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C ‘ pOHOMml “Pyccobut NMabnuwnHr”

= u u / CnoBo lNepeBoa Ha pycckum A3bik 1984

— ,=Slo_yo/ Cnoso lNepeBoa Ha pycCkum A3bik 1989

= "—‘f'_B'bI_I'IOHHMnM:

: K‘osnﬂrm-l KOHCTaHTMH AHApeeBuu.
FonoBaHoB Hukonam AnekcaHapoBuu.
PykoBoautenb: yuntenb nHpopmatuke KopnarunHa H.O.
KOHCynbTaHT: yunTtenb (pM3nkKun n actpoHommuu HyxxamHa E.A.
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epa - BTopas nnaHerta ot ConHua,

3@T NOoYUTU KpYroBsyro opburty. OHa

poXoaAuT K 3emne bnmxe, ueM Kakasi-

Inbo apyras nnaHera. Ho nnoTHas,

= obnauHasa atMmocchepa He No3BonsAeT

-f:"%"'l-lenocpeACTBEHHO BUAETb €e NOBEepPXHOCTb.
-~ ATMocdepa: CO2 (97%), N2 (ok. 3%),
H20 (0,05%), npumecu CO, SO2, HCI, HF.
bnaropgaps napHUMKOBOMY 3@ eKTy, Ha

BeHepe CTOMUT y)XXaCHas xapa.



@pa NOBEPXHOCTMU:

— fAnuHa cyToK:

_5:":- _, — -y ,

~ _ PaccrosiHme ot ConHua
(cpeaHee):

lNMepuoa obpaweHnsa no opoute
(rop):

CKopocTb BpaLleHus no opobure:

YckopeHue cBobogHoOro
nManacaEHmu A"

m_-—'"—'——-——
4,87*10%%kr. (0,815 macchl 3emnn)

12100 km. (0,949 gnameTtpa
3emMnn)

5,25 ricm?®
Makcumym +480°C

243 3eMHbIX CYTOK

0,723a.e.,To ectb 108 MIH.KM.

224,7 3eMHbIX CYTOK

35 km/c

8,9 m/c?
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"’?‘639 MNepBble HabnogeHUA npoxoxaeHus BeHepbl
= no aucky ConHua.
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~ CHWMOK C paccTosiHust 2,7 MIIH.
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OTKDbITI/IFI
= ,_;'- Cr ‘HMKVI
d}oxorDacbvm Mapca
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0O.Mapce —

- “-IETBepTaSI nnaHera ot CosiHUa, Noxo)Kas

110, HO MEeHblUe Mo BeJ/IMYMHE U XonoaHee.

Mc pce UMEIoTCH rnybokmne KaHbOHbI,

TCKMe BYJIKaHbl U O6LLMPHbIE NYCTbIHMU.

_ yr KpaCcHOM nnaHeTbl, Kak elle Ha3biBaloT

apc, NeTaroT ABe HebonbLMe nyHbl: PobocC m

«ﬂeuMoc. Mapc - 310 cnieayouasn 3a 3eMNen

’,’ ~_MNnaHeTa, ecnu cuutaTthb oT ConHua, U

"~ eAMHCTBEHHbIU, KpoMe JIYHbl KOCMUUYECKUA MUP,

KOTOPbIX Y)X€ MOXXHO AO0CTUUYDb NMPU NOMOLLMN
COBpPEeMEeHHbIX paKeT.




LA

gﬁpﬂnue ot ConHua

~ _ (cpeaHee):

I]epuop, oOpalyeHuns no
opouTte(ron):

CKopocCTb BpalieHus no
opoure:

YckopeHue cBobogHoOro
nageHus:

‘66-76 KM. (0,53 gnametpa 3emnn)

3,95 r/icm?

-23°C Ha boribLlen 4YacTn NOBEPXHOCTH,
-150°C Ha nontocax,0°C Ha akBaTope

24,6229 yaca

1,56237a.e.,TO eCTb 228 MIH.KM.
687 3eMHbIX CyTOK
24,1 km/c

3,7 m/c?
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P Aokasan, 4To opbuta WHBHHeTCﬂ 3NSNNCOM, B OQHOM U3 (hOKYCOB KOTOPOro HaxoauTcs

- -

OHOMWYECKOU KHuUre.

1 AAI0T BO3MOXHOCTb ONnpeaennTb XapakTepHble YepTbl NOBEPXHOCTU M YCTaHOBUTb, YTO Nepuoa
HUA Mapca Bokpyr ocu paBeH npuMepHo 24 yacam.

I’xoBaHHM Ckuanapennu onucbiBaeT ceTb U3 NpMMepHO 40 YeTKMX FIMHUN, NOXOAALLMX Yepe3 MapCUaHCKue
— - - MYCTbIHU, U AaeT UM Ha3BaHue "KaHanoB".

— _. NepcuBans Jloyann ctpout o6cepsaTtopuio Bo dnarctace, ApusoHa (CLUA), rnaBHbIM 06pa3om ans HabnogeHus
1894 : Mapca. B TeueHun 10 net oH co3gaeT ceputo KapT ¢ OGLLIMPHOM ceTblo kKaHanoB.Jloyann yTBepXxaan, 4To
Mapc obutaem, a KaHanbl UMEOT UCKYCCTBEHHOE NMPOUCXOXAEHMNE.

Mocne npoBeaeHusa AnnTesibHbIX HabnopgeHnn KOoKMH AHTOHMaaU oTBepraeT npeannorioxeHme o cywecrteBoBaHnun

1930
kaHanoB Ha Mapce.

1965 "MapuHep - 4" nepenaet Ha 3emnto 21 nsobpaxeHme Mapca, Ha KOTOpbIX BUAHLI KpaTepbl, HO HET HUKaKUX
NPU3HAKOB KaHanoB.

1971-1972 "MapuHep - 9" nepegaet Ha 3emnio 7329 dotorpachun Mapca.

"BuKUHT - 1" coBepluaeT nocagky Ha Mapc, a Bcnep 3a HUM 3 ceHTAOpA, Ha Mapc cagutca "BuUKuHr - 2",
20 vronA Opo6uTtanbHble KoMNneKkcbl "BUKMHIOB™ B KOHEYHOM cUYeTe co34aloT NoapPOoOHbIe KapThl bonbLuen
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OavH n3 Haubonee
YeTKnXx CHUMKOB
doboca Ha
CcerogHsLHUMU
[deHb, NONy4YEeHHbIN
KA MAPC Ino6an
Capseunep.



KaHanbl Mapca
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PaCTVITeJ'IbHOCTb Ha 3emMne




= x;:noxa3b|3aeT pacnpeneneHue pacTtutesibHOCTU Ha 3eMne.
=—— ~ flcHo BuAUMBbI 60onblune nycrbiHK, TMNa NycrbiHM Caxapa Ha
- Cesepe Adpuku, a Takxe obnacru 6oratbie

PacTUTE/IbHOCTbIO NO 3KkBaTopy u EBpone, un LleHTpanbHOMU

AMepukm.



Al - TpeTbsa oT ConHua nnaHeTa. CKopOCTb
3 '.-' : eHuﬂ 3eMAu Nno 3AIMNTUYECKON opbuTte

*3EMJIM eCTb CNYTHUK - JlyHa. 3eMns oGnanaeT

= MarHuUTHbIM M 3JIEKTPUUYECKUM NONSIMUN. 3eMN N

;::oﬁpaaosanacr. 4,7Mnpp. ner Ha3apg u3

~ _ paccesiHHOro B NPOTOCOJ/IHEYHOW CUCTEME ra3o-
NbIZIeBOro Beuiecrea. B cocraBe 3emMnu
npeobnaparot: xxeneso (34,6%), kncnopon
(29,5%), kpemuunm (15,2%), maruum (12,7%).
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5,976*102%kr

12756 KMm.

5,518 r/icm®
Makcumym +58°C, MMHUMasnbLHas
NOBEpPXHOCTU -90°C
8 j; | : 234yaca 56MuHyT 4,1cekyHabl
E?ﬁ&mﬂuue ot ConHua
o 1a.e.,To ectb 150 MNH.KM.
_ (cpepnHee):
E Flepwop,.06pau.|.e|-m;| no opobwure 365,24219 cyTok
(roa):
Mnowaab NOBePXHOCTY: 510,2 MSTH.KM?
Ob6bem: 1,083*10"2 km®

CKopocTb BpalieHusa no opburte: 29,8 km/c n



1HOW nosepxuocm cuna
iroteHus B 6 pa3 MEeHblle,
\M Ha 3emsne 1,62 M/c2).
T ‘'MOCTOSIHHO

-~ obpauieHa k 3emsie ogHON

-~ M TOM YKe CBOe! CTOPOHOM.
’H'a JlyHe uapvT nosHas
TULLMHA, NOTOMY UYTO
3BYKOBbI€ BOJIHbI B
BaKyyMe He
PacnpoCTpPaHAIOTCS




2 -'-

——— ConHeque




g b -~
A

"

A. ‘;-' !

a HaKTEPUCTVKa
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CDOTorDachM Mepkypus




O Mepkypun =

Kypumn - caMmasi 6am3kan k ConHuy nnaHera,
TOMy CosHLIe Ha Hero CBETUT U rpeer B 7 pas
ibHee, YeM Ha 3emnto. Ha oHEeBHOMN CTOPOHE

- f YPUS CTPaLLHO XapKo, TaM Be4YHoe MeKJ1o.
AAISMEepeHuns NoKa3biBaloT, YTO TeMnepaTtypa Tam

= nHMMaeTcn Ao 400 rpaaycoB Bbille HYyNA. 3aTo

Ha HOYHOW CTOPOHE [0JKEH 6bITb Bcerpa

~ CWJIbHbIA MOPO3, KOTOPbIA, BEPOATHO, AI0XOAUT A0
200 rpagycoB HMxe Hyns. Utak, Mepkypum - 310
LHapCcTBO NyCcTbiHb. O4Ha ero noJIoBMHa - ropsyas
KaMeHHas NyCTbiHA, ApYyran NnoJIoBUMHa - ieasHas
NYCTbIHA, ObITb MOXKET NOKPbITasi 3aMepP3LUUMHU
rasamu. B coctaB KpanHe pa3pe)XeHHOU
atmocdepbl Mepkypus BxoasaT: Ar, Ne, He.



— ﬂﬂuja CYTOK:

2 Paccmm-wle oT ConHua
(cpepnHee):
lNepuoa obpaweHnsa no opoute
(rop):
CKopocTb BpalleHusa no
opouTe:

3,3*102%kr. (0,055 macchl 3emnu)

4870 km. (0,38 gnameTtpa 3emnu)
5,43 r/cm?®

mMakcumym +430°C, MUHUMYM
-180°C

98,65 3eMHbIX CYTOK

0,387a.e.,To ecTb 58 MIH.KM.

88 3eMHbIX CYyTOK



.'_'.# ACTpOHOMbI BnepBble Habnoganu npoxon
~ Mepkypus no amcky ConHua. 3To siBneHue
Obino npeackasaHo MoranHom Kennepowm.

: ==C MOMOLLbLIO paanonoKaumum usmepeH nepuoa
obpalieHna Mepkypusa BOKpyr cBoeun ocu: 58,65
3eMHbIX CYTOK.

—— | Kocmunyeckumn kopabnb "MapuHep - 10" penaet

1974-1975
nepBble (hOTOCHEMKM NOBEPXHOCTM.



0B He nMeeTcs

e
oy

.~

| CNYTHW










AMHSA M NbAa. Jlen Ha NOBEPXHOCTH
&= TlnyToHa coCcTOMT U3 3aMepllero
"~ MeTaHa M a30Ta C NPUMecAMM
- yraesopopopaa. Y lNnyrtoHa
CyLlecTBYyeT CyTHUK WM NJ1aHeTa-
6nun3Hey XapoH. Cnou atMmocdepbl Ha
[InyTOHEe O4YeHb TOHOK.
NMnyToH - B rpeueckon Mmudosiornm
6or noaseMHoro Mmupa. n



APaKTEPUCTMKA
KDbITI/IFI




BaxH b;g_c_)TKpriur‘i -

* | TwatenbHbie oTononckm Jlayanna n
. |®narcradge, ApusoHa (CLUA).

NMoucku npu noMoLym 60nbLLIOIO TeNneckona B
MayHT-YuncoH, KanudgopHusa (CLLUA).

1 = B sHBape Tom60 oTkpbiBaet lNayToH. CoobLyeHmne
— 06 aTom 6b110 caenaHo 13 mapTta 1930r.

1978 B o6cepBaTopun BoeHHO-Mopckux cun CLUA
OTKpbITa nyHa NnytoHa (XapoH).

1991 KocMuueckuiu teneckon "Xa66bn" nonyuaer
yeTkue nsobpaxxeHun NnyroHa n XapoHa. n
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2324 KM
2 r/cM3
_j|5; -2300C
[ ’E;TOK 6,4 3eMHbIX CYyTOK

-~ -
o

ACCTOSIHWE OT COMHLA

mMexay 29,65 (MMHuMansHoe) n 49,28

opbuTe (roa)

(cpenHee) (MakcumanbHoe) (39,4 a.e.)a.e.,Ha

——— CUNIbHO BbITAHYTOW 3NENTUYECKOM
opbure.

[epuoa obpalueHuns no 247,7 net

CKOpOCTb BpallleHnsd no

opbuTe

s 4




ACTEMaA | VTOH N XAPOH
“MO)KGT 6bITb ONMMCaHa Kak
cuctema nnaHet aybnen.
[1nyToH uMeeT gmnameTp 2,320
KM, @ XapOH OKOJ10 MOJIOBUHbI
OT AnamMeTpa [lnyToHa - OKoJ10

1,270 km (790 Munb) B
anameTtpe. M3 HabnoaeHum
Teneckorna nMmeHu Xabbna
3aMeTHO, YTO XapOH ABNsAeTC

— . 6onee cMHUM 4eM [lyTOH U3-
= Chmmton ¢ Sewnn HST 3a Pa3/IM4HON CTPYKTYpPbI KX
: MOBEPXHOCTEMN
.:-:?‘:.::I'lny'ron

i‘.‘:xapo" n



Pluto
Hubble Space Telescope - Faint Object Camera
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CDOTorDachM [OnuTepa
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- 1,9*10%"kr. (318 pas 6orbLue Macchl 3emnu)

143760 km. (11,2 pasa bonbLle guameTpa
3emnn)

1,31 rlcm®
-160°C
9,93 yaca

5,203a.e.,To ecTb 778 MIH.KM.

-~ (cpepHee):
lNMepuop oGpalueHus no opouTre 11.86 ner
(rop):
CkopocTb BpaleHus no 134 Kmlc

opoure:

N7 2 27 o 3 o BT R A s e e T G e T e
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1paBUNLHOE U3MepeHue CKOPOCTU CBeTa, Mpon3BeAeHHoe npu
'&pouomeTpupOBaHMﬂ 3aTMeHuin cnyTHuMKoB OnuTtepa.

cq)epe Onutepa o6HapyxeHbl MeTaH U aMMMaK.

Ecxasaﬂo npeanorfoxeHume, 4HTo BoOAOPOA Ha lOnMTepe obnapaer
- =C:-BCWICTBaMI/I MeTarnnrna.

| 13? ’CnyanHoe OTKpbITME paanoBoSH usny4vaembix KOnutepom.

- J973‘. TlepBbi KocMmnyeckum 3oHA "lMnoHep - 11" nponeten B6nu3n KOnuTtepa.

BcTpeya "Bospxepa"” ¢ Onutepom. ObHapyxeHO BpalwieHme bonbworo
KpacHoro nfaTtHa, obHapyXeHa HebonbLas cucTtemMma Korew, OTKPbITbI
NonspHbIe CUAHUA, NONyYeHbl BeninkonenHble otorpacdum KOnutepa n
BCEX ero nyH.

1979

1989 3anyuieH kocmMuyeckuu 3oHg "lManunen”.

1994 CtonkHoBeHue KoMeTbl ¢ KOnutepom.
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2T YANBUTEJIbHYIO CUCTEMY Konel. U3-

BbICTpPOro BpallleHUs BOKPYr CBOein ocu

ap CaTtypHa Kak 6bl CNIIOCHYT Y NOJIIOCOB

=W pa3ayT BAOJIb 3KkBaTOpa. CKOPOCTb

' '-TPOB Ha 3KkBaTope aocturaet 1800km/ v,

~—  4TO BYeTBepo 60/bLUe CKOPOCTU CaMbIX

~  bbICcTpbIX BeTpoB Ha FOnutepe. LLlInpuHa

koney CatypHa 400000kM., HO B TOJILLMUHY
OHM MMEIOT BCEero HeCKOJ1IbKO AeCATKOB
MEeTpoB
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pbrme‘menu JHKe.

|

O'?Kpbrme 3aMeTHOro 6enoro nNATHa.

e
':__.——- - -

'_ - ‘7932 B a_TMOC(bepe OTKPbITbl aMMWaK U MeTaH.

i
é
1 ”54

- 1979 ConuxeHnune "lMuoHepa - 11" ¢ CaTtypHOM.
1980 "Bosaxep - 1" nonyyaeTt nsob6paxeHusa CatypHa u TutaHa.

1981 Monet k CatypHy "Bosiaxepa - 2".

1990 HabnropneHue CatypHa npu noMoLLM KOCMUYECKoro Teneckona "Xao6on".
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- 5,68*10%°kr. (95 pa3 GornbLue macchl 3emnu)

120420 km. (9,46 pasa bonble gnameTpa
3emnn)

0,71 r/icm?
-150°C

10,54 yaca

PaccTosiHue ot ConHua 9,54a.e.,T0 ecTb 1427 MIH.KM.

-~ (cpepHee):
Mepuop oGpalyeHns no opéuTe 29 46 rona
(rom):
CKopoOCTb BpaLyeHus no 9,6 KM/C

opoure:

N7 2 27 o 3 o BT R A s e e T G e T e
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APaKTEPUCTMKA
KDbITI/IFI




O b@_nTyHe—f —

TYH - 3TO NpeAnocnenHss njiaHera B

HeuyHou cucrtemMme. Ee opbura

Jecekaercs c opbuton NnyrtoHa B

HEKoTopbix Mectax. Komera lNanunes ewe

= fiepecekaeTt ee opbuTty, B OTINUMM OT

= -’—':I131yT0Ha Ee 3kBaTOpMa/sibHbIX ANaMeTp

~ _TaKOM XKe, KaK U Y YpaHa, XoTS
pacnono)xeHa Ha 1627 MjiH. KM faJiblie OT

YpaHa (YpaH pacnosio)xeH B 2869 MJIH. KM

oT ConHya).




e S T g ey
49500 km. (3,9 pasa bonblle guameTpa
3emMnn)

1,77 rlcm®
-213°C
17,87 yaca

.ﬁ%;lﬂue ot ConHua

30a.e.,TO eCcTb 4,5 MIpa.KM.

== (cpeaHee)
_ Iil'épvlop, obpalleHus no 165 net
; opoure(ron):
CKopocTb BpalleHusi no A
opoure:
YckopeHue cBoboagHOro 11.6 mic?

nageHuns.
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= ‘3 4'5 :rveTa 1989 Bospxep - 2" npoxoaut B6nun3m HentyHa,
- : Y OTKpbIBaeT KonbLa.
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amas 6onbluas niaHeTa CoMHeYHoM cnctemsl. Ero
B 11 , a macca B 318 pa3 60nblle 3eMHON U B
SoMbLLe MaCCbI BCEX MPOYMX MNSIaHET, BMeCTe
bIX. Cyuﬂ no pasmepy tOnuTtep nomkeH 6bIThb eule
nee NO3TOMY yYeHble NPULLIN K BbIBOAY, YTO €ro

== .{ HeWHME ClIoV COCTOSIT U3 rasa. KonuTep B 5 pas

'“'ganbme oT ConHua, 4Yem 3eMns, No3TOMY Ha HEM MO-

~ HacToslLweMy xonoaHo. M3-3a yaaneHHoctu ot ConHua
ra3bl Npu ero GopMMpPOBaHNN HE NCNAPUIAUCH.
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CéAbMaﬂ ot ConHua nnaHera. Cocras
epbl H2, He, CH4 (14%). Ocb BpawieHus
ic HaKnOHeHa Ha yron 980. YpaH umeert 15
nkoB (MupaHaa, Apnanb, YM6punanb,
TaHusa, 06epoH, Kopaenus, Ocdenuns, BuaHka,
=1 KD ccuna, Ne3pneMoHa, xynbeTta, Nopuus,
;-;J- ’03anuHAaa, benuHaa, MNa3k) n cucremy koneuy. B
~ _LeHTpe YpaHa HaxoauTcs SApPo, cocTosiLiee n3
~~ KaMHS M )Kenesa.



e —
~ AnuHa cyToxk:
~ PaccTtosiHue oT ConHua
- (cpemgHee):

lNMepnop obpaweHus no
opb6urte(ron):

CKopocCTb BpaLleHus no
opouTe:

~'§,’*15!5K'r. (14,5 pa3 bonblle Macchl

3emMsnn)

51300 km. (4 pasa bonblie gnameTpa
3emMsnn)

1,27 rlcm®
-220°C
17,23 yaca

19,2a.e.,T0 eCcTb 2,86 MnpAa.Km.

84 roga

6.8 KMm/C ‘.



Yunwem lepwenem oGHapyxun gBa cCNyTHUKA

YpaHa.
OTKpbITbI KONbLUa YpaHa.

ConuxeHue "Bosigxepa - 2" ¢ YpaHoM. OTKPbITbI

HOBbI€ J1YHbI.



( MupaHaa,

/M6pMans, |, _
- Ko _m1, Odenus, S Apran
-~ —bwna Ka, Kpeccupa,
__,..,.a jvﬂe3AEMOHa,

— 'H?KynbETa, NMopuums,
-~ PosanuHpa, benuHaa,
[3K) n cucremy Koneu.

TutaHug



