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Kakme 3araaoyHble NpoLECCHI, MPOUCXOAMBLLIME BO
SAEHHOM MUAAMCPADBI AET HO3OA, MPUBEAM K

OCHOBOMNOSIOXKHNKAMN COBPEMEHHOM KOCMOTOHUN CYUTAOTCA HEMELIKUU
domnoco UmmanHyun KaHT n dopaHuysckum matematuk Neep CumoH
Nannac.

NMnaHetHaa KocmoroHusa (rpey. kosmogonia), Hayka O NPOUCXOXKAEHNU
3eMnu 1 nnaHeT BoobLie-Hepas3pbIBHO CBA3aHa CO 3BE34HOM
KOCMOIFOHMEN, n3y4varoLien npobrnemMbl obpasoBaHnsa 3Be34 W HALLETO
ConHua B YacTHOCTM

anacb YMCTO aCTPOHOMUYECKO
AHETHAs! KOCMOIOHUS B NEPBYHO

edb JoImKHa Oblnia O0bACHUTL
b\oe OCHOBHbIE 3aKOHOMEPHOCTU
HEYHON CUCTEMBI.




OCHOBHble 3aKOHOMEPHOCTWN CONMHEYHOM

1) YnopsipoueHHoe ABIKEHNE NaHeT; 2) 3aKOHOMEpHOE YBENMYEHNE NPUMEPHO B
reOMETPUYECKOI MPOrPECCHN PACCTOSIHMIA

3) [leneHue nnaHeT no pu3nKo-XMMmM4eCKUM fNaHeT ot LejiHua,

Xapaktepuctmkam (Macce, XMMU4eckomy
COCTaBY, KONIMYECTBY CNYTHUKOB U T. ) Ha
ABE rpynnbl-nnaHeTbl 3eMHOro Tuna
(1-Mepkypun,2- BeHepa,3- Mapc n 3emns) u

nnaHeTkI-ruraye! (4-t0nutep, 5-CatypH, 4) HepaBHOMepHOE pacnpegerneHne maccol

N MOMeHTa umnynbsca mexay ConHuem un
nnaHeTHom cuctemon: ConHue COAEPXUT B
cebe 99,866% maccbl CONHEYHON CUCTEMBI,
a Ha nnaHeTbl NpuxoanTca okono 98%
MOMEHTa UMnynbca.

TN 3aKOHOMEPHOCTH
CBUAOETESNIbCTBYHOT O TOM, YTO NJSIaHeThbI
n ConHue obpasoBanucb B eAUHOM
npouecce,



B 1755r. UmmaHyun KaHT ony6nunkoBan nepByto CTPONHYIO HAy4YHYO TEOPUIO NPOUCXOXKAEHUS NSIaHETHOM
cuctembl. B ee ocHOBY nermno npegnonoxeHne o opMmMpoBaHUM NNaHET U NX CNYTHUKOB U3 CrYCTKOB

N, KOTopble obpasoBanuch BO BpallarLemcs Bokpyr ConHua paccesHHOM BeELLECTBE,
BLLIeMCA O rpaHuL, COBPEMEHHOM MiTaHETHOM CUCTEMBI.

B 1769r. Nbep Jlannac npegnoxmn ceo KoHuenuuto obpaszoBaHns ConHEYHOM CUCTEMBI U3
BpallaloLLENCs Fa30BOM TYMAHHOCTMU: B X04e 3BOMNOLNKM 3Ta TYMaHHOCTb Oxfa)xaanacb 1 cxxumanach,

b KOHCKas ronosa-
Oro nbiy1esoro

TymMaHHOCTb B [naHeTapHas
co3se3aun OpuroHa TYMaHHOCTb YnuTKa

TymaHHoCTb «Openy



«KATaCTpOdOMYECKME)) TMMNOTE3bI

2) [nnoTesa aHrmMMMckoro actpoHoma Mx.
OxuHca BbiaBuHyTast um B 20-30-€e . XXB.
CornacHo aTon runoteae, NnaHeTbl
BO3HUMKNU N3 BELLECTBA, BbIPBAHHOIO U3
ConHua npuUTaSKeHNeM nposieTeBLLEN
no6nn3ocTu 3Be3abl.

1) M'MnoTesa amepunKaHCKNX y4eHbIx P.
ynstoHa u T. YembGepnuHa,
BblABMHYTas UMW B CaMOM Ha4dane XXB.
CornacHo aTomn rmnoTese,
poucxoxgeHune sonmam ConHua,
€pBOHaYanbHO HE MMEBLLETO MNaHET,
Apyron 3se3abl Bbi3Bano cuUnbHoe
3Bep>KeHV|e rasoB n3 obeunx 3ee3q. Bece
13BEPKEHHbIE YacTuLbl rasa
gbpaLwanngb Bokpyr CosHua B ogHON
M{IOCKOCTY B OOHOM U TOM Xe
HanpasngHum. Co BpeMeHeM BeLLEeCTBO
oxflaxxganocb U B HeM cchopmMupoBanmcb
MalieHBK1e TBepable YacTuubl, KOTopble
npu\crinadHnm obpasoBanu NaHeThbI.




BbIBOAbBI (KOTACTOODUYECKMX) TMNOTE3

TacTpodunyeckmne» rmnoTedbl BOSHUMKHOBEHUSA MIIaHET oKa3anucb
HepearnbHbl C PU3NYECKON TOYKU 3PEHUSA: BbICOKaAd TeMneparypa
BbIPBaHHOIO N3 3BE3[ BELLECTBA 3acTaBuna Obl ero pacceaTbecsi B
NPOCTPAaHCTBE ropasao paHbLle, YEM OHO MO0 Obl OCTbITb U
CKOHOeHcupoBaTtbca B NnaHeTbl. OgHako pa3paboTka aTUX rmnoTe3 BCe Xe
cbirpana nosioXXnTernbHY pofb, MOCKOSbLKY MNOCTaBumna BOMNpoc o
HeobxoanMocTn dn3n4eckoro onncaHusi NOBeAeHNs BeLLLeCcTBa B
okpecTHocTax ConHua. Tak, [k. KuHc, paspabaTtbiBasi CBOKO
«KaTtacTpouyeckyo» rmnoTtesy, Brepsble KONmM4eCTBEHHO
npoaHanMsnpoBan posib rpaBUTaLMOHHbIX HEYCTOMYNBOCTEN rasa B
obpas3oBaHMK NNaHET B pe3ynbTaTe cXXaTua rasa nog AeNCTBMEM CUTbI

PaceToRHna or ConHua B MAH. KM

\\Mapc 228.6 Carypn 1431 Hemryn 4509 [nyToun 5916
Zemm 150

Benepa 1085
Mepkypuit 58

[namerpel B km

Mepkypwid 4878 $ A .
Benepa 1)1&3Q | » - ' , Ll
3emna 12756 Hentyu

Mapc 6788 51000 49500

Onurep 143000 Carypn 120500



OGpa3oBaHue
THOW CUCTEeMblI
Nbiy1IeBOro

obnaka:

1- cxkaTne meaneHHo
BpaLlatowerocs obnaka
B ra3onbiyieBOV OUCK;

2- obpasoBaHue
KoJSibLleoOpasHbIX
YNIIOTHEHUW B ANCKE U
dopmupoBaHue ConHua
B €ro LEeHTpE;
3- obpasoBaHune n poct
OTAENbHbLIX KOHOEeHCcAUNN
(NnpoTonfiaHeT);

4- oKoA4aTernbHoe
obpasoBaHmne NaHeTHOW
cucyembl. OcHoBHas
Magca nNpoTonfaHETHOro
ncka yxoauT mn3s
NMHEYHOW CUCTEMBI.




OOPA30BAHMNE MAAQHET

OBpeMeHHOVI Teopumn, 3emMnsa n apyrue rnJjiaHertbl ConHe4Hon cucTembl O6pa3OBaJ'IMCb n3
BepAbIX OOMMaHETHbIX TEsl HebonbLoro pa3mepa - nrnaHeTesumanen.

Tyronnaskme coeanHeHunA

/ LA

Kanbuunsd arnfoMnHunA
MarHms
TUTAHa
MarHmeBble CUTTUKAaTbI, XXene3o N HAKEIb

NMnaHeTbl 3eMHON rpynnbi C(bOpMMpOBaJ'IVICb 13 BewecTB, KOHOEHCUNPYHOLLNXCA NMPU BbICOKUX
TemMneparypax, onnxe COBpPEMEHHOIO NosAACa acTeponaoB, pacrofioXKeHHOro Mexxay Op6VITaMM Mapca 7
}OnMTepa. N3BecTHO, 4TO Mo Mepe yganeHumsa ot ConHua YBEITMYNBAETCA HNCIO TEN, coAeprKallnx
oboralleHHble BOOOM MUHeparsibl U HEKOTOPbIE NleTy4ne BeLlecCTBa. prﬂHeVILUVIe CMYTHUKA }OnMTepa =
[aHnmen v Kasninucto — HarnoJs1oBUHY COCTOAT U3 BOAbI. OTW OaHHble cBMnAaeTesibCTBYHOT O TOM, 4YTO BOOSIHOM
el KOHOeHegnpoBaricAa BO BCEWN 30HE d)OpMVIpOBaHVIFI }OnMTepa. B obnacTtu Tex BHELWHUX NNaHeT, KOTOpble
opMUpoBar1cob rnpu ewle bonee HU3KNX TemMnepartypax, B CoOCTtaBe MNblJIMHOK OKa3aJInCb J1ibAlbl aMMUaKa 1
epaas yrnekmcriota n apyrme samep3ine netyyvme COG,EI,VIHeHVIFI(O6 3TOM CBUOETENIbCTBYET
MUYEGKMUN COCTaB KOMETHbIX dA40ep, npunetarwmx K Ham C narnekom nepmcbepvlw ConHe4Hou CVICTeMbI).

cTag NfaHeT 3eMHOM rpynnbl CBUOETENBLCTBYHOT O TOM, YTO UX o6pasoBaHme npouncxoanmno npu
OYCYTGTBUWN JIETKUX ra3oB, HO 3aTO C y4aCTUeM KaMEHUCTbIX YaCcTul 1 Tersl, coaepXaBLLUnX pa3jin4yHoe

CTBO XXeJe3a 1 apyrux MetasnsioB. Haunbonee BEPOATHO, 4TO |'OI'II/1Tep n CaTypH O6pa3OBaJ'IVICb B ABa
. CHa4alla, KaK 1 'y rnmaHeT 3eMHOM rpynnsbl, y HUX BO3HUKITN MaCCUBHbIE Apa-3apodbllln, COCTOABLLNE
EHUCTbIX 1 NegsHbIX NNaHeTe3MMUIeENn, a 3atem aTu A0pa 3axBaTuiin N3 OKpy>XarLlero npoctpaHcTBa
pa3OBaBLLII/Iﬁ BOOOPOAHO-TesineByro O6OJ'IO'-IKy. YpaH 7 HeI'ITyH O6pa3OBa.l'II/ICb aHall1orM4HbIM O6p830M,
HaMHOIro MegJrieHHee.



[IByXCTyneH4aTblli cLeHapuin oopMUpoBaHUA NaHeT-rMraHToB NOATBEPXAAeTca TeM, YTO MaccChl
gHeT-TMraHToB UMeIoT Brnskme 3HadeHusa-nopsaka 14 — 20 macc 3emnu, Torga Kak Jorns rasos
dhia 1 rennst — yMmeHbLLaeTcs B HUX No mepe yaaneHus ot ConHua. Kpome Toro, BbinageHue
‘ra3a Ha nnaHeTbl CONPOBOXAAETCS 06pa3oBaHNEM BOKPYT HUX ra3omnbineBblX AUCKOB, B KOTOPbIX

' (POPMUPYIOTCS CMYTHUKW. MNpaKTUYECKn BCE MNaHETbI-TMraHTbl UMEIT CYTHUKMA U CUCTEMBI KOMELL.




A

FBe BCeJIeHHOU, B

A

paeropa u3 bubnuu MapmuHa

NMpepncTtaBneHue o6




