OoJ1acHa osriMmiaja

3 aCTPOHOMIi o)
P @ & 11 knac

M. JIbBIB, 10 moToro 2024 p.

3. Actepoix 2024 BO3. 3a ganumu lleHTpy Manux IUlaHeT HeIlofiaBHO Oyiio
BiJKpUTO acTepois Ta BcTaHOB/IeHO KeruiepoBi eneMeHTH Horo opOiTH Ha ernoxy
2023-09-13.0 (pik-Micsiib-AeHb B [POOOBUX BeTMUWHAX):

1) Benuka niBBick a = 0.7801110 a.o.

2) Haxun opbitu i = 13.89998°

3) ekcueHntpucuret e = 0.4323285

4) moBroTa BUCXiHOrO By37a €2 = 308.97332°
5) apryMeHT nepuLieHTpy o = 332.17667°

6) cepenHst anHoMais M, = 41.08464°

[aiiTe BiAMOBI/i HA TaKi 3alMTaHHS:

1) fIkum € cugepuuHUii repios obepTaHHs acTepoizna?

2) Yomy IOpiBHIOE cepe/iHE 3HaUeHHs IIBUIKOCTI PyXy acTepoiza ro HeOy (B
rpagycax 3a Jj00y)?

3) fIkoto € BigcTaHb acTepoifa Bij CoHLs B nepuresiii Ta adenii?

4) BKaxiTb aTy NPOXO/KEHHS aCTepPOIZOM TOUKU MEPUTeTiF0?

5) fkoro € cepegHst aHomartis 10 mrotoro 2024 poky?

6) O1iHiTh 3HaUeHHs eKCLieHTpuuHOolI aHoManil E g5 actepoina Ha 10 motoro 2024
pOKy? (BBakauTe pi3HUL0 E-M BUpakeHy B pajiiaHax MasOr BEJTUUHHOIO |
CKOpHCTaiTech HaOmpKeHHAM sin(a) ~ o Ta cos(a) & 1 A1 MaIux o)

7) SIkoro € BiacTanb actepoiga Big Conis 10 motoro 2024 poky?

(15 6anie)



Po3B’si3aHHA
1) 3a TpeTtim 3akoHOM Kerepa P*= a’, e nepioz P 1aHO B OAMHULIAX CULEPUUHOIO
poky 365%.25636, Be/vKa MiBBiCh a B aCTPOHOMIYHUX OAMHULEX. OTKe MaTUMEMO:

P = 0.7801110'°= 0.6890244016+365%.25636 = 251°.67054

2) Cepenus IIBUAKICTE acTepoina 360°/2519.67054 = 1.430441561 KyTOBUX Ipajycu
Ha 7100y .

3) r=a+(1-e) = 0.4428 a.o., r,=a*(1+e) =1.1174 a.o.

4) B Toulli mepuresito cepeHs aHOMaJlisi piBHa HYJ/0, TOMY

0 = 41.08464° +(360°/2519.67054)*(t,-to)",

me (t-to)! = - 41.08464°/ 1.430441561 rpag./neds = - 2872164870,
3BiZIKM MaTUMeMo t,= to - 287216 = 2023-08-15.27830

5) CepeiHsi aHOMaJTisi 3MiHIHOETHCS JIIHIMHO B Yaci, sk M-M, =(21/P)e(t-to), Ae M=
41.08464° -cepenns aHoMatis Ha enoxy 2023-09-13.0. Hac t = 10 sroToro 2024
POKY HacTae Ha t-to =150 aHiB mi3Hime. OT)Xe MaTUMEMO

M = 41.08464° +(360°/251.67054)150" = 255.6509°

6) 3 piBHsaHHS Kernepa

M =E -eesin(E) = E - essin(E-M+M) = E - e*(sin(E-M)+cos(M)+cos(E-M)+sin(M)) ~
E -e*((E-M)*cos(M)+sin(M))

3BiIKH, MaTUMEMO

M+ee(-Mecos(M)+sin(M)) = E(1-e*cos(M))

Ta, 0OCTaTOYHO

E ~ [M+e*(-Me+cos(M)+sin(M))]/(1-escos(M)) ~ 4.08 pazian = 233.975°

7) r = a*(1-escos(E)) # 0.7801110+(1-0.4323285+cos(4.08)) = 0.9795 a.o.



