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CosiHEYHAs cucTEMa OrPOMHA M YAMBUTEIIBHA, a €€ TPAHULIBI
HaXOJISITCA B OJJTHOM CBETOBOM IOy OT 3€MIJIA, C KOTOPOU BBI
ceifuac yuraere. MUIIMOHBI aCTEPOUIOB, 8 OOJBIINX IIJIAHET U
0oJiee S MabIX BPalalOTCA OKOJIO 3ayPSITHOM, HO TAKOU
ponHou 3Be31b1 — CosHIIa. B ¢BOIO 04epeib, COTHU CITyTHUKOB
BpAIAIOTCSA BOKPYT CBOMX IIAHET.

K coxxaneHuro, He MHOTHE TOHUMAIOT PeajbHbIC MACIITaObl U
paccTosiHua B COJTHEYHOM CUCTEME, IIOTOMY UTO Ha MOJICNISX U
MAaKeTax 3TO TPYJIHO IMOKa3aTh. Tak, €CiIM Mbl OTIIPABUM
cooOl1eHue 14 xxutenei Turana, JeTsiiee co CKOPOCThIO
CBETa, OHO JIOILIO OBI 10 HErO TOJBKO Yepe3 80 MUHYT.
Brnipouem, MHOTHE IPENCTABIISIIOT PACCTOSTHUE OT 3EMJIM 10
JIlyHbl HEIPaBUIIbHO. MEX1y TAKUM PACCTOSHUEM JIETKO
nomectsTcs 30 3emelb.

B ConHeuHOM cucTemMe 04EHb MHOTO YJIMBUTEIIBHOTO, KX IbIN
CIYTHHK U Ka)KJ1asl TJIaHeTa KAET HAC, JIFOJEH, KOTOpbIE OyIyT
OCBaMBATh KOCMUYECKOE MPOCTPAHCTBO, KOO KUTh 0€3 3TOTO MBI
HE MOEM, 3QJI0T HAIIETO BbKUBAHUS — U3YUYEHHUE U
T000MBITCTBO. YUTO 7K€ CKPBIBAIOT B c€0€ JIABOBBIE TPYOKHU
JIynsl 1 Mapca, B KOTOPBIX MOTYT HTb IEPBbIC KOJTOHUCTHI.
[TonnmoBepxHOCTHBIE OK€aHbl EBporbl, JHIEenana, ['anumena, B
KOTOPBIX MOTYT IUIECKATHCS NHOIIAHETHBIE PBIOBI, MOPCKHUE
3BE3/bI U k1. ATMOc(]epa Benepsl u Turana, cTosb
Oyaopakalllero YU4€HbIX U IIPOCTHIX JIFOJCH, HOO SBISCTCS
€UHCTBEHHBIM TeJIOM B COJIHEUHOM CUCTEME IIOMUMO 3E€MIIH C
IJIOTHOM HESTOBUTOM JIJIsl YeJI0BEKa aTMOC(epoii U ¢
KUJIKOCTBIO HAa MOBEPXHOCTU. OCTAIbHBIE 9 MUPOB, Y KOTOPBIX
BO3MOYKHO €CTh ITOAIIOBEPXHOCTHBIN OKeaH. CTOIb KPacCUBBIE
JIeITHbIE TUTAHThI, C BUAY NIOX0XXHUI HA BOJAHBIK Mup HenTyH u
Oo6nako Oopta? Bcé To TpeneT HHTEpeC U TAHET K KOCMOCY,
0J1aroj1apst KOTOPOMY MBI BCE €CTh.



B sToii kHUTE/CTIpaBOYHUKE OyIeT paccKa3aHa caMasi HOBas, YTO
€CTh Ha JITaHHBIM MOMEHT MH(OpMAIUs O BCEX CITyTHUKAX, 8
IUIAHET, 5 KapJIUKOBBIX IUIAHET U O BCETO JIUIIb OJHOU 3BE3JIE,
0€3 KOTOpOil ObI HaIlle CYIIECTBOBAHNE HE OBLIIO OBI
BO3MOKHBIM. /[aBalTe k€ HAYMHATH HAIIIE TyTEIIECTBUE K
pa3HbIM MHUpam!



Mepkypuit. Mepkypuii camas nepsas rianera ot ColHua,
OTKPBITUE KOTOPOM YEIOBEK CAESIIAN 3a40JTr0 A0 IIEPBOro
TeJEeCKoma. XOTs IUIaHEeTa yaJieHa OT Hac MEHbIle, yem Mapc,
MOJIETHI HA HEE UIATCS B 6 pa3 OJbIIE, YEM HA KPACHYIO
anety. [Ipobiema kpoeTcs B TpaBUTAIIMOHHOM BO3/ICUCTBUU
CouHIa, KOTOPOE U3PATHO CTAPAETCS MTOMEIIATH aIlnapary
JOJIETETH A0 3TOr0 YAUBUTEIBHOIO MUPA, MHOTUM
HEOTJIMYUMBIM OT JIyHBI.

[Inanera HaXOAUTCS B MPUJIMBHOM 3aXBaTe, IO TOM Ke
MPUYKHE, YTO U MOJIETHI HA Hero AisaTcs 1260 qHel — 0Ju30CTh
K 3Be3/1e. I13-3a 3TOro ojHa cropoHa, noBépHyTtas k CojHIy,
OYEHb ropsvasi, X0Ts X0JIOJIHEE MOBEPXHOCTH BeHephl — Bcero
350 rpagycoB. OOpaTHas CTOpOHA - HA0OOPOT, OYEHb XOJIOIHAS,
¢ Temreparypoi B -175 rpagycoB. OgHaKo TaM, IJie¢ HaXOAUTCS
JVHUS TEPMUHATOPA, OTEJISIONIAs] OCBEIIEHHYIO YacTh T€Ia OT
HEOCBEIIEHHOM, TeMIepaTypa 0koy0 60 rpaaycoB, U 3apbIBIIUCH
B 3€MJIIO YEJIOBEKY OyzeT KoMGbOPTHO, MO0 HU paaualius, HU
nepenajpl TeMIepaTyp He OyIyT eMy CcTpaliHbl. MoryT ju
PaBHOMEPHO I10 BCEW JIMHUW T€PMHUHATOpPA, B TJIyOHHE, OOUTATh
’KUBBIC OPraHU3Mbl, SKCTPEeMODUIIbI, TOJOOHO YEPBSIM WU
am€0bam? He uckiroueHo, qymaro B Oyvbkaiiinee BpeMsi Mbl
TOYHO Y3HA€M OTBET Ha 3TOT MHTEPECHBINA BOIPOC.

Ctpoenue Mepkypust COCTOUT U3 TPEX OCHOBHBIX YAaCTEU: KOPa,
TOJIIIIAHA KOTOPOM OKOJIO 26 KM, MaHTHs, TOJIMHOM 600 KM 1
aapo, paauycoM npuMmepHo B 1800 kunomeTpoB. CTOUTH
3aMETHUTbh, YTO KUJIKOE )KEJIEC3HO-HUKEIIEBOE AP0 MepKypus
cocTaBiiseT 3/4 ero nuameTpa, 4To NPUMEPHO PABHO

pasmepy Jlyabsl. OHO OYEHb MACCUBHOE MO CPABHEHUIO C SAPOM
IPYTUX IUIAHET.

N3-3a OTCYTCTBHS CUIIBHOM aTMOC(Ephl, TOBEPXHOCTh
Mepkypusi ycesitHa kpaTepamu, ToA00HO JIYHHOM.



Macca: 3.33022-10% «r, 0.055274 3emHoii
Pagnyc: 2439.7 km, 0.3829 3emHOr0

[Tnomans nosepxHoctu: 74 797 000 xm?, 0.147 3emHOM
Yckopenue cBOOOIHOTO NajeHus Ha SKBaTope: 3.7 m/c?

CpenHss IIOTHOCTE: 5.427 r/em®, 0.984 3emHOM
Haxnon ocu: 2.11°
[IpoaoKuTENbHOCTD TO1a: 88 MHEH

[TpoaOIKUTENBHOCTD CYTOK: 58 aHeu 15 wacoB 30 MUHYT



Benepa. Bropas nnanera ot Connua. IlepBas minanera, Ha
KOTOPYIO ObLIa MOCaK€HA aBTOMAaTHYECKasi MEKIIaHETHAs
CTaHIIUs, a TAKXKE MepBas INIAHETA, C TIOBEPXHOCTU KOTOPOU
BIIEPBbIC ObLIN MOJTYyYEHbI CHUMKHU. MUp aJICKOM Kaphl U
KMCJIOTHBIX JIOKJIEH, KOTOPBIE JaXK€ HE YCIEBAIOT J0JIETETH J0
IIOBEPXHOCTH, MO0 TemIlepaTypa Ha HeW paBHseTCs 462
rpajaycamM | pacrpejiesieHa paBHOMEpPHO, 0e3 nepenagoB. BuHoit
TOMY MapPHUKOBBIN 3(DPEKT, KOTOPBIN yCUIIMBAETCS Oaroaaps
IJIOTHOM atMoc(epe, COCTOSIINAN U3 YITIEKUCIOTo ra3a Ha 95
POLEHTOB. [103TOMY, KOHEYHO K€, €CIU IUIAHETa caMas
OJIM3Kas K CBETUJTY, ’TO HE 03HAYAET, YTO OHA camas ropsdas,
POBHO, KaKk U HA00OPOT, IPUMEP TOMY — YpaH.

Y IMBUTENBHO, OJTHAKO HECMOTPS Ha aJICKYIO *apy, Ha Benepe
HUCKYCCTBEHHBIX O0OBEKTOB Ja)ke OOJIbIIIE, YEM Ha PaiicCKOM B
cpaBHeHuu ¢ Benepoit Mapce. [IpumedaresibHO Takke TO, 4TO
MIEPBOE OCMBICIIEHHOE MOCIaHUE B KOCMOC OBLIO OTIPABJICHO
nMeHHO K Benepe B 1962 roay. Benepa Bo3naraia Ha ce0Ost
OOJIbIIIME HA/IeKIbl. PaHbllle JIt0I1 BEpUIIU B )KU3HbL Ha BeHepe,
B TPOIMYECKUE JIECA U HAAESIIUCH, YTO BOT YK TYT TO )KU3Hb
ectb. Ho 110 BCcel BUAUMOCTH, HA TIOBEPXHOCTU BEHEPHI KU3HU
OBITH HE MOJKET, YTO HE CKa3aTh 00 atMocdepe. B Heit MmoryT
00MTaTh BEHEPUAHCKUE THUXOXOJKHU, SKCTPEMODUIIBI.
bawxkanme myuccuu K BeHepsl IPOBEPAT ATO €1IE TOUHEE, YEM
MpEebIAYIINE MUCCHH.

Ctpoenune Benepsl coctout u3 3 yacten. Kopa, TosuHa
KOTOPOU paBHAETCA OKOJO 16 kM. MaHTHs, MpocTUparomascs
Ha rioyouny 3300 kM 10 TpaHUIIbI C KEJIE3HBIM siApoM. Macca
sJipa COCTaBJIACT MPUMEPHO 1/4 Macchl BCel MJIAHETHI.

Kononu3anus BeHepsl npeamnoiaraet ropoji U3 Aupuxaoiei,
KOTOPBIE JIETAKOT HA TAKOU BBICOTE, TJ€ TEMIIEpATypa
COCTaBJIIET MPUEMIIEMBIE JIJISL Ue€JIOBEKA 3HaueHus. [1nroc
KOJIOHM3AILIMK 3TOM ITIaHETHI — rpaBuTanusa. OHa cocrasisieT 0.9
OT IpaBUTALIMU 3eMJIH, TO3TOMY Ha BeHepe yaactcst u30exarhb
po0JIeM, CBSI3aHHBIX C HEBECOMOCTBIO.



Macca: 4.8675-10%* kr, 0.815 3emHOI
Panuyc: 6051.8 km, 0.95 3emHOrO

[Tnomans nosepxnoctu: 460 000 000 km?, 0.902 3eMHOI
YckopeHnue cBOOOIHOTO MajeHus Ha dKkBaTope: 8.87 m/c?,

CpenHss IIOTHOCTE: 5.24 r/em®, 0.95 3eMHOMN

Haxnon ocu: 177.36°

[IpomomKkuTeabHOCTD roja: 224.7 nus

IIponomkuTenbHOCTD CyTOK: 243.023 nHs



3emwutsi. Ham pogHOM T0M, KOTOPBIA HACEISIIOT 8§ MIJUIHAPIOB
Pa3yMHBIX CYIIECTB M TPUILUIMOHBI Ipyrux. EAMHCTBEHHOE
MecTo B CoJIHEUHOU cucTeMe, I'/Ie HalicHa KM3Hb Ha
HanrcaHue KHUrY. JKu3Hb Ha 3eMIIe Ype3BbIYaTHO
pa3zHooOpa3Ha. bojiee moaTopa MUIMOHA BUJIOB KUBBIX
OpPTraHM3MOB, HACEJISIONIUX roJyOyI0 MIAHETY, JUIIb Majias
4acTh, U3BECTHAS YEJIOBEKY. Ham emé npeacTouT OTKPhITh
MHOTO Pa3HbIX BHJIOB HACEKOMBIX, OaKTEepHil, pbIO U JPYyTUX
00J1e€ MEIKHUX 3EMJISH.

NMeHHO 31eCh, 3apOAMIIach CTOJIb CIIOKHAA CTPYKTYPa, CTOJIb
CJIOXKHBIM MEPBBIN LIATr K MOKOPEHUIO U IOHMMaHUIO BeeneHnnon
— pazyM. M3 MWJJIMOHOB BUJAOB €CTh TOJIBKO OJWUH Pa3yMHbIN —
yeoBeK. COTHU THICSY JIET HA3aJ YEJIOBEK HE JOTAAbIBAIICS, YTO
MHP, B KOTOPOM OH KHUBET — 3TO BeenenHas, peajibHbIN pagnuycC
KOTOPOM CTPEMUTCS K OJJHOMY TPUJUIMOHY CBETOBBIX JIET, U BO
Bcell BeeneHHOM HacUMThIBACTCS OOJIbIIE IPUTOAHBIX s
YKU3HU IUIAHET, YEM IIECUYMHOK Ha BCEX INISHKAX 3€MIIH.

Nmenno Beenennas cozgana Hac, 3emito, COJTHEUHYIO CUCTEMY,
ranakTuky. OHa paBHOIYIIHA K HAM. Y MHEWIIIWM BUJ HA 3eMJIe
IIOHSJT 3TO CITYCTSI COTHH THICSIY JIET CBOETO CYILIECTBOBAHUS U
yCTpEMUJICS K 3BE371aM, KO BcelleHHOM, K TOMY, YTO HAaC
nopoauio. Emé€ kakue-to COTHU JIET Ha3a/ JIFOAU AyMaju, 4YTO
OHU LIEHTP OBITHS Y IJIAHETHI BPAILIAIOTCSI BOKPYT 3E€MJIH, a 32
MOMBITKY J0Ka3aTh 0OpAaTHOE KECTKO pacipaBiisuiuch. [IpaBo
CKa3aTh, 4YTO 3eMJIsI UMEET (DOpMY I1apa, 3HAJIU €IIE
TBICAYEIIETHS Ha3al, TOJBKO MOCIEIHUE COTHIO JIET U3-3a
JIETKOCTH MPONOBEAOBAHUS CBOUX UJIEU MOSIBUIIOCH
3HAYUTEIIBHOE KOJMYECTBO JIFOJICH, BEPYIOIINX B MJIOCKOCTh
3eMJIH.

YenoBedyecTBO € KaXKIbIM TOJOM CTAHOBUTCS JIYYIIIE, PACIIUPSIET
no3HaHnue o Beenennoi, o Hayke, Gunocopur 1 0 MHOITOM
apyrom. CaMbIM MOIIIHBIM CYIIEPKOMITBIOTEPOM CTar Summit ¢
MottHocThI0 200 nietadonc wim 200 KBaapUIJIMOHAM
OIepalliil C MJIABAKOIIEH 3aAISITOU B CEKYHY.



Macca: 5.9726-10%* xr
Panuyc: 6371 km

[Tnomaae nmoBepxuoctu: 510 072 000 km?
YckopeHnue cBOOOAHOTO NajeHus Ha s3kBaTope: 9.780327 m/c?
CpenHss I0THOCTR: 5.5153 r/cm?

Haxknon ocu: 23.4°
[IponomkutensHOCTH TOAA: 365.256363004 nHs

[IpoIOmKATENBHOCTD CYTOK: 24 Jaca



Mapc. 3nakomas kaxjomy ranera. UmenHo e€ cenuac
VICCIENYIOT MapCOXOAbl U MAPCUAHCKUE BEPTOJIETHI, JIOAU
HAJICIOTCS, YTO IJIe-TO TaMm, Ha Mapce MOXkKeT ObITh KU3Hb. B
IIpaBe CKa3aTh, OHA JICMCTBUTEILHO TaM MOXKET ObITh. 1o
3eMJIEN, B JIABOBBIX TPYOKax, KepJiaX BYJIKAHOB JOCTATOYHO
KOM(OPTHO JIJI1 TUXOXOJIKH, WK Kyuka. Hu nepenan
TeMmreparyp tede, Hi X010/, HA pajauaius. He uCKiItoueHo, 4To
TaM €CTb XOTs Obl MPUMUTHUBHBIC cylllecTBa. [IpaBaa, moka
HETIOHSITHO, KaK JOJIKEH CITyCKAThCS UCCIIEA0BATEIbLCKUI
amnrmapar B JIJaBOBbI€ TpYOKU. MOXXET eMy ClIeyeT UCII0JIb30BaTh
MapallioT WM BO3AYIIHBIN 11ap, HPUBA3AHHBIN CBEPXY
arrapara, KOTOpbli OyJeT 3aMeJIsITh najgeHue? Bo3moxHo.
Haneroch, B Omkaiiiiee Bpemsi Mbl Y3HaeM, KaKylo TalHy
CKPBIBAIOT JIABOBBIE TPYOKH, CTOJIb MaHSAIINE HEU3BECTHOCTHIO U
IIPUBJICKATEIIBHOCTBIO JIJIsI KOJIOHUCTOB. B HUX TOMeECTATCS
LIEJIbIE TOPOJA.

JocronpumeuarenbHocTed HA Mapce MHOTO, HECMOTPS Ha TO,
YTO TaM HUKTO HE KUBET. B3sATh, K npuMepy U3BeCTHBIA OIuMIl
— caMblil 00JIbIION BysIkaH B COJTHEYHOW CUCTEME, HE TOIBKO
BYJIKaH, HO U ropa. [IpumepHo B 3 paza OoJjbliie DBepecTa, a mo
tomaay paseH [Honwiie. byaynue konoHUCTHI, yepes jiet 200
OyyT CHUMATh 110y, KaAK OHU MOKOPSIIOT 3Ty TOPY, XOTS MU3-3a
rpaBUTALIMU, KOTOpasd B 3 pa3a MEHbIIIE 36MHOM, BBICOTA TOPbI
CTAaHOBUTCS B 3 pa3a MEHbIIE JJIs1 HOKOpUTEIeH. ECTh emé
HECKOJIBKO BYJIKaHOB, 0osee 10 kM BbicoToM. KpacuBsie
KpaTepbl U KAHLOHBI MAHST K ce€0€ JIIOAEH U UCCIIEN0BATEIBCKUE
muccuu. [Ipupona Mapca Toxe kpacuba. BOT HECKOJIBKO MECT,
KOTOpBIE 51 COBETYIO0 BaMm nmocetuts, eciu Bbl untaere ¢ Mapca
WY Kynuiu nyTté€Bky: Bynkan Onumi, Jonvasl Mapunep,
ronwl-npuspaku, Medusae Fossae, Kparep I'efin.

Cpennssa Temmeparypa Ha Mapce paBHseTcs -63 rpamycam, a
atMocdepa coctout Ha 95% u3 yriekucioro raza. Mapc
COCTOHUT U3 KOpBI B 50 KM, CUJIMKATHOM MAaHTHUU U sApa, PagnycC
KOTOPOTO paBHseTCst 0koJIo 1600 km.



Macca: 6.4171-10% xr, 0.107 3emHol
Panuyc: 3389.5 km, 0.532 3emHOr0

ITnomaae nmoBepxuoctu: 144 000 000 km?
YckopeHnue cBOOOAHOTO najeHus Ha s3kBatope: 3.711 m/c?

Cpenusist miotHocTh: 3.933 r/ecm?, 0.714 3emHoM

Haxnon ocu: 25.1919°
[IpoaoKUTENBHOCTD TOAA: 686.98 nHA

[IpomomxuTenbHOCTD CYTOK: 24.6597 yaca



FOnutep. Camas Oonbias manera B CoJTHEUHOM CUCTEME,
MPHUBJICKAIOIAs K ce0e KaK YUEHbIX, TaK U 0ObIBAaTENICH CBOMMU
pa3sMepaMu U KpacoTOM, IpalliO3HOCTHhI0 COOCTBEHHOM
IJTAHETHOM CUCTEMBI, cocTosmei n3 80 cnyTHukoB. He cekper,
4TO OOJIBIIIOE KPACHOE MATHO Pa3MepPOM C 3EMJTIO HE YTHUXAET
CTOJICTHA.

['pomansOoCTh FOIMTEpa yauBuTenbHa. Takxke Kak v TO, YTO OH
3aHumMaet /1% macchl BceX miaHeT. XOTs )KU3Hb Ha HEM
MaJioBeposATHa, okos1o S0 seT Hazaj, actponoM Kapn Caran
BBICKA3AJICS 110 MOBOY BO3MOKHOCTH CYIIIECTBOBAaHUS B
BEPXHUX CJIOSIX aTMOocPepnl FOnmTepa )K1u3HU Ha OCHOBE
aMMmuaka. Ha xkaxqoi mianeTe MOKHO HAUTH MOJIXOISIIEE
MECTO JIJISI )KM3HH, KakK ObLJI0 ¢ IpuMepaMu Mepkypusi, Benepsl,
Mapca. Tak 1 Ha FOnurepe BO3MOKHOCTh XUMHAYECKOU
SBOJIIOIMN UCKIIFOYATh HEJIB3s, KOO €CIIU CIYCTUTCS YyTKA B
atMocdepy, To TaM OyJIeT TEIUIO U IaBJICHUE TPUEMIIEMOE, €CITU
IIOCMOTPETH Ha JKUTEJIEW OKeaHa U MapruaHCKOU BIIA/INHBL.
Takxe BO3MOXKHO cyliecTBoOBaHue Ha FOnurepe u BoIHO-
YIJIEBOJOPOJIHOM KU3HU: B CJI0€ aTMOC(EphI, COAEPKALIEM
o0Jiaka 13 BOJISTHOTO Mapa, T/i€ JaBJICHHUE C TeMIepaTypoi
J0CTATOYHO OJaronpHUsITHHI.

bmmm3ko FOnuTep n3ydanu no kpaiiHen Mepe 6 KOCMHUYECKUX
arrmapaToB, YTO BHECIIO OTPOMHBIN BKJIAJl B aCTPOHOMMUIO.
FOnuTtep co CBOMMM CITyTHUKAMU TMPEJICTaBIIIET COOOM
TUTAHTCKYIO0 CUCTEMY, TJI€ BCE MUPBI YHUKAJIbHBIC, Pa3HbIE U
YAUBUTEbHbBIC, KOJTOHU3AIUS KOTOPBIX OYAET CaAMbIM
YyJI€CHBIM M OTBAYKHBIM JEJIOM Oyaymux Jroaen. O KpacuBbIX U
MaHSIIUX CIyTHUKaX OyJIeT paccka3zaHo B «CIyTHHUKaAX
Onurepay.

Crpoenne FOnmTepa coCTOUT U3 3 4yacTer: CIOM CMECH
BOJIOPOJia U TeJIus TOJIIIUHOW OKOJIO 21 TBIC. KM, 3aT€EM CJION
YKUJIKOT0 U METAJNIMYECKOT0 Bogopoaa riayonHou 30—50 ThiC.
KM, @ BHYTPH MOKET HaXOJIUTHCS TBEPOE AP0, TUAMETPOM
okoJ1o 20 000 xm



Macca: 1.8986-10%" kr, 317.8 3eMHBIX
Pagunyc: 69 911 km, 10.97 3emHoro0

[Lmomane nmosepxuoctu: 62 100 000 000 km?, 121.7 3emHOU
YckopeHnue cBOOOAHOTO NajeHus Ha dkBaTtope: 24.79 m/c?
Cpenusist minotHocTh: 1.326 r/em?, 0.24 3emHOIi

Haxkmon ocn: 3.13°
[IponomxurenbHOCTH TOAA: 4332.589 nHs

[TpoaoIKMTENBHOCTD CYTOK: 9 yacoB 55 MUHYT



CatypH. X0Ts y BCEX Ta30BbIX U JICISTHBIX TUTAHTOB €CTh
KoJblia, y CaTypHa OHM HauOoJiee 3aMETHBIC U OOJIbIINE.
KosinuecTBO OCHOBHBIX paBHSETCS YeThIpEM. CaTypH UMEET
OoJIbIlIee KOJUYECTBO CITYTHUKOB, 4eM kOnutep, a umMmeHHo — 83.
DTO OrpoOMHOE KOJIMYECTBO MUPOB, KOTOPOE OJTHOMY YEJIOBEKY
HE U3YYUTh U 32 )KU3Hb.

CrouTh cKazaTh PO 3aHUMATEIbHBIN MECTUYTOIbHUK CaTypHa
Ha CEBEPHOM MOJIKOCE, KOTOPBIM MOKA3bIBAECT, YTO TEOMETPUS HE
BCET/Ia MPU3HAK pa3yMa, KaK U KyOM4ecKasi CHHTOHUS.
ATMocdepa KpacuBOl MIaHEThl COCTOUT Ha 96% u3 BoJg0OpoIa U
Ha 3% u3 renus. TemnepaTypa Ha ypoBHE 1 Oapa cocTaBiisieT
0K0J10 -139 rpaaycoB, 1 Mo Mepe NPUOIHNIKEHUS K SJIpy OHA
BO3pacTaeT, poBHO, Kak u JaBieHue. Ha opoute CarypHa
HaXOJIMJIaCh aBTOMaTHYECKasl MEKIIaHETHAsI CTaHITUSI
«Kaccunmy, 3anymenHas B 1997 rogy u mocturmas CUCTEMBI
Carypna B 2004 roay. B 3agaun AMC BX0auI0 H3yYCHHUE
CTPYKTYpPHI KOJIEll, IMHAMUKH aTMOC(EPHI

1 Marautocdepsl miaHeTsl. 15 centsa0ps 2017 roga craHIus
3aBEpIINIIa CBOIO MUCCHIO, CTOPEB B aTMOC(EPE MIIAHETHI.
Hauunas ¢ 17 Beka mo 20, mroau npucTajibHee HaOI0MaIH 3a
TUTaHTCKOM MJIAHETOM, M TOJILKO B JICCATUIICTHUS Ha3a/jl
NPUKOCHYIUCH K Hell. [locnenuent muccueit k CaTtypHy ObLI
Kaccunu-I'rourenc — aBroMaTudeckast MEXKIUIAHETHAS. CTAHIIUA,
CO3/IaHHAsl COBMECTHBIMHU YCHIIMSIMU TPEX KOCMUYECKHUX
areHTCTB. Takke CyIeCTBEHHBIN BKJIa/l B n3yueHue CatypHa
BHecu Takue AMC, kak «Bosimkep-1», «Bosmkep-2»,
«ITnonep-11», koTopeie BOepBbIe Mposeresn Boau3u CatypHa u
caenany (poTo CIyTHUKOB U MOBEPXHOCTH TIAHETHI.

Crpoenne CatypHa cOCTOUT U3 TPEX cNOEB. [lepBrIn ciion
MPEJCTABISAECT COOOM MOJICKYJIIPHBIA BOAOPO]T U TEJIHI
TONHUHOM 0KOJIO 11-18 ThICcsIy kM. BTOpO# *e cioit siBisieTcs
METAJUIMYECKUM BOJIOPOJOM U IFe€JIMEM, TOJIIIMHA KOTOPOTO
paBHsieTcs npubauzuTenbHo 20 Teicsiuam kM. O0nacTs siapa
UMEET paJInyC MPUMEPHO BABOE OOJIBILIE 3€MHOTO.



Macca: 5.6846-10%° kr, 95.2 3eMHBIX
Pamgmyc: 58 232 km, 9.14 3eMHBIX

[Tnomaae noBepxHoctu: 42 700 000 000 km?, 83.7 3eMHOM
Yckopenue cBoOoaHOTO najeHus Ha s3kBatope: 10,44 m/c?

Cpennss mnotHocTh: 0.687 r/cm?, 0.124 3emHOMN
Hakmon ocu: 26.73°
[TponomkurensHocTh ToAa: 10 759.22 nus

[TponomkuTenbHOCTh CyTOK: 10 yacoB 33 MUHYTHI U 38 CEKYH/I



Ypan. [lmanera, orkpeitas YuibamoM ['epmienem B 1781 rony.
YpaH crajn nepBou IIaHEeTON, OTKPBITOU B HOBOM BEKE
Oylarogaps Teneckomy. X0Ts TO, YTO TUIAaHETa BUIHA C HeOa He
CIOCOOCTBOBAJIA €€ OTKPBITHIO, MO0 JIFOJM BOCTIPUHUMAIH €€ 3a
3BE31Y.

YpaH sBiseTCA caMOU XOJIOAHOW TimaHeTon COTHEYHON
CUCTEMBI, O1arojiaps €ro ciadomy siipy, KOTOPOE BBIACISIET
MEHBIIIE SHEPTHUH IO CPABHEHUIO C JIPYTMMU Fa30BbIMU
rurantaMi. [loka npu4ymHa 3TOro HE OYEHH XOPOIIIO SICHA.
SBIIsIETCS € IMHCTBEHHOM IJIAHETOM B HAIIEH CUCTEME, KOTOpast
«JIeKUT» Ha 00Ky. Hampapienue BpameHus JeJIHOTO TUTaHTa
0o0paTHOE, IO OTHOIICHHUIO K ABIKEHUIO 110 opouTe. Y
IJTAHETHI, KaK U y BCEX IUIAHET-TUTAHTOB €CTh CUCTEMA KOJIEIl,
koux HacuuThiBaercs 13. 11 u3 HUX BHyTpEeHHUE, a ABOE
BHemHUE. [I[puMedaTenbHO TO, YTO UX PACCMOTPEIH TOJIBKO B
1977 roxy, mpud€éM MOJYUHIOCH 3TO CIYy4YailHO, KOT1a
aMepUKaHCKHUE YYEHBIE Ha BO3IYLTHOM 00CepBaTOPUU
IJIAHUPOBAIU U3YyYUTh atMocepy Ypana. K coxkanenuro, k
IUIAHETE JIETa TOJIBKO OJIMH KOCMHAYECKHM anmapat B 1986 romy
— Voyager 2.

MarsauTHoe 1oJjie ypaHa Toke HeoObuHOe. OHO HE UCXOJUT U3
r€OMETPUUYECKOr0 LIEHTPA IUIAHETHI, KaK Y 3EMIIM U JPYTUX
IUTAHET U HAKJIOHEHO Ha 59 rpagyCcoB, OTHOCUTENBHO OCH
BpAIIICHHUS.

YpaH cocTOUT UX TPEX YacTeu. Aapo, Maccor NpuMeEPHO 2
3€MHBIX, U C paanycoM B 20 MPOIEHTOB OT paJinyca BCETO
rojiyooro ruranta. ManTus (METaHOBBIE JIbJIbl, aMMHAK U BOJIA)
3aHUMAIOT HauOOJIBIIYIO YacTh IUIAHETHI, B 60 MPOIIEHTOB OT
obmiero paauyca u 10 13 macc 3emnu. AtMocdepa, cocrosias
Y3 METAHOBBIX Ta30B, BOJOPO/IA U Tenus 3aHumaet 20
MIPOLICHTOB OT pajinyca YpaHa. B 1IeHTpe MIaHEThI JaBICHUE
COCTaBJIsIET MPUMEPHO 8§ MJIH Oap, a TeMreparypa MnouTu
paBHsieTcs Temnepatype noepxHoctu Comuia — 5000
IpaaycoB.



Macca: 8.6813-10% kr, 14.54 3emHoit
Panuyc: 25 362 km, 3.98 3emHOTO

ITnomaae noBepxHoctu: 8 115 600 000 km?
Y ckopeHune cBOOOHOTO TajieHus Ha sKkBaTope: 8.87 m/c?

Cpennss mnotHocTh: 1.27 r/ecm?, 0.23 3emHOMI
Haxkmon ocu: 97.77°
[IpomomxkuteapHOCTh roja: 84 roaa

[TponoKUTENBHOCTH CYTOK: 17 yacoB 14 MuHyT



HentyHn. Camas nanpHssa maneta oT ColHIa, HA KOTOPOU WY T
caMbl€ MOIIIHBIE U CBUPENbIE BeTpa B COTHEYHOW CUCTEME.
JlensiHoM ruranT ObUT OTKPHIT B 1846 rogay Omaromaps
MaTEMATUYECKUM pacy€Tam, U CTAJI IEPBOM TIAHETOU,
OTKPBITOM ¢ MOMOIIbI0 HUX. OOHapyKEHUE CTPAHHBIX
U3MEHEHHI opOUTHI ¥YpaHa MOPOAWIO TUIIOTE3Y O BOCHbMOM
IJIaHeTe, KO U CTald TOT O0OBEKT, PO KOTOPHIN Bbl YUTAETE.

Bmkaiinime Muccum K 2 ToM HEOOBIYHOW IJIAHETE HAMEUYEHEI Ha
2024 n 2031 roa. B 2024 roay npeamnosiaraeTcs moaeT
«Interstellar Express» ot Kuraiickoii HarmonansHo
Kocmuueckoit Anmunuctpaimu, a B 2031 — «Neptune Odyssey»
ot HACA.

Ha ycmoBHOM nmoBepxHOCTH HenTyHa TemriepaTtypa paBHAETCS
npuMepHO -220 rpagycam, TOPBIB BETPOB IIPU YparaHe
pasronsiet ux 110 2400 kM B yac. Ha ypoBHe ogHoro 0apa,
Temrieparypa coctaniisieT -200 rpagyCcoB U MOBBIMIAETCS 10
Mepe NpUOIMKEHUS K LEHTPY. I uranTckas y1ajiéHHOCTb
IUTAHETHI OT 3€MJIM 3aTPYAHAET U3YUYECHUE JICITHOTO TUTAHTA U
BCE€ JlaHHbIe, uMmeronuecs Ha 2022 roj moay4eHsl Oaroaaps
«Bosmkepy-2». Jlanékas cuHss TIaHeTa MoJIHA TaliH M 3arajiok,
KOTOpbIEC HaM TpeacToUT y3Hath. Konbiia HenryHa cnaObie u
HEBU/IHBI C HAIIIEH IUIAHETHI, MOTYT COCTOATh U3 YaCTHII,
MOKPBITBIX CWJIMKATOM, WJIM OCHOBAaHHBIM HA YTIIEPOJIE
MaTtepuaaoM. CaMoe IepBO€E KOJIbIIO PACIIOIOKEHO B 62 ThIC.
KHJIOMETPOB OT LieHTpa. CaMu KoJIblia ObLIIM OOHAPY>KEHBI B
1967 rony. Ilocnennue naHHbIe MTOKA3bIBAIOT, 4TO Kosbiia
HAMHOT'0 HETIOCTOSIHHBI, Y€M CUMUTAIUCh paHee. B cpaBHEHNU CO
cHUMKaMu «Bosikepay, HOBbIE CHUMKH MTOKa3bIBAIOT, YTO AyTa
Liberte MoxxeT uCUe3HyTh Yepe3 BeK.

HenTyH, kak 1 ocTanbHbIC INIAHETHI COCTOUT MPEUMYIIECTBEHHO
u3 TpEx cnoéB. IlepBolii ci10i nIpeacTaBisieT codoit atMocdepy,
COCTOSIIYIO M3 BOJAOpOAa, MeTaHa u renus. CpeaHuit ciaoi —
MaHTHs, COCTOMT U3 BOASIHOT0, METAaHOBOI'O 1 aMMHUAYHOT'O
apJa. B 1ieHTpe miaHeThl HaXOIUTCS KaMEHHO-JICASIHOE SIAPO.



Macca: 1.0243-10% kr, 17.147 3eMHBIX
Pammnyc: 24 622 kM, 3.86 3eMHOTO

ITnomaae noBepxHoctu: 7 640 000 000 km?
Yckopenue cBoOoaHOTO najeHus Ha s3kBatope: 11.15 m/c?

Cpennss mmotHocTh: 1.638 r/cm?, 0.296 3emHoM
Haxkion ocu: 28.32°
[IponomkurenbHOCTh ToAa: 164.79 rona

[TponOKUTENBHOCTH CYTOK: 16 4acoB



[epepa. Camas Onukaiiias ¥ HAUMEHbIIIAs U3 BCEX U3BECTHBIX
KapJIMKOBBIX TUIAHET. PaciuioxkeHa B mosice acTepouI0B U ObLia
oTkpbITa B 1801 rogy uTabsHCKUM aCTpOHOMOM. fBisieTcs
KPYIHEUIITUM TEJIOM B TOSICE U 3aHUMAET TPETh MACCHI BCEX
aCTEpPOUI0OB B HEM.

CymecTBeHHBIN BKJIaJ B CBeZeHUs Llepepbl BHEC KOCMUYECKUN
anmapat “Dawn’, KoTopbli MOKa3al NEPBbIC HAYYHBIE JAHHbBIC B
2015 rony. B 19 Beke Ha npoTtsikenun S0 net Llepepa
CUUTAIOCH IUIAHETOW, OKA HE CTaJI OTKPBIBATH JIPyTHUe
00BEKTHI B TIOsIce acTepou10B. Takum obpazom, Llepepa crana
MIEPBBIM OTKPBITBIM aCTEPOUIOM. TeMnepaTypa Ha IIOBEPXHOCTH
paBHsieTcs -106 rpagycaM, a MakcUMalibHas, B IEPUTEITUN
cocTaBJIsIeT -33 IpayCcoB.

Llepepa He pa3 CTAaHOBUJIOCH OOBEKTOM OOCYKICHUH IS
KoJIOHM3aluu. E€ miaHupyroT KOJOHU3UPOBATH HA BTOPOM
stane. Tak Kak OHa HaXOJAUTCS «IIepea» ra30BBIMU TMT'aHTaMU,
OHa MOTJIa ObI CIYKUTh IepecagodHbIM MyHKTOM JIJISI MUCCHM,
WJIM CO3JaHUI0 KOCMUUYECKHUX 0a3.

Camoii BeIcOKOM ropou Ha Llepepe sBnsiercsa AxyHa —
KpuoByskaH. [Ipuuém camplii Onu3kuit k CosiHile u
€IMHCTBEHHBIN Ha acTEpOUIE KpHOBYIKaH. BricoTa 00beKTa
cocrarysieT 4 kM. B 2016 roay Ob11a npeaiokeHa runoresa
CTaOWJIBHO CYIIIECTBYIOILIETO JIbJIa HA IHE KPATEPOB, KOTOPHIE
HUKorja He oceemarorcs Connuem. [Tozxe, runoresa
MOATBEPINIIACH U B CeBepHOU yacTu Llepepsl Hamum 634 Takux
kparepa. KHKY mnanupyet noctaBuTh 00pa3iipl pyHTA C
[lepepst B 2020-x Toaax.

Llepepa cocTout n3 Tp€X yacten. IlepBbIM MIET TOHKAS CIION
peroaura, 3aTeM JIeAsHas MaHTHS, a MOTOM sApo. ToJuHa
MaHTUH gocturaeT 100 kM U cOIEpKUT 3HAYUTEITBHOE
KOJIMYECTBO JIbJ1a, KOTOPBIM MPEBBIIIAET KOJIUYECTBO MPECHOU
BOJIbI Ha 3emuie. Sipo 3aHMMAalOT HauOOJIBIIYIO YacTh
acTepouia.



Macca: 9.393-10%° kr, 0.000158 3eMHBIX
Pannyc: 463.5 kM, 0.072 3emMHOTO

[Tnomans nmopepxHoctu: 2 849 631 km?
YckopeHnue cBOOOgHOTO najeHus Ha s3kBaTope: 0.27 m/c?

Cpenuss miotHOCTh: 2.161 r/em?, 0.392 3eMHOM
Haxinon ocu: ~ 4°
[IponomkurensHOCTH TOAA: 1680.5 mHA

[IpoaomKUTENBHOCTD CYTOK: 9 yacoB



[InyTon. Camast u3BecTHas U caMasi OOJIbIIAst U3 BCEX
KapJIMKOBBIX IUIAHET, KOTOPas 3aHMMaJja CTaTyC IUIAHEThI IOYTH
80 set. [lnyton 6bu1 oTKpHIT B 1930 roxy Knaiin Tomo6o0.

B 2015 roay BnepBbie aBTOMAaTHYECKAsI MEXKIIJIAHETHAS] CTAHIIHS
IOCETUJIA CUCTEMY 3araJIoOYHOM KAPJIMKOBOM TUIAHETHI U C
IIOMOUIBIO HEE JIFOJU BIIEPBBIE YBUJIEIN KAUECTBEHHBIE CHUMKHU
nanékor Mayio miaaneTsl. [myToH Mor Obl M3yunuTh «Boskep-
1», 0oHAKO OH MPUMEHWJI CBOU BO3MOKHOCTH, YTOOBI ITPOJIETETH
okoJio cnyTHuka CatypHa — TutaHa, TO3TOMY TPaeKTOPHS
MoJIETa MOJYIUI0Ch HECOBMECTUMOM, a y «Boskepa-2» He
OBLIO BO3MOKHOCTH MPUOIU3UTHCS K [ImyTOHY.

[I1yTOH COCTOUT U3 KaMHS U JIbJIa, KaK U OOJIBITMHCTBO
o0bekTOB nosica Kolinepa, a cpeuss TeMneparypa 3/1€Ch
paBHseTCs -223 rpajgycaM. ATMocdepa oueHb pa3psKEeHHAs U
COCTOHWT U3 a30Ta C MPUMECHI0 YTapHOIo ra3a U METaHa.
[ToBepXHOCTh OYECHb HEOJHOPOAHA, U aNb0e/10 €€ MOXKET
koJiedarses ot 10 7o 70 npouenToB. [LTyTOH HHTEpECEH TEM,
YTO B TEOPUHU €TO MOKHO KOJIOHU3UPOBAaTh, U OH CTAHET OYCHB
OsraronpusAsTHBIM MeCTOM B COJIHEUHOM CUCTEME, KOT/Ia Y
CoJiHIIa HAYHET BO3PACTaTh CBETUMOCTb.

Uepes 7.7 Muiinap10B JIET, Hallla 3Be€3/71a OyJIeT pa3orpera a0
TaKOW CTENEHU, YTO OyJIET MPOUCXOIUTH MPOLIECC TOPECHUS
BOJIOpPO/JIa B €r0 OKpY’KaroIe 000JI0uKe, a 30Ha OOUTaeMOCTH
cMmectuTcs K [nyToHy, B pe3yabTare 4ero Ha HEM BO3MOKHO
OyIyT CyIlI€CTBOBAaTh OJIArONPHUATHBIC YCIOBUS ISl PA3BUTHS
KU3HU. KapimkoBas maHeTa CMOXKET UX MOAJACPKUBATH J10
TOr0 MOMEHTa, IToka CoJTHIIE HE CTaHeT OCIbIM KapJIUKOM U HE
IOTaCHET.

[LityToH cocTtout u3 Tp€X uacrei. [lepBrii ciioit npeacTaBiseT
cOolt 3aMEp31uii a30T. BTOpo# €10 COCTOUT M3 CUIIMKATHOTO
JbJa, a 3aTEM UAYT PO, COCTOSALIEE U3 CUIUKATOB U BOJIHOI'O
apaa. Ham emeé npeacTouT UcCiieoBaTh 3TOT YAUBUTEIbHBIN
Mup!



Macca: 1.3-10%% kr, 0.00218 3eMHBIX
Paguyc: 1188.3 km, 0.1868 3eMHOr0

[Tnomans nmopepxuoctu: 16 600 000 xkm?
Yckopenue cBoOOAHOTO najeHus Ha s3kBatope: 0.617 m/c?

Cpennsiga motHocTh: 1.860 r/cm?, 0.337 3emHOM
Haxkmon ocn: 119.591°
[IponomkuTenbHOCTh ToAa: 247.9 rona

[IpoaonKUTENBHOCTh CYTOK: 6 AHEHN 1 9 "yacoB



Xayema. KapnukoBas rutanera, otkpbiTas B KoHie 2004 rona
Marikiiom bpaynom u Xoce JIyucom, BKIIFOUEHHAS B
KapauKoBbI€ maHeTsl B 2006 romy.

[InaneTa kpaiiHe OBICTPO BpAIlACTCA U ICHb HA HEW JITTUTCS
npuMepHo 4 Jyaca. Xaymea HEOObIYHA TE€M, UYTO UMEET PopMy
amuminconia. Takyke HEOOBIYHO TO, UTO Y TaKOM MaJIeHbKOM
IUIAHETHI €CTh HE TOJBKO 2 CITyTHUKA, HO €IIE€ U CHCTEMA KOJIEIL,
oOHapy>xeHHas Tobko B 2017 rogy, caenasiias Xaymea
IIEPBOY TJIAHETON U3BECTHOU U3 nosica Kolinepa, y KOTOpoi OHU
ecTb. KapnmkoBas 1raHeTa COCTOUT U3 TOPHBIX MOPOJI U
MTOKPBITA TOHKUM CIJIOEM BOJISTHOTO JIBJIA.

K coxaneHuro, oTrpaBKa B Ouxkainiinee BpeMsi KOCMAYECKOTo
30H/1a JJI U3YUECHHUS STOM IJIAHETHI KpalHE MaJIbl, OJTHAKO
YUEHBIE BCE K€ HANICIOTCS KOr1a-HUOYIb OTIIPABUTh MUCCHIO K
3TON HEOOBIYHOM KapJIMKOBOH IIJIAHETE U €€ CIIyTHUKAM, HO
JIayKe TIPU CO3JaHUU KOCMHUYECKOI0 anrapara JIETETb OH J10
MecTa Ha3HaueHUs OyJeT nMpuMepHo 15 JIeT, Tak 4To MoKa
y4YEHBIE OrPAaHUYMUBAIOTCA HAOIIOICHUEM IIPU ITOMOIIH 3€MHBIX
TEJIECKOIIOB WJIM KOCMUYECKUX 00CEpBaTOPUI.

CBoro (opMy, CITyTHUKH, KOJIbIIAa U CKOPOCTh BpaIllCHMUS,
Xayema npuoOpena 0jarofapsi CTOJIKHOBEHHUIO C APYTUM TEJIOM
MHOTO JIET Ha3a/l. [0 HEKOTOPBIM OLIEHKaM KapJIMK PACTAHYT J0
npeaena. Okono 80% moBepxHOCTH Xaymea — 3TO
KPUCTAJUIMYECKUUN BOJISTHOM JIEJT, a TEMIIEpATypa COCTABIISIET -
223 rpanyca.



Macca: 4-10%! kr, 0.00066 3eMHBIX

Paauyc: nonepeunsiit — 498 kM, mpoaonabHbin — 980 kM

[Tnomans nmopepxuoctu: 8 140 000 xkm?
Y ckopenue cBo0oaHOrO najeHus Ha skBatope: 0.44 m/c?

Cpennss mnotHocTh: 2.018 r/cm?, 0.366 3emHOMI
Haxmnon ocu: ?
[IponoKUTENBHOCTH TOAA: 282 roaa

[Ipoa0KUTENBHOCTH CYTOK: 3.9 "aca



Maxkemaxke. Camblii KPYITHBIN U3 U3BECTHBIX KJIACCUUYECKHUX
o0bekTOB nosica Koiinepa, oTkpbIThiid B 2005 roay UenBukom
Tpyxuibo, 3Bunom JluakonsHOM U Maiikn bpayHowm.
XOJIOHbIN, 0€3MOJIBHBIN MyCTHIHHBIN MUP OOUTAET AAJIEKO OT
HaIlle¥ TJIaHeThl, HA KOTOPBI, BO3MOXKHO, KOTJ1a-HUOY b
CTYIIUT HOTa YEJIOBEKA WJIN IIIMHA POBEPA.

Cpenssisa TemMIiepaTypa HeOeCHOro 00beKTa paBHsIeTCs -243
rpajaycam, a B IEPUreIMU CTAHOBUTCS HA 5 rpajlyCoB TEILIEE.
ATmocdepsl y KapJIMKOBOH IIJIAHETHI HET, OHA MOABIISECTCS
TOJILKO 110 TTpuOImxkeHnto k CoyHILy, a MpH YJaJ€HUU OCEIacT B
BHJIC JICASTHBIX METAaHOBBIX 3€peH. Makemake BTOPON OOBEKT 110
sapkoctu B nosice Kounepa nocne [Inyrona. bosbliie mosoBUHBI
ITOBEPXHOCTH XOJIOJHOM TIAHETHI MOKPHITO METAHOBBIM CHETOM,
a 110 CBOEU T€OMETPUH HEOECHOE TEJIO HATOMUHAET HEPOBHBIN U
CJIETKa CIUTFOCHYThIY map. A3ota Ha Makemake Maio, BO JIbIaxX
COACPKUTCS HEOOobIIAs €ro npuMech. CuuTaeTcs, 4To Co
BPEMEHEM 3arachl a30Ta Ha IJIAHETE UCYEPITAUTUCH U3-3a
IUIAHETAPHOTO BETPA.

Ha nmoBepxHoctn Makemake UMEETCSl METaH, 3TaH, AMMHUAK B
3aMEP3IIEM COCTOSIHUM B BUJIE 3€PEH, TAKKE €CTh U a30T.
JlnameTp 3epHa MeTaHa cocTtaBideT 1 ¢cM, a ataHa — 0.1 Mwm.

Makemake TaMHCTBEHHBI MUP C BpEMEHHOM aTMoC(hepoi,
KOTOPBIX YEJI0BEYECTBY MPEACTOUT UCCIIEN0BATh U IIOKOPUT.



Macca: 3-10%! kr, 0.0005 3eMHoi1
Pannyc: 739 kM, 0.116 3emHOTO

[Tnomane nmopepxuoctu: 6 300 000 xkm?
YckopeHnue cBoOOAHOTO najeHus Ha s3kBaTtope: 0.4 m/c?

[Ipennonaraemas cpeansis mioTHOCTh: 1.7 r/em?, 0.308 3eMHOM
Hakmnon ocu: ?
[IponomkurensHOCTH TOAA: 306.28 rona

[IpoaOKUTENBHOCTD CYTOK: 7 4acOB 46 MUHYT



Opupaa. Bropoii no pasmepy nocie [lnyrona, Haubosee
MAaCCHUBHBIN U yAAIEHHBIN OT COJIHIIA KAPJIMKOBBIN MUD,
OoTKpBITHIN B Havasne 2005 roga yowuituei [Inyrona — Maiikiom
bpaynowm, Yensukom Tpyxuiibo v J3BUA0M JIMHKOIBHOM.

[ToBepXHOCTh DPUIbI UMEET BBICOKOE aIb0€/10, YCTYIAIOIIEe
TOJIBKO CIyTHUKY CatypHa — DHuenany. CpenHss TeMieparypa
Ha MOBEPXHOCTHU JAIEKOro Mupa paBHa -250 rpaaycam, a B
IIEPUTEINNA OHA CTAHOBUTCS TEIUIEE HA 21 €IMHUIYY U PABHACTCS
yxke -229 rpagycam. Ha moBepXHOCTH HMEETCSI METAHOBBIC
CHera, 4eM 00beKT cxox ¢ [imyroHom u Makemake. 9To U
00BsICHSIET BbICOKOE anbOeno. OaHako y Dpuasl ¢ [ImyToHOM,
Maxkemake u Xaymea eCTh pa3jinuue, B IEPBYIO OUEPEb B
BUJIMMOM ILIaHE — I[BET. 3 BBIIICIIEPEUUCICHHBIX 00bEKTA
MMEIOT KPAaCHOBATHIE OBEPXHOCTH, a DpHja cepasi. ITo
00yCJIOBJIEHO MTPUCYTCTBUEM STAHOBOTO U 3THUJIIEHOBOIO JIbJA.
ToHKHM CIION 3aMEP3IIUX ra30B, MTOKPHIBAIOIINN XOJIOIHbIN
CephIi MUP MEPEXOMAT U3 TBEPJIOTO COCTOSIHUS B ra3000pa3HbIMA
P MIEPUTEIINU U 00Pa3yIOT BPEMEHHYIO Pa3psiKEHHYIO
atMocdepy. ATMocdepa y Ipuibl OSIBUTCS YEPE3 JIBA C
MOJIOBUHOM Beka. M3-3a OOJIBIIIOTO CKATHUs, SKCLICHTPUCUTETA
OpOUTBI, HA TIJIAHETE PETYJSAPHO COBEPIIAIOTCA U3MEHEHUS Ha
MOBEPXHOCTH, a TAKKE TAKOE COCTOSIHUE OPOUTHI TPUBOJIUT K
Oerymmm yepe3 BeCh KPOILICUHbIM MUP Ta30BbIM TCUCHUSIM.

Xorenochk 06l Bam moOBIBaTh B 3TOM YJIMBUTEIILHOM MUPE, TJI€
OEryT ra3oBbl€ TEUEHHUS U C KOTOPOI'O OTKPLIBACTCS
YAUBUTEIbHBIN BUJT HA ObITHE?



Macca: 1.6466-10% xr, 0.0028 3eMHBIX
Pagnyc: 1163 kM, 0.18 3eMHOTO

[Tnomans nmopepxuoctu: 17 000 000 xkm?
YckopeHnue cBoOOgHOTO nmajeHus Ha s3kBaTope: (.82 m/c?

Cpenssiga moTHOCTS: 2.5 r/cm?, 0.45 3eMHOM
Haxkion ocu: Bo3mMoxxHo 78°
[IpogomkuTenbHOCTh roAa: 558.5 roja

[IponOJKUTENBHOCTD CYTOK: 25.9 vaca



JIyna. Camoe 0in3koe HEOECHOE TEJI0 K 3eMJie, BJOXHOBIISIBIIICE
HaIIWX MPEIKOB, coOupareseid U OXOTHUKOB, KOTOPbIE JJIs
crioco0a HaBuranuu oopamanuck Kk HeOy. JIyHa naBana um
HaJIeKy U BOCXHIlleHUE. J[peBHUE T10a1 cuuTain e€ 6orom,
BOpoueM, kak u CoJHIIE.

Mops Ha JIyHE cOCTOSIT U3 3aCTHIBIICH 0a3aIbTOBOM JaBbl, OHU
00pa3oBaIMCh MUJLTHAPALI JIET Hazad. CpenHss TemIieparypa Ha
AKBATOPE COCTABJISAET -53 rpaayca, a atMmocdepa OUeHb
pa3psKeHa ¥ B HEW UMEIOTCA CJIE€Ibl aproHa, HEOHA, BOJIOpOJa U
renus. POBHO, kak 1 Ha Mapce, Ha JIyHe uMeroTCs 1aBOBBIE
TPYOKH, KOTOPBIE CTAHYT OTJIWYHBIM MECTOM JIJISI KOJIOHUCTOB,
3aIyINas UX OT 0€3pa3InYHOro K 4eJ0BEKY, IPEKPACHOTO
KOCMOcCa.

JlyHa nmosiBHIach HEHAMHOT 0 Mo3:xke 3emiu — 4.51 Munapaa
net Hazaa. Camast monmyJssgpHasi TUIIOTE3a IJIACUT O TOM, YTO
JlyHa nosiBujiach B pe3yabTaTe CTOJIKHOBECHHUS C HAIICH
IJIAHETOM IPYTrUM HeOECHBIM TEJI0M, pa3MepaMH IIPUMEPHO C
Mepkypuit i Mapc, B pe3yJibTaTe 4ero OCKOJIKH OT
CTOJIKHOBEHHUS C(POPMUPOBAJIMCH B HAIll CTyTHHUK.

JIyHa — T0, 4TO HE TOJILKO BAOXHOBJISIJIO HAILIUX MPEIAKOB U
JIFOJIEN CPEIHEBEKOBBS, HO U TO, YTO BJIOXHOBJISIET HAC cenyac.
NmenHo Ha He€ yenoBeK BriepBbie BCTynuil B 1969 rony, 53
roja Hazaj. B TOT roj COBEpIIMIIOCH OTHO U3 CAMbIX 3HAYMMBbIX
JOCTHIKEHUHN YeJIOBEKA — BCTYIIUTh HA 3€MJII0 HHOT'O MHUPA.
Aobopurensl n3 Oxkeannu U AQpUKH CIIBIXAJIH MPO 3TO, U
HECMOTPS HAa YCTOU U PEJIUTHIO ObLIIN PaJibl STOMY
3HAMEHATEJIbHOMY «IIary» 4yejaoBeuecTBa. CTOUTh CKa3aTh, YTO
K MOEMY HETOHSITUIO, OKOJIO MOJIOBUHBI HacesieHus: Poccuu
(41%, B OCHOBHOM CTapo€ MOKOJIECHUE) HE BEPUT, YTO HA JIYHE
OBLIT YEJIOBEK. DTO MEYAIBHO.

JIyHa HaBcerJa 3allOMHUTCS Y€JIOBEKY, J1a’Ke KOorjaa oH OyAeT
KOJIOHM3UPOBaTh THTaH, IJIaBaTh B BOJAX DHIIENA/Ia U TapUTh B
obnakax Benepsl, n00 JIlyHa — myTh, ¢ KOTOPOTro Hayauach
KosoHu3anusi COJIHEYHOM CUCTEMBI.



Macca: 7.3477-10% xr, 0.0123 3eMHoOi1
Pagnyc: 1737.1 km, 0.273 3eMHBIX

[Tnomans nmopepxuoctu: 37 930 000 xkm?
Vckopenue cBOOOIHOrO MajeHus Ha SKBarope: 1.62 m/c?

Cpennss IoTHOCTE: 3.3464 r/cm?, 0.606 3eMHOi
HaxJon ocu: 1.5424°
[TponomkuTenbHOCTD ToAa (Tieproj ooparteHus ). 27.3 nHs

[IponOKUTENBHOCTD CYTOK: 27.3 nHA



Hetimoc. CnnytHuk Mapca. On 0bu1 OTKPBIT B 1877 roay
aMepuKaHCKHM acTpoHoMoM Acxadom XoiaoM. B 20 Beke
CUMTAJICS] CAMBIM MAaJIECHBKUM CITYyTHUKOM U3 BCEX.

OCHOBHBIE TTPUYMHBI TIPOUCXOXKIACHUS CIYTHUKOB Mapca He
W3BECTHBI, OJTHAKO I10 CAMOW TOIYJIIPHON TUIIOTE3€ CITyTHUKHU
paHee ObLIM acTeporIaMu, OPOUTHI KOTOPBIX ObLIIA MCKAYKECHBI
IPaBUTALIMOHHBIM BO31ercTBrUEM OnmTepa, mo3ToMmy OHU CTalu
MPOXOAUTH BOJIM3U Mapca u Tak ObLIu 3aXxBaueHbl UM. BTopas
TUIIOTE3a MPEIOIATaeT PACKOI OJHOTO CITYyTHHUKA KPACHOM
T1aHeThl Ha aBe yactu. C Mapca, Jledmoc peryisipHO TPOXOaUT
1o aucky CoJiHIla, OJHAKO CIMIIIKOM MaJjl, YTOObI BHI3BATh
ConneuHoe 3armenue. C Mapca OH UIMEET yIJIOBBIE pa3MEpPHI B
12 pa3 menble JIyHbI.

CnyTHUK, KaK 1 JIyHa, UMEET CUHXPOHU3UPOBAHHBIN IEPUO/T
oOpallleHus BOKPYT CBOEH OCH, ITOATOMY C IUIAHETHI BUAHA OJHA
ero yactb. Ha nmoBepxnoctu [leriMoca ecTh JBa KPYITHBIX
Kparepa, NepBbIM pa3MepoM B 1 KM, a BTOPOM MOYTH B IBOE
oosbiie. Mmst um - CBudgt 1 Bonbrep. X Ha3Balu B 4e€CTh
MACATEIIEN, KOTOPBIE MIPEJICKA3AIIN CYIIECTBOBAHHUS CITYyTHUKOB
Mapca 10 ux otkpeitus. Opouta Jleiimoca sSBISI€TCS MOYTH
KPYTOBOUM. DTOT aCTEPOUIHBIN CITyTHUK SIBJISIETCS BHEIIIHUM U
pacnionoxkeH B 23 000 km ot Mapca, co cpenHen TeMneparypou
B -40 rpamycoB, uto Ha 20 rpaaycoB TEIUiee, YEM Ha
POJUTENBCKOM TJIAHETE CITYTHUKA.

Ha manieHpKuii CllyTHUK TIJIAHUPOBAIOCH OTHOCUTEIIBHO HEMAJIO
muccuid. Tak, CoBerckas nmporpamma «Dobdocy» oTrpaBuia
«Doboc-1» k Pobdocy, U B ciydae ycrexa miaHupoBaJIo
oTnpaBuTh «Poboc-2» k Jletimocy. Oba amnmapaTta ObLIH
yCHENTHO 3anmylieHsl B 1988 rony, oHaKo nepBblii anmapat ObLl
IOTEPSH 110 yTH K Mapcy, a BTOpOil XOTh U Iepeal
HEKOTOpPBIE JaHHbIE [[eriMoca, TToTeEpIE HEy1auy U HE CMOT
U3YYUTh ITIOBEPXHOCTH CIyTHUKA. Tak, Oyvkaiiias MUCCHS 10
M3YYCHHUIO CTyTHUKOB Mapca HaszpiBaeTcs MMX — Martian
Moons eXplorer, 6yner 3amyiiena B 2024 rony.



Macca: 1.4762-10* kr, 0.000000000247 3emHO#A
Paguyc: 6.2 kM, 0.00097 3eMHOTO

[Tnomaas mopepxHocTu: 495 km?
Yckopenue cBobogHor0 nageHus Ha s3xBartope: 0.0039 m/c?

Cpennss mnotHocTh: 1.471 r/em?, 0.266 3emHOMN
Haxinon ocu: 3°
[IponomkuTenbHOCTD ToAa (epuos ooparieHus ). 1.26244 nus

[TponoKUTENBHOCTD CYTOK: 1.26244 nHs



®o00c. OH ObLT OTKPBIT TEM KE YETOBEKOM, YTO OTKPBLI
Jletimoc, B ToM ke rogay. @obdoc ommke k Mapcy U HaXOuTCs
nouTH B 4 pasza onmxe toro ke Jleimoca — B 6006 kM OT
MOBEPXHOCTH TIJIAHETHI.

B nactosiee Bpemss @obdoc npudiamxkaercs kK Mapcy co
CKOPOCTBIO TIOUTH B JiBa METpa 3a crosieTue. CKOpocTh
MPUOIMKEHUS 3aBUCUT OT OCTABIIETOCS PACCTOSHUS U
MPUOM3UTENIHHO Uepe3 43 MIIJTMOHA JIET OH CTOJKHETCS.
OpmHako CIyTHUK pacmaaETcs emié 3aJ0JT0 10 CTOJKHOBEHUS —
yepe3 10 MUUIMOHOB J1eT, N00 OH TpeoaoeeT npenaen Poa.

CaMbIM 3aMeTHBIM 00Opa3oBaHueM Ha PoOoce SBIISIETCS KpaTep
Cruknu (cripaBa), ero AuaMeTp paBeH 9 kM. BeposiTHo, oH
o0pa3oBajics M3-3a CTOJIKHOBEHMS MUIJLIMOH JieT Hazan Poboca ¢
HEOOJIBIIIUM aCTEPOUOM, ITO COOBITHE IMOUTH PA3PYIIUIIO
cinyTHUK. THTEpecHO, Kak Oyayiue xutean Mapca OyayT
peuiars npoosieMy cToiakHoBeHUst doboca ¢ miaHeTon?
B03MOXHO, HCIIETIEIIAT €0 JIa3epOM WIIM pa3/ipo0sT €ro Ha
necunHku? EcTth Ha @0O0OCE U1 MOHOJIUT — BalyH B BBICOTY 90
METPOB, OOHAPYKEHHBIN ITPU U3YUYEHUH CHUMKOB CITyTHHKA.

doboc ¢ Mapca uMeeT yriioBble pa3Mephl Kyaa 0oee
CYIIIECTBEHHBIC, HEXENU J[eMOoC, 3aHMMast yTiIOBOM pa3Mmep B
TpeTh JyHbl. Korna on npoxoaut mo aucky CosHIa, BBITISIAT
9TO 00JIee 3aXBaThIBAIOIIEE, HEXKEIU C MAJIBIM CITYTHUKOM
IJIaHeTHI, OTHAKO He cpaBHUTCS ¢ COTHEYHBIM 3aTMEHHEM.

CTouTh TaKke CKa3aTh PO IPABUTALIMIO STUX CITyTHUKOB. Eciin
KOJIOHHCT MOAIPBHITHET HA JIIOOOM U3 HUX, TO YJIETUT MOYTH Ha
krsioMeTp. C 3TUX CIyTHUKOB OYJIE€T OUYE€Hb BBIFOJHO 3aITyCKaTh
PAKETHI C KOCMUYECKAMU armnaparaMmu K Jpyrum Mmupam. K
COXAJIICHUIO, HEIABHASI MUCCHU K CITYyTHUKY OT Pockocmoca,
Ha3BaHHast @oOoc-I'pyHT, npeanoarasiias B3siTue ooOpasua
rpyHta ®oboca 1 BO3BpalllEeHHE C HUM Ha 3€MJTIO IIPOBAINIIACK,
MOTOMY YTO OH BBIIIE HA HEPACUETHYIO OpOUTY 3eMIIu.
[TonbITKH CBS3aTHCA C 30HJOM HE IOMOTJIM, M OH yIaJll Ha
3eMIIto.



Macca: 1.072-10% kr, 0.0000000018 3eMHBIX
Panuyc: 11.2667 xm, 0.0017 3emHOT0

[Tnomans mopepxuoctu: 1548.3 km?

Vcekopenue cBo6oaHoro najgeHus Ha sxsarope: 0.0057 m/c?

Cpennss miotHocts: 1.876 r/em®, 0.341 3emuoM
Haxknon ocu: 0°
[IponomkuTenbHOCTD To/Aa (epuo odpaiieHus): 7 4 39,2 MuH

[TponoKUTENBHOCTD CYTOK: 1.26244 nHs



[Nanumen. Camplii 0omb110M cyTHUK B COJIHEYHOUN CUCTEME,
KOTOPBIN IO pazMepam MPeBOoCXoauT MepKypuii, u Oyab OH He
3axBadeH KOnuTepom, ero cuutaiu Obl 1aneTor. OH, Kak 1
oCTajbHbIC ['auiieeBbl CIIyTHUKH, ObLT OTKPBIT ACTPOHOMOM
[Manumeem B 1610 roay ¢ moMonip0 MpUMHATUBHOTO TEJIECKOIIA.

CaMoe yIMBUTENBHOE, YTO ATOT OTPOMHBIN, C TOYKHU 3PEHUS
CITyTHUKOB MUP UMEET NOANOBEPXHOCTHBIN OKEAH BOJIBI.
[Ipruém odyeHb HEOOBIUHBIN OKeaH. [Ipeanonaraercs, 4To oH
pPAa3/ICNEH JIbJJaAMU PA3HBIX TUIIOB. KOJMMYECTBO KUIKUX
IIPOCIIOCK JOCTHTAeT YeThIpEX. IIpencTaBpTe ceOe CIIONCThIN
okeaH. COJIEHOCTh €r0 PACTET C KAXKABIM CIIOEM IO
HAMpPaBJICHUIO K LIIEHTPY CIIYTHUKA. MOXET Tam IJIaBarOT
WHOIUIAHETHBIC PHIOBI, WJIU KaKas-HUOYIb [IUBUIIM3AITHUA,
KOTOpasi HE MOYKET BBINTU HAPYKY M3-3a TOJICTOTO CJOS JIbJA,
3AIMIIAIONIETO OKEAH U CUUTAET 3TO KpaeM mupa? Moxer
ObITh. CKOPO K 3TOMY YJIUBUTEJIILHOMY CITYTHUKY OyJeT
3anyiieHa muccus. B 20-x rogax 21 Beka OyJer 3amyliieHa
muccus oTr HACA nox HazBanueM «Jupiter Icy Moons
Explorer», koTtopast Oyaetr nsydats ['anumen, Kannucro u
EBpony Ha Hauune y HUX MOJIMOBEPXHOCTHOIO OKEaHa, a
CTOUMOCTb IpoekTa cocTaisieT 850 muinoHoB EBpo. C
MOMEHTA 3aIlycKa MoTpe0yeTcsi OKOJO0 8 JIET, UTOObI
npuOIM3UTHCS K ciyTHUKY FOmnurepa.

['mybuna okeana MoxxeT gocturath 100 KUJIOMETPOB, a 3amachl
BOJIbI HA ['aHUMeEIe TIPEBOCXOASAT BCE 3EMHBIE 3amachl MOYTH B
30 pas.

["aHuMen COCTOUT U3 MIECTH CIOEB. JKEe3Hoe sSpo, TMaMmeTpoM
npuMepHO 800 KMIIOMETPOB, KOTOPOE OKYTHIBAETCS KUIKUM
aIpoM cyJibduia xKenne3a. 3aTemM UaET KaMeHUCTas MaHTusl,
TOJIIIIMHA KOTOPOH 0Kk0j10 750 kusmomeTpoB. [lociie Haxoaurces
CJIOW U3 TETPArOHAJIBHOIO JIbAA, HAJ KOTOPBIM ITPOCTUPAETCS
100-xku1OMETpOBBIH MOAMOBEPXHOCTHBIN OKeaH. OkeaH
3aIMIIAECT TEKCArOHANBHBIN JEN, pasmepamu npuMepHo 200 kM.

JlvuBHBIA Mup!



Macca: 1.4819-10% kr, 0.025 3emHOl
Panuyc: 2634.1 kM, 0.413 3emHOr0

[Tnomans nmopepxuoctu: 87 200 000 xkm?
Yckopenue cB0GOAHOro najaeHus Ha skBarope: 1.428 m/c?

Cpennss iotHocts: 1.936 r/em®, 0.351 3emHoM
HaxJon ocu: ~0.17°
[IpomomKkuTeabHOCTh roja (nepuo oopamenus). 7.15455 nus

IIponomkuTenbHOCT CyTOK: 7.15455 nus



Kannucro. Onun u3 ['anuneeBbix CIIyTHUKOB, BTOPOU 110
paszMepam Cpeau YEThIPEX. SABIAETCS TPEThUM 110 pa3mepam
CILYyTHUKOM COJIHEYHOU CUCTEMBI U CAMbIM yIaJIEHHBIM
cnytHukoM FOnuTepa. [ToBepxHOCTh UyTh O0Jiee ueM B JiBa pa3a
0O0JIbIIIE JTYHHOM.

Y cnyTHHKA, TaK e, Kak 1 y 'aHumMena, uMeeTcs MO JIEIHBIN,
BO3MOYKHO COJIEHBIN OKEaH XUIAKOU BOAbI, B KOTOPOM HE
UCKJIIOUYEHO CYIIECTBOBAHUS XOTSI ObI IPUMUTHUBHOMN KU3HHU.
CpenHsa TemiiepaTypa Ha moBepxHOCTH -140 rpamycoB. Takxe
CTOUT CKa3aTh MPO UACK O KOJIOHU3AIWH CITYyTHUKA. TaK Kak
MOBEPXHOCTh CTA0OWIIbHA U HE TIOJABEPIKEHA U3ITYUCHUIO
FOnurepa, Ha Hell MOXKHO OyeT 10OBIBaTh BOAY, KOTOPOM Ha
Kammucro muoro. Emé ¢ Hero MoKHO U3y4daTh IPYTUE
WHTEPECHBIE CITYTHUKU IUIAHETHI, HarpuMmep EBporry. [Ton€T Ha
Kannucro moxker 3aHATh TPUMEPHO 10 S neT. CaM OKeaH MOXKET
nocturath riryounsl B 200 kM. [ToBepXHOCTD y CIyTHHKA
U3phITa IpeBHUMHU KpaTtepaMu. Ha Kannucro HeT 00JIbIINX rop
WJIA BYJIKQHOB.

CaMbIM OOJIBIIUM 0OPA30BAHMEM HA CITYTHHUKE SIBIISICTCS
MHOTOKOJIbIIEBOM Oaccelin Banbxanna ¢ nmamerpom B 600 KM,
KOTOPBIN OKPY>KEH KOHIIEHTPUUYECKUMHU KoJibllamu. Mx paguyc
nocturaet 1800 kM.

Cy1iecTBEeHHBIN BKIIAJ B U3y4eHUE cnyTHUKOB FOmmTepa, B Tom
yuciie 1 Kamucero, BHECIN Takue anmnaparsl, Kak: « Bosmxep-
1», «Bosimxep-2» u «["anuneo». Kak Obu10 cka3aHo Ha APYTUX
CTpaHHUIIaX, B OJMXKailliee BpeMs 3TOT CIIYTHUK U3YUUT
kocmuueckui ammapar or HACA, npenocTaBuB HaM CBEXKYIO
uH(pOpMaIIHIO.

Kanmucro cocrout u3 Tpéx wacreu. Ilepsas nmpencrasisier
c000i1 )KECTKYIO Jieasinyto qutochepy, mupunoit B 130 km. Ilox
NIEPBBIM CIIOEM HAXOJUTCS OKEaH, IIyOrHAa KOTOPOTO
cocraBiisieT OkoJIo 125 km. KamMeHHO-MeTaiumyeckoe apo
pagnycoMm ~600 KM 3aHUMAET NPUMEPHO YETBEPTH CITyTHUKA.
Mexny aapoM U OKEAaHOM HaXOJATCS JIbJIbl PA3HBIX TUIIOB.



Macca: 1.075938-102% kr, 0.018 3emHoIA
Paguyc: 2410.3 km, 0.378 3eMHOTO

[Tnomane nmopepxuoctu: 73 000 000 xkm?
Yckopenue cBo6OAHOro najaeHus Ha skBarope: 1.235 m/c?

Cpennss miotHocts: 1.8344 r/em®, 0.333 3emHoiA
HaxJion ocu: 0°
[IponomkuTenbHOCTh roAa (eproj ooparieHus): 16.689 nus

[TponomkuTenbHOCTh CyTOK: 16.689 nHs



Ho. 3axBarsiBaromuii Mup. Mup, MOJIHBIN BYJIKAHOB, KOTOPHIE
U3BEPraroT MAaTEPUIO Ha COTHU KWJIOMETPOB (S00kM) mpsiMo B
KOCMHYECKOE IPOCTPAHCTBO. Mup, rae npsmo cenyac
cymecTByeT okojio 400 1eCTBYIOIIMX BYJIKAHOB,
COOMPAIOIINXCS BBIIJIECHYTh CBOE COJIEP’KUMOE B KOCMOC,
KOTOPBIA HAC TOPOANIL.

Takas ByjkaHMYeCcKasi akTUBHOCTb IMBHOTO MHUpa 00yCJIOBJICHA
ero 0Ju30CThIO K FOmuTepy M COCeCTBOM C APYTUMHU
KPYIHBIMH CIIyTHUKAMH, U3-3a YEro HarpeBaroTcs Heapa
CIyTHUKA. ByJkaHbl BRITUIECKMBAIOT AUOKCU]T cephl. Takke B
TOM MHUPE €CTh JIECATKH T'Op, MOSBUBIIIUECS B PE3YIbTATE
CKaTHs B OCHOBAaHUM CHIIMKATHOM KOPBI. Takux rop Ooiee
cotu. OJIHa U3 HUX MPEBOCXOAUT CaMyt0 OOJIBIITYIO TOPY Ha
3emJie B OoJiee uem JBa pasa.

Cpennsiga Temreparypa coctaBiisieT -163 rpaayca, armocdepa
cocTouT Ha 90 MPOLIECHTOB U3 JUOKCHAA CEPhl. XOJIOIHBIH,
SANOBUTBINA, HO TAKOW MTPEKPACHBIM MUP, KAPThI KOTOPOTO MPOCTO
OECIT0JIE3HO COCTABJIATh, HOO CTPEMUTEIIbHBIN BYJIKAaHU3M
U3MEHUT MOBEPXHOCTH /10 HEY3HABAEMOCTH.

JleTaibHO BIIEPBBIE JAHHBIMA CIIYTHUK U3YYWIM KOCMUYECKHUE
armmapatsl «lIuonep-10» u «IIuonep-11», nposietaBuire Bo3ie
Hero B 1973 u 1974 ronax. baarogapst uM Obljla yTOUHEHA Macca
ByJKaHU4Yeckoro mupa. [Iposer emé AByx OJIM3HEIOB —
«Bosamxep-1» n «Bosipkep-2», KoTopble mpoJietaiu B 1979
rony Hag Mo Ha BeicoTe 20 THICSIY KUJIOMETPOB MOAAPHII
YEJIOBEUYECTBY KQUECTBCHHBIE CHUMKH CITyTHUKA. [locnennnm,
u3yyasinii Mo, cran kocMuueckuit anmapar «[ anuneoy,
KOTOPBIN JOCTUT ra30BOro ruranta B 1995 roay u ObL1
CBUJIETEJIEM U3BEPIKECHUSI.

No cocTout u3 Tpéx cino€s. [IepBbIM ciioem ciyKUT auTocdepa,
COCTOSIIIasl U3 CEphl U 0azabTa, TOJIIIUHY KOTOPOU 100aBIIsIeT
BYJIKaHU3M, AeJias €€ toauie Ha 12-35 kM. CpeaHuit ciion
MIPEACTABIISAECTCA B BUJIE PACIUIABIIEHHOW MarMbl. 1o — camblit
«IUJTOTHBIN» CIYTHUK Y MO IJTOTHOCTH CXOX C 3¢MHOM T'PYIIIOM.



Macca: 8.931938-10%% kr, 0.015 3eMHoO
Paguyc: 1821.6 km, 0.286 3eMHOT0

[Tnomanas nosepxHoctr: 41 910 000 xkm?
Yckopenue cB00OIHOrO nageHus Ha skBatope: 1.796 m/c?

Cpennss miotHocTh: 3.528 r/cm®, 0.639 3emHOM
Haxkmnon ocu: 0°
[IpomomkuTeabHOCTD roja (nepuoa oopamenus): 1.76913 nus

IIponomkurenbHOCTD CyTOK: 1.76913 nHs



EBporma. [lomararo, camblii U3BECTHBIN CIIyTHUK B MOCJICIHEE
BpeMsi ToMuMO JIyHbl. C TOYHOW YBEPEHHOCTBIO, TTOJI0 JIbIOM
XOJIOAHOT O, MOABEPTAOILEMYCS PaIUallid MUPA €CTh OKEaH,
pa3Mepbl KOTOPOTro MPEBOCXOAAT 36MHOM B JIBa pasa.

Mo>HO cKa3aTbh, Ha JaHHBI MOMEHT 3TO IJIABHBIN KaHJIUIAT Ha
BHE3EMHYIO KU3Hb, KOTOPAs IJICIIETCSI B OKEAHE CITyTHUKA
FOnurepa, nogoOHO YEPHBIM KYPUJIbIIIMKAM WJIA HA Kpai -
TUXO0XO0AKaM. Eciii okeaH XOJI0AHbIHN, TO )KU3HB BPSIJ JIM CMOKET
CYILIECTBOBATh, a €CJIM OKEAH COJIEHBIN, TO CYIIECTBOBAHUE
’KU3HU HE UCKJIFOYEHO, HATJISIAHBINA ATOMY MPUMEDP —
HKCTPEMOPUIIBI.

Ha skxBatope teMneparypa paBusiercs -163 rpagycam, a Ha
noitocax Ha 60 rpaaycoB xoJiogHee. ATMocdepa ype3BbIYaiiHO
paspsiKeHa, U3BECTHO O HAUTMYMU KUCI0poaa. CIIyTHUK U3ydald
T€ K€ almnaparsl, YTO U Apyrue [ anuneeBbl COyTHUKH.
«IInmonep-10», «ITnuonep-11», «Bosmxep-1», «Bosmxep-2».
[lepBhie ABa U3 HUX CleNaIu NIepBbIe OM3KKE poTorpaduu
EBpomnsl. [Tociequue ke 1Ba anmnapara nepeajim Ha 3€MITE0
CaMO€ Kaue€CTBEHHOE Ha TOT MOMEHT (POTO U UMEHHO OJ1aroaps
THUM JIByM 4UyJlaM 4eJIOBEYECKOTO pa3zyma MOsSBUJIaCh TUIIOTE3a
O CYIIIECTBOBAaHHMM MOANIOBEPXHOCTHOTO OKeaHa. Ha naHHbIM
MOMEHT CaMbIMU YETKUMU (HOTOrpausiMu CITyTHUKA SIBJISIFOTCS
CHUMKH, TIOJTy4eHHBIE «I anuneoy.

bawxkaniinen MuCCrUen K 4yJIECHOMY CITYTHUKY SIBJISIETCS MUCCHS
«Europa Clipper» or HACA, 3anmyck KOTOpO# INIAaHUPYETCS Ha
okTs10pb 2024 roga. MOXHO cKa3zaTh, 3TO caMmasi aMOMIIUO3HAas
MHCCHS T10 TIOUCKY >KU3HU BHE 3eMiid. Eciu 3ta muccus
JTOKQXXET U HAUAET CYIIECTBOBAHUE KU3HU HA EBporie, 310
OyJeT OTHOBPEMEHHO camasi JIydilas HOBOCTb JIJIst
YEJIOBEUYECTBA U OHOBPEMEHHO ITYTAIOIIEN, JIOMAs IPUBBIYHBIE
YCTOM.

EBpona nouctrHe npeKpacHbIld MUP, KOTOPBIN ABIISICTCA OJHOMN
U3 HaJeX 1 171 yesoBeuecTBa. CKOpO Mbl y3HAeM IpaBy 00
3TOM MHUPE.



Macca: 4.799844 -10% kr, 0.008 3eMHBIX
Paguyc: 1560.8 km, 0.245 3emMHOTr0

[Tnomans nosepxsoctu: 30 900 000 km?

Yckopenue cBoOoaHOTO MajieHus Ha skBatope: 1.314 m/c?

Cpennss miotHocTs: 3.013r/cm?, 0.546 3eMHOM
HaxJon ocu: 0.1°
[IpoomKUTEILHOCTD rojia (nepuoj oopamieHus): 3.551 aus

[IpomomxuTenbHOCTh CYyTOK: 3.551 nHs



Awmanbred. [1aTh1il IO pazMepaM COyTHHUK U TPETUN 1O
YIAIEHHOCTH OT TUIAHEThI. bbul OTKPHIT B 1892 rony. CiyTHUK
UMEET HEMPaBWIbHYIO ((OPMY U YCESH MHOKECTBOM KpaTEpPOB.
Ha TéMHO-KpacHO! MOBEPXHOCTH HEOECHOTO TE€Jla UMEIOTCS
oenbie nsATHA. HU3Kas MIIOTHOCTH CBUAECTEIBCTBYET O TOM, UTO
AMaJIbTEsI COCTOUT M3 PBIXJIOr0 BOASHOTO Jibaa. FOmurep ¢ Heé
BBITJISIIAT MOTPSICAIONIE, U 1O pazMepam Oosbiie JIyHbl Ha
HaiieM HeOe B 93 paza.

KpatepoB, kak ObLJIO HAMMMCAHO BBIIIE, HA AMaJIbTEH
OTHOCHUTEJIIBHO CAMOT'0 CITyTHHKA MHOTO. A pa3Mepbl CaMux
KpaTepoB nopaxaror. [Ipu pangnyce B 83 KM, Ha CIyTHHUKE
MMEIOTCS KpaTephl, COIIOCTABUMBIE C TEJIOM. Tak, caMblil
oosbiioit kparep Ilan umeer B auametpe 90 KUIOMETpOB, a B
ryOMHY MOXKET JocTUraTh 15 kuimomeTpoB. Bropoi no
BeJIMYMHE KpaTep — ['es, umeeT riryOuny B 20 KMJIIOMETPOB, a B
TAAMETPE PABEH 75 KUIOMETPOB.

IToBepXHOCTh CYTHUKA, CYs MO UCCICAOBAHUSIM, COJCPIKUT
OpraHn4ecKue coeInHeHus. Mumapipl J€T Ha3all, Koraa
CITYTHHKH Ia30BbIX TUTAHTOB TOJILKO (POPMUPOBAIKCH,
TeMmneparypa opoutsl AManbsTen coctaisiia 800 rpagycos,
MIOATOMY TaKOM CITyTHHUK, KaK OHa, HE MOTJIa C(hOPMUPOBATHCS
Ha TOM MECTE, IJIe OHA HAXOIUThCs cerndac. M3 atoro cinenyror
MPEIOI0KEHNS, YTO AMalIbTes Obl1a cpopMUpOBaHA JIMOO HA
apyroiu opoute FOnurepa, nubo 3a nmpeaenaMu miaHeTapHOM
CHUCTEMBI Ta30BOT'0 TMTaHTA.

AManbTess — OIMH U3 CAMBIX KPAaCHBIX 00BEKTOB COJTHEUHON
cucteMbl. 110 HachIIEHHOCTH KPACHOTO LIBETA OHA OIEPEXKAET
BCE IUIAHETHI U CHYTHUKU. EE onepexaeT JIniib OJIUH OOBEKT 10
TOMY IMapameTpy — Apyrou cnyTHuk FOnurepa.

Camoe neranbpHoe poTo O6bLT0 oyueHo B 2000 roay
KocMuuecKuM arnmapatom «I anuneo». Ha dororpadun
npesacTaBiaeHa mojenb. Ha camoit uérkoit pororpaduu na 2022
roJ1 pa3rIsJeTh I€Tadu OY€Hb TPYIHO, YTO OUYEHB MeYaJIbHO,
HAJICIOCh MBI U3YUYHUM 3TOT MUP JIETAIBHEE U TTOJTYYUM CHUMKH.



Macca: 2.08-10* kr,
Paguyc: 83.4 kM, 0.013 3emHOTO

[Tnomans nosepxnoctu: 87 500 xm?

Yckopenue cBo6oaHOro nagenus Ha sksartope: 0.020 m/c?

Cpennsia miotHocTh: 0.857 r/ecm?, 0.15 3emHoM
Haxmnon ocu: ~0°
[TponomkuTenbHOCTD ToAa (nmepuos ooparienus): 11 4 57 muH...

[TponomxkurensHOCTH CyTOK: 11 9 57 MuH 23 ¢



['mmanuda. CnyTHUK, OTKpBITEINA B 1904 rony, mosrydmi cBo€
Ha3BaHue ciyctsa 71 roa. Cpegnee paccrosgnue ot FOnurepa
coctasisieT 11 800 000 km. OpOuTaIbHBIE TAPAMETPHI
M3MEHSIOTCS 3a CUET COJIHEYHBIX Y ITUIAHETHBIX BIIUSTHUM.

dopMa CITyTHUKA HEU3BECTHA, CaMbIW JI€TAIbHBIM CHUMOK Ha
TaHHBI MOMEHT IPEeCTaBIIICT coO0M n3o0pakenue B 10+-
MAKCEJIEH, KOTOPOE OBLIO MOJYYEHO C PACCTOSIHUS B 8§ MITH
kuioMeTpoB annaparom «Hoseie ['opuzonTeny B 2007 romay. o
ATOr0 COyTHHUK HcciaenoBal anmapat «Kaccuan» B 2000 ronuy.

MHorue Mupsbl enié He ucciieioBanbl. ATMochepa CyTHUKA
HEU3BECTHA.



Macca: 4.2-10*8 kr, 0.0000007 3eMHBIX

Paguyc: 85 kM, 0.013 3emHOTO

[Tnomaae nmoBepxuoctu: 90 800 km?

Vckopenne cBoboaHoro najaeHus Ha sksarope: 0.062 m/c?

Cpennss miotHocTs: 1.63 r/em®, 0.295 3emHOM
HaxJion ocu: 41°
IIponomkuTenbHOCTD roAa (epuoj oopareHus): 248.29 nHs

[IpotomKATENBHOCT CYTOK: 7.782 Haca



®uBa. YeTBEPTHIN OT IUIAHETHI CITYTHUK, KOTOPBIM OBbLT OTKPBIT
Bcero B 1979 rony. Cpennsiga temmneparypa Ha OuBe paBHSIETCA -
149 rpanycoB. CIlyTHUK SIBISIETCSI CAMBIM JTAJIbHUM K3 BCEX
BHYyTpeHHUX MUPOB IOnuTepa. ®uBa uMeeT HENMPABWIBHYIO
dbopmy. OHa OblIIa OTKpBITA C TTIOMOIILI0 «Bosmxepa-1».

DTOT MUP TOKE MOXKET CPABHUTHCS Kparepamu ¢ AMaJIbTEEH.
Ha cnyTHHKE HE MEHEe YETBIPEX KpAaTEPOB IO pa3zmMepam
CpPaBHUMBIX C CaMUM CITyTHUKOM. CaMbIii 0OJIBIIION KpaTep —
3eTyc, UMeeT JuaMeTp NpuOInu3uTeIbHO B 40 KMJIOMETPOB.



Macca: 4.3-10'7 kr, 0.0000000725 3eMHBIX
Pannyc: 49.3 km, 0.0077 3eMmHOTO

[Tnonans nosepxHocth: 30 500 km?

Yckopenue cBo6oaHoro najgeHus Ha sksarope: 0.04 m/c?

Cpennss mnotHocTh: 0.86 r/cm?, 0.155 3emHoM
Haxkion ocn: 0°
[IponomkuTenbHOCTD ToAa (epuoj ooparieHus): 16 gyacon

[Tpoa0KUTENBHOCTH CYTOK: 16 4acoB



DOmnapa. ®ororpaduu 3TOoro Mupa He MO3BOJISIOT HUYETO
pa3riIsIeTh Ha TOBEPXHOCTH, XOTS OH 0ojbmie doboca B 1Ba
paza. CKOJBKO K€ TalH XPaHSAT 3TU MUPBI, KOTOPBIEC HaM
IPEJCTOUT U3YUNUTh U U3BJICKATh U3 KAXKIOTO IOIb3Y.

Janékuii mup 0611 OTKPHIT B 1905 roay, a pazmepsl
COTNIOCTaBUMBI C TPOMAJIHBIM ropojioM. HecmoTpst Ha TO, 4TO
anmnapat «Hosbie ['opu3oHTE choTorpadupoBas 6€3MOIBHBIM
mup B 2007 rogy Ha pacCTOSIHUU 5 MJIH KHJIOMETPOB, CITyTHUK
BUJICH KaK TOYKa, 3Be3/1a. Kak Obl XO0TEIOCh MOJyYUTh
Haunyuiie ¢pororpaduu KakJa0ro U3 TaKux MUPOB, U
HaBEpHOE, B OJIIKAIIIEe BpEeMsl 3TO MPOU30MICT.

Temnepatypa Takas ke, Kak U y Apyrux cnyTHukoB kOnurtepa, a
UMEHHO -149 rpaaycoB, 4TO 110 KOCMUYECKUM MEPKaM HE TaK
y& 1 x05101HO. CBO€ Ha3BaHUE CIYTHUK NOJy4drs uepe3 70 et
MIOCJIE OTKPBITHS, B UECTh BO3II00JICHHOM 3€BCa.

Kakwue ke 3aragku TauT 3TOT HEM3YUYECHHbBIM, 1aJI€KO
BpAIIAOIIUNACSI MUP?



Macca: 8.66-10% kr, 0.000000146 3eMHBIX
Panuyc: 40 kM, 0.0062 3emMHOTO

[Tnomaas nosepxHocTu: 23 200 km?

Yckopenue cBoboaHoro nageHus Ha skBatope: 0.031 m/c?

Cpennss mIoTHOCTh: 2.6 r/cm?, 0.47 3emHOMI
HaxkJson ocu: 21°
[Ipo1omKUTEIbHOCTD rojia (meproj1 oopaiieHus): 258.65 qus

[TpoaoKUTENBHOCTH CYTOK: 12 yacoB



Metuna. Camblii BHYTpEHHUM CITyTHUK. bbuta oTkpbiTa B 1979
rojly Ha CHUMKaXx, clieslanHbiX «Bosmkepom-1». Takxke
nocieayonme HaomoaeHus B 1996 annaparom «I anuneo»
MIOMOIJIM PACIIUPUTH 3HAHUSI 00 3TOM MUpE.

Cpennsia temneparypa -150 rpagycoB, mpo atMocepy HAUYETO
He n3BeCcTHO. [Ipeanonaraercs, 4To CIyTHUK COCTOUT U3 15-TH
IIPOLIEHTHOI'O IMIOPUCTOTO JIbAA, €CIU INIOTHOCTD TaKas Ke, KaK y
Awmanbren. [IoBepXHOCTh MAICHBKOTO MHUpA TEMHA U U3PbITA
MHOECTBOM YJIAPHBIX KPATEPOB, KAKETCA MO LIBETY
kpacHoBaToi. [Togo6Ho JIyHe, 3aaHs151 4aCcTh CITyTHUKA
nedopMupoBaHa U ACUMMETPUYHA, KOO TTOJBEPraeTcs yaapam
aCTEPOM/JIOB Yallle IepeHer, NOBEPHYTOM K FOmuTepy.
Bpamaercs Metuaa B 129 000 kM OT IJIaHETHI.



Macca: 3.6 -10%¢ kr, 0.000000006 3eMHBIX
Paguyc: 21.5 kM, 0.003 3eMHOTO

[Tnomaae noBepxHocTu: 8700 km?

Yckopenue cBoOogHorO0 najgeHus Ha sxkBartope: 0.005 m/c?

[Ipennonaraemas cpeansiga mioTHOCTh: 0.86 r/cm?, 0.155 3emHoM
Hakiion ocu: 0°
[IpoaonmxuTenbHOCTh TOa (TIepruo oOpaleHusi): 7 4acos...

[IpOoAOKUTENBHOCTh CYTOK: 7 4acoB 4.5 MUHYTHI



[Tacude. Cnyrauk FOnurepa, oTKphIThIi B Havane 1908 roaa
OpuUTaHCKUM acTpoHOMOM. CBOE HACTOsIIEEe HA3BAHUE TTOTY YN
B 1975 roay. Ilacude obparraercs B 00paTHOM HaIlpaBJICHUU OT
Bpamienus FOnurepa. Cambiii KpyITHBIN CITyTHUK,
BpAIIAIOIIMICS MPOTUB BpallleHU IaHeThl. CUUTACTCS, YTO
[Tacude aBnsercsa 3axBaueHHbIM acTeponioM. CITyTHUK

HAXOJUTCSI HA CPEIHEM PACCTOSIHUM OT ra30BOr0 TUTaHTa B 23
000 000 xm.

Atmocdepsl y Ilacude He numeercs. HecMotps Ha 1o, 4TO
CIIyTHHUK OBLT OTKPBLI 124 Toxa Ha3am, 0 HEM HEMHOTO JTaHHBIX,
Y CJIEAYIOINE KOCMUYECKUE MACCUM UX MOIIOJHST.



Macca: 3-10%, 0.00000005 3emHOi#H
Paguyc: 28.9 km, 0.0045 3emHOTO

[Tnomans nosepxHoctr: 11 000 km?

Yckopenue cBoboaHoro najenus Ha skBarope: 0.022 m/c?

[Ipennonaraemas cpeaHsis mIOTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Haxmon ocu: 82°
[IpomomKkuTeabHOCTD roja (nepuo oopamenus): 722.34 gus

[IpoaoKUTENBHOCTH CYTOK: ~ 10 4acoB



Kapwme. HeperysisipHbiil €CTECTBEHHBINM BHEIIHUM MUPOK
IOnmTepa ¢ peTporpagHbIM IBUKEHUEM, OTKPBITBIM B 1938 roay
aMEPUKAHCKUM acTpOHOMOM. [losryuns cBO€ HacTos1Iee
Ha3BaHUE B YECTh MaTepu KpUTCKoi 6orunu B 1975 rony. K
COXAJICHUIO, HA IAHHBI MOMEHT U3BECTHA TOJIBKO UCTOPUS
OTKPBITHUS CITyTHUKA U HEKOTOPbIC (PU3NUECKUe
XapaKTEPUCTUKH, a HA CaMbIX YeTKUX (HOTOTpadusix MUP
BBITJISIIUT KaK HECYIIECTBCHHAS 3BE30YKA.



Macca: 1.3-107 kr, 0.000000022 3eMHBIX
Panuyc: 23.35 km, 0.0036 3emHOTr0

[Lnomaap moBepxHocTh: 6600 Km?

Yckopenue cBobogHoro maaeHus Ha ’3xkBarope: 0.017 m/c?

[Ipennonaraemas cpeaHss INIOTHOCTH: 2.6 T/cM?, 0.471 3emHOM
Haxknon ocu: 11°
[Ipo1omKUTEIBHOCTD rojia (meproji oopaiieHus): 693.17 gus

[TponomkuTenbHOCTH CyTOK: ~ 10 yacoB



Jlucures. bbuia OTKphITAa B TOM ke roay, uto u Kapme, u tem xe
YEeJIOBEKOM. Tak»e mojydnia CBOE HbIHEIIHEE Ha3BaHue B 1975
roay, Kak ¥ MHOTHE MaJible CIyTHUKHU. [Ipennonaraercs, 4To
CITyTHUK COCTOUT B OCHOBHOM W3 CHJIMKATHBIX MOPO/I.
IToBepxHOCTH JIncuTen oueHb TéMHasA. Ha camom 4€TkoM
CHUMKE Ha HalIMCAHWE KHUTH, MAJICHbKUW CHJIMKATHBIN MUP
BUJEH Kak Touka. Cpennee paccrosaue 10 FOmurepa
cocrtarigeT 12 000 000 kwm.



Macca: 6.3-10%6 kr, 0.00000001 3eMHBIX
Paguyc: 21.1 kM, 0.0033 3emHOTO

I[Tnomans nosepxuoctu: 4 000 xkm?

Yckopenue cBoOogHOrO mmaacHus Ha 3kBarope: 0.013 m/c?

[Ipennonaraemas cpeaHss INIOTHOCTH: 2.6 T/cM?, 0.471 3emHOM
Haxkion ocu: 49°
[Ipo10KUTEIBHOCTD rojia (meproji oopaiieHus): 258.57 aus

[IpomomxuTenbHOCTh CyTOK: 12.78 vaca



CuHornie. PeTporpaaHeiii COyTHHK, OTKPBITBIA B cepeaune 1914
rojia, MOJyYHUBIIUNN CBOE CYILIECTBYIOIIEE UMS B U€CTh HUM(bI
CuHomnbl U3 ApeBHETPEYECKON MUDOTOTHH.

CHYTHI/IK KpaCHOBaTBIﬁ, IMOBCPXHOCTDb €T'O HCU3BCCTHA.



Macca: 7.5-10%¢ kr, 0.0000000126 3eMHBIX
Paguyc: 17.5 km, 0.0027 3emHOTO

I[Tnomans nosepxuoctu: 4 500 xkm?

Yckopenue cBoOogHOTO nageHus Ha s3kBatope: 0.014 m/c?

[Ipenmnonaraemas cpeaHsis IOTHOCTh: 2.6 r/cm?, 0.471 3eMHoOM
Hakmon ocu: 57°
[IpoomKUTEIbHOCTD rojia (neproj oopaiieHus): 777.29 nus

[IponomxurenbHOCTH CyTOK: 13.16 yaca



AHaHKe. bbuT OTKPBIT BO BTOpOU nojioBuHE 1951 roga, mosmyymi
Ha3BaHME B YECTh BO3M00JIeHHON 3eBca. CIIyTHUK HaXOqUTCA
Ha orpoMHOM paccrosauu ot FOmurepa — B 20 000 000 kM. Om,
KaK ¥ HEKOTOPbIEC CIIYTHUKH, IO OOJIbIIIEH YaCTH COCTOUT U3
CHWJIUKATHBIX TTOpoJ. OH Takke SIBIISIETCS PETPOrpaIHbIM. Y
AHaHKE OYE€Hb TEMHAS MOBEPXHOCTh. BO3MOXHO Ha 3TOM
CIIyTHUKH €CTh HE3HAYUTEIBHOE COACPHKAHUE BOBI.



Macca: 3-10%¢ kr, 0.000000005 3eMHBIX
Paguyc: 14.55 km
I[Tnomans nosepxHoctu: 2 400 km?

Yckopenue cBo6oaHoro nagenus Ha sksartope: 0.01 m/c?

[Ipennonaraemas cpeaHss INIOTHOCTH: 2.6 T/cM?, 0.471 3emHOM
HaxJson ocu: 57°
[Ipo10KUTEIBHOCTD rojia (meproji oopaiieHus): 623.59 nus

[IponoKUTENBHOCTH CYTOK: 8.31 "aca



Anpactes. beuta oOHapykeHa aMEepUKaHCKUMU aCTPOHOMAaMHU B
1979 rony Ha cHuMkax «Bosimxepa-2», morydnia CBOE
CeroJHsAIIHee Ha3BaHue B 1983 roxy B 4eCTh JIPEBHETPEUECKOMN
oorunu, gouepu 3eBca. CaMbIMU KaU€CTBEHHBIMU HA JTaHHBIN
MOMEHT CHUMKaMH SIBJISIFOTCSI CHUMKU «['anmuiieoy», oiHaKko Ha
HUX CIIYTHUK BHJICH KaK HECKOJIBKO ITUKCEIIEH, UTO JAECHACT
HEBO3MOXHBIM N3YUYEHHE ACTAICH TOBEPXHOCTH.

B OyaymieM, BeposaTHO, ApacTesl CTOJKHETCS BMECTE C
Metunoi ¢ FOmurepom. CTOUTH 3aMETHUTH, UTO Y CITyTHHKA
IUIOTHOCTB BBIIIE, YEM Y IPYTUX CITYTHUKOB. COCTOUT OH TaKke
Y3 CUJIMKATHBIX MOPOJ U UMEET YPE3BbIUYANHO TEMHYO
IIOBEPXHOCTh. AJipacTesi - caMasi MaJICHbKasl U3 YEThIPEX
BHYTPEHHUX CITyTHUKOB.



Macca: 2-10* kr, 0.000000000337 3eMHBIX
Pannyc: 8.2 kM, 0.00128 3emHOTO

[Tnomans noBepxHoctu: 1200 km?

VYckopenue cBoboHOTO najgenus Ha skBarope: 0.002 m/c?

[Ipennonaraemas cpeansiga mioTHOCTh: 0.86 r/cm?, 0.155 3emHoM
Haxion ocu: 0°
[IponomkuTenbHOCTD ToAa (IEpHOo ] 0OpalleHus ): 7 4acoB

[IpoAOMKUTENTBHOCTD CYTOK: 7 4acOB



demucto. 3aHUMATENIBHO B €T0 UCTOPUH TO, YTO CHAYaJIa OH
ObLT OTKPHIT B 1975 rony 1ByMst acTpoOHOMamu, 3aTeM ObLI
NOTEPsAH, a TOTOM 3aHOBO OTKPHIT B 2000 roay. HazBanue 0110
nano B 2002 roxuy.

CnyTHUK BpalllaeTcs OJH, KOO OpOUTA €T0 JICKUT MEKTY
["anuieeBbIMU CITyTHUKAMU U HEPETYISPHBIMU CITy THUKAMUA
FOnuTepa ¢ npsiMbiM oOpaliieHueM. J[aHHbIE O CITyTHUKE
MOMHUMO (PU3UUYECKUX U OPOUTATBHBIX XapaKTEPUCTUK CKYIHBI.

Mup, OTKPBITBIN JBAXK/IBL.



[TpumepHas macca: 6.97-10* xr, 0.000000000117 3eMHBIX
Panuyc: 4.5 kM, 0.0007 3emHOTO

[Tnomaner moBepxHoCTH: ~ 250 KM?

Yckopenue cBoOoHOro mmajaeHus Ha 3kBarope: 0.003 m/c?

[Ipennonaraemas cpeaHss INIOTHOCTH: 2.6 T/cM?, 0.471 3emHOM
Haxkmon ocu: 31°
[Ipo1omKUTEIBHOCTD rojia (neproj oopaiieHus): 129.95 nus

[TponomkuTenbHOCTH CyTOK: ~ 10 yacoB



[Ipakcunrke. ACTepouIHbIA CIyTHUK ObLT OOHapy>keH B 2000
roJly TpynIion aCTpOHOMOB U3 ['aBaliCKOr0 YHUBEPCUTETA, U
MOYTH yepe3 3 rojia MoJyyusl CBOE HIHEIIHEE HA3BAHUE B YECTh
I'PEYECKON OOTUHU BO3ME3IHSI.

CIyTHHK BBITJISIIUT CEPHIM U COCTOUT M3 CUIIMKATHBIX MOPO/I,
UMesl OYCHb TEMHYIO TOBEPXHOCTh C HU3KHUM alb0e0, KaK U
octaibHble. Ha Bcex gororpadusx BRITIISIAUT Kak TOUKa, 10O
HAXOJUTCS JaJeKO U UMEET Paanyc B 3.5 KM.



ITpumepHas macca: 4.3-10 kr, 0.0000000000725 3eMHO#
Pannyc: 3.5, 0.00055 3emHO0ro0

[Tnonaas mosepxHocTh: 145 xm?

Yckopenune cBoOoaHOro maaeHus Ha sxkBarope: 0.003 m/c?

[Ipennonaraemas cpeaHsis mIOTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Haxmon ocu: 66°
[IpomomKUTEILHOCTD roja (mepruo oopamenus): 609.25 nus

[IpomomxuTenbHOCTh CyTOK: ~ 10 yacoB



Kannupoe. beut otkpsiT B 1999 rony 7 actpornomamu. [omyuun
cBO€ HbIHEIIHEee Ha3BaHue B 2002 rony. CpenHee paccTosHue
Mexnay FOmmurepom n cirytHukom cocrasisieT 24 000 000 k.
KadecTBEeHHBIX N300pKEHUM HE UMEETCSI, HAaUTydIas
doTorpadus UMEET pa3pelieHUEe paBHOE 4 TTUKCEIISIM.



[TpumepHas macca: 8.7-10% kr, 0.000000000146 3emuOiA
Pannyc: ~3.5 kM, 0.00055 3emHOTO
I[Tnomans nosepxHocTu: 210 km?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.003 m/c?

[Ipenmnonaraemas cpeaHsis IOTHOCTh: 2.6 r/cm?, 0.471 3eMHoOM
HaxJson ocu: 71°
[IpoiomKUTEIbHOCTD rojia (neproj oopaiieHus): 787.43 nus

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



Meraknut. UndopMaium o HEM Takke JOBOJIBHO MaJIo.
Perporpannsiit Mup 0611 OTKpBIT B 2000 roay, a Ha3BaHuE
MOJIYUYHJI CITYCTS JIBa T'0JIa B 4€CTh BO3J100JICHHOM 3€eBca.

K coxanenuro, KpoMe OpOUTATIbHBIX U (PU3MIECKUX
XapaKTEPUCTUK 00 ITOM CITyTHUKE HUYErO He u3BecTHO. Ham
MPEJICTOUT Y3HATH €ro MOJIYYIIIE.



[TpumepHas macca: 2.1-10%, 0.0000000000354 3emuoit
Panuyc: 3 kM, 0.00047 3emHOTO
[Tnomans moBepxHocTh: ~ 200 km?

Yckopenue cBoOogHOTO NajeHus Ha sxkBaTope: 0.003 m/c?

[Ipennonaraemas cpeaHss INIOTHOCTD: 2.6 T/cM?, 0.471 3eMHOM
HaxJsion ocu: 54°
[IponomkuTenbHOCTD ToAa (Iepuo odpatieHus ). 752.8 mHs

[TponomkuTenbHOCTH CyTOK: ~ 10 yacoB



HNoxkacte. beut otkpeiT B 2000 roay, ciycts 2 rojia HoJTy4ul
Ha3BaHUE B YECTh IMEPCOHAXKA JIpeBHErpeUeCcKOi MUGBOIOTHH.
Cpennee paccrostHue 10 razoBoro ruranta gocturaet 21 000
000 kM. CnyTHHK BBITJISLAUT cepbiM. [1oka 3To Bce JaHHbIe 00
Hoxacre.



ITpumepHas macca: 1.9-10 kr, 0.000000000032 3emHOiA
Paguyc: 2.5 kM, 0.00039 3emHOTO
[Tnomans mosepxHocTh: ~100 km?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.002 m/c?

[Ipennonaraemas cpeaHss INIOTHOCTD: 2.6 T/cM?, 0.471 3emMHOM
Hakmnon ocu: 52°
[IponomkuTenbHOCTD ToAa (mepuos ooparieHus): 640.97 nus

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



Taiirere. Heperynspusliii peTporpaanbiid ciyTHUK FOmurepa,
OTKpPBITHIA B 2000 roty v mMOJy4YUBIINK CBOE HBIHEIITHEE
Ha3BaHue B 2002. CpenHee pacCTOSTHUE 10 TUIAHETHI COCTABIISIET
22 500 000 xm. XOJIOIHBIN acTEPOUI, BpAIIAIOIIAICI B KOCMOCE
enr€ Mano u3ydeH. Mzyduenue naxxe MaJ€HbKOTO acCTEPOU/IA
MIOMOTa€T YEJIOBEUYECTRY.



[TpumepHasg macca: 1.6-10% kr, 0.000000000027 3emHOiA
Paguyc: 2.5 kM, 0.00039 3emHOTO

[Tnoniaas moBepxHocTH: ~ 80 KM?

Yckopenue cBoboaHoro najaenus Ha skBarope: 0.00017 m/c?

[Ipennonaraemas cpeaHsis mIOTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Haxmon ocu: 37°
[IpoaomKUTEIbHOCTD roja (nepuoj oopamenus): ~691.62 aus

[IponomkuTenbHOCTH CyTOK: 10 wacos



Kanuke. Perporpagusiii cnyTHuk, Bpamarouiuiics B 23 000 000
KM OT Ta30BOr0 rMranra. Tak ke, KaK U NpeAblayIIUi CTyTHHUK,
obuT OTKPHIT B 2000 roxy, Ha3BaHUE ke MOTYUUI CITYCTS 2 rofa.



ITpumepnas macca: 1.9-10* kr, 0.000000000032 3emHOi
Pannyc: 3.45 kM, 0.00054 3emHOTO

[Tnoniags moBepxHocTh: ~ 100 km?

Yckopenue cBo0oHOro najgeHus Ha sxsarope: 0.002 m/c?

[Ipennonaraemas cpeaHsis mIOTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Haxkmnon ocu: 26°
[IpoaoJKUTEIbHOCTh ToAa (mepuo1 oOpaiieHus): 766.61 aus

[IponomkuTenbHOCTH CyTOK: ~ 10 yacoB



Jus. D10 Takke MUP, OTKPBITHIN ABAXKbI. B mepBhIi pa3 oH
ob11 OTKpHIT B 2000 roay, 3aTeM MOTEPSIH, & TOTOM OTKPBIT
BHOBb B 2012 rony. Ha3BaH B uecTb keHbI 3eBca. TEMHBIN
criytHUK Bpamaercs B 14 000 000 km ot FOnmuTepa.



[Tpumepnas macca: 9-10% kr, 0.000000000015 3emuOiA
Paguyc: 2 kM, 0.0003 3emMHOTO

[Tnomans nosepxHoctu: 50 km?

Y ckopenune cBOOOAHOTrO MaJICHHs Ha 3KBaTope: ?

[Ipenmnonaraemas cpeaHsis mIOTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Hakmnon ocu: ?
[Ipo1omKUTEILHOCTD rojia (mepuoj oopalieHus): 287 qHei

[Ipo10mKUTEIBHOCTD CYTOK: ?



['enuke. PeTporpaiHbiil CyTHUK, BPAIIAIOIIUKCS HA
paccrosauu B 20 000 000 kM, oTkpeIThIA B 2003 TO1y ¥ OBLIT
HA3BaH B YE€CTh OJTHOM U3 MY3.



[TpumepHas macca: 9-10% kr, 0.000000000015 3emHOiA
Paguyc: 2 kM, 0.0003 3emHOTO

[Tnomans nosepxHoctu: 50 km?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.002 m/c?

[Ipennonaraemas cpeaHsis mIOTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Haxmon ocu: 22°
[IpomomKuTeabHOCTD roja (nepuos oopamenus): 634.8 qus

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



["apnanuke. beut ooHapyxked B 2000 roay, a B 2003 mosyuun
CBOE€ Ha3BaHME B YECTh MIEPCOHAXKA APEBHETPEUECCKOU
MU}oOJIOTHH.



ITpumepnas macca: 1.2-10% kr, 0.00000000002 3emHOM
Paguyc: 2 kM, 0.0003 3emHOTO

[Tnonia s MoBEpXHOCTH: 54 kM?

Yckopenue cBoOoaHOro0 majaeHus Ha 3xkBarope: 0.002 m/c?

[Ipennonaraemas cpeaHsis mIOTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Haxkion ocn: 54°
[IpomomKkuTeabHOCTD roja (nepuoj oopamenus): 634.19 nas

[IpomomxuTenbHOCTh CyTOK: ~ 10 yacoB



['epmunne. Manenbkuii Mup, oOHapy>keHHbIN B KoHIIe 2001
rojaa rpynmou actpoHomMoB. B 2003 roxy nosyuunn Ha3BaHUE B
4eCcTh BO3JI00JIEHHON 3€eBca.



[Tpumepnas macca: 9-10% kr, 0.000000000015 3emHOiA
Paguyc: 2 kM, 0.0003 3emMHOTO

[Tnonaas moBepxHocTh: 50 km?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.002 m/c?

[Ipennonaraemas cpeaHsis mIOTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Haxmion ocu: 64°
[IpomomkuTeabHOCTD roja (nepuos oopamenus): 606.93 gus

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



Tuone. but OTKpBIT rpymmnou actpoHomoB B 2001 romy, a
Ha3BaHue nonyywi B 2003 roay B 4ECTh OJTHOM U3
BO3JII00JICHHBIX 3eBca. CIIyTHUK BpallaeTcsl Ha pacCTOSIHUM B
21 000 000 xm.



[Tpumepnas macca: 9-10% kr, 0.000000000015 3emHOiA
Paguyc: 2 kM, 0.0003 3emMHOTO

[Tnomans nosepxHocTu: 50 km?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.002 m/c?

[Ipeanonaraemas cpeaHss INIOTHOCTH: 2.6 T/cM?, 0.471 3emHOM
Haxson ocu: 40°
[IpoiomKUTEIbHOCTD rojia (neproj oopaiieHus): 603.58 gus

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



Xanpaene. Perporpannsiii cnyTHUK, OTKpBITEIN B 2000 romy,
HbIHEITHEeEe Ha3BaHWe noaydna B 2002 roay. XoJI0 HbIN
KapJIMKOBBIA MUP, HEU3YUYECHHBIN YEIIOBEKOM, 0€3MOJIBHO
BpAIllaeTCs B XOJIOJJHOM OBITHE.



ITpumepnas macca: 7.5-10% kr, 0.0000000000126 3eMHOi
Paguyc: 2 kM, 0.0003 3emMHOTO

[Tnomans nosepxHocTu: 50 km?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?

[Ipeanonaraemas cpeaHss INIOTHOCTH: 2.6 T/cM?, 0.471 3emHOM
HaxkJson ocu: 5°
[Ipo1omKUTEILHOCTD rojia (mepuoj oopaiieHus): 759.88 nus

[IponoKUTENBHOCTH CYTOK: ~ 10 4acoB



Aoiae. Perporpagusiii ciytHuk FOmmrepa, oTkpoiThii B 2003
rofy, IMOJIy4rJ1 CBOE HacTosiuiee Ha3Banue B 2005 roy B 4ECTh
OJHOU U3 JPEBHETPEUYCCKUX MYS3.



[TpumepHas macca: 8.2-10% kr, 0.0000000000138 3emH0i
Paguyc: 2 kM, 0.0003 3emMHOTO

[Tnomans nosepxHocTu: 50 km?

Yckopenue cBo6oaHOoro najaeHus Ha sxsarope: 0.002 m/c?

[Ipeanonaraemas cpeaHss INIOTHOCTH: 2.6 T/cM?, 0.471 3emHOM
HaxJson ocu: 12°
[Ipo1omKUTEILHOCTD rojia (mepuoj oopaiieHus): 761.5 qus

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



OBkenazae. bout ooHapyxeH B 2003 rogy rpymnmoi acCTpOHOMOB
v B 2005 roay nmosiydms ceroaHsHee Ha3panue. CIyTHUK
Bpamaercs Ha pacctossHud B 23 500 000 kM OT IMTOBEPXHOCTH.
Tak ke, KaKk U y OCTaJIbHBIX MOJ0OHBIX CITYTHUKOB,
MMOBEPXHOCTh DBKENA/IC TEMHA, & CaM CIIyTHUK COCTOUT I10
OOJIBIIIEN YACTH U3 CHIIMKATHBIX TTOPO/I.



[Tpumepnas macca: 8.2-10%% xr, 0.0000000000138 3emHoi
Panuyc: 2 kM, 0.0003 3emHOTO

[Tnoniaas moBepxHocTh: 50 KM?

Yckopenue cBo0oaHOro najgeHus Ha sxsarope: 0.002 m/c?

[Ipennonaraemas cpeaHsis mIOTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Hakmon ocu: 16°
[IpomomkuTeabHOCTh roja (nepuoj oopamenus): 693.02 gus

[TponomkuTenbHOCTH CyTOK: ~ 10 yacoB



Hconoe. O6HapyxeH B 2000 roay rpyImmoi acCTpOHOMOB, Ha3BaH
B 4ECTh ApeBHErpeueckoro nepconaxa B 2002 romxy. CnyTHUK
Haxoautca B 23 000 000 km ot nmoBepxHoctu FOmmrepa.



[TpumepHas macca: 8.2-10% kr, 0.0000000000126 3eMHOi
Paguyc: 2 kM, 0.0003 3emHOTO

[Tnomans nosepxHoctu: 50 km?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?

[Ipennonaraemas cpeaHsis IIOTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Haxmon ocu: 5°
[IpomomKUTEALHOCTD rojia (mepuo oopaiieHus): 725 qaeu

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



Oipene. O1Ha U3 MHOKECTBA KapJIUKOBBIX PETPOTPAIHBIX JIYH,
KaKMX B TOM KHUTE JIECITKH, a TAKKE OAUH U3 HECKOJIbKUX
MHUPOB, KOTOpbIE OBLIA OTKPBITHI 3aHOBO. CHauana DipeHe
oTKkpbUH B 2003, HO ITOTOM TOTEPSUIH, U HA TIPOTSHKEHUU 13 et
OH OBLI 3aTepsiH. IMsl ke IPUCBOMIIN TOJIBKO cIycTs 16 jer
MOCJIE OTKPBITUS, HA3BaB KPOXOTHYIO JIYHY B UECTh JOUYEPH
demubpl 1 3eBca.



[Tpumepnas macca: 9-10% kr, 0.000000000015 3emuOiA
Paguyc: 2 kM, 0.0003 3emMHOTO

[Tnonaas moBepxHocTh: 50 kM?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?

[Ipennonaraemas cpeaHss INIOTHOCTD: 2.6 T/cM?, 0.471 3eMHOM
Hakmnon ocu: ?
[IponomkuTenbHOCTD Toa (mepuos ooparieHus): 743.88 qus

[Ipo10MKUTEIBHOCTD CYTOK: ?



ABTOHOE. OTKpHBIT rpymmnon actpoHoMoB B 2001 roay, mosy4wni
cBo€ Ha3BaHue B 2003 roxy. Bpamaercs Bokpyr IOmurepa Ha
paccrossauu B 24 200 000 kM.



[Tpumepnas macca: 8.2-10% xr, 0.0000000000126 3emHO
Panuyc: 2 kM, 0.0003 3emHOTO

[Tnoniaas moBepxHocTh: 50 km?

Yckopenue cBoOoaHOro0 majaeHus Ha 3kBarope: 0.002 m/c?

[Ipeanonaraemas cpeaHss INIOTHOCTH: 2.6 T/cM?, 0.471 3emHOM
Haxmon ocu: 49°
[IpoomKUTEIBHOCTD rojia (mepuoj oopaieHus): 719 quei

[IpomomxuTenbHOCTh CyTOK: ~ 10 yacoB



Opca. Manenbknit BHEHUN Mup FOnmTepa, OTKpbIThINA Beero 4
rojaa Hazag — B 2018 roay. Cryctst oquH 1o/ OH ObLJT Ha3BaH B
yecTh qouepu Cenenbl u 3eBca. CriyTHUK HaxoauTcs B 11 500
000 kM OT IJIAHETHI.



[IpumepHas macca: ?

Paguyc: 1.5 km, 0.00023 3emHOTO
[Tnonags moBepxHocTh: ~ 30 KM?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.002 m/c?

[Ipennonaraemas cpeaHss MIOTHOCTh: 2.6 T/cM?, 0.471 3emMHOM
Haxion ocu: ?
[IpoaomkuTenbHOCTD ToAa (TIeproj ooparteHus ). 252 aHs

[IpoIOTKHATENBHOCTD CYTOK: ?



[Tanaus. Masblii BHEIIHUN CITYTHUK Ia30BOr0 TUTaHTA. bbLl
oTKpHIT B 2017 roay, a B 2019 611 Ha3BaH B 4ECTh JI0YEPH
Cenensl n 3eBca. Haxomures ciytauk B 11 500 000 kM ot
noepxHoct FOmwmrepa.



[Tpumepnas macca: 1.5-10% xr, 0.0000000000025 3emHO¥
Paguyc: 1.5 kM, 0.00023 3emHOTO

[Tnonags moBepxHocTh: ~ 30 KM?

Yckopenue cBoOoaHOro0 majaeHus Ha ’3xkBarope: 0.001 m/c?

[Ipennonaraemas cpeaHss INIOTHOCTD: 2.6 T/cM?, 0.471 3eMHOM
Haxion ocu: ?
[IpoaomkuTenbHOCTD ToAa (TIeproj ooparteHus ). 252 aHs

[IpoIOTKHATENBHOCTD CYTOK: ?



Kapmo. OtkpsiT B 2003 roay rpynmnoi aCTpOHOMOB, TTOJTY YU
CBOE neuncTByromee Ha3Banue B 2005 roay B 4eCTh n04EpHr
®emunbl 1 3eBca. Bpamaercsa cimytHuk Ha pacctosauu B 17 000
000 kM ot FOnutepa. ¥ Kapno neognozHaunoe oyayiiee. JIn6o
OH CTOJIKHETCA ¢ OJTHUM U3 ["anuieeBbIX CIyTHUKOB, JTU00
OyJIeT BBIOPOIIICH C OPOUTHI.



[Tpumepnas macca: 3.5-10%% xr, 0.0000000000059 3emHOi
Paguyc: 1.5 kM, 0.00023 3emHOTO

[Tnomams NOBEPXHOCTH: ~ 28 KM?

Yckopenue cBoboaHoro majaeHus Ha s3xkBarope: 0.001 m/c?

Cpennss IIoTHOCTh: 2.6 r/cm?, 0.471 3emHoM
Haxion ocu: 82°
[Tpo10mKUTEABHOCTD rojia (mepuoj oopaieHus): 456.3 aHs

[TponomkuTenbHOCTH CyTOK: ~ 10 yacoB



OBante. Perporpagueiii criyTHUK, OTKpbITHIN B 2001 rony
IPYIINON aCTPOHOMOB BMeCTE ¢ Ipyrumu 11 cnmytHukamu. B
2003 romy moJry4uii CBOE€ Ha3BaHUE.



[TpumepHas macca: 3.5-10% kr, 0.0000000000059 3emHOi
Paguyc: 1.5 kM, 0.00023 3emMHOTO

[Tn01maas MOBEPXHOCTH: 28 KM?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?

Cpenssisg IOTHOCTR: 2.6 T/cm?, 0.471 3eMHOIM
Hakmnon ocu: 55°
[Ipo1omKUTEILHOCTD rojia (nepuoj oopaieHus): 620.6 qHs

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



S/2017 J 9. Hocut BpeMeHHOE Ha3BaHUE, KOTOPOE
CBHJICTEIBLCTBYET O TOM, YTO CITYTHHUK OBbLIT OTKPHIT B 2017 rony
Y 110 CEH JICHb HOCUT BPEMEHHOE Ha3BaHuE. Bpamaercs Ha
paccrosiauu B 21 500 000 kM.



[IpumepHas macca: ?

Paguyc: 1.5 kM, 0.00023 3emHOTO
[Tnona s MOBEPXHOCTH: 28 KM?

Yckopenue cBo0oaHOro najgeHus Ha sksarope: ~0.001 m/c?

[Ipennonaraemas cpeaHss INIOTHOCTh: 2.6 T/cM?, 0.471 3eMHOM
Haxkmon ocu: ?
[IponomkuTenbHOCTD ToAa (epuoj oopatieHus ). 639.2 nus

[IpoIOTKATENBHOCTD CYTOK: ?



OtHe. bout o6HapyxeH B 2001 roay u crycTs JiBa roja MOJTy4YnI
CBO€ ¥ MO CEU JIEHb JCHMCTBYIOIIECE HA3BAHUE B YECTh OJTHOU U3
HuM$ apesHerpedeckoin Mmudoaoruu. Haxoaurcs B 23 000 000
KM OT noBepxHoctu FOnurepa.



ITpumepHas macca: 4.5-10% kr, 0.0000000000075 3eMHOi
Paguyc: 1.5 kM, 0.00023 3emHOTO

[Tnona s MOBEPXHOCTH: 28 KM?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?

Cpennss mnoTHOCTh: 2.6 r/cm?, 0.471 3emHoOM
Hakmnon ocu: 32°
[IpomomxkuTeabHOCTh roja (nepuoj oopamenus): 730.18 qas

[IpoaoKUTENBHOCTH CYTOK: ~ 10 4acoB



OpunoMme. Petporpaaneiii cnyTHUK, OTKpBITBIA B 2000 roay ¢
MOMOIIIBIO 2.2 METPOBOTO TeJiecKoIa, Obl1 Ha3BaH B 2002 romy.
Bpamaercs B 23 000 000 kM OT nIaHETHL.



[TpumepHas macca: 4.5-10% kr, 0.0000000000075 3eMHOi
Panuyc: 1.5 kM, 0.00023 3emHOTO

[Tnomanps mosepxHocTu: ~ 30 km?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?

Cpennss mioTHOCTh: 2.6 r/cm?, 0.471 3emHoOM
Haxson ocu: 40°
[Ipo1omKUTEALHOCTD rojia (nepuoj oopaieHus): 682.8 nHs

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



OBpusome. OTkpbiThiil B 2001 rogy, OAMH U3 MHOXKECTBA
CITYTHHUKOB ra3oBoro ruranta. [lomyuwun nazBanue B 2003 romy.
Bpamaercsa Bokpyr FOnurepa moutu B 23 000 000 kM.



ITpumepHas macca: 4.5-10% kr, 0.0000000000075 3eMHOi
Paguyc: 1.5 kM, 0.00023 3emMHOTO

[Tnomans NOBEpXHOCTH: 28 KM?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?

Cpennss IIoTHOCTh: 2.6 r/cm?, 0.471 3emHoM
HaxJsion ocu: 66°
[IpoomKUTEILHOCTD rojia (mepuoj oopaienus): 717.3 nus

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



['eremone. beut otkpsiT B 2003 romy, a crycTts ABa roaa
MOJIy4YuJI Ha3BaHue. Bpamaercsa Bokpyr FOnurepa Ha
paccrosianu B 24 000 000 kM. I1manera co cmyTHUKa BUIHA KaK
IIOJIOBHMHA YII0BOT0 pazmMepa ComnHia Ha 3eMiie.



[Tpumepnas macca: 4.5-10% xr, 0.0000000000075 3emHO¥
Paguyc: 1.5 kM, 0.00023 3emHOTO

[Tnomans NOBEpXHOCTH: 28 KM?

Yckopenue cBoOoaHOrO0 majaeHus Ha ’3xkBarope: 0.001 m/c?

Cpennss IIoTHOCTh: 2.6 r/cm?, 0.471 3emHoM
Haxkion ocu: 59°
[Ipo1omKUTEALHOCTD rojia (mepuoj oopaieHus): 739.6 nus

[TponomkuTenbHOCTH CyTOK: ~ 10 yacoB



Apxe. PeTporpainsiii CyTHUK ObLI OTKPBIT TPYHIION
actpoHOMOB B 2002 rony. HazBanue mosyunin crycts 3 rojaa B
4eCTh OJHOM U3 My3 ApeBHerpedeckoit mudomoruu. Bpamaercs
B 23 500 000 kM OT IMMOBEPXHOCTH IIJIAHETHI.



ITpumepHas macca: 4.5-10% kr, 0.0000000000075 3eMHOi
Paguyc: 1.5 kM, 0.00023 3emHOTO

[Tnona s MOBEPXHOCTH: 28 KM?

YckopeHue cBOOOAHOTO MaJIeHHs Ha dKBaTope: ?

Cpennss mnoTHOCTh: 2.6 r/cm?, 0.471 3emHoOMI
Hakmnon ocu: ?
[IponomkuTenbHOCTD ToAa (Iepuoj odpartieHus): 723.9 nus

[IpoaOKUTENBHOCTD CYTOK: ?



S/2003 J 24. PerporpaaHsblii CIyTHUK OB OTKPBIT B TPOIILIOM
roay actpoHomom-aroouteneMm Kaii JIu. Bpamaercs Ha
paccrossauu B 23 000 000 kM ot moBepxHocTH FOnurepa.



[Ipumepnas macca:

Paguyc: 1 kM, 0.000156 3emHOTO
[Tnomams NoBEpXHOCTH: ~ 12 KkM?

Yckopenue cBoOoaHOro0 majaeHus Ha ’3xkBarope: 0.001 m/c?

[Ipenmonaraemas cpeaHsisi IIOTHOCTh: 2.6 r/cm?, 0.471 3eMHoOM
Haxkmnon ocu: ?
[Ipo1omKUTEIBHOCTD rojia (mepuoj oopaieHus): 715 quei

[IpoIOTKATENBHOCTD CYTOK: ?



Osnopue. beut oTkpbIT B 2001 roay rpymmoi acTpOHOMOB, a
Ha3BaHue nony4yw B 2003 roy B 4ECTh OJTHOM U3 JI0YEPH 3€BCa
n ®emuapl. Bpamaerca ciytauk B 19 000 000 kM ot FOnmmrepa.



ITpumepnas macca: 1.5-10% kr, 0.0000000000025 3eMHOi
Paguyc: 1 kM, 0.000156 3emHOTO

[Inomans mosepxHocTu: 12 km?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?
Cpennss mnoTHOCTh: 2.6 r/cm?, 0.471 3emHoOMI

Hakmnon ocu: 48°

[IpoxomkuTeapHOCTh ToAa (mepuox ooparienus): 550.7 nHS

[TponomkuTenbHOCTH CyTOK: ~ 10 yacoB



EBdeme. bout oTkpsIT B 2003 rogy, OTKpPHITHE MPU3HAIHA TOJIBKO
crycts 14 ner, 0OqHaKo Mocie MpU3HAHUS CITyTHUK Ha3BaJu
BPEMEHHBIM UMEHEM. 3aTEM, CITYCTs JBa rojaa, B 2019 cnyTHHK

MOJIYy4MJT UM B 4YeCTh BHY4YKH 3eBca. EBpeme Bpamaercs B 20
000 000 xm ot FOnurepa.



[Tpumepnas macca: 1.1-10% xr, 0.000000000018 3emHOi
Paguyc: 1 kM, 0.000156 3emuOTO

[Tnomans noBepxHocTu: 12 km?

Yckopenue cBoOoaHOTO MageHus Ha skBatope: 0.001 m/c?

Cpenssisg IOTHOCTR: 2.6 T/cm?, 0.471 3eMHOIM
Haxkmon ocu: ?
[Ipo1omKUTEILHOCTD rojia (mepuoj oopaiieHus): 583.88 nus

[Ipoa0KUTENBHOCTh CYTOK: ?



S/2003 J 18. CnytHuk Ob11 OTKpBIT B 2003 roAy v 10 cUX HOP
HE MMeeT O(pUIIMAILHOTO Ha3BaHUs. Bpaiiaetrcs Teino Ha
paccrossauu B 20 500 000 kM.



ITpumepHasg macca: 1.1-10% kr, 0.000000000018 3emHOiA
Paguyc: 1 kM, 0.000156 3emHOTO

[Tnomans noBepxHocTu: 12 km?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?

Cpennss mioTHOCTh: 2.6 r/cm?, 0.471 3emHoOM
HaxkJson ocu: ?
[Ipo10KUTEILHOCTD rojia (mepuoj oopaiieHus): 596.58 nus

[IpoaOKUTENBHOCTD CYTOK: ?



S/2011 J 1. beut otkpeiT B 2011 roay ¢ momomipio 6.5
METpPOBOro Tesieckomna. CIyTHUK MOKA HE TTOTYYHII
odunnanbHoe HazBanue. Bpamaercsa B 22 000 000 kM oT
MTOBEPXHOCTH.



[Ipumepnas macca:

Paguyc: 1 kM, 0.000156 3emHOTO
[Tnomans noBepxHocTu: 12 km?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?

Cpennss m1oTHOCTh: 2.6 r/cm?, 0.471 3emHoOM
Hakmnon ocu: ?
[IponomkuTenbHOCTD ToAa (Iepuoj odpartieHus ): 686.6 mHs

[IpoaOKUTENBHOCTD CYTOK: ?



Tenpkcunoe. beut ooHapysxeH B 2003 roay rpynmnoun
aACTPOHOMOB, MOJIYYHJI HA3BAHHUE B UECTh OJTHON U3 MY3
apeBHerpedyeckoit mudonoruu. Bpamaercs 8 21 000 000 km ot
Onwutepa.



[Tpumepnas macca: 1.5-10% kr, 0.0000000000025 3eMHOi
Paguyc: 1 kM, 0.000156 3emHOTO

[Tnomans noBepxHocTu: 12 km?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?

Cpenssisg IOTHOCTR: 2.6 T/cm?, 0.471 3eMHOIM
Hakmnon ocu: 16°
[IpoomKuTeIbHOCTD rojia (mepuoj oopamieHus): 628.09 nus

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



Opro3sue. beut oTkpeIT B 2001 rogy rpynmnor aCTpOHOMOB U

CITYCTsI IBa roja moiay4rs1 opuiraibHOe Ha3BaHue. Bpaiaercs
B 20 500 000 xm ot Onurepa.



[Tpumepnas macca: 1.1-10% xr, 0.000000000018 3emHOi
Paguyc: 1 kM, 0.000156 3emHOTO

[Tnomans noBepxHocTu: 12 km?

Yckoperue cBo0oaHoro nagenus Ha sxksarope: 0.001 m/c?

Cpenssisg IOTHOCTR: 2.6 r/cm?, 0.471 3eMHOIM
Haxkmon ocu: 31°
[Ipo10KUTEABHOCTD rojia (mepuoj oopaiieHus): 622.56 nus

[TponomkuTenbHOCTH CyTOK: ~ 10 yacoB



S/2017 J 7. Kak MOXHO g0rafgaThCs 10 Ha3BaHUIO, MaJICHbKUU
CITyTHHK ObLT OTKPHIT B 2017 To/1y 1 MOKa HE MOJIYyYnJI CBOETO
odunnanbHoro Ha3Banus. CnytHuk Bpattaetcs B 20 000 000 kM
OT Ta30BOT0 TUTAHTA.



[TpumepHas macca:

Paguyc: 1 kM, 0.000156 3emuOTO
[Tnoniaas moBepxXHoOCTH: 12 KM?

Yckopenue cBoOogHOTO MageHus Ha skBatope: 0.001 m/c?

[Ipenmonaraemas cpeaHsisi IIOTHOCTh: 2.6 r/cm?, 0.471 3eMHOIM
Haxkmnon ocu: ?
[IpoomKuTeIbHOCTD rojia (mepuoj oopamienus): 602.77 nus

[IpoIOTKHATENBHOCTD CYTOK: ?



S/2017 J 3. beun otkpsIT B 2017 roay u cniycts 1 ¢ HEOOJIbIIIUM
roJl, OTKPBITHE OBLIO MPU3HAHO, OJIHAKO O(PUIIHATIEHOE
Ha3BaHME CIyTHUKY He nayiu. KpoxoTHbIi Mup Bpaiaercs B 21

500 000 kM OT IJTAHETHI.



[Ipumepnas macca: ?

Pannyc: 0.5 kM, 0.000078 3emMHOTO
[Tn01maas NOBEPXHOCTH: 3 KM?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?

[Ipennonaraemas cpeaHss MIOTHOCTh: 2.6 T/cM?, 0.471 3emMHOM
Haxkmnon ocu: ?
[IponomkuTenbHOCTD roAa (mepuoj ooparieHus): 605.76 mHs

[IpoaOKUTENBHOCTD CYTOK: ?



S/2003 J 16. beut otkpeIT B Havyaine 2003 roga rpynmnoi
acTpoHOMOB. OdUIMaTLHOTO Ha3BaHUs CIIYTHUK MOKA, YBBI, HE
nonyuui. Bpamaerca on B 21 000 000 xkm.



ITpumepnas macca: 1.5-10% kr, 0.0000000000025 3eMHOi
Paguyc: 1 kM, 0.000156 3emHOTO

[Tnomans noBepxHocTu: 12 km?

Yckopenue cBo6oanoro najgeaus Ha sxsarope: 0.001 m/c?

Cpenssisg IOTHOCTR: 2.6 T/cm?, 0.471 3eMHOIM
Hakmnon ocu: ?
[IpoomKUTEILHOCTD rojia (nepuoj oopamieHus): 616.33 nus

[IpoaOKUTENBHOCTD CYTOK: ?



Muewme. beut oTkpeIT B 2003 roay U noaydui opuiaibHOe

Ha3BaHue B 2005 roxy B uecTh 0J1HOM U3 My3. Bpamaercs B 21
000 000 km ot FOmuTepa.



ITpumepnas macca: 1.5-10% kr, 0.0000000000025 3eMHOi
Paguyc: 1 kM, 0.000156 3emHOTO

[Tnoniaas moBepxHocTh: 12 km?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?

[IpumepHas cpeausist IIOTHOCTH: 2.6 r/cm?, 0.471 3emHOMN
Haknon ocu: 65°
[IponomkuTenbHOCTD ToAa (epuo odopaiieHus): 620 nHei

[TponomxurenbHOCTh cyTOK: ~ 10 yacos



I'epce. bout otkpsiT B 2003 rogy, a opuiraibHOE Ha3BaHKUE
oJry4rJ1 ToAbKO B 2009 roy B 4ECTh NMEPCOHANKA
apeBHerpedyeckoit Mudonorun. CrytHuk Bpaiaercs B 22 000
000 kM OT TOBEPXHOCTH.



[Tpumepnas macca: 1.5-10% kr, 0.0000000000025 3eMHOi
Paguyc: 1 kM, 0.000156 3emHOTO

[Tnomaas moBepxHocTh: 12 km?

Yckopenne cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?

[IpumepHas cpeansisa mWIoTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Hakmnon ocu: 35°
[IpoomKUTEILHOCTD rojia (mepuoj oopaienus): 715.4 nus

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



S/2017 J 6. bbin otkpsIT B 2017 roay v o cei 1eHb HE MOy

odulMaIbHOE Ha3BaHUE. PeTporpa il CIyTHUK BpaIllaeTCs B
22 500 000 xm.



[IpumepHas macca: ?

Paguyc: 1 kM, 0.000156 3emHOTO
[Tnoniaas moBepxXHoOCTH: 12 KM?

Yckopenue cBoOoaHoro majaeHus Ha 3xkBarope: 0.001 m/c?

[IpumepHas cpeausst I0THOCTD: 2.6 r/cm?, 0.471 3emHOM
Haxkmnon ocu: ?
[Ipo1omKUTEILHOCTD rojia (mepuoj oopaiieHus ). 684.7 nus

[Ipoa0KUTENBHOCTh CYTOK: ?



Kane. CnytHuk 061 0OHapyskeH B 2001 roay rpymnmnoit
aCTPOHOMOB M TTOTy4YrJI CBOE Ha3BaHue B 2003 roay. Kaie
Bpamaercsa B 23 000 000 km ot FOnmrepa u nemaet oauH 000pOT
BOKpPYT HETO 3a JIBa 36MHBIX I'0J1a.



ITpumepnas macca: 1.5-10% kr, 0.0000000000025 3eMHOi
Paguyc: 1 kM, 0.000156 3emHOTO

[Tnomaas noBepxHocTu: 12 km?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?

[IpumepHas cpeansis mwioTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
HaxJson ocu: 22°
[Ipo1omKUTEILHOCTD rojia (mepuoj oopaiieHus): 729.47 nus

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



S/2003 J 19. beut otkpeIT B 2003 roay rpynmoi acCTpOHOMOB U
Ha JJAHHBIA MOMEHT HE MOJIY4YrJ OQUIIMATIBHOTO Ha3BAHUSI.
Haxomurcs Ha paccrosauu ot FOnmurepa B 23 500 000 km.



[Tpumepnas macca: 1.5-10% kr, 0.0000000000025 3eMHOi
Paguyc: 1 kM, 0.000156 3emHOTO

[Tnonaas moBepxXHOCTH: 12 KM?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?
[IpumepHas cpeansisa mWIoTHOCTh: 2.6 r/cm?, 0.471 3eMHOM

Haxmnon ocu: ?
[IponomkuTenbHOCTD ToAa (nepuos ooparienus): /01 neHn

[IpoaOKUTENBHOCTD CYTOK: ?



®dunoppocune. CnyTHUK ObUT OTKPHIT B 2003 romy rpynmnoi
aCTPOHOMOB, OJIHAKO Ha MPOTSKEHUH 16 JIeT ocTaBayics 0e3
ouIIMAIBHOTO Ha3BaHUs, U TOJIbKO B 2019 roay nmomyuuin
Ha3BaHHE B YECTh BHYUYKHU 3€BCA.



ITpumepHasg macca: 1.1-10% kr, 0.000000000018 3emHOiA
Paguyc: 1 kM, 0.000156 3emHOTO

[Tnomaaps moBepxHocTh: 12 km?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?

[IpumepHas cpeansisa mwioTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Hakmnon ocu: ?
[Ipo1omKUTEILHOCTD rojia (mepuoj oopaiieHus): 689.8 nus

[IpoaOKUTENBHOCTD CYTOK: ?



S/2003 J 10. beut otkpeIT B 2003 TO1y U MO CETOHSIITHUN JIEHb
HE Moay4us1 opulmanbHoro Ha3Banus. Haxonures Ha
paccrossauun B 23 000 000 kM.



[Tpumepnas macca: 1.5-10% kr, 0.0000000000025 3eMHOi
Paguyc: 1 kM, 0.000156 3emHOTO

[Tnoniaas moBepxHocTh: 12 km?

Y ckopeHue cBOOOAHOTO MaJIeHHs Ha dKBaTope: ?

[IpumepHas cpeausisi IIOTHOCTD: 2.6 r/cm?, 0.471 3emHOM
Haxmnon ocu: ?
[IponomkuTenbHOCTD ToAa (TIepuo odpatieHus ). /67 nHen

[IpoaOKUTENBHOCTD CYTOK: ?



S/2003 J 23. beu1 ooHapy»keH B Hayajie 2003 roga v B
HACTOsAIIEEe BpeMs HE UMeeT O(UIIMaTbHOE Ha3BaHMUE,
Haxomurcs ciytHuk Ha pacctosaun B 23 500 000 kM.



[Tpumepnas macca: 1.5-10% xr, 0.0000000000025 3emHO
Paguyc: 1 kM, 0.000156 3emHOTO

[Tnonaas moBepxHOCTH: 12 KM?

VYckopenue cBoOoHOTO MageHus Ha skBarope: 0.001 m/c?

[IpumepHas cpeansis mwioTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Haxkmon ocu: ?
[Ipo1omKUTEILHOCTD rojia (mepuoj oopaieHus): 732.45 nus

[IpoIOTKHATENBHOCTD CYTOK: ?



Kannmuxope, ovH U3 peTporpagHbIX CITyTHUKOB. BbIT OTKPHIT B
2003 roay, opunnansHoe HazBanue noxyuuii B 2005 rony.
Haxonurcsa B 24 000 000 km ot FOnmrepa.



[Tpumepnas macca: 1.5-10% xr, 0.0000000000025 3emHO¥
Paguyc: 1 kM, 0.000156 3emHOr0

[Tnoniaas moBepxXHoOCTH: 12 KM?

Vckopenne cBoboaHoro najaeHus Ha sxsarope: 0.001 m/c?

[IpumepHas cpeausist IIOTHOCTH: 2.6 r/cm?, 0.471 3emHOMN
Haxmon ocu: 31°
[IponomkuTenbHOCTD ToAa (Iepuoj odopatieHus ). 764.7 nus

[IpomomxuTenbHOCTh CyTOK: ~ 10 yacoB



S/2017 J 5. Kak BUHO 110 Ha3BaHUIO, CITYTHUK ObLII OTKPHIT B

2017 rogy u, Tak u octajncs 0e3piMsIHHbIM. Bpamaercs B 23 170
000 xM.



[Ipumepnas macca: ?

Paguyc: 1 kM, 0.000156 3emHOTO
[Tnomaas moBepxXHOCTH: 12 KM?

VYckopenue cBoOoHOTO MageHus Ha skBatope: 0.001 m/c?

[IpumepHas cpeansisa mwIoTHOCTh: 2.6 r/cm?, 0.471 3eMHOI
Haxkmon ocu: ?
[IpoomKUTEILHOCTD rojia (nepuoj oopamieHus): 720.5 qus

[IpoIOTKATENBHOCTD CYTOK: ?



S/2017 J 2. Perporpaanbiii cmyTHUK ObLT OTKPHIT B 2017 roay,
00 OTKpBITHU co0o0mTMIn cycTs rod. OduinanbHoe Ha3BaHKE
cnyTHUK He nosyuuni. Bpamaercs B 23 300 000 km ot
Onwutepa.



[IpumepHas macca: ?

Pannyc: 0.5 kM, 0.000078 3emMHOTO
[Tnoma s MOBEPXHOCTH: 3 KM?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?

[IpumepHas cpeaussi IIOTHOCTD: 2.6 r/cm?, 0.471 3emHOMN
Haknon ocu: ?
[IponomxkuTenbHOCTD roAa (epuoj ooparieHus ). 723.83 mHs

[IpoaOKUTENBHOCTD CYTOK: ?



[Tazudee. bout oOHapysxeH B koHIie 2001 roga rpymnmoi
actpoHoMoB. B 2003 roay nmoayunn opuiraibHOE Ha3BaHUE.
Cnytauk Haxomures B 23 000 000 km ot FOnmTepa.



[Tpumepnas macca: 1.5-10% xr, 0.0000000000025 3emHO
Paguyc: 1 kM, 0.000156 3emHoro0

[Tnomans noBepxHocTu: 12 km?

Y ckopenue cBoboaHoro nagenus Ha sksarope: 0.001 m/c?

[IpumepHas cpeaussi I0THOCTD: 2.6 r/cm?, 0.471 3emHOM
Hakmnon ocu: 37°
[TponomxkuTenbHOCTD roAa (nepuoj ooparmienusi): 711.12 qus

[IpomomxuTenbHOCTh CyTOK: ~ 10 yacoB



S/2010 J 1. beut otkpeIT BO BTOpoit mosoBune 2010 roma
YEThIPHbMSI aCTPOHOMAMHU MPU MOMOIIU S-METPOBOTO TEIECKOIIA.
Perporpanneiii manenbkui Mup Haxoautcsa B 23 000 000 kM oT

IIJIAHCTHI.



[Ipumepnas macca: ?

Paguyc: 1 kM, 0.000156 3emHOTO
[Tnomans noBepxHocTu: 12 km?

Yckopenue cBoOoaHOTO MageHus Ha skBatope: 0.001 m/c?

[IpumepHas cpeansisa mioTHOCTh: 2.6 r/cm?, 0.471 3eMHOMI
Hakmnon ocu: ?
[Ipo1omKUTEILHOCTD rojia (mepuoj oopaiieHus): 724.34 nus

[IpoaOKUTENBHOCTD CYTOK: ?



Kope. beut otkpeIT rpynmoi actpoHoMoB B 2003 roay. Crycts
4 rona nonyuua opulMaIbHOE Ha3BaHKEe. Bpalaercst BOKpyT
FOmmrepa B 24 500 000 KM OT MOBEPXHOCTH.



[Tpumepnas macca: 1.5-10% kr, 0.0000000000025 3eMHOi
Paguyc: 1 kM, 0.000156 3emHOTO

[Tnomaaps moBepxHocTh: 12 km?

VYckopenue cBoboHOr0 najenus Ha sxkaTope: 0.001 m/c?

[IpumepHas cpeansisa mwioTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Hakmnon ocu: 86°
[Tpo1omKUTEILHOCTD rojia (mepuoj oopaiieHus): 779.2 nus

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



Kunnene. beut o0Hapy»keHd B 2003 roay, U B 3TOM e To1y ObLI
Ha3BaH B 4ecTh oJHOU u3 HUMG. Bpamaercs B 24 300 000 kM oT
noepxHoctu FOmmrepa.



[Tpumepnas macca: 1.5-10% xr, 0.0000000000025 3emHO
Paguyc: 1 kM, 0.000156 3emHOTO

[Tnoniaas moBepxHocTh: 12 km?

Yckopenue cBoOboaHoro majaeHus Ha s3xkBarope: 0.001 m/c?

[IpumepHas cpeassi I0THOCTD: 2.6 r/cm?, 0.471 3emHOM
Haxkmon ocu: 58°
[Ipo1omKUTEALHOCTD rojia (mepuoj oopaiieHus): 737.8 nus

[TponomkuTenbHOCTH CyTOK: ~ 10 yacoB



S/2017 J 1. bbln oTKpbIT B iepuoa Mexay gepaném 2016 u

koHIoM amnpens 2017 roga nytém Habmonenus. Haxonurcs B 23
000 000 km ot IOmmTepa.



[IpumepHas macca: ?

Panuyc: 0.5 kM, 0.000078 3eMHOTO
[Tnoma s MOBEPXHOCTH: 3 KM?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?

[IpumepHas cpeausist IIOTHOCTH: 2.6 r/cm?, 0.471 3emHOMN
Haxkmnon ocu: ?
[IponomkuTenbHOCTD ToAa (epuos ooparienus ). 735.21 qus

[Ipoa0KUTENBHOCTh CYTOK: ?



S/2003 J 4. bein ooHapy:xeH B 2003 roay rpymnroi acCTpOHOMOB
U TI0 CeTOHSIIHUN JIEHb OCTAaéTCs 0€3 O(UIIMATBLHOTO
Ha3BaHus. Bpamaerca Ha pacctossauu nmoutu B 24 000 000 km.



[Tpumepnas macca: 1.5-10%% xr, 0.0000000000025 3emHO¥
Paguyc: 1 kM, 0.000156 3emHOTO

[Tnomans moBepxXHoOCTH: 12 KM?

Yckopenue cBoOoaHOro0 majaeHus Ha ’3xkBarope: 0.001 m/c?

[IpumepHas cpeansis mwioTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Haxkmnon ocu: ?
[Tpo10mKUTEABHOCTD rojia (mepuoj oopaieHus): 723.2 nus

[IpoIOTKHATENBHOCTD CYTOK: ?



Cnonpe. bein o6HapyskeH B 2001 roay v mosyuun opuiuaibHOE
Ha3BaHue B 2003 roay. CnytHuk Bpamaerca B 23 500 000 km ot
ITOBEPXHOCTHU Ta30BOI'0 TUTAHTA.



[Tpumepnas macca: 1.5-10% kr, 0.0000000000025 3eMHOi
Paguyc: 1 kM, 0.000156 3emHOTO

[Tnomans moBepxXHoOCTH: 12 KM?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?

[IpumepHas cpeausist IIOTHOCTH: 2.6 r/cm?, 0.471 3emHOMN
HaxJson ocu: 22°
[Ipo1omKUTEILHOCTD rojia (mepuoj oopaieHus): 748.34 nus

[TponomkuTenbHOCTD CyTOK: ~ 10 nHew



S/2003 J 2. CnytHuk 061 OTKpHIT B 2003 rogy u 10 CUX TIOP HE
uMeeT ouimanbHoro HazBanus. Bpamaercst moutu B 30 000
000 kM OT CBOEH TUTAHETHL.



[Tpumepnas macca: 1.5-10%% xr, 0.0000000000025 3emHO¥
Paguyc: 1 kM, 0.000156 3emuOTO

[Tnonaas moBepxXHOCTH: 12 KM?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?

[IpumepHas cpeausisi IIOTHOCTD: 2.6 r/cm?, 0.471 3emHOM
Haxkmnon ocu: ?
[IponomkuTenbHOCTD ToAa (Iepuoj oopatieHus ). 982.5 nHs

[Ipoa0KUTENBHOCTh CYTOK: ?



Baneryno. beut OTKpbIT aCTpOHOMOM Ha CHUMKE, CIIEJIAaHHOM B
2016 rogy. O6 OTKpBITUM 3asIBWIIM O0JIee YeM Yepes3 JiBa roaa
nocye oTKpoeITUs. A 3 okTa0ps 2018 roga CiyTHUK MOy

cBO¢ opunnanbHOE Ha3BaHue. Bpamaercs Ha paccTtosiHuu B 19
000 000 km.



[Ipumepnas macca: ?

Panuyc: 0.5 kM, 0.000078 3emMHOTO
[1n01mams NOBEPXHOCTH: 3 KM?

Yckopenue cBoOoaHOro0 najaeHus Ha ’3xkBarope: 0.001 m/c?

[IpumepHas cpeansisa mwioTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Hakmnon ocu: ?
[IpoomKUTEILHOCTD rojia (mepuoj oopaiieHus): 533.3 aHs

[IpoaOKUTENBHOCTD CYTOK: ?



S/2003 J 12. beut obHapy»xeH yeTbippMs actpoHoMamu B 2003 u

MoKa He Mojy4yui odulimaaIbHOro Ha3BaHus. Bpamaercs B 17
800 000 km ot FOnuTepa.



ITpumepnas macca: 1.4-10% kr, 0.000000000000236 3emHOi
Pannyc: 0.5 kM, 0.000078 3emMHOTO

[Tn01mams NOBEPXHOCTH: 3 KM?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?

[IpumepHas cpeansis mwioTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Hakmnon ocu: ?
[Ipo1omKUTEILHOCTD rojia (mepuoj oopaiieHus): 489.7 nus

[IpoaOKUTENBHOCTD CYTOK: ?



S/2010 J 2. But OTKPBHIT aCTPOHOMOM TIPH ITOMOIITH 3.6
MeTpoBOro Temeckona B 2010 roxy 1 mo ceul J€Hb HE TTOTYYHII
oduranbHOro Ha3BaHus. CIyTHUK HaAXOJUTCS Ha paCCTOSTHUU

okoJ10 20 000 000 kM.



[IpumepHas macca: ?

Panuyc: 0.5 kM, 0.000078 3emMHOTO
[Tnoma s MOBEPXHOCTH: 3 KM?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?

[IpumepHas cpeassi IIOTHOCTH: 2.6 r/cm?, 0.471 3emHOM
Haxkmnon ocu: ?
[TpomomkuTenbHOCTD ToAa (epuoj ooparieHus ): 588.1 aHs

[IpoIOTKHATENBHOCTD CYTOK: ?



S/2016 J 1. bern otkpsIT B 2016 roay actpoHoMoM CKOTTOM
[lennapaom, 0JJHaKO 00 OTKPBITUU ObLIO 3aSBJIECHO CIYCTS TO/I.
[Toka He moyunn opUIMATILHOTO Ha3BaHUS 1 BpaIllaeTCs
BOKpyT IOnurepa B 20 600 000 km.



[Ipumepnas macca: ?

Panuyc: 0.5 kM, 0.000078 3emMHOTO
[Tn01maas NOBEPXHOCTH: 3 KM?

Yckopenue cBoOoaHOrO0 majaeHus Ha ’3xkBarope: 0.001 m/c?

[IpumMepHas cpeansis mwioTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Haxkmnon ocu: ?
[IpomomKkuTeabHOCTD rojia (neproj oopamieHus ). 603.83 qus

[IpoaOKUTENBHOCTD CYTOK: ?



S/2017 J 8. OtkpsiTHE ObLTO caenano Ha cHuMkax 2017 roga, 00
OTKPBITUU 3asIBUWIN CyCTs TOJ. OTKpbITHE NPU3HAIIN, CITYTHUK
MOJTYYWJI TIOCTOSTHHBIA HOMEP, OJTHAKO O(PUITMaTIbHOE Ha3BaHUE
Ha JJaHHBIA MOMEHT OTCyTCTBYeT. CiyTHUK Bpaiaetcsa B 23 000
000 kM ot noBepxHoctu FOnurepa.



[Ipumepnas macca: ?

Paguyc: 1 kM, 0.000156 3emHOTO
[Tnomaas moBepxXHoCcTH: 12 KM?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?

[IpumepHas cpeansisa mWIoTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Hakmnon ocu: ?
[IpoomKuTEIbHOCTD rojia (nepuoj oopamienus): 720.73 nus

[IpoaOKUTENBHOCTD CYTOK: ?



S/2011 J 2. beut otkpeiT B 2011 roay ¢ momomipio 6.5
METpPOBOTO Tesieckomna. O0bsiBICHHE 00 OTKPBHITHH CIYYUIOCH
yepe3 HECKOJIbKO MecslieB. Bpalaercs Ha cpeJHEM PaCCTOSHUU
B 23 200 000 xm.



[Tpumepnas macca: 1.5-10%% xr, 0.0000000000025 3emHO
Paguyc: 1 kM, 0.000156 3emHOTO

[Tnomans noBepxHocTu: 12 km?

Yckopenue cBoOoaHOro0 majaeHus Ha ’3kBarope: 0.001 m/c?

[IpumepHas cpeansisa mWIoTHOCTh: 2.6 r/cm?, 0.471 3eMHOM
Haxkmnon ocu: ?
[Ipo10KUTEALHOCTD rojia (mepuoj oopaieHus): 726.8 qus

[IpoIOTKATENBHOCTD CYTOK: ?



S/2003 J 9. bein ooHapy:xeH B 2003 roay rpymnmoi acCTpOHOMOB
1 Ha JAHHBI MOMEHT TaK)Xe HE MOIy4uaI O(hHIIHaTLHOTO
Ha3Banus. Bpamaercs B 22 500 000 kM oT ra30BOro rurasra.



ITpumepHas macca: 1.4-10% kr, 0.000000000000236 3emHOIA
Paguyc: 0.5 kM, 0.000078 3eMHOTO

[Tnoma s MOBEPXHOCTH: 3 KM?

Vckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?

[IpumepHas cpeassi IIOTHOCTH: 2.6 r/cm?, 0.471 3emHOM
Haknon ocu: ?
[IponomkuTenbHOCTD ToAa (Iepruoj oopareHus ). 683 aHs

[IpOoIOIKHATENBHOCTD CYTOK: ?



Turan. OnuH U3 CaMbIX YAUBUTEIBHBIX MUPOB B COJTHEUHOM
cucteMe. ABIAeTCAa € IMHCTBEHHBIM ITOMUMO 3€MJIM MECTOM, TJIE
TEKYT PEKH U IJIEHLyTcs 03€pa, a arMocdepa MoUTH HE SJ0BUTA
JUISL YETOBEKA.

O3épa, peku 1 MOPs Ha 3TOM yJAUBUTEIIBHOM CITyTHUKE COCTOST
13 MeTaHa 1 3TaHa. ATMocdepa Ha 98.4 npolieHTa COCTOUT U3
a30Ta, Ha BTOPOM K€ MECTE HAXOAUTCS METAH, U 3aHUMAaET 1.6
npoleHta atMmocdepsl. Ha Tutane Bcero nuiib B JiBa pasa
XO0JIOJIHEE, 4eM B AHTApKTHJIE, TEMIIEpaTypa 31€Ch MO BCEU
ITOBEPXHOCTH cocTaBiisieT -179.5 rpagyca. B aToMm uygHoM Mupe
HET CUJIBHBIX BETPOB, OOJIBIIYIO YaCTh BPEMEHH IITUIIb, & XOJIO/]
pacnpeiesieH paBHOMEPHO I10 BCEMY CITYTHHUKY.

Jlake HECMOTpPA Ha TAKOW XOJI0I, YYEHBIE BEPST U
IIpeAIojararoT, 4To Ha TUTaHe eCTh )KU3Hb XOTs ObI B
MHUKPOOHOM 0011M4unM. Tak»,e 3TOT CIIyTHUK HHTEPECEH TEM, YTO
Yy HErO €CTh IIPEAIIOJIaracMbIi MOAIIOBEPXHOCTHBIN OKEaH,
KOTOPBIA CPABHUM C 3EMHBIM, OJJHAKO YUE€HBIC TIOMYCKAIOT, YTO
JIAHHBIM OKE€aH CJIIMIIKOM COJIEHBIN JIJII BOBHUKHOBCHHMS B HEM
KU3HU, HO U 3TO UCKJIFOYATh HE CTOUT. Ha TruTtaHe 1eUCTBYOT
BYJIKAHbI, KOTOPBIE U3BEPrarOTCs BOJHO-aMMHUAYHOM CMECHIO C
MIPUMECHIO YTIIEBOJIOPOJIOB — KPUOBYJIKaHbI. IX TOUHOE
KOJIMYECTBO HEU3BECTHO, OJTHAKO CAMO UX HATUYUE YIKE
BIICYATJISICT. Y IUBUTEIBHBIN MUP, KOTOPBHIM HAXOAUTCSA C HAMU
110 COCEACTBY. MUP, B KOTOPOM ILIEHIYTCSI METAHOBBIE MOPS U
03€pa, a TAaKKe UAYT METAaHOBBIC JOXKIU. MUp, KOTOPHIN OyIeT
OJlaronpusITEH JJIsl YEJI0BEKA, €CIAM TOT OJICHETCSI OUYEHb TEIIO U
HAJICHET KUCJIOPOJIHYI0 MacKy. Kakue ke Ha Hero ObUd U Oy Iy T
MHUCCHUH?

IlepBoit Mmuccueit 0b11 KA «Kaccunu-I'roitirency», Ha3BaHHBIN B
4yecTh NepBOOTKphIBaTesist Tutana. C moMoIpi0 HEro ObLIA
nojy4eHa neppas ¢pororpadus ¢ TOBEpXHOCTH CITyTHHKA.
Cnenyromas muccus Oyaet 3amyiieHa B 2026 rogy u
HasbiBaetTcs «Dragonflyy. 1o OymeT BUHTOKPBIIBINA
CITyCKAa€MBbIU armapar JJis UCCIEIOBaHUS HHOTO Mupa!



Macca: 1.3452-10% kr, 0.022 3emHOlI
Paguyc: 2576 km, 0.404 3eMHOTO

[Lnomane nmoBepxHocTr: 83 000 000 km?

YckopeHnue cBOOOAHOTO NajeHus Ha 3kBaTope: 1.352 m/c?

Cpenssisg muiotHocTh: 1.8798 r/cm?, 0.341 3emHoM
Haxkmnon ocu: 0°
[IpoomKUTEIbHOCTD rojia (meproj oopaiieHus): 15.945 nus

[IponoKUTENBHOCTH CYTOK: 15.945 nus



Pesi. Bropoi 1o pazmepam cnyTHuK CatypHa, OTKPBITBIM B 1672
roay. Tak Kkak IBMKEHHUE BOKPYT OCU CHHXPOHU3UPOBAHO C
BpPAIICHUEM BOKPYT ILUIAHETHI, CTyTHUK MOBEPHYT K IJIAHETE
OJHOW CTOPOHOM, KaK U B ciiydae ¢ JIyHOW.

Benyuiee nonymapue cnyTHUKA CWIIBHO KpaTepupoBaHo. [1o
coctosHMIo Ha 2022 roa, Ha Pee nMmeroT Ha3BaHue 128
KparepoB. KaMeHHbIE TOPOABI COCTABIISIIOT MEHEE OJTHOW TPETU
3TOrO JIEAIHOTO MUPA, MIIOMIab KOTOPOTO MOXHO CPaBHUTH C
mIomaabo ABctpanmuu. CpeaHsst TeMIepaTypa Ha CITyTHUKE
coctaBisieT -200 rpamycoB, a aTMocdepa CUIIBHO pa3psoKeHa U
coctout Ha 70% wu3 xkucmopona u Ha 30% u3 yriIeKUCIOro rasa.
Camoe HeoObIYHOE TO, YTO Y Pen MOXKeT OBITh y3Kasi CucTemMa
koJienl. Eciu 3To moaTBepautcs, To Pest cTaHeT mepBbIM
CITyTHHKOM, Y KOTOPOT0 OOHAPY>KUJIU KOJIbIIA.

BniepBble CHUMKHA HHTEPECHOTO MHUpa ObUIH caenanbl B 1980-
1981 ronax annaparamu «Bosixep-1», «Bosmxep-2». [1o3xke
3TOT COYTHUK n3ydal anmapat «Kaccunm» B 2005, 2007, 2010
u 2013 roay. Muccuu Ha Pero B Onukaliiiiee BpemMs He
TUTAHAPYIOTCA.

Y IUBUTENBbHBIN MUpP, Y KOTOPOT'O MOTYT OBITh KOJIbIIA,
oOpaIaromuiics BOKpYT ra30BOT0 ruranral



Macca: 2.306518-10%! kr, 0.00038 3emHOIA
Pannyc: 763.8, 0.119 3emHoro

[Tnomanps mosepxHoctu: 7 337 000 km?

Yckopenue cBo0oaHOro nagenus Ha sksatope: 0.264 m/c?

Cpennsis miotHocTs: 1.236 r/em®, 0.224 3emHOM
Haxkmnon ocu: 0°
[IponomkuTenbHOCTD ToAa (Iepuo ooparieHus): 4.518212 nus

[IponomxkuTenbHOCTh CyTOK: 4.518212 nus



Aner. Cambiil ganékuii ot CaTypHa U3 BCEX €ro KPYITHbIX
CITyTHHUKOB. JIBynukuii Mup ObL1 OTKPHIT B 1671 roay. Ilouemy
neyJimkni? [lotoMy 4TO OJTHA CTOPOHA €TO Y€pHA KaK yroJib, a
BTOpasi CTOPOHa Oejla Kak CHET M CONEPHHUYAET IO ajab0e10 Co
criytHukoM FOnutepa — EBpomnoit. TéMHast CTOpOHA OTpakaeT B
15 pa3 meHbI1IE CBETA, YEM CBETIIAS.

Jpyras gqoctonpuMedaTeabHOCTh U YHUKAIBHOCTh 3TOI0 MUPA —
TOPHBIN XpeOET, KOTOPHIH BhIIIE JIFOOOH TOpbl Ha 3emIle, a
MPOTSHKEHHOCTD €r0 CpaBHUMA C JUAMETPOM CITyTHHUKA. SneT
MIOYTH BECh COCTOUT U3 JICASHOIO JibJa, UMESI MAJICHbKYIO
MJIOTHOCTb.

ACTpPOHOMBI Ha MPOTSIKEHUN COTEH JIET NyMaJId HaJl pa3rajKou
JBYJIMKOCTH JICJITHOIO MUPA, U CITYCTS 3 COTHH JIET OHU
HAKOHEI-TO HAILJIK OTBET HA HEE. BeposTHO, SAner cran Takoro
OKpaca H3-3a KOMEThI, 3aXxBaueHHON CaTypHOM, 00JIOMKH C
IIBLJIBIO KOTOPOM OCEJalIM Ha MOBEPXHOCTHU CIIyTHUKA. OIHAKO
€CThb €lI€ MHOXECTBO HEPEIICHHBIX 3araJIoK, KOTOPbIA TAUT 3TOT
cryTHUK. Hammpumep - o00pa3oBaHuEe BRICOKOTO XpeOTa.

ITepBrie hotorpaduu Anera Obun nostyueHsl B 1980 roay
«Bosmxepom-1». OgHako HaMHOTO 00JIbIIIe HH(POPMAIIUH
oTKpbLT «KaccuHm», KOTOpbIM n3ydaia cnyTHUKUM CaTypHa Ha
npoTsKeHuu 13 nert. bimxannine MUCCUY Ha 3araJiouHbId
CITYTHHUK, K COKaJICHUIO, HE 3aIIAHUPOBAHBI.



Macca: 1.805635-10%* kr, 0.0003 3emHOi1
Pannyc: 734.5 km, 0.115 3emHOTO

[Tnomanps mosepxsoctu: 6 700 000 km?

Yckopenue cBo0oaHOro nagenus Ha sksartope: 0.223 m/c?

Cpennss miotHocTs: 1.088 r/em®; 0.2 3emMuoi
Haxkmnon ocu: 0°
[IpoomKuTeIbHOCTD rojia (nepuoj oopamenus): 79.3215 nus

[IpomomkuTeabHOCTh CyTOK: 79.3215 nus



Jlnona. YUeTBEpThiil 110 BennunHe cnyTHUK CarypHa. [1o CHUMKY
MOKHO YBUJIETh, UTO J[MOHA OYEHB MMOX0KA CO BTOPBIM
CIIyTHUKOM — Peei.

CnyTHHK OPEUMYIIECTBEHHO COCTOUT M3 BOJISTHOTO JIbJIA C
JOCTAaTOYHOM MPUMECHI0 KAMEHHBIX MOPOJI. TemrepaTypa Ha
HEM cocTaBiisIeT - 186 rpamycoB, a aTMocdepa CUIIBHO
pa3psiKEHa U COCTOUT U3 CIIEN0B Kuciopoaa. Ha Jluone ectpb
c1a00 M CUJIBHO KpaTepupOBaHHbIE 00JacTH. IHTEpECHO TO, UTO
CIICLIMAIUCTBI U3 peakTuBHOM JadopaTopun HACA
IIPEANOJIOKHUIM, YTO MOJI MOBEPXHOCTHIO CITyTHHUKA, CKOPEE
BCETO, CYILLIECTBYET IJ100aIbHbIA OKEaH.

Ha oOpatHoii ctopoHe JInoHbI €CTh JIEASHBIC YTECHI, KOTOPHIE
BIIEpBbIC 00Hapy U «Bosimxep-1», a «Kaccuam»
chororpadupoBal UX B BBICOKOM pa3pelICHUN U YTOUYHWII UX
npoucxoxaeHre. MHoro et Hazaj JlnoHa Obljia TEKTOHUYECKH
aKTHUBHA, B TOT MOMEHT ATH YTECHI U 00pa30BaIKCh.

N3peiTas kpatepamu Je/isiHasi TOBEPXHOCTh CITyTHUKA UMEET HE
MaJIO CJIIEJOB CTOJKHOBEHUA. Tak, €CTh KpaTephl, AUAMETP
kotopbix 0oisiee 100 kunomerpoB. Kparepos, pazmepom 30 kM u
MEHBIIIE€ - OYEHb MHOTO.

CnyTHUK OBUI BIIEPBBIC 3a€4aTIeH KOCMUYECKUMH aniaparaMmu
«Bosmxkep-1» u «Bosimkep-2». Cnycts Bpems, J[nona Oblia
MCCIIE0OBAHA S5 pa3 KOCMUYECKUM armaparoM «Kaccuamy.
CampbIit 01U3KHI TPOJIET BOKPYT CIIYTHUKA OBLT OCYIIECTBIEH

17 aBrycra 2015 rona Ha Beicote B 474 KUIOMETpa, 4TO Yy Th
HemHorum Bbie MKC.



Macca: 1.095 452-10% kr, 0.00018 3emHOiIA
Paguyc: 561.4 km, 0.088 3eMHOrO

[Tnomans moBepxHocTu: 3 964 776 km?

Yckopenue cBo0oaHOro najgenus Ha sksartope: 0.232 m/c?

Cpennss miotHocts: 1.478 r/em®, 0.268 3emHOM
Haxson ocu: 0°
[IpoiomKUTEIbHOCTD rojia (neproj oopamienus): 2.736915 nus

[IpoomKUTEAbHOCTD CYyTOK: 2.736915 nHs



Tedust. Mup, oTkpbITHIN B 1684 101y, TOBEPXHOCTH KOTOPOTO
yKpalaeT MHOKECTBO KpaTepoB, a CaMblii OOJIBIIION U3 HUX
npoctupaercs Ha 450 krwstoMeTpoB. Mup, BIOJIb OKPYKHOCTH
KOTOPOTI'O TSHETCSl KaHbOH JJIMHHOM Oosiee 2000 KumoMeTpoB, a
mpuHOor — 100 kuomMeTpos.

CnyTHHK ObUT CCJIEOBAaH CHaYajla KOCMUYECKUM aImnapaTom
«ITnonep-11» B 1979 rony, 3arem «Bosmxepom-1» B 1980,
«BosxepoM-2» B 1981 n kocMudeckum 30H10M «Kaccuumy,
KOTOpBIN uccieaoBai Teduro B pazHbie nepuoasl ¢ 2004 mo
2017 ron. Ucropus ucciieqoBaHus CIIyTHUKA JOBOJIbHA Oorarasi.
Tedus aBnsercss 16-ThiM 110 pa3zmepy CIyTHUKOM B COJIHEUHOM
cucteMe. [IoBEepXHOCTh IEAIHOTO MUPA SIBIISIETCS OJJHOU U3
caMbIX CBETJIbIX B COJTHEUHOM CHCTEME B BUIMMOM CIIeKTpe. Ha
noBepXHOCTH Teduu n3BecTHA OJ1HA HEOOIbIIIas ropa, BICOTA
KOTOpoH paBHsieTcs 185 MmeTrpam. KaHbOHOB Ha JaHHBIA MOMEHT
yCTaHOBJICHO JBa — KanboH MTaka, qiMHHAa KOTOPOTO paBHA
2000 xkmiiomeTpoB, BTopoi ke — Kanbon Orurus,
npocTtuiatronuicsa Ha 120 kriiometrpoB. Takxke yCTaHOBIIEHO HE
MeHee 50 KpaTepoB ¢ UMEHaMH, 8 U3 KOTOPBIX UMEIOT JTUAMETP
oosiee 100 kM, a camblii MasieHbKUH 13 50 KpaTepoB UMEET
auameTp B 11 xkm. IIpenmnonaraercs, 4To caMblii OOJIBIION
KaHbOH C()OPMUPOBAJICS U3-3a 3aCTHIBAHUS HEKOTIA
CyIIECTBOBABIIIETO MTOJ3EMHOTO OKEAHA, B PE3YJIBTATE YETO
IIOBEPXHOCTh pacTpeckanach. Bo3pact Teduu cpaBHUM C
BO3pacToM COJTHEYHOUM CUCTEMBI M COCTABIIAET mopsaka 4.56
Murapaa Jiet. M3 Bcex cimytHukoB Catypha, Tedwus Obuia
HanOoJiee noapoOHa 3acHsATa Bosmkepamu.



Macca: 6.17449-10%° kr, 0.0001 3emHOi#t
Paguyc: 531.1 km, 0.083 3emHOrO

[Tnomaas mosepxHoctu: ~ 3 500 000 km?

VY ckopeHre cBoOoaHOrO najeHus Ha skBarope: 0.146 m/c?
Cpennss miotHocts: 0.984 r/em®, 0.178 3emuOM

Haxson ocu: 0°

[IponomxuTeabHOCTD roja (nepuoj oopamieHus): 1.887802 nus

[TponomxkurenbHOCTH CyTOK: 1.887802 nHs



DHienaa. Mup, KoTopbsiii OblT OTKPBHIT B 1789 roay npu
IOMONIA 1.2 METPOBOTO TENECKOIIA, IO MPAaBY ABJIACTCS
TPETHUM/BTOPBIM KaHAUAATOM Ha HAJIMYKE KU3HU MOCTIE
EBporibl 1 Tutana.

[lepBbIM, KTO BOJIM3M UCCIIEA0BAT 3TOT MUP, ObLIN
KOCMHUYECKHUE 30H1bI MUCCHU «Bosmxep». «Bosmxkep-1» cran
IIEPBBIM aNIAPATOM, MPOJIETEBIIMM MUMO JDHIenana B 1980
roay. OmHaKo u3-3a TOro, YTO PACCTOSTHUE MEXKY aIlnapaToM U
cryTHUKOM Ob1710 200 ThICSY KMJIIOMETPOB, H300pakeHHE
MOJIYYHJIOCH OY€Hb IL10X0€. [1o3xke, B Havase 21-ro Beka 30H/
«Kaccuamy npudnmn3uics K JHIEenaay CpaBHUMO OJIU3KO U
coOpaJ1 TaHHBIE, TTPOJIETEB CKBO3b CTPYH I'€H3EpPOB CITyTHHUKA,
KOTOPBIE YKA3bIBAIOT HA HAJIMYME T10]T IOBEPXHOCTHIO OKEaHa.
[To3xe yd€HbIE NMPUIILIN K ITOMY BBIBOJY W OKA3aJIOCh, YTO
okeaH coJi€HbIN. OTKpbITUA «KaccuHny) CTUMyIUpOBaIn
pa3pabOTKX HOBBIX MTPOEKTOB I10 MU3YUYEHHUIO CITYTHUKOB
CarypHa u norcky Ha HuX ku3HU. Tak, HACA u ESA roroBsr
ITPOEKT MO U3Yy4EeHUIO MUPOB CaTrypHa, KOTOPBIN

HaspIBaeTcs T itan Saturn System Mission (TSSM), rae nomumo
Turana OyayT uccaenoBaTh U DHIllenad. JlanHas Muccus
npernoaraeT NpoJjieTeTh Yepe3 BHIOPOCHl KPUOBYJIKAHOB
CITyTHHUKA.

[ToarmoBepXHOCTHBIM OKEAH UMEET IITyOUMHY MPUOJIN3UTEIHHO B
10 xummomeTpos, a ero miomaab papHa 80 000 kM2, B BEPXHUX
CJI0SIX OK€aHa TeMIepaTypa paBHa MpUOIU3UTEIIBHO -45
rpajycaM, 1 Mo Mepe yriyOJaeHUs MOBBIIIAETCS, IO3TOMY €CJIH
yriIyOUThCA, TO TeMIieparypa Oyaetr kom@optHas - +1 rpamayc.
[To HEKOTOPBIM OLIEHKAM, TEMIIEpaTypa OKEaHa MOKET
npesbiiath 90 rpagycos. Ha mHe okeaHa aKTUBHUYAKOT TOPAYUE
rersepel. ToJKuHA JEISTHOTO CI0ST HaJ OKEaHOM paBHa 2 kM. B
COCTaBE BHIOPACHIBAEMOT'0 BEIIIECTBA U3 I'€M3€pOB TOCMOICTBYET
Bosa — 93%, 3aTem azoT — 4%, nuokcun yriaepoaa — 3.2%,
Metald — 1.6%. K aToMy TUBHOMY CITyTHUKY IUIAHUPYETCS
HEMAaJI0 MUCCHM.



Macca: 1.08022-10%° xr, 0.000018 3emHoii
Pagnyc: 252.1 km, 0.04 3emHOTO

[Tnomanps mosepxHoctu: ~ 800 000 km?

Y ckopeHue cBoOoaHOro najeHus Ha sxsarope: 0.113 m/c?
Cpennss miotHocTs: 1.609 r/em®, 0.29 3emuol

Haxson ocu: 0°

[IponomxuTeabHOCTD roja (nepuoj oopamenus):1.37021 gus

[TponomxurensHOCT CyTOK: 1.37021 nHewn



Mumac. fABnsieTcsi caMbIM MAJIEHBKHUM TEJIOM, KOTOPOE UMEET
mapooOpa3Hoe CTpoeHue Oarogapsi CBOCH rpaBUTAIIUM.

CIyTHUK B OCHOBHOM COCTOMT U3 BOJSTHOTO JibJIa C HEOOIBIITUM
conepxkanuem kamHer. Ha 2022 rom Ha MOBEPXHOCTH CITyTHUKA
42 o0beKTa UMEIOT Ha3BaHus. M3 Hux — 35 kpaTepsbl, caMblii
OoJib1ION U3 HUX — ['epiienb, uMeeT auametp noutu B 140 kM, a
ropa B €ro [EHTPE UMEET BBICOTY B 6 KMIIOMETPOB. Y Aap,
KOTOPBIN MTOPOJXII 3TOT KpaTEP YyTh JIA HE PacKoaoa Mumac.

Takxe nMeeTcs 0/IHa [IEN0YKa KpaTepoB, NIMHHOU 55 KM. 6
KaHbOHOB, U3 KOTOPBIX JIBa HAK0O0JIEE€ MPOTSIKEHHBIX U 002
uMerT JuHY B 150 kM. CIyTHUK M3ydaiiu JOBOJIBHO XOPOIIIO,
1 Jienany 3To 4 KocMuYeckux amnmnapara. Muccus «Bosmxepy,
«ITnonep-11» u «Kaccunm». UTo xe ene nHTEpECHOTO B 3TOM
Mupe?



Macca: 3.7493-10*° kr, 0.0000063 3emHOIA
Pannyc: 198.2 km, 0.0312 3emHOr0

[Tnomans mosepxHoctu: 495 000 km?

Vckopenne cBoboaHOoro naaeHus Ha sksarope: 0.064 m/c?
Cpennsis miotHocTs: 1.1479 r/em?

Haxknon ocu: 0°

[IpomomxuTeabHOCTD rojia (nepuoj oopamienus): 0.942 nus

[IponomkutenbHOCTH CYTOK: 0.942 nHs



['uniepron. Mup neasaHsix nemep, OTKpeIThid B 1848 romy. Bes
ITOBEPXHOCTH CITYTHUKA U3PBITA MHOTOYHCIIEHHBIMU KPATEPAMH.
CnyTtHuK cocTouT Ha 60 TPOLIEHTOB U30 JIbJA C METAIJIOM H
KaMHeM, a Ha 40 MPOLEHTOB U3 MyCTOThI. JTH NEMIEPbI
MTOCITY>KAT XOPOIIIUM YKPBITHEM OT paJHaliii KOCMOCA.
HNHTepecHo, Kak 3TUMHU TelepaMy B Oy 1yIIIeM BOCTIOJIb3YIOTCS
noau?

«Bosipxep-2» nposaeran 3TOT CyTHUK B 1980-X rogax, oqHaKO
chororpaduponan ['unepron uznaieka u CTpaHHOCTh HE ObLIa
oTu€TimBO BUAHA. [1o3xke, B 2005 rony «Kaccuum»
cotorpadupoBall CHyTHUK 00Jiee YETKO U OJIM3KO, U TOTAa
MIOPHUCTOCTh MUpa Obli1a 0OHapyxkeHa. [locneguuil mponeT
«Kaccuamny BOIM3M criyTHHKA ObLT B 2015 Tony.



Macca: 5.686-10'8 xr, 0.00000096 3emHOi1

Paguyc: ~155 xm, 0.024 3emHOr0

[Tnomans nosepxHocTh: 229 000 km?

Vckopenne cBoboaHoro naaenus Ha sksarope: 0.019 m/c?
Cpennss miotHocTs: 0.544 r/em®, 0.0986 3emHoi

HakoH ocu: N3MEHYNBBIN

[TponomkuTenbHOCTD roAa (eproj ooparieHus): 21.276 nus

[IpOoIOIKATENBHOCTD CYTOK: XaOTUYHBIN, B cpeaHeM 13 nHen



®deba. bruta otkpeiTa B 1899 rony u HazBaHa B yecTh DeObI U3
ApeBHETrpeYecKo MU(OIOTUHN. ITOT MUP SBJISIETCSA
PETPOTPaIHBIM, U OH BPAIIAETCS 10 BBITIHYTOM, HAKIIOHHOMN
opowure. [Ipenmnonararot, 4TO CIyTHUK C(HOPMUPOBAJICS B MOSICE
Koitnepa u Ob11 3axBaueH CarypHoM. debda ABIsSETCS 0YEHD
TEMHBIM TeJIoM. Ha moBEpXHOCTH CITyTHUKA OBLIO 3aMEUYE€HO
COAEPKAHUE YTIICKUCIIOTO rasa.



Macca: 8.292-10*8 xr, 0.000001398 3emHOiIA
Paguyc: 106.5 km, 0.0167 3emMHOTO

I[Tnomans nosepxuoctu: 142 500 xm?

Y ckopeHre cBoO0OIHOrO najeHus Ha skBarope: ~0.044 m/c?
Cpennss miotHocTh: 1.638 r/em®, 0.297 3emHOM

Haxknon ocu: 152.14°

[IpomomKuTeIbHOCTD rojia (neproj oopaieHus ). 550.564 nus

[TpoaomKUTENBHOCTD CYTOK: 9 yacoB 16 MuHYT



SAHyc. bbUT OTKPBIT OTHOCUTENBHO HENABHO — B 1966 rony.
OdurmansHOe UMS CITYyTHUK TOJIYYHJI TOJIBKO CITycTs 17 JieT B
4yecTh Oora u3 apeBHerpeueckoit mudosoruu. Opouta SAnyca
HaXOJUTCS OYEHBb OJIM3KO C OpOUTOM JPYroro CIyTHUKA —
OnumeTes, pacCTOSHUS MKy HUMH cOoCcTaBiseT 50 K,
MO3TOMY MPUMEPHO pa3 B 4 Tojla OHU MEHSIOTCS OPOUTaAMU.



Macca: 1.8975-10* kr, 0.00000032 3emHoi1
Paguyc: 89.5 kM, 0.014 3emHOTO

[Tnomanps mosepxHoctu: 100 000 km?

VY ckopenue cBoOoHOro najeHus Ha sxsarope: 0.014 m/c?
CpenHss maoTHocTh: 0.63 r/cm®

Haxknon ocu: 0°

[IponomkuTeabHOCTD rojia (nepuoj oopaiieHus ). 0.69466 nus

[IpomomxkuteabHOCTh cyTOK: 0.69466 nus



Onumeren. bbut OTKPHIT Takxke B 1966 rony. CnyTHUK
peAcTaBiIsieT cOO0M MOPUCTOE TEI0, COCTOSIIEE 30 JIbJIA.
Haxoautcsa B 151 000 km ot CarypHa.



Macca: 5.266-10" xr, 0.0000000888 3eMHOi1
Paguyc: 58.1 km, 0.0091 3emHOrO

[Tnomans nosepxHoctu: 42 000 xkm?

Y ckopeHue cBoO6oIHOrO nageHus Ha skarope: 0.0087 m/c?
Cpennss muotHocTh: 0.640 r/cm?, 0.116 3emMHOIA

Haxson ocu: 0°

[IponomxkuTeabHOCTD rojia (nepuoj oopamienus): 0.694333 s

[IpomomxkuteabHOCTh cyTOK: 0.694333 nus



[Tpometeii. beut oOHapyxeH B 1980 roay Ha ororpadusix,
MOJIy4€HHBIX ¢ «Bosmkep-1». Cnycts S net nonyqus
o¢uIIHaIbHOE HA3BAaHUE B YECTh APEBHETPEUECKOTO TUTAHA.
Cnytauk Haxogutcs B 139 000 kM OT HOBEpXHOCTH MJIAHETHI.
Takxe SIBIISIETCS] IOPUCTHIM TEJIOM.



Macca: 1.595-107 kr, 0.0000000269 3emHOi#H
Paguyc: 43.1 km?, 0.0068 3eMHOTO

[Tnomans nosepxHoctu: 31 500 xm?

Y ckopeHue cBoOoaHOro nazeHus Ha skarope: 0.004 m/c?
Cpennss miotHocts: 0.640 r/cm®, 0.116 3emBOM

Haxkmnon ocu: 0°

[IponomxkuTeabHOCTD rojia (nepuoj oopamenus): 0.61299 nus

[TponomxkurenbHOCTh cyTOK: 0.61299 nusa



[Tangopa. Takxke Obl1a oOHapy»keHa B 1980 roay Ha CHUMKe,
caestanHbIM «Bosikepom-1». Crycts S net nonyduia
oduIMaTILHOE Ha3BAaHUE B YECTh JPEBHETPEUYCCKOT0 MEPCOHAXKA.
Bpamiaercst cnyTHUK Ha paccTossHUA B 141 700 KM OT IJTaHETHI.
SIBHsieTCSI MOPUCTHIM JICASTHBIM TEJIOM.



Macca: 1.371-10 kr, 0.000000023 3eMHOii
Paguyc: 40.7 km, 0.0064 3emHOTO

[Tnomans nosepxHoctu: ~ 20 000 km?

Y ckopeHue cBoOoaHOro nazeHus Ha skarope: 0.004 m/c?
Cpennss miotHocTs: 0.5 r/em®, 0.9 3emHOM

Haxkmnon ocu: 0°

[IpomomKkuTeabHOCTD rojia (neproj oopaiieHus ). 0.6285 qus

[TIponomkuTenbHOCTH CyTOK: 0.6285 mHs



Cuapnak. beut otkpeiT B 2000 rogy acTpoOHOMaMH M Ha3BaH B
YEeCTh BEJMKaHa U3 3CKUMOCCKOM Mudosiorun. Bpamaercs B 18
MHJUIMOHOB KHJIIOMETPOB OT CaTypHa.



Macca: 3.9-10%¢ kr, 0.000000006579 3emHOi#H
Pannyc: 20 kM, 0.003 3emHOTO

[Tnomaas mosepxHocTr: 5 000 kM2

Yckopenue cBo00AHOro najaeHus Ha skBarope: ~ 0.004 m/c?
Cpennss miotHocTs: 2.3 r/em®, 0.418 3eMHoiM

Haxkion ocu: 48°

[IpomomKuTeabHOCTD roja (nepuoj oopamenus): 895.5 nus

[Tpoa0KUTENBHOCTD CYTOK: ?



Enena. CniytHuk ObL1 OTKPBIT B 1980 rony nByms
dpaniy3ckumu actpoHoMamu. CIycTsl 8 JIeT HOJIy4YrIl CBOE
oduIMaILHOE Ha3BaHUE.



Macca: 8-10" kr, 0.000000135 3emHuoit
Paguyc: 17.6 kM, 0.00277 3eMHOTr0

[Tnomaas nosepxHocTu: 3890 km?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.002 m/c?
Cpennss miotHocTts: 0.5 r/ems, 0.9 3emHOM

Haxkmnon ocu: 0°

[IponomkuTenbHOCTD ToAa (Ieproj ooparieHus): 2.7369 aHs

[IpoaomKUTENTbHOCTh CYyTOK: 2.7369 nHs



Atnac. beun ooHapyxeH B 1980 roay, a B 1983 roay nmosyuun
oduIIMaIbHOEC HA3BaHUE B YECTh TUTaHA ATiiaca u3
apeBHerpedyeckoit Mudonoruu. Mimeer popmy HenpaBUIBLHOTO
NEJIbMEHS WJIU JIETAIOIIEH TapeliKu.



Macca: 6.6-10* kr, 0.0000000011 3emHOIA
Paguyc: 15.1 km, 0.00237 3eMHOTO

[Tnomans nosepxHocTu: 2820 km?

Y ckopeHne cBo6oHOro nagenus Ha sksarope: 0.005 m/c?
Cpennss motHocTh: 0.46 r/cm®, 0.084 3emMHOIM

Haxkmnon ocu: 0°

[IponomxkuTeabHOCTD rojia (nepuoj oopamienus): 0.60169 nus

[IpomomxkuteabHOCTh cyTOK: 0.60169 nus



Asnbouopukc. beut otkpbIT B 2000 roay. [To3zxe nomydun
oHIMaIFHOE Ha3BaHUE B Y€CTh 00KECTBA KEIHTCKOU
MU}oOJIOTHH.



Macca: 2.1-10% xr, 0.00000000354 3emHOIA
Paguyc: 16 kM, 0.0025 3emHOTO

[Tnomans nosepxHocTu: 3200 Km?

VYckopenue cBoOoHOTO MageHus Ha skBatope: 0.005 m/c?
Cpennss mIoTHOCTG: 2.3 r/cm®, 0.418 3emHoOI

Haxknon ocu: 0°

[IpoomKUTEIBHOCTD rojia (meproji oopaieHus ). 784.226 nus

[IpomomxuTenbHOCTh CyTOK: 13.3 Haca



Tenmecto. Manenbknii criyTHUK CaTypHa, OTKpbITHIN B 1980
roay. IToBepxHOCTh TeneCTO MOKPHITA 3HAYUTEIIBHBIM CIIOEM
JIEISTHOTO MaTepualia, KOTOPBIM CTIIAKUBACT OUECPTAHUS
HEKPYIHBIX KPATEPOB.



Macca: 4-10* kr, 0.000000000675 3eMHO#H
Paguyc: 12.4 km, 0.00194 3emuOr0

[Tnomans nosepxHocTu: 1900 xm?

Yckopenue cBoboaHoro najaeHus Ha ’3xkBarope: 0.002 m/c?
Cpennss mnotHOCTh: 1 r/cM?, 0.18 3emHOM

Haxknon ocu: 0°

[IpoomKUTEILHOCTD rojia (nepuoj oopaiieHus): 1.887 qus

[IpoOIKUTENBHOCTD CYTOK: 1.887 Hs



[Tanuak. Manenbkuii Mmup 0661 OTKpHIT B 2000 roay, a cimycts 3
rojia moJy4usi opuIiMagsbHOE Ha3BaHHE B YETh BEIMKaHA
[Tanuaka B ackumocckoit mudonioruu. Haxoaurcs Ha
paccrosiiuu B 15 000 000 kM OT MJIaHETHI.



Macca: 8.2-10" kr, 0.00000000138 3emHuoit
Paguyc: 11 xkm, 0.0017 3emHOTO

[Tnomans noBepxHocTu: 1520 km?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.005 m/c?
Cpennss miotHocTs: 2.3 riem®, 0.418 3eMHoiA

Haxkmon ocu: 0°

[IpoaomxuTenbHOCTH To1a (Iepruoa OOpalieHus!):

[Tpoa0mKUTENBHOCTD CYTOK: 686.95 nHs



[Tan. bein o0Hapy:xeH B 1990 roay npu aHainu3e CHUMKOB,
KOTOpbIN «Bosimxep-2» caenan B 1981 rony. Uepes onun roja
CIyTHUK MOJIy4uJ opunnaibHoe Ha3BaHue. [lo popme cnyTHUK
HANlOMHUHAET MEJIbMEHD UJIN TPEIIKUN OPEX.



Macca: 4.92-10% xr, 0.00000000083 3emHOIA
Paguyc: 14.1 km, 0.0022 3emHOTO

I[Tnomans nosepxHoctu: 2500 km?

Y ckopeHne cBo6oHOro nagenus Ha sksarope: 0.005 m/c?
Cpennss maotHocTh: 0.42 r/em®, 0.076 3eMHOM

Haxson ocu: 0°

[IponomkuTeabHOCTD rojia (nepuoj oopamieHus): 13.8 yaca

[IponokuTENbHOCTH CYTOK: 13.8 "aca



Kanumnco. beut oTkpeIT B 1980 roay yetbipbMs yYEHBIMU BMECTE
C IpyTMMHM CITyTHUKaMH. Bpamaercs B TOM K€ HAIIPaBJICHUH,
yTo 1 CarypH. Haxoaurcsa noutu B 300 000 KM OT myiaHETHI.



Macca: 2-10* kr, 0.00000000042 3eMHoOI1
Paguyc: 10.7 km, 0.0016 3emHOTO

[Tnomans nosepxHocTu: 1438 km?

Yckopenue cBoOoaHOro0 najaeHus Ha ’3xkBarope: 0.001 m/c?
Cpennss motHocTs: 0.5 r/eMm®, 0.9 3emHoOiM

Haxkmnon ocu: 0°

[TponomkuTenbHOCTD roAa (mepuoj oopatieHus): 1.887 nus

[IpomomxkuteabHOCTh cyToK: 1.887 mus



Wmup. beun otkpeIT B 2000 roay, a opuninaibHOE Ha3BaHUE
noxyurs B 2003. SABnsieTcst caMbIM OOJIBIINM CITYTHUKOM
CatypHa cpeay TeX, KOTOpble 00palaroTcs BOKPYT IUIAaHEThI
OoJiee yem 3a 3 roja.



[Tpeanonaraemas mMacca: 4.9-10% xr, 0.000000000826 3eMHOi
Paguyc: 9.5 kM, 0.00149 3emuOro0

I[Tnomans nosepxnoctu: 1 000 xkm?

Yckopenue cBoOogHOTrO najeHus Ha sxkBaTope: 0.004 m/c?
[Ipennonaraemas cpennsisi IOTHOCTH: 2.3 r/cm?, 0.418 3emHOMI
Haxkmnon ocu: 0°

[IpogomkuTenbHOCTD TOoAA (TIepuo odparieHus): 3.6 roga

[IpomomxuTenbHOCTH CyTOK: 11 9acoB 55 MuHyT



Kusnok. beut otkpeIT B 2000 roay, a B 2003 roay morydui
oduMaIbHOEC HA3BAaHUE B YECTh BelnkaHa KuBuoka u3
sackumocckoit mudonoruu. Cpennee paccrosiHue ot CarypHa J10
crnytHuka cocrasiisier 11 000 000 km.



I[Tpeanomaraemas mMacca: 3.3-10%° xr, 0.00000000556 3emHOi

Paguyc: 8.5 kM, 0.0013 3emHOTO

[Tnomaas mosepxHocTh: 804 km?

VYckopenue cBoOoHOTrO MageHus Ha ’3kBarope: 0.003 m/c?
I[Ipeamnonaraemasi CpeaHss IIOTHOCTL: 2.3 r/cm?, 0.418 3eMHOM
Haxkmnon ocu: 0°

[Ipo1omKUTEILHOCTD rojia (mepuoj oopaiieHus): 449.22 nus

[IpomomxurenbHOCTh CyTOK: 21 wyac 49 munyT



TapBoc. bbut oTkpbIT B 2000 roay actponomoM J[xoHOM
Kasenapcom. [Tonyuun cBo€ Ha3BaHUE B 4eCTh ObIKa-TUTaHTA U3
KeabTCKOM Mudonoruu. Haxoaurces Ha paccrostiuu B 18 000
000 xm ot CarypHa.



I[Tpeanonaraemas mMacca: 2.7-10" xr, 0.000000000455 3emHoi
Paguyc: 7.5 km, 0.00117 3emHOr0

[Tnomans mosepxHocTh: 706 kM2

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.003 m/c?
[Ipeamnonaraemasi CpeaHss IIOTHOCTL: 2.3 T/cm?, 0.418 3eMHOM
Haxkmon ocu: 0°

[IpogomkuTenbHOCTD roAa (mepruoj ooparienus): 2.63 roja

[IpomomxurensHOCTh CyTOK: 10.7 aca



Nmxupak. beut otkpeIT B 2000 roay rpymnmou 9 acTpoHOMOB, B
2003 nonyuun opuliMaIbHOE Ha3BaHHUE B Y€CTh CKA30YHOIO
BenmkaHa. Haxomuresa B 11 500 000 km ot CatypHa.



[Tpennonaraemas Macca: 1.2-10% kr, 0.0000000002 3emHOM

Pammnyc: 6 xm, 0,00094 3emHuoi

[Tnomans ToBepXHOCTH: 452 KM?

Yckopenue cBoOoaHOrO MajaeHus Ha 3kBatope: 0.002 m/c?
[Ipennonaraemas cpennsisi IOTHOCTH: 2.3 r/cm?, 0.418 3emHOMI
HaxJson ocu: 45°

[Ipo1omKUTEILHOCTD rojia (mepuoj oopaieHus): 451.5 qus

[IponoKUTENBHOCTH CYTOK: 13 "acoB



Oppuno. beut oTkpeIT rpynmnoit actponoMoB B 2000 roxay,
Ha3BaHue nony4ywii B 2003 roy B 4ECTh BEJIMKAHA KEJIBTCKOU
mudosioruu. Bpamaercs Ha paccrossauu B 17 300 000 km ot
CarypHa.



I[Tpeanonaraemas mMacca: 7.6-10* xr, 0.000000000128 3emHoi1
Paguyc: 5 kM, 0.00078 3emHOTO

[Tnomaas moBepxHocTh: 314 xm?

Yckopenue cBobogHOTrO najgeHus Ha s3xkBatope: 0.0028 m/c?
[Ipennonaraemas cpeaHsis mIoTHOCTh: 2.3 r/cm?, 0.418 3eMHoOI
Hakmon ocu: 21°

[IponomkuTenbHOCTD ToAa (epuoj oopaiieHus): 871.2 nHs

[IpomomxuTENbHOCTh CYyTOK: 28.15 vaca



Cxaau. beut otkpeIT B 2000 roay, a opuiuagibHOE Ha3BaHUE
nosiydri B 2003 ro/1y B 4€CTh BEJIMKAHIIM U3 CKAHJIWHABCKOU
mudonoruu. Haxoaures B 15 500 000 kM OT TIaHETHI.



I[Tpeanonaraemas mMacca: 3-10* xr, 0.00000000005 3emHoit

Panuyc: 4 kM, 0.00062 3emHOTO

[Tnomans mosepxHocTr: 201 xm?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?
I[Ipeamnonaraemasi CpeaHss MIOTHOCTE: 2.3 T/cm?, 0.418 3eMHOM
HaxJion ocu: 51°

[IpomomKUTEALHOCTD roja (nepuoj oopamieHus): 728.2 qus

[IpomomxurensHOCTh CyTOK: 11.1 Waca



['upokkuH. PeTporpaansiii ciyTHUK ObLT OTKPHIT B 2004 Toay
I'PYIION aCTPOHOMOB, @ COOCTBEHHOE O(PUITHAIbHOE Ha3BaHUE
nonyuui B 2007 roxy. Bpamaercsa B 18 400 000 km ot CatypHa.



I[Tpeanonaraemas Macca: 3-10'* xr, 0.00000000005 3emHoit

Pannyc: 4 xm, 0.00062 3emHOTO

[Tnomans nosepxHocTu: 113 xm?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 2.3 r/cm®, 0.418 3emHOM
Haxkmnon ocu: ?

[Ipo1omKUTEALHOCTD rojia (mepuoj oopamieHus): 931.86 aus

[IpomomxuTenbHOCTh CyTOK: 12.76 Haca



CytryHr. beut oTkpbIT rpynmoi actpoHoMoB B 2000 roxy.

Bpaimaercst Bokpyr CatypHa Ha cpenHeM paccrosinuu B 19 500
000 xm.



ITpeanonaraemas mMacca: 2.1-10* xr, 0.0000000000354 3emHOI
Pannyc: 3.5 xm, 0.00054 3emHOTO

[Tnomans moBepxHocTh: 153 kM?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?
[Ipennonaraemasi cpefHss MIOTHOCTS: 2.3 r/cm®, 0.418 3emHOM
HaxJsion ocu: 57°

[IponomkuTenbHOCTD roaa (mepuoj ooparienus): 1016.7 qus

[Ipo10mKATENBHOCTH CYTOK: 7.67 4aca



Mynaunbbapu. beut otkpeIT B 2000 roay rpynmnoi acTpOHOMOB
v Ha3BaH B 2003 roay B 4eCTh BEJIMKAaHA U3 T€pPMaHO-
CKaHAMHABCKOM MuU(osiornuu. CyTHUK HAXOJAUTCS HAa CPEJTHEM
paccrosiauu B 19 500 000 kM.



I[Tpennomaraemas mMacca: 2.1-10' xr, 0.0000000000354 3emHOM
Pannyc: 3.5 kM, 0.00054 3emHOTO

[Tnomaas moBepxHocTh: 153 kM?

VYckopenue cBoOoHOTO MageHus Ha skBarope: 0.001 m/c?
[Ipennonaraemas cpeaHsis miIoTHOCTh: 2.3 r/cm?, 0.418 3eMHOI
Hakmnon ocu: 58°

[IponomkuTenbHOCTD roAa (epuoj ooparienus): 952.77 nus

[IpoomKATENBHOCT CYTOK: 6.74 daca



Tprom. beut otkpsiT B 2000 roay rpynmnou aCTpOHOMOB.
[Tonyuynit Ha3BaHUE B YECTh EPCOHAKA U3 CKAHIMHABCKOMU
mudosiorun. Haxoaurcs Ha paccrossauu B 20 500 000 kM oT
IJIAHETHI.



I[Tpennomaraemas mMacca: 2.1-10' xr, 0.0000000000354 3emHOM
Pannyc: 3.5 kM, 0.00054 3emHOTO

[Tnomams moBEpXHOCTH: 153 KM?

VYckopenue cBoOoHOTO MageHus Ha skBarope: 0.001 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 2.3 r/cm®, 0.418 3emHOM
Hakmnon ocu: 58°

[IponomxkuTeabHOCTD rojia (nepuoj oopamenus): 1094.3 nus

[IponO0KUTENBHOCTH CYTOK: 38.8 aca



Hapgsu. beut otkpeiT B 2003 rogy rpynmnon aCTpOHOMOB, a
cobcTBeHHOE o(uIManbHOEe Ha3BaHue mojy4uuia B 2005 roay B
4EeCTh BEJIMKaHa U3 FrepMaHO-CKaHIMHABCKONH MU ()OIOTHH.
Bpamaercs Ha cpegnem pacctostauu B 19 000 000 xm ot
noBepxHocTu CaTypHa.



I[Tpeanonaraemas mMacca: 3.4-10' xr, 0.000000000057 3eMHoi
Pannyc: 3.5 xm, 0.00054 3emHOTO

[Tnomams moBEpXHOCTH: 153 KM?

Yckopenue cBo6oaHOoro najaeHus Ha sxsarope: 0.002 m/c?
[Ipenmonaraemas cpeaHsis mIOTHOCTh: 2.3 r/cm?, 0.418 3eMHOM
HaxJsion ocu: 144°

[IpomomxkuTeabHOCTD rojia (nepuoj oopamienus): 1003.86 qus

[IpomomxurensHOCTh cyTOK: 10.21 Haca



Hadnuc. beut oTkpeIT rpynnoit actponoMoB B 2005 roay. B
2006 roxy CIIyTHHUK MOJMYYWJI UMSI TIEPCOHAXKA IPEBHETPEUECCKOU
Mudoioruu. CyTHUK HaxoauTcs 01u3ko kK CaTypHy, Ha
cpeaneM pacctosHuu B 136 000 km. [ToBepXHOCTH OYECHB
CBETJIasl.



[Tpennonaraemas mMacca: 2.5-10* kr, 0.000000000042 3emHOM
Pagnyc: 3.5 kM, 0.00054 3emHOTO

[Tnomaas moBepxHocTh: 153 kM?

Yckopenue cBoOoHOr0 najeHus Ha sxkBaTope: 0.00036 m/c?
[Ipennonaraemas cpeaHss mioTHOCTh: 0.34 r/cm?, 0.062 3emHOM
Haxknon ocu: ?

[IponomkuTenbHOCTD ToAa (nepuoj oopatieHus): 0.594 nus

[IpomomxurenbHOCTh CyTOK: 0.594 nHs



bectna. Petporpaaubiii cnyTHUK ObLT OTKPBIT B 2004 rosy, 00
OTKPBITUM OBLIIO 00BABICHO Yepe3 roa. OduiinanbHOe Ha3BaHUE
teio nosryursno B 2007 rony. Haxogurces Ha paccrostnun B 20
000 000 kM OT MJIAHETHI.



I[Tpeanonaraemas mMacca: 4.1-10' xr, 0.000000000069 3eMHoi
Pannyc: 3.5 kM, 0.00054 3emHOTO

[Tnomans nosepxHocTH: 153 km?

Yckopenue cBoOoaHOro0 majaeHus Ha ’3kBarope: 0.001 m/c?
[Ipenmonaraemas cpeaHsis mIOTHOCTh: 2.3 r/cm?, 0.418 3eMHOM
Hakmnon ocu: ?

[IponomxuTeabHOCTD roja (nepuoj oopamienus): 1083.6 qus

[IponokuTENbHOCTH CYTOK: 14.6 "aca



Kapu. beui oonapy»xen B 2006 roay rpynmnoi acCTpOHOMOB, a B
2007 roxy momyuni odunuaabHoe Ha3Banue. Haxogurces B 22
300 000 km ot CarypHa.



I[Tpeanonaraemas mMacca: 2.1-10' xr, 0.000000000069 3eMHOi
Paguyc: 3 kM, 0.00047 3emHOTO

[Tnomans nosepxHocTu: 113 xm?

Yckopenue cBoOoaHOro0 majaeHus Ha 3kBarope: 0.001 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 2.3 r/cm®, 0.418 3emHOM
Hakmnon ocu: ?

[IpoomKUTEIbHOCTD rojia (nepuoj oopamieHus): 1233.6 qus

[TponomkuTenbHOCTH CYTOK: 7.7 yaca



Tapkek. beut oOHapysxeH B nepBoi nojoBuHe 2007 roja,
COOCTBEHHOE Ha3BaHUE MOJIYUMJI TIOYTH CPa3y MOCIE OTKPBITHUA.
Bpamaercs Ha paccrossanu B 18 000 000 km ot Carypha.



I[Tpeanonaraemas mMacca: 4.1-10* xr, 0.000000000069 3eMHoi
Panuyc: 3 kM, 0.00047 3emHOTO

[Tnomans nosepxHocTu: 113 xm?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?
[IpennonaraeMas cpeHsas IIOTHOCTH: 2.3 r/cm®, 0.418 3emHOIM
Haxkmnon ocu: ?

[IpoiomKUTEILHOCTD rojia (mepuoj oopaiieHus): 894.86 nus

[IpomomxuTENBHOCTH CYyTOK: 76.13 4aca



Orup. beut otkpeIT B 2004 roay rpynmnoit actpoHoMoB. O0
OTKPBITUU 3asIBUIN CITYCTSI HECKOJIbKO MecsieB. OduinanbHoe
Ha3BaHWE CIyTHUK moayuui B 2007 roxy.



I[Tpeanonaraemas mMacca: 2.6-10* xr, 0.000000000039 3emuoit
Paguyc: 3 kM, 0.00047 3emHOTO

[Tnomans mosepxHocTh: 113 km?

YckopeHnue cBOOOIHOTO MaJieHHs Ha SKBaTOpE: ?
[Ipennonaraemas cpeaHsis mIOTHOCTh: 2.3 r/cm?, 0.418 3eMHOI
Haknon ocu: ?

[IponomkuTenbHOCTD ToAa (mepuos ooparienusi): 1117.52 qus

[1po0KUTETBHOCTD CYTOK: ?



beduna. beun otkpsIT B KOHIlE 2004 roga. CooOiieHue 06
OTKPBITUM CHENAIM CITyCTSI HECKOIBKO MecsueB. [lomyunn
Ha3BaHue B 2007 roxy B 4€CTh BEIIMKAHIIN U3 KEIIBTCKON

mudonoruu. Haxoaurces Ha paccrositnuu ot Carypaa B 17 000
000 kM.



I[Tpeanonaraemas mMacca: 2.6-10* xr, 0.000000000039 3emuoit
Panuyc: 3 kM, 0.00047 3emHOTO

[Tnomans nosepxHocTu: 113 xm?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?
[Ipennonaraemas cpennsisi IOTHOCTH: 2.3 r/cm?, 0.418 3emHOMI
Haxkmnon ocu: ?

[IpoomKUTEILHOCTD rojia (nepuoj oopaiieHus): 834.8 nHs

[Ipo1omKATENBHOCTD CYTOK: 16 4acoB



bepreasmup. beut otkpeiT B 2004 roay rpyImmnou aCTpOHOMOB, a
B 2007 roay moay4ua coOOCTBEHHOE Ha3BaHUE B UYCCTh BEIMKAHA
13 T€PMaHCKO-CKaHIuHaBCKoW Mudomoruu. Haxoaurcs Ha
cpeaneM pacctosHud B 19 300 000 kM OT miaHETHI.



I[Ipeanonaraemas mMacca: 2.6-10' xr, 0.000000000039 3emHOI
Paguyc: 3 kM, 0.00047 3emHOTO

[Tnomans nosepxHocTu: 113 xm?

Yckopenue cBoOoaHOro0 majaeHus Ha 3kBarope: 0.001 m/c?
[Ipenmonaraemas cpeaHsis mIOTHOCTh: 2.3 r/cm?, 0.418 3eMHOM
Hakmnon ocu: ?

[IponomkuTeabHOCTD rojia (nepuoj oopamenus): 1005.74 nus

[IponoKUTENBHOCTH CYTOK: 8.13 daca



®opHBOT. bbuT OTKPEIT B KOHIE 2004 TONa TpynIion
acTpoHOMOB. COOCTBEHHOE Ha3BaHHUE CITYTHUK MoJy4dus B 2007
rony. CpenHee paccrosiHue Mexay miaHeTor 1 GopHbOTOM
cocrasisiet 25 000 000 km.



I[Ipeanonaraemas mMacca: 2.6-10* xr, 0.000000000039 3emHoit
Panuyc: 3 kM, 0.00047 3emHOTO

[Tnomans mosepxHocTh: 113 km?

Yckopenue cBoOoaHOTO MagaeHus Ha skBatope: 0.001 m/c?
[Ipennonaraemas cpeaHsis mIoTHOCTh: 2.3 r/cm?, 0.418 3eMHOM
Haxknon ocu: ?

[IponomkuTenbHOCTD ToAa (mepuoj ooparienus): 1490 nuei

[IponOKUTENBHOCTH CYTOK: 8.25 Jaca



Xatu. beut otkpsIT B 2004 rogy rpymnmoi acCTpoHOMOB, 00
OTKPBITUM 3aABWJIM CIYCTsI HECKOJIBLKO MecseB. B 2007 romay
CITyTHUK ITOJyYUJI UMSI THTAHTCKOTO BOJIKA U3 CKaHIWUHABCKOU
mudonoruu. CnytHuk Bpamaerca moutd B 20 000 000 kM ot
CarypHa.



[Ipenmonaraemas macca: ?

Paguyc: 2.5 kM, 0.00039 3emuOTO

[Tnomans mosepxHocTr: 100 kM2

Yckopenue cBo6oaHoro najgenus Ha sxsarope: 0.001 m/c?
I[Ipeamnonaraemasi CpeaHss IIOTHOCTL: 2.3 r/cm?, 0.418 3eMHOM
Haxkmnon ocu: ?

IIponomkuTenbHOCTh roAa (mepuoj ooparienus): 1038.7 nHs

[IpoIomKATENBHOCTD CYTOK: 5.45 Jaca



Jloru. bt otkpeIT B 2006 TO1y rpyImnou U3 4eThIPEX
acTpoHOMOB. Coo011eHrne 00 OTKPHITUH OBLIO CACIAHO Yepe3
noaroga. B 2007 roxy cmyTHHK MMOJIyYHJI HA3BAHUE B YECTh
OTHEHHOI'0 TUT'aHTa U3 CKaHIUHABCKOW MHU(Dooruu. CIyTHUK
HaxoauTca Ha cpeaHeM pacctosHun B 23 000 000 kM oT
IIJIAHETHI.



[Ipenmonaraemas macca: ?

Paguyc: 2.5 kM, 0.00039 3emHOr0

[Tnonaas moBepxHocTh: 80 KM?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?
[Ipeamnonaraemasi CpeaHss IIOTHOCT: 2.3 T/cm?, 0.418 3eMHOM
Haxkmnon ocu: ?

[IponomkuTenbHOCTD ToAa (mepuoj ooparienus): 1312 nuei

[IpoIomKHATENBHOCTH CYTOK: 6.9 Haca



Cxom. beut oTkpbIT rpynmout actpoHoMoB B 2006 rony u
CITYCTSI HECKOJIbKO MECAIIEB OBLJIO COOOIIEHO 00 OTKPBITHH.
CnytHuk nonayuws ouimansaoe HazBaHue B 2007 rogy. Ckoui
Bpamaetrcs B 17 600 000 km ot CarypHa.



IIpennonaraemas macca: ?

Paguyc: 2.5 kM, 0.00039 3emHOr0

[Tnomanps mosepxHocTu: 80 KM?

Yckopenue cBoOoaHOrO0 najaeHus Ha 3xkBarope: 0.001 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 2.3 r/cm®, 0.418 3emHOM
HaxkJson ocu: ?

[Ipo1omKUTEILHOCTD rojia (mepuoj oopaieHus): 869 qHei

[IponOKUTENBHOCTH CYTOK: 7.26 4aca



Cypt. beit otkpeIT B 2006 roay. Criycts mojroga ObLiIo
00bsiBIIEHO 00 OTKphITHH. B 2007 roay cyTHUK MOJTYYHIT
coOCTBEHHOE Ha3BaHue. Bpaiaercst kpoxoTHbI mup B 22 700
000 kM OT IJIAHETHI.



IIpennonaraemas macca: ?

Paguyc: 3 kM, 0.00047 3emHOTO

[Tnomans nosepxHocTu: 113 xm?

Yckopenue cBoOoaHOro0 najaeHus Ha a3xkBarope: 0.001 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 2.3 r/cm®, 0.418 3emHOM
Haxkmnon ocu: ?

[IpoomKuTeIbHOCTD rojia (nepuoj oopamienus): 1297.3 nus

[Ipo10mKUTEIBHOCTD CYTOK: ?



Apucakca. Perporpaansiii ciiyTHUK ObLT OTKPHIT B 2006 Tomy.
CoOctBenHoe HazBaHue noaydui B 2007 roay. Bpamaercs
CIryTHUK Ha paccrosauu nouty B 19 000 000 kwm.



[Ipenmonaraemas macca: ?

Panuyc: 3 kM, 0.00047 3emHOTO

[Tnomans mosepxHocTh: 113 km?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?
[Ipeamnonaraemasi CpeaHss IIOTHOCTL: 2.3 T/cm?, 0.418 3eMHOMN
Haxkmnon ocu: ?

IIponomkuTenbHOCTD roAa (epuoj oopareHus ). 964.74 nus

[Tpoa0KUTENBHOCTD CYTOK: ?



I'peitn. beut otkpeIT B 2006 rogy. CoOCTBEHHOE HA3BAHUE
nosiyursi B 2007 ro1y B 4€CTh BEJIMKAHIIM B CKAHIWHABCKOM

Mudosioruu. CiyTHUK HAXOJIUTCS HA CPEJTHEM PACCTOSIHUU B 18
000 000 kM.



[Ipenmonaraemas macca: ?

Paguyc: 3 kM, 0.00047 3emHOTO

[Tnomans mosepxHocTh: 113 km?

VYckopenue cBoOoHOr0 najgenus Ha sxkarope: 0.001 m/c?
[Ipeamnonaraemasi CpeaHss IIOTHOCT: 2.3 T/cm?, 0.418 3eMHOM
Hakmnon ocu: ?

[IponomkuTenbHOCTD ToAa (epuoj ooparieHus ). 921.2 nus

[IponomKkuTENBHOCTH CYTOK: 12.75 vaca



S/2004 S 7. Kak BUIHO 110 Ha3BaHUIO, CITYTHHUK OBLII OTKPHIT B
2004 roay u o HACTOAIIEE BpeMs HE MOJIYUnIT O(DHUITHATIBHOTO
Ha3BaHus. Bpamaerca noutu B 20 000 000 km ot CarypHa.



I[Tpeanonaraemas mMacca: 2.6-10* xr, 0.000000000039 3emuoi
Panuyc: 3 kM, 0.00047 3emHOTO

[Tnomans nosepxHocTu: 113 xm?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?
[Ipennonaraemas cpennsisi IOTHOCTH: 2.3 r/cm?, 0.418 3emHOMI
Haxkmnon ocu: ?

[IponomxkuTeabHOCTD rojia (nepuoj oopamienus): 1103 gus

[Tpoa0KUTENBHOCTD CYTOK: ?



S/2004 S 13. ben otkpsIT B 2004 TOIy TPYIIION acCTPOHOMOB.
Coo01uieHne 00 OTKPBITUM OBLIIO 3asBJICHO Yepe3 MOJroa.
Bpamaercsa cnytauk B 18 500 000 km ot CatypHa.



I[Tpeanonaraemas mMacca: 2.6-10* xr, 0.000000000039 3emHoi
Panuyc: 3 kM, 0.00047 3emHOTO

[Tnomans mosepxHocTh: 113 km?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?
[Ipennonaraemas cpeaHss INIOTHOCTD: 2.3 r/cm?, 0.418 3emHOM
Haxkmnon ocu: ?

[IponomkuTenbHOCTD ToAa (epuo ooparieHus): 906 nHei

[Tpoa0KUTENBHOCTD CYTOK: ?



®apOaytu. beut oTkpeIT B 2004 roay. Cool1iieHue 00 OTKPBITUH
ObLIO crenado cnyctsa 6 mecsieB. [Tomyunn coOCTBEHHOE
Ha3BaHue B 2007 roxy B 4eCTh BEJIMKAHA U3 CKaHJIUHABCKOU
mudonoruu. CnytHuk Bpamaercsa B 20 000 000 km ot CartypHa.



[Tpennonaraemas mMacca: 1.5-10* kr, 0.000000000025 3emHOM
Paguyc: 2.5 kM, 0.00039 3emHOr0

[Tnomans nosepxHocTu: 80 km?

Yckopenue cBoOoaHOro0 najaeHus Ha a3xkBarope: 0.001 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 2.3 r/cm®, 0.418 3emHOM
Haxkmnon ocu: ?

[IpomomkuTeabHOCTD rojia (nepuoj oopamenus): 1085.55 nus

[Tpoa0KUTENBHOCTD CYTOK: ?



S/2004 S 12. Kak MOHO JTorajatbCs 10 Ha3BaHUIO, CITyTHUK
ObLT OTKPHIT B 2004 roy U 10 HACTOSIIEe BpeMs HE TTOTYUHIT
odunaibHOEe COOCTBEHHOE Ha3BaHue. CIIyTHUK BpalllaeTcs Ha
paccrosiauu mouty B 20 000 000 km.



I[Tpeanonaraemas mMacca: 1.5-10' xr, 0.000000000025 3eMHOi
Paguyc: 2.5 kM, 0.00039 3emuOTO

[Tnomans NOBEPXHOCTH: 78 KM?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?
[Ipenmnonaraemas cpeaHsis mIOTHOCTh: 2.3 r/cm?, 0.418 3eMHOM
Haxkmnon ocu: ?

[IponomkuTeabHOCTD rojia (nepuoj oopamenus): 1046.19 nus

[Tpoa0KUTENBHOCTD CYTOK: ?



S/2006 S 1. CnytHuK ObUT OTKPHIT B 2006 TOAYy 1 HE UMEET
o(hHIMAIFHOI0 Ha3BaHMU HA MOMEHT HanmucaHus KHuru. O0
OTKPBITUM 3aABWIM CIYCTS 1OJroaa. CIyTHUK HAaXOAUTCS B 19
000 000 xm ot moBepxHOCcTH CaTypHa.



IIpennonaraemas macca: ?

Paguyc: 2.5 kM, 0.00039 3emHOr0

[Tn01maas IOBEPXHOCTH: 78 KM?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 2.3 r/cm®, 0.418 3emHOM
Haxkmnon ocu: ?

[Ipo1omKUTEILHOCTD rojia (mepuoj oopaiieHus): 963.37 nus

[Tpoa0KUTENBHOCTD CYTOK: ?



S/2006 S 3. beut otkpeiT B 2006 TOIY M HE UMEET
o(uIraTbEHOTO HAa3BaHUS 1O CETOMHAMHUN AeHb. OO OTKPBITHH

OBLJIO CKa3aHO Yepe3 MOJTro/1a Mociie 00HAPYKEHUs CITyTHHKA.
S/2006 S 3 maxomutcs B 22 000 000 kM OT TUTaHETHL.



[Ipenmonaraemas macca: ?

Paguyc: 3 kM, 0.00047 3emHOTO

[Tnomans mosepxHocTh: 113 km?

Yckopenue cBoOoaHOTO MageHus Ha skBatope: 0.001 m/c?
I[Ipeamnonaraemasi CpeaHss IIOTHOCTL: 2.3 r/cm?, 0.418 3eMHOM
Hakmnon ocu: ?

[IponomxkuTenbHOCTD ToAa (mepuoj ooparienus): 1227 nuei

[1po0KUTETBHOCTD CYTOK: ?



S/2007 S 3. beut otkpeIT B 2007 TOAy M IO CETOAHSAIIHUMA JICHb
HE UMeeT oPuIHaIbHOTO COOCTBEHHOTO Ha3BaHus. Bpaiaercs
moutu B 19 000 000 kM OT Ta30BOr0 rUraHra.



IIpennonaraemas macca: ?

Paguyc: 3 kM, 0.00047 3emHOTO

[Tnomans nosepxHocTu: 113 xm?

Yckopenue cBoOoaHOrO0 najaeHus Ha 3xkBarope: 0.001 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 2.3 r/cm®, 0.418 3emHOM
Hakmnon ocu: ?

[Tpo1omKUTEALHOCTD rojia (mepuoj oopaieHus): 977.8 nus

[Tpoa0KUTETBHOCTD CYTOK: ?



[Tayuiena. OguH U3 caMbIX MaJCHBKUX CIYTHUKOB CaTypHa,
KOTOPBIA OTKPbUI KOcMHuYecKnM anmnapar «Kaccuamy. CriyTHHK
HA3BAJIM B YECTh OJTHOM U3 JOYEPEH BEIIMKAHA B
apeBHErpedeckot mudosioruu. [lannena Bpamaercs BOKpyr
Catrypna Ha cpeaneM pacctosHud B 200 000 km.



IIpennonaraemas macca: ?

Pagnyc: 2.22 km, 0.00034 3emHOT0O

[Tnomans NOBEPXHOCTH: 78 KM?

Yckopenue cBoOogHOTO najeHus Ha skBatope: 0.0035 Mm/c?
[Ipenmnonaraemas cpeanss miotHocts: 0.5 r/cm®, 0.09 3emuoi
Haxkmnon ocu: 0°

[IpoomKkuTeabHOCTD rojia (nepuoj oopamenus): 1.1537 qus

[TIponomxkurensHOCTD CyTOK: 1.1537 nHs



[TomuneBk. beut otkpsiT B 2004 rony Ha cHuMKax «Kaccuam»
IPYIIONA aCTPOHOMOB, COOCTBEHHOE Ha3BAHUE CITyTHUK
noxyuui B 2005 roxy B 4eCTh NEPCOHAKA AHTUYHOU
mudonoruu. Haxogurcs [lonuaeBk Ha pacCTOAHUN MPUMEPHO
TaKOM €, Ha KakoM JIyHa HaxoauTcs ot 3emin — 377 222 km.



[Tpennonaraemas mMacca: 2.5-10% kr, 0.0000000000042 3emHOiA
Paguyc: 1.3 kM, 0.0002 3emHOTO

[Tnoniaas moBepxHocTh: 21 KM?

Yckopenue cBoOoHOro nmajaeHus Ha 3kBarope: 0.0018 Mm/c?
[Ipeamnonaraemas cpeanss miotHocts: 0.5 r/cm®, 0.09 3emHo
Hakmnon ocu: ?

[IponomkuTenbHOCTD ToAa (epuoj odpartieHus): 2.737 nus

[IpomomKkuTENbHOCTD CYyTOK: 2.737 nHs



®enpup. beut oTkpeIT B KOoHIIE 2004 To1a, cooO1IeHne 00
OTKPBITUM OBLIIO CAEIaHO CIyCTs mojaroaa. CoyTHUK TOTYYHIT
odunmairHoe coocTBeHHOE Ha3BaHue B 2007 roay B 4eCTh
TUTaHTCKOTO BOJIKA M3 T€PMaHO-CKaHIMHABCKOM MU(OJIOTHH.
Bpamaercs Ha paccrosauu B 22 500 000 kM OT IUIaHETHI.



I[Ipeamnonaraemas mMacca: 7.7-10% kr, 0.000000000013 3emHoi

Paguyc: 2 kM, 0.00031 3emHOTO

[Tnomaas moBepxHoCTH: 50 KM?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?
[Ipenmonaraemas cpeaHsis mIOTHOCTh: 2.3 r/cm?, 0.418 3eMHOM
Haxkmnon ocu: ?

[IpoomKuTeIbHOCTD rojia (neproj oopaiieHus): 1260 queit

[Tpoa0KUTENBHOCTD CYTOK: ?



S/2004 S 20. bbu1 OTKPHIT TPYHIIONH aCTPOHOMOB COBCEM
HesaBHO — B 2019 roay. CiyTHUK He MOJYy4YuiI ohUIIMATIBHOTO
Ha3BaHUs, HO BO3MOXKHO, UTO B OJIMbKaMIIeM Oy ayIeM MOIyduT.
Bpamaercs Ha paccrosauu ot CarypHa B 19 500 000 kM.



IIpennonaraemas macca: ?

Paguyc: 2 kM, 0.00031 3emHOTO

[Tnomans noBepxHocTu: 50 km?

Yckopenue cBoOoaHOro0 najaeHus Ha a3xkBarope: 0.001 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 2.3 r/cm®, 0.418 3emHOM
Haxkmnon ocu: ?

[IpoomKuTeabHOCTD rojia (nepuoj oopamieHus): 990.23 nus

[Ipo10mKUTEIBHOCTD CYTOK: ?



Saturn LVI. beut oOHapysxen B 2019 roay TpeMst acTpoHOMaMu.
Ha maHHbIM MOMEHT CIYTHUK MOJYYUIJI IIOCTOSIHHBIA HOMEDP, HO

He nony4dnit opunmanbHoro Hazpanus. Bpamraercs B 21 500 000
KM OT noBepxHoctu CartypHa.



IIpennonaraemas macca: ?

Paguyc: 2 kM, 0.00031 3emHOTO

[Tnomaas moBepxXHOCTH: 50 KM?

Yckopenue cBoOogHOTO MagaeHus Ha skBatope: 0.001 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 2.3 r/cm®, 0.418 3emHOM
Hakmnon ocu: ?

[IpomomKkuTeabHOCTD rojia (nepuoj oopamienus): 1164.3 nus

[Tpoa0KUTETBHOCTD CYTOK: ?



Saturn LVIIIL. bsut otkpeiT B 2019 roay rpyrmmoit acTpOHOMOB, a
MOCTOSIHHBIA HOMEP CIyTHUKY ObLT mpucBoeH B 2021 romy.
OdunmansHoro HazBaHus y Hero HeT. Bpamaercs B 26 500 000
KM OT noBepxHoctu CartypHa.



[Ipenmonaraemas macca: ?

Paguyc: 2 kM, 0.00031 3emHOTO

[Tnoniaas moBepxHocTh: 50 KM?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?
I[Ipeamnonaraemasi CpeaHss IIOTHOCT: 2.3 T/cm?, 0.418 3eMHOMN
Haxkmnon ocu: ?

[TponomkuTenbHOCTD ToAa (epuo oopaiieHus ). 1624 nHs

[Tpoa0KUTENBHOCTD CYTOK: ?



Saturn LIX. bt otkpsIT Bo BTOpoi noinoBuHe 2019 rona
IPYIIO acCTpOHOMOB. I10CTOSHHBIN HOMEP CIIyTHUKY OBLI
npucBoeH B 2021 roxy. Bpamaercs ot CarypHa Ha pacCTOSIHUU
B 20 000 000 M.



IIpennonaraemas macca: ?

Pamguyc: 3 kM, 0.00047 3emHOTO

[Tnomans nosepxHocTu: 113 xm?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 2.3 r/cm®, 0.418 3emHOM
Haxkmnon ocu: ?

[IponomkuTeabHOCTD rojia (nepuoj oopaienus): 1033 qus

[Tpoa0KUTENBHOCTD CYTOK: ?



Saturn LX. bt otkpsIT rpynmon actpoHoMoB B 2019 rony,
MOCTOSIHHBINA HOMEP CITyTHUKY ObLT mpucBoeH B 2021 romy.
Bpamaercsa B 17 000 000 km ot noBepxHocTr CaTtypHa.



[Ipenmonaraemas macca: ?

Pannyc: 2 xm, 0.00031 3emHOTO

[Tnoniaas moBepxHocTh: 50 KM?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?
[Ipeamnonaraemasi CpeaHss IIOTHOCT: 2.3 T/cm?, 0.418 3eMHOM
Haxnon ocu: ?

IIponomkuTenbHOCTD roAa (eproj oopareHus): 858.77 mHs

[Tpoa0KUTENBHOCTD CYTOK: ?



Saturn LXIII. beut otkpsIT rpynmoiut actpoHoMoB B 2019 rony, a
B 2021 mosy4nst mocTossHHBIM HOMEDP. Bpamaercs cryTHUK B 23
700 000 km ot CarypHa.



[Ipenmonaraemas macca: ?

Pannyc: 2 xm, 0.00031 3emHOTO

[Tnoniaas moBepxHocTh: 50 KM?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?
I[Ipeamnonaraemasi CpeaHss IIOTHOCTL: 2.3 r/cm?, 0.418 3eMHOM
Haxkmnon ocu: ?

IIponomkuTenbHOCTD roAa (mepuoj ooparienus): 1361.5 nus

[Tpoa0KUTENBHOCTD CYTOK: ?



Saturn LXII. beut otkpsiT B 2019 roay rpymmnoit acTpOHOMOB U
HE MOIY4YrJ1 0(PUIIMATBEHOIO COOCTBEHHOI'O Ha3BaHUs, OJJHAKO B
2021 roxy mosry4ms1 NOCTOSAHHBIA HOMEp. Bpammaercs Ha
paccrossauur B 21 000 000 kM OT MOBEPXHOCTH ra30BOTO

I'uraHrTa.



IIpennonaraemas macca: ?

Paguyc: 2 kM, 0.00031 3emHOTO

[Tnomans nosepxHocTu: 50 km?

Yckopenue cBoOoaHOrO0 majaeHus Ha 3xkBarope: 0.001 M2
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 2.3 r/cm®, 0.418 3emHOM
Hakmnon ocu: ?

[IpomomkuTeabHOCTD rojia (nepuoj oopamenus): 1175.3 nus

[Ipo10mKUTEIBHOCTD CYTOK: ?



Saturn LXV. beut otkpeIT B 2019 roay rpynmoi actpoHOMOB. B
2021 cmyTHUKY OBLI IMPUITMCAH MOCTOSHHBIM HOMEP, HO 110 Cei
J€Hb TeJIo ocTaéTcs 0e3 opuInaIbHOTO Ha3BaHMs. Bpaiaercs B

22 000 000 xm ot CarypHa.



[Ipenmonaraemas macca: ?

Paguyc: 2.5 kM, 0.00039 3emHOTr0

[Tnona s MOBEPXHOCTH: 78 KM?

Yckopenue cBoOoaHOTO MageHus Ha skBatope: 0.001 m/c?
[Ipeamnonaraemasi CpeaHss IIOTHOCT: 2.3 T/cm?, 0.418 3eMHOM
Hakmnon ocu: ?

[IponomkuTenbHOCTD roAa (mepuoj ooparienus): 1208 nuei

[1po0KUTETBHOCTD CYTOK: ?



Saturn LXVI. beut oTkpeIT rpynmon actpoHOMOB B 2019 rony.
CnyTHUK MOJYy4HII MOCTOSHHBIN HOMep. Bpamaercs 8 23 000
000 xkm ot CarypHa.



IIpennonaraemas macca: ?

Panuyc: 2 kM, 0.00031 3emHOTO

[Tnomans nosepxHocTu: 50 km?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 2.3 r/cm®, 0.418 3emHOM
Haxkmnon ocu: ?

[TpoomKUTEILHOCTD rojia (mepuoj oopamieHus): ~1260 nuei

[Tpoa0KUTENBHOCTD CYTOK: ?



S/2004 S 17. beun otkpeIT B 2004 TO1y B X0/1€ HAOMIOACHU
rpynmnoi actpoHoMoB. CooOI1ieHrne 00 OTKPBITUM OBLIO CJIeJIaHO
cnycTs noirojia. ConyTHUK HE TOTY4Yr 0QUIIMAIBHOTO
Ha3BaHud 1 Bpamaercs B 19 000 000 kM OT mIaHETHI.



I[Ipenmnonaraemas mMacca: 7.7-10% kr, 0.000000000013 3emHoi

Pannyc: 2 xm, 0.00031 3emHOTrO

[Tnomans noBepxHocTu: 50 km?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?
[Ipennonaraemas cpentsisi IOTHOCTH: 2.3 r/cm?, 0.418 3emHOMI
Haxkmnon ocu: ?

[IpomomKkuTeabHOCTD rojia (nepuoj oopamienus): ~1000 nuei

[Tpoa0KUTENBHOCTD CYTOK: ?



S/2007 S 2. bbL1 OTKpHIT rpynmon actpoHomoB B 2007 rony u
Ha JJAaHHBI MOMEHT HE UMEET MOCTOSIHHOIO HOMEpA U
o(UIIUAIBHOTO HAa3BaHMs. XO0JIOIHbIA MEJIKUN MUP BpaIIaeTCs
BOKpyr CarypHa Ha pacctosiHuu B 16 000 000 km.



IIpennonaraemas macca: ?

Paguyc: 3 kM, 0.00047 3emHOTO

[Tnomans mosepxHocTh: 113 km?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?
[Ipeamnonaraemasi CpeaHss IIOTHOCTL: 2.3 T/cm?, 0.418 3eMHOMN
Haxkmnon ocu: ?

[IponomkuTenbHOCTD ToAa (Iepuo ooparieHus ). ~780 qHewn

[Tpoa0KUTENBHOCTD CYTOK: ?



S/2004 S 28. ben otkpsIT B 2019 Toay rpynmnoi acTpOHOMOB 1
Ha JAaHHBI MOMEHT HE MOJIYYWJI HA MIOCTOSTHHOTO HOMEpa, HU
odunnanbHoro Ha3Banus. CnyTHuk Bpaiaetcs B 21 700 000 km
oT noBepxHocTH CaTypHa.



IIpennonaraemas macca: ?

Panuyc: 2 kM, 0.00031 3emHOTO

[Tnomans nosepxHocTu: 50 km?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.001 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 2.3 r/cm®, 0.418 3emHOM
Haxkmnon ocu: ?

[IpomomKxuTeabHOCTD rojia (nepuoj oopamenus): 1197.2 nus

[Tpoa0KUTENBHOCTD CYTOK: ?



S/2004 S 31. Beut oTKpBIT BO BTOpoit nosioBuHe 2019 rona
IPYNIIOA aCTPOHOMOB. Ha MOMEHT HanMcaHusi KHUTU HE UMEET
MOCTOSTHHOT'O HOMEpa ¥ 0(pUIIMAIBHOTO Ha3BaHUs. Bpaiaercs
Ha pacctosHun B 17 400 000 kM OT MOBEPXHOCTH MJIAHETHI.



IIpennonaraemas macca: ?

Paguyc: 2 kM, 0.00031 3emHOTO

[Tnomaas moBepxXHOCTH: 50 KM?

Yckopenue cBoOoaHOro0 majaeHus Ha ’3xkBarope: 0.001 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 2.3 r/cm®, 0.418 3emHOM
HaxkJson ocu: ?

[Ipo1omKUTEABHOCTD rojia (mepuoj oopaiieHus): 853.8 aHs

[Tpoa0KUTETBHOCTD CYTOK: ?



S/2004 S 37. beut otkphIT B 2019 roay rpynmnoi acTpOHOMOB.
CnyTHUK MOKA HE MOJYYWJII IIOCTOSIHHBIM HOMEP. X OJIOIHBIN
mup Bpamaercs B 16 000 000 km ot moBepxHocTu CarypHa.



[Ipenmonaraemas macca: ?

Panuyc: 2 kM, 0.00031 3emHOTO

[Tnoniaas moBepxHocTh: 50 KM?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.001 m/c?
[Ipeamnonaraemasi CpeaHss IIOTHOCTL: 2.3 T/cm?, 0.418 3eMHOMN
Haxkmnon ocu: ?

[TponomkuTenbHOCTD ToAa (Iepuo odpatieHus ). 752.8 nHs

[Tpoa0KUTENBHOCTD CYTOK: ?



Medona. beuta oTkpbiTa o cHuMkam «KaccuHmy, c/ielaHHbIM B
2004 rony. CoobiieHue 00 OTKPBITHE OBLIO CACIAHO Yepe3
nonropa mecsua. Crnytauk Bpamaercs B 194 000 km ot
CarypHa.

HecmoTpst Ha cBou MajieHbKkHE pazMepbl, Medona umeeT hopmy
AIUTUIICOUA U HAIOMUHAET sino. CKopee BCero, MpuiIruHa 3TOTO
— JIBUKEHUE IOBEPXHOCTU CIIyTHHUKA. [I0OBEpXHOCTH JOKHA
COCTOSITh U3 CHEXHOTO «ITyXa», HJIM K€ BaJTyHOB, 4TO U
ITOMOTAET CTJIaKUBATh KPATEPHL.



I[Ipeamnonaraemas mMacca: 9-10%%kr, 0.0000000000015 3emHOM
Paguyc: 1.45 km, 0.00022 3emHOM

[Inonaas MOBEPXHOCTH: 26.4 KM?

Yckopenue cBoOoaHOrO0 majaeHus Ha ’3xkBarope: 0.0002 Mm/c?
I[Ipeanonaraemas cpeanss miotHocts: 0.31 r/em®, 0.056 3eMHOM
Haxknon ocu: 0°

[TponomkuTenbHOCTD ToAa (TIepuo odpartieHus ). 1 1eHb

[TpoaoIKUTENBHOCTD CYTOK: 1 N€HB



Saturn LV. bt otkpsIT rpynmoi actpoHoMoB B 2019 roay u
MOJIYYHWJI TOCTOSIHHBIA HOMEDP, OJTHAKO O(PUIIMAIbHOTO HAa3BAHMUS
1o cux nop He uMmeercs. CriytHuk Bpamaercs B 20 000 000 km

ot CarypHa.



[Ipenmonaraemas macca: ?

Panuyc: 1.5 kM, 0.00024 3emuOM

[Tnonia s MOBEPXHOCTH: 28 KM?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.0002 m/c?
[IpennonaraeMasi cpefHss MIOTHOCTS: 2.3 r/cm®, 0.418 3emHOM
Haxkmnon ocu: ?

[IponomkuTenbHOCTH roAa (mepuoj ooparienus): 1080 nuei

[Tpoa0KUTENBHOCTD CYTOK: ?



Saturn LVII. beut otkpsit B 2019 roay rpyrmmnoit acTpOHOMOB U

B 2021 roay nmoay4uit NOCTOSIHHBIN HOMEP. CITyTHUK BpaniaeTCs
B 20 500 000 xm ot CatypHa.



[Ipenmonaraemas macca: ?

Paguyc: 2 kM, 0.00031 3emHOTO

[Tnonaas moBepxHocTh: 50 KM?

YckopeHnue cBOOOHOIO MaJieHHs Ha SKBaTOpe: ?
[Ipennonaraemas cpeHssi INIOTHOCTD: ?

Hakmnon ocu: ?

[IponomkuTenbHOCTD ToAa (mepuoj ooparienus): 1095 nuei

[1po0KUTETBHOCTD CYTOK: ?



Saturn LXI. beut otkpsiT B 2019 roay rpynmnoit acTpOHOMOB U B
2021 roxy moJiydns1 TOCTOSIHHBIA HOMEP, OJTHAKO IO CEH JICHb
ocTaércs 6e3 OpUINATBFHOIO0 COOCTBEHHOI'O HA3BAHMSL.
Bpamaercsa B 20 500 000 km ot CatypHa.



[Ipenmonaraemas macca: ?

Paguyc: 2 kM, 0.00031 3emHOTO

[Tnonaas moBepxHocTh: 50 KM?

YckopeHue cBOOOAHOTO MaJeHUsI Ha SKBATOPE:
[Ipennonaraemas cpeHssi INIOTHOCTD: ?

Haxknon ocu: ?

[TponomkuTenbHOCTD Toa (nepuo odpamienus): 1084 mHs

[1po0KUTETBHOCTD CYTOK: ?



Saturn LXIV. beut otkpeIiT B 2019 rogy rpyniion aCTpOHOMOB.
B 2021 rony mosy4nsn mOCTOSSHHBIA HOMED, OJHAKO
COOCTBEHHOE Ha3BaHUE HA CETOJHAIIHUI JI€Hb OTCYTCTBYET.
Bpamaercsa cnytauk B 24 300 000 km ot CatypHa.



IIpennonaraemas macca: ?

Panuyc: 1.5 kM, 0.00024 3emuOM

[Tn0mans NOBEPXHOCTH: 28 KM?

YckopeHnue cBOOOIHOTO MaJiEHHs Ha SKBaTOpE: ?
[Ipenmonaraemas cpeaHsisi IIIOTHOCTD: ?

Haxkmnon ocu: ?

[IponomkuTenbHOCTH ToAa (mepuos odpaiienus): 1412 nueit

[Tpoa0KUTENBHOCTD CYTOK: ?



S/2004 S 21. beut otkpeIT B 2019 roay rpynmnoi actpoHOMOB. B
2021 mosy4ns mOCTOSTHHBIA HOMEP. PeTporpaiHbiii CIyTHUK
Bpamaercs BOKpyr Carypna B 23 000 000 kM.



[Ipenmonaraemas macca: ?

Paguyc: 1.5 kM, 0.00024 3emuHOM

[Tnona s MOBEPXHOCTH: 28 KM?

YckopeHnue cBOOOHOIO MaJieHHs Ha SKBaTOpE: ?
[Ipenmonaraemas cpeaHssl IIOTHOCTD: ?

Hakmnon ocu: ?

[IponomkuTenbHOCTD ToAa (mepuoj ooparieHus): 1365 nHei

[1po0KUTETBHOCTD CYTOK: ?



S/2004 S 24. beun otkpbIT B 2019 roay rpynmoi acTpoOHOMOB.
Ha HacTosiiiee BpeMs y CIIyTHHKA HET O(PUIIMaIbHOTO Ha3BaAHUS
Y MOCTOSTHHOTO HOMepa. Bpamaercs B 23 000 000 km ot
MTOBEPXHOCTH TIJIAHETHI.



IIpennonaraemas macca: ?

Pamnyc: 1.5 xm, 0.00024 3emHOM

[Tn0mans NOBEPXHOCTH: 28 KM?

Y ckopeHue cBOOOHOrO MajAeHUs Ha IKBaTope: ?
[Ipenmonaraemas cpeaHsisi IIIOTHOCTD: ?

Haxkmon ocu: ?

[IpoomKuTeIbHOCTD rojia (nepruoj oopaiieHus ). 1294 nus

[Tpoa0KUTENBHOCTD CYTOK: ?



S/2004 S 36. beut otkphIT B 2019 roay rpynmoi acTpOHOMOB.
Ha HacTosiiiee BpeMst He OJIy4YrJI TOCTOSTHHOTO HOMEpPa WU
odunnanbHoro HazBanus. Bpamaercs B 23 700 000 km ot
noBepxHocTu CaTypHa.



IIpennonaraemas macca: ?

Pannyc: 1.5 kM, 0.00024 3emHOM

[Tn0mans NOBEPXHOCTH: 28 KM?

Yckopenue cBoOoHOTO najeHus Ha skBaTope: 0.0004 m/c?
[Ipenmnonaraemas cpeaHsisi IIIOTHOCTD: ?

Haxknon ocu: ?

[IpoomKkuTeIbHOCTD rojia (mepuoj oopaiieHus): 1354 qus

[Ipo10mKUTEIBHOCTD CYTOK: ?



S/2004 S 39. bt ooHapyskeH B 2019 rojay u mo COCTOSHUIO Ha
2022 roa HE UMEET MOCTOSHHOIO HOMepa Ui O(PUIIHATIBHOTO
cobcTBeHHOro Ha3BaHus. CryTHUK Bpaiaercs B 22 800 000 km
OT ITOBEPXHOCTH I'a30BOr0 T'MIaHTa.



[Ipenmonaraemas macca: ?

Pamnyc: 1.5 xm, 0.00024 3emHOM

[Tnona s MOBEPXHOCTH: 28 KM?

Y ckopeHue cBOOOAHOTO MaJIeHHs Ha dKBaTope: ?
[Ipennonaraemas cpeHssi INIOTHOCTD: ?

Haxnon ocu: ?

[TponomkuTenbHOCTD ToAa (epuo odpamienus): 1354 nus

[Tpoa0KUTENBHOCTD CYTOK: ?



AHda. beuta oTKpbITa Ha CHUMKaX, caenanHbix B 2007 roay
KocMu4eckuMm anmaparoM «Kaccuam». OO OTKpBITUM 3aIBUIIU
yepes JBa ¢ MOJIOBUHOU Mecdla. [1oydyuit uMst B 4eCTh OJHOM
U3 JIoUepenl BeJIMKaHa U3 IPeBHETrpeuecKor MU(DOIOTHUH.
Bpamaercsa B 197 000 kM OT OBEpXHOCTH TIJIIAHETHI.



[Tpennonaraemas Macca: 1.5-10'2 kr, 0.0000000000002 3emMHOM
Pannyc: 0.9 kM, 0.00014 3emHOTO

[Tnonaas nosepxHocTr: 10.18 xm?

YckopeHue cBo0oaHOro najgenus Ha sksarope: 0.00012 m/c?
[Ipeamnonaraemas cpeanss miotHocts: 0.5 r/em®, 0.09 3emHOl
Hakmnon ocu: ?

[IponomkuTenbHOCTD roAa (mepuoj ooparienus): 1.05 nus

[IponomkuTenbHOCTH CYTOK: 1.05 mHA



OreoH. beut oTkpeIT B aBrycte 2008 roga Ha CHUMKaX, KOTOPbIE
caesian kocMuueckuu anmapat «Kaccuuam». [omyunin cBoé
Ha3BaHue B 2009 rogy. CiyTHHK OYE€Hb TEMHBIN.



[Tpennonaraemas Macca: 6-10'° kr, 0.00000000000001 3emHuoi
Panuyc: 0.33 kM, 0.00005 3emHOrO

[Tnomaas moBepxHocTh: 1.3 Kkm?

Y ckopeHue cBoOoHOro nazeHus Ha skarope: 0.00004 m/c?
I[Tpeanonaraemas cpeanss mioTHocTh: 0.54 r/em3, 0.098 3emHOiA
HaxkJson ocu: ?

[IpoomKuTeIbHOCTD rojia (nepuoj oopamieHus): 0.8 aHs

[TponoKUTENBHOCTH CYTOK: 0.8 mHSA



S/2009 S 1. OguH U3 cambIX MaJE€HbKUX CIYTHUKOB CaTypHa.
Ero otkpeun Ha cHUMKE, KOTOpbI «Kaccuamn» cuenan B 2009
rony. Ha HéM ObL1 300paEH CIyTHUK, TEHb KOTOPOTO Tajasia
Ha KojbHa. CryTHUK BpaiaeTcs Ha pacctossHud B 117 000 km

OT IINIaHCTHI.



[Ipenmonaraemas macca: ?

Pamnyc: 0.15 kM, 0.000023 3emHOr0

[Tnomans nosepxHoctu: 280 000 m?

VY ckopeHnne cBOOOHOTO TaJIeHHUs Ha SKBaTOpe: ?
[Ipenmonaraemas cpeaHss IOTHOCTD: ?

Haxkmnon ocu: ?

[IponomkuTenbHOCTD ToAa (mepuoj ooparienus): 11.3 gaca

[IpomomxurensHOCTH CyTOK: 11.3 Haca



Turtanus. CaMblil OOJIBIION MUP, 0OpaIIAIOIIUNACS BOKPYT
JEISTHOTO TuranTa. beut oTkpeIT B 1787 rony.

[I1noTHOCTH €€, K MpUMEPY, BBIIIIE, YEM Y OOJIHIIIMHCTBA
criyTHUKOB CarypHa. [I03TOMy y4EHBIE CUUTAIOT, UTO CITyTHUK
COCTOMT HAIIOJIOBUHY W3 BOASHOTO JIbJIA, U CIIIE HATIOJIOBUHY U3
OPYTUX TSKENBIX COCTABIAIOLINX, KOTOPHIE MOTYT BKJIFOYAaTh B
ce0st opranuky. Ha moBepxHoctu Tutanuu npucyTcTByeT
BOJIAHOM €. Takke Ha cyTHUKE ObLT OOHAPYKEH 3aMEP3IITUiA
YIJICKUCIIbIN Ta3.

[Ipo BHyTpeHHEE CTpOEHUE TUTAHMKU HEMHOI'O U3BECTHO, HO
MOYKHO TIPEIOJIOKUTh, UTO MO ICUCTBUEM I'PABUTAIMOHHBIX
CWJI YpaHa U IPYTUX CIyTHUKOB, BHYTPEHHEE CTPOCHHUE
Pa3aEIWIOCh HA KAMEHHOE PO U JIEASHYIO MAHTHIO.
CocTosiHME JIEITHOW MAHTUU OCTAETCSI HENOCTATOYHO
MTOHSTHBIM, HO €CJIH JIEJ COACPKUT JOCTATOYHOE KOJIUYECTBO
aHTU(pHU3a, TO HA TPAHUIIC SJpa U MAHTUM MOXKET ObITh OKEaH.
Ecnu TakoBoOM €CTh, €ro riryOnHa J0KHa JocTurath 50 kM, a
TemIieparypa paBHAThCA -80 rpamycam.

[ToBepxHOCTh THUTAHUM MMOKPBITA KpAaTEPAMH, YCTYIIAMHA U
KaHbOHaMU. Tak, caMmblil OOJIBIIION yIapHBIN KpaTep JOCTUTAET
326 kM B nuameTtpe. KaHbOHBI TPEJCTABISAIOT CO00M rpabeHbI —
ONYIICHHBIE YYACTKH TOBEPXHOCTH MEKTY IBYMSI
MapaJUIeIbHBIMU pa3noMamu Kopel. Ha Tutanun oHn umeroT
CpPEeJIHIOI MHUPHUHY B 35 KM, a TiryOunHy B 3.5 kM. CambIid
00JIBIION U3 HUX IpocTupaeTcs Ha 1500 KuIoMeTpoB.

TuTanusi MOKET UMETh HE3HAUUTEIBHYIO CE30HHYIO aTMOc]epy,
COCTOSIIIYIO U3 YIIIEKUCIIOro ras3a. [lomaraercs, 4To CliyTHUK
chopMHUpOBAJICS U3 AKKPEIIMOHHOTO IUCKA, KOTOPHIN 4.6
MUJUIMAPA JIET Ha3al OKpyKail Y paH.

BOsm3u 3TOT NpeKpacHbIN CITyTHUK HUCCIEI0BA TOJIBKO
«Bosikep-2». OgHako OH I IEPBOTO pa3a OYECHb XOPOIIIO
V3YyYWJI 3TOT MUP, MOKPBITHIM KAHbOHAMM U ycTyrmamu. Ho
Tutanus eni€ cCkprIiBaeT B ce0€ 04eHb MHOT'O CEKPETOB.
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0.00057 3emHO

Macca: 3.4-10% kr,

Paguyc: 788.4 kM, 0.1235 3eMHOro

[Tnomanps mosepxHoctu: 7 820 000 km?

Yckopenue cBo60AHOro najaeHus Ha sxBarope: 0.365 m/c?

Cpennss motHocts: 1.711 r/em®, 0.31 3emuol

Haxion ocu: 0°

[IpoomKUTEIbHOCTD rojia (nepuoj oopaiieHus): 8.706 qHs

[IpomomxuTenbHOCTh CyTOK: 8.706 mHS



O06epoH. Bropoii o pazMepam u macce Mup Y paHna. Mup,
MOBEPXHOCTh KOTOPOIo JOPMHUPOBAIOCH yIapaMH aCTEPOUIOB U
KOMET. fBIISIETCS CaMbIM YIAIEHHBIM OT IJIAHETHI CITY THUKOM
Y3 5 KPYIIHbIX.

Taxke, Kak ¥ B ciiydae ¢ TuTtaHuew, Ha TPAHULIE S/Ipa U MAHTUH
MOYET OBITh XUIKHI OKeaH BOJIbI, KOTOPBIA MOXKET JOCTUTATh
40 xunomMeTpoB B ri1yOuHy. IIoBEpXHOCTh JOBOJBHO TEMHA.
Hazanus nonyunnu 9 kparepoB U 1 kaHbOH. [IoBEpXHOCTH
OO0epoHa B IPOIEHTHOM COOTHOIICHUU COACPKUT OOJIbIIIE
KpaTepoB, YEM JIPYTHUE KPYITHbIE CITyTHUKHU Y paHa. DTO 3HAYMT,
4TO MOBEPXHOCTh OOEpOHa JPEBHEE MHOTUX CITyTHUKOB
maHeTbl. CaMblil 00MIBIIION KpaTep uMeeT auameTp B 206
KHUJIOMETPOB. XOTh CIIYTHHUK I10 CPABHECHHUIO C 3eMJIEH
MAaJICHbKHM, 3TO HE MEIIACT €EMY MPEBOCXOIUTh CBOCH TOPOU
caMylo OOJIBIIYIO TOpY Halel miaHeTsl. ['opa Darap umeer
BBICOTY B 11 KM, 4TO BBIIIIE JIOOBIX BHICOT Ha 3emJiie. Takxke
IIOBEPXHOCTh CITYTHHUKA IIe€peceueHa KaHbOHAMH, XOTh UX U HE
TaK MHOTO, Kak Ha Turannu. CamMbIi O0JIBLIION M3 KAHBOHOB —
Kanbon MomMyp, TTMHA KOTOPOTO TOCTUTAET 537 KUIIOMETPOB.

DTOT UHTEPECHBIN MUP UCCIECA0BAT TOJIBKO OJIMH KOCMHUYECKHUM
armnapart, Kak 1 Tutanuro — «Bosjkep-2». Jlo ero nponéra o
CIIyTHUKE OBLJI0O OY€Hb MaJio U3BECTHO. K coxkaneHuto, B
0003puMOM Oy1yllleM He TIaHUPYIOTCs nocemieHus OoepoHa.
«Bosikep-2» U3y4ni1 TOIbKO OCBEIIEHHYI0 COIHIIEM CTOPOHY.

JIOBOJILHO MHTEPECHBIN NAJIEKUM CIIyTHUK C KpaTepaMH,
BO3MOYHBIM MOJIEJHBIM OKEAHOM U KaHbOHAMU, KOTOPBIA HAM
MPEICTOUT Y3HATH Jy4dlie!



Macca: 3.014-10%! kr, 0.0005 3emHOi#i
Pannyc: 761.4 km, 0.1194 3emuOTO

[Tnomanps mosepxHoctu: 7 285 000 km?

Yckopenue cBoOOHOrO MaacHus Ha ’3kBatope: 0.346 m/c?
Cpennsis mIotHocTh: 1.63 r/em®, 0.295 3emHOM

Haxkmnon ocu: 0°

[IpomomKkuTeabHOCTD rojia (nepuoj oopamienus): 13.463 nus

[IponomxkuTenbHOCTD CyTOK: 13.463 nHs



YMOpuaae. Tpetuit Mmup YpaHa no pazmepam U camMblid TEMHBIN
Cpeau BCeX, YTO BpallatoTcsi BOKpYT Hero. CIyTHUK ObLIT
OTKpBIT B 1851 rony.

XOJIOJTHBI MHUP B 3HAYUTEITHHON CTEIIEHU COCTOUT W3 BOJISTHOTO
JbpJa, a 00Jee MIIOTHBIE KOMIIOHEHTHI 3aHUMAal0T MEHEE
MOJIOBUHBI Y MOpuaisi. OHU MOTYT IIPEACTABIISITH COOOM KaMHU
Y BBICOKOMOJIEKYJISIPHBIE OpraHnYecKue coenuHenus. [lomumo
BO/IbI, HAa IOBEPXHOCTH CIYTHUKA OOHAPYKEH YIJIEKUCIIbIN Ta3,
KOTOPBIA COCPENOTOYEH B OCHOBHOM Ha 3a/IHEM ITOJIYLIAPHUH.
OH Mor 00pa3oBaThCs U3 OPraHUYECKUX BEMIECTB MO/
JIEHUCTBUEM COJTHEYHOTO YJIbTpaduroIeTOBOro u3nydeHus. Kak u
B CJIy4ae C MPEeAbIAYIIMMH ABYMSI CIyTHUKAMU, MO ICHCTBUEM
I'paBUTAIMOHHBIX CHJI YpaHa, COCTaB Y MOPUAIIS MOXKET
COCTOSTh W3 AApa U MAHTUH, OJHAKO HAUINYME OKEAHA B 3TOM
CIIy4ae MOYTH UCKITFOYAETCH.

[ToBEpXHOCTH CIYTHUKA IOBOJILHO CUJIBHO U3MYyYEHA
kpaTepamu. X Ha HEM OoJbine, yeM Ha Tutanuu. CaMblid
00JIBIIION U3 HUX UMEET auaMeTp B 210 KujaoMeTpoB, 4TO
ABJIAETCS MMOJIOBUHOM pajuyca ciiyTHUKa. Bee kparepsl,
KOTOpbIE ObLIIM M3yYE€HBI HA MIOBEPXHOCTU Y MOPHUAJIS, UMEIOT
HEeHTpaIbHbIN UK. B¢ olHUM 3aHUMAaTEIbHBIM 00pa30BaHUEM
Ha CIIYTHHUKE SIBJISIETCS YAAPHBIN KpaTtep BaHnna, Ha qHe
KOTOPOT'O UMEETCSI CBETIIbIN O€emblil Kpyr. OOBSICHEHUIO 3TOTO
Kpyra MOTYT MOCIYXUTh TOPOJIbl, BLIOUTHIE U3 HEAP Y MOPUAJIS
yJapHBIM BO3JIEUCTBUEM. TaKkXke Ha MIOBEPXHOCTH CITyTHUKA
MMEETCS HEMAJIO KAHbOHOB, OJTHAKO M3-3a IJI0OXOTO Ka4yeCTBa
(doTorpaduii ux uccien0BaHUE HE BO3MOKHO, U HU OJIMH
KaHbOH HE MMEET Ha3BaHUSI HA MOMEHT HAIMCAHWSI KHUTH.

Bce naHHbIe, KOTOpPBIE MBI UMEEM 00 ATOM CITYyTHUKE Ha CETOJIHSI
— 3TO JIaHHbIE, cenanHbie 36 seT Ha3an «BosmkepoM-2». OH
BIIEPBBIC U3YyUYWJI JAHHBIA CIIyTHUK MOJPOOHO. BBIIM MOTyYEeHbI
nzoopaxenus 40% MOBEPXHOCTH, U3 KOTOPBIX TOJIbKO 20%
MPUTOAHBI IO KAYE€CTBY JIJII KAPTUPOBAHUS, [TO3TOMY 3TOT
CIYTHHUK reorpadu4ecku MmI0Xo U3yUeH.



Macca: 1.172-10%! kr, 0.000197 3emHoiA
Pannyc: 584.7 km, 0.092 3emHOTO

[Tnomans mosepxHoctu: 4 296 000 km?

VYckopenue cBoOOHOTO MajeHus Ha ’3kBatope: 0.23 m/c?
Cpennss miotHocTs: 1.39 r/em®, 0.252 3emHOM

Haxkmnon ocu: 0°

[IpoomKUTEILHOCTD rojia (nepuoj oopaieHus): 4.144 nus

[IpomomxuTenbHOCTh CyTOK: 4.144 nHs



Apwusnb. CaMbIll CBETIIBIA CITYTHUK Y paHa. Jlan€éKkuid XOJI0IHbINI
MUDP, IIOBEPXHOCTh KOTOPOI'0 YEJIOBEUECTBY YAAJIOCH JIUIIb
3aCHSATH HA TPETh.

Takxe, Kak U ¢ TpeMsI IPEIbIIYIIUMA CITyTHUKaMU, APHAIIb B
CBOEM COCTaBE MOYKET UMETh KAMEHHOE SJIPO U JIEASTHYIO
ManThuro. Ho, mo-BuamMomy, OkeaHa Ha X TPaHULIEC HE
cymiectByeT. CIIyTHHK COCTOUT HAITOJIOBUHY M30 JIb/IA, a HA
IPYTYIO MOJIOBUHY U3 KAMHS.

[ToBEpXHOCTH, KOTOPYIO HAM YIAJI0Ch YBUAETh, IIOKPHITA
KpaTtepaMmu, oOpbIBaMH, KAHbOHAMHU Y TOPHBIMHU XpeOTaMH.

VY nuButenbHO. ECTh 1OBOIBHO OOIIMpPHBIE 001aCTH, T
KpPaTepOB MaJjlo, 4YTO TOBOPHUT O HEAABHEH, U1 HBIHEIITHEN
re€0JIOTUYECKOM AKTUBHOCTHU CIIyTHUKA. TakKe MOBEPXHOCTh
ApudJs MOKPBITA B HEKOTOPBIX MECTAX, MO-BUAUMOMY,
BOJISIHBIM MHEEM. BBICOTA CTEHOK JIOJIMH TOCTUTAET BBICOTHI B
10 xunomeTpoB. Takke Ha CITyTHUKE HE UCKJIIOYAIOT HAJTUUYUE
KPUOBYJIKAaHU3MA.

CTouTh Takke CKa3aTh, YTO M3-3a OCOOCHHOCTHU HAKJIOHA OCH
¥Ypana, ero miIoCKOCTh 3KBaTopa MPUMEPHO COBITAJAET C
IIJIOCKOCTBIO DKBATOpPa M OPOUTHI €r0 CIIyTHUKOB, CMEHA
CE€30HOB Ha HUX BeChMa 3aHUMaTtesbHass. OUH MOJIIOC CITyTHUKA
HaxoauTcs 42 rojia B TEMHOTE, @ BTOPOM CTOJIBKO K€
ocgemaercs. Mup, moiaroc KOTOPOro OCBEIICH, & BTOPOM Ke
MTOBEPTHYT BO ThMY MOYTH Ha IOJ BEKA.

Taxe, Kak ¥ B Clly4yae ¢ NPEAbIAYIINMH CITyTHUKAMH, Ha
Apudiie HallUIK YTJIEKUCIBIN Ta3, KOTOPBIA MO OOJIbIIIEH YacTu
CKOHLICHTPUPOBAH Ha BEIOMOM MOJyLIApUU. ETO IpUCyTCTBUE
IJIOXO MTOHSATHO, OJTHAKO IO OJIHOW M3 BEPCUM, OH MOT
00pa30BaThCs U3 OPraHUYECKUX BEIIECTB UM KAPOOHATOB IO/
BJIUSTHUEM COJTHEYHOTO YJIbTPa(HUOJIETOBOIO U3TYUEHUS, UITU
MOHOB, KOTOPBIE MPUJIETAIOT U3 MarHUTOC(HEPHI Y paHa.

CBeTubiii Mup ¢ 6oraTbiM peiabedom, Ha KOTOPOM MHOKECTBO
KaHbOHOB M KPATEPOB, U 3TO MbI YBUJIEIIU BCETO JIUIIb TPETH!



Macca: 1.353-10%! kr, 0.00022 3eMHOi1
Pannyc: 578.9 km, 0.09 3emHOTO

[Tnomans nosepxuoctu: 4 211 300 xkm?

Y ckopeHre cBOOOIHOTO MajieHus Ha 3kBarope: 0.249 m/c?
Cpennss miotHoCTE: 1.592 r/cm3, 0.289 3emuoi

Haxkmnon ocu: 0°

[Tpo10IKUTEIBHOCTD rojia (Ieproj1 oopaineHus ): 2.5 aHs

[IpoAOKUTENBHOCTD CYTOK: 2.5 THSA



Mupanpaa. Camblii MaJICHbKUN 1IApOOOPaA3HBIN CIIyTHUK YpaHa,
U HECMOTpPS Ha CBOU Pa3Mepbl, C 0YEHb OOTATHIM pesibehoM.

[ToBepxHOCTE MUpaHABI COCTOUT U3 BOJSHOIO JIbAA, KOTOPBIU
CMEIIIaH C CUJIMKaTamMu, kKapOoHaTamu U ammuakoM. Ha
MOBEPXHOCTH MOYKHO 3aMETUTh TPU CTPAaHHBIX 00Opa30BaHUs,
HAa3bIBAEMBIX BEHLIAMHU, KOTOPBIE CBUIETEIILCTBYIOT O CIIOKHOU
I€0JIOTHYECKON UCTOPUM MAJICHBKOTO MHUpa. ATMOCGhEpHI y
MupaHbl HET.

Ha cnyTHUKE eCTh Teppachl, CKajbl, YTIyOJIEHUs, pa3JIOMBlI,
TPELIUHBI, TOJIUHBI, KpaTepsl, YCTyIbl. KpaTko roBops,
Oyaylmum Typuctam Ha Mupanae Oyaer, 4To mocMOTpeTh. Bor,
K IpuMepy, odactu. O61acTu — OOIBIINE YIACTKU
MMOBEPXHOCTH, OTJIMYAIOIIUECS OT COCEIHUX MO IPKOCTU UIIN
uBeTy. BeHupl. BeH1ibl — cBoe0Opa3HbIe KOJIBIEBBIE AETAN
IIOBEPXHOCTH, KOTOPHIE MOTYT BOZHUKHYTh U3-32 KOHBEKIUU B
Henpax. CunTaercs, 4TO Ha CITyTHUKE OHU MOSIBUJIMCH, KOT/IA B
nponuioM Mupanjaa uMela BEITIHYTYH0 OpOUTY, U B TOT
MOMEHT, KOTJla OHa HaXOAWJIach BOJIM3HU YpaHa, MOJBEPrajiach
nedopmanyu u3-3a U3MEHEHUN BETMUYUHBI TPUIUBHBIX CUII
IJIaHETHI. Takke MOroBOPUM Ipo ycTymbl. Camblid KpaCOUYHBIN
13 HUX — Y CTyn BepoHa, yXoasmui 3a JIMHAK TEPMUHATOPA U
VMEKIIMN BBICOTY B 12 KMJIOMETPOB, YTO MPEBOCXOJAUT BBICOTY
CTEH CaMbIX BBICOKMX KAHbOHOB Ha 3€MJIE.

Taxxe, eqMHCTBEHHAs Muccusi K Mupane — «Bosikep-2»
3aCHSUT M KpaTepbl, KOTOpbie BapbupyroTcs oT S00 m (1o
NPUYMHE BUIMMOCTH anmnapara), 10 S0 kusoMeTpoB. OHM TOXKE
pa3zHooOpa3Hbl. HekoTopble U3 HUX HACTOIBKO pa3pylIEHbI, YTO
rJ1a3 pa3jinvacT ux ¢ TPYAOM, a Y JIPYTUX XOPOIIO BUIHBI
CTCHKH.

Y IUBUTETIBHBIN MUP C MHOYKECTBOM JIOCTOIIPHUMEYATEIILHOCTEN
Ha noBepxHocTH! THTEpECHO, YTO K€ CKPBIBACT APYTOM IMOJIIOC,
IIOrPYKEHHBIN BO TbMY?



Macca: 6.59-10% kr, 0.000011 3eMHoii
Paguyc: 235.8 km, 0.037 3eMHOTO

[Tmomane moBepxuHoctu: 698 710 km?

VYckopenune cBoboHoro najgenus Ha sxkparope: 0.079 m/c?
Cpennsig miotHocTh: 1.214 r/cm?, 0.22 3emHoOMI

HaxJion ocu: 0°

[IpomomkuTeabHOCTD rojia (nepuoj oopamienus): 1.413 qus

[IpomomxurenbHOCTh CyTOK: 1.413 nHs



[Tak. [llecToii mo pa3Mepam CIyTHUK YpaHa, OJJHAKO ObLIT Majio
n3yueH. «Boskep-2» 3amerun [1ak 1 u3ydni €ro, HO 3TO HE
BXOJUJIO B IJIaHkI anmnapara. O BHyTPEHHEM CTPOCHUHU
CIIYyTHHUKA HAYETO HE U3BECTHO. lloararor, 4To B OTIIMYUE OT
Apyrux OOJbIINX COYTHUKOB YpaHa, [Tak He umeer siapa u
MaHTHH, TO €CTh OH He nuddepeniupoBan. O geransax
IIOBEPXHOCTH U3BECTHO MAJIO, TIOMUMO TPEX KpaTtepoB. Ham
CTOUT U3YYHUTh 3TOT CITyTHUK!



Macca: 2.9-10*8 kr, 0.000000489 3eMHoi1
Panuyc: 81 km, 0.0127 3emHOTO

[Tnonans moBepxHocTh: 82 400 xm?

Yckopenue cBo6oaHoro nagenus Ha sksartope: 0.028 m/c?
I[Ipeamnonaraemas cpeanss miotHocTs: 1.3 r/em?®, 0.235 3emHOM
Haxnon ocu: 0°

[IpomomxkuTeabHOCTD roja (nepuoj oopamenus): 0.76 gus

[IpomomxurenbHOCTh CyTOK: (.76 mHS



Cukopakca. Perporpaansiii Mup YpaHa, CeIbMOM 10 pa3MepaM.
K coxanenuro, 3TOT CIyTHHK IUIOXO U3YYEH, B OTJINYHE OT IISITH
CaMbIX KpyNHBIX. bbul OTKPEIT B 1997 roxy Bmecrte ¢ npyrum
CITyTHUKOM. Bpalaercs no BeITSHYTONH OpOUTE.
[IpeanonoXuTeNbHO COCTOUT U3 CMECH JIbJ]a U TOPHBIX MOPO/I.
CKOpO MBI Y3HAEM, UTO HA HEM €CTh HHTEPECHOTO.
[Ipenmnonaraercs, 4To COyTHUK HE CHOPMUPOBAJICS B
MPOTOIJIAHETHOM JUCKE Y paHa MUJIIUAPIbI JIET Ha3al, a ObLI
3aXBAYCH.



[Tpennonaraemas mMacca: 2.5-10% kr, 0.00000042 3emHOI

Paguyc: ~78.5 xm, 0.0123 3emHOTO

I[Tnomans nosepxHoctu: 113 000 xm?

Yckopenne cBoOoHOr0 najgeHus Ha sxkBaTope: 0.04 m/c?
[Ipenmonaraemasi CpeaHss MIOTHOCTL: 1.3 r/cm®, 0.235 3eMHOM
Haknon ocu: 148°

[Ipo1omKUTEILHOCTD rojia (mepuoj oopaiieHus ). 1286 quei

[IponoKUTENBHOCTH CYTOK: 6.9162 vaca



[Topuus. beuia OTKpbITa 110 CHUMKAM, KOTOPBIE CHENA
«Bosimxep-2», 1 ObUTa U3y4YeHa TOJIBKO JJAHHBIM alapaToM.
CryTHMKA HACTUTHET TevajbHasl Cy/1b0a: OH MOXKET OBITh
MOIJIONIEH YPpaHOM WJIM 00pa30oBaTh €My HOBOE KOJIBIIO,
PA3JIETEBIINCH HA MHOYXKECTBO OCKOJIKOB M3-3a IMPUIUBHOT'O
pacTskeHus. [IoBepXHOCTh UMEET CEPhIM IIBET, OJTHAKO HA
CHUMKE OHA BUJIHA KaK TOYKA, IIO3TOMY JE€TAJHd IOBEPXHOCTHU
HEU3BECTHBI. UTO K€ TaM MOXKET OBITh?



Macca: 1.7-10*8 kxr, 0.000000286 3eMHOi1

Paguyc: 67.6 km, ~0.01 3emHOr0

[Tnomaas nosepxHocTh: 57 000 xm?

Yckopenue cBo0oaHOro nagenus Ha sksartope: 0.023 m/c?
Cpennss miotHocTs: 1.3 r/em®, 0.235 3eMHOM

Haxknon ocu: 0°

[IponomkuTenbHOCTD ToAa (epuos ooparienusi): 0.51 aHs

[IpomomxurenbHOCTh cyTOK: 0.51 mHS



JlxyneerTa. beuia otkpeiTa B 1986 Ha cHuMmKkax «Bosikepa-2»,
Ha3BaHa B YECTh N'epOUHHU U3 NbeChl «Pomeo u JxynperTayn. K
COXKQJICHUIO, 32 UCKIIFOUEHUEM (QU3UYECKUX U OPOUTATIbHBIX
XapaKTEPUCTHUK, O CITyTHUKE Majo 4To u3BecTHO. Ho 310 M
paayet, u0O Mbl MIEPBBIMU Y3HAEM TaHBI CET0 TAIEKOr0 MHUpA.



Macca: 5.6-107 kr, 0.000000094 3emHuOiIH
Pannyc: 46.8 kM, 0.0073 3emHOTO

[Tnonags mosepxHocTh: 35 000 km?

Yckopenue cBo6oaHOro nagenus Ha sksartope: 0.016 m/c?
Cpennss miotHocTs: 1.3 r/em®, 0.235 3eMHOM

Haxknon ocu: 0°

[TponomkuTenbHOCTD ToAa (epuos ooparieHus): 0.49 nus

[IpomomxurenbHOCTh CyTOK: 0.49 nHs



benunna. beuta Takxe oOHapykeHa B 1986 rogy Ha CHUMKax
«Bosikepa-2». CyTHUK OYE€Hb BBITSAHYTHIA, XOTh U HA CHUMKE
OYEHb MAJIEHbKHU, 3TO MOKHO 3aMETUTh. [ [OBEPXHOCTH
benunabl cepas.



Macca: 3.6-107 kr, 0.00000006 3emHOIA
Pannyc: 40.3 kM, 0.0063 3emHOTO

[Tnomans nosepxHoctu: 25 000 km?

Yckopenue cBo6oaHOro nagenus Ha sksartope: 0.014 m/c?
Cpennss miotHocTs: 1.3 r/em®, 0.235 3eMHOM

Haknon ocu: 0°

[IponomxuTeabHOCTD rojia (nepuos oopamieHus): 0.62 qus

[IpomomxuTenbHOCTh CyTOK: (.62 nHS



Kpeccupaa. beuia OTKpbITa HA CHUMKAX, CICJIaHHBIMU
«BosixepoM-2». [lomydnina Ha3BaHWE B UECTh NIEPCOHAXKA U3
nbeckl [lekcnupa. O Kpeccusie, HoMUMO OpOUTANIBHBIX U
(PU3UUYECKUX XapaKTEPUCTUK MaJIo 4TO u3BecTHO. Ha cHuMKe
BHUIHA KaK To4Yka. Kpeccuma MOKET CTONKHYTHCS C IPYTUM
CITyTHUKOM 4epe3 100 MUIITMOHOB JIET.



Macca: 3.4-107 kr, 0.000000057 3eMHoOi1
Pannyc: 40 kM, 0.0062 3emMHOTO

I[Tnomans nosepxHoctu: 20 000 km?

VYckopenne cBoOoHOTO najgeHus Ha 3xkBaTope: 0.013 M/c?
Cpennss miotHocts: 0.86 r/cm®, 0.15625 3emHoiA

HaxJion ocu: 0°

[IponomxuTeabHOCTD rojia (nepuoj oopamieHus): 0.46 qus

[IponomkuTenbHOCTH CYTOK: 0.46 mHSA



Pozanunpga. beuia otkpeita B 1986 rogy Ha CHUMKAx
«Bosmxepa-2», noaydnia Ha3BaHUE B YECTh MEPCOHAXKA MbECHI
[Ilexcrnpa. Tak Kak HAa CHUMKE OHA BUJIHA KaK TOYKA, JI€TAJIN
IIOBEPXHOCTH HE U3BECTHHL.



Macca: 2.5-10 kr, 0.000000042 3eMHOI1
Panuyc: 36 kM, 0.0056 3emHOTO

[Tnonans mosepxHocTr: 16 000 km?

Yckopenue cBo6oaHOro nagenus Ha sksartope: 0.012 m/c?
[Ipeamnonaraemasi cpeaHss MIOTHOCTH: 1.3 r/cm?®, 0.235 3eMHOM
Haxknon ocu: 0°

[IpomomxuTeabHOCTD roja (nepuos oopamenus): 0.55 gus

[IpomomxurenbHOCTh CyTOK: (.55 nHs



Jleznemona. beuta otkpeiTa B 1986 roay o cHuMkam,
caesraHHbIMU «Bosikepom-2». HazBana mo uMeHn nmepcoHaxa
u3 nbeckl Hlexcnupa «OTemioy. 3a UCKII0UEHUEM (PU3NUECKUX
1 OpOUTAJIbHBIX XapaKTEPUCTUK, 00 3TOM CITyTHUKE U3BECTHO
TOBOJIbHO MaJio. Kak pa3 Taku ¢ HE MOXKET CTOIKHYTHCS
Kpeccuna yepes 4-100 miH jer.



Macca: 2.3-107 kr, 0.0000000388 3eMHOii
Panuyc: 33 kM, 0.0051 3emHOTO

I[Tnomans nosepxHoctu: 14 500 xm?

Yckopenue cBo6oaHOro nagenus Ha sksartope: 0.011 m/c?
[IpeanonaraeMas CpeaHss MIOTHOCTH: 1.3 r/cm®, 0.235 3eMHOM
Haxnon ocu: 0°

[IponomxuTeabHOCTD rojia (nepuoj oopamienus): 0.47 qus

[IpomomxurenbHOCTh CyTOK: 0.47 nHS



brsanka. beuta oTkpsiTa Takxke B 1986 romy nmo cHumkam,
KOTOpBIE ObLIN caenanbl «BosmkepoM-2». [lonyuunna Ha3BaHue
B YECTh NepcoHaxa ogHou u3 nbec lllekcnupa. [loBepxHOCTH
cryTHHKA cepasi. Kpome puznueckux u opOUTaIbHbBIX
XapaKTEPUCTHUK, K COXKAICHUIO, O bhIHKE MAJIO UTO U3BECTHO.



Macca: 9.2-10%% kr, 0.0000000155 3emHOIA
Paguyc: 25.7 kM, 0.004 3emMHOTO

[Tnomaas mosepxHocTh: 8 300 kM2

Vckopenue cBo6oaHOro najgeHus na sksarope: 0.0086 m/c?
I[Ipeamnonaraemasi cpeaHss mIOTHOCTH: 1.3 r/em®, 0.235 3eMHOM
Haxknon ocu: 0°

[TponomxkuTenbHOCTD roAa (mepuoj ooparienus): 0.43 nHs

[IpomomxurenbHOCTh CyTOK: (.43 mHS



[Ipocnepo. beut oTkpeIT B 1999 roay rpynmnoii actpopu3ukoB u
acTpoHOMOB. [lonmyunn Ha3BaHKE B 4ECTh KOJIJIYHA B OJHOU U3
nbec [lexcnupa. [ToBepXHOCTh ClIyTHUKA cepast, AETAIN
MTOBEPXHOCTH HEBO3MOKHO YCTAHOBUTH, KOO CITYTHUK BBITJISUT
kak Touka. Bpamaercs B 16 000 000 kM ot Ypana.



Macca: 8.5-10%° kr, 0.0000000143 3emHOIA
Paguyc: 25 kM, 0.0039 3emHOTO

[Tnomans nosepxHoctu: 8 000 km?

Y ckopeHue cBoOoaHOro nazeHus Ha sksarope: 0.0063 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 1.3 r/cm®, 0.235 3eMHOM
Hakmnon ocu: 133°

[IpoomKuTEIbHOCTD rojia (nepuoj oopaieHus): 1978.29 nus

[IponoKUTENBHOCTH CYTOK: 7.14 daca



Ceteboc. bout oTkpsIT B 1999 rogy rpymnmnoit acTpoHOMOB U B
MOCJIEACTBUM Ha3BaH B 4e€CTh OOra B OJJHOM U3 MbeC Y WiibsiMa
[Mexcnupa. [Ipoyas unpopmalys npo CIyTHUK CKYyJIHA, 3
UCKITI0OUeHUEM (QU3NUECKUX U OPOUTAIBHBIX XapaKTEPUCTHUK.



[Ipenmnosmaraemas Macca: 7.5-10%% kr, 0.0000000126 3emHOIA

Panuyc: 24 km, 0.00376 3emHOr0

I[Tnomans nosepxHoctu: 7 200 km?

Yckopenue cBo6oaHoro nagenus Ha sksartope: 0.0063 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 1.3 r/cm®, 0.235 3eMHOM
Haxkmnon ocu: 140°

[IponomkuTenbHOCTH ToAa (Iepuo oopartieHus): 2225.21 gus

[IpomomxuTenbHOCTh CyTOK: 4.255 vaca



Odenus. beuta otkpeiTa B 1986 rony Ha cHumkax «Bosikepa-
2». HazBana B yecTh nepconaxa mnbechl [lekcrmpa. M3BecTHO 0
CIIyTHUKE OYE€Hb MaJio, TOJbKO OpOUTaIbHbIC U (PU3NUECKUE
XapaKTEPUCTUKH, OJTHAKO B 0003pUMOM OyyIIIEM, MOJIararo, Mbl
00s13aHbI Y3HaTh OOJIBIIIE.



I[Ipeamnonaraemas mMacca: 5.3-10° kr, 0.0000000089 3emuO

Paguyc: 21.4 km, 0.0033 3emHOr0

[Tnoniaas moBepxHocTh: 6 600 KM?

Yckopenue cBo6oaHoro nagenus Ha sksartope: 0.007 m/c?
[Ipeamnonaraemasi cpeaHss MIOTHOCTH: 1.3 r/cm?®, 0.235 3eMHOM
Haxknon ocu: 0°

[IponomxkuTenbHOCTh roAa (nepuoj ooparienus): 0.37 nHs

[IpomomxuTenbHOCTh CyTOK: 0.37 mHs



Kanu6aHn. beut oTkpeIT B 1997 rogy rpynmnoit aCTpoHOMOB.
Ha3Ban B yecth nepconaxa neecobl Yuibsima llekcnupa. K
COXAJICHUIO, PO CIIYTHUK U3BECTHO OYEHb MAJIO.



[Tpennonaraemas Macca: 2.5-10% kr, 0.0000000042 3emHOM

Paguyc: 21 kM, 0.0033 3emHOTO

[Tnomans nosepxHoctu: ~ 6 000 km?

VYckopenue cBoOoHOr0 najeHus Ha sxkatope: 0.015 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 1.3 r/cm®, 0.235 3eMHOM
Haknon ocu: 84°

[Tpo1omKUTEILHOCTD rojia (mepuoj oopaiieHus): 579.2 nus

[IpomomxurenbHOCTH CyTOK: 10 9acos



Kopaenusa. Camblii BHYTpEHHHM CITYTHUK Y paHa. beuia oTkpeiTa
B 1986 rony Ha cHUMKax, caenanHbiMu «Bosmxepom-2». Kpome
(u3MYeCKUX U OpOUTATBLHBIX XapakTepucTuk o Kopaenuu mano
YTO U3BECTHO.



I[Ipennonaraemas Macca: 4.4-10%° xr, 0.0000000074 3emHOM

Panuyc: 20.1 km, 0.00315 3emHOr0

[Tnomans nosepxHocTu: 5 500 km?

Yckopenue cBo6oaHoro nagenus Ha sksartope: 0.007 m/c?
[Ipenmonaraemasi Cpeanss MIOTHOCTE: 1.3 r/cm®, 0.235 3eMHOM
Haxnon ocu: 0°

[IponomxuTeabHOCTD rojia (nepuoj oopamienus): 0.33 gus

[IpomomxurenbHOCTh CyTOK: (.33 mHS



Credano. PeTrporpaasplii MaJIeHbKHUM CITyTHUK Y paHa ObLI
OTKpHIT B 1999 rony rpynmnoi actpoHoMoB. COOCTBEHHOE
Ha3BaHue ObL10 AaHo B 2000 romy.



I[Tpeanonaraemas mMacca: 2.2-10° xr, 0.0000000037 3emHOiA

Paguyc: 16 xkm, 0.0025 3emHOTO

I[Tnomans nosepxHoctu: 3 000 km?

Vckopenne cBo6oaHoro nagenus Ha sxsarope: 0.0041 m/c3
[Ipenmonaraemasi CpeaHss MIOTHOCTL: 1.3 r/cm®, 0.235 3eMHOM
Haknon ocu: 93°

[IpoiomKUTEILHOCTD rojia (nepuoj oopaiienus): 677.37 nus

[IpopomxurenbHOCTh CyTOK: ~ 10 yacoB



[lepauta. OTKpBITHE JAHHOTO CITyTHUKA ObLIO HeJl€rkum. Ha
CHUMKaX, cAelaHHbIMU «BosikepoM-2» oHa Obljia BUAHA, HO
e¢ He y3HaBanu 6osiee 10 net. B 1999 roay oaun actpoHom
3aMETWJI CIIyTHUK U cOo00IIM 00 3ToM. OJIHAKO OTCYTCTBOBAIU
BECOMBIE JJOKA3aTEJIbCTBA, 32 UTO OCTHBIA ACTPOHOM OBLI
MIOHMKEH B JOKHOCTH. OHako B 2003 roay Tejeckon
«Xab0m» cymel 3aceub 3TOT OOBEKT U CYIIECTBOBAHUS
CITyTHHKA O(PUIIHATBHO MTOATBEPAUIOCH.



I[Tpeanomaraemas macca: 0.18-10Y kr, 0.000000003 3emHO

Paguyc: 15 km, 0.00235 3emHOTO

[Tnomans nosepxHoctu: 2 800 km?

Yckopenue cBoOogHOTrO najeHus Ha sxkBaTope: 0.0047 m/c®
[Ipenmonaraemasi CpeaHss MIOTHOCTE: 1.3 r/cm®, 0.235 3eMHOM
HaxJion ocu: 0°

[IpomomKkuTeabHOCTD rojia (nepuoj oopamieHus): 0.638 qus

[TponomxkurenbHOCTH CyTOK: 0.638 nHs



Ma0. bt oOHapysxeH B 2003 roay AByMsl aCTpPOHOMAaMU C
MOMOIIBIO TeJIeCKoma «Xa001». bbbl Ha3BaH B 4eCTh
BOJIIIIEOHOM KOPOJIEBHI U3 aHTJIuHCKOro doiapkiopa. IIpo
CIyTHHK M3BECTHO, K COXKAJICHUIO, MaJI0 HMH(POPMAIIHH.



[Ipeanonaraemas mMacca: 10% kxr, 0.000000000168 3eMHOI

Paguyc: ~8 xkm, 0.00125 3emHoro

I[Tnomans nosepxHoctu: 1 900 km?

Yckopenue cBo00IHOrO najaeHus Ha sksarope: 0.0044 m/c®
[Ipenmonaraemasi CpeaHss MIOTHOCTE: 1.3 r/cm®, 0.235 3eMHOM
HaxJion ocu: 0°

[TpoomKuTEIbHOCTD rojia (neproj oopaiieHus): 0.9 aHs

[IpomomxurenbHOCTH CyTOK: 0.9 mHA



®paniycko. beut ooHapyxkeHd B 2001 rogy Ha CHUMKaX,
okoHuartenbHO noareepauics B 2003 roay. IIpo cnyTHuk
U3BECTHO KpairiHe mano. Bpamaercs B 4 000 000 km ot YpaHa.



[Ipennonaraemas mMacca: 7.2-10% kr, 0.0000000012 3emHOM

Pagnyc: ~11 xm, 0.00172 3emHOrO0

[Tnoniags mosepxHocTr: 1 500 km?

Y ckopeHre cBoOoIHOrO nageHus Ha skarope: 0.0025 m/c?
I[Ipeamnonaraemasi cpeaHss MIOTHOCTH: 1.3 r/em®, 0.235 3eMHOM
Haxknon ocu: 130°

[IponomkuTenbHOCTD ToAa (TIeproj ooparteHus ): 266.56 mHs

[IpopomxurenbHOCTh cyTOK: ~ 10 yacoB



Mapraputa. beina otkpeiTa rpymnmnou actpoHoMoB B 2003 roay u
Ha3BaHa B YECThb repost oJHou u3 nbec lllekcnupa. O cnyTHUKH
Maso uHpopManuu. CiiyTHUK MOKET ObITh BHIOPOIIIEH U3
CHUCTEMBI Y paHa.



I[Tpeanonaraemas mMacca: 5.5-10" xr, 0.000000000927 3eMHoi
Paguyc: ~10 xm, 0.00156 3emHoOrO0

[Tnomans nosepxHocTr: 1 300 km?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.0023 m/c3
I[Ipeamnonaraemasi cpeaHss MIOTHOCTH: 1.3 r/em®, 0.235 3eMHOM
Haxkmnon ocu: ?

[IponomkuTenbHOCTD ToAa (epuoj ooparieHus): 1687 nuei

[1po0 KU TETBHOCTD CYTOK: ?



Oepaunana. Boepsbie ero oTkpbuia rpynmna actpoHoMoB B 2001
rojly, OJIHaKO 3aT€M CITyTHUK ObUI MOTEPSIH, U €r0 OTKPHUIH
BHOBb B 2003 rony. @epavHaH1 caMbliil Y TAIEHHBIN U3 BCEX
CITyTHUKOB YpaHa u HaxoauTcs Ha pacctosauu B 21 000 000
KM.



ITpeanonaraemas mMacca: 5.4-10" xr, 0.000000000927 3eMHOi
Paguyc: ~6 xm, 0.00094 3emHoro

I[Tnomans nosepxHoctu: 1 300 km?

Y ckopeHnue cBOOOAHOTO MaICHHs Ha SKBATOPE:
[Ipenmonaraemasi Cpeanss MIOTHOCTE: 1.3 r/cm®, 0.235 3eMHOM
Haxkmnon ocu: 148°

[IpogomkuTenbHOCTD TOoAA (Iepuo odpamienus): 7.9 roga

[IpomomxurensHOCTh CyTOK: 11.8 Haca



Kynunon. Camblii MalIeHbKUN U3 BHYTPEHHHUX CITYTHUKOB
VYpana. Paguyc Kynumona coctaBiseT npuMepHO 9
KUJI0OMETPOB. beut oTkpsIT 1ByMst actpoHomamu B 2003 ropy.
Haxonutcs na paccrosauu B 75 000 KM OT TOBEPXHOCTH
IIJIAHETHI.



I[Tpeanonaraemas mMacca: 3.8-10% xr, 0.00000000064 3emHoi

Paguyc: ~9 xm, 0.00141 3emHor0

[Tnomans mosepxHocTr: 1 000 kM2

Y ckopeHue cBo6oHOro nagenus Ha skparope: 0.0031 m/c?
[Ipeamnonaraemasi cpeaHss MIOTHOCTH: 1.3 r/cm?®, 0.235 3eMHOM
Haknon ocu: 0°

[IponomkuTenbHOCTD ToAa (mepuoj ooparieHus): 0.618 aHs

[IpomomxurenbHOCTh CyTOK: 0.618 mHs



Tpunkyno. beut oOHapysxeH B 2001 roay rpynmnoi aCTpOHOMOB.
br11 Ha3BaH B YECTh MBSHOTO 1IyTa B OAHOU U3 nbec lllekcnupa.
OTO caMbIil MAJICHBKHAM CITYTHUK Y paHa U3 27 ero MUpOB.



I[Tpeanonaraemas mMacca: 3.8-10% xr, 0.00000000064 3emHOiA

Paguyc: ~9 xm, 0.00141 3emHOr0

[Tnomans mosepxHocTr: 1 000 kM2

Yckopenue cBo0oIHOro najgeHus Ha sxsarope: 0.0021 m/c?
I[Ipeamnonaraemasi cpeanss miotHocTs: 1.3 r/em?®, 0.235 3emuoM
Haxkson ocu: 140°

[IpomomKuTeabHOCTD roja (nepuoj oopamieHus): 749 guei

[IpopomxurenbHOCTh cyTOK: ~ 10 yacos



Tpuron. [Toxanyi, camblii UHTEPECHBIN CITyTHUK HenTyHa u
caMblii 00JIBIIION U3 ero 14 CIyTHUKOB.

Y IUBUTEIBHBIN MUP. SBISIETCA CAMBIM XOJIOHBIM CITyTHUKOM
CoJTHEeYHOM CUCTEMBI, Ha KOTOPOM HUJIET Me0JIOTHYECKAs
aKTUBHOCTB. TemMIiiepaTypa Ha €ro HOBEPXHOCTH COCTABJISAET -
235 rpaaycoB. Takxe BIe4yaTaseT TO, UYTO TPUTOH SIBIISETCS
r€0JIOTMYECKHA AaKTUBHBIM, C MHOKECTBOM KPHOBYJIKAHOB Ha
IIOBEPXHOCTH, KOTOPbIE U3BEPraroT a30T. ATMochepa 0UeHb
pa3psiKeHHas1, HO cocTouT Ha 99.9 nponieHTta u3 a3zora, a Ha 0.1
Y3 METAaHAa. 3AaHUMATEIBHO €€ TO, YTO OTHOCUTEIBHO HEAABHO
YUYEHBIE YCTAHOBUIIM, YTO Y TpUTOHA €CTh TEIUIBIN JIETHUN
C€30H, KOTOPKI OBIBAET BCETO JHIIb Pa3 B HECKOJIBKO COTEH
neT. OOBSICHEHUIO 3TOMY €CTh HECKOJIBKO Teopuil. OiHa U3
MOIYJISIPHBIX TJIACUT, YTO MOTEIUICHUE CIy4aeTcs, Koraa
OCaXKaeTCA TEMHO-KPACHOE BEIIECTBO, KOTOPOE BBHIPHIBACTCS B
Kocmoc n3-3a reonoruyeckux mpoueccoB. TakkKe CUMTACTCH,
4TO paHbIle TpUTOH UMeJ 0ojiee MIOTHYI0 aTMochepy.

[ToBEpXHOCTH CyTHUKA MOKPHITA a30TOM. [IprduéM B BUE NHES
unu cHera. [IpencraBere cebe cHer u3 azota. KparepoB Ha
TputoHE MaJIO, UYTO TOBOPUT O T€OJIOTMYECKON AKTUBHOCTH, a
cama MOBEPXHOCTh CyTHUKA He cTapee 100 MATMOHOB JIET.
[TociieqHre naHHBIE MTOKA3BIBAOT, UTO KOJIWYECTBO KPATEPOB HA
Tpurtone cocraisger 179. ETMHCTBEHHON MHUCCHEN K CITYyTHUKY
obL1 «Bosimxep-2», 61arogaps KOTOPOMY Mbl HMEEM ITOUTH BCE
naHHble 0 TpuTOHE. ANmapar 3acHsI BCero Jininb 40 mporeHToB
MMOBEPXHOCTH 3araflOYHOr0 MHUPA, TOATOMY HE UCKITFOYEHO, YTO
KOJINYECTBO KPaTEPOB HA CITyTHUKE OOJIbIIIE.

KpuosyJsikanbsl. OHM U3BEPraroT a30T Ha BHICOTY J0 8
KUJIOMETPOB, KOTOPBIM OCEIAET Ha MOBEpPXHOCTH. Kpome Toro,
€CTh BEPOSITHOCTh CYILIECTBOBAHUSA MOAIIOBEPXHOCTHOTO
KHJIKOTO OKEaHa U3 aMMHUaKa v BOJIbl. OJHAKO B TAKOM OKEaHE
TeMIiepaTypa He MOXET NpeBbIIaTh -97 rpamgycoB. TpUTOH -
OY€Hb 3aXBATHIBAIOIINAN XOJIOIHBIA MUP C KPUOBYJKAaHAMH U
MTOJIMIOBEPXHOCTHBIM OKEAHOM.



Macca: 2.1390-10% kr, 0.00359 3emHOi#t
Pannyc: 1353.4 km, 0.2122 3emMHOTO

[Tnomans nosepxHoctu: 23 018 000 xkm?

Y ckopeHue cBoOoaHOro nazeHus Ha skarope: 0.779 m/c?
Cpennss miotHocTs: 2.061 r/em®, 0.37 3emHOM

Haxknon ocu: 0°

[IpoiomKUTEILHOCTD rojia (meproj1 oopaiieHus): 5.87 qHs

[IpOoIOIKATENBHOCTD CYTOK: 5.87 nHSA



[Iporen. Bropou no pazmepam criyTHUK HentyHa. boun
VCCIIEOBAH TOJBKO OJHUM KOCMUYECKHAM aImnapaTom —
«Bosimxepom-2». COOCTBEHHO, CaMbIil KPYITHBIN
Hecepuueckuil ciyTHUK B COJTHEUHOM cucTemMe U ObLIT OTKPBIT
0J1aroJiapsi CHUIMKaM 3TOTO anmnapara. XOoTsl IOBEPXHOCTh
IUIAHETHI TIOKPBITA KpaTepaMy, HA3BAHUE MOJTYYHI TOJIBKO OJMH.
Y4uuThiBasi pa3Mep CIyTHHUKA, B OyAYyIlIEM OH MOXKET CTaTh
chepudecKuM.



Macca: ~4.8-10*° kr, 0.000008 3emHOi#1
Paguyc: 210 kM, 0.033 3emHOTO

I[Tnomans nosepxHoctu: 554 200 xm?

VY ckopeHue cBoboHOro nagenus Ha skarope: 0.07 m/c?
Cpennss miotHocTs: 1.3 r/em®, 0.235 3eMHOM

Haknon ocu: 0°

[IpoomKUTEIbHOCTD rojia (nepruo oopamieHus): 1.1 aus

[TponomxkurenbHOCTH CyTOK: 1.1 nHS



Hepeunpa. Tpetuii 1o pazmepy cnyTHUK HenryHa, KOTOpbIN
UMEET OJIHY U3 CaMbIX BBITSHYTHIX opOuUT. Pacctosuust Hepeumbl
70 TUIaHeThI KoseoseTcs ot 1.4 10 9.6 MIuIIMOHA KMJIIOMETPOB.
DTO roBOPUT, YTO BO3MOKHO 3TOT CIIYTHUK C(HOpMUPOBAJICS HE
B MPOTOIUIaHETHOM oOJlake HenTyHa, a sIBIsgeTcst 3aXBa4€HHbIM
acreponnoM. Tonmbko «Bosmkep-2» uccienoBai 3TOT CITyTHUK
33 roxa Haza.



Macca: 3.1-10° kr, 0.0000052 3emHOiA
Panuyc: 175 kM, 0.0274 3emHOTO

[Tnomaas moBepxHocTH: 363 168 kM?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.0715 m/c?
Cpennss miotHocTs: 1.5 r/em®, 0.272 3eMHOM

HaxJion ocu: ~ 5°

[IponomkuTenbHOCTD ToAa (mepuoj oopaiieHus): 360 nHei

[IpomomxurensHOCTh CyTOK: 11.6 aca



Jlapucca. BHyTpeHHUI CITyTHUK, Ha3BaHHBIA B YECTh HUM(]HBI U3
JApeBHErpedeckor Mudosiorun. bbiia OTKpbITa YETHIPhMS
actpoHomamu B 1981 roay. Kak u Bce cmytHuku HenTyHa Obuia
uccienoBana auib «Bosmkepom-2». Co Bpemenem Jlapucca
MOKET OBITh “‘CchesieHa” HenTyHoM MIIM pa30opBaThCs HA KOJbIIA.



[Ipennonaraemas Macca: 4.2-10%8 kr, 0.0000007 3eMHO

Panuyc: 97 km, 0.0152 3emHOTO

[Tnonaas moBepxHocTh: 118 236. km?

Vckopenue cBoO0oaHOro naaeHus Ha skBarope: 0.03 m/c?
Cpennss miotHocTs: 1.2 r/em?, 0.2178 3emHOM

Haxknon ocu: 0°

[IponomkuTenbHOCTD roAa (mepuoj ooparienus): 0.55 nHs

[IpomomxuTenbHOCTh CyTOK: 0.55 mHsA



["anates. beuia otkpeiTa B 1989 rogy Osarogaps CHUMKam
«Bosmkepa-2». Umeet HenpaBuibHYO (hopMy. Takke, Kak U B
cilydae ¢ MPEebIAYIINUM CITyTHUKOM MOXKET OBITh CheeHa
IUIAHETON WJIM CTaTh HOBBIMU KOJibLIaMU. [Ipo neranu
IIOBEPXHOCTH TAKKE HUYETO HE U3BECTHO.



I[Tpeanonaraemas mMacca: 2.1-10*8 xr, 0.00000035 3emHOI

Paguyc: 87.4 km, 0.0137 3emHOTO

[Tnonaas mosepxHocTh: 95 000 km?

Vckopenne cBoOoaHOTrO naaeHus Ha skBarope: 0.018 m/c?
I[Ipeamnonaraemas cpeanss miotHocts: 0.75 r/em®, 0.13 3emHOM
Haknon ocu: 0°

IIponomkuTenbHOCTD roAa (nepuoj ooparienus): 0.43 nHs

[IpomomxurenbHOCTH CyTOK: 0.43 mHs



JlecnuHa. beuta otkpeiTa B 1989 rony Ha CHUMKaX, CICTaHHBIMUA
«Bosimxepom-2». CoOCTBEHHOE Ha3BaHWE CITYTHUK MOJTYYHII
CIIyCTS 4yTh OOJibllle, 4eM 2 rojaa. Takyke MOXKeT ObITh
noryionieHa HenTtyHoM mim packoiaoThes B Oy IyIieMm.



I[Ipeamnonaraemas macca: 2.1-10'8 kr, 0.00000035 3emHoi

Panuyc: 78 kM, 0.0122 3emuOM

[Tnoniaas moBepxHocTh: 76 400 xm?

Yckopenue cBo6oaHOro najaeHus Ha sxsarope: 0.026 m/c?
I[Ipeamnonaraemasi cpeaHss MIOTHOCTH: 1.2 T/cmS, 0.2178 3eMHOM
Hakion ocu: 0°

[IponomkuTenbHOCTD ToAa (nepuoj oopaiieHus): 0.334 aHs

[IpomomxurensHOCTh CyTOK: 0.334 nHS



Tanacca. Taxxke OblIa OTKPBITA 110 CHUMKaM, KOTOpbIE Clieal
«Bosimxep-2» 33 rona Hazaa. Kak v B ciydae ¢ mpeablayuMu
CITyTHUKaMU, MOKET OBITh MOIJIOIEHA Ira30BbIM TUTaHTOM WJIU
packoioThca Ha KoJiblia. COOCTBEHHOE HA3BAHUE CITYTHUK
MOJTYYHWJI TIOYTH YEPE3 ABA TO/1a TTOCIE OTKPBITHS.



[Ipennonaraemas Macca: 3.7-10% kr, 0.0000000624 3emHO

Pannyc: 40.7 kM, 0.0064 3emHOM

[Tnomans nosepxHocth: 20 816 xm?

Vckopenue cBo0oaHOro naaeHus Ha skBarope: 0.015 m/c?
I[Ipeamnonaraemasi cpeaHss MIOTHOCTH: 1.2 T/cmS, 0.2178 3eMHOM
HaxJion ocu: 0°

[IponomkuTenbHOCTD ToAa (nepuoy ooparienusi): 0.311 aus

[IponomkutenbHOCTH CyTOK: 0.311 gHA



['anumena. beuia oTkpeiTa msTht0 acTtpoHoMamu B 2002 roay ¢
IIOMOIIBIO 4-X METpOBOT0 Teaeckomna. CoOCTBEHHOE Ha3BaHHUE
CITyTHUK TTOYy4uJ yepe3 S aeT. O mOBEPXHOCTH HUYETO HE
W3BECTHO, HA CHUMKaxX BUJIHA KaK TOYKA.



[Ipennonaraemas Macca: 9-10°, 0.000000015 3emHuo¥

Panuyc: 31 kM, 0.0048 3emHOTO

I[Tnomans nosepxnoctu: 12 000 xm?

Yckopenue cBo6oaHoro najaeHus Ha sxsarope: 0.006 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 1.5 r/em®, 0.272 3eMHOM
Haxmnon ocu: 10°

[IpoomKUTEIbHOCTD rojia (meproj oopaiieHus): 1879 nueit

[IponomxkuTenbHOCTh CyTOK: ~ 10 yacoB



Hasina. beina oOHapykeHa Ha CHUMKaX, CICIaHHBIMU
«BosixepoM-2» B 1989 roay, cTaB MOCHEIHUM CITyTHUKOM,
OTKPBITHIM C MOMOIIIBIO anmapara. CoOCTBEHHOE UMSI TIOJTYUYHIIa
B 1991 rony. Takxe, kak ¥ B ciay4ae ¢ NpEeAbIIYIIHMHU
CITyTHUKaAMH, MOKET OBITh MOTJIOIIECHA IJIAHETOW WIIN
00pa3oBaTh KOJIBIIO.



[Tpennonaraemas Macca: 2-10%, 0.0000000337 3emMHoOl

Paguyc: 30.2 kM, 0.0047 3eMHOTO

[Tnomans nosepxHoctu: 11 460 xm?

Yckoperue cBo0oHOro najgenus Ha sxksarope: 0.012 m/c?
I[IpeanonaraeMasi CpeaHss MIOTHOCTE: 1.2 r/em®, 0.2178 3emHOiA
HaxJion ocu: 0°

[IponomkuTeabHOCTD rojia (nepuoj oopamieHus): 0.29 qus

[IpomomxurenbHOCTh CyTOK: (.29 nHs



Heco. bout otkpeIT B 2002 roay rpynroi aCTpOHOMOB.
CoOctBeHHOE Ha3BaHue ObLI0 MprcBoeHO B 2007 romdy.
[IprmedarenbHO TO, 4TO ITOT CITYTHUK OTHaiIsieTcss oT Henryna
Ha caMmoe Ooubiioe pacctossHue B 50 000 000 km!



I[Tpeanomaraemas mMacca: 2-1017, 0.0000000337 3emHOM

Paguyc: 30 kM, 0.0047 3emMHOTO

[Tnomans nosepxnoctu: 11 300 xm?

Yckoperue cBo0oHOro najgenus Ha sxksarope: 0.012 m/c?
[IpeanonaraeMasi CpeaHss IIOTHOCTE: 1.5 r/em®, 0.272 3eMHOM
Haknon ocu: 132°

[IpomomkuTeabHOCTD ToAa (Iepuo odpaiieHus): 26.67 roga

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



Jlaomenest. bbut OTKpBIT rpymmnoun actpoHomMoB B 2002 roay ¢
MOMOIIIBIO 4-X METPOBOIO TEJIECKOIA, 3 COOCTBEHHOE Ha3BaHUE
nonyuui B 2007 romy.



[Tpennonaraemas Macca: 9-10%°, 0.000000015 3emHoi

Pagnyc: 21 km, 0.0033 3emHOTO

[Tnomans nosepxHoctu: 5 500 km?

Yckopenue cBoOogHOr0 mmajaeHus Ha ’3kBarope: 0.014 m/c?
[IpennonaraeMas cpeHsas IUIOTHOCTB: 1.5 r/em®, 0.272 3eMHOM
Hakmnon ocu: 19°

[Ipo1omKUTEILHOCTD rojia (mepuoj oopaiieHus): 8.68 roma

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



Cao. bbut OTKpEIT rpymmon actpoHomoB B 2002 roay ¢
MOMOIIIO 4-X METPOBOIO TEJIECKOIA, & COOCTBEHHOE Ha3BaHUE
nonyuui B 2007 roy B 4eCTh NEPCOHANKA IPEBHETPEYECKOU
MU OIOTHH.



[Ipennonaraemas Macca: 9-10°, 0.000000015 3emHuo¥

Paguyc: 22 xkm, 0.0033 3emMHOTO

[Tnomans mosepxHoctu: 6 000 km?

Yckopenue cBo6oaHOoro najaeHus Ha sxsarope: 0.012 m/c?
[IpeanonaraeMasi CpeaHss MIOTHOCTE: 1.5 r/em®, 0.272 3eMHOM
HaxJion ocu: 51°

[IpoomKUTEIbHOCTD rojia (meproj oopaiieHus): 2914 queit

[TponomkuTenbHOCTH CyTOK: ~ 10 yacoB



IIcamada. bt oTkpsIT Tpems actpoHomamu B 2003 roay, a B
2007 rogy mosryuuii opuIiagIbHOE COOCTBEHHOE Ha3BaHHUE.

Y IuBUTENBHO, HO MAaKCUMAJIbHOE PACCTOSIHUE, HA KOTOPOE
MOXKET yAUIUTHCS 3TOT CITyTHUK OT POJIUTEIbCKOM TIJIaHeThI
coctaBisieT 67 000 000 kxm! UTto HEMHOTMM MEHBIIIE, YEM
paccrosaue ot Mepkypus 10 ComHiia.



I[Tpeanonaraemas Macca: 1.4-10%° xr, 0.00000000236 3emHOiA

Paguyc: 20 kM, 0.0031 3emHOTO

I[Tnomans nosepxnoctu: 5 000 km?

Vckopenne cBoGoanoro nagenus Ha sxsarope: 0.003 m/c?
[IpeanonaraeMasi CpeaHss IIIOTHOCTE: 1.5 r/em®, 0.272 3eMHOMN
Haxkmnon ocu: 90°

[Ipo10KUTEIBHOCTD rojia (Ieproji oopaleHus ): 25 et

[IpopomxurenbHOCTh CyTOK: ~ 10 "yacos



['mnmokamm. Camblidi HEJJABHO OTKPBITHIA U CaMbIi MAJICHBKHM
cnyTHUK HentyHa. beut oOHapykeH Ha CHUMKe «Xa00J1ay,
caenanHoM B 2009 roxy. Cnoycts 10 et criyTHHK ObLI Ha3BaH B
4ECTh MOPCKOM JIOIIAJIA C phIOBUM XBOCTOM U3
JIPEBHETPEUYECKON MU]POIOTUH.



[Tpennonaraemas Macca: 1.5-10% kr, 0.0000000025 3emHOM
Paguyc: 17.4 km, 0.00273

[Inomaas mosepxHoctu: 3 800 km?

Yckopenue cBoOoHOrO0 mmajaeHus Ha s3kBarope: 0.003 m/c?
[IpeanonaraeMasi CpeaHss IIOTHOCTE: 1.5 r/em®, 0.272 3eMHOMN
HaxkJson ocu: ?

[IpoomKUTEILHOCTD rojia (meproj oopaiieHus ): 22.8 yaca

[IpoaOKUTENBHOCTH CYTOK: 22.8 4ac



Xapon. Camblil KpyniHbIM cyTHHK [1myTOHA, Miin TpaBUIIbHEE
CKa3athb - BTopas miaHeta [limyTona, b0 BMecTe OHU 00pa3yroT
JBOMHYIO IUIAHETHYIO CUCTEMY.

XapoH 3aMeTHO TeMHee [ImyToHa, U3 4ero MoXHO CAEaTh
BBIBOJI, UYTO ATHU JIBa 00BEKTA CYIIECTBEHHO Pa3IMYAIOTCS I10
cocTaBy. BTopori KOMITOHEHT ABOMHOM CUCTEMBI IOKPBIT
BOJSHBIM JIbJIOM, & €r0 TOBEPXHOCTh UMEET MEHEE KPACHOBATHIU
1BET, B oTanyue oT [Imyrona. Bo3aMoxHO, 4T0 XapOH MOXKET
OBITH B HACTOSIIIEE BPEMS I'€0JIOTUUYECKH aKTUBEH, BILUIOThH JI0
HAJIM4YUSA TTOJANIOBEPXHOCTHOIO OK€aHa. Takke €CTh TUITOTE3BI O
KPHUOBYJIKAHU3ME.

DTy 3arajioyHyIo KapJauKOBYIO IJIAHETY UCCIEI0BAI TOJIBKO
OJINH KOCMUYECKUM amnmapat BOIu3H, 3To 061 «HoBbIE
['opHu30HTHDY. DTOT ammapar UCCIEI0BAT CITyTHUK JOCTATOYHO
XOPpOIIIO U Mepeaa Ha 3eMJI0 IEpBbIe poTorpaduu
«CIyTHUKAY.

XapoH — 3TO UHTEPECHBIN U TAIEKUNA MUAP, KOTOPHIN
PACIIOJIOKEH B IECTU MUAJUIMAPAX KUIOMETPAxX OT HAILIETO
aoMa.



Macca: 1.52-10% kr, 0.000256 3eMHOii
Pagnyc: 1212 kM, 0.19 3emHOTO

[Tnomanps mosepxHoctu: 4 580 000 km?

VYckopenue cBoOoHOTO MageHus Ha 3kBatope: 0.278 m/c?
Cpennsig miotHocTh: 1.7 r/em?, 0.308 3eMHOIM

Hakmnon ocu: ~ 39°

[IpoiomKUTEILHOCTD rojia (meproj oopaiieHus ). 6.38 aHs

[IpoIOMKATENBHOCTD CYTOK: 6.38 HS



Hukra. MOXHO CKka3aTh, 4TO SIBJISIETCSI BTOPBIM CITyTHUKOM I10
pasmepaM cpeau Bcex cnyTHUKOB [lnyTona, eciu B3sTh XapoH
3a KOMIIOHEHT JIBOMHOM IUIAHETHOW CUCTEMBI. bbUT OTKPBIT B
2005 roay teneckonom «Xabom». B 2006 roay moayuun
COOCTBEHHOE UM B UeCTh OOruHu HouH. [IpakTudecku Bes
ITIOBEPXHOCTH CITYTHUKA IMOKPBITA KPYITHO3EPHUCTHIMUA
YaCTULIAMU BOASHOTO JIb/IA, YTO CBUAETEIBCTBYET O TOM, UYTO
Hukra Oblia cdpopmupoBaHa U3 001aka JIeAsTHBIX 00JIOMKOB.
Haxonutcs Ha cpeanem paccrosiauu B 50 000 kM ot
noBepxHoctu IlimyToHna.



Macca: 4.5-10%° kr, 0.0000000076 3eMHOIA
Pamgmyc: 19 xkm, 0.0029 3emHuor0

[Tnomans mosepxHoctu: 4 500 km?

Y ckopenue cBoboaHoro najenus Ha sxsarope: 0.00016319 m/c?
Cpennsig miiotHocTh: 1.37 v/cm?, 0.25 3eMHOM

Haknon ocu: 132°

[IpoiomKUTEILHOCTD rojia (mepruoji oopaiieHus): 24.8 qHs

[IpoaOIKUTENBHOCTD CYTOK: 1.8 mHS



I'mapa. Camplii Oonbiioi cnyTHUK [11yTOHA, KOTOPBIN OBLT
oTKpHIT B 2005 roay Teneckonom «Xao0m». Bpamaercs B 65
000 kM oT kapaukoBoi maHeTsl. OdulanbHOE Ha3BaHUE
CIIyTHHKY ObLIO npucBoeHO B 2006 roay. Bece ciyTHUKH
[IimyToHa nccnenoBan oAuH anmnapar B 21 Beke, Ha TaHHBIN
MOMEHT.



Macca: 4.8-10%° kr, 0.0000000081 3emHOIA
Paguyc: 19.5 kM, 0.003 3eMHOTO

[Tnomans nosepxHocTu: 4 778 km?

Y ckopeHue cBo6oaHOro nazenus Ha skarope: 0.005 m/c?
Cpennss mnoTtHOCTh: 2.13 r/cm?, 0.387 3emHoOMI

Haknon ocu: 110°

[Ipo1omKUTEIBHOCTD rojia (meproji oopaiieHus ). 38.2 aHs

[IponomkuTenbHOCTH CYTOK: 0.43 mHs



Kepoep. bbn oTkphIT B 2011 rogy ogHUM aCTpOHOMOM.
[Ipeanonarator, 4To CIyTHUK 00Opa30BajCs U3-3a CTOJIKHOBEHUSI
aByx apyrux ten. Takxe KepOep oueHb CBETIbIN, U3 YEro
MOKHO CJEJIaTh BBIBOJ, YTO €0 IMIOBEPXHOCTH MMOKPHITA YACTHIM
BOJISTHBIM JIbJIOM. CITyTHUK HaxoauTcs Ha paccTossHud B 58 000
kM. JleTanu moBepXHOCTH HE U3YUYEHBI, OO pa3pelICHUE
CHUMKa IO3BOJISIET BUJIETh TOJIBKO caMy hopmy KepOepa.



Macca: 1.65-10% xr, 0.0000000027 3emHOi

Paguyc: ~13 xm, 0.002 3emHOr0

[Tnonaas mosepxHocTh: 2 100 km?

Yckopenue cBo0oaHoro najgenus Ha sxksarope: 0.002 m/c?
Cpennss mmotHocTh: 1.37 r/cm?, 0.25 3emHoOM

HaknoHn ocu: 96°

[IponomkuTenbHOCTD roAa (epuoj ooparienus): 32.1 nHs

[IponoKUTENBHOCTD CYTOK: XaoTH4HO. Cpennee — 5.3 nHs



Ctukc. CaMbIii MAIEHBKHUM CITYTHUK KapJIUKOBOW IJIAHETHI. bbLl
OTKpHIT B 2012 ro1y ¢ MOMOIIBIO TeaecKomna «Xad0im».
[Ipenmnonaraercs, YTo COyTHUK 00pa30BaICsl U3 OCKOJIKOB U
COCTOMT IJIaBHBIM 00pa3oM U3 BOASHOIO JibAa. Ha ¢oTorpadusix
BUJICH KaK MYTHBIN 3JUIATIC, IO3TOMY JETAIN ITOBEPXHOCTH
HEU3BECTHBI. UTO K€ CKPBHIBAECT CaMblil MAaJICHbKAN MU
JIIBOMHOMN CUCTEMBI?



Macca: 7.5-10% kr, 0.00000000126 3emHuoi#t
Pamuyc: ~11 xkm, 0.00172 3emHOTO

[Tnomans noBepxHocTu: 1520 km?

Yckopenue cBo6oaHoro najgeHus Ha sxsarope: 0.002 m/c?
Cpennss mnoTtHocTh: 1.5 r/cm?, 0.272 3emHoOM

Haxknon ocu: 82°

[IpomomKuTeabHOCTD roja (nepuoj oopamenus): 20 gHei

[Ipoa0JKUTENBHOCTh CYTOK: XaoTuuHO. CpenHee — 3.2 nHs



Hamaka. Haumenbnit u3 1Byx CnyTHUKOB Xaymea. Jlan€kuu
XOJIOJIHBIU JIEJISTHON CIIYTHUK BPAI[A€TCS B XOJIOJIHOM KOCMOCE.
b1 oTkphIT B 2005 roay, a B 2008 nomy4uni oduiimaibHoe
Ha3BaHue. C AeTcTBa s 3HaAJ PO XayMea U €€ CITyTHUKH, HE
3Haro oTkyja. [lyrana u 3aBopaxkuBaiia popmMa KapJaIuKOBOMH
IUIAHETHI U J1BA €€ CIIYTHUKA. XOJIOAHbIN KPUOTEHHBIM MU C
IBYMs CIIyTHUKAMU U CUCTEMOM KOJIEL[ IIBITAII MOE
BOOOpaKCHUE.



Macca: 1.79-10%8 xr, 0.0000003
Paguyc: 85 km, 0.0133 3emHOTO

[Tnomaas nosepxHoctr: 90 500 km?

Yckopenue cBOOOIHOTO IMaICHUS Ha dKBaTope: ?

Cpennss miotHocTs: 1 r/em?®, 0.1813 3emHol

Hakmnon ocu: ?

[IponomkuTenbHOCTD roAa (eproj ooparieHus): 18.2 nHs

[IpOoIOIKHATENBHOCTD CYyTOK: ?



Xwumnaka. CaMblii 00IBIION CITYTHUK KApJIUKOBOU MIaHETHI. bl
oTKpHIT B 2005 roxy. Bpamaercs B 50 000 kM 0T moBEpXHOCTH
Xaymea. [ToBepXHOCTh CITyTHHKA 10 OOJIBIIIEH YaCTH COCTOUT U3
BOJIIHOTO Jibjia. Korga-HuOyib v 3TOT JAIEKUI KpUOTEHHBIN
actepous OyJIeT UCCIIEIOBAaH.



Macca: 1.79-10%° kr, 0.000003 3emHOiIA
Panuyc: 160 kM, 0.025 3emHOTO

I[Tnomans nosepxuoctu: 321 600 xm?

YckopeHue cBOOOIHOTO MaJeHUs Ha dKBaTOpE: ?

Cpennss miotHocTs: 1 r/em®, 0.1813 3emHoOM

Haxkmon ocu: ?

[IpoiomKUTEILHOCTD rojia (mepuoj oopaiieHus): 49.12 nus

[IpoI0IKHATENBHOCTH CYTOK: 9.8 Haca



JucHomusi. CriyTHUK Dpuabl. bbUT OTKPBIT TPYIIIION
actpoHOMOB B 2005 rony. HazBanue mosydnii B 4eCTh qyXxa
0€33aKOHMS B JIpeBHETpEeUECKOil MUudooruu.



I[Ipennonaraemas Macca: 0.445-10% xr, 0.000075 3emHOM

Pannyc: 350 kM, 0.0549 3emHOTO

[Tnomans nosepxHoctu: ~ 1 500 000 km?

YckopeHue cBOOOAHOTO MaJeHUs Ha dKBAaTOpE: ?

CpenHss II0THOCTD: ?

Hakmnon ocu: ?

[IponomkuTenbHOCTD roAa (eproj ooparieHus): 15.8 nHs

[IpoaOKUTENBHOCTD CYTOK: ?



S/2015 (136472) 1. ETMHCTBEHHBIN CITYTHUK KapJIUKOBOU
raHeTsl Makemake. beut oTkphIT B 2015 Toy ¢ MOMOIIBIO
Teneckona «Xao0y». [Toka He monyuusn opUuIaIbLHOTO
COOCTBEHHOI'O HAa3BaHMUSI.



Macca: ?

Panuyc: 87 km, 0.0136 3emHOTO

[Tnonans mosepxHocTh: 95 000 km?

Y ckopeHue cBOOOHOIO IMaACHUS Ha YKBaTope: ?

Cpenuss II0THOCTD: ?

Haxnon ocu: ?

[TponomkuTenbHOCTD roAa (epruoj ooparienus): 12.4 nus

[Ipoa0KUTENBHOCTh CYTOK: ?



Cenna. KapinkoBas miaHeTa, KOTOpas BpaIlaeTcs Ha
KoJiocCaTbHOM pacctosinnu oT CosHna — S00 paccTossHUN OT
3emu 10 Hamrero ceeruna. beuta otkpsita B 2003 rogy
IPYNIIOA ACTPOHOMOB € MOMOIIBIO 1.2 METPOBOTO TENECKOIIA.

[ToBepXHOCTH MaJIOT0 XOJIOJHOTO MHUPA COCTOUT U3 CMECH BOJIBI,
METaHa, a TAKXKE U3 JIbJIOB a30Ta ¢ ToauHamu. CeaHa o1Ha U3
kpacHeumux tea ConmHeuHon cucteMsbl. CpeiHsag TeMIreparypa
Ha KapJIMKOBOM IIJIaHETe cocTapisieT -260 rpaaycoB, OJHAKO,
KOT/1a TEJIO JOCTUTAET MEPUTEIIHsI, TEMIIEpaTypa BO3pacTaeT Ha
25 rpaxycoB u aepxkurcs npumepHo 200 ger. HekoTopsie
YUYEHBIE MOJIATAK0T, YTO KapJIMKOBAas IJIAHETA MOKET UMETh
IIOITTIOBEPXHOCTHBIM OKE€aH >XKUJKOW BOJBI. MIHTEpECHO, €CJIN 3TO
npaBja, 4To K€ B HEM?

Camoe makcumainbHoe conmxenne Ceanbl ¢ CosHIIEM
CIIy4aeTcsl OJIMH pa3 B JECITh ThICSAY JIET, U HAM ITOBE3JIO.
Commkenue ¢ Hamen 38e3/101 npor3oiaeT B 2076 roay, 4To
MTO3BOJIUT U3YUYUTh MaJleHbKU MUP. CTPOUTH KOCMUYECKHUE
anmapaThl K JAHHOMY TETy HYKHO YK€ cerldac, 1a0bl
uccienoatbh Cenny! Manas miianera TauT B ce0€ MHOTO TalH,
KOTOPBIE HaM MTPUOTKPOIOTCS yKE B ITOM BEKY!



Macca: ~1.5-10% kr, 0.00025 3emHOiIA
Pamgmnyc: 500 km, 0.078 3emHOTO

[Tnomans nosepxHoctu: 3 141 592 xm?

Yckopenue cBOOOIHOTO TMaICHUsT Ha dKBaTope: ?
[IpeanonaraeMas cpeaHss mIOTHOCT: 2 r/em?, 0.3626 3eMHOIM
Hakmnon ocu: ?

[IponomxkuteabHOCTb roja (nepuoj oopamienus): 11 400 guei

[IponomkurenbHOCTH CyTOK: 10.27 yaca



KBaBap. beut oTkpreIT stetoM 2002 rojia rpynmon aCTpOHOMOB Ha
CHUMKAaX, CAeJIaHHbIMU B 1954 rony.

B Hacrosmee BpemMs 0CTa€Tcs B IEPBOU IECATKE MO BEIIMYUHE
THO. Pazmepbl MaieHbKOTO T€JIa HEOTHOKPATHO
KoppekTupoBayiichk. Y KBaBapa opOuTa moutu KpyroBasi, KaK y
KPYITHBIX TUIAHET, TOATOMY JaHHBINA TPAaHCHENTYHOBBIM OOBEKT
KPYITHEUIIINI B CBOEM POJIE € IJIAHETONOI00HO OpOUTOM.
HNHTEepecHo, kakue JeTanu MOBEPXHOCTH OH CKpbhIBaeT? Uem xe
HAC YJAWBUT 3TA KApJIMKOBas IiaHeTa’?



Macca: ~1.4-10% kr, 0.00025 3emMHOi#f
Pamgmyc: 555 kM, 0.087 3emHOTO

[Tnomanas noBepxHocTh: 3 870 756 kM?

Vckopenne cBoGoaHoro nagenus Ha sksarope: 0.29 m/c?
[IpennonaraeMasi cpefHss MI0THOCTS: 2 T/cm?, 0.3626 3eMHOIA
Haxknon ocu: ?

[IponomkuTenbHOCTD ToAa (mepruoj ooparieHus): 288.83 roga

[IponomxuTenbHOCTh CyTOK: 8.8 aca



Opk. bt oTKphIT rpynmou Tpéx acTpoHoMOB B 2004 romy.
JaJIEKMI HEM3BEIAHHBIA MUDP, TIOBEPXHOCTh KOTOPOr'O MOKPHITA
KPUCTAJUTMYECKUM JIbJAOM. OH MOXET OBITh CBSI3aH C
BYJIKAHUYECKOU JICATENbHOCTBIO, & HAJTMYNE TAKUX COCIUHEHUM,
KaK METaH WK aMMHUaK He uckimovaroTces. [lopepxHocts Opka
HAaNlOMHAHAET MOBEPXHOCTh TpuToHA. Tak Xo4eTcs y3HATh 3TOT,
Ha NEePBBIN B3IJIA/1, HE3HAYUTEIbHBIN MUP, KOTOPBIA XPAHUT B
cebe 3aragku. UTo CKpBIBAIOT €ro ByJiKaHbl? ECTh 11 1aBOBBIE
TpyOku? Kakas B Hux temneparypa? Ha JIlyHe B 1aBOBBIX
TpyOKax Temreparypa paBHserca +17 rpamgycam, kotopas
pacrpeeneHa paBHOMEPHO, 110 BCEHM MHOTOKUIIOMETPOBOM
MPOTSHKEHHOCTH TYHHENEH. Tam MOXeT ObITh )KM3Hb, H00
OOJIBIIIME TTOJI3EMHBIE MEIIEPHI C TEIUIONW TEMIIEpAaTypOl OUEHb
OJIAarONMPUATHBI JJ1s1 HEE.



Macca: ~5-10?° kr, 0.000084 3emHoiA
Paguyc: 456 xm, 0.0719 3emHOTO

[Tnomaas nosepxuoctu: 2 600 000 xm?

Yckopenue cBo0oaHOro najgenus Ha sksarope: 0.2 m/c?
[IpennonaraeMas cpeqHss WIOTHOCTS: 1.5 r/em?, 0.27 3eMHOM
Haxkmon ocu: ?

[IpogomkuTenbHOCTD ToAA (TIepro ] oOparieHus ). 245 et

[Tpoa0KUTENBHOCTD CYTOK: ~14 yacoB



Bapywna. beina otkpeita B 2000 rogy amepuKaHCKUM
acTpoHOMOM. OLEHKH Pa3MepOB 3TOr0 MAIEHBKOTO MUPa OYEHb
Pa3HATCS, U JOCTOBEPHOE 3HAYEHHUE HE YIAIOCH ITOJYYUTh Ha
JIaHHbIK MOMEHT. [ToBepxHOCTH BapyHbl kpacHas, HO HE
CUJIbHAs, C HEOOJBIINM KOJMYECTBOM BOJSHOTO JIbJA.
BHyTpeHHss CTpyKTypa KapJIUKOBOU IIJIAHETHI IIOPUCTAS,
BEPOSITHO BBI3BAHHAS CTOJIKHOBEHUSIMH, KOTOPBIE TAKKE
OTBETCTBEHHBI 3a OBICTPOE BpallieHre BapyHbl, 1 KaK CIE/ICTBUE
— BBITSAHYTYI0 (hOopMY.



Macca: ~1.5-10?° kr, 0.000025 3emHoi1
Pamgunyc: 339 kM, 0.053 3emHOTO

[Tnomans nosepxHoctr: 1 440 000 km?

Yckopenue cBo0oaHOro nagenus Ha sksarope: 0.15 m/c?
Cpennss wiotHocTs: 1 r/cm?, 0.18 3emHoiA

Haxnon ocu: ?

[IpomomxkuTeabHOCTD roja (nepuoj oopamenus): 279.21 roma

[Ipoa0KUTENBHOCTD CYTOK: ~6.3 yaca



NxcuoH. Jlanékuil XomoaHbii HeMoi MUp ObLT OTKPHIT B 2001
rojgy aMEpUKaHCKAM acTpOHOMOM. OKpacKa MOBEPXHOCTH
MAaJIOU IIJIAHETHI YMEPEHHO KpacHas, a TOBEPXHOCTH, 110~
BUIMMOMY, COCTOUT U3 CMECH TEMHOTO YTJIEpO/Ia U TOJIUHA.
Opraanyeckue BemecTBa nokpeiBatoT Mkcnon. Kocmuuecknit
anmnapat «Hosbre I'opu30HTEDY NOMOT B u3yuyeHuu MKcrnoHa,
Korja nposuerai Boim3u [Inyrona. bivbkaimie Mmuccuu
MaJIo IUIaHETEe He TIaHupyroTca. Anmnapart k Ukcuony Oyner
aeTeTh uyTh O0oubie 10 get. CKopo MBI y3HaeM JeTainu
ITIOBEPXHOCTHU KAPJIMKOBOI'O TEJIA U CMOKEM MO HEMY MOXOJUTH!



[Ipeanonaraemas Macca: 6:10%° kr, 0.0001 3emuo

Panuyc: 354.8 kM, 0.055 3emHoro

[Tnomans mosepxuoctu: 1 580 000 km?

Vckopenue cBo6oaHoro najaeHus Ha sxsarope: ~0.15 m/c?
[Ipeamnonaraemasi cpeaHss MIOTHOCTE: 2 r/cm?, 0.36 3eMHOM
Haknon ocu: ?

[IponomxkuTenbHOCTD ToAa (mepuoy odparienus): 251.11 roxa

[IpoaomxkuTenbHOCTh CyTOK: 12.4 yaca



Cananwms. beua otkpeita B 2004 roay rpymnmoi aCTpOHOMOB.
[ToBEpPXHOCTH KapJIMKOBOM IJIAHETHI OYEHDb TEMHA. [Tonyuuniia
Ha3BaHHE B 4eCTh OOTUHU coJiIEHOM Boabl B 2011 romy. Uto xe
Ha 3TOM JIEITHOM KPUOT€HHOM MHUPE €CTh UHTEPECHOTO?



[Tpennonaraemas Macca: 4.5-10%° kr, 0.000076 3emuoii

Panuyc: 425 kM, 0.066 3emHoOr0

[Tnomanps mosepxHoctu: 2 269 800 km?

Vckopenne cBoOOAHOrO naaeHus Ha skBarope: ~0.15 m/c?
[Ipeanonaraemas cpeaHss mIoTHOCTh: 1.4 r/em?, 0.253 3emHOM
Hakmnon ocu: ?

[IpogomkuTenbHOCTD ToAa (TIepuo odpamieHus): 274 roga

[IponomxurenbHOCTh cyTOK: 6.09 yaca



['yH-ryH. JIOCTaTOYHO KPYIHBIA TPAHCHENTYHOBBIA OOBEKT.
beut otkpeIT B 2007 roxy. CBOE HBIHENTHEE HA3BAHUE TTOJYYHIT B
2020 roxy myTéM roJocoBaHus. ABTOMaTHYECKAs
MEXIIJITAHETHAS CTAHINSA, MTOJIb3YSICh TPABUTAIIMOHHBIM
MaHEBpoM FOnmTepa, nerena Obl He MeHee 20 JeT 0 JaHHOTO
o0bekTa. ['YH-TYH OIMH U3 CaMbIX KPaCHbIX OOBEKTOB B MOsICE
Kourepa, 4T0 CBUAETENBCTBYET O HAUIMYNHA TOJIMHOB Ha
MTOBEPXHOCTHU KaHW1aTa B KAPJIMKOBBIC MJIAHETHI. Takxke Ha
MTOBEPXHOCTU MOKET IMIPUCYTCTBOBATH METHUJIIOBBIN CITUPT.



I[Ipennonaraemas Macca: 1.75-10% kr, 0.000295 3zemuoii

Panuyc: 615 kM, 0.096 3emHoro

[Tnomans noBepxHocTh: 4 752 915 km?

Vckopenne cBoOoaHOrO naaeHus Ha skBarope: ~0.31 m/c?
[IpennonaraeMasi cpefHsis MI0THOCTH: 1.74 r/em?, 0.315 3emHoii
Haxknon ocu: ?

[IponomkuTenbHOCTD ToAa (Iepuo odparieHus ). 554.37 roaa

[IpoaomxuTenbHOCTh CyTOK: 22.4 yaca



['yitsa. beun otkpeiT B Hauane BecHbl 2000 roga Benecyanbckum
acTpoHOMOM. CBOE HbIHEIIHEE Ha3BaHue noaydyui B 2003 roxy
B 4eCTh Oora A0/ B Mudosioruu unjeiien. [loBepXxHOCTh
['yii1 yMepeHHO KpacHas W3-3a MPUCYTCTBUS HA HEW CIIOKHBIX
OpraHWYECKUX BEUIECTB. BeposATHO, BHYTPEHHSA CTPYKTYypa
KapJIMKOBOTO TeJia MOPHUCTas, a cama [ 'yl TakKe MOKphITa
OJHOPOJAHBIMH YaCThIMU KOJIMYECTBAMU BOISHOTO JIbA U
CUJIbHOM3MEHEHHBIMH CUJIMKATHBIMU MUHEpPAJIAMUA. ACTPOHOMBI
MIOJICYUTAJIN, YTO, €CJIU OTIPABUTH anmnapar K 3TOMy MaJIOMY
mupy B 2027 unu 2032, emy notpedyeTcs uyTh menee 10 jer,
4TOOBI JI0JIETETh A0 00BekTa. [lopa 1 cobupaTh KOCMUYECKUN
armapar JUd U3y4eHusl MaJIbiX MUPOB COJTHEYHOM CUCTEMBI?



[Tpennonaraemas Macca: 5.5-10%° kr, 0.0000092 3emHo

Panuyc: 206 kM, 0.032 3emHoro0

[Tnomans nosepxHocTh: 533 266 km?

Yckopenue cBo6oaHOoro najgenus Ha sksarope: ~0.31 m/c?
I[Ipeanonaraemas cpeaHss MIOTHOCTE: 1.74 r/em?, 0.315 3emuoi
Haxkmnon ocu: ?

[IpoomKUTEIbHOCTD rojia (nepuoj oopaieHus ). 250 aet

[IpoaomKUTENIBHOCTh CYTOK: 6.72 yaca



Jleneakyxonya. beut oTKpbIT B 2015 roay rpymnmoi acTpOHOMOB.
Teno nocturHer ceoero nepurenans B 2078 roay. CBoé
HBIHEIITHEE HA3BAHUE TMOJIYUYUJI OTHOCUTEIBHO HenaBHO — B 2020
ronay.



IIpennonaraemas macca: ?

Panuyc: 110 xkm, 0.0172 3emHOTO

I[Tnomans nosepxHoctu: 152 000 km?

Yckoperune cBOOOAHOTO TaJICHHS Ha dKBaTope: ?
[Ipeanonaraemas cpeaHss MIOTHOCTE: 1.74 r/em?, 0.315 3emuoi
Hakmnon ocu: ?

[IpopomkuTenbHOCTD ToAa (Iepuos odparieHus ). 35 760 ner

[Tpoa0KUTETBHOCTD CYTOK: ?



JleBaHa. beuta otkpeiTa B 2010 roay rpynmnou U3 4eTbIpEX
acTpoHOMOB. O KaHIUAATE B KAPJIMKOBBIE TJIAHETHI U3BECTHO
OUY€Hb MaJI0 MH(OPMAIIMH 32 UCKITIOUCHUEM OPOUTATBHBIX U

(bu3nyecKux xapakTepucTuk. CKOpO MbI Y3HA€M STOT MHP
ommxe!



[Ipenmonaraemas macca: ?

Panuyc: 235 kM, 0.037 3emHor0

[Tnomans nosepxuoctu: 700 000 xm?

Y ckopenue cBOOOIHOrO MajAcHUs Ha dKBaTope: ?
[Ipeamnonaraemas cpeanss mIOTHOCTH: 1.74 r/em?, 0.315 3emHOM
Haxknon ocu: ?

[TponomkuTenbHOCTD roAa (eproj ooparieHus): ~590 ner

[IpoI0IKUTETBHOCTD CYTOK: / 4acoB



Bapna. beina otkpsita B 2003 roay acrponomom Jxeddppu
JlapcenoM. Muccuu 1o U3y4YEeHUIO0 KaHAU1aTa HE MIJIAHUPYIOTCS.
[ToBepxHOCTH HEMHOTO KpacHOBarass. O Bapae mano 4ro
U3BECTHO 32 UCKIIFOYCHUEM (PU3UYECKUX U OPOUTATIbHBIX
XapaKTECPUCTHUK.



I[Ipennonaraemas Macca: 2.45-10%° xr, 0.00004 3emHoi

Panuyc: 370 kM, 0.058 3emHoro

[Tnomans nosepxHoctr: 1 720 000 km?

Y ckopeHue cBOOOAHOTO MaJIeHHs Ha dKBaTope: ?
I[Ipeamnonaraemast cpeanss mIoTHOCTH: 1.74 r/em?, 0.315 3emuOM
Haxkmnon ocu: ?

[IponomkuTenbHOCTD ToAa (mepuoj ooparieHus ). 313 et

[IpoaomKkuUTEeNbHOCTh CYTOK: .61 yaca



['kbpkyHIb'XOMIHUMA. BbUT OTKpBIT B 2007 TOIY Tpems
acTpoHoMaMu. CTOJIb TPYJHOITPOM3HOCUMOE Ha3BaHUE ObLIO
IIPUCBOCHO MasioMmy Teny B 2019 rony.



[Tpennonaraemas Macca: 1.3-10%° kr, 0.00002 3emHoli

Pamgunyc: 321 kM, 0.05 3emHOr0

[Tnomanps nosepxsoctu: 1 300 000 km?

YckopeHue cBOOOAHOTO TaIeHHs Ha dKBaTope: ?
[Ipenmnonaraemas cpeanss miotHocts: 1.04 r/em?, 0.18 3emuoM
Haxkmon ocu: ?

[IpogomkuTenbHOCTD ToAa (Iepuo ooparieHus ). 620 et

[TponomxkurensHOCTh cyTOK: 11.05 yaca



2004 XR190 (baddu). beut otkpeiT B 2004 roay rpymnmoit
acTpoHOMOB. ITpo 0OBEKT U3BECTHO HE TaK MHOTO.
OdurmansHoe Ha3BaHUE HA JAHHBIA MOMEHT HE UMEETCS y
MaJjoro Tena.



I[Tpeanonaraemas mMacca: 2.7-10%° kr, 0.00004 3emuoi

Panuyc: 270 xm, 0.042 3emHoOr0

[Tnomans nosepxHoctu: 916 000 km?

Yckopenue cBo0oaHOro nagenus Ha sksartope: 0.13 m/c?
[Ipennonaraemas cpeaHss INIOTHOCTH: 1.5 r/cm?, 0.272 3eMHOM
Haxkmon ocu: ?

[IpomomkuTenbHOCTD ToAa (mepuos odpamienus): 433.23 roaa

[Tpoa0KUTENBHOCTD CYTOK: ?



Xaoc. beut otkpeIT B 1998 rony ¢ nomonipio 4-X METPOBOTO
Teneckona. Ha3BaH B 4eCTh IEPBOOBITHOTO COCTOSIHUS OBITHS B
rpeueckoi MUQoJIoruu.



IIpennonaraemas macca: ?

Panuyc: 300 kM, 0.047 3emHOrO0

[Tnomanps mosepxnoctu: 1 130 000 km?

Yckopenue cBo6oaHOro najgeHus Ha sksarope: ~0.13 m/c?
[Ipennonaraemas cpeaHss INIOTHOCTH: 1.5 r/cm?, 0.272 3eMHOM
Haxmon ocu: ?

[IpogomkuTenbHOCTD ToAa (epuoy ooparmieHus ). 310 mer

[IpOoIOIKATENBHOCTD CYTOK: 4 THS



BeliBot. EquHcTBeHHBIN CliyTHUK KBaBapa. beut OTKpBIT Ha
CHHUMKax Teneckomna «Xaoom» B 2007 roay. HazBanue momyuui
B 4eCTh Oora Heba u3 UHACHCKON MUDOTOTHH.



[Ipenmonaraemas macca: ?

Pamgmnyc: 85 km, 0.013 3emHor0

[Tnomans nosepxnoctr: 90 500 xm?

Yckopenue cBo0oaHoro najgenus Ha sksarope: ~0.13 m/c?
[Ipennonaraemas cpeHsis IOTHOCTh: ?

Hakmnon ocu: ?

[IponomkuTenbHOCTD roAa (eproj ooparienus): 12.4 nus

[Ipo10MKUTEIBHOCTD CYTOK: ?



Bant. bt otkpseIiT B 2005 roay, korjaa aBa aCTpOHOMA U3y4alu
CHHMKH, clenaHHbie «Xad0mom». Ckopee BCero, JaHHbIN
cIyTHUK ObLIT 3axBadeH Opkom u3 nosca Korinepa.



I[Ipennonaraemas Macca: 5.2:10*° kr, 0.00000877 3emuoii

Pamnyc: ~225 xm, 0.035 3emHoro

[Tnomanas nosepxHoctu: 636 000 kM2

Yckopenue cBo0oaHoro najgenus Ha sksarope: ~0.13 m/c?
[Ipeamnonaraemast cpeaHss mIoTHOCTH: 1.15 r/em®, 0.2 3emHOiM
Hakmnon ocu: ?

[IpoaomKuTeIbHOCTD roja (nepruoa oopamenus): 9.5 qHs

[IpoAOIKUTENBHOCTD CYTOK: 9.5 nHSA



Axrtest. beuta otkpeiTa B 2006 roly Ha CHUMKax, KOTOPbBIE
caenai «Xao00m». COCTOUT B OCHOBHOM W3 BOIASIHOIO Jb/A.



IIpenmnonaraemas mMacca: 1.864-10%° kr, 0.0000033emuo0ii

Panuyc: 142 xm, 0.02 3emMHOr0

[Tnomans nosepxHoctu: 253 000 km?

Vckopenne cBoOoaHOrO naaeHus Ha skBarope: ~0.13 m/c?
[Ipenmonaraemasi cCpeaHss MIOTHOCTL: 1.16 r/em®, 0.2 3emMHo#
Haxkmon ocu: ?

[Tpo10KUTEIBHOCTD rojia (Ieproji oOpalleHus ). 9.5 aHs

[Tpoa0KUTETBHOCTD CYTOK: ?



Csuiro. beut otkpsIT B 2016 TOIy Ha CHUMKAaX, ClICJIaHHBIMU
«Xab610m» B 2009 u 2010 rogax. 13-3a nByx ¢potorpaduii, o
CIIyTHUKE OYE€Hb Majio HH(OpMaIIHH.



IIpennonaraemas macca: ?

Panuyc: ~100 kM, 0.0156 3emHoro0

[Tnomaas nosepxsoctu: 125 000 km?

Yckopenue cBo6oaHOro najgeHus Ha sksarope: ~0.13 m/c?
[Ipeamnonaraemas cpeanss MIOTHOCTH: 1.74 r/em?, 0.315 3emuOM
Haxkmnon ocu: ?

[IponomkuTenbHOCTH roAa (mepuoj ooparieHus ). 35-100 nueit

[Ipoa0MKUTENTBHOCTh CYyTOK: ?



S/2012 (38628) 1. EquHCTBEHHBIN N3BECTHBIN €CTSCTBCHHBIN
cnyTHUK ['yiis. [Ipo HeOecHoe Tesno oueHb Majio HH(popMaIuH.
bbu1 OTKpBHIT HA CHUMKE, cenaHHoM B 2012 roay Ttemeckonom
«Xab0m». Bpamaercsa B 1740 kM ot Iyiis.



[Ipenmonaraemas macca: ?

Panuyc: 106.5 kM, 0.0167 3emHOr0

[Tnomans nosepxHoctu: 142 000 xm?

YckopeHnue cBOOOHOIO MaJieHHs Ha SKBaTOpe: ?
[Ipennonaraemas cpeHssi INIOTHOCTD: ?

Hakmnon ocu: ?

[IponomkuTenbHOCTD ToAa (epuoj oopaiieHus): 3.2 aHs

[1po0KUTENTBHOCTD CYTOK: ?



['kb0's Kbxy. TpyIHONPOU3HOCUMBIN CYTHUK OBLIT OTKPBIT B
2008 roay. fABnseTcss OQHUM M3 CaMbIX KPACHBIX M3BECTHBIX
TPAaHCHENTYHOBBIX OOBHEKTOB.



[Ipenmonaraemas macca: ?

Panuyc: 71 kM, 0.0111 3emHor0

[Tnonaas mosepxHocTr: 63 000 kM2

YckopeHnue cBOOOHOIO MaJieHHs Ha SKBaTOpe: ?
[Ipenmomaraemas cpeaHssi INIOTHOCTB: ?

Hakmnon ocu: ?

[IponomkuTenbHOCTD ToAa (epuo ooparienus): 11.3 aus

[1po0KUTENTBHOCTD CYTOK: ?



B 3akmroueHue xouy ckazaTh, 4To Kak Bel Buaute, ConHeyHas
CHUCTEMa UMEET B ce0e MHOTO Pa3HbIX YHUKAIbHBIX MUPOB,
KOTOpBIE eII€ MajJ0 U3YUYCHBI, U HAIlleMy U Oy IyIIUM
MTOKOJICHUSIM MPEJICTOUT UCCIIEA0BATh 3TH MAJICHBKHE,
OoJIbIIIKE, XOJIOJIHBIE U Topsiure MUpbl. CITyTHUKH, IUIAHETHI,
acTepoM bl MOX0XKHU Ha MroAci. Kaxxaplii Bpojae ObI OTHOCUTCS K
OJIHOMY BHJTY, HO UMEET YHUKAJIbHBIC YEPThI, CBOE OyayIIee U
IIPOIIIIOE, IT0-CBOEMY HHTEepeceH. HekoTophie cCryTHUKH
MEHSIOTCSI OpOUTaMU, HEKOTOPBIC OTKPBHIBAIOTCS JIBAXK/IbI, OJTHU
OoraTbl BHyTPEHHUM MHPOM, APYTHE — TOBEPXHOCTHIO. BCE Kak
y JTIOAEU. JTA MUPHI KIYyT Hac. Briepén xe!

Mp&I TOOBIBAJIM Ha pa3HBIX MUpax. MUpHI, TTOJIHbIE KAHBOHOB U
yTECOB, KPUOBYJIKAHOB, U3BEPrarolInX couepxkumoe B Kocmoc,
MTOJIJIETHBIX OKEAHOB, METAHOBBIX 03EP, ABYJIMKHUX
MMOBEPXHOCTEM, CTAPBIX KPATEPOB, BRICOYAUIINX TOp. CKOIBKO
xe enleé ectb B COJIHEUYHOM CUCTEME IMBHBIX TE,
oOpararomuxcst BOKpyT Haen 38e3/1b1? OTBET NpeaCTOUT
Y3HATh TOJIbKO BaM.



CouHite. Bbl K HeMy IPUBBIKIIM U HE 33]yMBIBAETECH O HEM,
MOKa ryJjsieTe B XOpolui 1eHb. Takomy Onary mo3aBuaoBai Obl
KUTENb, JOITyCTUM, MupaHasbI.

biaronaps 3Be3jie, Ha TOBEPXHOCTH KaKOro-Iu00 HEOECHOTO
TeJla BO3MOKHA XOPOIIIO MPUCTOCOOUTHCS KU3Hb. KoHeuHO,
COBCEM HE00s13aTeJIbHO, YTOOBI MPUTOAHBIE YCIOBUS ISl YKU3HU
OBbLIM UMEHHO Ha TOM IUIAHETE, KOTOPAsi HAXOJUTCS B 30HE
obuTaeMocTu. MOXHO yOEIUTHCS Ha TpUMEpe DHIIeNaa Uin
EBpornbl. Ho nmenno Osarogaps CoiHIly Mbl CTall TAKUMU,
KaKUMH MBI €CTh, K BOOOIIE MOSBWINCEH. ECiiu B OkeaHax
EBporibl €cTh pazyMHas KU3Hb, €1 MOTPeOyeTCst MHOTO
BPEMEHHU, YTOObI OCO3HATh, YTO MHOTOKUJIOMETPOBBIN CJIOM
JbJia — HE TpaHuIia ux obIThs. HaM moHagoOminock CyiecTBEHHO
MEHBIIIE BPEMEHH, YTOOBI OCO3HATh, YTO MUP KyJia OOJIbIIIE
COOCTBEHHOM IUIAHETHI.

Connny 4.6 MuiuIMap/ia €T, 1 OHO OTHOCHUTCS K KJIACCY JKEITHIX
KapJIMKOB, KOTOPBIX B HAIlIEW rAJIAKTUKE IpuMepHO 10
MPOLEHTOB. Sl 3HAKOM C HEKOTOPBIMHU JIFOJIbMHU, KOTOPbIE
nyratoTcs, yto CoiHile yepes 4-5 MuumapAa0B JET MOrJI0TUT
Hamry 3emiat0. B ToT MoMeHT Hac mubo He OyaeT, 0o ke, Kak
MHE ¥ MHOTHUM XOYE€TCSl BEPUThH — PACCEIMMCS 10 TaJIakThKeE. Jla
Y Ha HAlIeH IUIAHETE HaM OCTaJIOCh KUTh HEMHOr0. MakcumyM,
YTO Y HacC €CTh — 35 MHUJUIMOHOB JeT. [1o craTuctuke, Kaxpie
100 MUIIMOHOB JE€T Ha 3EMIIIO MAJAET aCTEPOU, KOTOPBIM
CTHpPAET C IJIaHEThl BCE KMUBOE, YTO KMBET HA TIOBEPXHOCTH U
noctato4yHo kpymnHoe. [locineanee Takoe coObITHE OBLIO 65
MWIJIUOHOB JIET Ha3aJ. XOTs 3TO BEPOATHOCTh, U aCTEPOU]
MOXET YIacTh B cleAyolieM roay. Takxe Oblia nHpopmaus
PO HEMTPOHHYIO 3BE3/1Y, KOTOpast 3aJIeTUT K HaM B COJTHEUHYIO
cucteMmy uepe3 10 mummonoB set. U 31o He nckimroueHo. Ho
YUYUTBIBas MPOTrpecc B HaIM AHU, yepe3 1000 get mbl
paccenuMcest o BCeil cucteme, a uepe3 MUIIMOH OyJIeM >KUTh B
KOCMHUYECKHX IopoJiaX, KOTOpbIe OyIyT MyTeIIeCTBOBATh Uyepe3
CHUCTEMBI U 3aMEHST HaM JIOM.



Macca: 332 000 3eMHBIX
Pannyc: 696 000 kM, 109 3eMHBIX

Temneparypa nosepxuoctu: 5500 rpaaycoB
OO0O0pOT BOKPYT rajlakTH4ecKoro nenrpa: ~252 000 ner

[TomuMmoO 3BE31 €CTh YEPHBIE NBIPHI, 120 KOTOPBIX POKIAAIOTCSA
KXY CEKyHIy BO Beenennon. UTo, €Ciay ux UCIOJIb30BaTh
KaK JIMH3Y 151 TeJieckorna? Bmecto n3o0paxeHus SK30IIJIaHET B
1000 na 1000 nukceneit omarogapst Hamemy CoJHILY
(ConHeuHbIN rPaBUTAILIMOHHBINA TEJIECKOM ), YTO K€ Mbl YBUIUM?



[TOJIE3HBIE JOITOJIHEHWA



Ectb 11 xn3Hp B COJIHEYHOU CUCTEME ITOMUMO 3EMJISTH?

Bomnpoc 6ecriokouT Kak MpOCThIX JIOACH, TaK U YIEHBIX U
¢dunocodoB. becrmokonn OH MOYTH BCEX XOTsI ObI pa3 B )KU3HH.
MpbI 1 BHE3€MHas )KU3Hb — 3TO POJCTBEHHUKH, PAa3JydYCHHbIC
pacmpenuem Beenennoit. [lonoOHO ManeHbKOMY pEeOEHKY,
KOTOPOTI'O TSHET UCKATh POAHBIX, HAC TSHET UCKATh OPAThEB, C
KOTOphIMM Hac paznydmws Kocmoc. ConHeuHasi CHCTeMa KHAIITUT
OJIaronpUSTHBIMM IS )KM3HU MUpaMu. Eciii Mbl He Hal1EM
’KU3Hb B OJIAarONPUSATHBIX MOJAMOBEPXHOCTHBIX OK€aHax, B
MeTaHOBBIX 03¢pax TutaHa, B atMmocdepe BeHnepsl uinu moja
IOBEPXHOCTHIO Mapca, s mojararo, Mbl HAaUJIEM €€ TIe-TO €IIE B
Hamei cucteme. 0o ecTh eIe CTOJIbKO MECT B HEM, KOTOphIE
YeJI0BEK C1a00 M3y4ui, MU HE OTKPhLUT BoBCce. TOJBKO Ha
JAHHBIA MOMEHT OTKPBITO OKOJIO 10 CyTHUKOB M IIJIAHET, B
KOTOPBIX UMEIOTCSI OJIarONpUSTHBIE YCIOBUS JIJISI )KU3HU 110
3eMHBIM MepkaM. M TOIbKO 1151 )KU3HU B TOM OOJIUYNH, B
KOTOPOM OHa €CTh Ha 3emJie. UTo yk TaM, JJaKe CYIIECTBOBAHHUE
KW3HU B atMocdepe FOnurepa uckiaodyats He cTouT. HyxHO
TOJIBKO UCCJIE0BATh!



UHJIEKC
KU3HUTIPUTOJTHOCTHU
[UIAHET

Ha naHHBII MOMEHT caMbIMU MOMYJIIPHBIMU UHACKCAMU JIJISI
OIICHKHU IIIaHCA *KU3HU Ha HEOCCHBIX 00BEKTAX SBJISIOTCS 2
uuaekca: SEPHI, PHI. (Statistical-likelihood Exo-Planetary
Habitability Index), (Planetary Habitable index). ITepBsrii
OIICHUBAET MPUTOTHOCTh MOBEPXHOCTHU MJIAHETHI, BTOPOU OoJiee
pa3HooOpa3eH. Takke ecth nHIEKC ogoouu 3emun (ESI),
KOTOPBIM OIIEHMBAET IJIAHETY MO CPaBHEHUIO ¢ 3eMIIEH, rae |
MMEET caMa Hallla MJIaHeTa, ¥ YeM SK30ILIaHeTa OJIMKE K OLICHKE
1, Tem oHa OoJiee ABOMHUK 3emiH. OJHAKO 3TO HE 0O3HAYAET UYTO
Ha HEU UMEECTCS KU3Hb.



II1agera:

Mepkypuu

Benepa

3eMis

Mapc

Onwmrep

CarypH

Ypaun

Henryn

Turan

SEPHI:

0.066

0.248

0.258

ESI:

0.595

0.44

0.697

0.22

0.2

0.17

0.14

0.25

PHI:

0.39

0.97

0.56

0.4

0.4

0.28

0.28

0.64



OOTOI'PADPUUN C IPYI' X
MHPOB



JlyHa.



Benepa.




Twuran. 2005 ro.

CKOJIBKO € €€ YEJIOBEKY MPEICTOUT OTKPBITh B HAIIIEH
Conneunou cucreMe! [IoKOpUTh MIIAHETHI U CITYTHUKHA, CTPOUTH
TUTaHTCKUE BpaIAOIIUEcs reOMeTpUuIecKkre Purypel Ha
opburax CoJHila, 1a0bl HAC CMOTJIM HAUTH APYTrue
[IMBWIN3AINH, TTPOCTO 3aHUMASICh ACTPOHOMHUEH, a OOPaTHYIO
(Ty, KOoTOpast He cMOTPUT Ha COJIHIIE) CTOPOHY YCESTh
panuoteneckonamu! JloObIBaTh BOy Ha APYTUX TEIaX U UCKATh
KW3HB!



PACCTOAHUE OT 3EMJIN 1O IVIAHET

[Tnanera: Mun.PaccrosHue: Makxc.Paccrosinue:
Mepkypuit 82 MIJIH KM 217 MmH KM
Benepa 38 MJIH KM 261 muH KM
Mapc 55.76 maH KM 401 MIH KM
FOmuTep 588.5 MIIH KM 968.6 MITH KM
CarypH 1.2 mapz kM 1.66 mipx kM
Ypan 2.57 MIIpz1 KM 3.15 mapa km

Henryn 4.3 mapa km 4.6 mapa km



Ha aBryct 2022 roga, moarBep:xxaeHo He MeHee 5063
AK30ILIaHET, a emié 8833 uncisatcs B kanaugatax. Crimcok

sKk3o01uIaHeT, nHjaekc SEPHI kotopeix OosbIie, Wi paBHAETCS
0.9 (y 3emnu 1):

Kepler-62 f: 0.996
KOI-4878.01(kxanaunar): 0.988

Kepler-1229 b: 0.995
Kepler-186 f: 0.992

Kepler-442 b: 0.995
Kepler-452 b: 0.987

KOI-7235.01(kanaunaar): 0.967
Kepler-371 d(xkanauaar): 0.950

KOI-5554.01(kanauaar): 0.950
KOI-6108.01(kanauaar): 0.921

KOI-5948.01(xanauaar): 0.912
KOI-3456.02(kaaauaat): 0.910
KOI-6425.01(xaaauaat): 0.900

HNHTEpecHo, eCTh JIM HA HUX KU3HB?



[To cocTosiHuto Ha 2022 ToA, y IIIAHET U MPU3HAHHBIX
KapJIMKOBBIX IUIAHET B CYMME HAaCUUTHIBAETCA 215 CIyTHHUKOB,
13 KOTOPBIX:

53 He UMEI0T COOCTBEHHOI'O Ha3BaHUS
Okomno 10 uMeroT NoAITOBEPXHOCTHBIN OKEaH

2 6onwlie Mepkypust

"Kocmoc ecth BHYTpH HAC, MbI CAEHIAHBI U3 3BE3IHOTO

BEIIECTBA, MBI — 3TO CIIOCO0, KOTOPBIM KOCMOC MO3HAET cels."
2 2

Kapn Caran



HE CJIABAWCSL. Y TEBS BCE OJIYUUTCS.



