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Ho4noe Hebo. .. mpekpacHOe U 3aralouHoe.

The night sky ... both beautiful and mysterious.

Bo Bce BpeMeHa — CKOJIBbKO CYILIECTBYET YEIOBEK —
3TO M TeMa [Uis pPa3roBOpOB y KOCTpa, M
CoJlep)KaHue JPeBHUX MHU(DOB, M TPEmHeT Mepen
TaHOU MUPO3JaHUS.

The subject of camp-fire stories, ancient myths and
awe for as long as there have been people.

MHoro net Ha3aj, TS Ha 3BE37JHOE He0O, JIIOAN
KXyl HOYb 3aMedaid Ha HeM m3MmeHeHus. [lo
HeOy JBHUraluch IUIAHETHI, TpUObIBalia 1 yObIBaIa
JlyHa, BCTIBIXMBAJIM ¥ TACITH METEOPHI.

Living beneath the open dark sky the earliest humans
were aware of nightly changes as planets marched
across the sky, the Moon waxed and waned, and
occasional meteors flared across the horizon.

brnaromaps mepBbIM NPOCTHIM HAOIOJICHUSM, B

Slowly the simple early observations revealed

HeOEeCHBIX  SBICHHSIX  YJOaloch  3aMeTHTh | patterns that could be depended upon, leading to the
3aKOHOMEpHOCTH. Tak  mosBHIMCH  TepBeie | first calendars.

KaJIeHJapH.

Kanenmaps  momor  pazButuio  cenbckoro | With the yearly cycle mapped out, settlements and
xo3siicTBa.  BosHumkanm — moceneHus, crtand | agriculture could develop and early civilizations

HaOWpaTh CHIy MOJIoAble [uBHIu3anuu. Ha
MEPBBIX KapTax 3BE3IHOr0 Heba SIpKUE 3BE3[Ibl

thrived. At the same time, the first maps of the sky
grouped the brightest stars into familiar




O6”be,I[I/IHI/IJ'II/ICB B IIPUBBIYHBIC OJI9 HAC CO3BC3OUA.
3B€3£[HBI€ KapTbl NOPUMCHAJIMCH B HaBUT'AllWUU,
nmoMoras nyT€eCTBUsAM 1 TOProBJIC.

constellations, helping to develop navigational skills,
expanding trade and aiding exploration.

Ho mepBbie acTpoHOMBI HE TOHHMAIH MPUIHH
HaOJIIOaBIINXCS HA HEOE SIBICHUN.

But the first astronomers had no real concept of the
order behind the patterns of the sky.

B Te Bpemena yueHsle U  QuIOCO(HBI
BOCIIPUHUMAJIA KOCMOC Yepe3 APEBHUE MUBI.

These early scientists and philosophers were still
bound by a view of the cosmos that was tightly
interwoven with mythology.

JlpeBHUE TIpEKHM NPUMEHWIM PALMOHAIBHBIN
MOAXOJ W CHEJIaau IEPBbIE LIArd K OTICIICHUIO
MOJIOJION aCTPOHOMMH OT JAPEBHUX MH(OB 0 Hebe.

The ancient Greeks, with their rigorous intellectual
approach, took the first steps towards separating the
young science of astronomy from the ancient sky
myths.

Benuuaiimme  ympl  omoxu, —  Iludarop,
Oparocthen, Anomtonuit u  Iltomemeirt —
pa3paboTaii  MEpBYIHO  HAy4YHYI0  CHUCTEMY,
CIIOCOOHYIO TpeACKa3bIlBaTh aCTPOHOMMYECKHE
SIBJICHUS.

The greatest minds of the age, such as Pythagoras.
Eratosthenes. Apollonius. And Ptolemy helped in
developing a more complete scientific system
capable of predicting astronomical phenomena.

Habmionas 3a xaxymuMmcst IBUKEHHEM HeOeCHBIX
OOBEKTOB  BOKPYr 3eMJIHM, JIPEBHETPEUYECKHE
aCTPOHOMBI IIOMECTWJIM Hally IUIAHETY B LIEHTP
Bcenennoi, CO3J1aB TeM CaMBbIM
I'EOueHTpHruecKyto CUCTEMY.

By observing the apparent motion of the celestial
objects around our planet, the ancient Greek
astronomers placed Earth at the centre of the cosmos,
creating the geocentric system.

Apuctapx CaMocckuil ObLT MEPBBIM, KTO €IIE B
TpEThEM BEKE [0 Hameld 3pbl MPEITIOKUIT
I'EJIMOuenTpuueckyo MOJenb, CUYUTas, 4YTO B
LeHTpe MUpa HaxoauTcs He 3emis, a Comnue. Ho
3Ta TEOpHUs OCTABAJIaCh HENPU3HAHHON B TEUCHUE
MHOTHX CTOJICTHIA.

Aristarchos of Samos was the first Greek astronomer
to propose the heliocentric model, placing the Sun
rather, than the Earth, at the centre of the known
Universe, but he was largely ignored for many
centuries.

N tonpko B mectHaguatoM Beke KomepHuk
BO3POAMI TOUKY 3peHust Apucrapxa. OHa ObLia
nojjepkaHa HAaOMIOACHUSMM JBUKEHMS IJIAHET,
KOTOpBIE BBINOJIHWI JaTCKUKH acTpoHoM Tuxo
Bbpare. HaGmonenus, noKperieHHbIE pacyeTaMu
HNoranna Kemepa, nmoaTBepaniav NpaBUIBHOCTD
I'EJIMOneHTpuyecKoid CHUCTEMBI: BCE TIUIAHETHI,
BKJIIOUasl 3eMJII0, BpalaroTcs BOKpyr CoiHua.

It wasn’t until the 16th century that astronomers such
as Copernicus and Kepler revived Aristarchos’ view.
By studying the astronomical observations of the
Danish astronomer Tycho Brahe, supported by solid
maths, the heliocentric system gained new relevance.
According to this all planets, including Earth, revolve
around the Sun.

Ho mHacrosdmas peBomomuss B  aCTPOHOMHUH
MPOU30IIJIa B ThICAYA ILIECTHCOT AEBITOM TO.Y,
korna [amunieil BmepBble HampaBuiI B HE0O
teneckor. CraenaB 3T0, OH PACIIUPUI TOPU3OHTHI
MU3BECTHOU BceneHHON, pa3 u HaBceraa IOJ0KUB
KOHeIT T€OLEHTPUYECKUM B3TJIAAaM,
COXPAHUBIIUMCS OT JAPEBHETO MUPA.

However, the true revolution in astronomy took place
in 1609, when Galileo became the first astronomer to
turn a telescope towards the sky. In doing so, he
broadened the horizons of the known Universe and
abolished once and for all the geocentric views of the
ancient world.

Tenmeckonm — 3TO0 TpPUOOP, KOTOPHIM coOupaer
TYCKJIBIF CBET YAQJICHHBIX HEOECHBIX 00BEKTOB U

The telescope is an instrument that collects light and
provides detailed images of remote and thin celestial




CTPOUT WX JeTalbHble W300pakeHus. YToOsI
pasriseTh Takue OOBEKTHI, HYXKHO COOpaTh OT
HUX Kak MOXXHO Ooublle cBeTa, a 3HAYUT,
OOJBIIMMHU JOJDKHBI OBITH  JIMH3BI WM 3€pKalia
TeJecKomna.

objects. Seeing deeper and further depends on
collecting more light, usually requiring larger lenses
Or MIrTors.

CeromHsi B pAaclopsDKEHUM YUYEHBIX HaXOIATCS
OTPOMHBIE TEJIECKOTIbI OCHAILICHHbIE
COBPEMEHHBIM  00OPYJOBAaHMEM U  CJIOXHBIM
nporpaMMHbIM oOecrieueHreM. OHH TO3BOJISIOT
u3ydarb BeeneHnnyto, pacKkpbiBas €€ CeKpeThl

Today, scientists have huge telescopes, supported by
state-of-the-art instrumentation and sophisticated
software, to study the Universe and discover its
secrets.

JlmameTpsl 3epKaj TaKUX TEJIECKOIOB JOCTHTAIOT
BOCBMH M JIaXe JECATH METPOB. MBI MOXEM
YBUJETh KOCMUYECKUE OOBEKTHI TAKUMH, KaK OHH
BBITJISIZICIA B CaMOM Hadajie CYIICCTBOBAHHS
Haireit Becenennoii!

These telescopes have mirrors with diameters of 8 to
10 meters across and they can detect objects as they
were just a few 100 million years after the Universe
we know began in the Big Bang!

UtoOsl MOJIYYUTh Oonee KaueCTBEHHbIE
M300pakKeHUs, THUTAHTCKHUE TEJIECKOIbl OOBIYHO
YCTaHABJIMBAIOT B TOPaX — BBICOKO HAJl MJIOTHBIMH
clossMH  atMochepbl M BAQIM OT TOPOJCKOU
3aCBETKHU.

For the best results, these giant telescopes are most
often located in remote mountain regions above
much of the atmosphere and away from widespread
urban light pollution.

C ux IIOMOIIBKO MbI MOXCEM 3arisIHyThb CKBO3b
MeJIeHy BpeMEHH TIyOOKO B KOCMOC, YTOOBI
YBHJIETh BCeneHHyl0 TakoW, KakoW €€ He 3Haau
JIOIA TIPOILIIOTO, — OypJisimed u omacHO. Ml
KaxxeMmcs cebe HHUYTOXXKHBIMHU 110 CpPaBHEHHIO C
MaciTabaMu TpaHANO3HON UTPHI )KU3HU U CMEPTH
3TOTrO IPOCTHOTO MUpA.

With their help we can see deep into space and
through the fog of time to reveal a Universe
inconceivable to the people of the ancient world. A
Universe which is vibrantly active and violent, and
where the game of life and death is played out on a
scale that humbles all who observe it.

3a mocneaHne ACCATUIICTUS MBI COPOCHIM OKOBBI
IpaBUTALMU, IMPOHUKIM B KOCMOC U OTKPBUIM
HOBYIO 3Dy HCCIIEIOBAHUM.

In the last fifty years, we have reached out into space,
leaving the bonds of gravity behind and opened a
new era of exploration.

Bnaroaapﬂ BBIXOY B KOCMOC, MbI YBUJC/IM Hally
TUTAHETY CO CTOPOHBI — B BHJC BPAIAIOIICTOCS
Bokpyr ConHIla Xpymkoro OJ€HO-TOJIyOO0TO
[IapuKa, MyTrarolle YsS3BHMOTO B XOJOIHOM H
BpaKIeOHOM MHpE KOCMOCA.

Thanks to the space programme we have seen our
planet from an outsider’s perspective, as a fragile,
pale blue world orbiting the Sun, frighteningly
vulnerable in the cold and hostile environment of
space.

KocMmuueckue TeXHONMOTUM M3MEHWIM Hall 00pa3
KU3HHU M BOCIIPUATUE MUPA, OT TOUKH Ha KapTe 110
KpOILIEYHOM M TIOYTH HE3aMETHOM IUIAaHETHl B
OTPOMHOM KOCMOCE.

Space technology has altered our way of life, and
changed our perception of the world, from a place
defined by maps and borders, to that of a small and
insignificant body in space.

Ho mnonp3a OT KOCMHYECKHUX I/ICCJ'Ie,Z[OBaHI/Iﬁ BO
MHOTI'0 pa3 NpEeBLIIACT CTOUMOCTD HAIIMX 3aTpar.

The benefits derived from the space programme have
a value many times higher than the cost and effort
involved.

[TosiBHIIMCH TEXHOJOTUH, MO3BOJIUBIINE BBIHECTH
TEJIECKOTIbI 3a npeenbl aTMoc(hephl.
Kocmuueckue teneckonsl BUIAT Bceenennyro Ha
TaKMX JUIMHAX AJIEKTPOMArHUTHBIX BOJIH, KOTOpBIE

With space exploration came the technology that has
placed telescopes above the atmosphere of our
planet. Space telescopes that can record a fresh view
of the Universe, observing in wavelengths that




HE TPOIyCKaeT BO3AyIIHAas 000J0YKa Hamleu
TUTAHETHI.

cannot penetrate the Earth’s atmosphere.

Kaxxnoe HOBOe MOKOJIEHUE TENECKOINOB, HAYMHAS
oT MIPOCTOTO MHCTpYMEHTA [anunes,
MIO3BOJIMBILIETO YBUAETh ciiyTHUKM fOnmTepa, u 10
KOCMHYECKOro Teyeckona Xa00ia, OTKpPHIBAJIO
HOBBIE OKHa BO BcemenHyro, Opocas BBI3OB
MpeKHEMY TOHMMaHuI0 MHpa. W ¢  KaxIpiM
HOBBIM IIaroMm Mbl YyAAJSJIUCh OT CTAporo
MPEJICTAaBICHHUSI O TOM, YTO HaXOJUMCSl B LIEHTpE
MUpa, — M0100HO MyTHUKAaM, U3THaHHBIM Ha Kpan
OTPOMHOM U HETOCTENPUUMHON BceneHHou.

Each new generation of telescopes, from Galileo’s
first simple instruments that showed us the moons of
Jupiter, to the Hubble Space Telescope, has opened
new windows on the Universe, and challenged our
understanding. Step by step we have been displaced
from the centre of the world and placed as exiles on
the edge of a vast and inhospitable Universe.

Cerogust MpI 3HaeM, 4yTo COJIHIIE — BCErO JIWIIb
TUMHWYHAS KapJUKOBas 3BE3/1a Pa3MEpOM OKOJIO
MOJIyTOpa MWJIJTHOHOB KHUJIOMETPOB, KOTOpas
HaXOOUTCA B CTa IISITUOCCATU MUJIJIMOHAX
KUJIOMETPOB OT 3€MJIH.

Today, we know that the Sun is an average dwarf star
with a diameter of just under one and a half million
kilometres, and that it lies one hundred and fifty
million kilometres from Earth.

ConmHule — »TO0 map u3 Boaopoda. Bricokue
TeMHepaTypa 1 OAaBJICHUC B €ro smpe HpI/IBeJ'II/I K
3aIyCcKy TEPMOSIACPHBIX peaKIuid,
NpEeBpaIAIONIUX JIETKHE DJJEMEHTH B Oolee

TAMXKCIIBIC. HpI/I 9TOM B KOCMOC TIIOCTOSIHHO
H3JIy4acTCA DOHCPIUs.

The Sun is a sphere of gas, with a core where
temperatures and pressures are so high that the
nuclear fusion of hydrogen is triggered, converting
lighter elements to heavier elements, all the while
pumping out energy into space.

OTO M ecTh Ta camasi SHEprus, KOTopas COrpeBaeT
3eMito, MOAJEPXKMBAas JKU3Hb B OKEaHaX M Ha
KOHTHHEHTAX.

Energy that warms and sustains the Earth, supporting
life in all its oceans, and across continents.

Nuorma nHa mnoBepxHoctu CoJiHIIA BO3HHUKAIOT
CHJIbHBIE  JIOKAJIbHEIE MarHuTHBIE  IIOJIA,
(dbopMUpYIOIIUE COJHEYHBIE TATHA. 37€Ch MOXKET
HAKaIlJIMBaTbCS OTPOMHAs  DHEPIUs, KOTOpas
crocoOHa  TMOPOJAWUTH  MOUIHBIE  B3PBIBBI, —
COJIHEYHBIE BCIBIIIKH.

Periodically, on the surface of the Sun, a localised
strong magnetic field forms, creating a sunspot. Here
energy can accumulate, which is then often released
into space in the form of huge explosions, known as
flares.

Benplmku  MOTyT CONpPOBOXKAATHCS  BhIOpOCaMu
YacTHUIl BBICOKOW DHHEPrMM B MEXKIUIAHETHOE
npocTpaHcTBO. [lOTOKM TakuMx YacTHIl HHOTAA
JNOCTUTAlOT 3€MJIM, Hapylias paguocBsi3b WU
MOPOYXK/1asi NOJSIPHBIE CUSIHHUS.

Solar flares can be accompanied by a burst of high
energy particles flung out into space, sometimes
reaching Earth and disrupting communications, as
well as generating spectacular northern and southern
lights.

Ceromust ConHIle SBISETCS CTaOMIBHON 3BE3IOM.
OHo Oyner paBHOMEpPHO H3JIy4yaTh SHEPrHIO0 Ha
MPOTSDKEHUH OMIKANIINX TSATH MUJUTHAPIOB JICT.
Ho pano wiu mo31H0 BOJIOPO/I, — TOIUIMBO TSI €T0
TEPMOSIICPHON TOIIKH, 3aKOHYHTCS, M TOTIa
ConHIle pacmMpUTCS, YTOOBI CTaTh KPacHBIM

THTAaHTOM, TIOTJIomas BCe OJIM3KHE K HEMY
TJIAHETHI, BKIIOYAst 3€MITIO. 3atem, cOpocuB
BHEIIIHIOIO ~ 00O0JIOUKY, OHO  COXMETCS B

KPOLIEUHYIO 3Be3/ly — 0€10ro Kapiuka.

Currently the Sun is in a very stable state and will
continue to radiate energy at a steady rate for another
5 billion years or so. But eventually the fuel
powering the core will run out, and the Sun will
slowly cool and expand to become a red giant,
engulfing all the inner planets, including the Earth.




Mepkypuit — camas 6nuskas k ConHIly IUIaHETa,
OC3)KMU3HCHHBIM MHpP, TPAKTUYECKH JTUIICHHBIA
aTMoc(hephl.

Mercury is the closest planet to the Sun, a lifeless
world with a very thin atmosphere.

Ero mnoBepxHOCTb WHCHELIPEHA KpaTepamH, —
CllelaMH  yJapoB JIECSATKOB ThICAY  YMABIIUX
acCTEpOMIOB U KOMET.

Its surface is littered with craters created by
collisions with tens of thousands of asteroids and
comets.

B JBEC ThICAYU YCTBCPTOM rony YUCHBIC
oTOpaBWin K MepKypHl0 KOCMHYECKHH 30H]]
Messenger (MEccenmkep), 9TOOBI UCCIIEOBATH
ATOT 4YyXOoM Mup. AmnmapaT mnepeaa Ham
MHOXXCCTBO HAYYHBIX JAaHHBIX, a4 TAKXC CHHUMKHU
MOBEPXHOCTH IUIAHETHI C BHICOKUM pPa3peIIeHUEM.

In 2004, scientists sent the space probe Messenger to
Mercury to study this alien world. Messenger has
provided a wealth of scientific data as well as high
resolution images of the surface of the planet.

Benepa nemuoro mensie 3emnu. Ee atmocdepa
COCTOMT U3 YTJIEKUCIIOTO Ta3a, a objaKka coxepxar
mapbl  cepHOM  KucnoTel. Temmeparypa Ha
MOBEPXHOCTU BeHepsl NOCTUraeT mo4tu MATUCOT
rpanycos Llenbcus.

Venus is roughly the same size as Earth but its
atmosphere is choked with greenhouse gases and
sulphuric acid. As a result, its surface temperature
reaches a searing 400 degrees Celsius.

BHGCL 06Hapy>1<eHa HHTCHCHUBHAsA TI'COJOTHYCCKas
aKTHUBHOCTH. V3MusaHUS J1aBBI OCTOSHHO MEHSIOT
o0nuK IIaHeTel. M3-3a  sTOrO TIOBCPXHOCTH
BeHepH IOJIHOCTBIO OOHOBIIICTCS KaXJbIC
HECKOJBbKO COTCH MHUJIJIMOHOB JICT.

Venus undergoes intense geological activity, with
vast lava outflows continuously transforming its
surface. Through these processes, Venus’s crust is
totally renewed every few hundred million years.

Tperps mimanera or ConHua — Hama 3eMis, ¢
OKEaHOM M3 KHJAKOW BOJABl M aTMochepoi,
HACBIILEHHOW KHUCJIOPOJOM. 3€MJsl — 3TO 0a3uC
#u3HU B COJIHEUHON CUCTEME.

The third planet from the Sun is the Earth, with its
liquid water oceans and oxygen-rich atmosphere. The
Earth is an oasis of evolved life in the Solar System.

EcrectBennbiii cnyTtHuk 3eman — Jlyna. Ona
IPUMEPHO B TPU C MOJIOBHHOH pa3a MEHbIIE €€ U
mumeHa arMmocdepsl. [IoBepXHOCTH  MOKpHITA
KpaTepamMM, KOTOpble, Kak Ha MepKypuu,
BO3HUKIIA B XO7I¢ O€CUHMCICHHBIX CTOJKHOBEHUH B
panHue mnepuoasl ¢GopmupoBaHus CoyHEUHOM
CUCTEMBI.

The Moon is our natural satellite, roughly 4 times
smaller than Earth and lacking an atmosphere. The
Moon's surface is covered in craters which, as on
Mercury, are the result of thousands of collisions
during the early stages of the formation of the Solar
System.

Jlyna — 3TO eOMHCTBEHHOE HeOecHoe Teno, Ha
KOTOPOM ITOOBIBAJIN JIFOTH.

The Moon is the only celestial object that has been
visited by manned space missions.

Mapc — uerBepras or ConHua rianera. Camoe
ONMM3KOEe paccTOsHME, Ha KOTOpPOE€ OH HHOrza
MOAXOIUT K 3eMile — OKOJIO CEMUIECITH
MWIJIHOHOB KHJIOMETPOB.

Mars is the fourth planet from the Sun and the closest
to Earth, at a distance of about 70 million kilometres
away at its closest approach.

YueHble ynopHo wu3ydyanu Mapc B mociegHue
ACCATUIICTHUA U PACKPBIJIM MHOTHUC €TI0 CCKPCTHI.
MBI TUCTaHIIMOHHO COCTABUJIM MOJHYIO KapTy €ro
IMOBCPXHOCTH. 3I[€CI> BUJIHBI MHOT'OYHCJIICHHBIC
KpaTepbl, OrPOMHBbIE TOTYXIIUE BYJIKaHbl H

Scientists have been exploring Mars systematically
for the last 40 years and we now know many of its
secrets. We have mapped its surface remotely,
showing its numerous craters, enormous extinct
volcanoes and its deep canyons.




rIyOOKHEe KaHbOHBI.

JlaBHBIM-TaBHO Ha 9TOM KpacHOW IUIaHeTe Oblia
xuakas Bojga. Ceiluac oHa mpeBpaTuiach B Je.
Bo3mokHO, Kakue-TO mpocThie (POPMBI KU3HH U
CYLIECTBYIOT B  TIPYHTOBBIX  BOJax  IIOX
MOBEPXHOCThIO Mapca, HO ToOKa HaM 3TO
HEHU3BECTHO.

There was almost certainly water on the red planet
long ago. Now, only small quantities of underground
water remain. It is possible that a simple form of life
could persist somewhere below the surface.

YueHble MNPOAOIDKAIOT HCCIenoBaTh Mapc ¢
IIOMOIIIBIO AUCTAHIIMOHHO praBJISIeMBIX
MEXIIJIaHETHBIX 30HII0B. B Oymymiem Mapc cranet
LIEJIBIO AJIS IOJIETa YEJIOBEKA.

Scientists continue to explore Mars with small
remote-controlled vehicles, and it will be the target of
several future manned missions.

KOmurep — camas Gomnbinas 1uranera CoONMHEUHOM
cuctembl. Ero nuamerp Oosiee 4eM B OJUHHAALIATH
pa3 MpeBbIIIaeT JUaMeTp 3eMiu. Y HEro IJjioTHas
U OYeHb JUHAMH4YHasg atMmocdepa, B OCHOBHOM
COCTOSIIIAs W3 BOJOPOJA W TeNnus ¢ Jo0aBKaMu
MeTaHa.

Jupiter is the largest planet in the Solar System, with
a diameter of more than 11 times that of the Earth. Its
atmosphere is dense and very dynamic and is mainly
composed of hydrogen, helium and methane.

Jlerko y3HaBaemas aeranb B atMocdepe FOnurepa
— bonbsmoe Kpacnoe IIsTHO. DTOT OrpoMHBIM
aHTHULUKIIOH, B /IBa pa3a MPEeBbIIAIOIINN pa3Mephl
3emuin, OylIyeT y’e HECKOJIbKO COTEH JIeT.

One easily identifiable feature of its atmosphere is
the great red spot, a huge storm, twice the size of
Earth, which has lasted for hundreds of years.

Cpenu mouTH ceMufecsITH CHyTHUKOB lOmutepa
7IBa MPEJCTaBIAIOT 0coObIil uHTEpec: 3To EBpona,
A€ I1OA JIEASHBIM IAHLUUPEM  CKPBIBACTCS
riyO0oKuii BOAsIHON okeaH, u Mo ¢ ee BykaHaMU U
MIOCTOSIHHBIMU U3BEPYKEHUSIMU JIaBhI.

Among Jupiter’s varied collection of satellites are
two of particular interest: Europa, which hides a large
ocean of water beneath its icy surface, and lo, with
its many volcanoes and continuous lava outflows.

CarypH — HaBepHO, camasi KpacuBasi IUTAaHETa BO
BCceH ConHeuHon CHUCTEME, Onarogaps
I'PAaHIHO3HON CHCTEME KOJIEL.

Saturn is perhaps the most impressive planet in the
entire Solar System thanks to its majestic ring
system.

Konpuia CatypHa cocToAT ©3 KaMEHHBIX U
neasHbIX vactull. Ckopee Bcero, 3T0 (hparMeHTHI
OBIBIIMX CITyTHHKOB, Pa30pBaHHBIX T'paBUTAIHEH
TUTAHETHI.

Saturn’s rings are made up of pieces of rock and ice,
mainly from former satellites that were torn apart by
the planet’s gravity.

Mup omnoro u3 cnytHukoB CarypHa, Tutana,
OYCHb MHTEPECEH. 3/1ech OOHapykeHa aTMocdepa,
HACBHIIIEHHAs] OpraHWYecKMMM BemecTBamu. Ha
XOJIOTHOM TOBEPXHOCTH OTKPBITHI 03€pa U3
KHUJIKOTO METaHa.

One of Saturn’s moons, Titan, is an interesting world.
Scientists have detected an atmosphere rich in
organic matter and a surface with lakes of liquid
methane.

Cnenyromas ot ConHua nianera — Ypas. Kak u y
CatypHa, 37€ch TOXE €CTh Oobllas, HO MEHee
BIIEYATJISAIONIAs] CUCTEMA KOJIELL.

The next planet out from the Sun is Uranus, which
also has a large, but less dramatic ring system.

Hentyn — camas panekas ot ConlHua MiaHeTa.
Ona moxoka Ha YpaH, HO ee arMochepa Oosee
AdKTHBHaA.

The outermost planet in the Solar System, Neptune,
looks quite like Uranus yet has a much more active
atmosphere.




3a HentyHom HaumHaercss 00J1acTb, B KOTOpOI
NBIKYTCSE BOKpYr CoJHIA JIeIIHbIE KapIHUKOBbIE
TJIAHETHI, Inyron ¢ Xaponom, Opwuna,
Maxkemake, Opk, Xaymes u Ceana.

Beyond Neptune is a region containing dwarf planets
such as Pluto, Eris, Makemake and Haumea.

DT OOBEKTHI, — BEPOSITHO, KaK U COTHHU €Il
HEOTKPBITHIX KapJIMKOBBIX IUIAHET, a TaKxke
THICSIYU 00Jiee MEJIKUX O0BEKTOB, — PACTIONOKEHBI
Ha niepudepun CoTHEYHON CUCTEMBI, Ha3bIBAEMOM
nosicom Koiinepa.

These dwarf planets, as well as probably hundreds
more as yet undiscovered, and thousands of smaller
objects, are located in a large zone at the edge of the
Solar System called the Kuiper Belt.

Taxke B [JaBHOM mosice acTepoOUIOB, MEKIY
Mapcom u FOnutepom, IBUKYTCS COTHU ThICAY
KaMEHHBIX U KEJE3HBIX TJBI0 pa3iuyHbIX GopM U
pa3MepoB.

Further in, between Mars and Jupiter, the asteroid
belt contains thousands of asteroids of various shapes
and sizes.

Kocmuaeckum ammaparaMm ynanoch A00paThes 10
HEKOTOPBIX U3 HUX U JIETAILHO UX U3YUUTh.

Space probes have managed to approach some of
them and study them in detail.

30HABI Ja)ke COBEPUIATN MOCAIKy Ha HEKOTOpBIE
acTepouabl M AApO  KOMEThl, M3y4as HX
MTOBEPXHOCTb.

One probe even landed on the asteroid Eros and
analysed its surface.

Hakoneny, B CojHE4YHON CHCTEME CYIIECTBYET
MHOECTBO HEOECHBIX TeJl, COCTOSIINX U30 JIbJa U
IIBIJIN. I/IHOFILa MbI Ha6J'IIOI[aCM HUX B BUAC KOMET

Finally, there are a huge number of celestial objects
composed of ice and dust that we sometimes see
from Earth as comets.

HeOe CUMTANNCh
karactpop u

B npomuiom  komeTel B
MPEABECTHUKAMHU  MPUPOTHBIX
MOJUTUYECKUX TOTPSICEHUI.

In the past, their presence in the sky was thought to
herald destruction and political upheaval.

COJ'IHIIC U BCC Cro IUIAaHCTbl NPHUHALJICKAT K
THTaHTCKOMY CKOIUICHHIO, COACPIKAIIUX HE MCHCC

The Sun and its planets belong to a giant complex of
at least two hundred billion stars that make up our

IBYXCOT  MWUIMApIOB  3Be3l. OJTOo  Hamia | galaxy, the Milky Way.
lNanaxtuka, — Mneunsiit [1yTs.
Henasno Obutn  oOHapyxeHbl  1UIaHeTHl, | Recently, we have detected planets in orbit around

BpallalOIIMecss BOKPYT JAPYTHX 3Be3J Hauleu
lNanaktuku. M3ydeHne 3TUX HOBBIX M IOpOH

OYCHb  HEOOBIYHBIX  MHPOB  —  OBICTPO
pa3BuBaiomascs  o0sacTb  HAOIIOAATENbHOM
aCTPOHOMHH.

other stars in our galaxy, and the study of these new
and sometimes exotic worlds is a burgeoning field of
observational astronomy.

3Be3/1pl OBIBAIOT PA3HBIX TUIIOB M Pa3MEPOB, HO HU
OJlHa M3 3B€3]] HE XMBET BeuHO. JKU3HB 3BE3]
MPOJOJKAECTCS OT HECKOJbKMX MUJUIMOHOB [0
HECKOJIbKMX MWwuMapaoB Jjer. Ho korma wux
BOJIOPOJTHOE TOTTUBO MCCAKAET, OHH YMUPAIOT.

Stars come in many different types and sizes, but
none of them live forever. Their lifetimes range from
a few million to billions of years. But when their fuel
is exhausted, they die.

B OonpmmHCTBE cCilydyaeB 3BE3/bl YMHUPAIOT
CTPEMHTEIBHO, — COpachiBalOT 000JIOUKY JIHOO
B3PBIBAIOTCS, IIPEBpPAlIasiCh, B 3aBHCHUMOCTH OT
CBOEH Macchl, B Oesible KapJiMKH, HEHTPOHHBIE
3BE3/bl WIH YEPHBIC JBIPHI.

Most of the time they do so in a violent manner,
leaving behind exotic stellar remnants such as white
dwarfs, neutron stars and black holes.




OOBIYHO  3Be3nbl OOBEOMHAIOTCS B Tak
HA3bIBAEMbIC 3BE3JHBIC CKOIUICHHUS, KOTOPHIC
MOAPA3JeNIOT HAa JIBa THIA: [IAPOBBIE W
paccesiHHBIE. B IIapOBBIX CKOIUIEHHSX

rpaBUTanus COMMKACT 3Be3/bl, (POPMUPYS U3 HUX
CpPaBHUTENBHO TJIOTHBIN 11ap. Bo3pact ckorienus
MOKHO ONpEAETUTh, UCXOMAS W3 paclpeieeHHUs
TUIOB 3Be37 BHYTPU KaKAOTO W3 HHUX. Tak
ACTPOHOMBI ITOJTYYaIOT KJII0Y K UX UCTOPHUH.

Stars usually form in groups called stellar clusters,
which fall into two categories: globular or open
clusters. Globular clusters have a high concentration
of stars, tightly bound into a ball by gravity, and their
age can be deduced from the distribution of the types
of stars within each cluster, giving astronomers a key
to their history.

310 TUNMYHBIE OOBEKTHl BHYTPH TaJIAKTHUK.
Hekoropeie TUT'aHTCKUE JJUIANITHYECKUE
TQIAKTUKA ~ COJIepkKaT [0 TPUALATU  THICAY

IAPOBBIX CKOIJICHUM.

They are very common objects within galaxies. Some
giant elliptical galaxies can host up to thirty thousand
globular clusters.

PaccesHHBIE CKOIIEHHUS COCTOST W3 MEHBIIETO
KOJIMYCCTBA 3BC3A, MMPAKTUUCCKHU BCC U3 KOTOPBIX
OKa3bIBarOTCA OAHOT'O BO3pacTa.

Open clusters contain a smaller number of stars, all
of much the same age.

3Be3apl B PACCESIHHBIX CKOIUIGHHMSIX — CJ1a0o
CBS3aHBl TpaBHUTAIMEl Mexay coOoil. Takue
CKOIUICHHUSI TEPSIOT HEKOTOphIE, WU Jake BCe
CBOM 3B€3/Ibl, W3-3a TMPUTHKECHUS  JIPYTUX
3BE3IHBIX CKOIUIEHMHM HJIM Ta30BBIX OOJAaKOB B
X0Jle MX BpAIllEHUS BOKPYT ILEeHTpa MiedHoro
[TyTu.

Stars in open clusters are loosely bound by gravity.
Such clusters lose some or even all of their stars to
the effects of gravity from other star clusters or gas
clouds as they orbit the Milky Way’s centre.

Kax IpaBHUJIO, paCCCAHHBIC 3BC3HBIC CKOIJICHUSA
CYHICCTBYIOT HCCKOJIBKO COTCH MUJIJIMOHOB JICT.

In general, open clusters survive for a few hundred
million years.

B mpoctpaHcTBe MeXAy 3BE3AaMHM BCTPEHAIOTCS
rpoMajiHble 00J1aKa MbUIM U ra3a — TYMaHHOCTH.

Between the stars there are huge clouds of interstellar
dust and gas.

OHu cocTosT U3 BOAOpOda, TeEluA,
HMOHM30BaHHBIX TIa30B W TIIbIJIK C
IUIOTHOCTBIO U PA3HBIMHA CBOMCTBaMU.

JIpPYTUX
pas3Hoit

The gas in these nebulae consists of hydrogen,
helium and other ionised gases.

[Ipy moaxondIux yCIOBUSAX 3TH CTYCTKH Tasa U
IBUIM  MOTYT  CXKaTbCsi  IOA  JACUCTBHEM
COOCTBEHHOW rpaBuTanMu. B wurore Mmoryr
BCIIBIXHYTh TEPMOSJIEPHBIE PEAaKIMH, W TOIrAA
3aropaeTcst HoBas 3Be3/a.

If conditions are right these clouds can also collapse
under their own gravity, until nuclear fusion ignites
and new stars are born.

BG.HI/I‘-IGCTBGHHBIG aAKTBhI pO)KILCHI/ISI HOBBIX 3B€3/1 U3
VIUIOTHSIFOITUXCSI Ta3a M TBUTH MPOJOJDKAIOTCS U
O CEU JIEHD.

The great act of creation continues to this day.

"3 COpOIIIEHHBIX BEPXHUX CJI0€B
pacmupsitonxcs  38e3l1, 1moao0HbIx  CounHiy,
obopasytorcs [IJTAHETAPHBIE  TymaHHOCTH.
BayTpennsas  wacte  3Be3nmbl,  cOpoOCHBIICH
000I1049KY, TIpeBpaIIaeTcs B OEIOT0 Kapiuka.

Planetary nebulae are a type of emission nebula that
are created when stars similar to the Sun expand,
eject their outer layers and eventually become white
dwarfs.




OcTtaTtky B30pBaBUIEHCS 3BE3/IbI — CBEPXHOBOW —
MOPOXAAIOT  OCOOBIi  BUA ~ TyMaHHOCTEH,
MOCTABJSIIOIIEH B MEX3BE3JHOE MPOCTPAHCTBO
aTOMBI TSDKEJBIX XUMHUYECKMX 3JIeMeHTOB. OHu
HE3aMEHUMBI JUI1 BO3HUKHOBEHMS XU3HHU. Takue
TyMaHHOCTH — 3TO CJEJbl B3pBIBOB MAaCCHBHBIX
3BE3I.

Supernova remnants are a special type of nebula
which enrich interstellar space with the heavy
chemical elements indispensable to the creation of
life. These remnants are the last surviving traces of
the spectacular final demise of high-mass stars.

Hama TamakThka ~ OTHOCHTCA K
cnnpaanHx C III/IaMeTI)OM JIBECTHU
CBETOBBIX JIET.

KJ1accy
ThICAY

Our galaxy is a spiral galaxy, 150 000 by 30 000
light-years in size.

B ee neHTpe HaXOAUTCA TMTAHTCKAs YepHAs AbIPA.
Ee macca Onm3ka kK cymMMapHOW Macce YeThIpex
MUJUINOHOB COJIHII.

At it’s centre, a colossal black hole with a mass of
about four million suns is lurking.

HecmoTpss Ha CBOM KOJIOCCAJIBHBIM  pa3Mmep,
Muieunbiii Iyt HE €IMHCTBEHHasl rajakTHKa BO
Bcenennoii. M3BecTHBI COTHM  MWIJIMAPIOB
TaJIakKTUK Pa3HbIX (JOPM U Pa3MEPOB.

Enormous as it is, the Milky Way is far from the only
galaxy in the Universe. There are hundreds of
billions of galaxies, and they come in all shapes and
sizes.

DIUTMOTHYECKHUE TAJIAKTHKU OOBIYHO COCTOAT W3
0oJsee cTapbiX 3BE3I.

Elliptical galaxies are typically made up of older
stars.

CHI/IpaJ'ILHBIe TFaJIaKTUKHU COACPIKAT SAPKOC AAPO U
ABa CIIMPAJIIBHBIX pYKaBa, UCXOAAINIME W3 LCHTPA
TaJJaKTHUKH U COCTOAIIMEC M3 MHOKCCTBA 3BC3 /.

Spirals are usually composed of a bright nucleus and
two spiral arms extending outwards from the
galaxy’s centre.

K crnupanbHbBIM OTHOCHTCSI TIPUMEPHO 4YETBEPTh
BCEX HAOJIIOIAEMBIX TATAKTHK.

A quarter of all observed galaxies are spirals.

lanaktukn 0e3 SPKO  BBIPAKEHHOM  (OPMBI
Ha3bIBAIOTCS NEKYJISPHBIMH, WIH
HenpaBWIbHbIMHU. [loMHMO 3Be3n, B HMX O4YEHb
MHOT'O T'a3a U MbUIH.

Galaxies with no specific shape are called irregulars.
Their dust and gas content is huge.

bonpmmHCTBO HENPaBUIIBbHBIX ranakTuk | Most irregular galaxies began as spirals or ellipticals
3apOKIAITNCH KaK CIIMpaJIbHBIC nmu | but were deformed by the gravitational pull of other
UIMNTHYECKUE, HO Obutn  JegopmupoBaHsl | galaxies.

rpaBUTANMEH COCETHUX TaTaKTHK.

[Ton BausHuem rpaButanmu w3 ramakTuk | Under the influence of gravity, galaxies have a
bopMupyrOTCS TpyTIIb, CKOTUICHUS u | tendency to form groups, clusters and super clusters.
CBEPXCKOIUICHUSI.

BuyTpu rpynm M CKOIUIEHUH TaJIAKTUK HEPEIKO
MMPpOUCXOAAT BSaHMOHCﬁCTBHe u Jaxe
CTOJIKHOBEHHS, KOTOpPbIE MOTYT U3MEHUTH (Popmy
B3aHMOHeﬁCTBYIOIHHX TaJIaKTUK U U3MCHHUTHL XO[
UX SBOJIIOIHH.

Within groups and clusters of galaxies, interactions
and collisions are regular occurrences, which can
distort the shape of the interacting galaxies, and even
change the course of their evolution.

Hama Bcenennas, cocrosimas wu3 ranaktuk, | The Universe of galaxies is one that is in constant
HAaXOJUTCSI B  TIOCTOSHHOM  JIBIDKEHWH, — | motion, a sweeping cosmic dance which, although
CTPEMHUTEJIIPHOM, TPEeKpacHOM M  spocTHOM | beautiful, reveals the violence at its heart.




KOCMHWYCCKOM TaHIIC.

[Toxoxe, uro Bcenennas o6pa3oBaisach B
pe3yapTaTe  TpaHAMO3HOTO  pPACUIMPEHHs  —
bonbmioro B3ppiBA — TOYTHM  YETHIPHAIATH

MuutapoB Jet Hazaa. C tex mop Bceenennas
NpoAoJKaeT pacmupsTeea. Ee pacimmpenue He
TOJIBKO TPOJOJIKAETCS, HO U YCKOPSETCSL.

It appears that the Universe was created in a
tremendous expansion — the Big Bang — almost 14
billion years ago. Since then, the Universe has been
expanding, and today its expansion not only
continues, but is accelerating.

Ho, HecMoTpss Ha Bce, 4YTO MBI Y3HQJIM, MHOIO
BXHEHIIUX BOMPOCOB O BO3HUKHOBEHHH H
Oynyiem BcenenHoit ocTaroTcst moka 0e3 OTBeTa.

But despite all that we have learned, many of the
greatest questions about the creation and the eventual
demise of the Universe remain unanswered.

Ms1 kMBEM B I'PaHAMO3HOM W IIOJTHOW SHEPrUHU
BcenenHoli, npeBocXoJsllei BCE YEIOBEUYECKHUE
Mepku W npexncrasieHus. Ho  Bcenennas
MOMYUHSETCSI CTPOTUM  (DU3HUYECKUM 3aKOHAM.
OHM TO3BONHIM  3apPOAUTHCS HEOObIYaliHOMY
(eHoMeHy, KOTOPbII Mbl HAa3bIBAEM JKHU3HBIO.

We live in a vast and violent Universe that exceeds
human measures and imagination, but is governed by
firm physical laws that allow the extraordinary
complexity we call life to arise.

.... MpBI cMOTpMM Ha MHp, HaxoAiICh Ha
HEOOJIBIION 6s1eTHO-TOTY 00 ILUTaHETE,
BpalIaloleics BOKPYI YJaJl€HHOM OT LEHTpa
lanakThku, HUYEM HE NMPUMEUYATEIBHOW 3BE3bI.
Ho y Hac ecTtp yauBHUTENbHAasT BO3MOXHOCTh
BIJISIABIBATHCSL B TTyOWMHBI BceneHHoM B momckax
OTBETOB Ha IJIaBHBIC BOTPOCHI OBITHSL. . ..

From our vantage point, on a pale blue planet,
orbiting an undistinguished star, far from the centre
of our galaxy, we are privileged to be able to look out
and seek the answers to these grand questions of
existence.
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Hzobpasicenue pona: H. Pusuneep (skysurvey.org)

Ckonnenue NGC 7006
Ucemounux: T. Mamconoynoc
Opuzeunanvroe usobpasicenue: Eeponetickoe kocmuueckoe acenmcemeo/Xa6on, HACA

Cronnerue Ilnesowsi

HUcemounux: T. Mamconoynoc

Opueunanvroe uzobpasicenue: HACA/Eeponeiickoe kocmuueckoe azenmcmeo/Accoyuayust ynugepcumemos Oist
acmpoHomuyeckux uccredosanui/Kanugopuutickuil mexnonro2udeckuil UHCMunmym,)

Ckonnenue I[Imonomes
HUcmounux: T. Mamconoynoc
Opueunanvroe uzobpasicenue: Esponetickas FOoicnas Obcepsamopus

Ckonnenue IC 2944
HUcemounux: T. Mamconoynoc
Opueunanvroe uszobpasicenue: Esponetickas FOocnas Obcepsamopus

Cronnenue NGC 2264 u ckonnenue Poscoecmeenckou Enxu
HUcemounux: T. Mamconoynoc
Opueunanvroe uzobpasicenue: Eeponetickas FOxcnas Obcepsamopus

Tymannocmo Opén
HUcmounux: T. Mamconoynoc
Opuzunanvrnoe uzobpaicenue: HACA, Esponetickoe kocmuueckoe azenmcemso u Komanoa nacneous Xaboaa

Tymannocmo Tauncmeennas I'opa

Ucemounux: T. Mamconoynoc

Opuzeunanvnoe usobpasicenue: HACA, Esponetickoe rocmuueckoe acenmcmso, M. Jlusuo u Komanoa 20-u
20008uwunst Xabona

Tymannocmo Yanumxa
HUcmounux: T. Mamconoynoc
Opueunanvroe uzobpasicenue: Esponetickas FOocnas Obcepsamopus

Tymannocms I'anmens
Ucemounux: T. Mamconoynoc



Opueunanvroe usobpasicenue: T. Mamconoynoc

Kpabosuonaa mymannocme
HUcmounux: T. Mamconoynoc
Opueunanvroe uzobpasicenue: Esponetickas FOocnas Obcepsamopust

Cumynayus 2a3068020 001aKo, MAHYWe20Cs K YepHoll ovipe 8 yenmpe Mueunozo I[lymu
Hcmounux: Egponeiickas FOxcuas Obcepeamopus/Jl. Kanvcadoa/MPE/M. [lapmmann
Obnacmo 2nyboxoeo 0b3opa Xabora

HUcemounux: T. Mamconoynoc

Opuzeunansvroe usobpasicenue: HACA/Egponeiickoe kocmuyeckoe azeHmcmeo

Tanakmuka L]enmaep A
HUcemounux: T. Mamconoynoc
Opueunanvroe uzobpasicenue: Esponetickas FOocnas Obcepsamopust

T'anakmuxa NGC 1309

Ucemounux: T. Mamconoynoc

Opuzunanvrnoe uzobpaicenue: HACA/Egponeiickoe kocmuyeckoe azeHmcmeo
Uzobpasicenue gpona: Egponeiickas FOxcuaa Obcepsamopus/Digitized Sky Survey 2

Tanaxmuka Tpeyzononuk
HUcemounux: T. Mamconoynoc
Opueunanvroe uzobpasicenue: Eeponetickas FOxcnas Obcepsamopus

Konyeobpasuas eanaxmuxa

HUcemounux: T. Mamconoynoc

Opueunanvnoe uzobpaxcenue: HACA/Esponeiickoe rocmuueckoe azenmcemeo u Komanoa wmacneous Xabbna
Hayunoii  uncmumym — kocmuueckoeo — meneckona/Accoyuayus — ynugepcumemos — Oist  ACMPOHOMUYECKUX
uccnedosanuii)

Uzobpasicenue gpona: Egponeiickas FOxcuaa Obcepsamopus/Digitized Sky Survey 2

Tanakmuxa NGC 3256

HUcemounux: T. Mamconoynoc

Opueunanvnoe uzobpaxncenue: HACA, Eeponeiickoe kocmuueckoe acenmcmeo, Komanoa wuacneous Xaboaa
(Hayunolii  uncmumym — KOCMUYECKo20 — meneckona/Accoyuayus — yHusepcumemos Ois  ACMPOHOMUYECKUX
uccreoosanuil)-Esponetickoe kocmuueckoe azenmcemeso/Cosmecmuutii npoexm Xabona u A. Deanc (Ynusepcumem
Bupoocunuu, e. Lllaprommceunn/Hayuonanvrnas paouoacmponomuueckas obcepsamopus/Ynusepcumem CmoyHu-
bpyx)

Hzobpasicenue pona: Esponeiickas FOxcuas Obcepsamopusi/Digitized Sky Survey 2

Maccusnoe ckonnenue eanaxmux Abell 1703

Ucemounux: T. Mamconoynoc

Opuzeunanvroe uzobpasicenue: HACA, Eeponeiickoe kocmuyeckoe azenmemeo u [ocoan Puuapo (Karugopruiickuu
mexHonozuyeckuu uncmumym, CILLIA)

Bszaumooeticmeyrowue eanakmuxu (Arp 273)

HUcemounux: T. Mamconoynoc

Opueunanvnoe uszobpasicenue: HACA, Eeponeiickoe kocmuueckoe azenmcemeo u Komanoa nacnedus Xabobaa
(Hayunolii  uncmumym — KOCMUuyecko2o — meneckona/Accoyuayus — yHueepcumemos O ACMPOHOMUYECKUX
uccnedosanuil)

TonnokynonbHas cumyaayus CManKuearowuxcs 2aiaKmux

Hemounux: HACA/Hayunviil uHCmumym KoCMUu4ecko2o meieckond

Buzyanusayus: @panx Cammepc, Hayunoitli uncmumym KOCMU4ecKo20 meieckona

Cumynayus: Kpuc Maiioc, Ynusepcumem Keiic Becmepn Peseps, u Jlapc Xepuksucm, I apsapockuil yHugepcumem,

Tlonnokynonvuwiil 6uo 3emau
Hcmounux: HACA/M. Koprmeccep.
H3zobpasicenue ¢pona: H. Pusunzep (skysurvey.org)



