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* [anaktuka Mne4yHbiun lNyTb, Ha3biBaeMas Takxe
npocTto NanakTuka (c 3arnaBHOW OyKBbl), —
rmraHTCcKas 3B€3gHasi CUCTemMa, B KOTOPOWM
Haxogutca ConHeYyHas cucrtema, Bce BUOAUMbIE
HEBOOPYKEHHbLIM rMa3oM OTAESbHbIE 3BE3AbI, @ TaKXKe
OrPOMHOE KOfMYeCTBO 3BE3[, CNMBaKOLLMXCH BMeCTe U
Habntogaemblix B Buae MneyHoro lyTn.

 MneyHbin [lyTb — 9TO oAHa K3
MHOIOYUCIEHHLIX ranakTuk BceneHHoW.
ABnaetcsa cnnpanbHOM ranakTUKou C
nepembidkon Tnna SBc no knaccndukaumm Xabbna, v
BMecCTe c ranaktukon AHgpomeabl (M31) u ranaktukou
TpeyronbHuka (M33), a Takke HECKONbKUMU
MEHbLLUNMWN ranakTukamMmu-cnyTHUKamMu
obpasyet MecTHyIo rpynny, Kotopas, B CBOIO o4Yepeb,
BxoauT B CBepxckonneHue [lesobl.



PyKaB OpuoHa

PykaB Jlebens

PykaB LleHTaBpa
















nfiaHeTHada cuctemMa, BKovaroLwas B ceds LeHTparbHyto 3Be3ay —
CorHue — 1 Bce ecTeCTBEHHbIE KOCMUYECKNE OObEKThI, OOpaLlualoLLmnecs
Bokpyr ConHua.

bonbLwasa Yyactb Maccbl 06bEKTOB, CBA3aHHbIX C COMHLUEM rpaBuTaluen,
COLEPKNTCA B BOCbMU OTHOCUTESIbHO YEAUHEHHbIX MaHeTax, MMerLmx
NOYTU KPYroBble opbuTkl N pacnonaratowmxcs B npegenax noyTy niockoro
ONCKa — MNOCKOCTU IKNUNTUKN. HeTbipe MeHbLUME BHYTPEHHWE MSTaHEThI:
Mepkypun, BeHepa, 3emns n Mapc, Takke Ha3blBaeMble MnaHeTamMm 3eMHOM
rpynnbl, COCTOAT B OCHOBHOM U3 CUIIMKATOB U MeTasnsnoB. YeTbipe BHELWHNE
nnaHetol: KOnutep, CaTtypH, YpaH n HenTyH, Takke Ha3blBaeMble ra3oBbiMU
rmraHTamm, B 3Ha4MTENbLHON CTEMNEHU COCTOAT U3 BOAOpOOa U renuns n
HaMHOro MaccuBHee, YeM MnaHeTbl 3€MHOW rPynnbl.

B ConHe4yHOM cucteme MMmeroTcsa ase obnactu, 3anonHeHHble ManbiMmmu
Tenamu. lNosic acteponaos, Haxoasawmncs mexay Mapcom n KOnntepowm,
CXOAEH MO COCTaBy C NyiaHeTaMu 3eMHOM rpynnbl, MOCKOSIbKY COCTOUT U3
cunukaToB U MmetannoB. KpynHenwnmm obbekTamm rnosica acteponaon
asnatoTca Llepepa, lNannaga un BecTta, lNepemewatowmeca no ConHe4vHOU
CUCTEME KOMETbI, METEOPOUIbLI U KOCMUYECKas Mblfb.

lLlecTb nnaHeT n3 BocbMun " TPW KapJIMKOBLIE MNMJ1aHETbI OKPY>KEHbI
eCTeCTBEeHHbIMW CIMMTYTHUKaMMN. Kaxxgasa n3 BHELWHUX MiaHeT
OKpY>XeHa KOoJibuaMu nbiJin N gpyrmx 4acCtudl.

ConHeYyHas cMctema BXoOOUT B COCTaB ranaktuku Mnednbin [yTb



Commestan cucrema cocron s 8 ruaner: Mepxypax, Bemepst, 3enum

Mapca, IOnmrepa, Carypra, Ypana n Henryna
Camaz bonsmaz nuagera - IOmaTep. Ee Macca pasna 318 maccan 3enom
Canax Manessxas nanera - Mepxyprit. 3eavin BeCHT CTONBKD Xe, CROMBEC

18 Mepxypues
Howso Temmeparypa #a Mepxyprr magaer a0 -100 rpagycos, aes
nogemaercs o +350 rpagycos

Carypn

Henryn
[Lxyron

Ypan

IlnyTon o HejaBHero Bpemery ObuI caMo}
ManessEoH naneTol ComBesoR CrCTeME
3engix secut cromsxo xe, cxomsxo 478 [Lryronos
B 2006 roxy 65u10 pemeno nepectars canTan
[InyToR KIacCHYeck0l MIAHETOH.







ConHue — 3Be3na CornHevyHou cuctemMbl U €€ rnmaBHbIM KOMMOHEHT. Ero
mMacca (332 900 macc 3emnu) gocTaToMHO Benuka angd

nogaepXaHma TeEPMOSAEPHON peakLmn CMHTE3a B ero Heapax, Npu KOTopou
BbICBODOXOaeTcs 60bLLIOE KOSIMYECTBO SHEPTUN, U3ITyHaEMOU

B NPOCTPAHCTBO B OCHOBHOM B BUAE 3MEKTPOMArHUTHOIO N3nyyYeHus,
MaKCMMYM KOTOPOro npmxoautca Ha agmanasoH anvH BonH 400—700 Hm,
COOTBETCTBYOLMA BUONMOMY CBETY.

[Mo 3B€3agHOM Knaccuukaumm CosiHLE — TUNUYHBIN XENTbLIN

Kapnuk krnacca G2. 1o Ha3BaHME MOXET BBECTU B 3abnyxaeHue, Tak Kak no
CpaBHEHUIO C BONbLUNMHCTBOM 3BE3 B Halwlen [anaktuke ConHue —
OoBOSIbHO borbLuas n apkas 3ee3aa. Knacc 3sesgbl onpegensercs eé
nonoxeHnem Ha guarpamme lepu LWnpyHra — Paccena, kotopas
NokasblBaeT 3aBMCMMOCTb MeXay SPKOCTbIO 3BE3M 1 TEMNEPATYPON MX
noBepxHocTU. OBbIYHO Bonee ropsyne 3BE3Abl ABNAKOTCA Doree ApKUMu.
Bonbluas YyacTb 3B€34 HAXOAMUTCA HA TaK HA3bIBaeMOW rMaBHON
nocrnenoBaTenibHOCTU 3TOW amnarpammbl, ComnHLE pacrnofioXXeHo NMPUMEPHO B
cepeanHe 3Ton nocreagoBaTernbHOCTU. bonee sipkue u ropayne, Yem
CornHue, 3B€3abl CPaBHUTENBHO PeaKn, a boriee TyCKnble U XONnoaHble
3B€34bl (KpacHble Kaprnku) BCTpedaroTcda YacTto, coctaBnss 85 % 3BE€3a B
[[anakTuke



e [NonoxeHune ConHua Ha rmaBHON NocreaoBaTerbHOCTU
NoKasbIBaAET, YTO OHO €LLUE He ucyepnano CBOW 3anac Bogopoaa
AN A0epHOro CUHTe3a N HaxoguTcs NPUMEPHO B cepeauHe
cBoen asontounn. Cenvac ConHue NocTeneHHo CTaHOBUTCA
bonee aApknum, Ha bornee paHHUX CTaauaX PasBUTUS €ro SIPKOCTb
coctaBnana nuwb 70 NPOLUEHTOB OT CErOAHALLHEWN.

 ConHue — 3Be3na | TMna 3Be3gHoOro HaceneHus, oHo
obpasoBanocb Ha CpaBHUTESbHO NO3AHEN CTYNEHN pa3BUTUSA
BceneHHOM 1 NO3TOMY XapakTepusyeTcd 00mMbLINM
coaepXaHMeM 3NeMEHTOB Tsxernee Bogopoda u renus (B
aCTPOHOMMUU NPUHATO Ha3blBaTb TakMe SfIEMEHTHI
«MeTannammy), 4em bonee crapole 3B€3a0bl |l TMNA. OnemMeHTbI
boriee TSXKENbIE, YEM BOAOPOA U renuin, popMmnpyoTcs B sapax
nepBbIX 3BE3M, NO3TOMY, Npexae yem BceneHHast morna obiTb
oboralieHa 3TMK dremMeHTamu, A0MKHO ObINo NPoUTU NepBoe
nokorneHue 3se3n. Camble cTapble 3Be30bl coAepXaT Marno
MeTannos, a bonee monoable 3BE3bl coaepXaT ux bonbLue.
I'Ipep,nonaraeTCﬂ YTO BbICOKaAs METANMMYHOCTb Oblfia KpanHe
BakHa Ans obpasoBaHusa y ConHua nnaHeTHON CUCTEMBI,
NOTOMY YTO nNfiaHeTbl POPMUPYIOTCHA aKKPELIMEN «METANOBY









Mepkypun — camas 6nmskas k ConHuy nnaHeta ConHEYHON CUCTEMBI,
obpaulatoLasca Bokpyr ConHua 3a 88 3eMHbIX CyTOK. |_|pO,EI,OJ'I>KI/ITeJ'IbHOCTb
OOHMX 3BE34HbIX CYyTOK Ha MepKypumn coctaBnseTt 58,65 3eMHbIX,

a COJTHeYHbIX — 176 3eMHbIX. [1naHeTa Ha3BaHa APEBHUMMN PUMIIAHAMUN B
YyecTb bora Toprosnun GeicTpoHOroro MepKypusi, MOCKOSIbKY OHa ABUXETCH
no Heby BbICTpee Apyrmx NraHer.

MepKypuin OTHOCUTCS K BHYTPEHHMM NNaHeETaM, Tak Kak ero opbuta nexur
BHYTpU opdutbl 3emnu. lNocne nuwenusa lNnytona B 2006 rogy cratyca
nraHeTbl, MepKyputo nepeLuso 3saHne caMmon ManeHbKon niaHeThI
CornHeyHon cuctembl. O nnaHeTe noka M3BECTHO CPaBHUTENBHO HEMHOTO.
Tonbko B 2009 rogy y4yéHble cocTaBunun nepsyto NosiHyto Kapty Mepkypus,
ncnonb3ya cHUMKKM annapatoB «MapuHep-10» n «MecceHoxep».
EcCTeCcTBEHHbIX CMYTHMKOB Y NSlaHEeTbl He OBHapPY>KeHO.

Mepkypun — camaga maneHbkaga nnaHeTa 3eMHOW rpynnbi.

Ero paguyc coctaenser Bcero 2439,7 £ 1,0 KM, YTO MeHbLLE pagunyca
cnyTHuka KOnntepa NaHnmena n cnytHmMka CatypHa TutaHa. Macca
nnaHeTbl paBHa 3,3-1023 kr. CpegHasa nnoTHocTb MepKkypma OOBOMABHO
Benuka — 5,43 r/cm?3, YTO NULLb HE3HAYUTENBHO MEHbLLUE MIOTHOCTU 3eMnu.
YunTtblBas, 4To 3emns 6onblue no pasmepam, 3Ha4eHne NII0THOCTU
MepKkypuna ykasblBaeT Ha NMOBbLILIEHHOE coaepXXaHne B ero

Heapax MeTansnoB. YckopeHne csobogHoro nageHust Ha Mepkypumn paBHo
3,70 m/c?. BTopast kocmuyeckasi ckopocTb — 4,25 km/c. HecmoTpsi Ha
MEHbLUMKW paguyc, MepKypuin BCE e NpeBOCXO4UT NO Macce Takue
CAYTHUKWN NSIaHET-TMraHToB, Kak aHuMen n TutaH.









BeHepa — BTOpasi BHyTpeHHsAA nnaHeta ConHe4YHON CUCTEMbI C NeproaoMm
obpallueHus B 224,7 3eMHbIX CyTOK. [1naHeTa nony4yurna cBOE Ha3BaHueE B
yecTb BeHepbl, 60rmMHu nodBu N3 pUMCKOro NnaHTeoHa.

BeHepa — TpeTui no Apkoctn obbEKT Ha Hebe 3emnu

nocne CornHua v JIyHbl 1 goCTUraeT BUANMOMN 3BE3QHON BESNINYNHBLI B —4.,6.
[Tockonbky BeHepa bnmxke k CornHuy, yem 3eMnd, OHa HMKorga He
yaoansietcs oT ConHua 6ornee yem Ha 47,8° (ans 3eMHoro Habnwogartens).
CBoen makcumanbHou sspkocTn BeHepa gocTturaet He3agonro 4o Bocxoaa
Unun Yepes HekoTopoe Bpems nocne 3axoga CorHua, YTo Aano nosos
Ha3blBaTb €€ Takke BeyepHsiss 36e30a nnn YmpeHHss 38e30a.

BeHepa knaccudunumpyeTtca Kak 3emrnenogobHas nnaHeTa, U nHoraa ee
Ha3blBalOT «CECTPON 3eEMMNNY, MOTOMY YTO 00€E MNIIaHETLI MOXOXMU
pasmMepamMmu, CUNon TAXXecTn n coctaBom. OgHako ycrnoBusa Ha OBYX
nrnaHeTax o4eHb pa3HATcs. [loBepxHOCTbL BeHepbl cKkpbiBaeT YpesBblHanHO
rycrtas obnayHocTb n3 0brnakoB CEPHOW KUCOTbI C BbICOKMMU
oTpaXkaTesibHbIMU XapakTeEPUCTUKaAMM, YTO HE AAET BO3MOXXHOCTU YBUOETb
NOBEPXHOCTb B BUAMMOM CBETE (HO €€ aTMmocdrepa rnpo3padHa ans
PagMoBOSH, C MOMOLLIbIO KOTOPbIX BMOCEACTBUM U BbifT nccriegoBaH
penbed nnaHetbl). Cnopbl 0 TOM, YTO HAXOAUTCS NoA rycton obradHoOCTbIO
BeHepsbl, npogosrmkanucb 4o ABaauaTtoro CToreTud, noka MHorme n3 TamH
BeHepbl He BbInn MPUOTKPbLITLI N1aHeTonornen. Y BeHepbl camasi NioTHas
cpegu Nnpo4vnx 3emnenogobHbIX NraHeT atMocdepa, cocTosiLas rnaBHbIM
obpa3oM U3 YIrIeKNUCNoro rasa. 9To 0O6bsSCHAETCS TEM, YTO Ha BeHepe HeT
gpyrosopOTa yrrepona v Xu3Hu, Kotopasi morna obl nepepabatbiBaTh €ro B
nomaccy.



B rnybokon apeBHocTM BeHepa, kak nonaratoT, HACTOMbKO pasorpenacs, YTo
Noao0OHbIE 3EMHBIM OKeaHbl, KOTOPbIMU, Kak CHMTaeTcHd, oHa obnagana,
NOSTHOCTbIO UCMAPUIIUCb, OCTaBUB Mocrie cebsl NYCTbIHHBIN Nens3ax c
MHOXECTBOM NNnMTonogobHbIX ckan. OgHa n3 runoTes nosaraet, YTo
BOASIHOM Nap u3-3a cnabocT MarHMTHOro Nons NOAHAMCS Tak BbICOKO Haa
NOBEPXHOCTbIO, YTO OblIfT YHECEH COSNTHEYHbLIM BETPOM B MEXMNIAHETHOE
NPOCTPaHCTBO.

ATmMocdepHoe aaBrneHme Ha NnoBepxHOCTU BeHepbl B 92 pasa bonblue, Yem
Ha 3emne. [leTanbHoe KapTorpadumpoBaHne NoBepXHOCTN BeHepbl
NPOBOAMIIOCH B TEYEHUE NMocreaHnx 22 netT u B YaCTHOCTU NPOEKTO
«Marennan». NoBepxHOCTb BeHepbl HOCUT Ha cebe Apkne YyepTol
BYITIKAHNYECKOWN AeATESNIbHOCTU, a aTMocdepa coaepXuTt 6orbLuoe
KOSIMYECTBO Cepbl. HEKOTOpble 3KCNepPThl NonaratT, YTO ByfKaHM4YecKkad
aesaTenbHOCTb Ha BeHepe npogomkaetca u cenvac. OOHaAKo ABHbIX
OoKasaTenbCTB 3TOMY He ObINo HangeHo, NOCKOSbKY MOKa HU Ha O4HOM U3
BYITIKAHNYECKMX BNagauH — Kanbaep — He ObIno

3aMe4dyeHO NaBOBbIX NMOTOKOB. YOAMBUTESNTbHO HU3KOE YMCIIO YOapHbIX
KpaTepoB roBOpPUT B NMONb3y TOro, YTO NOBEPXHOCTb BeHepbl OTHOCKTENBHO
mMosioda, n en NnpubnnanTensHoO 500 MUNIMOHOB neT. HuKkaknx cBnaeTenbcTB
TEKTOHNYECKOro ABWXEHUS NnnT Ha BeHepe He 0OHapy>XeHO, BO3MOXHO,
NOTOMY YTO KOpa nsiaHeTbl 6e3 BoAbl, NpUaaloLLeEN e MEHbLLUYHO BA3KOCTb,
He obnagaeT AOMKHOW NOoABWXHOCTLIO. [onaratoT Takke, 4To BeHepa
NOCTENEHHO TEPSET BHYTPEHHIOK BbICOKYH TeMMneparTypy.

BeHepa — €NHCTBEHHAast N3 BOCbMW OCHOBHbIX MriaHeT ConHEeYHON
CCTEMBbI, NonyvneLlad Ha3BaHUE B HECTb XXEHCKOIO boxecTBa.



ATMocdepa

« Atmocdepa BeHepbl cocTOUT B OCHOBHOM M3 YITIEKMUCIIONO rasa
(96 %) n asota (no4tn 4 %). BogsaHown nap n KMCnopoa cogepKaTcs
B Hen B criegosbix konnyecteax (0,02 % n 0,1 %). BeHepuaHckas
aTmocepa cogepxmt B 105 pas borbLue raza 4yem
3eMHas. [laBneHne y noBepxHOCTU gocTuraet 93 atMm.,
Temneparypa — 750 K (475 °C). OTo npeBbILaeT Temneparypy
nosepxHocTn Mepkypus, Haxoasaweroca saBoe bnvke K CosnHuy.
[TIpnymHON CTOMb BbICOKOM TeMnepartypbl Ha BeHepe
ABNAETCA NapPHMKOBbLIN 3PP EKT, co3gaBaeMblv NIOTHOU
yrnekncrnotHou atmocdoepou. [noTHoCTb atMmocdepbl BeHepb! y
NnoBepxHOCTKN BCero B 14 pa3 MeHbLUe NNOTHOCTU BoAbl. VIHTepecHO,
4YTO, HECMOTPA Ha MeaSIeHHOe BpalleHMe nnaHeTbl, nepenaga
Temneparyp mexay gHeBHOM U HOYHOW CTOPOHOW NSiaHEeTbl He
HabnogaeTcsa — HaACTONbLKO BENMKa TennoBasi UHEpLUUS
aTMocdoepbl.

« ATmocdepa BeHepbl npoctmpaetca 4o BbICOTbl 250 KM.










3emnsa — TpeTbsa oT ConHua nnaHeta ConHEYHOM CUCTEMBI, KpynHeuLas
No AnamMeTpy Macce W NIoTHOCTU Cpeaun NiaHeT 3eMHOM rpynribi.

Yalle Bcero ynomuHaetcsa kak Mup, lonybas nnaHema,

nHorga Teppa (ot nart. Terra). EQMHCTBEHHOE M3BECTHOE YerioBEKY Ha AaHHbIN
MOMeHT Teno CornHeYHoW cucTtemMbl B YacTHOCTM 1 BceneHHom BooOLLe,
HaCeneHHoe XNBbIMU OpraHn3Mamu.

Hay4Hble faHHble yKa3biBaloT Ha TO, YTO 3emnsa obpasoBanacb U3 CONMHEYHOM
TYMaHHOCTW OKono 4,54 munnuapaos NeT Hasagd, U BCKope rnocrie

3TOro npnobpena cBon eANHCTBEHHbIN ECTECTBEHHbIN

cnyTHUK — JlyHy. >KnsHb nosisunacb Ha 3emne okono 3,5 munnnapaos net Hasag. C
Tex nop dnocdepa 3emMnum 3HaYMTENbHO U3MEHUNA aTMocdepy

npoyne abnotmnveckne paktopsl, 06YCNnoBMB KONMYECTBEHHbIN

POCT a3pO0OHbIX OPraHM3MOB, TakK e Kak 1 dopMuUpoBaHnNe 030HOBOIO CIOsi, KOTOPbIN
BMECTE C MarHUTHbIM rnosieM 3emMsm ocrnabnsaeT BpeaHyt COSTHEYHYIO paanauumio,
TEM CaMblM COXPaHSs YCroBUA ONS XU3HU Ha 3emne. YunTbiBasa nepuoa
nonypacnaga pagnMoakTUBHbIX 3/IEMEHTOB, paanaums, obycrioBneHHasi caMmou
3eMHOW KOpOW, CHMU3MNach ewe bonee saHaunTenbHo. Kopa 3emnu pasgeneHa Ha
HECKOSTIbKO CErMEHTOB, UITN TEKTOHUYECKNX NINT, KOTOPbIE NOCTENEHHO MUTPUPYIOT
MO NOBEPXHOCTM 3a Nepuoabl BO MHOIO MUnnnoHoB ner. MNpunbnunautensHo 70,8 %
NOBEPXHOCTU nnaHeTbl 3aHUMMaeT MnpoBon okeaH, oCcTasibHYH YacTb MOBEPXHOCTU
3aHUMaloOT KOHTUHEHTBI U ocTpoBa. XKngkasa Boga Heobxoanmasi 4nsa BCeX N3BECTHbIX
XXU3HEHHbIX POPM, HE CYLLECTBYET Ha NOBEPXHOCTM KAKON-NINOO U3 N3BECTHbIX
nnaHeT u nnaHetongoB ConHEYHOW cUCTeMbI, Kpome 3eMnn. BHyTpeHHUe obnacTu
3eMnn 0oCTaTOYHO aKTUBHbI M COCTOST U3 TOSICTOr0, O4EHb BA3KOrO CIlo4,
Ha3blBAEMOro MaHTUEN, KOTopasi MOKPbIBAET XKMOKOe BHELLHEee S4p0 (|<0Topoe n
ABIISIETCA UCTOYHMKOM MarHUTHOrO Morisi 3emMnin) n BHyTpeHHee TBEpPAOE A4pO0,
NpPeanonoOXNTENbHO, XXENe3Hoe.









o JlyHa — €ONHCTBEHHbI
€CTECTBEHHbIN CNYTHUK 3emMnun. BTopou no
SPKOCTU OOBLEKT HA 3EMHOM
HebocBoae nocne CornHua 1 NATLIN Mo
BeNMYnHe eCTeCTBEHHbLIN CNYTHUK MiaHETh
ConHe4Houn cuctembl. CpeagHee paccTtosHue
Mexay ueHtpamu 3emnu v JlyHel — 384 467
km (0,002 57 a. e.).

* OcBeLLIEHHOCTbL, co3aaBaemas rnonHoun JlyHou
BO3J1€ NOBEPXHOCTU 3EMIMN NPU ACHOW Noroae,
coctaBnsaeT 0,25 — 1 nk.

 JlyHa aBnaeTtcs
€OWHCTBEHHbLIM aCTPOHOMWNYECKUM
0ObEeKTOM BHE 3eMSIM, HA KOTOPOM NobbiBar
YeroBekK.



* Yrnosown gnametp JlyHbl o4eHb BIN30K K COTHEYHOMY U COCTaBISIET OKOSI0
NonoBUHbI rpagyca. JlyHa oTpa)kaeT Tonbko 7 % nagaroLlero Ha Heeé
COJSIHeYHOro ceeTa. Tak Kak JlyHa He cBeTUTCs camMa, a NnLlb oTpaXkaet
COSTHEYHbIN CBET, ¢ 3eMNn BUAHa TornbKo ocBelleéHHaa ConHuem 4yacTb
NyHHOW noBepxHocTu. (B dasax JlyHbl, 6rin3kux K HOBOMYHWIO, TO €CTb B
Ha4ane nepBouv YETBEPTU U B KOHLIE NOCNeaHen YeTBepTU, Npu O4eHb
Y3KOM ceprne MOXHO Habntoaatb «nenesnbHbin cBeT JIyHbl» — cnaboe
ocselleHne ee nydamu ConHua, oTpaXXeHHbIMKW OT 3emMnu). JlyHa
obpallaetcs no opbute BoKpyr 3eMnn, n TeM cambiM Yron mexay 3eMnéen,
JTyHon n ConHuem n3meHdaeTcs; Mbl Habnogaem aToO ABIEHUE KaK
LMKN NYHHBIX doas. [lepuoa BpeMeHu Mexay nocrieqosaTenbHbIMU
HOBONYHUAMW B cpeaHeM cocTtasndet 29,5 gHen (709 yacoB) u
Ha3blBaeTCA cuHoouYecKkuu mMecsay. To, YTO ANUTENTbHOCTbL CUHOONYECKOro
Mecsua bonblue, YemM cuaepuyecKoro, 00 bACHAETCA ABMKEHNEM 3EMIN
BoKpyr CosnHua: korga JliyHa OTHOCUTENbLHO 3BE3L COBEpPLUAET NOSIHbIN
0bopOT BOKPYr 3emnu, 3emris K 3STOMy BpeMeHN NpoxoauT yxe 1/13 yactb

cBoei opouThl, 1 4TOBbI JlyHa cHOBa okasanacb mexay 3eMIien u

CornHueM, en Hy>XHO OOMOSTHNTENbHO OKOSO ABYX CYTOK.










e Mapc — yerBepTasa no yganeHHoctu ot ConHua n cegbmas
(NnpepnocnegHasi) no pasmepam nraHeta CornHe4YHou
cuctembl; Macca nnaHeTbl coctasnget 10,7 %
mMaccbl 3emnn. HasBaHa B
yecTb Mapca — apeBHEPUMCKOro 6ora BOMHbI,
COOTBETCTBYHOLLEero gpesHerpedeckomy Apecy. NHorga Mapc
Ha3bIBAlOT «KpPaCHOW NiaHeTon» n3-3a KpacHOBaTOro OTTEHKA
NOBEPXHOCTU, NPpMOaBaeMoro e OKCUaoM Xenesa.

« Mapc — nnaHeTta 3eMHOW rpynnbl C
pas3pexeHHon aTmocdepoun(gasneHue y noepxHoctn B 160
pa3 MeHblle 3eMHOoro). OCobeHHOCTAMN NOBEPXHOCTHOIO
penbeda Mapca MOXHO cuMuTaTb yaapHble
KpaTtepbl Hanogobue rnyHHbIX, a
TakXe BYnKaHbl, OSNHbI, NYCTbIHX N NONSIPHbIE NTEAHUKOBbLIE
LLIankKn Hanogoobue 3eMHbIX.

Y Mapca ecTb ABa eCTECTBEHHbIX
cnyTHuKa — ®oboc n [lenmoc (B nepeBoae C
OPEBHEINPEYECKOro — «cmpax» uU «yxac» — UMeHa OBYX
CblHOBeN Apeca, ConpoBOXaaBLUMX ero B 6010), KOTopble
oTHocuTenbHO Manbl (Poboc — 26x21 km, lenmoc — 13 Km B
nonepevyHuKe ) UMEKT HENPaBUITbHYIO dopMmy.



B otnnymne ot 3emnum, Macca MmapcmaHckon atMocepbl CUIBHO
N3MEHSAETCS B TEYEHNE roga B CBA3N C TasiHUEM U

HamMep3aHUEM MOMSAPHbIX LWAanoK, coaepKalliux yrnekucnblin ras.
Bo Bpemsa 3umbl 20-30 npoueHToB BCen aTtMocdepsl
HaMopaXXnBaeTcs Ha NonsPHOU Lanke, COCTOALLEN U3
yrnekmcnotbl B mecTte nocagkm 3oHga AMC Mapc-6 B painoHe
OPUTPENCKOro Mopsl ObINO 3adoMKCUPOBAHO AaBNEHUE Y
NoBepPXHOCTU 6,1 munnndapa, 4To Ha TOT MOMEHT CYMTaNoCh
cpegHuMm gaBrieHMEM Ha NaHeTe, N OT 3TOro YPoBHS BbINo
YCNOBJIEHO OTCYMTbIBATb BbICOTbI U rMybuHbl HAa Mapce. o
OAaHHbIM 3TOro annapara, Nnony4YeHHbIM BO BPEMS CryCcKa,
Tpononay3a HaxoguTcs Ha BbicoTe npumepHo 30 Km, rae
na)BneHme coctaBndaet 5-10-7 r/cm3 (kak Ha 3emrie Ha BbicOoTe 57
KM).

ObnacTtb Annaga (Mapc) HacTornbKko rnyboka, 4to atmocdepHoe
OaBrieHne gocturaet npumepHo 12,4 munnubapa, 4To Bbille
TPOMHOW TOYKM BoAbl (~6,1 MO) 1 HUXKe TOYKN KnneHusa. [Npu
NOCTaToOYHO BbICOKOW TemnepaType Boga Mmorna Obl
CyLLecTBOBaTb TaM B XXMOKOM COCTOSIHUW; NPU TakOM AaBlieHUM,
OofHakKo, Boda 3aKkunaeT 1 npesBpatllaetca B nap yxe npu +10 °C.

Ha BepLunHe BbicoYauLlero 27-KUrnomMeTpoBOro
BynkaHa Onumn gaeBrieHne MoXxeTt coctaBnsaTb oT 0,5 oo 1 mbap



« Knumar, Kkak n Ha 3emMmrie, HOCUT CE30HHbIN XapaKkTep. Yrorn
HakrnoHa Mapca K NnoCcKOCTN OpOUTbI MOYTU PaBEH 3EMHOMY Y
cocTtaBnsaet 25,1919°, coorBeTcTBEHHO, HAa Mapce, Tak Xxe, Kak
N Ha 3emre, NPoncxoasit CMeHbl BpeMeH roga. OCobeHHOCTbIO
MapCUaHCKOro KrnnmaTta Takxke sIBfseTcs To,

YTO 3KCUEHTpucuTeT opobutbl Mapca 3HaumTenbHO bonbLue
3€MHOr0, N Ha KNuMaT TakXe BIIUAET pacCcTosiHME

no ConHua. Nepurenuin Mapc npoxoanT BO BPEMSA pa3srapa
3nmMbl B CeBepHOM nonywapuun, n neta B KOxxHom nonyLiapum,
atpenuin - Bo BpemMs pasrapa 3umbl B KOXXHOM rnosnyLiapun m
COOTBETCTBEHHO NneTa B CeBepHOM nonyLlapun.
CoO0TBETCTBEHHO, KnuMaT CeBepHOro nonyLwapus oTnn4aeTcd
oT knumata KOxHoro nonywapus. na CesepHoro nonywapus
XapakTepHbl bonee Markasa 3auma m npoxragHoe neTo, B
HOXXHOM nonywapumn 3umMma boree xonoaHas, a feto bonee
Xapkoe. B xonogHoe BpemMs roga aake BHE MOSMISAPHbIX LanokK
Ha NMOBEPXHOCTU MOXET 0Opa3oBbLIBAaTLCA CBETIbIN MHEW.
Annapat «PeHUKc» 3aduKcupoBan cHeronan, ogHako
CHEXWHKN Ucnapsinmcb, He gocturast NoBEPXHOCTU









doboc

e ®obocC (Op.-rpey. OoC «CTpax») —
OOMH U3 AByX cnyTHMKoB Mapca. bbin
OTKPbIT aMepUKaHCKMM aCTPOHOMOM
Acagom Xonnom B 1877 rogy v Ha3BaH B
4YeCTb OPEBHErPeYecKoro
bora ®oboca (nepesoauTcs Kak «Ctpax»),
CnyTHUKa bora BonHbl Apeca.



« ®oboc pacnonoxeH Ha pacctosHun 2,77 paguyca Mapca oT ueHTpa
nnaHeTbl (9400 km), n genaet ogmH obopoT 3a 7 4 39 MuH 14 ¢, YTo
NPUMEPHO Ha TPETL ObICTpee BpalleHna Mapca Bokpyr cobcTBeHHOM ocu. B
pesyrnerate Ha MapcuaHckom Hebe ®oboc BoCXoanUT Ha 3anage u 3axoamT
Ha BOCTOKe.

« Bcnencrteue kpanHe Manoun maccbel atmocepa y Poboca oTCyTCTBYET.
UpesBblvanHO HU3kasi cpegHsas nnotHocTb ®oboca — okono 1,86 r/cm?,
yKasblBaeT Ha NOPUCTYIO CTPYKTYPY CNyTHMKA C NyCTOTaMK, COCTaBNALWMMU
25—45 % obbema .

* [lepunopg BpalweHusa Poboca BOKpYr CBOEW OCU COBMadaeT C NEPUOLAOM Ero
obpalleHunsi Bokpyr Mapca, noatomy ®oboc Bcerga NoBEPHYT K MiaHeTe
OQHOW 1 TOW e CTOpPOHOM. Ero opbuTta HaxoguTcsa BHYTpy npeaena Powa, u
CNYTHUK He pa3pbIiBaETCs TOSMbKO 3a CYET CBOEN NPOYHOCTU. Takoe
pacrnosioxXeHne opbuTbl NPUBOAUT K TOMY, 4TO ¢ Poboca CpblBaAOTCA KaMHWN,
4acTo OCTaBnAaAlLWME 3aMeTHbIE OOPO3abl HA MOBEPXHOCTU
cnyTHuka. [NpunueHoe BosaencTene Mapca nocteneHHo 3amednser
asmwxeHne doboca n B byayulem npuBeaET K ero nageHuto Ha Mapc.
CornacHo pac4yetam Takoe cobbiTue nponsonget yepesd 11 MUNMMOHOB NeET,
XOTS ApYyrue pacyeTbl yKasblBaloT Ha To, YTO PoboC paspyLUnTCs HA MHOTME
KyCKU yXe depes 7,6 munnuoHa net. Kaxgble 100 net doboc npmnbnmxaercs
K Mapcy Ha 9 cwm.






[lenmoc

e Nenmoc (rpey. Acipog «yac») — oguH U3
OByx cnyTHMKoB Mapca. bbin oTKpbIT
amMmepUuKaHcKknm actpoHomom Acadoom
Xonnowm B 1877 rogy 1 Ha3BaH UM B YeCTb
OpeBHerpedeckoro bora yxaca denmoca,
CcnyTHUKa bora BonHbl Apeca.




« Pa3mepsbl [lenmoca coctaBnatoT 15%12,2x10,4 km, n B XX
Beke [lenmoc cunTtancs cambiM MarieHbKUM N3 U3BECTHbIX B
ConHe4yHon cucteme CnyTHUKOB.

e [1eMMOC COCTOUT N3 KaAMEHUCTbIX MNopoad, Ha NOBEPXHOCTH
CNYTHUKOB MMEETCS 3HAYMNTENbHbLIX CITION peronuTa.
[ToBepxHOCTb [lemmoca BbirmaanT ropa3no bonee rnagkon, Yem
y ®oboca 3a cHET TOro, YTo DOMNBLLUMHCTBO KpaTepoB MOKPbLITO
TOHKO3€ePHUCTbIM BellecTBoM. O4eBUOHO, BELLECTBO,
BbIOPOLLUEHHOE NpU yaapax METEOPUTOB, AOSITOe BPEMS
OCTaBasioCb Ha opbuTe BOKPYr CNyTHUKA, MNOCTENEHHO
oca)kgasiCb 1 CKpbiBasi HEPOBHOCTU perbeda.

« CxoactBo [lemmoca n ®oboca ¢ ogHMM U3 BUOOB aCTEpPOMIOB
nopoausio rmnoTesy 0 TOM, YTO M OHU DbIBLLUME acTeponabl, YbK
opOnTbI OLINN UCKaXXEHbI rpaBUTaUMOHHLIM nonem KonnTtepa
Takum obpa3oMm, YTO OHWU CTanu nNpoxoauTb BoNnn3n Mapca v
Obinn UM 3axBaYveHsbl. ELLE OOHO NpeanonoXeHue o
npoucxoxgeHnn doboca u lemmoca — pacnag CryTHUKA
Mapca Ha gBe 4acTu.









* NMosac acteponpgoB — obnactb CoOrTHEYHOU CUCTEMBI,
pacnonoxeHHasi mexxgy opbutamm Mapca v KOnntepa,
ABNAKOLLASCA MECTOM CKOMMEHNS MHOXECTBa
OOBLEKTOB BCEBO3MOXHbIX pasMepoB,
npenmyLlecTBeHHO HenpaBUiibHOU POPMGI,
Ha3blBaeMbIX acTepovgamMmun nnu MmasibiMuy rnrnaHeTamMmu.

e OTy 0ONacTb TakKe 4acCcTo Ha3bIBalOT rMaBHbIM
NOsAICOM acTepouaoB UM NPOCTO rnaBHbIM MOSCOM,
nogyepkmeas TEM caMbiM €€ OTIINYNE OT APYrux
NoOOOHbIX 0BfacTen ckonneHns ManbiX NnaHeT, Taknx
kKak nosic Kovnepa 3a opbuton HentyHa, a Takke
CKOMNNeHns1 06bEKTOB pacCesIHHOro Agmcka nnm obnaka
OoprTa.
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Llepepa (1 Ceres) — kaprnmkoBasi nraHeTa B NodAce

actepongoB BHYTpu ConHevHon cuctemsbl. Llepepa — camas 6nuskas

K 3eMne KaprmkoBasi nraHeTa, oHa yaaneHa ot 3eMsim Ha 263 MITH KM.
Llepepa Obina otkpbiTa Bedepom 1 aHBapsa 1801 roga ntanbsaHCKUM
actpoHomom [xy3enne lNbauum B [Nanepmckon acTpOHOMUYECKOU
obcepBartopun. Hekotopoe Bpemsi Liepepa paccmarpuBanach Kak
nonHoueHHasi nnaHeta ConHe4vHon cuctemsl; B 1802 roay oHa bbina
KrnaccuduumpoBaHa Kak actepous, a no pesyrnsratamM YyTOYHEHUS NOHATUS
«nnaHeta» MexayHapogHbIM acTpoOHOMUYeCcKnM coto3oM 24 aerycta 2006
roga Ha XXVI 'eHepansHon Accambriee MAC Obina oTHeceHa

K KapnukoBbIiM nriaHeTtamM. OHa 6binia Ha3BaHa B YeCTb APEBHEPUMCKOU
b6ornHm nnogopoauns Liepepsi.

[1pn guametpe okosno 950 km, Llepepa Ha cerogHALLIHNN AeHb ABNAETCA
KpynHenwum n Hanbdoree MacCcMBHbIM TESIOM B MNOSICE acTepouaos, No
pasmepam NpPeBOCXOAUT MHOIME KPYMHble CMYTHUKU NIaHET-TUTaHTOB, U
coaepXut noytn TpeTh (32 %) obuien maccel nosica. HegaBHue
HabnogeHns: nokasanu, YTo oHa UMeeT chepuyeckyo opmy, B OTIINHME OT
OornblUMHCTBA ManbIX TES, UMEKLLUX N3-3a

HU3KOW rpaBmuTaumn HenpasunbHyto dopmy. NoBepxHocTb Llepepsl,
BEPOSATHO, NpeacTaBnseT cobon cMecb BOAAHOIO NbAa N pasnuyHbIX
rmapaTupoBaHHbIX MUHEPANOB, TakMX Kak KapboHaTbl U rmuHbl. Llepepa, kak
npegnonaraeTcyd, MMeeT KaMeHHOE AP0 U NeasiHy0 MaHTUIO, N aaxe
BO3MOXXHO COAEPXKUT MECTaMUN OKEaHbI XXUAKOW BOAbI NO4 CBOEWN
NOBEPXHOCTHLIO.

C 3emnu Buanmblin bneck Liepepbl konebnetca ot 6,7 oo 9,3 3s8€34HoN
BEMMMYMHBLI. OTOr0 Mano A4 Toro, YTodbl MOXHO ObINO Pa3NUYUTb €€
HEBOOPY>KEHHbLIM rNa3om









 OnuTtep — naTas nnaHeta ot ConHua, KpynHenwas
B ConHe4yHoun cucteme. Hapsay c
CarypHowm, YpaHom n HentyHom. KOnutep
KnaccmdunumpyeTcs Kak ra3oBblil TUraHT.

 [InaHeTa ObINa n3BecTHa NaaAM C rryboKon
OPEBHOCTU, YTO HALLO CBOE OTPaXXeHue B
MNOIOrnMmM N PENUTMO3HbIX BEPOBAHUAX PA3NUYHbIX
KYINbTYP: MECOMOTAaMCKOWN, BABUITOHCKOWU, rPeYeCcKon u
apyrux. CoBpemMeHHOe Ha3BaHune Konutepa
nponcxoauT OT UMEHU APEBHEPUMCKOro BEPXOBHOIO
bora-rpomoBepXKLa.

* Pag atMocepHbIX siBreHun Ha Konntepe — Takume,
KaK LUTOPMbI, MOMMHUW, MOMSIPHLIE CUSHUA, — UMEIOT
MacLiTabbl, HA NOPSAKN NPEeBOCXOAsILLME 3EMHbIE.
[lpmevaTenbHbIM 0O6pa3oBaHUEM B aTMocdepe
aBnaeTcd bonblloe KpacHoe MATHO — MMraHTCKUK
LUTOPM, n3BecTHbIN ¢ XVII Beka.










EBpona

* Hamnbonblunm nHtepec npeacrtasnseT EBpona, obnagatoLlasa
rmobanbHbIM OKeaHOM, B KOTOPOM HE UCKIIOYEHO Hanmuune
Xun3HW. CrieunanbHble nccriegoBaHns Nokasanm, YTo oKkeaH
npocTtupaetcs Brinydbb Ha 90 kKm, ero o0ObLEM nNpeBocxXoanT
0bbeM 3emHoro Mmposoro okeaHa. ['loBepxHoCTb EBponbl
ncneuwpeHa pasrnomMmamm u TpeLmHamMmn, BO3SHUKLLMMU B
negsiHoOM naHuupe cnyTHUKa. BeickasbiBanoch
npeanonoXXeHne, YTo UICTOYHUKOM Tensa ans EBponbl CryXut
MMEHHO CaM OKeaH, a He a4po cnyTHuKa. CyllecTBoBaHMe
noasiegHoro okeaHa npegnosiaraeTcs Takke
Ha Kannucrto n aHumene. OcHOBbIBasiCb Ha NMPearnosioXeHun o
TOM, 4YTO 3a 1—2 MnpAa. NeT Kucnopon Mor NPOHUKHYTL B
nognenHbi oKkeaH, y4eHble TEOpeTUYECKU npeanonaratoT
Hanm4yune Xun3Hn Ha cnyTHuke. CogeprkaHme Kucnopoja B
oKeaHe EBporbl 4OCTAaTOYHO ON19 noadepXaHus
CYLLLIECTBOBaHNSA HE TOSIbKO OOHOKMNETOYHbIX OPM XKU3HU, HO U
boriee KpynHbIX. STOT CAYTHUK 3aHMMAET BTOPOE MECTO Mo
BO3MOXXHOCTU BO3HMKHOBEHUSA XXMU3HWN Nocne JHuenaaa.







* Ylo MHTepeceH Hann4nem MOLLHbIX
OEUCTBYHOLLUX BYNKAHOB; NOBEPXHOCTb
CNyTHUKA 3anuTa npoaykramum ByrnKaHUYeCKOM
aKTUBHOCTU. Ha dpoTorpadomnax, caenaHHbIX
KOCMWUYECKMMU 30HOAMU, BUOHO, YTO
NOBEPXHOCTb 0 MMeeT ApKO-KENTYHO OKpaCKy
C NATHAMUN KOPUYHEBOTIO, KPACHOIo U TEMHO-
XKENTOoro LUBEeToB. OTU NATHA — MPOAYKT
n3pepxeHnn synkaHos 1o, cocToALmx
NPenMyLLECTBEHHO N3 CEPLI N €€ COEANHEHWN;
LIBET N3BEPXKEHUN 3aBUCUT OT UX TEMMEpPATYP.I.






NaHnMepq

[aHnMen saBnaeTca cambiM 60NbLLWMM CNYTHUKOM HE Tonbko KOnutepa, Ho n
BooOwWe B ConHevyHoM cncteme cpeam BCex CNyTHUKOB MNaHeT. [aHumen n
Kannucto nokpbITbl MHOFOYUCNEHHBIMU KpaTepamMu, Ha Kannncto MHorue us
HUX OKPY>KEHbI TpelluHamu. FaHnumMen coCTouUT U3 NPMMEPHO PaBHOIO
KONTMYEeCTBa CUMTMKATHbIX NOPOA U BOASIHOIO fibaa. 310

NOMNHOCTBLIO AnddepeHUNPOBAHHOE TEMO C XUOKUM S4Pp0M, boraTbim
xenesoMm. [loasemHbIn OKeaH Ha [[aHMMeae NpeanonoXUTensHO CyLLECTBYET
MeXAy CIosiMU Nba Nod NOBEPXHOCTLIO, YXOOALWEN NMPUMEPHO Ha

200 knnomeTpoB Brnybb. Cama e noBepxHOCTb [@aHMMena npeacrasreHa
OBYMSI TUMAaMKU NOBEPXHOCTHbIX NaHawadToB. TEMHbIE obnacTy,
3aHMMaloLne TPETb NOBEPXHOCTU CNYTHMKA, UCNELLPEHBI yaapHbIMU
KpaTtepamMmu, BO3pacT KOTOPbIX 4OXOAUT A0 YETbIPEX MUNINAPOOB JIET.
CBeTnble 0b6nacTu, NOKpbIBaKOLWME OCTaNbHYIO TEPPUTOPMUIO, boraThl
OOLWMPHbIMK YIITYONEHNSAMM U TPEOHSMM, BO3PACT KOTOPbIX HECKOSTbKO
Moroxe. [NpuyrHa paspyLLueHHOW reonornm CBeThbIX obriacten A0 KoHUA He
n3ydyeHa, Ho, BEPOATHO, SBMNSAETCS Pe3YyribTaTOM TEKTOHUYECKOW aKTUBHOCTN,
BbI3BaHHOW NEPUOONYECKNM HarpeBaHUEM

[aHUMen sSBNseTcs €aMHCTBEHHBIM CryTHUKOM B CONMHEYHOM cucTeme,
obnagatoLwmm cobCcTBEHHOM MarHUTocdepon, KoTopasi, CKopee BCero, bbina
co3faHa 3a CYeT KOHBEKLUMN B XXNOKOM, DoraTtom xenesom, sape






KAJIUCTO

Kannucrto — 4yeTBepThbiv NO yaaneHHOCTU OT LieHTpasribHOU
nnaHeTbl [anuneeB cnyTHUK KOnnTepa. bbin OTKPLIT B

1610 roay "anuneo anuneem, Ha3BaH B YECTb NepCcoHaxa
apesHerpeveckon mudonorn — Kannucto (rped. KaAAioTw),
nboBHUUbLI 3eBca.

Ha Kannucrto, kak npegnonaraeTtcsd, Takke eCTb OKeaH nog
NOBEPXHOCTbLIO CNYTHUKA; HA 3TO KOCBEHHO yKa3biBaeT
MarHuTHoe rnorse Kannucro, KOTopoe MOXET ObITb NOPOXOAEHO
HarnMyneMm anekTpuyecknx TOKOB B COSIEHOU BOAE BHYTPU
cnyTHMKa. Takke B NONb3y 3TOU rMnoTe3bl CBUAETENLCTBYET TOT
doakT, YTO MarHMTHoe none y Kannncrto MeHAeTcqa B
3aBMCUMOCTN OT €ro OpmMeHTaununm Ha MarHUTHoe norsie
FOnnTepa, To eCcTb CYLLECTBYET BbICOKOMNPOBOASLLASA XKNOKOCTb
nod NOBEPXHOCTbIO JAaHHOIO CNyTHUKa

Bnarogapst HU3KOMY YPOBHIO paanaLMOHHOro doHa B ero
OKPECTHOCTSAX M CBOMM pa3mepam, Kannncto yacTo
npegnaraeTcs Ans OCHOBaHUSA CTaHUMKW, KOTOpas NOCNYXXUT A4
nanbHenwero ocsoeHns cuctembl KOnutepa YenoBe4ecTBOM
















« CaTtypH — wecTada nnaHeta ot CorHua v
BTOpad no pasmepam nraHeta B ConiHeYyHou
cucteme nocne HOnutepa. CartypH, a Takke
HOnnTep, YpaH n HentyH, KnaccuuunpyroTcs
KaK rasoBble rmraHTbl. CaTypH Ha3BaH B
4yeCcTb PUMCKOro bora semsenenus.




B ocHoBHOM CaTtypH cocTouT 13 Bogopoaa, ¢ NpMMecsiMun renus u cnegamMmm
BOAbl, METaHA,aMMMaKa 1 TSXKENbIX ANIEMEHTOB. BHYTpeHHSAS1 obnacTb
npeacTtaesnsaeT cobon HebonbLIOEe AOP0 U3 Xernesa, HUKeNs 1 Nbaa,
NOKPbITOE TOHKUM CIOeM MeTanIn4eckoro Bogopoaa u ra3oodbpasHbim
BHELWHUM crioeM. BHelHAa aTMocdepa nnaHeTbl KaXeTcd U3 kocMmoca
CNMOKOWMHOW N OOHOPOAHOWU, XOTS MHOrAa Ha HEW NOSIBMAIOTCA
nonroBpeMeHHble obpasoBaHusi. CKOpocCTb BeETpa Ha CaTypHe MOXET
pnocturatb mectamm 1800 KM/4, YTO 3HAUYUTENBHO OoONbLUE, YEM Ha
FOnutepe. B ocHOBHOM CaTypH COCTOUT M3 BOAOpOAa, C NPUMeCcsaMn renns u
cregamMmu Bodbl, METaHa,aMMMUaKa N TSXKENbIX 3NeMEHTOB. BHyTpeHHAS
obnacTb NpeacraBnseT co60i1 HEBOMbLLOE AP0 U3 Xenesa, HUKeNs 1 nbaa,
NOKPLITOE TOHKMUM CIOEeM MeTannyeckoro sogopoaa um ra3006pa3Hbuv|
BHELLHMM crioeM. BHelwHAA atMocdepa niaHeTbl KaXeTcs N3 KocMmoca
CMOKOWHOW N OOHOPOAHOWU, XOTS MHOrga Ha HEW NOSABMAIOTCA
OonroBpeMeHHble obpasoBaHusi. CKOpocTb BeTpa Ha CaTypHe MOXET
pocturatb mectamm 1800 KM/Y, YTO 3HAYUTENBHO OOoMnbLUE, YeM Ha
IOnuTepe. Y CartypHa nmeeTcs nrnaHeTapHoOe MarHUTHOE none,
3aHMMaroLlee NPOMEXYTOYHOE MNMONOXXEHME MO HAMPSXXEHHOCTU MexXay
MarHUTHbIM nosiem 3emMnn 1 MoLHbIM rosiem KOnutepa. MarHntHoe rnorne
CarypHa npoctupaetcs Ha 1 000 000 knnomeTpoB B HanpaeneHun ConHua.
YnapHasi BornHa Obina 3adukcmpoBaHa «Bosgxkepom-1» Ha paccTosgHMn B
26,2 pagnyca CaTypHa OT caMmou nnaHeTbl, MarHMTornaysa pacrnosioXxeHa Ha
paccTtosHun B 22,9 paguyca.

CatypH obrnagaet 3aMeTHOW CUCTEMOM Korel, COCTOSALLEN MMaBHbIM
0bpa3oM N3 YaCTUYEK NbJa, MEHbLLUEIO KONMMYECTBA TSXKENbIX 3NEMEHTOB U
nbin._ CaTtypH obnagaet 3aMeTHOM CUCTEMOW KOSEeL, COCTOSILLEN IMaBHbIM
0obpa3oM 13 YaCTUYEK NbJa, MEHBLLUEIO KONMMYECTBA TSXKENbLIX 3NEMEHTOB U
nein BokDvr nnadHeTtkl ooDalliaetTed 62 MRECTHLIX HA NAHHBLIN



« CaTypH OTHOCUTCS K TUNY ra3oBbIX MNSI@HET. OH COCTOUT
B OCHOBHOM W3 ra3oB U HE UMEET TBEPAOM
NOBEPXHOCTU. DKBATOPUAnNbHLIN pagnyc naHeThbl
paBeH 60 300 km, nonsapHeIn pagnyc — 54 400 km; 13
Bcex nnaHet ConHe4yHon cuctemMmobl CaTtypH obnagaer
HauMeHbLLIUM cXaTnem. Macca nnaHetbl B 95 pa3s
npeBbIlLaeT Mmaccy 3eMnn, ogHako
cpeaHsaa nnotHocTb CartypHa coctasnset Bcero 0,69
r/cm3, YyTO genaeTt ero eauHCTBEHHOW NnaHeTon
CoOriHEYHOU CUCTEMBI, YbSA CPEeAHSIA NNOTHOCTb
MEHbLLE NNOTHOCTU BoAbl. [103TOMY, XOTA Macchb!
FOnntepa n CarypHa pasnuyarorca bornee, 4em B 3
pa3a, NX sKBaTopuanbHbi AUaMETP pa3nNnNyaeTcs
TONbKO Ha 19 %. NNOTHOCTL OCTanbHbIX ra3oBbIX
rMraHToB 3HaduTenbHO bonbLie (1,27—1,64 r/icm?®).
YckopeHne cBobogHOro nageHns Ha aKkBaTope
coctaBnset 10,44 m/c?, 4TO CONOCTaAaBNUMO CO
3Ha4YeHunamMun 3emnn n HentyHa, HO HAMHOIO MeHbLLE,
yem y KOnutepa.



Mone kyAApHbIA BO AOPOA W T NN

Me T anmye kit BOAOPOA W renmi

TBEPA 08 CHAMKATHOE AP0



Konbua CatypHa

« CerogHs N3BECTHO, YTO Y BCEX YETLIPEX
ra3oo00bpasHbIX NMMraHToOB €CTb KOmnbLa, HO Y
CartypHa oHu1 camMble 3ameTHble. Konbua
pacnonoXeHbl Nog yrriom NnpuodnnantenbHo 28° K
NSIOCKOCTU 3KNUNTUKN. [ToaToMy ¢ 3emMnu B
3aBMCUMOCTU OT B3aUMHOIO pPacronoXXeHns
NfaHET OHU BbIMMAAAT MO-pa3HOMY: UX MOXHO
YBUOETb U B BUAe Koseu, n «c pebpa». Kak
npegnonaran euwie onreHc, KornbLa He
ABNAIOTCA CMOLHbIM TBEPALIM TEMNOM, a
COCTOAT U3 MUNNapOoB MernbYanLlmx YacTtuu,
HaXoAdsLWMXCA Ha OKoronsiaHeETHON opbuTe.



Konbua CatypHa o4yeHb ToHKMe. Npn gnametpe okoro 250 000 km mnx
TOMLWKWHA He JOCTUraeT N KUNTOMEeTpa (XOTHA CYLLECTBYIOT Ha NOBEPXHOCTU
Konew n cBoeobpasHble ropbl). HeECMOTpS Ha CBOM BHYLUMTENbHLIN BUA,
KOSTMYECTBO BellecTBa, COCTaBMAKOLWErNO KoSbLa, KpanHe He3HaYNTENLHO.
Ecnn ero cobpatb B oanH MOHONUT, ero anameTp He npesbicun 6l 100 Km.
Ha nsobpaxxeHusix, nony4yeHHbIX 30HOaMN, BUOHO, YTO HA cCaMOM Jene
KosibLa obpasoBaHbl U3 ThICAY KOSEL, YepeayroLWmxcs Co WensamMu; KapTuHa
HanoMWHAET OOPOXKM rpamMniiacTUHOK. YacTuykn, N3 KOTOPbIX COCTOAT
Konbua, umetroT paamep ot 1 caHTumeTpoB Ao 10 meTtpos.. [1o cocTaBy OHU
Ha 93 % COCTOAT MU30 NbAa C He3HAYNTENbHLIMU NPUMECSMMN, KOTOPbIE MOTYT
BKItoYaTb B cebsi cononumepsl, 0bpasyroLwmxcs nog 4eNCTBUEM COFTHEYHOTO
N3nydYeHns n cunukatel U Ha 7 % 13 yrnepoaa.

CyLuecTByeT CornacoBaHHOCTb ABMKEHUA YaCTuL, B KOrbLAaX U CNYTHUKOB
nriaHeTbl. HEKOTOPLIE U3 HUX, TaK Ha3biBAEMbIE «CMYTHUKU-MACTYXNY,
UrparoT porb B yaepXaHuu Kornewl Ha ux mectax. Mumac, Hanpumep,
HaxoauTcs B pe3oHaHce 2:1 ¢ wenbtio KaccuHum 1 nog Bo3geNCTBUEM Ero
NPUTSXKEHNS BELLECTBO yaanseTcs n3 Hee, a NaH HaxoauTcs BHYTpuU
pasgenutensHoin rnosnockl OHKe. B 2010 roay 6b1nn nony4veHbl AaHHbIE OT
3oHOa KaccunHun, KoTopble roBOpsIT 0O TOM, YTO Konbua CaTtypHa KoneobntoTcs.
KonebaHuna cknaabiBaloTCA U3 NOCTOAHHbBIX BO3MYLLIEHUI, KOTOPblE BHOCUT
Mumac 1 caMonpomn3BObHbIX BO3MYLLEHWUIA, BO3HMKAIOLWNX 13-3a
B3aMOAENCTBMSA NETALLMX B KosbLe YacTul. MNpoucxoxaeHve konew
CaTypHa eLllg He coBceM sicHO. [1o ogHown 13 Teopun, BblaBuHYTON B 1849
rogy dayapaom Pollem, Kornbua obpasoBanuchk BCreacTemne pacnaga
XXMOKOro CnyTHMKa nog Ll,el7ICTBI/IeM NPUNBHLIX cun. Mo gpyron — CnyTHUK
pacnarcsi n3-3a ygapa KoOMeThl Unn actepounaa






KpynHenwme cnytHukn — Mumac, SHuenaa, Tedus, unoHa, Peqa, TutaH u
Anet — 6bIny oTKPbITLI K 1789 rogy, ogHako 1 No CerogHsILLHUN OeHb
OCTalTCA OCHOBHbIMW OBbEKTaMU UccrnegoBaHnin.. [inameTtpbl 3TUX
CNYyTHUKOB BapbupytoTca B npegene ot 397 (Mumac) oo 5150 km (TutaH),
bonbwas nonyocb opbuTtbl oT 186 Thic. KM (Mumac) go 3561 Thic. KM (AneT).
PacnpegeneHne Nno MmaccamMm COOTBETCTBYET pacrnpeaeneHuto rno anamMmeTpam.
Hanbonblwunm akcueHTpucnTeToM opbuTtbl obnagaet TutaH, HAMMEHbLLINM —
[noHa n Tedpua. Bce cnyTHUKM C U3BECTHLIMW NapaMeTpaMm HaxoasaTcd
BbILLE CUHXPOHHOW OPOUTLI, YTO NPMBOANT K X NOCTENEHHOMY YyAalIEHMIO.

Camblin KpYMHbIM N3 CYTHUKOB — TuTaH. Takke OH SIBNSETCS BTOPbLIM MO
BenuynHe B CosriHe4YHOM CUCTEME B LIESTIOM, rnocne

cnyTHuKa FOnutepa NaHnmMmena. TutaH COCTOUT NPUMEPHO HarofmoBUHY U3
BOASIHOIO fib4a W HanonoBUHY — U3 CKanbHbIX NOpo4d. Takom cocTaB CXOX C
HEKOTOPbIMU OPYTMMMN KPYMHBbIMW CMYyTHUKaMW ra3oBbIX MNaHeT, HO TutaH
CUNbHO OTNINYAETCA OT HMX COCTAaBOM M CTPYKTYPOU CBOEN aTMocdephl,
KOTopasi NPeENMYyLLECTBEHHO COCTOUT N3 a30oTa, Takke MMeeTcsl HeborbLloe
KONIMYeCTBO MEeTaHa 1 3TaHa, KoTopble obpa3sytoT obnaka. Takke TutaH
SIBMNSAETCA €OMHCTBEHHbIM, KpoMe 3eMnu, Teriom B CoriHeYHOM cucteme, ang
KOTOPOro AOKa3aHO CyLLEeCTBOBaHUE XUOKOCTN Ha NOBEPXHOCTH.
BO3MOXXHOCTb BO3HMKHOBEHUS NPOCTEULLNX OPraHN3MOB HE NUCKITHOYaETCS
ydeHbIMU. [InameTp TutaHa Ha 50 % 6onble, Yem y JlyHbl. Takke oH
npeBoCcxoauT pasMmepamu nraHety Mepkypuin, XoTs U yCTynaeTt en no
Macce.






e JHUenag — LecTtoun no pasmepam cnyTHUK CaTypHa. bbin
OTKpbIT B 1789 roay B xoge HabnogeHnn Yunoam lepwens. o
TOro, Kak aBa MexnnaHeTHbIX 30HAa «Bosmkep» npoLunu
BONMM3n JHuenaaa B Havyane 1980-x, o HEM ObINO Mano
N3BECTHO; B YACTHOCTU, ObINO N3BECTHO O HaANMU4UM BOOSIHOIO
NnbAa Ha ero noBepxHocTu. briarogapsa HabnogeHUsM ¢
«BosiopkepoB» ObINO YCTAHOBMEHO, YTO AMaMeTp JHUenaaa
cocTtaBnsaet npumepHo 500 km (okono 0,1 oT gnameTtpa
KpynHenwero cnytHuka CartypHa TutaHa) n YTo NOBEPXHOCTb
OHLUEeNaga oTpaxaeT NnoYTu BeCb nagaroLwmm Ha
HEeE COJTHeYHbIN CBET. «Boamkep-1» obHapyxun, 4To JHuUenaag
OBWXETCS No opbute BHYTpU Hanbornee nNroTHOM YacTu
paccesiHHoro konbua E n obmeHnBaeTcs ¢ HUM BELLECTBOM,;
NCXodst U3 3TOro, MOXXHO MPEANONOXUTb, YTO KOJbLO E 00683aHO0
CBOMM MMpouncxoXxageHnem dHuenany. «Boamxkep-2» obHapyxun,
YTO Ha NOBEPXHOCTMN HEDOMNLLLOrO CNyTHUKA NpPeacTaBeHb
pa3Hoobpa3sHble NaHAaLwadgThbl: OT CTapOro CUMbLHO
KpaTepupoBaHHOro penbeda, 4o Monoaoro, Ha KOTOpPoOM
BO3PACT HEKOTOPLIX y4acTkoB He cTtaplue 100 MmnH nert.



« B 2005 rogy mexnnaHeTHbIN 30HA, «KacCuUHU» HECKOMNBLKO pa3s MpoLuersn
BONM3u JHuUenaga, bnarogapsa 4yemy 6winuv nonyyvyeHsl bonee nogpobHble
cBedeHnda O MOBEPXHOCTU CNYTHUKa U Npoucxoadaumx Ha Hen npoueccax. B
4YaCTHOCTW, yaanocb paccCMOTPETb cBOeobpasHbIn 6oratbii BOAOW LUEN,
ncnapsoLWMnUCs ¢ KOXKHOro nontca (negsHole POHTaHbI, BEPOATHO,
chopmupoBaBLLME KOMbLO E). 3TO OTKpbITUE, HApAAY C NpU3HaKamu
HanM4ns BHYTPEHHEro Tenna n ManbiM YACIIOM yaapHbIX KpaTepoB Ha
IOXKHOM MOJSoce, YKa3blBa€T HA TO, YTO reosiormdeckasi akTUBHOCTb Ha
JHUenaae coxpaHsieTcs no cen geHb. CnyTHUKN B OBLLUMPHBIX CYTHUKOBbIX
CUCTEMAX ra3oBbIX MMraHTOB 4YacTo NonagarT B JIOBYLLKY opbuTanbHbIX
PE30HAHCOB, KOTOPbIE NPUBOAAT K NMMbpauun nnm opbutanbHOMY
9KCUEHTPUCUTETY; BNIN30CTb K NIaHETE MOXET Bbl3BaTb NEPUOANYECKOE
HarpeBaHWe HeAp CNyTHUKA, YTO B MPUHLMNE MOXET OOBACHSATD
reonornyecKkyo akTUBHOCTD.

e OHuenag — oAuH U3 TpEx HebecCHbIX Ten Bo BHelWwHen ConHevyHon
cucteme (Hapsiay co cnyTHukom KOnutepa Mo u cnyTHUKOM
HentyHa TpuTOHOM), Ha KOTOPOM HaOMAANNCL aKTUBHbBIE U3BEPXKEHUS.
[TpoaHanu3npoBaB NoKuaawLmMe NoBEPXHOCTb radbl MOXKHO NPEANnoNoXUTb,
YTO OHW BbIOMBAKOTCA N3 NMOA NOBEPXHOCTHOIO XNKOro BOJAHOIO OKeaHa U
Hapsaay C YHMKaINbHbIM XMMUYECKMM COCTaBOM Luienda cosgatoT
NpeanonoXeHnsa o BEPOATHOM BaXKHOCTM OHLUeNnaaa ans
acTpobuonornyecknx nccnegosanuin. OTKpbITUE LUNENdA, MOMUMO NPOYEro,
nob6aBuno Beca K aprymeHTam B Morb3y TOro, YTo MaTepus, NoknaawLLlas
OHuenag, nononHset konbuo CatypHa E.

B 2011 rogy y4eHble NASA Ha «Enceladus Focus Group Conference»
3aABUIK, YTO JHLUenas «Hanbonee xunoe mecto B CornHe4yHon cucreme 3a
npegenamMmn 3emMnmn 3a BCe BPEMS €€ CYLLLECTBOBAHUSY .












 YpaH — cegbMas no yganeHHocTtn ot ConHua, TpeTbs
Nno AnamMeTpy 1 YeTBepTad No macce
nnaHeta ConHe4yHou cuctemsbl. bbiria oTkpbiTa B 1781
rogy aHrmMMUCcKUM acTpPOHOMOM YUNbAMOM
[epLuenem n Ha3BaHa B YECTb rpeveckoro bora
Heba YpaHa, oTua KpoHoca (B puMCKOU
Mudoonormn CatypHa) U, COOTBETCTBEHHO,
nena 3eBca.

* YpaH cTtan nepsown nriaHeTon, obHapyXeHHon B HoBoe
BpemMsd 1 npun nomoLum teneckona. Ob6 oTKpbITUKX YpaHa
Yunbsm lepiens oobsasun 13 mapta 1781 roga, Tem
caMbIM BMNepBble CO BPEMEH aHTUYHOCTU pacLUMPUB
rpaHuubl ConHEYHOM CUCTEMBI B rfa3ax YenoBeka.
HecmMoTps Ha To, 4TO Nopon YpaH pasnmynm
HEBOOPY>XEHHbIM rnasom, bonee paHHue
Habnogarenu He goragbiBanucb, YTO 3TO NfaHeTa, U3-
3a ero TYCKNnocT! n MeafiEHHOro ABUXEHUS



B otnnyune ot rasosbix ruraHtoB — CatypHa n KOnutepa, COCTOALLNX B
OCHOBHOM M3 BO4OpOAa U renus, B Hegpax YpaHa 1 CXoXero ¢ HUMM HentyHa
OTCYTCTBYET MeTann4yecknimn Bogopos, Ho 3aTo MHOIO
BbICOKOTEMMEpPATYPHbIX MoaudmKaunm nbaa — no 3Ton npuvnHe
cneymanmncTbl BblAenunn 3Ty ABe NnaHeTbl B OTAENbHYO KaTeroputo
«neasaHbIX ruraHtoB». OcHOBY aTMocdepbl YpaHa

COCTaBnAT Bogopoa v renun. Kpome Toro, B HeM 0OHapy>KeHbI

cnegbl METaHa U Apyrnx yrneBogopoAdos, a Takke obnaka n3o nbaa,
TBEPAOro ammmaka u Bogopoaa.

OTO camas xonogHas nnaHetapHasa atmocdepa CofiTHEYHOW CUCTEMBI C
MUHUManbHon Temnepatypomn B 49 K(-224 °C). lNonaratot, 4TO YpaH umeet
CINOXKHYI0 CITOMCTYIO CTPYKTYpPY 0OnakoB, rae Boda CoOCTaBndeT HUXKHUN
CIion, a MeTaH — BepxHun. B otnndme ot HentyHa, Hegpa YpaHa COCTOAT B
OCHOBHOM W30 fIbAOB U FOPHbIX NOPOA.

Tak Xe, Kak 1 y Apyrnx ra3oBbix ruraHToB CornmHe4yHom cuctemel, y YpaHa
NMEETCS cucTemMa Konew, n marHutocdepa, a Kpome Toro, 27 CnyTHUKOB.
OpueHTauma YpaHa B NPOCTPaHCTBE OTSINYAETCS OT OCTasIbHbIX

nriaHeT CofHEYHOW CUCTEMbI — €ro OCb BpaLLEHUS NEXNUT Kak Obl «Ha BOKY»
OTHOCUTENLHO NIOCKOCTN ObpaLLleHnsa 3Ton nnaHeTbl BOKpyr ConHua.
Bcnencteue aToro nnaHeTta obiBaeT obpatueHa k ConHuy nonepemMeHHo 1o
CeBepPHbIM MOSIHOCOM, TO KOXHbIM, TO 3KBATOPOM, TO CPEAHMMU LLUNPOTaMMN.










* HenTyH — BOoCbMasda 1 camas
nanbHas nnaHeta ConHEYHOU CUCTEMBI.
HenTyH Takke ABNAeTCA YeTBEPTOU
No QuamMeTpy U TPETbEN NO Macce NMaHETOW.
Macca HentyHa B 17,2 pasa, a gnametTp
aKkBatopa B 3,9 pasa 0orsiblLle TaKoBbIX Yy 3eMIIN.
[TnaHeTa Oblna Ha3BaHa B YeCTb PUMCKOro bora
Mopeun. Ero actTpoHoOMMUYeCKnn CUMBOST —
CTUNM30BaHHas Bepcus Tpe3ybua HenTyHa.




 OOHapyeHHbIN 23 ceHTA0ps 1846 roga, HenTyH ctan nepBoii NnaHeTow,
OTKpPbITOW Bnarogaps MateMaTtu4yecknum pacyetam, a He nyTeM perynsipHbIx
HabnogeHun. ObHapyXeHne HenpeaBUAEHHbIX N3MEHEHNI B
opbute YpaHa nopoamnno runotesy o HEU3BECTHOW NIIaHETE,
rpaBUTaLMOHHBbIM BO3MYLLAKOLLWUM BIUAHUEM KOTOPOWM OHU 1 0BYCNOBMEHbI.
HenTyH ObIN HanaeH B npegenax npeackasaHHoro rnosioXkeHus. Bekope Obin
OTKPbIT N ero CNyTHUK TPUTOH, 0OgHaKo ocTasibHble 12 CNyTHUKOB, U3BECTHbIE
HbIHE, ObINN HEM3BECTHbI 40 XX Beka. HenTyH 6bin NOCELWEH NyLlb OAHNUM
KOCMUYECKMM annapaTtoMm, «BosmKkepom-2», KOTopbIX NponeTtesn B6nnan ot
nnaHeTbl 25 aerycta 1989 roaa.

* HenTyH no cocTtaBy OnM30K K YpaHy, n 06e nnaHeTbl OTNINYaloTCAa NO CocTaBy
oT 6onee KpynHbIX NnaHeT-rmraHToB — KOnutepa u CatypHa. IHoraa YpaH u
HenTyH nomMewaroT B OTAENLHYIO KaTEroputo «negsHbIX r’MraHToBy .
Atmocdrepa HentyHa, nogobHo atmocdepe KOnutepa n CaTtypHa, COCTOUT B
OCHOBHOM M3 BOOpOAa W renusi, Hapsaay co criegamMmn yrieBogopoaos U,
BO3MOXHO, a30Ta, 0gHaKO CoaepXUT B cebe Doriee BbICOKYHO
NponopuUnio NbaoB: BOAHOI0, aMMuUavyHoro, MetaHoBoro. Agpo HentyHa, kak
n YpaHa, COCTOMT rmaBHbIM 00pa3oM 13 NbAO0B U MOPHbIX NOPOA.

Cnegbl MeTaHa BO BHELLHMX Cnosax aTMocdepbl, B YACTHOCTU, SIBNSIKOTCS
NPUYNHOWN CUHErOo LBETAa NMaHeThI.



B atmocdepe HenTyHa OywyoT camble CuiibHble BETPbI cpeaun
nnaHeT ConHe4YHON CUCTEMbI, MO HEKOTOPbIM OLeHKaM, X CKOPOCTK
mMoryT gocturatb 2100 km/u. Bo BpemMsi nponeTta «Bosoxepa-2»

B 1989 roay B toxxHOM nonyLiapun HenTyHa ObINo 0OHapyXeHo Tak
Ha3blBaeMoe bornblloe TEMHOE NATHO, aHanornyHoe borsblomy
KpacHoMmy naTHy Ha KOnuTepe. TemnepaTypa HenTyHa B BEPXHUX
cnosix atmocdepbl bnnska k —220 °C. B ueHTpe HentyHa
TemMmneparypa cocTaBfdeT no pasnnyHbiM oueHkam ot 5400 K go
7/000—7100 °C, 4Tto conocTtaBMMO C TeMrepaTypon Ha
nosepxHocTn ConHua u cpaBHUMO C BHYTPEHHEW TEMMepaTypon
OonbLIMHCTBA M3BECTHLIX NNaHeT. Y HenTtyHa ecTb cnabas u
doparmeHTMpOBaHHas KonbLeBas cuctema, BO3MOXHO,
obHapyxeHHas ewe B 1960-e roabl, HO 4OCTOBEPHO
noaTeepxaeHHasa «Boamkepom-2» nuwb B 1989 roay.

12 niona 2011 roga ncnosHUICAa poBHO oaAuH HenTyHnaHCcKuUn rog unm

164,79 3eMHbIX NeT — C MOMeHTa OTKpbITUA HentyHa 23

ceHTa6psa 1846 roaa.









* MnyTtoH (134340 Pluto) — kpynHeWLwas Hapaay
Cc Opuaon No pasmepam Kaprnukosas nraHeTa
CornHeYyHon cncTeMbI, TPAHCHENTYHOBLIV
00bekT (THO) n gecaroe no macce (6e3 yyerta
CNYTHUKOB) HEDECHOE Terno, obpallaroLleecs
Bokpyr ConHua. NepsoHa4vyanbHo [nyToH
KrnaccuduumpoBarica Kak nraHeTta, ogHako cenyac oOH
cuUnTaeTcs ogHUM N3 KPyrnHENLWnxX o0 bLEKTOB
(BO3MOXHO, caMbIM KpYnHbIM) B nosdce Konnepa.

« Kak n bonblwMHCTBO 00bEKTOB B nosice Komnepa,
[11yTOH COCTOUT B OCHOBHOM W13 rOPHbIX MopoAd v neaa
N OH OTHOCWUTENbLHO Mar:. ero Macca MeHbLLEe
mMacchl JIyHbl B NATb pa3, a 06beEM — B Tpu pasa.



* W3-3a 9KCUEHTPUYHOCTN OopbuThI [NyToH TO Npnbnmxkaetca Kk ConHuy Ha
pacctosiHme 29,6 a. e.(4,4 mnpg KM), OKasbiBasdCb K HeMY bnvke HenTyHa,
TO yaanserca Ha 49,3 a. e. (7,4 mnpg km). [nyToH 1 ero KpynHeuwnm
CNyTHUK XapoH 4YacTo paccMaTpuBaloTCA B Ka4eCcTBe ABOWHOW MI1aHEeThI,
NOCKOMbKY DAapULEHTP NX CUCTEMbI HAXOAUTCS BHE 00OUX OOBLEKTOB.
MexayHapoaHbi acTpoHomMudeckuin cotod (MAC) 3asBun o HamepeHuu
aatb dpopmaribHOe onpeaeneHne ansa ABOMHbIX KAPSIMKOBLIX MMAaHET, a 4o
9TOr0 MOMEHTa XapoH KnaccuguumpyeTca Kak cnyTHUK [nyTtoHa. Y
[1NyTOHa MMEeKTCA TakKe YeTblpe MeHbLUMX cnyTHUKa — Hwukta u 'vapa,
KoTopble 6binu oTKpbITEI B 2005 roay, P4, oTkpbIThI 28 ntoHs 2011
roga u P5, obHapyxeHHbIn 7 uonsa 2012 roga. Co aHS CBOEro OTKPbITUS
B 1930 u go 2006 roga lNnyToH cuntanca gesdaton nnaHeton ConHe4vyHom
cuctembl. OgHako B KoHUe XX 1 Ha4vane XX| Beka BO BHELLUHEN YacTun
ConHEYHON CUCTEMBI ObINIO OTKPLITO MHOXECTBO 06bEKTOB. Cpeamn HUX
npumedartesneHbl KBaBap, CegHa n ocobeHHo Dpuaa, kotopas Ha 27 %
maccuBHee lNnyTtoHa. 24 aerycta 2006 rooqa MAC BnepBble garn
onpegeneHne TepMUHY «nnaHetay». [nyToH He nonagan nog a1o
onpegeneHue, n MAC npunyucnusn ero K HOBOM KaTeropmm KaprmkoBble
nnaHeT BmecTte ¢ Apuaon n Llepepon. lNocne nepeknaccupukaumm INnyToH
6bin gobaBneH K cnncky Marnblx nnadet v nony4dun Ne 134340 no
kaTanory LleHTpa manbix nnadet (LUMI)[15. HekoTopble y4€HbIE
NpoAOoIMKaKT cumTaTb, YTO [1NYyTOH OOMmMKEH ObITb NepeknaccnnLmMpoBaH
oOpaTHO B NsiaHeTy.



« XapoH (134340 |) (anrn. Charon oT rpey. Xapwv) —
OTKpbITbI B 1978 rogy cnyTHUK NnyToHa (no apyrow
BEPCUN — MEHbLUUWA KOMMOHEHT ABOMHOWN NNAaHETHOU
cuctemsbl [lnyTtoH—XapoH). C oTkpbiTnem B 2005 rogy
OBYX Apyrnx cnytHUkoB — [mapbl n HUKTLI — XapoH
cTanu Takke umeHoBaTb kak lNnyToH |. Ha3eaH B
YeCTb NepcoHaXa ApeBHerpevyeckou
MNONornm XapoHa — rnepesosymka gyl MEPTBbIX
yepes peky Ctukc. Oxngaertcq, 4to mmuccna «Hosble
ropn3oHTbI» (aHrm. New Horizons) gocturHet [nyToHa
n XapoHa B utone 2015 roaa.

 He cnenyet nytatb XapoH
c XMPOHOM — acTepouaoM-KEHTaABPOM.



* TpaagnunoHHO XapoH cYMTaeTcsa cnyTHUKOM [1nyToHa.
OpgHako, CyLeCcTBYET MHEHME, YTO, NOCKONMbKY LIEHTP
Macc cuctemsbl [nyToH—XapoH HaxoguTca BHe
[TnyTOoHa, ['NyTOH 1 XapoH OOMKHbI paccMaTpuBaThCS
B Ka4yecTBe OBOMHOWU NMAHETHOU CUCTEMDbI.

« CornacHo npoekty Pesontoumn 5 XXVI 'eHepanbsHON
accambrnen MAC (2006) XapoHy, Hapsagy ¢ Llepepon n
Spunaon (paHee naeecTtHom Kak oobekt 2003 UB313),
npegnonaranocb NPUCBOUTL CTATyC NnaHeThbl. B
NPUMEYAHNAX K MPOEKTY Pe30mioLmMn yKasbiBanoch,
4TO B TakoMm criyyae [nyToH—XapoH byaert
CUNTaTbCS JBOMHOW NIaHETOWN.

« OgHako, B OKOHYaTENbHOM BapuMaHTE Pe3osioLmnm
cofepXanocb MHOE peLleHmne: ObINo BBEAEHO MOHATNE
«Kapnukoas nnaHetay. K aTomy HoBomMy Knaccy
00beKTOB ObINM OTHECEHI [1nyToH, Llepepa n Opuaa.
XapoH He ObIN BKMAKYEH B YNCIIO KApPSIMKOBBIX MI1aHET.



« XapoH 3aMeTHO TeMHee [nyToHa. [Moxoxe, YTO 3TN OOBLEKTHI
CYLLLIeCTBEHHO OT/INYalTCA Mo cocTaBy. B To Bpemsa Kak [1nyToH
NOKPbIT a30THbIM JIbOM, XapOH NOKPbIT BOASHLIM NbAOM, N €r0
NOBEPXHOCTb UMeET Doree HenTpanbHbIN UBET. B HacTosulee
BpeMS nonaratort, YTo cuctema [nytoH—XapoH obpasoBarnach
B pesyribTaTte CTOSIKHOBEHUA HE3ABMCUMO COPMUPOBABLLNXCS
[1nyToHa n NpoTo-XapoHa; COBPEMEHHLIN XapoH obpa3oBarcs
N3 OCKOJIKOB, BblOPOLLEHHbIX Ha OpouUTy BOKpPYr lNnyToHa; npu
9TOM TaKXe MOrfn obpasoBaTbCsA HEKOTOPbIE OOBLEKTHI Nosca
Kovnnepa.

e CormnacHo HEKOTOPLIM MoAENAM, XapoH MOXET ObITb
reosiorM4yeckn akTMBEH BMNSIOTb A0 HaNMM4ynsa XUOKocTn noa
NOBEPXHOCTbID. ITO ODOCHOBLIBAETCS TEM, YTO CNEKTPAsIbHbIN
aHanu3 nokasblBaeT Hann4yne rmapartos ammuaka, B TO Bpems
KaK noa OeNCTBUEM COJSTHEYHbIX U KOCMUYECKUX NMyYeun rnapathbl
aMMMaKa Ha NoBepPXHOCTU XapoHa AO0SKHbI
TpaHCcOopMUPOBATLCH 3a KOPOTKUN CPOK.









raHuMep TUTaH MepKypuit KanKucTo
5262 km 5150 km 4880 km 4806 km

@O0 00

nyHa eBpona TPUTOH NAYTOH THTaHWa
3642 km 3476 km 3138 km 2706 km 2300 km 1580 km







* YenoBeyecTBO 3HAET NuLLb OAHY NMaHETY rae
EeCTb XU3Hb — , HO MOXXEeT OHa eCTb Bcée
TaKku Ha Takux CnyTHUKaxX Kak EBpona u
JHUenaa, BeaAb Ha HUX TOXXe eCTb OKeaHbl U
cywa, atmocdepa n bnaronpusatTHas
Temnepartypa.

e ConHeyHas cucrtema B ranaktumke MneyHbiun
nyTb oaHa u3 okono 100 mnpa. cucrtem, a
BeQlb TaKUX ranakTuk oecumcrieHHoe
MHOXEeCTBO U XOTb Ha OO4HOM NnriaHeTe ,
KpOMe HalleUu AOMKHbI COCYLLEeCTBOBaTb
pa3yMHble POpPMbI XKU3HM.






