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PODZONI08! 71U y4eHuubl 86 knacca
CeuHUHa U BepduHckux AHacmacuu




‘-JTO TCEG(D&

- coBbITWN, MPOUCX an nenamu
3emnu 1 ee atMocdepbl. OHa u3dyyaet
npoucxoxxaeHue, passutne, MUanyeckme u
XMMUYECKME CBONCTBA OOBLEKTC
HabnoaaeMbix B Hebe (1 Haxoasmxcs 3a
npegenamu 3MHDOHGCCI?I, C

HUMUN CBA3AdHHbDbIE. W0




Y410 TUAROC
ATMOCHEPA?

ATmMocdepa (OTF. rpeu.
ATHOC — <HARNI
«cpepar)- l
o6onouka HebecHoro Tena,
yaepXXrBaemasi OKoso Hero
roaBuTaLneEN.




ConHue — ueHmpaanaﬂ u e@
Haweu CornHe4yHou CuCmembl, 6C
obpalaromcs Opyaue 0bbe
rraHemabl U Ux crymHuKt ‘
CYyMHUKU, aCmMepoUoE o]
Kocmu4yeckasi INbifb. /i;:l.‘w,
0om cyMmapHoU Mac oC o
Temnepamypa noseg /(
nosmomy CornHtie ceemur

CornHue Haxooumcs Ha
ceemosbix siem om ueHmpa v
gpaujaemcs 80Kpya He2o, 0eflé

pUMepHO 3a 225—250 MUSIIUOHI
/Con a paeHa 217 KM/c — maKum: 10
poxo@um 0OUH ceemosou 200 3a 140 i6X3CornHye

Qenﬂemc;v yemeEpmou ro spKocmu:-:



AYHA

HHbIU ecmeCcmeeHHbIl criymHUK
[10 ApKOCMU 06beKm Ha 3eMHOM
ua u rnamaelu rno eesfiuvyuHe
eCMECMBEHHNbI! HUK 8 CofiHe4YHoU cucmeme.
Ta&e, sersiemcs rnepebiM (U Ha 2009 200
eOUHCMBEHHbIM) 8HE3EMHbLIM OOBLERINOM
ecmecmeeHH020 npoucwaOeHu;q Ha'komopom robbieart
yeriogek. CpedHee pa e me Oy ueHmpamu
3emnu u JlyHbl — 3 7 KM.

3eé30Has eernuyuHa JlyHbl Ha 3emHOM Hebe —13m. .,
OcsewéHHocmb om rosiHou JlyHbl OKOro rnosepxHocmu
3emru cocmaernsem 0,25 JiK.

Jlyna — edu
3emu. 3mo
Hebocsooe rnoere

L




CUCTEMbI]

lMnanema— (6nyxoarouw,as 36e30a) — Hebk
docmamo4yHo maccusHoe. Cpedu acmpoHC
cywecmeyrom pa3Hoasiacusi ro 8oripocy o,
UMeHHO HebecHble mersa criedyem OMmHO

IMELEIUEL '

B 2006 200y Ha XXVI Accambriee Me)K@yH
acmpoHomuyeckoeao coro3a (MAC) npuHsie
coasiacHoO KomopoMy, rinaHema — He6eCH
KOMmMopoe:

obpawaemcsi B0Kpya 38e€30hbl;
He s8risiemcs 38e300U; . |
o6nadaem docmamoyHoll Maccod, Jmc
gopmy, b6r1u3Kyro K cghepe; :
[1nymoH He s8rnsemcs nnaHemodl.



JHUa, camasi BHympeHHSSA U
HoU cucmeMabl, obpauwlarouiasc
aHemy HuKkoz0a Herlb3s yeudem
ypuu eceza0a CKpbligae
OnmumarbHbIM 8pemMe
A ympeHHue usu eeqe
(Mepuo0oe MaKcuM:
a Hebe, Hacmynafomu

\ CyMepKU 8 repuodbl es
yoarieHuUsa MepKypus ol
HECKONMbKO pas3 8 200). ¥ |

. O nnaHeme roka u3gec ‘ 1€/1bHO HEMHO20.

PKypuu 61974—197.

Artnapam MapuHep-1C

200ax, ycners vo.%' —45 %
MOBEPXHO Y nnaHer \ HbIX CMYMHUK
eCmb QUEeHb PaspexeHk ema obnaodae
KDYk - | -. Jpo! 4\ roeepxHocmu
Meg o, %g 0. 2430 °C) :

Ac
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leHepa — 8mopasi 8HymMpeHHSS rniaHema Coflk e
mewmbl. [lnaHema rosny4uria ceoé HaseaHue € 3 4
 BeHephL0OC wPeler: -

————

uc 'Aq--t-f""", IHen '?’l-'[c‘ ------ cocmu—
BeHepa docmuzaem He3ado/120 ©0,80Cx00a Usil Yepe:
HeKomopoe 8peMs rocrie a COJ/THUa, 4mo oario .
10600 Hasbieamb eé makxe BeyepHss 36e3da unu
YmpeHHss 38e30a.

BeHepa knaccuguyupyemcs Kak 3emsiernooobHas
rnraHema, U uHoa0a eé Hasblsarom «cecmpol 3emsiu»,
rnomomy 4ymo obe ririaHemal rNoxXoxu pasmepamu, cunou
msi>xecmu U cocmasom.

BeHepa u 3emrnss — eOuHcmeeHHble 8 CorHeYyHou
cucmeme riiaHemsl HOCAWUe XeHCKUe UMeHa

il |
y
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3emsnisa — mpembgiom CosiHua niiaHema CosiHe4YyHou
cucmemsbl. 3eMjis- eOUHCMeeHHoe U38ecmHoe Ha
OaHHbIU MOME mesio CosiHe4YHOU cucmembl 8
yacmHocmul BcenieHHou eoobuwe, HacerléHHoe
XXuebIMU gjftiecmeamu. 3emsisi obpa3oeasiacb OKOJI0
4,54 mnp@diem Ha3ao, a CKope rnocJie 3Mmozao
npu06 péJia ceol eOUHCMBEHHbIU ecmecmeeHHbIU
cnymguk = JlyHy. Xu3Hb e, KaKk cuumaemcs,
nosiginacek Ha 3emse 3,5 Mun,[ylapda nlem Ha3ao.
MpdéausumernbHo 71 % rnosepxHocmu rjiaHemsl
rng 0 MopcKoU eodol, ocmaJibHyIo 4acmb
Hocmu 3aHuUMarom KOHMuUHeHmbI U 0cmpoea.
7 o6paujaemcsi eokpye CofHUa u denaem
HE2Qu10/THb Il 060POM TPUN 1EPHO 3a 365,26
du 8eHHbIU Uu3secmHbIU
, n.ceoé 06pau¢eHue




Mage .

» '

Mapc — yemeépmas o yoarnéHHoC m CosiHya u -
ceObMasi 1o pasmepam riaHema Co%oﬁ cucmemal.
3Oma rnaHema Ha3gaHa 8 Yecmb Mapca = /&
opesHepuMcKo20 boz2a 80UHBLRCOOM eGB!
OpesHezpedeckomMy 6oy ARECYldi 020k
Ha3blearom «KpacHas ririaHem Wolon
ommeHkKa rnogepxHocmu. Brimno

y Mapca kocmu4eckoeo annapama NaptHep=
«Mariner 4») 8 1965 200y MHo2uUe uccagdogalk

ecepbE3M@Aazasu, Ymo Ha C2AMEARE 16 800a

8 KUOKQM COGIMOSIHU e e AL
Y Mapca ecmb 0ea ecieemeeHHEIXGHANHUKa, Po60C

[elimoc (e nepesode cOPesHezpeyeckos® — «cmpax» u

«yxac» — UMeHa 08yX CbIHogeU Apeca,
coripoeoxoaswux e2o 8 boro), Komopble OMHOCUMESTbHO
Maribl U UMerm HerpasuribHyr ¢hopmy.

Mapc MoxXHO yauOemsb ¢ 3eMriu He80OPYKEeHHbIM
a/1a30M.



iOnumep — nsimasi nnaHéma om ConHLga

u KkpynHeuwas e CornHeyHou cucmeme. * .

[TnaHema bbina u3secmHa acmpOHomaM (e
a2/1ybokou OpesHocmu, Hauwifa ceoé - ,
ompaxxeHue 8 Mughorioa u u perli2uo3HbIX
8E00BaHUSIX MHOSUX KY. RaPumrisiHe
danu amoti nriiaHeme Ha3eaH. ergiyecmso
pumMmckozo 6oeca FOnumepa.

CnymHukosas cucmema KOonumepa
cooemoum, ro KpauHeu mepe, u3 63 JiyH,
8KJIt0o4as 4 boribuwiue ryHbl, Komopble bbirnu
0bHapy»keHb! ['anuneo anuneem 8 1610

- 200Y.
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CATYPH « 4

OH emas nnaHema om CoriHuya U emopas ro

V 4

pa3mepe fema e CosiHeuHol cucmeme Mocrie

fOnumepa. Has3eaH 8 Yecmb Pumckozo 6o2a
CamypHa. |
Bokpye nnaHemsl 06 pal _‘\& e bIX Ha

0aHHbIU MOMEHM cnymFru:? 3
U3 HUX, @ makxxe emopou r1o pa
CornHe4yHou cucmeme (rocrie cny
[aHumeOa), Komopsbiu npeeocxodu
nnaHemy Mepkyputi u obnadaem eOUHCITIEel HOL U cpet
MHOXecmea CITyMmHUKO8 ConreyHoti cucmembl: ‘&. :
3Ha4YumersribHoU ammocgepod. e TR

U KPYIMHbIU
8

DA,

epam

<
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YpaH — ceObmasi o yoaner _  MpPembsi.T /
ouamempy u YHemeg@m : Lcl

YpaH cmarn nepeou rraHemou, 06Hapy>f< :
rnpu rnomowu meneckoria. O6 omkpbIMuu
0bbseusn 13 mapma 1781 2o0a. Hecmompsi Ha mc
paanu4yum He8oOPYXEHHbIM a2r1a30M, paHHUe Hab.
He rpu3Hasarsu YpaH 3a nnaHemy u3-3a e20 myck
MeOIeHHO20 08UXXEHUS rno opbume.

B 1986 200y amepuKaHCKul KocMu4eckuu anrnapam « Boge
rnepeodas Ha 3eMsio CHUMKU YpaHa ¢ 6/1U3KQ2ade L. -Ha Hi
8UOHa «He8blpa3umersibHas» 8 8UQLY _ lgHema 6e3
0br1a4yHbIX Mof1oc U ammMQeel FIOPMOS sxapakmepHbix Oris
Opyaux rnnaHen. KO 6 Hacmosilee speMsi

Ha3eM NIV SHUS Wt ydarnocs pasnu4yums rpu3Haxku
BVeHeHUU U yeeriudeHuUsi Mo200HOU aKmueHOCmU Ha
BEHeme, 8b138aHHbIX MPUBUXEHUEM YpaHa K moyKe c80e2o
paeHodeHcmeu,q CKkopocmb eempos Ha YpaHe Moxem docmuzaamab

240 m/c.

bam ['epuierb
mo ropou YpaH
Ddameriu Hukozada




HETTTYR

HenmyH — 8ocbMmas u camas 0arnbHss ninaHema CoriHe4YHouU
cucmemsbl. HernmyH makxxe yemeépmaiU rio ouamempy u mpemud rio
macce. [NlnaHema bbira HadgaHa 8 Yecmb pUuMCcKo20 boza mopeu. Ezo
acmpoHOMUYECKUU CUMBOJST , cmusiu3o8aHHasi sepcusi mpe3sybua
b6oza HernmyHa.

B ammocghepe HenmyHa 6ywi
rnrnaHem CoriHe4YHOU cucmembl .«
nonywapuu HenmyHa 6b1510 0bHa
bornbwoe mémMHoe rnsgsmHyo, aHarl
namdy Ha KOonumepe. Temnepa
ammocgepbl O4eHb briusKa K =2
xorio0OHas 8 CosiHe4Hou cucm
omoernisaroue2o eé om CornHua. mpe HenmyHa memnepamypa
cocmaserisiem rpumepHo 7000 °C, 9mo cornocmasumo ¢
memnepamypou Ha rnosepxHocmu CosHya u cpagHUMO ¢
8HYmMpeHHel memrepamypou bUWUHCMea U3geCmHbIx rsaHem. Y

Mble CcuribHble eempbl cpedu
epa-2» 8 1989 200y 8 0XKHOM
mak Ha3blgeaemoe
OJIbLLIOMY KPacHOMY

YHa 8 8EPXHUX CJI051X
riaHema camasi
60/1bLW020 paccmosiHuUs

cucmema,
docmo



-3

3ee30a — HebecHoe men
¢ ConHuewm, scriedc
guoumMoe ¢ 3emsu
Hebe. 38€30hbl Fif
camoceems
Temnepa
MU
ME

330k Yacmo Hasbigafom »
U BeereHHoU, NnocKorbKy £ ux
8HaFI Macca eeemsuie20cs eeLqécmea 8 .

¥

] K 3eMne 38e300u (He cyumas ConHua)
[lpokcuvia Llenmaspa. OHa pacriornoxxeHa 8
}om Haweu CornHeYyHou cucmemsl (4,2 cs.
NPUSIITIUOHOB KM = 3,9 x 1013 KM).

2HHbBIM 832/1900M Ha. Hebe 8UOHO 0Kos10 6000
L8 KaxkOom rionywapuu. Bce sudumebie ¢
Jjro4yas UOUMbIE 8 caMble MOWHbIe
HaXo0smcs 8 Hawel 2anakmuke.




KOMETHI

Komemmi (om dp.-2pey. kouMg, kométés — «eorocamsil,
KocmMamall») —HeCcyuwuecsi CKBO3BOCMUYeCcKUe rpocmpaHcmaea
caycmkKu nib0a, KaMHs unu memarsnasslpu npubnuxeHuu Kk ConHuy
Komemabl obpa3yrom KoMy U UHo20a X80 3 easa U rbisnu.

Bce uzsecmHsbie Yyeriogeyecmeay KOMEemk IMmcsi Ha
dorizornepeoouyecKue U Kopomkornepuool
[pedrnonoxumeribHo, 0osi2orepuoouYecKl Mk 3a/71emarom K
Ham u3 Obniaka Oopma, 8 KOMOPOM HaxXe
KoMemHbix s0ep. Tena, Haxoosauuecs Ha-OKp HOoU

cucmemMbl, KaK 1pasusio, COCMosim u3 siemy4ux eetUee8 (8005 HbIX,
MemaHo8bIX U Opyaux /1b00s), ucnapﬂfou;uxcg rpu r1ocs :

‘ CornHuy.

J ]

S f’:‘_’%m MOMeHNT bé'HapyMeH‘bﬁeﬂe' Ty A :::-,TT'W Tg+ 3 kg
T kopomKkonepuodudeckux.: MHozue U3 HUX 8XC EL -f'
- Ha3bleaeMble cemelicmea. Hanpumep, npubnu HO 50 me |
KOpomKonepuodu4eekux Komem (x ApnHbId ODOPORTEC pya

ConHya.0numcs 3—10 nem) obpasyrom cemel Cmu Opumepa: ' 1 4
Hemi@€oMaoyucneHHee cemelicmea Cam DHE 5#( nmyHa ‘
u a

(K 1o eOHe,n.q./_@ yacmHoc cumc,q 3Ha
[ anneg) R — mﬁt; 4 Mi‘l

Spkocmb Komerméuano 3a8UCL enﬂx paccm@ 5 M
CornHua. M3 ecex komem mlosbko ﬂngﬁmrraﬂ yacmpts
npubnuxaemcs k ConHuy u 3emsie HacmoJsibKP, 4mobbl ux MOXHO
6b1/10 Yeauoemb HEBOODVIKEHHbBIM ar1ia3oM. CamMmblie 3av@MHbIE U3 HUX



- acCTEpPoOUDbI

Acmepouosl, U36eCMHbIe MaKKe Kak Mg
3Ha4UMes1bHO yCmynarom no pa3vepa

oecsamKu.mbicsi4 acmepoudos. [lox 56ps1 2006
8 bazax 0aHHbIX Hac4Yumbl8arioCE3850¢ | Q64612 moyHo
orpedesieHbl 0pbUMbI U UM MPUCEO0EH O Ss TRSING 0.14077
U3 HUX Ha 3mom MoMeHM uMest o 1 AHBHO Y8 SHHbIE

HaumeHosaHusl. [Ipednonazaemecs, 4
Moxem Haxodumbcs om 1.1 004 ‘? IUITITU
pasmepbl bosee 1 Km. EonbLUUHcmeom '
MOMeHmM acmepoudo8 cocpedomoYeHo 8 [t denax nosca
acmepoudos, pacriorioxKeHHo20 mexxdy epoumamu Mapca u
FOnumepa. :






UCTOPUUYECKUE Pad

Mepebili 8 ucmopuu KocmMoHasm: FOputi MazapuH, Ol
KocmMmoc 12 anpernig 1961 2o0a Ha kopabrie « Bocmok:

[lepebiu amepukaHckul acmpoHaem: AnaH Lllenag
1961 200a, « MepKypuu-3». :

[lepsas xeHWUHa-KocMoHaam: BaneHmUHa Tepel
1963 200a, « Bocmok-6». I

[Tepebiti KocMoHasm u3 A3uu: 8bemHameu CDaM /
cocmossicsa 23 urosig 1980 2oda Ha b6opmy Kkopabris «

[lepebilu KocmMoHasm u3 Agppuku: Mapk LLlammiiyop
rnosiemeesuwiuli 8 Ka4ecmee KOCMUYEeCKO20 mvpucm
«Coro3 TM-34», 25 anperns 2002 2o0a.

[lepebilu Kumauckuu KocMoHasm: 5H ﬂueau
kopabrb «lLI3HEYX0Y-5» .
Cambim Mo100biM Nobbigarn 8 Kocmoce [eph ’f
ceou nosiém 8 25 nem Ha kopabrie « Bocmok-2»

B camom noxusiom eo3pacme 8 kocMoce nobbigan /
6b1710 77 5iem, ko20a OH y4Yacmeoearsi 8 nonemexu

&
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JOPULL TATARLGE
nek@iBesny ' ; (}(, :

(HbJHe FarapMﬁCKorov) “&‘\\
panoHa CMOSeHCKON AN
obnactn — 27 mapTta
1968, Bnagumunpckas
obnacTtb) — NETYUK-
kocmoHaBT CCCP,
NnepBbIN YENOoBEK,
COBEPLUUBLLUNKA NONMET
B KOCMUYeCcKoe
NPOCTPAaHCTBO.



Bnagumu
TepewKoBa
(pogmnacs ¢
1937 roga, B
'mbmoe |
CIIEHHUKOBO
TyTaeBcKkoro pavoHa
Apocnasckoun

obnacTtun) —
COBETCKUU
KOCMOHaBT, NepBas

XXEHLLMHA-KOCMOHaBT
3emnn, epon
CoeTckoro Cotoza.




HUAL

Hun OnpeH
ApPMCTPOHT :
Neil Alden Agistre

5 aBryctad930),
Yanakok
Oravo
amep
acTy
3€e

2
8, 5

AHCKNU
)HaBT; NepBbIn’
H

" Ha J1yHy
DNAa 1969) B
NYHHOW
Lo pabns
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803HUKHOBEHUEe BceneHHoLU —me3ynbmam "
83pbl6a, Ha3bieaeMoz0 «6oJIbWQU e3pb'/e» '
rpou3oLwedleao OKQUIC npa. nem
momy Ha3ao. W o




" memnepamy

£
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YTO TAKOE BOA
33@613

o bornbwou 83pb16 —
cyuwecmea Beell
eOUHoe.

epadycoe o L y
830p68asiocb mak
dornu ceKkyHObI Bcer
0o pazmepos ConH 2+ cana
yeenuquea



YUeHble He 3HAalOT , rAe rpaHunLbl
" Beenelkou

N X
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Ha paCCTOFIHI/II/I 00N CBETOBE

bIX MeT.
Habntopnaetca uenad BepeHmua ranakTuk,
KOTOPOW HE KOHLIa.

| I |
I “ | |



CKONLKO AET
COAHEYHOU CUCTEME ?

o Hawa ConHe4Has CI/ICTﬁ:!Ma BO3HMKMa
oKoro 4,6 MAPZ, NeT, TOMY Hasazl, NpUMepHO
10 Mnpa neT cnyers 3 HUSA
BceneHHoi. HoB bl 1 COMnHeYHbIe
CUCTEMbI NPOOOFTKE RHbIHE.







