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Text 1. Metals. Historical Review.

Pre — reading.
L. Listen, read and memorize the following words.
extent[ ik'stent] n — crenens, Mmepa
to a great extent — B 3HAUUTEIBLHOU MEpE
jewelry [ | — IparoueHHOCTH, FOBEJIUPHBIE U3IEIIUS
B.C. — before Christ [kraist] — 1o Harei 3pbl
tin n — 0JI0BO
come into being - BOZHUKATh

ancient [ | a— npeBHUN, aHTUYHBIN

exist [ ] v - cymiecTBOBaThH

undoubtedly [ ] adv - HecomHeHHO, OGECCTIOPHO
contest [ | n - copeBHOBaHME, COCTSI3aHUE

ore[ |n-pyna
cease [si:s] v — mepecTaBath, MpekpaaTh(cs)
precious [ | a- mparoneHHBII
standpoint | | n - Touka 3peHus
lead [led] n — cBuHEIL
Bible [ "baibl] — bubnus
mercury [ | n - pTyTH
solvent [ | n - pacTBOpUTEND

a - paCTBOPSAIOLINN
medieval [ medi’i:vl] a — cpegHEBEeKOBBIH
alchemy [ | n - anxumus
constituent | ]| n — cocraBHas 4acThb,

COCTaBJISIFOIIMI YaCTh LEJOTO

brass [bra:s] n — maTyHs, )xenTas MeIb

novelty [ | n - HOBWHKA, HOBIIECTBO
inscription | ] n - HaATIUCH
clay [klei] n — rnuna
rust [ | n - pxaBunHa
V - pP)KaBeTh
attempt [ | n - mombITKa
investigate [in vestigeit] v — uccienoBaTh, U3y4arh
lustre [ ] n - Gieck
impure [ | a - cMelIaHHkIi, ¢ MPUMECTBIO

harness [ ha:nis] v — 00y31bpIBaTh, MOKOPATH; UCIOIL30BaTh (B KaUeCTBE
VMCTOYHHKA SHEPTHUN)

II. Read the international word and guess their meaning.



Historical, primitive, nature, combination, substance, material, human,
general, object, prize, method, career, peak, role, principal, sensational,
practical, isolate, electrolysis, element, electricity, produce.

[ll.  Translate the derivatives and define their parts of speech.
Accident — accidental — accidentally

Vary — variable — variability — variant — variation — varied — variance —
variety — various

Doubt — doubtable — doubtful — doubtless — doubter — doubting —
doubtingly — doubtfulness — undoubted — undoubtedly — undoubtful —
undoubting

Separate — separable — separability — separation — separatism — separatist
— separator — separately — separating — separatistic

Isolate — isolated — isolation — isolating — isolable — isolationism —
isolationist — isolator

Reason — reasonable — reasonably — reasoned — reasoning — reasonless
Value — valuable — valuation — valued — valueless — valuer

Alchemy — alchemist — alchemic (al) — alchemize

Exhibit — exhibition — exhibitional — exhibitioner — exhibitionist —
exhibitor —exhibitory

Science — sciential —scientist — scientific — nonscientific

Satisfy — satisfaction — satisfactory — satisfactorily — satisfactoriness —
satisfable — satisfied — satisfying — satisfyingly

Describe —description — descriptive — descriptively — describable
Distribute — distributing — distributable — distribution — distributive —
distributor

Produce — producer — producible — product — production — productive —
productivity

V. Translate the sentences. Define the function of the infinitive
and infinitive constructions
1. To foresee what the future will be like requires analysis of the past
experience.
2. The new substance readily reacts with alkali, metals, to give rise, to
alloys with predetermined characteristics.
3. We do not expect to solve all these problems by the turn of the

century.

4. To determine the magnitude of anything it is necessary to make a
measurement.

5. The original idea was to take advantage of the high temperature of the
process.

6. A liquid is unable to maintain a particular share and it immediately
assumes the shape of the container.
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The ancients thought electricity to be invisible fluid.

Both instruments and human explorers are sure to find many surprises

in the solar system.

9. These metals were found to possess many interesting and useful
physical properties.

10. It is important for the model to be accurate but simple enough.

11. A metal may be considered to consist mainly of metal ions and free
electrons of high mobility.

12. The question whether the atom can or cannot be split up is known to
have interested scientists from ancient times.

13. Mars will probably be one of the first worlds to be reacted by men.

14. There are many things o be taken into consideration when designing a
spaceship.

15. We consider nuclear energy to by the prime source of heat energy.

16. The technique of collecting information will differ according to the
problem to be solved.

17. Science 1s known to affect the lives of people.

*

Reading
Read and translate the text carefully.

METALS. HISTORICAL REVIEW

As one might expect, the first metals to be used by primitive man
were those that are found free in nature to the greatest extent. These are
gold, silver, and copper. They seen to have been employed by the
Egyptians in the manufacture of jewelry and dishes as early as 5000 B. C.
Coins made from various combinations of these metals were also in use at
an early time. Tin entered the metal picture when someone discovered,
probably accidentally, that if it were mixed with copper the resulting
substance was harder. So there come into being the alloy that we call
bronze, a material which was so important in the ancient world that its
name is given to one of the cultural stages in human development. The
Bronze Age began in Egypt around 3000 B. C. And in Europe some 500
or 1000 year later.

Since almost no iron exists free in nature, undoubtedly came into
general use somewhat later than those just mentioned. However, the
Egyptians and Assyrians seem to have made some use of iron a number
of centuries before the birth of Christ. Homer describes weight-throwing
contests in Greece, in which a piece of iron served both as the object to be
thrown and as the prize to be awarded to the winner.

As soon as methods were developed for separating iron from its ores
in reasonable large quantities and at fairly low cost it ceased to be classed



as a precious material and began its career as the world’s most valuable
metal from the standpoint of actual use.

Lead, which is another metal mentioned in the Bible, was used in
Rome in making water pipes. Greek writers refer to mercury and seem to
have some knowledge of its power as a solvent for other metals.

By the time medieval alchemy reached its peak, gold, silver, copper,
tin, iron, lead, and mercury were known as “The Seven Metals™.

One over metal, zinc, seems to have been knoOwn long before the
days of the alchemists in its role as one of the constituents of the alloy
brass. Almost no metals other than these seven or eight were known until
the eighteenth century and many that we use today, not until the
nineteenth.

Post-reading

I Complete the followed statements.

1. They seem to have been employed by the Egyptians in...

2. Tin entered the metal picture when someone discovered...

3. Since almost no iron exist free in nature...

4. By the time medieval alchemy reached its peak gold...

5. Almost no metals other than these seven or eight were known...

II. Reproduce the parts of the text in which these words and
phrases are used. Use them in sentences of your own.

Free in nature; to the greatest extent; the resulting substance; one of
the cultural stages in human development; before the birth of Christ;
weight-throwing contests; to be classed as a precious material; a solvent
for other metals; medieval alchemy; one of the constituents of the alloy
brass.

lll.  Agree or disagree with the statements. Make use of the
following words and phrases.

That's right; Certainly (not); Naturally; No doubt (about it); I quite agree

here.

To my mind; In my opinion; As far as I know.

It's partly true; I doubt it greatly; I don't think so; I can't agree with you; I

disagree here; That (greatly)depends (on); I am afraid you are mistaken.

1. The first metals to be used by primitive man were those that are
found free in nature to the greatest extent.

2. Gold, silver and copper were employed by the Egyptians as early as

5000 B. C. for manufacturing jewelry, dishes, coins, weapon.

Bronze had no importance in the ancient world.

4. Iron was in general use as early as gold, silver and copper.

W



5. Iron ceased to be classed as a precious material as soon as methods
of separating it from its ores were developed.

6. Another two metals famous in Rome and Greece were lead and
mercury.

7.  Many of metals that we use today were known in the ancient world.

IV. Answer the questions.

1.  What were the first metals used by primitive man? Why?

2. What was the role of bronze in the ancient world?

3. Why did iron come into general use later than gold, silver, copper?
4.  When did it become possible to use iron as the most valuable metal?
5. What metals were known as "The Seven Metals "?

6. What was the role of zinc?

7. When did most of metals used today become known?

V. Find in the text and translate the sentences containing the

following grammatical forms:
a) Passive Voice
b) Infinitive. Define the function of the infinitive in the selected.

VI. Retell the text concentrating on the most important
information you have learned from it.

VII. Write a brief summary of the text

Text 1A
Read and translate the text.

ALUMINIUM: ITS HISTORY

At the Paris Exhibition of 1855 aluminium was exhibited for the first
time. It was regarded as one of the principal novelties of that year. The
new metal was shown as a bar, bearing a very sensational inscription
"Silver from Clay". It was regarded even at that time at the metal of the
future with great practical possibilities. Scientific and non scientific press
devoted long articles to its description. Special attention was paid to the
advantages of aluminium — it is light it does not rust and is very strong
especially when mixed with other metals.

The first attempts to isolate this metal from its oxide were made in
1807 by Davy and some years later by Berzelius. But both failed to obtain
any satisfactory results. Nearly fifty years passed before French and
German scientists isolated aluminium in 1854. It was isolated by
electrolysis. Scientists also investigated the distribution of the metal in



nature. Aluminium is one of the most widely distributed of the chemical
elements but it is never found in the free state. Metalic aluminium has a
beautiful silver lustre, but when impure aluminium has a gray or a bluish
colour. The isolation of aluminium became simple and cheap only when
man harnessed electricity. Only then was it possible to produce
aluminium and put to use.

Notes
Davy H. (1778-1829), an English chemist.
Berzelius J. J. | 1 (1779-1848), a Swedish chemist.

Post-reading

l. Give Russian equivalents of the following words and
phrases.

To regard as; to investigate the distribution of; great practical

possibilities; specially; to isolate; satisfactory results; to harness; to fail to

do; to put the discovery to use; to show the advantages of; to rush.

II.  Give English equivalents of the following phrases. Use them
in sentences of your own.

OOpaiate BHUMaHUE HA MPEUMYIIECTBA; MOCBATUTH CTAaThIO OMHUCAHUIO;

CACJaTb IIOIBITKY BBIACIUTL YTO-TO, MCTAJLI 6YI[YH_ICFO; IMOJIYYHTD

YOOBJIICTBOPUTCIILHBIC PC3YJIbTAThl; CTAHOBHUTLCA IMPOCTHIM M ACHICBBLIM,

HCIIOJIL30BATh YTO-JIN0O0.

III. Restate the following sentences according to the pattern.

A. It was exhibited in Moscow.
It will be exhibited in Moscow.

. It was regarded as one of the principal novelties.

. Spetial attention was paid to the advantages of the metal.

. The first attempts to isolate the metal were made by a group of
scientists.

4. It was put to use.

. The metal was isolated by electrolysis.
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. They showed the new metal as a bar.
The new metal was shown as a bar.
Scientific press devoted many articles to ots description.
They obtained satisfactory results.
We investigated the distribution of the metal.
A group of scientists isolated aluminium in 1854.
They made attempts to isolate the metal from its oxide.
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. It is regarded as an important discovery.
It can be regarded as an important discovery.
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V.

It is never found in the free state.

The element is investigated in many laboratories.
Many articles are devoted to its description.

The results are shown in a table.

The element is isolated by electrolysis.

. Aluminium was exhibited for the first time in 1855.

They exhibited aluminium for the first time in 1855.

It was regarded as one of the novelties of that year.

Aluminium was shown at the exhibition as a bar.

Special attention was paid to the advantages of the metal.

Some attempts to fined the metal in the free state were made ten years
ago.

Interesting results were obtained after a number of experiments.

. Change into negative.

They devoted many articles to this problem.

We shall make an attempt to put it to use.

It is possible it obtain satisfactory results.

They could investigate it without electrolysis.

It was regarded as one of the principal novelties.

Choose the right form from the two given in brackets.
The new metal (showed, was shown) as a bar.
Scientific press (devoted, was devoted) long articles to its description.
Aluminium never (found, is found) in the free state.
Nearly fifty years (passed, were passed) before aluminium (isolated,
was isolated).
The scientists also (investigated, were investigated) the distribution of
the metal in nature.

Correct the wrong statements using the following as phrase-
openings.

On the contrary. I don’t believe that. To my mind. In my opinion. As far
as I know. It seems to be wrong. I’'m afraid you are mistaken. I can’t
agree with you. It seems unlikely that. As is known.

1.

ARl

At the Paris Exhibition of 1855 aluminium was exhibited for the
second time.

It was not regarded as the metal of the future.

Scientific press did not devoted any articles to its description.

Davy and Berzelius obtained satisfactory results.

Aluminium is one of the most rare chemical elements.

Nowadays the isolated of aluminium is very complicated.



7. It was possible to produce aluminium easily before man harnessed
electricity.

VI.  Ask questions to which the following could be answers.
1. They investigated the distribution of the element in nature.

2. Impure aluminium is grey or bluish.

3. It was first described in scientific articles.

4. The new metal was called “silver from clay”.

5. Nearly fifty years passed before scientists isolated aluminium.

VII. Comprehension check-up.

1. When and where was aluminium first exhibition?

Why was it regarded as the metal of the future?

When were the first attempts to aluminium made?

Did Davy and Berzelius obtain any satisfactory results?
When was aluminium isolated?

How was aluminium isolated?

Can aluminium be found in the free state?

What made the isolation of aluminium simple and cheap?

XNk LD

VIII. Retell the text briefly.
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Text 2

Pre-reading
l. Listen, read and memorize the following words.
predict [pri’dikt] v — mpencka3siBaTh
collapse [ | v — kpy1ieHue, Tubelb, majieHue, Kpax
white-dwarf [ | — Genbiil KapauK (TUIT 3BE3/1bI)
immense [1'mebs] a — orpoMHbIN, O€3MEPHBIii
squeeze [skwi:z] v — cxxuMaTh, CIaBIMBaTh

~ out — BBDKMMaTh, BbIJIaBIIUBATh

particle [ ] n —gacruna
coin [ ] v —co3aaBaTh HOBBIE CJIOBA, BHIPAKEHUS
confirm [ | v — nmoarBepxaaTh, MOAJECPKUBATH, YTBEPKAATh
burst [ | n — B3pBIB, BCTIBIIIKA
precision [ ] n — TOYHOCTD, YETKOCTh
apparent | | @ — ABHBII, OUEBUIHBIH
exceed [ik'si:d] v — mpeBbIIIaTh, MPEBOCXOIUTH
ultimate [ | a — mocieaHu, OKOHYATEIBLHBIN; 2JIEMEHTaPHBIH,
OCHOBHOW; MAaKCUMAJIbHBIN, TPEIEIIbHBIN
certainty | | N — HECOMHEHHBIH (aKT; YBEPEHHOCTb
escape [1s’keip] v — yxonuTthb, yCKoJib3aTh, U30€raTh rpaHuIla
boundary [ | n — rpanuna
wink [ | v — murath, MepuaTh
exert [ | v — oka3bIBaTh AaBiI€HUE, BIUATD;
BBI3BIBATh (HAIIPSIKEHUE)
evidence |[ | n — maHHBIE, MPU3HAKHU; HOKA3aTEIbCTBO,
CBUJIETEIHCTBO
expand [iks pand] v — pacmupsTh (cs1); yBenUuuBaTh(CA); pa3BUBATH(Cs)
globule [ | n — mwap, wapoBUAHAs YacTULa, IIo0yna
condense [ ] v —crymars (cs),KOHAeHCUPOBaTh (Cs)
onset [ | n — Havano

dilute [dai’lu:t] v — pa3xkuxaTh, pa3pexarb
a — pa3Be/ICHHbIU, pa30aBICHHbIN

venture [ | v — pUCKOBAaTh, PEIIUTHCS, OCMEIIUTHCA
contract [ ] v — cxxumartsh (cs), Cokpamath (Cs)

collide [ | v — crankuBaThCs

annihilation [ | n — yHUYTOXKEHHE, OTMEHA

shrink (shrank, shrunk) [ ] v — cxxuMarth (cs), CoKpaiath (cs)
Il. Match up.

1. the synonyms
a) to rotate, to exert, ordinary, to contain, dense, to increase, immense, to
leave, precision, intense.
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b) to consist, common, to raise, to revolve, thick, to escape, strong,
accuracy, to influence, enormous.

2. the antonyms

a) collapse, to result in, to squeeze, slow, inside, to condense, invisible,
to confirm, stable, to heat.

b) outside, to expand, to dilute, birth, fast, to result from, to cool, visible,
to deny, unstable.

[ll.  Translate the worlds formed by conversion.

burst — to burst; collapse — to collapse; coin — to coin; escape — to escape;
evidence — to evidence; squeeze — to squeeze; venture — to venture; wink
— to wink; influence — to influence; crash — to crash; form — to form;
space — to space; mark — to mark.

IV. Translate the sentences defining ht part of speech of the
underlined words.

Problem of this kind usually interest pure scientists.

Information theory aroused considerable interest among intellectuals.

This fact limits the scope of investigation.

In the same way the necessary limits can be found for these

coefficients.

We note that figures are much more reliable than the previous ones.

The text is difficult to read, there being too many reference notes in it.

Thi9s argument will convince anyone who doubts this point.

There can be no doubt about it.

AW N -
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Translate the sentences paying attention to degrees of

comparison to adjectives and comparative construction.

1. Physics is the most fundamental of the experimental sciences as it is

the most precise and mathematical.

Iron is not so hard as steel.

. We define an atom as the smallest particle of an element which can

take part in a chemical change.

4. Acceleration occurs when thrust is greater than drag.

The nearer the earth is, the denser the atmoOsphere is.

6. Ultraviolet light is far more effective in production chemical reactions
than visible light.

7. The higher the altitude of the balloon flight is the greater pressure is
exercised against its inner walls.

8. Mars is a planet smaller and colder than our own and it can be
recognized by its brilliant red colour.

9. The old device is not so powerful as the new one.

10.The more carbon the steel contains the harder it becomes.

W N
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11.Chemistry is as difficult as physics.

Reading
Read text 2 and suggest a title for it.

As far back as 1930 Robert Oppenheimer and others predicted that
the coOllapse of a big star, several times the mass of our sun, could lead
to a stable object very much smaller than a white — dwarf. The collapse of
such a star would result in an extremely dense object about ten miles in
diameter. The immense gravitational force would crush the very atoms
themselves, squeezing out all the space and leaving chiefly nuclear
particles called neutrons. For such an unusual body of ultradense matter,
the term “neutron star”” was coined.

In 1967 astronomers confirmed these speculations by the discovery
of pulsars — pulsing stars whose intense bursts of radiation come with
clock — like precision at as slow as every 4 seconds and as fast as 30
times a second.

Soon it became apparent that the pulsars must be rotating neutron
stars. Only a body as small as a neutron star could rotate 30 times a
second a not fly apart from centrifugal force.

Density of a neutron star (more that 100 have been discovered) far
exceeds anything known in our ordinary world. A teaspoon of neutron
star material for example, would weigh a billion tons — the equivalent of
200 million elephants.

There is something in the universe still smaller, still denser and still
more mysterious than the neutron star: the so called black hole. A black
hole is an end product of the catastrophic collapse of a really large star.

A black hole is the ultimate concentration of matter predicted by
Einstein theory of relativity and only recently confirmed as a near
certainty by X-ray telescopes on rockets and satellites.

Put simply, if a collapsing star is compressed enough, its gravity is
so strong that not even light can ever escape its boundaries. Thus the star
simply winks out and is never seen again. Yet this astrophysical fantasy,
though permanently invisibly, exerts a powerful influence in the universe.

What is inside a black hole? It’s impossible to tell. You can never
know what has happened inside, since no energy in any form ever comes
out to carry the information.

Post — reading.

I.  Reproduce the parts of the text in which the following phrases
are used.
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The collapse of a big star; clock — like precision; rotating neutron stars;
the ultimate concentration of matter; exerts a powerful influence in the

gravitational 1. ...30 times a second and not fly

apart from centrifugal force.

universe.
Il. Make up sentences out of the two parts.
1. The immense
force...
2. A teaspoon of neutron star 2. ...

material. ..

Only a body as small a neutron
star could rotate...

its gravity 1s so strong that
not even light can ever escape
its boundaries.

. would crash the very atoms
themselves, squeezing out all

the space and leaving chiefly
nuclear particles called neutrons.

A black hole 1s an end 4. ... since no energy in any form

product... ever comes out to carry the
information.
If a collapsing star 1is 5. ... for example, would weigh a

compressed enough... billion tons — the equivalent of
200 million elephants.
You can never know what has 6. ... of the catastrophic collapse

happened inside... of a really large star.

Complete the following sentences in Russian and then
translate then into English.

Paspymienne  Takoii  OoyibIIONW  3Be3ABI  MPUBEIO OBl K
00pa3oBaHUIO. ..

Tepmun "HeWTpoHHas 3Be31a" OB CO3/1aH IS. ..

B 1967romy acTpoHOMBI MOATBEPAWIM 3TH  COOOpaKeHUs
OTKPBITHEM. . .

[110THOCTE HEUTPOHHOM 3BE3/1bl 3HAYUTEIIBHO IPEBBIMIACT. ..

Bo BcenenHoii cyniecTByeT HEYTO MEHbIlIee, TEM HE MeHee, Oosee
IJIOTHOE M TAMHCTBEHHOE. . .

Tem He meHee, 3Ta acTpodusndeckas paHTazus, XOTH. ..
HeBO3MOXXHO y3HATh, 4YTO IPOUCXOAMT BHYTPU UYEPHOH JBIPHI,
IIOCKOJIBKY ...

Divide the text into logical parts, define the main idea and
suggest a title for each part.

Fill in the blanks with the proper word choosing it among the
words a suggested in brackets.

14



1. Scientists predicted that the...(birth, collapse, collision) of a big star
could lead to a stable object very much smaller than a ...(planet, sun,
white-dwarf)

2. The immense gravitational force would...(crash, rotate, create) the
very atoms themselves squeezing out all the space and leaving chiefly
nuclear...(electrons, particles, molecules) called neutrons.

3. Only a...(thing, earth, body) as small as a neutron star could rotate 30
times a second and not fly apart from...(centrifugal, longitudinal,
axial) force.

4. A... (universe, meteorite, black hole) is an end product of the
...(weak, catastrophic, quick) collapse of a really large stare.

5. If a collapsing star is ...(destroyed, compressed, heated) enough, its
gravity to so strong that not even light can ever...(enter, escape,
affect) its boundaries.

6. A black hole though permanently...(bright, stable, invisible) exerts a
powerful...(pressure, influence, impression) in the universe.

VI. Find in the text and translate the sentences with the following
grammatical forms:

a) Degrees of comparison of adjectives and comparative constructions.
b) Modal verbs.

VII. Make up a dialogue discussing in it the most important ideas
of the text.

VIII. Give a brief summary of the text.

Text 2A

Read and translate the text.

The Life of a Star

There is evidence that ten billion years ago the universe was a dense
hot globule of gas expanding rapidly outward. At that time the universe
contained nothing but hydrogen. There were no stars and no planets.

About one hundred million years later, stars began to condense out
of the hydrogen and continued to form as the universe aged. The sun
arose in this 4,5 billion years ago. Many stars came into being before the
sun was formed; many others formed after the sun appeared. The process
continues, and through telescopes we can now see stars forming out of
compressed pockets of gas in outer space.

When a star begins to form as a dense cloud the individual atoms fall
towards the center of the cloud under the force of the star’s gravity. As

15



they fall they pick up speed and their energy increases. The increase in
energy heats the gas and raises the temperature. After this process has
continued for some millions of years the temperature reaches about 20
million degrees Fahrenheit. At this temperature the hydrogen within the
star ignites and burns in a continuing series of nuclear reaction. The onset
of these reactions marks the birth of the star.

Notes.
Fahrenheit | ] (1686-1736), German physicist; the
thermometer or the scale on which the boiling point of water is 212° and
the freezing point 32°.

l. Give Russian equivalents of the following worlds and
phrases.

There is evidence; to contain nothing but; to come into being; to
expand outward; under the force of gravity; to pick up speed; a
continuing series of nuclear reactions; to mark the birth; the onset of a
reaction.

I. Paraphrase the following sentences.

Remember that
instead of Wwe can say
anything except nothing but
to appear to came into being
to grow old to age
to gain speed to pick up speed
start onset
1. Ten billion years ago the universe did nut contain anything except
hydrogen.

2. Many stars appeared before the sun was formed.

3. Stars continued to form as the universe grew older.

4. Atoms gain speed as they fall towards the center of the cloud.
5. The start of nuclear reactions marks the birth of the star.

[ll.  Correct the wrong statements using the phrase — openings.

1. All the stars and planets in our Galaxy came into being at the same
time.

2. Scientists can’t suggest any theory explaining the evolution of stars.

3. The force of gravity within the star has no effect on its evolution.

4. As far back as the 19™ century scientists knew all the details
concerning nuclear reactions taking place within the star.

5. The telescope is the only instrument of studying the planets of the
solar system.
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IV.  Fill in the blanks with prepositions or adverbs if necessary.
1. Ten billion years ago the universe was a dense, hot globule... gas

expanding rapidly...

2. Then stars began to condense... ... the hydrogen and continued to
form as the universe aged.

3. ...telescopes we can now see stars forming... ... compressed pockets

... gas in outer space.
4. As the atoms fall ... the center of the cloud ... the force of gravity
they pick ... speed.

5. The increase ... energy heats the gas.

6. After this process has continued ... some millions of years, the
temperature reaches ... 20 million degrees F.

7. ... this temperature the hydrogen ... the star ignites and burns ... a
continuing series ... nuclear reactions.

V.  Comprehension check-up.

1. What was the structure of the universe ten billion years ago?

2. What gases did it contain at that time?

3. What was happening as the universe aged?

4. When did the sun arise?

5. Why does the temperature within the star increase at a certain period
of its formation?

6. What marks the birth of a star?

VI. Ask questions to which the following statements could be
answers.
. Through telescopes astronomers can see stars forming in outer space.
. Many stars came into being before the sun was formed; many others
formed after the sun appeared.

3. The individual atoms fall towards the center of the could under the
force of the star’s gravity.

4. The energy of atoms increases because while falling they pick up their
speed.

5. When the temperature within the star reaches about 20 million degrees
F the hydrogen ignites.

N —

VIl. Render the text in English using the words and phrases
supplied below.
IBOJIIONUSA 3Be3/1
YyeHble CYMTAIOT, YTO COJIHIIE M IUIAHETHI O00pPa30BalUCh W3
TUTAaHTCKOro obJiaka raza u npUId. CoJIHIIE TTOCTENEHHO Pa30rpeBalioCh,
Onarojmapsi OrpOMHOM TpaBUTAIMOHHONW »Hepruu. Co BpeMeHeM 3Ta
MpPOTO3BE3/]a Hadalla SPKO CHUATh, U TEMIIEpaTypa €€ HeAp JOCTHUIIIa
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HECKOJIbKMX MWJJIMOHOB TpajycoB. fAapa aToOMOB BOJAOPOJA, ABHKUMbBIE
KOJIOCCAJIbHBIM TEIIJIOM, CTaJIKMBAJIMCh C TaKOW CHJIOH, YTO MOTJa
Ha4aThCAd TEpMOsiAepHas peakuus. Jlanee 3Be3qy B ropsiueM COCTOSHUU
MOJJEPKUBANIA SICPHAS] SHEPTHUA.

TakoB myTh 3BosrOIMU OOdbImIMHCTBA 3Be31. Ceronns CoiHue —
3aypsiaHad 3Be3fa. OHO 3aHUMAET MPOMEXKYTOUHOE MOJOKEHUE MEKIY
CaMbIMU KPYIIHBIMU U CAMBIMHU MaJICHbKUMU 3BE3JaMH.

DOBomroMs  3B€3l, KOTOphle HamMHOro wmaccuBHee ComHIa,
3aKaHYMBAaeTCs KaTacTpopuuyeckuMm B3pbIBOM. CO BpEMEHEM 4YaCTHUIIbI
BEILIECTBA B30PBABIIEHCA 3BE3/Ibl MOCIYKAT CTPOUTEILHBIM MaTepHUaIOM
JUIsT 00pa30BaHMS HOBBIX 3Be31. 1akoil 3Be3/I0M, 3BE3/I0H BTOPOIO
MTOKOJICHUS, U sABJIsieTcs Halre CoJrHIIe.

to shine brightly; the temperature of its interior; the nuclei ...
collided; an ordinary star; it occupies an intermediate position between; to
end in an explosion; to serve as building material; the second generation.

Do you know that...

There are two current theories which explain the nature of the
universe’s evolution. The first is the “big bang” theory, the second is the
“steady state” theory.

The “big-bang” theory assumes that the universe started from an
“ylem”, or extremely dense ball consisting only of what we know as
ordinary matter. The steady-state theory is based on the concept of
continuous creation of matter.

In its “initial state” the universe consisted of an extremely dilute
cloud of gas, or rather a plasma of electrified particles. The scientists
called it an ambiplasma, because it contained both particles and
antiparticles.

We do not venture to say how the cloud of ambiplasma originated.
For that matter, the big-bang theory does not attempt to explain how the
original ylem came into being. We simply assume the existence of the
cloud and go on to show that by gravitation it would begin to contract
very slowly. When the cloud has contracted to a radius of a few billion
light-years the particles begin to collide. Their mutual annihilation
releases energy, mainly in the form of radiation. As the contraction
proceeds the collisions become more and more frequent and the radiation
pressure grows stronger. When the radius of the cloud has shrunk to
about a billion light years, the radiation arising from particle-antiparticle
annihilation is so strong that it overcomes the gravitational attraction. The
cloud, including the galaxies that have condensed within it by that time,
begins to expand. The result is the expanding universe we now observe
with our telescopes.
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Answer the following questions.

. What are the two current theories which explain the nature of the

universe’s evolution?

What did the universe start from according to the “big-bang” theory?
What is the steady-state theory based on?

What is an ambiplasma?

Why is the universe expanding now?
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Text 3. Contracts with Other Intelligent Societies.

Pre — reading.
l. Listen, read and memorize the following words.

ancestor [ | n — nmpenok
worm [ ] n —4epBsk
surpass [ | a — mpeBOCXOANTE; MEPETOHATH
wisdom [ | n — MyapocTh; 31paBblil CMBICI
assume | | v — npeanosarate, 10MyCKaTh
vice versa [ ] adv — HaoGopoT; 0OpaTHO
regrettable [ | a — mpucKOpOHBIN; MeUaabHbIN
interstellar [ ] a — Mex3Be3HBIN

~ space — MEeX3BEe3/THOE ITPOCTPAHCTBO
threshold [ | n — mopor; npezaen, rpaHuLa

inhabited [in"haebitid] a — HaceneHHbII
refine [ri’fain] v — moBBIIIATh KAa4€CTBO; 00JIarOPaKMBAThH

yCOBEPIIIEHCTBOBATH
extraterrestrial [ | 1a — BHE3eMHOIi; BHE MTPEEIOB 3eMIIH

2n — WHOIJIAHETSHWH, KOCMUYECKUN TTPHUIIICIIeI
exceptionally [ ] adv — HCKITIOUUTENIHHO
decipher [ | v — pacuimdpoBbIBaTh
representative [ ] 1n — oGpa3ernr; mpeacTaBUTEINb

2a — XapaKTepHbIN; IPEICTABIISIONIHMA
circuitry [ ] n — cxeMbI; CXeMOTEXHHKA
attitude [ "atitju:d] n — no3unus; oTHOIIEHHE (K YeMY-JIHOO)
hostile | ] a — Bpaxx1eOHBIN
respond [ | v — oTBe4aTh; pearupoBaTh; OT3bIBaTHCA (t0)
stupid ["stju:pid] a — riymbIit, 6€CTONKOBBIM
keen [ | a — cunpHO xenaromuii (4ero-nudo);
cTpeMsimuiics (K ueMy Jir00); CHIIbHBIN, TITyOOKHi (0 IyBCTBax)
warn [ | v — npenynpexnate; npenocreperats (of)
dreadful [ ] a — y>KacHbIH, CTpalIHBIHI
drawback [ | n — npensTCTBUE; TOMEXa; HEJIOCTATOK,

OoTpHUIIaTeIbHAs CTOPOHA
gain [ | v — monyyath, NpuoOpeTaTh; U3BJIEKATH
M0JIb3Y, BBITOTY

humanity [ ] n — yemoBeUeCTBO, JTIOIH
obstacle [ | n — mpensTCTBHE, TOMEXA
favourable [ | a — GnaronpuATHBIN, OJIarOCKIOHHBIH
ant n — Mmypaseu
alien [ | @ — gyKoM, uyXabli
staircase [ | n — nectHuna
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Il. Form nouns from the following verbs. Translate them.

to develop, to exist, to direct, to assume, to expect, to discover, to receive,
to explore, to transmit, to require, to detect, to explain, to consider, to
treat.

[ll.  Define the original words from which the following derivatives
are formed.

passage, imagination, extremely, comparison, achievement, regrettably,

advanced, difference, communication, hopeless, systematically,

remarkable, technological, dreadful, favourable.

IV. Translate the words formed by conversion. Make up your
own sentences with some of these words.

circle — to circle, change — to change, blink — to blink, start — to start,

contact — to contact, cover — to cover, a cross — cross — to cross, message

— to message, search — to search, reply — to reply, a level — level — to

level, gain — to gain, experience — to experience, estimate — to estimate.

V. Translate the sentences defining the part of speech of the

underlined words.

1. The context is a guide to the meaning of the words. While one of the
crew remains in orbit two astronauts guide the Lunar Module to a soft
landing.

2. The astronauts were going to sample the rocks and minerals of the

Moon surface. The recent failure of Appollo 13 means that

investigators will have to wait for samples a little longer.

The sound was hardly audible. It sounds like a very good idea.

People living on other worlds may look quite different. In that novel

the author peopled the planets with strange creatures.

5. Multistoreyed houses have a magnificent look. The spaceman was
housed in a small cabin.

6. We can expect no favour from nature. They favour this approach.

W

b

VI. Read the texts. Point out modal verbs and choose the proper
Russian equivalents from the lists below.

A. If we are to fly to other planets we shall have to design a gigantic

spacecraft. The conditions there must be as close to those of the Earth as

possible so that we will not have to worry about all the usual hardships of

space travel.

The capability of man as a space researcher should be the subject of
close examination. The problem of overload is to come first. Depending
on its direction it is to be classified as longitudinal, transverse or
perpendicular. Next the problem of weightlessness is to be considered.
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Each spaceman must know the design of his own craft and he must
be able to maintain the systems during the flight. It some unforeseen
situation develops he should know where to look for the breakdown and
should be able to remove its cause if the crew is to feel confident during
the flight and experiments.

JOJDKEH, JOJDKHBI; TPUIUIOCh, TPUAETCSA; MPHUHATO, 3aXOTHUM,
CTpPEMUMCS, HYKHO; CIIeIIyeT.

B. Planets like the Earth must be quite common. A question arises:
what sort of life might exist within our own solar system other than that
on the Earth? It is possible that simple forms of life may exist on Mars.
Most astronomers would agree that they are not to find any intelligent life
on the other planets that circle our sun. Intelligent life might exist on
other words. If wonderful civilizations exist among the stars it is only
natural that human beings would want to visit them or at least to
communicate with them. But manking may never be able to journey there
to meet the inhabitants because of the enormous distances involved. No
wonder the problem of intelligent life on other worlds should be so
exciting!

JOJDKHO OBITh, HE CYXACHO; JIOJDKHA OBITh; BO3MOXXHO; MOTJia ObI;
HE UCKJTIOUEHO; HE B COCTOSIHUM, ITO-BUUMOMY; €CTECTBEHHO.

Reading
Read the text carefully. Try to understand all details.

CONTACTS WITH OTHER INTELLIGENT SOCIETIES

The Earth was formed when our Galaxy had already existed for
five billion years. Many stars in our Galaxy are billions of years older
than our Sun and many are billions of years younger. Earth-like planets
circle around many of these stars. On some of these planets, intelligent
life may have developed.

On the Earth, the passage of 1,000 years has produced enormous
changes in scientific knowledge. Yet, 1,000 years is the blink of an eye in
the lifetime of a planet or a star. The changes that can occur in a billion
years are beyond our imagination. Remember that a billion years ago
man’s ancestor was like a worm. Some societies that may exist on planets
younger that the Earth would be extremely primitive in comparison with
ours. But other societies, which had an earlier start, may have surpassed
our achievements long ago. They may have reached great height of
wisdom or great heights of scientific knowledge, or both.

If we assume that intelligent life has developed elsewhere, we
should direct our attention to the planets surrounding stars older than the
Sun. We can expect them to contain societies more advanced than ours,
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societies which mastered the techniques of radio communication and
harnessed the power for transmitting signals over great distances.

Just as Columbus discovered the Indians, rather than vice versa, we
must expect these advanced societies to contact us before we reach them.

Regrettably, physical contact with societies on planets circling
around other stars is an unlikely prospect for the time being, for the
average distance between stars is 30 trillion miles. It would take a
spacecraft moving at rocket speed about 100,000 years to cover this
distance.

However, interstellar communication is possible. The threshold of
radio communication, which we crossed 60 years ago, surely has been
crossed on other planets thousands, if not millions, of years ago. We may
expect that others, with radio communication far in advance of ours are
already listening, and will hear us first. However, it is still too early for
us to expect to receive a message from these intelligent societies if they
exist. Our Earth is just a tin thing circling around a star, one among 100
billion similar stars in our Galaxy. It would be a hopeless task for any
intelligent society to explore systematically every star in search of
inhabited planets. We ourselves must make it clean that intelligent beings
live on this planet.

We must do it by sending radio signals or in some other way, and
only then will anybody look in our direction.

Contact can occur, when we are able to harness the power required
for sending radio-signals over interstellar distances. We must also have
refined techniques for detecting weak signals sent in reply.

It is unlikely that we will reach this state in our lifetime. We may
reach it in the lifetimes of our children or grandchildren.

Post-reading

l. Give Russian equivalents of the following phrases.
to circle around; to produce enormous changes; it is beyond my
imagination; in comparison with; to surpass one’s achievements; to
reach great heights of wisdom; to direct one’s attention to; to
master the techniques; for the time being; to explore systematically;
to detect signals; in one’s lifetime.

Il. Use the phrases below in various combinations.

developed elsewhere.

reached great heights of knowledge.

Intelligent life mastered the techniques of radio

Other societies | may have | communication.

They tried to contact us.

harnessed the power required for sending

signals.

23



N —

N —

Restate the following sentences according to the pattern.
Pattern: It i1s quite probable that intelligent life has developed
elsewhere. Intelligent life may have developed elsewhere.

. It may be that our Galaxy has existed for five billion years.
. It is possible that some societies have had an earlier start in

comparison with ours.

. It 1s likely that they have surpassed our achievements in many

respects.

It is probable that these advanced societies have reached great heights
of scientific knowledge.

It is likely that they have mastered the techniques of radio
communication.

It is quite probable that they have already sent signals to our planet.

Put up different types of questions to the following
sentences.

. On the Earth the passage of 1,000 years has produced enormous

changes in scientific knowledge.
Physical contact with societies on other planets is not possible because
a space voyage may take a million years.

. Societies with radio-communication far in advance of ours will hear

us first.
Our task is to harness the power required for sending signals over
interstellar distances.

Paraphrase the following sentences

using instead of

to circle around to move around

to produce changes to cause changes

in comparison with as compared to

let us assume let us suppose

to direct one’s attention to to turn one’s attention to
to harness the power to use the power

to explore to study

to occur to take place

to detect to receive

. Earth-like planets move around many of the stars in our Galaxy.
. The passage of 1,000 years has caused enormous changes in scientific

knowledge.

. Societies that may exist on planets younger than the Earth would be

extremely primitive as compared to ours.

. Let us suppose that intelligent life has developed elsewhere.
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5. We should turn our attention to the planets surrounding stars older
than the Sun.

6. Contact can take place when we are able to use the power for
transmitting signals over great distances.

7. It would be a hopeless task for any intelligent society to study every
star in search of inhabited planets.

8. We must also have refined techniques for receiving weak signals sent
in rely.

VI. Say if the following statements are true or false. Correct the
wrong statements.

There are no intelligent societies existing in the Universe.

. Many stars in our Galaxy are billions of years older than our Sun.

A thousand years ago man was as intelligent as he is in the 20"

century.

4. There are some Earth-like planets in the Universe on which intelligent
life may have developed.

5. We should direct our attention to the planets surrounding stars older
than the Sun because societies existing there may have surpassed our
achievements in many respects.

6. The right way of searching for inhabited planets is to explore every
star in the Galaxy.

7. We’ve harnessed the power required for sending radio signals over
interstellar distances.

8. Interstellar communication is possible and we may expect that others
with radio communication far in advance of ours will hear us first.

9. A cosmonaute is able to cover a distance between two stars in his
lifetime.

10.Interstellar contact with societies on other planets is possible with the
vehicles available.

[a—

W N

VII. Put each word from the first group together with a suitable
word from the second.
1) to receive, to detect, to master, to produce, to explore, to direct, to
transmit, to cover
2) changes, a distance, attention, signals, space, techniques, a message.

VIIl. Give answers to the following questions.

1. When was the Earth formed?

2. Where may intelligent life have developed?

3. What does the passage of 1,000 years mean for the Earth and for the
Universe?
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4. What level of the development may societies existing on planets of
different ages have achieved?

5. What planets can be expected to contain societies more advanced than
ours?

6. Why is physical contact with societies on other planets impossible for
the time being?

7. Is interstellar communication possible?

8. Why is it hopeless to try to explore every star in search of inhabited
planets?

9. Can we receive a message from an intelligent society living on the
nearest inhabited planet?

10.What means are necessary for contact with other societies to occur?

IX.  Find in the text the following grammatical forms.
a) modal verbs, explain their application
b) verbals, define their functions

X. Render the text in English using the words and phrases
supplied below.

Cyl[[eCTByET JIM IUBUJIN3allud BHE COJIHEYHOM CHCTEMbI?

B03MOXXHOCTh CyIIECTBOBAaHUSI CO3HATENBHBIX (POPM KU3HU BO
Bcenennoit peanbHa. BO3MOXXHOCTH YCTAHOBJICHUSI CBS3M C TaKUMHU
IUMBUJIM3ALMSIME TaK)Ke BIOJIHE peanbHa. Jaxke Ta anmapatypa. Koropyro
Mbl HMMEEM B  HACTOAIIEe BpeMs, TMO3BOISET OOMEHUBATHCS
pagviocUrHAIaMU C CaMbIMH OTJAJICHHBIMH YacTsIMHU BceneHHO.
EcTecTBeHHO, YTO MOIIHOCTH TaKWX Tepenad J0HKHA ObITh OTPOMHOM.
beutn maxe caenaHbl MOMBITKH MOYYUTh KOJIUPOBAHHBIC COOOIIEHUS C
IUTAHET, KOTOpbIe, BO3MOXKHO, JIOCTHIJIM HAIIETO YPOBHS Pa3BUTHIL.
OpHako 10 cuX MOp KakoM-110O0 CBSI3U C HUMU HE ycTaHoBieHO. Ho 310
HE 03HAYAET, YTO OTBET HE ObLI MOCIAaH WK JIaXe, YTO MOCIaHHbIe HAMU
CUTHAJIBI HE ObUIM TMONy4YeHbl. Hamm Heymauym MOryT OOBSCHSATHCS
MPUYMHAMHM YUCTO TEXHUYCCKUMU — HU3KOH YyBCTBUTEIHHOCTHIO HAIIEH
anmnaparypabl.

Intelligent forms of life; enables us to exchange; the most remote
parts of the Universe; the power of such transmissions has to be
enormous; coded messages; it may be purely a technical matter; threshold
of sensitivity ... is not sufficient.

XI.  Discuss the following problems.

1) What is in your opinion an intelligent society? You may use the
following: to reach great heights of wisdom; to achieve progress in
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scientific knowledge; to be advanced in engineering and technology;
to direct attention to education.

2) What is your personal opinion on the possibility of existing
extraterrestrial civilizations? What point of view do you support:
optimistic or pessimistic as for intelligent life on other planets and
establishing contacts with other intelligent societies? Give your
reasoning.

Text 3 A.
Read the text and entitle it.

To establish a contact with an extraterrestrial civilization is an
exceptionally difficult problem. For the time being we’ve got neither a
proper spacecraft nor proper fuel to travel beyond the solar system
boundaries. There are tremendous difficulties in establishing
radiocommunication as well.

Difficult as the problem of getting information from other worlds
may prove, the problem of deciphering signals sent by representatives of
other worlds is, perhaps, by far more complicated. Various civilizations
may have reached different development levels. The difference in this
respect may be so remarkable that it prevents any understanding
altogether.

Suppose we try to explain to the people who lived in the stone age
something about TV circuitry. Could they have understood our
explanations? So far, we don’t know how to solve the problem.

There is one more aspect of the problem to be considered: What
might be the attitude of an extraterrestrial civilization to us, friendly or
hostile?

To respond or not to respond to the signals of an extraterrestrial
civilization in case we receive any? The answer to the question depends
upon what are they who have transmitted the signal.

What’s their development stage? What’s their attitude towards us?

As to the development level most scientists believe it unlikely that
we might contact a civilization whose representatives would be still more
stupid than we, people, are. Suppose it would be a highly developed
civilization that is far ahead of ours. In this case several versions are
possible:

Version 1. They take a keen interest in us and their attitude to us
is friendly (an ideal version). In this case they might provide us with
valuable scientific, technological and cultural information, warn us
against some dreadful mistakes (e.g. connected with following some
wrong industrial development etc.)
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Yet, there are certain drawbacks even in this ideal version too. First
of all, to what extent can one gain from somebody’s experience? People
draw so few lessons from other persons’ mistakes (take, for example, the
smoking problem).

Besides, may be an easy progress would do humanity harm, since
people might lose their interest in science, technology, art etc.

They say, only wolves make hares healthy. Overcoming obstacles —
that’s what makes people strong.

Another version will be if the civilization is advanced, their
attitude to us is favourable but they take no interest in us.

What d’you think the age of the human race is? Some scientists
estimate it to be less than a million years. Recent archeological data prove
that human beings lived as far as two or even three million years ago. But
when we speak about civilizations we should cut the period to several
thousand years only.

Now imagine that the extraterrestrial civilization is a million or
two years ahead of us development. In this case they might consider we
had no intellect at all. They might treat us the way we treat ants. What
could we teach ants or learn from them? What could we warn them
about?

One more version is possible, and namely: they take a keen
interest in us but their attitude to us is alien.

Even in this case it’s necessary to establish contacts because it
would help us to get a better understanding of our place in the evolution
process.

We haven’t yet reached the last step of the evolution staircase, and
there can be no such a step.

l. Make up English-Russian pairs of the words and word
combinations equivalent in meaning.

1. the solar system boundaries  ycTaHOBUTH KOHTaKT

2. aproper spacecraft MIPEOJI0JICHHUE TTPENSATCTBUN

3. representative U3BJIEKATh YPOKU

4. to establish a contact COOTBETCTBYIOIINNA KOCMHUYECKUI KOpaOiIb
5. deciphering signals I'PAHUITBI COJTHEYHON CUCTEMBI
6. different development levels otHomeHue

7. to respond to the signals peaACTaBUTEIb

8. attitude JIECTHUIIA DBOJIFOIIUUA

9. to draw lessons pacmugppoBKa CUTHAJIOB
10.overcoming obstacles pa3JIMuHbIE YPOBHU Pa3BUTHS
11.the evolution staircase OTBEYATh HAa CUTHAJIbI

28



l. Fill in the blanks with the proper word choosing it among the

words suggested in brackets.

1. For the time being we’ve got neither a proper ... (device, spacecraft,
crew) nor proper ... (compound, power, fuel) to travel beyond the
solar system ... (ceiling, region, boundaries).

2. The problem of ... (transmitting, deciphering, coding) signals sent by
... (flying object, representatives, station) of other worlds is by far
more ... (interesting, attractive, complicated).

3. The difference in development ... (levels, scale, limitation) of
civilizations may be so remarkable that it ... (facilitates, enriches,
prevents) any understanding altogether.

4. If a highly developed civilization is interested in establishing a contact
with us it might provide us with ... (unimportant, out-of-date,
valuable) scientific, technological and cultural information,
(suggest, warn, describe) us against some ... (useful, dreadful,
powerful) mistakes.

5. Another version will be if the civilization i1s advanced, their ...
(attitude, opinion, tendency) to us is ... (hostile, favourable,
indifferent) but they take no interest in us.

6. It’s necessary to establish contacts even with a civilization which is

alien to us because it would help us to get a better ... (reasoning,

discussing, understanding) of our place in the ... (Universe, evolution
process, structure).

lll.  Find the statements corresponding to the content of the text.

1. It is very easy to establish a contact with an extraterrestrial
civilization because now a days we have all necessary means for
travelling beyond the solar system boundaries.

2. The difference in development levels reached by various civilizations
may be an obstacle to deciphering and understanding signals sent by
them.

3. The attitude of an extraterrestrial civilization to us is another
important aspect to be considered in solving the problem to respond
or not to respond to the signals of this civilization in case we receive
any.

4. Any highly developed civilization that is far ahead of ours might be
interested in establishing contacts with us to provide us with different
valuable information.

5. It is not necessary to establish contacts with alien civilization because
it would be quite useless for us.

V. State the main idea of each logical part of the text and give
some examples illustrating it.
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.

VI.

Answer the questions.
Why is it so difficult to establish a contact with an extraterrestrial
civilization?
What may be an obstacle preventing understanding between various
civilizations?
What does the answer to the question to respond or not to respond to
the signals of an extraterrestrial civilization depend upon?
What civilization would it be possible for people to contact?
What are advantages and drawbacks of the ideal version of
interaction with a highly developed civilization?
What is another version of a possible attitude of the advanced
civilization to people?
Why is it necessary to establish contacts even with the alien
civilization?

Give a brief summary of the text.
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Text 4. The First Giant of the Air

Pre-reading
l. Listen, read and memorize the following words.
blueprint [ ‘blu:print] n- HamMmeTka, MPOEKT, TIaH

siege [ ] n- ocama
naval [ 'neivl] a- (BoeHHO)-MOpCKO
armoured [ | a- OpoHUpPOBaHHBIN
~ car -OpoHEaBTOMOOUIIb
observe [ ] v- HaOmoaaTh, CIEAUTD;
BECTU Hay4HbIE HAOJIIOICHUS
soar [ ] v- mapuTh, BEICOKO JIETATh; MMOHUMATHCS BBBICH
arrest [ | v- 3a71ep>KUBaTh, OCTAaHABJIMBATD;
MIPUOCTAHABINBATh, IPUKOBBIBATH
swift [swift] -1) a- ckopbIii, OBICTpBII
2)adv- OBICTPO, TOCTICTITHO
suction [ ]| n- BcackiBaHUME; BCACHIBAIOIIIAN
flap [fleep] v- B3MaxuBaTh (KpbUIbIMH); MaxaTh;
KOJIBIXaTh(Cs)
bear [ ] v- TepnieTh, BLIHOCUTH
rugged [ 'ragid] a- mpovHbBIi, MACCUBHBIN
trigger [ | V- IpUBOUTH B IBUKEHUE; HAUUHATH;
BBI3bIBATH
drag [ ] V- HEOXOTHO, JICHUBO JIeJIaTh YTO-JIH0O0;

3aTArUBaThCs (O BPEMEHU U T. 11.)
kick [kik] v- mpoTUBUTBCS, NPOSABIATH HEJOBOJIBCTBO
scream [skri:m] v- MpOH3UTENBHO KPHUATh

drudgery [ | n- TspKenas, HynHas paboTa
rote [ ] n- MexaHn4YeCcKoe 3alIOMUHAHUE
frustrate [ | v- paccTpauBath, CpbIBaTh (ILJIaHbI);

ACJIaTh THICTHBIM, OecrnoIe3HbIM

I. Practice reading the following.
Leonardo da Vinci [ 1;
Submarine [ 1;
Hydrodynamics [ 1;
artillery [ 1;

velocity [ 1;

missile [ ‘'misail];

pioneer [ 1;

parachute [ 1;
hydrostatics [ 1;
pressure [ 1;
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mathematical [ 1;

parabollic [ 1;
hydraulics [ 1;
hydrometer | 1;

mechanics [mi kaeniks].

[ll.  Form derivatives with the help of the suffixes. Translate

them.
a) nouns from the following verbs with the suffix — tion ( - ation)
Model: to inspire — inspiration.
to determine —;  to concentrate - ; to collect - ;
to observe — ; to educate - ; to reduce - ;
to realize —; to interact; to multiply - ;
to explore - ; to direct - .
b) adjectives with the suffix - able ( - ible)

Model: to change — changeable
to respond — responsible

move - ; practice - ; remark - ; pronounce - ;
replace - ; imagine - ; reason - ; sense - ;
bear - ; compress - .

IV. Translate the words formed by conversion. Use some of
them in your own sentences.

Balance — to balance; bank — to bank; blueprint — to blueprint; arrest — to

arrest; check — to check; advance — to advance; drag — to drag; master — to

master; flap — to flap; program —to program; sample — to sample; touch —

to touch; travel — to travel; scream — to scream; trigger — to trigger.

V.  Give adequate Russian equivalents of italicized words.

1. to reason — pa3MbIIUIATh, PACCYKAATh JIOTHYECKH, OOCYKAATh.
reason — pa3ym, OCHOBaHHC, coo6pa>1<eHHe, IMpUYrHA.
reasoning — paccyxacHue, apryMeHTaIusl.

In the days before Space Age astronomers learned to reason out an
extraordinary amount of theories hypotheses and assumptions about the
sun primary by studying the visible light that shines from it. These
investigations were important for tow principal reasons. First, the sun is
the heart of the solar system; second, the sun is the only star near enough
to permit reasonable close observation. Therefore it stands to reason
that astronomers should focus their attention on the study of the sun’s
characteristics, namely, on its temperature and energy balance. For the
reasons given above modern astronomy research techniques were
developed, modified and improved. These studies require a great variety
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of computational work, new instrument, let alone sound reasoning on
the part of the space scientist, to further unravel the mysteries of the

sun.
2. to travel — myreuiecTBOBaTh, JIBUTaThCs, IMEpEeMENIaThCs,
pacnpoCTPAHATHCSL.

travel — myTenecTBue, IBUXKEHUE, IEPEABUIKCHHE.

Sometime in the 21* century or maybe later our conventional means of
travel over long distances will certainly seem slow to that generation.
New types of space travel vehicles will be used like their prototype — the
shuttle now under development to carry travellers in special space
travel suits from thew earth to orbital station. There one can observe
comets or stars travel across the Universe or listen in to X-ray stars
pluses travelling as waves to radio receivers. Scientists of that
generation will probable make spaceships reach the velocity of particles
travelling to the target in the cyclotron.

VI.  Find pairs of synonyms and antonyms.

Many-sided — versatile; heavy — light; practical — impractical; wonderful
— astonishing; to hover — to fly; to forget — to remember; to gain — to lose;
instrument — device; swift — quick; smooth — rugged; -to leave — to stay;
to collect — amass; to hide — to discover; definite — indefinite; emote —
distant; to affect — to influence; to multiply — to divide; cheap —
expensive; enormous — tremendous; to agree — to disagree; possibility —
feasibility; particular — peculiar.

VII. Translate thew sentences. Indicate the predicate and define
its tense, voice and aspect.

1. The experiment has not been finished yet. It will have been finished
by the end of the month.

2. Our century can be called “Space Age” because of the development of
a new branch of science and technology-cosmonautics.

3. The rate of the reaction is affected by the change in such parameters
as concentration, temperature and pressure.

4. The idea was subjected to severe criticism and rejected.

5. Several outstanding contributions have been made to the study of this
phenomenon.

6. There are fields which cannot be dealt with on a national scale only,
such as environmental protection, space exploration and so on.

7. On the Earth heat is received from the Sun largely at the equator.

8. So far experiments and theoretical studies have been carried on
independently and have not interacted. The basis for further
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development lies in the mutual interaction of experimental results and
theoretical studies.
9. Such results could be obtained only with modern research techniques.
10.The exact nature of nucleus forces is not yet clearly understood.
11.More attention has been paid recently to developing new sources of
energy, solar power is now regarded as a reality so is the geothermal
energy.
12.The invention of the steam engine was soon followed by other useful
inventions.

VIIl. Translate the sentences. Explain the application of
Subjunctive Mood in each case.

A. 1. It is necessary that the aircraft engine should combine efficiency
and lightness.

2. It is desirable that such power sources should be ideally suited for a
number of present-day applications that require power in remote
places.

3. It is quite possible that a radio message from civilizations on some
of the planets should reach the Earth.

4. It has been suggested that new knowledge and experience recently
obtained should provide a sound basis for further space
exploration.

5. It is important that the maintenance of the rocket should be easy.

B. 1. It would be much easier to compute satellite orbits if the Earth
were perfectly spherical and had no atmosphere.

2. But for the rapid development of computer techniques and
automation in our scientific age space research would have never
made such great progress.

3. If the Earth were stationary the movement of the atmosphere would
be controlled almost entirely by temperature differences.

4. If Mars were to be a testing ground for our notions about the origin
of life we should avoid using these same notions to conclude in
advance that Mars is lifeless.

5. If the distance to the star were known its light power would be
judged from its apparent brightness.

6. If man could just overcome the reactions of mass and inertia he
would easily go to our nearest planets.

7. For unmanned, planetary exploration the ideal guidance and control
system would be one that could appreciate the environment and
change the system’s mode of operation to meet changing
conditions.
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Reading
Read the text carefully. Try to understand all details.

THE FIRST GIANT OF THE AIR

When most people hear the name of Leonardo da Vinci they think of
the wonderful paintings the best world museums are justly proud of. Not
everybody knows that his genius was as manysided as it was remarkable.
He was one of the greatest artists and scientists in the history of the
world. Among his blueprints are sketches for a submarine, heavy siege
artillery, naval rocket missiles, armoured cars, the first practical parachute
and helicopter and many other things.

Leonardo da Vinci was born in Italy in 1452. When he was a small
child, an eagle flew over his bed. It hovered over the boy and then with a
tremendous beating of the wings it rose and flew away. This was the
boy’s earliest memory. He never forgot it. Even as a boy, he was
determined to master the air.

Leonardo da Vinci was the first man to make a scientific study of
bird flight. “A bird is an instrument”, he observed, “working to
mathematical laws”. He discovered many of these laws. He learnt how
birds balanced themselves, soared in spirals to gain height, banked, flew
with and against the wind. “The opening and lowering of the taill”, he
wrote, “the spreading of the wings at the same time to their full extent
arrests the swift movement of birds”. He was the first man to understand
the main principles of flight control — by aileron, rudder and wind brakes.
He realized that a bird’s wing compresses air beneath it, which gives it
lift. But what he did not realize was that 65% of the lift comes from the
smooth suction of the air flow fore to aft above the wings.

Leonardo da Vinci might well have been the first man to fly, had he
not made the mistake of concentrating on aircraft with wings that flapped
like an eagle’s. Those aircraft were quite impractical. They never left the
ground.

When Leonardo da Vinci died, his blue-prints were lost, hidden or
sold. They were not collected and published in one book until the end of
the 19™ century. But then other man had re-discovered all that he had
known four hundred years before. But his work had at least one very
definite result. It directly inspired Igor Sikorsky, a Russian, to make the
first really successful helicopter.

Discussion

A. Now, I have a few questions to ask. What are the other contributions
Leonardo da Vinci made to science?
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B. Principally known as a painter, Leonardo da Vinci was also a pioneer
in sciences of hydraulics and mechanics, and made extensive studies
of human anatomy and the structure of heart.

C. As hydraulics is along my line I can say that Leonardo da Vinci
developed a principle of hydrodynamics which says that with a given
fall, the smaller the cross-section of the passage the greater will be the
velocity of a flowing liquid.

In hydrostatics he recognized that liquids transmit pressure and that
work done by the mover equals that done by the resistance.

B. Who would like to make any further comment?

A. I'd like to make a remark concerning instruments of measurement
devised and improved by Leonardo da Vinci.

For example, he devised a parabolic compass, attempted to devise and
improve such instruments as a clock, a hydrometer and anemometer,
and developed the theory of lenses.

C. Why did his work have little practical effect upon the development of
either science or technology?

A. It can be accounted for by only one thing. He did not publish his work
and it did not become known until much later.

Notes.

aileron ["eil r n] — anepoH, AeTadL camolieTa, MOJABUKHBIE TOBEPXHOCTH
y B3aJIHMX 4YacTed KpBUILEB caMmoJieTa, CIOyKaT s YIpaBiICHUS
CaMOJIETOM

to bank — nenath BUpaXKu, HAKPEHATHCS

lift — mogbpeMHas cuia

wind brakes - Topmo3a, HCTIONB3YIOIINUE CUITY U HAIlpaBJICHUE BETpa

Learn to use:

to be determined to to make extensive studies of
to the full extend this is along my line

to make a contribution to to account for

to gain height to develop a theory

Post-reading
l. Give English equivalents of the following phrases. Use them
in sentences of your own.

[TogauMartbcss o cnupanu; HaOUpaTh BBICOTY; COCPEIOTOUYMBATH BCE
BHUMAaHHE Ha YEM-TO; MPOBOAUTH OOIIUPHBIE  HCCIEIOBAHMUS;
OTIpENICICHHBI  pe3yJbTaT; pa3padaThiBaTh W  COBEPIICHCTBOBATH
puoOOpPHI; pa3paboTaTh MPUHIIUI, HAOPOCOK MOBOAHOM JIOAKHU; MPHUHITH
TBEPJI0€ PEIICHUE; N3MEPUTEIbHBIC MPUOOPHI; BHOCUTH BKJIA]] B HAYKY.
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Il. Make up sentences using the phrases below.

It he made a scientific study of bird flight | that | his works were collected and

was | the end of the 19" century published.

not | Sikorsky studied Leonardo’s blueprints he understood its laws.

until | much later his blueprints became known to
scientists.
he made a really successful
helicopter.

[ll.  Paraphrase the following sentences.

use instead of

to be determined to decide firmly

to gain height to fly up higher

to arrest the movement to bring the movement to a stop
to realize to understand

to concentrate on to fix one’s attention on

to collect to gather up

a remark concerning smth. to remark about smth.

to account for to explain

1. Even as a boy he decided firmly to master the air.

2. He learned how birds soared in spirals to fly up higher and higher.

3. The opening and lowering of the tail and the spreading of the wings to
their full extent brings the movement of birds to a stop.

4. He understood that a bird’s wing compresses air beneath it which
gives it lift.

5. Leonardo da Vinci might have been the first man to fly had he not
made the mistake of fixing his whole attention on aircraft with wings
that flapped.

6. His blueprints were not gathered up and published in one book until
the end of the 19™ century.

7. We should make a remark about instruments of measurement devised
and improved by Leonardo da Vinci.

8. This fact can be explained by only one thing.

IV. Arrange the sentences according to the logic of the text.

1. Leonardo da Vinci’s work inspired Igor Sikorski, a Russian, to make
the first really successful helicopter.

2. The boy’s earliest memory was an eagle flowing over his bed.

3. Leonardo da Vinci was the first man to make a scientific study of bird
flight.

4. His blueprint were not collected and published in one book until the
end of the 19" century.

5. Leonardo da Vinci was born in Italy in 1452.
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VI.

—

Leonardo da Vinci might well have been the first man to fly had he
not made the mistake of concentrating on airctaft with wings that
flapped.

. Leonardo da Vinci’s genius was as many-sided as it was remarkable.

He was one of the greatest artists and scientists in the history of the
world.

Put up different types of questions to the sentences.

. in bird flight 65% of the lift comes from the smooth suction of the air

flow fore to aft above the wings.

. He observed that a bird was an instrument working to mathematical

laws.

. Leonardo da Vinci made the mistake of concentrating on aircraft with

wings that flapped.
Leonardo da Vinci’s blueprints were published at the end of the 19"
century.

. Leonardo da Vinci developed a principle of hydrodynamics, devised

and improved many measuring instruments.

Agree or disagree with the following statements. Correct the
wrong statements.

. leonardo da Vinci is known only as a freat artist.
. He devised and made sketches for different systems, devices, vehicles.
. There were many scientists before Leonardo who made extensive

studies of bird flight.
He was the first man to understand the main principles of flight
control — by aileron, rudder and wind brakes.

. Leonardo was quite right in concentrating on aircraft with wings that

flapped. It helped him to build the first practical aircraft.
When Leonardo da Vinci died his blueprints were carefully collected
and published.

. Leonardo da Vinci’s work inspired Igor Sikorsky to make the first

successful helicopter.

. His work as a scientist and inventor had great practical effect upon the

development of science and technology.

VIl.  Give answers to the following questions.

l.

Nk v

What do most people think of when they hear the name of Leonardo
da Vinci?

What did his blueprints contain?

What was Leonardo da Vinci’s earliest memory?

What laws of bird flight did he discover?

What gives lift to a bird according to Leonardo da Vinci?
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6. What really gives lift to a bird?

7. What was Leonardo da Vinci’s mistake?

8. What happened to his blueprints after his death?
9. When were da Vinci’s blueprints first published?
10.Who was inspired by Leonardo da Vinci’s work?

VIIl. Find in the text the following grammatical forms:
a) Passive Voice;

b) Subjunctive Mood;

c) adjectives in different degrees of comparison.

IX. Discuss Leonardo da Vinci’'s contribution to science in the
form of a dialogue.

Skim through the interview and indicate the problems touched
upon in it.

Text 4 A. A Conversation with Arthur C. Clarke*

Today we know how to do anything that is imaginable in
communications. Such a thing as a doctor living in Hawaii and
performing operations anywhere in the world through remote sensors and
manipulators is perfectly possible. Remote manipulators have been used
for decades in the atomic-energy industry. The Russians used them on
moon, and so did our space probe on Mars, where a remote arm went out
and dug up samples of the planet. So human beings have even used a tool
on another planet.

Advances in communications will also affect the way people
interact. On the one hand, technology enables us to be in touch will each
other more. But, for some people, advances in communications mean a
reduction in contact with others. We have kids who interact with their
computers and not with other kids. In some of his books, Isaac Asimov
has described a world in which humans literally couldn’t bear to be in
each other’s presence; they communicated through TV screens.

I’m keen on the use of technology for education, particularly the
development of the electronic tutor. This device would make it possible
to teach almost anything. You could program it, and it could talk to you
and teach you a language. It could even check your pronunciation. The
possibilities are limitless. You could multiply the number of teachers in
the world a millionfold. These machines would be rugged and cheap and
work 24 hours a day. They could trigger an educational revolution.

In fact, videogames may have already started to do that. Children
love to play with them. They have to be dragged kicking and creaming
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from their electronic teachers, whereas they have to be sort of dragged
kicking and creaming toward the human ones.

Nothing can replace a good human teacher, but much of the
drudgery of education — the routine and the rote — could be taken over by
electronic devices.

Space exploration is another area of virtually unlimited potential.
Almost anything imaginable that people want accomplished could be
done in the next century, with the exception of interstellar flight — and
even there we could build probes that get to the nearer stars in a few
decades. If we put a crash program into effect, we could have people
travelling in our solar system within 10 years, though I can’t see any
reason for it. But the Russians have had a man in space for as long as it
would take to send someone to Mars — or at least on a Venus mission.

As for life elsewhere in the universe, I assume it exists, but there
isn’t the slightest evidence for it. That’s the frustrating thing. One feels in
one’s bones that in this enormous universe, perhaps 100,000 million suns
in each of 100,000 million galaxies, there must be myriads of worlds like
ours with life on them, though some scientists who used to agree now
think intelligent life elsewhere is very rare, if it exists at all. This can be
argued endlessly. We’ll just have to wait until we have some gacts, which
I hope we’ll get from radioastronomy observations.

* Arthur C.Clarke, who conceived of the communications satellite,
1s a world-renowned author and scientist. He was written some 50 books,
including “2001: A Space Odyssey” and its sequel, “2010: Odyssey
Two”, now a best-seller.

l. Reproduce the parts of the interview in which the following
phrases are used. Give their Russian equivalents.

remote sensors and manipulators; to be in touch with each other; a

reduction in contact with others; the development of the electronic tutor;

the drudgery of education; another area of virtually unlimited potential;

the frustrating thing; radioastronomy observations.

Il. Insert the proper words and word combinations in the
sentences.

1. (Jducranmuonusie MmanumyasaTopsl) have been used for decades in the
atomic-energy industry.

2. (Ycnexwu B obmactu cBsa3u) will also affect the way people interact.

3. In one of Isaac Asimov’s book people communicated (¢ momoImbiO
TEJICBU3UOHHBIX IKPAHOB).

4. Electronic devices would make it possible (0OyuaTh mouTu Bcemy).
They could (Hauats mepeBOpOT B 0Opa3oBaHUM).
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5. Almost anything imaginable that people want accomplished could be
done in the next century, (3a UCKJIIFOUEHHEM MEK3BE3IHOTO TOJIeTa) —
and even there we could build probes (koropsle mocTuriu Obl
ommxanmmx 38e31) in a few decades.

6. As for life elsewhere in the universe, I assume it exists, (XOTs ToMy
HET HU MaJICUIIIETO JI0Ka3aTeIbCTRA).

7. There must be myriads of worlds like ours with life on them (B sToit
IpOMaJIHOM BCEJICHHOM).

[ll.  Divide the interview into logical parts. Select the statement
that best expresses the main idea of each part.

IV. Discuss the interview with a friend. Find statements you
possibly agree or disagree with and give your reasons.

V. Prepare and make a public speech on one of the topics.

1. Latest advances in communications and their influence in different
spheres of social life.

2. The potential of space exploration for peaceful purposes.

Do you know that...

Today with revolutionary advance in science and technology we are
getting ever better understanding of the origin and structure of the
universe. Even the problem of life on some other planets, previously
touched upon only by writers-fantasts, has become scientifical.

Numerous studies deal nowadays with the ways of establishing
contacts with some extraterrestrial civilization. There were even attempts
to put some ideas into life.

In Russia we have investigated two stars CTA-21 and CTA-102
emitting radiowaves that seemed to be signals of extraterrestrial life. Yet
the experiment was not a success.

In the USA they tried to find out if the civilizations of two
neibouring stars — Eridan and Whale — would not agree to communicate
with them. Under the Project Ozma a powerful radiotransmitter was
employed and during a whole month the 25 meter radiotelescope in
Green Bank, West Vergini9a, was directed towards the two stars.
However the experiment ended in failure either.

Answer the questions.
1. What facilitates better understanding of the origin and structure of the
universe?
2. What task do numerous studies deal nowadays?
3. What has been investigated in Russia?
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4. What was the purpose of the Project Ozma carried out by the USA?
5. Why did these experiments end in failure?
What is your opinion?
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Text5. Energy from space.

Pre-reading.
l. Listen, read and memorize the following words.

microwave [ ] a — MUKpPOBOJITHOBBIH

beam [bi:m] n — nyu

futuristic | ] a- pyTypucTHyecKkuii

diffuse [di'fju:s] a — paccessHHbIN

consequently [ | adv — cnenoBarenbHO; B pe3ynbTare

terrestrial [ ] a — 3eMHOI1, Ha3EMHBIM

benign | ] a — 1oOpkIit; 61arOTBOPUTENBHBIN, OJ1arONPUSATHBIN

long-term [ ] @ — JOJIrOCPOYHBIN; JIUTENBHBIN

implication [ | n — BOBI€YEHNE; MPUYACTHOCTb,
coyJacTue

thereby [ ] adv — Takum oGpa3oM, B CBSI3H C ITHUM

revenue | | n — rogoBoit 10X0.1

frontier | | n — rpanumna

timely [ taimli] a — cBoeBpeMeHHBII

vigorous [ | @ — CUIBHBIN, SHEPTUYHBIN

dwindle ["dwindl] v — ymeHbIIaThCs, COKpaAIIAThCsl; UCTOIIATHCS

[I.  Translate the words formed by conversion.

Beam — to beam; a terrestrial — terrestrial; state — to state; research — to
research; claim — to claim; launch — to launch; cost — to cost; amount — to
amount; face — to face; reach — to reach; aim — to aim; supply — to supply;
challenge — to challenge; support — to support; aid — to aid; doubt — to
doubt; a potential — potential; a desert — desert; a total — total — to total; a
double — double — to double.

[ll.  Indicate the words formed by conversion. Translate the
sentences.

1. No toxic fallout has been recorded.

2. It was necessary to remotor the vehicle.

3. The light was focused with a lens.

4. It was impossible to doctor the device.

5. It took them an hour to empty the container.

6. The chemical make-up of a star can be determined by the light it
emits.

7. His project got no support and he had to a band on it.

8.  Special training is required to handle the device.

9. The aim of the research was to obtain additional date on the nature
of these phenomena.
10. You’ll benefit a lot if you sing the contract.
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IV. Find pairs of synonyms and antonyms.

Frontier — boundary; to dwindle — to reduce; receiver — transmitter; effort
— attempt; diffuse — compressed; efficiency — inefficiency; to propose — to
suggest; to pollute — to clean; realistic — unrealistic; to show — to
demonstrate; to create — to produce; terrestrial — extraterrestrial; to
accumulate — to collect; implication — involvement; dangerous — benign;
to compete — to rival; to confine — to expand; to permit — to forbid.

V.  Find the roods of the following words and translate them.

a) mainly, approximately, economically, continuously, consequently,
environmentally, readily.

b) exhibition, direction, production, transportation, reflection,
transmission, expansion, storage, preference.

c) attractive, terrible, additional, commercial, rational, peaceful,
successful, limitless, dangerous, vigorous.

d) Explain the formation of the following words and translate them.
large — scale, long — distance, long — term, ground — based, world —

wide.

VI. Translate the sentences paying attention to the Verbals.

1) Translate and define the functions of Participles.

1. Another layer of the atmosphere that we must take into account when
planning space communication is the ionosphere.

2. The results presented are quite different from those obtained at our
laboratory.

3. The scientist theoretically predicted complicated interaction between
the components involved in the process.

4. The subjects dealt with under this topic aroused a heated discussion.

5. The forces acting on the Moon are the same as those acting on other
heavenly bodies.

6. Interplanetary flight will require many hundreds of days if flown with
currently available vehicles.

7. Having challenged the established notion of a fixed Earth Copernicus
put the Sun instead of the Earth at the centre of the solar system.

8. If the type of particle being detected can be identified then its energy
can be calculated.

9. When comparing elements one notices the outstanding stability of
some electronic structures.

10.An Earth satellite if launched into an orbit sufficiently distant from the
Earth’s surface can circulate for months or even years.

2) Translate and define the functions of the Gerund.
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1. leaving the earth means moving upwards against gravity, and this
requires work.

2. Airplanes and helicopters can become highly electrically charged
either from flying through dust or snow or from encountering strong
electric fields in clouds.

3. The idea of using hydrogen and oxygen as fuels for interplanetary
rockets originated early in the 19" century.

4. After formulating the problem the scientist should choose, modify or
design the procedures for the experiment.

5. Studying the earth alone does not afford much information about its
origin, for the earth’s atmosphere has changed considerably.

6. The velocity of a moving object can change by its speeding up,
slowing down or changing its direction of motion.

7. In addition to being a staging base for equipment the space station will
also be a transfer point for personnel.

8. On taking off from the Earth the rocket must get just as much
acceleration as possible to work up the necessary speed.

9. The moon keeps moving around the earth without slowing down
considerably.

10.Since the nuclear rocket is capable of producing greater thrust per
pound of propellant it can produce thrust equal to that of the chemical
rocket while using less propellant.

Reading
Read the text carefully. Try to understand all details.
ENERGY FROM SPACE

The concept of solar power satellites, or SPS, first put forward in the
1960s, is still not widely known by the general public. For example at
many public exhibitions about Energy, SPS is not even mentioned. This
is mainly because very little funding has been spent on SPS research to
date - about 1/1000 of 1% of the approximately US$1 trillion that
governments have spent subsidizing the development of nuclear power
over the past 50 years. There are critics who claim that SPS is unrealistic
— because launch costs are much too high today; or because microwave
beams will set fire to cities; or because it’s too futuristic. So why do we
believe that it is important to continue to do research on SPS? The reason
is very simple. Humans are going to need enormous amounts of electric
power in coming decades. Within 50 years the world population is
expected to double, while economic growth will continue around the
world, especially in the poorer countries. But existing energy sources
already face serious problems. They’re limited; they’re polluting; they’re
dangerous. So 50 years from now, 100 years from now, where is our
power going to come from? Nobody knows. And so we believe that new
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large-scale possibilities should be studied further. A limitless source of
energy The solar energy that reaches the Earth is about 10,000 times
total human energy production today, and the energy available in near-
Earth space is limitless. Research is being done on many different ways
of using solar power economically on Earth, and many of these will be
successful. Terrestrial solar energy is going to become a colossal
business. However, sunlight is diffuse and not available continuously at
the Earth’s surface. So one additional possibility is to collect solar energy
24 hours per day in space, and transmit it as microwave beams to
receivers on Earth. Compared to solar power collected at the Earth’s
surface, SPS faces the extra costs of space transportation and microwave
power transmission. But in order to supply continuous electric power,
solar systems on Earth need much greater area for collection, large scale
energy storage for supply during the night-time and when it’s cloudy, and
long-distance transmission from desert areas to population centers.
Consequently, at the present state of knowledge we do not know that in
future solar power from space could not complete with solar power
collected on Earth. And so we believe that more research should be done
on this possibility — and that SPS research should receive funding similar
to other potential new energy sources. We support research efforts aimed
at increasing the efficiency of energy use. But we also support efforts to
demonstrate new, environmentally benign energy sources. A change in
policy We must remember that humans have some choice concerning out
future. To some extent we can choose the direction in which our
civilization develops. And choices that are made in the coming decades —
such as the energy sources that we will or will not use — will have major,
long-term implications for human life on Earth. We believe that,
provided that research continues to show that SPS is environmentally
and economically attractive, SPS will open the door to a much more
attractive future for human civilization than any ground-based energy
source; and one that the public will support; and that young people will
find challenging and exciting. Furthermore energy from SPS can be
readily used in developing countries, as the SPS 2000 project will
demonstrate, thereby aiding economic development world-wide. In
addition, by creating large commercial revenues for space engineering,
SPS will open the frontier of space to economic development, thereby
creating a limitless new field for growth of the world economy, for these
reasons we believe that for governments to continue to do almost zero
research on SPS would be a terrible mistake. To continue to give most
energy research funding to nuclear power and none to SPS, as happens in
almost all countries to day, would be a narrow and dangerous policy
which could close off the possibility of this attractive future. A
demonstration of power And in order to advance SPS work we believe

46



that the SPS 2000 pilot plant project is now a timely step. The basic
technologies of SPS have been developed and demonstrated. It is time to
start to accumulate experience of operating a real SPS, and to show the
electricity industry that this technology is ready for use. At the “SPS 917
international SPS conference a paper on SPS 2000 won the prize for the
best proposal, and the project has made good progress since then.
Building and operating the SPS 2000 system will be a major step towards
SPS, and a major step towards an optimistic and exciting new era of
peaceful growth for humans. Even if the SPS 2000 project cost US$1
billion, that would be just a small fraction of government subsidies to
nuclear energy research, and the same scale as other government satellite
and energy research projects. We believe that this would be a good
investment, which would be popular with the public. We believe that the
“space-future”, the vigorous expansion of human activities into space to
which this will lead-is much more attractive than a future in which
humans are confined to the surface of the Earth, competing over
dwindling energy resources. It’s more likely to be peaceful; it’s more
likely to permit adequate economic growth throughout the world; and it
will certainly be more fun. It’s our choice Can anyone doubt that, given
the choice, young people would choose a future involving large-scale
space development than one confined to Earth? But they must be given
the choice. And despite the concept of SPS being proposed nearly 30
years ago, no one has yet demonstrated it. Since it was proposed,
hundreds of § billions have been spent on space activities, and hundreds
of $ billions have been spent on nuclear energy research and
development. But apart from $20 million during the 1970s in the USA,
the total spending on SPS work throughout the world has been no more
than a few $ million, at most — and it’s almost zero at present this does
not reflect its potential; it does not reflect a rational balance of its
potential relative to nuclear energy: and it does not reflect the preferences
of the general public.

Post-reading

l. Make up English-Russian pairs of the word combinations
and phrases equivalent in meaning.

1. to subsidize the development croumMocTs 3amycka

of nuclear power HA3eMHBI HCTOYHUK SHEPTUU
2. solar power satellite MUKPOBOJIHOBBIN JTyY
3. existing energy sources HETAbHOBH/IHAS U OTAacHAs MOJUTHKA
4. launch cost BBIOOD, KacaroIIMiics Halero Oyymero
5. long-distance transmission COYTHUK C IHUTAaHHUEM OT COJHEYHBIX
6. microwave beam Oarapeit
7. choice concerning our future = KOHKypHUpOBaTh H3-3a HCTOIIAIOIIUXCS
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8. ground-based energy source  SHEPreTUYECKHUX PECYPCOB
9. narrow And dangerous policy mepenaya Ha JaJbHEE PACCTOSHUE
10.to complete over dwindling cymecTByIOIME UCTOUHUKHN SHEPTUU
energy resources cyOcuaupoBath pa3pabOTKy sSAEpHOU
YHEPTUU

. Reproduce the parts of the text in which the following

phrases are used. Give their Russian equivalents.
about 10,000 times total human energy production; to need enormous
amounts of electric power; new, environmentally benign energy sources;
major, long-term implications for human life on Earth; to open the
frontier of space to economic development; to start to accumulate
experience of operating a real SPS; to reflect a rational balance of SPS
potential relative to nuclear energy; the vigorous expansion of human
activities into space.

lll.  Ask questions to which the following statements could be
answers.

1. There are critics who claim that SPS is unrealistic because launch
costs are too high today.

2. Existing energy sources face serious problems since they are limited,
polluting and dangerous.

3. One additional possibility is to collect solar energy 24 hours per day in
space and transmit it as microwave beams to receivers on Earth.

4. SPS research should receive funding similar to other potential new
energy sources.

5. Energy from SPS can be readily used in developing countries thereby
aiding economic development world-wide.

6. Building and operating the SPS 2000 system will be a major step
towards an optimistic and exciting new era of peaceful growth for
humans.

IV. Complete the following sentences in Russian and then

translate them into English.

1. KoHuenuusi CyTHUKOB Ha COJTHEYHOW 3HEPIUU MIMPOKO HE U3BECTHA
OOLIECTBEHHOCTH n3-3a OYEHb Majaoro (¢buHaHCUpOBaHUs
UCCIICIOBAHNUM, KacCaloUIUMXCA OTUX  CIYTHUKOB, KOTOpoe K
CCroaAHAIHEMY MOMCHTY COCTAaBJIACT ...

2. Jlng Toro, 4TOOBI HENMPEPHIBHO BHIPAOATHIBATH AJIEKTPHUUECKYIO
OHCPIUIO, COJIHCUYHBIC CUCTCMBI Ha 3emiie Tpe6y}0T cee

3. M=l nmojaracM, 4To IIpUu YCJIOBHH, CCJINM HCCICAOBAHHC ITPOIAOJIZKUT
ACMOHCTPHUPOBATDh IIPUBJICKATCIIBHOCTDL CIIYTHHUKOB C YKOHOMHYECKOU
TOYKHU 3PEHUS U TOYKHU 3PCHUS BO3JICHCTBUS Ha OKPYKAIOUIYIO CPELY,
CIIyTHUKHU OTKPOIOT JABEPG ...
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[IpogomxkaTh HaAMpaBlIATh OCHOBHYIO JIONKO  (DMHAHCHPOBAHUS
HCCIICIOBAHUM DHEPreTHUECCKUX MCTOYHUKOB Ha SASCPHYIO SHEPTHUIO H
HUYETO Ha CIYTHHUKH, KaK W TMPOWCXOAWT IMOYTH BO BCEX CTpaHaX
ceroaHs, ObLI0 OFI ...

. Ha mexxaynaponnoit konpepenunu «SPS 91» noknax o cucteme SPS

2000 yaocToeH ...

IIpoexkt SPS 2000, BecpMa BEpOSITHO, SBISIETCS  MHUPHBIM,
MIPEIOCTABIISECT BOBMOXHOCTb ...

Mosker 5 KTO-THOO COMHEBAThCSA, YTO TPH HAIMYAHA BBHIOODA,
MOJIOJIbIE JIFOJI BBIOpaJIK ObI Oy TyIIiee ...

Find the statements corresponding to the content of the text.

. The concept of solar power satellites is well-known for the general

public because of good funding.
There is no necessity to continue doing research on SPS because
existing energy sources are quite sufficient for economic growth.

. Compared to solar power collected at the Earth’s surface, SPS faces

the extra costs of space transportation and microwave power
transmission.

Choices of the energy sources that people are going to use will have
no influence on future development of our civilization.

. In order to advance SPS work we believe that the SPS 2000 pilot plant

project is now a timely step.

The basic technologies of SPS have not been developed and are not
ready for use nowadays.

Despite the concept of SPS being proposed nearly 30 years ago, no
one has yet demonstrated it.

Answer the following questions.

Vv
1. When was the concept of solar power satellites first put forward?
2. Why is not this concept known for the general public?

3.
4
5
6

Why do critics consider SPS to be unrealistic?

. What is the reason that research on SPS should continue?
. What benefits does the solar energy provide?
. What additional facilities of collecting solar energy are necessary for

SPS and solar systems on Earth?

What attractive possibilities will SPS provide compared with ground-
based energy sources?

What project is believed to advance SPS work?

. What will building and operating the SPS 2000 system be able to

demonstrate?

10.What energy sources would people prefer if given the choice?

49



VII. Find in the text the following grammatical forms
a) Verbals: Participles, Gerund, Infinitive;

b) Passive Voice;

¢) Subjunctive Mood.

VIIl. Retell the text concentrating on the most important
information you've learned from it.

IX. Discuss with a friend the problem of the most promising
energy sources for the future development of mankind.

X.  Skim through the text and answer.

1. How many sections are there?

2. What is the main idea?

3. For whom do you think this text was written?

To speculate about the future is one of the most basic qualities of
man. It involves two aspects: one is to forecast what the future
development will be and the other is to determine in what approximate
period of time it is going to take place.

To make such a prognosis means to learn from the past experience
and to extrapolate the knowledge into the future. Recently, however the
rate of change has been so great as to make it difficult to learn from
experience, at least as far as the time factor is concerned. To take but one
example, a prediction of man’s possible landing on the Moon around the
turn of the century was made as late as 1961, only 8 years before the
actual event! So to be on the safe side, we had better leave time to take
care of itself, and concentrate our attention on what the future may be
like.

There is yet another problem involved: are we to accept
submissively any possible course of events, or are we to work for a future
most suited for most people? The choice is to be made, at different levels,
by every individual and by every society.

Comprehension check-up.

1. What are the two aspects of speculation about the future?

2. What are the two steps of any prognosis?

3. Why has it been so difficult recently to make any predictions

concerning the future development?

4. What example is cited to illustrate the difficulty?

. What dilemma are we faced with and what choice is to be made by
every individual and every society?

)
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Text 6. A new Era for Aircraft

Aviation experts expect that today’s aircraft will begin to be
replaced with some new form of supersonic transport by the year 2000. A
21-st century hypersonic aircraft may open a new age of aircraft design.

The designers of this country displayed the project of such a
supersonic passenger liner among the prospective models at the latest
Aecrospace Salon held on the old Le Bourget airfield' in Paris. An
elongated fuselage with a sharp nose and without a horizontal stabilizer
makes it look more like a rocket. The speed matches the looks®. This
plane will fly at a speed five to six times above the speed of sound, e.g., it
will cover the distance between Tokyo and Moscow in less than two
hours. The diameter of the fuselage will be 4 meters and the overall
length 100 meters, with the cabin accomodating 300 passengers. The
future superplanes of such a class will have no windows, but the
passengers can enjoy’ watching the panorama of the Earth on the TV
monitor at the front of the cabin. They will fly so fast that ordinary
aircraft windows would make the structure too weak to withstand the
stresses at such a speed. At night velocities the air resistance in the lower
atmosphere is so great that the skin is heated to very high temperature, the
only way out is to fly higher. Therefore, airliners’ routes will mainly lie
in the stratosphere.

In general, to build a reliable hypersonic plane one has to overcome
a whole set of technological and scientific difficulties. Apart from
creating highly economical combined engines and heat-insulating
materials®, designers have to make such an amount of thermodynamic
computations that can’t be performed without using supercomputers.
One of the ways to make planes as economical as possible is lightening
the aircraft by substituting new composite materials for conventional
metal alloys. Accounting for’ less than 5 per cent of the overall aircraft
weight, the percentage of composite material parts will exceed 25 per
cent in new generation models. An extensive use of new materials
combined with better aerodynamics and engines will allow increasing
fuel efficiency by one-third".

Because of the extreme temperatures generated by atmosphere
friction, a hypersonic craft will also require complicated cooling
measures. One possibility is using cryogenic fuels, such as liquid
hydrogen, as both coolants’ and propellants. The fuel flowing through the
aircraft’s skin, would cool the surfaces as it vaporizes before being
injected into combustion chamber.

In addition, specialists in many countries are currently working on
new propeller engines considered much more economical and less noisy
than jets. The only disadvantage is that propeller planes fly slower than



yet planes. However, it has recently been announced that specialists
succeeded in® solving this problem. As a result a ventilator engine with a
propeller of ten fibre-glass blades has been build, each being five meters
long. It will be mounted in the experimental passenger plane.

Notes to the Text:
Le Bourget airfield — asponoprt Jle Bypxke
the looks — BHemIHUNA BUg
can enjoy — ¢ yJI0BOJIbCTBHEM (3]1.)
heat-insulating materials — TenIOM30IUPYIOIINE MAaTEPHATIBI
accounting for — cocTaBsis
by one-third — Ha oHY TpeTh
coolant — oxnaxkaaromias >KUIKOCTh
succeeded in — ynanoch
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1. Read and translate following international words:

Aviation, airplane, project, passenger, liner, model, fuselage, horizontal
stabilizer, rocket, distance, meter, diameter, cabin, technological,
problem, thermodynamics, aerodynamics, percent, efficiency, extreme,
temperature, cryogenic.

2. Read and memorize the words and words combinations.
amount — KOJINYECTBO

to announce — OOBSBIISITh, 3asBIISAThH

to combine — coueraTb, KOMOMHUPOBATH
combined with — B coueTanuu c
efficiency — npousBoautenpHOCTh; KII, 3¢ hekTnBHOCTH
e.g. (for example) — nanmpumep

to expect — o)KuaaTh, NpeamnogaraThb
extreme — KpaHuM, Ype3BbIYaliHbIN
combustion — TOpeHHe

complicated — croxHbII

conventional — OOBIUHBIN, CTAHIAPTHBIN
currently — B HacTosiiee Bpemst
disadvantage — HemocTaToK

measure — Mmepa

noise — Irym

overall — moHbBIN, 0OIIMI

to overcome — Ipeo10JI€BaTh

resistance — COMpPOTUBIICHUE

stress — HallpsKEHUE

friction — TpeHue

to inject — BIPBICKUBATh, BBOAUTH



to vaporize — ucnapsITbCs
3. Read the text in parts, name them. Translate the text.

4. Answer the following questions:

1) What is this text about?

2) What aircraft was displayed in Paris?

3) What are the characteristics of the new liner?

4) What are the difficulties in building a hypersonic plane?

5. Correct wrong statements:

1) Today’s aircraft will be replaced with a new from of supersonic
transport by the year 2000.

2) The new hypersonic aircraft that looks line a rocket will cover the
distance between Tokyo and Moscow in less than tow hours.

3) The future superliner of this class will have large windows that will
allow passenger to watch the panorama of the Earth.

4) Airliner’s routs will mainly lil in the stratosphere because the air
resistance in the lower atmosphere is too great.

5) Designers can easily make all the necessary thermodynamic
calculations to build a reliable hypersonic plane.

6) It is possible to lighten the aircraft by substituting conventional metal
alloys by new composite materials.

7) Cryogenic fuels are used as both coolants and propellants.

8) The great advantage of propeller planes is that they fly faster than jet
planes.

6. Find Gerund in the text.

7. Translate the sentences, paying attention to Gerund’s functions.

1) Flying from Los Angeles to Tokyo on board a new supersonic craft,
will take two hours.

2) On examing the care before starting on a long journey a driver can be
sure that he will get to his destination without accidents.

3) By summing up the information about the speed and distance of
various objects on the road, the computer defects all possible danger.

4) A superliner of a new kind will be capable of flying at five times
above the speed of the sound.

5) The only way of overcoming the great air resistance at high velocities
is flying higher.

6) At low speeds the engine can use turbines for compressing the air
before mixing it with fuel in the combustion chamber.



7) In future in switching over to the new Earth satellite a driver can be
sure of coming safely to his destination.

8) Cryogenic fuels will vaporize before being injected into combustion
chamber.

9) In flowing over the aircraft’s surface the fuel cools its skin.

10)  On reaching its cruising speed the supersonic liner will fly at
100000 feet above the earth.

8. Make Adjective from the following Nouns or Verbs according to
example: move — IBUraTh, ABUTaThCsl — movable — 1Mo IBHKHBIHI
Comfort, change, compare, control, program, measure.

9. Determine, what part of the speech belong the following words
to:

Reliable, elongate, percentage, stabilizer, stabilize, prospective, carrier,

brilliant, relativity, intelligent, intelligence, assistance, fuselage, mainly,

encircle, departure, statement, hypersonic, liner, horizontal, powerful.

10. Determine if the following words pairs are synonyms or
antonyms.

Advantage — disadvantage; to remain — to stay; reliable — unreliable; fast

— slow; apart from — besides; capable — in capable; to begin — to start;

liquid — solid; to cool — to heat; possible — impossible; weak — strong; to

build — to break; aircraft — plane; engine — motor.

11. Answer thew questions using the words in brackets.

1) What kind the aircraft may begin a new age in aviation? (a hypersonic
passenger liner)

2) What is the shape of a new liner? (an elongated fuselage with a sharp
nose)

3) What distance can a new liner cover in less than two hours? (the
distance between Tokyo and Moscow)

4) What are the main problems of building a reliable hypersonic liner?
(developing an economical engine and new heat insulating materials
combined with better aerodynamics)

5) What combined engine was developed for a new liner? (a ventilator
propeller engine)

6) What is one of the ways to make a hypersonic liner as economical as
possible? (using new composite materials)

7) What will be used for cooling a new liner? (cryogenic fuels)

12. Retell the text.



Text 7. Environment Protection must be Global.

That the problem of pollution and ecology has become the most
important one for mankind is evident to all. The more civilization is
developing, the greater the ecological problems are becoming. Air and
water pollution by industry is now reaching tremendous proportions. In
our era it i1s changing from a national to an international problem,
especially in territories where rivers cross several countries. The seas and
oceans are also becoming seriously polluted. A similar situation is
developing in the atmosphere. It is known that many cities throughout the
world suffer from air pollution.

However, our scientific knowledge and technological advancement
make it possible to eliminate it, if people use good will' and make
considerable investments for that purpose. The development of natural
resources on a global scale is already possible from a scientific and
technical standpoint’. Large-scale experimental work in this area is
successfully being carried out.

At present scientists in industrially developed countries are working
on the theory of interaction of all the atmospheric and oceanic global
processes that determine the climate and weather of the world. Increasing
growth of population, industrialization and the use of resources are
slowly but surely changing the global climate and water balance. This can
be described as a great experiment, one that may bring about changes in
the environment more serious than ever before.

The essential feature in the environment protection is that many
problems can be solved only on the level of world community’. Therefore
the planning of protection against pollution by human society as a whole®
is imperative today and in the nearest future. It is necessary to develop an
international program to study data on land, forest, atmospheric and
oceanic resources, both renewable and non-renewable. It is the joint
efforts of many scientists and special public organizations that can deal
with the problem and take necessary measures to protect the
environment.

It is still a big job and much remains to be done’. However scientists
are confident that planned actions of all countries can eliminate pollution
and achieve successes in purifying air, water and soil and in safeguarding
natural resources. At the same time one must realize that social and

political circumstances may stand in the way of further progress in this
field.

Notes tot he Text
1. good will — no6past Bosis



standpoint — Touka 3peHus

community — COOOIIIECTBO

as a whole — B uenom

much remains to be done — eme MHOTO€ TIPEACTOUT (OCTACTCS)
clenaTth
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1. Read and translate following international words:

Global, resources, problem, ecology, proportion, era, territory, ocean,
oceanic, situation, atmosphere, process, climate, balance, experiment,
social.

2. Read and memorize the words and words combinations.
achieve — qocturarh

advance — mpoIBMKEHUE BIIEPEI, YCIIEX, IPOrPecc
bring about - BeI3bIBATH

carry out — IpOBOJNTH, BBITIOTHSTh

deal with — umeTb nemo ¢

evident — O4EBUIHBIN

purpose — 1eib, Ha3BaHHE

remain — OCTaBaThCs

scale — maciira0d, pazmep

similar — mogoOHBIN

solve — pemmath

joint efforts — coBMecTHbIE yCHITHS

take measures — MPUHUMATh MEPBI

throughout the world — mo Bcemy mMupy

3. Read the text “Environment Protection must be Global” using a
dictionary if necessary. Translate the text.

4. Answer the following questions:

1) What is this text about?

2) What is ecology?

3) How does water (air) become polluted?

4) Why is the problem of water pollution becoming a global problem?

5. Translate the sentences paying attention to the continuous
Form.

1) Water and air are becoming more and more polluted.

2) At present computers are more widely used in the sphere of education.

3) Where were you at six o’clock? We were studying in the reading-
room.



4) There are government and public organizations that are studying data
on the land, the forest and the air.

5) New courses of education such as management are being organized in
many institutes.

6) What well you be doing in the laboratory tomorrow morning? We
shall be watching the operation of a new device.

7) Measures are being taken to save Lake Baikal.

8) The situation at Lake Baikal is remaining very serious.

9) Much attention is being paid at present to the developing of
international scientific contacts.

10)  Science is becoming a leading factor in the progress of mankind.

6. Find the sentences in Continuous Passive, translate them.

1) Cambridge University was formed in the 12" century.

2) Solution of ecological problems may be achieved only by joint efforts
of all countries.

3) Great changes in people’s lives and work were brought about by the
scientific and technological progress.

4) The theory of interaction of atmospheric and oceanic processes is
being developed to determine the weather of the planet.

5) The teachers at Cambridge are called “dons” or “tutors.

6) Computers and lasers are being widely introduced at plants and
factories.

7) The most important ecological problems must be considered at the
government level.

8) The training at Cambridge and Oxford is carried out by tutorial
system.

7. Define the meanings of “one” and *“that”, translate the

sentences.

1) the problem that has become the most important one is the problem of
pollution.

2) One can easily understand why the profession of an engineer requires
a special college training.

3) The new technologies that are being developed must be connected
with traditional ones.

4) That air and water pollution by industrialization is reaching dangerous
levels is realized by everyone.

5) It is the invention of an engine that started the first industrial
revolution.

6) The main purpose of education is that graduates must be able to work
with the technology of tomorrow.



7) The education in Oxford and Cambridge is different in many ways
from that in other universities.

8) We discussed the first industrial revolution, the one that took place
some centuries ago.

8. Explain, what part of speech the following words be long to:
radioactivity, measurement, interaction, society, nervous, elimination,
basic, proportion, serious, symbolic, anxious, ecological, organize.

9. Name the Verbs made from the following Nouns, translate
them:

advancement, investment, measurement, achievement, improvement,

fulfillment.

10. Find among the following words:

a) Antonyms:

slowly, old, at present, small, quickly, in the past, new, large;

b) Synonyms:

tremendous, epoch, realize, several, work, progress, great, field, era,
understand, make it possible, different, achieve, some, advance, enable,
area, various, reach, essential, job, important.

11. Answer the questions of the text “Environment Protection
must be Global”.

1) What problem is becoming a global problem?

2) What makes it possible to eliminate air and water pollution?

3) What are scientists in industrially developed countries currently
working on?

4) What factors are slowly changing the global climate and water
balance?

5) What actions are necessary to take to deal successfully with the
problem of protecting the environment throughout the world?

12. Translate into English.

1) IIpoGneMa oxpaHbl OKpY’KAIOIIEH Cpelbl SBISAETCS ceiiyac OJHON u3
CaMbIX BaXHBIX MPOOJIEM JJIS YeJIOBEUECTBA.

2) Bo3ayx BO MHOTHX Topojax 3arpssHsercs Ojarogapsi TPaHCIOPTY H
MIPOMBIIICHHOCTH.

3) 3arpsi3HEHUE BOJbI CTAJIIO CEPHE3HOM MPOOJIEMOIl i1 MHOTHUX PEK B
AHTIINN.

4) VYBenuuuBalOIMKACS POCT  HACEJNEHUs, WHAYCTpUAIU3AUUS U
WCIMOJIb30BAaHUE PECYPCOB MEMJIEHHO, HO HENPEMEHHO MEHSIOT
rJI00AJTBHBIN KITMMAT U BOJIHBIN OastaHc.



5) MHorue Hay4YHbIe U OOIIECTBEHHBIE OpPTraHU3aIii MPUHUMAIOT MEpPHI,
YTOOBI 3AIIUTUTH OKPYKAIOIIYIO CPEy.

6) IIpoGnema 3amUTBl OKpYKAIOUIEH Cpeabl MOXKET ObITh pelieHa
TOJILKO Ha YPOBHE MHUPOBOT'O COOOIIIECTBA.

13. Retell the text.

Text 8. The Mars Programme.

In 1962 the first automatic station — the USSR’s Mars-1 — was
launched. It was followed by more than a dozen Soviet and US space
vehicles. Then came a lengthy interval starting in 1975. Now the time has
come for mankind to carry out detailed studies of Mars which is known
to be a planet in many respects similar to the Earth. It is necessary that
man should understand the origin and development of the Solar System
in order to understand the history of our own planet and the reasons of the
appearance of life on it.

New knowledge about Mars might help us to explain the multitude
of natural phenomena occuring on earth and enable us to predict these
phenomena, as well as control them. This would help mankind begin
exploring the Solar System’s resources is the not so distant future.

The importance of Mars studies is aknowledged by all. Thus the
working programmes of the United States’ National Aeronautics and
Space Administration (NASA) and the European Space Agency (ESA)
envisage flights to Mars in the 1990s. The most representative
community of space research — the International Astronautical Federation
(IAF), now incorporating some eighty space agencies, institutes and
industrial enterprises in 36 countries — considers the preparation of
manned and unmanned expeditions to Mars to be one of its main
priorities.

Russia has proposed that a broad international programme of
detailed study of Mars and its natural satellites should be carried out.
Scientists and space experts suggested that automatic stations for Mars’
expeditions should be designed and produced by Russia, and the
scientific instruments for them should be jointly prepared by ten
countries: six East and four West European. It was reported that the
programme would enable us to deliver to Mars the automatic station for
global studies of the planet from the orbits of its artificial satellites,
determine the most promising areas for detailed investigations and study
the planet’s atmosphere by landing special vehicles as well as balloons.

A new generation of the Phobos space probes has been developed
for this purpose in Russia. It should be noted that these proves are
sophisticated programmed space robots. They are believed to be the basic



means for the expedition to Phobos, Mars satellite, and hence for carrying
out the Mars programme in 1998 and 1999. It is planned to launch six
unmanned spacecraft’s — two each in 1992, 1994, and 1996. The Mars
Sample Return Mission, now being planned for the late 1990s should be
the most important part in the space programme for the period ending in
2000. The spacecraft to be launched to Mars is to make a soft landing on
the planet and send a self-propelled vehicle, so-called rover, to gather soil
samples and specimens of Mars rock. It is to travel several hundred
kilometers on Mars’ surface, encountering storms, frosts and heat. Then
about 2 lbs. of materials would be returned to earth for detailed analysis.
The U.S. is supposed to supply the rover plus advanced electronics to
guide this rover from orbiting spacecraft.

NASA experts are studying a quicker, simpler alternative that
would allow to visit Phobos, one of the two Mars main moons. They wish
the USA were the first to send people towards Mars. And NASA officials
predict that a U.S. spacecraft carrying four crew members could reach
Phobos’ surface by 2003, more than four years earlier than it could reach
Mars. The Phobos mission is similar to that of a Mars flight. It, too,
would require two space vehicles, a cargo ship followed by a manned
spacecraft. And it, too, would last 14 months. But the Phobos rockets
would need only half the fuel, since they wouldn’t have to overcome
Martian gravity to get back.

Besides being a major step in the progress of space science, the
implementation of the programmes described may serve as a transitional
stage from the study of space to its exploration for the benefit of earth.

1. Read and translate following international words:

automatic, station, dozen, natural, national, resources, aeronautics,
European, Mars expedition, gravity, satellite, atmosphere, analysis,
alternative, exploration.

2. Read and memorize the words and words combinations.
acknowledge — npu3HaBaTh

deliver — mocTaBiAThH

implementation — BBINIOJIHEHKE, OCYIIIECTBIICHHUE
enterprise — MPOMBIIIICHHOE MPEPUATHE

gather — cobuparth

guide — HampaBIATh

predict — mpencka3bIBaTh, IPOTHO3UPOBATH
promising — MepCIeKTUBHBIN, MHOTOO0OCIIIAFOIITH I
incorporate — BKJIFOYaTh, 00bEIUHSITH

multitude — MHOKEeCTBO, OOJIBIIIOE YHCIIO, Macca
self-propelled — camoxoaHBIN, CAMOIBIKYIITHIICS



specimen — oOpa3er, SK3eMILIIP
supply — cHaGkaTh, 00eCTICYNBATH

3. Read the text “The Mars Programme” using a dictionary if
necessary. Translate the text.

4. Answer the following questions.

1) What planet is in many respects similar to the Earth?

2) What can help mankind explain natural phenomena occurring on Earth
and predict them?

3) What organization are working at the programmes of Mars
expeditions?

4) What programme of Mars investigation was proposed by Russia?

5) What was the purpose of this programme?

6) What are the Phobos space probes?

7) What is the most important part of this space programme?

5. Define what parts of speech the following words belong to.
Gravity, peaceful, permanent, consequence, subatomic, dominant,
relative, relativity, flexible, apparently, celebrity, novelty, connection,
complicate, desirable, significant, utilize, pressure, famous, involvement,
significance, weightlessness, eaten, recorder, supression, dense, density,
depth, damage, shorten.

6. Make Nouns from the following words.

Appear, explore, prepare, prior, important, implement, transit, propose,
create, lighten, encode, structural, useful, discuss, grow, store, differ,
electronic.

7. Make a sentence out of the two parts.

1. NASA has proposed 1. a cargo ship followed by a
manned spacecraft

2. NASA experts predict that a US 2. they wouldn’t have to overcome

spacecraft Martian gravity to get back.

3. It would be more 3. a quicker simpler programme of
visiting Phobos, one of the two tine
Mars satellites

4. The Phobos flight would require 4. to last 14 months

two space vehicles

5. It is believed 5. could reach Phobos surface by
2003

6. The Phobos rockets would need 6. than four years earlier than such



only a spacecraft could reach Mars.
7. It can be explained by the fact 7. half of the fuel necessary for a
than Mars flight.

8. Define the meaning of the Verb “should”.

1) It should be said that the importance of Mars studies 1s acknowledged
by all.

2) Reliable of every vehicle should be paid great attention to during the
production progress.

3) It is required that an airplane should be well balanced dynamically.

4) Should there be even a small deviation in the velocity, the space
vehicle would pass the planet.

5) K. E. Tsiolkovsky suggested that man-made rockets for the future
space flights should use liquid-propelled engine.

6) We were told that we should take part in the discussion.

7) One should nit forget that electricity is the most important source of
energy at present.

9. Translate the sentences in Passive Voice.

1) In mechanics the study of kinematics is followed by the study of
dynamics.

2) A gas may be looked upon as the vapour of a liquid with a very low
boiling point or very great vapour pressure.

3) Lead is very slightly acted upon by the oxygen of the air.

4) The works of Tsiolkovsky were followed by a number of very
important works in the field of astronautics.

5) The production of special metallurgical alloys is seldom influenced by
gravity.

6) This article describes design characteristics which are followed by the
description of the results of the experiments.

7) This description is followed by a discussion of non-technical aspects
of the lunar programme proposed.

10. Read and translate this text without a dictionary.

Exploration experts suggest that the tiny moon Phobos should be used as
a perfect place for gas refilling station. Some scientists think Phobos
rocks to contain crystalline ice. If one heats them, it will be possible to
produce water. The letter could be devided into hydrogen and oxygen
which are necessary components for rocket propulsion. Such a fuel would
greatly reduce the amount of weight that must be delivered from the Earth
for manned missions to Mars. Thus it might be possible for spacecraft to
leave the Earth for Mars carrying no return fuel. To get home, they
should simply fill up at Phobos.



11. Translate into English.

1) HoBeie 3Hanuss o Mapce momornu Obl HaM OOBSICHUTH HMPHUPOJHBIC
SBJICHUSI, BOZHUKAIOIIME HA 3€MJIe, U MO3BOJIMJIM HAM NpeJIcKa3aTh U
yIpaBisiTh UMHU.

2) Oro mnoMoryio Obl 4YEJOBEYECTBY HAuaTh OCBOEHUE PECYpPCOB
COJIHEYHOU cHCTEMbI B OiMKaiieM Oy TyIIeM.

3) Baxsoctb n3yuenus Mapca npu3HaHa BCEMHU.

4) YueHble M O3KcCOepTbl B OOJACTH KOCMHUYECKOTO MPOCTPAHCTBA
OPEAJIOKUIIN, YTOOBl aBTOMATHUYECKHE CTAHIIMM JJIs1 AKCIEIULIMA Ha
Mapc KOHCTpyHpOBaJIUCh U MMPOU3BOAMINCH Poccueil.

5) DOkcneptel HACA wu3ydator Oojiee OBICTPBIM M MPOCTOM CMOCOO,
KOTOPbIN ObI O3B0 MTOCETUTh D0OOC — 0/1HY U3 IBYX JIyH Mapca.

6) Ounu O0b1 xoTenu, yTo0bI CIIIA mepBrIMU TTOCTaNM JTrOACH Ha Mapc.

12. Retell the text.

Text 9. Flood Defence system.

In October 1980 the first stone with the words “Let’s protect
Leningrad from floods” was thrown into the waves of the Gulf of
Finland near Gorskaya — that was the beginning of the construction of a
flood defence system that by 1990 will protect Leningrad from floods.

In its more than 280 years of existence the city has had nearly 300
floods. Three of them, in 1777, 1824 and 1924 were catastrophic. Ever
since the foundation of the city by Peter the Great in 1703 various
schemes for its protection were offered by specialists. But only due to
modern technology such a giant hydro-engineering project was made
possible.

The starting point was the adoption of the General Plan of
Leningrad development (1966) which provided for the construction of a
flood defence system. 52 scientific, designing and other organizations
were working out this scheme for six years.

How does the hydro-engineering complex look like?

Eleven giant dams of rock and soil (each 8 metres high above mean
sea level) cross the Gulf of Finland from Gorskaya in the north to
Lomonosov in the south of the Gulf through Kotlin Island (Kronstadt
Fortress). Along the length of the dams there are six spillways to let the
water through in normal conditions.

Ships will pass through two deep-water channels which are located
on each side of the island, the 200 metres wide southern channel will be
the main.

When a rise in the water level is forecast the whole automatic
system will be put in action. The gates which are located over the
spillways will go down to close the “windows” and the gates which slide




along special rails on the bottom of the channels will come out of the
dock chambers and bar the way to the sea wave. It will take only 30
minutes to perform all the operations.

It should be said that the construction of such gates is a sort of
revolution and has no analogy in modern world practice.

Motor-car highway — 24.4 kilometres long and 35 metres wide —
runs along the top of the dams and bridges over the spillways and twice
it “dives” into the tunnels under the bottom of the channels. The length of
the sothern tunnel 1s some 2,000 metres and that of the northern one is
1,400 metres.

The construction of the highway is paid great attention to as
according to the General Plan for the development of Leningrad it is to
become the outer part of the 150 km ring motor-road which will be built
around the city.

The complex will allow to solve the problem of Leningrad
protection from floods.

1. Read and translate following international word.
Analogy, catastrophic, specialist, construction, general, operation,
organization, practice, protection, scheme, technology, tunnel.

2. Read and memorize following words.
adopt — mpuHUMATH

bridge — mocT

channel — xanan

Cross — rnepecekarhb

defence — 3amura, o6opoHa

flood — HaBoTHEHUE

forecast — mpencka3anue

foundation — ocHOBaHUE

level — ypoBenb

locate — pacnosiaraTh, ONpeaAeIsaTh MECTO
mean — CpeIHUIN

pass — MPOXOIUTh, TPOE3KAThH

protect — 3amunaTh, OrpakaaThb

rise (rose, risen) — MOJAHUMAThHCSI

various — pa3JIMYHbIi, pa3HOOOpa3HBIN
wave — BoJTHa

spillway — BogonpomnyckHble BOPOTa, BOJIOCIIUB
bar — mperpaxnarb

3. Read the text “Flood Defence System”. Translate it.



4. Translate into English the words groups using words
combinations, given below.

1) npennoXxuTh TPOEKT HOBOIO IIeXa; 2) MPeyCMOTPETh CTPOUTEIHCTBO
noporu; 3) TPOUTH dYepe3 TIIyOOKOBOAHBIA KaHal, 4) 3alUTUTh OT
HABOJHEHUS; 5) BBINOJHATH BaXKHBIC Omnepanuu; 6) pa3padoTaTh HOBBII
npoekT; 7) paborarth Haja mpoOiemMoi; §) mpeacka3aTh MOBBIILICHHE
YpOBHS; 9) ylIeisTh BHUMaHUE CTPOUTEIILCTBY.

to forecast the rise; to pass through; to perform; to offer a scheme; to
protect from; to provide for; to work at; to work out; to pay attention to.

5. Translate into English the following words having the same root:
HayKa — Hay4YHbId — Y4YEHbI; 000pya0BaTh - 000pYyJOBaHUE; MPOEKT —
NPOECKTUPOBIIMK  (KOHCTPYKTOp);  HampaBiIATh  (PyKOBOAWTB)  —
HaIlpaBJIEHUE — PYKOBOAUTEIND (IUPEKTOP); 3AIIMILATH - 3AIIUTA; CTPOUTh
— CTPOMTENb - 3[IJaHUE; CYIIECTBOBATH - CYIIECTBOBAaHUE; OCHOBBIBATH —
OCHOBAHME - OCHOBATEJIb; YUUTh (MPENOAaBaTh) — 00yUEeHUE — YUUTEIIb.

6. Make the words according to the example:

1) cymecrBurensHoe + ful = npuiarareabHoe
use — noJib3a — useful — mone3HwI
power; skill; success.

2) cymiecTBUTENIbHOE + less = mpuiararenpbHoe
use — Mmojb3a - useless - 0ecrnoe3HbI
change; noise; water; help; end.

3) mpuiararenbHOE + ness = abCTPaKTHOE CYIIECTBUTEIBLHOE
weightless — HeBecombIil — weightlessness — HeBecOMOCTh
useful; dark; hard; weak.

4) cyliecTBUTEIbHOES/IpUIaraTeIbHOE + 1St = CYIIECTBUTEIHHOE
science — HayKa — scientist - y4eHbIi
special; art; motor; biology.

5) cyuiecTBUTENBHOE C ance/ence
resistance — COMPOTUBIICHUE
consequence; distance; appearance; difference; absence; presence.

7. Translate the sentences into Russian, paying attention to the
predicate:
a) 1. This equipment should be tested in various conditions.
2. Nowadays floods can be forecast beforehand.
3. When sea waves rise over the normal level all the gates are to be
closed.
4. The control system had to be provided with the most perfect
automatic devices.
5. All these mechanisms should be protected from corrosion.



b) 1. Such questions can not be answered by an engineer.
2. This design was to be worked out by some body from your
laboratory.
3. As the metal part was not heavy, it could be mounted on a work
bench by anybody.
4. These planes can be changed by on one.
8. Translate the following sentences.
1) It should be noted that the technical documentation of hydro-
engineering project contained 199 volumes.
2) We know who took part in the design of flood defence system.
3) We understand what gigantic experimental work was made before
the adoption of the project.
4) Foreign delegations are often explained how the construction of
the protective complex was started.
5) Visitors always ask if the flood defence system will be put into
operation in time.
6) The programme of future work was worked out precisely.
7) Our laboratory will continue to work at the problem of automatic
of production processes.

9. Make Adjectives from Adverbs. Translate them.
a) slowly, suddenly, usually, usefully, uselessly, precisely, widely,
easily, simply, probably, possibly.
b) Largely, mainly, highly, hardly.

10. Make Verbs from Nouns; translate them.

Building, understanding, improvement, equipment, foundation,
located, protection, adoption, production, explanation, development,
existence, designer, builder, reader, reflector, founder.

11. Answer the gquestion to the text “Flood Defence System”.

1) Who was the General Plan for the development of Leningrad
adopted?

2) How long were designers and engineers working at the scheme of
the defence system?

3) In what year was the construction of the hydro-engineering project
started?

4) What is the aim of this project?

5) Where is the dam located?

6) How many channels for the passage of ships are there in the
system?

7) Where does the motor-car highway run?

8) How long is it?



9) Where are the tunnels for motor cars located?
10) When must the flood defence system be put into operation?

12. Translate into English.

1) C wmomenra oOpa3oBanus IlerepOypra chneuuamucraMu OBUIH
MPEAI0KEHBI PA3IMUYHbIE CXEMbI 3aIIUTHI TOPOJIa OT HABOJHEHHUS.

2) T'enepanbHblii TUTaH pa3BuTUs JIeHWHIpaxa MpeaycMaTpuBal
COOPY’KEHHE CUCTEMBI 3alIUThl OT HABOJAHEHHUS.

3) 52 HayuyHbIX, KOHCTPYKTOPCKMX W TMpPOYUX  OpraHu3aiui
pa3pabaTbIBalId ATy CXEMY B TE€UECHHE O JIET.

4) Tlo Bceit nnuHe namO pacmoJiaraloTcs IMIECTh BOAOMPOMYCKHBIX
BOPOT.

5) Kopabnu 6ynyT nmpoxoauTs 4epes JiBa ri1yO00KOBOAHBIX KaHaa.

6) OTOT KOMIUIEKC MO3BOJUT PEIIUTh Mpodiemy 3ammTthl [lerepOypra
OT HABOJIHEHUU.

13. Retell the text.
Text 10. Astronomical capital of the world.

Two great observatories, Greenwich and Pulkovo, occupy a leading
place among the observatories of the world. Some scientists call Pulkovo
the astronomical capital of the world.

Pulkovo is situated in a hilly area some kilometres from Leningrad.
You can’t get to Pulkovo by train — when the railway was being built the
astronomers specially asked that it should be kept several kilometres
away so that there be no vibration to affect the sensitive instruments.

The work started in 1839, when the observatory was opened, is
being continued now. This is the eternal work of astronomers — to define
the precise co-ordinates of the stars, to find out the exact “addresses” of
heavenly bodies.

But today the scientists also conduct a time service, they study
activity of the Sun, follow the flights of the Earth sputniks and calculate
their orbits. The scientists of the observatory have made a valuable
contribution' tot he study of the cosmos by observing Soviet artificial
Earth satellites, man-made moons. The study of their orbits is very
important for the flights of manned spaceships.

Thew Pulkovo observatory has a radio-astronomy department
equipped with modern apparatus. The big radio-telescope installed there
is stronger than any other telescope in the world. With the help of this
powerful device the scientists of the Pulkovo observatory carry out a
number of observations of Venus, Jupiter and other planets. It is



necessary that before flying to other planets scientists should get the
greatest possible information about the heavenly bodies.

The astronomers have obtained extremely surprising results due to
radio-astronomical observation. By means of  radio-telescope some
remarkable studies of the surface of the Sun and of solar activity have
been made and a method of investigating the movement of planets has
been worked out.

Astronomical observation and cosmic experiments are spheres of
scientific research in which broad co-operation of scientists of various
countries would be most effective. Soviet scientists, workers and
technicians have produced and launched space rocked in the direction of
the Moon, Venus and Mars and are fulfilling the noble dreams of
mankind. May there be peaceful ships flying the space routes and may
serve the interests of all the people of the world!

Notes on the Text
1. have made a contribution — BHECIIN CKJ1a.
2. by means of — mocpeacTsom

1. Read and translate following international words.

Contribution, co-operation, astronomical, observatories, vibration,
sputniks, orbits, calculate, radio-astronomy, apparatus, planet, radio-
telescope.

2. Read and memorize following words.
to affect — Bo3nelicTBOBaThH

dream — meuTa

exact — TOUHBIN

extremely — upe3BbIyaitHO

to find out — y3Harth

to fulfil — BeImOIHATE

to observe — HaOIIO1ATH

remarkable — BeIaronuiics

sensitive — 4yBCTBUTEIbHbBIN

to make a contribution — BHOCUTH BKJIa[q

to man — yKOMIUIEKTOBBIBATh JIMYHBIM COCTAaBOM
noble — GyraropoiHBIN

3. Read the text “Astronomical capital of the world”. Translate it.

4. Put four General and four Special Questions to the text. Make it
in written form.



5. Make a sentence out of the two parts.

1. Two great observatories,
Greenwich and Pulkovo
2. The work started in 1839

3. Pulkovo i1s situated

4. This 1s the eternal work of
astronomers

5. The scientists have made a
valuable contribution

6. The study of their orbits

6. Correct wrong statements.

1. in a hilly area some kilometres
from Leningrad.

2. to define the precise co-ordinates
of the stars.

3. occupy a leading place among
the observatories of the world
4. when the observatory
opened, is being continued now.
5. is very important for the flights
of manned spaceship.

6. to the study of the cosmos by
observing artificial Earth satellites,
man-made moons.

was

1) There are three biggest observatories in the world one of them is

Pulkovo.

2) Scientists call Pulkovo the astronomical capital of the world.
3) Pulkovo is situated in a plain area some kilometres from

Leningrad/

4) This is the eternal work of astronomers — to define the precise co-

ordinates of the stars.

5) The Pulkovo observatory has no radio-astronomy department.
6) The big radio-telescope is stronger than any other telescope in the

world.

7) By means of the radio-telescope some remarkable studies of solar

activity have been made.

7. Memorize the meanings of the words “mean” and “means”.

Translate the sentences.
to mean — 3HaYUTH
mean — CpeHUI
means — Cpe/ICTBO
by means of — mocpencTBom
by all means — o0s3aTenbsHO
by no means — Hi B KOEM cliy4ae

1) Utilizing solar power on a large scale means getting possession of an

immense source of power.

2) The energy by means of solar batteries.



3) This problem of science is by no means a new one.

4) We must by all means complete this work in time.

5) Men have tried to use solar energy since the earliest times but no
means existed to generate useful power from the Sun’s heat until
steam engines were invented.

6) A mean solar day is the mean time during which the Earth makes one
revolution the Sun.

8. Define the part of the speech in the following words.
Impression; artificially; sensitivity; substitution; observation; exactness;
situate; completely; realize; growth; simplify.

9. Answer the questions to the text “Astronomical capital of the
world”.
1) What two observatories occupy a leading place in the world?
2) What do some scientists call Pulkovo?
3) Where is Pulkovo situated?
4) Why did the astronomers ask to keep the railway away from
Pulkovo?
5) What is the eternal work of astronomers?
6) What other kinds of work do astronomers conduct now?
7) Why is important to study the orbits of man-made satellites?
8) How do scientists at the Pulkovo observatory carry out
observations of Venus, Jupiter and other planets?

10. Translate into English.

1) Beunas pabGoTa acTpOHOMOB — OMNPEIEIATh TOYHBIE KOOPJWHATHI
3BE3/l, y3HaBaTh TOUHbIE «aJIpecay HEOECHBIX TeIl.

2) Hekotopsle yueHble Ha3bIBatOT [1yJIKOBO aCTPOHOMUYECKON CTOJULIEH
MHUpa.

3) CeromHss acTpOHOMBI H3Yy4alOT AaKTUBHOCTH COJIHIIA, CJEASAT 3a
MoJIETaMU CITyTHUKOB 3€MJIU U PACCUUTHIBAIOT UX OPOUTHI.

4) Hamu ydyeHble BHECTU IIEHHBIN BKJIaJ B U3YUYEHHUE KOCMOCA.

5) Bosbiiol paauoTeneckon, ycTraHoBIeHHBbIM B IlyiakoBo, MoliHee
J000T0 APYTOro TEJIeCKona B MUPE.

6) ACTpPOHOMBI JOCTUIJIM YIUBUTEIBHBIX PE3yJbTaTOB, OJjaromaps
PaaroacTPOHOMUYECKOMY HAOIIIOICHHUIO.

7) HayuHble sIBJICHHSI B KOCMOCE SIBISIIOTCS TOW cepoi, B KOTOpOu
MIUPOKOE COTPYJAHMYECTBO pa3HbIX CcTpaH ObUIO OBl HauOolee
3 PEKTUBHBIM.
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