KonTtpouabnas pabora Nel

HaHo:

1. Texymas nata u Bpems | B mkase spemenu UTC.

2. CnytHukoBas paaunonaBuranuonsas cucrema (I'JIOHACC, GPS, unu Galileo).

3. CucTeMHBII HOMEP HABUTAIMOHHOTO CITyTHHUKA.

Tpebyercs:

1. 3ammcath Tekymee BpeMs B T ¢opmarax cucreM I'JIOHACC, GPS u Galileo, ¢ yuerom
MONPaBOK MeX 1y cucTeMHbIMH 1kanamu u UTC.

2. Haiitn anpmanax rpynnupoBku 3aganHoii CPHC Ha 3apmanHyio natry (B uHTepHere). To
€CTb, OINOPHOE BpEMs ajlbMaHaxa JOJDKHO OTHOCUTBCS K 3aJaHHOM jare, JnubO K
Omkaiiiieit 1aTe, €ciy Ha 3aJJaHHYIO 1aTy ajlbMaHaxa Her.

3. PaccuuTtaTh mo ajbMaHaxy KOOpPAMHATHI U BEKTOP CKOPOCTH 3aJaHHOIO CIyTHHKAa Ha
3aJJaHHBI MOMEHT BPEMEHHU, NOJNIb3YsICh anropurMom u3 UK/I.

4. IlpenbpsBUTh UCXOJHBIE KOIbI MPOTPAMMBbI, BBINOIHSIOMIEH pacueThl. s BO3MOXKHOCTU
MOUCKa OMMOOK 3amucaTh TakXkKe pe3yJIbTaThl MPOMEKYTOUHBIX BBIYHUCICHUN (MHTEpBal
IIPOTHO32; TEKYIHE: HAKIIOHEHUE, JOJIr0Ta BOCXOJALIETO y3/1a, apryMEHT [epures; Apyrue
BBIUHUCIIIEMBIE B aJITOPUTME MTaPAMETPBI).

VYkazanus:

1. TlompaBku wmexnay LB T'JIOHACC u HIB GPS, UTC (B mpeaenax Uenoi CEKYHIbI)
conepxarcs B ampManaxe [ JIOHACC u kak npaBuiio paBHbl O (peHEOPEKUMO MAaTbI).

2. ITonpaBku Ha 11e510€ uncio cekyHa koopauHaiuu (leap seconds) mexny GPS, Galileo u UTC
YUMUTBIBaTh UCXO0Js U3 Toro, uto c¢ 1 suBaps 2016 r GPS onepexaer UTC na 18 cexyna. Ucropus
nomnpasok UTC: https://ru.wikipedia.org/wiki/CexyHa_KOOpAWHAIMH.

3. [TonpaBky BpeMeHH (B Tpeeliax Meyioi cekyHapl) Mmexay mkanamu Galileo u GPS nonarats
PaBHOM HYJIIO.

4. s GPS 3anmceiBaercst nomHbid Homep Hexenu ¢ 1980 r, s Galileo — ¢ 1999 1.

5. Apxus ¢ anpmaHaxamu ['JIOHACC u GPS naxomutcs Ha otkpeitoM FTP-cepsepe MAILL
I'JIOHACC:

ftp:/ftp.glonass-iac.ru/MCC/ALMANAC/

Anpmanaxu ['JIOHACC wmmeror pacmmpenue *.agl, ampmanaxu GPS umeror pacmmpenue
* agp. ®opmar ¢aiinoB anbMaHaxa OnucaH B daitnax

ftp://ftp.glonass-iac.ru/MCC/FORMAT/Format.agl

ftp://ftp.glonass-iac.ru/MCC/FORMAT/Format.agp

ApxuB c anbmanaxamu Galileo HaxoauTcst o aapecy

https://www.gsc-europa.eu/product-almanacs

6. Jna TJIOHACC mnonw3zoBatrbesi anroputmMoMm u3 UMKJ[ «OOmiee ommcaHue CHUCTEMBI C
KOZOBBIM pazzaeneHueM curHanoB» (Pemakuus 1.0). [IpoBecTu mpoBepKy pacdeToB MO KOHTPOIHHOMY
npumepy. Jlanee [Is BBIIOMHEHUS 3alaHUsI TAPAMETPHI Icp, Tcp OPaTh paBHBIMU 1,=63°, T,=43200 c,
KaK JI7Isl CHCTEMBI C YaCTOTHBIM Pa3/IeICHUEM.

7. B UK/ cuctem GPS u Galileo npuBeaeHb! 0IMHAKOBbIE aJITOPUTMBI ISl pacdeTa KOOPAUHAT
CIYTHUKOB Kak MO JIaHHBIM aJlbMaHaxa, Tak U 1mo 3demepuaaM. B sTux anroputrmax HCMoNb3yrOTCs HE
ToJIbKO 6 aneMeHToB Keriepa, HO U Jpyrue mapaMeTpbl, KOTOpble OTCYTCTBYIOT B aibMaHaxe. Mx
MO>KHO TOJIaraTh HyJEBBIMU.

8. Ecnmu B K] otcytcTByeT anroputm pacuera Bekropa ckopoctu HKA, to ckopoctr HKA
HAXOJUTCS MMyTeM aHATUTHYECKOTO WIH YUCcIeHHOTo TuddepeHIpoBaHUS KOOPAUHAT.

9. B UK] GPS, Galileo BeIpaxxeHue IJIsl HCTHHHOW aHOMAJIUW BUA
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Vv, = arctg TPaKTOBATh KaK

V, =atan2 (\/1 — & sin(Ek),cos (Ek)— g) (TIOJTHBIN yTOJI apKTaHI€HCA).



10. B UK «I'JIOHACC. Ob1iee onvcanue CUCTEMBI ¢ KOJOBBIM pa3/IeJICHUEM CHUTHAIIOBY
(Pemakmus 1.0) Ha ctp. 54 BbIpakeHue

!
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TPaKTOBATh KaK
o = atan2(h',| ') )
11. HeoOXoauMo MMETh B BHJY, YTO BO BCEX SI3BIKAX IPOrPAMHPOBAHMS CHHTAKCHC ()YHKIIHH

atan2 — atan2(y,X), Toraa kak B MathCad aprymeHTsI 3amucsiBatoTcsi HA000poT: atan2(X,y).
12. B anemanaxe cucremsl Galileo mompaska k 6ombIioi moiayocu aSqRoot 3to:

aSqRoot = \/E -JA,

rae A,=29600000 M - HOMUHANBbHOE 3HauY€HUE OOJNBIION MOayocH; A- MCTHHHAs OOJbIIas MOIYyOCh

2
op6uthl. OTcro/1a OOJBIIAs MOJTyoCh paBHa A = (1/29600000 [M]— aSqRoot) [M].

13. He ucnons3oBate UK]] Galileo, Bemmymiennsie ao Issue 1.3, December 2016.

Bapuanrtsl:
Texkymas nara u BpemMs T B mkane Ne HKA
Ne CPHC UTC (aa/MM/TTIT 44:MM:CC) (SVID)
1 GPS 22/01/2021 14:05:00 2
2 Galileo 25/12/2020 09:30:00 12
3 I'JIOHACC | 22/01/2019 14:05:00 2
4 GPS 30/06/2015 23:59:60.99 17
5 Galileo 29/02/2020 15:00:01.15 21
6 I'JIOHACC | 31/12/2016 23:59:60.99 8
7 GPS 17/06/2016 14:09:00 5
8 Galileo 08/01/2021 15:00:00 21
9 I'JIOHACC | 28/02/2017 12:00:01.7 6
10 GPS 29/02/2020 12:00:02.7 4
11 Galileo 01/01/2021 17:00:03.7 13
12 I'JTIOHACC | 09/05/2018 23:16:25.362 12
13 GPS 08/03/2015 12:17:35.777 19
14 Galileo 31/12/2020 23:59:50 27
15 I'JIOHACC | 01/01/2017 00:00:00 14
16 GPS 02/02/2018 12:00:00.005 30
17 Galileo 01/06/2019 00:00:17 12
18 I'JIOHACC | 29/02/2020 15:30:01.789 7
19 GPS 14/07/2020 18:30:01.545 18
20 Galileo 03/03/2020 13:25:25 25
21 I'JIOHACC | 31/12/2016 23:59:30 4
22 GPS 30/06/2015 20:59:59.99 1
23 Galileo 29/02/2020 05:00:05.55 1
23 I'JIOHACC | 01/01/2017 02:59:60.99 1
25 GPS 17/06/2022 14:09:00 5
26 Galileo 08/01/2023 15:00:00 21
27 I'JIOHACC | 28/02/2023 12:00:01.7 6
28 GPS 08/03/2020 12:17:35.777 19
29 Galileo 31/12/2021 23:59:50 27
30 I'JIOHACC | 01/01/2023 00:00:00 14




