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Приложение 2

ОРБИТАЛЬНЫЕ ПАРАМЕТРЫ
ЕСТЕСТВЕННЫХ СПУТНИКОВ ПЛАНЕТ

Îðáèòàëüíûå ïàðàìåòðû ñïóòíèêîâ Ìàðñà

Òàáëèöà Ï2.1: Ñðåäíèå îðáèòàëüíûå ïàðàìåòðû ñïóòíèêîâÌàðñà. Èí-
òåðâàë âðåìåíè 2000–2040 ãîäû. Íàêëîí îðáèòû îòñ÷èòûâàåòñÿ îò ýê-
âàòîðà Ìàðñà. Ïåðèîäû îáðàùåíèÿ âû÷èñëåíû ïî ñðåäíåìó çíà÷åíèþ
îñêóëèðóþùåãî ñðåäíåãî äâèæåíèÿ. Äàííûå ïîëó÷åíû ñ ïîìîùüþ ýôå-
ìåðèäíîãî ñåðâåðà MULTI-SAT.

Ñïóò- Á. ïîëó- Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ñóò.

Ôîáîñ 9378.536 0.01511286 1.076095 0.319155947

Äåéìîñ 23458.954 0.00027719 2.041303 1.2625928067

Òàáëèöà Ï2.2: Îðáèòàëüíîå óñêîðåíèå Ôîáîñà. Âî âòîðîé êîëîíêå äà-
åòñÿ âåëè÷èíà 1

2
dn
dt
, ãäå n — ñðåäíåå äâèæåíèå Ôîáîñà.

Ññûëêà íà Îðáèòàëüíîå óñêîðåíèå,

èñòî÷íèê 10−5 ãðàä /ãîä2

Jacobson et al., 1989 124.9± 1.8

Emelyanov et al., 1993 129.0± 1.0

Bills et al., 2005 136.7± 0.6

Lainey et al., 2007 127.0± 1.5
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Îðáèòàëüíûå ïàðàìåòðû ñïóòíèêîâ Þïèòåðà

Òàáëèöà Ï2.3: Ñðåäíèå îðáèòàëüíûå ïàðàìåòðû Ãàëèëååâûõ ñïóòíè-
êîâ Þïèòåðà. Èíòåðâàë âðåìåíè 2000–2040 ãîäû. Íàêëîí îðáèòû îò-
ñ÷èòûâàåòñÿ îò ýêâàòîðà Þïèòåðà. Ïåðèîäû îáðàùåíèÿ âû÷èñëåíû ïî
ñðåäíåìó çíà÷åíèþ îñêóëèðóþùåãî ñðåäíåãî äâèæåíèÿ. Äàííûå ïîëó-
÷åíû ñ ïîìîùüþ ýôåìåðèäíîãî ñåðâåðà MULTI-SAT.

Ñïóò- Á. ïîëó- Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ñóò.

J1 Èî 421942.424 0.00416355 0.036917 1.770620604

J2 Åâðîïà 671122.114 0.00936389 0.467883 3.551834882

J3 Ãàíèìåä 1070399.250 0.00196240 0.147563 7.154143807

J4 Êàëëèñòî 1882744.546 0.00728706 0.249848 16.689013764

Òàáëèöà Ï2.4: Ñðåäíèå îðáèòàëüíûå ïàðàìåòðû áëèçêèõ ñïóòíèêîâ
Þïèòåðà. Íàêëîí îðáèòû îòñ÷èòûâàåòñÿ îò ýêâàòîðà Þïèòåðà. Âçÿòû
ïàðàìåòðû ïðåöåññèðóþùåãî ýëëèïñà, óòî÷íåííûå â ðàáîòå (Åìåëüÿ-
íîâ, 2015) ïî ìîäåëè äâèæåíèÿ ñïóòíèêîâ (Jacobson, 2013). Ïåðèîäû
äàíû äëÿ ñðåäíåé äîëãîòû.

Ñïóò- Á. ïîëó- Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ñóò.

J5 Àìàëüòåÿ 181365.552 0.00342600 0.376187 0.4981790697

J14 Òåáà 221888.173 0.01753195 1.071790 0.6745359075

J15 Àäðàñòåÿ 128979.903 0.00018093 0.012926 0.2982604262

J16 Ìåòèñ 127978.860 0.00050486 0.012230 0.2947788040

Òàáëèöà Ï2.5: Ñðåäíèå îðáèòàëüíûå ïàðàìåòðû äàëåêèõ ñïóòíèêîâ
Þïèòåðà íà èíòåðâàëå âðåìåíè ñ 1600 ïî 2600 ãîä (Brozovic, Jacobson,
2017). Íàêëîí îðáèòû îòñ÷èòûâàåòñÿ îò ýêëèïòèêè ýïîõè J2000.

Ñïóò- Á. ïîëó- Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ñóò.

J6 Ãèìàëèÿ 11460200 0.159 28.61 250.56

J7 Ýëàðà 11740300 0.211 27.94 259.64

3



Ñïóò- Á. ïîëó-, Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ñóò.

J8 Ïàñèôå 23629100 0.406 151.41 743.61

J9 Ñèíîïå 23942000 0.255 158.19 758.89

J10 Ëèñèòåÿ 11717000 0.116 27.66 259.20

J11 Êàðìå 23400500 0.255 164.99 734.17

J12 Àíàíêå 21253700 0.233 148.69 629.80

J13 Ëåäà 11164400 0.162 27.88 240.93

J17 Êàëëèðîå 24098900 0.280 147.08 758.82

J18 Ôåìèñòî 7503900 0.243 42.98 130.02

J19 Ìåãàêëèòå 23813900 0.416 152.78 752.88

J20 Òàéãåòå 23362900 0.252 165.25 732.41

J21 Õàëäåíå 23180600 0.250 165.16 723.73

J22 Ãàðïàëèêå 21106100 0.230 148.76 623.32

J23 Êàëèêå 23564600 0.247 165.12 742.04

J24 Èîêàñòå 21272000 0.215 149.41 631.60

J25 Ýðèíîìå 23285900 0.266 164.91 728.49

J26 Èñîíîå 23231200 0.247 165.25 726.26

J27 Ïðàêñèäèêå 21147700 0.227 148.88 625.39

J28 Àâòîíîå 24037200 0.315 152.37 761.01

J29 Òèîíå 21197200 0.231 148.59 627.19

J30 Ãåðìèïïå 21297100 0.210 150.74 633.91

J31 Ýòíå 23316700 0.263 165.05 730.12

J32 Ýâðèäîìå 23146200 0.275 150.27 717.31

J33 Ýâàíòå 21039000 0.232 148.92 620.45

J34 Ýâïîðèå 19336200 0.144 145.74 550.69

J35 Îðòîçèå 21158200 0.281 146.00 622.58

J36 Ñïîíäå 23790100 0.311 151.00 748.32

J37 Êàëå 23305800 0.260 164.94 729.61

J38 Ïàçèòå 23091500 0.268 165.12 719.47

J39 Ãåãåìîíå 23574700 0.344 154.16 739.82

J40 Ìíåìå 21033000 0.226 148.58 620.05

J41 Àîéäå 23974100 0.432 158.27 761.40

J42 Òåëüêñèíîå 21159700 0.220 151.39 628.03

J43 Àðõå 23352000 0.249 165.01 731.90
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Ñïóò- Á. ïîëó-, Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ñóò.

J44 Êàëëèõîðå 23276300 0.251 165.10 728.24

J45 Ãåëèêå 21065500 0.150 154.84 626.33

J46 Êàðïî 17056600 0.432 51.62 456.28

J47 Ýâêåëàäå 23322700 0.262 165.26 730.33

J48 Êèëëåíå 23799600 0.415 150.33 751.98

J49 Êîðå 24481800 0.331 145.17 776.84

J50 Ãåðñå 23407900 0.254 164.96 734.52

J51 2010 J1 23448500 0.249 165.10 736.50

J52 2010 J2 21004200 0.227 148.67 618.85

J53 Äèÿ 12297500 0.232 28.63 278.21

2003 J2 28348600 0.410 157.29 980.59

J60 2003 J3 20210000 0.197 147.63 583.84

2003 J4 23928700 0.362 149.59 755.25

J57 2003 J5 23424100 0.251 165.24 735.40

2003 J9 23334700 0.266 165.03 730.93

2003 J10 22862300 0.475 168.79 719.55

2003 J12 17818600 0.491 151.08 489.67

J58 2003 J15 22565200 0.191 146.90 689.79

2003 J16 21089700 0.228 148.74 622.89

J55 2003 J18 20491400 0.090 146.20 598.14

2003 J19 23545900 0.256 165.13 741.03

2003 J23 23601700 0.276 146.51 734.64

2011 J1 23444400 0.253 165.34 736.33

J56 2011 J2 23124300 0.349 153.60 718.40

J54 2016 J1 20595500 0.140 139.84 603.83

J59 2017 J1 23484000 0.397 149.20 735.21
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Îðáèòàëüíûå ïàðàìåòðû ñïóòíèêîâ Ñàòóðíà

Òàáëèöà Ï2.6: Ñðåäíèå îðáèòàëüíûå ïàðàìåòðû ãëàâíûõ ñïóòíèêîâ
Ñàòóðíà. Èíòåðâàë âðåìåíè 2000–2040 ãîäû. Íàêëîí îðáèòû îòñ÷èòû-
âàåòñÿ îò ýêâàòîðà Ñàòóðíà. Ïåðèîäû îáðàùåíèÿ âû÷èñëåíû ïî ñðåä-
íåìó çíà÷åíèþ îñêóëèðóþùåãî ñðåäíåãî äâèæåíèÿ. Äàííûå ïîëó÷åíû
ñ ïîìîùüþ ýôåìåðèäíîãî ñåðâåðà MULTI-SAT.

Ñïóò- Á. ïîëó- Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ñóò.

S1 Ìèìàñ 186021.35 0.01967966 1.572785 0.94735329

S2 Åíöåëàä 238412.62 0.00485416 0.008796 1.37455344

S3 Òåôèÿ 294976.58 0.00103366 1.091441 1.89168521

S4 Äèîíà 377652.23 0.00224433 0.029095 2.74034631

S5 Ðåÿ 527235.48 0.00100497 0.334693 4.52036866

S6 Òèòàí 1221952.96 0.02869581 0.404763 15.94770268

S7 Ãèïåðèîí 1481540.33 0.10594669 1.010876 21.29278135

S8 ßïåò 3561752.42 0.02839588 15.754312 79.37108889

Òàáëèöà Ï2.7: Ñðåäíèå îðáèòàëüíûå ïàðàìåòðû áëèçêèõ ñîîðáèòàëü-
íûõ ñïóòíèêîâ Ñàòóðíà. Íàêëîí îðáèòû îòñ÷èòûâàåòñÿ îò ýêâàòîðà
Ñàòóðíà. Äëÿ ñïóòíèêîâ S10 ßíóñ è S11 Ýïèìåòåé ïàðàìåòðû âçÿòû
èç ðàáîòû (Nicholson et al., 1992). Äëÿ ñïóòíèêîâ S12 Åëåíà, S13 Òåëå-
ñòî, S14 Êàëèïñî ñðåäíèå ýëåìåíòû ïîëó÷åíû ñ ïîìîùüþ ýôåìåðèä-
íîãî ñåðâåðà MULTI-SAT íà èíòåðâàëå âðåìåíè 2000–2040 ãîäû. Ïðè
ýòîì ïåðèîäû íå îïðåäåëÿëèñü, ïîñêîëüêó ñïóòíèêè ÿâëÿþòñÿ ñîîðáè-
òàëüíûìè ñîîòâåòñòâóþùèì ãëàâíûì ñïóòíèêàì.

Ñïóò- Á. ïîëó- Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ñóò.

S10 ßíóñ 152026.525 0.00666424 0.148003 0.69991748

S11 Ýïèìåòåé 152026.525 0.00989707 0.326212 0.69991748

S12 Åëåíà 377557.343 0.00759738 0.212697 (S4 Äèîíà)

S13 Òåëåñòî 294904.096 0.00120295 1.180305 (S3 Òåôèÿ)

S14 Êàëèïñî 294903.047 0.00125402 1.500476 (S3 Òåôèÿ)
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Òàáëèöà Ï2.8: Ñðåäíèå îðáèòàëüíûå ïàðàìåòðû áëèçêèõ ñïóòíèêîâ
Ñàòóðíà S15 – S18, S32 – S35, S49, S53. Íàêëîí îðáèòû îòñ÷èòûâà-
åòñÿ îò ýêâàòîðà Ñàòóðíà. Ïåðèîäû ñîîòâåòñòâóþò ñðåäíèì äîëãîòàì.
Ïàðàìåòðû îðáèòû âçÿòû èç ðàáîòû (Jacobson et al., 2008), êðîìå ñïóò-
íèêà S49 Àíôà, äëÿ êîòîðîãî ïàðàìåòðû âçÿòû èç ðàáîòû (Cooper et al.
2008). Äàííûå äëÿ ñïóòíèêà S53 Ýãåîí âçÿòû èç ïóáëèêàöèè (Porco,
2009).

Ñïóò- Á. ïîëó- Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ñóò.

S15 Àòëàñ 137670.0 0.0012 0.0031 0.60169240

S16 Ïðîìåòåé 139380.0 0.0022 0.0075 0.61299003

S17 Ïàíäîðà 141710.0 0.0042 0.0507 0.62850414

S18 Ïàí 133584.0 0.0000144 0.0001 0.57505072

S32 Ìåòîíà 194230.0 0.000 0.0131 1.00957630

S33 Ïàëëåíà 212280.0 0.004 0.1813 1.15374576

S34 Ïîëèäåâê 377200.0 0.0192 0.1774 2.73691945

S35 Äàôíèñ 136505.5 0.0000331 0.0036 0.59407983

S49 Àíôà 197655.0 0.0012 0.0170 1.03644246

S53 Ýãåîí 167500.0 0.0002 0.0010 0.80812000

Òàáëèöà Ï2.9: Ñðåäíèå îðáèòàëüíûå ïàðàìåòðû äàëåêèõ ñïóòíèêîâ
Ñàòóðíà. Èíòåðâàë âðåìåíè 2000–2022 ãîäû. Íàêëîí îðáèòû îòñ÷è-
òûâàåòñÿ îò ýêëèïòèêè ýïîõè J2000. Ïåðèîäû îáðàùåíèÿ âû÷èñëåíû
ïî ñðåäíåìó çíà÷åíèþ îñêóëèðóþùåãî ñðåäíåãî äâèæåíèÿ. Äàííûå âû-
÷èñëåíû ñ ïîìîùüþ ýôåìåðèäíîãî ñåðâåðà MULTI-SAT.

Ñïóò- Á. ïîëó- Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ñóò.

S9 Ôåáà 12929039.9 0.1606324 173.09509 548.85427

S19 Èìèð 22962695.0 0.3488370 172.55711 1298.51677

S20 Ïàëèàê 14996742.1 0.4823732 45.14496 685.63343

S21 Òàðâîñ 18216574.2 0.5733807 36.71391 917.70613

S22 Èäæèðàê 11344466.9 0.3743473 49.50231 451.11541

S23 Ñóòòóíã 19395933 0.1185987 174.32725 1008.36326

S24 Êèâèîê 11307200 0.1551990 48.85463 448.89544

S25 Ìóíäèëôàðè 18590897 0.2077999 169.41758 946.26206
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Ñïóò- Á. ïîëó-, Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ñóò.

S26 Àëüáèîðèêñ 16327637 0.5436476 35.84246 778.83551

S27 Ñêàäè 15576511 0.2444519 148.86319 725.77430

S28 Ýððèïî 17511661 0.5221874 38.16016 865.00410

S29 Ñèàðíàê 17881078 0.4581336 45.78317 892.57443

S30 Òðþì 20319707 0.4781182 174.49251 1081.10795

S31 Íàðâè 19283228 0.2933297 137.56415 999.63191

S36 Ýãèð 20644613 0.2591989 167.45641 1107.19916

S37 Áåôèíä 17030786 0.3786360 41.56639 829.68887

S38 Áåðãåëüìèð 19270288 0.1341646 158.02409 998.60492

S39 Áåñòëà 20340498 0.6733796 145.68311 1082.82684

S40 Ôàðáàóòè 20291660 0.2102589 157.06470 1078.98982

S41 Ôåíðèð 22332629 0.1316001 163.36678 1245.61873

S42 Ôîðíüîò 24952935 0.2031598 167.71320 1470.67610

S43 Õàòè 19680664 0.3612598 162.60887 1030.59325

S44 Ãèððîêêèí 18341509 0.4051464 154.04512 927.29333

S45 Êàðè 22017148 0.4047111 147.19929 1219.24861

S46 Ëîãè 22912847 0.1897239 166.31049 1294.40633

S47 Ñêîëë 17621701 0.4332351 155.24493 873.23726

S48 Ñóðò 22769483 0.4327269 166.38362 1282.06719

S50 ßðíñàêñà 19283446 0.2329932 163.74470 999.60686

S51 Ãðåéï 18365735 0.3233132 172.73529 929.11893

S52 Òàðêåê 17748123 0.1134880 50.37607 882.68959

S/2004 S 7 20935811 0.5331217 165.59551 1130.54667

S/2004 S 12 19765284 0.3460168 163.59877 1037.25182

S/2004 S 13 18075271 0.2471338 167.57146 907.18131

S/2004 S 17 19356909 0.1804826 167.78802 1005.32393

S/2006 S 1 18715128 0.1252450 153.84562 955.78651

S/2006 S 3 21199569 0.4172553 153.10901 1152.07421

S/2007 S 2 16693361 0.1775148 176.60045 805.19585

S/2007 S 3 19717834 0.1916931 177.17941 1033.54331
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Îðáèòàëüíûå ïàðàìåòðû ñïóòíèêîâ Óðàíà

Òàáëèöà Ï2.10: Ðàäèóñû îðáèò è ïåðèîäû îáðàùåíèÿ ãëàâíûõ ñïóò-
íèêîâ Óðàíà (Emelyanov, Nikonchuk, 2013). Çíà÷åíèÿ ïîëó÷åíû ïóòåì
óòî÷íåíèÿ êðóãîâîé îðáèòû â ïëîñêîñòè ýêâàòîðà Óðàíà ïî ðåçóëüòà-
òàì ÷èñëåííîãî èíòåãðèðîâàíèÿ óðàâíåíèé äâèæåíèÿ íà èíòåðâàëå ñ
1787 ïî 2032 ãîä. Îïîðíàÿ ìîäåëü áûëà óòî÷íåíà íà îñíîâå âñåõ èìå-
þùèõñÿ íàáëþäåíèé.

Ñïóòíèê Ðàäèóñ îðáèòû, êì Ïåðèîä îáðàùåíèÿ, ñóò

U1 Àðèýëü 190929.789 2.52037923705

U2 Óìáðèýëü 265984.008 4.14417716318

U3 Òèòàíèÿ 436281.937 8.70586922413

U4 Îáåðîí 583449.534 13.46323747494

U5 Ìèðàíäà 129848.114 1.41347941664

Òàáëèöà Ï2.11: Ñðåäíèå çíà÷åíèÿ ýêñöåíòðèñèòåòîâ è íàêëîíîâ ãëàâ-
íûõ ñïóòíèêîâ Óðàíà íà èíòåðâàëå âðåìåíè 2000–2040 ãîäû. Íàêëî-
íû îðáèò îòñ÷èòûâàþòñÿ îò ýêâàòîðà Óðàíà â ñòîðîíó þæíîãî ïîëþ-
ñà. Äàííûå ïîëó÷åíû ñ ïîìîùüþ ýôåìåðèäíîãî ñåðâåðà MULTI-SAT
ñ âûáîðîì ìîäåëè äâèæåíèÿ Arlot et al. (2017).

Ñïóòíèê Ýêñöåíòðèñèòåò Íàêëîí, ãðàä.

ìèí. ñðåäí. ìàêñ. ìèí. ñðåäí. ìàêñ.

U1 Àðèýëü 0.0002 0.0007 0.0015 0.016 0.033 0.053

U2 Óìáðèýëü 0.0030 0.0038 0.0045 0.052 0.064 0.079

U3 Òèòàíèÿ 0.0007 0.0019 0.0030 0.034 0.058 0.094

U4 Îáåðîí 0.0008 0.0017 0.0030 0.182 0.190 0.195

U5 Ìèðàíäà 0.0010 0.0013 0.0016 4.404 4.420 4.434
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Òàáëèöà Ï2.12: Ïàðàìåòðû îðáèò áëèçêèõ ñïóòíèêîâ Óðàíà. Íàêëîí
îðáèòû îòñ÷èòûâàåòñÿ îò ýêâàòîðà Óðàíà â ñòîðîíó þæíîãî ïîëþ-
ñà. Îðáèòû ïðåäñòàâëÿþò ñîáîé ïðåöåññèðóþùèå ýëëèïñû. Ïåðèî-
äû îáðàùåíèÿ ñîîòâåòñòâóþò èçìåíåíèþ ñðåäíèõ äîëãîò ñïóòíèêîâ.
Äëÿ ñïóòíèêîâ U6 Êîðäåëèÿ, U7 Îôåëèÿ ïàðàìåòðû âçÿòû èç ðàáîòû
(Jacobson, 1998). Äëÿ îñòàëüíûõ ñïóòíèêîâ — èç ðàáîòû (Showalter,
Lissauer, 2006).

Ñïóò- Á. ïîëó- Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ñóò.

U6 Êîðäåëèÿ 49751.7220 0.000260 0.08479 0.335033842

U7 Îôåëèÿ 53763.3900 0.009920 0.10362 0.376400393

U8 Áüÿíêà 59165.5621 0.000274 0.18110 0.434579025

U9 Êðåññèäà 61766.7199 0.000203 0.03790 0.463569377

U10 Äåçäåìîíà 62658.3825 0.000342 0.09820 0.473649687

U11 Äæóëüåòòà 64358.2307 0.000052 0.04540 0.493065462

U12 Ïîðöèÿ 66097.2873 0.000512 0.02550 0.513196030

U13 Ðîçàëèíäà 69926.8179 0.000579 0.09340 0.558459595

U14 Áåëèíäà 75255.6102 0.000277 0.02820 0.623527138

U15 Ïàê 86004.4919 0.000389 0.32140 0.761832904

U25 Ïåðäèòà 97735.9095 0.002537 0.1335 0.922958342

U26 Ìàá 74392.3409 0.001335 0.0988 0.612824737

U27 Êóïèäîí 76416.7306 0.003287 0.0676 0.638019137

Òàáëèöà Ï2.13: Ïàðàìåòðû îðáèò äàëåêèõ ñïóòíèêîâ Óðàíà. Íàêëîí
îðáèòû îòñ÷èòûâàåòñÿ îò ýêëèïòèêè. Ïåðèîäû îáðàùåíèÿ âû÷èñëåíû
êàê ñðåäíèå çà áîëüøîé ïðîìåæóòîê âðåìåíè è ñîîòâåòñòâóþò èçìåíå-
íèþ ñðåäíåé àíîìàëèè. Äàííûå ïîëó÷åíû ñ ïîìîùüþ ñðåäñòâà, îïè-
ñàííîãî â ðàáîòå (Åìåëüÿíîâ, Âàøêîâüÿê, 2012). Îñòàëüíûå ïàðàìåò-
ðû âû÷èñëåíû íà èíòåðâàëå âðåìåíè ñ 1960 ïî 2060 ãîä ñ ïîìîùüþ
ýôåìåðèäíîãî ñåðâåðà MULTI-SAT.

Ñïóò- Á. ïîëó- Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ëåò.

min 7160841 0.074576 139.388

U16 Êàëèáàí mean 7166371 0.078742 139.726 1.586654

max 7170731 0.082372 140.012

10 Орбитальные параметры спутников Урана



Ñïóò- Á. ïîëó-, Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ëåò.

min 12147958 0.450552 151.620

U17 Ñèêîðàêñà mean 12193460 0.492994 153.325 3.521717

max 12253618 0.535105 154.839

min 16105679 0.316875 143.701

U18 Ïðîñïåðî mean 16219543 0.358308 145.277 5.402682

max 16353362 0.400816 146.930

min 17313795 0.466791 145.866

U19 Ñåòåáîñ mean 17520561 0.533485 148.114 6.066045

max 17734844 0.593424 150.116

min 7946520 0.137591 141.323

U20 Ñòåôàíî mean 7950882 0.148893 141.691 1.854024

max 7956250 0.160579 142.039

min 8499736 0.201950 165.977

U21 Òðèíêóëî mean 8505890 0.213832 166.205 2.050397

max 8513782 0.224779 166.440

min 4274861 0.131887 147.362

U22 Ôðàíöèñêî mean 4275490 0.138173 147.500 0.731215

max 4276111 0.144428 147.635

min 14363104 0.722039 47.782

U23 Ìàðãàðèòà mean 14459011 0.805199 52.126 4.547646

max 14564006 0.869983 57.380

min 19978168 0.321742 166.424

U24 Ôåðäèíàíä mean 20330388 0.399019 167.679 7.580276

max 20754127 0.474938 168.758
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Îðáèòàëüíûå ïàðàìåòðû ñïóòíèêîâ Íåïòóíà

Òàáëèöà Ï2.14: Ïàðàìåòðû îðáèòû ñïóòíèêà Òðèòîí è áëèçêèõ ñïóò-
íèêîâ. Íàêëîíû îðáèò îòñ÷èòûâàþòñÿ îò ýêâàòîðà Íåïòóíà. Ïàðàìåò-
ðû îðáèòû Òðèòîíà âçÿòû èç ðàáîòû (Emelyanov, Samorodov, 2015),
ñïóòíèêîâ N3 Íàÿäà è N4 Òàëàññà — èç ðàáîòû (Owen et al., 1991),
ñïóòíèêîâ N5 Äåñïèíà, N6 Ãàëàòåÿ, N7 Ëàðèññà — èç ðàáîòû (Pascu et
al., 2004), ñïóòíèêà N8 Ïðîòåé — èç ðàáîòû (Jacobson, 2009), ñïóòíèêà
S/2004 N 1 — èç ñîîáùåíèÿ (Showalter, 2013).

Ñïóò- Á. ïîëó- Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ñóò.

N1 Òðèòîí 354696.8 0.0 157.268439 5.876714551

N3 Íàÿäà 48233.1 0.000328 4.7382 0.294395663

N4 Òàëàññà 50069.2 0.000156 0.2054 0.311484539

N5 Äåñïèíà 52531.3 0.000139 0.0655 0.334655476

N6 Ãàëàòåÿ 61945.1 0.000120 0.0544 0.428744263

N7 Ëàðèññà 73545.70 0.001386 0.2008 0.554653319

N8 Ïðîòåé 117646.0 0.000510 0.0749 1.122314776

S/2004 N 1 105384.0 0.000000 0.0000 0.950000000

Òàáëèöà Ï2.15: Ïàðàìåòðû îðáèò äàëåêèõ ñïóòíèêîâ Íåïòóíà. Íàêëîí
îðáèòû îòñ÷èòûâàåòñÿ îò ýêëèïòèêè. Ïåðèîäû îáðàùåíèÿ âû÷èñëåíû
êàê ñðåäíèå çà áîëüøîé ïðîìåæóòîê âðåìåíè è ñîîòâåòñòâóþò èçìå-
íåíèþ ñðåäíåé àíîìàëèè (Åìåëüÿíîâ, Âàøêîâüÿê, 2012). Îñòàëüíûå
ïàðàìåòðû âû÷èñëåíû íà èíòåðâàëå âðåìåíè ñ 1960 ïî 2060 ãîä ñ ïî-
ìîùüþ ýôåìåðèäíîãî ñåðâåðà MULTI-SAT.

Ñïóò- Á. ïîëó- Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ëåò.

min 5516655 0.744831 4.8560

N2 Íåðåèäà mean 5517274 0.751105 4.9882 0.987018

max 5518238 0.755896 5.1056

min 16565549 0.228959 111.8056

N9 Ãàëèìåäà mean 16588715 0.250702 112.5882 5.144978

max 16607272 0.263546 113.2500

min 45652714 0.167440 117.1266

12 Орбитальные параметры спутников Нептуна



Ñïóò- Á. ïîëó-, Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ëåò.

N10 Ïñàìàôà mean 47371107 0.279459 120.8545 24.82927

max 49449874 0.391994 124.2182

min 22107254 0.113321 52.6235

N11 Ñàî mean 22211127 0.134501 53.6789 7.970776

max 22310554 0.153853 54.4520

min 23345855 0.347880 37.6585

N12 Ëàîìåäåÿ mean 23476976 0.387977 38.9636 8.663030

max 23673374 0.426845 40.3566

min 47889561 0.619595 134.5595

N13 Íåñî mean 49735947 0.739533 139.1570 26.68128

max 51483996 0.849778 143.8458

Îðáèòàëüíûå ïàðàìåòðû ñïóòíèêîâ Ïëóòîíà

Òàáëèöà Ï2.16: Ïàðàìåòðû îðáèò ñïóòíèêîâ Ïëóòîíà (Buie et al., 2012;
Buie et al., 2013; IAUC 9253, 2012). Íàêëîíû îðáèò îòñ÷èòûâàþòñÿ
îò ãåîýêâàòîðà ýïîõè J2000. Îðáèòà Õàðîíà ðàññ÷èòàíà îòíîñèòåëüíî
Ïëóòîíà, îðáèòû äðóãèõ ñïóòíèêîâ — îòíîñèòåëüíî áàðèöåíòðà Ïëó-
òîí – Õàðîí. Ïåðèîäû îáðàùåíèÿ ñïóòíèêîâ P2–P5 âçÿòû èç ïóáëè-
êàöèè (Weaver et al., 2016).

Ñïóò- Á. ïîëó- Ýêñöåí- Íàêëîí, Ïåðèîä,

íèê îñü, êì òðèñèòåò ãðàäóñû ñóò.

P1 Õàðîí 19573 0.0 96.218 6.3872273

P2 Íèêòà 48841 0.00230 96.287 24.85463

P3 Ãèäðà 64736 0.00658 96.331 38.2017

P4 Öåðáåð 57890 0.0045 96.37 32.16756

P5 Ñòèêñ 42000 0.0 96.3 20.1615
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