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Illustration by Ron Miller

OrpomMHas KameHHadA CBePXMNPUrogHas 418 XMU3HU N1aHeTa,
KoTOpas obpalliaeTca BOKPYr 3Be3/bl MeHblle Co/HLa, MO-
)KeT OKa3aTbCA KaK NMoxoxen Ha 3em/1to, Tak U COBEPLUEHHO
MHOW: ee NaHAWAdT CKopee Bcero byAeT cr/iaxkeHHbIM 13-3a
60/1bLLIEN CW/IbI TAMKECTH, @ pacTeHua ByayT He 3e/1eHbIMK,

a TEMHbIMMU, /yYLLie MOr/I0LLAIOLLMMU TYCK/bIA CBET 3BE€3/bl



ACTPOHOMMUA

PeHe Xesnep (Rene Heller) — goKTop Hayk, paboTatoLuii B UHCTUTYTE NPOUCXOKae-
HMA YHMBepcuTeTa MakmacTepa B npoBuHLMKM OHTapuo, KaHaaa, v y4acTHUK KaHaackom
acTpoburosoruyeckor obyyatoLLelt NporpamMmmsbl. 3aHUMaEeTCA CC/1eA0BaHMEM NpoLecca
006pa3oBaHMA 3K30M/1aHET, BONPOCaMu UX 0OHapyKeHUA, 3BO/IOL MU OpOUT M 0buTaemo-

Ob ABTOPE

CTHn. Heoc]mu,maano NPpU3HaH Ny4LlWLMM B MUP€ NOBAPOM HEMELKOIO MPOUCXOXKAEHUA —
cneumaZsimcTomMm no npuroToB/1I€HUKO pUCOBOIo NyguHra.

MBEM JM MBI HaJIy4llel B MUpe IJaHe-
Te? Hemenkuii puiocod u marematuk ['ot-
¢dpun BunesresnsMm JleO6HULL cHUTAI UMEHHO
TakK: B 1710 . oH nucaJi, 4To Halla IJIaHeTa
CO BCEMHU €€ U3bAHAMU — CaAMOE IIPEKPACHOE
MecTo Ha cBeTe. MbIcib JIeMOHUIIA OTKPHI-

TO BBICMESAJIM KAK HEHAYYHYIO: €T0 YIIPECKA-

JI1 B TOM, YTO OH IIPUHUMAET JKeJlaeMoe 3a AercTBUTeabHoe. Haubomee
OTJINYUJICA B 9TOM PpPaHIy3CKUH ITrcaTenab BoasTep B cBoed puaocod-
ckoli moBecTu «Kanausa, nimu OntuMmusmy. Ho JleliGHUIA TToiie p:RUBaja
10 MeHBIIIer Mepe ofHa IpyHa yYeHbIX — aCTPOHOMBI, KOTOPBIE Ha IIPO-
TSKEHUN MHOTUX JEeCATUIETUN N3ydaId IIPOCTPAHCTBO 3a peiejlaMUu
CoJTHEYHOU CUCTEMBI U paccMaTpUBaJIu 3€EMJIIO KaK 30JI0TOM CTaHIapT.

[TockoJbKY obuTaTenu 3eMJId — €JUHCTBEHHAS U3-
BecTHas HaM popMa }KU3HHU, 3TO JAET HEKOTOPHIE OC-
HOBAHHUS CYMTATh HAILy IJIAHETY 3TAJOHOM IIPU II0-
HCKaX KU3HU I/le-1nbo elre, HalIlpuMep B Haubosee
CXOJHBIX C 3eMHBIMU 006J1acTAX Ha Mapce UJIH CIIyT-
Huke IOnurepa EBpone, Ha KoTopoM ecThb Boga. OpHa-
KO C OTKPBITHEM IIOTEHIIMAJIbHO OOUTAEMBIX IIJIAHET,
o6palamiuxcsa BOKPYT APyTruX 3Be3/] (MX Ha3bIBAIOT
9K30IlJIAaHETAMH), 9TOT F€OLEHTPUYECKUH ITOAX0/L BBI-
3bIBAET COMHEHHUE.

3a nocsnenHue 20 ¢ He60IBIINM JI€T aCTPOHOMBEI OT-
KpBLIU 6oJiee 1,8 ThIC. 9K30IJIAHET, a COIJIACHO CTaTH-
CTHUKe, B Hamlel l'aysakTuke ux He MmeHee 100 Mupa.
V13 MUpOB, 06HAPYKEHHBIX K HACTOAIEMY BpeMeHU,

0 OCHOBHbIE MNO/1I0KEHUA

JIMIIb HEMHOT'ME 4YeM-TO HaIlloMHUHAT 3emiIo. OHU
OTIMNYAIOTCA OT Hallleyd IIJIaHETHl IapaMeTpaMHU Op-
6UT, pasMepaMH, COCTAaBOM U CTPOEHHEM, a KpOMe
TOro obpamarTcsa BOKPYT caMBbIX Pa3HOOOPa3HBIX
3Be3/l, B TOM YHCJIE CYIIeCTBEHHO MEHBIIUX II0 pa3-
MepY U 3HAYUTEJbHO YCTYyHAIOIUX II0 CBETUMOCTU
"HameMy CoinHIy. MHoroo6pasue CBOMCTB 3K30ILjIa-
HET HAaBOJAUT Ha MBICJIb, YTO 3eMJId JeHCTBUTEIBHO
MOMKET OBITh HE JIYUIIINUM MECTOM JJI KU3HU. YCJIO0-
BUS Ha HEKOTOPBIX 3K30IJIaHETaX, CyIeCTBEHHO OT-
JIMYAIOIIMXCA OT HaIllel, MOTyT CIIoco6¢cTBOBaTh Qop-
MHPOBAHUIO U NOAJEPKAHUIO CTAOMIBbHOM 6rocdepshl.
U, BOBMOKHO, UIMEHHO Ha HUX CJeAyeT UCKATh BHe-
3€MHYIO I BHECOJIHEYHYIO JKU3Hb.

B ACTPOHOMbI 3aHUMAIOTCA MOMCKAMU MOXOKUX Ha 3eM/IH0 N/1aHeT, 06PaLLAtOLLUXCA BOKPYT MO406HbIX HaleMy CO/HLLY 3BE34,.
m O6Hapy)KeHMe MOXOXKMX Ha 3eM/It0 M/IAHET HAXOAUTCA Ha Npe/e/ie COBPEMEHHbIX TEXHUYECKMX BO3MOMKHOCTEN.
® OGHapyXuTb KpyMHble CBepx3em/1, obpallatoLneca BOKPYr He60/IbLLINX 3BE34, /1erye, K TOMY e OHW, BO3MOXKHO, Npe/ACTaB-

NAT co60M NAaHeTbl Hanbo1ee pacnpoCTPaHEHHOro TUMa.

m Cor/lacHO HOBENLIUM rMnoTe3am, Takne CUCTeéMbl —HapAAgy ¢ MaCCUBHbIMU CNYTHUKAMU Ta30BbIX M/1IaHET-TUFaHTOB — MOTYT ObITb
CBEPXMPUTOAHBIMU ANA XKU3HU, T.€. bosnee NpUrogHbIMU, 4HemM Halla n/iaHeTa.
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ACTPOHOMMA

HECOBepI.I.IeHHaﬂ n/1aHeTa

KoHeuHo, y HaIlIe# JIaHe Tl MHOKECTBO IOCTOUHCTB,
61arofaps KOTOPBIM OHA IIPEACTABJIAETCA Heallb-
HBIM MECTOM JJIfl CYIlleCTBOBAHUS KHU3HU. 3eMJIs 00-
pamraeTcsa BOKPYT 3Be3/bl CPeJHEro Bo3pacTa, KOTo-
pas cTabuiIbHO CUSET Ha NPOTAKEHUU MUJIJINAPIOB
JIET, CO3/laB YCJIOBUA AJA 3aPOKIACHUA U IOAAePKaA-
HUSA KU3HU. S3HAUUTEIbHYIO YacTh IIOBEPXHOCTH ILjIa-
HEeTHhI 3aHUMAIOT OKE€aHBbI, YTO O0'bACHAETCS TEM, UYTO
oHa JBHiKeTcA BOKpYyT CosiHIIA B Ipelenax Tak Ha-
3bIBAEMOM 30HBI :KU3HU, Y3KOU II0JIOCHI, T[€ U3JIyue-
HUe 3Be3/bl He CJUIIKOM BEJINKO, HO U HE OUeHb cJja-
60. Ha nnaHeTaX, HaxoaAmmuxca O6nauxe K COMHILY,
BoJla IIpeBpamiaeTcd B Iap, a gajibiie — Bien. Kpo-
Me TOro, y 3eMJId NOAXOAAIIUN JJIA KU3HU pasMep:
OHa JI0CTAaTOYHO BeJIMKA, YTOObI 61arogapsa rpaBUTa-
IIUU YIEePKUBATh CTaOUIBbHYIO aTMocdepy, HO JocTa-
TOYHO MaJja, 4ToObl 110/ Ae¥iICTBUEM TOH ke IpaBUTa-
MU IUIOTHBINA, HEIIPOHUIIAEMBIN JJIS CBeTa IIOKPOB
He OKyTaJl IjaHeTy. [loggep:kaHUIO KU3HU 6Jaro-
OPUATCTBYIOT pa3Mepbl 3eMJIU U €€ TBepPAOoe COCTO-
fAHUe, a TaKiKe peryjaupymonasa KINMaT TeKTOHUKA
IJINT 1 MAarHUTHOE T10JIe, KOTOpOoe 3aIuInaet 6ruocde-
Py OT ol1acHOM KOCMHUYeCKON pagualiyuu.

OpHaKo 4yeM IVIyGike ydeHble HCCIeLYIOT CII0CcO6-
HOCTPb Halley MJIaHeThl K HOJIEPKAHUIO JKU3HU, TEM
siCHee CTAHOBUTCSH, YTO OHA JAJIs 9TOr'0 HE 0YEHb-TO
noaxonuT. CerogHsa OTHOCUTEJIbHO GoJblllasg 4acThb
ee TeppUTOPHUU ocTaeTcs Oe3KU3HEHHOU — BCIIOM-
HHUM O 3aCYILINBBIX ITYCTBIHAX, CKYJIHBIX TUTATEb-
HBIMHY BelleCTBaMU INIyOMHAX OKEaHOB U CKOBAHHBIX
Mep3JIOTOM MOJAPHBIX obsnacTax. K Tromy ke oburae-
MOCTb 3eMJIU CO BpeMeHeM MeHseTcsA. Tak, B TedeHUe
GosblIell yacTH KaMEHHOYTOJIbHOTO IIepuoja, HpU-
MepHO 350-300 MuIH JIeT Ha3aj, aTMocdepa IJIaHeThI
6bliIa Telllee, B Hel collepikasioch 60JIbIIIe IapOB BOJBI
U KHCJI0opoJa, UyeM cefiyac. B Mopax mpornseTanau pa-
KooOpa3Hble, pPhIObl 1 KOpaJljibl, KOHTUHEHTH! OBbLIU
HOKPBITHI IIBIITHBIMHY JIECAMUY, 2 HACEKOMBIE U pyTrue
Has3eMHbIe CyIllecTBa JOCTUT AN OIPOMHBIX Pa3MepOB.
3emJig KaMeHHOYTOJBHOTO Ileproja Obliia criocoGHa
0o6ecIIeuynuTh CyNIieCTBOBaAaHUE 3HAYUTEIbHO 60JIbIIIEro
KoJn4YecTBa 6MOMACCHI, YEM B HAIIIU JHU, a 9TO O3HA-
4aeT, YTO CEroJHs OHA MeHee obuTaeMa, YeM B JIPEB-
HUe BpeMeHa.

Janee: MBI 3HaeM, 4TO B OyAylieM 3eMJd CTAHET
elje MeHee IPUTOAHOMN A KU3HU. [IpuMepHO dyepe3
5 mupg et CoJIHIle U3pacXoAyeT CBO€ BOJOPOIHOE TO-
IJINBO, B €r0 HeJApaxX HauyHeTCsA IIpeBpalleHue I'eIns
B yIJIEPOJI, AIPO COKMETCS, a BHEIITHUE CJIOU PACIIH-
pATCcA — Hallla 3Be3/ia IPEeBPATUTCA B KPACHBIHN I'U-
TaHT, KOTOPBIY ucneneauT 3emuao. OZHAKO KU3Hb
Ha 3eMJle yracHeT 3aJI0JIro 10 3Toro. ITo mepe TOro Kak
CoJrHIIE CIKUTaeT BOAOPO/I, TeMIIEpaTypa ero sapa mo-
CTEIIEHHO BO3pacTaeT, YTO COIIPOBOMKAAETCA MEIJIEH-
HBIM yBeJINYE€HNEM CBETUMOCTH — IpUMepHO Ha 10%
3a MUJLIMAPZ JeT. OTO O03HAadaeT, YTO 30HA KU3HU
CO BpeMEHEeM OTOJBUTAETCA BCE JaJIbIIle OT HAIIEro
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CBETHJIA U B KOHIIEe KOHIIOB OKAaKeTCHA 3a IIpejea-
MU opOuTHI 3eMin. UYTo elre XysKe, COTJIAaCHO HeJaBHO
IIPOBEJIEHHBIM pacdeTaM, 3eMJId HaXOAUTCA He B ce-
pefrHe 3ToM 30HBI, a BOJIN3U €€ BHYTPEHHEro Kpasd,
ViK€ IIPUOIMIKAACH K TPAHUIIE IIeperpena.
CrnenoBaTesbHO, B Te€YEHHUE IIPUMEPHO MOy MHUJLIIN-
apza jeT Hame CoJsHIle 6yZileT CBETUTh TaK IPKO, YTO
KJIMMAaT Ha 3emJie 6yZeT CTAHOBUTHCA BCe Gojiee Hey-
CTOUYUBBIM, ITPEACTABIAIONINM YIPO3y CyIIeCTBOBA-
HUIO CJIOKHBIX MHOTOKJIETOYHBIX (OPM KU3HU. [Ipu-
MepHO yepe3 1,75 MuIp/ jIeT HaIlla [IJIaHeTa HarpeeTcs
HACTOJIBKO, YTO €€ OKeaHBbI HCHAPATCH, UCKJIIOUYUB CY-
iecTBOBaHUE JTIO0BIX, Jae IPOCTEUITUX (POPM KU3-
HU. PaKTUYECKU BpeMeHa pacliBeTa KU3HU Ha 3eM-
Jie MUHOBaJIU, U 6rocdepa ObICTPO ABUIKETCA K UCUe3-
HOBEHUIO. Bce roBOpPUT 0 TOM, YTO yiKe ceiffuyac Hama
mIaHeTa obuTaeMa JHUIIb B CAMOM MaJION CTEIIeHU.

B nouckax npurogHoro AAa XUsHu mmpa

B 2012 r. g BoepBble 3agyMajca HaJ TeM, KaK MO-
I'yT BBIMIAAETHh MUPBI, 6ojiee IIPUTOAHBIE JJIS KU3-
HU; B TO BpeMd A 3aHUMaJCd IOMCKaMU IPU3HAaKOB
JKM3HU HAa MAaCCUBHBIX CIIyTHUKAaX ra30oBbIX IIJIAHET-
ruraaToB. O6pamarmuiica Bokpyr IOnurepa 'anu-
MeJ — caMbI¥ KPYIHBIHN CIIy THUK BO Bcell COJTHEYHOMU
cucTeMe, Macca KOTOporo cocraBifdeT Bcero 2,5%
Macchl 3eMJIH, — CJAHIIKOM MaJl, 4ToObl cTabuIBHO
yaepxuBaTh arMocdepy, mogo6HY0 TOU, YTO OKpPY-
JKaeT Hally IjaHeTy. Ho 4 moHuMal, 4To B APyTruUx
IJIaHETHBIX CUCTeMaX MOTYT CyHIeCTBOBAThb CIYT-
HUKH, CPAaBHUMBIE 110 Macce ¢ 3eMJel, KoTopble 006-
paiamoTcA BOKPYT ra30BbIX TUTAHTOB M HAXOAATCH
B IIpe/iesiaX 30HbI ¥KkM3HU CBOUX 3B€3/l, U UX aTMoc(pe-
pa Mo:keT OBITH ITOXO0Ka Ha 3eMHYIO.

Taxue MacCUBHBIE dK30CIIYTHUKH MOTYT OKa3aThCH
I PUTOAHBIMH I }KU3HU Oyiarofapsa HAJIUYHUIO pa3Ho-
00pa3HbIX UCTOYHUKOB 9HEPIUU, HEOOXOAUMBIX JJI
cyliecTBoBaHUA Ouocdepnl. B oTiimuyue oT 3emMiw,
JKU3Hb Ha KOTOPOU MOYTH IIeJIUKOM 3aBUCHUT OT COH-
I1a, CBEPXITPUTO/IHBIE 9K30CIIy THUKU MOTY T IOy YaTh
CBET WU TEIJIO, UCIIyCKAaeMBble U OTpaskaeMble€ OT UX
OIMKaNIIUX IIJIaHET-TUTAHTOB, U JlasKe CYIIeCTBO-
BaTh 3a CYET CO3/1aBAaEMOr0 3THMU IIJIaHETAMH rpa-
BUTAIIMOHHOTO IToyad. Ha ciiyTHHEK, obOpamaonuica
BOKPYT TMTaHTCKOU IJIAaHETHI, AEUCTBYIOT EPUOAU-
YeCcKHe MNPUJINUBHBIE CUJbI, KOTOpPbIEe 1e(OPMUPYIOT
€ro TO B OJTHOM, TO B IPYT'OM HAaIIpaBJIEHUH, IIOPOK-
Jlasg TpeHue, KOTOpOoe HAarpeBaeT CIIyTHUK U3HYTPU.
B03MO¥HO, UMEHHO MO/, IeUCTBUEM 3TOrO INPUIUB-
HOI'0 Harpesa o/ I0BEPXHOCThIO EBpoOIbI, ClIyTHUKA
IOnurepa, u OHnenaga, cnyrHuka CarypHa, o6paso-
BQJIMCh OK€aHbI. 9TO TOBOPUT O TOM, YTO pas3Hoobpa-
31€ UCTOYHUKOB SHEPIrUM MOKET OKa3aTbCsA MaJIKOU
0 IBYX KOHIIAX JIJI1 MAaCCUBHBIX 9K30CHYTHUKOB, I10-
CKOJIBKY JaKke He3HauUTeJbHOe HapyIllleHHue paBHO-
BECUA MEKJY IMepeKpPbIBAIIUMUCA HCTOYHUKAMU
SHEPTrUH CIIOCOOHO MPeBPaTUTh MUP B HEIPUTOLHBIN
JJIs1 OOUTaHUS.



3em/A u cBepx3emau

MPEMMYLLECTBA CBEPX3EME/Ib
KAK MECT CYLWLECTBOBAHUA KN3HU

ACTPOHOMBI ULLLY T MPU3HAKM }KMU3HU B OKPECTHOCTU APYruxX 3B€34,
o6pallas ocob6oe BHUMaHUE Ha CBEPX3eM/IU — M/IaHeThl, 40 AEeCATH
pas pas 60/1ee MacCUBHbIe, YeM Hallia, HO MEHbLUKE, YeM Fra3oBble
FUraHTbl, U, NO-BUAUMOMY, TBepAblie. Ocobblii MHTEpec NpeACTaB/A-
10T CBEPX3€M/IH, B iBa pa3a npesbillaoLmue 3em/10 no macce, no-
CKO/IbKY OHM 06/13a10T pAgOM 0cO6eHHOCTE, AenatoLnX UxX
NOTEHLMa/IbHO CBEPXMPUrOAHBIMU A/ XKU3HMU, T.€. 6osiee
«APY’KeCTBEHHbIMMW», YeM HaLIa N/aHeTa.

KusHb Ha 3emne

BO MHOrMX OTHOLUEHMAX HALUA N/aHeTa
npeAcTaB/AaeTCA ONTUMA/IbHbIM MECTOM A/A
BO3HMKHOBEHMUS U NOAAEPKAHUSA KUSHU.
OHa HaXxoAUTCA HAa YAa4YHOM PacCTOAHUU

OT cTabuU/IbHOM 3Be3/4bl CPeAHEero Bo3pacra,
Ha Heli eCTb r1ly60KOBOAHbIE OKEaHbl, MO-
KpbiBaoLlue 60/blUYI0 YacTb NOBEPXHOCTH,
M 06LIMPHbIE KOHTUHEHTbI, MPUrOAHbIE A4/A
}KU3HU. [/1aHeTa 4O0CTaTOYHO Be/IMKa, YTO6bI
CTabu/bHO yaepKuBaTb aTMocdepy, HO U go-
CTAaTOYHO Ma/a, YTO6bI Ha Heli He MOT/IU Ha-
Kan/uBaTbCA rybuTe/ibHble A/AA X KU3HU rasbl.
3em/sl OTHOCUTCA K KaTeropmMm KaMmeHHbIX
N/1aHeT, B €e Hegpax COXPAHAETCA 3HAYUTE/Ib-
HOE KO/IMYeCTBO Ten/a A/ NoaAep:KaHus
CTabuansupyioLLei KAMMaT TEKTOHUKU NAUT
1 3alLMLLAIOLLEro N/aHeTy MarHUTHOrO No/A.

KusHo B CBEPXNpUrogHOM Mupe
KameHHas cBepxnpurogHas cBepxsems
NpUMEpPHO BABOE MacCUBHEE Hallel N/1aHeTbl;
13-3a 60/1bLlEe CU/IbI TAPKECTU OKYThiBaloLLLadA ee
aTmocdepa nj1oTHee, BC/1eACTBUE UHTEHCUBHO-
ro BbIBETPMBAHUSA ropbl HE C/IMLUKOM BbICOKME,
pe/ibed NOBEpXHOCTHU N/I0CKUIA. ITO CKOpee Bce-
ro «OCTPOBHOI1 MUP», @ HE MPUBbIYHbINA HAaM MUP
€ r1y60KUMU OK€AHAMU U OFPOMHbBIMMU KOHTH-
HeHTamu. Bo3mMo3KHO, TaKas reorpa¢us 6os1ee
6/1aronpuATHA A4/191 XKU3HU, €C/IU BCMOMHMUTD,
4YTO pa3po3HeHHble 3eMHble apXunesnarm — 3To
MecTa Hanb0o/1bLIero 6M0/10rM4ecKkoro pa3Hoo-
6pasud Ha nnaHeTe. U Bce e pasragKy TalHbl
CBEPXMPUrogHOCTU A/ XKU3HU CBEPX3eM/IU
c/1eAyeT UCKaTb B HeApax CaMoM NAaHeTbl.
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HecnokoiiHoe sgpo
KameHHas cBepx3emas, BgBoe npeBoCxoaAlLas

Mo Mmacce Hally n/1aHeTy, COAEPXKUT 3HAYUTE/IbHO 60/1b-
e BHYyTpEeHHEero Ten/a, COXpaHMBLUErocs ewie C anoxu
¢popmHpoBaHUA U NOAAEPKMBAEMOrO pacnagom
PaAMOaKTUBHBIX 3/1€MEHTOB B MaHTuu. Mog geincTeu-
€M 3TOro Tern/a y CcBepxsem/iu Mmor/io oGpasoBaTbcn
Bpallaloleeca pacn/iaB/ieHHOe A4po, nogo6Hoe Tomy,
YTO eCTb y Haluei 3emM/1M, HO NPOU3OLL/IO 3TO ropasao
paHblue. Mpouecchl, NpoTeKawLMe B XMAKOM Aape,
MOPO’KAAIOT BOKPYT N/IaHETbl MOLHOE MarHUTHOE
no/ie, KOTOpoe 3alyuilaeT ee aTMocpepy U NnoBepx-
HOCTb OT BbICOKO3HEPTrUYHbIX KOCMUYECKUX nyqeﬁ.

PYroBOpOT yriepoga

50/IbLLIOE KO/IMYECTBO KOHBEKTUBHOrO Ten/a (opaHicessie
Cmpe/iKu) B HeApax CBEpX3eM/u NoAA€ePKUBAECT BY/IKa-
HUYECKYIO AEeATE/IbHOCTb U TEKTOHUKY M/IUT f0/IblUe, YeM
3TO NPOUCXOAUT Ha 3em/ie. DTU NPoLEeCccbl HEO6XOAUMBI
ANA peryaAsLMmu KpyroBopoTa yr/1epoga Ha niaHere

1 cTabuamsauum Kaumara. Mpu usBepReHUmn BY/IKaHOB

B aTMoc¢epy Bbi6pacbiBaeTCA packa/eHHbII AMOKCHUA
yrnepoga, KOTopblii 3aTem BMecTe C 0cagKaMu NMPOHUKa-
€T B ropHble nopogbl. [og AeicTBUEM TEKTOHMKU NAUT
3TU NOPO/AbI ONYCKAOTCA BO BHYTPEHHUE C/I0U N/NAHETDI,
OTKYAQA AUOKCUA YI/IepOAa NPYU U3BEPKEHUN BY/IKAHOB
CHOBa nonagaert B aTmoc¢epy. COr/acHo CylecTBYOLUM
MO/AeNsAM, CBepPX3eM/H, OT ABYX A0 MATU pa3 NnpeBbilLalo-
LMe Mo Macce Hally N/aHeTy, MOryT OKa3aTbCA C/IMLIKOM
60/1bLINMU A/1A MOAAEPKAHUA TEKTOHUKM M/IUT, TO3TOMY
n/aHeThbl, NPUMEPHO BABoe 60/1ee MacCUBHbIE, Yem 3em/d,
OKas3blBaloTCA Hanbo/1ee NoAXoAALLMMU U3 BCEX CBEpX3e-
Me/Ib KaHAMAATaMM Ha PO/Ib CBEPXMPUTrOAHBIX A4/1A XKU3HU.

abU/NIbHOCTb CUAHUA 3B€3/4bl

061TaeMOoCThb N/1IaHeThbl — BHE 3aBUCMMOCTHU OT ee 0COBEHHOCTE — onpeae/AeTca npexae
BCEro XapakTepuCcTMKaMu 3Be3/bl, BOKPYr KOTOPO#i OHa o6paLyaeTcA. 3B€34bl MEHbLUME HALLEro
Co/IHL|a PacxoAyloT CBOe AAepHOe TonAuBo 60/1ee SKOHOMHO U CBETAT 3HA4YUTE/IbHO A0/1blle, TaK
4YTO y UX N/aHeT ropasgo 60/blue BpemeHu a1A GopMUPOBaHUA CTabuibHOM 6uocdepsl. B otiu-
4ue ot CO/HLA, NPOAO/IKUTE/NILHOCTb }KU3HM KOTOPOrO OLLEHMBAETCA B 10 M/PA /IET, KPOLUEYHbIE
TYCK/Ible 3Be34bl, Tak Ha3biBaemble K-Kap/IMKu, CBETAT MHOTUE AECATKU MU/I/IUAPAOB /€T, NoA-
AepkuBas XKu3Hb. TakKUM 06pasom, MaseHbK1e CBEpX3em/u, obpallatoLuecs BOKpYr K-kap/inkos
B Npee/ax 30Hbl XKM3HU, MOTYT OKa3aTbCA UAEa/IbHbIM MECTOM A/1A MPOLBETAHUA KU3HU.

Illustration by Ron Miller (planets) and Jen Christiansen (inset)
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Co/Hue nepecTaeT 6bITb UCTOYHUKOM KU3HU?

CYAbBA OBUTAEMBbIX NM/IAHET

3a BpemA CyLL,eCcTBOBaHUA Ye/si0BeYeCTBa 30HaA KU3HU 3BE3-
Abl OCTAeTCA Hen3MeHHOM. Ho 3Be3/bl CBETAT Ha NpoTaAxe-
HUWM MWU/A/IMAPAOB /1ET, U C TEYeHWeM BpeMEHU 3Ta 30Ha OTAA-
NAETCA OT HUX, OCTaB/AAA obuTaemMble MUPLI 3a Npegesnamu
CBOel BHyTpeHHeil rpaHuubl. CerogHsa 3em/A HaxoAuTCsA
B6/1M31 BHYTPEHHEro Kpas 30Hbl KU3HK CO/HLA, U MpUMep-
HO Yepes 1,75 M/IPA /1e€T Ha Halle NlaHeTe CTaHeT C/IULLKOM
’KapKo, 4TOGbI BOAA MOI/1a HAXOAUTLCA B }KUAKOM COCTOAHUM.
MasieHbKMe 3Be3/bl CBETAT TyCK/ee U Ao/blue, Yyem Co/HLe,
UX 30HbI KM3HU OTAA/NAOTCA OT CBETW/1a B TEYEHME feCATKOB
MU/I/INAPAO0B /€T, YTO MOTEHLMA/IbHO NPOA/IeBaeT Bpema Cy-
LL|eCTBOBAHMA }KU3HU Ha UX M/1aHeTax.

3,5 M/pg et
Hasag

ConHue @ © O6uTaemasn
————] 3ewmnA

1a.e.
(150 M/IH KM)

CerogHsa

CnyctAa 1,75 mMApa net

® °
be3xun3HeHHasA
3emana
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IToka ¢ 1OCTOBEPHOCTBIO HEe 0GHAPYKEHO HU OJTHOTO
39K30CIIyTHUKA — HU 0O6UTaeMoro, H1U 0€3:KN3HEHHO-
ro, HO paHO WUJM MO3JHO 3TO cilydurcsa. CBUAETENb-
CTBO TOMY — apXWBHBIE JaHHBIE, II0JIy4YEHHBIE C I10-
MolIllbio o6cepBaTOPU, HATpUMep IIPHUHAAJIeKAIIIe-
ro NASA xocmuueckoro Tejeckona «Kemiep». Cerogua
0 CyIlIeCTBOBAHUU TaKUX O0'bEKTOB U HAJIUYUU KU3-
HU Ha HUX MOKHO FTOBOPUTH JIMIIIb TMIIOTETUYECKU.

C Apyroil CTOPOHBI, HE UCKJIIOYEHO, YTO CBEPXIIPU-
TOJAHBIE IJIf KU3HU IIJIAHETHI y:Ke HaXOAATCA B Ha-
oIeM KaTaJIoTe 3JK30IJIAHET M KOCMHUYECKHUX Tell,
NpeTEeHAYIOIUX Ha 8TOT cTaTyc. Bce mepBbie 3K30-
IJIaHETHhI, OTKPBITHIE B cepeauHe 1990-x rr., okasa-
JINCh F'a30BBIMU I'MI'aHTAMU, CPAaBHUMBIMHU 110 Macce
c IOnuTtepom, KoTopble 06paIIaloTCs CIUIIKOM OJIN3-
KO K CBOMM 3Be3JjaM, YT06bI Ha HUX MOTJIa 3aPOAUTh-
cA U3Hb. Ho 110 Mepe coBepIIeHCTBOBAHUA TEXHUKU
IOMCKA CTaJId 00HAPYKUBATHCS CyIIECTBEHHO MEHb-
mue IUIAHEeTHI, KOTOPble ABMMKYTCS II0 yAaJ€HHBIM
u 6ojiee MOAXOAAINUM JJIA KU3HU opbuTaM. Bosb-
LIIMHCTBO IIJIAHET, OTKPBITHIX B IIOCJIEJHUE HECKOJIb-
KO JIET, TAK Ha3blBaeMble CBEPX3EMJIH, [0 JECATHU pa3
NpeBBIMIAIOT HAIIy IJIAaHETY IIo Macce, UX Auame-
TPBlI BAPbUPYIOT OT AUaMeTpa 3eMJH J0 JuaMeTpa
Henryna. C BuUAy OHU IIPAaKTU4YECKU HUYEM HE OT-
JINYaIOTCsA OT T€X, 4TO oOpallalTcsa BOKPYT APYTUX
3Be3[, ofHaKo BOKPYr CoJIHIIa HE ABUMKETCA HU OJ-
HOM, NMoxoskel Ha HUX, UTo AenaeT COTHEYHYIO CUCTe-
MY YHUKaQJIbHOM.

BepoATHO, MHOTHE U3 CAMBIX KPYIIHBIX U MAaCCHUB-
HBIX CBEPX3€MeJIb OKYyTaHBbI TOJICTOM IJIOTHOM aTMO-
cdepoii, 0TUYero OHU MOXO0KU CKopee Ha MUHU-IOIH-
Tepbl, Y4eM Ha OTPOMHOr0 pasmepa 3emiro. Ho HeKoTo-
pBle caMble MaJIEHbKHE U3 9TUX MUPOB BJBO€ 60JIbIIIEe
3eMJIt U, II0-BUANMOMY, UMEIOT TAKOM 3Ke COCTaB, KaK
3eMuid, T.€. OHU KeJIe30KaMeHHbIe. A eCJIM OHU JBU-
JKYyTCsS BOKPYT CBOMX 3Be€3]l B IIpeJielaX 30HBbI KU3-
HHU, TO Ha UX IIOBEPXHOCTHU B U300MJINU IIPUCY TCTBYET
BOJia B JKMJKOM COCTOAHMUMU. Tennepb MBI 3HA€M, 4YTO He-
KOTOPOE YMCJIO IOTEHIIUAIBHO TBEP/BIX CBEPX3€MeEb
o6palaeTcsa BOKPYT TaK Has3blBaeMbIX M-KapJIMKOB
u K-KapJIUMKOB — 3B€3J], MEHBIINX II0 pasMepaM,
He TAaKUX APKUX U ropasfo 6ojee cTapblX, YeM Hallle
CouHile. Hak rnokasaju pe3yabTaThl MOJAEIUPOBAHMSA,
BBIIIOJJHEHHOTO HEJaBHO MHOIO COBMECTHO C KOJLJIE-
rod l:xoHom ApmcTpoHroMm (John Armstrong), pusu-
KOM U3 YHuBepcuTeTa Bebepa, oT4yacTu 110 IpUYUHE
60JIBIIION ITPOJOJIFUTEIbHOCTHU AKU3HU X KPOXOTHBIX
3B€3J] 9TU OTPOMHBIE 3€MJIU IIPEICTABJIAITCA HANb0-
Jlee BEPOATHBIMU KaHAUAATAMU Ha POJIb CBEPXIIPU-
TOAHBIX JJIS }KU3HU MUPOB.

MpeumylecTea goArosneTus

Mosa pab6oTa Hayajlachb C OCOBHAHUA TOTO, UTO JIOJI-
FOKUBYIAsg 3Be3[a-X03fUH — 35TO OCHOBONOJATA-
IOIUI 9JIEMEHT YCJIOBUU JUISI JKU3HU; B KOHIIE KOH-
[I0B, MaJIOBEPOSITHO, YTO Guocdepa IIaHeThl Iepe-
sKUBeT rubesnb 3Be3npl. Hamemy CosHIy 4,6 MIpa
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JIeT, U OHO HaXOAUTCSA IIPUMEPHO B CEpPeUHE CBOET0
sKHU3HEeHHOro nyTu. Eciau 661 CosHIlE ObIJI0 HEMHOIO
MEHBIIIE 10 pa3Mepy, OHO IIPeACTABJIAIO ObI COOOM I'o-
pasjo 6ojee fonroxuByIni K-kapauk. Takue Kapiu-
KM 06/1aal0T MEHBIIIUM CyMMapHBIM 3aI1acoM f/Iep-
HOTO TOILIIMBA, UeM 6ojiee MaCcCHUBHBIE 3B€3/bl, HO OHU
HUCHOJb3YIOT €ro 6ojiee SKOHOMHO, 4YTO IIPOAJIeBaeT
UX ¥KU3HBb. K-KapJIMKU CpeJHEro Bo3pacTa, KOTOPBIX
MBI HabI0aeM CerogHd, Ha MUJJIMApPABI JeT cTap-
me CosrHIIA ¥ 6YAYT IIPOJOIKATE CBETUTD €IIle MUJI-
JrapAsbl JIeT IIocje TOro, Kak Hallla 3Be3Ja [IoracHeT.
Taxrkum o6pasom, y 1060t 6rocdepbl UX TOTEHITUAIb-
HBIX IIJTAaHEeT ropas o 6oJIbllle BpeMEHU [ 3BOJTIOIUN
U IOCTUKEHUA 6Mopa3Hoobpas3ud.

CseT K-kapiuKa KaskeTcs 6oj1ee KpacHBIM, Y€M HUC-
xogAmuU#i oT ColHIIA, TOTOMY YTO MAKCHUMyM 3d-
(pEeKTUBHOCTHU B €T0 CIIEKTPe CABUHYT B CTOPOHY HH-
¢ppakpacHoro guamasoHa, OAHAKO 3TO He JAOJLKHO
NpenATCTBOBATE (OTOCHMHTE3y. M-KapJINKH MEHb-
11Ie 110 pa3Mepy, OHU 6oJiee 9JKOHOMHO PacXoAyIOT BO-
JIOPOHOE TOIIJIUBO U MOTYT CTA6GMJIBHO CBETUTH €ellle
COTHU MIJIJIUAPAOB JIET, HO 3TOT CBET TaK ciaab, 4To
UX 30HBI }JKM3HU PACIIONATaI0TCs OUeHb OJIM3KO K 3BE3-
Jie, IO3TOMY ABHKYIIUeCA BOKPYT HUX MJaHETHI IOJ-
Bep:KEHBI BO3/IeICTBUIO 3B€3/THBIX BCIBIIIIEK U APYTUX
OMaCHBIX ABJIeHUN. OTIN4Yasch 6OJbIIEH AIUTEIHLHO-
CTBIO BOJIIONIMY, yeM Halle CojiHIe, HO He TaKUe TY-
CKJIBIE, KaK M-Kapauku, K-KapJuKH, BO3MOMKHO, HAH-
6oJiee 61aTONPUATHBI /11 BOSHUKHOBEHUA U IIPOIIBe-
TaHUA PAAOM C HUMU KU3HU.

CerogHs HEKOTOpPBIE U3 3TUX 3BE€3/-0JTOKUTENeH
MOT'yT OKa3aThCA FaBaHbIO AJ1d TBEPABIX IIJIaHET TUIIA
«CBepX3eMJs», KOTOpble Ha HECKOJIbKO MUJLINApPAOB
jet crapuie CoTHEYHOM CUCTEMBI. BO3MOMXKHO, :KU3HB
3apoAuiiach B 9TUX IJIAHETHBIX CHCTeMaX 3a/0JIro
Jlo mosiBJIeHUs Hamlero CojHIIa, MpolBeTas U pa3BU-
BasfCh B TeYeHUEe MUJIJINAPAOB JIeT 10 TOTO, KaK B IIep-
BOOBITHOM OK€aHe€ IOHOM 3eMJIH, IIOXOMKEM Ha ropsd-
quil 6yJIbOH, NOABUJIACH IepBad OpraHUYecKas MO-
JeKyyna. YTo MeHs 0COOEHHO BJOXHOBJSAET, TAK 3TO
NoTeHIIMaIbHasdA CHOCOOGHOCTH GUOochephl APEBHUX
MUPOB BHJOU3MEHATH OKPYKAIIIYIO CPpeAy TaKUM
o6pa3oM, UTO 3TO IPUBOJAUT K JaJIbHEUIIEMY yIyd4-
LIIEHUIO YCJIOBUH JJIS JKU3HU, KaK 3T0 ObLJIO ¢ 3eMJIel.
Oco6eHHO MMoKa3aTeJIbHBIM IIPUMEPOM TOMY CIYKUT
IIpOU3OIIeAIasa B caMOM HavaJle IPOTePo30sd, OKOJIO
2.4 MIIpA, €T Has3aJ, KUCJIOpOoJHaA PEBOJIIOLULA, pe-
3yAbTATOM KOTOPOI CTajo IoABJIEHHE B aTMocdepe
3eMJI1d 3HaYUTEeTbHOT0 KoIndecTBa CBOGOJHOr0O KUC-
Jopoja. Bo3amoxkHO, KHCIIOPOJ HaYaIu BeIpabaThIBaTh
OKe€aHHWYeCKHEe BOJOPOCIH, YTO CO BpEMEHEeM IIpUBe-
JIO K pa3BUTUIO 6ojiee sHEProeMKoro MertaboJsmsma,
TI03BOJIUBIIET0 ¥ KUBBIM CylllecTBaM 063aBecTHUCh 60-
Jiee KPYITHBIMU, IPOYHBIMH U TOABUKHBIMU TeIaMH.
9TO JOCTUKEHHE CTAJO PEUIAIOIINM IIaroM K BbIXO-
Iy KU3HHM 13 OKeaHa Ha Cylly ¥ IOCTEeeHHOMY pac-
NIpOCTPaHEHUIO ee 110 BceM KOHTUHeHTaM. Eciiu nHo-
mjIaHeTHBIe 6rocdepsl IIPOIIIN ITOJOOHBIN IYTh, MBI

B mupe Hayku [03] mapT 2015 | www.sci-ru.org

BIOpaBe OKUJATH, YTO HA IUIaHETaX, 00paIlaronnx-
CfA BOKPYT 3BE3/I-ZI0JITOKUTENEH, C BO3PACTOM KU3Hb
cTaJia HeMHoro 6oJjiee pa3HOOGpa3HOU.

[ coXpaHeHUs CBEPXHPUT'OJHOCTH AJA KU3-
HU IIJIaHeTaM, OO0pallamIIuMCA BOKPYT 3Be3J-
JOJITOIKUTENEN, HEOOXOJUMO 00JIaJlaTh OOJBIIENA, YeM
y 3eMJIH, MacCoM. DTO IOKHO IPEeJOTBPATUTD JBE Ka-
TacTpo(dbl, C HAUOOJIBIIIEH BEPOATHOCTHIO TIOJKUAA-
IOIIlFie KaMeHHBIE INIaHEeTHl HA Oy TU K cTapocTu. Ecinn
6bI Hallla 3eMJIs pacrHojarajiach B 30HE JKHU3HHU Ma-
JIeHbKOro K-Kapinka, ee BHyTPEHHAS 4acThb OCThLIA
GBI 33/[0JITO 10 CMEPTU 3BE3/IbI, YTO UCKIIOYUIIO OBI CY-
IeCTBOBAaHUE KU3HU. [loJ nelicTBeM BHYTpPEHHEro
TeIlIa MJIAHETHI U3BEPraloTCs BYJIKAHBI U IBUKYTCHA
TEeKTOHUYECKUE IIJIUTHI; 61arofaps 3TOMY IIPOUCXOIUT
rornoysiHeHHUe aTMocdepbl JUOKCUIOM yIyiepofa — ra-
30M, BBI3bIBAIOIIINM ITapHUKOBBIHN 3¢ dekT. [Ipu oTcyT-
CTBHH 3THUX (PaKTOPOB cofep:xkanHue B armocpepe CO,
HEYKJIOHHO CHHJKAJIOCH OBI II0 ME€pe TOro, KaK JIOMKIHU
BBIMBIBAIOT 3TOT ra3 U3 BO3/IyXa U OH (PUKCUPYETCSA
B TOPHBIX Iopoaax. B koHie KoHIIOB CO,-3aBUCUMBIN
MIapHUKOBBIN 2 dekT ncuyepnaa 661 ceba 1 HOBBICU-
JIach BEpPOSITHOCTD ITPEBPAIEHUSA IIJIAHETHI ITO00HOMN
3eMJie B HEOOUTAEMbIN «CHEXKHBINM KOM», TJIe BCS Boga
Ha II0BEPXHOCTH HAXOAUTCA B TBEPJOM COCTOSHUU.

ITomuMo pe3kroro ocyiabiieHusA TapHUKOBOTo apdek-
Ta OXJIAXKJIEHVE BHYTPEHHUX CJIOEB CTAPEIOIINX TOp-
HBIX TOPOJ MOYKET IIPUBECTHU K NICUYE3HOBEHUIO 3AIIH-
LIAOIIero IIaHeTy MarHuTHoro mois. IlociiegHee
o6pasyeTcsa B pe3yJbTaTe BpalleHUs U KOHBEKIIUU
BEIlECTBA, COCTABJAIONIETO PaCKaJEeHHOE KUIKOE
MeTaJIJInNYeCcKoe AP0, Urparoliee pojb poTopa Ju-
HaMO-MaIllUHBIL. fpo HAXOAUTCA B JUJKOM COCTOS-
HHUH 6i1arogaps TeIlLy, COXPaHUBIIEMYCH eIIle C SII0XH
¢dopMUpOBaHUSA MIJIAHETHI U IIOIIOIHAEMOMY PacIiaioM
PaanoaKTUBHBIX 39JIeMEeHTOB. Kak TOJIBKO 3amac BHY-
TPEHHEeTro TeIljla TBePAOU IIJIaHeThI UCCAKHET, €€ AP0
3aTBepeeT, AUHAMO-MalInHA OCTAHOBUTCS, MAarHUT-
HBIU ITUT PYXHET ¥ KOCMUYeCKasd paguaus U 3Be3-
HbIE BCIIBIIIIKY HAYHYT pa3pyIllaTh BEpXHUE CJIOU aT-
Mocdepsl, o0Haxkasa II0BEPXHOCTh IIaHeThl. CKopee
BCEro, 3HaYUTeJIbHAA 9acThb aTMocdepbl CTaAPhIX 0-
XOIKUX Ha 3eMJTIO IIJIAHET YiKe paccesyiach B KOCMUYe-
CKOM HNPOCTPAHCTBE, U BBICOKO3HEPreTU4YeCKoe U3JIy-
JeHHe YHUYTOKUIIO BCe JKUBOE, YTO ObLJIO Ha IIJITaHEeTe.

TBepable cCBEpX3eMJIU, 60JIee YeM BABOE IIPEBBIIIAIO0-
I[He 10 pa3Mepy HaIlly IJIAHETY, CTapeIoT Me/lJICHHee,
9yeM 3eMJIs, TOCKOJIbKY COXPAaHAIT BHY TPEHHEE TeIlJI0
HaMHOTO0 goJibmie. OZHAKO IIJIaHETHI OT TPeX J0 IATU
pas3 MaccuBHee 3eMJIM MOTYT OKA3aThCA CIUIIKOM
6oabpmuMU, YTOOBI HA HUX O6bIJ1a BO3MOMKHA TEKTOHU-
Ka ILJIUT, HOCKOJIbKY JIaBJIEHUE U BA3KOCTH (BHYTpPEH-
Hee TPeHUe) B UX MAHTHUH HACTOJBKO BEJIUKU, YTO OHU
MIPEeNATCTBYIOT 00pa3oBaHUIO HEOOXOAMBIX HAIIPaB-
JIEHHBIX OT IIECHTPA K epudepruy KOHBEKTUBHBIX Te-
IJIOBBIX IIOTOKOB. Ha TBEp/bIX IJIaHETAX, JTUIIb BIBOE
60os1ee MAaCCUBHBIX, UeM 3eMJIs, CTabHuIbHas TEKTOHU-
Ka IUIUT, F'eOJIOTHYECKUe ITUKJIbl U MAaTHUTHOE II0JIe
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JOJIKHBI COXPAHATHCA HA HECKOJIBKO MUJIINAP/AOB JIeT
JOJIBIIE, YEM 9TO IIPOM30MeT Ha 3eMJe. [luaMeTp Ta-
KUX IIJITAHET, BEPOATHO, Oy1eT npuMepHo Ha 25% 6071b-
1IIe 3€MHOT0, TaK 4YTO B PACIOPSKEHUH KUBBIX Opra-
HHU3MOB OKaKeTCsA NPUMepHO Ha 56% Gobllle Teppu-
TOPUHU, YEM B MUPE, IJ€ JKUBEM MBI.

K13Hb Ha cBepXNPUroAHbIX CBEPX3eM/IAX
YTo MO:kKeT IpeACTaBIATbH co60 cBepXHpUToAHAA
JJ1d JKU3HU I1aHeTa? biiarogapsa 6oJblliell rpaBUTa-
IIUU Y CBEPX3E€MJIU CPEJHETO pa3Mepa JoJKHa ObITh
HeMHoOro 6oJjiee IIOTHaAs aTrMocdepa, 4eM y 3eMJIH,
ropsl Ha Hel OyAyT popmMHUpoBaThbCA U pa3pyllaTb-
ca 6picTpee. [JpyruMu cioBaMU, Ha TaKOU IJIaHETE
BO3/yX JOJI¥KEH ObITh OTHOCUTEIBHO 60JIe€ IIJIOTHBIM,
a peabed miaockum. Ecin TaM ecTb OkeaHBI, To 6Ja-
rogaps NJI0CKOMY JaHAMADTY Boja 06 beAUHUT MHO-
TOYUCJIEHHbIE MEJIKNE MOPSA B HECKOJIBKO 6acCerHOB,
YCESHHBIX LIENIOYKAMU OCTPOBOB, B OTJIMYHE OT 3€M-
JY, TJe IIIyOOKOBOAHBIE aKBATOPUU pa3/iejIeHbl He-
CKOJIbBKMMM OTPOMHBIMU KOHTMHEHTaMU. MBI 3HaeM,
4T0 GMOJIOTUYECKOe pa3Hoo6pa3re B 3eMHBIX OKeaHaX
Haunbosee BBICOKO B IIPUOPEKHOM MEJIKOBOALE, II09TO-
MY U «OCTPOBHOM MHUP» MOKET OKa3aThCs 3HAUUTEb-
HO 6aronpuaATHEE A KU3HNU. JBOJIIOINA U30JIUPO-
BaHHBIX OCTPOBHBIX 9KOCHUCTEM MOKET IIPOUCXOJUTh
ropaszo GbICTpee, U 3TO TOKE JOIKHO CIIOCOOCTBOBA-
J10 60BIIEMY 6MOPa3HOOOGPA3HIO.

KoHe4yHO, OTCyTCTBUE KPYNHBIX KOHTHUHEHTOB
B OCTPOBHOM MHpP€ O3HAyaeT, 4YTO B PaCIIOPSMKE-
HUU CYyXOIyTHBIX (POPM KU3HU OKA3bIBAETCSH MEHb-
e cymu, 4eM B MUpP€ KOHTUHEHTAJIbHOM, 4YTO MO-
#eT OTPHUIATeIbHO CKa3aThCcAd Ha OOUTAaeMOCTH B Iie-
jom. Ho aTo Heob6A3aTeIbHO, 0OCOOGEHHO €CJIU YYEeCTh,
YTO LHEHTPaJIbHBIE 00JIACTY KOHTUHEHTOB BIIOJTHE MO-
I'yT IPEeJACTaBIATh cO00M 6ecIlIofHbIe IIYCTBIHU, I10-
CKOJIBKY OHM y/JlaJIeHbl OT OKEAHOB M JI0 HUX HE JI0XO-
JUT BJIAXKHBIM MOpPCKOM Bo3ayX. Bosiee Toro, ycio-
BUS Ha O0UTAEMBbIX YaCTAX IIOBEPXHOCTU ILJIAHETHI
CYIIECTBEHHO 3aBHUCAT OT yIJla HAKJOHA €€ OCH OT-
HOCHUTEIbHO MepIeHUKYIApa K INIOCKOCTU ee opOu-
Thl. Hanmpumep, y 3emMJyIn 9TOT yTOJ COCTABJIAET IIPU-
MepHO 23,40°, uTo 06yCI0B/IMBAET CMEHY BPEMEH roga
U CIJIAKMBAHUE PA3HOCTU TEMIIEPATYP MEKAY Kap-
KHMMM 5KBATOPHAJIbHBIMU U XOJOJHBIMU NOJISAPHBIMUA
ob6nacTtamu. ITo cpaBHEHUIO ¢ 3eMJIell OCTPOBHOM MUP
¢ 61aronpuATHBIM B3aUMHBIM PACHOJI0MKEHUEM OCHU
BpAaIlleHUA U IVIOCKOCTBIO OPOUTHI IJIAaHETHI OTJINYaJl-
cs1 ObI TENJIBIM 9KBATOPHAIbHBIM IIOSICOM, a TAKKE OT-
HOCHUTEJIBHO TENJIBIMU, CBOOOAHBIMHU OTO JIbJA IIOIAP-
HBIMH obiacTAMHU U 61arogapsa 6ojee KPyIHBIM pa3s-
MepaMm U 60JbIIeH o611eH I1JI0IAa /I IIOBEPXHOCTH MOT
6B BBITOAHO OTIMYAThCA B CMBICIE CYMMAapHOU IJjI0-
LAY IPUTOAHOU I 3KU3HU CyILIU OT MUPa C OTPOM-
HBbIMU KOHTUHEHTAMMU.

Bce sTu coobpaskeHUs HABOAAT Ha MBICJIb, 4YTO
CBEPXIIPUTOAHBIE AJI JKHU3HU IJIAaHETHI CKOpEe BCe-
ro HEMHOTO KpylnHee 3eMJIU, a UX 3B€3/bl HECKOJIBKO
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MeHbIIle U TyckJiee, yeM CourHIle. Eciiu Bce ckasaHHOe
BEPHO, TO 9TO HACTOAIAA CEHCAIUS 11 aCTPOHOMOB,
IIOCKOJIBKY B MEK3B€3JJHOM IIPOCTPAHCTBE ropasjio
Ipole o6HAPYXUTh U UCCIe0BAaTh CBEPX3eMJIH, 006-
pamnarminiecsa BOKPYT HeGOJBIINX 3Be3/, YeM JBOU-
HUKOB Hanleu cucteMsl «3eMiist — CostHIle». ViMeroniu-
ecd Ha CerofHsA CTAaTUCTUYECKUE JaHHbIE CBUJETe/Ib-
CTBYIOT O TOM, UTO Ha IIpOoCcTOpax Halel 'aJakTUKU
CBepx3eMJIH, ofpalnarIlnuecs BOKPYT MaJbIX 3Be3/I,
BCTPEYAIOTCA ropaszio Jallle, YeM aHaJOTH CHUCTEMBI
«3emna — ConnHner. Iloxosxke, Tenepb y aCTPOHOMOB
IIOSIBMJIOCH HAMHOI'0O 60JIbIIIe ITPUBJIEKATEIbHBIX MECT
JUIs1 TIOMCKOB JKU3HHU, Ye€M 9TO OBbLJIO paHee.

34ech CTOUT BCIIOMHUTH 00 OOHApPY:KEHUU C IIOMO-
b0 KOCMHUYECKOro Tejeckona «Kemep» sk3olia-
HeThl Kepler-186f (0 ee OTKPBITUHU ObLIO 0O6BABJIIEHO
17 anipesia 2014 1). 9Ta IPEAIIOIOKUTEIHHO KaMEH-
Haf IJ1aHeTa guaMeTpom Ha 11% 6ombirie 3eMHOro 06-
pamaerca BOKpyTr M-Kapiauka, HAXOAACH B IIpeieax
30HBI JKU3HU. BEepoATHO, el yKe HEeCKOJIbKO MUJLJIU-
apZloB JeT, U, BO3MOXKHO, OHA JaKe cTaplle 3eMJIH.
Kepler-186f HaxonauTca OT HaC Ha pacCTOSAHUU OKOJIO
500 cBETOBBIX JIET, UTO CETOAHA U B OimKauieM Oy-
JYIIeM BBIXOJIUT 3a IpeJiesibl HaOIIoAeHUH, KOTOpbIe
MOTJIM OBl YTOYHUTH IIPOTHO3BI O €€ OGUTAeMOCTH.
[Toka HaM U3BECTHO OJTHO: OHA MOKET OBbITh CBEPXIIPH-
TOAHBIM JJISI JKU3HU OCTPOBHBIM MUPOM.

Cy11ecTBYIOT psJ, IPOEKTOB, KOTOPHIE IIOMOTYT 00-
HapyXUThb OIrxaiInge K HaM IOTEeHIINAIbHO CBepX-
OPUTOAHBIE IIJIaHETHI, o0pamlalonuecsa BOKPYT He-
6osbiux 3Be3s. CaMbIi NEepPCIEKTUBHBIN U3 HUX —
muccusa PLATO (PLAnetary Transits and Oscillations
of stars) EBponeiCKOoro KOCMHYeCKOI'o areHTCTBa, 3a-
IIyCK KoTOporo HamedeH Ha 2024 r. Takue HaXOA AL M-
ecs HeJJaJIEeKO OT HAC CUCTEMbI MOTYT CTaTh OCHOBHOI
MuieHbsio 1 Kocmudeckoro Teseckona «/laxeMc
¥366» — o6cepBaTOpPUU, KOTOPYIO INIAHUPYETCA 3a-
nyctuThb B 2018 1. E€e ocHOBHadA 3aja4ya — IOUCK IIPU-
3HAKOB JKHU3HHU B aTrMocdepax HeGOJBIIOro YHcIa
I PEeIIOJIOKUTEIHHO OOUTaeMbIX IJTaHeT. Ecin nmose-
3€T, TO B CKOPOM BPEMEHU MBI CMOKEM yKa3aTh MECTO
Ha HeOe, I/ie IPeAIIoJIOKUTEIBHO CYIIeCTBYIOT 6ojee
COBEPIIEHHBIE MUPHI. [ |

Mepeeoo: C.3. WagdpaHoscKuli
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