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BCEAEHHAA

0A CADBOM «BreaeHHas» mul
NOHUMAEM COBOKYMHOCTD
BCEr0, Y70 CylecTayer
B KOCMoce. BceaeHHas Tak orpoMHa, 41o ee
PA3MEPsl TRYAHO NPeAcTaBuTL. Ona
COCTOMT M3 MUAAMDHOB 3BE3A, NAAHET
W TPOMAaAHLIX ODAAKOB ras3a, pasaeAeHHbIX
FTUTAHTCKMM NYCThiM NPOCTPAHCTBOM,

| (CBeTOBbIE TOAbI [araKTUKK
PACCTORHHA B KOCMOCH Jse3Am PYNNUPYIOTCR
OFpPOMHBL. Mx obsdio B OFPOMHBIE CHCT 2R,
MAMEPRIOT B CBETOBLX MOANX. HAIBIBAEMBIE TaAIKTHKAMM,
ClanH CBETOBOR MDA — 3TO [AAIKTHKH TaK BEAHKH, YTO
PACCTORHME, KOTOPOE CRET AYH CBETS NEPeCcexaeT Aaobvio
npeoAoASBaeT 34 FOA, H3 HHX 33 TRICAMH AET.
NpUsMepHo 9,46 MAH MAH K, Maarera Jemast HAXOAWTCS
CRoOpocTh CBETa — B rasakmuke Macuniii [TyTs,
300 000 kmfc. PEIMED KOTOPOR OKOAD

100 (K] CaeToBMX ABT.
PaccTomHmus mesay
FAAAKTHKAMM HAMHOTO
Hoabwe,

I_r\l..l!lrrﬁ' MINTHERENCE Fa T
CHIRE — TRAHRR 103 Tkl
ValBAEYANGLS, T HOC TAASKTIN, Kol
FTEINT IIl".‘i.li.-".ll.l‘l'.'h- WEHEA T,

i Kak oHa BeAnka?
fJHI‘J.i‘k’HI’_J{.Th

t'mrm.:,_;hlr.ml.r!weﬁ Hukto e 3Haet PAIMEPK
B et BeeacHHOR. B HER MUAAMONHI

M MAAAMOME TRAIKTHER.
Cosaapan Hoswe, Doaee
MOWHBE TEABCKONH,
-\[:TFN]II[L“H T}TH[JI:IB‘-&H:IT BCE
boabwe rasakmuk. Cefvac
"- IQ}EHEIP}"J'KE'HH FrasdETHEN Had
. PRECTOAHMH A0 15 MAPA

3y CRBTORLX AET OT Hac,




3Be3Abl B KOCMOCE

B kaxao# ranaktuke —
MHAAMOHB W MHAAMOHBI
3Be3A. 3seira — 3To wap
ropayero rasa. SaepHoie
PeakuUMH B ee Heapax
BLIAEARIOT TENAO M CBET.
3Beassl BHBAOT OYEHb
Pa3HbIMK NO pa3mepy

H ﬂpHﬂL—fH.

bAnXanwme I8eiam

banxanwan Kk 3emae

iBe3aa — 310 CoaHue,

Ao Hero okoao 150 MAH Km.
Ay cBeta AoAeTaer ot
CoaHua A0 3eman 3a & MuH.

Bropas no 6AM30CTH K Ham
3pe3na — [lpokcuma
KeHTaspa. A0 Hee OKOAO
4,25 CBETOBOro roAa, TO €CThb
40 MAH MAH KM.

Tenman

Fanag Ha wouxope Hefn,
b CMOTRHTE

Had MHAAMOMB #
MMAAMONE JBE3A.

['InaHeTa 3emas

3eMAR — DAHA M3 ACBRATH
naaHeT, obpawawnxcs No
opbutam sokpyr CoaHua.
CoaHue u Bce, Yyto
obpawaercs BOKpYr Hero,
Ha3blBalnT CoAHEMHOR
CUCTEMOMN,

bAvkaAwmia K Ham
NPHUPOAHLIA 0DbEKT — 3T0
AyHa, Kotopas obpauwaercs
BOKPYr 3eMAd. Ayy ceeta
OT Hee AETHT K Ham 1,5 C.

Aya na
OPOHTE. BOKDVT
Jeman

Opbura Ayvsl
|




BoAbLioro B3pbiBa.

Teopus boabLuoro
B3pblBa

CoraacHo 3Ton Teopuu,
BceaeHHas BO3HMKAA B
HEBOODPA3MMO MOLLHOM
B3PLIBE — €0 Ha3biBaloT
bonbwo#A B3pPbIB. YyeHble
MPEeAnoAAraioT, YTo OH
npousowea boree 15 MAPA
AET Ha3aA M AO 3TOMO
MOMEHTA HWHEro He
cywectsoBaro. Camo Bpems
HayaAock ¢ boabworo
B3pbIBA.

[Mocae boasworo B3peisa

BOABLION B3PbIB CO3AAA
OrPOMHBIA OTHEHHBIA LWap.
Wap nocrenedHo
OXAKAAACH, U B HEM
o0bpa3oBeiBaAHCh

- anine Yactvusl. Bee Bo
EHHOM COCTOMT M3 3THX
HACTULL — TaK Ha3biBAEMOWH
marepud. OrHeHHbIn Wwap
poc, 1 Bceaennas Havana
PacIMPATLCA.

aK BO3HMKAA BceaeHHas, yyeHble ellle

MOAHOCTBIO HE BbISCHUAW. BOABWIMHCTBO M3

HUX CYMTAET, YTO OHa POAMAACH B OFPOMHOM
B3pbIBE. JTY rMNOTE3Y Ha3biBalOT TEOpHEN

flaoTtHas BeceaeHHan

OXAaXKAAACk, OFHEHHLIA Wap
Npespalanca B rycroie obaaka
ra3os. 3atem rassl cobDpanmce
B MAOTHBIE KAYDBI. BreaeHHas
BblAa TAKOR NAOTHOM, YTO Adxe
CBET HE MOT NO HEH AdAEKO
pacnpoCcTpaHaTbCS.

DopmHpoBaHne rarakTHK

Temnepatypa BceaeHHOW
NPOAOAKAAA NasaTh, HO ObliAa
BCE elle Heoobpa3umo
BLICOKOW. Hepe3 MUAAMOHBI AET
OHa CHWU3MAACh AO HECKOABKHX
THICAY rpaAycoB. TymaH
NPOSICHUACS, M CBET CMOT
pacnpocTpaHaTses. W3
MAOTHBIX KAYDOB MaTepuu
CTaAu hopMUpoBaTLCA
FAAAKTHKH.

Hawa CoaHeuHaa cucrema

[Npumepto yepes 10 mapa aeT
nocae boasworo B3peiga B
ranakTuke Maeunsii TyTs
cchopmmupoBamcs CoaHue,
3emMAf U ApYrue NAaHETbI
CoaHeyHon cuctembl. Aaxe
ceroaHs 8o BeeaeHHo#
MPOACAXKAIOT (POPMHUPOBATHLCS
FaAAKTUKH, 3BE3ALI W NAAHETHI.

Orvenrbii wap poc, i BeeaerHan
HAYaAa PACIMPATHCS.

lycrele obinaka razos cobupanTes
B OTPOMHBIE KAYOB! MADTHON
MATEQHE,

HawuHawT qbo MHPOBATLOR 3BEIAL 1
FaAGKTHEH, M BOeAGHHAA CTAHOBHTCR
Apo3paqHon.

Mouty yepes 10 .mmg.-i ABT MOcAE

Boabworo B3psiBa

MHDYETCR
CoAHEYHAR CHETEMA.




AoBOAbI 3a...

OAHa M3 NPUYKH, NO
KOTOPLIM BOABIWMHCTBO
Y4EHbIX CHMTAET TEOPHIO
boabworo B3pbisa
NPaBUABHON, — 3TO CAabbIA
CHUrHaA, NOAOBDHLIA XY,
YAOBAEHHBLIA M3 KOCMOCA
MOLLHBIMK
PAAMOTEAECKOMNAMM.
BeposTHo, 3T0 3X0 —
OTFOAOCOK M3AYYEHUS
OFHEHHOrO LWapa,
paciuMpsBLIEroca B KOCMOCE
nocae BoALWOro B3pbiBa.

Fueprua boabworo BIpssa
PAINETAETCA B KOCMOCE, COIA3BAN
Ixo.

...\ NPOTHUB

Ho 3aech ectb npobaema.
ACTPOHOMBI MOACHHTAAH,
4TO ecAu Bo BceaeHHOR
CYWECTBYET AWLb TO
BELIECTBO, KOTOPOE YAAAOCh
0OHapyXuTh, TO NOCAE
Boabworo s3puiga BceaeHHas
PacliMpAAACh Dbl CAMILIKOM
DBICTPO W ranakTHKK He
CMOrAn Bul 0bpa3oBaThes.

Ecan Teopusi boablioro
B3PbIBA BEpPHa, BEleCTBa
BO BCeAeHHON AOAKHO DbITh
ropaszao 6oaswe. M Haso
HENPEMEHHO HaHWTK 3TO
CKpbITOE
BEIEeCTBO.
[Noka ero He
HalWAW, TEOpUA
OCTAeTcs MoA
COMHEHUEM.

YueHse HalwAn BCEND AL OKOAD
1% marepins BoeaeHHON,
OcTarbHoe eme NpeACToNT HaiTH,

Kakoso byayuiee
BceneHHOM!

Y acTpoHOMOB €CTb
HECKOABKD TEOpUi 0
Gyayiiem BceaeHHoR. 3aech
Mbl MPEACTABAM TPH M3 HHX.

Teopua MEAAEHHOMR CMepPTH

Ecan pewectsa Bo BeeaeHHORN
He HaMHOTo DoAbWIE, Yem yke
oOHapyXeHo, To OHa Gyaer
paciupaTsea Bee boaswe

W boAbLIe,

Mpyu Takom BECKOHeYHOM
PACWHPEHUN BCE NPOLECCH
B0 BCeAeHHONW HAYuHyT
saTyxate. Crapsie 3se3abl
ByAyT racHyTh, a HOBbIE
NepecTaHyT POXAATLCH B
raAaKTHKax.

M nocrenenHo Bca Beeaennas
npespaTuTCa B HeobuaTHOoe
0BAAKO XOAOAHBIX 4acTHL,
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BreAeHHAan MOXET MEAAEHHD
AATYXATE W B KOHLE KORLIOB NPOCTO

FMERETE,
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boasiioi boaswoe Goasuoni
B3pslB CXAOMBIBAHHE BIpPLIB

Teopua b

Ecav BewecTea HavHOrO
DoAbLLE, HeM 3HAIOT YHEHbIE, TO
CHAQ €70 BIAUMHOTO TAIOTEHHA
MOXKET OCTaHOBHMTL paclivpeHHe
BceaenHoi. Toraa oHa cTaHeT
CKUMAaTECH, W HakoHeu

FaAaKTUKM CTOAKHYTCS MEXKAY
coboi — Hactynut boAbloe
CXAOMbIBaHME, MPOTMBONOAOKHOE
BoAbwomy B3pLIBY.

Mpu BoAsioM CXAOIBAHMH
raAdKTHKH EFGAKH}-'TEH.

Teopus nyAbCHpYIOWERA
BceaetHon

HexoTopeie yyeHble cuMTaioT,
yTo BeeaeHHas MyALCHPYET,
noAOBHO OrpOMHOMY CEpALY.
Ona pacwmpsercs, 3atem
CKMMAETCR M BHOBb
pacwmpsertcs... boaswme
B3PbIBLI HEPeAYIOTCH €
bOABLLWMMK CXAOMBIBAHHAMM.

Kocmuyeckme ChilrKU

O TOMm, Kak ycTpoeHa Beeaennas,
YHEHBIE JHAIOT e1Le CAMILIKOM
mano, C nomousio see Boaee
MOLLHBIX NPMBOPOB, Hanpumep
TAKMX, KAK PAAMOTEARCKONB,
ACTPOHOMBI, NOAODHO
NYTEWECTBEHHMKAM, NPOHHUKAIOT
BCe AaAble BO Beeaennyio,
CTAPanCh Y3HATh €€ TanHbI.

Teaeckon B8 Apecbo Ha OCTPOBE
Myzpro-Piko. 370 KpynHewmi
B AMHPE DAAHOTEAECKIN.
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MCCAEAOBAHUA KOCMOCA

A€Cb pacckasaHo
0 HECKOAbKMX
cnocobax,
C MOMOILBIO KOTOPbIX
ACTPOHOMbBI UCCABAYIOT
Bceaennyio,
M O TEXHHUYECKUX
CPeACTBaX, KOTOPbIMU
OHM MOAL3YIOTCS.

OnTnyeckue
TeAeCKOMNb

Takue TeAeckonsl AaloT
yBEAUHEHHbIE M30DpaXeHus
ceeTswmxcs obwexros. C mx
NOMOLLBIO ACTPOHOMbI
3arASIANBAIOT MAYBOKO B
KOCMOC. MHOrHe ontHyeckme
TEABCKONE Y(:T«':IHDE.I'\’EHH
BLICOKO B ropax, rae Haa
HUMH OCTAETCH MEHbIIWHA
CAOH MYTHOH M 3arpsi3HeHHQM
3eMHOIH atmoctepst.

Paamnareaeckon
a8 Hio-Mexciko

PaanoTteaeckonsl

ITH TEAECKONbI YAGBAMBAIOT
CAaDble PAAMOCHIHAAL OT
KOCMHUYECKHX 0DbekToB

C NOMOUWBID O4eHb DOABLUIMX
«TapeAoK», MAM aHTeHH. Onu
NO3BOARIOT ODHapyXHBaTh
0bbexTsl, koTopbie AMbo
CAMIIKOM TEMHB, AMDO
CAMILKOM YAQAEHBI M NMO3TOMY
HEAOCTYNHBI AAXKE CamMbim
MOILHBIM ONTUHECKHM
TEAECKOMNaM,

Caman Boabwas «Tapeskas
YCTaHOBAEHA BO BnasuHe
Apecnbo Ha octpose [y3apro-
Puko (cm. ¢, 9). Ee anamerp
305 M. Ha pucynke BHu3y
NOKasaHa 4acTh APYroro
OrPOMHOIO

paAHoTeAECKOMNa —

B Hblo-Mekcuko, CLUA.

Teaeckonsi
B KOCMOCEe

Teaeckonsl B OTKpBITOM
KOCMOCE MOPYT 3arAdHYTL B
NPOCTPaHCTBO raybxke, Yem
HA3EMHBIE: MM HE MewaeT
atmocdpepa. [loka
KPYNHERWWA TeAeCKON 8
KOCMOCE — ONTHYECKHA
Teaeckon «Xaboas. Ou
BLIBEAEH HA O
HACA* 8 1990 r.

Kocmuyeckue
CTaHLIMH

Kocmuyeckue CTaHumm
00PALAINTCA BOKPYT 3emAu.
Ha wux bopry crasar
PA3AMYHBIE ONbITH W
MCCABAYIOT NOBEAEHME
YEAOBEYECKOro OpraHMiMa B
kocmoce. Ase cambie KpynHble
KOCMUYECKME CTaHUMK — 3TO
«Mup» 1 «Cxafnaby.

Kocmuuyeckme 30HAbI

Tak Ha3bIBAKOTCH
ABTOMATHUECKHE KOCMHYECKUE
AeTaTeAbHble annapatel 6e3
Atoaer. OHuM MccAeayioT
OTAAAEHHbIE 0DAaCTH
CoAHEYHOR CHCTEMBI M
MepeAaloT CBOM OTKPLITUA Ha
3emai0 no paano. MHorve 13
HHX OCHAWEHBI KaMepamu,
NepeAaioIMMH ACTaAbHbIE
H300paXEHHA AANEKMX MUPOB.
Ha 3emae atu naobpaxenus
M3Y4AI0T ACTPOHOMBI,

B 1996 r. KOCMHYECKHIA 30HA
«[Mvonep-10» nepsbim 13
PYKOTBOPHBIX OOLEKTOB
nokuHyA COAHENHYIO CHCTeMY.
Ao Hero cefuac bosee

11 MApA KM.

Yacry paanoreseckona
«Cenib BoAbWaR
pewerkas. O cocTouT M3
27 OTACABHBIX AHTEHH,
PACTIOADKEHHEX B BiHAE
Bywaw «Ye, Anave
KaKAOR aHTEHHB 25 M,







COAHEYHAA CUCTEMA

OAHeuHyIo cucTemy obpasyior  [1AaHeTbl
CoAHUEe K BCE oﬁpaummmnecn MAaHeTH — CaMble KPYNHBIE W3 TEA,

BOKpYr Hero 0BLeKTh: MAaHeThl  0OpaliaioWnXcs BOKPYT CoaHua. Cenuac
y4eHbIM M3IBECTHO 9 nAAHET, HO, BO3MOXHO,

W UX CNYTHUKM, OTAGABHBIE KAMEHHBIE ooy, ewe He oTkpbiThie. Bee OHn obpaulaioTes

U AeAsiHbie MAbiObl M DoAbLIOE pokpyr COAHUA NO NPHOAUIMTEABHO KDYTOBBIM

KOAMYECTBO MbIAK. (yTsM, KOTOpbIE Ha3biBaloT opbutamu. Hetbipe
Bankanwme K CoAHUY NAGHETH HA3LIBAIOT
BHYTPEHHUMKU, 210 MepKypuR, BEHE‘p/
Jeman 1 Mapc. OHH HEBEAMKM M

CoAHUue COCTOAT M3 MAOTHBIX FOPHBIX
NOPOA.

CoAHLIe — 3TO 3B€3Aa, OrPOMHBIA [IAaHers Ha OpBHTAX

packaAeHHbiA rasoBLIA Wap. Cuna ero soxpyr CoAnua

MPUTSIKEHNA, HadblBaemast rpaBuTaUMen, /,,ff"’

ABACTBYET Ha BCE ODbEKTBI, HAXOAAWWECH Ha
PACCTORHUAX MPUMEPHO A0 b MADA KM OT

CoaHua, 3acTaBass Ux 0bpawaTecs BOKPYT
HETOD,

COAHUE MACCHBHEE, YEM
BCE OCTAAbHBIE HAEHB
COAHBYHON CHETEMY,
BMECTE BIATHIE,

Mapc @
Mosc :
acTeponAos |

\ /;i-ep? UI}'

Meprypii | 3




BHeuwHme naaHeTs

boaee yaaneHHbie oT CoaHUA NAAHETH HasbiBaIOT
BHeWwHumK. 1o OnuTep, CatypH, Ypas, HentyH
U [TAYTOH. OHK COCTOAT W3 AbAQ, ra3a M
KMAKOCTH. Bce oHu, kpome MNaytoHa,
KPYNHEE BHYTPEHHMX :

MAGHET.

ACTEPOUADI

AcTepomabl — 3T0 BOABILIME TABIDBI KaMHSA, MHOFAA |\
€ MeTamom. OHu cchopMHpOBaAKCh U3 OCTATKOB |
BelecTsa npu obpasosatni CoAHEYHOR CHCTEMbI —
OKOAO 5 MAPA AET Hazaa. ACTeponabl obpatlaioTcs
Bokpyr Coauia noao6HO naaHeTam. OpouThl OAHNX |
ACTEPONACB OBAALHLIE, BHITAHYTBIE, YBOASIIME MX |
sanexo ot CoaHua. Apyrie acTepouabl f
NYTELECTBYIOT N0 OPOUTamM MAGHET BEPeAH HAW
M03aAM HMX, HO BOABLIMHCTBO — MEXKAY Mapcom M
IOnutepoM, B obaacy,

KOTOPYIO Ha3biBAIOT NOACOM acTEPOMAOB.

KomeTbl

KomeTsl noAoDHB! OTPOMHBIM TPA3HBIM
archepram, obpaLAIWMMCS BOKPYT
ConHua. Mx opBuThl CHABHO BbITHHYTHI,
W OHM AMILE HEHAAOATO NPUBAMKAKTCS
K ConHuy. BOABWMHCTBO KOMET
HA3BAHO MO MMEHaM WX
nepBooTKpbIBaTeAei. Hanpimep,/
komeTa [ames — Mo MMeHn
aCTPOHOMA JAMyHAa [aanes.

L1

[ayTon

CarypH

CnyTHUKK NAaHeT

MHorue nAaHeTsl UMEIOT CIYTHUKH,
oBpalaowWmrecs BOKPYr HUX NOACBHO
TOMY, Kak /\yHa obpaiiaercs BoKpyr
3eman. Y HEKOTOPBIX MAGHET MHOTO TaKMX
AYH — Hanpumep, y CatypHa wx ne
MeHbluen mepe 18. CnyTHUKW BbiBaloT
pazHblx TMNOB. OAHM KameHucTble, APYIHE,
KPOME KamHsl, COAEPAAT ABA W KMAKOCT.
Ha noeepxHOCTH MHOTHX, Kak Ha Haler
AyHE, €CTb KpaTepsl, ropel W AOAHHBL.

O HEKOTOPLIX AYHAX YUeHble 3HAIOT MoKa
ele MAND, TaK Kak OHW He
cpoTorpaprpoBatsl © DAM3KOro
PacCTosAHMS.

MeTeopouAbi

Menkue 0DAOMKH MOPOA, ABTAIOWKWE MO
CoAHEYHOH CHCTEME, HA3bIBAIOT
METeopouAami. BpbiBasick B atMocepy
3EeMAM, OHM CTOPAIOT W NPOYEPYMBAIOT 1O
HEeDY AIPKWE LWITPUXH — METEOpb.
HekoTopbie 0OAOMKH AOCTHUIaIOT 3EMHON
NOBEPXHOCTH. VX Ha3bIBAIOT METEOPUTAMM.

r




COAHLIE

aK u Bce 3se3abl, CoAHue — OrpoMHbIA Wwap
pacKaAeHHOro rasa. BHyTpu Hero kpoueyHbie
YaCTMYKHM — aTOMbl BOAOPOAA —
COCAMHAIOTCH BMeCTe, 0bpasys aTombl APYroro
ra3a — reausi. ITOT NPOLIECC HA3LIBAIOT
TEPMOAAEPHBIM CHHTE30M. OH BblAGASET OrpomHoe
KOAMYECTBO CBETa W TenAa. 1o u3Ayyenne CoaHua.
be3 Hero Ha 3emae He BbIn0 Bbl XU3HM.

beteawrediie N

Kak BeAukQ Conue «
CoAHue?

Anametp CoAHua —
OKOAO 1,4 MAH KM.

B CoaHue morao bul
pasmecTuTees bosee
MHAAMOHA TAKMX NAGHET,
Kak Hawa 3emasn. Ho no
CPABHEHWKD C APYTHMM

JBE3AAMM
CoanHue He Tak
YA Beauko, Bor
KaK BhITARAEAO
bbl COAHUE PAAOM C
GBeteabredse — oAHOM
W3 KPynHEeRWKnX 3Bela,

Crpoenune CoAHua

H.'l.][.?”. CoaHeyHoe HALC 170 Joma AYHRCTORD NepeHoca
AHAMETRY IPeB0CKOART JeMAk FHELN HH. 3 AL TEMAC
8 27 pas. Ero remneparypa boaee

15 san rpasycos LleAscies.

NEPEHOCHTCR HAIAVHEHHEM,

KonsexTHaHasn Joma,

OHa AOCTaBASET IHEDMHIO
nosepxrocty Coanua.
CTpeky mokaikeanT

£e OyPARLLEE ABHKEHHE. '

DoTocpepa — NOBEPXHOCTL
CemHLA. Hd OOAI08aHT
OVEASILIHAMM Fa3aMN

Kopowa — Hapyxnas 4acTs
armoccheps) Coatua. Ouxa
MPOCTHPGETCR Hed OFPOMHYD
BRCOTY, HO CBETHTCH DYeHE
cAABO, W B HEALIS BUAETE,
noka CoaHue He 3acAoHeno —
HanpHsep, AyHor Bo iy;le.\m
sarMeHms fovm. ¢ 16—17).

MMarHo Ha Coanue,
choTorpamposaioe © 3eman
€ NOMOLLBKY OC

POTONPaHYECKOND YCTPORCTBA

Ha noeepxnoctn CoAHua
WHOTAa NOABARIOTCH
HeDoAbWIME TEMHBIE Y4aCTKH,
MX HA3BIBAKOT NATHamMK. ITH
YHACTKM HECKOABKO XOADAHEe
OKpy#Kamowen Hux
nosepxHocTH, MHoraa naTtHa
obpasyioT GoAbluMe rpynnbl.
OAHaxAb! yyeHble HabaloAanmn
rPYnny NATEH NACLAABIO
OKOAO 20 MAH KM*.

PackaAeHHble rasbl

[laTHa Ha CoAHue YacTo
OKpyxeHsl obAaKamm
|JE!.CH-3AEHHI:I!'Z rd3os, R{}T[][JHE
B3ALIMAKOTCH HAA COAHEYHOW
MNOBEPXHOCTLIO. ITH ra3bl
Hd3BBAKIT {IJ.—,]KE.'&.'-.'I.‘HH.
OrpomHbie (hoHTaHb! rasa —
NPOTYBEpaHLUbl — B3AETAIOT
Haa noeepxHoCThio CoaHua
CO CKOPOCTLIO A0 60O km/C.
Ewe Goaee ApOCTHB M
APDHEKTHL MOWIHBIE B3PHIBLI
Hd MOBEPXHOCTH
Coanua —

MX HA3LIBAKOT
COAHEHHBIMM
BCMBILKAMM, g ¥




OCTOPOXKHO!
Hukoraa ne cmotpute
npamo Ha CoaHue Hu B
DUHOKABL, HH B TEABCKON,
HW AaXKe HEBOOPYKEHHbIM
raasom. OT ero spkoro
CBETa MOXKHO OCAENHYT,
He cmoTpuTe Ha Hero u
YEepes COAHEYHBIE OYKM:
OH He MNOAHOCTBHD
JAAEPKHMBAIOT OnacHoe
uaayderme. CoaHue
MOXKHO HabAIDAATL Tak:
HaI'IPc"tEbTE Hd HEro
E_]'H!-I{_ll{f‘l.b Mo3aam K‘:,"CH-.I
Beaoro kaproHa. AsuraiiTe
DWHOKAL, NOKa He
MOAYHMTE SPKAA KPYKOK.
MokycHpyrTe BUHOKAB,
4TOOBI M30BpaxeHue Ha
KapToHe CTaAo

PE3KUM.

Ty AMH3Y
EFLyalelt ,

Flaotpase-
Hie Cosma
CBET BXOAMT
ChAQ

MoTorpaghma
bypaswes
MOBEPXHOCTH
CoaHua

CoAHEeYHbI BETep

”D.J'I.H'PHU-E CHAHWE — HeoDWYaRHO KpacHsas HIDd ABHAVILErOCH CHETA,
BLI3BAHHAR COAHEYHLIM BETOOM, HabAmagaercsd ToAbKD B CEBEPHO H KIAXHON

MOARPHBIX 0BAaCTAX JemMair.

ConHue Bce BpeMs
BbiDpPacLIBAET BO BCE CTOPOHBI
MOTOKH HEBHMAMMBbIX

HACTHLL — TaK Ha3blBaEMbIf
COAHeYHbIA BeTep. OH
MNOCTOSIHHO «AYET» W B
CTOPOHY 3emau. Ho mMbl He
OLIYLIAEM 3TOTO, NOTOMY YTO
MarHMTHOE NoAe 3emam
OTKAOHSIET COAHEYHBLIN BETEP

M MOFAOLIAET €70 3HEPTHIO,
Koraa noToku HEBUAMMBIX
4aCTULL NPOHOCATCH BOAM3M
CeeepHoro v lOxHoro
MOAIOCOB 3€MAM, OHM
BbI3bIBAIOT KPACHBYIO MTpY
cBeTa B HOHMHOM Hebe —
NOASIPHLIE CUAHWS. MX
Ha3blBaOT CEBEPHBIMM — Ha
ceBepe M I0KHLIMW — Ha iore,




JATMEHUA

BUrasiCb B KOCMOCE, 3emMAsl M /A\YHa MHOrAa

3aropaAxvBaiOT APYr Apyra OT COAHEYHOrO CBETa.

DTN MOMEHTHI Ha3bIBAIOT 3aTMeHusammu. OHu
NOBTOPSIOTCS BECbMA PETYASPHO. AASI AIOAEH 3TO OYEHb
MHTEPECHBLIE M BOAHYIOWME cobbitug, ECTh ABa BMAA
3ATMEHUA: AYHHBIE W COAHEYHbIE.

J’\YHHI::IE 3dTMEHUSHA

OHW NPOMCXOAST, KOTAD
JOMAS NPOXOAMT MEKAY
Coanuem n Aynon. AyHa
NONAAAET B TEHB 3CMAM,
AVHHOE 3aTMEHHE MOAHO
HaDAIOAATE € HOYHOR
CTOPOHBE 3eman. AyHa CHABHO
TEMHEET M CBETHTCH CAADBIM
KPArHOBATLIM CBETOM.
ODBIMHO CAVHAETCH OAHO
TAKOE 3aTMEHHE KaKAbIH MOA.
Fro MOKHO BUAGTL
HEBOOPYKEHHBIM AA30OM, HO
AVHILE CMOTPETH B DUHOKAB.

[oAHOE AVHHOE 3aTMEHIE

Tens 3eman, Kak n Bce
NPoOYME TeHU, CBETALE NO
KpasM M TEMHEE B CepeanHe.
ECAM AyHa BXOAMT B
HEHTPAABHYIO YaCTh TEHMK,
HACTYNAET NOAHOE 3aTMEHMWE,
AvHa CTAHOBMTCH DMEHb
TEMHO,

L ompie TeniAN YWia

FliaAtoe AVHHOE 3aTseHine. v
HAINCANTER B TeHit Jesu

HactHoe AVHHOE 3aTMeHne

\yHa BXOMIT B Tetb
FELAH,

r.'.-m TEHb

MNoaxan TeMs

Ayt

[Tpu vacTHOM 3aTMEHHM
YacTb AyHb OCTAETCR
NOKPBITON DOABE CBETAOH
TEHbLIO — Tdk HAILIBAEMON
NOAYTEHLIO, AYHA TEMHEET
HE CTOAL CMABHO, KaK Npu
MOAHOM 3aTMEHHK,

YHacTHbie 3atmerna DuiBaoT
TaKkke, Koraa AyHa e

MOMJAAAET B NOAHYK) TeHb,
A NMPOXOANT TOABKD Hepe3
noAvTeHb. Ho Takue
3ATMEHMH NOYTH
HEFAMETHDI,

boaswas gharorpagim Ha
STOH W COCEAHER CTRaHIILAN
MOKAIWBICT MOAHOE
COAHCYHOS 3aTmene, AHeK
COAHUA NOAHOCTEN 3AKPNT
AyHoi, ApKoe chaHne BOKpYT
TEMHOR AYHE — JTO KOPOH,
HAPYAHAR HaCTs aTMOCTHEDH
Cotnua.

ok



COAHEYHbIE 3aTMEHMS

[Npu coAHedHoM 3aTmenmnk AyHa NPoXos
mexay CoaHuem u 3emaeit, 3aCAOHAH OT
COAHEMHBIX AY4ei 4acTb Halen NAaHeT, M
HABAI0AATH COAHEUHBIE 3aTMEHMS, ACTPOHOMbI
NYTEWECTBYIOT NO BCemy mupy. Takne aam
CAYH3IOTCA AMLLb Pa3 B TPU HAW YETHIPE TOAA W
ANATCH ODBIMHO ABE-TPU MUHYTHL, [pH NOAHOM
jatmenny CoAHUA ero KopoHa BHAHA
HEBOOPYXKEHHBIM FAa30M. ACTPOHOMBI
HADAIARIOT €€ € MOMOLLLIO CTIELMAABHBIX
NPHOOPOB. Bbl MOXETE CMOTPETH Ha MOAHOE
3JATMEHHE HEBOOPYAKEHHBIM rAA3OM, HO
CODAIDAAS BEAMHANWYIO OCTOPOXHOCTL, YTODLI
Aydn CoAHUA HE OCAENWAM BAC MEpes Ha4yarom

W Cpa3y NOCAE OKOHYaHHA 3aTMEHKS.

BuanmocTtb P PHCYHKOD oo
cripasa ' Coer

3dTMEHUS NOKAILBAET, Kak Coanua L
PAFBHBIETCR HKOPMEH'_"

COAHEYHOE 3aTMEHHE MOXKHO FATMEHNE, YACTHYHO, T

BUAETE AMLUL M3 TEX MECT HACTHOR

3emMAM, 10 KOTOPBIM 4. [py noarom 3aTMEHHE.
sarmeinn Coakiue

MPOXOAWT AYHHAS TeHb, 331 OPOXEHD

OHa NOKPHBAET AMLLIb vealkos, Biana

HEDOABIIYIO HACTh 3EMHOF TOABRKD £rD

A KOPOHa.

EPXHOCTH.

— [ loayTesis

MEPbI BE3OMACHOCTH | «AAMA3HOe A
Jatmenme CoaHua avule | KOABLIO
BCero Habawaate mytem | KOABLIO» 3
NPOeKLMU n3obpaxerus | ITOT NOPAIMTEALHBIA HhehexT

(em. €. 15). HUKOTAA He HHOTAQ BO3HWKAET NP

{'\'IUTPHTE Ha 3daTsMeHHe HH COAHEUYHOM 33TAMEHMIM,

HEpe3 DUHOKAB U HenocpeactsenHo nepea

TEAECKOM, HW N NOAHBIM 3aTMEHHEM HAK
HEBOODRYAKEHHBIM TAJ30M, MOCAE HEFO MOXET BCNBIXHYTH

HH CKBO3b COAHEUYHBIE

BOALLIOR COAHEYHBLIR AYH,
BAMCTAIOILMA, KaK aimas it
B KOABLIE, KOPOH b

r
&

ouku. Ot ayuen Coaxua
MOXHO OCAENHYTh.

_Mporyte
[




MEPKYPUA
-epmypmﬁ — OAvxanwas
k CoAHLy nAaHeTa
CoAHEUHOM CHUCTEMBI.

On obpawaetcs sokpyr CoAHua Ha
PACCTOSAHUM OKOAO 60 MAH KM OT Hero,

Comiodiie (MM RIMR e asrnerale)

ManeHbKkas naaHeTa

MepKkypui MaA 1o CpaBHeHHIO
€ DOABUMHCTBOM NAGHET
CoaneuHoR cuctemsl. MeHblue
Hero ToAbKO [ayToH.
Anametp Mepkypus 4878 km,
HTO MPUMEPHO BTPOE MEHbLIE
AMAMETPA JEMAK.

FesiAs

ViaoOpaxess B
OAHOM
MaCiTane.

Kapa u xoAo0A

Mepkypuit Tak Ban3ok
K CoAHuy, 4TO AHEBHas
TEMNEpPaTypa Ha Hem
aocturaer 427 °C — B 4Yetsipe
€ AMWHAM pa3a Bhllle, H4em
TeMnepaTypa KMNAWeR BoAbL.

MosepxHoct Mepkypn RYCTsHHA W

YCEHHR KLATERIMM,

3ato HOYLIO TEmNeparypa
onyckaetcs ao -183 °C.
Hekotopsle Kparepbl Ha

Mepkypuu Tak rayboku, 4o 8

HUX HUKOTAQ HE 3arARAbIBaAeT
Coanue, OHK Beeraa
OCTATCS OYEeHb XOAOAHBIMM.

Haxoaack Duke apyrmx

naarer Kk Coanuy,
Mepkypitl i oOpawaeTcs
BOKPY HETD 33 camoe
KOROTROE BREMA.

[ 0Abl U AHM

mepﬁ}’pﬂaHClﬂHﬁ roa (Bpems
OAHOro 0DopoTa BOKpYr
Coanua) aamtcea 88 3emubix
CYTOK. 3TO MEHLILE YETBEPTH
IEMHOND TOAQ.

Ho Bokpyr ceoei ocu
MepKkypuin BpallaeTcs
MeAAEHHO. Ero cyTku (Bpema
OAHOrO 0DOpOTa BOKPYT

0CH) — 59 3emMHBIX CYTOK.
3HaunT, Ha MepKypun
MEHBLLIE ABYX AHEW B roay!
BoT nouemy ero HouHan
CTOPOHA YCNEeBaeT Tak CMABHO
OCThITh,




BuamMMOCTb
Mepkypus

MepKypui MHOrAa MOXHO
yBUAETL B Hebe nepea cambim
BOCXOAOM MAW cpasy ==
nocae 3akata CoaHua.

3710 Beaas, poBHO DAecTsILAs
ase3aa. baeck Mepkypus
MO3BOASIET BUACTL €I
HEBOOPYXEHHbIM TAa30M, HO
AyHLLIE BOCHOABIOBATLCS
TEAECKONOM MAH DUHOKAEM.

HpKOE NATHO B LEHTPE 3TOR
(ﬁ?)mrpaq‘.mu — Mepkypui.

OCTOPOX

Ha Mepkypuit MOKHO
CMOTPETE TOALKO
NOCAE NOAHOTO :
CoaHUa WAKM AD Ha4daaa
CoAHUA, MONaBLINX

B Teaeckon aMbo B
OMHOKAL, MOXKHO
OCAEMHYTh.

Bbrnyx.ﬁhrr?..
D
‘\%h oy i

YRS

Ceproauatibin

[

Dasbl Mepkypus

ApKOCTL M BMAMMAS thopma
Mepkypusa M3MEHAIOTCA Mo
MEPE Ero ABWKEHWUS BOKPYT
CoaHua. JTH HM3MEeHEHWS
Ha3bIBalOT hazamu.
PasanuHbie dass Mepkypus
MOKHO BUAETH TOABKO B
CHABHBIRA Teaeckon. Koraa
MepKypMi HAXOAUTCH AAABKO
OT Hac, Mo APYryi CTOPOHY
CoaHua,

OH AdAEK W BRICASIAWT
MaAEHBK MM M TYEH.F"I.HM,:
HO 3aTO OCBELWEeH
MOYTH BECh (CM.
BHHSY BBIMYKABIE NNOAHYIO
hasbt). Nepenas Ha Hawy
ctopoHy CoaHua, Mepkypui
npubAKKaeTc

K HaM W KakeTcs boablie 1
SpYE, HO TOrAd Ham BMAHA
OCBELLEHHON AMILIB MAAAR
YaCTh €ro NOBEPXHOCTH (CM.
BHW3Y CepnoBHAHLIE haakl).

loanas haza
(BHAEH LeaHkom)

Coakue

/' «Mapiriep-10 —
EAHHETBEHHBIA JOHA,

f.f Haydapi Mepkyipii,
[ ._-'_f"’f
".\\ |

KocMMYeckmuin 30HA

[Noka eAMHCTBEHHBI
KOCMHYECKHH 30HA K
Mepkypuio, «MapuHep-10s»,
bbia 3anywed CILIA 8 1973 1.
OH nepeaan NOAPODHYIO
KapTy NOBEPXHOCTH
MepKypus U YCTaHOBHA, YTO
MAAHETa HE MMEET HM
aTMocpepsl, HW BOALI. ITO
3HAUNT, HTO HUKAKasn AKHM3Hb
@ Ha MepKypHul HEeBO3MOXHA.
b“g Ero BecnaoaHas kameHucras
 MOBEPXHOCTH ycesnHa

‘:} KpaTepami ¢ oCTpbiMK
Floanmiiidr Hpa A,

dhaza 3
.' Buirtyrabiit

Hosag thaza  Cepnosuansni
(Heanamy)

Flonosinmndas

CHUHMOK TOBEDXHEC T
MEpRYHE, CAEAIHHDI
MapHHepoy- 1




Ta NAaHeTa no pasmepy Hanzka

k 3emae. OHa obpataetcsi Bokpy
CoAHLa Ha paccTosiHAM OKOAO
110 MAH KM OT Hero. Haa ee AOBOABHO
POBHOM MOBEPXHOCTHLIO BO3BLILAETCS
HECKOAbKO YYaCTKOB, MOAODHbIX
| maTepukam 3emAn.

MaoTHas
Pl armocehepa
. Bewepu
TIMVINNT BeHepd
TAGRETI I [RICTTORRHIS mp HA YACTh

ARSI HE B COAHBYUHBIX
AYHER.

ATmocgepa Benepo
oTpaxaer ceer CoaHua
NOAODHO OFPOMHOMY
jepkany. Moromy-10 Benepa
W Baewer B Hebe Tak ﬂFJKn

YTpeHHss
W BEYEPHSS 3BE3AA

B HEKOTOpHIE NEpHOAbl roAd
BeHepy MOKHO BMAETH
HEBOOPYXEHHBIM MA330M F
nepea Cambim BﬂCKD.-‘_'&DM MAK S M Covma
Cpa3sy nocae 3akara LoAHua. & A '
ﬁr};HDFHE Ha3bIBAIOT ee A ?{W=—
YTPEHHEH MAW BEYEpHER y/d ﬂnmrmmr:e
3BE3AOA, CMOTPA N0 TOMY, "
B KaKOE Bpems oHa
noasarerca. [locae Coaxua
U AyHbl Benepa — cambii
APKUA 0DLEKT Ha Hebe.

CoAHeyHoe Tenao,
npoeallee CKBO3bL ODAAKA,
YAepARUBaeTCA. |emnepartypa
Ha NOBEPXHOCTH MOKET
AGCTMraTh npumepro 480 °C
[ops Ha Benepe,
HM3oOpaxenne nepeaato
KOCMHHYECKHM 30HADM

s MareAndHs.

e ——— _—

Taxenast
armocdepa

ATmocdiepa BeHepsl o4eb
ToACTas. OHa cocTouT B
OCHOBHOM M3 YIAEKMCAOTO
rasa W Tak NAOTHA, 4TO AQBUT
Ha NOBEPXHOCTL MAAHETDI C
boAblLOR cuAo#. Ha Benepe
ECTb Takxke obAaaka w3 cepHon
KMCAOTHI. M3 HUX BeINaAaioT
AODKAH, KOTOPSLIE COKTAH Bbl
BCE AuBoe, Dyab OHO Tam.

MeaAeHHoe
obpaTtHoe BpaLieHue

Bpawenwe
Fenir Beneput

Bpawenne

Berepa spawaercs He B Ty
CTOPOHY, 4TO 3eMAst U
DOALWMWHCTBO APYTHX MA3HET.

Oaun obopot BeHeps! BOKpyr
CBOEH OCH AAMTCH ADAbWIE,
qem obopot Bokpyr CoaHua.




30HAMPOBaHKE
BeHepsi

HUKTO He 3HaA, Kak BBIFASAMT
nosepxHocTb Bexepbl, noka

B 1975 r. CCCP He nocaan

K HEW ABa KOCMMYECKHX
3o0HAa «Benepan. C nomolusio
paAapa 3TM 30HAbI CHSIAK
CkBO3b oDAaka Kapry
MOBEPXHOCTH NAAHETI.
CeBwue Ha BeHepy annaparhi
MOKa3aAH, 4To ee
NOBEPXHOCTL YCeAHa CKaramu
W IOXOXKA Ha MPadHyIo
OpaHXeBo-bypPyIo NYCTbIHIO.

Kparepsl

Ha Bexepe, kak 1 Ha
Mepkypun 1 Mapce, ects
KpaTepbl, HO OHW MeHee
raybokme. Toacras
atmoccepa Bedepsl
TOPMO3UT NPOAETaIOWIME
CKBO3b Hee 0DbeKTh, 1 ChAa

WX yAapa YMeHblIaeTcs, a
MOTOMY M KpaTephl MeHbLLe.

Iro NATHO Ha FTH MANEHBKHE
Benepe — Kpatepbl
PE3VALTAT COIAAHE
B3bIBa DCKOAKAMH
METEORHT . METEDONTE,
OHo PAIAETEBLUMMHCS
ofpaiosaHo MpH yadpe
HHII'JbJHHI"H-I cl f?f_].!'fi_‘lr.l".'.l IOCTh
BOAHOR, Benepal,

«MareaaaH»

AMEPUKAHCKHA 30HA
«MareanaHs» B KOHUE
80-x — Havane
90-x rr. XX B.
uayumA Berepy
NoAPOBHO.

BuicHMAOCh,
yTo
MOBEPXHOCTh
nAaHeTH!

B OCHOBHOM
NoKpkITa
3aTBepAeBILEH
AABOW,
H3AMBLUEACH M3
MHOKECTBA
BYAKdHOB.

Betepa
KOCMUHECKII J0HA

sMareasany
«MareanaH» oBHapyxma

TaKAKE CTPAHHBLIE TPEWWHBI 1
AMHWM, NDXOXUE Ha
nayTuHy. Mx Ha3eaau
apaxHouaamu (ot
PEYECKOTO sapaxHan —
nayk). OHM ecTb TOABKO Ha
BeHepe 1, BUAUMO,
0Dpa3oBaAUCE OT
PACTPECKMBAHUA KOPBI HaA
BCMYYHBAIOWERCSH U3 TAYOMH
AdBOM.

OCTOPOXHO!
YAOCTOBEPLTECH, UTO
CoaHLE NOAHOCTLIO CeAo
(Beyepom) nan ewe He
Ha4an0 NOAHUMATLCH
(yTpom), npexae dem
CMOTpETL Ha Benepy. Bbi
MOKETe OCAEMHYTh, ECAW
CAYHaHHO B3rASHETE Ha
CoAHue CKBO3b TeNECKON
MAM BUHOKA.

JTOT ropHEN KK
HaigaH [yaa Monc.




JEMAA e
MoaobHo Mepkypuio, Benepe
u Mapcy, 3eman umeet

KamMEHHYI0 KOpY W TBEPAOE
emAst ABMXKeTCs no opbute Bokpyr Coarua MeTamHueckoe Aapo. Mexay

co ckopocTbio 0koAO 110 000 km/u. OHa HIMECTE PRRRS Sit s
yaaaeHa o CoAHUA NPUMEPHO Ha

150 MAH kM. Oann obopot Bokpyr CoAHua 3emas Kopa. 910 KavieHnbif
cosepluaeT 3a 365,256 cyTok. Cvea i

Mawrun, JTor
HAETHYND HHAKMA
CADH COCTARARET
67 % MACCH 3evan,

ATmocdepa

TaETad i PUNT TR UELAL Wt ATMGCEPEPE 39“”‘“” ==
. I FIFE WY 3 i -

i LT ul:- B AacuTai CMECHh ralos, Ukpy}ﬁ&mmnx IE:HEU-_IHI:"E‘ H;!PD o

ee, KHCAOpOAA, HYXKHOMO AAS ARANRIS S8

AbIXaHNS & CYLIECTR it
HBBLIX CYLLECTH, ABMKETCS.
>KH3Hb Ha 3emae B HeR nphmepro 20%.
Paccroasue o1 CoaHua ATmocepa cocTouT 13 BiyTeniiee 2400,
oBecneynBaeT 3eMAe Takyio HECKOABKMXBOIAYIHHA IrOT THEPABITE CAON
TeMepaTypy, Np1M KOTOPO#H CAOCB. COCTONT B OCHOBHOM
W3 Kereda,

BOAZ MOXET HAXOAMTBCH

B AKMAKDM BHAE, 4 HE TOABKOD
B BMAE AbAA WAM Napa.
Atmocdepa 3eman NpuroaHa
AAR Abixanusa. Oba 31u
YCAOBHMS HEODXOAUMBI AAR
KM3HW AKUBOTHbBIX

M PaCcTEHHHA.

—3x3octhepa. B Helt aeTaiot
CYTHIKH CAVAEIB MOroAb,
FAeCh raions novT HET.

Kopa 3eman cocTouT ni

OTABALHBIX KYCKOB, KOTOpbIE

—Tepuocpepa. B rom cA0e yazppaioT nAnTami. OHU

BOAMMKINIT TH 1';|-r£=rerP

CHAHWE [CM, C. j 1), HHXD&F{T(:H B I'iﬂ{_TDFIHHI'.]M
ABWKEHMM W TRYTCA APYF

—Metocihepa. i:zn"r- 0 Apyra. Ha ux cTeikax
CropaKIT METEDDL

ARACHHA.

Crpatoca 30 WMHOTAd BO3HHKAKOT
TpaToChepa. Jaech
&S ASTAIOT PEAKTHHHE IEMAETPARCEHWS.

vl camoneTil, C3OH0BRIT CAONH

CTPATOCEhEDD IAAEDAHBIET
OIACHYID HACTh HAAYHEHITR
e ; CoANLia.
2 Q (—Tponocepa. Iaecs _

V32 * [ADOHCXOART NOMOAHBE y .
ﬂ'}?‘.‘ = e

CryTHHKOBas (oTorpagms Jesam,
PACUBEYEHHAR Hd KOMTHOTEDE.
Chirfiia uaeTon ochaIHaseda Boad,
MOAABPAMBANWAST AHIHE Ha Jenae
COXpaHHBIIHECS ACCa OOOIHAYEHE
KpAcHsM, 4 BupyfeHHbBE —
FIEACHNL.




[ASIAS Ha 3eMAID
M3 KOCMOCa

Cenyac yyeHsie sce DOAbLLE
i DoAble Y3HAIT O Hawen
mAaHeTe M3 uHdopmamnm,
nepesaBaeMon CnyTHUKamm

H KOCMUYECKHUMHK CTAHUMHAMM.

B nportosax noroasl
MCMOAB3YIOT AaHHbIC,
cobpaHHble
METEOPOAOrHUYECKUMH
CAYTHUKaMH, ITH NPOrHO3LI
MOMOTAKOT TMPEAYNPEKAATE
ANDAEHA O NADXWX NOTOAHBIX
ycaosusix. Miudopmaunio

CO CNYTHHKOB MCMOALIYOT
W AAR MCCACADBAHHUA 3EMHON
l"I[lHEF]K HoCTH. MecTa,
KOTOpbIE ODLIMHO TPYAHO
YBUAETD, HAMpUmep
OKEAHCKOE AHO, MOKHO
TENEPL U3YHNUTL NOAPOOHO,

ITa CyTHHKOBAR thoTorpadgism
MOKAIWBAET XPEOTH Ha AHE OKEdHa
AMEKAY FOKHOR AMEpHKOH

M Adipisxoi.

.3?;]‘ l'.’](irﬂfpdtlrﬂﬂl CO CTIVTHNES NOKA 3BT JHiLI'HI_I.'IU I"J'IIIPH i1 H'_'I.-]I'JHH MdA
BOCTOMHBM NODepexves CLUA.

3emMA B ONAacCHOCTH

Haceaenne Mupa pacrer,
M AIOAK MCOABIYIOT AAS
CBOWX P-I':p’}ltfh pee DoAbLLE
1EMAH, a aBTOMODKMAK

M 3aBOAbI BCe DOAblue
3ArPAsHAIT OKPYAKA0WYIO
Cpeay. 3TO BPEAUT W cyule,
W OKeaHam, W atmoccepe.

Hawa naaHera cHabxaet Hac
MULLER, BOAORA,
INEKTPOAHEPTHER ¢
MaTEPUANIMM AN
NOBCEAHEBHOR KH3HM.
Maanety Heobxoammo
obeperate. Mbl MOXEM 3TO
AEAATH, COKpalLas

j'ri'!T'I'.iH AHCHWE, ‘}-'M'E'H bllia™
oTOPOCH, 3aWMWAas MPUPOAY
W NOBTOPHO UCNOAB3YS
CTapbie MaTepuaibl.

ITOT CHIMOK 3emAl caBAaH
€ HCKYCCTBEHNOND
CryTHiKka, Buanst Espona,
HACTE AGEHKH M
Mepcuackint 3aana.




AYHA

yHa obpaiuaerca BOKpyr 3emau
Ha PAaCCTOAHUM OKOAO
384 400 kM. DOABWMHCTBO AYH

FOpd3A0 MEHbLLE CBOMX NAAHET, HO Halla
ﬂYHE CPABHHUTEABHO BEAMKA. OHa AMllb

BYETBEPO MEHbLIE 3eMAun,

BAausiHue 3emaun

Taroredue 3emAn 3acTasasiet
AYHY BPAWATLCA Tak, YTO OAWMH
ee 0D0pOT BOKPYT CBOEA OCH
JAHUMAET TO KE BPEMS, 4TO

M 0AMH 0DOPOT BOKPYT 3emau.
[Mostomy AyHa sceraa obpaweta

K Ham OAHOH U TOR Ke CTOPOHOM.

AvHa spaaeres, oOpawances BOKPYr
Jesn.

B 1969 r. KocMmMuueckun
kopabab CIUA «Anoaron-11»
BNEPBLIE B HCTOPHH BLICAAMA
Ha AyHY Al0AeR.

ACTPOHABT € «Anomonar necaeayer
Awvhy.

Orpomtble KpaTeps

Ha dpotorpachum seepxy
n3obpaxen 0AMH W3 AYHHBIX
kparepos — Koneptuk. On
TAK BEAWK, YTO B HEM MOT Dbl
PasMECTUTBLCH TOpPOA AOHAOH.
Kpatepsl 0bpaszosaAuch Ha
AyHe OT yAapOB METEOpUTOB.
B acHyo Houb npw
MOAHOAYHHK KONepHuK

W Apyrue DoAbLIME KpaTepsl .
MOXHO BHAETh
HEBOOPYAEHHBIM TAAIOM.

OT MHOFUX AYHHBIX KpaTepoB
PACXOASTCH CBETABIE

AMHMW — TaK Ha3blBaemble
AY4H. IFTO NOAOCH NBIAK,
BeIOPOWEHHOR YAAPOM
METeopMTa.

TaK BETARANT
Jenan, ecan
CMOTPETY Hi Hee
C Ay,

Mops Ha AyHe?

Ha nosepxHocTH AyHbl MHOTO
TeMHBIX NATEH. ITO POBHBLIE
YHACTKH 3ACThIBLIER W
JaTeepAeBlen AaBbl, Koraa-
TO OHd M3AMBAAACH M3
ByAkaHoB, C 3emam 3aTh
POBHBIE YHACTKH BBIFASIASIT
NOXOAMMM Ha MOPR. Tak ux u
HA3BAAM APEBHME aCTPOHOMBI.

Temnnie raTia Ha AyHe, HaigaHHbe
MOPSIALH,

['opsl

MosepxHOCTh AyHbIE OHEHb
ropucta. Camsli BHICOKMA
FOPHLIA XpebeT HassaH
AneHHuHamu. OAHa M3 ero
BEPIIMH NOMTH TAKOR Ke
BLICOTHI, KaK JBEPECT, camas
BLICOKAA TOpa 3eman,

*




Faeck NoOKA3AHA Ta

CTOPOHA AYHBI, KoTopaa
HUKOMAD He Obiaer
odpaiena k Jemae.

Temnepatypbl

Ha 3emae atmoccpepa
CAYAHMT Kak Dbl Kpbilued.
Axem oHa He aaet Coaxuy
CAMIIKOM CHABHO
pasorpesath NOBEPXHOCTL,
A HOMBIO YAEPAKMBAET TENAO.

AyHa He 3awmwena
atmocgepon. Ayumn Coantia
MOTYT Pa3orpeth ee Ao

123 °C — Boiwe
TeMNepPaTypsl KMNsiLen
BOAbI.

A Ha HeoCBeleHHOR,
HOMHOW CTopoHe AyHbl
TeMrepaTypa MOXeT ynacrb
A0 =123 °C. Ito xoroaHee,
Hem rae-AMbo Ha 3emae.

Maszbl AyHbl

AyHa He uaAyvaet
cobcrsenHoro cseta, a |
oTpaxaet Ayum Coaxua,
OHa BHINARAWT DYEHb npx&ﬁ
B HOMHOM Hebe, i

Dopma AyHbl KaxeTcs

M3MEHFIOWEACH OT HOYM K
Houu. Beab AyHa, obpawadics
BOKPYr 3€MAN, NOKa3biBaeT
Ham To DoAbWKHE, TO MeHbIpHe
4aCTH CBOEH ucaemeunu:ijl
NOBEPXHOCTH, ITH paHbie!
(hopmbl HA3KIBAIOT thazamu
AyHbl, OanH 060poT AyHbi
BOKPYT 3eMAH AAHTCH

28 cyrok. PucyHok cnpasa
NOKA3biBaeT, Kak obpasylorcs
AYHHbIE (ha3bl.

1Hanpasaerne ' Ayna
coeta CoaHua

—

Prcyskn BHH3Y noka3bisaior,
' KaK BRIFASIAUT € 3emAn AyHa,

KOrAa OHa HAXDAMTCH

B NOAOKEHHAX,

M30Dpa)eHHbIX BBEPXY.

8 I, Hu:umymw . 5. TToaHoayHIe

2 Cepm ® . YOwsanne

0.!. Meppas ua [ 7. Mocaeansy

YCTHEPTE
’-f. Mpsbagserne O 8. C[*;Ja.'fp




Coanua Mapc caaepmae*r
npnﬁnuawenhnu 3a 687 3eMHBIX CyTOK.
JTO NOYTH BABOE AOABLIE 3EMHOTO rOAQ.

Mapc no
= Paasepas
. - APHMEPHD BABDE
Mephypuit Bevepa 3esina Mape MEHBLE Teau.

mmmnpummym
PO e B AT,

Habaoaenne Mapca  ABe AyHbl

Mape BuAeH HesoopyxenHbiv  OBa cnyTHHka Mapca, MHOPHEe yHeHble AyMaloT, YTo
raa3om. OH NOXOX Ha SpKyIo (Poboc 1 AemoC, TeMHBI, 3TH AYHBI CTPAHHOR (hOPMB!
OpPaHAEBO-KPAcHYIO 3BE3AY. NOKPBITH MbIABIO M MMEKT HA CaMOM aAeae DbiBlune
Yrobw paccmoTpers Aetaau HENPasMALHYIO (hopmy. ACTEPOMABI, NONAaBLIKE Ha
ero NOBEPXHOCTH, HYKEH Moboc ABuAkETCH Ha opbuThl BOKpYr Mapca
CHABHBIA TEABCKOM. paccToaHmk Beero boOo0 Km MHUAAMOHB AET

0T nosepxHocTy Mapca, Ha3aa.

Aensoc — 20 000 kw.

MisHa
Asiniica,

MEHBILER 111 ' - :
AvH Mapca, f Hantioauumi

Beer 15 K., paamen Moboca —
28 kM. Ha Hesm ecth
BOABWOR KpaTEp,
HIIBAHHN L THKHH,
Monepesrnk kpartepa
OKOAD 3 KA,

MNosepxrocTs
Mapca xoaoana,
Ih'_."N.H'HLI MEALKD
I HMEET MBSO
Kparepos

I yieAn i




Ha nosepxHocTH g ;

Mapc o4eHb fbiAbHBIR. [To4sa
COACPKHT MHOTO COBAMHEHMA
KEASIA, NPUAAIDLIMX NAGHETE
UBET pxaB4MHbl. BOAN3M
AAHALWAGT HanoMuHaeT
OACAHO-OpaHKEBBLIE
MecYaHbie AloHbI, YCeAaHHbIE
ThiCAYaMM KaMHeR.

HaA Mapcom HacTto
MPOHOCATCS MOWHLIE BYpy,
B3METaloWMe Tyuu nbian. Onu
MOFYT AAMTBES HEAGAAMM.

JroT 3akar #a Mapce cHAT BO Bpema Ikcneanunn «Mapc lMacparinaeps.

9 WNceaeaoBaHme
Boaa AAS KM3HM! MapcuraHckni M
dpca
Kocmuieckue 30HABI METEOPUT
choTorpadupoBal Ha L Bl (. [NepBbIMKH KOCMHYECKUMK
Mapce raybokue pycaa, no : Y 30HAAMM, AOCTHTLIKMK Mapca
Pt iy BEN MeTeopuT. Mccaeays ero, RERE e XX b Bt
KOTOPbIM, BOIMOXKHO, KOTAa- - u
yueHole B 1996 1. nprwWAn «NapuHeDLs . 3aTem
TO TEKAA BoAd, B sarekom AR RN el s PUHEPDE}, ’
=L ¥, 470, €Y B 70-e 7., 30HABl «BUKMHI»
NPoWAoM Ha Mapce Morau KUMAYECKOMY COCTARY
R ) gAY Vi MNepeAasn NoAPoBHbIe
BbITb PEKM M OKeaHbl. Boaa O BHAHMO. HOOMEROANT
HEOBXOAMMA AAS KM3HM N Ml hoTorpaciin €ro NoBEPXHOCTH.
: o c Mapca. Mccaeaosateam &,
panewﬂ M H{HSDTHIJH. CAM VTBEPXARIOT, UTG ae. W
=] |" ;\"1
Dhl A gRta PR IR, $0 1AM B METEOPUTE ECTH -:.,»_ «Mapc Macehanraeps
MOTAM CYLECTBOBATE KMBbIE SRABHERIAE Pb*"‘m i
OpraHKUimMel. b
P DT CYILEC TR, W\ B aekabpe 1996 r. k Mapcy
MOAODHBIX = DbiA 3anyweH annapat «Mapc
DﬂHTEpHHNh K{'}T{J[JHE 1 f,]{]]:}{p:lﬂl“; : Ha‘qu'Jc'kE‘IH:lE'pﬂ- AME
Frng AR A% NOAPOBHOIO MCCABAOBAHWA
Hazaa, Ecan 970 TaKk, naaHetel. B wione 1997 r,
To Ha Mapce koraa-To. IKCNeAnUHs NprbbiAa Ha
CYWECTBOBAAW TIROCTENULLWE mecTo. Mo NOBEPXHOCTH
thopmbl sku3HK. OAHaKO Mapca noexas MapcoxXoa,
JFJVI Me "'r"LI{_'HI.:Il'E iz FI.-'I[JI”IBEI T '|~.r|'|1}\;:| BASIENMDBI |.-'1 Hﬂ
3Ty runoTesy. OHu PACCTORHIM.
VTBEPXAAIOT, YTO HAWAECHL!
Fra cyxoe pyean Ha Mapee OCTaTKKW HE AKHBbIX CYLIECTB, 4 Mapcoxoa «CoaxepHeps Ha Mapce

__}_\fﬂf:..-i-rr_? METAD DETE PERO, APYrdx XMMHYECKWX BEWECTB.




[OTNHTEP

nuTep — camas boabwas naaHeTa
CoAHeuHon cuctemsl. Ero opbura
yAaaeHa 0T CoAHUa Ha 778 MAH KM. OH
Tak BEAMK, 4TO MOr Dbl BMECTUTH DoAee ThICAYH
NAGHET Pa3MEPOM € 3eMAI0. ACTPOHOMbI OTKPBIAK
Bokpyr Onutepa 16 AyH, HO X MOXET DbITb
ewe HoAbLe,

9 ) W)

Vienxk v | EHE el
! I

| TlaweTs o POCTTORMITE ACEAY HIBGE TN LIS HE B TR,

OrpomHble rasosble
Wwapbl

IOnuTep — 0AHA M3 HeTbipex
naaHeT, COCTORWNX B OCHOBHOM
na raza. OcranbHble TpU —
CatypH, Ypax n Hentyn, Beex
MX BMECTE Ha3blBAIOT ra30BbIMM
ruradTamu, Konurep Tak
OrpoMEH, Y4TO ero TAroTeHne
ACHCTBYET C NPOMAAHOH CHADH
HA BCE OKPYKAOWME ODBEKTH.
ACTEPOUABI M METEOPOMADI,
noasetesiume HAMIKO,
BTArMBAIOTCS B €0 atmocepy.
OnuTep, NoAOHHO OTPOMHOMY
MBIAECOCY, MOFAOILAET BECH
KDCMHMYECKHIA MYy COop.

HabaoaeHune
IOnutepa

Mocae CoaHua, Ayribi u BeHepel

IOnuTep — cambiit SpKUi
obbekT Ha Hebe. Ero aerko
HARTH HEBOOPYKEHHBIM FAA30M
Kak apKyio 3ge3ay. B xopowwn
TEAECKON MOXKHO YBMAETH
MOAOCH €70 OKpalleHHbIX
0DAJKOB M 3HAMEHHUTOE
boaswoe KpacHoe naTHo,

@ D

wo Mape  KFIRIEE

KoCAMyeCK i
A

il anmaciin,
MaApoin
ofCALADBABIINWI
IOnmuTep

boabuioe KpacHoe nitHo
=)

ITO NATHO — OFPOMHBIA
BUXPb BHICOTORN 8§ KM, AAMHOR
40 000 Km 1 WHpPHHORA

14 000 km. Betpul B HEM
AYIOT €O CKOPOCTRIO OKOAO
500 km/u. Bpawascs,
boabloe KpacHoe narHo
IAXBATHIBAET W APYTUE BHXPH.
Ho nocrenedHo OHo
YMEHBIIAETCA W CERYaC CTaAo
BABOE MeHble, yem 100 aer
Ha3aa.

boabiwoe Kpacyoe narHo KOmmepa

30HAMPOBaH
IOnuTepa

K IOnurepy noceinaam
HECKOABKD KOCMHYECKHX
J0OHADB.

«MMnonep-10»

MepBsin M3 HKUX,
«Muonep-10s, nocaan CLUA
B 1972 r. Aoaeres A0
IOnurepa 8 1973 r., O
MEPEAAN HA 3EMAKD CHUMKH
00AAKOB MAAHETHL.

«Bosiaxepbiy

B 1979 r. 3onab «Bosaxeps
OTKpPbIAK, 4TO Y IOnUTEpa ecth
TPH O4eHb CAADBIX KOAbLIA,
CAMIIKOM TOHKHX, 4TODBI MX
MOKHO BBIAO YBHAETL € 3eMAN,

al anmaehi»

o nosyyenHoe sfaaees s
HAOOPAKEHHE CAIBONO HAPYAHOMD
KoAbUR KOnHTepa, KOTOpOEe Ha3sal
Ay THHHBIM

B 1995 r. 30HA «lanuAein
BLINOAHHA HOBYIO CEPHIO
cbemok [OnuTepa u CnycTua
MUHK-30HA B €ro atmocepy.
YAAAOCH YCTAHOBUTD, HTO
BeTpl Ha lOnuTepe AyloT
CUALHEE, HEM Camble
CTpaliHbie yparaHbl Ha 3emae,
«Faanaers» cobpaa Takxke
MHDOPMALMIO O KOAbLIAX
IOnuTepa.




"
Jrar '[J‘JI{}'HU'K ORI HEIET, KdK PHEIE
npeactapAsior cebe crpoerme KOmuTepa.
@ Bepxrnit caon atvocghepsl ah BET-
Pasit Ha Orpovtble ofinaka, OHi otpasyioT

KEACHBYIY CMECH, KPHCHOM, KOPHYHERO O,
OPHAEEONTD W KEATON LBETOS.

@ Tevnbie norock — 310 NPOPLIBLE
B obAakax. CkBo3b HMX BHAHL Dojee
rAVOOKHE, ropaYHe cron Dypaswen
aTMOCEDEDB! MAGHETHI.

@ TorwumHa IToro cAos 17 THE. KM.
() COCTOMT M3 BOADPOAA M TaK CHABHO
CRAT, HTO BEAET CeDR MoAobHD KHAKOCTH.

@ o7 c\0i — Toxe BOAOPOAHBIA.

i cxar ewe cuabHee n BeseT cebs Kak
T8epA0e Tean. CAOA 3TOT Tak BEANK, HTO
coaepxut Boace 77% maces IOmnTepa.

@ Tsepace kavedroe aapo. Ono
HEMHOMD BOABINE, YEM 3eMAR,

lamnmes, Kpynienwas
HA AVH CoAHeYH
cHeTemMbl, On aaxe
Bonetie, Yem
nAdHeTa
Meprypai.

LLlepenra AyH

[MoKa acTPOHOMBI OTKPBIAK

y Onutepa 16 AyH. Yetsipe
KpynHefwme (nokasaHHbie 34ech
He B MacwTabe) Ha3saHbl
[AAMAEEBBIMY — B YECTh
OTKpbIBLWEro Ux 8 1610 r.
MTAALRHCKOrD y4eHoro Fasuaes.
MIX MOKHO YBUAETH B DUHOKAb.

Apyrue AyHbl KOnuTepa
HAMHOTO MeHbLLIE.
Hekotopble 13 Hux
MOTYT ObiTh
3axXBateHHbIMM
acrepoMaamm —
0BAOMKaMM
NPEXHNX
CNYTHWKOB, KOTOpLIE
Pa3pyLLHAHCh.

Eepona. B ee rytioxkom
OKEAHE 104 AR
KOPO BOIMORHGI
MPOCTHIE (hopsst

| VHEHBIY,
CYIIECTBOBAHIE MMM
! Ha Aywax IOnimepa
00180 BEPOATHE, HEM
rae-Anbo ele |

KaAamcTo,
B ocHosHOM

COCTONT H3
rPA3HOro
AbAd.
MoaoGin
3emHon AvhHe,
yeeaHa
COTHHEMY
KpaTepos,

Mo (BrHiay! noxpsiTa -
BYAKaHIMH,
HABELTGRITME CEY.

Aeasmas nopepxrocts Esporis
MOKA3dHA SACCH CHHM LBETOM,




CATYPH

aTypH — BTOPas No BEAMYUHE
naaHeta CoAHeuHon cuctemsl, Ee
HaCTO Ha3bIBAIOT OKOABLIOBAHHOM

MAQHETOM M3-3a OKPYXKAIOWMX €e MOLLIHBIX
KOA€L U3 MbIAW M KamHer. Haxoasics B

1425 MAH KM 0T CoAHua, CaTypH obpatuaetcs
BOKPYI Hero 3a 29 3emHbIX AeT,

[V BEHELNT IOMAR Vi el (5 B -]-:'LJ'HT

i i
Flagrnirrnd it PACCTORHME LWERAY s (N L Fe B AL b,

Ha BTopom mecte [ IAaHeTa-BOAYOK

CatypH menswe Onutepa,
HO BCE Xe orpomeH. Ero
NONEePeE4HUK — OKOAO

119 300 km — B AeBATE pa3
DoAblEe 3eMHOr0.

[Q30BbIA TUraHT

Kak 1 lOnutep, Carypy —
ra3osbii ruralT, OH cocTouT
8 OCHOBHOM M3 BOAOPOAA.

B ero atmocdepe Hemano
APYroro Aerkoro rasa —
reaust. 310 npuaaet CatypHy
MaAyio NAOTHOCTL. Ecan Gbl
Catyph MoxHo Beino BpocuTs
B AOCTATOMHO BOABIWOH
okeaH, oH Dbl Tam naasaa.

YueHbie CHMTaIoT, 4YTO BHYTPH
Catypx noaodeH Onutepy.

CarypH Bpawaerca o4eHsb
BLICTPO: NoAHBIA 0DOpOT —
Bcero 3a 10 4, Mz-3a
BHCTpOro Bpawexus raisi
€ro atMocepsl
OTOPACHIBAOTCA K IKBATOPY
(BoODpaxaemor AMHuY,
ONMNOACHIBAMLER NMAAHETY
nocepeanHe).

CarypH paayt
B olitacTn
FIKEA Il-.'rtjl.! i

Cobpasuwmecs

K 3KBaTOPY raibl
aeaaiot CatypH
YTOAWEHHbIM
nocepeanHe.
ATO 3aMETHO

AdXE B
AOMALIHKWA
TEABCKOMN.

IO HINOpAKeHe
CarypHa noAyyeHo
KOOAMEYECKHM TEAECKONOM «Xab04s
1 nepeaaro Ha eman. Cpasninme
paasvepss Catypra it Jemau,
MOKAIINHOH CHEPXY,

CnyTthukn CatypHa

Y Catypna 18 ayn — aaxe
boablue, vem y Knurepa.
3aech NokasaHsl HEKOTOpbIe
M3 HMX.

Anametp Mimaca
COCTABARET 390 K.
[MaaneTra yoesHa
Kparepasis, Yaap,
COFAIBUNNT CaAMLIT
Doaswon kparep, eapa
He paipviiins Mineac,
KOTOPOMY AdAN
npoisuwe «3peisa
CMOPTHE,

IHuesan

HEMMOMD
OoAbie i
ropaisn posHee
Mismaca.
Muorve ero

Kparepsi
NOKPHITH
ABAOM.

Y Temnca kpynrse
KPATepsl i AAHHbIE
AOAHABL Camds
boaswan, Hraka,
maHercH Ha 2000 Kkm.
AitameTp HanboAslero

ﬁ;‘:}rﬁ? Ouncees,

Kpynrenwas ni ayn Catypha,
HTaH, Doaswe naaneTsl Meprkypuii,
Y Turana Toactas armocepa.




ApeBHue
HabDAIOACHUS

ApesHUe acTPOHOMBI He
MOTAM pﬂfl'_'MDTpETh B
CBOKW HECOBEPWEHHBLIE
TEABCKOMb KOAbLIA
CarypHa B aeTasix.
Koraa s XVII 8. [aamaen
BNEPBBLIE WX YBHAEA, TO
NoAyman, YTO BUAWT TP

NAdGHETHI, CTOALWME B I.lﬂﬂ.
TOABKO NO3XKE OH NOHSIA,

4To CarypH oKpyxen
KOABLIGMM.

- | Bor weckonsko
|

LAPMCOBOK,
| cABARHHEN

Favneew npir

{ CBOMX ML
HADAOAEHIN
Canpsd. Kak

| e on

ARCTIIIH AN

KOABLAT

Koabua CartypHa

KoCMHYeCKHe 30HAbI

NEPEAAAH Ha IEMAKD MHOTO

MH(POPMaLIMK O KOABLIAX
Catypha. lNMepsbim Obia
«Monep-11s,

On nepeaan chotorpacmm

naaHeTsl B 1979 r,
Moaanee skcneanumm
«Bosiaxeposs OTKPbIAK
ropasao boasiie.

* ToawmHa koaeu
CarypHa scero
OKOAD 1 KM.

Oun cocroar

M3 4YacTuu
pa3mepom or
NBIAMHOK AO
AEARHBIX

rabib,

«[Tmorep-11»

* KOAbUA, KOTOPBIE Mbl BHAMM
C 3emAM, Ha CaMOM AeAe
COCTOAT M3 THICAY TOHKMX
KoAeyex, ABa BHELHWX
KOAEYKA NepenAeTeHbl Apyr

C APYToM, NOADDHO NpRASM
BEPEeBKM.

" HacTuubl 3TOrO HapyXHOIro

KOAbUA YAEDXKHBAIOTCA

NPUTAXKEHHEM ABYX

MaAeHbKuX AyH CatypHa —
MX HA3BIBAIOT AYHaMK

edgepaa.

* MNosepx koaeu CartypHa
BpawaTca obaaka TOHKOR
NbIAM, NOXOKME Ha CNULLI
KOAECA. ITH «CNMLBLIY MOXHO
BHAETL B COBPEMEHHBIE
CHABHBIE TEABCKOMBI,

7o HayMHTEABHDE |
nsobpaxenwe xoneu Catypua,
MOAYIEHHOE 30HAOM «Bosawep-2», Obro
pacnpocTpaneno HACA no ceris MilTepher.

Ncuyesalowme KoAbLa

Mo mepe asuxenms CaTtypHa
W 3eman Bokpyr CoAaHua BHA
KOAELL AASl HAC M3MEHSIETCH,
Beab ock CatypHa (Kak 1 ocu
3eMAM M MHOIMX APYTHX
MAGHET) HAKAOHEHA K
NAOCKOCTH OpOMTHI. [ lo3TOMY
HAKAOHEHB! M KOABbLA.

Koraa Ca
NoBepHYT K Jesae
TOMHD DOKOM,
KOAbLEG IOYTH HE
BHAHB,

Koraa CarypH
oOpauen K Hawm
OAHIM H3
NOAVILZPMHI, Abi
BHAMM KOABLIA Tax.

Korsa Carypu
MOBEPHYT K Ha
ADYTHA
NOAYIWAPHEM,
KOABLIA BBMARART
TaK.

*



PaH — CeAbMas NAAHeTa, yAaAeHHasi OT

CoaHua npumepHo Ha 2900 MAH KM, OAuH

obopot Ypaxa sokpyr CoaHua aamtcs Goaee
84 3eMHbIX A€T, YpaH OblA OTKPBIT BpUTaHCKUM
ACTPOHOMOM YuAbsIMOM lepliesem g 1781 .

ApHIAL

LR 1 ".-'a-’tl. TORMIFE AWML TN TR 8 6 A 30 Taarag,

Habaoaenmne Ypana

YpaH AOCTaTOYHO SPOK W
BUAEH HEBOOPYKEHHbIM
FAd30M; €CAM Bbl TOMHOD
IHaeTe, KyAa cMOTpeTh. Kak u
APYTHe NAAHETHl, OH MEHSIET
CBOE NOADKEHHME CPEAM 3Be3A
W CaM BBLIFASIAMT Kak 3Be3aa,
XOTH ¥ HE Mepuaer,

CrpaHHoe
BpaLleHue

YpaH eAUHCTBEHHAN M3 BCex
MAQHET BPAILAETCH, ACHE Ha
DOKY. ACTPOHOMB! CHHTAIOT,
YTO OH «NOBAAMACH HABOK»

B PE3YALTATE CTOAKHOBEHUS!
C KPYTNHBIM TEAOM MHAAHOHbI
AET Ha3aA.

Jaeck NOKAZAHO, KaK Ypan ofBpauIeTcs

BOKPYT COAHLIA, AEKA Ha DOKY.

Koabua Ypana

Moaobro Catyphy M
Onutepy, Ypau umeer
KOAbUA, OHKM DBIAM OTKPLITHI

¢ 3eman B 1977 1. 3arem, B
1986 r., KOCMHHECKWA 30HA
«Bosiaxep» coto poBaa
n namepua ux, Koabuia Ypara
B OCHOBHOM COCTTOSIT M3 MbIAM,
MPHHEM MbiAL HAPYKHOM
KOABbLIA CaMan TEMHAs.

Vpan




YmOphaas

M3 yero cocTouT
Ypan!?

Atmoccpepa Ypana :
B OCHOBHOM BOAOPOAHO-
reameBas), © HEDOALILOR
MPUMECHIO APYTHX Fa30B.

B BepxHux caonx aTmocdeps
MHOTO FEAMA, H3-3a Yero
YpaH BulrARAMT CHHE-
FIEACHBLIM. Y MAAHETHI BCTH
MAAEHBKOE KaMEHHOE SIAPO.

Turanis

Bpauwenue
u obpatueHue

Ypan spawaetca buicrpo,
AeAast NOAHLIA 0DopoT 3a
18 u. 3emas aenaet obopor
3a 24 u, Ho YpaH HamHoro
KPYNHEe, TaK 4TO BEpUWHHbI
ero obAaKoB ABUAKYTCH
ropasao HLICTPee 3emHbIX.

[No opbute Bokpyr Coarua
YpaH ABMAETCH €O
CKOPOCTBIO OKOAO 7 KM/C. AAst
CpaBHEHMA: CKOPOCTL 3EeMAM
okono 30 km/c.

Oiepaon

Mupariaa

CnyTHUKM
YpaHa

Y Ypaxa no meHblien mepe
15 AyH, HO MOTYT DbiTb M Ele
HE OTKPBITHIE,

Camble KpYNHLIE CIYTHAKM
YpaHa nokadaHbl BBEPXY.
ApHank U YMOPHIAL TEMHBI
M YCeAHbl KpaTepamu, a y
Tutanum ectb raybokue 1
AAMHHBIE AOAWHBI. Ha
ObepoHe MHOTO KpaTepos, =~
HO BOOBLIE O HEM M3BECTHO
Man0. Mupanaa —
HeQOABLWON WaP W3 AEARHBIX
FABID AMameTpoMm Beero

472 kM. Yuenvie
NPeANOAAraloT, YTo KOraa-To
OHa BeIAG PACKOAOTA YAAPOM
KOMETbI.

T yrayBaeuue (BHKIY CAEBA) Ha
nosepxHOCTH Mipanabl Hazaasn
lllespon.




HENTYH

1846 r. HemeuKknin acTpoHOM MoraxH

[oThpua Fanse nepsbiM 0BHapYKMA

naaHety HentyH. D10 YeTBEpPTLHIA U3
rasoBblX ruraHTos. OH HEMHOTO MeHbLLUe
Ypana. CyTku Ha Hem aasitcs 16 Hacos.

ITazmieand ir AU TOMARPE AEEECTN R TIORG LN b 'I.I.H'ﬁ_l'l".][-.*_"_

Aanekas nAaHerta

HentyH yaaren ot Coanua
boaee yem Ha 4500 MAH Km.

Ox Tak AaAek, 4TO 3aTrpaumBaer
Ha oauH obopot sokpyr CoaHua
noydTH 165 3eMHbIX AET,

HentyH He BruaeH
HEBOOPYKEHHBIM FAA30M, A
B OMHOKAb KXKETCH 3BE3A0N,
TOABKO CHABHBIR TEABCKON
MOKA3LIBAET €0 MANEHBKHM
CMHEBATHIM KPYAKKOM.

HessipazureasHbi

boabwan yaareHHOCT Henmywa
AO OCACAHETO BPEMEHN He
NO3BOAAAD :}{'TiJUH{JMEM
PaccmoTpeTh €ro B
noapobHocTax. Onn
MPEATOADKHAN, YTO MAAHETA
BbIFASIAMT YHBIAO ¢
OAHOODPA3HO, (AHAKO Kamepbl
KOCMHYECKOTO 30HAA
«BosiaKep-2» NOKa3aau, 4To
HentyH noaobeH apyrium
rasosbiM ruranTam. Hanpumep,
B €ro atMocepe Toxe Dywyor
CBUpPENbIe yparaHsbl.

Temupe narHa

Ha HentyHe 3aMe4eH0 HECKOABKO

TemHbIX NaTed, KpynHednwee v
HUX BEAMUMHORA € 3ema. Ero
HazsaAan boablumsm TemHbMm
AATHOM. ITO FMIAHTCKWHA BUXPb,
NOAODHLIA BoAbwomy KpacHomy
ngTHY Ha OnuTepe.

boablwoe TemHoe naTtHo (oM.
BBepxy) ObiA0 0BHapyXeHO
soHaom «Bosakep-2» B

1989 r. Ho s 1990 r.
KOCMMYECKHMI TEASCKON
«Xabba» He cMor ero HamTu.
HuKTO He 3HaeT, NnoasuTca AM
3TO NATHO BHOBb.

Dororpadms
HenryHa,
CABAAHHAS 30HAOM
s Bonaxep-2s

B 1989 r.

[oAyDas naaHeta

Cponm usetom Hentyu
obazaH roaybomy rasy
METaHy B ero atmocgepe.
Kpome meTaHa, B Hel
COABPAKATCH BOAOPOA, MeAUH
W BOAA.

[Noa cBoen NAOTHOM,
TOACTOR, 0DAAYHON
atmoctpepon HentyH, no-
BUAMMOMY, COCTOMT M3 CMECH
BOAbI, KAMHER, XHAKOTO
AMMMAKa M METaHa.

ﬁ.



[1AaHeTa Oypb

Haa HentyHom muarcs
AAMHHBIE TOHKKWe obAaka.
KX FrOHAT TAKWE HEWCTOBLIE
BETPbI, KAKMX HET HM Ha
OAHOWM APYrOH MAGHETE
COAHEYHOR CHCTEMBIL.
CKopocTh BeTpa Bo3Ae
boabwioro TemHoro naTHa
aocturaet 2000 km/d.

Oano ob6rako NPOHOCUTCA
Bokpyr HentyHa 3a 16 4.
YyeHble Haszsaau 3T0 0BAaKO
CkyTepom 3a ero
CTPEMUTEABHOCTh.

Cnythukn HentyHa

Y HentyHa Bocemb AYH.
KpynHerwme H3 Hux —
TpuroH U Hepenaa. TpuToH
Aaxe Doablie, 4em NAaHeTa
[MayTon. B otanyue ot
DOABWIKMHCTBA AYH, OH
obpallaeTcs He B CTOPOHY
BPAWEHHS NAAHETHI, a
HaBCTPeYY, Kak NoKaszaHo
Ha PUCYHKE.

Hentyn

Tputon

MosepxHocTb TpUTOHA fpKas
W raaakas. Ha Hen BUAHO
HECKOALKO TEMHBIX MOAOC,

A BOKPYT I0:KHOM0 NOAIOCE —
po30BbIA AeA. Y TpUTOHa ecThb
TOHKast atmocpepa.

Ha aroi chororpacbui
Tputona, nepeaanHon

«Boaakeposr-2s,  cAeBa
BHAHA OYEHE TAQAKIH
Ero NOBEPXHOCTS, a
cnpasa — foage
HAfMA T A,

Moyt Boe Hatk
cHeACHHA 0 HenTyHe
repeaHs

KOCMMUHECKHM  30HAOM
«Bogakep-2»,
APOAETEBILHM MHMO
Hera 8 1989 r. Svor
I0HA OOHAPYKIA

Bokpyr HerryHa
HECKOABKD HEMOAHBX
koaet. Gl TakHe
TEMHBIE, YT HUKTO

HE CMOr OBHAapVRHTE
HX C 3EMAM.




[TAYTOH

3 BCeX nAaHeT [MAYTOH no4TH Bceraa

Hanbonee yaaneH ot CoaHua. Ero

OBaAbHas OpobMTa BLITAHYTA Tak CMALHO,
4710, obpawasck nNo Her, oH AL 20 AeT 13
KaxablX 249 HaxoanTcst bavke K CoaHuy, Yem
HentyH. Mostomy B 1979-1999 rr. camon
Aanekon o1 CoAHUA MAAHETOR BbiA HenTyH.

r.l-'lrJHL"fH o J?.Fr['f”ﬁ'mrﬂ WMERAY HHALE MOKI3IHE HE B MICIHTH,

AareKuid U eABa BUAHBINA

PacctosiHue TayToHa ot
CoaHua u3meHsieTcs
O4YeHb CHABHO: OT 4425
A0 7375 MAH kM. TTAyTOH
TaK AAEK, YTO ero o4eHb
TPYAHO YBMAETHL C
3eman. Aaxe B cambie
CHABHBIE HA3EMHBIE
Tereckonsl [1AyToH
BHAEH TOABKO Kak
KPOLWEYHbLIA KpyxoK, Be3

AETAAEH Ha NOBEPXHOCTH.
Ho dotorpachum,
CAEAAHHBIE KOCMHYECKHM
Teseckonom «Xabbay,
nokasaam, 4to [ayToH
MOXKET DbITb NOXOXK Ha
TputoH — cnyTHUK
Hentyna, Anamerp
[ayToHa (okoAo 2300 Km)
HEMHOIO MeHbLUIe, Hem

y TputoHa.

Cptnra [ayroHa
HAKACQHEHS (10
OTHOWEHIID K
OpfmMTan ApYIrHx
MAaHeT.

flayTou

HenmyH

Coaxue
Jemas

Otkpbitne [1AyTOHA

[AaHeTsl NPUTArMBaIT APy
ApYra, Yto McKaxaer hopmy
uxX opbut. MNpexae yem
[TAYTOH DbIA OTKPLIT,
ACTPOHOMBI yKe
NOAO3PEBAAH, HTO YpaH

W HentyH ucnbimeiBaioT
NPUTSAKEHUE MAAHETHI,
HAXOAAIWENCH 33 HUMH, HO He
MOTAW ee yBUAeTb. M TOABKO
B 1930 r. aMepuKaHCKu1i
acTpoHom Kaara Tumbo
obHapyxua [TayToH.

Euwe oaHa naaHeta?

[o pacyetam acTpoHOMOB,
[TAYTOH CAMWIKOM Man, 4TODGI
3AMETHO MCKaXKaTb OpBUTEI
Ypana u HentyHa.
HexkoTtopele y4eHble
MOAArailoT, Y4T0 AOAXKHA
CYIWECTBOBATL elle He
OTKPLITAs ABCSHTAN «MAAHETA
Mkcs.

. ¢
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Flavron u ero
EAHHCTBEHHBI
COYTHHK XapoH

['laaHeTa MKC

MHOrMe y4eHble cHMTaT, YTo
naaneta ke, ecan ona
CYLWECTBYET, AOAKHA DbiTh
boabwe [layTona, Ho ee
HUKTO MOKa He HaleA.
MoxeT DbiTh, OHa CAMLIKOM
AdAEKA — CKaXem, BABOE
aaablie ot CoaHua, Hem
[1AyTOH. A MOXKET DbiTh, ee
OpPOUTA CUABHO HAKAOHEHA W
YBOAMT €€ TO BhIUE, TO HUKE
APYTHX nAaHer. 3a opbuToii
IMAYTOHa HaMAGHO MHOFO
MEAKMX 0DbeKTOB.
Bo3amoxHO, oHu obpasyior
YACTb KOABLR ABARHBIX TEA,
KOTOPOE acTPOHOMbI Ha3BaAk
lNosicom Konnepa.
O6Hapyxenue [Nosica
Kofinepa crasut noa
COMHEHME CyLIeCTBOBaHWe
naaHeTsl MKe: Beab 3Ta macca
MEAKHMX 0DLEKTOB TOXe
MOKET BAMATL Ha Ypad
W HenTyH cBoumM
NPMTSKEHUEM.

CnyTtHuk [MAyTOHa

EanHcTeeHHoR AyHe TayToHa
Aanv Ums XapoH. Ee oTkpbiax
B 1978 r., KOraa 3ameTmam,
4TO Ha doTorpaum MayTow
BLIFASIAUT MPOAOATOBATBIM.
boaee NnoApOBHLIE CHUMKM
nokasaau, 4to y Iaytona

W B CAMOM ABAE €CTb 0AHA
BoAblas AyHa. XapoH
HEODBIMHO BEAMK AASI
CYTHUKA NAaHeTsl, OH Bcero
AWILIB BABOE MeHblie
[MayToHa. Toatomy
ACTPOHOMBI HaZbIBAIOT
[AYTOH 1 XapoH ABORHOWH
NMAGHETOM.

TecHoe coceacTBo

o0
[ayTon
1 Xapow

Feviag Avha

[0 KOCMMYECKMM MepKam
XapoH 1 [AYTOH — o4eHb
BAn3KME cocean. Mexkay
HUMW BCETO OKOAO

20 000 kM. Bcnosmuum, yto
mexay 3emaen M AyHon
okoao 384 000 K.

Mayron
Mosc Kornepa

Biia (ayrona n Xapona o
KOCMMUECKiN Teaeckon «Xabtas

ATMOCepa
[TAyTOHa

Cyas no dotorpacmsm,
MoBepxHoCTh [AyToHa
MOKPBITA 3aMEP3INMK
METAHOM M a30TOM,
BO3MOXHO, HMEBTCH W TOHKas
atmocepa. [Noalncs naaHeTsl
CBETAEE APYTMX €8 MECT.
BepoathHo, npu yaasreHWu
[MayTona ot CoaHua ero
atmocepa NOAHOCTLIO
3amep3aeT W Boinasaer Ha
MOBEPXHOCTL MAAHETHI, Kak
cHer. HACA rovoeuT
KOCMUYECKMH 30HA «[AYTOH-
IKCMPeCcs AN U3YYeHMs)
atmocpepsl [NayToHa, noka
OHa He 3amep3na. 30HA
AOAKEH ObITh 3anyueH 8
Havane XAl B.

Cuaiar, cAHO
HI ABARHBIX TEA
g (ogce
Konnepa




CTEPOMABI — BOABLUIME KYCKW CKaAbHBIX MOPOA,
MHOTAA C METAAAOM. YUeHble CHUTAIOT, YTO 3TO
OCTaTKW BELeCTBa, «He MNOLWeALne B ABAO»,

KOrAa (hopmupoBasach Hawa CoAHeyHas cucTema.

OTtkpbiTHe

B 1801 r. uTaAbAIHCKHA
actpoHom [Muauum 3ameTua
B TEAECKON HE3HAKOMbIA
obwekT B kocmoce. CHavaaa
OH MOAYMAA, 4TO 3TO
HEM3BECTHARA NAAHEeTa, U AdA
e ums Llepepa.

Bckope u apyrie actpoHOMbl
0DHapyxuAM NOAODHBIE
00bexTb. OHK BLIFARAAT Ha
Hebe Kak caabbie 3peaabl.
[Moatomy Mx Ha3zeaAm
aCTEPOMAAMH, TO ECTh
438e3A000pa3HbIMM .

[lepsoe cHAnxeHue

lMepable cHMKK acTepomaa ¢
DAH3KOro paccTosiHMS CABAAA
KOCMHYECKHH 30HA
«[aamaeis 8 1991 r. On
cpoTorpamposan actepoma
lacnpa.

Oka3sanoce, 1o lacnpa
HEMNPABHABHOR (POPMBI, (
nonepeuHukom bBoaee 20 km.
OH umeeT xeaoba u ycesH
Kpatepamu. Ero cotorpadma
NOKa3aHa BHKU3Y.

Ha crimiax «laamaess acnpa
BWIARAMT Kak TeMHOe KpacHOBaTo-

KOPHYHER0E TeAQ € COPLAI It CHMIAN

NMATHANMH, BossosHo, YTo 370 ABA

1'||I"Tl'.'{.i'tH:I','|.;ir CAMMLECH J'TJ'_J”
CTOAKHOBEHHI,

AcCTepouna-ybuinua

Ouenb peako acTepomasi
CTAAKMBAIOTCS C 3eMAeH,
OcTaBAsia BoAbluMe KpaTepsl.
Y4eHble NpeanoAaralor, 4yrto
KPYNHbLIA acTepoMa Bpe3aAcs
B 3emMAl0 b5 MAH AET Ha3aa,
npuunHue Boabwe ywepba,
Yem THICAYM aTOMHLIX Bomb.

CIlA Ty
-I
e MexcHKanoKHi
1:.- I4AHB
\ Kparep
- Himuyay

Mexcika

4-“‘1 I'...‘-\-
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Moaaramr, 4To Ha MecTe
f']’l:’-t"‘lh'HUHE‘:J-IFIH BOIHHK kpdarep
Hukwyayo,

BoamoxHo, 4TO yAdp 3TOro
ACTEPOHAA BbI3BAA OrPOMHOE
LyHaMK B OKEaHe, a Ha

CYWe — NOXKapsl, Ablm
KOTOpBIX 3akpbia CoaHLe Ha
rOAbl, BoIMEPAW MHOTME BMABI
PacTeHMA U KNBOTHBIX, B TOM
HMCAE AMHO3aBPbI.




Pa3zHble Bvu:;blt‘

XOTS aCTEePOMAOB ThiICAYM,
MX MOXHO Pa3AeAuTh Ha
TPH OCHOBHBIE rPYNNbl —
B 3aBHCUMOCTH OT
Marepuana. 310
FAEPOAMCTHIE ACTEPOMADI
rnnﬂuﬁﬂue Llepepe),
cuAMKaTHbIE (noaoDHbIE
facnpe) n MeTassM4eckme.

Yrnepoancrae
ACTEPOMAB
BCTPEYANTCR
yarto., Chim
KaMEHn Thie
H HELHBIE KK
}Frr}ﬂ.n.

CH-HIH:”HNI‘.'
iitTE'ﬂtHl.!-H —
CHETAWE
KaseHinCThie
Tend. X
COACA AT

W AT AALL

MeTarnyeckHe
ACTEROHAN —
BOIMOKHO,
DHAPaHHEE
METAANHECKHE
RA[N HEKOCAD
KPVITHbIX
HEOOCHBMY TeA,

[losic acTeponaoB

BOABLIMHCTBO ACTEPOMAOE
obpawawtcs Bokpyr CoAHua
mexay Mapcom 1 OnuTepom,
B 0DAACTH, Ha3BaHHOM
MOACOM ACTEPOMAOB.

B XX| B. kOcMMUECKHE
e .

30HABI M3yHaT MX

noapobxee.

TposiHubI

IOnuTep yaBpPAMBaET CBOUM
NPUTSXKEHUEM ABa posi
AcTeporAoB. OAMH U3 HHX
obpatuaetca BoKpyr Coaxua
no opbure KJnutepa snepean
Hero, Apyrof — no3aam.

ITH acTeporAbl Ha3BaHbl
TPOSHLAMM,

JesiaR

ACTEPOMHAB,
OTHOCAIMECH K ;’e

rpynne AnoAAOHa, L=

HMHOrAQ
nepecexkaiT
OpouTy 3eman.
Ho B OCHOBHOM MX
MyTH AekKat

CoAHua.

AncasoM

B> -

ﬁ
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CKOABbKO Mx?

Ao CHX Nop acTPOHOMbI
ONMMCaAH OpOUTHE OKOAO

4000 acrepouaos. Ho oH#
NPeAnoAaraioT, 4To BCEro
AOAKHO DbiTh DoAee

10 000 acTeponaos
paamepom cebiwe 100 kv H
ewe ropasao BOAbLWE MEAKHX.

Paccronmmn mexay
ACTEPOMAIMM TaK
BEAHKM, YTD
KOCMHYECKHE Kopaban
MOMYT MPOXOAHTD CKBO3b
NOAC ACTEPOHAOB, He
CTAAKHMBARCH € HHMH.

Qn

TposHLb

-3

&

AdAbLIE OT




KOMETbI U

OMETHI U METEOPbI MaAbl B CPABHEHWUM C NAGHETAMMU

ConHeYHOW cucTembl. YUYeHble CHUTAIOT, YTO 3TH

TeAd, KaK M acTepomabl, — 0BAOMKM, OCTaBILMECS
npy popmupoBaHun CoaHedHOR cucTembl. OHKU NOAOOHbI

METEOPbI

KOCMMHECKOMY Mycopy, posiuemycsi 8 COAHEHHOM
cucteme. MIHOrAa MX MOXHO BMAETb C 3EMAM.

KomeTsl

KomeTsl — rabifbl rpasHoro
AbAA, CMELIAHHOIO C MBIALIO
webHem. Onu obpawawres
O OBaAbHLIM OpPOUTAM,
NO3TOMY OCHOBHYIO YacCTb
BpemMeHu aanekn oT CoaHua M
ﬂpMGhHKBE}TCﬂ K H!'.'-_‘f'u'l‘ltgr AN
HEHAAOAIO.

AeanHoe
AAPO
KOMETH
CRPBTO
JACCE,

Koma

CBeTawmifca XBocT

Beamky A oHm?

TBepaan 4acTb KOMETH! (ee
AAPO) OKpyAKeHa obAakom
CBETHWMXCS rasos —

TaK Ha3blBAEMOH KOMOR.

Koma BbITArMBaETCS B XBOCT,

KOTOPBIA MOXET pa3buBaThes
Ha CTPYM € TOHKUMW AyHamm

M BUXPSIMM.

Y BOABLWMHCTBA KOMET eCTh
AApPa C NONepevyHukom MeHee
10 Km.

Koraa kometa npubanxkaetca
K CoAHLIY, ee KOMa MOXKET
pacTaHyThes A0 80 000 km,

a XBOCT — Donee uem

Ha 1 MAH KM.

CAMBIT AAMHHBIA
H3 XBOCTOR Db ¥
EOABIIOH KOMETH!
1843 r.: okono
130 MAH KA.

HabaAloAreHne KomeT

KomMeTsl MOXHO 3aMETHTh

C 3eMAM, TOALKO KOrAa OHM
ADCTaTO4HO BAm3kn Kk Conxuy.
boABWKMHETBO M3 HUX —
NATHBIWLKK CBETA, BHAMMBIE AMILL
B TEASCKON,

OpbuTel HEKOTOPBIX KOMET
O4eHb BLITHHYTH M YBOAAT WX Ha
AdABHWE OKpauHb! CoAHeYHON
CHCTEMBL. JTH KOMETbI MOKHO
HabAIOAATb C 3eMAM AMLLL Pa3 B
HECKOABKO ThICAY AT, KOoMeTbl

¢ Bonee KOpOTKMMM OpBUTaMK
MOXKHO BMAETH rOPa3A0 Haule,

W WX BO3BpalleHHe aerye BoiBaet
npeAcka3arth.

C 1995 no 1997 r. Habaoaanack
kKomeTa Xerdaa—bonna — camasn
ApKas U3 KOMET XX B.
[NonepeuHunk ee sapa,
BO3IMOXKHO, Aocturaer 40 km.

Koraa kosera Aaseka or CoaHua, Boe
£¢ BEWEeCTBO OCTACTCH TBEPALIM.

Y Hee HET XBOCTA, H OHA MYHTCH

B KPEMOCE KaK KOM IPAIHONO CHerd.

MNMpubsikasice k CoHLY, KOMETd

HarpesaeTes ero Aydam W HauuHaeT
TagTh. [a3 W NbiAL PAINETAIOTCH B KOCMOL,
oOpasys 00nako. Ero HA3sIBaloT KOMOH.

CoaHLte NOCTOAHHO HEMYCKAET NaTok
YACTHL, KOTOPBIH HA3BIBAOT
COAHEYHBIM BeTPOM, (OH BRAYBAET M3
KOMB! TMIAHTCKHME XBOCTHI.

*



ABa xBocCTa

Y APKMX KOMET 0DbIYHO ABA
rAaBHbIX xBOCTa. [lepBuid 13
HUX — NPAMON,
roAyOOoBaTbii, BLITAHYTHIN

B ctopoHy oT Coaxua. OH
COCTOMT M3 ra3a, CAYBaemoro
COAHEYHLIM BETPOM.

Ho Buisaer ewe n #xeato-
BeAbll XBOCT — M3 MbIAK,
TAHYILMACH 33 KOMETOH NO ee
opbuTe.

Y HEeKOTOpbIX KOMeT DbiBaeT
H ﬁ{]ﬁblﬂe ,&B‘y’}{ XBOCTOH,

Y kometsl ae Weso Homo
CeMb XBOCTOB,
PAcnpPaBAEHHBIX KaK XBOCT
NagAMHA.

Meaesoi xsocT [azoBei xeocT

ConHLe

Mereopoua,
AETRWHE CKRO3R
armocghepy 3eman,
HA3BBAIOT
METEOROM,

MeTeopouabl

MeTeopouasl ropazao
meHble komeT. OHu moryT
ObiITh NbIAMHKaMK, 0BAOMKaMK
KOMET MAW AdXKe KYCKamu
PazpyWMBLIMXCA aCTEPOHAOB.

lNMaAaoue 3Be3Ab

Koraa 3emas nepecekaer
OpOUTH METEOPOMAOR, OHM
CropaioT, NPOHOCACH B
3emHoi atmocdepe. [pu
3TOM BHMAEH IPKMIA CBET, €ro
HA3bIBAIOT METEOPOM MAM
MaAaoLed 3Be3A00.

B SICHYI0 HOMb Bbl MOXETE
YBUAETH MO HECKOALKY
METEOPOB B Yac. Koraa
Jemasi NepecekaeT NoToK
MblAM, OCTABAEHHBIA
KOMETOH, MOXHO
BUAETE M ABCATKH
METEOPOB KaXAbli
4ac B TEYEHue
BCEH HOYM.

Bxoxaenue B atmocgepy

Jemnas atmocdhepa

Merecpona

>
¥

Aeriag

\"\_
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KamHu 13 Kocmoca

HekoTopble METEOpOMABLI HE
cropaiot B atmoccepe
noAHocThI0. OHM NAA3IOT Ha
Femalo, Kak onaaBMBLIMECS
KamHK. Takue KamHu,
ynagume Ha 3emaio,
HA3bIBAIOT METEOPHTAMM.
OHK 0DBIYHO TEMHBIE M OYEHB
TAKEABIE, HACTO MECTAMM Kak
Dbl pasbie.

Y4YeHbIE M3Y4AI0T METEOPUTHI,
BEeAb 3TO BELWWECTBO M3
AANEKOr0 KOCMOCA.
BOABWMHCTBO HAMAEHHKIX
METEOPHUTOB COCTOAT M3
KaMHS, KEAB3A MAM CMECH
TOTO M APYTOro.




aynHas ¢ koHua 50-x rr. XX 8.
y4€eHble, 4ToObl BoAblle y3HaTh
0 BceaeHHOR, cTaau nocuiaaTth
B KOCMOC MCCAEAOBATEALCKME annaparsl.
| 3a 3710 Bpems CLUA u Poceus (a0 1992 r.
CCCP) oCywecTBuAM MHOTO KOCMMYECKHX
NPOTPamMM, 3HAYUTEALHO PaCLIMPUBLUMX
HaWM 3HaAHWS. :

Kocmuyeckue
CTaHUWK

Kocmuieckue craHumm
obpawaTes Bokpyr
3eMAM Ha BLICOTE OKOAD
400 kM. 310 HayHble
AabDOpaTOPUK, rAe MOKHO CTaBUTL
ONbIThl B YCADBUAX HEBECOMOCTH.
”E‘PB&H KOCMHYECKAA CTaHUKWA
CLUA «Ckannsbs Dbira BbiBeaEHa
Ha opbuty B 1973 r. KpynHenwas
COBETCKANA CTaHums «Mips
Janyweda 8 1966 r. Paspaborams
CNELMAABHBIE MOAYAM,
MPUCOCAMHAEMBIE K 3TOR CTaHLIMKM
MAM OTABASIEMBIE OT HEE B
KOCMOCE, ITH MOAYAH BBINOAHSIKOT
ONPEABABHHBIE 3aAAUM.

NccaeaoBaTEAM
KOCMOCa

Cambie 3axpaTbiBalowme
HMCCACAOBAHMA DbIAK
nposeaexsl B 1968—
1972 rr., KOraa
actpoHaste CLUA
noceTnan AyHy no
nporpamMme «AnoAsOH».
B 1969 r., ¢ nomousio
Kopabas «ANoAAOH-
11» Hena
;\g}mtzrp:mr u ba3
OAApUH cTanm
NEPBLIMM AIDABMM,
CTYNUBLIMMKM Ha
AyHy.

AKHIHB B KOCMOCE

i

KOCMOHABTHI MOTYT XWTH B
KOCMMHUYECKHX CTAHUMAX No
HECKOABKY Mecaues. 3To
NO3BOARET H}}-‘HHTI: BAMAHME
KOCMOCA Ha YeADBEYLCKMA
OPraHn3M 1 HalTH Mepbl
DOpLObBI € 3THUM BAMSHHEM,
Takue 3HaHMs OYeHb BAXKHBI AAS
3AOPOBLA KOCMOHABTOB,
OCOBEHHO Tex, KOTopble

B XXI B. oTnpassrcs

B AAMTEABHBIE IKCTIEAMLINK

Kopabias
rANOAADH-
1T, 3aiy-

HIEHH B

K AyHe

16 imoas 1969 r.
C MiCa KeHHeal,
Cervac ator
KOCMOADOM
HAIWBAETCH
Kocsmeckis ueHTpom
M, hl."”"lt"..’l." Hal MBCE
Karapepas.

eCKaRA30s

Asapus Ha «Mupes

B wione 1997 r. cranums
«MHp» CTOAKHYAACH C
rpy3ossiM Kopabaem. Ee
CHAOBAR YCTaHOBKA DblAa
MOBPEXKACHA, M KOCMOHABTI
MEPEWAN HA IAEKTPONUTaHKe
OT 3arMacHOi YCTaHOBKK, NOKa
CMEHHBIA IKHMNaK HE
BLINOAHKA PEMOHT,

Bruay nokaszaxa crasums
«MHp» Ha OKOAOIEMHOR
opbure.

Ha Mapc.




cKycCTBEHHBIE
CMYTHUKK

o opbutam Bokpyr Hawed
MAAHETHI ODPAWAETCH MHOMO
KOCMHYECKHMX dnapdTos —
TaK Ha3blBAeMbiX
MCKYCCTBEHHBIX CNYTHUKOB
3eman. Oanm ua Hux cobupaiot
MH(POPMALIMIO O KOCMOCE ¢
NepPeAdInT YYeHbiM Ha Jemaio.
Apyrne caayxart ans nepesasiu
CHIHAAOB PAAMO, TEABBUALHMS,
TeASDOHOB B pa3Hbie MecTa
HAWER NAAHETHI — MX
HA3LIBAKIT CNYTHHKKW CBH3MN.

IMepasiit « CoyThngs

Mepsoii B HcTOpHK
HCKYCCTBEHHBIM CNYTHHUK
3eman (MC3) GuiA BbiBEAEH
Ha opbuty CoseTckum
Cowozom 4 oktabps 1957 .

Odpmumassbto
Ha3BaHHbIA «CnyTHUK
1957 aastha 25, on Ik
Hec Ha cebe -
MaNeHbKMA
NONUCKHBAKWMA
PAAHONEPeAaTHHK,
Pycckoe CAOBD «CTIyTHUK:
BOWAO BO BCE A3LIKM
MHpa,

«Munnapxs

B 1989 r. Esponefckoe
KOCMUYECKOe areHTCTao
(EKA) 3anyctiao cnyThimk
«fmMnnapxs. Tpu € NOAOBUHORA
roAa OH COCTABARA
noapobHeAwme Kapts
aBe3aHoro Heba. Peayastatw
DbiAM onyDAMKOBaHL B

1997 r., u 31a HoBas
WH(POPMaLIMA NO3BOAMAA
ACTPOHOMAM MOPasA0 TOYHEE,
HEM TNPEXAE, ONPEABAHTH
PACCTOAHKA AD THICAY 3BE3IA
M APYTMX KOCMHYECKHX
0DLeKTOB.

[AaHeTHbIe 30HABI

C 1960 r. ¢ 3emam HayaAm
NOCLIAATE KOCMMYECKME J0HABL
(aBTOMaTHYECKME
AETaTEABHBIE annapartsl) AAs
uayyenus COAHEHHOR
cucTembl. OHK nepeaasm
YUEHbLIM MaCCy HOBOR
MHPOPMALIMK O NAAHETAX.
OanH K3 MHTepecHeRwmX
NPOEKTOB — KOCMMYECKHA
30HA «laAuAeR», 3anyieHHbIRA
HACA K IOnutepy 8 1989 r,
«[arnmaeii» Hec Ha cebe euwe
OAMH, MAACHBLKHA 30HA
BHyTpennss 4acte

ROCAMHYECKINND 30HAR

ol dApARH» MHAYYMHEAN

npbopast Ans
HIYYOHHR ‘ R

ATMOCHEPH
o8

{ 7

Ira ohosovka
IdtHIANG TOHYAMUIe
HAMEPHTEABHLIE
APHOOPS 30HAD, Koraad
(N CITVWCKEACH 8
atmocepe Konurep..

(CM. BHM3Y), KOTOPbIA NOTOM
OTAEAMACHA OT HEro
CNYCTHACH B aTMocthepy
IOnurepa. Kak u
MPEANOAararnch, OH norub,
HO YCNeA necaeaosats DypHbie
0DAAKA 3TOR NAAHETHI,
«[Muonep-10» (NnocAaHHbIA

K IOnutepy) u «Muonep-11»
(k CatypHy) yAeTean aansle
BCEX APYTHX KOCMHYECKMX
30HAOB. [poaesas ceol
paboTy, OHWU NOKMHYAM
npeaeabi CoAHeYHOR cHcTembl.
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BbIAAIOILMECH ACTPOHOMD!

[Troaemedt

HMorann Kenaep

JaBnH Xabba

Poanacs B 120 r. B [peummn.
Ymep s 180 .

Onucaa MHOTo CO3BE3AWA.
Yreepxaan, 410 CoaHue 1
MAGHETH 0BpalLanTCs BOKPYT
3emAn. ITO CHUTANOCh
MCTUHOR B NMOCAAYIOWME
1400 aer.

Poauacs 8 1571 .

B lepmarnm.

Ymep 8 1630 .

Mexay 1609 n 1619 rr.
OTKPBIA TPH 3aKOHA ABHAKEHHA
naaHeT, CYMTAeTCH DAHMM K13
OCHOBONOAOKHUKOB
COBPEMEHHON aCTPOHOMMM,

Hukoran KonepHiuk

HMcaak HelioToH

Poanacs B 1473 r. 8 lNoabue.
Ymep B 1543 1.

Paspabotaa Teopmio
BPAWWEHNA NAGHET BOKPYT
CoaHua. Ero Teopuf Bbi3Basa
DOABLIME HAYUHBIE W
PEAHTHO3HBIE CTIOPbI.

Tnxo bpare

Poanaca B 1546 r. B AaHuu.
Ymep 8 1601 r.

Habawaan ceepxHOBYIO
3seaay (cm. c. 53) 8 1572 .
Moao3pesaa, 470 TeopHa
KonepHnka cnpaseasvsa, Ho,
ByAyHun PeBHOCTHBIM
XPHCTHAHMHOM, NbITAACH
AOKa3aThb €e oWwHBOYHOCT.
37O eMy He YAAAOCH.

Poamacs B 1643 r. B AHrAMM.
Ymep 8 1727 1.

OTKpBIA 3aKOH BCEMHUPHOrO
TATOTEHKS, NOIBOAMBILNIA
NPEACKA3bIBATH ABMAEHHE
3Be3A W NAaHeT. Caeaan
ACTPOHOMUIO TOpa3ao boaee
TOUHOR HayKoR.

Yuassin Fepiiens

Poanacs B8 1738 r.

B lepmarmm.

Ymep s 1822 r.

B mapre 1781 r. oTkpeiA YpaH
C NOMOILBIO CAMOABABHOIO
Teaeckona. Ero otkpeitue
Aoka3zano, 41o CoaHeyHas
cucTema ropasao boasue,
YEM AYMAAH MpexAe.

[aamaeo [asmaen

AnbOepT IAHWTERH

Poanacst B8 1564 r.

B MTaaun.

Ymep B 1642 1,

[MoAL3YACE TOABKO YTO
M30DPETEHHBIM TEAECKOMOM,
3aPUCOBAA MOBEPXHOCT
AyHbl, KoAbua CatypHa u
yeTbipe AyHbl KOnuTepa.
MoaTsepanA Teopuio
KonepHuka.

L |
r

Poauacs 8 1879 r.,

8 [epmanum.

Ymep 8 1955 r,

B Havaae XX B, CBOMMM
TEOPUAMM U OTKPLITUAMM
COBEPLIMA NepesopoT B
tpu3uke. Ero naen nameHmnan
NPeACTaBAEHUA YueHbix 00
YCTPOWCTBE M METOAAX
HaydeHns BeeaenHon,

Poamacs B 1889 r. 8 CLUA.
Ymep s 1953 r.

ObHapykua, uto BeeaeHHan
ropazao Hoablwe, yem
npeanoAararach, Ero oTkpeiTus
NpMBEAHM K Teopun Boabworo
B3pblBa.

Kaaiia Tombo

Poanacst 8 1906 r. 8 CLUA.
Ymep B 1997 r.

B 1930 r. orkpbia MNayton —
camyio yaaaenHyio ot CoaHua
naaHety COAHEYHON CHCTEMBI,

ApHo [len3nac n Pobepr
YuacoH

MNeHauac poanaca 8 1933 r,

B lepmannm,

YuacoH poamacst 8 1936 1. 8 CLUA.
Hawan noaresepxaeHme
boABWOro B3psiBa, NpuAaswee
BOABLWYIO AOCTOBEPHOCTS
Teopun Xabbaa.

_Kapﬂ Carat

Poanacs 8 1935 r. 8 CLUA.
Ywmep 8 1997 r.

Beankui nonyaspusatop
ACTPOHOMMM, HANUCABLIWMA O
HEH HEMAAD KHUI U CLEHApPHEB
(PHABMOB.

CrunseH Xoykuur

Poamacs B 1942 r. B AHIAKM.
lMpoKo NpM3HaH Kak Cambii
DABCTRALIMA YHeHbIR NocAe
InHwTenHa. OcoberHo
NPOCAABMACH CBOMMKM TPYAAMM
0 YEPHLIX Ablpax.
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BE3AblI pacripesereHbl BO BceaeHHOM

HepaBHOMePHO. OHKU CrpynnupoBaHbi

B raAaKTUKK, KaXAas 13 KOTOPbIX COAEPKUT
MUAAMapAbI 3Be3A. Hawa CoAHevHas cuctema —
KPOLeYHas YacTb raAakTMku MaeyHbin [yTb.

[[aAaKTUKM

(MopMbl FAAAKTUK pa3Hble.
YeTeipe Haubonee
pacnpocTpaHeHHbie:
crupabHas obbiHHag,
CNUPaAbHAA nepeceyeHHas,
IMMNTHHECKAS W
HenpaenAbHas (cMm. crpasa).

CrspassHan
ranakTika, ¥ Heg
HMEETCR APKOE S
SAPO 1 A8 HAK
GoAbLe HIOFHVTEE

[lepeceyenHas
CHpanbHas
FaAdKTHED HAMEER
HEeHTOaALH Y
nepeMuKy

€ Pykasamd
Had KdAA0M KO LSS

Y KaxAON TpeTben U3
M3BECTHLIX ACTPOHOMAaM
ranakTMK cnupasbHas opma. |
BOABLWMHCTBO acTPOHOMOB
CUMTAIOT CIWUPAABHOM
rarakTHKOR M MaeuHbli [TyTs.

SaamiTiaeckas

rarakTixa. B Hel
MHOI CTaRbINS
KpacHsix 38348
MAAO Fa3ad M IBAN
DAAHITHHECKHE S
TaAakTHKH HMEKH
thopmy oT KpYraos

AQ OBANBHO.

HeaasHo acTpoHOMBI,
MOAB3YACH 0CODO CAOKHBIMK
TEAECKOMAMM, OTKPbIAW HOBLIE
rAAdKTHKH, KOTOPbIE KpyMHee
H MEHEE NAGTHO 3aN0AHEHb
IBEIAAMM, HEM M3BECTHRIE AQ
cHx nop. OHKU HE U3AYHAIOT
MHOTO CBETA U NO3TOMY
HAd3BaHLI FaAdKTHKAMM
NOHVMKEHHOA APKOCTH.

HEHP.-'!BH.-’l EHEIE

Ot NPOCTO NOXOXKH
Hd 00A3Ka M3 3FE3A.

banxkanwme
raAakTUKK

bAMKE Beex K Hawemy
Maeuramy [1yTH HaxoasTcs
rasakTvin boabwoe u Manoe
Mareananossl Obaaka. M3
KpynHbIX BAvKaAWas K Ham —
raAakTHKa AHAPOMEAbI. JTa
CMYPaAbHas raAakTHKa — Cambli
YAAAEBHHBIA OT HAC OObEKT,

Cripanbtas rasaktka M100, BUAVMLIA HEBOOPY KEHHBIM
PaccrosHue a0 Hee — 30 maH raa3zom. PaccrosHue Ao Hee —
{'HEEDEHX AET, 2,9% MAH CBETOBbBIX AET.

rasakTikif. [aAakTHkH
ITOM0 BHAS HE HMENOT
ONPEAEACHHON (HOPMbI,

Eoasiioe Marearanoso Obsako

* 371 Lghpa ONPEAEAEHE M AdHMEM CTYTHHED of Hrmapxs (o c 43, ﬁ




HabaAoaeHue [ pynmnbl raAakTUK

FAAdKTUK [AAaKTHKN PacnpeACAeHbl NO
[ASIAR HA TAAAKTHKY, Bbl BUAMTE BceaenHoM HepasHOMepHO.
CBET MUAAMAPADB £€ 3Be3A. CIHM rPYNNUPYIOTCS, abpazys
B HefoAblWEe TEABCKOMBI cKonaeHus. Hawe ckonaeHue,
BOABWMHCTBO FAAAKTHK WMEET TaK HasbiBaemas MecTHas
BHA PACNALIBHATHIX NATHBIWER rpynnd, OTHOCHTEABHO MaAQ,
cBeTa. B MOWHbIE TEABCKONB MX COAEPAHMT OKOAO 30 rarakTuk
MOKHO PaCCMOTRETE NOpa3an M MMEET 5 MAH CBETOBBIX AET

OTYeTAMBES, B I'II:'I'f'lli'pE'-!HHHL".

CkonaeHns 3se3A

BHYTpM rarakTuk 3Beaasl, B CBOIO 04epeAb, ToXe obpasyior
CKONAEHMA, PAacCesHHbie CKonAeHust, NOACOHBLIE NOKa3aHHOMY
BHM3Y, 0DPA30BAHBI APKUMH MOAOABIMM 3BE3IAAMM, KOTOPbIE
TOABKO ewe (PopMUPYIOTCH M PACNOAOKEHBI OTHOCHTEALHO
DAWIKO APYT K APYTY.

F;J;.-rm.a Faeaa Maesaw o rO3BE3AMH Teablla — PACCERHROE CROMABHIHE,

e S R
ITEACCKON « Xatta

BOBHAPYRIN raraKTHKY LlapoBbie ckonAeHns HaMHOTO KpynHee paccesHHbix. OHK

B e b cospe FRPYNIMPYIOTCH BOKPYT UEHTPAABHOTO YTOALEHWA FAAAKTHKH,
SCRYABNTOPA, 8 500 Man B vawen [anakTHke vaectHo okoao 150 ckonaeHui, Kaxkaoe
M3 HWUX tf[m['.‘pH{HT AD MHMAAMOHA 3IBEe3A.

PCHETOBLIX AET OT HdC.

LCTOAKHOBEHMWe
B KOCMOCe '

FanakTuka Koaeco (Beepxy)
OrpoMHa: ee NoNnepeqyHK —

150 000 ceetoBuix aet. CToab
peakas thopma obpasosanacs,
KOTAQ B HEE BPe3aAach MeHbllan |
rarakTika. Hapyxuwin «oboas — |
3T0 OFPOMHOE KOABLIO Fa3a u

MbIAK, BHIPBABIIMXCA M3 SIAPa

NOCAE CTOAKHOBEHMA. HPEHHHE

CIMPdABHAR EPUP'“J FaAaKTHKIA aposoe CRaNAEHHE. T AGAEKHE CKOMAEHHR KKYTCA HEROODYAEHHOMY
YAE HaYdAd BOCCTAHABAMBATRECH, FAR3Y THERAWMH JHEIAMH, l

- * BN L


























































































































































