeMaTUYECKOro MOAENUPOBaHUS C YYETOM
TpebosaHu 3.1.

[TpMepbl pacyeTa 3Ha4YeHUN NapamMeTPoB paguoHaBUraLlMoOHHOro Nons NpuBeaeHb! B NpUnoXxeHun B.

Tabnunuya 1 — 3HavyeHns napameTpoB pagunoHaBUTaLlMOHHOIO NONs

HanmeHoBaHMe napameTpa 3Ha4veHune YcnoBna n orpaHNYeHuns

Paboyasi 30Ha cucTembl 98,0 PacyeTbl NpoBOAAT NO AaHHbIM YeTbipex n H6o-
Nnee CryTHUKOB B TeYeHue 24 v,

UeTbipe cnyTHUKA OOMKHbI obecneunBaTtb Pak-
Top PDOP He 6onee 6.

Yron mecrta CnyTHUKa AomkeH bbiTb 5°.

B cootBetctBUM ¢ AC B KA gomxHO ObITb He
MeHee 21 paboTalowero cnyTHuKa

HocTynHOCTL 0BCNYXMBaHUA B CPEeaHEM PacueT npoBoasiT ¢ y4eTOM 3HaveHusa paboyen
Nno NOBEPXHOCTU 3eMnun, %, HE MeHee 90.64 30HbI, NepunoaoB 3ameHbl HKA v BoCCTAHOBNEHUSA
pabotocnocobHoctn HKA.

Onpeaensitor cpegHee 3Ha4veHne N3aMmepeHnn 3a
60 cyT nytem ycpegHeHUss CYyTOYHbIX 3HAYEHUN MO
NOBEPXHOCTU 3EMNU

HapgexHocTb 00CnyXuBaHnsa B CpegHEM PacuyeTbl npoBogsaT, ecnu pabodas 3oHa U gocC-
no noBepxHoctn J3emnun, %, He MeHee 99,98 TYMHOCTb COOTBETCTBYIOT YCTAHOBNEHHbIM TPEDBOBA-
HUAM.

[loporoBasi NnorpeLwHoOCTs MecToonpeaeneHnst B
nnaHe gomnkHa ObiTb He bonee 140 wm.

Onpeaensitor cpegHee 3Ha4veHne N3aMmepeHnn 3a
OAWH rog nNyTem ycpeaHeHns CyTOYHbIX 3HAYEHUW A5
XyALWen TOYKU Ha NMOBEPXHOCTU 3eMIu.

Bpemsa nokannsaumm oTkasa AOJKHO DbiTb HE

bonee 18 u.

[TorpelwnHOCTL MecToonpeaeneHus, M, He PacueTtbl npoBOoaAT, ecnu padoyasa 30Ha, 4OCTYI-
bonee: HOCTb M HAAEXXHOCTb COOTBETCTBYIOT YCTAHOBMNEHHbLIM

B rOpU30OHTaNbHOW MITOCKOCTU: TpeboBaHUSAM.

- 32 95 % BpemeHn 28 3Ha4YeHns onpeaensior B TedeHne 24 4 ans nio-

- 3a 99 % BpemeHn 140 BOM TOUKM HA NOBEPXHOCTU 3EeMIMU

No BEPTUKATIN:

- 3a 95 % BpemeHn 60

- 32 99 % BpemeHn 585
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OkoHyaHue mabnuus! 1

HanmeHoBaHMe napameTtpa 3HaveHune YcnoBna n orpaHnYeHuns
[TorpewHocTb Nepeagavmn BpemerHn UTC(SU) PacyeTbl NPOBOAAT, €Crnn padovast 30Ha, JOCTYIN-
3a 95 % BpemeHun, HC, He Bornee 700 HOCTb M HAAEXHOCTb COOTBETCTBYIOT YCTAHOBIIEHHbIM
TpeboBaHUAM.

[Tpn pacueTax y4nTbIBAKOT MOrPELLHOCTb NPUBSI3-
KN BPEMEHWM CMyTHUKA N €ro nepegady nonb3oBare-
nto.

3HA4YeHNA onpeaensoT B TeveHne 24 4 ans nio-
6o TOYKM NOBEPXHOCTU 3eMnu

4 Metoabl nCnbiITaHUN

4.1 O6wme TpeboBaHUA

OCHOBHbIe napamMeTpbl HaBUrauMoHHoro nons cuctemsol [ TIOHACC onpegensioT METOAOM MOAENNPOBAHNSA
dpyHKuMoHnposaHus cuctembl [TIOHACC B npolecce NpoBeAeHNUA CTaTUCTUYECKUX UCMbITAaHUA. [1pn 3TOM B 06-
LLIYIO CTATUCTUKY MOAENUPYEMBIX U3MEPEHUN MO paboyein 30HE A0NYCKAETCH BKNIOYaTbL U3MEPEHUSI NO pearnbHbIM
curHanam HKA, nony4YeHHbIM B COOTBETCTBYIOLLIMX TOYKaxX paboyen 30HbI HaBUraLMOHHBIM NMPUEMHUKOM, Napa-
METPbI KOTOPOro COOTBETCTBYIOT TPEOOBAHUSAM, YCTAHOBMNEHHBIM B HACTOSILLIEM CTaHOapTe.

[TpumedyaHnwune— Meroabl onpegeneHnss napameTpoB paguoHasuraunoHHoro nonst cuncrtemol [JIOHACC
rApMOHU3NPOBAHbI C aHaANoOrM4YHbIMKU MeToaammn, paspabotanHHeiMmn ansa cuctembl GPS, nockonbky cuctembl [TIOHACC
n GPS ncnonb3yloTca kak mexayHapogHsie [3] — [5].

4.2 OnpepeneHne pabo4yent 30HbLI

Pasmepbl paboyen 30HbI ONpeaensioT B cneayLwen nocrnegosarefisHOCTU Npur BbINOSTHEHUN TPeboBa-
H 3.1 anga nobdour ToUKM 3eMNKn B TedeHUe 24 4 No cneayowemy anroputmy

- no AC paccynTbIBaloT NOJIOXKEHUS CNYTHUKOB (BKNOYasa HenUcnpaBHble CMYTHUKA) KXKAYI0 CEKYHAOY B TeYe-
HUe 24 Y.

- paccuUTbIBAIOT Yribl MECTA ANS1 KAXA0ro CryTHUKa 6e3 yyerta penbeda MECTHOCTMN;

- eCNN YeThIpe nnn bonee cNyTHUKOB HaxodsiTCA B 30HE BUOAMMOCTU (Yro1 MecTta bornee 5°) B MOMEHT K, AN
onpeaeneHnst MECTOMOMOXEHUS BbIOUPaKOT CO3BE3ANE CMYTHUKOB ¢ HauMeHbLUM 3HavyeHnem PDOP. Ecnn PDOP
paBeH Ui MeHee 6, TO MrHOBEHHbIN KO3 pULIMEHT paboyen 30HbI C, NPpUHUMALIOT paBHbIM 1.

Ecnu B 30He pagnoBMOMMOCT HaxoauTcsl MeHee YeThipex cnyTHukos unu ecnn PDOP 6onblie 6 ans
NtoOoN KOMOMHaLUK U3 YeTbIpeX CryTHUKOB, To C, c4ynTatoT paBHbiM O:

- BENUYNHY pabouei 30Hbl (C,qy), % , paccymTbiBaloT Mo hopmyne

rae Scoy — YUCNO ceaHCcoB MeCcTooNpeaeneHnin B TOYKe 3a cyTKK, paBHoe 86400 c,

C,— MrHOBeHHOE 3HayeHe OLieHKM CyLLIeCTBOBaHUA paboyei 30HbI B TOUKE, C.

4.3 OnpegeneHue 4OCTYNHOCTU 06CcNy)XUBaHUA

[ocTynHOCTb 0BCYyKUBaHMA ONPeaenstoT B TedeHne 24 4 Ha NoOBEPXHOCTU 3eMn B creaytoLLein nocneao-
BaTeIbHOCTU NpU obecnevyeHun BbinonHeHna TpebosaHun 3.1, 3.2 ana onpeaeneHHoro 3HadyeHus padovein 3oHb|
Ha MOMEHT onpeaenieHNsa AOCTYNHOCTIA:

- NPOBOAAT eXXecekyHAHble U3MepeHust no Bcem pagnosuanmbsim HKA B TedeHne 24 4 B TOYKE;

- NPOBEPSAIOT, COOTBETCTBYET 1M paboyas 30Ha yCcTaHOBNEHHbIM TpeboBaHUAM: ecnin paboyas 30Ha B KaKOW-
B0 MOMEHT BPEMEHU HE COOTBETCTBYET YCTaHOBIIEHHBIM TPEBOBaHUAM (YMCO cryTHUKOB bonblue Tpex 1 PDOP
paBEH UM MeHee LEeCTN), TO MPOBEPKY AOCTYMHOCTU 0b6cnyXnusaHusa He npoBodaT. OnpeaensatoT YACIO CeaHCoB
3a CYTKU, B KOTOPbIX paboyas 30Ha He COOTBETCTBYET yCTaHOBEeHHbIM TpeboaHuaMm, MCOV no dpopmyne

37 5
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SCOV

MCOV = 86400 - % C,,
p=1

rae C,— MrHoBeHHOE 3HadYeHWe OLIeHKMN CyLLleCcTBOBaHUA paboyeit 30HbI B TOYKE, C;
Scoy— 4YUCNO ceaHCOB MeCTooNpeaeieHnIA B TOYKE 3a CyTKU, paBHoe 86400 c;

- K2XKOY0 CEKYHOY aHanM3npyoT rnepeaBaeMble CNyTHUKaMU HaBUraLMOHHble coobLleHns, YTobbl Npo-
BEPWUTb, FOTOBbI SN BCE YeTbIpe BblOpaHHbIX CNyTHUKA K paboTe. Ecnu Bce YeTbipe CNyTHUKa roToBbl K paboTe,
A, cuuTaloT paBHbIM 1, ecnivi xotda 6bl OANH U3 CNYTHUKOB He roToB K paboTe, To A, cuuTatoT pasHbiM 0. Ecrin oavH
NI HECKOJBKO N3 BbIOpaHHbIX CNYTHUKOB HE rOTOBbI K paboTe, To NpoBoAAT MOBTOPHBLIA BbIOOP YETbIPEX CNYTHU-
koB. Ecnn kombuHauma cnytHukos obecnednsaeT PDOP 6onee unu pasBHbI LLECTU, U ecn XoTH Bbl 0AMH 13
CMYTHWUKOB He roToB K paboTe, To A, cuuTaloT paBHbIM O;

- ONpeAensatoT YMCNOo CeaHCoB MecToonpeaeneHnin S, NPOBOANMbIX AN NPOBEPKN AOCTYNHOCTU 0GCMYXN-
BaHWA, Mo opmyne

S, = Scov— MCOV — MDATA,

rae MDATA — 4ncno noTepsiHHbIX CEaHCOB 3a CYTKU U3-3a Ni1aHUPYyEMBbIX NEPEPLIBOB B paboTe CnyTHUKA;
MCOV —4ucno ceaHCoB 3a CYTKU, B KOTOPbIX paboyasi 30Ha He COOTBETCTBYET YCTAaHOBIIEHHbIM TpeboBa-
HUSIM;
- paccyYUTbIBaAlOT JOCTYNMHOCTL OOCNYXNUBaHUSA 3a cyTKU Asgy (dayy), Y%, no dopmyne

SA0OCT
> A D

p=1 .
A4sv(dayd) = Smocr 100;

- paccuUTbLIBAKOT cpeaHee 3Ha4YeHNe AOCTYNHOCTU OOCNYyXXMBaHMS 3a CyTKU A ye 3a 60 cyT nocnenosa-
TENbHbLIX U3MepeHUn nNo dopmyne

60
dz_1 A4sv(d€=‘}/d)
Apve = 80

4.4 OnpeaeneHue HageXHoOCTU 0OCNY)XXUBaHUSA

HageXHOCTb 0b6CcnykKmMBaHUA oNpeaensitoT B TEX TOUKaX Ha NOBEPXHOCTU 3eMNN, rae obecneynBaeTCsl Bbi-
nonHeHue TpeboBaHUU K paboyeid 3oHe 1 AoCTyNHOCTU. [1pn onpeaeneHnn HaaeXkHOCTU OOCNYXUBaHUS B TOUKaX
paboyei 30HbI MOPOroBYHO NOrPELLUHOCTL MEecToonpeaeneHns B nnaHe n3-3a otkasos HKA npuHumaloT pasHOM
140 m.

HageXHOCTb 0bcnyXXnBaHns onpeaensitoT no ycpeaHeHHbIM CYTOYHbIM 3Ha4YeHAM 3a 1 4, a cpegHee 3Ha-
YeHne HaaeXXHOCTU 00CNyKUBaHUA Ha NOBEPXHOCTU 3EMIN 3a CYTKM ONPeaenstoT Npyu BpeMeHM nokanmsaunmn
oTkasa [N1KA He bonee 18 u.

OnpeneneHne HaaeXXHOCTU OOCNYXXNMBAHUA NMPOBOAAT B CIEAVIOLLIEN MOCNEAOBATENBHOCTU:

- pacnonaralT NPUeEMHUK B TpebyeMon TouKke pabovei 30HbI U B TeHEHME CYTOK 0becneymBaloT eXXecekyHa-
HOe HabnaeHue 3a BCEMU BUONMbIMU CMTYTHUAKAMMU;

- ONPenenaT AOCTYNHOCTL ODCNYXMBAHUSA, €CNTU AOCTYMNHOCTL OOCNY)KNBAHUA B KAKOU-NNOO MOMEHT Bpe-
MEHW He COOTBETCTBYET YCTaHOBMNEHHLIM TpeboBaHUAM, TO onpeaeneHne HaaeXXHOCTU He NPOBOOSAT;

- OMPEAENSIOT YACIO CEKYHOHbIX CEaHCOB MECTOONPEAENIEHNIA 3a CYTKUN, B KOTOPLIX AOCTYMHOCTL OOCNYXN-
BAHWUA COOTBETCTBYET YCTAHOBMNEHHLIM TpebosaHusM MAVL no dopmyne

S/I0CT
MAVL = 86400 — > A;
p=1

- PACCHUTbBIBAKOT NOIrpelllHOCTb MECTOONPEeOETIEHNA B INJ1aHE,
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- paccHUTbIBAIOT WWNPOTHYIO Ae(t,) n AonroTHyo An(t,) cocTaBnsone NOrpeLlHOCT MECTOONPEAEIEHNS B
MeTpax Ha KaXkabl MOMEHT BpeMeHU [, No popmMynam:

Ae (tk ): [lmeasured (tk)_ A site ]1 11519,4908 cOS D 4

AN (t, )= @ moasurea (tx )~ Psite [111319,4908

1A NO SKBABAJ1EHTHbBIM dooplvlynam:

Ae(ti )=KiArsy, (t )+ Kptrsy, (te )+ KaiArsy, (te) + Kadrsy, (8 )

ANty )= KipArsy, (b )+ Koo Arsy, (b )+ KapArsy, (ti ) + KapArsy, ()

rae K — KoapULIMEeHTLI MaTpULbl CUCTEMbI YpaBHEHWUI A8 MecToonpeaeneHus;
Ar gy — Pa3HOCTb CMNPOrHO3UPOBAHHOIO N U3MEPEHHOIO 3HAYEHUIA NCeBO0AaIbHOCTEN;

[kmeasured (tk)_ lsh‘e] — Pa3HOCTb ABMEPEHHOIO N N3BECTHOIO 3HaAYEHNW AOCJITOThl HA MOMEHT BPEMEHM tk;

[(I)measmd (te )~ P gite ] — pPa3sHOCTb N3MEPEHHOro U U3BECTHOMO 3HaYEHUI LUMPOTHLI HA MOMEHT BPEMEHMU £,

3aTeM paccuynTbIBalOT rOPM3OHTanbHY norpewHocTs AH (i)

A (tk):((ﬁe () +(an(e,)) J% ?

- OMNpedesidoT CeaHCbl, B KOTOPbIX NMOIrpewlHOCTb B INJ1aHE oblna bonee 140 M; 3Ha4YeHUe HaOEeXKHOCTU Rp
CHATAIKOT PaBHbLIM 1, aecnu NorpellnoCTb B MNjiaHe MeHEee 140 M, TO 3HaJvYeHMe HaaeXHOCTWU Rp CHATAlIOT

paBHbIM O;
- ONPEeAEnsaoT YNCTIO MECToONPEAENEHN ANA OLEHKN HAOEXKHOCTM OBCNYKNBAHUA Sy

SH — SCOV_ MAVL - MCOV — MDATA,

- paccuUThIBaOT HaaeXHOCTb R (day ) 3a 24 4 no dhopmyne

SHA,ﬂ

R(day )=1- 21 .
(day) SHap

- paccUYUTLIBAOT CPeaHEroaoBYH HaAEXHOCTb R4y- N0 365 cyT oLeHKaM HaaeXXHOCTU no dopmyne

365

2 (dayd)

d=1

4.5 OnpepeneHne norpewHOCTU MecToonpeaeneHns

NorpewHocTb MecToonpeaeneHus B cucteme NMOHACC onpeaensatoT cneaylowmm MeTogoM Npuy BbINo--
HEHUW YCTaHOBIIEHHbIX TpeboBaHW B TedeHne 24 4 aAns noboil ToUYKX NOBEPXHOCTU 3eMIH.

N3mepeHnsa NpoBOAAT KaXKaylo CeKyHAY B TedeHune 24 4. [Npur Kaxkgom n3amMepeHnr npoBepsoT, COOTBET-
CTBYET NN HaAeXHOCTb 06CNyKMBaHMA yCTaHOBIIEHHbIM TpeboBaHMAM. Ecnn HageXXHOCTb 0b6cnyXruBaHusa npu
KakoM-1Mbo N3MepeHUn He COOTBETCTBYET YCTaHOBIIEHHbIM TPeboBaHUAM, TO U3BMEPEHUE HE YYUTLIBAIOT.

3aTeM paccuymTbiBalOT 00LLEE YACTIO CEAHCOB S, U BLIYUCAAIOT MOrpPeLHOCTL onpeaeneHns MecTornoso-

»XeHusa no copmyne
Sicc=86400- MCOV-MAVL — MREL — MDATA,

SH
e MREL= 2 R,.
D=1

4—1743 7
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OnpeaeneHne NorpeLlHOCTU B NMaHe pacCyYMTbIBALOT MO CriegyoLleMy anroputMy:

- pacyeTbl MPOBOAAT KaXXA Y0 CEKYHAY B TEYEHUNE CYTOK;
- paccyuTLIBaKOT LUMPOTHYIO Ae(f,)  4ONroTHYIO An(f,) cocTaBnaloLne OLINMOKKN B KaXk bl MOMEHT BpeMe-

HW {, NO popmynam:
Aty )= measurea (t )~ -sie |111319,4908 cos D ;

AN (t)= [ Pmoasured (tk) ~ Psire | 111319,4908

UMK NO 3KBUBANEHTHLIM (hopMynam:

Ae (tk):K11ArSV1 (tk)+K21ArSV2 (tk)+K31ArSV3 (tk) +K41Arsv4 (tk);

An(t)=KipArsy, (te) + Koo Arsy, (t )+ KaaArsy, (te) +KaaArsy, (Ee),

rae K; — KO3(PULMEHTbI peLuatoLLien MaTpuLpl;
Argy— Pa3HOCTb CNPOrHO3MPOBAHHOW U U3MEPEHHOW NCEBA0AANBHOCTEMN;

[kmeasured (tk) s:te] — Pa3HOCTb U3MEPEHHON N U3BECTHOW AOSNTOTbl B MOMEHT BPEMEHM {};

[(I)measured (tk) s:te] — PA3HOCTb U3MEPEHHOW U M3BECTHOW LUMPOTbLI B MOMEHT BPEMEHN {};

- 3aT€M PaCCUUTLIBAKOT FOPU3OHTAaNBbHYIO NOrPELLHOCTL AH (f,) No popmyne

wi(t) = (e o)~ (ane ) ™

- pacCYUTLIBAIOT pacnpeneneHne oLeHKU NOrpeLLIHOCTEN U ONPEeAENnA0T NOrPELLUHOCTb, COOTBETCTBYIOLLYIO
95 % 1 99,99 % ncnbiTaHun, N0 PopmMyrnam:

AHgs = AH  npu n= INTEGER (0,95 S;c0),
AHgoo =AH npn n=INTEGER (0,9999 S,c0).

Onpeaenedne NOrpeLHoOCT M MECTOONPEAENEHNUS MO BEPTUKANW ONPEAENnoT No CNeayioLLeMy anropuTMmy:

- pacyeThbl MPOBOAAT KAXA VIO CEKYHAY B TEYEHUE CYTOK;
- pacCuUnTbLIBAKOT BEPTUKANBbHYIO COCTABMAOLLYIO NOrPELLUHOCTMW HA KaX{abl MOMEHT BPEMEHMU £,. MNorpeLu-

HOCTb N0 BepTUKanu Au(t,), M, paccduTbIBatoT No hopmyrne

Au (t k) = [Vmeasured Vsite ]

Unu no doopmyne

AUt )=KiaArsy, (t)+KaaArsy, () + KaaArsys () +KaaArsy, (Ee),

rae K; — KO3(ULMEHTbI peLuatoLLien MaTpuLpl;

Argy, — Pa3HOCTb CMPOrHO3MPOBaAHHOWN U U3MEPEHHOU NCEBA0AAaNbLHOCTEMH,;

[Vmeasu,ed (tk) S,te] — Pa3HOCTb U3MEPEHHOWN N U3BECTHOU BEPTUKANN B MOMEHT BPEMEHM {;;

- pacCYUTLIBAIOT pacnpegeneHne oLueHKU NOrpeLLIHOCTEN N ONpPeAEenaoT NOrPELLIHOCTb, COOTBETCTBYIOLLYIO
95 % 1 99,99 % ncnbiTaHnM No opmMmynam:

AVes = AV  npun = INTEGER(0,95S,.0);
AVggge = AV mipu n = INTEGER(0,9999S ,0).
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4.6 OnpegeneHue norpewiHocTU nepeaadu spemeHu UTC(SU)

[MorpewHocTb nepenadn spemerHn UTC(SU) B cucteme NMTOHACC onpenenstot no N3BeCTHbIM COOTHOLLIE-
HUSIM cpeaHeKBaapaTUYHOW NOrPELLIHOCTU B TOYKE NMPW BbINMONHEHNN YCTAHOBMEHHBbIX TPEDBOBAHWUA N HANMUYUN KO-
opAavHaT v wkans! FocyaapcteeHHoro atanoHa UTC(SU).

[MorpewiHocTb nepenadn UTC(SU) B cucteme NMOHACC onpenensatoT 3a nepuog 24 4 ana noboun ToYKA
MOBEPXHOCTU 3EeMIN.

4.7 ObbeM cTaTUCTUKU ONA onpeneneHUsa napaMmeTpoB paaguoHaBUralMoOHHOro nons

4.7.1 [1ns onpeaeneHnsa napamMmeTpoB pagnoHasuraynoHHoro nonst pado4yto 3oHy cuctemol NMTOHACC npea-
CTaB/S0T B BLUAE chepUHECKo NOBEPXHOCTU 3EMIN, KOTOPYIO B CBOKO ovepeb arnnpoKCUMUPYIOT PaBHOMEPHOW
aHanMMTUYECKOU CETKOW, B yanax koTopoun pacnonaraT HAIT.

4.7.2 AHannutnyeckas cetTka AomkHa UMETh creayiolne pasmepsl;

- MO LWMPOTE Y3nbl ACIMKHbI ObITb pacnooXeHbl Yepes Kaxkable 3°;

- MO AOSIr0oTe AOJMKHbI BbIThb pacnonoXeHbl Yepea Kaxable 150 MOpCKUX MUTb.

4.7.3 QUCKPETHOCTb M3MEPEHUN U NEPNOALI B KAXOO0M Y3Ne aHaNnUTUYECKOW CETKNA AOITMKHbI COOTBETCTBO-
BaThb TpeboBaHUsIM TabMubI 1.

4.7 .4 INapaMeTpbl paauoHaBUrayMoHHOMo NoNsa onpeaenatoT B cneayowein nocneaoBaTelbHOCTH:

- MPOBOASAT KOMNIIEKC MBMEPEHUIA B KaXKO0OM Y3Ie aHanMTUYECKOWN CETKN 3a CYTKU;

- paccyUThIBaOT cpeaHeapudpmMeTuyeckoe 3Ha4eHne onpeaenseMbix napaMeTpoB BCEX TOUEK CETKU (MO
paboyen 3oHe cuctembl [TIOHACC).

4* 0
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[MpnoxeHwne A
(cnpaBo4HOe)

CoctaBcuctremol  JIOHACC

A.1 Cnctema [JTIOHACC npegHa3sHadveHa Ansd onpeaeneHnst MecTonornoXeHuUs1, CKOpPOCTU ABWXEHUS U TOYHOIO
BPEMEHN CYXONYTHbIX, MOPCKNX, BO3AYLWHbIX U1 KOCMUYECKNX NOTPEDUTENEN.
peboBaHUA TOYHOCTU, HEMPEPLIBHOCTN, AOCTYMHOCTU, HAAEXHOCTN W BPEMEHN HABUTraLWOHHbLIX OnpeaeneHni
BblLLENepPeYnCreHHbIX noTpebutenen obecnevmBatoTcs asyms nogencremamun. MNKA n TKY.

A.2 Noacnctema KOCMUYECKUX annapaToB

A.2.1 TIKA cuctembl [JTIOHACC coctont n3 24 cnytHukoB [TIOHACC unn mogepHmnanpoBaHHbiX cnyTHUKOB [J10-
HACC-M.

[Tpnmeyadune— MogepHuanposaHHble cnyTHukKM [TIOHACC-M obecnevumnBaloT gns BCeX TUNOB notpebutenen
bonee BbICOKMU YPOBEHb TOYHOCTU, AOMONHUTENbHbIE PYHKUMOHANbHbLIE BO3MOXHOCTU U NepeaarT Kod CTaH4apTHOW
TOYHOCTM B HOBOM 4YacCTOTHOM gunana3soHe (1242,9375 — 1248,625) + 0,511 MI'y na vyactore L2 gononHntenbHO K Koay
cTaHgapTHOW TouHOoCTU (1592,0625 — 1605,375) £ 0,511 MI'y Ha vacTtoTte L1.

A.2.2 Kaxabln CNYTHUK B COCTaBE HABUTAUMOHHOIMO CUrHana vanydaeTt HaBuraumoHHoe coobuweHune, chopMmnpo-
BaHHOE CMyTHUKOM Ha OCHOBE AaHHbIX, 3aknagbiBaembix [1IKY ognH — aBa pasa B cyTkn. CnyTHukn cuctemsl [ JIOHACC
nepeaarT curHanbl Ans rpaxgaHcknx notpebutenen B vactotHom gmnanasonHe L1. CnytHukm TTOHACC-M nepepatot
OOMONMHUTENNBbHbIN HABUTALUMOHHBIN CUrHalI B YaCTOTHOM guarnasoHe L2, aHanornyHbin no CTPyKType curHany 4actoTHOro
ananasoda L1. Mcnonb3oBaHne AByX CUrHanoB B 4acTOTHbIX gnanasoHax L1 v L2 no3sonsier notpedunTento NCKNoYnTb
NOHOCMEPHYIO COCTABNSAOLWYIO OWNBKM n3MepeHus NceBaoaarnbHOCTM.

B cucteme NNIOHACC obecneveHo 4yacToTHOE pasgeneHne CMrHanoB B YacTOTHbIX gnanasonax L1 v L2. Kaxgbin
CNYTHUK N3ny4aeTt pagnocurHarnsl Ha cOBCTBEHHbIX YacToTax. [1pyn 3ToOM CnNyTHUKKW, HaXoasWMECH B NPOTUBOMNOIIOXHbIX
TOYKaX OpObUTaANbHON CTPYKTYPLI, KaK MPaBuno, Uany4arT HaBUraLWOHHbIE CUTHAIblI HA OQUHAKOBbIX YaCcTOTax.

CnyTHUK
CUCTeMbI
NMOHACC
i\
[am) Ludporas
- MHOpMaL S,
3aKknanblBaemass
MKY
ATOMHbBIN KomaHaHo-
CTaHOapT U3MEPUTENBHBbIE
HacToThl CUCTEMBI
AHTEHHA
CNYTHUKA
Annaparypa NCTOUHMK
XpaHeHus 0000,
CuHTesartop HaBUraLnoH- @)
4acToT A HOro
000 | POPMUPOBAHUNST curHana (D
KM HC (),

XpaHeHWe gaHHbIX, <PopmMmUpoBaHue
hopMUpoOBaHUME CUrHanos

HaBUraLuuoHHOro CTaHOapTHOro Koaa
coobLleHus Ha vyacToTax L1, L2

PncyHok A.1 — lpouecc reHepnpoBaHnUsA CUrHaANOB Ha CNYTHUKE
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B npouecce skcnnyataumm [NKY MoXeT M3aMeHATb 3HAYEHUSA 4YacTOT CNYyTHUKA, MHPOpMUpys notpedbutenst 06 atom
Yyepes3 HaBUraumoHHOe coobLleHne (HOMEP NMUTEPHBLIX YaCcTOT CMYTHUKA).

[lepnogunyeckoe 3aknagbiBaHne B [1KY HOBbIX napamMeTpoB CryTHUKA HEe NPUBOOUT K MNepepbiBam nepegadvmn nany-
YEeHUs1 JarnbHOMEPHbIX CUTHANOB HABUTALMOHHOIO COOBLEHUS.

A.2.3 Ha cnytHukax ctapon mognpukaumm cuctembl [TIOHACC obHoBneHHas nocne 3aknagku nHgopmauus
HAaYUHAET NepeaaBaTbCd B HABUMALNOHHOM COOBLLEHMN Yeped HECKOIBbKO MUHYT MOCNe 3aknagblBaHUSA HOBbIX AAHHbIX,
a He B Havane HOBOro uHTepBana Dif,. B ¢BA3n ¢ 3TuM, Ansa obecneveHnsa HenpepbIBHOCTU paboTel B andhpepeHumnans-
HOM pexume Heobxoammo B HAI n guchdeperHumnanbHbiX JONONMHEHUAX NCMNONb30OBaTh CneunanbHble anropuTmbl pabo-
Tbl, YKa3aHHble B [1], [3].

Ha cnytHukax Hoson mogmnapukaumm cuctem [ JIOHACC-M n TTIOHACC-K Havano nepegaymn HOBbIX JAHHbLIX B HABW-
ralMoOHHOM COODLLEHUM Nocne KX 3aknagbiBaHusa OyaeT coBnagath ¢ Ha4anom HOBOro MHTepBana f.

[TpunmeyaHwne— [InMTenbHOCTb MHTEpPBana f{, yctaHaBNMBaloT B 3aBUCUMOCTU OT 3Ha4YeHus npuaHaka [11,
nepegaBaemMoro B HaBMrauMoHHOM coobLleHnn B cCooTBETCTBUM C [1].

A.2.4 TIKA, cocTosAwas na 24 cnyTHUKOB, pacnpeaerneHHbIX paBHOMEPHO B MPOCTpaHCTBE, POPMUPYET HENPEPLIB-
HOe rmobanbHOEe HaBUraLUMOHHOE MOMne Ha NOBEPXHOCTU 3EeMMU N B OKONO3EeMHOM MpOoCTpaHcTBE A0 BbicOoTbl 2000 Km,
NPy 3TOM KaXAblW CNyTHUK U3nydYaeT HaBUrauyMoHHbIE CUrHarbl, HanpaeneHHble Ha 3emMnio nog yrnom =19°

Cxema npouecca reHepupoBaHUsA CUrHanoB Ha CryTHUKE npmBeaeHa Ha pucyHke A.1.

A.3 lNoacncrema KOHTPONA U ynpaBrneHnsA

A.3.1 TIKY coctout wm3 ueHtpa ynpaenenHmnsa cucremon [JIOHACC, ueHTpanbHOrO CUMHXpPOHM3ATOpa CUCTEMDbI,
KOMaHOHO-U3MEPUTESNBbHLIX CUCTEM, CUCTEMBbI YMNPaBlEHNs, N3MEPEHNA U KOHTPONA, annapaTtypbl KOHTPONS HaBUraym-

KomMmaHaHo-
3aKnapovHo- TenemMeTpuyecKan
UusMepuTenbHbIe PagnornHus
CUCTEeMBbI

Curnan
cTaHgapTHOW
TOYHOCTWU

AnnapaTtypa KOHTpons
HaBUrauMoHHOro nons
U pagUOKOHTPONA OPOUT

OnTnyeckan (nasepHasn)
UaMepuTeribHasi CUCTEMa

LleHTp ynpaBneHusa cucteMom

e laMepeHne HaBUraLMOHHbLIX
napamMeTpoB ¢ Lenbk Kanmb-
poBku cpencTa MKy

e Cpeacrea obmeHa UHop-
mayuen B NKY

e ObpaboTKa JaHHbIX HABUIaLMOH-
HOro coobLUeHus.

o 13MepeHne HaBUraLMOHHBIX
napamMmeTpoB.

e« YTIPABNeHWe cpeacTBamm

KoHTponsa HI'T 1 paguoKOHTPOIA

opbuT

* [lepenavya KoMmaHOHOU
MHpopmaLun.

* [TonydeHue TenemMmeTpun.

* 3aKnagka HaBUrauMoHHbLIX
OaHHbIX.

* YnpaeneHue 3UNC

DYHKLUM OTCITeXUBaHUA OyHKLUUK ynpaBneHUs DyHKLUU onpeneneHuns
BbINOITHEHNA XapPaKTepPUCTUK CNyTHUKamM| MECTONMONOXEeHUA K BPpEMEHU

* I_lpOBepI{a COOTBETCTBUA . BblpaGOTl{a KOMaH4 yrnpasrieHnA, ® VlamepeHMe HaBUraUNOHHDbIX
XapaKkTepUuCTUK Sﬂu U CTaHgapTam, e CIieXeHue 3a TernemMeTpmn4eCkmmiM napamMeTpoB.
° Onpeﬂ'e_neHme HEUCTIPAaBHbIX napamMeTpamit CriyTHUKOB. o OleHKa cocTosiHUA CMYyTHUKOB

CMYTHUKOB U OMOBELLEHUS * [ InaHupoBaHue, 3aknapka " NPOTHOS.
noTpefuTeneit NHcOpMaLWK Ha CITYTHVK W » dOpMUpOBaHUME HABUTALMOHHBbIX

KOHTPOIb NMPaBUNLHOCTK €€ OaHHbIX
0bpaboTKK

PNCyHOK A.2 — [lpouecc ynpasneHus CUCTEMOU CNYTHUKOB

11
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OHHOIO NONA U PAgNOKOHTPONSA OpPOUTBI U KBAHTOBO-ONTUYECKOW (NTA3epHON) N3MEPUTENBHON CUCTEMBbI. [JaHHble
cpeacTBa yrnpaeneHuss n KOHTponsa obecneuynBaroT BbIMONHEHUE NONHOIO 06bema paboT No ynpaBlEHNI0 CUCTEMOWN
[TIOHACC. Cxema npouecca ynpaeneHuns npmeegeHa Ha pucyHke A.2. OCHOBHbIM 3M1EMEHTOM B Nnpouecce ynpaeleHns
opbuTanbHOM rPyNNUMPOBKON sAABNsSieTCA UeHTp ynpaenenus cucremon [TIOHACC, koTopbin obecnevnBaeT HENpepbiBHOE
yrnpaBneHne opbutanbHON rpynnUpPOBKON NYTEM:

- obecneyveHns1 HENPEPLIBHOINO PYHKLNOHNPOBAHUSA CNYTHUKOB MO LENEBOMY Ha3HA4YeHUIO;

- YpaBNeHnsa CnyTHUMKamMmm u obecrneveHus napameTpoB HAaBUTALUWMOHHbLIX CUTHANOB, COOTBETCTBYOWMX TPebOBa-
HUAM VIHTepdENCHOro KOHTPOSIBHOIoO AokymMmeHTa [1] u HacTosAwero ctaHgapTa,;

- hopmmpoBaHUsA HaBUrauMOHHbIX AaHHbLIX W 3aKnagky X Ha CrNyTHUK B COOTBETCTBUM C 3KCNyaTauMOHHOWN OOKY-
MEeHTaUuMen u 3agaHHbIMKU NapameTpamMn HaABUraUUOHHOIO MOIS;

- OMepaTUBHOIO BbISIBMEHNA HeUcnpaBHocTeN N nx nokanunsaumm B [1KA u T1KY.

A.3.2 B T1KY BXoasiT KOMaHAHO-U3MEPUTENBHbIE (3aKNago4YHO-U3MEPUTENBbHbLIE) CUCTEMbBI, O0becneunBalolLme Te-
NEMETPUYECKUN KOHTPOIb U YINPAaBleHNE, T. €. MHTEPIENC MEXAY KaXdbIM CMYTHUKOM OpOUTaANbHOW TPYNNUPOBKU U
ueHTpom ynpaeneHusa cuctemoun [TIOHACC. KomaHgHO-n3aMmepuTernbHbIE CUCTEMbI BbIMOMHAKT TAaKXe U3aMepeHus aarb-
HOCTU U NMpUpaLEeHNs OanbHOCTU (3anPOCHOW AanbHOCTU A0 CNYyTHMKA U 0BpaTHO A0 U3MEPUTENBHOW CUCTEMBbI), KOTO-
pble UCNOSMB3YIOT AN pacyeTa napameTpoB opobUT U CUHXPOHU3ALUMN HABUTALUMOHHBLIX CUTHAMIOB CNYTHUKOB.

B pabouven 3oHe [MKY Takke obecnedymBaeT KOHTPONb napameTpoB HasuraumoHHoro nons cuctembl [TIOHACC.
HNCKpeTHOCTb KOHTPONA napamMeTpoB HABUTAUMOHHOIO Norns B 3oHe paaunosunanmoctun cpeacts [1KY cocTasnsietr ~ 30 MuUH.

A.3.3 Bce TexHunyueckmne cpeactea KY pacnonoxeHbl Ha Tepputopun Poccunckon Pepepaunm. Ob6LWwas 3o0Ha pa-
anosngnmoctu cpeacts [NKY gna onpegeneHus napameTpoB OpbuTbl CNYTHUKOB CUCTEMBLI cocTaBnsietr 13 4 B CyTKW.
CnegoBaTenbHO Ha kaxaom Butke cnyTtHuMK cuctembl [JTIOHACC HaxoguTcsa BHE 30HbI pagunoBnanmocTtu cpegcte 1KY
oKono 5,5 4. C y4yeTOM BpEMEHN HA NoKanusayuio 0TkasoB paboTel 0blee BpemMsi CnyTHMKA AOMKHO ObiTb He Bonee
18 4. 3a 310 Bpems 1KY BoccTaHaBnmBaeT paboTocnocobHOCTb CNyTHUKA UMW ONOBELWLAET NONb30BaTeNen Yepes3 HaBu-
rayuoHHoe coobleHne 0 BbiIXoade ero n3 cTpos.

12
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[TpunoxeHue b
(cnpaBoYHoOE€)

[MTpumepbl aNnropuTMoB pacyeTa KoopauHaTr
n ckopoctu HKATJIOHACC Ha TekylwiM MOMEHT BPEeMEeHN
No AaHHbIM ahemepug U arbmaHaxa

b.1 Anroputm nepecueta achemepua HKA Ha TeKyLW MU MOMEHT BPEMEHMU
b.1.1 YnpolweHHbIu anroputMm nepecyeta achemepug HKA Ha TeKyLMN MOMEHT BPEMEHM
[lepecyeT agpemepna C MOMeHTa BPEMEHUN {, HAa MOMEHT NpPoBeAeHUss N3MEPEHNIN NPOBOAAT YUCIEHHBIM UHTET-

pUpoBaHUeEM cneaylonx andpdpepeHunanbHblX ypaBHeHUN aBuxeHUa HKA B cucteme koopauHat [13-90 [2].

d RV
}%ﬂ = VX;
av/ ..
/dt — Vy!
dz/ _\v/»
it = VZ:

2 2
dv%t _ F;X_i g“ae x(’l 522 j :m2x+2coVy+55;

2 2
dVv a
ydt: %y—%d%“;’y@ 522j -0 Y +20 VX +Y;
r r r
dVz U 3 2 1 as 5z% ) | ;
/dt: r3z—§J0 5 Z| 2 -Z,

rne x,y, z, Vx, Vy, VZ — koopaunHaTtbl U cocTaBndatoLue BekTopa ckopocTh HKA;
r — paguyc-sektop HKA, paBHblli (X2 + y2 + z2)1/2:
IL — KOHCTaHTa rpaBuTaUuoHHOro nomna 3emnu, pasHas 398600,44 - 10° m3/c?;
a_, — 9KBatopuanbHbl paguyc 3emnu, paBHbl 6373136 m;

J% — BTOPaAHA 30HaAJIbEHAA NMRApPMOHWKa Pa3fioKeHNA NreonoTeHunara 3eMnn B PAL MO ccl:)epmqec:l{mm (byHI{LI,I/IFIIVI,

paBHasa 10826257 - 10~°;
®» — YrroBas CKOPOCTb BpalleHus 3emnun, paBHasa 7,292115 - 10~ pag/c.
HavyanbHbIMW YCNOBUAMW UHTETPUPOBAHUA NpPUBEAEHHOU CUCTEMbBI YPpaBHEHUN ABNAOTCA KOOpAWHaThl U COCTaB-

NnAoLne BEKTOpa CKOPOCTU N-ro cnyTHuka x (i), vy (t,), Z(f,)

Xp (tp)=VX; yp(tp)=Vy, z,(tp)=Vz,
PACCUMTAHHBIMU HA MOMEHT BPEMEHH t,

YCKOPEHUA OT NYHHO-CONTHEYHbLIX MPaBUTAUUOHHBLIX BO3MYLWEHUN X, (th); YV (th ) Z, (t,) B MHTepBane 30 MUH NpU-

HUMaKT NOCTOAHHBLIMMU.
b.1.2 Anroputm nepecyeta achemepua HKA Ha TEKYILMN MOMEHT BPeMEeHU B NPAMOYIrofIbHOU abCOSNIOTHOMN reo-
LLeHTPUYECKON CUCTEME KOOpAUHAT
b.1.2.1 'lepecueT agemepna C MOMEHTa BpPEMEHW {, Ha MOMEHT W3MEPEeHWss HaBUrauWOHHLIX MNapamMeTpoB
(t;, =t —t, <15 MWUH) NPOBOAAT YNCIEHHLIM WHTErpUpoBaHMEeM AnpdepeHymanbHbliX ypaBHEHUN ABMXeHUn HKA, B
NpaBbIX YacTAX KOTOPLIX YYUTLIBAKOT YCKOPEHUA, onpenenaemMble KOHCTAHTON rpaBUTaUUOHHOIro nongd 3emMnu i, BTOPOU
30HanbHOU rapmoHukon C,,, xapakTepusytolen nonspHoe cxatme 3eMin, a TakKe YCKOPEHUSA JTYHHO-COJTHEUHbIX rpa-

BUTAUMNOHHBIX BO3MYLUEHWNN.

YpaBHEHNA ABUXEHWUS UHTErPUPYIOT B NPSIMOYronbHOW abCconoTHOW reoLlleHTpuY4eckon cucteme koopaunHat OX Y _Z_,

CBAA3AHHOW C TEKYL[MM 3KBATOPOM W TOYKOW BECEHHero paBHOAEHCTBUSA, meToaoMm PyHre-KytTa 4-ro nopsaka u MMetoT
BUA:

o) d dz _
% =Var V= Va Ty =vz

dVx, = _H)_(a + % C20H>_(a p2 ('] — 5Z§)+J}(a J1 +JXaC,

at = —1Ya+ 35 CyonY, 92(1 B 5Z§)+Jya +JyqC, (1)

dVy,

13
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rme w =u /r

X, =x,1r,
Y =y, Ir;
.=z, Ir;
p=a,lr,

r= (Xg +Y§ +Z§)1

/2

Jx, ¢, Jy_, ¢, Jz ¢ — yCKOPEHNS OT COMHEYHbIX rpaBUTaALMOHHbBIX BO3MYLLEHWN, M/C2:

Jx, 1, Jy,n, Jz_ n— yCcKOpeHus1 OT NyHHbIX rPaBUTALNOHHbBIX BO3MYLLIEEHUW, M/C2:

a, — SKBaTopuanbHbIN paguyc 3eMnu, paBHbi 6378,136 km no [1], [2];

L — KOHCTaHTa rpasutaumMoHHoro nons 3emnu (398600,44 km°/c?) no [1], [2];

Coq — KOS(PPULMEHT BTOPOU 30HaNbHOW rapMOHMKE PasnoXeHWs rpaBuTaunoHHOro nons 3emnu B psg nNo

chepuyeckum PYHKUMAM, paBHbin —1082,63 - 10°° (Cop = JE 520, rae 520 — HOpMAalun3oBaHHOE 3HA4YeHUE rapMOHU-

Yyeckoro kKoadduumeHTa BTOPOW 30HaANbHOW rapmoHuke, pasHoe — 484,165 - 10-° no [1], [2]).

b.1.2.2 YcKOpeHust OT NYHHbIX N CONMHEYHbIX NTPaBUTALMOHHbLIX BO3MYLLEHNN BbIMYUCTIAIOT MO O4HUM U TEM Xe (PopMy-
nam, sameHas nHgekc kK Ha k= 1 ana Jlyiel n k= ¢ pgna ConHua:

—

IX g =y

|

e—

N
JY ok = Mg Tk 5/3 —Mn, |
a Ak i

Ck _ Zak

B

JZ e =My

E.'k_)_(ak _E-‘k -

Ak

(2)

rae EkZMK/k? )_(ak:)%k; ?ak:\%k? Zakzze/k? Aﬁ%=(E.»k—)_(ak)2+(ﬂk—\_fa~k)2+(Ck—Zak)2?

K — nHgekc soamyuwatowero tena (k =1 ans Jlydel n k= ¢ ansa ConHua);

o Ny Cyo 1, — HAMPaBNSAOLWME KOCUHYCbI M paanyc-BeKTop Bo3aMywaowmx ten B cucteme OX,Y_Z_ Ha MOMEHT {;
UL — KOHCTaHTa rpaButaunoHHoro nons JlyHol, paBHas 4902,835 kmS/c?:

L, — KOHCTaHTa rpaeuTaumoHHoro nons ConHua, pasHas 0,1325263 - 1072 km/c?.

Bxogsiwme B chopmyrnbl (2) BENUUUHBI Gy, My, Gy 1, BBIMUCIIAIOT OAMH pas (Ha MOMEHT BpemeHw {,) Ans uHtepsana

pasMHOXeHus (£ 15 MunH) No chopmynam:

E_,n:sin(UnH")éﬂ+cos(un+l")§12; _

nn:sin(un+l")n11+cos(un+F')n12;

C

11

£ . =COS v, COS @, ~ SiNV; SINA;
Ne =(sinv, cos o, +cos v, sinw, )cos €;

Ce :(sin V. COS ®, +COSV,, SiN coc)sin £;

=sin(v,; +7"){1q+c0s (v, + )03

re=ay (1 e cos Ey )

rne £, =g, t e, sin E;

14

(3)

N2
(1 — ek) sin £,
Sin vy, = :
K= 1- ¢, cosE,
COSE;, — ey
COS vy, = ;
K™ 1- ¢, cosE,

C11= sinQ, cos ), (’I —cosin);
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E1p=1-sin"Q, (1- cosi,);
N1=& *cose—L *sing;

Mo =E11COSE+M *SINE;
Cq11=E*"sine+ { *coss;
C1o=Eq1SINE— N *COSE;
E*=1- cos®Q, (1- cosiy);
n*=sinl_sini,;
C*=cosQ), sini,;

Ik = Yok ¥ 91k
() = QOn + Q'IHT;

11
F=ry+ T

T =(27392,375+ %, +t / 86400) / 36525;

rae a, — bonblwas nonyock opobutel JlyHbl, paBHasa 3,84385243 - 10° KM;
a. — bonbwas nonyock opbutel ConHua, pasHasa 1,49598 - 108 km;

e, — 9KCLEHTPUCUTET NyHHOW opbuThl, paBHbii 0,054900489;

€. — SKCUEHTPUCUTET CONHEYHOW opbuTbl, pasHbin 0,016719;

/[ — HaKrnoHeHue opouTLI JIyHbI K NMIOCKOCTU 3KNUNTUKKM, paBHoe 5°0843,4",
€ — CpegHun HaKIOH 3KIUMTUKN K 3KBATOPY, paBHbin 23°26'33"

g, , =—63°53'43,41"
g, , =477198° 50' 56,79"
Q, , = 259° 10'59,79"

Q. =-1934° 08'31,23",

117

5 =-334" 1946,40"

1 = 4069° 02'02,52"
®, =281°13'15,00"+ 6189,03" - T

gy . = 358° 28'33,04"
g, . = 129596579,107
T — Bpems o1 ocHoBHOW anoxun 1900 r., 0 auBapsa, 12 4 rpuHBuyUckoro cpegHero Bpemenn (GMT) oo momeHTa 3aaa-
HUA acpemepuna {, B LONNAHCKMX CTONETUSX N0 36525 apemMepuaHbIX CYTOK;
27392,375 — uncno gHen ot ocHoBHOW 3noxu 1900 r., O anuBaps, 12 4 (GMT) go anoxu 1975 r., O auBapsa, 0 v (MAB) ¢
y4eTOM TPEeX 4acoB Npu nepecyeTe MOCKOBCKOIo aekpeTHoro Bpemenn (MIAB) £, B rpuHBuydckoe (GMT);
> . — cymma gHen ot 0 v snoxmn 1975 r., O-ro sueBapa (MAB) oo 0 v tekywen aatel (MIB), K KOTOPON OTHOCUTCS

nH
Bpems {, (OTCYeT Ha4ana AaTt no MOCKOBCKOMY BPEMEHM).

HavanbHbIMW YCNOBUAMU AN UHTETPUPOBAHUS CUCTEMbI MO ypaBHEHUAM (1) SABNSAIOTCA TPUHBUYCKME KOOPANHA-
Tbl X(t,), Y(f,), Z(t,) v cocTaBnsowume BekTopa ckopoctn Vx(t,), Vy(t,), Vz(t,), conepxalinecs B HaBUraLuMoOHHOM Kaape,
KOTOPbIE NEPECUNTLIBAIOT U3 TPUHBUYCKOWN cncTeMbl koopanHat OXYZ ([13-90) B abcontotHyto OX, Y, Z no cneayowmnm
dopmynam:

X (t,)=X(t,) cos S - Y(L,) sin S;

Y (L) = Y(t,)sin S + Y({,) cos S;

Z(t,)=Z~(t,);

Vx_(t,) = Vx(f,) cos S— Vy(f ) sin S— o, Y (),

Vy (t,) = Vx(t,) sin S + Vy(t,) cos S + o X (t.);

Vz (t,) = Vz(1,);

S=s+wn, (i-3)

rae ®, — YInoBasi CKOpoCTh BpaueHus 3emnu, paeHas 0,7292115 - 1074 ¢,

S — WCTUHHOE 3Be3HO0e BPEMS B IPUHBUYCKYIO MOMHOYbL AaTbl 3adaHus ademepug i,

[TpumevaHwus
1 Yckopewus Jx ¢, Jy,c, Jz ¢, Jx_n, Jy n, Jz_ 1 B ypaBHEHUX (1) CUMTaIOT NOCTOAHHBIMU U BbIMUCIIAOT OANH pa3

Ha MOMEHT f, no hopmMmynam (2) nnu UCKNKYarT UX U3 ypasHeHun (1) ¢ nocnegyrowmum gobaBneHnem K pesynbratam
MHTENPUPOBaHNA CNeayrowWwmnx rnonpaBok:
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AX = (X1 +JX4C) T%;
2
AY =(Jyn+Jy.c)T /2 ;

AZ =(Jz 1+ Jz,c) T%;
AVX=(JXgT+JIX4C) T
AVYy = (Jyan + Jyac) T,

AVz=(Jz,n+Jz,c)1

rane t=1t—1.

2 Hanpaensowme KoCUHyCbl &, M, G, BbIMUCTAOT No dopmynam (3).

3 Ha4vano rpuHBUYCKON (NpaBOW) CUCTEMbI KOOpAMHAT — B UEHTpe Macc 3emnun, ocb OZ HanpaBneHa no ocwu
BpalweHnss 3eMnn K ceBepHOMY nosntocy, a ocb OX — B TOYKY MNepeceyeHns rPUHBUYCKOINO MepuanaHa ¢ niocKOCTbo
aKBaTOpa.

4 Ecnv npu MHTErpypoBaHnmn ypaBHeHUU (1) NCKNIOYaKOT NMYHHO-CONTHEYHbIE YCKOPEHUS, BbIYUCIEHHbIE NO POPMY-
nam (2), To ux y4ert npoBogsaT nytem godaBneHus K pesynbrataMm UHTENPUPOBaHUSA Crieayrowmx nonpaBok:

AX =(JXg/1 +JX,4C) T%;

2
AY =(Jy a1 +Jy €))7 é ;

AZ =(Jz 1 +Jz,c) T%;

AVX = (Jxan + Jxac) T

AVy = (Jyan + Jyac) T,
AVz= (Jzan + Jzac) T,

rae (JXa1+Jx,C), (Jy i +Jyac) (Jz,m4 — NPOEKUMM JTYHHO-COMHEYHBIX YCKOPEHUI Ha ocn cuctembl OX,Y,Z  Ha

MOMEHT 3agaHus aemepus {,, KOTOpbIe BbIMUCTIAIOT Mo popmynam (2). BosHukarowee npyu 3ToM yBeNnnMYeHne oLm-
bok pasmHoxeHus adpemepua He byaeT npeBbiwaTte 10 %.

5 na pacyerta ahemepna KA HA MOMEHTbI HABUTALMOHHBLIX N3MEPEHUN l} OOIMKHbI ObITb MCMONBb30BaHbI NPOEK-

UMK  NyHHO-CONMHeudHbIX yckopenun X'(L)), Y'(t,), Z"(f,) Ha ocu rPUHBUYCKOWN FEOLEHTPUYECKON CUCTEMbI KOOPAMHAT,
KOTOPblE NepearT B COCTaBe HaBUrayMoHHOro kagpa. llepen vHterpmpoBaHmem cuctembl gudpdepeHumnanbHbIX ypaB-
HeHUN (1) 3TN YyCKOPEHUA OOMKHbI ObiTb NEpeBeaEHbl B NMPAMOYIONbHYIO abCONIOTHYIO reOLEHTPUYECKYID CUCTEMY KOOP-

avHat OX_Y_Z_ 1no opmynam:
(Ux, nn+ Jx,c)=X"(t,)cos S—=Y" (L) sin S;
(Jy,n+Jy, c)=Xt)sin S+ Y"(t,)cos S;
(Jz,n+ Jz c)=Z2"(t).

B tabnvue b.1 npuBeaeHbl 3HA4YEHUA MOrpeLlHOCTEN pasMHOXEeHUsa ademepun,.

abnwuwuya b.1— 3HavyeHnsa norpeHoOCTEN pasMHOXeHUs adhemepua,

[TorpelHoCTs pasMHOXEHNA ademepun, M, B UHTEPBAaNe UHTErpupoBaHug
Lar nHterpupoBaHna, MuH
5 MUH 10 MmuyH 15 MuyH
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

b.2 Anropuntm pacyeTta napameTpoB ABMKEHUA CNYTHUKOB No AaHHbIM AC
Anroputm pacdveta napametpoB apmxenna HKA TTIOHACC no ganHeim AC ncnonb3yercsl notpebutensamu npu
BbIOOpE ONTUMAanbHOrO CO3BE3AUS U pacyeTe uerneykasaHun Ans BXOXAeHUs1 B CBA3b C BbiOpaHHbIM HKA. Anroputm
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npeaHasHadveH aAns pacydera KoopauHat U COCTaBNAWMX BeKTopa ckopocTn HKA B MOMEHT yCTaAHOBNEHUS NOTPEdUTE-
nem cesA3n ¢ HKA.

b.2.1 CocTaB AaHHbIX, obpasyrowmnx AC

AC cogepxunt Habop napametpoB opdbut HKA cuctembl INMTOHACC, yctaHoBneHHbIX ans kaxaoro HKA Ha MOMeEHT

NPOXOXAEHUS UM MEPBOro (BHYTPU CYTOK C HOMEPOM NAj) BOCXOASLLENO y3na opouThil t;aj-

Habop napameTtpoB opdbut kaxgoro HKA coaepxurT:

NAj — KaneHaapHbI HOMEP CYTOK 3a YeTbIpEXTETHUN NMepuo ¢ Havana bnmxanwero BUCOKOCHOIO roaa, K KOTo-

pomMy OTHOCATCA AaaHHble AC gna j-ro HKA;

kj— PUHBUYCKAS QONrota Bocxoaswero yana opbutel j-ro HKA B MOMEHT BpEMEHMN txj B pagnaHax;

txj — MOCKOBCKOE€ JeKpeTHoe Bpems npoxoxageHus j-m HKA Bocxoasawero yana opoutbl, drnivokaniiee K Havany

CYTOK C HOMEPOM NAj, B CEKyHOAX;

Aij— nonpaBka K CpeaHeEMY 3HAYEHUIO HAKITOHEHUSA opbuTbl j-ro HKA B MOMEHT BpeEMEHMN txj?

ATJ. — nonpaBKa K CpeaHeEMY 3HAYEHUIO ApakOHMYecKoro nepunoga obpaweHuns j-ro HKA,;

AT} — CKOPOCTb M3MeHeHnsa nepuoaa obpawenuns j-ro HKA;

€; — OKCLEHTpUCHTET opbuTtbl j-ro HKA B MOMEHT BPEMEHN txj;

; — aprymeHT nepures opbuTtbl j-ro HKA B MOMEHT BpEMEHU txj B pagnaHax; rge A — UHAEKC NpUHaaneXxXHoCcTu

napameTpoB AC KO BpeMEHUN NPOXOXAEHUSA BOCXOAALWEro yana opouThb f;aja a j— Homep HKA (j =1, ...... , 24). B

OanbHenWemM MHOEKC | OMyLLeH.

CpegHue 3HaveHuss HaknoHeHust nnockoctu opbutbl HKA cuctemsl [TIOHACC /.
obpalleHuns Tcp paBHbl 63° n 43200" CcOOTBETCTBEHHO.

Habop napameTpoB opbutbl Ans kaxxgoro HKA 3agaH B rpHBUYCKON reOLLEHTPUYECKON cncteme koopamHat OXY/Z,
«3aMOPOXKEHHON» B MOMEHT .

Havano cucrembl koopaguHaT coBnagaet ¢ ueHTpom macc 3demnun. Ocb Z HanpaereHa K CEBEPHOMY MOMOCY Ha
cpeaHioro anoxy 1900 — 1905 ., nnockocte XOZ npu 31OM napaniensHa cpeaHeMy rpuHBUHCKOMY MepuanaHy mn onpe-
OENAET NonoXeHne Havana cucTtembl cHeTa gonrot, a ocb OY — OONOSHAET CUCTEMY 40 MNpaBown.

b.2.2 Anropntm pac4yeTa napameTtpoB aABmxKeHna HKA
PacyeT koopavHaTt v coctansawowmx sektopa ckopoctn HKA no ganHbim AC B abCONOTHOM reoueHTPUYeCcKon
cucteme koopauHat OX Y _Z (Hadano CUCTeMbl KoopauMHar u HanpaeneHne ocn OZ  coBnagaet ¢ Ha4danom CUCTEMb!
koopanHat OXYZ v HanpasneHnem ocn OZ, nnockoctb XOZ otcTOoMUT OT nnockoctn X, OZ_ Ha 3Ha4YeHue UCTUHHOIO
3Be3gHoro BpeMmenn S, a ocb OY, [OMNOMHAET CUCTEMY A0 Mpasouv) B 3a4aHHbIN MOMEHT BpemeHu [; (MOCKOBCKOE
NEKPETHOE BPEMS CYTOK C HOMepom N, 3a YeTbIpexneTHM nepuoa) NpoBogAT B ABa dTana.

CHavana ¢ nomouwbio AT, AT" 1 A paccunTbiBalOT MOMEHT NPOXOXAEHWUA BOCXOAALWErNO y3na opbuTsl f, HA BUTKE C
HOMEPOM K, K KOTOPOMY NPUHAANEXNUT 3a4aHHbIN MOMEHT BpemeHw £ (t; — t, < Tcp + AT), a Takke gonroty BOCXOAALWEro
yana A, Ha aT1oM BUTKe. OcTanbHble NapameTpbl CUMTAOT NOCTOAHHBIMU U PaBHbIMU TEM, KOTOPbIE COAEpXaTCs B
HaBUrauMoHHOM Kajpe.

3aTeM OCKYNUpYIoLWNe dNeMeHTbl NePECHNTLIBAIOT C MOMEHTa , Mo aHanNnMTUYEeCKUM PpopMyram Ha MOMeEHT {. [1pu
3TOM YUYUTLIBAKOT BEKOBbLIE N NEPUOANYECKNE BO3MYLLEHUS B aremeHTax opbutel HKA 0T BTOpON 30HANBHOWN rapMOHUKN
C,y B pasnoXxeHuwn reonoteHumana, xapakrepuaylowen nonsipHoe cxatne 3emriu.

‘lony4yeHHble HA MOMEHT {; OCKynupylowme arnemMeHTbl NepeBoasiT B KMHEMaTUYeckue napameTpei.
PacyeT NpoBOAAT B cregyruwen nocnegoBatelisHOCTHU:

1) METOAOM NMOCNeaoBaTeNbHOMO NPUOBINMXEHUSA HaXoaAaT BONbLIYO NONMyocb opbuThl a:

[ 2"%3

(r(n+1) /)
T
a(n+1): u ocxét ;

» VU APaKOHU4ECKOTO Mnepuopa

[ T K ) —
T(§C+1)_ Top .
K 2 ’
3 ( a, Y 5.2\ (1- 32)3’2 | (1+ecosu)3\
1+2020 n 2 5 SIn“ 1 5 5
P ) (1+ecosm) 1-¢e
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pM=agm(1-¢2),n=0,1,2,..,

rae v=—o;

C

T@p = Tcp + AT,

A
!!p Al

- 1
O = | u(Typ 1 2n) /3;

Be— —

3a HavanbHOEe MpubnuXXeHne NpuHUMaroT a

=1 _al" < 10-3 km.

[TpubnuxeHne 3akaHumBaeTcs MpPU BbIMNOMTHEHUWN YCNOBUS |a

[nsa 310ro 06bIMHO AOCTATOYHO ABYX — TPEX UTEpaLuun;
Z) paccUnTbIBalOT MOMEHT NPOXOXAEHUA BOCXOASLLEro yana opbuTsl {, Ha BUTKE, K KOTOPOMY OTHOCUTCA MOMEHT
M JONroTa BOCXOAALLErO y3ra Ha 3TOM BUTKE paBHa A

b= budmod 86400
b= b+ Top WHAT' W2,

W, =t1T,,
t=t—t, + 86400 (N,—N,);

Mo =2+ (Q'= 03) (Ty, W+ AT'W?);

rne W — uenasvactb W ;

2z :
3 a, " cosi |
Q—Zczo”(a] 1_e2p
n=2m/Ty, Q=h+S, S=Sy+ayt, —10800);

rae C,, — KO3MMUUMEHT Npu BTOPOW 30HarbHOM rAPMOHWKE pasrioXeHus reonoteHumMana 3emnu B psig No cepudec-
Kkum dyHKUMAM, paBHbin 1082,63 - 10-5;

a, — 9KBaTopuarbHbIN paguyc 3emMnu, paBHbi 6378,136 Km;

S0 — WCTUHHOE 3BE34HOE BPEMS Ha NMPUHBUYCKYIO NONMHOYL Aatbl N, , K KOTOPOU OTHOCUTCS BPEMS tf;

W, — YIMoBasi CkopocTb BpalleHus 3emnu, paeHas 0,7292115 - 10~ ¢,
W — KOHCTaHTa rpaBuTaunoHHoro nona 3emnu, pasHasa 398600,44 km? / ¢?;
3) BbIMUCTIAOT KOHCTaHThl MHTErPUPOBaHUA HA MOMEHT {;

dalm [ g = 2J(a,/ a)? (1 —3/2 sin%)) (Icos L) + Ja,/ a)esini(1/2hsinL—1/2/cos L +cos2k+ 7/2/cos 3L +7/2 h sin 3L);
Shim = Ja, ! a)? (1 —3/2 sin?i) (In © + sin 3L + 3/2 ['sin 2L — 3/2 h cos 2L) — 1/4J(a, / a) sin?i (sin L — 7/3 sin 3L +
+5/sin 2L —17/2 Isin 4L +17/2 h cos 4L + h cos 2L) + J(a,, / a)? cos? i (In T —1/2 I sin 2L);
8/(M = Ja, / a)y’ (1 —3/2sin%) (—hnt+cos L+ 3/21cos 2L +3/2 h sin 2L) — 1/4J(a_ | a)? sin?j (—cos L — 7/3 cos 3L —

—dhsin2L —17/2 [cos 4L —17/2 hsin 4L + [cos 2L) + J(a_ / a)® cos? i (—hnt + 1/2 h sin 2L);

3Q™ = J(a, | a)? cos i (nt+ 7/2 Isin L—7/2 hcos L —1/2 sin 2L — 7/6 sin 3L + 7/6 h cos 3L);

3™ =1/2 J(a,  a)? sinicos i (-1 cos L + hsin L + cos 2L + 7/3 I cos 3L + 7/3 h sin 3L);

SLIM) = 2J(a, aY¥(1-=32siny(nt+7/41sinL —7/4 hcos L)+ 3Ja, / a)e sini (=7/24 h cos L —
— 7124 [sin L —49/72 h cos L +49/72 I'sin 3L + 1/4 sin 2L) + J(a_ / a)yl cosi(nt+ 7/2lsin L —

—5/2hcosL—1/2sin2L-7/6sin 3L +7/6 h cos 3L),

rne L =M+ m;
M=E-e¢sin E;
E (1-¢ 1/2
c_[ 1~ V.

tgz‘(we) 95
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h=¢sin w;
[=¢ COS W
m=1;

t=0, J=3/2C,,, a=a" (cm. nepeuncnenve 1);
4) BbIMUCIAIOT NOMNPaBku K anemeHTam opobutel HKA Ha MOMEHT BpemMeHu {; 3a cYeT BIUsiHMA BTOPOU 30HaNbHOW
rapMoHuKn C,:

da = dal?) — §all);
5h = 8ht2) = §pt1);
81=8112) — §/(M);
5O = Q2 — O
8i = 8i(2) — §i(1);
SL=38L(2) —§L();

rae 8a?), 8h2), §12), §Q2), §i2) §L2) BeiumensaoT gnat=1t—t, u m=2no dopmyne npn L =M+ o + n;
5) BbIMUCNAOT BO3MYLLLEHHbIE 3reMeHTbl opbuTbl HKA Ha MOMEHT BpeMeHMu {;:

a;=a+oa;
h;=h + oh;
[, =1 +0l;
Ef:Jh%+l%;
h;
arctg——, ecnu €;#0 u [; #0,

I
m;:~<0, ecru ¢; =0,
n/2,ecnu g;#0 u [; #¢;,

—n/2,ecnu ;20 u [; #—¢;;

Q.= Q + 0Q;
@=f+6ﬁ
M =L" —m;

[*=M+wo+n(t—t,)+5L*

rae / — WHAEKC NPpUHaANEXHOCTU KO BPeMeHM { ;

6) BbIMMCIIAIOT KOOpAMHATLI U cocTaBnsalowme Bektopa ckopoctn HKA B cucteme koopamHat OX, Y, Z Ha MOMEHT
BpemMeHMU {;

EV = M; +esine" 1),
E(iO) — M.

i

E(Iﬁ)_E(?—ﬂ <1078

th"'_ 1+ ¢ “21‘9 E(}q)_
2 1— ¢ 2’

Uy =v; T ),

r=a; (1 —ecosE(f));
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1!21+s-cosu-
da;

1— ¢
X; =1 (cosu!- cos(); —sinu; sinQ); cosi,-);

Y; =r; (cosu; sinQ; +sinu; cosQ; cosi; );

X;=r;(sinu; sin/;);

VX; =Vr; (cosu; cos (2; —sinu; sin{; cos r})— Vu; (sinu; cos (2; + cos u; sinf; cosi;);

Vy,;=Vr; (cos u; sin{); +sinu; cos{); cosi,—)— Vu, (sinu; sin{); —cos u; cos{); cos i,-);

Vz; =Vr; sinu; sini; + Vu; cosu; sini; .
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[MpnnoxeHwne B
(cnpaBo4HOe)

anMepbl pacyeTa napametTpoB paaAuMOHaBUTAUNOHHOIO NOJiA

B.1 Obwan xapaktepuctuka cuctembl NNMOHACC

3Ha4YeHUs NCXOO4HbIX AAHHbIX, NCNOMNb3YEMbIX MpY MogenupoBaHnu npouecca dpyHkynoHnposaHusa cuctemsol [J10-
HACC »n nnaHnpoBaHUKM CeaHCOB HaAaBUTaUWOHHbLIX onpeaeneHun, npuBederHbl B pasgene 3.

B.2 [NapameTpbl pabovyen 30HbI

B.2.1 Pabouen 3oHOM (obcnyxmBaembim npoctpaHcTtBoM) cuctembl [JTIOHACC cunTaloT oKoNno3eMHoe npocTpaH-
CTBO A0 BbicOTbl 2000 KM, BKIIOYAsA NOBEPXHOCTb 3EMIN, B KOTOPOM 0becneumnBaeTcs npueMmnemas reomeTpus CryTHU-
KOB O\ MecToonpegenenus notpedbutens, Ha4MHasa ¢ 3agaHHOro yrrna MecTa, BblpaXXeHHOEe B NPOLUEHTaxX BPEMEHN 3a
CYTKM, B TEYEHME KOTOPOro obecneumBaeTcsl nNpuemMrnemasl reomeTpust anst mecroonpeaeneHusl no 4YeToipem n bonee
CMyTHUKAM.

[TKA cunctembl [TIOHACC n3 24 KA BbibpaHna ¢ uenbto ontumMmnsaumm pabodven 30Hbl CUCTEMbI B LLMPOKOM Ananaso-
He pabounx ycrioBumn.

B wactHocTn, NKA obecneuymBaet HENPEPbLIBHOE HABUIALWOHHOE Mone ¢ onpeaeneHHONn reoMeTpuen n yrinom
MECTa, MUHUMATNbHYIO YYBCTBUTENBHOCTb MOMNS K UBMEHEHUID OPOUTANBHbBIX XapakTEPUCTUK U ocnabneHne BNMAHUA
BbIXO4a U3 CTPOS OTAENbHbIX CMYTHUKOB HA HAAEXHOCTb HABUIALMOHHOIO obecneYeHus.

B.2.2 BribpaHHble napameTpbl 0pOUTLI 1 BO3ZMOXHOCTU TOYHOIO BbIBEAEHUSI CNYTHUKOB B OpOUTANbHbIE TOYKMK
NO3BONIAKT OCYLLECTBNATL 3KCNNyaTauuto CnyTHUKa 6e3 KOpPEKTUPOBaHUA OpOUTLI B TEYEHWE BCENrO CPOKA €ro 3KCnnya-
Tayun.

BoibpanHbi nepuog obpaweHnsa opouTbl 11 4 45 mmH 43 ¢ MMEET nHTEpBan NOBTOPSEMOCTU YCINOBMW Habnoge-
HUA 8 CyT, 0OAHAKO HEe3HA4YUTEelNnbHblE OTKITOHEHUA 3TOr0 nepuoga OT CUHXPOHHOIO MO3BONAKT C AOCTATOUHOWN CTENEHbLIO
OOCTOBEPHOCTUN OCYLLUECTBIMNATE MOAENUPOBaAHME npouecca PYHKUMOHUPOBAHNA CUCTEMbI B TEYEHNE 24 \.

Pabovas 3oHa paccumtaHa ansa KA cuctembl [JIOHACC, cocTtosiwen n3 24 akTMBHbIX pagnoHaBUralMOHHbIX
TOYEK, MO NpaBuny. YNCNO BUAUMbIX CNYTHUKOB Bonblie Tpex n PDOP paBeH nnun menee wectn. [Npn atom notpebutenu
PACMONOXEHbl HA NOBEPXHOCTU 3eMNn, a NMOPOroBbIN yron Mmecra CryTHUKOB paBeH 5°.

B.2.3 NOTHOCTL pacnpegeneHns BuanmbiX CNyTHUKOB nokasaHa Ha pucyHke B.1. Pabouas 3oHa cuctembl [T10-
HACC BbipakeHa BEPOSATHOCTBIO HAann4una bonee Tpex Buanmbix cnyTHUkoB 1 PDOP < 6 B nobon To4vke paboyen 30HbLI
cuctemsbl TIOHACC wn paBHa 0,999881 (B cpegHem no 3emne).

YXxyglueHue 3HadeHun no paboden 3oHe ana cuctembl [TIOHACC Habnopgaercs B WUMPOTHOM nosice 23° — 28°:
Ha wunpoTe 24° — 0,9999;

Ha wunpote 27° — 0,9974;
Ha Bcex npovnx wmnportax — 1,0.

[1aHHbIE XapaKTepucTuUKu pabovyen 30Hbl PacnpoCTPaHAKTCH HA BCHO NOBEPXHOCTb 3eMIM.

[Tockonbky cnyTHUKM cuctemsbl [TIOHACC obecneunBaloT M3nyyeHme HaBUrauMOHHbIX CUTHANOB B TENECHOM YITIE,
paBHOM npumepHo = 19°, 1o paboyvas 30Ha yBenuumBaetcs A0 BbicOTbl ~ 2000 kKMm. YuuTbiBas, 4TO 30HA aKTUBHOIO
NOrMOLWEeHNS 3HEPIMN HABUTALUMOHHBLIX PaauoOCUrHanoB pacnonoXeHa o Bbicotbl ~ 200 KM, MOXHO NpeanonoXnTb, 4YTO
00 3TOW BbICOThI OyayT COXPaHATBLCH XapaKTepUCTUKM paboyen 30HbI, yKa3aHHble Ha pucyHke B.1.

B.2.4 lNMotpebutenun, pabotarwme B ananasone sbicot oT 200 go 2000 km moryT paboTtaTtb CO CNYTHUKAMW C YITOB
mecTta 0° n gaxke oTpuuaTerbHbIX YIMOB, YTO CYLLECTBEHHO YBENMNYNBAET YNCINO BUOANMbIX CNYTHUKOB, YIyYLlLAET reOMeT-
PUIO OnpeaeneHnss MecTononoXeHns1 NOTPebUTens 1, Kak NPaBuno, yry4waeT XapakTepuctukn pabodven 30Hbl.

B.2.5 Onsa NKA n3 21 cnytHuka B paboven 3oHe cuctemsl [ TIOHACC BeposaATHOCTE Hanu4ymnsa bonee Tpex BUANMbIX
cnyTHukoB n PDOP < 6 B ntobon Touke dyaet He meHee 0,98 (B cpeagHem no 3emne).

B.3 XapakTepncTUKn AOCTYMNHOCTN

B.3.1 JoctynHoOCTb (3kcnnyatayMoHHasi rOTOBHOCTL) OnpeaensaeTcsi roTOBHOCTBIO CNYTHMUKOB U3Ny4YaTb NPUrogHble
HaBUTrALUWMOHHbIE CUTHaNbl B 30HEe AEUCTBUA CUCTEMbI MNPU BbINONMHEHUU TpeboBaHun 3.2 n pasmepe pabo4ven 30Hbl B
MOMEHT onpegeneHnsa gocTynHocTu. JocTynHOCTL Bbipa)atoT B NMPOUEHTax BPEMEHN ONnpeaeneHHOr o BPEMEHHOIO MH-
TepBana.

[nsa onpepenennsa 3Ha4veHUs1 JOCTYNMHOCTU HEOBXOAMMO YyYUTbIBATL BCE (PAKTOPLI, BIUSIOLWME HA NMOATOTOBKY CryT-
HUKOB paboTe B MHTEPBAIIE BPEMEHU, rAPAHTUPYIOLWEM NEPUOANYECKOE MOBTOPEHNE 3TUX PAKTOPOB B NPOLIECCE 3KCMIY-
ataumnm cuctembl [JIOHACC.

OCHOBHbIM PaKTOPOM, BIUAIOWMM Ha 3HAYEHNE QOCTYINHOCTU, SABNSAETCA OTCYTCTBME YCTAHOBIEHHOIO Yncrna cnyT-
HUKOB [1KA B Te4YeHMne HEKOTOPOro MHTEpBana BPEMEHMN.

B npouecce akcnnyatauunm cuctemsl [ TIOHACC Takvne cutyaumum moryt BO3HMKATb MO Cregyrwmum npuyvnHam:

- HENOAroTOBNEHHOCTL cnyTHMKa [1KY;

- BbIXO CNYTHUKA N3 CTPOS;

- 3aMeHa BbllegWwmnx n3 CTpost CNyTHUKOB.
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[MOTHOCTL Pato4as 3oHa (ducno sugnmbelX HKA > 3 1 PDOP < 6) = 0,99988

0.3
N .......

0,1994 II I....
0,2

0,05 0,0349
0,0000 | 0,0000 | 0,0003 | 0,0036 I l 0,0005 | 0,0000 | 6,0000
1 2 3 4 5 6 7 8 S 10 11 12 13

“cno BUOUMbIX CNYTHUKOB

0

PucyHok B.1 — [NnoTHOCTL pacnpegeneHns yicna BngnmblxX CNyTHUKOB
ansa cuctembl [JIOHACC, coctosawen na 24 HKA

[Tockonbky B 1KY Bce cpeactea u onepauun no nogrotoeke HKA kK HaBuraumoHHomy obecneveHuo 3ape3epBupo-
BaHbl, TO cumnTtatoT, uTo 1KY obecneunBaetr noarotoBky Kaxaoro pabotocnocobHoro HKA co 100 %-Hon HageXXHOCTbIO.

[Tpn BbIxOoae HKA n3 ctposa NKY 3a Bpemsi He bonee 3—5 cyT obecneunBaeT BOCCTAHOBNEHUE paboTOCNOCODHO-
ctn HKA.

B.3.2 Ecnn HKA He moxeT bbiTb BoccTaHoBneH, [NKY npuHumaeTt peweHne o 3ameHe Bbileawero na ctpos HKA
HOBbIM N3 OPOUTANBbHOIO pesepBa nnu o 3anycke brnoka na Tpex HKA. lNpu ncnonb3oBaHmn OBLWENPUHATON TEXHONOIMNN
3aMeHbl B OpbuUTanbHOM pe3epBe B KaXaon opbuTtanbHOM NMOCKOCTU MOXET OKa3aTtbes 40 AByX pe3depBHbiX HKA. [MoaTo-
MY B ycTaHoBuMBLLEMCAH pexume akcnnyartauum cuctembol [JIOHACC u3 KaxabiX Tpex 3aMmeHsIeMbIX CNYyTHUKOB ABa 3aMe-
HAKOT CNYTHUKAMKU U3 OpbuTanbHOroO pesepsBa, a 0guH — U3 oYepeaHoOn rpynnbl CNyTHUKOB.

[Tpy 3ameHe cnyTHUKA Ha CNyTHUK U3 opbuTanbHOro pesepsa MHTEPBAaN BPEMEHN C MOMEHTA NMPUHATUS PEeLLUEHUS
O MpekKkpaweHnn 3Kcnnyatauum CnytHUKa 4O BBOAA B CUCTEMY PE3EPBHONO CriytHUKa paeeH 20 cyT, a npun 3amMeHe Ha
CNYTHUK, 3anyckaembln ¢ 3emnun, — 30—50 cy1. Takmum obpaszom, cpegHee BPEMS KaXOO0W 3aMeHbl CMyTHUKA PaBHO
30 cyT.

[10 cyLWeCTBYIOWMM CTATUCTUYECKUM AaHHbIM 06 akcnnyaTtaummn cnyTHMkoB [ TIOHACC cpegHee BpemMst UX aKTUBHO-
ro cywecrtesoBaHusa — 4 r. CnegosatensHo, ans nogaepxmeaHus KA n3 24 cnyTHUKOB HEOBX0ANMMO KaXAblW rod, BbIBO-
ONTb HA OpOUTY WECTb CMYTHUKOB.

[na paBHOMEPHOCTU Npouecca 3aMeHbl Yepes Kaxable 2 Mmec Heobxoaumo NpPoBOAUTL 3aMEHY OAHOIO CMyTHUKA.

B coorBeTCcTBUM € 3TMMKM ycnoBusamu pabotbl cuctemsl [JIOHACC, xapakTepucTukm gOCTYNHOCTU CUCTEMBI MOTYT
ObITb OnpegeneHsl Npu cpegHeapnPMETUHECKOM 3HAYEHUN pe3ynbTaToB B nHTepBane 2 mec (60 cyTt). CpeaHee 3Have-
HUEe OOCTYNHOCTU NO paboyen 3o0He 3a 60 cyT paBHo 0,9964 ¢ yyeTOM BbINONHEHUS BblWLENepe4vYncrieHHbIX TPEBOBaHUN NO
YrpaBreHnio n 3ameHe cnyTHUKoB [1KA.

Xapaktepuctukm goctynHoctn cuctembl [TIOHACC moryT ObIThb onpegeneHbl Npu cpegHeapnpmeTnieckom 3Ha-
YeHUU pesynbraToB 3a 2 mec (60 cyT). OueHka ycpeaHEeHHOro rno NOBEPXHOCTU 3EeMNU 3HAYEHUS JOCTYNHOCTU COCTAaB-
nsaet 0,9964 ¢ yyeTom BbINOMHEHUS TpeboBaHUM K yripaeneHuo n Bocnonderumto KA.

B.4 HapexHocTb 00CcnyXnBaHms

CpegHee 3HaYeHne HageXXHOCTU 0bopyaoBaHUA 3a CYTKM OMPeaensitoT no crnegyowmm napameTpam:

- Noporoeasl owmndbka mecrtoonpegenennsa B nnaHe 140 m onpegeneHa npu ycnoBun obecrneveHnss JOCTYNMHOCTU
obcnyxuBanusa 0,9964 n TOUHOCTM MecToonpeaeneHnst B nnaHe ¢ JOBEPUTENBbHON BEPOATHOCTLIO P = 0,9999;

- BpeMsl oTkasa 18 4 onpeaeneHo pasmepamm 30Hbl 0b6cnyxmBanus MNKY n npon3BoanUTENBHOCTBIO €r0 TEXHUYEC-
KUX CpeacCTB;
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- cpeaHee 3HaveHue HageXxXHOCTW onpeaeneHo 3a nepuog 1 r. nytem onpepeneHnsa cpegHero 3Ha4YeHns 3a CyTKu
no pabovyen 30He.

B xoae mogennpoBaHns NCNonb30oBarinCcb CTatTUCTUYECKUE OaHHble O HageXHocTn hyHkumoHmpoeaHuna HKA B
1996 r. na HKA, BbipaboTaBwumx CBOW pecypc, KoO3PdUUMEHTbI TOTOBHOCTU NO pe3ynberaram akcnnyaraumm bbinin He-
CKOINMbKO HWXe rapaHTmpoBaHHoOro 3HadenHus 0,978, n B npouecce mogenmpoBaHus Bbino NPUHATO rapaHTUPOBAHHOE
3HaveHne 0,978.

B.5 NorpewHocTbL MecToonpeaeneHus

B.5.1 lNorpewHocTb MecToonpeaeneHust, Kotopasi Moxet bbiTb onpeageneHa ¢ nomowbio cuctembl TTOHACC,
BbIYUCNAKOT KAk pa3HOCTb U3MEPEHHOro U AENCTBUTENbHOIrO NonoXeHun notpedutens B paboven 30HEe CUCTEMbl C
3a4aHHbIM YPOBHEM OOCTYMHOCTU N HAOEXHOCTU. [lorpelHOCTb MeCTOONPEAEneHnst Bblpa)atoT B NMPOoUeHTax BpeMeHu
3a onpegeneHHbln nepuoa, B Tedenue kotoporo cuctema [TIOHACC cootBeTcTBYeT TPEOOBAHUSAM HACTOSAWErNO CTaH-
napra.

B.5.2 [lporHo3npyemas norpeluHOCTb MecTtoonpeaeneHms

[IporHosupyemasn norpewHoctTb MmectoonpegenenHna B cucrteme [JIOHACC, nonydeHHasa npu mogennpoBaHnin
PYHKLUNOHUPOBAHUSA CUCTEMbI B MHTEpBarne 48 4 ¢ ANCKPETHOCTBLIO 1 MUH ans 4732 reorpauyeckmnx To4eK, paBHOMEPHO
pacrnpeaeneHHbIX No NoBepxHocTn 3emMmnu, npeacraeneHa B tabnuue B.1.

Tabnwuuya B.1— lNporHo3anpyemast NOrpeLlHoOCTs MeCToonpeaeneHus

SHAYeHUA ANnda OOBEPUTENBHON BEPOATHOCTU, B MeTpax
[TorpelHoCcTs MecToonpeneneHns, m
0,95 0,9999
[To wunpoTe 20 98
[1o gonrorte 21 100
[1o BbICOTE 60 585
B ropn3oHTanbHOW NNOCKOCTU 28 140

MecTononoxeHmne notTpedbutens onpeaensitot N0 N3MepeHUsIM HaBUNAUMOHHbIX napameTpoB Ha 4vacTtoTte L1.

B.5.3 MNorpewHocTb Nepeaavmn BpeMeHn noTpedouTtento

Ha cnytHukax cuctembl [TIOHACC B TeveHne 12 4 MNKY ocywecTBNSET CUHXPOHM3AUNIO BOPTOBLIX LWWKAN BPEMEHN
CNYTHUKOB C NOMPELWHOCTBIO B3aMMHON CUHXPOHM3aunn asyx ntobbix KA He bonee 20 He (cpegHekBagpaTtuyHoOE 3Ha4YeHUE
NOrPELHOCTN) OTHOCUTENBHO WKanbl BPEMEHW LEHTPANbHOINO CUHXPOHN3AaTOopa, POPMUPYIOLLETND WKANY BPEMEHU CUCTE-
vibl [ JIOHACC.

[TpuBsasky wkansl BpemeHn cuctemsl [TIOHACC k wkane UTC(SU) ['ocyaapCTBEHHOIO aranoHa OCYLWECTBNSAT C
NOrpeWwHoCTbI0 HE Bonee 1 MKC (NpeaenbHoe 3HaYeHUe NOrPeLwHOCTI).

Taknm obpasom, norpewHocTb nepegadn BpemerHn UTC(SU) notpebutento gomkHa 6biTb He bonee 700 HC B
TeveHne 95 % Bpemenw.
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