CNYTHUKW
[1J1dHET.




CosiHeyHasi cucmema npeacraBnser cobon 6onbLIYHO
ceMblo, cocToswyto 3 ComnHua, nnaHeT n nx CNyTHUKOB,
KOMET, acTepomaoB, DOSbLLIOro KONMYecTBa Mblfin, rasa u

Menkux Yactuy. B Hen HaxoguTcsa OeBATb NNaHET, ABE U3
KOTOPbIX HE UMEIOT HU OO4HO ro CnyTHUKa — aTo Mepkypun n
BeHepa. Y ocTanbHbIX Nf1aHET, 3a UCKMIOYEHNEM 3EMIN,
CNYTHUKN HEU3MEPUMO MEHbLLE CBOUX MNIMAHET.




3emMng




Y 3eMnu nmeeTcsa NuUlb OOUH CNYTHUK — JlyHa, HO HEOObIYanNHO
OonbLLWOoW NO CpaBHEHUIO C HEN CaMOW

JlyHa — eAUHCTBEHHbLIN CNYTHUK
3eMIn1 1 eANHCTBEHHbIN BHE3EeMHOU
MUp, KOTopbIn noceTunu noan. OHa
BpawjaeTca BOKpyr 3emnu no opobwure,
OonbLwas Nnoslyocb KOTOPOM paBHa
383 398 kM (akcueHTpucutet 0,055).
NNocKkocTb NYHHOW OpPOUTLI
HaKMTOHEHa K NSIOCKOCTU 3KNUNTUKMU
nog yrnom 5°09°. Nepunon obpaweHnsn
paBeH 27 cyT. 7 4yac 43 MMH. ITO
3Be34HbIN UNN cuaepuvecKkumn
nepuoa. Nepuon cMHoANYECKUN —
nepuop CMeHbl NiyHHbIX pa3 — paBeH
29 cyT. 12 yac 44 muH.

Nepuopa BpaweHnn JlyHblI BOKPYr CBOEeU OCU paBeH cugepuvecKkomy
nepuopay. NockonbKy Bpema ogHoro ooopota JlyHbl BOKpyr 3emnu B
TOYHOCTU paBHO BpeMeHU OaHOro obopoTta ee BOKpyr ocu, JlyHa
NMOCTOAHHO NMOBEpPHYyTa K 3emMsie O4HOU N TON XXKe CTOPOHOM.



JlyHa — caMbIn ApKMn o6 bEKT Ha Hebe nocne

ConHua. MakcumanbHas 3Be3gHas BerIMYmMHa Fa s
paBHa -12,7m. ¥ 4

Macca cnyTHuka 3emnu coctaenset 7,3476 : (watiTus
1022 kr (B 81,3 pa3 MeHbLUe Macchl 3emnu), w
cpeaHas NNOTHOCTL p = 3,35 r/cm3, e

3KkBaTtopuanbHbin pagnyc — 1 737 kM. CxaTtue ¢
NMOJIFOCOB NPAKTUYECKU OTCYTCTBYET.
YckopeHue cBOOOAHOro nageHusa Ha
noBepxHoCcTn coctaBnaet g = 1,63 m/c2.
TaroteHue JlyHbl He CMOINo yaepXxaTtb ee
aTmocdepy, ecnm oHa Korga-To m obina.

NMnoTtHoCTb JlyHbI cpaBHUMA € NFIOTHOCTbIO 3eMHOU MaHTUWN. [oaTomy y JlyHbI
nmbo HeT, N0 o4YeHb He3HauYnUTeNbHOe Xene3Hoe AApo. BHyTpeHHee cTpoeHue
JlyHbI N3y4yeHO No cenCMUYECKUM AaHHbIM, NnepeaaHHbIM Ha 3eMr npubopamu
KOCMUYECKUX IKcneauuum «AnonnoHy. TonwmHa kopbl JlyHbl 60—100 Km.
TonwmnHa BepxHen maHTun 400 KM. B Hen cencmmnyeckue CKOpoCTU 3aBUCAT OT
rMyouHbI U YMEHbLUAKTCA B 3aBUCMMOCTU OT pacCTosAHMA. TorwmnHa cpeaHeun
MaHTUM okono 600 km. B cpeaHen MaHTUN ceMCMMUYECKUE CKOPOCTU NMOCTOSIHHbI.
HuxHAa maHTna pacnonoxeHa rnyoxe 1100 km. Agpo JlyHbl, HaUMHaloLWeecs Ha
rmyouHe 1500 KM, BO3MOXHO, Xnakoe. OHO No4YTH He coaepXuT xenesa. lMoatomy
JlyHa nmeeT o4yeHb crnaboe marHMTHoOe norse, He NnpeBbllarLwee OAHON
AECATUTBLICAYHON 0NN 3€MHOro MarHUTHOro nons. 3aperucTpupoBaHbl MeCTHbIE
MarHUTHbIe aHOManuu.



N3yyeHne NnyHHbIX NOpoA, AOCTaBrIeHHbIX Ha 3eMJ10, MO3BONUIIO
oueHUTb Bo3pacT JIyHbl MeToaAoOM paguoakTMBHOro pacnaga. KamHu Ha
JlyHe ctanu TBepabiMu okono 4,4 mnpa. net Ha3ag. CornacHo Teopun
poccumnuckoro actpoHoma EsreHnmn Pyckon, JlyHa cchopmmpoBanach m3
OCTaTKOB NPOTONMaHeTHOro BelecTBa, OKpyXXaBLero Morioayr 3emMnio.
UHyI0 Teopuio paspaboTtan amepuKaHCKUU acTpoHOM Anuctep KamepoH:
OH cuyuTaeT, YTo 3eMnsa Ha cTaann PoOpPMMPOBAHUA CTONMKHYIACb C
KPYMNHbIM HeOeCHbIM TesioM. BbiOpoLIeHHbIe B pe3ynkraTte
CTOJIKHOBEHUSA OOSIOMKU 00 beAMHUNNCH B Hall CMYTHUK.

OOGpa3ubl NyHHbIX nopoa,
AocTaBreHHble Ha 3emnto. CneBa
1,5-KnnorpammoBbIU GasansT
OAHOro 13 JNyHHbIX Mopen. B
LLleHTpe aHOPTO3UT, N0 COCTaBy
MOXOXWUN Ha FTYHHYIO KOpY
BO3BbiWEeHHbIX permoHoB. CnpaBa
ropHblie nopoabl CO AHa KpaTepa,
oOpa3oBaBlUMecs B pe3yrnbrarte
nageHus meteopura.




lNpegnonaratoT, 4TO B paHHUe nepuoabl cBoen ucrtopuu JlyHa Bpawianachb
BOKpPYr ocu ObICcTpee U, criegoBaTesibHO, NoOBOpavyMBanach K 3emrie pasHbiMuU
yacTaAMU cBoen noBepxHocTu. Ho us-3a 6nmsocTtn maccuBHou 3eMsnu B TBepAOM
Tene JlyHbl BO3HMKanu s3HauuTesnbHble NPUNUBHLIE BOJHbI. lpouiecc TopmoxeHus
INlyHbl Nnpoaonxkancs Ao Tex Nop, Noka oHa He okasanacb NOCTOSIHHO NOBEPHYTOM
K HaM TOJIbKO OAHON CTOPOHOMN.

ATtmocepa Ha JlyHe npakTu4yeckmn oTCyTCTBYeT. ATO OOyCrioBfIMBaeT pe3kue
nepenagbl TeMmnepaTyp B HECKONbLKO COTeH rpaaycoB. B AHeBHOe BpeMA
Temnepartypa Ha noBepxHocTu gocturaet 130°C, a HOUbIO OHa onycKaeTcs Ao
—170°C. B 10 XXe BpemMs Ha rnyouHe 1 m TemnepaTypa No4YTn Bcerga nocTosiHHas.
He6o0 Hap JlyHon Bceraa yepHoe, NOCKONLKY Ans obpa3oBaHuA ronyooro uBeTa
Heb6a HeobOxoanM BO3AyX, KOTOPbLIM TaM OTCyTCTBYeT. HeT Tam n noroabl, He AYIOT
n BeTpbl. Kpome Toro, Ha JlyHe uapuT nonHasa TULLIUHA.

C 3emnu HabnopaeTcsa TONbKO BUAUMas
yacTtb JlyHbl. Ho 310 He 50 % noBepxHoOCTH, a
HeCKorbkKo bonbue. JlyHa obGpaliaeTca BOKpyr
3eMnu no annuncy, okosno nepures JlyHa
ABUXeTCcA ObICTpee, a OKOJIo anores —
MmeaneHHee. Ho Bokpyr ocu JlyHa BpawjaeTcs
paBHOMepHO. Bcneacreue 3Toro BO3HUKaeT
nu6bpayus no gonrote. BoamoxHas
HaMbOonbluana BefiM4MHa ee cocrtaBnsaeT 7°54".
Bnarogaps nMopauumn Mmbl UMeeM
BO3MOXHOCTb Habnoaatb ¢ 3eMnu Kpome
BUOUMOMN CTOPOHLI JlyHbI ele u
NPUMbIKaKOLLMe K HEN Y3KUe NONOCKHU
TepputTopmn obpaTHOU ee CTOPOHLI. B obLen
CINOXHOCTN ¢ 3eMnun MOXHO yBuaeTb 59 %
JIYHHOU NMOBEPXHOCTMU




MNMpun HabnoaeHn B Teneckon CTaHOBUTCS SICHO, YTO MOPSA U MaTePUKHU
yCbinaHbl Kpatepamu. OcobeHHO BblaensaTcs Kpatep KonepHuk u kpatep Tuxo ¢
pacxoasilMMUCS OT HEero noYTu No Bcem NoBepxHocTu JlyHbl 6enbiMmun nyyamu.
Ha Buaumoun ctopoHe JlyHbl KONM4ecTBO KpaTepoB, AnamMeTp KOTOpbIX OonbLue
1 kM, okono 300 000. Paamepbl KpaTepoB KOSieGnoTCA OT COTEH KUJITOMETPOB A0
HECKOJIbKMX CaHTUMETPOB. HekoTopble N3 HUX B LLEHTPEe UMEEeT XapaKTepHoe
oOpa3oBaHUe — rOPKY; Y HEKOTOPbLIX KpaTepoB Ha BHYTPEHHUX CTeHKaX MMeKoTCH
Teppacbl. Bo3ane cambix MonoabIiX KpaTtepoB MOXHO BUAETb Jiy4YeBble CUCTEMbI —
CBeTIble NMOosioChbl, KOTOPbIe PACXOAATCA BO BCE CTOPOHbLI. ITU JIy4YU MOTYT ObITb
BTOPUYHbLIMU KpaTepamMu, NOPOXAEHHLIMU OCKOSIKAMU MEeTeopUTa, KoTopble
oOGpa3oBanu Bo BpemMsi B3pbiBa OCHOBHOM KpaTep, HaXoAALWMNCA B LeHTDe.

KpaTtep QpatocdeH anametpom 61 km
obpa3zoBasricsi OTHOCUTENLHO HeAaBHO.
Ha ropnsoHTe BuAeH gpyron monoaomn

KpaTep — KonepHuk.




Bnaropapsa nccnegosaHnem AMC «JlyHa» n
nocagkam Ha NOBEepPXHOCTb aMepPUKaHCKUX
acTpOHaBTOB, MOBEPXHOCTHbIN FPYHT JlyHbI
uccnenoBaH XopoLwo. ACTPOHABTbI NPUBE3NM Ha
3emrto okoso 385 Kr NyHHbIX KAMHEMN.

NocTositHHaa 6ombapanpoBkKa JlyHbl KpoLeYHbIMU
MeTeopuTaMm ABNSAETCS NPUYMHOUN TOro, YTO BCH
ee NoBepPXHOCTb, Ha 9-12 meTpoB BrnyoOhL,
NOKpbITa CQI0EM MeJIKOro pasapooneHHoro
crekKwerocs BellecTBa, oopasoBaBLUEro Kak Obl
crexaBLUyoCA ry6anym Maccy. 3TOT TOHKUMN
CNoun NYHHOU NOBEPXHOCTU Ha3bIBaKOT
peaosiumom. Peronut ABNAETCA XOpPOLUUM
TePMOU3ONALNOHHbIM MaTepuarnom, NO3TOMY yxe
Ha rmybuHe HeCKOJIbKO CaHTUMETPOB COXpaHAeTCs
NOCTOSIHHaA Temneparypa.

Hun oguH KameHb, AoCTaBrIeHHbIN Ha 3eMIio,
HUKorga He noaBeprancs Bo3aeMcTBUIO BOoAbI UK
aTmocdepbl U He coaepKan opraHN4ecKnx
OCTaHKOB. JlyHa — abCONTHO MepTBbLIN MUP.

O6paTHasa ctopoHa JlyHbl ABnsAeTcA uaeanbHbIM
MeCTOM AJ1A aCTPOHOMUYECKUX HaONIOAEeHUN: OHa
3awmiaeT npubopbl OT U3Ny4YeHUs ¢ 3eMnu, a
HO4Yb Ha JlyHe anuTtcsa 14 3eMHbIX CYTOK.
OTtcyTtcTBMe atmoccepbl aenaet BO3MOXHbLIM
HabnwageHusa B NIOOOM AnanasoHe.







Mapc — nepBas
nocne 3emMrnu nnaHeTra
ConHe4yHoOM cUcTeMbl,
K KOTOpPOM 4YerioBeK
nposABus ocoobIn
UHTEepec C Hapexaom,
YTO TaM eCTb
pa3BuTas BHe3eMHas
Xu3Hb. Mapc nmeet 2
cnyTHuKa. OHU OYeHb
Marsbl U OFfIU3KK K ero
NOBEPXHOCTM.




B 1877 roay Acac Xonn u3 BawMHItoHCKon ob6cepBaTopumn OTKPbIN
ABa ManeHbKux cnytTHuka Mapca — ®ob6oc n Jeiumoc. CnyTHMku Mapca
HaMHOro meHbue JlyHbl. OHU 6ecchopMEeHHbI U COBCEM HEBESTUKM,
paccMmoTpeTb UX B HeOONbLIOW Teneckon TpyaHo. lNpupoaa cnyTHMKOB
Mapca octaeTcsa HessicHOMN, HO no doTorpacdhmam «MapuHepa-9» MOXHO
npeanonoXuTb, 4To n ®oboc, n lenmoc — KameHHble Tena. OHM BecbMa
CUINbHO OoTNMYarTCcsa oT Hawewu JlyHbl. Hn oAMH N3 HUX He paeT HOYbIO
CTOJIbLKO cBeTa, CKornbko JlyHa. ®oboc cBeTuT Ha Mapce npuMepHO Tak
Xe, Kak BeHepa Ha 3emMne, a [lenmoc — ewle cnabee. NoBepxHOCTbL 060UX
CNYTHUKOB UCKITHOYNTESIbHO TEMHas.

Poboc. CnpaBa kpaTtep CTUKHHU
nonepedvyHukom 10 kM. Yoap meteopwuTa,
oOpa3oBaBLUUN ITOT KpaTep, eaBa He
CnyTHuk Mapca Aenmoc. pa3pyLwun HebecHoe Teno.



Poboc coBepLuaeT obpaLleHne BOKpYr nNnaHeTbl BTPoe ObiCcTpee, Yem
cam Mapc BpawiaeTcs BOKpyr cBoeu ocu. 3a cytkn Mapca doboc
ycrneBaeT COBEpPLUUTb TPU NOSIHbIX 0OOpPOTa U NPONTHU eLlé ayry B 78°.
Ana mapcmnaHckoro HabnrogaTtensa oH BOCXOAUT Ha 3anage v 3axoauT
Ha BocToke. Mexay nocrnenoBaTtefibHbIMU BEPXHUMU KYyNbMUHaUUAMU
doboca npoxoaut 11 yacoB 07 MUHYT.




CoBcem nHaye aBmxetcs no Hedy [lenmoc. Ero nepunopn obpawieHunn
oonbuwe nepuoaa BpaweHna Mapca, Ho HeHaMHoro. [o3aToMy OH XOTA U
«HOpPMaribHO» BOCXOAUT Ha BOCTOKe U 3aXxoAuT Ha 3anage, HO
ABuXeTcA no Hedby Mapca kpanHe meaneHHo. OT ogHOW BepXHeWU
KynbMUHauum o crnepyrowen npoxoamt 130 yacoB — NATbL C NIULWLHUM
CYTOK.

NMoBepxHoCcTbL [lenmoca
Cc «BUKMHra-2».




FOnumep, Tbics4Mn NeT Ha3ag Ha3BaHHbIN B YECTb
Lapsi puMckux 6oros, rocnogcTByeT U cpeaun
neBaATU nnaHet Hawen ConHEeYHOM CUCTEMBI,

K Havany TpeTtbero
TbicadeneTua y lOnutepa
M3BECTHO 28 CNYTHUKOB.
YeTbipe N3 HUX OTNIUYAKOTCA
OonbLWMMU pa3MmepamMmu n
Maccon. OHM ABMXKYTCH
NOYTU MO KPYroBbiM opbutam
B NJIOCKOCTU 3KBaTopa
nnaHeTbl. 20 BHeWHUX
CMYTHUKOB HACTONbLKO
Aaneku oT nnaHeTbl, 4YTO
HeBUAUMbDI C ee
NOBEPXHOCTMU
HEeBOOPYXEeHHbIM rfa3om, a
IOnutep B HebGe camoro
AanbHero U3 HUX BbIrMAAUT
MeHbLe JlyHbl.







Uo — opuH 13 nepBbIX cnyTHUKOB KOnNuTepa, OTKPbITbIX B
1610 Tanuneem. Mo macce n pagnycy CnyTHUK Noxox Ha JIyHy v BugeH B
Heb6e OnuTepa Kak ApKMKU KpacHOBaTbIW AUCK UNKU nonymMmecsy. luameTp
No paBeH 3630 km. HazBaH cnyTHUK B YeCTb BO3n06fIeHHOU 3eBca 13
ApeBHerpeyeckoro muca, Kotopyro pesHuBas 'epa npeBpaTusrna B KOpoBY.




Ha WNo obHapyxeHo 20 aoencTBYHOLWMNX BYJIKAHOB, U3BEepraroLwmnX CynTaHbl
BbicoTou A0 300 kM. OCHOBHOM BblOpacbiBaeMbI UMM ra3 — QUOKCUA Cepbl,
3amMep3arowmn NOToM Ha noBepxHocTn Mo B Buae denoro teepaoro
BelecTBa. HekoTopoe ero KonmMyecTBO yrneTtaeT KOCMOC U 0Opa3yeT KosnbLo,
onosicoiBatouwee Onutep. OpaHxeBbin LBeT NnoBepXHocTU Mo oObAcCHAeTCA
OTJIOXKEHUAMM Cepbl U CKOHAEHCUpPOBaBLUEroca cepHucrtoro rasa. Ha Uo
3apernctpupoBaHa atmocdepa B 10 MUNNNOHOB pa3 pa3pexeHHee, YeM Ha
3emne. Ho aTta atmocdhepa nnotHee, 4yem Ha Mepkypumn.




NoBepxHocTb Mo monoaa (en
OKOJ10 MUJINIMOHA NeT) 3a
CYeT NOCTOAHHOM
CEeUCMUYECKON aKTUBHOCTM:
Ha HEeW NOYTU HeT
MEeTEeOPUTHLIX KpaTepoBs;
3aTO OOHapyXeHbl NaBoBbLIe
NOTOKMU M O03epa YepHou
cepbl. PacyeTbl NOKa3bIBaloT,
yTo U0 pasorpeBaeTcs 3a
CYET OrPOMHbLIX NPUSTUBHbLIX
Bo3aencTteumn ot KOnurtepa,
EBponbl n NaHumepa.
CnyTtHukn FOnutepa nexar B
obnacTtu BNUAHNA
MarHMTHOro norss, u 3To,
BO3MOXHO, TaK)XXe obbAcHAeT
BYJIKAHUYECKYIO
aeaTtenbHocTb Uo.

NMnotHocTb WO — 3,55 ricm3.
Moo pacnnaBneHHOMN
CUNTUKAaTHON 0OONOYKOMN
HaxoAauTcH Xenesmcrtoe

A4po0.

Kopa n3 cepebl
W coneun u

nurocdepa

Tansie unu
TBEPALIE
CUNUKaTH!



Y yaps onmMmnunleB ObINI0O MHOrO XeHWwUH. OyepeaHas U3 HUX —
LapeBHa EBpona, cueHy NoxuweHnsa KoTopon 3eBCOM-0bIKOM

Bbl He pa3 Mornu BMaeTb B my3esax. B yectb Hee MNanunen n
Ha3Ban o4yepeaHOU OTKPbITbIU UM CMYTHHUK.




Pagunyc

Eeponbi 1569 km. OHa
NOKpbITa BOAAHbLIM
noaowm. lNo-
BUAMMOMY, noa
neasHOU KOpPKOWU
TOJILLUHON B

100 KMNnomeTpoB
cyliecTByeT BOAHbIU
OKeaH, KOTOpbIn
noKpbiBaeT
CUNIMKaTHoOe Aapo.
NMNoTHOCTbL CNyTHUKa
AOCTaTOYHO BbICOKas
— 3,04 r/icm3.




Te nuHUK, KOTOpPbIEe BUAHbLI Ha dpoTorpacdpuax, —
3TO TPEeLMHbI B TONICTOM BoasiHOM Kope. Ux
TOSILWMHA MHOrAa NPeBOCXOAUT COTHKO KUITOMETpPOB,
a AnMHa AOCTUraeT HeCKONMbKUX ThICAY
KurnomeTpoB. Ha noBepxHocTn EBponbl
NPaKTU4YeCKU OTCYTCTBYIOT KpaTepbl, YTO FOBOPUT O
MOJ1I040CTN NOBEPXHOCTN CNYTHUKA — COTHU ThbICAY
WS MUIJIMOHLI NneT. Ha Hen HeT BO3BbILWWEHHOCTEN
6onee 100 m BbICOTOM.

7 pekabpsa 1995 roga kocMmmnyeckasa ctaHUus
«Manuneo» Bbiwna Ha opouty KOnuTepa, Yto
NO3BONUSIO HAaYaTb YHUKalNbHbIe UCCrieAoBaHUA ero
yeTblpex cnyTHUkKoB: Uo, NaHnmMmepa, EBponbl u
Kannucrto. MarHutometTpmnyeckne namepeHus
nokKasanu cylecTBeHHble BO3MYLLEHUSA MarHUTHOro
nona KOnutepa B6nn3u EBponbl n Kannucro.
OOBLACHUTL 3HAYUTESIbHYO UHAYKUMUIO U
HabnwgaeMble BO3MYLLUEHUA MarHUTHOrO NONSA He
NO3BONSAET rMNoTe3a O CyweCcTBOBaHUN Y 3TUX
CNYTHMKOB BHYTPEHHero sgpa 3
deppomMarHuTHOro BelecTBa, NOCKOSIbKY B TaKOM
crlyyae MarHMTHoe norne, cnagaa obpatHo
nponopunoHaribHO Kyby paccTtosiHusA, Obifo Obl B
BOCEeMb pa3 MeHbLle Habnogaemoro.



NMNo-Bngumomy, BbiiBrieHHbIe BapynaumMm MarHUTHOro nonsa y
CMYTHUKOB OOBACHAIOTCA HaNN4YMeMm «noa3eMHOro» oKkeaHa ¢
CONMEeHOCTbIO, OSIN3KOMU K coneHocTu okeaHoB 3eMnu (37,5 %o).
Bo3moxHoe cylwecTBoBaHMe NOA3€MHOro BOAHOro okeaHa Ha
EBpone anckyTupyetcs yxe 6ornee AByX OeCATUNETUMN.
AKKpeunoHHbIe, paanoreHHble U MPUNMBHbIE NCTOYHUKM TenJsia Ha
CNYTHUKEe O4OCTAaTOYHO MOLHbI, YTOObI CTaTb MPUYUHOW
00e3BOXMBaHUA IMYOUHHBLIX cnoeB U (popMnpoBaHUA
NPUNOBEPXHOCTHOroO criosi BoAabl TonwmHon 6ornee 100 km.
paBUTaLMOHHbLIE U3MEepPeHUsl, NpoBeaAeHHbIe annapaTtypou CTaHLUU
«ranuneo», nogreBepaunu audpdepeHumaumto Tena EBponsoi:
TBepAaoe AApOo U BOAHO-rNeAAHOU NOKPOB ToNWMHOU oKono 100 km,
XOPOLLUO OTPaAXarLNN CONMHEYHbIe Ny4Yn. Bo3MOXHO, 3TOT OKeaH
Aaxe TensbiU: CYLWECTBYHOT MPeAnofioXeHUs o CywecTBOBaHUM B
HeM NMPUMUTUBHbIX hopM XU3HU. MnaHnpyroTca mexayHapogHble
Excne.quuuu ANA nccriegoBaHUA npegnonaraemMbiX OKeaHOB

Bponbl.



Cambin 6onblion cnyTHUK B cucteme KOnutepa n BooGue B ConHe4yHOM
cuctemMe HasBasnu B YecTb NlaHMMeOa — CbiHa TPOSAHCKOro Laps,
noxuweHHoro 3eecom Ha Onumn, rge oH ctan pa3HOCUTbL boram HekTap.
Paauyc cnytHuka 2631 km. o cBoemy agnameTpy OH npeBOCXoauT
Mepkypun. OgHako, cpeaHss NNOTHOCTb TaHUMeOa BCcero nullb

p =1,93 r/lcm3: Ha cNyTHNKe OYeHb MHOIO NbAa.

BHewHe no doTtorpacpuam NaHumea HanommHaeT JlyHy, HO OH 3HAYUTENBLHO
KpynHee ee. 40 % noBepxHocTH [aHUMeaa nNpeacTaBnAT COO0ON APEBHION
MOLLHYIO JlesiHYI0 KOpY, NOKPbITYIO KpaTepamu. 3,5 munnuapaa net Ha3aa
Ha HeU NOSABUNINCb CTPaHHbIe 006facTu, NOoKpbITbie 6opo3aamu. OrpomHble
yAapHble KpaTepbl Ha NoBepxHocTu NaHMMena obpa3oBanncb B 3MOXy
obpa3oBaHUA CNyTHUKOB U nnaHeT. Monoablie KpaTepbl MMEKOT CBETNoe AHO
N oOHaXaloT neasiHyro nosepxHocTb. Kopa NaHMMeaa coctonT U3 cmecu
NbAa N TEMHbIX FOPHbLIX Nopoa.




NepanHaa Kannucto

Ha3BaHHbIN B YeCTb nNpeBpalieHHon B measeauuy Humdbl Kassiucmo cnyTHUK
pa3mepom npumepHo ¢ MepKypun — Tpetumn no BennyiuHe nocne NaHnmena n
TuTtaHa, ero guameTp 4800 kKM, a cpeaHana nnotHocTb p = 1,83 r/lcm3. BoasHon
nen Kannucrto coctaBnsieT o 60 % maccbl cnyTHuKa. Y Kannuncto HanaeHo
CcOOCTBEHHOE MarHUTHOE none HanpsXXeHHOCTb 750 MTn Ha NOBEPXHOCTMU.
NMNoaTomMy npeanonaraeTcs HarM4Yne MeTansiM4ecKoro sapa nog CUNMKaTHoOun
KOPOW.




Tak xe, kKak u y NlaHuUmMega, cBeTnble KpaTepbl — 3TO 6onee no3gHue
oOpa3oBaHUA Ha NOBEPXHOCTU CNyTHUKA. X TamM OrpoMHOE KONM4ecTBO:
ocoboe BHMMaHUe npuBnekaeT Basieanna, HanoMmuHarowasa 6accemH Kanopuc
Ha Mepkypuu. Bo3pacT noBepxHoCTH KannucTo u3mepsieTcs Munnuapaamm
NleT; Ha HeM NpPaKTU4YeCKN OTCYTCTBYIOT crefbl BYJFIKAHUYE€CKON AeATEeSNIbHOCTMU.
ECNi HanMume oKeaHa Ha EBporne MOXHO cuuTaTb AOCTAaTOYHO
npaBaonoaoOHbIM, To Ana Kannucro 6onee BeposATHO ero orcytcTBue. XoTs
MOLLHOCTb aKKPeUMOHHbIX U paAUOreHHbIX UCTOYHUKOB Ternsna Ha CNyTHUKe
Onu3ka K Tpedyemoun Ana BO3HUKHOBEHUSA Xuakou dpa3sbl, TO €eCTb TemMnepaTtypa
AOIKHa ObITb He MeHee 0° C, rpaBUTaLMOHHbIE U3MepeHus ¢ bopTa «lanuneo»
NnoKa3sasiv, YTo 3TOT CMYTHUK COCTOMUT TOSNbKO U3 MeTanfIm4ecKom 000I04KU U
nbaa.

Cucrema
KOHLUEHTPUYECKUX
TpewwuH Banranna (B
NeBOM YacTu
¢doTorpacdumn) umeet
AvnameTtp Gonee

3000 km. Kak Kpyrn Ha
BoAe pa3bexanucob
TpewWwuHbl NO
NOBEpPXHOCTU CNyTHUKA
nocne yaapa
FMraHTCKoro
MeTeopuTa




CnytHuku CaTtypHa

e Cucrema cnymHukoe CamypHa [oBOnbHO cnoxHa. N3BecTHbl 30 CyTHUKOB,
XapaKTepUCTUKN KOTOPbIX BHeCEHbI B Tabnuuy. [lBeHaauaTb U3 HUX OTKPbITbI
3a nocrnegHue HeCKOJIbKO rerT.







CnyTtHuku CaTtypHa (M Apyrux nraHeT-ruraHToOB) MOXHO pa3fennTb Ha ABe
rpynnbl — perynsipHble U upperynspHble. PerynsipHble CyTHUKU OABUXYTCS MO
NOYTU KPYroBbIM OpOMTaM, nexawmm Hegarieko oT nnaHeTbl BONU3u ee
3KBaToOpuanbLHOM NNOCKOoCcTU. Bce perynsipHble CNyTHMKU oOpaliaroTca B
OA4HOM HanpaBJieHUU — B HanpaBfieHMN BpaLleHNAa caMoun nraHeTbl. ATO
yKa3blBaeT Ha TO, YTo chopMMpPOBaNnUCb 3TU CYTHUKN B ra3onbiyieBOM
obGnake, oKpyxaBLUeM NMnaHeTy B nepuop ee poxaeHus. B otnnuume ot HuX,
upperynsipHble CyTHUKU OOpallaroTcsa aareko oT niaHeTbl, N0 XaoTUYeCKUM
opbuTtam, AICHO yKa3blBalOLWMUM, YTO 3TU Tesla ObINn 3axBavyeHbl NNaHeTon
CpaBHUTESIbHO HeJ4aBHO U3 YMCNa NporieTaBIMX MUMMO Hee acTepouaoB UMKU
agep KOMerT.

Mumac.
OrpomMHbIN
yAapHbIN KpaTep
Nepwenb nmeer
okono 130 km B
aAnameTtpe




BONbLLWWHCTBO CNYTHUKOB COCTOMUT U3 NbAa: UX NMOTHOCTbL He NnpeBblllaeT
1400 kr/m3. Y Hanbonee KpynHbIX CNYTHUKOB (hopMunpyeTcsi KaMeHUcCToe
aapo. Moyt BCce cCnyTHMKU BCcerga NoBepHyThbl K NflaHeTe 04HOMU CTOPOHOMN.

JHUenaa — camMmoe cBeTnoe Teno
ConHe4yHou cuctemsbl (anbLbeno
6nusko Kk 1). OHO NoKpbITO, NO-
BUAUMOMY, TOHKUM crioem uHes. [1Ba
Hanboriee KpynHbIX KpaTepa cnpaBa
HocAT umeHa Anu babbl n AnaaguHa

Techma sHameHnTa KpaTepom Oauc
(400 kM, okorno 2/5 gpnameTtpa
CMYTHMUKA) U TMFAHTCKUM KaHbOHON
UTaka, npoTsaHyBLWIMMCSA Ha 3 ThICSA
KUITOMETpPOB.



Teghus, otkpbiTaa B 1684 [IxoBaHHU KaccuHK, Kak Obl «naceT» ABa ApPYrux
cnyTHuKa — Tenecto n Kanunco, pacnonoxeHHbixX Ha 60° Bnepeaun n nosaau
Tecomn. NonobHLIM 06pa3om aBurarotTca TposHUbl BMecTe ¢ FOnutepom. CnyTHUK

nepen cobow nmeet n apyras KpynHas nyHa — JJuoHa.

Ha cnyTHuke CaTtypHa Pee

AuvoHa. KpynHenwunn Kkparep ecTb KpaTepbl AUaMETPOM
l:aﬂ:ET pa3mepbl okono BNAoTb Ao 300 kM. 710
KM B nonepevyHuke BTOPOI1 N0 pasmepam

(nocne TutaHa) cnyTHUK
CartypHa



TeMHbIn ['unepuoH He UMeeT NOCTOAHHON CKOPOCTU BpaLleHUA BOKPYr cBoeun
OCU: OHA MEHSIeTCA B Te4YeHMe Mecsla Ha AeCATKU npoueHToB. CnyTHUK
CaTtypHa ®Peba obpallaeTcsa BOKPYr nnaHeTbl B 00paTHYI0 CTOpPOHY. Menkas
Nbifib OT HEro nonagaeT Ha «nepeaH» (No xoay ABUXKEHUA) NOBEPXHOCTb
Slnema, BbI3bIBasi CUNIbHOE ee NoYepHeHue.

'MnepunoH —
TeMHbIN
CNYTHUK
HenpaBuUIibHOMN
¢dopmbl C
XaOTUYECKUM
COOCTBEHHbIM
BpaweHnem

Aner.



Cambiv KpynHbIn cnyTHUK CaTypHa, TumaH, oTKpbITbIK B 1655 roay
XpuctunaHom lNonreHcom, no cBoen BeriMinHe npesocxoauT nnaHety Mepkypun.
Ero puameTtp 5150 km. MnotHocTb TuTaHa p = 1888 kr/m3.

Ero BHyTpeHHee CTpoeHue
NOXOXe Ha CTpoeHMne
HONMUTEPUAHCKUX CMYTHUKOB. Y
TuTtaHa npegnonaraeTca Hanu4yne
TBepaAoro KaMeHUCToro sapa u
neasiHon ooonoyku. AMC
«Bosaxep-1» npowen Ha
pacctosiHum Bcero 7000 km ot
cnyTHuKa. Y TutaHa nnoTHas
KpacHo-opaHXxeBasi aTmoccepa ¢
oGrnakamMu BbICOTOM OKOJIO
200 KM, Yyepe3 KOTOPYHO Heslb3A
pa3nuMunTb AeTarniv NoBepPXHOCTW.
Ammocgepa TumaHa COCTOUT Ha
85% u3 a3ota, Ha 12% wn3 aproHa,
okono 3% 3aHUMaeT MeTaH,
OOHapyXeHbl TaKXXe npumecu
Kucrnopopaga, sogopopaa, 3taHa,
nponaHa u gpyrux rasos.
NMNosBunucb cBnaeTenbLCTBa O
CyliecTBOBaHUN
KpaTKOBPEMEHHbIX MeTaHOBbIX
o0nakoB; BO3MOXHO, Ha TutaHe
MayT MeTaHOBbIe OO0XAMN.



e CywecTtByeTt
BEpPOATHOCTb, YTO NoA4 CNor NOrMoWeHuAa ynerpad MoneTa
aTMmocdepon HaxoanUTcA
MeTaH-3TaHOBbIN OKeaH
rmyoHon B HECKOJIbKO
KUITOMETPOB.
Cnyckaembin annapart
«"onreHc», KOTopbIN B
Hosi6pe 2004 ropa oyaer
AoCTaBneH K TutaHy
AMC «KaccuHun»,
obopyaoBaH ABYyMSA
nocagovHbiMU
cuctemamum: ans
nocagku Ha TBepAayro
NOBEPXHOCTb U
NPUBOAHEHUSA Ha
npeanonaraeMbiu OKeaH
CNyTHUKA.

ONTUYECKAA AEIMKA

ONTHYECKMM NKUMB
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JaBneHne Ha NOBEepPXHOCTU NPUMEPHO B NonTopa pa3a 6onbLue, 4em Ha 3emMne.
TemnepaTtypa BepxHux cnoeB atmocdepbl coctaBnsieT 150 K. [MoBepxHOCTb
TutaHa xonogHee, npumepHo 100 K. MeTaH nrpaet BaxkHyro posib B nogaepXaHuu
TennoBoro pexuma atmocdepsbl. bnarogapsa emy Ha TutaHe HabnogaeTcA HeYTO
noaobHoe 3eMHOMY nNapHuUKoBomy 3adhhekTy, n3-3a yero armoccepa TutaHa
nmeeT 6onee BbICOKYI TemMmnepaTtypy. ConHeuHble fy4u pa3pyLiaroT MONeKyrbl
MeTaHa; 6e3 NOCTOAHHOro ero NonosIHeHUA BeCb aTMOC(epHbLIN MeTaH OOIMKEeH
6bin Obl pa3pywuTtbcs B TedeHne 10 munnmoHoB neT. BbigBuraroTca ase
rmnoTe3bl NOMNOSIHEHUA 3anacoB MeTaHa: nageHne KOMeT U Hanuuue
AEeNCTBYOLWMX BYNKaHOB. Ha noBepXHOCTU 3TOT ra3 MOXeT cyLlecTBOBaTb BO
BCceX Tpex ha3ax, No3ToOMy Ha TuTaHe MOryT ObITb MEeTaHOBbLIE OKeaHbl U PEKMU.




YpaH
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HecMoTpsa Ha CNOXHOCTbL HAGNAEHN, aCTPOHOMbI NPOLUSbLIX BEKOB OTKPbINN
NOYTU BCe KPYNHble criymHuUku YpaHa. CnyTHUKOBasA CUCTEMaA JIeXUT B
3KBaTOpUanbHOM NNOCKOCTU NJSIaHeTbl, TO €CTb NOYTUN NepPneHAUKYNAPHO K
NSIOCKOCTU ee opOouTbl. BHyTpeHHUe 10 NnyH — MmaneHbKue no pasmepam.
CnyTtHuk 1986U10, HangeHHbIN No ctapbiMm ¢poTorpachmam, nepegaHHbim ¢ AMC
«Bosapxep-2» B 1986 roay, noka He umeeT COOCTBEHHOro UMeHu. Ero, Kak n
Apyrvue cnyTHUKK YpaHa, Ha3oBYT B YeCTb reposi Kakon-HMbyab nbechbl
Lekcnupa

CnyrHuku Ypana OQoepon u Tumanusa 0o4eHb MOX0KHM APYr Ha aApyra. Ux paauycsl
NpUOJIU3UTEIBLHO BABOe MeHbIIe paanyca Jlynbl. IloBepxHOCTH 00€HX JIYH MOKPBITHI
CTAPbIMH METECOPUTHBIMHM KPaTepaMH U CETKOM TEKTOHMYECKHUX Pa3JIOMOB C
NPU3HAKAMHU JIPEBHEr0 BYJIKaHU3Ma. Uepe3 Bce w:xkHoe nmoaymapue QOdepona
MPOXOANUT IIMPOKAS TEKTOHHYECKAS 0JUHAy TAK/Ke JOKA3bIBAKINAA BYJIKAHUYECKYIO
NeSITeJIbHOCTh B NMPOULIOM. TemMmeparypa Ha MOBEPXHOCTH CIIyTHUKOB OY€Hb HU3KAs,

oxoJ10 60 K.

Konvua Ypana 6n11m ciaydaiino oonapy:kennl B 1977 roxy Bo BpeMsi NOKPBITHS
Ypanom sipkoii 3Be31bl. [Ipu 3TOM 3Be31a Murnya 9 pas 1o u 9 pas nocie Toroy Kak
YpaH ee MOJTHOCTHIO 3aKPblla Tak ObLIM OTKPBITHI AEBATH IUIOTHBIXy Y3KHX H JaJ1€KO
OTCTOSIIIIMX JAPYT OT APYra TeMHBIX KoJienl YpaHa. Illupuna nx Bcero 1-10 xwm,
TOJILKO camMoe HIMPOKOoe BHElIHee KOJIbIO uMeeT pazmep 96 km.

Koaba Ypana npaktuuecku dyepHble: anaboeno pasHo 0,03. Onu cocrosT u3
KAMEHHCTBIX YaCTHI[ He KPYIHee HECKOJIbKHX METPOB B MomepeuHuke. Kaxmoe
KOJILIIO JBHIKETCS MPAKTHYECKH KaK eIuHoe Iejioe. IIpodieMa ycTOMYHBOCTH KOJIeIl
YpaHa ocraercs MoKa Hepa3peleHHO!a



Ha noBepxHoCTH
TuTtaHnn oGHapyxeHo
OrpoOMHOE€ KOJfIM4ecTBO
KpaTtepoB. CTeHbl
HEeKOTOpPbIX KAHbLOHOB
KaXyTCA CBEeTNbIMM, TaK
KaK NMOKPbITbI JIbJOM.

Ha maneHbkoun
MupaHnpe
OOHapyXeHbl
rMMraHTCKue KaHbOHbI
rmyobuHON HECKOJIbKO
KUJTOMETPOB.

IpeBHAA neasiHas
noBepxHocTb O6epoHa
M3pbiTa KpaTepamu



HenmyH — BocbMas nnaHeTta oT ConHua n yeTseprtas
No pasmepy cpeamn nrnaHer.







CnyTHUK TpumoH, oTKpbITbiY B 1846 rogy Yunbamom Jlaccennom, no pasmepam
npeBocxoaut JlyHy. Ob6pallueHne Bokpyr HentyHa obpaTtHoe, NO3TOMY y4YeHble
cuYMUTaloT, YTO TPUTOH ObIN 3axBavyeH HentyHom 13 nosica Komnepa. B TputoHe
cocpenoTo4vyeHa NoyYTn BCA Macca cnyTHUKoBon cuctembl HentyHa. Otnuyaercs
OOnbLION NFIOTHOCTLIO: 2 r/lcmM3

Ha TputoHe o6HapyXeHbl CKarnbl,
KpaTepbl, TEMHbI€ MOJIOCHI
BYJIKAHUYECKOro NPOUCXOXAEHUS.
«Bospxep-2» caenan CHUMKU
KpacHoro nbaa Ha TpuToHe, Ha
akBaTope c¢oTorpachupoBan
ronyooun nen n3 samep3Lwiero
MmeTaHa. FOXXHaa nonsipHas wwanka
COCTOMT U3 a30THOrO NbAa, U3 Hee
Ha BbICOTY B HECKOJIbKO
KUITOMEeTPOB ObIOT remsepbil.
lNoBepXHOCTb CyTHUKaA CBeTNasa n
oTtpaxaet okono 80 % nagarowmx
CONMHEeYHbIX ny4vyen. TPUTOH umeeT
paspeXXeHHYH a30THYH
aTmocdepy (aaBneHue Ha
noBepxHocTu okoso 10 mm pT. cT.).
Temnepartypa Ha TpuToHe —235°C.  Camblit 6onbloi cnyTHuk HenTtyHa — TPUTOH.




lNocnepHan nnaHeta ConHeyHOU cucteMbl — [171ymoH —
Kpolwle4yHas XxonoaHas nnaHeTta, pacnonoxeHHas B 40 pa3
Aanble ot ConHua, yem 3emMns




Ewe HeCKONbLKO AeCATUNEeTUMN CnycTs nocrne oTkpbITuaA MNnyTtoHa He ObINO
M3BECTHO, YTO Y HEero ectb cnNyTHUK. OH NpakTU4YecKn criy4yamHo Obin oOHapyXeH
B 1978 roay. PaboTas ¢ chotorpacpmnyeckumm n3odopaxeHUAMm nraHeTbl,
aCTPOHOMbLI 3aMeTUSIN, YTO HAa CHUMKaX criaban 3Be3aoyvka, Kakon nony4vyaeTtcs
npu potorpachmpoBaHumn MNnyToH, BbIrNAAUT cnerka yanmMHeHHOU. 9TO OTKPbITUE
aCTPOHOMbI HECKOJILKO pa3 nepenpoBepunivu u yoeamnuco, 4to y lNnyToHa ecTb
cnyTHUK. OH ObIN Ha3BaH XapoOHOM — B YeCTb flereHaapHoOro nepeBo34YmnKa Ayl
yMepLux B noa3eMHoe uapcteo Amnaa.

XapoH HaxoguTtca Ha pacctoaHun 19 405 km oT ueHTpa lNnyToHa 1 ABUXeTCcA No
opbuTte, pacnonoxeHHON B 3KBaTOpMaribHOM NIIOCKOCTU NnaHeTbl. OH NOCTOAHHO
obpatueH k MnyToHy ogHoM cTopoHoW, kak u JlyHa k 3emne. Ho ngeansHocTb
3TOW CMHXPOHHO ABUXYLLEUCH Nnapbl 3aKrio4yaeTcs B TOM, 4To M lNnyToH Bceraa
NoBepPHYT K XapoOHY O4HUM U TeM Xe nosnyLwapuem. D,perMM crnoBamu, nepuobl
BpalleHUn o60UX Ten BOKPYr CBOMX O0Cen n opobutanbHbIM nepuoa, Xap0|-|a
coBMnaaaroT, OH paBeH 6,4 cyTok. MoxeT ObITb, U Hally NJIAHETY XAeT B AaneKom
OyaylieMm Takas Xe y4vyacTb.

AOwameTp MNnyTtoHa 2390 kunomeTpoB, a ero cnyTHuka — 1186 kunomeTpos.
NouctnHe yHnkanoHas napa! Hurpe 6onble B ConHeYyHOU cucteme He
BCTpeYyaeTcs TaKkoro, YTobbl nnaHeTta Obinia BCero nNuiub BABOe bonblue cBOero
cnyTHuKa. BnonHe cnpaBseanueo lNnyToH Ha3biBalOT ABOMHOM NilaHEeToOMN.

CnyTHMK XapoOH MMeeT NPUMEPHO TaKYHO e NMOTHOCTb, KaK U CMYTHUKU
CartypHa. O ero npupogae (kak n o npupopae lNnnytoHa) Henb3s cKa3aTb MOYTU
HU4Yero, KpoMe Toro, 4Yto no uBetTy XapoH HeCKonbKo ronybee, yem MNnyToH. 310
MOXEeT O3HayaTb, YTO OHM OOpa3oBariMCb He U3 eAUHOro obnaka, a y>xe NnoTom
ObININ KaK-TO cBeAeHbl BMeCTe HeEBEAOMbIMU HAaM OOGCTOATENbLCTBAMM.

UccnepoBaHua otganeHHbIX obnacten Hawen ConHeYHOU CUCTEeMbl BO3MOXHbI
TONbKO U3 KocMoca. [locTaToO4yHO cKa3aTb, YTO AaXe B caMble CUNbHbIe
Tereckonbl ¢ 3eMfiu HeBO3MOXHO yBuaeTb XapoH u lNnyToH pasaenbHo.



NccnenoBatensckasa paboTta K ypoKy aCTpOHOMUM
BbINofHEHa y4yeHnkoM 11-6 krnacca
HoBuukum ViBaHOM



