IPOKCHOTERHE [VRHET




dopmMmunpoBaHue nNnaHeT, n3gaBHa
cyYnTaBLLEECH CNOKOUHbIM

N CTauMOHapHbLIM MPOLECCOM,

B JENCTBUTENbHOCTU

OKa3arocb BeCbMa XaOTUYECKUM



B maclwitabax kocmoca nnaHeTbl — BCEro MunLlb MECYUHKN,
nrparome HesHaunTeNbHY Porb B rPaHANO3HON KapTUHE
pPa3BUTUS NpUPoaHbIX NpoueccoB. OgHako 3To Hanbonee
pa3HOOOpa3HbLIE U CroXHble 00beKTbI BceneHHon. Hmn y ogHoro m3
Opyrnx TMnoB HEBECHLIX TeNn He HabngaeTca nogobHoro
B3aMMOOENCTBUA aCTPOHOMUYECKNX, FEONOMMYECKNX, XUMUYECKUX
n buonormn4yecknx npoweccoB. H1M B 04HOM 13 NHbIX MECT B
KOCMOCE HE MOXET 3apoAuUTbCH XXMU3Hb B TOM BME, KaK Mbl €€
3HaeM. Tonbko B Te4eHue nocnegHero AecaTuneTus acTpoHOMbI
obHapyxunu 6ornee 200 nnaHer.

KOHaga nnaHeTa-rMraHT 3axBaTbIBaeT ra3 U3 Agucka BOKpPYT HOBOpO)K,EI,eHHOI7I 3Be34bl



[Topa3utenbHoe pa3Hoobpa3ne macc,
pa3MepoB, cocTaBa 1 opbuT 3acTtaBuso
MHOIMMX 3aaymMaTtbecst 00 nx
npoucxoxaeHun. B 1970-e r.r.
doopmMmpoBaHMe NNAaHET CYNTANOCh
ynopsiAo4YeHHbIM, 4ETEPMUHUPOBAHHbIM
npoLLeccoM — KOHBEWEPOM, Ha KOTOPOM
aMop@HbIe ra3oBo-nblNeBblE ANCKN
npesBpalyaroTcs B konnm ConHevYHou
cuctembl. Ho Tenepb HamMm U3BECTHO,

YTO 3TO XaOTUYHbIN NpoLEeCC,
npegnonararLwmn pasnnyHbIn
pes3ynbraT Anga KaXaom CUCTEMBbI.
PoauBLuMecst NnaHeTbl BbKUNU B Xaoce
KOHKYPUPYIOLLIMX MEXaHN3MOB
doopmupoBaHua n paspywieHmna. MHorue
0ObEKTbI NOrmbrun, cropeB B OrHe CBOEWN
3Be30bl, N ObINN BbIOPOLLEHLI B
MeX3Be3QHOoe NPOCTPAHCTBO. Y HalleW
3eMnm mornn 6bITb JaBHO NOTEPSIHHbIE
Orn3HeLbl, CTPAHCTBYOLWNE HbIHE B
TEMHOM M XONOAHOM KOCMOCE.




Hayka o doopmupoBaHnm nnaHeT NexuT Ha
CTbIKe acTpOdPU3UKK, NIaHETONOIMMN,
CTaTUCTUYECKOW Mexa U HENMUHENHON
OUHaAMUKW. B‘l*énom NS1aHEToR
pas3BMBatloT ABa OCHOBHbIX H: eHuA.
CornacHo Teopuu noenegoBaTesibHOW

aKKpeLun, KpoLLEeYHbIe YacTuLbl Mblny |
crvnarTcd, obpasysa KpynHble rMblobl. ‘ @
Ecnu Takas rmbiba npuTaHeT K.C°e'697MHoro A
rasa, OHa npeBpaLlaeTcd B ra3oBblv MMraHT, . ==t

kKak KOnntep, a ecnm HET — B KAMEHUCTYIO
nnaHeTy Tuna 3emnu.

OCHOBHble HeQoOCTaTKM JaHHOM Teopun —
MeONMTENbHOCTb npouecca n BO3MOXHOCTb
paccesdHuns rasa 4o dgoopmMmupoBaHug
nnaHeThbl.




B apyrom cueHapuu (Teopus
rpaBUTaLMOHHON HEYCTOUYNBOCTH)
yTBEPXOAaeTCH, YTO ra3oBble rMraHThl
doopmMmupytoTca nytemMm BHE3anHoro
Konnarica, npMBoadaLLlero K paspyLeHuo
NepBMYHOIO ra3oBO-MNbINEBOro obnaka.
[1aHHbIM Npouecc B MUHMATIOpPE KONUpyeT
doopmmpoBaHue 3Be3q. Ho rmnortesa arta
BeCbMa CrnopHas, T.K. npegnonaraer
Hann4yne CUrbHOU HEeYCTONYNBOCTMN,
KOTOopasa MOXET U He HaCTYMNUTb.



[ lponcxoxaoeHne ecteCTBEHHbIX
CMYTHUKOB NJ1aHEeT

[Tpn obpasoBaHUKM NNAHET, B Npouecce CoOnmixeHns 4actuy, c
KPYNHbIMW 3apoAblliamMu niaHeT, HEKOTOPbIE U3 YacTul,
CTarikuBasiCb, HaACTONbKO TEPSNIN CKOPOCTb, YTO BbiNaganu u3
obLLero posa 1 Ha4YnHanu obpallaTbCa BOKPYr NfiaHEThl. Takum
obpa3om, OKOSo NfIaHETHOro 3apoabillia obpasyeTcs CryueHue -
pon YyacTuu, obpallatoLLMXCA OKOMNO HEMo NO 3NTUMNTUYECKUM
opbutam. 3T YacTuLbl TaKKe CTarnknBaroTCHa, MUSMEHSIOT CBOU
opbuTkl. B ymeHbLeHHOM MacwTabe B 3TUX posx oyayT
NPONUCXOAUTb TE XKE MPOLECCHI, YTO K Npyn 0bpa3oBaHNKM NMNAHET.
BonNbLWMHCTBO YacTuy yrnageT Ha nraHeTy (NPUCcCoeanHUTCS K HEW),
4acTb Xe nx byaet obpas3oBbIBaTE OKOMOMIAaHETHLIN PO U
00beaNHATLCA B CaAMOCTOATENBHbIE 3apoablln - dyayuime
CNYTHUKK NNaHeT... [1pn ocpegHeHnn opounT YacTtuu, obpasyrolmx
CNYTHUK, NOCneaHnn NpModbpeTaeT CUMMETPUYHYIO, T.€. DIN3KYIO K
KPyroBon, opbuTy, nexatyyto B NI0CKOCTU 3KBaTOpa NiaHeThl



OCHOBHDbIE NONOXEHNA

o ELlle net gecartb Haszapg y4veHble, nsyvarwme
doopmnpoBaHmne nnaHeT, OCHOBbIBAIN CBOU TEOPUM Ha
eVHCTBEHHOM npumepe — Hawwen ConHeYHOU cUCTEME.
Ho Tenepb obHapyXeHbl 4ECATKN POXAOAIOLLMXCS U
OECATKN yxXe chopMMPOBAaBLUNXCA MITAHETHLIX CUCTEM,
npuyemM cpean HMUX HeET ABYX OOQUHAKOBbIX.

o OcHoBHas nges segyLnx teopmn opmMmnpoBaHus
NfaHeT TakoBa: MENKNE MbIIMHKN CNUNarTCcAa U
3axBaTbIBalOT ra3. Ho aTK NpouecChl CNOXHbI U
3anyTaHHbl. bopbba KOHKYPUPYHOLWMX MEXAaHN3MOB
MOXET NMPUBECTU K COBEPLLUEHHO Pa3NNYHbIM
pesyneraram.



OBbbACHEHNE HEKPYI'OBOI'O
OBVXERWA TUIAHET...

Bo BHyTpeHHen obnactn CoriHeYHOW CUCTEMDBI
3apoabllLn nNraHeT He MOryT pacTu,

3aXBaTblBaA ra3, NO3TOMY OHU OOJTKHbI

cnuBaTtbCcsa Apyr ¢ gpyrom. [1ns atoro nx opouTol
OOSKHbI NepeceKkaTbCsl, a 3HAYUT, YTO-TO AOIMKHO

HapPyLWNTb UX NepBOHA4YaribHO KpyroBoe
OBWXeHne



Korga obpasyoTca 3apodblln, nx
KPYroBbl€ UMM NOYTU KPYroBble OpOUTHI
He rnepecekarTcH




[ paBUTALUMOHHOE B3aUMOOENCTBUE
3apoabIlLen Mexay cobon u c
TMraHTCKOW NMniaHeTon BO3MYyLLAEeT
opOunTHI




3apoabiliy 00beaUHSATCS B NIaHeTy Tuna
3emnn. OHa BO3BpaLLaeTcd Ha Kpyrosyto opouTy,
nepemMeLumBaga OCTaBLUMNCA ra3 u pasbpacbiBas
COXpaHMBLUMECSA NIlaHeTe3nManu




3akrnr4yeHne

[1o cnx nop npoucxoxageHne nrnaHeT
OCTaETCs HEe N3YYEeHHbIM A0 KOHLA.
[TOCTOSAAHHO MOABNAOTCA HOBbIE TEOPUM,

KOTOpble MMEIOT JoKa3aTenbCTBa U
TPpeOyoT BHUMaAHUA



SBONMIOLINSA-NOXb



