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COJIHEHHAA CUCTEMA

Hawa nnaHeTa HaxoauTtca B ConHeyHoM cucteme. B ee ueHTpe
pacnonaraetcsa ConHue — o6bl4Has 3Be3a, KOTopas ApKo
ocseilaeT 3emnto. Cuna Tarotersa CosiHia HaCTONbKO BeJuKa,
YTO CMOCO6HA yaep)KaTb Ha OPBUTAX BOCEMb MJIAHET, a TaKXKe
BCE UX CMYTHUKU U MUIZIMOHbI KOMET U aCTEPOUIOB.
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MEPKYPHHA BEHEPA

COJIHLE U MNIAHETDI

Macca ConHua oveHb Benuka. Ha Hero npuxoauTtes 99,8% ecel maccsl CoOnHEYHOW CHCTEMBI.
Auametp ConHua — 1,4 maH km. Ecnu Hawy 3se30y CpaBHUTL C KpPyYNHerlel nnaHeTon —
KnuTepom, To okameTcd, 4to oHa 8 10 pas wvpe W Gonee yem 8 1000 pas MaccMBHee ero.
Bocemb nnaHeT CoNHEYHOMW CHCTEMbI AENATCA Ha ABe rpynnel. Bamxanwme Kk ConHuy

nnaHeTsl 3IeMHOM rpynnsl — Mepkypuin, BeHepa, 3emna u Mapc — 3Ta nNoTHBIE Wapsl 1 3 M/TH — CTONbLKO pa3

3emns NnoMecTUTCH
BHyTpM ConHua.

M3 KaMHA 1 meTanna. bonee yaanenHoie nnadetel — IOnutep, CatypH, Ypad, Hentyd —
3TO FA308LIE TMIaHTbl: OrPOMHbIe Chepbl, COCTOALKWE U3 BOACPOLa WU renus. OHK oTaeNeHbI
OT NAaHeT 3I8MHON rREYNNbBl KOALUOM M3 ACTEpOM4oE 1 KOCMMHYECKOM MBI,
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CONHUE

HENTYH

ConHe4yHoOe

cCeMeMcCTBO

ConHeyHas cucTeMa — 3TO OrPOMHbIN AUCK
BellecTBa AnaMmeTpom 6onee 30 mnppa Km.

B cywHoOCTH, 23TO NyCTOE NPOCTPaHCTBO,

B KOTOPOM pa3bpocaHbl TBepAble O6BEKThI.
bnaropgapsa nputsxeHuio ConHua oHU

BOKPYT 3B€3bl NPEUMYLLECTBEHHO B OAHOM
HanpaeneHun. Camble KpynHble 06bEKTbl —
nnaHeTsbl — Wapoo6pasHbl. Bcero ux Bocems,
OT MEeNKOoro KameHuctoro Mepkypus 40 razoBoro
ruranTa lOnutepa. Kpome toro, B ConHe4yHomn
CUCTEeMe COTHU CNYTHUKOB U KapNUKOBLIX
naaHeT, MUAJIMOHbI aCTEPOUAOCE U, BEPOATHO,
MUANINOHBI MAK AaXKe MUNAMAPAbI KOMET.

MAJIbIE TENIA

MomumMo nnaHet, B CONHEYHOM CUCTEME ECTh MHOMECTEO
APYIUX, ele He M3y4eHHbIX, HebecHkx obwakToB. Tena
paguycom 6onee 200 Km, TaKMe KAk KapNWKOBBIE NNAHETEI
M KRPYNHBIE CANYTHWUKHK, mapooﬁpaaHb:. Bonee menkue Tena
OBLIMHO HENPABUALHOW dOopMEL.

AcTeponab

ITHK KAMEHACT i OBLeKTOE B ConHedHon
CHETEME MUINUCHEL BOnBLMHCTED

W3 HAX HAXOLMTCA B NOACE acTeponooB
MeERy Mapoom w Knutepom. Opbure
HEKOTODLIX SaCTERCWMACE NPONEraoT

B ONACHORA BMAI0CT OT JemMNW M OApyrax
nnaHeT

Komersi

.'-.i'P NEfRAHBE TEND NPWNETAT

W3 BHeWHER obnacTy ConHewHoR
CUCTEMEI BELOATHD, M3 ONPOMHONG
ofnaka ﬂﬂph—:, HAXOOALETOLA [aneko
32 NP-CACNAMH NAJHCTHEX OPGHT.

Fp# NpUasnuReddd K CoHuy aeg
vonapaeTcs, oépalys ApRAR XeoCT

KapnukoBbie nnaMeTsl

CHna TRISTEHWR CO BREMEHEM NPULAET
KpYHbIM OOLEKTaM r:d}(‘.i:‘M-IEJCK‘,-’(J
@opMy. Crnsl NEXTAKEHWA KAPNUKCEOA
NnnadeTs QOCTatOdNHO, lI't:'?il-\.l NMEWMHATE
$opMy WApa, HO HEJOCTATOVHD, YTOGb!
BRITECHUTE 00 CROSH opBUTH AnYrue
TENnA, Cﬁ“d? WIBECTHOA EdpNHMEOSEaR
nnaHeta — MayTok,

CRyTHHKA

Ha opfutax Borpy - BONbLMHCTES
nnaHeT CONHeYHOM CMCTEMbl 8CTh
BCTECTEEHHLIS CHYTHHEK. JesrTHALLATS
TAkWK CNYTHHEOE LOBONEHO KRN HWE

W NOTOMY MMEIOT GOPMY Wapa, 3 183
W3 HUAK JAME KDYNFEE NAaHEThI
Meprypiia,

o) OPBUTAJIbHASA NMNTOCKOCTbDb

N

Op6uUTbl NNaHeT ¥ BONBWKWMHCTBA aCTEPOWAOE NeXar
F‘Iplﬂﬁj’llﬂ]h‘lTEﬂbHO B O,QHDI:‘TI NAQCKOCTH, NO3ITOMY OHK

NOYTH HUKOTAA HE CTaNKMBAKOTCA. A BOT OPBMTLI KOMET
MOTYT Pacnonarathca NOA NCHBLIM YINOM K 3TONR NNOCKOCTH.

[SaTITETNG

Aapo, koTopoe DyaeT BeIATH Ha opﬁm’y

RETaTh CAMWHKOM BLICTRO,
NpednoneeT NDMTAMEHHE

Temnu,

Anpo, netawee
MEeAneHHS, YNaaeT.

AHrAMIACKMIA yueHbli Wcaak
HerToH Npeanonoxmn,
YTO BLIBECTH NYLWEYHOE
AOR0C HA OPBUTY MOMHO,
€CNW OHO NONETHT Tak
BLICTRO, YTO KPMEAnA

# Mpu mywHOoR chopocTk M0 NONETa COBNageT
| appo GyaeT nagates C KPMBW3HOW NOBEPXHOCTH
Ha 38MAK, HO Ha#isiA Jepnu,

PaE3 No WHeDUMWK
ARCNETaThH MM,

o) KAK YCTPOEHA
COJIHEHHASA CUCTEMA

¥ ConHe4YHON CMCTEMbl HET YeTKOM rpaHiuel. OHa Tak
QrpoMHa, 4TO PACCTOAHMA MAMERRAKOTCA HE B KMNOMETRAaX,
a4 B aCTPOHOMMWYECKMX ednHMuaX (3. e.), KamOan 13 KOTOPEIX
paBHa CpeaHeMy paccTOAHUIC OT 3emnun Ao ConHua.

BHYTPeHHAA 4acTh CONHEYHOR CHCTEMBI
Briame scero k CONHUY HAXOOATCA YeTeipe
mnaHeTe: Meprypur, Berepa, 3emna w Mapc
3a Mapcom newuT NoAc acTeporace,

aza HEM, B 5 A e or Conkua, — Knarep
(opaHxesas optuTal,

BHewHAR YyacTh CONHEYHON CHETEMBI
3a opburamu OnuTepa, CatypHa, Ypada
W Hentywa npamepHo &8 30-50 a.e.

aT C-’.'JJ‘.P-‘L!-'J NEXKUT KONBEUO NeOAHLIX Ten
noAc Kornepa, dea kpynHerWwWx oobexTa
g HeM — MnyTod (huoneToran opbura)

M 3puaa (KpacHan opduTa),

3a MNayronom

CegkHa COWl W3 CaMblx YOANTHHBE
absekTon CandeuHon cuctems [937 a, e,

ot ConHual. 310 Manoe Teno C yanHHEHHGR
QPBUTONA, H2R MYTL BOKPYT 382306 JAHKMAST
11 400 3emnns net. C Cegrs ConHye
MAMETCH TAKMM MANCHLKMM, YTO IO MOMHO

IERDEI To ROHGKOM Wb

O6nako Copra

JNanexo 1a opEvtoR CegHst (0o 100 Teic. a. e
ot ConHual nesuT chnako Qopta — chepa
A NeOAHLIXK TEN., CHMTIETCR, YTO OTTYAA
FIANETAT HE<OTORBE KOMETR | ]:.‘M THHEBHHAE
ConHua Tam Tak cnado, YTo obberTol B Obnaxe
MOFYT NepeMeIlaTECa Nog AeAcTaren
MPUTRKEHME DPYIMX 3RE3
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8 0 0 TEIC. KM/Y — CHOPOCTE NepemeweHnn ConHeuHol cHcTembl
no Hawew ManaxkTuHe.

10 ConHeYyHaa cmcTema c BOKPYIr CONHLUA

AcTepongbl

OrpoMHsie KaMHy, No pazmepy
CYLWECTBEHHD MEHBLUE TIGHET.
Bonbwan ux vacTe obpawaeTca
sokpyr ConHua e noace
acTeponios Mexay Mapcom

w ICnuTepom. OpiuThl HEKOTOPKIX
W3 HKX NEPECERAINTCA C OPDUTAMK
MNAHET, KANPUMED 3EMNK

W Meprypua.

CaTypH ¥ apyrie
TARCRBIE TAFAHTRI
CKDYHEHB KONBUaMK
MI0 NBAA W MBI,

MnaneTsl 3eMHORA FPYNNLI

CoCTOAT M3 KaMHA W meneza, OHW Hebonswue,
EbICTRO aevyTCR. Jame Mapc aenast oavH
BWTOK BOKPYr CONHUA MEHEE HEM 23 QBa
IeMHBIX MO4a.

Conuye

HaxoLuTch 8 ugHTpe
CONHEYHOM CUCTEMbI,
HecmoTps Ha OrpoMHLIA
paamep, oHO AenaeT
oBopOT BOKPYr CECEH
OCKW BCEro 3a 25 aHen,

BpawaeTtcs BORPYT CAOEH OCK
B NPOTHRONONOMHYID CTOROHY
OTHOCHUTENBHO APYTHX NAAHET.
Takoe ABMMEHME H33bIBASTCA
PETROIPaLHbIM.

BEHEPA
i ]
-
. @ » 9,
H NoAC ACTEPOHAOB
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. o ™
.", a9
- L
» .i" .J'x
a v - .
@ e % o.9
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I
¥panenHocTs oT ConHuya O A m
Ha 31oi guarpamme npeactasneHa ] E Ch: g u
OTHOCUTES bHaR YAANEHHOCTh NNaHeT 5 2 é i g IOnuTep Caiin
oT ConHua. PaccTORHWA OaHbl =
B 3CTPOHOMMMECKMX ELWHWLAX (3. &) ; e
QpHa acTpOHOMMYECKaN eOMHVLA PasHa la e T
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MAH NeT HYMHO ConHeuyHoR cucTeme, YTobs coBepwnTE

OAWH BUTOK No cBoeil op6uTe B ranakTuke MneyHsii I'I]rﬂ. .

Komersi ' N ‘aeb ]
OrpoMHEIE KYCKM N1b43 W Nbing, ¥ . D W
0GpalanWMect No KpanHe 4
BRITAHYTHIM OpGuTam. KomeTa

MOMET NPOBECTH Ha OKpauHe

ConHeqHON CHCTEMBI HECKONBKO '
BEKOB, a 3aTeM NPUBAKM3UTECA /
k ConHuy, N NyTH Har pEBaRCch
W OTRAWMBAN ANMHHEIR XBOCT.

Mosc Kolinepa

[aneko 3a NpeaenamMi NNaHET NEwMT Noac
NeanHsix HEBECHBIX Ten, HEKOTORLIE M3 HIX
AORCNLHO KEYNHBIE, YTOBK CYUTATLEA
KApAMKOBBIMIA NNaKeTami. OHi HAXOAATCA
Ha TAKOM E)OIIbLuC}M F:lEICl: TOSHEMM

oT CONHUA, 4TO COBEPLIAKT OAMH

BUTIK BOKPYT HEID 33 HECKD/IBKG

COTEH 3IeMHbBIX NET.

NensHod rradT Ypad,

B OTAWHEE OT ADyTvs
NAGHET. BP3LLAETCA NEMa
Ha BORY.

lazoBbIe TMFaHTbI

BHEWHWE NNAHETH 3HAYMTENEHD KDYINHES
MASHET IEMHOKA TpYNNGL. V% HAILB3OT
Fa30BEIMKY TMFEHTaMK, NOCKONEKY OHK
COCTOAT B OCHOBHOM M3 reNWa 1 BOAOPOLA.
Ha 3eMne 3TH BEWECTEA HAXOAATCR

B razooHpa3HoM COCTORHMKA, HO HA ra3oBbIX
FATAHTAX — NPEHMYLLECTREHHO B MWIAKOM

Bokpyr ConHua

£IMmen BRONIETER SONPYE C05H MNopn Bo3zgencTerem NpuTkeHna ConHua BOCeMb
ooKn EbICTpEE BCEX NNadHeT, nenan &
obopcT scero 2a 10 vacos. Ha ero nnaHeT COHHEH HOKM CUNCTeMbl 05HETa10T HEHTpaﬂbHyK}

JKEATOPE CKOPOCTE ABAMCHKMA DaBHa
43 Thic, Ky,

3BE34y NO NOYTK KPYrnbiM opbUTam, NpM 3TOM BpaLLasch
BOKPYr COBCTBEHHOM OCH.

Yem Bonblwe paccTosHue o ConHua, Yem Qosnblie niaHeTa ero
obneTasT, TeM MeneHHee OHa AeuxeTca. CaMan Nanekan nnaHeTa,
HenTyH, npeogonesaeT nyTb Bokpyr ConHua 3a 165 3emHbix net
CO CKOPOCTRIO BCEro 5 KM/C, TOMAa Kak CKOPOCTe NoNeTa 3emnu
NOYTK B WECTk pa3 BblWwe, Mepkypuia — Bavmaliwan kK ConHuy
nnaHeTa — obneTaeT ero BCero 3a 88 agHel co ckopocTeio 50 kMm/c.

Bce KocMHW4ecKHne OpbWTbl NAAHET Ha CaMoM OENE HEe KpYTNble, a OBabHble,
Téena Bpa LWaloTCA.: TO ECTh IMMATUHECKWE. 3TO 3HAYUT, YTO paccToaHue no ConHua
OT NNaHeT W CNYTHUKOB BapeMpyeTca, Caman eeiTAHyTan opGuTta y Mepkypua. B Hanbonee
DO 3B€3J1, YEPHBIX AbIP yaanesHon ot ConHua To4ke oH HaxoanTea Ha 50% panswe

P — OT 3B234bi, 4&M B Camom GRn3Kon

YoaH Henryw

Tiga.e. 30 a.eT
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Hnoe Connue

Ha aonle ConHua: " ]
NpnxoaeTch 95 B3 : - J
BELLECTEA, COAEPMALIETOLS -
CeHYEC B CONHENMHON CHETEME, -

KameHMCThIE NNAHETBI
LleHToanbHan YacTs IOHOW
CONHEeYHOW CACTEME BEINa
ropasno ropaqee BHEWHER.
MmenHo 3pecs cobpanich
KRYMMLUE KaMHA W MeTanna,
W3 KOTORRX BNOCNENCTEAIA
oHPAI0BANMCE NNAHETE
ISMHOA TRYNNLE Mapry puiz,
Bewnepa, 3emnn 1 Mapc.
Y HUX BCTE METANNKMYSCKDE
ALPO ¥ KHAMEHMCTAR BHEWHAR
obonovKa.

PoXxxaeHue
ConHeYyHOM cUucTeMbl

MnaneTbl CONHEYHON CUCTEMBI OBPA30BaNUCh M3 rasa, YacTuy Nbaa
¥ NbiAK, OKPYXaBWuWx HoBopoasHHOEe ConHue.

ConHevHas cuctema 3apoaunach B XONOAHOM rasoBo-NbINEBOM oBnake,

OKoNo 5 MNpa NeT Ha3al vyTo-TO 3aNYCTHUNO B HEM NPOLECC 3BE3N006Pa30BaAHMA.
BbiTb MOMET, €ro BCKOMbIXHYNA YA3aPHaA BONHa OT B3OPBABLUEHACA HeENodaneKy
ape3awl. [a3 B obnake Havan CHMMaTHCA, 0OPA30BANWCE CrYCTKM, CHUNa MX TATOTEHKUA IR Tp——

NPUTArKMEaNa BCEé Gonble raza. CrycTKW HatKpPanum Maccy U NAOTHOCTL, M3-3a Yero MeTeopuTe — TBEPALE TENA. KOTOPHE
Harpennce A Ha4anm CeBeTUThCA. [OCTENEHHO A4pa 3TWX CryCTKOB CTank AOBONBHO MEAAAOT M2 aCMoca Ha Jemmo. 310
MAOTHLIMIK M FOPAYUMM, YTOGEI 3aNYCTHUTL TEPMOSAEPHbIA CHHTE3. Tak CrycTKM AEERHEHIIME MaRRGTHUS baylee habihin,

! MHOME M3 HUX — GiparMeHThl obnaxa,
CTanu 3Be3JamMu, OAHON U3 KOTOPbLIX OKa3anoch Hawe ConHue. W3 KOTOPOTO O6PAI0RANWUCE MNAHETH
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fazoesie rUradTsl COCTaBNAKT 99% Maccs ConHeunoR
CHCTEMbI 38 BhIMETOM Maccel camoro ConHuya

lopsavan oBnacte

a3 yAeTyHie
OCTakTes MWL
KRy TMLE KaMER
W BT AN

OcTaThK

He Bre BelWEcTRO CONHEYHOM TYMAHHOCTH
YIWNo Ha abpajosaHde nnaket, M3 ocratios
C¢DDMHD¢EJTHCL- ECTECTEEHHEIS CNYTHHKK,
ACTERORAM, KOMETR M KADIMKORRE MITAHBTS

PD}KH’EHHE THraHToOB

B xonoaHOM BHEWHeR 06nacT CoNHEYHOA
CHUCTEMBE COBPANachk Macca NeqaHuX
ocKonkos. CTONKHYBLIKMCE ApPYT C APYTOM,
OHK ('ZI(JDE!RCR:'.‘J'II{'I MNAHETE ADCTaTOYHOID
paiMepa, ‘-IT'.'_:GnI NMPUTAMMEATE Faikl, Takle
KaK rendil W eofopol. Tak CchopMEpoBaNKHCh
razopwe rvradte. Onvrep, CatypH, Yoad

W HentyH.

Bavme Kk ConHdy

HeThipe KaMeHWCTLIE NNaHeTsE NOABMAKCE B FOHOR ConHewHoR 13

CHCTEME B pPE3YAbLTATE CTONHHOBEHWA OHOND 100 manbix nnaHeT.

ConHe4yHan TYMaHHOCTb

ConHue, obpa3zoeaslieecs

8 ral0Eo-NLNEBOM obnaxe,

Bpalllanolh CDEEIL‘CI-]H BOKPYr cedna
NADCKOE KOMNEUD BEWECTEA

NPOTONNAH2THYID TYM3HHOCTE.

XonopHan obnacts
FOAOAHAA BHEWHRR O5SNaCTE,
NEMALLAR 33 «rpaHvuen
B0, COCTONT B GCHOBMOM
M3 KDY MWL TeeDa oM BOAL]

METAHE ¥ amMmMaaKa.

O6paszoeaHue ConHe4vHON CcUCTEMBI

CHavana 0bpa3oBanock NPOTONNAHETHOE OBNaKo.
B otnu4me o1 mononoid BoeneHHoOW, rag BeInK TONBKO
NSrKME ZNEMEHTE — BOLOPOMA M FreNKWK, 3TO 0BNako
COAEPWANn0 elle W TAMENLIE SNEeMEHTRL yrnepon,
KAcnopon 1 apyrme (oHn oGpa3ceanMce NPW B3pbIBE
CEEPXHOBBIX). 13 3TWUX 3NEMEHTOR BOIHMKNK
HefecHble Tena 1 Jade BCE MMeoe Ha Jemne,

Konnancupyrowmii
CrYCTOK

3 OBNAKE HAYANS CHUMETBCH
HacTek raza. BoamomHo,
3TOT NPOUECT Bbi3Bana
YOAPHAER BONHE CBEPXHOBOR
'BIOPBABWENCA IBE3AbI])

Bpawarwmnica aucK
:.F}I'CTDK CHMMancq

A BRAWANCA BCE BHICTREE,
10KS HE NMPHUHAN POpMY

HHCHKd, Ero UEHTD CTan
1arpceaTecH.

Pompaenne ConHuya

3 NNoOTHOM UEHTPE Ha4yanvCe
TEPMOALEPHLIE DEAKLWM,

A NOABMNACHL 3823043

Az ocTasweroca BeWecTea
ShOpPMUPORANACH
IPOTONNAHETHARA
TYMaHHOCTb.

Mnaxvereznmann

Top Bo3gencTaneM cune
TAMOTEHKMA YaCTHLULI
IHYTOW 3TOMC AQWMCKS
STaNK CnMnaTecs, oGpasys
MANNMERAE KPOLWEYHBIX
AHET — NNZHETeIMManen,

D6pazoBaHKe nnaHer
InaHeTesumand
CTANKMBANKCE, hOPMUPYR
S0nee KPYNHsIe MNiaHeTs
HeKOTORLIE NNAHETE3MMANK
COXPEHUNVCE C TOTD
IPEMEHN K MHOTLE NAJAKT
48 3eMNIC METEOPMTaMM.

Murpauua

Az-2a rpapMTaLUMOHHOMD
23AMMOAEHCTEHA ADYI

Z APYIOM M MNEHETEIMMANAMI
SPEUTH NNAHET-TUIAHTOB
AIMEHMAKMCE, HENTYH W YpaH
STAsAMMCh oT Condua,
3LITECHME NEAAHLIE HEBECHLIE
TENa MEeHbLLUErS paiMmena.

ConHeunan cncTema
CerofHa

Dkono 3.9 mnpa net Hazan
ZONHEeUHAR CMCTEMA
DBPENa TOT BUMA, KOTOPLIA
bl Haﬁ."l aaem CeroaHa,
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YTO TakKoe 3Be3abl

3Bezpa — 370 OI‘DOMHbIﬁ CBeTALWMACA Wwap pacKaneHHaro
rasa, B OCHOBHOM BOJOPO4a, B AApe KOTOpOro Bblpaﬁa‘l‘bl-
BaeTCA HEBEPOATHOE KONMNYECTBO SHEPIUK. MogHaBWKCH
K NOBEPXHOCTHK 3BE34bl, 3Ta IHEPTIHUA BhlﬁpaChIBaE'TCﬂ

B NPOCTPaHCTBO B BUAE CBETA, TENNa U UHbIX HEBMOWMMbBIX
TUNOB M3NY4YEHWA. M3-3a OrpoMHOro Konu4yecTea
HpDHSBOﬂMMOF‘I 2HEepPrvuv 3pe3gbl TaKMe APKHUE KU ropadvdue.

N3 YEro COCTOAT 3BE34bl

3pe3npl pasnuualoTCA No paimMepy, HO BCE YCTPOeHk OAWHAKOBO. Y Kamaoi
eCTh packaneHHan UeHTpanbHan 4acTe — A4PO, rae evipabaTbiBaeTcA
FHEPMAA, OAWH MNKM HECKONLKO CNOER ra3a, B KOTOPRIX NPOWMCXOOMT
NepeHoC 3Heprvn; packaneHHas NoBepxHOCTb v atmocdepa.

O6biuHasn 3Be3aa

Hawe CoaHue — ofbluHan 38e3na, KoTOoRan
KIWETCA Hak OrDOME 1O, NOQTOMY Y4TO HAXOLWTCR
oUeHb BIK3KD. Y 38230 TAKOro pa3Mepa 06k YHD
eCcTh ABA CNOA, YENE3 KOTORLIE IHEPTHA MAET

OT AAPa K NOBEPXHOCTM BHYTPEHHWIA, B KOTOPOM
.E.IHE'FI;'MH MEREHOCWTCA B BUOE INEKT pOMaI’H‘.ﬂIHOFG
MANYy4eHWA, M BHEWHWA (KOHBEKTMBHLIW), rae
packaneHHe R rai NoOgHUMaEeTCR K NOBEPXHOCTH,
OCTHIBAET W BHOBL OnyckaeTcs. Y Gonee KpynH.lx
AREZN AT CNOM p:’!CI‘:ﬂDO)Z-(E?iIbI B C'JE:*pﬁTII’DM
NOPAAKE, 8 Y MANEHEKWY MOMET ObiTh TONLKD
KOHBEKTWRHEIA CNOA.

CONHUE

MNouemy 3se3pbl cBETAT

B sape 3se3gs npy O4EHL BUICOKOW TEMNERATYPE WU ONPOMHCM J2BNEHWW NPOWCXoLMT
TepMOAASPHBI CHHTE3. Hopa aToMOB BOAOPOAA CTANKMBAKOTCA, CNMBAIOTCR B £4pa
renua — K 3 NPOUECCe 3ITOMD BUCROLOMAaeTSA IHEepPrud, KoOTOpas BLIBpackLIBaETCH

B NPOCTRAHCTED B BWAE CRETA, TENNA ¥ MHBIX HEBMAWMMBIX MNAZY TUNOQR M3INYYEHKA,

Anpa
. o
\ , HeaTpan

Aapz
BOLOPOAE =3 Cepun

[DAMHOMHBIE PEaRLAA

NpOTOHE ‘ CNAHKA
\ *®

’ . L ]
. MoOIUTROHE M HERTDUHO
TEPMOROEPHBIA CHHTES (KPOXOTHEIE 3NEMEHTARHbIE
B IBEI[AX, MOXOMMUX HAC T
HA CONHUE

3Be3pHoOe paBHOBECHE

QBbIYHBIE 3BE3Abl, TaKWe Hak 'C.DI'IHLI.E, HaxOOATCA B PABHOBECKMIA. STO IHAYKHT,
YTO WX PAIMED, MAcca W CEETUMOCTh NPAKTHYECKK HE MeHsioTen. Korna
PABHOBECHE HARYWAETCH, 38233 MOMET NPEBPATUTECA B KPACHLIA TUraHT
AWK HEPHYIO AbIDY.

o k. : K
u & /
— — —» 4+ %
g 1 ‘I. % \
I . %
3

Banamc can

B oSeMHOR 38e30e cuna
TAFOTEHWRA K UEHTRY
DABHACTCA CMAC T330BOTD
HABNEHWA Hapy =y

HpacHBIA rMrasT

Korna B aape 3se3is cropaet
BOADPOM M HAYMHAET TOPETH
FeNdA, DABNCHNG HA YRy
YCUNHBAETCH — W 3BE303 PACTET.

Yepwan asipa
Horfa MaccueHan Iseang
YMADEET, CUNE TRIOTEHKR

E10 B HERHYID fbIRY,

CHMMACT 00 48P0 W NPEBPAWACT

SHeprua 3ee3 Nep2AaeTca B BUAe INEKTPOMarHWTHOIO WIny4yeHWA,
KOTOpOe npeacrasnaeTt coBoM BOMHBIL, ABMMYUWMECA CO CHKOPOCTBID CBETA.
C}'LIJ.ECTB}WOT pazHbie BMAbI GNEKTPOMArHUTHOrO M3NyYeHWa: BUOWMbI A
CBET, PEHTIEHOBCKKE NYYM, MUKPOBONHSGL, Y Ka®¥aoro M3 HUX CBOA ANKMHA
BOJ/HBI M 4aCTOTa. Mbl HE MOMEM NOCETHTE 3BE3Abl M3-3a WX 0aNbHOCTH,
HO MOMEM MHOrQE O HUX Y3HaTh, aHanMinpya NPpHUXOAAWEE W3ny4YeHHe,

HPKDCTI: 3Be3abl

KOMMUECTBO FHERTMKW, MINYHASMOE 382300R, HA3LIBAETCA
CBETHMOCTEID. A KONWMHECT 30 CEETA, BOCNPHUHUMAEMOTO
HAGMOLATENEM, — APKOCTERD. M3MepnioT ee B 38e3HeIX
B2 HaxX. OH:I 3dBMCHT DT CEETUMOCTI JBE30b|

M OT PAcCTOAHMS A0 HEE: HA BOALWOM PaCCTORHUN
O2We 382103 BEICOKON CBETUMOCTH MOMET Ka3aTLCH

€ deMnn TYCKNOR. 323k, BUANMLIE HEBOORYEHHLIM
FRA30M, UMEIOT APKOCTL OT —1,5 3BEIAHOR BEAMMMHD
(caman apran) 4o +6 (caman Tycknas).

DT 3B 30n BRIARAAT O Ha-
HOBO APKMMM, HO Y IB836 A
CHETHMOCTL DONLLWE, YoM ¥ B,
NPOCTS OHA HAXORMTCR B2 Nsle
OT 3w,

SneKTpOMarHuTHbIA cnekTp

Bce emap 2NSETROMINMHMTHOND WanyYeHWA CKNalkBatoTC s B CNEKTP. Jseann
HMCNYCK3KT UWANYHEHKE B CaMbIX DA3HbEX QHAN230HAX NIEKTRPOMAIHMTHONS CNexkT pa.
Ho ToNeKo 0fKH M3 Qrana3oH0s YenoRexr MOXeT BMISTE — 3TO BMOMMEIM CBET.
LigeTa — 37O UINYNEHME C PAIHON ANWHOW BONHBE HANDMMED, ¥ KPACHOrO CRETA
ANUHA BONHK BOARILE UEM Y GUCNETORGRO.

Fasaraa-myum PenTrenosckoe Yl & T

HIAYHTHAE HIAyNCHME

——— HopoTkHe BoNHN DAnwHHBE BOAHE —=
[ |

M B
Huppanpa F

MepemeHHble 3BE3LI
HeCmoTps Ha CTpemMNeHne agesq

K PABHOBECHIO, PA3MED M CBETUMOCTL
HEKCTOPLIX PErYNAPHO MEHRIOTCA,
MNpeabnafaHie rPasuTaLMn CMEHAETCA
NPecONana-“MENM ra30R0OM NARNEHKWA —
W 3BE30A UMKNWYHO YBCNMYMBASTCA

W yMEHbLWaETCA. [INMHa 3TOMo LMK
MOHET COCTIBMATE OT HECKONBKMX Yaloe
A0 HECKDNBEKKMX NeT, ﬂp‘-li;‘ W ropayee
BCErD 3TV 3B@346 CTAHOBATCH NP
MHHUM3NLHBIX Pa3Mepax, a Tycknee

W XONOAHEE — MPKH MaKCHMaENLHBIX.

W3nyueHue 3Be3q

la3 B Heapax 38e34wW MBJTyHaeT BCe
ANWHE BONH, TO €CTH HEMNPEPbIBHLIA
CRExTD. A KaMALIA 3NEMEHT B aTMOoChepe
38€3AB NOrNOWAET ONPEAENEHHYIO Ero
HACTH. AHANMIWPYA CBET IBE3MAM C NOMO-
Wb CMeKTPOrpada, MOKHD YBUAETE
}"HIr":KS}'IthIﬁ 5-'30-,’} W CAENaTh BeIBOL

© cocTaee ceeTvna. Ha naobpamexun
eelwe nokasad cnexkTp ConHua.

Mo TemMHbIM NONCCaM NOTNCLEHHSTD
CBETa MOMHO ONDENSIHTE HAaNKYue

B ero atMoctepe 67 pasHbex ANEMEHTOR. Bpemn

MNepeMeHHas

IB23da
("'\ Fy .-'d‘\ /'\I
o< O O @\

~

AprocTs

/
LY
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fg KAK OANEKWU 3BE31bl

Bee 3ge3nnl, kpome ConHua, HaXOAATCA HEBEPOATHO
Aaneko o1 3emnun. MmenHo NoaToMy CHKM K2XKYTCH HaM

NWWb APKMMK TOYKaMKH B HOYHOM Hebe. Lnna WM3MEPEHKA
CTONE GONLWKWX PACCTOAHWK BEEASHA QCoban

eaMHILA — CBETOBOR rog (CB. rog), TO eCTh paccToAHME
KOTOPOE NPOXOAMT CRET B BAKYYME 3a OWH rof

CreToROW roa paeeH npumepHo 9,5 TpAH Km

BHMO B AKBAPE

Bnuxadwme 3Beanbl
B npenenax 12,5

CB. rofa oT ConHua HaxoaaTea 33 3ge3qsl,
HEKOTORLIE W3 HWX BXOAAT B 3REIAHKIE CUCTEMBI, COASPMALLIME
Apy

JIEE UMM TP 38230kl CAHKW M3 HMX — ManeHbKHMe W TYCKIbIE

M TYC
PYruve = KpYNHLIE W ApKKMe. Ha amarpamme BHM3Y NOKa3aHO
WX PACNONCHEHWE OTHOCHUTENBHO ConHua (8 ueHt pel

Crpyee 2358 AB
NaolHan IREAA,

115 ca, fofa

BAAO B WKONE

_m W3amepeHnue paccTosHuil

CyWeCTEYIOT FaIHBIE METOL MIMEDEHHA
PACCTOAHMIA N0 38230 ONMH M3 HUK —

Habo4aTe O6LEKT B3 pasa C npome-
MYTKOM B NOAMoL4. 3{:] I3TOQ BEMA 3[:'MIIH
NPOXOAMT NOADBUHY CBOSM OPEUTH,
NO3TOMY BHAMMOE NONOKEHWE 3BE30k!

OTHOCHMTENEHD BOonee Aanekux CEETHN

HEMHOrO CMeaeTen (Takol addexT

Ha3uBaeTCA Napannakcom). Mo senvyrHe

CMEWEHWA MOMHD BEIMHUCIMTL PACCTOAHKE

A0 3TOM 3834, C NoMOLBKD TAKOrD
METOLE aCTROHOME! BEIMMCHTKAK, 4TO

PAcCTOAHME 10 CAMON BAWMIKoN K ConHuy
apeags — MNpokcymel KedTaepa —

cocTasnaeT npuMepHo 4.2 ce. rona

CONHUE
TpymEpuas 34 AB . D Paka
\ Nncdman e \ 118 ch. ross
Y 11,5 ca. rop \
". '\I
II‘I 'l\
'.|I 10,5 ¢w. roa: y "-| ’ :’:ana:m.?]l.j.ES \ Mpouwox AB
\ \ Y i l". NaciEkan 380303
61 NeGenn AB ".I \ \ \ Y 11.4 cg rana
leof@Han 388313 \ \ ) \'. \
114 ca. rega | \ \ \ |
) \ \ \ \ " Ineana Nédrena
Y Y 1 ] 1 12 4 ca. rops
\ \ \ \ )
\ \ \ \ \
\ \ \ \ \
i \ \ \ \
"-I \", 'l,\ \ I".
\ \ | Pocc 128 '|, \ .
A \ 10% co. 1062 wi -
\ \ 0 ] WA :
lI'. \ Y \ \ 2
\ \ A '|\ - LY Jneana Turapaera
\ \ A ] £ 125 ce raona
\ \ 'lL '1“ "
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'|I'| II': I"- A - \
\ 'I.' ! Ceire CHpuye AB A ".
\ \ - A Beohran J6CI R, ] \
\ '-," _— B.6 ce refia i 1 '.."
II.. \ L} \\,I '-\ 1 " a
II'\ \ Jgeana bapuapaa I'- y I", .'. )
I". % E9Ch. rone X |"|. Y o \
\ v ¥
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¥ LI | 1". ' - b FIncunoM Ipugana
\ - o, \ \ v . 10,5 ce. ropa
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@ KpacHwH Kapnvk

O bensii Kapnuk

Aneda Kentanpa AB
O 7 Cp, 1003

Nétiten 726-B AR
NpcArHas zas30a

g.7ca.r

X \
X i ] \ \
\ [ \
l\ O II
Luor=an meins, - \
\ 4.4 e, roga . Tay Kuta \
"I '\ ¥7 Kuta 11,9 g, roas
3 ! \ 12.1 ca rona
3 \ GJ 1061
EZ Boponea L I'l' 12 ce. net
Toofmas 1830 d
11.3 ce. roga ' 3 v
A
!
A \
| Naxains 9352
i 10,7 ca, rogs
O Benan 1geina rnagHoON NOCNEA0BATENLHOCTH y

'@ OpaHMERan WK MENTAA IREINA TNABHOW
NoOCAEACBATENEHOCTH

CuocremMa 3ncuaod MuneRua

Os

IRGIAA THARMOR MO NEgORAT

B ARHOCTI
CO CAYTHRLAMA — KOLHYHEBRMA KADNMKIMK
11.8 ce. roga
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3Be3abl-KapNUKK1
Kapnikn — caman

pacnpQCTpaHeHHaA rpynna 3ee30.
OHK OTHOCK TENBHO HEBONBWKE

W TYCHNGLIE. K 3TOM KaTeropmm OTHOCATCA
38234 PA3INEROM H}in Bonewe W ‘-I}-'Th
mMeHblue ConHua. Kapnuki BulBa0T MEenTole,
KpacHsie u Gensie, Nocnearwe — 310 Kpo-
LWEYHEIE W NAOTHLIE A0PA 38E30-TUIEHTOE.

CONHUE
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LieeTa

LiseT 388306l 38BUCHT OT TEMMEPATYPLI

ee noeepxHocT. Cambie ropsyve CBeTaTCH
ronyB80BaThiM CBETOM, @ GONee XoA0OHLIE —
KpacHbIM. Hanpumep, B TENSCKON MOXHO YBUAETH
OBOWHYIO 3830y ANBEMPED: 0OHA CBETHUTCA
OPaHKeBO-KPaCHLIM, APYran — ronyGeim.

My T T T Tesmmparypa) |

@ lonyéon 45000°C
Beno-ronyGomn 30000°C
Benmii 12000°C
HenTopaTuin Boo0°C

0 HWenTwi 6500°C
@ Cpanwesw 5000°C
@ Kpacuuit 3500°C

3BeszgHan Anarpamma

Okone cTa neT Hasal acTpoHOMbBl DiHap
lfepuwnpydr v leqpuy Paccen npuaymani knaccu-
dukaumio 38830, Ha gnarpamme No roprioHTanu
OTMEYEHE TEMNEPaTYPa 3BE3/L. 8 NO BEPTUKANW —
CBETUMOCTL, BONBIIMHCTEO 38831, B TOM YMCne
ConHue, Nonano Ha Nonocy AWarpammel, KOTOPYIO
Ha3Banu rNaBHoOW NOCNEACBATENLHOCTLIO. Tam
HAaxXOAATCA 3883kl OT ManeHbROM A0 CpeaHero
pa3mepa pa3Helx LeeTos. [pyrie 38e3sl,

B TOM YWUCNE FMraHThl M Kapaukn, COCTapNAT
OTAensHEIE rRYNNs. 3TO CTapkie 38e30kl, KOTOPRIE
NPUHAANEXANK K MEBHON NOCNeA0BATENEHOCTH
MHAAMOHEI NeT Ha3aa,

fonysoa KpacHsin
CREPXrHrasT CBEDXTAraHT
[ony6hie Opanmessie
W BEno-ronyGse FHFAHTRI
THraHTL

KpacHeie
THTAKHTH

KpacHwe
KapAHEM

Benwie Hagnukx
e ——
XONOOHEE —— 3

Haéniogenune

3a CEepXruraHTamm
3BE3.D.H-CBEDHI'HF3HTI:I
MOMHO YBWOETH B CO3BE3-

i WAL L e
AV PWMOH, HAZBaHHOM

B HECTb MUONOrHMYEcKoro
oxoTHWKA Opwona. Ha ero
«nneYesr PacnoNoweH
KFEICHhIﬁ CRBEDXTMIadT
bBerencrefse — cgHa

W3 KRYMHERLLWX 38230
CegepHoroc nonywapus,
a aHora» OpuoHa — rony-
B0 cRepxruraHT Purens.

TONYBORN KPACHBIH
THMERTHUIAHT CREPXTHIAHT
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M oneHynapHse obnaka mor YT ACCTHUraTE

?4 3 B LE?,':L._| J pO)'I'(.uEHHE 38E3,ﬂ 8 pazmepe po 600 cB. ner

TymaHHocTh OpuoHa

370 Aapkoe razosoe obnaxko B 1500 ce. neT oT 3emMmnu
BNMKANLAN K HaM 0BNACTb AKTUBHOMO 388340006pazoBaHms
T‘}.r‘n\-‘.aHHOCTb NErko YBUOETL B OMHOKNBL, ECNKM NOCMOT2ETh
Ha co3pezane OpWOoH, OAHAKO OHA NOKAMETCA ropa3fno
Bonee BNEKNOH, HEM Ha ITOM CHHUMKE

Paiion Tpaneuun

B ueHtpe TymManHOCT OprOoHa BCTE CRONNEHHE OMEHL

ARKKE, HEAZEIHO OBPA3ORARBLIMXCA IBE3], KOTOPOE

HadueanT Tpaneywen, 3Ty aseanw & 30 pai MaccueHes

ConHUa, a W3ny4aeman MMK IHEPIMA NOACBEYWEAST

GRpYRanues WX razosoe OONaKo 1o razoeoe ofnako
OTAENEHD OT CCHOBHOW

YACTH TYMAHHOCTH TEMHBIMM

AGAGCIMM ASAK ¥ OCEEEHD

MONOA0W IEEIN0A, HAXO4A
UEWACH B 8ro LBHTRE,

HOHBIe 3BR3OBI

Camuie Monoasie 3e3abl B TYMaHHOCTH
OpuoHa BCE ewle SRPYHEHE NAOTHBIMA
ra30BO-NbINEREIMK AMCKaMK — NRPONMNMOEMIA.
Teneckon «Xaban» choTorpadmposan

30 Takux aucroe. B nansHeAWwemM U3 Nbinu

M 333 B HUX MOTYT ChOPMMPOBATLCS
MInaHSThH.

PoxaeHue 3Be3a

3ee3abl M NNaHeTbl 06pa3syIoTCa U3 MONEKYNAPHBLIX
06NaKoB B TEYEHUE MUIIMOHOB NeT.

MpOCTPaHCTEO B KOCMOCE HE NYCTOE, OHO 3aMoNHEHD MEXIBE3AHLIM
Ta3om, KGTOFJbi'L;‘l B OCHOBHOM COCTOWMT W3 BO00D00G W TEiivA. BTGT a3
obpa3syeT obnaka pasHon TemnepaTypsl. B ropaqmnx obnakax atomel
PAcNanaoTCs, a B XONOAHbIX COXPAHAIDT CBCH) LUENOCTHOCTE U MOMYT
COEAWMHWTBCA B MONEKYNbI. TONLKO B XCNOAHOM MOAEKYNARHOM
obBnake OrpoMHOIO pasmepa MOryT poaaTbCa 3BE3Abl, NOTOMY 4TO
rpaBMTaLUKMA CTAMMBAET BEWECTRBO K LEHTPY. MeHbLUKMM MONeKynapHbIM Hawp an Cand (1 Ori) — -
OBnakam He CyMAEeHO CTaTh 38e30amMu; ra3oBoe flasNeHue NPocTo caMan ApKaN 8e3NA
OTTONKHET BELECTBO 13 LUEHTPa B KocMoc. MonekynapHeie obnaka EHMEls DERCER,
B MUNANMOHLI Ppa3 MdCCHBHEE COJ’IHLI.a. NoaTOMY, KdK NpaBAnG,

B Ka oM M3 HHAX POXOaeTCA MHOMECTBO 3BE30.
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5 -’f‘i- MNH neT CTONEHD BpEMEH 3IBE3AHAR
U cUcTeMa GOoOpMHUPYETEA 13 razosoro ob

2000 .

NMpUMeEpHOe HONWYECTBO 3BE3A
B TYMAHHOCT § ?5

HHTeHcKBHOS yNbTpaduaneToBoe

/_ HANYYEHWE OT MONOME 3REI) 3ACTARNAET
s i oy o -

o i
ST M SRR OF 8 Th o]

HamAbIf NEMENT MCNYCKART YHUEE NbHBIR
uBeT. Hanpummep, aoao0
KpacHbM. LseTa Ha 2ToR doTorpadim
YCUNEHR

CEETATCR

MalHsR I6e3aHHA

COINACT ra’3oeo-
MBINSEL& APKW

YYacTKH BOAOPOA
M MbnA.

PaciumpaioWMRCH LWap
C DACKAMEHHEIM TAZ0M.

BETED OT HOBODOMAEH-
HblX MaCCHBHBIX JB230

Kak noaensercs 3ge3na

3BE30kI POXMAAIOTCA B XONOAHEIX
mMoneKynapHbix obnakax. Korna yto-To
(83pLIE CEEPXHOBOW MNKM CTONKHOBEHME

CO 3BE3A0N) BO3ABACTEYET HA HMX,
3anyckaeTcs NpoLece 38e30006pa3osanWa.

MoseneHWe CrycTHoB

E-- B obnake, COCTOALLEM W3 XONOOHOTD
. F33d W NbK, NOABNHKTCH YNNOTHE-
. HUWA — CIYCTKMA ra3a,

Cryn:'rou: CHHMaeTCA

MpK CHETHA T3z OXN2M02ETCA,
NOTOMY HTO U3NYYIeT IHEPTMID
CHATHA B KOCMOC, Cuna TArQTeHus
JACTABNRAET CIYCTOK CHUAMaATRIA

M NMPUTATKMBATL 2we Hbonswe rasa

Bpawarowmiica guck

HOrAa CryCTOK YOHE HE MOMET
HMany4aTe SHEPryvKD B KOCMOC,
OH HarpeBaeTCs, a BOKPYT HEro

" ofipa3yeTca AWCK BellecTea. Baons

OCW ancHa HbIPhIBﬂKJTCH CTS‘,"M rasa.
Jammuraercn igeaga

Korna TeMnepatypa B UeHTpe ofnaka
ACCTHrasT 3-4 mnH “C, HaunHaeTca
TEPMOAJLPHER PeAKLMA — PO aa-
2TCA 382304, 'i\ DL TATEW BE2LWI2CTEA
oBpaWwarkaToR No OpoMTam BOKPYT Hee
Ouck paccemsaeTca

Many4erme 38e3ns OTTankueaeT
OCTaTkW 0bNaka, B KOTOPOM OHa
poavnace. K3 NNOTHLIX CIYCTROE

Ha opbuTax GOpPMUPYIOTCH NAAHETHL

O6nacTu 3Be3goobpazoBaHuA

B FanakTuke mMHOMO obnacTel 3sesnoobpasoea-
HWA. Ha nepaom M30BPaKEHWW BHWIY — pO308as
TYMAHHOCThL KoHCKan [OnoBa B MHDPaKpacHoM
ceete. TyMaHHOCTL Kuns (eTopoe nintpame
HWE], KOTOPasd BYeTBEPC G0NBIIE TYMAHHOCTH
O[’JHOHB. HMIBCCTHA OTROMHBIM ra30B0-NLINEBLIM
cTonGom nog HassadMem Muctuueckan lopa.

MHWCTUYECKAA MNOPA B TYMAHHOCTH HWNA
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SK30MnJ1aHeThbl

- == -

SK3onnaHeTamu Ha3bIBalOTCA NJaHeTLl, CbpallaloWmMecs BOKPYr
3ge3y 3a npegenamu ConHeyHom cuctembl. OHM BbIBAIOT CamMblX
pasHbiX pasMepoB 1 TeMnepaTyp. a HEKOTOPbIE ABUMKYTCA BOKPYT
ABOWHBbIX 3B€3A,. ECTb M M3rHaHHbIE N3 CBOMX CUCTEM CTPaHHUKMW,
KOTOpble BAyXaaloT B TeMHOTe No [anakTuke.

Lo 90-xrr. XX B. Henoee4ecTsy GbINW MABECTHLI TONBKC BOCEME NNAHET,
yaepurBaembix nputaxeHmem ConHua. Mliogw npeanonarani, 4To BOKpPYT
APyTiix 38€34 TOWeE 0DPALLAIOTCA NAGHETLI, HO M3-33 OrPOMHONS PacCTORHIS
NMPOBEPWTE 3TC BHINO HEBOIMOMHO. C PasBMTUEM TENECKONOB aCTPOHOMbI
CTan 3aMeyate HeHONbBWWE UIMEHEHWA MHTEHCUBHOCTI CBETA M LIBETA
OANEKMX 38231, CBMASTENLCTBYIOWMWE C TOM, Y4TO NEpe HAMK NPOXOAAT
nnaHeTkl. MNepeyio 3K30NNaHeTy oTKprinKM B 1995 r. C 1ex nop Geinu
OGHap}"H(E.‘I-.bI COTHW BHEeCONHeYHbIX cncTem. B HEKOTODBIX HACHMTbIBAETCH

Ao cemu nnaHeT. OAHK M3 HWUX HEBONELWME U, BEPOATHO, KAMEHWCThIE,

KaK 3emns, a Apyrue — ruradTol ¢ konsuami B 200 pas wupe, Yyem y CatypHa.

ACTPOHOMBI CUMTAIOT, YTO TONBKO B HALIEH

FanakTuke mower 6birs L. Mmnpa
NMPUroaHbLIX Ang obutaHuna

3K3ONNAHET, NOXOMMUX Ha Iemalo.

OnaneHHan 3Be3foM

OEOPOT BOKPYT HEE 33 WeCTh AHEA. Ha NNaHeTe CNULIKOM FOpRYO pa3Mep, kak y Mapca. TemnepaTypa ee
nosepxHocT 300°C

ANA WUIHW: TEMNEPATYPa NOBEPXHOCTH AoCTHraeT 475 °C.

Pazmepom c Mapc

r. = ATansAHCHWA yueHsi OQwopaano BpyHo
npeacKazan CylleCTEOBAHWE IKIONNAHET.

Cucrema Kepler-62

B 2013 r. kocMmYeckMi Teneckon «Kennep» oTKPbIN

MATL KIONNAHET, OGRALAWMXCH BOKPYT 38€34b
Kepler-62, koTopan HaxoawTca B 390 ce. rogax oT Jemnm.
Ha pucyHke HKKe 3TW HeGecHble Tena M300pakeHs

B NPeACTABNEHWN XYAOKHWKA: OHWM CAMLWKOM AaNeKm

OT Hac, HTOObI MX MOKHO BbING COOTOrpadupoBaTh.

Kak v BCEM HEIZBHO OTKPEITHIM 3KIONNAHETAM,
nnaHetTam cuctembl Kepler-62 npuceoeHsl HOMepa,

HO B JanbHERWEM OHM MOMYT NOAYYWUTL Ha3BAHMA.

M3-13 TONCTOR aTMOCheps!
naanety Kepler-62d moryr
IBKPLIBETE NNOTHEE OONaKa.

Kpynue#iwan nnanera
Haxopack oueHs BAwiko K asesne, Kepler-62b cosepaet nonHsein  Kepler-62¢ umeeT NpuonnanTensHo Takor se  Paimep nnadets Kepler-62d noasonser npea-

NONOMUTE, 4TO 88 CUALI TAFOTEHKWA AOCTATOMHO,
HTOS YASPKATE BOKPYI CEOA TONCTYIO aTMochepy.
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Kpynuefiwan w2eecTHan 3KI0nnadeTa
maccueHee IOnutepa 8 30 pas.

¢omamrayr — CaMaf ApHan HIBECTHaA HaMm 3Bexfa
€ aKIoNnaHeTon. Oua HaxoaWTca B co3gelgnn KOwnan Peiba. 7?

30HA HMH3IHW

CHUCTEMA KEPLER-62

30Ha XKHU3IHMN

JBse nnaHeTwl B cUucTeEME
Kepler-62 ofpalaloTcs B 30He
MU3HKM — 0BNacTy ¢ Hambonee
'5J'IE!I'DI'IPHF|THI>IMH YENOBHMAMK
anfa BO3HWMKHOBE2HWA HIM3IHK
3EMHOMC TUNA, YueHsi2 cumMTa-
KIT, Y4TO ANA 3TOO HeOBXoAMMbI
HWAKaR BO4A, NNOTHARA
atMmocdepa, MarHuTHoe none,
XMMHMYECKDE pasHoobpaive
W NOCTATOMHOE KONMYECTRO
IHEPIMK OT 38€30b.

Mepsasa ¢poTorpadpusa
3K30oNNAHEeTHI

3TOT CHUMOK BbIn caenaH

g 2004 r. Ha Hem enepebie
J@nNnedatnedHa aK30nnaHaTa,
KOTODaRa BbIFNAOWT Kak KOpKM4-
HEB3A KNAKCa paijom C ﬂpl(Oﬂ
pOOMTENLCKOM 3Be3aom. OHa
HaxonuTca 8 211 ca. ropax

OT 3EMAKM U OTHOCHTCA K THNY
ropsaYux IONUTEPOE — Packa-
NEHHBbIX ra30BbIX TMraHTOB

€ maccon, kak ¥ Onutepa.

Oanexue Mupbl

IHan PACNoONoOWEHME NNaAHETEI,
IBEINA W APYrMX HebecHbIxX Ten
BOKPYT HEE, MOXHO NpeacTa-
BAThL, KAk BbIFNROWMT €2 HOYHOE2

HeHo, HanpuMep, Tak MOMeT
BLIFNAOETE cUCcTeMa Hepler-62
¢ nnanetel Kepler-621: 6nnM3ro
B HeGe BUCKHT Kepler-62e,

Heplar-62e — ckopee Boero,
EaMEHHCTas NNaHETa

€ TONCTOM aTM DC@C'pﬁn.
BOIMOKHO NOKPRITAA
CECAHAME WA MLOOM.

Moxoxan Ha Jemnio

M3 pcex MagecTHLX NaHeT Hanbones noxoxa Ha Jemnio Kepler-62e.

TemnepaTypa Ha NOBEPXHOCTH AepkuTces B paiiore 0 °C, a aHaguT,
3AECH MOMYT BbITh MUAKAR BOAS, CONaYHAIA aTMOCHEDPA 1 JaME MW IHE

XonopHan Jemna

a8 QCTanbHBIE TRKW NNZHETH
BMAHEKSTCAH B OTAaNeHWM.

Kepler-62f noxoma Ha 62e, HO OHa xonoaHee. Ha nosepxHocTr
MOryT BT BoAa 1 nea. lon Ha nnadeTe AnuTCA 267 IeMHBIX
CYTOY, 8 CHNA TAMECTH, BEPOATHO, NMPEBLILIAET 3EMHYIO
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Dpaumeaan 3ge3na
ieBoro kapnwga HD 18
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Temnepatypa Ha NOBEPXHOCTW CAMOro PACKaNeHHOIo
W3 HIBECTHBIX FOPAYMY IONMTEPOE NpeabiLaer 2000°C. 79

CMepTb ropa4YMx IONUTEpPoOB

Cyopba ropaymx INMTEpOB He3aenara. HekoTopkIX
NOrNOWAoT WX Xe poauTensckve 3gesnsl. dpyrue
BEITOPEKOT, OCTABNAA NOCE CEBA NULLb KAMEHWCTOS
WK METANNWHECKOE AAPO.

TmMnepatypa aTMocdeps:,
ripessiwaowan 1000 °C,
HEMDHroOHE ANR HA3HA,

MepTea CUNLI TATOTEHUA
lopAyuiA onuTep WASP-12
obpallasTca Tak GNWIKe K CROER
Ipe3fe, HTO OHA NOrNOoLWaeT ero.

MoTtepna atmocdepl

3 ATMOCQEDLI NNAHETEI
HD 202458 b ucnapaoTca
THICAYH TOHH BOACPOAA

B CEKYHAY, BbITArMBAACE
B ASAMHHBIA Wik,

lTony6as nnaHera

B npencraBneHvi XyAoKHMKE TaK BHIrAAMT
COMH M3 BAMMANWIMK MOPAYMMX KINUTEPOE,

HD 189733 b, Haxopawmnca 8 63 ca. ronax

OT 3emnu. CBOMM TEMHO-TONYBEIM LBETOM

OH 0bBA3aH EO.J'II:-LIJCIM'_A,I' KONMYECTBY CUIWMKATHLIX
4acTMU B aTMOChepe, KOTOREIE NPM OTROMEOA
TEMNERATYRE NPEBRAWAIDTCA B CTEKNAHHLIRA
AoHAb,

K.-IW[}':{I CEKYHAY C NOREEXHOCTIA
HD 185733 b MCNapReTCs HeCKON bKO
ThiCAY TOHH BOAODOMA.

fopsauue ronuTepbl

MHoOrmne ak3onnaHeTbl OTHOCATCS K TUMY rOpsvmnx IONUTEPOB:
3TO rasoBble rMraHTbl pasmepom c Konutep unm kpynHee,
O1HaKO HAMHOrO ropsiyee ero, NOCKOMbKY HaxoaAaTCca 61M3KO
K CBOMM 3Be3AaM.

OpBUTEI MOPAYMX KNWTEPOB NPONEFAKNT Ha PACCTOAHMM OT 2 A0 75 MAH KM
OT WX 38830, — 3TO KyAa MeHble, Yyem oT KonuTepa ao ConHua (780 MAH Km).
I13-3a Takoro HEBONbLWOro PACCTOAHMA HA FTOPAYUX IONUTEPAX MOTYT BbITh
IKCTpEeMankHele NOroaHbIe YCNOBWA: CEMPENtI BETER, Mapa, cnocobHas
NAABUTE METANA, K AOMAM U3 CTEKNA, YYeHBIe CHMTAIOT, YTO M3HAYANLHO 3TH
rMraHTel Pacnonaranice JanklWe OT CECMX 3834, HO NO3Me NPUONAM3UNKCE
K HiM. Takol BBIBOJ AEN3ETCA MCXOOA W3 TOMO, YTO PAOOM CO 3BE3LOW

He XEaTWno Obl MaTepuana Ang obpazoeaHUa TaKOW OFPOMHON NNAHETHI.

BAPEHIENT — LENLCURA

3000°F —

HKEPLER-83

I HEPLER-5B
HEFLER-7B | HEPLER-6B
2000°F —
- 1000°C
1000°F —

— 500°C

BEHEPA

& |

HKEPLER-3/C

KEPLER-9E

Temnepartypa
rops4ero

onMTepa
TemnepaTtypy

Ha HEKOTOPRBIX
TOPAYMX KONUTERAX,
Hanpumep

Ha Kepler-5b

1 Kepler-7b, onpe-
OB KOCMUWYEC KA
Teneckon «Kenneps,
Ha ston anarpamme
OHa CPaBHWMBAETCA
C NOBERXHOCTHOR
TeMnepaTypor
HeTbipex nnaHeT
CONHEeYHOR CUCTEMBI,
HekoTopble 3K30-
NAAHETH FopadYee
WMUAOKOW Naskl

W PACNNABNEHHOIO
Heneia.

BeaymHblie op6MTDI
WMncunor Angpomens b
6N OOHWM W3 NEPBLIX
ropaYMy INWTEPOR,
OTHRBTEIX aCTROHOMAM,
3TO OOHA M2 YEThIDEX
NAGHET, COPALWBIOWMXCH
BOKPYT 38236 & 44 CB,
rogax ot Hac. Ha aton
CxemMe XopoWo BUAHO,
HACKOMNLKO PaHbIe

Y 3K3IONNAHET CpPOWTHL.

3oHa
HHIHK

Mncuno«
AHOpoMes ©

Hncunox
AngpoMens d ; ;

3eeana

Mrcunon
ArgpomMens b



http://www.mann-ivanov-ferber.ru/books/kosmos-encziklopediya/?utm_source=nkk&utm_campaign=get-chapter&utm_content=kosmos-encziklopediya

80  3Be3/1bl o XXM3Hb U CMEPTb 3BE3] ity st lsionobosinpaibinibs

KPACHBIA HAPN MK

2000680060606

Maneie 38230861

CamMeie ManeHdokie 3pesasl (He Bonee YeTeepTh Macce Conyua) —
OTHOCMTENBHD XONOOHEE W TyCKNee, MiX Ha3kI B30T KPACHBIMKM
Kapnukami. Takue 3se3gsl MOryT CBeTHTE COTHH MUNNUap40B NeT.
Ho O BREMEHEM OHM HAYMHAINT CHMUMATLEA W BCE Gonblue
HarpesaTCa, NOKa HE W3pacKony kT BECh 3aNac BOAOPOAHOrD
TONAWES, TIOCNE ITOTO OHK NOCTENEHHO NPERPaLAKTCA

B rONyEbIe KIADNMKK, 33TaM — B DENbIE C FeNMeBsIM ANDOM,

a NoOToOM — B XONOAHLIE M 5ESH(H5HE'HHE|IE \-IE;JHI:IE xap.nv.xu.

PompaeHwWe 38e30bl
O6naxa 3pe3no0hbpaloraHua
pA3BPOCAHLE NO CNMPanEHbIM
pykasam MneuHoro [MyTu
W NO A0y THM FanaxKTUiaM.
B 3aBMCHMMOCTI OT MAaCChl

CpenHue 38€3abl
380306 NPUMERHG TOR ME MACChl,
4TO ¥ CONHUE, MUBYT OT HECKONLKMX

MONEKYNADHOID obnaka MUNNMaRO0E 40 ABCATKOE MUNNWapA0s HPECHbtﬁ CBEPXTUrauT
13 HEero 06pa3yioTCA pasHule NET. R KOHLY HAIHN OHA ||HE5§J3UJ."1HJ”—'3“ b
THALI 3BEIA, U Y KEKAOTO B KPACHBIE TMIaHTl, NOCHE HYET0 CNOKORHD EETe.ﬂbFEH 3e
CHOW IBONISUMOHHEIR MY T, ¥MMOIOT. BHEWHWE CIOH Da3pylWeoTes MOMET B3OPBATLCA

# QoOpMUpYOT 0ONaKo BEWECTEE, KOTOPOE

HE3LIBAETCA F'IhﬂHEETapHO;ﬂ TYMEHHICT B CRARESLRON B Gnvaiune

100 Teic. neT.

MaccueHble 3BE3AbI

3me3fk C CAMON BRICOKON Maccol — Gonee Yyem
B BOCEMb Pa3 NpeBbiuacei maccy ConHua
CHNaNaKT OYEHE KODOTHOW MWUIHLKD, KOTODAA
MMTEH HE EOJ'IEE HECHKOABKWMX COTEH MUNNHUOHOR
net, Q6uuHO 3TO Gentie KM ronysele 3IBe3ab,
KOTOPBIE CO BPEVEHEM KDACHEIOT M YMUPAIOT
shbexTHEE BCEX NPOYKMX,

Xu3Hp
M CMEepTb 3Be3]

3pe3bl, KaK U BCE B Hallem MUpe, poXaalrTCca U YMUPaIoT. T
HEC—MQTPS! Ha Hanuue HeEKOTODRX 6enbix NaTeH, obLuas Moche weTouLel

1, LALLL Y Al .
¥ MACCHBHOM IREf0I MM

KapTWHa XW3HEHHOIO LWKNa 3Be3bl AaBHO M3BECTHA NoAAM. % pousEOnCTEd SPaAla IS

aTtomos renud. Korna renaf 3akanu1eaencs,

Macca urpaer pelaulyo pois B CyAbbe 38e30bl, OT HEE 3aBMCUT, KakoK HegHRCTckn e 5‘;“*’! T
. e e, INEMEHTLI, BNNCTL A0 WENESID. | APannenbHD

NyTh MAET 3BE3/Y: CTAHET M OHA KaPNAKOM, OBLIMHOW 3BE3A0M MK TUraHTOM, SToMy e R
Ecnu macca cnvwkom mMana, 1o NPOTOsBE30d HE CMOXeT NoALEPHMBATL IBEAB B PAIMEDPIE OHA NPSARALUAETCR
TEDMOﬂﬂepHyIO peakumo B ROpe M CTaTb EBESHOFI,' TakKue HEEJ'ECH!:IE' TENA B KPACHWIE CECRXIMramMT, Co BpCMeHEM AAPO
Ha3LIBAIOT Cy63Be3AaMM, UK KOPMYHEBBIMIK Kapnukamu, OaHako mMacca EHRMIEL RN MRS ot
¥ 4 t P P A [OPETh, YTOBL YPABHORECHTh HAMDARNEHH YD
npeponperenaeTt C}I'.D,bﬁ}l' 3Be30bl HE NONHOCTBKY. Ha 3BONMNIOUWIO MOTYT BHYTRL CHUAY TAroTeHWA, TOTA2 IBE303 PEIKD

BNWATL CKOPOCTL BPAWWEHWA NK B3IaMMOLEHCTBNE C APYIAMK TENAMM. CHUMBRTCA W BIPBIBAETCA CBEQXHOBOR.
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MpoAoAMUTENEHOCTE MUIHK CAMBIX KPYNHbIX Yepea 5 mapa net Hawe ConHue CTAHET KPacHbIM
IBE3 MOMET BbIThL BCero 3 MnH ner. FAFAHTOM ¥, BOIMOMHO, NOFNOTAT 3emmo. 81

CBeT IBe3fk HAYHHAET HMcTopua MuUIHM
[T 3nech NOKA3aH MU3HEHHLIR NyTh Tpex
TMINOB 3883/ 38€3[, HEGONELWON MACChHI

(BEPXHWA PAA) CPEOHER MACChI, TAKMK

FONYEOR HAPMWK SEPHBI KAPAMK kak ConHue cpeaHuid paa); M MacCUBHBIX
(HUMHMIA pAL). 382306l XMBYT TaK ACATO,
' - B [ ] [ ] uto B BCeneHHoM Noka HW oauH

KPBCHbﬂ;I EAPNWE HE JOCTHUI CTanKn
ronyGoro UM YepHOTO KapnuKa

Bensii Kapnuk

Mocne BIpLEa OT KPACHOTD MTHradTa
OCTASTCA TOMBKD MANEHBKOE M OMEHL
ADKOE AAPO, KOTOROE Ha3biBAKT GenbiM
KEEMMARM, WMmenHo od 3acTagnneT
MIEHBTADHYIE TYMBHHCCTh CHATH.
MH.I'E‘.'L[-.‘Z-IH:J QCTHIBAN, Gensn Kl LMWK
MNOCTENSHHD CTAHOBWTCA YEPHbIM.

YEPHBIA KAPAIWK

v WP e

KpacHiii ruramr DHER TYMaHHOCTE

Koraa B sape 382306 CpeOHeR B AAQE 3aHAHYMBAETCA, 3pe3na chpacweasT cBoC ohonoury B BUAE

MACCH JAKAHUMBASTCA BOLODOL, BHELIHWE CNOM KPAcHOMo NAAHETAPHOM TYMAHHOCTH — CEETALLErac

B KAYECTAE TONAMAED HALWMHAST FHIaHTa NAgamT Ha aapo oBnaka geweciga. MnaHeTapHse TYMAHHOCTH

ACTOL30EaTLCA NenWA, 370 MpOMCKOONT EIDLIE HMEI0T HECOLYHLIE | COMHEIE PODMB W HHBYT

APMEOAMT K TOMY, HTO TENo KOTORLA BolGpachBaeT AWIE HBCKONBRD ECATHOB THICAY NET,

paorpesaeTon 308 Sonwwe, ATMOCHEDY B EOCMOC

CHNA JABACHUA AJHYTPM CeepxHopan He#tponnan aseapa

DACTET, W 38E3QA MHOTOKDATHD Koria KpacHLIF CBEpXraradT BOAbLIE He MOMEeT EcnuW Macca oCTABWEroCA AApa NEeBLIWAeT Maccy

YEENWYHBEAETCR B PAIMEPAX, NPOHIBCAMTE JHERTHID NYTEM TERMORLEDHOTD ConHuya e 1,4-3 paza, 0HO CHUMALTCA NPUMERHD

Tak o6palyeTcs KpacHLIR CHHTE3A, MPOHIXOANT BIPLIE CEEPXHOBOA. BHeww - A0 Pa3MEpOon KpYNHOMO FTOpo4a W CTaHDBNTCA

MraHT HWE CNOW 3BE30L PACnuNATCA B NPOCTPAHCTEE, HERTPOHHOR 3023000, 3T0 HEBEROATHD MANEHEKDS
a AAPC NPOACMHALT CRHIMMATLCR BHYTPE caf, HEBECHDE TEND, COCTONUEE M3 HERTROHOR,
B 33BMCHMOCTI OT MaCCh HADA M3 HEMO MOXET BPAWAETCA C GCWEHOR CKOPOCTEI. HeRTROHHLE
CHOpMUPOBATRCA HERTPOHHIA IBEINA WK YepHaRA 3B HACTONLKO NADTHEIE, 4TO OOHA YARMHan NOMKLA

Aeipa. Wx BelecTed Becut okono 10 manT

QcTaTim

WaeT B3pbiBanch, C8
L | -‘rﬁii';‘ﬁl:!a. oHO DCTARNAET OBNAKA BE
NOHA HE CTAHET MEHLLLIES AT M, KOTOPOE PACCEUBACTCR B KOCMOODE
WAETCA B MEPHYIO AbDY — O EHb MELNEHHD. CO BpeMEHEM
HCTHEO B KOCMOOE, M3 KOTODOTO W3 HETD MOTYT CEHOpMHDOBATHCH
4TC HE MONET BLIDBATLCA, JaME CBET. HOBLIE IBEIAL, YEA HMNIHSHHBIA

UHK NOBETOPMTCA.
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