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Hayano kocmmnyeckon apbl

50-e n 60-e rogbl

Touku nubpayuu bampakosa—AbanakuHa
Abgpekm Jluoosa—Ko3zau

YpaeHeHue beneukozo

3adaya CumHukosa

Teopema Konimozoposa

Luppy3usa ApHorboa

VHumeeparnsl MenbHuKkosa

Kpumepuu rnepekpbimus pe3oHaHcos Hupukosa
CmaHOapmHoe omobpaxeHue HYupukosa



Tou4ykn nnbpauunn
baTtpakoBa—AbanakuHa



OrpaHuyeHHas 3apava Tpex Ten

Jlarpan:kKeBbl TOYKM JUOpAIMU 1 KPUBbIE HYJIEBOW CKOPOCTHU JIJIsl TPeX
3HaveHni KoHcTauThl Akodu (3.805, 3.552, 3.197), mpoxoasiiue yepe3 Toukn L1,

Lo u L3 mipu po = 0.2. (K.Mroppeii, C.depmort, 2009.)



Broaserens Hucruryra Teopernueckoii ACTPOHOMHH

T.Vi 1957 Ne 8 (81 )

llepmognueckue ABHMEHHN HACTHOBI B NMOAE€ TACOTEHHS BPALUAUECTOCH
TPEXOCHOT0 SAAHICOHZA

H) B b'u H:pu!\‘(m

Paccmarpusaerca awusense qactuys ¢ Macooll, ;mnum'-i HYAH), [0 ACHCTHBAEM HPHTHKCHHH 0AHOPOANOO
rpexecHoro ?_.\.\nnco-n_m. MAAD OTANMAIOWIETOTH 07 chepnl Toro Ke 06bema. JAAUMCOHL PARHOMEPHO BPATHICTE o
mxpﬁr CAROI MA OCEOH CHMMETDHH,

OXRAAN0 CYIMCCTROBAHHE NEPHOANUECKHX DEWCHMH TPEThero, BIODOrD N HEeDBOIO COPTOL B DOCea
sacsmoli 3asavue. ' '



Puc. 47. Toukm naumOpanum B OK-
PECTHOCTH Bpamjailierocs I'paBH-
THPYIOIEro 3JIIUIICOn/A.

MapkeeB A.l1. Touykn nnubpaumm B HEOECHON MeXaHUKe U KOCMOANHaAMUKE
(M.: Hayka, 1978).
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K sompocy o6 ycroRunsocta todex Anbpauun 8 OKPecTHOCTH BPAAMEToCH
TPABHTHPYIOHIEr0 BAARBCOMAN

E. K. AGaiariin

ivh'a':_u_'.a,‘-;i:it'-! YCTOMYHBOOTL ToMer .‘-,r.-!:'-t".tl.mu B CAYMBE ABHBECHEA YacTalibl B HOAS THIOTEHMNH f_lihli,y_r'!!“bg"
COCA BAAHIICOKAA. Tuﬂklﬁ .'\Hl_jiml‘guu, ARKRAINWE MAa NPoADAMEHAAX Ma ABH oon aFeEaTopRpHARAKROTO TEMERMR BAARE-
conAd, vc'i'{iiittﬂﬂl'-l B lepBoM !li\i‘&].\it;ﬁ(-liui!; TONKER \{-g"lilii.{g:-m. paCtHoAGmENENE B Hanpanssiae GOAMEIOE oUN,
REVCTONUHBH. Haaenn TPR CeMeHCTEA HePHOAHYOCKUN OPpHAT, pasdepd ROTORKME SABRCAT 07 04ROID GAPKMETDS .



Syncom-3




f'MnepuoH

D = 350 km NcTounnk: NASA/JPL



Manbie cnyTHMKM CaTypHa

Prometheus %

NcTouHmk: NASA/JPL



AcTtepoupa (243) Upa

243 Ida and its moon Dacty!
(an image taken by the Galileo probe, NASA/JPL, 1993)

D = 56 kM, 1.4 Km



11 'Oumuamua

D =20 x 2 KM NcTtounuk: NASA/JPL



Aaopo komeTtbl 67P/HypromoBa-l'epacumeHkKo

NcTouHuk: Wikimedia

D=4Km+ 3 KM



THO MUG69 2014 (AppokoT)

NcTouHmk: NASA/JPL

D=21km+ 15 Kkm



PacnpepneneHue acteponaoB
BONM3un pe3oHaHCOB



broaneredr Wucruryra Teopernyeckoir AcTpoHOMHH
T. VI 1958 Ne 9 (82)

0 pacnmpejeAeHHH CPEAHAX ABHXCHHH acTEPOMAOB BOAH3H COH3MEPHMOCTEH

0. B. Bampakos

[TokasniBaeTcs, 4TO pacnpeieAeHHE ACTEPOHAOB IO CPeJHHM CYTOYHHIM JBHMEHHAM HECHMMETPHIHO OTHO-
CHTEAbHO TOUHBIX COM3MepHMOCTeH: GOABMHMHCTBO acTepousoB BOAM3Y COH3MEpHMOCTeH UMeeT cpeiHee CyTOU-
HOe ZBHMeHHe, NpeBblIIAONIce 3HAYEHHST, TOYHO COM3MepHMble co cpesuuMm JAsmxenuem HOnutepa (Taéa. 2).
BeaeacTsue Takoil oco6eHHOCTH pacapejereHHA QEHTPHl NYCTOT M paspexeHud B KoAblje acTePOHA0B CMeEUIeHBI
OT TouHBIX cousmepuMmocteil B cropony Onurtepa. [loxasmBaercs, uro amarormunbiit 9h@PerT HMeeT MeCTO H
B xoabue Carypua (ra6a. 3). '

ON THE DISTRIBUTION OF THE MEAN MOTIONS OF ASTEROIDS NEAR THE COMMENSURA-
BILITIES, by J. W. Batrakov. —It is found that the mean motions of asteroids are distributed asymme-
tricaly as related to the exact commensurabilities with the mean motion of Jupiter. The mean motions.
of most asteroids disposed near the commensurabilities exceed the corresponding values of exact commen-
surability (tabl. 2). Owing to such a distribution peculiarity the centres of gaps in the asteroid ring are
displaced from the exact commensurability points towards the Jupiter’s orbit. It is shown that the ana-
logous effect occurs in the Saturn's ring (tabl. 3).



Ta6auga 2

P—q | Piq ng bn | Ny | No | 9 a
1 4/3 | 398837 | 20| 1| O
3/2 | 448.698 | 20 | 16 3
2/1 | 598256 { 20 | 38 | 3
2 5/3 | 498547 | 20 I A
3/1 | 897384 | 20 |- 15| 16 | 7967 | 9°10
15 | 1015
10 4| .0
3 74 | 528474 { 10 | 2 | O | |
52 | 747820 { 10 | 21 | 7| 197 | 829
| T+ 973 |
4 9/5 | 538430 | 10 5 | 3 | 513 | 497
7 A e
73 | 697965 | 10 | 10 | 17 :
71 8| 7] 529 | 153
5" [~ 58 A8 ¢ |
5 11/6 | 548.402 5 1201 2 | 662 | 447
9/4 | 673038 | S5 | 40 [ 10 | 523 | 820
3| 14 2 |
8/3 | 791.675 5 | 17 | 9. | 824 | 897
. 31 9 4
72 | 1046948 | 5 | 12 | 4 | 863 | 861
| 3 4 4
6 13/7 | 555.523 s | 7| 2 | 412 | 6.63
S 3 3| 2
11/5 | 658.082 5 | 17 | 11 | 827 | 9.57
3 9 3




IdvnHamMuka actepougoB
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Figure 22: The differential distribution of the main-belt asteroids in semimajor

axis (number of objects per 0.0005 AU). Several major Jovian resonances are
indicated by arrows (Credits: NASA/JPL/Caltech/Alan Chamberlain 2007)



Hayano kocmmnyeckon apbl

1958 — 1959 rr.

PacrnipederneHue acmepoudos 8briu3u pe3oHaHco8
(fO.B.bampakos, 1958)

Kpumeput rnepekpbimusi pe30HaHCco8
(b.B.Hupukos, 1959)



IdnHamMuka actepoupnoB

0.10

0.09 -
0.08 -
0.07 -
0.06 -
e 0.05 -
0.04 -
0.03 4

0.02

0.00 ¥ A T
0.48025 0.48050 0.48075 0.48100 0.48125

a

T T "
0.48150 0.48175 0.48200

Figure 23: Vicinities of the 3/1 mean motion resonance with Jupiter at Jovian
eccentricity fixed at e; = 0.048; a and e are the starting values of asteroidal
semimajor axis (in Jovian units) and eccentricity. Chaotic orbits with jumps of
eccentricity are marked in black; chaotic orbits without such jumps (e < 0.2)
are marked in grey (Figure 1b from Shevchenko 2002b)



IdnHamMuka actepoupnoB
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Figure 27: The two-dimensional distribution of asteroids in the “semimajor axis
— eccentricity” proper elements. Blue: resonant asteroids. Black: non-resonant
asteroids. Red, yellow, and green: members of asteroid families in various

definitions (Credits: AstDyS 2020)



IdnHamMuka actepoupnoB
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Figure 28: The two-dimensional distribution of asteroids in the “semimajor axis
— sine of inclination” proper elements. The colour designations are the same as

in Fig. 27 (Credits: AstDyS 2020)



Cnacn6o 3a BHuUmMmaHue!
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