ACTOOADH: NRET

PaboTty BbinonHun yyeHuk 11”A” knacca
dactoBeukom COLU Ne 3
Tuxopeukoro panoHa,
KpacHogapckoro kpas
MunpoHeHKo AnekcaHap



AcTtepounabl — 3Be300M000HbIE

( TOXe, YTO Manble hnaHeTbl)




ba3a KocMn4YeCKUX paKkeT




Actepouabl (Marnble nnaHeTbl). ATU KOCMUYECKMe Terna oTinyarTcsa oT
NfaHeT npexae Bcero cBoMMKU pasmepamu. Tak, camas bonbLias ns
ManeHbKnX nnaHet Llepepa nmeet B nonepedHmnke 995 km; criegyroLlad 3a
Hen (no pasmepy): Nanaga-560 km, Xuresa - 380 km, Ncnxea - 240 km n T.4.
[nsa cpaBHEHUSI MOXKHO YKa3aTb, YTO HAaMMeHbLUAsa U3 BONbLIKX MnaHeT
Mepkypun nmeet gnametp 4878 KM, T.€. B 5 pa3 NpeBOCXOAUT - MONePEYHUK
Llepepbl, a Macchbl ux pasnnyaroTca BO MHOrMe COTHU pas.

Ob6wee yncrno maneix nNnaHeT, AOCTYMHbIX HAbMIOEHNIO COBPEMEHHbBIMU
Teneckonamu, onpegensetcs B 40 TbiC., HO 00OLwWAaa nx macca B 1 ThiC. pas3
MEeHbLLE MacCbl 3eMnu.

28 mapTta 1802 r. Hemeukui Bpad n actpoHom B.Onbbepc (1758-1840)
obOHapyxun Bbnnau Llepepsbl ewe ogHy nnaHety (8m) , Ha3BaHHYIO
[Mannagon (a=2,77 a.e., €=0,235). 2-ro ceHTAOpsA 1804 r. Obina OTKpbITa
TpeTbs nnaHeta, FOHoHa (a=2,67 a.e.), a 29 mapta 1807 r.- 4, Becta (a=2,36
a.e.). Bce BHOBbL OTKpbITblE MSIaHETLI UMENKU 3Be30000pa3sHbin BUa, 6e3
OVUCKOB, CBUAOETENLCTBYIOLMA 00 NX HEDOMbLUMX FEOMETPUYECKNX pa3Mepax.
[ToaTOMy 3TN HEDECHbIE TENa Ha3Banu MarnbiMy NaHeTamMm Unu, ro
npegnoxeHuto B. Nepwiens , actepongamu ( OT rpey. «acTp» - 3BE3OHbIN U
«engocx»- Bug).



K 1891 r. Bu3yanbHbIM1 MeTtogamu Oblno
obHapyxeHo okosio 320 actepongoB. B koHLUe
1891 r. Hemeukun actpoHom M. Bonbd
(1863-1932) npegnoxun dpoTtorpadpunyeckmm
METOA, MOUCKOB: NMpu 2-3- 4aCoBOW 3KCMO3ULINK
n3o00paxeHust 3se3q Ha dooTonacTuHKe
nony4yanucb ToYeYHble , a crneq ABUXKYLLErocs
actepouaa - B Buae HEDOMbLLON YEPTOUKMN.
doTorpadunyeckme MeToabl MNPUBENN K PE3KOMY
YBENUYEHNIO OTKPbITUK acTepongoB. OcobeHHO
MHTEHCUBHbIE UCCIIedOBaHNA ManblX NaHeT
npoBoaAaTca cenvac B IHCTUTYTE
TeopeTnveckom actpoHomuu ( B Netepbypre ).






AcTtepoungam , opbuTbl KOTOPbIX HAOEXHO onpeaeneHsl,
npuceamBaloT UMSA U NOPAAKOBLIN HOMeEpP. Taknx actepongos
cenyac ns3secTtHo cebiwe 3500, Ho B ConHeYyHou cucteme mx
3HaUUTENbHO DosbLUe.

3 ykasaHHOro 4ymcria n3BeCcTHbIX acTeponaoB aCTPOHOMbI
KpbiMckon actpodmandeckon obcepBaTtopum OTKPbISIM OKOS10
550, yBekoBeumMB B X Ha3BaHUAX MMEHA U3BECTHLIX JTIOOEN.

[MogaBnstowee 6onbWNMHCTBO ( A0 98% ) N3BECTHbIX
acTepouaoB ABwxeTca mexay opbutamm Mapca n HOnutepa,
Ha cpeagHux pacctosiHuax ot ConHua ot 2,06 go 4,30 a.e.

( nepuoabl obpauleHns ot 2,96 ao 8,92 roga). OgHako
BCTPEeYaTCca actepounabl C YHUKarbHbIMKU opbutamun, u nm
NPUCBaNBAIOTCSA MYXXCKME UMEHA, Kak NpaBuUnNo U3 rpe4eckomn
MNUJPONOrnu.



[lepBbie TPy U3 3TUX MarblX NAHET OBMKYTCS BHE nosica
acTtepounaos, npuyem B nepurenmn ikap noaxoauT K
ConHuy BaBoe onmke Mepkypus, a lepmec n AQoHuc -
brnvxe BeHepbl. OHM MoryT conmxkarbcsa ¢ 3eMén Ha
PACCTOSAHUWN OT 6 MIH. A0 23 MIH. KM, a epmec B 1937 T.
npowuen B6nun3n 3emnu gaxe Ha pacctosiHum 580 TbIC. KM,
T.€. BCEro Nuilb B nontopa pasa ganbile JlyHobl. [mganesro
Xe B apenun yxoaut 3a opbuty CartypHa. Ho 'mpanbero He
SABMNSAETCA UCKIMOYeHNneM. 3a nocnegHue rogbl OTKPbITO
okono 10 acteponaoB, Nepurenim KOTopbiX PacronoXKeHbl
BONMM3nM opObUT NNaHeT 3eMHOW rpynnbl, a adenun - B6rnmau
opbut KOnntepa. Takme opOUTLI XapaKTePHbI OSN3 KOMET
cemenctea HOnutepa n ykasblBaloT Ha BO3MOXHOe obLiee
NPOUCXOXOEHNE aCTEPONAOB U KOMET.

B 1977 r. oOHapyXeH YHUKarnbHbIM acTepou, KOTOpbIi
obpaulaetcst Bokpyr ConHua rno opoute ¢ 60nbLLION
nonyocbto a=13,70 a.e. n akcueHtpucmuteTtom €=0,38, TaK
4yTO B Nnepurenuu (q=8,49 a.e.) OH 3axoauUT BHYTPb OpOUTHI
CartypHa, a B adenuu (Q=18,91 a.e.) npmnbnmxaercs K
opbute YpaHa. OH Ha3BaH XnpoHoMm. [o-Bugmmomy,
CYLLECTBYIOT U Apyrme nogobHble Agarnekue acrtepouabl,
MOMCKN KOTOPbIX NPOAOIMKaloTCS.






brieck 60nbLLINMHCTBA N3BECTHbLIX aCTEPOMIOB BO BPEMS
NPOTMBOCTOAHMSA OT /m Oo 16m, HO eCcTb 1 bonee criabble
00bekThl. CambIM ApKkMM (40 6m) asngaetcs Becra.

[TonepeyHnKn acTtepomnaoB BbIYUCSOTCS NO UX Briecky u
oTpakaTtenbHON CNOCODHOCTM B BU3yalbHbIX U MHPAaKpaCHbIX
nydax. Okasarnocb, YTO KpYMHbIX aCTEPOMOOB HE TaK Y MHOrO.
Haunbonee kpynHble - 310 Llepepa (nonepeyvnumk 1000 km),
[Tannaga (610 km), Becta (540 km) 1 T'urnsa (450 km). Tonbko y
14 actepongoB rnorepevHmkn bonee 250 KM, a y ocTanbHbIX
MeHbLUe, BroTb Ao 0,7 KM. Y Ten Takux mMarnbiX pa3sMmepoB He
MOXeT ObITb cdpepongarnbHOn popmbl, N BCe acTepounabl
(KpomMe, MOXET ObITb, Hanboriee KpynHbIX) NpeacTaBnsoT
cobon becdopMeHHbIE MbIbbI.

Macchbl acTeponaoB KpanHe pasfnyHblie: HanbornbLUEWN,
6rnskon k 1,5.1021 kr (T.e. B 4 TbIC. pa3 MeHbLLIE MACChl
3emnun), obnagaet Llepepa. CymmapHasa macca Bcex
acteponaoB He npesbiaeT 0,001 maccobl 3emnn. KoHevHo, Bce
9TU HeEDeCHbIe Tena nueHbl atMmocdepbl. Y MHOMMX
acTepouaoB No perynapHoMy U3MeHEHU0 nx briecka
oDOHapy>keHO 0CceBOe BpalleHKe.






B yacTtHocTu, nepuop BpalleHus Llepepbl paBeH 9,1 4, a
[Nannagbl - 7,94 .

bbicTpee Bcex Bpallaetcsa Ukap, 3a 24 16Mm.

N3y4yeHune oTpaxaresibHou cnoCoOOHOCTU MHOIMX acTeponoB
NO3BOMNUMO 0OBLEANHUTDL UX B TPU OCHOBHbIE IPYIMbl: TEMHbIE,
CBeTMble U MeTarnnnyeckme. [NoBepxHOCTb TEMHbIX acTepPOnaoB
OoTpakaeT Bcero nuilb Ao 5% nagatoLllero Ha Hee COfTHEYHOro
CBEeTa U COCTOUT M3 BELLECTB, CXOAHbIMU C YEPHbIMU
6asansToBbIMU U YIIIUCTLIMU NOpogaMu. OTU acTepoubl HacTo
Has3bIBalOT yrinucTeiMn. CeeTnble actepoundbl oTpaxkatot oT 10%
0o 25% conHeYyHoro cBeTa, YTO POAHUT UX MOBEPXHOCTL C
KPEMHMEBBLIMU COEANHEHUSAMMW - 3TO KAMEHHbIE acTeponabl.
MeTtannuyeckme actepoungbl (MxX abcontoTHOE MEHLLLNHCTBO)
TOXE CBETSIble, HO MO CBOMM OTpa)kaTenbHbIM CBOUCTBAM UX
NOBEPXHOCTb MOX0Xa Ha »Xere30HMKeneBbIe criaBbl. Takoe
nogpasgeneHne acteponaoB NOATBEPXKAAETCA N XUMUYECKUM
COCTaBOM BbiNagaroLwmx Ha 3eMro METEOPUTOB .
He3HaunTenbHOE YNCIo N3YYEHHbIX acTepoOnaoB He OTHOCUTCS
HW K OQHON U3 TPEX OCHOBHLIX rpynm.






A TONbKO Y HEMHOIMX acTeponaoB, KOTOPLIE NMPOXOOAT
BO6nn3n ConHua, NoBEPXHOCTb B TakMe nepuobl CUIbHO
HarpesaeTcsd . Tak, TemneparTypa nosepxHocTu Vkapa
nosblwaetca nodtu go 1000 K (+730°C), a npu
yaaneHnn ot ConHua CHoBa Pe3Ko MOHMXKaEeTCS.

OpOuTbl OCTarbHbIX aCTEPOMNOOB NOABEPKEHDI
3HA4YUTESIbHbIM BO3MYLLEHUSIM OT rpaBUTaALMOHHOIO
BO3OENCTBUSA DOSMbLUMX MSIaHET, rMaBHbIM 0Opa3om
FOnutepa. OcobeHHO cunbHble BO3MYLLIEHUS
NCNbITbIBAOT HEBONbLLLNE acTeponabl, YTO NPUBOAUT K
CTOSIKHOBEHUSIM 3TUX TEN N X APOBMIEHNIO HA COKOSKK
caMbIX pa3HOObOpa3HbIX pa3amMepoB -O0 OT COTEH METPOB B
nonepevyHuke Ao MblfINHOK.

B HacTosLwee BpemMa dusnyeckasd npupoaa
acTepougoB N3y4yaeTcsl, MOTOMY YTO MO HEN MOXHO
npocrneanTb 3BONMOLNIO (pasBUTUE) BELLLECTBA, U3
KoToporo cchopmmpoBanacbk ConiHevyHasa cucrema.
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