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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




MAEYHBIA MYTb

awa laaakTuka, Maeunbin [yTh, OTHOCHMTEABHO

BeAMKa B CPAaBHEHUW C ApyrumK, Ee

nonepedHK oKoAo 100 ThiC. CBETOBBIX AET.
3emaa BmecTe ¢ COAHEYHON CUCTEMON YAaAeHa
NPUMEPHO Ha 28 ThiC. CBETOBBIX AET OT UEHTPa

Jaecs 8 Maesros Tyt
MaeuyHoro n}’TH pacnoAcKersl 3emas i

Coaneynan cHerema.

Bpauwatowancs
CrUpPaAb Maesnstii [y,
B GiHokAb Bhi
BOABWMHCTBO ACTPOHOMOB CMOKETE PAIAHHTh
h .1 AE T HEKOTODME M3
S 2 ek I_IFTI: AMAAMOHOB JBe1A.
CNUMPAALHONR raAakTHkon. Ho oOpasyIouI Ty

HEKOTOPLIE MNOAATAIOT, 4TO 370 [aAaxTiky,
nepecedeHHas Cnupanb.
[MNoAoBHO BCEM CNMpPaAbHbBIM

W NEpECEYEHHbIM CTTMPAAbHBIM
rasaktikam, MaedHsii [yTe
ppataercs. banxe K ueHtpy
NEPUOA BPAUIEHWS KOPOYE, Yem
no kpasm, Hawa Coareyras
CHCTEMA COBEPILABT OAWH
0bopoT BOKPYr ueHTpa

[ aAaKTHKK NPUMEPHO 34

225 maH AeT. M3 3Toro caeayerT,
yto CoaHeuHasi cucTema
CABAAAA BCEr0 0AMH 0DopoT

C TeX Nop, Kak No 3emae
PA3ryAHBAAK NEpPBbIE
AMHO3aBpbI.

HabAloaeHue
[AAQKTUKM

B ACHYIO HOYb Bbl MOXKETE
BHAETE NPOTHHYBLUYIOCH NO

HeDy WMPOKyI0 DAeaHyio B Faraxmike HaxoaHTcs no
NOAOCY M3 AJACKHX 3BE3A, meHblues mepe 150
B ApesHOCTH 3Ta noaoca Jﬂ"ﬂept“h;’mf wapﬂﬂwf

WX CKONTACHIH,
Ka3aAdCh AIOAAM CACAOM Kaxaoe 13 Hitk cosepxmnT
PACOAECKABIUIETOCH MOADKA. AD MHAAMOHZ 3BE3A,

O7ci0Aa U NOWAO HAIBAHKE
Hawerl MFarakTukl. Ecam Bol '
Dﬁﬂﬂ(.‘l’” CRETHWENNH pLHUB‘UFﬂ;

SRR L I LAOER, AL, FOAYEOID 1 AEAEHOMO Fdda — 970
B30P HanpaeAeH K LEHTPaABHOW TYMAHHOCTH, PAHOHS (HOPMUPOBAHHS
naockocTi Maeunoro My, HOBBIX 38634,

r
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Ecan Dbt 86 moram
BAFARHYTE Ha MAEUHBIA
MMyTs COOKY, TO YBHAEAH
Dbl, 4TO B LEHTPE OH BIAVT.
Erty ghopsia HanommiHaeT
ABE AHYHHLUB-TAD3YHEM,
CAOKEHHBIE OCHOBAHHAMIT,

Koraa HabAtoAaTh

B CesepHom noAywapum
MaeuHbin [yTe AyHwe Bcero
BMAEH € MIOAR NO ceHTABpS.
Ho # B TEMHBIE 3UMHIUE HOYM
OH BbIFASIAMT BECHMA
BNEYATASIOLLE.

B IOxkHom noayuiapii
MaedHbia TyTe AyUwWwe BCero
HabAloAaTb € OKTADPS No
Aekabpb. MIMEHHO B 3TO BpEMS
OH DUYEHb MOXOXK Ha CAeA
pacnAecKaBlWerocs MOAOKA.




POXAEHWE BESA ™

CTPOHOMBI BbISICHWUAHM UCTOPMIO

POXAEHMS 3BE3A HA OCHOBE

MHOXeCTBa HabAIOAEHM A
Pa3AM4HBIX 3BE3A, BUAMMBIX C 3emaun,
3BE3AblI U3BMEHSIOTCH Ha NPOTHKREHNN
CBOEN XKM3HU M B KOHLIE KOHLIOB
YMHUPAIOT.

[A€ POXAQIOTCSH 3BE3AbI?

HoBble 38e3Ab1 OPMUPYIOTCSH BHYTPK
OrPOMHBIX OBAGKOB rasza u MbiAM, UMEHYEMBIX
TYMaHHOCTAMM. OAHK TYMAHHOCTH SpPKUE,
APYTHE TeMHbIE. TemHbIE TYMAHHOCTH
COAEPXKAT MHOTO MbIAM W NO3TOMY 3aKPLIBAIOT
CBET 3BE3A, HAXOASIMXCRA 32 HUMMH, OHK
BHITASIAAT KaK TEMHbIE NATHA DE33BEIAHOrO
Heba.

BOABWMHCTBO TYMaHHOCTER MOXHO BHAETD
TOABKO B TEAECKOM, HO TYMaHHOCTL M42 Bl
MOAETE pasrasaets B OuHokab, Ona
Haxoantcs 8 Opuone (om. . 69).

| JTa TeMHas TYMaHHOCTh,
Ha3BaHHa® KoHCKOR
loAoBOW, BHMAHA
CHAYITOM Ha (hoHe
SIPKOA TYMaHHOCTW.
Konckas [oaoBa Takxke
HAXOAMTCH B CO3BEIAMK

' Opuona. Y1obsl ee
YBUACTL, HYKEH MOLLHBIF
TEABCKON.

— .

TysaHHocTs Konckad Fososd

K apkum oTHOCHTCS

- TYMaHHOCTb Tpudma

(Tpo#HHan). a3kl B HER TakK

., FOPSIYM, YTO 3ACTABARIOT
. OKpyKalowme obaaka
KPHEI-IB[] CHHThL B
noaympake. Boaopoa
CBETHTCH PO30BLIM,
KMCADPOA — 3EAEHO-
roaybeim. Ho yBuaets ato

TysmaniocTs Tphgina

MOKHO TOABKO B XOpPOLWWA R o

yacTs Tymanrocr Opea (M16).

TEAECKOM, I




310 u3oOpaReHe TyMan-
HOCTH 8 HelpasHALHOH
randktie NGC2366,
VASACHHON 0T Hae Ha ()
MAH CBETOBEIX AET,
floAyyeHo
KOCMHYECKHM
TEABCK-
filen|
-rx'.!ﬁ'h".

Camoe Hayaao

[Npexae yem B TYMaHHOCTH
HAYHET (hopMUPOBATLCS 3BE3Aa,
OBAAKA rasa u neian
3AKPYHHBAIOTCS BUXPEM.
Notom B BUXpe
00pasyioTes CrycTku,
KOTOPLIE pacTyT Bce
boasle 1 bonbue,

Obnako
CAUMaETCs

Co BpemeHem
Kak1e-To
NPUHHHBI
3ACTaBARIOT
obaaka
CKUMATBLCS.
Oanu
dCTPOHOMB
NPeAnoAaraioT,
YTO 3TO MOXET
CAYMATLCH, KOrAa
obAaka npoxoAAT
CKBO3b PyKaBa
CIHMPAABHBIX
FAAAKTHE,

Apyrue cuntaor, 4To ¢ " ‘
TOAUOK K CKATHIO MOKET .
AQTb YAAPHAS BOAHA OT 2

B3pbl?ﬂF§BE|JxHﬂB{]H 3BE3AbI = Caviad sk
(em. €. 53), e ABERA, BHAHMBIX B 37O
T e AAHHOCTH, MOMET OMTH
B 6l pas maccheHes Coanua,
Ceeralancy 38e3aa Hawe CoaHue
CHavana BoABIIMHETBO
ACCSHTKM THICAY AET 0BAAKO CRUMAETCH, U B HEM thopmupyercs MOAOABIX 3BE3A CHAET OYEHD
ropsavee gapo. OHo HarpesaeTcs Bee Boabwe 1 BOALLIE, HAKOHEL APKO, DBEABIM MAM TOAYDBIM
B HEM BO3HWKAIOT AAEPHLIE Peakumi, M 0BAAKO HauyMHaer CBETOM. Takoe cocToaHue

CBETHTLCA — HOBAS 3BE3Aa POAMAACE. BOABIIMHCTBO HOBBIX 3BE3A  AAMTCH MMAAMOHEI AET.

FOPAYUE W APKUE, HO HEKOTOPbIE XOAOAHEE 1 TYCKAEE.

CraHosdck cTapuie, 3863kl

CAUMAIOTCA W CBETAT YKE He

TaK fpKO, HO Doaee

YETOWYMBO, Kak Halle

Conxue. OHO NpowAo yxke

_d NOAOBHHY CBOETO

Buxps razos  Obaaka Mopsipyercs  Hopas 3ne3na Ku3HeHHoro nyTu, obuias

M ITBiAK CAHMAIOTCS.  ropgqee 3BE3Ad CPEAHERD AAMTEABHOCTE KOTOPOTo
ACPC, bl 2UA0ACTd COCTaBMT OKOAD 10 mMApA AeT.




XU3Hb 3BE3AbI

BE3Abl UMEIOT PA3HYIO APKOCTL M uBeT. Hem ' 4
3Be3Aa ropsyee, Tem ronybee oHa cBetmTcs. , "‘
Pazanuen n cpok mx kmu3Hu. Yem 3eesna L

MEHBIIE, TEM AOAbLIE OHA MOXET NPOXMTS. R A e A

MAGQTHON O CBETHIWErOCS raia.

Isezaa baprapaa

CpoKu Xn3HU 8 cosbexu . CmepTb 3B€3AbI
IMEEHOCLIA

= % [EM. €. B5) - g e :

3Be3abl, NOAOOHLIE Haleny KDACHBT KAPAWK, B KOHUE KOHUOB 3anac

LDMIU‘}’, AHBYT OKOAD DOALE XOADAHBIR, FOPIOYerc ) B 3BE3AE NCCHKAET,

10 Mapa aer. 3peaab yes Hawe Coanue, W OHa THOHET. Y.\&Hpau}ume

MEHBLIER MACCH, MMEHYEeMble Conine — 3BE3AbI maccon Kak y CoaHua

KdPAMKAMM, AHBYT AOAbLLE, KerTas (HAM MeHblWe) Ppa3AyBaInTCA

, 1BE3AD. M KPacHeloT, KX HasuiBaloT
KPAaCHbIMK THIFaHTaMM.
MocTenento HapyKHbIA
ra3oBbin CAOR 3THX 3BE3A —
TaK HasbiBaemasi MAaHeTapHas
TYMAHHOCTL —
PACCEMBAETCH B KOCMOCE,

3BE3ALL KpYNHee, Yem

CoaHue, Ha3uBaTCA
| TUTaHTaMmK, a camuie
KPYMHble —
CBEPXTUraAHTaMK.
OHu AmByT
CPaBHHUTEALHO
HEAOATO —
BCEro y
HECKOABKO
MUAAMOHOB
AET.

beastit Kapank

Ocraercs ManeHbKas,
nodT™™ "IF‘MEFI.IJEIFI
APKTYD B COIBEIAHH S E:'E .
et oy HA3LIBAIOT DeAbii
OPAHKEBMI [HIAHT, , Kapank. OHa
' Pa3MEPOM C MAAHETY,
HO O4EHL NAOTHAS W
MaccHBHas. Kycouex ee
BEIWECTBA PasMEPOM C
TEHHMCHBIH MAY UMEET
MACCY MPY30BMKa.
baaroaaps Takoi DOAbLIOR
MAOTHOCTH DeAbI KapAMK
H.;':I ITOH AMTIAAME 3 : - SeARAEY DrpDMHUE
COMOCTARAEHB = - = aroteqme. B kowue
pazaieps _ % - KOHLUOB OH
HECKOALKHX ROKHX _ S o OCTHIB3ET W

3BEIN, BKAKOMIS I
Hauwe Coanue, 3aTyXaeT.

* Manierapias

L il A VAL T b
HreAl B CO3IBE3AHN I i i

ClpHoHa WK RN D
(em. ©. 69 — ropayHi OFHO s

FoavEnNs L fi;‘;i'\..rlf.'-.-..’!.*l T.



CMmepTb €O B3pbiBOM

CmepTsb 38e3a, boree
MACCHBHBIX, YeMm Halue
ConHLe, — Bneyatasiolee
apeamite, CHauaAa oHu
Pa3AyBalOTCsl B OrPOMHBIE

KpacHbie 38€3Abl, Ha3blBaemble:

KPacHbimMK c&epxmraHTaMu

A 3aTeM pasAeTalnTest

C YYAOBMLLHBIM B3PBIBOM, Kak
CBEpXHOBbIE, B Halen
FaAaKTHKE 33 MOCAEAHION
THICAYY AET BbIAM 3ameUEHb!
YeTbipe ceepxHoBbie. OHu
CHAAM ApHe BCEX 3BE3A Ha
HeOe HECKOALKO AHEH, a 3aTeM
MCHE3ANM,

[TAOTHBIE W MACCHBHBIE

OT cBEPXHOBON OCTAETCS
BHCTPO PasAETAIOWMACH CAOW
ra3a M nbiAk € MaAEHBKOR
BPALUAILENCH 3BE3ADA B
cepeamHe. IT0 HERTPOHHaR
apesaa, OHa aaxe nAoTHee
Geaoro kapauka (npeacrasbTe
cebe TeHHUCHBIA MAY BECOM

c Hebockpeb). Hekotopsie
HEHTPOHHLIE 3BE3AbI
M3AYHAIOT MYYKH PAAMOBOAH,
ITH Ny4KK DeryT no Heby npu
BPALIEHUH 3BE3ABI W
NOCHIAQIOT MOBTOPSIOLIMECS
MMIIYABCBI Ha Hall AHTEHHBI.
Takue 3Be3Abl HazsaHbl
NYAbCAPaMM.

HepHble AbIpbI

Camble OrpoMHBIE 3BE3AbI,
yMUpas, CTaHOBATCH
KPacHbIMM CBEPXTUraHTamu,
3atem OHW B3PLIBAIDTCH Kak
csepxHoBbie. Ho ux gapa npu
ITOM YNAOTHAIOTCS TaK
CHALHO, YTO B KOHLE KOHLUOB
MepecTaioT BbiTb BHAMMBIMM
W MPeBpalaioTcs B YEpHLIe
Ablpbl — DE3A0HHbIE _
BOPOHKH, W3 KOTOPLIX HHYTO
HEe MOXeT BhIpBaTbCs.

LlenTpasenag yacts Kaéﬁuawmﬂ
CBEPXHOBOM, CAYHHBUIErOCH DoAce

AHHOCTH, (HA OCTaAAs FIOCAE fd
AET Hd3dd, TWH‘HHLH’I: HseET 10 CRETOHLIN

AET B [TONEPESHHKE i HAXOAHTCH B 7000 coeToBsIX AET OT Hac, B cosBeaam Teabdia.
Boaae ee cepaiesiis! PACTOAKEH MYABCAD — HERTDOHHAS 3BE3A4.

BcackiBaioiie B cetn

YepHble Abpbl MHOFO MeHbllie

- 00BIYHBIX 3BE3A M AAKE

naaHet. B nonepe4dnuke oHu
He DOoAbLIE FOPOAA, HO NpPH
ITOM HaCTOALKO MAOTHbI W
MacCHBHBI, 4TO CBOWM
NPUTSKEHWEM BTATUBAIOT
BHYTPbL BCE, AdXKe CBeT.
[MoaToMY Mbl 1 HE MOXKEM MX

BUAETE. Bce, 4to K HUM
npubAnkaeTcs, Kak Dbl
cMuHaetca. Hekotopole
y4eHbIE NoAaraiT, H4To B
LeHTpe Halen [aAakTUKu
HaXOAMTCS OrpOMHas
YEpPHan Ablpa, OKPYKeHHast
MHOKECTBOM CTapbix
KPACHbIX 3BE3A.




[TEPEMEHHBIE 3BE3AD

eKOTOPbIE 3BE3Abl M3MEHSIIOT CBOM
baeck., OHM HA3bLIBAKOTCS
NEPEMEHHBIMWA U ABAATCSH

Hda TpH THNM: I'I}fanHp}-‘lﬂl.l.lHE, IdTMEHHBIE i S e s

M BCMLIXUBAOUWIWE, HABECTHAN nepesentan, Ha cavom aene
IT0 ABE IBEIAB, OOPALNOWNECH 0AHA
BOKPYT ADYTOH, OTHETO JX BIAHMBIA
GASCK HEAMPHRETCH,

HabaioaeHue
nepemMeHHbIX

[lepemeHHyio 3peaay
HYAKHO HaDAIOAATH
CYTKaMMW, HEAEAHIMM MAK
AdKe mecsiamu, 4ToObl
MPOCAEAMTH MOAHbBIA
LIMKA, MAK NEPHOA, ee Mapr
uameHeHun. YaobHo
CpaBHHBATb
NEPEMEHHYI0 3BE3AY C
COCEAHEN NOCTOAHHOM.
37O NOMOraeT 3aMETHTD,

3aTMEHHbIE MepemMeHHbIe

Hekotopble nepeMeqHbie 3Be3Abl HE OAWHOUHBI:
HA CAMOM ABAE OHH COCTOAT M3 ABYX 3BE3A U
MOATOMY HA3bIBAIOTCH ABORHBIMM, ABOAHbIE
3BE3AbI 0DpaWAIOTCS BOKPYI 0DWEro uedTpa
Macehl, YAEPAKMBAACH BIAHMHBIM NPUTRKEHHEM.

Koraa 0AHa M3 3BE3A NPOXOAMT NEPEA APYrof,
OHA 3arOpPakMuBaeT ee, M K HaMm Ha 3emMAlo
¥ NPHXOAMT OT HMX MEHbLLE CBETA.

MIABE HPKAR
CTAHOBMTCA OHA TYCKAGE SOy
HAKM ApYE. HAIWBAETCA

LiMkAbl OAHMX FAGBHOR,

NepemeHHbIX 3Be3A
PErYASIPHbI, APYTHX —  Mai
HENPaBMAbHbI. S5

[MyAbcupylowme
nepemMeHHble

Myascupyioume
nepeMeHHbie
M3MEHAIOTCA NO
pasmepam u
Temnepatype. OHW TO  Mioak
CRMMAIOTCH M TYCKHEIOT, '
TO PasAyBalOTCH W
BCMNbIXMBAIOT ApYE,
OBLIMHO 3TO TUTraHTELl W
CBEPXTUraHTbl.

Ha proyHkax crnpasa
nokazaHa isezsa Mupa —
AYABCHPYIOWAS NEPEAIeHHIR B
cozaezamm Kura,

boaee Tyckaan
IBEIAA HAIWBIETCH
Centrbps BTODHYHON.




BecnbixuBaioume
nepemMeHHble

ITO ABOHHBIE 3BEIAbI,
HaXOASWKHECH oMeHb BAMIKO
APYT K apyry. Koraa
NPUTEKEHNE OAHOM M3 HMX
(0bbHO Beaoro kapauka)
OTCACKIBAET MATEPHAA €
APYroi (0BbYHO KpacHOTO
ruramTa), NPOMCXOAUT
OrpoOMHast M BHe3anHas
BCMbiWKa gprocTy. Ee
BbI3LIBAIOT MHTEHCHBHbIE
AAEPHLIE PEAKLIMM.

Hoswle 38e3AM

OAUH M3 TUNOB BCNBIXMBAIOWMX
NEPEMEHHBIX HAZLIBAKOT
HOBLIMM 3Be3AaMK. OHK
BCTBIXMBAIOT HEOXWAAHHO,

a 3aTem 3aTyXaloT AD CBOEH
0OLIMHON SPKOCTH B TEYEHWE
HECKOABKMX MECSILIEB HAM AQXE
AET (ECAM BCTIBIXMBAIOT
ocobeHHo spko). Hossie Tak
APKH, YTO KIKYTCH BHOBb
BOBHMKIIMMM 3BE3AIMH —
OTCI0AA M WX Ha3BaHKe,
BCNbIXMBAIOT OHK PEAKO: B
TAKOM raAdkTUKE, KK Hala, —
NpUMepHo pas B 25 AeT. 3a
ppems © 1600 r. nabaaarocs
TOABKO 37 HOBBIX, KOTOpbIE
OBIAD BUAHO HEBOOPYKEHHBIM
FAA30M.

KpaTHble cuctembl

Cucremsl € boaee Hem ABYMS)
3BE3AAMU HA3BIBAKOT
KpaTHbiMu. HekoTtopsie
CHCTEMDBI, MOXOXKME Ha
ABOMHBIE, OKa3biBAIOTCA
KPaTHbIMK, ECAM CMOTPETH Ha
HHX B DUHOKAB MAM TEAECKON.
3sesna Tara Opuona

(M. €. 69) BbIrASANT

B TEAGCKOMN KaK YeTbipe
OTAEALHBIE 3BE3AbI, BCEX
BMECTE MX Ha3bIBalOT
Tpaneums.

JT0 4B HEPEIKHX Beepxy — Koabuo
HIOOPAKEHNE HOBOI, raid, ga HOMO

Oa yaareda or Hac Ha IBEIAOH. By — vepea
10 430 ceetoRux AET, e CEsmb MECALICR! Fa3080E

KOABLIO TYCKMEET 110
Mepe
PAcUmpeHng.

NOITOMY €€ C TPYAOM —
BHAHO
Adae 8
TEACCKENT, e

o
e

13 HoBas \
HAIBIBACTCH S
Hoaaa Aebeas

faa2,




XKe B CaMOoi rAyDOKOM APEBHOCTU AIOAM
3aMETUAM, YTO SIpKKe 3Be3Abl 0bpasyioT
Ha Hebe (hurypsl. 3T Urypbl Ha3BaAm

co3se3ansmu. Ha nepsbiid B3rasa HOUHOE Hebo
MOKAXETCS Bam DECNOPSAOHHBIM CKOMULLEM
cBepkaiowmx 38e3A. Ho ckopo Bbl HayuuTech
pa3AMyaTh Ha HEM CO3BE3AMS.

[pynnsbl 3B€3A

Ha Hebe scero 88 coasesamn,
Mx KapThl Bbl HANAETE HA
crpaHuuax 62—75.

Aeaeudue 3ge3A No
CO3BE3AMAM MOMOTAeT
HAXO0AUTB TY MAM MHYIO 3BE3AY
Ha HouHOM HeDe, Muorme
co3Be3Aans DblAM Ha3BaHbi
MMEHAMM FEPOEB MAM
MPEAMETOB W3
ApeBHerpeyeckux Mugos,

“acTo co3Beaans cAaraloTcs
M3 MEHBLIMX thuryp,
HA3BIBAEMbIX ACTEPHIMAMM.
Cambifi H3BECTHbIA

acrepuam — [ayr, nam

| boabwon Kosuw, 4actb
co3pe3ans boablon
‘Measeanusl (cm. puc, BBepxy).

L0
CO3BE

OrpomHbie
PaCCTOAHUS

MUrypbl COIBEIAMIA OTMEHEH!
HauboALEe 3aMETHBIMK Ha Hebe
3IBE3AAMM.

C 3emAn 3Be3AbI B KAKAOM
CO3BE3AMH KaxXyTCa
PACNOAOKEHHBIMK DAM3KO
ApYT K apyry. Ha camom xe
ABAE MX PA3AEASIOT OFPOMHbIE
PaCCTOAHMA,

Hanpumep, yAareHna 38e3a
coasesans Opuona ot 3eman
COCTABASIIOT OT MEHEE Hem
500 a0 boaee wem 2000
CBETOBbIX AET. ITH 3BE3AbI
MPEACTABARIOTCH HaMm
COEAMHEHHBIMM B DAHY rpynny
TOABKO NOTOMY, YTO BHAHBI

B OAHOM HanpaBAEHMM.

M AMArpasma MoKaINeaeT s cossesans Oproda © Jeman (caesa)
H ABHCTBHTEALHBIE PACCTORHHA AD €0 38634 B KoCMoce (cnpaBsa).

Cinib 30034,
OORAIVILIHX
XHOCT W
AORCHMLY
Bonswoi
Meapesnis,
COCTABARIOT
MEHBILIYK)

Tirr].*p}-
OB,
BGossitas Meageanie,
BooOpaxaesmad hurypa
MEABEAMLIB HAPHCOBAHA
Ha (hoHE CO3BEIANR,
YKa3aTteAu

3BE3AB B HEKOTOPBIX
CO3BEIAMAX MOTYT CAYKMT
YKa3aTeAIMH HaNPaBAEHHA
Ha ApYrMe CO3BE3AMS,

Hanpumep, ecan Bol
NPoBEAETe Yepes ABE KpanHue
iBe3ab Koswa boablwoi
Measeanus Boobpaxaemyio
AMHHIO, TO OHa YKaXeT Ha
MoaspHyio 3se3ay, I Ape
NOAEIHBIE 3BE3ALI HAZLIBAIOT
YKAZATEARMM.

3Be3anblie KapTbl Ha
cTpaxnuax 62—75
NOKA3LIBAIOT, KaK MOXHO
HaMTH CO3BE3ANS NO yXe
M3BECTHBIM APYTHM 3Be3Aam
MAK WX TPYNINam, MCMNOAL3YS
WX Kak yKasaTeau.

Yiasarean o boabwoi MeApeAHLIe Aowar
Hid GAHOI At C Tloaspros 3seaaon g
coapeaAm Maaoi Measeaiiis,




3BE3Ab
3 ABMXKEHUH

SBE3ARI ABHAYTCS B KOCMOCE (
HeHb DOABLIMMI CKOPOCTAMM,

=0 OHW TAK AAAEGKH OT Hac, 4To

HX ABMAEHHE YAQeTCH
DOHAPYAHTE TOALKO C

TOMOLBIO 4YBCTBUTEABHBIX
pubopos. MNoaTomy co3selans

YTCH HEMAMEHHBLIM.

AFARAEA Kopin oAkl
Al TN Thic. APT Ha3aa.

Iaczam Koswa ceivac,

3a caeapowme 100 T, seT Ke
CHALHO HIMEHHTCNR,

meHa 3Be3A

MHorum Hanboaee SpKum
3Be3aam AdHbl apabckue,
FPeYeckHe, AATHHCKHE HMEeHa,
Camas ApKas 3Besaa
HazbiBaeTcs CupHyc —

TaK 3BaAu €€ APEeBHWE rpekn
W DUMASHE,

Bce no-rpevecku
3Be3AbI HA3LIBAKOT TAKXKe No
HMEHaM CO3BEIAMA C
aobaBaeHHeM TPeYecKon
Bykebl. OBBIMHO CamOi APKO
3IBEIAE B COIBEIAMM
NPMCBaMBAIOT Nepeyio HGykey
rpeyeckoro anasura —
anbtha (o). Bropas no
APKOCTH MOAYHAET BTOPYIO
bykey — bHeta (B} v 1. A, Ho
B rpedeckom aanhaBuTe BCero
24 Byksbl. [NoaTomy, ecan
B co3Be3anmn boaee 24 3peaa,
OCTaAbHLIE HYMEPYIOTCH.

B PEYECKWE BYKBbI

1 X HA3BAHMA

o aAbtha
[} Deta

¥ ramma
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OMUCAHME

bAaeck 3Be3a

baeck 3Beaa onpeseasior no
WKAAE, HA3LIBAGMOR LWKAAOW
IBEIAHBIX BEAMYUH. MICTHHHBIR
OAGCK 3BE3ABI B KOCMOCE
Ha3bIBAIOT ee abCcoAKTHON
BEAMHUHOM. Y CambIX SIPKHX
IBE3A HYACBAS AWM AdXe
OTPHUATEALHAS BEAWYMHA.
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JBE3A

Baeck, BrAMMbIA © 3esan

C 3eman ouetb Apkas, Ho
AGAEKAN 3BEIAA MOXET
Kd3aThCA TYCKARE, YEM MeHee
ApKas, HO BAM3IKAs K Ham.
bAeCK 3Be3A, BUAMMBIA C
3eMAN, HAZLIBAIOT MX
BHAMMOR BEAMYMMHOR.

LiseTa 3Be3a

3BE3Ab KAACCHDHUMPYIOT No
usety. Cample ropsune
3Be3AbI roAyDne 1 Beabie,
CAMBIE XOADAMBIE — KpPacHHIE,
Kaxabiit KAace 3ge3a no
UBETY Ha3blBaeTCs
CNeKTPaAbHBIM KAACCOM

W 0Do3HavaeTcH HyKBO.
OcHOBHbIE CNEKTPaAbHbIE
TUNbI NOKa3aHbl BHU3Y.

ABOMHbIE 3BE3AbI

EcTs ABa TMNA ABOIHLIX 3863,
[Nepabiit THN — ramuecku
ABOHHbIE 3BE3AbI. OHK
ODPALIAIOTCR 0AHA BOKPYT
APYTOH M YAEPAKHBAIOTCH BMECTe
TroreHyem. MIx tpyaHo
PACCMOTRETL NO OTAEALHOCTH
0€3 MOWHOTO TEABCKONA.,
Bropoi mun — onmruecki
ABOAHbIE 3B€3AbI. OHM KaXyTCH
ABOHHBIMM MOTOMY, HTO BHAHBI
€ 3eMAM B DAHOM M TOM XKe
HanpasAeH. Ha camom aene
MX MOKET PasaeAsith BOALILIOE
paccroatue, Hekotophie

M3 HUX BUAHGI (nrnveckn
HEB-OGPYJ'KEHH bl ABOHAR
FAS30M. IBEIAL
I*.r
Jeaian
Obo3HaveHus

[Mouth y Beex ranakTuk,
TYMAHHOCTEH, 3BEIAHLIX
CKONAEHWA M APYTHX 00bEKTOB
Heba ects ceom Homepa,
HAYHHAIOWMECH C BYKBBI M MAK
NGC.

M 03HAYAEeT CCBIAKY Ha KaTaAor,
cocrasaeHHbii 8 XVIII g,
(PPAHLLY3CKMM ACTPOHOMOM
[lapaem Meccse. NGC —
CChiAKA Ha Hoswlin 0Gumii
Katanor (New General
Catalogue), cocrasaenbiit

V. Apeiepom B 1888 r.

Hekotopsie 0BbeKTsl HaMHaIOTCS |
¢ IC. 3710 ccuinka Ha NepeyeHnb
Hanboaee cAabo BUAMMBIX
ODLEKTOB, COCTaBAEHHbIA

Apenepom 8 1908 r.
¥
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IBE3AHBIE KAPTH

TH KapTbl NOMOrYT BaM HanTH H.EKGTD[]I:-IE CO3BE3AHUA MHOMAA

CO3BEe3AMS Ha HOMHOM Hebe, TPYAHO OTbICKATb. HabaloaeHue

;""l.i}”-ﬂIJEE' BpemH AAH M3YHEHWH BEAUTE M3 3aTEMHEHHOro MecTa
3BE3AHOIO Heba — oKoAO 23 u. B TEMHYIO ACHYIO HOYb.

RO
BEFTIRFIKH

AAAR AFH

EAHHOACN / TAHERE
IR

C e ) MAABR
I"'““\-__—'-F‘) TIFC

GEARIAR
MEAREAFLIA

MALAR
MEARENHLLA
BOGMMSH

A A

TEFCER RACCHENIER

THEVTTAABHIE HUIERHLA

CMREH
AHAPCAWEALA

FIETAL:

[NoAb3y#HTECh
3TOR KapToOR AAS
MNOUCKA 3BE3A Ha
CEBEPHOM
noaycepe Heba.

AFAKEI

HERACAFIA L

TMEREA
$AIEH

FREPHAR

AMEDRICACEL]

ACHSEA

AFABEN

AAANH
KL

Ha a7t kapre
ApKie IBE3AbI
HapHCOBat b
KPYITHEE, Heal
cadiibie, beias
MOADCA Hd Kapiie —
Magvrbia [yTe,




Kak noAb30BaTbCs KdPTamMH

HalanTe B KOAbLE BOKPYr KapThl TEKYIWMIA KapThl. Pelins, Kakue co3BeaAmns Bol XOTUTE
mecsl. [NosepHuTe KHUry Tak, 4Tobel 9T0T OTLICKaTh, 0DpaTUTECh K KapTam Doaee
Mecsau Deia Barkaniumm K BaM. OBpatutecs KPYNHOro macitaba Ha CAEAYIOLIMX

AMLIOM K 10Ty, eCAW Bbl B CepepHOM CTPaHuuax. Tam NoKasaHo, Kakue CO3BE3AMS
OAYWAPWY, W K ceBepy — ecAn B OKHOM. Aerye Beero Haitu. Homepa crpasuu, Ha
Toraa Ha Hee DYAYT BUAHLI 3BE3AbI, KOTOPBIX HYAHO MCKATh, YKa3aHbl B KaKAOM
HAXOASILIMECH B CPEAHER M HUKHER HacTax y4acTke oblien KapThl.

Kapta lOxHoro
noAyLwapus Heba

IEFAL

HEMENER

CRYARITCH
== AUHA R

R L]

KCI3Erer

MEHMEL WYPARAL
TAAN ;.

AR
FUAFELD
CHMCY 5
CTPEARL)
FHAPA

FPEFELI ¥
FARAHM LEHT

AHCRA
TEA VD PlhliaA CITAHT
AHCTTINGTL T aToe TEARCKCA

KEPTGLHHT
AETY AR PRIGS ICHEH . nany
S TRENTE L ML . CRERTIHOS
LUAPK Y AL

CLMAIIEI © ) HANTEA B
T e LIV
EAMHCNTC

LAY KLRHRT KPDCT

KCAATTAL KEHTARF

HENPCR

CERCTAHT ’ Ha sroi kapre
APKHE 3BE3ALI
HAPHCOBAHK |
KPYITHEE, HeMm
cAdbme. beaan
NOAOCA Ha KapTe —
Maestin [yto,

[MonbayiTecs
ITON KApTOW AAS
NOHCKa 3BE3A HA
IOAKHOH
noaycgepe Heba,




OT APAKOHA AO AbB

Apakon

ApakoH COCTOMT M3 HEPOBHOM
LENOYKH TYCKABIX 3BE3A.
[oaoBa ApakoHa — rpynna
M3 YeThIpex 3Be3A Bo3ae Berw,
NATOR NO APKOCTH 3BE3ALI Ha
Hebe. XBoCT 3arnbaercs
BOKPYr Maaoin Measeaullbl.

FoHume Mkl

Fonyme MNewl roHsT no Heby
boablyio Measeanuy u
Maayio Measeanuy. Tpasas
mMeaBeAen DblAa NONYARPHBIM
guaom oxotel B XVII 8., koraa
3TO CO3BEIAME NMOAYYHAD
CBOE HaipaHWe,

Boaonac

Boaonac Aerko Hamt: Ha
HEro YKa3blBaeT XBoCT
boabwon MeapeanLbl.
OcHoBHan 3Be3aa

Boaonaca — Apktyp,
YeTBepTan No APKOCTH 3BE3Aa
Ha Hebe, Kaxasli roac 1 no
6 sHBapA B8 0BAACTH BOKPYT
Boaonaca uw Xeocta boAbwon
MeABEAULIBI NOABASETCH
NOTOK METEOPOB — €ro
Ha3bIBAIOT KBAAPAHTHAGMM,
YBUAETbL ITOT NOTOK HEAETKO
M TOALKO NOCAE NOAYHOUM.

Boaocel BepoHuku
CoraacHo rpeqeckomy mMudy,
BepoHuka cpe3asa Bce caou
NPEKPACHHE BOAOCHI, a Hor
H:}HI!TE;] NOMECTHA HX CpeAH
3se3A. Ha kapre nokasausl
TPW TAGBHBIE 3BE3AbI, XOTH
OHW ADBOABHO CAdDBIE M WX
TPYAHO pPazAniuTh. B TemHyio

HOYb HEBOOPYAKEHHBIM
FAdIOM MOAKHO 3aMETHTD
rpynny caabwix 3se3a Coma
(Boaochi),

Aesa

ITO CO3BEIANE NPEACTABARET
BOMMHIO NADAOPOAMS W
ypoxas, Ero camas apkas
3Be3aa — Cnuka, uTo
O3HavaeT «KoAoCs, Cnuka
yaaseHa ot 3emam Ha 220
CBETOBbIX AET.

Manas Measeanua

Camasn spkas 3Be3aa 370ro
coasesamns — [loaspras. Oxa
EAMHCTBEHHAs Ha Hebe,
KOTOpas Bbil ARAMT
HENOABMXKHON. AeAD 8 TOM,
YTO OHd AEAEWNT Ha
NPOAOAKEHHMH IEMHON OCH,
npsmMo Haa CepepHbiv
noAocom. [pn BpalieHu
3eman [NoasipHas 3ge3aa
OCTaeTCH Ha OAHOM MECTE, 4
BCE OCTdALHBIE 3BE3AB
BBIFASAAT ABMAYWHMMHCA NO
Heby BOKpyr Hee,

Hanas MoAspHyio 3sesay,
OTMETLTE HanpaBABHWE HA
Hee AByms Belwkamu. OHu
YKaXYT Bam HanpaBAeHue Ha
CEeBep W NO3IBOAAT BCETAd
OBICTPO HaxoanThb [loAspHYIO
3BE3AY.

boAbwas Measeamua
Cemb CambiX IPKMX 3BE3A
ITOMO CO3BEIAVST UMEIoT
CAMOCTORATEABHODE
HasBaHue — KoslW. 38e3abl

Aybxe u Mepak B Koslue —
yKasateau. [lposesernas
yepes H1X Boobpakaemas
AMHUA yKaxeT Ha [loaapHyio
IBE3AY.

Poich

ITa UeNoYKa TYCKABIX 3Be3A
ACYHTH HE BHAHA. e MOTYT
iJEHI'.-“;FEﬂ.E‘TI: TOABKO AIOAM C
TAKHUM JKE OCTPbIM 3pEHUEM,
Kdk 'I,’ []I:ICH_ Orcioaa m
H43BaHHE CO3IBE3IAMA.

Maaeiin Aes
OueHb Tyckaoe Cco3Be3ane,
HaWTH ero TPYAHO.

Pak

IT0 cAabBIe 3IBE3ALI MEXKAY
AbBom 1 bananeuamu
(nokasano Ha c. 69). Pak
COAEPAKNT NPUMEHATEABHOE
PAaccesaHHoe 3Be3AHOe
ckonaenue M44 — ero
HA3LIBAIOT YAER uAK Acam.

Aes

OAHO W3 HEMHOTHX
CO3BEIAMH, BMA KOTOPLIX
HanomuHaeT obAKK Toro,
YbMM MMEHEM OHM Ha3BaHLL.
Co3se3ame 310 NOXoxe Ha
Aexawero Absa, [oaoBy Absa
MHOMAA HA3bIBAOT TakXke
Cepnom HAM
BonpocuteastbiM 3HAKOM.
Exeroaso okoao 17 Hosbps
BO3AE TOAOBBE /\bBa BHAEH
NnaToxk METEOPOB,
HaawiBaembix AeoHuwaamm, Ero
MOKHO PasrAfiA€Tb TOALKO
MOCAE NOAYHOHW.
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OT AEBEAA AO IMEX

Aebean

B Aebeae sblaersetca
Kpectoobpaivas durypa,
HadbiBaemas CesepHbim
Kpectom. B ee sepuumHe —
apkas 3selsa Aeqeb, a B
OCHOBAHMM 1BE1AA
AnbDUpeo. Aeneb — oaxa u3
PHaRILMX 3Be3A [ araKTHUKM,
caetut boaee yem B 60 000
pa3 cuabHee Coanua. Aexed
0DpasyeT OAHY W3 BEPLIWH
AetHero TpeyroasHuka.,

Aeaschpun

Aeabthun uveer
XapaKTepryio opmy peibku.
JBe3aa IncuaoH AeasdmHa
VAAAEHA OT Hac Ha 950
CBETOBLIX AET — TOpPasaAo0
DoAblIE, Yem OCTaAbHbIE
3BE3ALI ITOMO CO3BE3AMS.

Crpeaa

Crpeaa® — 3710 Yetoipe
TYCKABIE 3BE3AbI,
PAcnoALKeHHbIe B chopme
CTPEAbI,

Kosepor

Hexkotopsbie acTpoHombl
ynoaobasioT Kosepor
vabibke Ha Hebe. I1o
HCKPHBAEHHBIA TPEYTOABHMK
M3 TYCKABIX 38€3A. Ha oaHOM
€ro KOHUe ABOAHAA 3Be3Aa
Aabtha Kosepora. Ona
COCTOMT M3 3Be3A Anbda

1 1 Aabtha 2. Aabscha

Z N3BECTHA TakxXe Kak
AABAKEAN WAKM AKneAn.
Obe 3pe3an EABa BUAHSI
HEBOOPYAKEHHLIM TAQ3OM.

Opea

Apkas 3se3aa AAbTamp B
Opae — oaHa K3 BeplumMH
AetHero TpeyroabHuka.
AAbTAWP — OAMHHAALIATAs MO
APKOCTH 3BE3Aa Ha Hebe.

Mo Bokam v Hero ase Boaee
TYCKABIE 3BE3AbI.

W

LLnT easa pazamqmm
HEBOOPYAKEHHBIM MAA30OM.
Haknaute y ero rpadmub
€ UpAoM paccesHHoe

ckonaeHue Aukag Ytrka (M11).

Ancuuka

AMCHUKa CoAepPKUT
NAQHETAPHYIO TYMAHHOCTL
M27, HaawBaemywo [aHTeAb.
B 1967 r. B AncHyke Boia
OTKPBIT Nepebiv NyALCAP, HO
Ero O4eHb TPYAHO
PA3rASAET,

Ampa

Coapesane MareHbKoe, Ho
Ero Aerko Haitu no Bere —
MATOA NO APKOCTH 3BE3AE HA
Hebe,

3meeHoceu

310 oMeHb DoAblias rpynna
3BE3A. 3MPEHOCEL COPAMHAET
ABA CO3BEIAMH Imen —
fonoBy U XBOCT,

Fepkyaec

Co3pesane HA3BaHO UMEHEM
repoA APEBHErPeYecKoro
Muha. Ero cepeanny,
NOXOXYIO Ha
HETBIPEXYTOALHHK,

I S ol

HA3bIBAIOT KpaeyroAbHbIm
Kamnem. Ha npasoi ero
CTOPOHE HaxoauTca M3 —
DAHO M3 AVHIIMX AAS
HabAAEHHUS WapPOBLIX
CKONAEHHA,

CesepHas Kopoua

3TO NOAYKPYr M3 cAabsix
3ge3a Mexay Beron u
APKTYpOMm (B COABEIAMM
Boaonaca, cm, c. 63).

CesepHan KopoHa coAepkum
NOBTOPHYIO HOBYIO,
M3BECTHYID Kak Heuctosag
3ge3sd. B nocaeanuni paa
OHa BCNbIXHYAA B (heBpase
1946 r. A0 BUAMMON
BEAMHMHBLL 2,3 OT CBOER
HOPMAALHOW BEAWYMHB 10.
Teneps oHa He DyaeT BMAHA
AO HOBOW BCTbILIKH,

Imen

3Mes — CAMHCTBEHHOE
CO3IBEIAME, COCTORILEE M3
ABYX OTAEAbHBIX HacTewn:
loaoBbl M XBocTa., OHK
AekKaT no obe CTOpoHLI
3meenocua. B Noaose 3men
HAXOAWTCH TYMAHHOCTL M16
(Opea, AW TYMaHHOCTb
3seaanas Kopoaesa). B ee
LeHTpe 0DAAKO NBIAK 1
rasa 8 popme opaa. Hyxex
AOCTATOMHO BOABILOR
TEAECKON, YTODLI YBHAETD
M16 B noapobHOCTSX.
KOCMUYECKUIA TEASCKON
«XabbAar 0OHApYKMA BHYTPH
3Men noTpsacalomne
ODAACTH POKAEHHUS 3BE3A.




/Aer4ye BCEro HaMTH CO3Be3AMS:
* Aebeas, a B Hem ocoBeHHO — ACTEPMIM
CesepHuf Kpecr.

¢ Aupa — e Bery B AetHem Tpeyro e,
® Opea — wumre AAbTaup B ASTHem PEYTOALHWKE.
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OT XMPAOA AO BOAOAE

XKupacp
HekoTopble 13 ero 3se3a
AETKO BMAHBI

HEBOOPYXEHHbIM FAA30M.

Mepcei

[Nepcen — repon
ApeBHerpe4eckoro MHaga.
B coaseiamm MHOro
PACCEAHHbIX 3BE3AHbIX
CKOMAEHHH, HO Hauboaee
BNEYaTASIET ABOWHOE
ckonaeHue NGC869 1 884.

JaTMeHHas nepemeHHas
ABOHHas 3Be3Aa AATOAb
MMEET NMEepPUOA OKOAO TPEX
aHed. Koraa oaHa M3 3se3a
3ACAOHAET APYrYIO, AATOAL
MEPKHET NPUMEPHO AO
NOAOBMHbI CBOEH 0ObIMHOA
SIPKOCTH.

Mesxay 25 vioas n 20 asrycra
B [epcee BuABH METEOPHBIA
MOTOK C MaKCMMYMOM OKOAO
12 asrycra.

AHApOMeAa

AHAPOMEAOR 3BaAK
npuHueccy, kotopyio Nepcen
cnac oT Yyaoeuua. B stom
CO3BE3AMM HAXOAMTCH
CNMpanbHasl rarakTuka
AHapomens (M31). Ona
yAaAeHa OT Hac Ha 2,9 mMaH
CBETOBbIX AET. ITO CaMbli
Aanekui 0ObekT, KOTOpBIA
BMAEH HEBOOPYXKEHHbIM
FAB30M.

TpeyroabHMK

3TO KOMMNaKTHaa rpynna 13
Tpex 3se3a. Co3pe3dane
AOBOABHO AETKO PasAM4MMO
B TEMHbBIE HOUM. B HeMm

HaxX0AWTCA CrMpaAbHas
rarakTmea M3i3.

OseH
B co3sezanK TOABKO ABE
SIPKWE 3BE3AbI.

Pb10b1

B oaHOM rpeyeckom mucpe
DbiAn ABE pbibbl, CBA3AHHbIE
AAMHHOH AeHTOR. Co3sesane
HanTH Heaerko. Camag
3aMETHaA ero 4acTtb —
KPYXOK noa Ksaapatom
[leraca, M3BECTHBIN Kak
3anaaHasn Peiba nan Kpyxok.

Kur

B 3TOM CO3BE3AMH €CTh
nepemeHHas 3sesaa Mupa.
lMoarosa Mupa BuaHA
HEBOOPYKEHHbIM MAA30M.
3arem oHa MepKHeT A0
HeBHAMMOCTH. Ee nepuoa
331 AeHb.

Liedbeii

KOHTYp 3TOro co3se3amns
HanomuHaeT AoMuK. B
rpeqeckom mude Lledher Gein
uapem SHonuM U KEeHUACH
Ha Kaccuonee (cm. Huke).
Camasn apkas 3e3aa —
AAbAEPAMMWH.

Aenvta Llehen — nepemenHas
3Be3Aa C NEepPUOAOM 5 CYTOK

8 vacos 1 48 MUHYT.

Kaccuones

Ona Haxoantcs Bok o bok co
cBoum myxem Llecbeem. Ee
Boablwoe «W» AErKo y3HaTb.
Ase KpanHue 38e3Abl
Kaccuoneu ykaspiBawoT Ha
CO3Be3AMe AHADOMEABI.

Awepuua
370 3ur3ar M3 caabbix 3Be3a,
KOTOpbie TPYAHO OTbICKATh.

Merac

INerac — KpbiAaTHIA KOHb B
rpeveckor mudorormu. Tpu
13 3Be3A [leraca emecre
KpanHen 3Be3A0H AHADOMEA!
obpasylot Keaapar [eraca.
Ero AOBOABHO AETKO HaMTH:
3TO OAHA M3 CamblX BOAbLINX
FEOMETPMHECKHX uryp Ha
HOYHOM Hebe.

Manabiin Koxb

HalTh 310 co3se3ane
HEAETKO AaXKe B ACHYIO HOYb.
KOMMNOHEHTH ABORHOM
3pe3abl AeabTa Manoro Kows
MO KOCMHYECKUM MEPKam
o4eHb BAV3KKM APYT K ADYTY.
MeXAY HUMW TaKoe Ke
PaccToaHue, KaK MEexXAy
CoaHuem u KOnuTepom.

Boaoaei

HarTt 31O CO3BE3AME
TpyaHo. [pynna 3se3a

B BEPXHENR ero 4acTu
n3obpaxaeT Kak Obl KYBLIMH,
a 3BE3Abl, PACNOADKEHHbIE
HUXKE, — CTPYM BOAbL.

B Boaoaee ecTb NAaHETapHas
TYMaHHoCTb YauTKa. B ouvensb
TEMHYIO HOUYb €€ MOXHO
YBUAETL B DMHOKAbL Kak
BaeAHOE NATHO Pa3MepoM

€ NoAOBMHY AyHbl. Ho HaiTw
YAWUTKY AOBOAbHO TPYAHO.

C 24 anpeast no 20 mas

B 3TOM CO3BE3AMM BHAEH
METEOPHbIA NOTOK, KOTOPbIHA
Ha3blBalOT JTa-AKBapUAbI.




BACCIBREIA. o Sl
TR Xopoiwo
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OT bAM3HELIOB AO 3AMLIA

bAu3Heus!

3ee3asl Kactop u [Noaaykc
B 3TOM CO3BE3AMH YACTO
HasbiealoT Oan3neuamu. Ha
camom Aeae Kactop — 3To
TeCHas rpynna U3 WecTu
3Be3A, HO Bbl HE YBHAMTE MX
Pa3sAeAbHO Aaxe B DUHOKAB,

C 7 no 15 aekabps kaxaoro
FOAA Ha 3TOM y4acTke Heba
HabAIOAGETCA METEOPHbIRA
NoToK — [emMMHMABI,

Maasi Mec

37O CO3BE3IAME NPEACTABASET
MEHBLIEro M3 ABYX NCOB
OpuoHa, OXOTHKKa K3
rPe4YecknMx MHCOB.

Mpounon 8 Maom lMNece —

CeAbMas no APKOCTH 38343
Ha HeDe u oAHAa M3
DAMAKARAILMX K HAM: BCErO
11 CBETOBBIX AET.

B obaactu Maaoro lNca,
EauHopora u boasworo [lca
Ha HeDe ecTb MHOTO 3BE3AHbLIX
CKOMAEHW#A

(CM. Huxe).

Eansopor

EaMHopor BuAeH NAOXO.
May4as ero ¢ BUHOKAEM, Bbl
CMOXKETE YBHAETH HECKOABLKO
PaccenHHbIX 3BE3AHbIX
CKONABHUA. 3UMOA B
CesepHOM NOAYWAPHK B 3TOM
CO3BE3AMM BMAHA Caman
ApKds YacTbe MABMHOMD i"l}*m.

boAswoii lNMec

ITO TecHan rpynra SPKuX

ape3a. Cupuyc (Mecss

3Be3Aa) — sipyanwas 3sesaa
i

Ha Bcem Hebe. OHa yaaneHa
OT 3emAu npumepHo Ha 8,6
CBETOBOrO road. B co3sezamu
eCTh pPacCeAHHoe 3Be3aHoe
cKonaenwe M41.

Bo3HHYHH

JTO CO3BE3AME HaNOMMUHAeT
BO3AYWHOTO 3men. Pasom
HaXOAMTCHA OTYETAMBBLIA, HO
TYCKABIA TPEYroAbHMK NOA
Ha3saHuem Ko3aata. Oana u3
Ko3AaT — nepemeHHas
38e3aa IncuAoH Bosuuyero.
Kaxabie 27 aeT ee 3aTmeBaeT
TAHHCTBEHHBLIA TeMHBIA
CNYTHUK, BO3MOXKHO —
OfPOMHBIA AMCK M3 ra3a

W NBIAM.

Kaneasa, wectas no apKocTH
3Be3Aa Ha Hebe, OTCTOMT OT
HacC Ha 42 ceetosulX roaa. Ha
CaMOM ABAE 3TO LWEeCTb 3B8E3A,
HO AQXE B CMABHBIA TEABCKOMN
MX HEAb3S YBMAETb
pa3zaenbHo. [MobanzocTu
HAXOAATCA 3BE3AHbIE
ckonaedns M36, M37 u M38.

Teaeu

[pynny 3Be3a, NOXOXyio Ha
ObIYbIO FOAOBY, Ha3bIBAKOT
Mmaabl. Taa3z Teabua —
ABOWHaf 3pe3sa Asbaebapa.

B cozpeaammn Teabua
HaXOAMTCH TaKke 3pe3aHoe
ckonaenue [aenabl. Ero byacto
Ha3wiBaloT Cems Cectep, xots
DOABUWMHCTBO AKOAEH
HEBOOPYXKEHHBIM MAa30M
BHMAMT TOABKO WECTb M3 HMX.
Mo ApeBHerpeqeckomy mudy,
Maesabl ObiAM cecTpamu,
nonaswmumK Ha Hebo, 4ToDbi

cnactuce ot OproHa,
KOTOPLIA MX NPECAEAOBAA.

B Teabue pacnoaoxena
KpaboBuaHas TyMaHHOCTb
(M1), 310 ocTaToK
CBEPXHOBOR, KOTOpas
B3opeasack 8 1054 1. B ee
CEPEeAWHE HAXOAMTCH MyAbCap,
OCTaBUWMHACH OT NPexHen
3ge3anl. OH AenaeT

33 obopota B cexyHAy.

C 20 okrabps no 30 Hosbps
KaXKAOFO roAa Ha 3TOM y4acTke
Heba HabAlAaeTCR METEOPHBIRA
NoToK — Taypuast,

Opwon

B rpeueckoi mudhororim
OpuoH Bbin BEAMKIM
OXOTHMKOM. B co3se3amm
MHOTO APKHX 3BE3A.
Foaybosato-bDeasin Pureas —
CEAbMARA MO APKOCTH 3BE3Aa
Ha Hebe. KpacHas
beteasreise — nepemeHHas
3B€3Aa C HEMNpaBUAbHbIM
LIMKADM.

Haiaute TymMaHHOCTb
OpwoHa NpaMo NoA Tpems
3Be3AaMH, 00pa3yIowIMMK
Mosic Opunona. Ox coaepxut
Taty Opuona, cucTemy ua
YEThIPEX 3BE3A, Ha3BaHHbIX
Tpaneunen.

Okoao 22 okTabps Kaxaoro
roaa mexay OpuoHoM M
bAn3Heuamu BMAEH NOTOK
meTeopoB — OpHoHHABI.

3asu

3asu buia A0DbIYER, 3a
koTopoin OpuoH boablue
BCEro AGMA OXOTUTHCS.
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OT TOAYbAl AO MUKPOCKOIIA

loaybe

370 yeTKas rpynna 3sesa,
Aexawasn BOAM3IN OT
KaHonyca 8 co3se3amn Kuas.

YHacol

B 3TOM CO3BE3AHM AETKO
Pa3AMYMUTL TOABKO OAHY
3pe3ay — BAMKaAWYIo K
Pesuy (cm. Huxe).

Peseu
O‘H COCTOMT M3 HECKOABKMX
O4YeHb T‘}-'{".Khblx JBE3A.

Cetb

OtyerauBas rpynna cAabbix
3BE3A ABKHT MEXAY
KaHonycom B Kuae
AxepHapom B JpuaaHe.

Cronosas lopa

3TO TYCKAOE CO3BE3AME
BHAHO TOABKO B O4Y€Hb ACHYIO
HoUYb., OHO HAXOAMTCA BO3AE
boasworo MarearaHosa
Obnaka,

iOxHan Mwapa

Tpu cambie ApKue 3Be3Abl
Mapsl 0bpa3syloT BoAbWwOR
TPEYrOABHUK MEeXAY
TYMaHHBIMH NATHAMM
MareanaHossix Obaakos.

OxranT

ITO CO3BEIAUE OKPYXKAET
BOODpaXaemyio TOUKY,
AEXKAWYIO NPAMO HAA
HOXHBIM NOAIOCOM, Ha
NPOADAKEHHUH IeMHOR OCH.
I7a TOYKA, OTMEYeHHan Ha
KapTe KpecTom, Ha3bBaeTcs
HOxHBIM NOAIOCOM MMPA.

B pTwH4YHE OT CEBEDHOro

NOAIDCa MMPA, KOTOPbIA
oTmesdeH MNoaspHOR 383400,
Ha IJxHOM noaloce Het
3BE3AbLI, KOTOpPAA TOYHO
oTMe4ana bul ero
MECTOHAXOXKAEHHE.

MasanH

B NaBAnHe HECKOABKO
AOCTaTO4HO APKMX 3BE3A,
PACNOAOXKEHHBIX AOBOABHO
BAH3KO ApYT K Apyry. OHu
MOMOTAINT ero OTHLICKATh,
MepemenHan 3sesaa Kanna
MaBAMHE M3MEHSIETCR OT
cAaboh A0 ApKoO#

€ NEPUOAMHHOCTBIO B 9 CyTOK.,

Muaeeu

MHaeeu pacnoAOXeH Mexay
MaBAmHOM, MuKpocKonom
U Kypasaem.

Meus
ITO MaAeHbKOE CO3BE3AMe
OXBa4eHO AYroA JpHAaHa.

IpMAaH

Ha3saHo B YecTb peku U3
ApesHerpedeckux Mudos.
ITO ANMHHAS M3BMAMCTaRA
Lenb 38e3A. INCHACH
JpHaaHa yAaAeHa OT HAC Ha
10,8 ceeToBOro roaa u no
cBoer abCoAIOTHOM 3BE3AHON
BEAMYMHE CXOAHA € HAWMWM
CoAHuem. AxepHap —
AEBATAN NO APKOCTH 3BE3AA
Ha Hebe. OHa yaaneHa OT Hac
Ha 85 CBETOBbIX AET.

Tykau

TykaH BKAIOYAET B CBOM
rpanmus Manoe
Mareasanoso Obnako.

3Be3aHoe ckonaexue 47Tuc
(NGC104) — sropoe no
APKOCTH WAPOBOE CKONAEHHE
Ha Hebe nocae Omeru
KenTaspa.

CkyabnTop

Coaseiame COCTOMT M3
TYCKABIX 3B€3A, M HAWTK ero
O4€Hb TPYAHO.

MeHuKC

Ha3BaHo B YeCTb CKA304YHON
MTHUL, KoTopas
BO3POKAAETCA M3 Nenaa.

IOxHas Priba

B atom CO3BEIAMM HAXOAMTCA
3ge3aa DomanbrayT,
yAAAEHHas OT 3emAM Ha

24 ceeToBbLIX roAa.
BO3MOXHO, Y Hee ecTb
NAAHETHI.

XKypasab

Camyio SIpKYIO 3Be3AY B 3TOM
BECbMA 3aAMETHOM CO3BE3AMM
Ha3biBaloT AAbHaup.

Mukpockon

370 COIBE3AHE M3 TYCKABIX
3pe3s. Haiatv ero o4es
TPYAHO.

Manxoe u boablwoe
Marearanossl Obaaka
ITH ABE TaAAKTHKM
HENPaBUABHON

hopMbl — CRYTHHKK
Hawel [araKTuKu
Maeunbiit [lyTb, KoTOpas

YAEPXKHMBAET HX BO3AE
cebDs CBOMM TRArOTEHHEM,
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OT BOPOHA AO 30AOTON Pbibbl

Bopow

JTa OTYETAMBAR FPyNNa w3
YETHIPEX APKMX 3BE3A
HAXOAMTCH HA OTHOCHTEALHO
nycTom y4actke Heba,
no3aToMmy ece OYeHb AETKO
ODHAPYAXUT.

HYawa

OcHoBHas rpynna 3se3a
3TOr0 CO3BE3AHS HEMHOrO
HanomuHaeT Boaee TYCKAbIA
gapuanT Bopoua.

Hacoc
ATy rPYNNY TYCKAbIX 3BE3A
OBHAPYXHTh O4EHB TPYAHO.

Mapyca

Kontyp Tlapycos oTmeuyed
APKHMM 3BE3AAMH. ECAn
cmoTpets Ha Napyca B
BHHOKAB, MOXKHO YBHMAETH
TAKKE MHOTO cAaDbIX 3BE3A.

COBAMHWB NPAMBIMU AMHHAMM
Moty 1 IncHAoH KHAS ©
Kannoi u Aeastoi [Napycos,
noAy4mM AoKHBIA KpecT,

XameAeoH

XameneoH obpasosaH
YETBIPLMS TYCKABIMA
IBE3AAMM W ErO TaK XKe
HEAErKO ODHAPYXWTh, KaK
HACTORLWEND XaAMEeASOHd,
ﬂpHHFlEI.IJEFU 3ALUHTHYIO
OKpacky.

Aeryyan Puiba
ITY OTHETAUMBYIO TPYNNY M3
TYCKABIX 38€3A YaCTHYHO
orubaer co3gezane Kuas.

[

Cekcranr

ManeHbKaa rpynna TyCKAbIX
IBE3A, AGKMT MEXAY \bBOM
(cm. €. 63) u [napon.

lmapa

310 camoe DoAabwoe u
AAMHHOE CO3Be3ane Ha Hebe.
Y HEero BMA M3IBHUAMCTOR
AMHMM M3 AOBOABHO TYCKAbIX
3se3n. [oaosy obpa3yet
rpynna boaee 3ameTHbIX
3IBE3A.

EAMHCTBEHHYIO APKYIO 3BE3AY
B 3TOM CO3BE3AMM HA3bIBAKOT
Anbhbapa, TO ECTb
¢OTWEABHHK 2, NOTOMY YTO
NOBAM3IOCTU HET APYIMX
APKHX 3BE3A.

Komnac

3TO CO3BEIAME MEXAY
Mapycamu 1 Kopmo#n coctout
BCEro M3 TPeX 3aMEeTHBIX
3BE3A.

Kopma

B BMHOKAB 3AECH MOXHO
YBMAETH MHOTO 3BE3A W
PaccenHHbIX CKOMAEHHA.

Knab

Ha oAHom ero KoHue
HaxoAWTCH KaHonyc —
BTOpas No APKOCTH 3Be3Aa Ha
HOYHOM Hebe, yaaneHHas oT
Hac Ha 1200 ceeToBLIX AET.
BmecTe C AByMA 3BE3AaMM
I:Iap}u:ua, DNCHADHOM M
Woton Kuas, obpasyior
Aoxnbi Kpecr.

Kusonuceu
CHuMKM 3Be3abl beta
JAKusonucua noKalanM, 4To

OHa OKPYXKEHA NbIAEBBIM
AMCKOM. MHOMHE aCTpOHOMB
CYMTAIOT, YTO 3T0
CBHAETEALCTBYET O
(hopMHPOBAHMK NAGHET, XOTH
elle HHKOMY HE YAAADCb WX
'lr.fBIr'hiE‘Th.

3oaoT1as Puiba

3onoTtas Puiba BkAo4HaeT

B ceDs HenpaBuAbHYIO
aAaKTHKY, M3IBECTHYIO KaK
boaswoe MareasaHoso
Obaako. Ee moxHO
HabAOAaTL TOALKO B KOXHOM
noaywapuu. OHa BbITASAKT
Kak TYMaHHOE NATHO.

B 1987 r. 8 boabtiom
MareasaHosom Obaake
NOSBMAACH IHAMEHWTAR
csepxHosas. Ona Dbina
CaMOH APKOA K CaMOHA
DBAM3KOR K Ham CBEPXHOBOH
nocae 1604 r.

B Boabiwom MareanaHoBom
OBAake MOXHO YBHAETH
TaKAE APKYIO TYMaHHOCTb
TapaHTtya.

Kopabas Apro

B aHTMUHOR ApPEBHOCTH
Mapyca, Kopmy 1 Knab
CHMTAAM YaCTAMW OAHOTO
OMPOMHOTO CO3BE3AMA —
Apro Hasuc (Kopabab Apro).
ActpoHoM Hukoas Aakainab
B 1756 r. pa3aeAma ero Ha
OTAEABHbIE CO3BEIAMA.
Maesnbid [yTb NpoxoAMT
BAOAL BCEA AAWHbI DbiBLLETD
CO3823AMA APro, AocTuras
KYABMMHALIMK B CBEPKAIOLINX
3Be3AHbIX 0DAAKaxX BOKpYr
TYMAHHOCTH KiAs
(NGC3372).
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OT CTPEAbLIA AQ 0XHOTO KPECTA

Crpeaeu

3710 CO3BE3AHE B LWYTKY
Ha3eiBalOT YaAHHKOM. B Hem
MHOr0 fpKux 38e3a. Haa
tHOCMKOM» HaXOAWTCH
TymMaHHOCTL M8, rae
hOpMHPYIOTCA HOBBIE 3BE3AbI.
Apyrue TYMaHHOCTH BMAHbI

B DMHOKAB.

iOxnas Kopona

Tyckable 3sesabl HOXHORA
KOpOHbI pacnoAoxeHst no
Ayre,

Teaeckon

3Ta rpynna TYCKAbIX 3Be3A
HaxoauTcs BOAM3KM XBOCTA
BOABWOro co3Be3ams
CkopnuoHa,

/KeprBeHHHK

ITO CO3BE3AME PACNOADKEHO
MEXAY APKOR 3BE3A0R AAba
Kexraspa (8 Kentaspe)

1 xsoctom Ckopnuona.

Komnac

COCTONT M3 TPeX TYCKABIX
3BE3A HENODAAAEKY OT APKOA
3pe3abl Aabha KeHtaspa

B KeHTaspe.

HOxHbIA TpeyroAsHHK
310 co3eesane BLIAO BnepBbie
solaeaeHo B 1503 .
HTAABAHCKHM
MCCAEAOBaTEAEM AMEPHTO
Becnyyuu. (OH Boablue
M3BECTEH Kak reorpacd,
KOTOPbIA YCTAHOBWA, YTO
AMEpHKa —
CAMOCTOATEAbHAR YacTb
CBEeTa, @ He A3WA, M ITUM
HCPaBHA olWHBKy

NPEeAbIAYUINX
nyTewecTseHHMKOB.)

Paickas Mmua
ITO HENpPUMETHAs rpynna
TYCKABIX 3BE3A.

Myxa

Tyckaoe co3selame,
HaxoauTcs Bo3ae KOXHOro
Kpecra.

Cropnmnon

Co3Be3aane COCTOMT M3 SPKMX
3B€3A, AOBOABHO TOYHO
nepeaaiowmx hopmy
ckopnuoHa. B Hem HaxoamTCH
O4eHb APKas KpacHas 3Be3Aa
AHTapec.

B BUHOKAL MOXHO YBHMAETD
MHOTO TYCKABIX 3BE3AHbBIX
CKONABHWMA, KaK paccesHHbIX,
TaK M WapoBbIX.

Becw
Ero ocrosHyl0 YacTs 0bpa3yioT
YETLIPE TYCKALIE 3BE3AbI,

Aabthba Becos — asoiHas
ape3aa. bera Becoe —
EAMHCTBEHHAN M3 3Be3A,
KOTOpan HeBOOPYAKEHHOMY
FA33y KaXeTcn 3eAeHOR,

Boak

OTueTAMBbIA PUCYHOK U3
HPKHX 3BE34, BRKAHHHMBILKMHACA
mexay Aabhoi KenTaepa
AHTapecom B CKOpnMoHe,

HayroabHmk

lpynna oueHb TYCKABIX 3B€3A.
OaHako 31a obaacTs Heba
3aMOAHEHA 3BE3AHbBIMM

CKOMAEHHAMM, NOTOMY 4TO
HayroAbHMK HaXOAWTCA B
HanpaBAEHWW CaMOH NAOTHOH
Yyact Maeudoro [lyTw.

Kenraep

KeHTtasp — MHpHyeckoe
XHBOTHOE, HaNOAOBMHY
YEADBEK — HaMOAOBHHY
AOLIAAb.

Anbtha KeHTaspa — TpeTba No
SPKOCTH 3Be3aa Ha Hebe. He
cymTasn Coaxua, 310 BTOpas
rno HAM3OCTH K Ham 3Be3Aa,

A0 Hee 4,3 CBETOBOrO roaa.
Co3Beaane BUAHO TOABKO

B OXHOM noAywapum.

Manenbkas [Npokcuma
Kentaspa (BMammas AuWb
B TEABCKOMN) — CMYTHHK
Anbbl KeHTaspa, caman
bAM3Kan K Jemae 3geasd
(4,25 cBeToBOro roaa).

Owmera Kentaspa — camoe
3aMETHOE Ha HOYHOM Hebe
waposoe ckonaeHne, OHo
COAEPKHT OKOAQ MHAAHOHA
38e3A. JTO OAHO M3 CambiX
OAM3KMX K Ham WAPOBLIX
CKONAEHMHA.

HOxHbIA Kpect

BeposTHo, 31O camoe
M3IBECTHOE CO3BE3AWE
KOXHOrO noAywapus,

Anbtha u [amma KOxHoro
Kpecra yka3biaoT
HanpasaeHue Ha KOxHbIA
NOAIDC MUpa (TOuKY,
HAXOARLWYIOCA NPAMO HaA
KOXHBIM NOAIOCOM 3emAn).
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Aerkmi
DHHOKAL

CAM Bbl 3aX0TUTe

CaMM HaxoAUTb Ha

Hebe u HabAloAaT
3BE3Abl M NAAHETBI, Bam
OY€Hb MPUrOASTCS
npeameTsl U npubopsl,
KOTOpPbIe Mbl 3A€Ch
OMNULLEM.

lepearme ammaw. Mx Haawsaor

OOLEKTHBAMM,

3BE3AHbIE KapThl

KapTel, NoMelweHHble Ha

c. 60—75 310R KHMHK,
NOMOMYT Bam
OPHEHTHPOBATLCH B HOMHOM
IBE3AHOM HeDe M HaX0AMTb
Pa3AMYHBIE CO3BE3AMA.

[MAaHucepsl

TaK HasbIBAKOTCA NOABMAKHLIE
KapTel HOYHOro Heba. Mx
MOXHO NOBOpayMBaTth, YTobbI
Y3HaTb, Kakue 38€3Abl BMAHbI
B TO MAH MHOE Bpems.
MAanmceps aeaaior aas
MCNOAB3OBAHMA B
ONPeAEAEHHBIX paRoHax
mupa, Obparure Ha 310
BHUMaHHe, 4YTobbl HEe KYNHTL
«MYKYIOD KapTy.,

buHokAK

bruHoKAM BBIBAIOT pazHbix
Pa3MEPOB W PA3HOR
ONTHYECKON CHABL. OHn
0b03HAYAIOTCH Napamu
HMCEA, HANPUMEP:
7 % 35, 10 x 50 nan
20 x 80. lMNepsoe yncao
NOKa3eiBaet, 8o
CKOABKO pa3 31oT
BMHOKAL yBEAMYMBAET
HabAAaemMbli 0ObeKT.
=| Bropoe 4nucao
;_L:.j yKaibiBaeT AMameTp
&~/ KaXaoh M3 NEepeAHMX
AWH3 DUHOKAR B
/ MUAAMMETPAX.

JBednHNe KPTH NOMONYT BasM
OPHEHTUPOBATLCH B HOYHOM
Hebe,

AirameTpom AlHIs
HAIWBIOT B2

nonepeqHsit paivep
OT KpPaR A0 Kpas,

lNoAb3osaHHe DMHOKASME

“Hepes DOALIIOR U CHAbHbIR
OWMHOKAB BbI yBHAMTE BOABLLE,
Hem 4epes ManeHbkuin. Ho
BoAblLME BHHOKAW THXEAbI

U UX TPYAHO YAGPKMBATD
HENOABUKHO,

Moatomy Ayule Bcero MMeTs
BUHOKAL, KOTOPLIA AASI Bac
yaobeH. Buibepute cebe Tor,
KOTOPbIA HE MOKaXETCH
CAMIUKOM TSKEABIM, W KynuTe
ero. ObbiYHO yAOBHB
buHokAn 7 x 35 uan 10 x 50.

[oAL3YSCH DOABLUIMM M TRKEALIM
BuHOKABM, AyHILE BCErD
YCTAHOBMTDL €0 Ha WTATHB-
TpeHory. 3o obecneyur
YCTORYMBOCTL DMHOKAR NpH
HabaoaeHum Heba.




Teaeckonsl

XOpowwWe TeAECKONbl CTONT
Aoporo. Aewesbie Xe He
O4eHb XOpOLLM, W
DOABWMHCTBO ACTPOHOMOB MX
He pekomeHayeT. Bmecto
ABWEBOro TeAeckona Ay4iie
33 Te e AeHbIM KynuTh
O4EHb XOPOLMA BUHOKAD.

HO Bbl MOXETE KyNWTb
NOAEPKAHHbIA TEAECKON.
(O3HaKOMbTECH C PEKAAMON
KOMMCCHOHHBIX Mara3uHoB
W, MPEXAE YEM CAEAATD
NOKYNKY, NOCOBETYATECH
C ONbITHHIM aCTPOHOMOM.

HMexareas — 310 MArBHBKHA Teaeckan,

NOMOTAIOUWMA HAUEAHTE TAdBHEIR,

Bawemy teseckony HeoDXoAHMA

MOHTHpOBKA (wTatHe). be3 Hee Bul He
CMOXETE TOYHO HaNpasHTb TEAECKON
Ha LeAb W YAEDXKATL Er0.

Y70 Bbl CMOXETE YBMAETH?

B BUHOKAL Bbl

YBMAMTE Y4aCTOK

Heba i .
YBEAMHEHHbIM. 5

B xopouwui ;

TEAECKON Bhbl

3710 BHAHO Tak BuaHbl TE A Tak OHIM BHAHBI
pasAniMTE HEBOOPYKEHHBIM e 3BE3AN B B XOPOIWMIA
boAblle AETAACH.  raazom. BHHOKAb. TeAecKor.

Ha c. 80 AaH KpaTKuA
0b3op TeAeckonos.
Teaeckon, NOKa3aHHLIA
3aech, — pedpakTop.
OH cobupaet cseT
C NOMOLLBIO AWH3b,

HabaioaeHue Heba

BuixoAa Ha yauuy, 3axBaTuTe
KapMaHHbIA (OHApUK, YTOObI
YMTaTb 3BE3AHYIO KapTy.
Y7006 hoHAPUK CBETHA
HEAPKO W HE MEelaA Bam
BMAETb HEDO B TEMHOTE,
MOKPOATE ero AMH3Y
NPO3paYHOA KpacHOM
MAEHKOR.

He oropuaiTech, ecau
CHAYaAa HE CMOXETE YBHAETh
MHOro. MUHYT Yepe3
ABaAUATh BallW raaia
NPUBLIKHYT K TEMHOTE W Bbl
byaete BuaeTh BoAblle 3BE3A.




OOTOCBEMKA 3BE3A

e 0bA3aTeAbHO ObiTb CNeUHaAMcTOM B
dCTPOHOMUU MAK hoTorpacpmm, YTODBI
CAEAaTh XOPOWKWe CHUMKH HOMHOTrO Heba.
AASl 3TOTO HYXKHbl TOABKO MOAXOASILIME Kamepa
U NAEHKA, a TaKxXe NMPEeACTaBAEHUE O TOM, YTO Bbl

XOTHUTE CHATH.

Y10 Uckatb

Y1obbl HalTH 0DbekT aad
CheMKH, BOIbMMTE B
DHOAMOTEKE MAM KynuTe
ACTPOHOMMHYECKHHA
EXEroAHWK AMBo XypHaa.
OHM NOACKAXYT BaM, Kakue
CO3BE3AWS BMAHbI B AGHHOM
MECHLIE W MOXETE AM Bbl
YBHAETH 0CODBIE RBAEHMS,
HaanMEp I'Z'DM'ET}‘ HAH
METEOPHbIA MOTOK.

M3 HUX KE MAH OT ONBITHLIX
AOOUTEAER ACTPOHOMMM Bl
y3aHaeTe 0 npuemax
HaDAIOAEHUA.

Cosserane Opnota. Xopowo suae
Mosc OpuoMa — Tpu 383
NOCREAMHE.

ObopyaosaHue

* Kamepa, Hyxen
3epKaAbHbIA hoToannapar,
MO3BOASIOWMA (PHKCHPOBaTh
3aTBOP B OTKPbITOM
NOADKEHMMW, LMD MOXKHO
HHOrAQ KYNHTb HEADPOrO

B KOMMCCHOHHOM Marasuue,
NOTOMY YTO Bam HE HyXHa HU
BCTIBILKA, HW ABTOMATHKA.

* Onopa ana kamepsl. AyHwe
BCEr0 WTaTMB-TPEHOra.

Ho ecan Her aeHer Ha ero
MOKYNKY, MOXHO NPOCTO
MOAOKHTL Kamepy Ha rpebens
HH3KOM CTEHBLI MAM HA KpBIlY
ABTOMODHAR, NOACTEAMB
NOAKAAAKY MAW NAACTHKOBBLIN
MELIOYEK.

* CNycKoBOW TPOCKK K
thotoannapaty. OH NO3BOAMT
CHHMATb, HE NPHKACasCh

K CAMOMY annapary u He
caBuras ero. TPOCUK CTomT
HEAOPOrO.

* Kycok TemHoro kaprosa,
4T10Ob NPUKPBITE 0OLEKTHB.
ABuxeHHe 3aTBOpa CAerka
Ka4yHeT annapat, H CHMMOK
MOXeT DbiTh cmalad, Kak
NOAL3OBATLCA KAPTOHOM,
OMMCaHo Ha c. 79.

*.

MAIOBHTEABCKMIT CHIUMOK KOMETH
Xesina—bonna, koTopas NORBUAACE
81997 r.

* [Naenka, Kynure camyio
YYBCTBUTEABHYIO, NOTOMY 4TO
CBET 3Be3A OMeHb caab.
HyxXHa 4yBCTBUTEABHOCTL He
Huke 400 1SO man

250 NOCT.

* Yack € cexyHAHOR
CTPEAKOR.

JepkarsHan hoTokamepa

Tpocuk

crycKa
3aTBOpa

_—Ulratue

Kuoinika
CycKa
3aTeopa




TexHuKa CbeMKMH

3se3laHoe Hebo Ayywe
thotorpacpuposate M3
TEMHOTO MeCTa, BAAAM
OT SPKMX YAMYHbIX
orHei. BoTt Kak

HY:KHO 3TO ABAATH:

1. PaamecTute

Kamepy Ha “Yem-

HWBYAb

YCTORYMBOM: Ha ovepiute  Orwpofite
uratuae, Ha o
CTOAMKE M T, N. Ha abBecko- wHpe.
MoBepHuTE KOABUO — HeHOCTLS.

(POKYCHPOBKH Ha
«BECKOHEYHOCTBY (o).
Auadpparmy obrexktusa
OTKpPOHTE Kak MOXHO
boAbWwe — A0 camon
MaAoR uMbpel Ha ee
Koasue. MNocrasste
BBIAEPXKY «OT pyku» (B).

2, OcrasbTe Kamepy Ha
noA4aca s nokoe, 4Tobol
OHa NMPUHAAA TemnepaTypy
OKpyXaloweHn cpeast, a
3anoTesiwnin obvexTHa
YCMEA NOACOXHYTb.

3. Haseaure kamepy Ha
0bbexT coemkn. Baseaute
3ateop. [MocTaBeTe nepea
0OLEKTHBOM KapTOHKY.
Haxmute KHONKY Ha
Tpocuke cnycka 3aTsopa

W NMOAOKAMTE 2 CEKYHABI.
3artem ybepute KapToHKY,
HO KHOMKY CNyCKa AEpXUTE
NO-NMPexXHemMy HaxaTon.

4. Orcumrante 20 cekyHaA.
3artem 3akpoite 0bbekTHB
KapToHkon, Otnycrure
KHONKY cnycka, 4Tobi
3aTBOP WEAKHYA. Teneps
ybepute kapToHky,
NPOABHHBLTE NAEHKY Ha
OAWH KAAPHK — M Bbl
rOTOBbI K CABAYIOLLEMY
CHHUMKY.

Tpaccel 3Be3A

M3-3a BpalleHns 3emau
3BE3AbI ABMXYTCA NO Heby

B TEYeHWe HOYM. “T0obb
noKa3ath 3T0 ABMXEHWE Ha
CHUMKE, CABAANTE BCe, KaK
OnNMCaHo B NyHkTax 1—4, Ho
ABPXMTE 3aTBOP OTKPbITHIM
He meHee 10 MuHYT.

Hem aoAble DyAeT OTKPHIT
3aTBOp, TéM AAMHHee
MOAYHATCH TPAEKTOPMM 3BE3A
Ha CHUMKE.

CHumok oxkaxercs Boaee
BMEYATARIOWMM, ECAW B KaApe
byaer u 0bbexT nepesero
MAQHA: AOM, AEPEBO, AAAbHHA
XOAM MAH MPOCTO AMHHA
FOPU30HTa.

AOBHTEALCKHA CHUMOK TDAEKTOPMHIA
3seza Koswa (om. . 63)

r
¥

[ToAe3Hble coBeThl

Caasas naexky B
0bpaboTky, npeaynpeasre
NPHEMLLMKA, YTO Bbl
CHUMAAM 3BE3ABI W
OTMEYaTaTh HYXHO BCe
Kaapbl, MHave aabopaHT,
YBHAES HEOObIMHBIA
HEraTB, MOKET NOCYMTATL
ero BpakoBaHHLIM W He
NOAMEXALMM NEeYaTh.

CaerafiTe CHUMKH C PasHOR
BLIABDAKKOH, YTODL 3aTem
ONPEABAMTB, KaKas M3 HHX
AAET HAMAYMILMA pe3yALTaT.

beperute 3a0poBbe

Bbixoas M3 NOMELLeHns
HabAlI0AaTE MAK
(oTorpadmpoBath 3BE3AbI,
DAEHBTECHL TENAD M yﬂDﬁHU.

Aaxe 8 TeNAyI0 NOroay
AcHble Bevepa DuBaloT
ceexumu. HaaeHbre
HECKOALKO CADEB OAEXAbI
U Wwanky. Buixoas aoAblie
Yem Ha yac, 3axeatuTe
ABIKYIO 3aKYCKY M TepMoc
C TOPAYUM NUTHEM.

Hukoraa He smxoaure
HOYLIO B OAMHOYKY. MaunTe
C Kem-HHOYyAb M3 CTapuuimx
MAM M3 YABHOB BaLEro
ACTPOHOMHYECKOTO
KPyXKa.

Aiobirensckmi chimiox CatypHa
 KOnuTEpa Ha HOYHOM

-
a —

*




TEAECKOITbI

EAECKOMbI AAR

Teaecxon-pegpaxtop

ACTPOHOMMYECKMX

ul Teaeckon-pethpaktop
HabAloAeHui DObiBaloT COBUPAET Ay4H CBeTA C

ABYX TUMOB: PE(PACKTOPbI  NOMOWbIO CTEKASHHOR AMH3bI,

Ero kpynHbif cHumok
MoMelleH Ha ¢, 77,

U pedpakTopsl.

Ayy
Teaeckonsi-peghaekTope coerd
Teaeckon-pedaextop CTexAsHHan AnHia Oxyasip

cobupaet Ay4mn ceeTta

C MOMOUIBIO BOTHYTOrO
depkana. On aewesae, vem
pechpakTop TOR XKe CHAbI, HO
Tpebyet Boabwero yxoaa. Ero
3EPKAAD HYKHO Bpems oT
BPEMEHM CHOBA HACTpauBaTh
M 3aMEHATL AAIOMHHHEBOE
NOKPLITHE, Y4TODLI YAYHIWNTS
Ka4ecTBO OTpaXeHms.

TEABCKOMNA OMNPEACASETCS
Pa3’MEPOM MX MABHOMO
3€PKdAa MAM AMH3BL Yem

KaAD Ox 3epxano
R T o TEAECKON M Tem fcHee Byaer
B HEM M3oDpaxenue.
B nposaaxe Her Teaeckonos-
Ayi—e —
E ger.w . p. S e PepAeKTOPOB C 3epkanom
meree 100 MM u

PEDPAKTOPOB € AMH3OM
F1a CXema NOKaIWBAET NYTh AyyeR MeHee 75 Mwm.

CBeTa B Tereckone-pegmexTope,

37a Cxema NOKAIWBIET NyTb Ayyei
(BETA B TeAeCKone-peipaxTope.

Pasmepsl Teaeckona
Chaa acTpoHoMMYeckoro

BoAblwe 3TOT pa3mep, Tem
BoAswe cseta moxer cobpat

Teneckon-pedaektop

Mckareas. Jmor — _ 3aeckh cront
MEAAEHBRKHA TEABCKON 7 YBRAHYHBANOLIHA
NOMOTAET HABOAMTE e oKyAsp. fagas a
FAQBHBIR TEAECKON. OKYARD, Bb BHAMTE
HioOpaxerme.

Cser axoamt 8
Tpy0y Teseckona
eckh. On
aTpaxaercs or
BOTHYTOMO
IEPKAAG HA AHE
TpyOs.

ITOT TEABCKON HMEET
IKBATOPHAABHYID MONTHDOBKY.

]
L

MoHTHpOBKM

AN HAABXKHOTO KpenaeHus
BAWETO TEABCKOMNA HyKHa
ONopa — MOHTHPOBKA. MHOIK
TEAECKONbB! NPOAAIOTCH B
KOMNAEKTE € Her. EcTb ABa BuA
MOHTHPOBOK: aAbTa3UMYTaAbHE
W 3KBATOPHAAbHBIE,

ANBTA3MMYTAABHAR MOHTHPOBK
MO3BOASET ABHIATb TEAECKON
BBEPX-BHW3 (TO €CTb NO BiCOTE
W BNpaso-8Aeso (T0 ecTs no
asimyTy). MNoab3oBaThey et
MPOLLE, YEM IKBATOPUAALHOR,

IKBATOPUAALHAS MOHTUPOBK:
yCTPOEHa TaK, YTO NO3BOARET
CAGAOBATH 33 KPMBOAMHERHbIN
nyTem 3se3as no Heby c
MOMOWBIO OAHOTO ABMAKEHMSA
TeAeCKona.

[TpuHaarexHocTH

MoxHo npuobpectu
PAAMMHBIE NPUHAANEKHOCTH
K TeAeckony.

Annia bapaoy SenuTHbiR OKyARp

* AvH3a bapaoy. Oxa
NOBLIWAET yBEAMHEHME,
AJBAEMOE OKYASPOM, B ABA-TPW
pasa.

* 3enHuTHbIA oKyASp. B Hem
IEPKAAbLIE OTPaXaeT AyuH Moa
NPAMBIM YTAOM. 3TO NO3BOARET
HAbAIOAATb BBICOKO CTOSLLYIO
IBEIAY, HE AOKACH Ha CrIMHY.
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ACTPOHOMMYECKHE

OAKTDI 1 TEPMYHbI
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CAMbIE U3BECTHBIE CO3BE3AMA

AECb MOKA3aHO HECKOALKO 3HAMEHMTBIX

CO3BE3AUN C PUCYHKaMKW NEPCOHAXEN,

MMEHa KOTOPbIX OHKU HocsAT. CpaBHuTe
(hopmy CO3BE3AMIA C pUCYHKamu. Bbl yBuAKTE,
YTO (PUrypbl U3 3BE3A HACTO UMEIOT MaA0
CXOACTBA C PUCYHKAMMK.

Atbaebapan

Mpounon TEAELI

OpuoH

Y30p 13 3Be3A, NOKA3aHHLIA cnpasa,
noceaeH OproHy, BEAMKOMY OXOTHUKY
M3 rpeqeckux Mugos. BoopyKeHHbIH
AYOUHKOMR 1 LUWTOM M3 AbBMHOM LIKYPHI,
OH CMEAD BCTPeYaeT aTakyloLero
TE‘.-"Lh-IJ'd. Cf‘]h‘laﬂ FAMETHAR Y4aCTh

OpuoHa — ero nosc u3 Tpex 3gesa. Ape
ABE3ALI HUAKE NPEACTABASIOT Ero Med.
[Mozaan OpuoHa ABe ero OXOTHHYLK
cobaku; boabwon MNec v Maawii [Nec.

Y ero Hor — 3asu, Abumas aobbia
OpuoHa.

PHreahn

Cleprania boasord [ca A0BOABHD
ABTKD CEDE AReAcTaBnTh, [opazan
BoAbIE BOODRIKEHIR TPREOVETCR,
Y700 VBHACTE B ABYN 30C3AAX
oepTanis Mavora [ca,

METAC BOABLICWA MTEC

Mud o lepcee

ApEBHErpPe4ecKkne acTPoHOMbI NOCBATHMAM 3TH
aneaasl mudy o MNMepcee. OH youa Meayay,
YYAOBMILE, CBOMM BIrASAOM ODpallaBee B
KameHb Bee xusoe. Mo nytu aomon Nepcer
Hawea AHapomeay, aoub Kaccuonen m Lledpes.
AHAPOMEAA (OHa Beina NPUMKOBAHA K CKAAE Ha CheAeHUE
UYAOBMILHOMY KuTy.
Mepcen nokasaa Kury
roAoBy MeAy3sl, U TOT
0bpaTMACH B KameHb, a

[\ | ﬂ ¢ AHApOMEAd CHACAdCh OT

Mepcen xiTpo

BOCHOALIOBANCH ICPKIABHBIA = ""'""u CMEPTI.
WIATOM, YTO0R VENITh A fL‘.-]]--‘.i.I.'. i)) _- ;

HE FARAH HI Hee ”J".IH.‘.HJ.

Koraa Mepeen otpyina "ﬂ,

Meavae roAosy, b3 eg e

BBICKOHIA DEABIT KPWAQTHIT »

Kowb [lerac, MEPCEL




KAPTA AYHbI -

a KapTe BHU3Y — CTOPOHa BOABWMHCTBO ACTPOHOMUHYECKMX TEAECKOMNOB

AyHbl, BCeraa obpalueHHas  AJET nepesepHyToe u3obpaxenue. EcAu Bbi

K 3emAe. Bbl MOXeTE BUAETE  CMOTPUTE B TEAECKON, NEPEBEPHUTE KHUTY,
ee HeBOOPYKEHHBIM MAA30M MAM 4TOObI KAPTHHA B HE COBMAAA C Tem, HTO Bbl

B BMHOKAL BO BPEMA NMOAHOAYHUH. BHAMUTE.
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MHTE PECHbIE 3BE3ABI

[

T NYTHUKK M KOCMUYECKMe 30HAbl  TabAMLbI Ha €.84-85 AaloT CBeAeHMS
BCE BPEM$ AEAAIOT HOBbIE O pa3sHbIX 3Be3AaX, TyMaHHOCTSIX,

L}
i - OTKPbLITHUA B KOCMOCE, rAAdKTUKAX M METEOPHbIX MOTOKAX,
D10 3HAUMT, UTO HaWM 3HAHMS KoTopble Haubonee U3BECTHbI
0 BceaeHHOM NOCTOAHHO W3MEHSAIOTCS. U AOCTYIMHbI AAA HabAIOAEHMA,
| | Camble spKne 3Be3AbI
| | 3Be3abl pacrioroxeHbl B NOPAAKE NX BUAUMBIX BEAMUMH, TO €CTh He abCOAIOTHOM APKOCTH,
: e 'ﬁ'ﬁEEKﬂ, BMAMMOTO € 3eMAM.

Hassanue Coisezame baeck Paccrosnme ot 3eman  CnexTpassHbIA
IBEIALI (2B, BRA.) (CBETOBLIE FOABLI) KAACC
Cupuyc Boaswoi MNec -1,46 8.6 A
KaHonye Kunak 20,72 1200 F
Anbtha Kenraspa KeHTasp -0,27 4.3 G
ApKTYp Bosonac -0,04 37 I

: Bera Avipa 0,03 25,3 A

&. Kaneana Boarmami 0,08 42 G

1 Pureat Opuot 0,1 (nepemenyasn) 910 B
MpounoH Manani MNec 0,38 11,3 F
AxepHap Ipuaar 0,5 85 B
bereanremze Opuon 0,5 (nepemenyasn) 310 M
Bera Kenraspa Keurasp 0,6 (nepemerinas) 460 B
AAbTamp Open 0,77 16,8 A

3Be3Abl, OAMXKaKLLIKe K 3emae

Haisanue Co3pezame . bBaeck Paccroanmne o1 3eman  CnexTpassHbiA
3BE3ABI (38. BEA.) (cBeToBBIE TOABI) KAACC
Mpokcuma Kenraspa  KeHntasp 11,1 (nepemennan) 4,25 M
Anbtha KenTaspa A KexTtasp 0 4.3 G
bera Kentaspa B Kentasp 1,4 4,3 K
Jsesaa bepHapaa ImeeHocel 8.5 i} )
Boasgh 359 hes 13,5 (nepementas) 7.6 M
Manada 21185 Bosblan Measeanila 7.5 8,1 (1
UV Kuta A Kut 12,4 (nepemennasn) 8,4 M
UV Kuta B Kut 13,02 (nepemeHHas) 8.4 M
Cupuyc A boasuion Mec -1,46 8,6 A
Cupuyc B boawmon MNec 8.5 8.6 DA

Pocc 154 Crpeaeu 10,6 9.4
Pogc 248 AHAapoMEAa 10,3




ABOWHbBIE 3BE3AbI

Haseanue Co3sezane
IBEIALI

Anastha Kosepora Kozepor
beta Kosepora Koaepor
bera Aebean (Aanlinpeo) AeGean
Ho Apakona Apakow
Aastha Becos Becw
Incuaor Anpw Aupa
Asera Aupbl Anpa
Tara Opuona (4 18e340) Opnon
Tora Teabua Teaeu

Asera boaswof Measeanunl
(Mmuap w Asskop)

bonbias
Meaneanua

baeck Paccroaume ot Jemam
(38, BEA.) (coeToBRIe roAb)
4.2;36 1600; 120
3.1:6 250
31500 390

49; 4.9 120
2,8;5.2 72
4.7:51 120

4,4, 57 210
3167 6,78 1 300
3.4;39 150

2.3:4 60,80

Tumn
IBEIALI

KpaTHas

EI}H IHYBCKH ABROHHAR
haMuEcKn ABORHAS
thramsieck ABORHAR
thusmueckn ABOAHAR
Napa ABORAHBIX
(pMaMueCcKH ABORHAR
KpaTHasy

dh3MIecKH ABORHAR
ONTHYECKW ABOHHAR

[lepemeHHble 3Be3AbI

Hazsanmue Cozsezane
IHEIABI

IncuaoH Boawnwuero  Boanwuni
Fanma Kacouonew Kaccuones
Aeawta Ledhen Lledpei
Mupa KuT

Iva bavaneuos BAM3HELb
Anantha lepryaeca lepxynec
bera Auput Anpa

bera [Mepces Mepcen
beressrenie Opuon

Baeck
{38, BEA.)

3,341
1,6—3
3,6—4,3
2—10
3.1—4
3,1—3,9
34—43
2,2—3.,5
0.4—1,3

Paccroaume or 3eman AAMTEABHOCTE

(caeToBLIe MDALY)

4564

780

1336

04

190

218

299

95

310

LMKAD

27 aer
HeperyAspHas
Scyr9y

331 cyr

233 oyr
NOAYPErYASPHAR
12 cyr 224
2eyr 21 4

5 ner 285 cyr

Tun
IBEIALI

JaTMEHHAA ABOMAHAR
IBE3AA C {JﬁUMJ'IHﬁﬂ.
NYALCHPYIOILAA
M]M’DI’IEF‘JH[IAHHE{IIGH
ABOHARA NEPEMEHHAR
ABDHHAR 388340
FATMEHHAS ABORHAA
JATMEHHAR ARORMAR

MOAYperyAspHas

* Ineaa c 0DOAMKOR BPIIETCR Tak (WCTPO, YTO CTAHOBNTCH HEYCTORMMBOI W COPacMBaeT kxoAna ratd. OF 31070 MeN#eTcR ce

'ﬁ'll."l.'lt.

—

|

3Be3AHbIE CKOMAEHUS

Homep no Colsezane
Karaaory

M44/NGC2632 (Acan) Pax
M41/NGC2287 boakwmon Mec
NGC5139 (Omera) Kewrasp
NGC4755 (Wkaryaa C Bpraanastann) KOxuuin Kpecr
M35/NGC2168 BAMINEU
M13/NGC6205 lepkyaec

M45 (Maeaab) Teaeu
NGCB69/884 (asofHoe) Mepeen
M47/NGC2422 Kopma
NGCT04 (47 Tuc) Tykan
M22/NGC6656 Crpeaeu

Cropnuon

baeck
(38, BEA.)

umbmhrmmmhma
w

M7/NGCe475

Paccrosume or Jesam
(CBETOBLIE TOABI)

525

2350

17 000

7700

2200

21 000 — 25 000
410

7000/8150

1540

15 000 — 20 DOO
9600

800

Tun
CKOMAEHMA

pacceaHHoe
PacCesHH o
PaCCeAHHOE
pacceRdHoe
wapoBoe

paccesaHHoe
PACCEAHHOE
pacceaHHoe
L poOBe

waponoe

pacceaHHoe




| | TymaHHOCTH
I
' Homep no Cozseaame Haumenosanue Paccroaume ot 3eman  Tun
KaTAAOTy TYMaHHOCTH (cBevoBBIE rOAM) TYMaHHOCTH
| NGC7293 Boaonet Yanrka 160—450 nAaHeTapHan
HET HOMEpa IOxHbiR Kpect Yroashsii Mewok 500—600 TemHas
NGC2070 3onotan Puiba TapauTya 170000 ApKan
M42 Opuon Tymannocts Opuona 1300—1900 fApKas
M8 Crpeseu Aaryua 5000 ApKas
| M20 Crpeaeu Tpuchua Bonee 5000 Apkas
h, M17 Crpeseu Owmera 5700 ApKas
[aAaKTUKK
Homepno  Coasezawe Haumenosanue Paccromume ot 3eman  Tun
Karaaory FAAKTHKH (ceeTosbie roas) FAAAKTHKH
HeT Homepa  JoaoTar Puba boaswoe Mareananoso Dbaako 170 000 HENPABHABHAR
- NGC292 Tyxkan Manoe Maremanoso OBaako 205 000 HENPABHALHARA
1 M31 AHAPOMEAS BoAbWwAR CnMpaAbHan 2 900 000 CNMpasbHan
Y M33 TpeyroAbHMK Llesounoe Koaeco 2 400 000 cnMpassHas
| M5 Fonume Mew Boaosopor 35 000 000 CTIMPAALHAR
4 M81 boabwan Measeawua  Ge3s walsawun 7 000 000—9 000 CNHpaAsHas
1| Maz2 Boaswan Measeawua 623 HAIBaHMA 000 HENPABMALHIA
boAblLME eXeroAHble METEOpPHbIE MNOTOKK
MeTeopHbIA NOTOK — KOPOTKOE, HO BNEYATARIOWEE IDEAMILE, BLIILIBIEMOE NPOXOKAEHHUEM 3EMAH Yepe3 OpoHTY KOMETH,
r '| Aarwt MNuxoBwif Ha3sanme Or xaxoit Co3sezane Maxc,
BHAMMOCTH AlHb noTtoka KOMETH KOA-BO B Yac
-;i;,i 1—6 aus, 4 ave, Ksaapantmas — — Boaonac 60
i 19—25 anp. 21 anp. AMpHab Taruepa Anpa 10
24 anp.—20 man 5 man Jra-Axsapuan  laaen Boaoaeh 35
25 woas—20 aer. 12 asr. Mepcenast Candpra—TyTAR Mepce 75
16—21 oxt. 22 ok, Opmorhas Fames Opwon 25
20 oxT.—30 womb. 3 wosb. Taypmaw ke Teaeu 10
15—19 Homb. 17 nosb. AeoHman Temnas—TyTan Aes nepemenHoe
| 7—15 aex. 13 aex, lemuHmab Masron (acTepona) BAn3HEUb! 75

ACTPOHOMUYECKHUE CUMBOAbI

J“'L{'@HGMH 0603HaYAI0T Cneunaabisivg CumBoaamn Coanue, AyHy, naaneTsl u 12 coaselani 30anaka.

) T Sl M e e e i

Coanue  Aywa  MepxypwA  Bewepa 3eman Mapc  Onurep Carypn Ypan  Hentyw  [Mayrtow

N X T 8 0% ML M~ O

Bosoned  Pubw  Osen Teseu Bamaveuw Pak Aes  Aesa Becw Cxopnwon Crpeaeu  Kosepor




Ob30p nAaxet

Hms Anamerp Cpeanee paccrosanue Mepwoa
ot Coanua roaa BpaueHns CNYTHUKOB
Mepkypui 4880 km 58 MAH KM 88 cyr 59 oyt HeT
Benepa 12 100 km 108 MAH KM 225 cyv 243 oyt HET
Jemns 12 756 km 150 MAH KM 365,3 cyr 24 4 56 M 1 (Ayna)
Mapc 6786 um 228 mAH Km 687 oyt 24 4 37 muH 2
KOnutep 142 984 Kkm 778 MAH Km 11,9 roaa 9 4 50 mun 16
CarypH 120 536 km 1427 MAH KM 29,5 roaa 104 14 MuH 18
Ypan 51 118 km 2871 MAH KM B4 rosa 17 4 54 pmmu 15
Hentyw 49 528 km 4500 MAH KM 165 aeT 194 12 MuH 8
MayTon 2 400 km 5913 MAH KM 248 net boyT 10y 1
CnyTHUKM NAQHeT [Ae ucKaTb?
Maanera Hassanwe cnyTHHKE W roA OTKPLITHA MepKkypun,
; ; Bexepy, Mapc,
AerEiayai(=) IOnutep, CatypH
Mapc  Aedmoc (1877) Moboc (1877) H YFJHH MOXHO
IOnurep Aapacres (19790 Auasstea (1892)  Axamke (1951) Kaaauero (1610) BMAETH
Kapse (1938) Saapa (1905) Espona (1610) FaHumes (1610 HEBOOPYXEHHbIM
Fimaaus (1904) Mo (1610) Aeaa (1974) Aucuten (1938) rAaa3om. Ho oHu
Metuaa (1979) Macwdpe (1908) Curione (1914) Teba (1979) - HEe BCErAa BHMAHLI
Carypi  Avaac (1980) Kaaunco (1980) Anoua (1684) Eaena (1980) B OAHMX H TEX XKe
SHueaaa (1789) Snumetn (1966) Tunepuon (1848)  Aner (1671) mecTax Heba.
Anyc (1966) Mumac (1789) Mpomeren (1980) Mawaopa (1980)
Maw (1990) Meba (1898) Pes (1672) Teaecto (1980) ACTPOHOMUHECKHE
Tedma (1684) Tutau (1655) KYPHAAbL K
Ypan  Apmaas (1851) Beannaa (1986) Guanka (1966) Kopaeaus (1986) | | ©KETOAHMKH
Kpecowaa (1986)  Aeasemona (1986)  Awyaverra (1986) Mupanaa (1948) noapobHo
O6epo (1787)  Ocpeawn (1986)  Topuwn (1986)  Max (1985) | coobwatot, uT0
Posaaunaa (1986)  Tutanms (1787) Ynmbpmaab (1851) §ij BMAHO Ha
. ; || HOYHOM Hebe
Hentyn Hepemaa (1949)  Hasnaa (1989) Tanacca (1989)  Aecnuwa (1989) |
Fanares (1989)  Aapwcca (1989)  [poten (1989)  Tpurou (1846)  [if 1 KOrAd
| HabaloaaTe.

Mayron  Xapow (1978)
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Ha 31ux AByx cTpanmuax —

MCTOPMA
M. B
KOrAa DbiAM CAEAAHbI BaXKHbIE

OTKPLITHA HA NYTH NO3HaHKA
BceaeHHOMN.

3100 r. A0 H. 3.5, ErvnTaHe Havasn
MCMNOAB3OBATE KANEHAADb AAA
ONpeAeAeHHst CPOKOB nocesa

u yBopK ypoxas., KaseHaapH
COCTABARAMCE B COOTBETCTRMM

€ NOADKEHWEM IBEIA.

3000 r. 40 H. 3. [NpumepHo 8 31D
BPEMA ErMITTRHE COCTABMAM

EAWKE HIBECTHLIE HaM
PUCYHKH CO3BEIAMR,

2446 r. AD H. 3. KuTaRckue

OHOMbBE 3AMETHAM, HTO NATH
naAaHeT {Me&wpun, Benepa, Mapc,
IOnurep 1 CaTypH) ABHXYTCA OAHA
BCABA 3a Apyron. Briepasie Al0AM
OCOIHAAM, YTO MAGHETH ABMXKYTCH
B KOCMOCE.

6000 r. A0 H. 3. — 100 . W 3.*%,
OMHA Noapobho

paspabatwiBaeTcs 8 [ peuun

M CTAHOBMTCS OAHOR W3 Hayk,

NpenosaBaeMelx B FPEYECKIX

AKAACMMAX.

300 r. A0 K. 3. — 900 1. H. 3.

B LlenTpasbHol Amepuke nagms
MAAA HHT BanOCh
ACTPOHOMMER. MICNOALIYR CBOM
HabaaeHHA, mais paspaboTasu
TOMHBIA KaAEHAAPb, [y
NO3AHEE NPHHATHIA
auTexamm.

150 r. w. 3. ['peveckui
ACTpoHOM [Tosemer
onyBAMKOBaA CBOKD
CHCTEMY MHPO3AAHHS.
Mo MNroaemen, e
uentpe Beeaennon
HaxoamAace 3eman. Bee
OCTanbHOE, BKADUAR
Coaxue, obpawasocs
BOKPYT Hee, 3Ta

Mrosesed

* Moal A0 WRLER 3ps

(40 Poxaecraa XprcTosal MpHARTO yxaIuBarTs o
NOMETKON 240 M. 3.0, Hew LI MHEAD FTHX
ABT, TER BOABIE AZBHOCTE COOWTIA,

** [odn Haed 3p6 (o PosaccTaa XpicTona)
TNHATO YKAIWEATE AHDO C MOMETKON sH. 3,
AW BOOONIE BT MOMETIH.

-,

CHCTEMaA NPOCYWECTBOBAAS
B ACTPOHOMMMH NOCABAYIOWINE
1400 aeT,

200—1000 rr. B 3101 nepuoa
acTpoHommed o Espone He
3aHUMAAWCE. YacThie BOAHSI,
HEADCTATOK OALCTBHSA,
HHILETA NPUBEAH K YNAAKY HaYKH H
obpazosanun, Coapementbie

ACTPOHOMB HA3WBAKIT 3TO BPEMS
SNOTEPAHHBIMK CTOABTHRMM .

1006 r. Kutakiuw Habaoaaot
CBEPXHOBYIO B CO3Beiann Boaxa.
OKoAD ABYX MECALIEB OHA CHAAZ,
Kak AyHa B nepeod YeTsepTu. 370
DbiA3 Caman APKAR M3 CBEPXHOBLIX.
Hekoropoe spems oHa BoiAa BHAHA
AZKE AHEM.

Oxoao 1000 r, Ha4aro oxMBABHHA
acTpoHoMMM y apabos, OcHoBHOR
LeHTP — yHuBepcuTeT B baraase.

1030 r. baraasckui acTpoHOM Adb-
Cythy cocTaBaser Aywmi s
CBOETD BpeMEeHH KaTaa0r 38e83A.

1054 r. Kutafus oTmedanT
ceepxHoBylo B Teanue, Ee ocTaTkom
HeiHe asaserch Kpabosmanas
TYMaHHOCTh.

1420 r. YayrGexk cTpodT
obcepeatopuio B CamapkaHae.

1543 r. Konepuuk myGanx KHH
+00 obpawennm Hefygmuregq}ep?

yraepaaaoyo, 4to Coavue —
ueHTp CoAHevHOR CHCTeMBL.

1572 r. Aaumn. Tuxo bpare
HabAloAaeT caepxHOBYIo,

1604 r. Hemeukui acTpoHom
WMoranH Kenaep suanT «Hosyio
Kenaepas B Hawed [arakTuke.

1608 r. lanc Aunnepcred 8
Huaepaamaax wiobperaer
NPOCTERWMA TEAECKON-pedpakTop.

1609 r. MTaALAHCKMA ACTPOHOM
lanmaeo FaanaeR crpout Gosee
COBEpWeHHbIA Teaeckon. C Hum oH
HauMHaeT HabAIoAATL 3IBEIAL M
NASHETH,

1668 r. Avrama, Mcaak Heioton
CTPOMT NEPBLIA TEABCKOMN-

pednexTop.

OCHOBHbIE BEX ACTPOHOMUH

1687 r. Anrams. Heotod nybankyer
KHWry «Hadanas, B nedl oH

, MOMEMY 3EMAR W ARYTHE
MAGHETH OOpAAIOTCR BOKPYT
Coanua.

Crapmunmi
TEABCKON

1758 r. Boaspalenue KOMETH,
NPEACKAIAHHOE aHTAMACKHM
yHeHbiM JamyHaom Tasmeem. Ona
Ha3BaHa B Er0 4eCTh KOMETOR
Faanen.

1781 r. @panuma. Mccaesobateas
xomeT [apas Meccee nyGamxyer
KATAAOP TYMaHHOCTER, FaAaKTHK

M 3BEIAHBIX CKONASHUA.

AHFAWA. Yuassm [epuess
OTKpbIBaET YpaH.

1801 r. Mraaws, Axy3zenne [Muaviim
OTKPLIBAET NEPBLIA aCTEPOMA.

1845 r. Mpaarans. Tpac Pocc
CTPOMT CaMmbii DOALIOA NO Tem
BpEMEHaM Teaeckon-pedaekTop
s/\esnacpars c 3epxasom 1,93 m.
C nomowsio sAesmatanas ol
OTKPBLIBAET CNMPaAbHbIE
FAaAAKTHKHM,

1846 r. Nepmanma. MoranH
Tothpua Fase u AHpu Ayu
A'Appect oTkpeisaioT Henmyw,

1877 r. ClIA. Acad Xoaa
OTKPHBAET ABE AyHb Mapca:
H Aefmoc.

Mraans. Axosannn Ckuanapean
HabaoaaeT rnz{ﬁcume Bopo3ab —
aKaHaAk» Ha Mapce.

1910 r. HoBoe noasAeHHe KOMETH
Faanesn. HabaioaaeTcs Takxe
BoAbWAas AHEBHAR KOMETA — TaKan
APKas, YTO €€ MOXHO BHMAETH AAXE
AHEM,

1915—1917 rr. Passusan caow
YACTHYIO TROPHIO
OTHOCHTEALHOCTH, HEMEBLEHRA
yueHbA AabDept JAHWTeRH
paipaboran obutyio Teoprio
OTHOCHTEABHOCTH. 3Ta TEOPHS
NPOM3IBEAA NEPeBOpoT B Hayke
0 KOCMOCE, TATOTEHUM, BPEMEHM
H B (PHIHKE B LEAOM.

*



1927 r. beabrus.
r. A _h}_ltupx Mesmetp
BIpHIBa, colaaswero Beeaewkywo.

1930 r. CIUA. Kaara Tombo oTkpbia
naaxery ayToH.

1937 r. CILIA. lpoT Pebiep waohpe
Nepsbi HACTOAWMA

PRAHOTEARCKON,

1946 r. CIUA. Sasun Xaboa
AKTHBHO B CO3AaHMH
Camoro B TO BpemA
TeAecKorna- opa sXefnn
C 38PKAAOM AMaMeTpoM 5,08 M.

1948 r. Anrans. Teopwo boasworo
B3pbiBa yuenbie Tepaan
BoHan u Tomac Toaa. Mx Teopus
CTauxoHapHoR BeeaeHnoR
Erﬂepmer, 4yTo BeeaeHHan Bceraa
bifa W DYABT Tako#, Kak celvac.

1957 r. CCCP, 4 oxmabpa 3anywex
8 kocmoc «CnyTtHuk-1», nepesii B
MHPE MCKYCCTBEHHBIA CrYTHHK
eman. 3 HoRBpA 3anyuied
«CnyTHMK-2» ¢ cobaxoi Aafikod Ha
Bopry.

1959 r. CCCP otnpasma Ha AyHy
NEPBLIA KOCMHYECKHA 30HA,

1961 r. CCCP, 12 anpeas IOpui
Farapui cTas nepebiv YeAoBeKoMm,
BIAETEBLWMM B KOoCMoC. [onet
NPOAOAKAACA MEHEE ABYX 4acoB,

1963 r. CCCP. 16 mons
Basentuna Tepewxosa
CTaAa Nepeof
KEHWHHOR-
KOCMOHABTOM.

MoAet

MPOADAKAACH

OKOAO Tpex

CYTOK.

1965 r. CIIA.
ApHo lMexamac 1
Pobepr YuAcoH npuHRAW M3
KOCMOCA CAaDbIe CHIHaAL,
NoAoDHBIE paavolyMam. YyeHse
CUMTAIOT 3TH WYMbl
ADKa3aTeALCTBOM TEOPMW boablworo
B3pLIBa,

v CryTHMK-1

1965 r. CLUA. KocmHyeckuin 30HA
«Mapunep-4» caeaan nepesie
-:pmorpaiguu Mapca.

1966 r. CopeTckui KOCMHMECKHA
30Ha «/\yHa-9» enepasie COBEPWMA
nocaaky Ha Aywy.

1967 r. CoBeTCKMA KOCMWHBCKHA
30HA cea Ha Benepy.

1968 r. CLIA. Kocmuyeckui
abab «ANoAAOH-8» € AoABMM

BoKpyr Ay,

1969 r. 20 wioas uﬁmmuﬂ-m o 11»

WECTBHA NOCAAKY

ru . Heiin

wﬁpmcrpaur — m% HEADBEK,
CTYNHBIWKA Ha AyHy.
CLUA. AcTpoHome 0GCepaaTopmm
Croapt X nep?m
ONTHYECKH B
Kpaﬁuuumnymﬁumi.

1971 r. El.l.lé‘\. KOCMHYBCKHWA 30HA
«Ma » [=1)
apia e Manca C GasKoro
PaCCTORHWA,

1973 r. CLIA. Buiseseta Ha opbuTy

«CraiAa0», nepsas aMepukaHckan
KOCMMMECKAR CTaHLIMA.

CLUA. KocMHueckni 30HA
«[oHep-10s nepeaan nepssie
wiobpaxenus Onurepa © GAMIKOrD
PACCTORHMS.

1974 r. CIUA. Kocmuueckui 30HA
«Mapunep-10s nepesas nepasie
%‘:nrp v obBAavHOro nokposa

epbl M MOBEPXHOCTH Mepkypus.

1975 r. CCCP. KocMHYECKHE 30HAR
«Bewepa-9» n «Benepa-10»

nepesasu nepesie (hoTorpagivm
noBepxHocTH Bexepw,

1976 r. CWUA. Mocasxa
KOCMHYECKUX 30HADE «Buruur-1s u
«BUKHHr-2» Ha Mapc, OHH caeaaam
KPYNHLIE CHUMKH NOBEPXHOCTH
NAAHETB M aHAAM3 FPYHTA.

P?}' r. CLIA. HCTPGHW;IEPM
0BaA OTKPLIA al:T?:mm HpOH,
OTkpeiTel KOAbUE YpaHa.

1979 r. lNoaTeepxaeHo
CylWwecTBoBaKne XapoHa, CriyTHHKA
naaHeTs [MayTom.

Kocmiueckue 3oHabl CLUA

«Bosiaxep-1s u «Bosaxep-2»

npoAeTeAn soaae KOnuTepa u
W ero noapolHbie

H300paxeHms.

1980 r. Kocmuueckni aoHa CLUA
«Bonaxep-2» npoaeTes Bo3ae
Carypha 1 nepesas ero noapobuuie
H KEHHE,

1981 r. 12 anpeas CLUA 3anycTian
NepesiA WATTA (KOCMHYECKHA
yeAHOK) «KoaymBusis,

1m Kocwsseckud sona ClUA
€ ] BOIAE
YpaHa # nepeaan noapobHwe
naobpaxerns.

Janyuwena CoBETCKAR KOCMHYECKas
cravumn «Mups.

Baopaasca watra CLIA
sHeareHaxeps, Nornban cemb
ACTPOHABTO®.

1987 r. B boablsosm MareasaHoBoMm
Ofirake BCNBIXHYAS CBEPXHOBAN,
Camas ApKas 3a NOCAEAHHE
HECKOABKD CTOARTHH,

1989 r. Kucummz i 3ona CLUA
] s NPOAETEA BO3AE
HenTtyna u nepesas noapobibie
naobpaxeHus.

1990 r. CIUA. Buseaen na opbury
KOCMHYECKHMA Teaeckon «Xahhas.
B Hem obHapyxMAacs
HEWCNPABHOCTL, HE NO3BOARBLLAR
nw.m. KauectaeHHble
HIDOpakeHHR HebecHsIX
obvekTos.

1991 r. Teaeckon «Xabba»

OTPEMOHTHPOBAH ACTPOHABTAMM
B OTKPBLITOM KOCMOCE,

1991 r. KocumiHeckui
3oMa CLUA «Tannaens
MPOAETEA BO3AE

acrepouvaa lacnpa
W nepeaas nepebie ki

n be
M HHEA
ACTEPOMAAL.

1995 r.
OrkpuiTa
KOMETa
Xenra—
bonna.
ACTPOHOMB |
NPEACKalanmn ee
HanBoAbWY©O
APKOCTS Ha
189? r.

TeAecKon
«Xabhns,

1997 r. KomeTa
Xefaa—bonna
CTaAa CamoR SPKORA
c 1911 roaa.

Annapat «Mapc MacaiHaeps
(CLUA) aocTur Mapca. On nepeaaa
noapobHy HHOpMaUHIO O
MNOYMBE NAIHETH, B8 XMMHYECKOM
COCTABE M KAMMATE,

B okmbpe CLUA otnpasuamn
Kk CaTypHy KOCMHYECKMA 30HA
«KacCcHHM .

ﬁ.




Bonpoc:

MHOrHe yueHbie AyMaIoT, 4To
Beeaennan nauasacs ¢ boasmoro
B3pbiBa. A 410 BbiA0 A0 3ITOrO?

Oreer:

YueHble CHMTART, YTO He BhAo
Huyero. Camo Bpems Ha4anoch
¢ BOALWOra B3pHBA.

Bonpoc:
lpasaa AM, 4TO, TARAS B KOCMOC,
MOMKHO YBHAET Npowaoe?

Orser:

Aa. Taaan B raybokui Kocmoc,

Bhl BHAMTE CBET, MOCAAHHBIA
OTAANEHHBIM ODLEKTOM MHOFO-
MHOID ABT Hadaa. Hem saabile
0OLEKT, TEM ADAbIUE ADDHPAETCH AD
HAC €ro CBET W TEM AAALLIE Bbl
yrAyOUTECH B NPOWACE, KOTAA 3TOT
ceeT yeuauTe, Hanpumep, Ml
BHAMM COAHUE TaKMM, KakHM OHOD
BLIAD BOCEMB MHHYT Ha3aa, Aabdry
KenTaBpa — Kako# oHa Bbina
YETHIPE r0Aa Ha3aa, a ranakTHKY
AHAPOMEAL — KakOW OHa Belsa
2,9 MAH AET Ha3aa, Y4yehble
AYMAIOT, HTO CaMbIE YAANEHHBIE
ODBLEKTE Mbl BUAUM TAKMMM,
KAKUMHM OHH ObIAW B CAMDM Hauane
3soaoUnK BeeaerHon.

Bonpoc:
Beaka AH yepHan Abipal

Orser:

HeuasecTtHo, NOTOMY 4TO HHKTO
€6 HUKOTAA HE BUABA. Y4eHble
MNOAAraKT, 4TO e HAWMEHBLIWA
pa3mep MOXET DbiTh TaKOH,

Kak y HeBoAbWOro ropoaa, a
HAUDOABWHA — Kak Y THraHTCKOW
naaHetsl OnuTep MAM Aake ewe
GoAblue.

Bonpoc:
MOXHO AW YBHAETE C 3emAn
ApYTHE FaAaKTHKK?

Onser:

Aad. B BOABLWIORA TEABCKON MOKHO
YBHAETE MHOIMO THICAY raAaKTHK.
Ad#e HEBODPYAEHHBIM FA3I0NM
BUAHBI TPH W3 Hux: boaslioe

u Manoe Mareasanoes Obaaka
H M31 — raAakTHka AHADOMEAB!
lcM. ¢ B7 W 71

Bonpoc:
Kak aoaro npowxuser Coanuel?

L}
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BOMPOCbI U OTBETbI

Orser:

Yyensle noacyuTasm, Yto CoaHue
MPOXKMBET elle 0T 4,5 40 5 MApA
AET.

Bonpoc:
Cxoabko 3Be3a B0 Beeaennoi?

Oreer:

HukTo He axaet TouHo. B oaHoR
TOALKO ranaktuke Maeuneiid [yTs
ux okoao 100 mapa. CeRAvac
dCTPOHOMbBE CHHTAOT, HTO BO
BeeaeHHOR MHOTO MUAAMOHOB
FAAdKTHK M B K2XADH M3 HMX
MPUMEPHO CTOABKO XE 3BE3A, KaK
8 Hawem MaeyHom yTH, BHammo,
Mbl HMKOFAA HEe Y3HaeM TOYHO,
CKOABKO BCETD 3BE3A.

Bonpoc:
Mouemy 3Be3aw mepuarr?

Oreet:

[ Ipoxoas ckeo3e atMocgepy
3EMAM, CBET 3BEIALI OTKADHAETCS W
!'IPE-FI.DMﬂHETCH, YroA OTKADHEHWA
33BMCHT OT TEMMNEPATYPbI BO3AYXA.
[poX0As CKBO3L TENABIE H
XOAOAHBIE CAOM, AYHH
NPEAOMARIOTCS M CAOBHO Dbl
NPHUXOART K Ham Cpa3y
HeckoAbKHX cTopoH. [loaTomy
IBE3ALI M KAKYTCH MEPLIAIOLHMMU.

Bonpoc: .
EcAM BBl XOTHTE HaiTH ceBep, Ha

CBET 3883AK OTKAOHAETCA OT

APAMOTO NMyTH, NPOX0AR CKBO3b
arMochepy Jeman,

Hero ykaxet lNoaspHas 3se3sa.
Koraa-to cepepHoi NOASPHOR
38e340/ Bbin Tyban (Asstha
Apakona). Kak u nouemy 310
H3IMEHHAOCH?!

Orser:

3emAR BPallABTCR BOKPYT
HAKAOHHOR OCH, HO M Cama OCb
TAKAE ABWKETCH, Ha npoTsKeHuM
THICAYEAETHR €€ HanpaeAeHue
HameHsetca. [oaTomy W CeBepHLIR
NOAKIC MHPA NOCTENEHHD
NEpeEMEIAETCH H MOXET NONAAATH
Hd Pa3Hble JBEAAK,

MoaapHass lMonspHas s

JBe3nd JBeiAa
T H - i
yod / Ty6an *

CenepHuli

& Cesepbif

L2 MOAKC
3enan Jemds
82800 r. CErOQAHA
ADH. 3.

Bonpoc:

CMOTYT AM KOCMHYECKHe Kopahau
cecTb Ha Bee naaHeTbl CoAHEMHO#H
CHCTeMBbI?

Orser:

HeT, TOABKO Ha TBEpAbIE NAGHETI:
Mepkypui, Benepy, 3emao, Mapc
w FlayTon. A lOnuTep, CatypH,
YpaH u HenTyH — rasossie
TMraHThBl, ONPOMHBIE AP M3 Td3d W
KUAKOCTH, De3 TBepAOH 0DOAOHKH,
Ho y HHX BCTh MHOTO AYH, Ha
KOTOpbIE MOCAAKA BOIMOXHA,

Bonpoc:
Kak BeiranamT HoqHoe HeDo Ha
Ayne?

Orteer:

Ha Ayne HeT atmochepsl v Hebo
aceraa acHoe, CoaHUe 1 Tam
mewaeT HabAIAATh BCE 3BE3AbI, HO,
KOFA2 OHO CAAMTCH, 3BE3Abl BUAHbI
FOPa3’A0 ACHEE, YEM C 3EMAM,
Buana B aAyHHOM Hebe 1 3eman B
auae Boabloro, roayboro © beasim
wapa. B BUHOKAL MOXKHO
PACCMOTPETE MATEPHKH M AaXKe
HEKOTOPLIE FopoAa (HOYBIO),
MNMoaobro AyHe, 3eMAs NPoXoamT
yepes paiHele dasel.

*



B :
nﬂm Mapc kpachmii?

Oreer:

(Mouysa Mapca COARPKHT MHOMO
KEAB3A, 30 MHAAMOHB ABT
NPEBPATHBLUIETOCA B KPacHyn
pxaBuMHy.

Bonpoc:

HekoTopuie AlDAH yTBEPKAZIOT,
UTO BHABAH WHOMARHETRH.
CymecTayior AM HHONAaHeTaHE!

Oreet:
HukTo 3toro To4HO HE 3HaeT,
MHOrHe AIAH KARHYTCH, 4TO
BMABAM «NPHIWEABLERs, HO HE
MOMYT 3TO ADKa3aTek. Y4yeHoe
CHMTAKIT, HTO B Halen
FasakTHre MHOMHEe 1Be3AL
MMEIT cOBCTBEHHME NAZHETH,
d MPH MMAAHOHAX TAAIKTHK BO
BceaeHHOR NAGHET AOAXKHO
BTk BecuncaeHHOE
MHO¥ecTeo, CneurasmcTs
OOHAPYXHBAIOT K B HAWeER
CoAHEYHOR CHCTEME BEWEeCTBa
OPradHu4eckoro
npoMcxoxAeHua, Mx Hawam Ha
dpCe W NOA ABARHOR KopORn
Espons, 0AHOR M3 AYH
IOnuTepa, Ho noka HMKTO He
HAWEA TaM NPULIeABLEB:.

Bonpoc:
Cxoasko 8 CoaHeuHOR cHCTEmE
acreponaos?

OtseT:

TouHOro KOAMYECTBA HMKTO HE
JHAET, HO WX HABEPHAKA MHOMHe
ToiCAYM. W He ToAbKO B NoRce
ACTEPOMACB, 3@ W BO BCEM
NPOCTPAHCTBE, TaK YTO EABA AW
acTepoMasl Koraa-Hubyas yaacren

NEPECHHTATS,

Bonpoc:
Monasaa Aw B Koro-HHbyas
W3 auTeAeH Jeman mereoput?

Oreer:

Aa, HO HE TPEBOXBLTECK: 3TD
CAYH3ETCR OMeHb peaxo. B navase
G0-x rr. XX 8. 0AWH YBADBEK DA
paHeH METEOPHTOM, KOTAA
NPoesxaA No asToOCTPAAE B
lNepmanunmn. A B Hadane 900-x rr.
XX B. YyNABWHA METROPUT yOMA
cobaky.

Bonpoc:
Kaumomem Dsira camoi
Boasmwor?

OteeT:
Y Goaswon Komets 1811 roaa
roaoea (obaako raza) Guaa

AHameTpom Bosee 2 MAH KM —
Goabiwe CoaHua. boabltan Komera
1843 roaa HmeAa XBOCT AAMHOR
330 mAH K — kax ot CoaHua A0

Mapca.

Bonpoc:
BuaHB! AW € 3emAn

WCKYCCTBEHHBIE CTIYTHHKH]

Orser:

Aa, oHW NOXOXKK HA IBEIAL,
MEAABHHO NAWBYLWKE NO HeDY.
ATHM OHM OTAMYAOTCA OT
CAMOABTOB, NPOHOCAUWMXCA
A0BOAbHO OmcTpo. MHoraa
HCKYCCTBEHHBIE CITYTHHKM MOXHO
BMAETE Ha Hebe kamawe ’
HECKOABKO MHHYT.

Bonpoc:
Kax m KOCMOHaBTOM?

Oreer:
Ayuwui cnocod — Crath CHavana
YHEHBIM, HAMPHMED XHMHKOM,

ACTPOHOMOM, HHXeHepomM, HyxHu

BhiClWee 0Dpa3oBaHme u
CMNELMAAMIALMA B OTPACAM HaYKH,
KOTOpas MOXET NOHAAOGHTLCR B
xocmoce. lMoaeano Takxe
HAYYHTLCH YNPABARTL CAMOABTOM,
Jatem obparurece B Llentp
MOAFOTOBKH KOCMOHABTOB C
npoceboi NPUMHATL BaC B
KaHamaatel. Ecam Bac npumyT,
NOHAA0BATCA elwe YeTelpe-NaTs
AET TPEHMPOBOK. MoXeT BuiTs,
BaM NOCHACTAMBHTCA M BacC

oTHepyT AAR YHACTHA B
IKCNEAMUMM,

Bonpoc:
OGa3aTeALHD AM CTATH YHEHBIM,
urobul nonacte B kocmoc?

Oreer:

Her, XoTa ceAdac BOAbWMHHCTBO
KOCMOHABTOB — yuensie. Onu
BUNOAHAIOT NOAEIHLIE
HCCABADBAHMA, Hanpumep no
HAWAIHMIO KHIHW B KOCMOCE Ha
yeaoseyeckHi oprannam. Teneps
KOCMHHYECKHE IKCNEAMLIMM
nonasaet ace boaswe awaen Gea
Hay4HOH NODAMOTOBKM,
MNpeackaisBaloT, 4TO B Ha4ase
XX| B. MoMeET HAuaTLCA
KOCMHYECKHA Typuam. Toraa
KaXAbIA, KTO ADCTAaTOYHO 3A0pOB
W KPEMNOK, CMOXET COBEPLIMTE
KOPOTKOE NyTewectane no
opbuTe. Ho xocmudeckue
NyTEWECTBUA O4YEHb-0MEHb
AOPOrM, M Bam NoHaaobaTcs He
TOABKO OTAMMHOE 3ADPOBLE, HO
i DOABLIHE ABHBIH.

Bonpoc: '
Moyemy AAR NOAETOR B KDCMOCE
BCErAA MCTIOAB3YIOTCH paKeThi?
Movemy HEABIR HCMOALIDBATE

YTO-TO BpOAe CamoneTos?

Orteer:

Typbuuu camoneTos naTpebasoT
O4BHb MHOTO BO3AYXA, HO ero
NOYTH HET B CaMbIX BEPXHMX CAORX
armocdepw. Tam noka roastcs
TOALKO pakeTsl, Oxu
BwDpacwBaT CTPYKO ralos

C OFPOMHOR CHAOH W PAIrOHRIOT
KOCMMYECKHA Kopabiab A0
KOAOCCAALHOR CKOPOCTH. Y4eHue
npoacakaoT paboTate Haa
TypOMHaMK, NPHTOAHBIMK HA Kpao
atmocdepsl. MNoka yaaaoce
CO3A3Th TOABKO YEAHOKM (LaTTAL).
OHW MOTYT NPHIEMARTLCR KaK
CAMOAETHI, HO B3ASTAIOT BCE elue

C NOMOLLBID PaKeT.

bak

C ICFH‘J'{HJH PaxeTa

KOCMHYECKHA YeAHOK

E3h
Crpys
BHXAOMHBIX (3308
YEAHOKE Mpn3aesmaerine
YEAHOK
Bonpoc:

CKOALKO BPEMEHM NOHAADDHTCS
KOCMOHABTam, YTOOW AOAETETE
ao Mayrouat

Oreer:

Kocmuueckuit kopabas Tvna

s ANDAADH» (TAKOR, KAKOR ABTAA
Ha AyHy) cMOr Bbl AOAETETH AD
MayroHa 3a 86 aer.

Bonpoc:

B wexkoTopsix haHTacTHHECKHX
(huasmax Alose aas
TPAHCIOPTHPOBKH CHAYaAA
PA3AATAIOT HA ATOMBI, A NOTOM
NEPEAAOT B APYTOE MECTO AYHOM,
BO3MOXHO AH 3TO Ha Camom
Aeaef

Oreer:

Het. AAR TakoR TPaHCNOpTHPOBKM
Hy&HO BbiAD Dbl Ha mecTe
NpubuTHA CODPaTh M COBAMHMTE
BCE ATOMBI HEADBEYECKONO Teaa
TOMHO B NpexHem nopaake. Ho
CABAATL 3TO HEBO3MOXHO, TaK Kak
ATOMB HAXO0AATCA B NOCTORHHOM
ABMXEHHH.




CAOBAPb

B 3Tom caoBape 0DbACHEHb!
IHAYEHHA BAKHEHIMX CAOB,

ynotpebAsembIx
B ACTPOHOMMH

H KocmoHaeTHke, CAaoBa,
Hane4aTaHHble XKUPHbIM
wpuchTom, 0BBACHEHDI

B APYTHX MeCTax CAOBaps.

AcTepu3m. Aerko yaHasaemuin y3op
w3 38e3a, ofibrino obpasyowmi
YACTE COIBEIAMN.

Acrepona. Heboaswoe Teepace
Ten0, oDpawaloweecH BoOKpyr
CoaHua. THICA4M TaKuX TeA
obpa3yloT Nosc acTepoMans —
4acTb COAHEYHOH CHCTEMBI MEXKAY
Mapcom 1 IOnuTepom.

ActpoHomua. Hayka, waywaowan
BeeaenHyio Eﬂhim B}IHEE.

Atmoctdpepa. Caoi raza,
OKPYXIIOWHA NAGHETY MAKH 3BL3AY.

beAwif Kapauk. Tun 38e3abl,
KOTOPan rOpazA0 MEHbLUE M
naoTHee, yem Coanue. Aaer
oTHOCHTEABHO CAabuIR Beasid caer.

BuHapHas 3se3aa. Ape 30e3abl,
oBpawaowwecs Bokpyr obwero
UEHTPa MAcChl-W yAEpKUBaEMbIE
ApYT BO3AE ApPYTa CHADA
TRFOTEHHS.

Bceaennan, CosoKynHOCTL BCErO,

YTO CYWEeCTBYET B KOCMOCE,
BIANY4AA FTAAIKTHEH ¥ IBE3ALI,

Maestisii Myms 1 Coanesnyo
CHCTEMY.
BensixmBaowas Has. Bua

DOMHApHOR 3BE3ABI, B KOTOPOA
BpeMS OT BpEMEHH OAHA 3BE3Aa
OTCACKIBAET C APYrOf 4acTb
matepuu. Mpu 3TOM NPOUCXOAMT
OTPOMHARA BCMBILKA CBETA.

Bropu4xas 3se3aa. bosee Tyckaan
38€3A3 B 3aTMEHHOH NepemeHHoR.

FasoBuiA THraHdT. TN NAGHETEI M3
ra3os M MHMAKOCTER, OKPYXaIOWMX
OTHOCHTEABHO HEDOABIWOE RAPO.

Fanaxkmwia. [pynna 3seaa,
wual-mocrei?, IBE3AHBIX CKOMASHWA

W apyroi matepau. Bo BeeaenHoR
MHAAHOHB FAAKTHK.
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FanaxTuka Maeunsii MyTe.
TasaKTHKa, B KOTOPYK) BXOAWT
Coaneunan cucrema.

Foa. MposexyTok speseny, 3a
KOTOPLIA NAANETA COBEPIAET QAMH
obopot soxpyr Coanua.

3atmenne. [OAHOE WAM HACTHHHOE
NEPEKPLIBAHWE OAHOTO
KOCMMHECKOro 00beKTa ApYrusm.
Hanpusmep, koraa AyHa npoxoaut
nepea CoAHUEM, NPOMCXOANT
aatmenne CoaHua.

JaTmenHan nepemenHas. Tun
OuHapHo# 3s8e3abl. Koraa oaka v3
3BE3A NPOXOAWT NEpea APYrod, mMx
ODWHA BHAMMBIR HaMK gﬂ(h
YMEHLILAETCH.

3se3aa. 23080 Wap, B Rape
KOTOPOTO MAYT RABPHLIE PEAKUMM,
aawwme cpet 1 Tenao. CoaHue —
3ITO 3BE3AA,

3se3aa-rurant. 3pe3sa, KOTopas
Goabwe CoAnua,

3se3aa-kapank. Ise3aa, kotopas
smeHbie Coanua.

xruramt. Caman spkas
IBEIAA-THIANT. KHBET BCETO
HECKOABKO MHAAMOHOB ABT.

3se3anan peawunna. Onpeseasiet
Gaeck 3se3AbI.

Koma. OrpomHoe obaako rasa
BOKPYT AGASIHOID AAPA KOMETEI,

Komera, [aviba 3arpRaHeHHoro
TEMHOMO AbAA, CMEWAHHOM

C MbIALIO W WwebHem, koTopas
obpawaetcs pokpyr Coasua no
BHITAHYTOR .

Kopa. HapykHas 4acTe NAaHeTs!
HAH AYHBI, B OCHOBHOM M3 CKAABHBX

NOpPOA.

Koposa. HapyxHan 4acTb
atmiinpnpznmua.

Kocmuueckan cranums. Boaswon
obMTAaEMBIA CNYTHHK B KOCMOCE.
Cayxut BadoR AAR HayHHBIX
MCCABAOBAHMA B TEHEHWE
AAMTEALHOTO BpPEeMeHm.

Kocmuveckui 30HA. KoCMH9YeckHi
annapar Ge3 akunaxa. Cobupaet
HHPOPMALMID O KOCMHYECKHX
00beKTax v NepesaeT ee yYeHHM Ha
3emao

&

Kocmuyeckuid xopabas. Annapart,
NPEAHAIHAMEHHBIA AAR
nyTewecTBui YeroBexa

B KOCMOCE,

KOCMHYECKHIA YeAHOK.
Kocmuueckmii kopabas ans
ﬂE’PEBﬂJ-KH Aloaeh W ME[TEPHEM]B

B KOCwMOCe, BaseTaet © NosMOWwbLD
PaKeThi, HO CAAMTCH KaK CaMOAeT

H MOKET HCNOALIOBATHCR NOBTOPHO.

Kpachuiit rurant. Tun 38e3asi
€ OTHOCHMTEABHO HH3KOR
TEMNEPATYPOR, BO MHOTO pa3
kpynHee Coanua.

Kparep. Yraybaerue B

NOBEPXHOCTH MAAHETLI, AYHBI HAW
ACTEPOHAA, BOIHHMKWEE OT YAapa
METEOPHTA WAK ACTEPOMHAA.

cucTema. Cuctesma,
COCTORIWAN M3 ABYX HAM Doaee
IBE3A.

Ayna', Mpupoansii CRYTHMK
NAAHETHI.

Ayna’. lap 13 ckansHeix NOpoa,
KOTOPLIA 0BpPalaeTcs BOKpYr
3eman.

Meteop. Meteopoua, reTawmi
CKBO3L ATM py 3esman. MNpu
3TOM OH CrOpaeT, AaBas BCMLILKY
ceeTa. HasuBaeTcn Takke
Nasaued 38e3A00.

Meteopur. MeTeopoua, ynasuimi
Ha NOBEPXHOCTE JEmAn.

HBIA NOTOK.
HenpoAOAKHTEALHBIA, HO
KPaCHBLIA AMBEHD METEOPOB.

DAHMKART, KOrAa 3eMAR
nepecekaetr opimMTy KOmeTsl,

Meteopona. MNbBIAHHKA HAKW
MAAEHBKHA KaMEHB, AETRLLWA No
opbiure sokpyr Coanua.

Maeunsii Myms. Wupokas nosoca
cBeTa B HOMHOM Hebe, noxoxas Ha
CABA PasbpH3raHHOND MOAOKA.

I0BAHA MMAAMOHAMM AANEKMX
3B€3A, BXOARIWMX B HAWY
FasaxkTmky.

HACA (NASA). HaumoHassHoe
YNPaBAEHHE NO a3POHABTHKE W
MCCABADBAHWID KOCMUYECKOTO
npoctparcTaa (CLUA), kotopoe
C NOMOWBLIO NPAaBHTEALCTEA
OpPraMUayeT KOCMHYECKHE
HCCABAOBAHMA.

Hedtponnas 3seasa. Manebxas,
BPAWAIOWANCH 38€3A3,
OCTABIWARCA NOCAE B3PHIBA

MACCHBHOR 3BE3ALI-CEEPXTHIAHTA.

Hosan, 38e143, HEOKHAIHHO
WBAIOWAA CBOK APKOCTL

W 3aTem 3aTyxaiowan, OaH W3 THNOB

BCTBIXMBAIOWMX MePEMEHHBIX.

*L



OnTu4yeckn aBofHan 3Be3aa. Ape
3B€3AbI, KOTOPBIE € 3eman
KAKYTCH BAMIKMMM, TaK Kak
HAXOARTCH HA OAHOH AMHMK
ipenna. OaHako OHH HMKaK DAHA
C APYroR HE CEAIAHB.

mq. My, NO KOTOPOMY DAMH
WAETCH BOKPYT
apyroro. Hanpumep, nAaHeTs:

obpawanTcs no opOMTaM BOKpYT
Coanua.

Masaowas 3sesaa, Apyroe
HAIBAHWE METEOPA,

Mepeuynan 3sesaa, boree apkas
3BE3Aa B 3ATMEHHONA NEPEMEHHDRA.

MNepemennasn 38e3sa. 3peasa,
GAECK KOTOPOR CO BPEMEHEM
HAMEHAETCH, DOLIYHO
npeackasyembiv ofipalom.

Maareta, OTHOCHTEABHO KPYMHbIA
0OLEKT, obpawaowmics BOKPYT
3B8E34bl, HO Cam 3BE3IA0N He
saamiowrics. B naweh Coaneuson
cucTeme obHAPYKEHD ACBATE
MAGHET.

MAranerapuas TyMaHHOCTS,
HapyHbii ra3osuii CAOR, KOTOpPLIA
YMHMPaIoWan 3se3aa chpaceiBaet B
npoctpancTeo. C Goabworo
PACCTORHMS CAOW CBETALWLIErOCs rasa
BOKPYT YMHUPAIOWER 3BE3AL!
MOXOXM Ha MAAHETY.

Naanwmcdepa. Mossnuxran kpyraas
KapTa apesaHoro veba, cnocobHas

NOKa3biBaTh KapTHHY Heba B Abbie
IRAAHHBE Yackl W AdThI,

Moayrens. OBAacTs HenoAHoR
TeHW, 00PAIOBIHHAR HYACTHUHBIM
JATMEHHEM 0AHOMO OObeKTa
ApYIMMm,

MNoaywapue. MososBuHa NAaHETHI
HAW AyHel. Hanpumep, Ceseproe
H IOxHoe noaywapus 3eman.

Momwoc. OrHa u3 ABYX TOUEK HA
NOBEPXHOCTH MAAHETH, “epes
KOTOPBE NPOXDAMT BoobDpaxaesmasn
OCb €€ BPAWEHNA.

Moaspuoe cusume. Mrpa ceeta s
BEPXHUX CADAX aTMOCepsl Bo3ne
noaocos Jemam. Buassaetcs
COAHEYHbIM BETPOM,

Mpotybepanen. Obrako raza,
BHPHBBI:]LI.I-E{’_‘C‘H Ha I'II.‘]IBEPKHDCTH

Coanua.

Myascap. Hefitponsas 3se3aa,
NOCBIAAKIWLAR MYyMEW HIAYHEHWUHA,
Derywue no Kpyry, Kaxk Crsusl
KOABCA, KOTAd 38340 BPaIABTCS,

MyAscupyowas nepemennas.
3se3aa, H3MEHRAIOWAR CBOW pa3mep,
TEMNepaTypy W DAECK,

Paaap. Mpubop arn obHapyxexus
YAAAEHHbBIX 0OLEKTOB C NOMOWLIO
OTPAXEHHLIX PAAMOBOAH,

Pasmaums. Mcnyckanme maaysenms
AW YaCTHU W3 Kakoro-ambo
obbeKTa.

Ceepxxosas. Baphin 3se3ani-
CBEPXTHIAHTA, BLIACARIOLINGA
(II'pUMHDE KOAMYECTBO CBETA.
3Be3aa 3aTeMm CKMMABTCR W
ofipaiyeT HeRTPOHHYIO 3Be3ay,
@ BCAM OHA O4EHb MACCHBHAR,

TO 4epPHYIO ALIpY.

Cretoson roa. Pacctonnue,
NPOXOAHMOE AYYOM CBETA 33 OAMH
roa: 9,46 TpUAAHOHA (TO ecTh
MHAAMOHOB MMAAMOHOB) KM,

Cronaexne. lpynna 38e3a uam
FAAAKTHK, HAXOAMWMXCA B BaMIKom
COCeACTRE,

Co3ssesame, [pynna 3se3a, suanman
¢ Jeman Kak yaop, Beero coasezami

i

CoaneyHas Bcnbimka. BrelanHoe
BHIACAEHHE 3HEPT Mk Ha HeboAbwoM
yuacTke nosepxHocT CoaHua.

Coaneunan cucrema. Coanue u Bee
00bEKTH, OOPAWAIOWHECS BOKDYT
HEro,

Coanevnoe natHo. TemHan obaacTh
Ha nosepxHocTy Coanua. MaTha
NOABARIOTCS M YEPEI HEKOTOpoe
BPEeMA MCHe3anT,

Coaneuniit etep. [ocToRHHbIR
NOTOK HEBMAMMBIX “lﬂfTHl.'l,.
H('H'}l'fKHEMHJ{ I'll'.IH-E'pKH{"H'.'TI:K)
CoaHua B Kocmoc,

Coaneunsid, OTHOCRIIMACA K
CoAHLY, HanpUMep: COAHEYHAR
BCNBILKA HAH COAHEYHLIRA BETEP.

Coanue. 3peaaa cpeaned
BEAMYMHLL, HAXOARIARCA B LUeHTpe
CoAHEYHOR CHCTEMBI.

CnexTpaAbHbif Kaacc.
Ipynnuposxa 3se3a no
TEMMEpPaTYpe MNOBEPXHOCTH,
Byksamun U, B, A, F, G, Ku M,

IHAYAKOT TEMNEPATYPsl OT
BRICOKMX K HHIKMAL

Crymimnk. OBbexT 8 0TKpBITOM
KOCMOCE, 0BpawanwMAC BOKpyr
apyroro obwexta, MckyccTeenHee
CAYTHUKH BHIBOARTCS HA OPOHTBI
BOKPYT MAZHET HAW AYH,

Cyrkn. Bpems, HyxHOE NAaHeTe ars
OAHOro 0BOPOTA BOKPYr CBOERA OCH.
Ecan kakom-ambo neproa ykasaH B
CYTKAX, TO pedb, KaK NPABUAO, MAET
O 3IBMHBIX CYTKax.

Tens. OGAaCTL NOAHOR TEMHOTHI,
0bpa3yIowascR Npu 3aTmeHk
OAHOMD KTa APYTHM,

Teopus boavworo sapuisa. Teopus,
yTeepaaaowasn, 4ro Beeaennas
HAYAAACH B FMFAHTCKOM B3pbiBe,

Tepmonaepuuid cunres. MNpouecc,
HAYIWMA B HEADAX 3BE3AbI.
Measuaiwme yacTuum (Rapa
ATOMOB) ra3a COSAMHRAKITCA,
obpasyn Goaee KPYNHBIE aTOMB.
MpH 3TOM BRABARETCR OrpOMHOE
KOAMMECTBO TENAd M CRETA.

Tymannocte. OrpomHoe obaako
Fd3a 1 NelAK, B KOTOPOM YacTo
(POPMMPYIOTCS 3BE3ABI.

Tarovenme. Chaa NpUTAXEHHA
MEKAY MACCHBHBIMH ODLEKTaMM.
Hanpimep, Ayna 1 3eman
NPMTATMBAIOTCA APYT K APYTY
Daaroaaps TaRroTeHHo,

Ykazavean. Ase MAM HECKOALKOD
3BE3IA B CO3BEIAMM, YKAILIBAIOIIME
HaNPaBAEHHE HA APYrOE CO3BEIAME,

@a3za. Oana u3 cryneneR umkaa
NOBTOPRIOWMXCH MIMEHEHWA.
Hanpuwmep, Ayna, obpawasce
BOKPYI 3emAM, B TEYBHHE MECALA
BMAHA B pasubix halax (To ecTs
MMEET Pa3Hbli BUA),

Makes. OBAIKO packareHHbIX
ra3oe, KOTOpPOE OKPYAXAET NATHO Ha
Coanue, HaBucan Haa ero
NOBEPXHOCTBIO.

DHIWYECKH ABOHHARN 3IBE3AA.
To e, 4To GuHaphas 3se3aa.

XpocT, INoToK BUAMMBIX Fa3os,

HCNYCKAEMbIA KOMETOR, KOraa oHa

Fxmwr OTHOCHMTeABHO BAn3Ko oT
OAHUA.

Abipa. Hesnanmas obaacts
KOCMOCA, HMEIOWWAnA HY10
BTArMBAIOWY0 cuny. OGpasyetcs
MPH CKATHH 3BE3ABI-CBEPXTHIaHTa.

xkparop. Boobpaxaeman AuHWS,
OAMHAKOBO yaaneHHan ot obomx
MOAIOCOB MAZHETHI.

fapo. Llentpaabtioe Teno, BOKpyr

KOTOPOrO PacnoAaranTch Apyrie
Tead. B acTpoHOMMM RAPOM
HA3LIBAKOT NACTHYIO 4acTk B UEHTPE
FAAAKTHKH, MAAHETHI MAW B FOACBE
KOMETBI.
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