


[TnaHeTbl-rMraHTbl — YeTblpe nnaHeTbl ConHe4vHom cuctemsl: KOnuTep,
CaTtypH, YpaH, HenTyH; pacnonoxeHbl 3a npeaenamMmm KornbLa ManbixX
NNaHer.

AT NnaHeTbl, UMeLWKre Psia CXOAHbIX U3NYECKNX XapaKTEPUCTUK, Takke
Ha3bIBaKOT BHELLUHMMW NITaHETAMM,

B otnnyme ot TBepaoTENbHbIX NI1aHET 3eMHOW rpyrrbl, BCE OHU SIBMSAKOTCS
ra3oBbIMU NfiaHeTamMun, obnagatoT 3Ha4YnTENbHO DOSbLLUMMK pasMepamMin U
Maccamu (BCrneacTeme Yero gaBfieHME B UX HegpaX 3HAYMUTESTbHO BbiLLE),
bornee HNU3KoOW cpeaHen NNOTHOCTLIO (BGnu3kon K cpegHen ConHeyHon, 1,4
r/cm?), MOLWWHBLIMK aTMocdepamu, BbICTPbIM BpaLLEHNEM, a TaKXKe KoSibLamum
(B TO BpeEM4A KaK y NrfiaHeT 3eMHOM rpynnbl TAaKOBbIX HET) U 60MbLUNM
KOSIN4ECTBOM CMYTHUKOB. [104TN BCe 3TU XapaKTePUCTUKN yObIBaKOT OT
FOnutepa k HenTtyHy.

B 2011 roay y4€HbIMK Oblnia npegnoXxeHa Mogenb, MCXo4a U3 KOTOPOU
nocrie obpasoBaHna ConHe4YyHoOM cucTembl NpumepHo ewé 600 mrH net
cyLlecTBOBana runotetTndeckasl natas nraHeTa-ruraHT pasmepom C YpaH.
Brnocnencteuu, BO BpeMA MUTrpaummn KPYMHbIX NMIIaHET Ha UX HbIHELLHIO
no3numio, aTa nNnaHeTa gosmkHa obina obITb BblOpolleHa n3 ConHevHom
CUCTEMBI, YTOObI NfIaHETbl MOITN 3aHATb UX HbIHELLUHWUE OpOUTLI, HE
BbIOPOCKB MpPK 3TOM HblHE CyLleCcTByLWmne YpaH nnm HentyH unu He
Bbl3blBasi CTONKHoBeHWE 3emnu ¢ BeHepon nunu ¢ Mapcom.



FOnuTep




o KONuTep-camas bonbLuas nrnaHeTa
conHe4vyHoun cuctemsbl. Ero gnametp B 11, a
Macca B 318 pa3 borbLue 3eMHOU U B TPOE
bornblue Macchbl BCEX MPO4UX NIAHET,
BMecTe B3ATbIX. Cyasa no pasmepy
FOnuTep OormkeH ObITb eLle Taxernee,
NO3TOMY Y4Y€EHbIE MPULLNU K BbIBOAY, YTO
ero BHELUHME CIIon COCTOSIT U3 rasa.
FOnuTep B 5 pa3 ganblie ot ConHua, 4em
3emMsig, N0O3TOMY Ha HEM MO-HACTOALLEMY
xonoaHo. U3-3a yganeHHocTtn ot ConHua
ra3bl Npu ero PopmMnpoBaHUN HE
NCrapurince.



Xapakrtepuctuka Fonutepa

Macca: 1,9*10%7kr. (318 pa3 6orbLue Macchbl 3eMnu)
Nnamerp: :1;;3;('3/'(; kM. (11,2 pasa 6onblie anametpa
MNoTHOCT: 1,31 r/lcm?®

Temnepartypa BepxHux obnakos: |-160°C

[nuHa cyToK: 9,93 yaca

PaccTtosHue ot ConHua

5,203a.e.,To ecTb 778 MIH.KM.

(cpeoHee):

I'Iepv!op, obpalleHus no opbute 11.86 net
(ron):

CkopocTb BpalleHus no opburte: | 13,1 km/c
YckopeHue ceobogHoro nageHus: | 25,8 m/c?




bonbluoe KpacHoe NATHO

+~

o bonbloe KpacHoe lNatHo (BKIT)
caMad 3aMeTHaa getarnb Ha gUCKe MIiaHeTbl, Ha
e  BKI1 6bino oTkpbITO X

l'yka 1664 roga, Takxke
MHOrmMe acTpOHOMbI MO

|

o  BKIl npeacraenset cot o’ é
12-14 TbIC. KM B LLUMPK g (:\'Si
obLas TeHaeHuUmMs — K o A, R A

3Ha4YUTENBLHO Apye (CM
MeHee, 3To cambin 6onl
Bl et .

o [1ATHO | aCrMoMnoXeHo N A :peEMeLLaeTCa napannenbHO 3KBaTopy
D1 CTperiku ¢ nepuogom obopoTta
g  blwaet 500 km/u.
" _1epHO Ha 8 KM BbiLLIe BEPXHEN KPOMKM OKPYXKaroLLMX
e npunerarwLwmx y4acTtkos. Npn aToM LeHTpanbHas
_eé nepudepuinHbIX YacTeu.
D3HAYHOro 06bsACHEHNA. BO3MOXHO, Takon LBeT
tovatome pocdop.



CnyTHukn KOnutepa

e Ha cerogHALWHNA
OEHb YYEeHbIM
N3BECTHbI 67
CNYTHUKOB
HOnuTepa; ato
HanodorbLuee
YMUCII0 OTKPbITbIX
CMYTHWKOB Cpeau ) | s & 9 0 &
BCEX MNaHET

ConHeYyHoun » & & e &
CNCTeMbl. MMManus CuHone

*T v

Jlncures

AManbTes [[AHUMeT




BaXkHble OTKPbITUSA

1664 | B Okcoopae PobepT 'Yk onucbiBaeT 1 3apucoBbiBaeT bonblioe KpacHoe nAaTHO.

1675 [MepBO€E NpaBUNbLHOE N3MEPEHME CKOPOCTU CBETA, NPOU3BEAEHHOE MPU MOMOLLN
XPOHOMETPUPOBAHUS 3aTMEHUN CNyTHUKOB KOnuTepa.

1932 | B atmocdepe KOnutepa obHapyXeHbl METaH N aMMUaK.

1951 Bbicka3aHo npegnonoxeHue, Yto Bogopoa Ha Konutepe obnagaet cBoncTtesamm
MeTanna.

1955 | Cny4yanHoe OTKpbITUE paanoBOSH n3nydyaembolx KOnutepom.

1973 | lNepBbIn KOCcMUYyecknin 3oHA "lNroHep - 11" nponeten BoGnu3n KOnutepa.
Bctpeya "Bosmkepa" ¢ KOnutepom. OBHapy»xeHo BpalleHne bonboro

1979 | KpacHoro nsaTHa, obHapyxeHa HebonbLluasi cuctema Koneu, OTKPbITbl NOSMISPHbIE
CUAHUSA, NoslydeHbl BenukonernHole dpotorpadum KOnntepa n Bcex ero nyH.

1989 | 3anyLwieH kocMuyeckun 3oHa "lManunen”.

1994 | CtonkHoBeHne KoMeTbl ¢ KOnuTepom.




CaTypH




o CartypH, wectas ot ConHua nnaHera,
MMeeT yOuBUTENbHYIO cnuctemy Koneu,. 3-
3a ObICTPOro BpalleHUA BOKPYr CBOEW OCU
wap CartypHa Kak Obl CIIHOCHYT Y
NOMOCOB U pa3ayT BOOMNb 3KBATOPA.
CKOpOCTb BETPOB Ha 3KBATOPE OOCTUraeT
1800kM/4, 4TO BYETBEPO OOSbLUE CKOPOCTU
caMbIX ObICTPbLIX BETPOB Ha KOnuTepe.
LLUnpuHa koney CatypHa 400000km., HO B
TOSILLMHY OHUN UMEKOT BCETO HECKOISbKO
NECATKOB METPOB



XapakTtepuctumka CaTtypHa

Macca: 5,68*102%%r. (95 pa3 Gorblue Macchl 3emnn)
Nuamerp: 120§623r||<|/|\|/|). (9,46 pasa bonbLe gnameTpa
[MNoTHOCT: 0,71 r/lcm®

Temnepartypa BepxHux obnakos: |-150°C

[lnuHa cyToK: 10,54 yaca

PacctosHue ot ConHua

9.54a.e.,to ectb 1427 MInH.KM.

(cpeoHee):
Mepwnon .o6pau_LeH|/|s'-| no opbute 29 46 rona
(rop):
CKopocCTb BpalleHust no opburte: | 9,6 km/c
YckopeHue csobogHoro nagenus: | 11,3 m/c?




nbda v Nbinu, pac
[Npupona koneu

e [lnockocTb 0bpaly,

CartypHa. Pasmep

CaHTUMETPOB U (pe

TN S N ey

30 TbiCAY
10ro KMromeTpa
1 B CUCTEME




[MponcxoxaeHne konew

CornacHo HOBOW Modenu, BUHOM BCEMY HECKOSbKO MnocrefoBaTenbHbIX NOrmnoLeHnI
CaTypHOM €ero cnyTHUKOB, MUNNnapabl NeT Ha3ag obpallaBLIMXCS BOKPYr MOMOAOro
ra3oBoro ruraHTa. Pacyetbl KaHyn nokasbiBatoT, 4To rnocne doopmmpoBaHus CatypHa,
npumepHo 4,5 munnuapga net Hasag, Ha 3ape CofiTHEYHOW CUCTEMBI, BOKPYT HEro
BpaLLasioCb HECKONbLKO KPYMHbIX CMYTHUKOB, KaXabl U3 KOTOPLIX Dbl B nontopa
pasa 6ornbLue JlyHbl. [NocTeneHHO 1U3-3a rpaBUTaUMOHHOIO BO3OENCTBUS 3TU CMYTHUKN
OOWH 3a ApYyruMm «cBanueanucby» B Hegpa CaTypHa. V13 «nepBUYHbIX» CMYTHUKOB Ha
CerogHsAWHNM aeHb ocTancsa Tonbko TutaH. B npouecce cxoga co cBOUX opbuT u
BXOXAEHUS B CriMparnbHy0 TPAEKTOPUIO 3TU CNYTHUKM pa3pyLllanuce. [Npn aTom
nerkasi negsHasi coctapnsaroLlas ocTaBaracb B KOCMOCe, Toraa Kak TsbKenble
MUHEeparnbHbIE KOMMOHEHTbI HEBECHBIX TEN nornowannce nnaHeTon. Bnocneactenm
nepn 3axeBaTtblBasica rpaBuTaumnen cnegytowero cnytHMka CartypHa, v UuKn BHOBb
nosTopsncsd. Korga npounsowen 3axsat CatypHOM nocrnegHero n3 CBomx
«NEepPBUYHbIX» CMYTHUKOB, CTaBLLErO MMraHTCKUM NeadHbIM WapoM ¢ TBepabIiM
MUHepanbHbIM S4POM, BOKPYr MinaHeTbl obpa3oBanochb «obnako» nu3o noaa.
dparmeHTbl 3TOro «obnaka» umenun ot 1 go 50 KMNOMETPOB B ANAMETPE U
cchopmumpoBanu nepBudHoe KosbLo CaTypHa. 1o macce aT0 KonbLO NpeBbIWwano
COBPEMEHHYI0 cucTemMy koneu, B 1 Tbica4y pas, ogHako B TedeHue nocneaywowmx 4,5
MUnNnapga net coygapeHns obpasyroLmnx KosbLo NeasHblX rmblb npueenm K
N3MenNbYEHNIO Nba A0 pasmMepoB rpaguH. [Npu aTom 6onbluas YacTb BelwlecTBa bbina
norrowieHa niaHeToun, a Takke yTpayeHa npy B3auMo4encTBum ¢ actepomgamu v
KOMeTaMu, MHOrMe U3 KOTOpPbIX Takke CTanu xepteamu rpasutaumm CartypHa.



CnyTHukM CaTypHa

Y CaTtypHa n3BecTHO 62 eCTeCTBEHHbIX CMyTHMKA C
NnoaTBEPXOEHHOM OpOUTON, 53 N3 KOTOPLIX UMEIOT
cobcTBEHHbIE Ha3BaHMA. bonbluas YacTb CNYTHMKOB
nMeeT HebornbLUMe pasMmepbl U COCTOUT N3 KaMHeEWN 1
nbga, YTo BUOHO NO MX BOMbLLION OTpaXKaTenbHOM
cnocobHocTU. 24 cnyTHuKa CaTtypHa — perynspHble,
ocTanbHble 38 — HeperynsapHble. HeperynsapHble
CMYTHMKM BbINN NoAEeNeHbl NO XapakTePUCTUKaM CBOUX
opbUT Ha TpU rpynnbl: UHYUTCKYHO, HOPBEXCKYHO U
rannbckyto. Ix nmeHa 6epyTca n3 COOTBETCTBYHOLLNX
MNJOOSTOrUN.

Cambiv 6onbLuon cnyTHUK CatypHa (1 BTOpoOW BO BCEWN
ConHe4Hown cucteme nocrie NaHnmena) — Tutan,
AnaMeTp KOTOPOro cocrtaendet 5152 km. 310
€VHCTBEHHbIN CMYTHUK C OYeHb NSIOTHOW aTMochepou
(8 1,5 pasa nnotHee 3emHon). OHa cOCTOUT U3 a3oTa
(98 %) c npumeckio MeTaHa. YUYé€Hble npegnonarator,
YTO YCNOBUS HA 3TOM CMYTHUKE CXOXM C TEMU, KOTOPbIE
CyLLEeCTBOBasIM Ha Hallen nnaHeTe 4 miunnuapga net
Ha3apg, korga Ha 3emne ToMbKOo 3apoXaanach XXU3Hb.

[MpenoH

AHuenaT



BaXkHble OTKPbITUSA

MepBoe HabnogeHne CatypHa B Teneckon MNanuneem. Ero Teneckon 6bin HEAOCTAaTOYHO MOLLHBLIM, YTOObI

1610 pasrnageTb konbua, n Manunen 3anucan, 4to CatypH COCTOMT M3 TPEX YacTen.
1633 Camas paHHsas 3apucoBka CaTypHa.

1655 XpuctunaH lorreHc oTkpbiBaeT TutaH.

1656 XpucTtumaH MNonreHc cobwaeT o Hannyum konbua y CaTtypHa.

1675 KaccuHu obHapyxumBaeT LWenb B KOMbLax.

1837 OTKpbITHE Wenun JHKe.

1876 OTKpbITME 3aMeTHOro 6enoro NATHa.

1932 B aTmocepe OTKpbITbl aMMUak U MeTaH.

1979 ConwmxeHune "TMunoHepa - 11" ¢ CaTypHOM.

1980 "Bosigxep - 1" nony4yaet nsobpaxeHns CatypHa un TutaHa.

1981 Monet k CaTypHy "Bosigxepa - 2".

1990 HabntogeHne CaTtypHa npy NoOMOLLM KOCMUYECKOro Tereckona "Xaoon".







e YpaH-eanHcTBEHHAA nnaHeta ConHeYHoN
CUCTEMbI, KOTOpas BpallaeTcs Bokpyr CorHua,
KaK B6bl néxa Ha OOoKY. Y Hero ectb cnabo
BblpaXke€HHasa cuctema Konet, coctosuias u3
OYeHb TEMHbIX YacTuL, AMameTpoMm OT
MWUKPOMETPOB A0 Aofen MmeTpa. Ha aaHHbIN
MOMEHT Yy YpaHa nssectHo 13 koneuy. Konbua
YpaHa, BEpOATHO, BECbMa MOodbl — Ha 3TO
YKa3bIBaOT NPOMEXYTKN MEXOY HUMMN, a TaKxKe
pasnnynsa B X Npo3payvyHOCTU. OTO rOBOPUT O
TOM, 4YTO KOribLa He Bbinn cdopMnUpoBaHsbl
BMeCTe C nniaHeTon. Bo3MOXHO, paHee KonbLa
6bInI OAHUM N3 CNYTHUKOB YpaHa, KOTOPbIN
paspyLmrca nmbo npu CTONMKHOBEHUN C HEKNUM
HebeCHbIM Ternom, NnMbo noa AencTBmem
NPUITNBHbLIX CUI.



XapakTepucTtuka YpaHa

8,7*102°kr. (14,5 pa3 Gornblle Macchl

Macca: 3emm)
uametp: 511?3060M|J<_I|v|:|.)(4 pasa bonbLue AnameTpa
[NoTHOCTb: 1,27 rlcm’

Temneparypa: -220°C

[invHa cyTok: 17,23 yaca

PaccTtosaHue ot ConHua

19,2a.e.,T0 eCcTb 2,86 MnpA4.Km.

(cpenHee):

I'Iepmou.o6pau4eHv|s=| no opbute 84 rona
(ron):

CKopoCTb |.3pau_;eH|/|s'-| no 6.8 Km/C
opbuTe:

YckopeHne cBoboaHOro 9 m/c2

nageHus:




CnyTHUKM YpaHa

e CnyTHWUKM YpaHa —
€CTeCTBEHHbIe CMYTHUKU
nnaHeTbl YpaH. o
COCTOSAHMIO Ha Ha4ano
2013 roga n3BecTHo 27
CnNyTHUKOB. Bce OHu
nony4ymMnu Ha3BaHUS B
YEeCTb NepcoHa)xxen ns
Npon3BeaEHNN
Yuneama LWekcnumpa u
AnekcaHppa lloyna.

TutaHusa



«lNoxuweHne nokoHa» (noama AnekcaHgpa lloyna): Apnarnb,
YMmbpuans, bennHaa

[Tbecbl Yunoama Lekcnupa:
«COH B NEeTHIO HOoYbY: TutaHus, ObepoH, lNak

«byps»: (Apnanb), MnpaHga, KannbaH, Cukopakca, Npocnepo,
Ceteboc, CtedhaHo, TpuHkyno, ®paHuuncko, PepanHaHa

«Koponb Jlnp»: Kopaenus

«amneT, npuHu gatcknn»: Odenunga
«YKpouleHue ctponTtueon» . bruaHka

« Tpounn n Kpeccuga»: Kpeccunoa
«OTtennox»: leagemoHa

«Pomeo u [xynbetta»: [xynoetta, Mab
«BeHeuunaHckum kyneuy: lNopumsa

«Kak Bam aTo noHpasuTtca»: PosanuHaa
«MHoro wyma 13 Huyero»: Mapraputa
«3UMHASA ckaskax»: [lepauTa

« TMoH AdpuHcknny» : KynnaoH



BaXkHble OTKPbITUSA

1690 YpaH Bnepsble ObIf OnNnucaH, HO B Ka4ecTBe 3Be3bl.

13 mapTta 1781 | Yunbem ['epwienem OTKPbIN YpaH Kak niaHery.

1787 Yuneem lepwenem obHapyxun gsa cryTHUKa YpaHa.

1977 OTKpbITbI KOMbLUa YpaHa.

ConuxeHne "Boamkepa - 2" ¢ YpaHoMm. OTKpbIThI
HOBbI€ ITyHHbl.

1986




HenTyH




e HenTyH - 3TO NnocnegHAda nnaHeTa B CONTHEYHOW
cucrteme. HentyH ctan nepBou NrnaHeTou,
OTKpbITOW Briarogaps MaTeMaTu4yecknm
pacyeTtam, a He NyTEM perynsapHbIX
HabntogeHnn. HenTyH He BNaeH
HEBOOPY>KEHHbIM r1a30M.

e Y HenTyHa, Kak Ny apyrux nnaHeT-ruraHToB, HET
TBEPOOW NOBEPXHOCTU. BOKpyr nnaHeThL
CYLLECTBYIOT NATb KoNeLl,: ABa APKUX U Y3KUX U
Tpu 6bonee cnabbix. [NonHbIM 0O60POT BOKPYT
CornHua OH nNpoxoauT nodTn 3a 165 3eMHbIX €T,
NpakTUYeCKM BCerga octaBasiCb OT HEro Ha
PacCTOAHUN 4,5 MNpad. KM.



XapakTepuctmka HentyHa

Macca: 1*10%%kr. (17,2 pa3 6ornbLue Maccbl 3emnin)
[nametp: 4953060M|J<_II\:I-)(3,9 pasa 6ornblue guameTpa
[MNOTHOCTL: 1,77 rlcm®

Temnepartypa: -213°C

OnvHa cyTok: 17,87 yaca

PaccTtosHue ot ConHua
(cpenHee):

30a.e.,To ecTb 4,5 MIIpA.KM.

[lepuopg obpawieHns no

opbuTe(ron): 165 net
CKopoCTb ?pameHMﬂ no 5 4 K/c
opbure:
YckopeHue cBoboaHOro 16 mic?

NnagaeHund.




CnyTHUKM HenTyHa

e Y HentyHa Ha
JAaHHbI MOMEHT
n3pecTtHo 14
CNyTHUKOB. YeTbipe
camble BHYTpeHHune
cnyTHMKa HenTyHa
— Hagapa, Tanacca,
[lecnuHa n Nanares
— TaK BnNm3kun K
HenTyHy, 4TO
HaXoOATCs B

npeaenax ero Konel \«&

Hasapa "

Hepenpoa

oA

[lecnnHa



BaXkHble OTKPbITUSA

23 ceHTabps 1846

OTtkpbiTe HentyHa NoraHHom Manne.

24 aBrycta 1989

"Bosgxep - 2" npoxoant B6nm3n HentyHa,
OTKpbIBaET KosibLa.




CIACUBO 3A
BHVMAHWE!!!



