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Meroanueckas 3anucka

[lepron oOydeHus, Ha KOTOPBIM OPUEHTHUPOBAHO AHHOE MOCOOHE, 3aHUMAET
MIPOMEKYTOUHOE TMOJIOKEHNE MeXAy HadainbHbIM (1 Kypc) U MPOJABUHYTHIM U 3aBEp-
IaloNIMM dTanaMu o0yudeHus (Marucrparypa, acnupantypa). Ha mepBoMm kypce 3a-
KJIQJ[bIBAIOTCS. OCHOBBI BY30BCKOI'0 Kypca OOydeHHs aHrJIuickoMy si3biKy. Ha mpo-
JBUHYTOM U 3aBEpIIAIONIEM dTanax o0ydeHus MPOBOAUTCA paboTa cO ClielUaIbHbI-
MU TEKCTaMH, C S3bIKOM HM30paHHOW crenuanbHOocTH. HacTosimee mocobue Moxer
paccMaTpHUBaThCSl KaK MOJATOTOBUTEIBHBIM MaTepHall K MOCIENYIOUMM 3TarnaM o0y-
YEHHUsI, UM KaK BBEJICHUE B S3BIK CIIELUAJIBHOCTH.

B tekctax mocobusi paccMaTpuBalOTCsS TaKue BOIMPOCHI, KaK UCTOPHSI CTAaHOB-
JIEHNs MAaTEMAaTHKH KaK HAayKH, C APEBHUX BPEMEH U 10 MOMEHTA MOSIBJICHUS TIEPBBIX
KOMIIBIOTEPOB, 3a/1a4M, CTOSALIMUE Mepe] KOMIIBIOTEPHOW HAYKON B HACTOSIIEE BpEMs,
Hay4HbI€ TOCTMKEHHSI M OTKPBITUS BBIJAIOIIMXCA YUYEHBIX pa3HbIX 3M0X. B KpaTkoii
dbopme B HEM paccKas3bIBA€TCA O TOM, UTO JOJIKEH 3HATh KaK/IbIi MaTEMAaTUK — O PO-
JM MaT€MaTUKHU B >KM3HU 0OILECTBa, O COOBITUSAX, COCTABISAIONIMX OCHOBY €€ HUCTO-
PUH, O CBA3U PA3JIUYHBIX MEPUONOB €€ PAa3BUTHUS, IMPEEMCTBEHHOCTU ITOCTHKECHUM,
[P KOTOPOM yUEHBIE MPOLIJIOT0 CBOUMHU TPYAAMHU IOATOTABIMBAIN ITOYBY JJIS IUIO-
JOTBOPHOM paboOThl YUEHBIX MOCIAEAYIOMIMUX MOKOJEHUH, O TOM, KaK OJHHU U Te K€
UJEU BO3HUKAIU B yMax Pa3HbIX YUEHBIX, U KaKOU mpuMep 0€33aBETHOrO CIIYKEHUS
HayKe II0Ka3aJIi [IOTOMKAaM IeHUAJIbHBIE YUEHBIE PAa3HbIX CTPAH U BPEMEH.

B onpenenénnoit Mepe, B mocoOuM peanu3yeTcss MpUHLIUN OOy4YeHUs CIelu-
albHOCTU  dYepe3  oO0yueHHe  HHOCTpaHHOMY  s3bIKy.  lIpodeccuonanbHo-
OPUEHTHUPOBAHHBIE TEKCTHI 1aI0T BO3MOXHOCTb IOHATh, KAK MHOI'O MaTEMaTUYECKUX
TEPMUHOB UMEIOT CXOJHOE€ 3ByYaHUE B aHIJIMMCKOM M PYCCKOM s3bIKax, W, 014ac,
3Has 3HAYEHME aHIVIMHCKOIO CJI0BA, Mbl MOKEM JOTafaThCs O 3HAYEHUHU HOBOTO IS
Hac TEPMHUHA B PYCCKOM s3bIKE. MOXXHO C YBEPEHHOCTBIO CKa3aThb, YTO U3y4ECHUE
aHTJIMHACKOIO sI3bIKa CIIOCOOCTBYET OCBOEHHUIO MPOQUINPYIOMMUX JUCHUILIINH U OJHO-
BPEMEHHO pPAaCLIMPSIET KPYro3op PYCCKOTOBOPSIIErO CTYIACHTA, HOCUTENS POJHOIO
JUISL HETO PYCCKOTO SI3bIKA.

VYpOBEHb CIIO)KHOCTU TEKCTOB paccyuTaH Ha 0a30Bble 3HAHUS M YMEHHUS, MPH-
oOpeTéHHbIE HAa HAaYaJIbHOM 3Tarne oOydeHus. B ymnpakHEHUSX UCIOJIb3YIOTCS YiKe
M3BECTHBIE 10 JPYTrUM MOcoOUsIM (HOPMYITUPOBKU 3aJaHUM JUisl paboThl HajA conep-
YKaHMEM TEKCTa, €ro CJIOBAPHbIM COCTaBOM, HaJ IIPOM3HOCUTEIBHOM M rpaMMaTHye-
CKOM CTOPOHOM peuH, YCTHON peublo U yueOHbIM nepeBojioM. JKenaTeabHO MOJb30-
BaThCs CIPABOYHBIMHU MaTepHaiaMu 1O (POHETHKE U TPAaMMATUKE MPEANIECTBYIOLIETO
nepuoja oO0y4deHUsl , TJIaBHOE, MOMHUTh, YTO 3aJIOTOM YCIEUIHOTO MPOABUKEHUS
BIIEpE SABISETCSA CUCTEMAaTUYecKasl M TIIaTelbHas padoTa HaJl A3bIKOM, 100pOcCoBe-
CTHOE€ BBIIOJIHEHNE BCEX MPEIIOKEHHBIX 3aJaHUM.



Part I. Mathematics through the Ages

Text 1. Counting in the Early Ages

Counting is the oldest of all processes. It goes back to the very dawn of human
history. At all times and practically in all places, people had to think of supplies of
food, clothing and shelter. There was often not enough food or other things. So, even
the most primitive people were always forced to think of how many they were, how
much food and clothing they possessed, and how long all those things would last.
These questions could be answered only by counting and measuring.

How did people count in the dim and distant past, especially when they spoke
different languages? Suppose you wanted to buy a chicken from some poor savage
tribe. You might point toward some chickens and then hold up one finger. Or, instead
of this, you might put one pebble or one stick on the ground. At the same time, you
might make a sound in your throat, something like ung, and the savages would under-
stand that you wanted to buy one chicken.

But suppose you wanted to buy two chickens or three bananas, what would you
do? It would not be hard to make a sign for the number two. You could show two fin-
gers or point to two shoes, to two pebbles, or to two sticks.

For three you could use three fingers or three pebbles, or three sticks. You see
that even though you and the savages could not talk to one another, you could easily
make the numbers one, two, and three known. It is a curious fact that much of the
story of the world begins right here.

Have you ever tried to imagine what the world would be like if no one had ever
learned how to count or how to write numerals? We are so in the habit of using num-
bers that we rarely think of how important they are to us.

For example, when we open our eyes in the morning, we are likely, first of all,
to look at the clock, to see whether it is time to get up. But if people had never
learned to count, there would be no clocks. We would know nothing of hours or min-
utes, or seconds. We could tell time only by the position of the sun or the moon in the
sky; we could not know the exact time under the best conditions, and in stormy
weather, we could only guess whether it was morning or noon, or night.

The clothes we wear, the houses we live in, and the food we eat, all would be
different if people had not learned how to use numbers. We dress in the morning
without stopping to think that the materials of which our clothing is made have been
woven on machines adjusted to a fraction of an inch. The number and height and
width of the stair steps on which we walk were carefully calculated before the house
was built. In preparing breakfast, we measure so many cups of cereal to so many cups
of water; we count the minutes it takes to boil the eggs, or make the coffee.

When we leave the house, we take money for bus fare unless we walk and for
lunch unless we take it with us; but if people could not count, there would be no
money. All day long, we either use numbers ourselves or use things that other people
have made by using numbers.



It has taken people thousands of years to learn how to use numbers, or the writ-
ten figures, which we call numerals. For a long time after men began to be civilized,
such simple numbers as two and three were all they needed. For larger numbers, they
used words in their various languages which correspond to expressions, such as lots
of people, a heap of apples, a school of fish, and a flock of sheep. For example, a
study of thirty Australian languages showed no number above four, and in many of
these languages there were number names for only one and two, the larger numbers
being expressed simply as much and many.

You must have heard about the numerals, or number figures, called digits. The
Latin word digiti means fingers. Because we have five fingers on each hand, people
began, after many centuries, to count by fives. Later, they started counting by tens,
using the fingers of both hands. Because we have ten toes as well as ten fingers, peo-
ple counted fingers and toes together and used a number scale of twenty. In the Eng-
lish language, the sentence “The days of a man’s life are three score years and ten”
the word score means twenty (so, the life span of humans was considered to be sev-
enty).

Number names were among the first words used when people began to speak.
The numbers from one to ten sound alike in many languages. The name digits was
first applied to the eight numerals from 2 to 9. Nowadays, however, the first ten nu-
merals, beginning with 0, are usually called the digits.

It took people thousands of years to learn to write numbers, and it took them a
long time to begin using signs for the numbers; for example, to use the numeral 2 in-
stead of the word two.

When people began to trade and live in prosperous cities, they felt a need for
large numbers. So, they made up a set of numerals by which they could express num-
bers of different values, up to hundreds of thousands.

People invented number symbols. To express the number one, they used a nu-
meral like our 1. This numeral, probably, came from the lifted finger, which is the
easiest way of showing that we mean one.

The numerals we use nowadays are known as Arabic. But they have never been
used by the Arabs. They came to us through a book on arithmetic which was written
in India about twelve hundred years ago and translated into Arabic soon afterward.
By chance, this book was carried by merchants to Europe, and there it was translated
from Arabic into Latin. This was hundreds of years before books were first printed in
Europe, and this arithmetic book was known only in manuscript form.

When people began to use large numbers, they invented special devices to
make computation easier. The Romans used a counting table, or abacus, in which
units, fives, tens and so on were represented by beads which could be moved in
grooves. They called these beads calculi, which is the plural of calculus, or pebble.
We see here the origin of our word calculate. In the Chinese abacus, the calculi slid
along on rods. In Chinese, this kind of abacus is called a suan — pan; in Japanese it is
known as the soroban and in the Russian language as the s ‘choty. The operations that
could be rapidly done on the abacus were addition and subtraction. Division was
rarely used in ancient times. On the abacus, it was often done by subtraction; that is,



to find how many times 37 is contained in 74, we see that 74 —37 =37, and 37 - 37 =
0, so that 37 is contained twice in 74.

Our present method, often called long division, began to be used in the 15"
century. It first appeared in print in Calandri’s arithmetic, published in Florence, It-
aly, in 1491, a year before Columbus discovered America.

The first machines that could perform all the operations with numbers appeared
in modern times and were called calculators. The simplest types of calculators could
give results in addition and subtraction only. Others could list numbers, add, subtract,
multiply and divide. Many types of these calculators were operated by electricity, and
some were so small that they could be easily carried about by the hand.

The twentieth century was marked by two great developments. One of these
was the capture of atomic energy. The other is a computer. It may be rightly called
the Second Industrial Revolution.

What is a computer? A computer is a machine that can take in, record, and
store information, perform reasonable operations and put out answers. Such a ma-
chine must have a program, and specialists are needed to write programs and operate
these machines.

Phonetics
1. Read the following words according to the transcription.
Arabic ['arabik] — apabckuii
Arabs ['aerabz] — apa0sI
arithmetic [o riOmatik] — apudmeTrka
arithmetic = arithmetical, adj. [ aeri® metik] — apupmeTnyeckuit
calculate [ keelkjuleit] — BEIUUCTATH
abacus [ ‘abokas] — cuéTsl
calculator ['kaelkjuleito] — BBIYMCINUTENb, KAIBKYJIATOP
Chinese [tfai ni:z] — KUTaCKUIA
Columbus [ka'lambas] — Konym6
Calandri [ka:la:ndri] — Kanaugpu
record [ri’ko:d] — 3anuchIBaTH
reasonable [ ri:znabl] — pa3ymMHbIii
manuscript [ 'maenjuskript] — pykonucek

2. Transcribe the following words:
Clothes, civilized, woven, thousands, program, specialist, century, development

Vocabulary
3. Give the English for the four basic operations of arithmetic: croorcenue,
8bIUUMAHUe, YMHOJCEHUE, OelleHUe.

4. Supply the corresponding nouns for the following verbs. See the model.
Model: to invent — invention



to add; to subtract; to multiply; to explain; to calculate; to operate; to compute;
to translate; to inform; to expect.

5. Give derivatives for the following words.
Model: rare, rarely, rarity

to measure; to perform; to suppose; to use; difference; symbolic; computer; to
imagine; to vary; to develop; to publish; to prosper; expressive; high; wide; to pre-
pare.

6. Match the following.

1. distant past a) OIpenessaTh BpeMs

2. to tell time b) nanékoe mpoiaoe

3. to perform operations C) TOYHOE BpeMsI

4. exact time d) BBIOJIHATH Onepanuu
5. rarely €) u300peTaTh

6. to invent f) peaxo

7. digit g) XpaHUuTh HH(pOpPMAIUIO
8. to store information h) omqHO3HAaUHOE YHUCIIO0
9. to record 1) mpucrnocoOJeHne

10. device J) 3amuchIBaTh

11. ancient times k) mpouBeTaTh

12. to prosper 1) npeBHUE BpeMeHa

13. abacus m) cu€THas JOCKa

14. to print n) cuéThbl

15. counting table 0) reyararh

7. Supply antonyms for the following words.
Subtract, before, hard, unknown, begin, unlikely, unimportant, alike, intention-
ally, small, ancient times, first, long, simple, easy, past, rapidly, often.

8. Find synonyms in the text.

To make calculation easier

to do operations

to show one finger

the etymology of the word calculate

to be quickly done

to be seldom used

no number /larger than four

to be marked by two great achievements
first printed in Italy.

Grammar
9. Fill in each blank with an appropriate preposition: of, to, in, at, through,
with, on. One preposition can be used several times.




.. our modern world, mathematics is related ... a very large number ... impor-
tant human activities. Make a trip ... any modern city, look ...the big houses, plants,
laboratories, museums, libraries, hospitals and shops, ... the system ... transportation
and communication. You can see that there is practically nothing ... our modern life
which is not based ... mathematical calculations. ... co-operation ... science, mathe-
matics made possible our big buildings, railroads, automobiles, airplanes, spaceships,
subways and bridges, artificial human organs, surgical operations and means of
communication that in the past seemed fantastic and could never be dreamt ... .

Text Comprehension

10. Answer the following questions:

1. What is the text about?

. What signs did people use instead of numerals?

. What is the role of numerals in our life?

. What numbers sound alike in many languages?

. What number names is the word digit applied to?

. How long has it taken people to learn to use numbers?

. What is a numeral?

. How did the first arithmetic book appear in Europe?

9. What numbers were the most important for people in the remote past?
10. What devices did they invent to make computation easier?
11. What operations were done on the abacus?

12. When did long division appear?

13. What were the first counting machines called?

14. Could they perform all basic operations of arithmetic?

15. What development was the next step in counting?

0N DNk~ W

Text 2. What is Mathematics?

Mathematics is the product of many lands and it belongs to the whole of man-
kind. We know how necessary it was even for the early people to learn to count and
to become familiar with mathematical ideas, processes and facts. In the course of
time, counting led to arithmetic and measuring led to geometry. Arithmetic is the
study of number, while geometry is the study of shape, size and position. These two
subjects are regarded as the foundations of mathematics.

It is impossible to give a concise definition of mathematics as it is a multifield
subject. Mathematics in the broad sense of the word is a peculiar form of the general
process of human cognition of the real world. It deals with the space forms and quan-
tity relations abstracted from the physical world.

Contemporary mathematics is a mixture of much that is very old and still im-
portant (e. g., counting, the Pythagorean theorem) with new concepts such as sets,
axiomatics, structure. The totality of all abstract mathematical sciences is called Pure
Mathematics. The totality of all concrete interpretations is called Applied Mathemat-
ics. Together they constitute Mathematics as a science.



One of the modern definitions of mathematics runs as follows: mathematics is
the study of relationships among quantities, magnitudes, and properties of logical op-
erations by which unknown quantities, magnitudes and properties may be deduced.

In the past, mathematics was regarded as the science of quantity, whether of
magnitudes, as in geometry, or of numbers, as in arithmetic, or the generalization of
these two fields, as in algebra. Toward the middle of the 19" century, however,
mathematics came to be regarded increasingly as the science of relations, or as the
science that draws necessary conclusions. The latter view encompasses mathematical
or symbolic logic, the science of using symbols to provide an exact theory of logical
deduction and inference based on definitions, axioms, postulates, and rules for com-
bining and transforming positive elements into more complex relations and theorems.

Phonetics
1. Read the following words according to the transcription.
Processes [ prousasiz] — mpoueccel
algebra [ aldzibra] — anredpa
geometry [d31omitri] — reoMeTpus
cognition [kag nifon] — nmo3HaHue
deduce [di’dju:s] —BBIBOIUTH (3axnrouenue, credcmaue, Gopmyiy)
encompass [in'’kampas] — 3aKir04aThb
symbolic [sim bolik] — cuMBoIMUECKHiT
deduction [di’dakfon] — BeIuMTaHKE
inference [ ‘infarans] — BBIBOJI, 3aKJIIOUEHUE
postulate [‘postjulit] — moctynat
axiom [ eeksiom] — akcuoma
theorem [ ‘Oiaram] — Teopema

Vocabulary

2. Match the words on the left with their translation on the right.
1. foundations a) HayKa o

2. concise b) uzmepenue (deticmaue)
3. the study of C) IMPUKIaTHOM

4. measuring d) coBokymHOCTh

5. to deal with €) KpaTKui

6. applied f) ocHOBBI

7. pure g) MHOXKECTBA

8. contemporary h) mousTue

9. concept 1) TEOpEeTUUECKUI

10. mixture j) paccMaTpuBaTh

11. to transform k) BenuunHa

12. to regard 1) konu4aecTBO

13. to constitute m) npeoOpa3oBHIBATH
14. magnitude n) COBPEMEHHBII

15. sets 0) U3y4aTh

16. quantity P) OCHOBBI

10




Text Comprehension

. Complete the following sentences

. Contemporary mathematics is a mixture of ...

. In the past, mathematics was regarded as ...

. Toward the middle of the 19" century, mathematics ...

. Mathematics deals with the space forms and quantity relations ...
. Arithmetic is the study of ...

. Geometry is the study of ...

. Mathematics is the product of ...

. One of the modern definitions of mathematics ...

O JN DNk WD~ W

4. Copy out:
a) key words from each paragraph of the text;
b) sentences that convey the main idea of every paragraph.

. Answer the following questions.

. What two subjects did counting lead to?

. What is mathematics in the broad sense of the word?

. What does it deal with?

. What is Pure Mathematics?

. How is Applied Mathematics defined?

. What is one of the modern definitions of mathematics?
. How was mathematics interpreted in the past?

. What is it considered to be now?

01N DN =~ LN~ W
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. Read the text below and say if you share the views of the author.

Mathematics and Art

Mathematics and its creations belong to art rather than science. It is convenient
to keep the old classification of mathematics as one of the sciences, but it is more ap-
propriate to call it an art or a game. Unlike the sciences, but like the art of music or a
game of chess, mathematics is foremost a free creation of the human mind. Mathe-
matics 1s the sister, as well as the servant of the arts and is touched with the same
genius.

In the age when specialization means isolation, a layman may be surprised to
hear that mathematics and art are intimately related. Yet, they are closely identified
from ancient times. To begin with, the visual arts are spatial by definition. It is, there-
fore, not surprising that geometry is evident in classic architecture or that the ruler
and compass are as familiar to the artist as to the artisan.

Artists search for ideal proportions and mathematical principles of composi-
tion. Many trends and traditions in this search are mixed.

Mathematics and art are mutually indebted in the area of perspective and sym-
metry which express relations only now fully explained by the mathematical theory of
groups, a development of the last centuries.

11



From the science of number and space, mathematics becomes the science of all
relations, of structure in the broadest sense. A mathematician, like a painter or a poet,
is a maker of patterns. The mathematician’s patterns, like the painter’s or the poet’s,
must be beautiful; the ideas, like the colours or the words, must fit together in a har-
monious way. Beauty and elegance is the true test for both. The revolutions in art and
mathematics only deepen the relations between them. It is a common observation that
the emotional drive for creation and the satisfaction from success are the same,
whether one constructs an object of art or a mathematical theory.

7. Make a summary of the text Mathematics and Art focusing on the following
questions.

1. What do mathematics and art have in common?

2. How were mathematics and art related in ancient times?

3. What do artists search for in their creative activities?

4. Do mathematics and art both deal with perspective and symmetry?

5. What mathematical theory explains the relations expressed by these two notions?
6. Does art, like science, also deal with relations and structure?

7. Do patterns exist both in mathematics and art?

8. Do the laws of creation equally apply to the creative processes in mathematics and
art?

Grammar

8. Fill in each blank with an appropriate preposition: in, to, among, of, for, into,
at. One preposition may be used several times.

1. Mathematics ranks ... the highest cultural developments ... man.

2. Mathematical reasoning is ... the highest level known ...man.

3. Mathematical style aims ... brevity and perfection.

4. Arithmetic, geometry, and astronomy were to the classical Greece music ... the
soul and art ... the mind.

5. Most mathematicians claim that there is great beauty ... their science.

6. ...1933, George Birkhoff, one ... the most distinguished mathematicians ... his
generation, attempted to apply mathematics ... art.

7. Joseph Fourier showed that all sounds, vocal and instrumental, simple and com-
plex, are completely describable ... mathematical terms.

8. Each musical sound, however complex, is merely a combination ... simple sounds.
9. Thus, thanks ... Fourier, the nature ... musical sounds is now clear ... us.

10. The role of mathematics ... music stretches even ...the composition itself.

11. Masters, such as Bach, constructed and advocated vast mathematical theories ...
the composition ... music.

12. ... such theories, cold reason rather than feeling and emotions produce the crea-
tive pattern.

13. Through Fourier’s theorem, music leads itself perfectly ... mathematical descrip-
tion.

12



14. Hence, the most abstract ... the arts can be transcribed ... the most abstract ... the
sciences.

Text 3. Four Basic Operations of Arithmetic

There are four basic operations of arithmetic. They are: addition, subtraction,
multiplication and division. In arithmetic, an operation is a way of thinking of two
numbers and getting one number. An equation like 3 + 5 = 8 represents an operation
of addition. Here you add 3 and 5 and get 8 as a result. 3 and 5 are addends (or sum-
mands) and 8 is the sum. There is also a plus ( + ) sign and a sign of equality ( = ).
They are mathematical symbols.

An equation like 7 — 2 = 5 represents an operation of subtraction. Here 7 is the
minuend and 2 is the subtrahend. As a result of the operation, you get the difference.
There is also the mathematical symbol of the minus ( - ) sign. We may say that sub-
traction is the inverse operation of addition since 5+2=7and 7 -2 = 5.

The same may be said about division and multiplication, which are also inverse
operations.

In multiplication, there is a number that must be multiplied. It is the multipli-
cand. There 1s also a multiplier. 1t 1s the number by which we multiply. If we multi-
ply the multiplicand by the multiplier, we get the product as a result. In the equation
5 x 2 =10 (five multiplied by two is ten) five is the multiplicand, two is the multi-
plier, ten is the product; ( % ) is the multiplication sign.

In the operation of division, there is a number that is divided and it is called the
dividend and the number by which we divide that is called the divisor. When we are
dividing the dividend by the divisor, we get the quotient. In the equation 6 : 2 = 3, six
is the dividend , two is the divisor and three is the quotient; ( : ) is the division sign.

But suppose you are dividing 10 by 3. In this case, the divisor will not be con-
tained a whole number of times in the dividend. You will get a part of the dividend
left over. This part is called the remainder. In our case, the remainder will be 1. Since
multiplication and division are inverse operations, you may check division by using
multiplication.

Phonetics

1. Read the following words according to the transcription.
Addition [a’difan] — cnokeHue

subtraction [sab traek fon] — BEIuMTaHUE

multiplication [ maltipli'keifon] — yMHOXEHHE

division [di'vizan | — nenenue

addend [o’dend] — cmaraemoe cymMMBbI

summand [’'sa mand] — ciiaraemoe cCyMMBbI (71000 WIEH CYMMBI)
minuend [ ‘minjuend | — yMeHbllIaeMO€

subtrahend [ 'sabtroahend] — BerunTaemoe

inverse [ in’'va:s] — 0OpaTHBI

multiplier [ 'maltiplaia] — MHOXXUTETTH
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multiplicand [ maltipli'’keend] — MHOXXHMOE
dividend ['dividend] — nenumoe

divisor [di'vaiza] — nenurens

equation [1'’kweifon] — ypaBHeHUE

quotient [ 'kwaufont] — yacTHOE

Text Comprehension

Answer the following questions.

What are the four basic operations of arithmetic?

What mathematical symbols are used in these operations?
What are inverse operations?

What is the remainder?

How can division be checked?

NPAEPDND=DN

Vocabulary
3. Give examples of equations representing the four basic operations of
arithmetic and name their constituents.

4. Match the terms in Table A with their Russian equivalents in Table B.

Table A Table B
1. addend a) yMEHbIIaeMOe
2. subtrahend b) cmaraemoe
3. minuend C) 4acTHOE
4. multiplier d) ypaBHeHHe
5. multiplicand €) IeIMMOoe
6. quotient f) MHOXKHUMOE
7. divisor g) OCTaToK
8. dividend h) obpatHoe neiicTBue
9. remainder 1) IeIUTEIb
10.inverse operation ) BEIYHTaEMOE
11.equation k) pasHocTh
12.product 1) npousBenenue
13. difference m) MHOXKHUTEJIb

5. Read the following equations aloud. Give examples of your own.
Model:

9 + 3 =12 (nine plus three is twelve)

10 — 4 = 6 (ten minus four is six)

15 x 4 = 60 (fifteen multiplied by four is sixty)

50 : 2 =25 (fifty divided by two is twenty five)

1. 16 +22 =38

2. 280-20=260
3. 1345+ 15=1360
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2017 -1941 =176

70 x 3 =210
48:8=6

3419 x 2 = 6838
4200 :2 = 2100

The italicized words are all in the wrong sentences. Correct the mis-
takes.

Multiplication is an operation inverse of subtraction.

The product is the result given by the operation of addition.

The part of the dividend which is left over is called the divisor.

Division is an operation inverse of addition.

The difference is the result of the operation of multiplication.

The quotient is the result of the operation of subtraction.

The sum is the result of the operation of division.

Addition is an operation inverse of multiplication.

Grammar

7. Turn from Active into Passive.

Model:

1. Scientists introduce new concepts by rigorous definitions.

New concepts are introduced by rigorous definitions.

2. Mathematicians cannot define some notions in a precise and explicit way.
Some notions cannot be defined in a precise and explicit way.

l.

People often use this common phrase in such cases.

2. Even laymen must know the foundations, the scope and the role of mathe-

NS e

9.

matics.

In each country, people translate mathematical symbols into peculiar spoken
words.

All specialists apply basic symbols of mathematics.

You can easily verify the solution of this equation.

Mathematicians apply abstract laws to study the external world of reality.

A mathematical formula can represent interconnections and interrelations of
physical objects.

Scientists can avoid ambiguity by means of symbolism and mathematical
definitions.

Mathematics offers an abundance of unsolved problems.

10.Proving theorems and solving problems form a very important part of

studying mathematics.

11.At the seminar, they discussed the recently published article.
12.They used a mechanical calculator in their work.

13. One can easily see the difference between these machines.
14.They are checking the information.
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15.The researchers have applied new methods of research.
16.They will have carried out the experiment by the end of the week.

Text 4. Algebra

The earliest records of advanced, organized mathematics date back to the an-
cient Mesopotamian country of Babylonia and to the Egypt of the 3™ millennium BC.
Ancient mathematics was dominated by arithmetic, with an emphasis on measure-
ment and calculation in geometry and with no trace of later mathematical concepts
such as axioms or proofs.

It was in ancient Egypt and Babylon that the history of algebra began. Egyptian
and Babylonian mathematicians learned to solve linear and quadratic equations as
well as indeterminate equations whereby several unknowns are involved.

The Alexandrian mathematicians Hero of Alexandria and Diophantus contin-
ued the traditions of Egypt and Babylon, but Diophantus’ book Arithmetica is on a
much higher level and gives many surprising solutions to difficult indeterminate
equations.

In the 9™ century, the Arab mathematician Al-Khwarizmi wrote one of the first
Arabic algebras, and at the end of the same century, the Egyptian mathematician Abu
Kamil stated and proved the basic laws and identities of algebra.

By medieval times, Islamic mathematicians had worked out the basic algebra
of polynomials; the astronomer and poet Omar Khayyam showed how to express
roots of cubic equations.

An important development in algebra in the 16™ century was the introduction
of symbols for the unknown and for algebraic powers and operations. As a result of
this development, Book 3 of La geometria (1637) written by the French philosopher
and mathematician Rene Descartes looks much like a modern algebra text. Descartes’
most significant contribution to mathematics, however, was his discovery of analytic
geometry, which reduces the solution of geometric problems to the solution of alge-
braic ones.

Phonetics

1. Read the following words according to the transcription.
Ancient [‘einfont] — ApeBHUI

Mesopotamian [ mesapa’teimjon] — MECOIOTaAMCKHUI
Babylonian [baebi lounjon] —BaBUIIOHCKHA

Egypt ['i:gipt] — Eruner

Egyptian [1'd3ipfen] — erunerckuii

Alexandria [elig'za:ndria] — Anexcanapus
Diophantus [dai ofantas] — Jluodant

Al-Khwarizmi [zl ko rizmi] — Anp Kapuzmu

Abu Kamil [a:'bu: ke 'mil] — A0y Kamuiib

Islamic [iz'l&emik] —MycynibMaHCKUN

Omar Khayyam [ou'ma: kei’eem] — Omap Xaitsim
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Persian ['pa:fon] — nepcuackuit

polynomial [poli noumjsl] — MHOTOUJIEH
astronomer [9s’tronama] — aCTpOHOM
algebraic [eldzi'breiik] — anredpandeckuii
philosopher [ fi'losafa] — punocod

Rene Descartes [ra'na dei’ka:t] — Pene [exapr

Text Comprehension
2. True or false?

1. In the 3rd millennium BC, mathematics was dominated by arithmetic.

2. The history of algebra began in Europe.

3. The book Arithmetica was written by Diophantus.

4. One of the first Arabic algebras was written by the Arab mathematician Al-
Khwarizmi.

5. The basic algebra of polynomials was worked out by Rene Descartes.

6. Omar Khayyam introduced symbols for the unknown and for algebraic powers
and operations.

7. Analytic geometry was discovered by Islamic mathematicians.
3. Answer the following questions.

1. What was characteristic of ancient Mathematics?

2. Where did the history of algebra begin?

3. What equations did Egyptian and Babylonian mathematicians learn to solve?

4. Who continued the traditions of Egypt and Babylon?

5. Who was algebra developed by in the 9" century?

6. What mathematicians advanced algebra in medieval times?

7. What was an important development in algebra in the 16" century?

8. What was the result of this development?

9. What was Rene Descartes’ most significant contribution to mathematics?
Vocabulary
4. Match the words on the left with their Russian equivalents on the right.

1. contribution a) peuieHue

2. development b) BKIIan

3. solution C) JNOCTHXKCHHE

4. records d) crenens

5. quadratic €) KyOmdeckuid

6. to work out f) paspabaTbiBaThH

7. polynomial g) OTKpBITHE

8. unknown h) HeusBecTHOE

9. discovery 1) MHOTOWICH

10. ancient j) KOpeHb

11.indeterminate k) npeBuuit

12.identity 1) HeonpenenéHHbIN
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13.root m) TOXKJIECTBO
14.power n) TUCbMEHHBIC MaTEPHUAITBI
15.cubic 0) KBaJpaTHBIN
Grammar
5. Put the adjective or adverb in brackets in the necessary degree of com-
parison.

1. The scholar’s (significant) contribution to mathematics was his discovery of ana-
lytic geometry.

2. Diophantus’ book was on (high) level than the works of Egyptian and Babylonian
mathematics.

3. (early) records of organized mathematics date back to ancient times.

4. (simple) types of calculators could give results in addition and subtraction only.
5. (often used) numbers were two and three.

6. For numbers (large) than two and three, different word-combinations were used.
7. Even (primitive) people were forced to count and measure.

8. In the 19™ century, mathematics was regarded (much) as the science of relations.
9. Mathematics is said to be (close) to art than to science.

10. Mathematics becomes the science of relations and structure in (broad) sense.

Text 5. Geometry

Geometry (Greek; geo = earth, metria = measure) arose as the field of knowl-
edge dealing with spatial relationships.

For the ancient Greek mathematicians, geometry was the crown jewel of their
sciences, reaching a completeness and perfection of methodology that no other
branch of their knowledge had attained. They expanded the range of geometry to
many new kinds of figures, curves, surfaces, and solids; they changed its methodol-
ogy from trial-and-error to logical deduction; they recognized that geometry studies
“external forms”, or abstractions, of which physical objects are only approximations;
and they developed the idea of an “axiomatic theory” which, for more than 2000
years, was regarded to be the ideal paradigm for all scientific theories.

The Muslim mathematicians made considerable contributions to geometry,
trigonometry and mathematical astronomy and were responsible for the development
of algebraic geometry.

The 17" century was marked by the creation of analytic geometry, or geometry
with coordinates and equations, associated with the names of Rene Descartes and Pi-
erre de Fermat.

In the 18" century, differential geometry appeared, which was linked with the
names of L. Euler and G. Monge.

In the 19" century, Carl Frederich Gauss, Janos Bolyai and Nikolai Ivanovich
Lobachevsky, each working alone, created non-Euclidean geometry. Euclid’s fifth
postulate states that through a point outside a given line, it is possible to draw only
one line parallel to that line, that is, one that will never meet the given line, no matter
how far the lines are extended in either direction. But Gauss, Bolyai and Lo-
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bachevsky demonstrated the possibility of constructing a system of geometry in
which Euclid’s postulate of the unique parallel was replaced by a postulate stating
that through any point not on a given straight line an infinite number of parallels to
the given line could be drawn.

Their works influenced later researchers, including Riemann and Einstein.

Phonetics
1. Read the following words according to the transcription.
Methodology [, me6a’doladsi] — MmeTomomOTHS
trial-and-error [ 'traial and "era] — meToa Mpo0d U omMKHOOK
approximation [a,proksi'meifon]| — mpuOIMKeHNE
axiomatic [ aksiau 'meetik] — akCHOMaTUYHBIH
external [1ks to:nal] — BHETHUI
paradigm [ paeradaim] — napaaurma
trigonometry [ trige nomitri] — TPUTOHOMETPHS
Muslim ['mazlim] — MmycyiabMaHCKHA
Pierre de Fermat [pi‘er da fer'ma:] — [Ibep ne @epma
Euler ["ailo] — Diinep
Monge ['mop3] — Monx
Carl Frederich Gauss ['ka:l fredrik ‘gaus] — Kapn @puapux ["aycc
Janos Bolyai [’jeenas bo’lai] — SAn bosstit
Euclid [juklid] — OBraug
Euclidean [ju: kli:djen] — OBKIM10BbII
infinite [ 'infinit] — 6eckoHeUHbII
Riemann [ 'ri:man] — Puman
Einstein [ ainstain] — DiHIITEHH

Text Comprehension

2. Answer the following questions.
What is the origin of the term geometry?
What does geometry deal with?
What was the contribution of Greek mathematicians to the science of geometry?
Who contributed to the development of algebraic geometry?
Who was analytic geometry created by?
Whose names was differential geometry associated with?
Whose names was the creation on non-Euclidean geometry linked with?
Whose works were later influenced by non-Euclidean geometry?

XA B WD =

3. Complete the sentences below with the words and phrases from the box.

a) measurement and calculation d) analytic geometry

b) the works of later researchers e) trigonometry and mathematical as-
c¢) Euler and Monge tronomy

f) non-Euclidean geometry
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1. The Muslim mathematicians made considerable contributions to ...
2. In geometry, emphasis was made on ...

3. The 17" century was marked by the creation of ...

4. Differential geometry was linked with the names of ...

5. The 19" century was marked by the creation of ...

6. Non-Euclidean geometry influenced ...

4. Put the terms below in the correct order to show the process of the de-
velopment of geometry as a science:

A. analytic geometry

B. geometry

C. differential geometry

D. non-Euclidean geometry

E. algebraic geometry

Grammar
5. Find the sentences with the ing-forms in the text and translate them into
Russian.

6. Transform the following sentences into Participle I constructions.

Model:
The sign that stands for an angle ...
The sign standing for an angle ...

1. The line which passes through these two points is a diameter.

2. If you express these statements in mathematical terms, you obtain the follow-
ing equations.

3. A decimal fraction is a fraction which /as a denominator of 10, 100, 1000 or
some simple multiple of 10.

4. The mathematical language, which codifies the present day science so
clearly, has a long history of development.

5. When we amalgamate several relationships, we express the resulting relation
in terms of a formula.

6. If we try to do without mathematics, we lose a powerful tool for reshaping
information.

7. Calculus, which is the main branch of modern mathematics, operates with
the rules of logical arguments.

8. When we use mathematical language, we avoid vagueness and unwanted ex-
tra meanings of our statements.

9. When scientists apply mathematics, they codify their science more clearly
and objectively.

10.The person who looks at a mathematical formula and complains of its ab-
stractness, dryness and uselessness fails to grasp its true value.
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11.The book is useful reading for students who seek an introductory overview to
mathematics, its utility and beauty.

12. Math is a living plant which flourishes and fades with the rise and fall of

civilizations, respectively.

Text 6. The Development of Mathematics in the 17" Century

The scientific revolution of the 17™ century spurred advances in mathematics
as well. The founders of modern science — Nicolaus Copernicus, Johannes Kepler,
Galileo, and Isaac Newton — studied the natural world as mathematicians, and they
looked for its mathematical laws. Over time, mathematics grew more and more ab-
stract as mathematicians sought to establish the foundations of their fields in logic.

The 17" century opened with the discovery of logarithms by the Scottish
mathematician John Napier and the Swiss mathematician Justus Byrgius. Logarithms
enabled mathematicians to extract the roots of numbers and simplified many calcula-
tions by basing them on addition and subtraction rather than on multiplication and di-
vision. Napier, who was interested in simplification, studied the systems of the Indian
and Islamic worlds and spent years producing the tables of logarithms that he pub-
lished in 1614. Kepler’s enthusiasm for the tables ensured their rapid spread.

The 17" century saw the greatest advances in mathematics since the time of
ancient Greece. The major invention of the century was calculus. Although two great
thinkers - Sir Isaac Newton of England and Gottfried Wilhelm Leibniz of Germany —
have received credit for the invention, they built on the work of others. As Newton
noted, “If I have seen further, it is by standing on the shoulders of giants.” Major ad-
vances were also made in numerical calculation and geometry.

Gottfried Leibniz was born (1% July, 1646) and lived most of his life in Ger-
many. His greatest achievement was the invention of integral and differential calcu-
lus, the system of notation which is still in use today. In England, Isaac Newton
claimed the distinction and accused Leibniz of plagiarism, that is stealing somebody
else’s ideas but stating that they are original. Modern-day historians, however, regard
Leibniz as having arrived at his conclusions independently of Newton. They point out
that there are important differences in the writings of both men.

Differential calculus came out of problems of finding tangents to curves, and
an account of the method is published in Isaac Barrow’s “Lectiones geometricae”
(1670). Newton had discovered the method (1665-66) and suggested that Barrow in-
clude it in his book.

Leibniz had also discovered the method by 1676, publishing it in 1684. Newton
did not publish his results until 1687. A bitter dispute arose over the priority for the
discovery. In fact, it is now known that the two made their discoveries independently
and that Newton had made it ten years before Leibniz, although Leibniz published
first. The modern notation of dy/dx and the elongated s for integration are due to
Leibniz.

The most important development in geometry during the 17" century was the
discovery of analytic geometry by Rene Descartes and Pierre de Fermat, working in-
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dependently in France. Analytic geometry makes it possible to study geometric fig-
ures using algebraic equations.

By using algebra, Descartes managed to overcome the limitations of Euclidean
geometry. That resulted in the reversal of the historical roles of geometry and algebra.
The French mathematician Joseph Louis Lagrange observed in the 18" century, “As
long as algebra and geometry proceeded along separate paths, their advance was slow
and their applications limited. But when these sciences joined company, they drew
from each other fresh vitality and thenceforward marched on at a rapid pace toward
perfection.”

Descartes’ publications provided the basis for Newton’s mathematical work
later in the century. Pierre de Fermat, however, regarded his own work on what be-
came known as analytic geometry as a reformulation of Appollonius’s treatise on
conic sections. That treatise had provided the basic work on the geometry of curves
from ancient times until Descartes.

Phonetics

1. Read the following words according to the transcription.
Nicolaus Copernicus [ nikalas kou'pa:nikas] — Hukomnait Konepuuk
Johannes Kepler [jo'haenis 'kepla] — Morann Kenuep

Galilei [gaeli’lei] — [Nanueit

Isaak Newton[ aizok 'nju:ten]- Mcaak HetoToH

logarithms [ logari®ms] — gorapugpmel

John Napier ['dzon 'neipia] — Jxxon Hamup

Justus Byrgius ['dzastas ‘ba:dzas] — FOcTtac bupmkec

Gottfried Wilhelm Leibniz [ 'gotfrid wilhelm laipnits] — ['orgpun Bunsrensm
JlenOoHuII

integral ['integral]- uHTErpan

Rene Descartes [ro'na dei’'ka:t] — Pene Jlexapt

Pierre de Fermat [pi‘er do fer'ma:] — IIbep ne @epma

Joseph Louis Lagrange [32'zef 'lui la’grein3] —Ko3zed Jlyun Jlarpanx
treatise [ ‘tri:tis] — TpakTaT

conic [ ’konik] - KOHMYECKOE CeUeHHUE

Appollonius [apa’launjes] — AnouIoH

Vocabulary

2. Find the English equivalents in the text to the following Russian words
and phrases.

MEPBEHCTBO

c/ieNlaTh OTKPBITHE

U3BJIEKaTh KOPHU

YIIPOCTUTh

raruar

onmyOJUKOBATh

MHTErpajbHble U TudPepeHIranIbHble HICUUCICHUS

NN LD =
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8. cuctema 0003HAYCHUN
9. mperennoBats (Ha umo-i.)
10.coBepiieHCcTBO

Text Comprehension

3. Answer the following questions.

. What scholars are considered to be the founders of modern science?

. Why did mathematics grow more and more abstract?

. Who were logarithms discovered by?

. What did logarithms enable mathematicians to do?

. What was the major invention of the 17" century’

. What is the essence of analytic geometry?

. Why did a dispute arise between Leibniz and Newton?

. What enabled Descartes to overcome the limitations of Euclidean geometry?
. Whose publications provided the basis for Newton’s mathematical work later
in the century?

O 00 1IN DN B~ Wi —

4. Complete the sentences below with the words and phrases from the box.

a) Rene Descartes and Pierre de Fermat ¢) Newton and Leibniz

b) the discovery of calculus f) the scientific revolution of the 17" cen-
c) Kepler tury

d) geometry and algebra g) the tables of logarithms

. The Scottish mathematician Napier spent years producing ...

. The rapid spread of the tables of logarithms was ensured by ...

. The development of analytic geometry was beneficial for both ...
. The invention of calculus is connected with the names of ...

. A bitter dispute arose over the priority for...

. Advances in mathematics were facilitated by ...

. Analytic geometry was discovered by ...

NN RN -

Grammar

5. Transform the following sentences using Participle II constructions.
Model:

1. The reasons which are given for the study of mathematics ...
The reasons given for the study of mathematics ...
2. When they are expressed in terms of symbols, these relations produce a for-
mula.
Expressed in terms of symbols, these relations produce a formula. Koeoa smu
OMHOULEHUSL BLIPANCEHBI CUMBONIAMU, OHU ...

1. The procedure which was suggested at the meeting of the team had a number
of advantages.
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2. When they are used as scientific terms, these concepts have different mean-
ings.

3. The formal language which is spoken in this country is Russian.

4. The tasks which were set for the students to fulfill were rather difficult.

5. If it is expressed in mathematical terms, this theorem gives a general method
of calculating the area.

6. The sense which is implied in this assertion is not quite clear.

7. If it is designed and devised in a proper way, the symbol language becomes
universal.

8. When math is used in any science, it brings precision, rigour and objectivity
about.

9. The theory which was discussed at the seminar aroused great interest.

10. The code which has been designed by the programmer is rather inconven-
ient.

11. The statement which was made by the researcher did not satisfy certain con-
ditions.

12. The rules that are learnt by the students are very important for their future
professional activities.

Text 7. 18" — 19" Century Mathematics

During the 18" century, calculus became the cornerstone of mathematical
analysis on the European continent. Mathematicians applied the discovery to a vari-
ety of problems in physics, astronomy, and engineering. In the course of doing so,
they also created new areas of mathematics.

In France, Joseph Louis Lagrange made substantial contributions in all fields of
pure mathematics, including differential equations, the calculus of variations, prob-
ability theory, and the theory of equations. In addition, Lagrange put his mathemati-
cal skills to work in the solution of practical problems in mechanics and astronomy.

The greatest mathematician of the 18" century, Leonard Euler of Switzerland,
wrote works that covered the entire fields of pure and applied mathematics. He wrote
major works on mechanics that preceded Lagrange’s work. He won a number of
prizes for his work on the orbits of comets and planets, the field known as celestial
mechanics. But Euler is best known for his works in pure mathematics. In one of his
works, Introduction to the Analysis of Infinites, published in 1748, he approached
calculus in terms of functions rather than the geometry of curves. Other works by
Euler contributed to number theory and differential geometry (the application of dif-
ferential calculus to the study of the properties of curves and curved spaces).

Mathematicians succeeded in firming the foundations of analysis and discov-
ered the existence of additional geometries and algebras and more than one kind of
infinity.

The 19" century began with the German mathematician Carl Frederich Gauss.
He ranks as one of the greatest mathematicians of the world. His book Inquiries into
Arithmetic published in 1801 marks the beginning of modern era in number theory.
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Gauss called mathematics the queen of sciences and number theory the queen of
mathematics.

Almost from the introduction of calculus, efforts had been made to supply a
rigorous foundation for it. Every mathematician made some effort to produce a logi-
cal justification for calculus and failed. Although calculus clearly worked in solving
problems, mathematicians lacked rigorous proof that explained why it worked. Fi-
nally, in 1821, the French mathematician Augustin Louis Cauchy established a rigor-
ous foundation for calculus with his theory of limits, a purely arithmetic theory.
Later, mathematicians found Cauchy’s formulation still too vague because it did not
provide a logical definition of real number. The necessary precision for calculus and
mathematical analysis was attained in the 1850s by the German mathematician Karl
T. W. Weierstrass and his followers.

Another important advance in analysis came from the French mathematician
Jean Baptiste Fourier, who studied infinite series in which the terms are trigonometric
functions. Known today as Fourier series, they are still powerful tools in pure and ap-
plied mathematics.

The investigation of Fourier series led another German mathematician, Georg
Cantor, to the study of infinite sets and to the arithmetic of infinite numbers.

Georg Cantor began his mathematical investigations in number theory and
went on to create set theory. In the course of his early studies of Fourier series, he de-
veloped a theory of irrational numbers. Cantor and another German mathematician,
Julius W. R. Dedekind, defined the irrational numbers and established their proper-
ties. These explanations hastened the abandonment of many 19" century mathemati-
cal principles.

When Cantor introduced his theory of sets, it was attacked as a disease from
which mathematics would soon recover. However, it now forms part of the founda-
tions of mathematics. The application of set theory greatly advanced mathematics in
the 20™ century.

Phonetics

1. Read the following words according to the transcription.
European [ jusrapi:on]- eBponenucKui

Joseph Louis Lagrange [30'zef 'lui la’grein3] —XKozed Jlyu Jlarpanx
Leonard Euler ['lenard "silor] — Jleonapn Ditnep

Switzerland [ 'switsaland] — LlIBeitapus

celestial [si’lestjal] — HeOeCHBII

differential [ difa'renfal] — nudpepenmanbHbIi

succeed [sak'si:d] — mpeycneBath

Carl Frederich Gauss ['ka:l ‘fredrik ‘gaus] — Kapn @puapux aycc
Georg Cantor [ d3i:ag 'keenta] — ['eopr KanTop

Augustin Louis Cauchy [2:'gastin ‘lui 'kaufi] — ABryctus Jlyn Komu
Karl Weierstrass ['ka:1 ‘'wier[tra:s] — Kapn Betiepmrpacc

Jean Baptiste Fourier [ '3a:n bap tist ‘fu:ria] — XKan bantuct @ypoe
Julius Dedekind [ju:ljes "dedskind] — FOmmyc Jlenexunm
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although [2:1'dou] — HECMOTpSA HA TO, YTO

trigonometric [ trigana 'metrik] — TPUTOHOMETPUUECKHU I
hasten [ 'heisn] — yckopsiTh

abandonment [o’beendenmant] — oTka3

Vocabulary

2. Translate the following words and word-combinations from the text into
Russian.

1. cornerstone
2. substantial

3. major works
4. to rank as

5. to lack smth.
6. vague

7. precision

8. to attain

9. abandonment
10. to advance

Text Comprehension
3. Complete the sentences below with the words and phrases from the box.

a) preceded Lagrange’s work

b) number theory and differential geome-
try

c) Karl T. W. Weierstrass

d) celestial mechanics

¢) Cantor and Dedekind

f) Carl Frederich Gauss

g) mechanics and astronomy

h) Fourier series

1) physics, astronomy, and engineering
j) foundations of mathematics

. Euler’s major works on mechanics...
. Mathematicians applied the discovery of calculus to...
. Lagrange managed to solve some practical problems in ...

. Euler’s works contributed to...

Euler won a number of prizes for his work on...

. A precise foundation for calculus was supplied by...
. Cantor’s study of infinite sets became possible due to the study of...
. The properties of irrational numbers were established by...

1
2
3
4
5.
6. Mathematics was called the queen of sciences by...
7
8
9
1

0.Cantor’s set theory became part of the...

4. Answer the following questions.

1. What did the discovery of calculus lead to?

2. What was Lagrange’s contribution to pure and applied mathematics?
3. What did Euler’s works contribute to?
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4. What is the essence of differential geometry?

5. What event marked the beginning of modern era in number theory?
6. When was a rigorous foundation for calculus finally supplied?

7. What is the theoretical and practical value of Fourier series?

8. What was Georg Cantor’s contribution to mathematical studies?

9. Who were irrational numbers investigated and defined by?

10. What was the first reaction to Cantor’s set theory?

11. Was the attitude to the discovery later changed?

Grammar
5. Change each sentence using either an adverbial clause of time (after...)
or Perfect Participle Active (having ...).
Model:
After we had combined these two groups, we produced a new set.
Having combined these two groups, we produced a new set.
[Tociie TOro KaK Mbl 0OBETMHUIIN TH JIBE TPYIIIHI, MBI ITOJTYYHIH HOBOE MHO-
kecTBO. OOBEIUHUB ATH JIBE TPYIIITHI, MBI IIOTYYHIH HOBOE MHOXKECTRO.

1. After we had considered the phenomena separately, we managed to establish
a proper correspondence between them.

2. Having read the text closely, we understood the problem correctly.

3. After we had assigned numerals to these points, we established two one-to-
one correspondences between a set of numbers and a set of points.

4. Having obtained different results, we arranged a discussion.

5. After we had carried out the experiment, we understood that the machine had
certain advantages.

6. Having analysed the situation properly, we found a solution to the problem.

7. After we had intensified the whole process, we managed to meet the dead-
line.

8. After we had tested the new computer, we came to the conclusion that it was
more powerful than the old model.

9. Having replaced the variable with the proper numeral, we received a true
sentence.

10. After we had checked the result, we could see that it agreed with the ex-
pected one.

11. Having solved the equation, they obtained the necessary data.

Text 8. 20™ Century Mathematics

During the 20" century, mathematics became more solidly grounded in logic
and advanced the development of symbolic logic. Philosophy was not the only field
to progress with the help of mathematics. Physics, too, benefited from the contribu-
tions of mathematicians to relativity theory and quantum theory. Indeed, mathematics
achieved broader applications than ever before, as new fields developed within

27



mathematics (computational mathematics, game theory, and chaos theory), and other
branches of knowledge, including economics and physics, achieved firmer grounding
through the application of mathematics. Even the most abstract mathematics seemed
to find application, and the boundaries between pure mathematics and applied
mathematics grew ever fuzzier.

Mathematicians searched for unifying principles and general statements that
applied to large categories of numbers and objects. In algebra, the study of structure
continued with a focus on structural units called rings, fields, and groups, and at mid-
century, it extended to the relationships between these categories. Algebra became an
important part of other areas of mathematics, including analysis, number theory, and
topology, as the search for unifying theories moved ahead. Topology — the study of
the properties of objects that remain constant during transformation, or stretching, be-
came a fertile research field, bringing together geometry, algebra and analysis.

Until the 20" century, the centres of mathematics research in the West were all
located in Europe. Although the University of Gottingen in Germany, the University
of Cambridge in England, the French Academy of Sciences and the University of
Paris, and the University of Moscow in Russia retained their importance, the United
States rose in prominence and reputation for mathematical research, especially the
departments of mathematics at Princeton University and the University of Chicago.

In some ways, pure mathematics became more abstract in the 20" century, as it
joined forces with the field of symbolic logic in philosophy. The scholars who
bridged the fields of mathematics and philosophy early in the century were Alfred
North Whiteland and Bertrand Russel, who worked together at Cambridge Univer-
sity. They published their major work, Principles of Mathematics, in three volumes
from 1910 to 1913. In it, they demonstrated the principles of mathematical knowl-
edge and attempted to show that all of mathematics could be deduced from a few
premises and definitions by the rules of formal logic. In the late 19" century, the
German mathematician Gottlob Frege had provided the system of notation for
mathematical logic and paved the way for the work of Russel and Whitehead.
Mathematical logic influenced the direction of 20" century mathematics, including
the work of Hilbert.

Speaking at the Second International Congress of Mathematicians in Paris in
1900, the German mathematician David Hilbert made a survey of 23 mathematical
problems that he felt would guide research in mathematics in the coming century.
Since that time, many of the problems have been solved. When the news breaks that
another Hilbert problem has been solved, mathematicians worldwide impatiently
await further details.

Hilbert contributed to most areas of mathematics, starting with his classic
Foundations of Geometry, published in 1899. Hilbert’s work created the field of
functional analysis (the analysis of functions as a group), a field that occupied many
mathematicians during the 20™ century. He also contributed to mathematical physics.
From 1915 on, he fought to have Emmy Noether, a noted German mathematician,
hired at Gottingen. When the university refused to hire her because of objections to
the presence of a woman in the faculty senate, Hilbert countered that the senate was
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not the changing room for a swimming pool. Noether later made major contributions
to ring theory in algebra and wrote a standard text on abstract algebra.

Several revolutionary theories, including relativity and quantum theory, chal-
lenged existing assumptions in physics in the early 20" century. The work of a num-
ber of mathematicians contributed to these theories.

The Russian mathematician Hermann Minkowski contributed to relativity the
notion of the space-time continuum, with time as a fourth dimension. Hermann Weyl,
a student of Hilbert’s, investigated the geometry of relativity and applied group the-
ory to quantum mechanics. Weyl’s investigations helped advance the field of topol-
ogy. Early in the century, Hilbert quipped, “Physics is getting too difficult for physi-
cists.”

Mathematics formed an alliance with economics in the 20™ century as the tools
of mathematical analysis, algebra, probability, and statistics illuminated economic
theories. A specialty called econometrics links enormous numbers of equations to
form mathematical models for use as forecasting tools.

Game theory began in mathematics, but had immediate applications in eco-
nomics and military strategy. This branch of mathematics deals with situations in
which some sort of decision must be made to maximize a profit — that is, to win. Its
theoretical foundations were supplied by von Neumann in a series of papers written
during the 1930s and 1940s. Von Neumann and the economist Oscar Morgenstern
published the results of their investigations in The Theory of Games and Economic
Behaviour (1944). John Nash, the Princeton mathematician profiled in the motion
picture A Beautiful Mind, shared the 1994 Nobel Prize in economics for his work in
game theory.

Phonetics

1. Read the following words according to the transcription.
Quantum [ ’kwontom] — KBaHTOBBII
chaos [ 'keias] — xaoc, HEyNoOpsJOUYEHHOCTh
topology [to’poladi] — Tomosiorus
fertile [ fa:tail] — 30. 6aromaTHBIM
Princeton [ prinston] — [IpuncTOH
Chicago [fi’ka:gou] — YUukaro
Cambridge [ 'keimbridz] — KamOpumx
Bertrand Russel [ 'ba:trand ‘rasal] — beptpann Paccen
premise [ ‘premis| — NpeANOChUIKA
Hermann Weyl ['ha:man "weil] — ['epman Boiinb
Emmy Noether ['emi 'na:ta] -Ommu Hétep
econometrics [ ikana 'metriks | — 3KOHOMeETpHUKa
maximize [ ‘meksimaiz] — npeaeabHO YBETUYUTh
Von Neumann [fon 'noimen] — ¢on Hoitman
series [ 'siari:z] — psiA
supply [sa’plai] — 30. pa3zpaborath
profiled [ praufaild] — uzobpaxxéunpiii (B pribme)
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the Nobel Prize [ d2 nou’bel 'praiz] — HOOeneBcKkas npemMus

Vocabulary
2. Match the synonyms.
1. to work out a) concept
2. to await b) to take on
3. to apply c) to use
4. notion d) to anticipate
5. to hire e) distinguished
6. to attempt f) to try
7. noted g) to develop
8. to break the news h) scientist
9. to challenge 1) main
10. to research j) to begin
11. scholar k) prognosis
12. forecast, n 1) to solve problems connected with
13. to start m) to investigate
14. major n) to announce
15. to deal with 0) to put to doubt

Text Comprehension
3. True or false?

[

W

[

. In the 20" century, mathematics achieved broader applications than ever be-

fore.

Abstract mathematics failed to find application.

Mathematicians searched for unifying principles and theories.
Alongside with Europe, the United States became one of the centers of
mathematical research.

. Mathematical logic influenced the work of the outstanding German mathe-

matician David Hilbert.

The University of Goéttingen refused to take Emmy Noether on the faculty
staff on academic ground.

Mathematics helped reconsider relativity and quantum theories.

David Hilbert made a survey of 26 problems that played the key role in
mathematical research in the 20™ century.

Game theory was originally applied in the sphere of entertainment.

. Answer the following questions.
. The development of what science did mathematics advance in the 20" cen-

tury?
What two famous theories in physics did mathematics contribute to?

. What new fields developed within mathematics?
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4. Was there a great difference between pure and applied mathematics in the

20" century?

What role did algebra play in other areas of mathematics?

Why did topology become a fertile research field for mathematicians?

What universities became centers of mathematical research in the US?

What branch of mathematical science influenced the direction of 20" cen-

tury mathematics?

9. What notion did the Russian mathematician Hermann Minkowski
contribute to the theory of relativity?

10. How did mathematics advance economics in the 20™ century?

11.What does game theory deal with?

12.Who were the theoretical foundations of game theory supplied by?

PN W

Grammar
5. Change the sentences according to the model using the Complex Subject
pattern.
Model:
It is believed that he is an efficient specialist.
He is believed to be an efficient specialist. Cuuraercs, 4T0 OH OIBITHBIN CIIe-
ITUAJTHCT.

It is expected that they will detect the error.

It is believed that he is very accurate in making calculations.

It is known that they have foreseen all the possible mistakes.

It is likely that he has given them explicit instructions.

It is unlikely that they have supplied the laboratory with such complex

equipment.

It appears that they are unable to account for this absurd situation.

It seemed that he was an experienced researcher.

It happened so that the error was quickly detected.

. It appears that the law holds for all the equations.

O It is unlikely that most fundamental processes of arithmetic and algebra
should change a great deal.

11. It was expected that the students knew the law.

12. It is known that these laws are applied to all kinds of exponents.

13. It is expected that the students remember these proportions.

14. It appeared that the procedure was appropriate.

15. It seems that the computation is correct.

16. It appears that these statements are mathematically correct.

17. It is expected that the scientists will establish an appropriate pattern.

18. It is believed that the result is of great importance.

19. It is expected that he will speak on number relations.

20. It is unlikely that he will speak on the coordinate system.

NhAELD =

Sweo
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Text 9. Mathematics — the Language of Science

One of the foremost reasons given for the study of mathematics is that mathe-
matics is the language of science. This does not mean that mathematics is useful only
to those who specialize in science. It implies that even a layman must know some-
thing about the foundations, the scope and the basic role played by mathematics in
our scientific age.

The language of mathematics consists mostly of signs and symbols, and, in a
sense, is an unspoken language. There can be no more universal or simpler language.
It 1s the same throughout the civilized world, though the people of each country trans-
late it into their own particular language. For instance, the symbol 5 means the same
to a person in England, Spain, Italy or any other country, but in each country it may
be called by a different spoken word. Some of the best known symbols of mathemat-
ics are the numerals 1, 2, 3,4, 5, 6, 7, 8, 9, 0 and the signs of addition ( + ), subtrac-
tion ( - ), multiplication ( x ), division ( : ), equality ( =) and the letters of the alpha-
bets: Greek, Latin, Gothic and Hebrew (rather rarely).

Symbolic language is one of the basic characteristics of modern mathematics
for it determines its true aspect. With the aid of symbolism, mathematicians can make
transitions in reasoning almost mechanically by the eye and leave their minds free to
grasp the fundamental ideas of the subject matter. Just as music uses symbolism for
the representation and communication of sounds, so mathematics expresses quantita-
tive relations and spatial forms symbolically. Unlike the common language, which is
the product of custom, as well as social and political movements, the language of
mathematics is carefully, purposefully and often ingeniously designed. By virtue of
its compactness, it permits a mathematician to work with ideas which, when ex-
pressed in terms of common language, are unmanageable. This compactness makes
for efficiency of thought.

Mathematics is a special kind of language. The language so perfect and ab-
stract that, possibly, it may be understood by intelligent creatures throughout the uni-
verse, no matter how different their organs of sense and perception may be. The
grammar of the language — its proper usage — is determined by the rules of logic. Its
vocabulary consists of symbols, such as numerals for numbers, letters for unknown
numbers, equations for relationships between numbers and many other symbols, in-
cluding the ones used in higher mathematics.

All of these symbols are tremendously helpful to the scientist because they
serve to cut-short his thinking.

Albert Einstein wrote: “What distinguishes the language of science from lan-
guage as we ordinarily understand the word? How is it that scientific language is in-
ternational? The supernational character of scientific concepts and scientific language
is due to the fact that they are set up by the best brains of all countries and all times.”

Phonetics

1. Read the following words according to the transcription.
Hebrew [ hi:bru:] — npeBHeeBpelickuit
Gothic ['go6ik] — roTckuit

32



spatial [ 'speifal] — mpocTpaHCTBEHHBIN

ingeniously [in d3jniasli] — reHnaIbHO

tremendously [tri'mendasli] — 30. oueHb

compactness [kom paktnis] — CKaTOCTh, JTAKOHUYHOCTh
universe [ ju:niva:s] —BceJIeHHAas

Einstein ['ainstain] — DiHIITeHH

Vocabulary
2. Match the following.
1. foremost a) IpeBHEEBPENUCKHIT S3bIK
2. Gothic b) rmaBHbBIN
3. Hebrew C) TOTCKHM SI3BIK
4. aid d) nepexon
5. transition €) B OTJINYUE OT
6. reasoning f) 6naronaps
7. spatial g) TeHUaJIbHO
8. unlike h) nakoHn4HO
9. common 1) MPOCTPAaHCTBEHHBIN
10.by virtue of J) OOBIYHBII
11.ingeniously k) yCKOpsITh MBILLIIEHHE
12.compactness 1) Hempodeccronan
13.efficiency m) BOCIIPUSITHE
14.to cut-short thinking n) TOYHOCTh
15.perception 0) MBIIIJICHUE
16.layman p) IOMOIIIH

Text Comprehension

3. Answer the following questions.

What does the language of mathematics consist of?

Why is mathematics called a universal language?

What are the best known mathematical symbols?

How can mathematics be likened to music?

What is the most characteristic feature of the language of mathematics?

What are the grammar and the vocabulary of mathematics as the language of

science?

How do mathematical symbols help the scientists in their research work?

8. How did Einstein explain the international, or supernational, character of the
language of science?

SR e e

~

Grammar

4. Say the same in a different way using conditional sentences. See the
model.

Model:
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If it were not for the works of the preceding scholars, the scientists of the fol-
lowing generations would not have made their discoveries.

But for the works of the preceding scholars, the scientists of the following gen-
erations would not have made their discoveries.

Ecnu 6vl He Tpybl YIEHBIX TPOIUTBIX BPEeMEH, COBPEMEHHBIE YUEHBIC HE CMOT -
71 OBl CACNaTh CBOU OTKPBITHAI.

1. If it were not for a trifling error, the experiment might have been a success.

2. But for Babylonian and Mesopotamian mathematicians, Alexandrian scholars
would not have achieved such remarkable results.

3. Ifit were not for the unreliable equipment, there would be fewer mistakes in
print.

4. But for the absurdity of the solution, we might not have noticed the error.

5. If it were not for the discovery of logarithms, the scholars of the 18" century
would not have been able to make such great and successful advances.

6. But for Kepler’s enthusiasm, the tables of logarithms would not have so rapidly
spread.

7. But for mathematics, the present day achievements in science and technology
would have been impossible.

8. If'it were not for the greatest discoveries of world-famous scholars, our life
would not be so comfortable as it is now.

9. But for the computer, many sciences would not have advanced so far.

5. Identify the non-finite forms of the verb in the following text: the gerund,
the participle or the infinitive.
The Value of Solving Problems in Mathematics

There is much thinking and reasoning in mathematics. The students master the
subject matter not only by reading and learning, but by proving theorems and solving
problems. The problems, therefore, are an important part of feaching, because they
make the students discuss and reason and polish up their own knowledge.

To understand how experimental knowledge is matched with theory and how
new results are obtained, the students need fo do their own reasoning and thinking.
Of course, it is easier for both teacher and student if the text states all the results and
outlines all the reasoning; but it is hard to remember such teaching for long, and
harder still to get a good understanding of science from it.

Solving problems, you do your own thinking, and for this reason, problems
form a very important part of feaching.

Some questions raised by the problems obviously do not have a single, unique
or completely correct answer. More than that, the answers to them may be sometimes
misleading, demanding more reasoning and further proving. Yet, thinking your way
through them and making your own choice and discussing other choices are part of a
good education in science and a good method of teaching.
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Part ll. Mathematics and Computer Science

Text 1. Mathematics and Computers

It is well known that the development of computers and computer science was
due to the effort of mathematicians, physicists, and engineers. But the early, theoreti-
cal work came from mathematicians.

The English mathematician Alan Turing, working at Cambridge University, in-
troduced the idea of a machine that could perform mathematical operations and solve
equations. The Turing machine, as it became known, was a precursor of the modern
computer. Through his work, Turing brought together the elements that form the ba-
sis of computer science: symbolic logic, numerical analysis, electrical engineering,
and a mechanical vision of human thought process.

Computer theory is associated with the name of the outstanding scientist von
Neumann, who established the basic principles on which computers operate.

The first large-scale digital computers were pioneered in the 1940s. In 1945,
von Neumann completed the EDVAC (Electronic Discrete Variable Automatic Com-
puter) at the Institute of Advanced Study in Princeton. In 1946, the engineers John
Eckert and John Mauchly built ENAC (Electronic Numerical Integrator and calcula-
tor), which operated at the University of Pennsylvania.

Complex computers have attracted the attention of researchers in the field of
artificial intelligence. They are trying to develop computer systems that can imitate
human thought processes.

The mathematician Norbert Wiener, who worked at the Massachusetts Institute
of Technology (MIT), also became interested in automatic computing and developed
the field known as cybernetics. Cybernetics grew out of Wiener’s work on increasing
the accuracy of bombsights during World War II. From this, came a broader investi-
gation of how information can be translated into improved performance. Cybernetics
is now applied to communication and control systems in living organisms.

Computers have exercised an enormous influence on mathematics and its ap-
plications. They have given great impetus to such branches of mathematics as nu-
merical analysis and finite mathematics. Computer science has suggested new areas
for mathematical investigation, such as the study of algorithms. Computers have also
become powerful tools in diverse fields, such as number theory, differential equa-
tions, and abstract algebra. In addition, the computer has made possible the solution
of several long-standing problems in mathematics which were proposed in the previ-
ous centuries.

Phonetics
1. Read the following words according to the transcription.
Alan Turing ["aelen 'tju:arip] — Anan Tropunr
Norbert Wiener ['no:bat ‘wizna] — Hopbept Bunep
Von Neumann [fon 'noiman] —¢pon Holiman
cybernetics [ saibanetiks] — kubepHeTHKa
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pioneer, v [,paia’ni:a] — BepBbIE UCIIOJIb30BATh
technology [tek nolodzi] — TexHOMOTHS

impetus [ impetas] — TOTYOK

diverse [dai'va:s] — pa3nuuHbIC

Text Comprehension

2. Answer the following questions.

1. What is the role of mathematicians in the development of computers and
computer science?

Who was the idea of a computer introduced by?

Who is computer theory associated with?

When were the first large-scale digital computers pioneered?

Who was the first electronic numerical integrator and calculator built by?
Whose name is Cybernetics associated with?

What influence have computers exercised on mathematics and its applica-
tions?

Nk LD

3. Read the text below and do the tasks following it.

a) Choose the title to the text that suits best:

1. Computer applications
2. The age of modern computer technologies
3. The role of the computer in work and studies

Computers have become a part of our everyday life. We use them to do differ-
ent mathematical and logical operations, to receive, store and transfer any kind of in-
formation, to work on the Internet, write e-mail letters, speak over the Skype, etc. We
daily deal with different computer systems, such as calculators, car electronics, mo-
bile phones, timers in microwave ovens or washing machines, programmers inside
the TV sets and so on. The impact of the computer on our society is felt in every area
— government, business, science, medicine, sport, industry, agriculture, entertainment
and leisure activities.

The computer is a high-speed calculating machine which speeds up your finan-
cial calculations. It is an electronic notebook which manages to collect tremendous
quantities of data, such as databases of any school or university, studying programs,
personal information, etc. It is a unique typewriter that allows every user to type and
print any kind of written document, pictures or even photos. It is the greatest elec-
tronic entertainment system, so you can relax listening to your favoutite music or
watching your favourite film, or playing computer games. And finally, the computer
is a personal communicator that enables us to communicate with other people all over
the world without leaving your house.
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b) Give your answers to the following questions.
1. What are the main spheres of computer usage?
2. What areas of human activity are affected by the computer?
3. Why is the computer so important in our life?
4. How do you use the computer in your every day life?
5. What recommendations could you give to those who use the computer in
a big way?

Grammar
4. Put the adjectives in brackets into the correct form (comparative or
superlative degree) to make an accurate description of computer sizes.
Words and word combinations
mainfraim computer — Mm3itHGpeliM, «00JIBIIION KOMIIBIOTEPY, CYNEPKOMITBIOTEP
minicomputer — MUHUKOMITBIOTEP
microcomputer — MUKPOKOMITBIOTEP
portable — mopTaTUBHBIM
desktop — HacTOJNBHBIN KOMIIBIOTED
laptop — manTon ( lap — KOJIGHH CUASIIETO YEIOBEKa)
notebook computer - HOyTOYK (KOMIIBIOTEP TUTIA KHOYTOYK»)
subnotebook — ynbTpanopTaTUBHBIN HOYTOYK
handheld — pyunoit
palmtop computer - KapMaHHBIH TEPCOHATBHBIN KOMITBIOTED

There are different types of computer. The ... (large)' ... and ... (powerful)® ...
are mainframe computers. Minicomputers are ... (small)’ ... than mainframes, but are
still very powerful. Microcomputers are small enough to sit on a desk. They are the
.. (common)" ... type of computer. They are usually ... (powerful)’ ... than minicom-
puters. Portable computers are ... (small)’ ... than desktops. The ... (large)’ ... portable
is a laptop. ... (Small)® ... portables, about the size of a piece of writing paper, are
called notebook computers. Subnotebooks are ... (small)’ ... than notebooks. You can
hold ... (small)"’ ... computers in one hand. They are called handheld computers, or
palmtop computers.

5. Put questions to the following sentences.

1. Chemists have found that 100,000 chemical reactions take place in the
brain every second.

2. We still don’t know how languages are learnt.

3. We are only now really starting to learn the truth about how the human
brain works.

4. As long as the brain is given plenty of exercise, it keeps its power.

5. It has been found that an old person who has always been mentally active
has a quicker mind than a young person who has done only physical work.
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6. The study of the physiology of memory is in its infancy, and researchers
must thus still rely on analogy, on terms like storage and retrieval, to explain
how we remember.

7. But even a rudimentary understanding of the physiology of memory is bet-
ter than none at all.

6. Use the correct tense / voice form of the verb.
Model:
A lot of knowledge (to accumulate) in the second half of the 20" century.
A lot of knowledge was accumulated in the second half of the 20" century.

1. In the early ages, primitive counting (to do) with the help of gestures, objects, fin-
gers and toes.

2. The work of Leibniz (to publish) several years before Newton’s results appeared in
print.

3. In the past, people could not foresee that their life (to change) radically due to
technological advances.

4. Scientists (to make) their discoveries due to the achievements of their predeces-
SOTS.

5. Mathematics (to be) a science of numbers before it became a science of relations.
6. Archimedes (to make) his discovery while (to take a bath).

7. All spheres of life (to benefit) from computers in the future.

8. Many problems of artificial intelligence (not to solve) yet.

9. A lot of useful gadgets (to appear) in the last 10 years.

10. Nowadays, science and technology (to develop) at a great speed.

11. It is believed that in the future computers (to make) people’s life still more com-
fortable.

12. Mathematics (to contribute) the most to the development of computer science.

13. Without the computer, the present day achievements of many sciences (to be) im-
possible.

14. Very little (to know) to us about the life of Euclid.

15. Einstein (to be) young when he developed the theory of relativity.

16. Lobachevsky’s new idea (to remain) unnoticed for a long time.

17. Till his dying day, Galileo was true to his ideas, though he (to renounce) them
before under the pressure of the Inquisition.

18. Some new branches of mathematics (to develop) in the 20™ century.

19. It (to take) mathematicians over three hundred years to prove Fermat’s last theo-
rem.

20. Mathematical language (to characterize) by its symbolic nature, brevity and preci-
sion.
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Vocabulary
7. Match the most frequently used computer terms with their definitions or
equivalents in Russian.

1. account a) mporpaMMa Jist CO37aHusI U MPo-
2. animator CMOTpa aHUMUPOBAHHBIX N300paKeHUH
3. upload b) MoauduKalms TMIEH3NOHHON MPo-
4. update rpaMMbl
5. applet C) JIOTHH + MMapoJib JJII BXOJa B CUCTEMY
6. ISQ d) pexnama B HTEepHETE
7. bugs €) UHTEPHEeT-TICHIKED
8. banner f) mporpamma Ha si3b1ke Java
g) 3arpy3ka (aityia ¢ KOMIbIOTEpa MOJb-
30BaTelIs Ha CEPBEP
h) omu6ku B mporpamme

Text 2. Computers and Computing

A little over 3 decades ago, computers were small, not very reliable and com-
paratively slow in operation. Since then, several generations of complex electronic
computing equipment have been developed, each being significantly better than the
one before it.

Modern computers are of 3 kinds called analog, digital, and hybrid. An analog
computer computes by using physical analogs of numerical measurements. A digital
computer computes by using the numbers (digits) and yeses and noes usually ex-
pressed in 1°s and 0’s. A hybrid computer 1s a machine which combines some of the
properties of digital and analog computers.

A computer can take in information or data, perform a sequence of reasonable
operations on the information it has received, and put out answers. When it does this,
it is computing.

A computing machine can take in and store information because the hardware
inside the machine expresses arithmetical and logical relations, such as adding or sub-
tracting, comparing or selecting. A computer can also put out information and display
the answers when it receives them. Hardware is useless without software which is
computer instructions and programs.

A computer is a general-purpose machine. It is the most important property
which distinguishes it from all other kinds of machine constructed by man. Almost
every day, a new use is found for these devices to help man. One and the same com-
puter may be required on different occasions to help in the design of airplane wing
sections, to detect errors in the design of a computer, to calculate the production of
some large factory, to control the mixture of ingredients in some chemical process, or
even to play a game of chess. In fact, a computer may be said to perform any task
provided that the method of performance can be described in complete detail.
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It is important, however, to realize from the beginning that the term electronic
brain popularly applied to an automatic electronic digital computer is a misnomer.
The computer is only automatic in the sense that it can deal with explicit instructions
which tell it exactly what to do: it cannot in itself, take steps, deal with difficulties
which have not been foreseen by the person who presents the problem. The computer
must, therefore, be supplied with a complete and detailed set of operating instructions
to solve a given problem, together with the numerical values of the quantities which
are to be operated upon.

A set of such operating instructions causing the computer to perform a particu-
lar calculation on any values of numerical data presented, and to print the results of
the calculation, is called a program. The great merit of computers, that they will ac-
cept and obey any program presented to them, is lessened by the fact that they will
interpret their instructions with a scrupulous accuracy even, when, as a result of a
small mistake in the program, the results produced are obviously absurd. Such mis-
takes will often be of the sort which would be corrected, perhaps, even intuitively, by
an intelligent operator. We would, therefore, stress that the program must be written
in such a way that the computer carries out the desired operations in the right se-
quence, and that it must specify exactly what must be done under every circumstance
that may arise in the computation.

The preparation of the problem for the solution by an electronic digital com-
puter thus involves the following tasks:

a) the precise definition of the problem to be solved;

b) the planning of the sequence of operations required for the solution of the
problem.

The writing of the program for the fulfillment of these tasks demands great at-
tention to detail on the part of the programmer.

Once a program has been written, the computer is made to read it and store it in
its memory. After the complete program has been read and stored, the computer starts
to obey it.

Some of the instructions of the program will require the computer to read addi-
tional data, and others to print the results of its calculation; these results are then re-
turned to the programmer.

If the program is correct, the results will give the correct answers to the origi-
nal problem; otherwise, the program will have to be amended and presented again to
the computer. The latter occurrence is a very common one, and many programmers
find that more time is spent in correcting their programs than in writing them.

Phonetics
1. Read the following words according to the transcription.
Analog [ '@nalag] — aHaIOrOBBIA
digital ["didzital] — undposoii
hybrid [ haibrid] — rubpuHbIit
data ['deita] — nanHbIe
design [di'zain] — KOHCTPYKIUS
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misnomer [mis nauma| — HEMPABUIbHOE YNOTPeOIEeHNE HA3BaHUS
ingredient [in’'gri:dient] — UHTpeIUEHT, COCTaBHAS YaCTh
scrupulous [’skru:pjulas] — TIIaTenbHBIN

absurd [ab’sa:d] — aOcypaHbIit

occurrence [a’karens] — cirydaii, coObITHE

Vocabulary
2. Match the following.

physical variables
binary system
particular memory cell
numerical measurement
to do the sorting
matching

comparison

selection

9. to store

10.to take a square root
11.to raise to a power
12.reasonable operations
13.numerical quantities

XA B =

a) ocobas sdeiika maMsTH

b) pazymHBbI€ onepanuu

¢) pusnyeckue nepeMeHHbIe
d) 4nCIIOBBIC BETMUUHBI

€) YHCIIOBOE U3MEPCHHUE

f) nBom4Has cucrema

g) COpTUPOBaTh

h) cormacoBanue

1) M3BJIEKATh KBaJIpaTHBIN KOPEHb
j) CpaBHEHHE

k) Be16Op

1) BO3BOAUTH B CTENICHD

m) COXpPaHAThH

3. Match the most frequently used computer terms with their definitions or

equivalents in Russian.

. binary

. browser

. hosting

. user

. web

. wave

. Winchester

. World Wide Web

01N Nk LW =

a) BOJIHOBAas TabuIIa

b) maytuna

C) *KECTKUH TUCK

d) cepBuc; cocraBHas yacTh lHTepHeTa
€) ABOMYHBIN

f) ynpasnenue cepepom

g) MPOCMOTPOBHK

h) monp3oBatens 11K

Text Comprehension

4. Answer the following questions.
How did the first computers differ from modern ones?
What are the three kinds of computers known in the computer world?

What is computing?

S e e

What two parts of a computer system are responsible for its functioning?
What is the most important property of a computer?
What is the most important condition for a computer to function properly?




7. What important tasks are to be fulfilled by the programmer in preparing a
problem for solution by the computer?

8. What should be done if the program is not correct?

9. Does it take long to correct a program?

5. Read the text below and answer the following questions.
1. What are the features that computers and calculators have in common?
2. What are the points of difference?

Computers and Calculators

A computer is told how to process the information by instructions, which are
stored in coded form inside the machine. In this respect, a computer differs radically
from a calculator, which can do the same thing that a computer does, except that the
instructions are not stored inside the machine. The coded instructions are called a
program.

Any computer or calculator contains devices for five main functions: input,
storage, arithmetic, control and output. Input refers to the process by which informa-
tion is put into a machine. Output is the process by which the results are moved out of
the machine. Storage refers to the mechanism that can retain information during cal-
culation and furnish it as needed to other parts of the machine. The arithmetic unit is
that part of the machine, which can carry out one or more of the basic arithmetic op-
erations on the information held in storage. Finally, the control refers to those parts of
the machine that dictate the functions to be performed by all the other parts. The main
difference between computers and calculators is that the instructions telling the com-
puter what to do must be placed in storage before the computer proceeds with the so-
lution of a problem. These instructions, which are made up of ordinary decimal dig-
its, are placed in the same storage device that holds the data.

Translation
6. Translate the sentences into English.

1. IlpousBenure yMHOKEHHE, a 3aTEM BBIUMTAHUE CIEAYIOMNX yncen: 135 X 7 —
210.

2. BpgaiiTe UTOT ¥ BO3BEIUTE NOJYYEHHOE YUCIIO B TPETHIO CTEIEHb.

3. H3Biekute KBaJpaTHbIN KOPEHDb U3 yncia 64.

4. Pa3zymHbI€ onepaliu, CoBepIiaeMble KOMIIbIOTEPHOM CUCTEMOM, OBIBAIOT

MaTeMaTUYECKHUMU U JIOTUYECKUMU.

5. CoBpeMeHHbI! KOMIIBIOTEP MOKET BBINOIHATH 00JIe€ MUIIMOHA PA3ITMYHBIX
pPa3yMHBIX ONEpaluil B CEKyHAY, HAIPUMED, TAKUX KaK CIOKEHHUE, BBIUUTAHUE,
YMHO>KEHUE, JeJIeHHEe, COPTUPOBKA, COTJIACOBAaHUE, CPABHEHUE WIIA BBHIOOP.

6. Jlro6as nndopmanus 1t KOMIbIOTEPA A0HKHA OBITh MPECTaBIeHA B ABOMY-
HOU CHCTEME.

7. Anpec mo6oi nHGpOpMAIIUK — ITO Ha3BaHKE OMPEICIEHHON SUCHKHU TTaMsITH, B
KOTOPOW OHA COXpaHEHa.

8. Uem Oosbllie BHYTPEHHSISI TaMATh KOMIIbIOTEpa, TeM OoJibllie JEHCTBUN HA HEM
MOYHO BBIINOJIHATh
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Grammar
7. Use the special questions in indirect speech according to the model.
Model:
1. What do you specialize in?
You’ve asked me what I specialize in.
2. What is the article about?
You’ve asked me what the article is about.

What conclusion was drawn?

When was the discovery made?

Where did the scientist live during World War I1?

Which experiment in this article deals with our mental habits?

Where did he go to study higher mathematics?

Where will he work upon graduation?

Why do we habitually link together a person and his name?

When was the connection between man’s classifying instinct and

mathematics recognized?

9. Why can mathematics be applied to the world around us with relative
ease?

10.Who was the law of gravitation discovered by?

11.How did people count in the early ages?

12.How long did it take them to create the first computer?

XA B WD =

Text 3. What Does a Computer System Consist of?

A computer system consists of two parts: the software, which is instructions
and programs of the computer, and the hardware, which consists of all electronic and
mechanical parts of the computer. The basic structure of a computer system contains
three main hardware sections: the central processing unit, or CPU, the main memory,
or the internal memory, and the peripherals.

The central processing unit is the brain of the computer. Its function is to carry
out program instructions of the software and to operate the processing of the other
computer units. For better video and sound performances or networking, the user can
add a specialized expansion card to the CPU of his computer.

The main memory stores all the instructions and data processed by the CPU. It
usually consists of two sections: RAM (random access memory) and ROM (read only
memory). RAM is the memory used for creating, loading and running computer pro-
grams. ROM is computer memory which holds the programmed instructions in the
system.

The peripherals are the devices attached to the computer, which include in-
put/output units (mouse, keyboard, monitor, scanner, printer, fax machines, head-
phones, etc.) and internal storage devices (floppy, hard or optical discs, blue-ray
discs, external hard disk drive, flash disc drive, etc.) The input units, such as the
mouse and the keyboard, give us an opportunity to transfer data into computer’s
memory. The output units, for example, the monitor or the printer, enable us to give
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out the final result of the processing from the computer system. The internal storage
devices are used to store both data and programs permanently.

The software includes programs for directing all computer operations and elec-
tronic data. Software programs are divided into two categories — the systems sofiware
and the applications software. The systems software enables the computer system to
function. It includes the operating system, drivers for the hardware devices, linkers
and debuggers. The applications software satisfies the user’s specific needs. It is
classified according to the sphere of usage, e. g. games or financial software, office
applications, etc. Unfortunately, we also have a newer group of software related
terms that have a negative association. While the applications software itself may be
useful, it may also carry hidden programs or utilities that may cause undesirable ef-
fects.

Phonetics

1. Read the following words according to the transcription.
Processing [ ‘prausesin] — o6paboTka

internal [inta:nal] — BHYTpeHHUN

peripherals [pe riforalz] — nepudepuiinbie Mmoynu
permanently [ pa:manantli] — TOCTOSHHO

debugger [di'baga] — oTiIauuk

Vocabulary

2. Match the following.

1. to load a) kaprta QudUI-namMsaTH

2. flash card b) 3arpy3uth

3. systems software ¢) nepudepuiiipie ycTpoicTBa

4. applications software d) onepaTuBHas maMsTh

5. internal storage unit €) BHYTpEHHEE 3allOMUHAIOIIEe YCTPOM-
6. peripherals CTBO

7. the central processing unit f) mpukaaHbIe TPOrpaMMBI

8. ROM g) CUCTeMHOE MpOorpaMMHOe o0ecrieyde-
9. buffer (store) HHE

10. memory space h) nenTpanpHBIN TpoIIeccop

11. linker 1) TJIaBHAs TIAMSITh

12. debugger J) BBOJTHOE U BBIXOJIHOE YCTPOMCTBA
13. the main memory (6510KM)

14. input/output units k) ruGkuit MarHUTHBIN JUCK

15. floppy disk 1) 6ydep

16. RAM m) JUHKEP, PElaKTop CBA3Ei

17. hardware n) 00BEM MamsITH

18. software 0) OTJIQTUYUK

p) MOCTOSIHHAS TAMSATh
q) mporpaMMHoe oOecrieyeHue
1) annapaTHoe 00opyI0BaHHE
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3. Match the most frequently used computer terms with their definitions or
equivalents in Russian.

1. download a) OCYILIECTBIICHUE CBI3U MEXAY dJie-
2. dithering MEHTAMU UHTEPTEKCTOBOM CUCTEMBI
3. viewer b) npocMoTpoBuUK [71s1 (haiiIoB
4. gamer ) ckaunBaTh HHGopManuio ¢ MaTep-
5. host HET-CepBepa Ha CBOM KOMIIBIOTEP
6. hypermedia d) urpox
7. hyperlink €) MEXaHU3M MOJyYeHUsT U300paKEeHHUsI
8. domain B HiColor- pexxumax
f) rpymma KOMIBIOTEPOB, YIPABISIEMBIX
OJIHUM CEpPBEPOM
g) y3el; cepBep
h) runepmenna

Text Comprehension
4. Complete the following sentences and translate them into Russian.
1. Software programs are usually divided into ...
2. The systems software controls ...
3. Applications software is classified ...
4. The hardware is all mechanical parts of the computer which consists of ...
5. Specialized expansion cards are added to provide ...
6. The function of the central processing unit is ...
7. The mouse and the keyboard are used ...
8. The final results of the processing are given out ...
9. The main memory consists of ..
10.Software includes programs .

5. Answer the following questions.
1. What two parts does a computer system consist of?
What are the three sections of the hardware?
What unit is called the brain of the computer?
What is the function of the main memory?
What units do the peripherals include?
What are the main two types of software?
What does the systems software include?
According to what principle is the applications software classified?

XNk

Translation
6. Translate from Russian into English.
1. [IpuknagHbIe IPOTrPaAMMBI IPUBOSATCS B EHCTBHE TOJBKO ITOCIIC YCTAHOBKH CHC-
TEMHOTO 00eCTIeueHHUSI.
2. [IporpaMMbI KOMITBIOTEPA PA3AEISAIOTCS HA CHCTEMHOE MPOTPAMMHOE 00ECTIICUeHIE
U TIPOTpaMMHOE 00€CTICUCHHE TI0 MPUMEHEHUIO (NPUKIAOHbIE NPOCPAMMbL).
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3. CuctemMHOe porpaMMHOe o0ecrieueHue KOHTPOIUPYET BCE CTaHAAPTHBIE IEUCT-
BUSI KOMIIBIOTEPA, TAKME KaK BKIIFOUEHUE U BBIKIIFOYEHUE, 3arpy3Ka IPOrpaMm, UH-
dbopmupoBanue 006 06bEME NaMsITH U T. [I.

4. TIporpamMmMHO€e 00O€CIIeYeHUE COJIEPKUT BCE MPOrpaMMbl U KOMaH bl KOMITbIOTEPA.
5. Ilepudepuitabie ycTpoicTBa BKIIOYAIOT BBOJAHBIN, BRIXOAHOUW OJIOKH M BHYTpPEHHEE
3alIOMHHAIOLLEE YCTPOUCTBO.

6. B cucremHoe mporpaMmmMHoe oOecriedeHre BXOAST ApaiBephl s alnapaTHOro
000py1I0BaHUS, JTUHKEPHI U OTJIATUUKH.

7. KoMmnbroTepHasi cuctTemMa COCTOUT U3 almnapaTHOro 000pyn0BaHUs U MPOTrpaMMHO-
ro ooecrieyeHus.

8. [IpukiiaiHpIe MpOrpaMMbl KIaCCUDUITUPYIOTCSA 1O chepe MpUMEHEHUS.

9. BHyTpeHHEE 3alIOMUHAIOIIEE YCTPOMCTBO UCIIOIB3YETCS I IOCTOSHHOTO XpaHe-
HUS UHGOPMAIIUU U IPOTPAMM.

10. HexoTopsle mpuKIagHble TPOrpaMMbl 00J1a1at0T CBOMCTBAMHU, KOTOPBIC IIPUBO-
JAT K HEXKEJIATEIbHBIM MOCIIEACTBUSM.

Grammar

7. Use the general questions below in indirect speech. Follow the model.
Model:
Did the hypothesis prove to be correct?
You’ve asked me if the hypothesis proved to be correct

. Does the image of a man usually accompany his name?

. Is there a connection between the works of mathematicians of all times?

. Do you visualize a man when hearing his name?

. Was the theory of relativity a turning point in physical thinking?

. Has Fermat’s last theorem been proved?

. Was the hypothesis based on the wrong assumption?

. Does the new method have any advantages over the old one?

. Do these two phenomena have anything in common?

9. Does he seem to have changed his point of view?

10. Do the results which have been obtained agree with the results that were ex-
pected?

11. Did you hear him speak at the conference?

12. Does this law hold for all similar cases?

13. Did you see him switch off the computer?

14. Was Christopher Columbus the first to have travelled from Europe to Amer-
ica?

15. Was your purpose to gain some time?

16. Will you make a report at the seminar?

17. Did you wish to express the same idea in a different way?

18. Did Einstein develop an absolutely new idea of the world we live in?

e BEN B e) RV I PN B
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Text 4. Malware, Adware, Spyware

We have a whole selection of software that may come bundled under the name
of malware. Short for malicious software, malware is any software that has been de-
signed (programmed) specifically to damage or disrupt a computer system. The most
common forms of malware are computer viruses, worms, and Trojan horses.

Other common types of software are adware and spyware. Adware is consid-
ered a legitimate alternative offered to consumers who don’t wish to pay for software.
Today we have a growing number of software developers who offer their goods as
sponsored freeware until you pay to register. Generally, most or all features of the
software are enabled, but you will be viewing sponsored advertisements while the
software is being used. If you are using legitimate adware, when you stop running the
software, the ads should disappear, and you always have the option of disabling the
ads by purchasing a registration key.

Unfortunately, some applications that contain adware track your Internet surf-
ing habits in order to serve ads related to you. When the adware becomes intrusive
like this, we move it into the spyware category and it then becomes something you
should avoid for privacy and security reasons.

Spyware works like adware, but is usually a separate program that is installed
unknowingly when you install another application. Once installed, the spyware moni-
tors user activity on the Internet and transmits that information in the background to
someone else. Spyware can also gather information about e-mail addresses and even
passwords and credit card numbers.

Unlike adware, spyware is considered a malicious program.

Phonetics
1. Read the following words according to the transcription.
Malware ['maelwea] — BpeJOHOCHBIE MPOTPAMMBI
malicious [ma’lifas] — BpeTOHOCHBII
designed [di zaind] — mpegHa3HAYEHHBI
virus [ 'vaiaras] — BUpyc
Trojan [ troian] — TposTHCKUI
spyware ['spaiwea] — LINMUOHCKUE TPOTrPAMMBI
legitimate [li’dzitimit] — 3aKOHHBI
purchase, v ['pa:tfos] — mokymnarh

Text Comprehension

2. Answer the following questions.
What applications are referred to as malware?
What are the most common forms of malware?
What is adware considered to be?
Is adware always freeware?
Does the user have the option of disabling the ads?
When does adware act as spyware?

A e
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7. What is the difference between adware and spyware?

8. How does spyware work?
9. Is spyware as bad as malware?

Vocabulary
3. Match the synonyms.

to calculate

to switch on

to perform
auxiliary devices
information
number

option

to track

. to buy
0.instructions

i I A A ol

a) data

b) digit

¢) to turn on
d) to carry out
e) to compute
f) to watch

g) peripherals
h) to purchase
1) directions
j) choice

4. Match the antonyms.

to integrate
to receive
complex
to turn on
inside
legitimate
to sell
careful

9. to enable
10.to differ
11.generally
12.to accept
13.hard
14.to protect

i I e o e

a) to disable

b) illegal

c) to differentiate
d) to buy

e) inattentive

f) to put out

g) simple

h) sometimes

1) to be alike

j) to release

k) soft

1) to disrupt

m) to switch off
n) outside

5. Match the most frequently used computer terms with their definitions or

equivalents in Russian.

1. driver
2.login

3. zooming
4. Internet
5. card

a) KOMITBIOTEPHBIN anmapaTHBIA KOMIIO-
HEHT, BBITIOJTHCHHBIN B BUC MEYaTHON
TUTATHI

b) rinobanbpHas BcemupHas cetb OBM
C) HIETYOK MBIIIBIO
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6. quest d) 6poauika, pa3sHOBUIHOCTh KOMIIbIO-
7. click TEPHOU UTPbI

8. clickability e) 9ppeKkTUBHOCT GAaHHEPHOU peKIIaMBbl
f) macmrabupoBanue

g) yCTPOICTBO

h) moaKIIIOYNTHCS

Grammar
6. Fill in the blanks with appropriate prepositions: at, for, in, out, to, of, on,
with, by, from. One preposition may be used several times.

The part ...the computer that puts ... information is called the output unit. The
computer can easily put ... information ... the form acceptable ... people — hardcopy
or softcopy forms. The hardcopy output can be held ... your hands, such as paper: the
text or pictures printed ... it. A softcopy is displayed ... a monitor. The output unit is
varying according ... the capacity ... the auxiliary equipment receiving information.
But all peripherals are slow as compared ... the computer. ... this case, buffers are
used. A buffer is a storage device which is able to accept information ... a very high
speed ... the computer and release the information ... the proper speed ... the periph-
eral equipment.

7. Put questions to the following sentences.
1. New mathematical ideas are often developed with no thought of application.
2. The abstractions of mathematics are adopted by scientists to understand the
patterns of nature.
3. Mathematical analysis continues to be essential to the development of algo-
rithms.
4. Arithmetic originated with the question: “How much?”
5. Modern algebra has discarded several of the basic conventions of elementary
algebra.
6. Einstein showed that Grassman had been 50 years ahead in his thinking.
7. Throughout the centuries, man has refined the ability to record, process, and
communicate information.

8. Use the questions in indirect speech following the model (Sequence of
Tenses).
Model:
1. They said, “We will go to the South”. They said that they would go to the
South.
2 She said, “I have done the test.” She said that she had done the test.
3. They said, “We saw the film two years ago.” They said that they had seen
the film two years before.”
4. He said, “l am taking driving lessons.” He said that he was faking driving
lessons.
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5. She said, “I was reading for the exam at that time.” She said she had been
reading for the exam at that time.

He said, “I am working on my diploma paper project.”

She said, “I haven’t been to the lecture.”

They said, “We won’t come to the party.”

She said, “We have installed a new antivirus program”.

He said, “I wrote the article three years ago.”

They said, “We won’t go to France.”

He said, “I was working at five o’clock.”

She said, “I have been waiting for you since three o’clock.”
They said, “The lecture will be held in the assembly hall.”
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Text 5. Antivirus Software

Antivirus software can offer protection from the threat of malware: worms,
Trojans, viruses and spyware. According to Top Ten Reviews, a good antivirus pro-
gram can also protect your computer from phishing scams, keyloggers, rootkits and
email-borne threats. Phishing scams are programs that appear to be legitimate sites in
an attempt to obtain sensitive information from the user. Keyloggers track every key-
stroke made on your computer to steal passwords and account information. A rootkit
takes control of your computer without your knowledge.

Installation and setup of security software should be simple and quick. In addi-
tion, it should be user-friendly, even for beginners. Top Ten Reviews notes that every
day users want to be able to install the program and forget about it, without the need
for ongoing maintenance.

Antivirus software should include updates as new viruses are identified. Auto-
matic updates are often built into the software. Consumer Search notes that most pro-
grams include one year of free updates before requiring the purchase of a subscription
Or a New Vversion.

Signature checking is by far the most common method used by antivirus pro-
grams to detect malicious threats. The software has an extensive database of known
viruses and malware, and each time it scans a file, it compares the results to the in-
formation contained in its database. If the software finds a “signature” match, it will
either warn the user or remove it right away, mostly depending on the seriousness of
the threat. Some threats can be quarantined by the antivirus program, as well. Basi-
cally, it encrypts the file with a different code to render it useless instead of removing
it altogether. Of course, with new viruses coming out every day, the database must be
kept completely up to date for the software to detect incoming threats.

Another way to detect malicious files or programs on a computer is through
monitoring its behaviour. Programs that attempt to access certain parts of the root key
registry or modify an existing executable file will send a red flag up, and the software
will take action against the threat, if necessary. This approach is a good one to use
because it can then detect malicious software that has not yet been added to the data-
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base simply by the way it is acting. However, this can also lead to the program warn-
ing the user about every single thing it finds, which may get irritating over time. Anti-
virus software is becoming more advanced by the second, though, and these false
warnings are being lessened every day.

The third common way for antivirus programs to pick out threats is to emulate
the file in a safe environment created by the software itself. For instance, if a suspi-
cious file has entered the computer, the program will take the executable files of the
program and run them behind the scenes in a simulated setting to see what it does. If
the software finds it is indeed malicious and a threat, it will then either quarantine or
delete the harmful material before real damage can be done. This method can also
trigger false warnings, and at that point it usually leaves it up to the user to decide
what to do with the file. If the user recognizes and trusts the program, the antivirus
software will let it remain. If the user chooses for the program to take action against
it, the perceived threat will be removed.

Phonetics

1. Read the following words according to the transcription.
Antivirus [ aenti'vaioras] — aHTUBUPYCHBIN

phishing scams [ fifip ‘skeems] — uimnr

keyloggers [ ‘ki:logaz] — keitsiorrepsl

rootkits [ ru:tkit] — pyTKUTBI

threat [Oret] — yrpo3a

installation [ insta’leifn] — ycTraHOBKa (porpaMmbl)
maintenance [ ‘meintanans] — TEXHUYECKOE OOCTYKMBAHUE
upgrade, v ['Ap’greid] — 0OOHOBUTH

signature ['signatfo] — moAMKUCH

quarantine [ ’kworanti:n] — KapaHTUH

encrypt [in kript] — 3ammdpoBath

executable [ig zekjutabl] — ucnomHsemas mporpamMmma

Text Comprehension

2. Answer the following questions.

1. What is the purpose of antivirus software?

2. What programs are called phishing scams?

3. What do keyloggers do?

4. What is the danger of a rootkit?

5. What should be done to protect the computer from viruses and malware?
6. Why does antivirus software need updating?

7. How can malicious threats be detected?

8. What does the software do if it detects a threat?

9. Are there any other ways of picking out threats?

10. What is the downside of antivirus programs picking out threats?
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Vocabulary
3. Choose the Russian equivalent for the English words given below.

(a) 3ammudposats — (b) ucnonHsemas nporpamMmma — (¢) sMynupoBath — (d) ycTpaHUTh
yrpo3y — (€) npuHathk Mepbl —(f) — 3ameuenHas yrposa — (g) npunectu Bpeq — (h)
JUKBUIUPOBATH — (1) GUIIUHT — (j) u301upoBaTh — (K) MPOHUKHYTH B KOMIIBIOTEP —
(1) moxxHBIE IpEeayTIpexaeHus — (m) keuorrep - (n) oOHoBIIeHHE — (0) Mapoib — (p) —
HaXkaTHe KIaBUIIHN — (q) PYTKUT — (1) BpEOHOCHBIN

(1) — to do damage — (2) to remove the threat — (3) to delete - (4) the perceived threat
— (5) executable file — (6) keylogger — (7) to quarantine — (8) to encrypt — (9) rootkit —
(10) password — (11) to emulate — (12) upgrading — (13) keystroke — (14) harmful —
(15) phishing scams — (16) to enter the computer — (17) false warnings — (18) to take
action

Check your skills (revision)
4. Match the following.

1. input unit a) a hand-held device connected with the
computer by means of a small cable or

2. hardcopy Bluetooth

3. keyboard ‘p) the pa.rt of the computer that takes in
information

4. softcopy c) the output that can be held in your

hands (text, pictures)
5. the mouse .
d) the part of the computer that coordi-

6. the central processing unit nates the activity of all other units

e) the output displayed on a monitor
7. malware

f) an input device that looks like an elec-
8. floppy disc tric typewriter

g) devices attached to the computer

9. hard
ardwate h) malicious software
10. software 1) electronic and mechanical parts of a
computer
11. spyware j) a program installed unknowingly to
monitor the user’s activity
12. adware

k) programs for directing all computer

13. antivirus software operations
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14. peripherals 1) internal storage device

m) a program offering protection from
worms, Trojans, spyware, viruses and
malware

n) a legitimate alternative for those who
do not wish to pay for software (“spon-
sored” freeware until you pay to register)

5. Choose the right variant.

1. A machine that performs a sequence of reasonable operations is called
a) hardware b) internet ¢) computer d) buffer

2. A computer system which includes programs for directing all computer op-
erations and electronic data is computer’s
a) operative system b) software c)hardware d) main memory

3. The basic structure of ... contains three hardware units: the central processing
unit, the main memory and the peripheral devices.
a) monitor b) software c) input unit d) hardware

4. ... coordinates and controls the activities of all other computer units, reads,
interprets software instructions and performs all activities applied to data.
a) Bluetooth b) CPU c) hardcopy d) keyboard

5. The ... stores all the instructions and data being currently processed by the
CPU.

a) main memory b) flash memory c¢) external memory d) secondary mem-
ory

6. The brain of the computer is its ...

a) mouse b)printer c) CPU d) flash drive

7. Computations are performed by
a) RAM b) ROM c) the arithmetic and logic unit d) a power supply unit

8. ...give us an opportunity to transfer data into computer’s memory
a) input units b) floppy discs c) storage devices d) CD discs

9. The final result of the processing from the computer system is given out by
a) control unit b) keyboard c) buffer d) output unit

10. The computer virtual display device is called
a) internet b) processor c¢) peripheral device d) monitor
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6. Match the most frequently used computer terms with their definitions or
equivalents in Russian.

1. CODEC a) OydepHas namsTh
2. creative b) OCHOBHOM AHCK
3. hosting C) BXOJI
4. unit d) mocienoBaTeIbHOCTD JSUCTBUM HIIH
5. cash memory KOMaH/
6. log in €) MporpaMMHO-aNMnnapaTHbie CPeICTBA
7. macro 11l paboThI C ayIMO- U BUJIeOMH(pOpMa-
8. master-disk nuen
f) TBOpUecKkuii, CO3AOMINI YTO-JI.
g) yrpaBlieHUE CEPBEPOM
h) Mmoaynb
Grammar
7. Use the imperative sentences in indirect speech.
Model.

1. Don’t contradict him.

You’ve told me not to contradict him.
2. Come at 8.30, please.

You’ve asked me to come at 8.30.

. Don’t change the conditions of the experiment.

. Use the rule that you have learnt today.

. Don’t postpone the discussion.

. Speak louder, please.

. Don’t go into details.

. Read and memorize the terms.

. Don’t continue working until you process the obtained results.

. Don’t apply the same rule for the two different procedures.

9. Use the same words to denote the same notions.

10. Don’t fail to switch off the printer.

11. Read the task carefully so as to avoid the possible errors.

12. Don’t test the new method without being given additional time.
13. Copy out the new words.

14. Don’t start working on the project without speaking to the head of the labo-
ratory.

15. Don’t sign the contract until you have read it to the end.

01N DN Wi
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Text 6. Information, Machine Words, Instructions, Addresses and Rea-
sonable Operations

Information is a set of marks or signs that have meaning. These consist of let-
ters and numbers, digits or characters, typewriter signs and other kinds of signs. A
computer reacts differently to different digits or characters, and reacts to them as
units that have meaning. For example, information for an analog computer has to be
in the form of distances, or rotations, or voltages, or other physical variables. And for
a digital computer information has to be in the form of digits or numbers.

Any information can be represented by the binary system including two digits:
one (1) and zero (0). Each 1 and zero is a separate binary digit called a bit. A bit is
the smallest part of information. Bits are typically grouped in units that are called
bytes. A byte is the basic unit of information used in modern computers. It consists of
eight bits.

The bytes are usually handled in standard groups called machine words, or just
words. There are two basic types of information or words that can be put into a mem-
ory cell or location: words that are numerical quantities and words that are computer
instructions. Regularly, an instruction to the machine is expressed as a word; and so
the same set of characters may have meaning sometimes as a number, sometimes as
an instruction. A speed of 96,000 characters per second is the same as a speed of
8,000 words per second. Most human beings could not take even a 12-digit number
per second.

Physically, the set of bits is a set of arrangements of some physical equipment.
One of the ways of storing information in a computer is storing by using a set of
small magnetically polarized spots on a magnetic surface.

The computer is told what operations to perform by means of instructions. An
instruction is a command to the computer. It consists of a verb (an operational code)
and a noun (an operand). For example, if the computer is instructed “Add 365 the
number of times stated in the register R”, and if the register R stores the code for
number 3, then the computer will perform that operation 3 times. An instruction word
looks like a number, and there is no way telling from the word itself, whether it is a
quantity or an instruction. The computer must be told exactly which address contains
an instruction and which contains a quantity.

An address is the name of a particular memory location or cell. Each memory
location (word or byte) has its own unique address or number just like a post office
box. For example, if the computer contains 100 memory cells, their respective ad-
dresses might be the numbers from 1 to 100 (or 0 through 99). And instead of saying
“A word 1s in a memory cell”, the computer personnel say, “The content of an ad-
dress is a word.”

Reasonable operations are mathematical and logical. Mathematical operations
include arithmetic and algebraic operations. Arithmetic operations are addition, sub-
traction, multiplication, division, taking a square root, etc.; and algebraic operations
are raising to a power as well as differentiating and integrating.
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Logical operations include comparing, selecting, sorting, matching, etc. These
are operations which may be performed either on numbers or on expressions consist-
ing of letters such as ordinary words. A very important logical operation performed
by a computer is determining, e.g. which of the two operations is to be performed
next.

Phonetics

1. Read the following words according to the transcription.
Rotation [rau’teifon] — BpamieHue

voltage [ vaultidz] — aneKkTpuUYeCcKOe HANMPSHKEHUE
variables [ 'veariablz] — mepemeHHbIE

binary ['bainari] — JBOMYHBII

byte [bait] — 6aiT

unique [ju:'ni:k] — yHHKaTbHBIH

algebraic [ aldsi'breiik] — anredpanueckuii
differentiating [ dife renfieitin] — nudpepenunpoBanue
integrating [ ‘integreitin] — UHTErpUpOBaHUE

determine [di’te:min] — pemaTh, ONMpeaeIATh

Vocabulary
2. Match the terms used in the text (1-9) with their definitions (a-g).
1. abit a) the name of a particular memory loca-
2. instruction tion or cell
3. abyte b) the smallest part of information
4. an address c¢) the basic unit of information
5. addition d) an operational code
6. selecting e) a logical operation
7. averb f) a mathematical operation
8. anoun g) a very important logical operation
9. determining h) an operand
1) a command to the computer

3. Match the most frequently used computer terms with their definitions or
equivalents in Russian.

1. motherboard a) MHTEPAaKTUBHBIN Pa3roBOp

2. mip-mapping b) MHOXKECTBEHHAs ajpecarus

3. morphing C) DJIGKTPOHHAS ToYTa

4. multitexturing d) cucremuas miara

5. multihosting €) TeKCTypa, HApUCOBAaHHAs C HECKOJIb-
6. Chat (Internet Relay Chat) KUMH YPOBHSIMU JeTalIU3allUU

7. multimedia f) MHOTOIITaHOBOE MpeACTaBICHUE UH-
8. mail dbopmanyu
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g) METOJ1 peHEPUHTa C UCIIOJIb30BAHMU-
€M HECKOJIbKHUX TEKCTYp 32 MUHUMAJIb-
HO€ YKCJIO MPOXO/I0B

h) npoBenenne npeodpazoBaHus

Text Comprehension
4. Complete the following sentences.

1
2
3
4
5
6
7
8
9

. Reasonable operations are ...

. Differentiating and integrating are ... operations.

. Comparing is a ... operation.

. There is no way telling from the word itself, whetheritisa ... oran ...

. The bytes are usually handled in standard groups called ...

. Any information can be represented by the ... system including two digits.
. An instruction word looks like ...

. An address is the name of ...

. The basic unit of information is called ...

10. Each memory location has its own ...

11. Regularly, an instruction to the machine is expressed ...
12. Bits are typically grouped in units that ...

13. The computer is told what operations to perform ...

14. Algebraic operations are ...

15. Information is a set ...

16. Each 1 and zero is a separate binary digit called ...

5. True or false?

An instruction word looks like a phrase.
The binary system includes two digits.
For an analog computer, information has to be in the form of digits.

. For a digital computer, information has to be in the form of numbers or digits.
. An instruction consists of a verb and a noun.

. Logical operations may be performed only on expressions.

. Information consists of letters and numbers, digits and different kinds of signs.
. For a computer, digits and characters are units that have meanings.

. It is not necessary to tell the computer which address contains an instruction
and which contains a quantity.

10. The speed of characters and words per second is the same.

6. Answer the following questions.

S e

What is information?

What does information consist of?

Is the form of information different for analog and digital computers?
What system can information be represented by?

What is the name for the smallest part of information?

What is the basic unit of information?
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7. How many bits does a byte consist of?

8. What are the two basic types of information that can be put into a memory
cell?

9. What is the ratio of the speed of characters per second and the speed of words
per second?

10. What is the role of instructions in computer performance?

11. What does an instruction consist of?

12. What is an address?

13. What are the two types of reasonable operations?

14. What do mathematical operations include?

15. What operations do logical operations include?

16. What is a very important logical operation performed by a computer?

Grammar
7. Translate these sentences paying special attention to the ing-forms.

1. Newton created his theory of Universal Gravitation being only 24 years old.
2. All the necessary changes having been made, the experiment showed differ-
ent results.

3. With the work completed, it was possible to use the new data in the article.
4. We have defined these sets as being equal.

5. It is no use performing this operation now.

6. Having reduced the fraction, we obtained the expected result.

7. When working with these signs, one must be very careful.

8. On obtaining the difference, one must check the result by addition to make
sure it is correct.

9. Being reduced to its lowest terms, the fraction is not changed.

10. Reducing the fraction to its lowest terms leaves it unchanged.

11. The speed of light being extremely great, we cannot measure it by ordinary
means.

12. Other things being equal, the given relationship holds for this particular
case.

13. With the distance defined, you can expect to find the speed.

14. With an object moving at constant speed, the distance covered is directly
proportional to time.

15. The sides of triangles having the same measure, the angles opposite these
sides have the same degree measure.

16. The two scientists doing research independently made it possible to create
two essentially different ways of solving the same problem.
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Text 7. What Is Programming?

A program (routine) is a complete set of instructions for doing a particular task.
The process of preparing such a program is known as programming. Programming
involves the following items:

a. Consideration of the problem. Is the problem completely defined? Can we
find a method of solution? Will the method fit the computer we use? Will we
have enough time, both to prepare the solution on the computer and to run
out the answers?

b. Analysis of the problem. Does the algorithm that we can use exist? Are there
“canned” routines that we can apply? That is, are there parts of this problem
for which we may already have the computer solution? How much accuracy
do we want? How well we assure ourselves that the solutions are correct?
Can we construct test data to check the computer solution?

Thus, programming covers all activities from the start of the job up to the end and in-
cluding flowcharting.

There are five steps of programming:

making a flow chart

actual coding

storing the final code into the computer’s memory
debugging the code

running the code and tabulating the result

NhAELD =

The first step requires a clear and exact determination of all future calculations
which are then presented in a flow chart. The flow chart is a diagram or a picture of a
code, which is always useful for visualizing the relations between different parts of
the code. This diagram is usually made before putting in a particular instruction.
There are three types of symbols used in a flow chart: (1) to represent calculation
functions; (2) to show various alternatives of decisions; (3) to eliminate the spare
lines and indicate which line to follow if the diagram has to follow on the next page.

The second step is the process of actual coding, in which all digits are assigned
to the symbols to prepare the final code. At this phase, symbolic coding aids are used.

Then comes the third step when the final code is entered into the computer
memory. A subroutine (subcode) may be used many times, but stored only once in the
final code.

The fourth step is the debugging of the code. This is the technique of detecting,
diagnosing and correcting the errors which may appear in the program.

And finally comes the fifth step, which consists in running the code and tabu-
lating the results.

One of the most important details of coding is that the actual bits in the

instruction are given not in a binary code. The instruction is represented in the octal
equivalent. This means that two octal numbers represent the instruction, and every
address will be represented by three octal numbers.
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Phonetics

1. Read the following words according to the transcription.

Involve [in"volv] — BKJItOYATH

flow chart [ flou'tfa:t] — G1m0K-cXema

various [ vearias] — pa3HOOOpa3HbIC

diagram ['daiagraem] — nuarpamMmma

visualize [ vizjuslaiz] — 3pUTeNbHO IPEACTABUTH
eliminate [i'limineit] — ycTpaHUTb

phase [ feiz] — aTan

assign [a’sain] — npucBanuBaTh

subroutine [’sabru:'ti:n] — moamporpamma
debugging [di’bagin] — oTaaka

technique [tek ni:k] — croco0, MeToa, MpuEm
octal [ "oktal] — BOCbMEepUUYHBIT

Text Comprehension

2. Answer the following questions.

1. What is a program?

. What process is known as programming?

. What items does programming involve?

. What questions should be kept in mind while preparing a program?
. What are the five steps of programming?

. What is done to prepare the final code?
. What is the third step characterized by?
What does debugging of the code mean?
0. What does the fifth step of programming consist in?

2
3
4
5
6. What 1s a flow chart?
7
8
0.
1

Vocabulary
3. Match the following.

01N DNk LW =
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. debugging the code

. to define

. to eliminate the spare lines
. error

. flow chart

. to retain

. subroutine

. to tabulate

. the final code

10.
11.
12.
13.
14.

memory space

octal numbers

symbolic coding aids
memory location temporaries
crossing lines

a) olnoOKa, NOrPelIHOCTh

b) TabynupoBaTh, CBOJIUTH B TaOJIU-
1B

C) OTJIaJKa Kojda

d) mogmporpamma

¢) OJoK-cxeMa

f) BocbMepu4HbBIC YnCIa

g) COXpaHsATh, yICPKUBATh

h) 06BEM mamsiTu

1) KOHEYHBIN KOJI

) paboune sUehKu maMsTH

k) cpencTBa CUMBOJIMYECKOTO KOU-
poBaHUs

1) ycTpaHsITh TUITHUE JTUHUT
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m) JUHUYU TIEPECCUCHUS
n) popmynupoBaTh (3a/1a4y)

4. Choose the right variant.

1. Coding is
a) a process in which all digits are assigned to the symbols to prepare the
final code
b) a process of making a flow chart
c) tabulating the results

2. Programming is
a) a diagram or a picture of a code
b) the preparation of a program
c) a specific address

3. The flow chartis ... of a code which is always useful for visualizing the re-
lations between different parts of the code.

a) a diagram or a picture

b) a letter

¢) a number

4. Debugging of the code is
a) running the code
b) correcting the errors
c) a process of making subcodes

5. A program is
a) a complete set of instructions for doing a particular task
b) a flow chart
c) a set of subcodes

5. Match the most frequently used computer terms with their definitions or
equivalents in Russian.

1. boot a) manuTpa

2. palette b) cepBep 3amecTUTEND

3. pixel C) MOJKIIIOYEHNE HOBBIX YCTPOMCTB 0€3

4. plug-in HEO0OXOMMOCTU HACTPOUKHU

5.08/2 d) camo3zarpy3ka CUCTEMHBIX MTPO-

6. provider I'PaMMHBIX CPEJICTB

7. plug and play €) DJIEMEHT U300pakeHus

8. proxy server f) omeparnmionHas cuctema, pazpaboTaH-
Has pupmoit IBM
g) OpraHu3aIus, MPEeIOCTABISIONIAS yC-
JYTH 10 A0ocTyny B HTEpHET
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h) noaxIrOYaeMBbIi TONOJTHUTETBHBIN
MOJYJIb JUISl paCIIMPEHUS] BO3MOKHO-
CTEU MPOrpaMMBI

Translation
6. Check your knowledge translating the text into English.

Yro Takoe mporpaMmmMupoBanue?

Po6oT, mpor3BOACTBEHHBIN CTAHOK WM OBITOBOM MPUOOp YIpaBisIeTCsl Yeso-
BekoM. [Ipu 3TOM yenoBek He CTOUT y Mmpubopa UM HE OTHAET eMy KOMaH]Ibl OJHA 32
Ipyrou, a omnpeneaéHHbIM 00pa30oM 3aMMChIBAET UX IMOCIEI0BATEILHOCTh B MaMATh
MAIIIUHBI.

[TocnenoBaTenbHOCTh KOMAaHJ, ONPENECAIOMAs AEATEIbHOCTh BBIYMCIUTENb-
HOM MalIMHBI B 3a/IaHHBIX YCJIOBUSX, MpeAcCTaBiseT co0oil mporpammy. CocTaBie-
HUE MOJOOHBIX MPOrpaMM — MPOrpaMMHUPOBAHHE — MIUPOKO PACIpPOCTPAHEHHBIN Ha
CErOJIHSIIHUMI AEHb BUJI YEIOBEYECKON NEATEIbHOCTH.

[IporpamMma — 3T0 11aH AEATEIBHOCTU UCTIOJHUTENSA, HAIPUMEDP, KOMIBIOTEDA,
M0 PEHICHUIO ONpeAeNIEHHOro Tuna 3ajad. st Toro 4rodbl COCTaBUTH IUJIAH, BaXKHBI
JIOTUYECKUE U MHbIE (POPMBI MBIIIJICHUS, 3HAHUE YCJIOBHI BBIMOJIHEHUSI TPOrPAMMBI
¥ BO3MOKHOCTEH HUCIHOJIHUTENS, MPEAYraJblBaHUE BO3MOXKHBIX OIIMOOK, a TaKXKe
YMEHUE MHUCATh MPOrPaMMbl Ha TIOHSTHOM HCIIOJHUTENIO SI3bIKE — KOHKPETHOM SI3BIKE
IIPOrpaMMUPOBAHUA. DTO U €CTh OCHOBHBIE 3HAHMS, YMEHHUS U HABBIKM ITPOTrpaMMHU-
CcTa.

Grammar

7. Translate the following sentences paying attention to the use of the Gerund.
1. The students expected being included in the experimental group.

Drawing a line in one direction gives you a one-way extension.

In naming geometric objects we often use capital letters.

We discussed improving the shape of the model.

The method is certainly worth applying.

He remembered having seen her at the last conference.

Y ou should avoid changing the direction of your further investigation.

He suggested exchanging information on the subject.

9. They could not avoid including him in their research group.

10. This terminology needs improving.

11. One cannot feel the Earth’s moving.

12. The idea of using symbols instead of words proved very helpful.

13. Writing a sentence in algebraic way involves two steps.

14. Our task is proving the correctness of the given statement.

15. The researchers began looking for another solution.

XN B WD

62




Text 8. Programming Languages

A programming language is an artificial language invented to communicate in-
structions, or commands, to a computer. In order to distinguish the spectrum of pro-
gramming languages, we divide them according to the convenience of the machine
computing or the work of a programmer. Mnemonic language, mnemonic machine
language and assembly language are best for machines, whereas such languages as
FORTRAN, ALGOL, BASIC, PASCAL, etc. are best for programmers.

Sometimes the term machine language is used to denote computer instructions
written in a machine code. This machine code can be immediately obeyed by a com-
puter without translation. It is the coding system adopted in the design of a computer
to represent the set of its instructions. The actual machine language is generated by
the software, not by the programmer.

A mnemonic language deals with symbolic names for each instruction’s part.
That is easier for the programmer to remember than the numeric code for the ma-
chine. These alphanumeric names usually begin with a letter and refer to fields, files
and subroutines in a program.

An assembly language is mnemonic, its addresses are symbolic, and introduc-
tion of data to a program as well as reading of the program is much easier. All these
three types of programming languages are the so-called low level languages because
they have a single corresponding machine equivalent.

High level programming languages, on the contrary, use the instruction corre-
sponding to several machine code instructions. Such languages as FORTRAN,
ALGOL, BASIC, PASCALI, etc. are oriented to the problem, while low level lan-
guages are oriented to the computer’s machine code.

The programming languages are also divided into three basic categories ac-
cording to their similarity to English: machine languages, symbolic languages and
automatic coding languages. Comparing the convenience of the languages for the
computer and the programmer usages, we can say that the machine languages are
used by the computer directly, while symbolic and automatic coding languages are
more similar to English, so they are more convenient for the use of the programmer.

Phonetics
1. Read the following words according to the transcription.
Spectrum ['spektrom] — ciekTp
convenience [kon vi:njons] — ya00CTBO
mnemonic [ni(:) monik] — MHEMOHHYECKHA
assembly [a’sembli] — acceMOIMpPOBAHHBIMA
alphanumeric [ alfonju: 'merik] — 6ykBeHHO-1IMGPOBOH
subroutine [’sabru:'ti:n] — moamporpamma
equivalent [i’kwivalant] — SKBUBaJICHT
similarity [ simi leeriti] — cxocTBO
automatic [ 0:ta’'maetic] — aBTOMaTUYECKUI
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Text Comprehension

2. Answer the following questions.

usc.

1. What is the function of a programming language?

. What two groups are programming languages classified into?

. What is the machine code?

. What does a mnemonic language deal with?

. What is characteristic of an assembly language?

. What is the main point of difference between low level and high level pro-
gramming languages?

. Which languages are more similar to English?

8. Are they more convenient for the use of the machine or the programmer?

()WY, IS SRUS I \)
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Vocabulary
3. Choose the variant that suits best.

1. A programming language is a language
a) a language generated by a programmer
b) spoken by the programmers
c) specially designed to communicate instructions to a computer

2. A mnemonic machine language uses:
a) the numeric code
b) symbols, such as letters and numbers
c) symbolic addresses
3. An assembly language has the following advantages for the programmer’s

a) it is a low level language
b) the processes of reading and introduction of data are made easier
c) it uses numeric names

4. According to the article,
a) high level programming languages use the instruction corresponding to
several machine code instructions
b) such high level programming languages as FORTRAN, ALGOL,
BASIC, PASCAL, etc. are oriented to the computer’s machine code
c) low level languages have several corresponding machine equivalents

5. Symbolic and automatic coding languages are more convenient for
a) the computer
b) the programmer usages
c) English speaking users

6. The machine code, or auto code can be ... by a computer without transla-
tion.

a ) stored

b) immediately obeyed

c) sequentially retained
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4. Complete the following sentences with one of the words given below.

(a) recognition — (b) simplicity — (¢) originally — (d) convenient — (e) advantages —
(f) problems — (g) descendent — (h) reasonable — (i) variety

1. An indirect address allows great ... (1) ... in programming.

2. The PASCAL programming language was ... (2) ... developed by Niklaus Emil
Wirth.

3. Symbolic and automatic coding languages are more similar to English, so they
are more ... (3) ... for the use of the programmer.

4. ALGOL was developed as an international language which gained more ... (4)
... In Europe than in the United States.

5. The ... (5) ... of using GLOBOL are that it is simple in learning, programs can
be quickly written and tested.

6. The idea of an automatic computer that would not only add, multiply, subtract,
and divide but perform the sequence of ... (6) ... operations was given by the Eng-
lish scientist Charles Babbage.

7. PASCAL is noted for its ... (7) ... and structured programming design.

8. ADA is a PASCAL-based language designed for both commercial and scien-
tific ... (8)....
9. PASCAL, which was named after the mathematician Blaise Pascal, is a direct
. (9) ... from ALGOL60, which Wirth helped to develop.

5. Match the most frequently used computer terms with their definitions or
equivalents in Russian.

1. resampling a) HOBOE, IIEPEICITAHHOE U3 CTAPOTro
2. chip, chip set b) noxkaynBaTh
3. rendering C) KOMIBIOTEP, YIPABISIOUIUN CETHIO
4. remake d) MecTo; COBOKYNTHOCTb BEO-CTPAHMII
5. site €) pacTepu3alus; OTPUCOBKa
6. swap f) cunteiBaTeNb
7. scanner g) mpoleaypa U3MEHEHUs pa3Mepa u3o-
8 server OpakeHus B MUKCEISIX
h) Mukpocxema
Grammar

6. Read the text below and put different types of questions to the contents of

each paragraph.

The Internet

The Internet is a global computer network which embraces hundreds of mil-
lions of users all over the world and helps people to communicate with each other.

The history of the Internet began in the United States in 1969. It was a military
experiment designed to ensure survival during a nuclear war when everything around




could be polluted by radiation, and it would be dangerous for anybody to get out and
obtain some information.

Nowadays, the most popular Internet services are e-mail and Social Networks.
Most of the people use the Internet for sending and receiving e-mail messages and
communicating in social networks, over Viber or Skype. Lots of people gamble and
play through the net.

However, there are some problems. Security is the most important of them. Al-
though there are some encoding programs to secure the information, they are not per-
fect and can be easily cracked.

Another serious problem of the net is control. The Internet is like a tremendous
library and a huge market, over which there is no effective control yet. In the future,
the situation will, hopefully, change for the better, but for the time being, we have to
put up with the shortcomings of the present day international, or global computer
network.

7. Fill in the blanks with appropriate forms (passive voice, participle, gerund,
forming nouns from verbs, singular and plural nouns).

The History and Future of the Internet

The Internet technology ... (to create)' ... by Vinton Cerf in early 1973 as part
of a project ...(to head)” ... by Robert Kahn and ... (to conduct)’ ... by the Advanced
Research Projects Agency, part of the United States Department of Defence. In 1984,
the technology and the network ... (to turn over)” ... to the private sector and to gov-
ernment scientific agencies for further ... (to develop)’ ... . The ... (to grow)’ ... has
continued exponentially. Service-provider ... (company)’ ... that make gateways to
the Internet available to home and business users enter the market in ever-increasing
numbers. The Internet and its technology continue to have a profound effect in ... (to
promote)® ... the exchange in information, ... (to make)’ ... possible rapid transactions
among businesses, and ... (to support)'’ ... global collaboration among individuals
and organizations. The ... (to develop)'' ... of the World Wide Web ... (to lead)'? ... to
the rapid introduction of new business tools and activities and to the constant growth
of business transactions on the Internet.

8. Follow the model and insert the required form of the verb.
Model:
It would be helpful if you (to find) the article.
It would be helpful if you found the article.

It would be natural if they (to give) you their data.

It would be useful if they (to see) how you worked.

It would be natural if they (to stimulate) the research.

It would be very helpful if she (to make) these calculations.

Y ou would solve this problem if you (to find) the value of the unknown.
They would improve the situation if they (to suggest) some modification.

SR e
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7. He would be sure of the result if he (to check) it.

8. It would be easier to make a correct conclusion if they (to describe) the
process in greater detail.

9. You would understand his work in case you (to know) the work of his
predecessors in this area.

10. We would have a better situation if he (to clarify) his statement.

Text 9. Algorithms

Several decades ago the word algorithm was unknown to most educated peo-
ple; indeed, it was scarcely necessary. The rapid rise of computer science, which has
the study of algorithms as its focal point, has changed all that: the word is now essen-
tial. There are some other words that almost, but not quite, capture the concept that is
needed: procedure, recipe, process, routine, method. Like these things, an algorithm
is a set of rules or directions (instructions) for getting a specific output from a spe-
cific input. The distinguishing feature of an algorithm is that all vagueness must be
eliminated; the rules must describe operations that are so simple and well-defined that
they can be executed by a machine. Furthermore, an algorithm must always terminate
after a finite number of steps.

A computer program is the statement of an algorithm in some well-defined
language, although the algorithm itself is a mental concept that exists independently
of any representation. Anyone who has prepared a computer program will appreciate
the fact that an algorithm must be very precisely defined, with attention to detail that
is unusual in comparison with other things people do. Programs for numerical prob-
lems were written as early as 1800 B. C., when Babylonian mathematicians gave
rules for solving many types of equations. The rules as step-by-step procedures were
applied systematically to particular numerical examples. The word algorithm itself
originated in the Middle East, although, at a much later time. Curiously enough, it
comes from the Latin version of the last name of the Persian scholar Abu Jafar Mo-
hammed ibn Musa Al-Khwarizmi (Algorithmi), whose textbook on arithmetic gave
birth to algebra as an independent branch of mathematics. It was translated into Latin
in the 12" century and had a great influence on the development of computing proce-
dures. The name of the textbook’s author became associated with computations in
general and used as a term algorithm.

Originally, algorithms were concerned solely with numerical calculations;
Euclid’s algorithm for finding the greatest common divisor of two numbers is the best
illustration. Euclid’s powerful algorithm has become a basic tool in modern algebra
and number theory. Nowadays, the concept of algorithm is one of the most funda-
mental notions not only in mathematics, but in science and engineering.

Experience with computers has shown that the data manipulated by programs
can represent virtually anything. In all branches of mathematics, the task to prove the
solvability or insolvability of any problem requires a precise algorithm. In computer
science, the emphasis has now shifted to the study of various structures by which in-
formation can be represented and to the branching or decision-making aspects of al-
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gorithms, which allow them to fall on one or another sequence of operations depend-
ing on the state of affairs at the time. It is precisely these features of algorithms that
sometimes make algorithmic models more suitable than traditional mathematical
models for the representation and organization of knowledge.

Although numerical algorithms have many interesting features, there are non-
numerical ones and, in fact, algorithms in Cybernetics deal primarily with manipula-
tion of symbols that need not represent numbers. Algorithm-designing is both pure
and applied branches of Cybernetics. Current algorithms are becoming more and
more refined and sophisticated.

Since computers “think” differently from people, methods that work well for
the human mind are not necessarily the most efficient when they are translated to a
machine.

Phonetics
1. Read the following words according to the transcription.
Algorithm| zlgeridm] — anroputm
scarcely ['skeasli] — enBa
Al-Khwarizmi [‘eel ko rizmi]- Anb-Xapuzmu
cybernetics [ saibanetiks] — kubepHeTHKa
sophisticated [sa fistikeitid] — cTOXHBII

Text Comprehension
2. Complete the following sentences.
1. Nowadays, the concept of algorithm is ...
. Originally, algorithms were concerned ...
. Algorithm-designing is both ...
. Current algorithms are becoming ...
. Experience with computers has shown that ...
. A computer program is the statement of ...
. The distinguishing feature of an algorithm is that ...
. Algorithms in Cybernetics deal primarily with ..
9. The name of the textbook’s author became a55001ated with ..
10. In computer science, the emphasis has now shifted to the study of the
decision-making ...

01N DNk~ W

3. Answer the following questions.
1. How did the rise of computer science affect the use and fate of the word
algorithm?
2. What words are close to the word algorithm in their general meaning?
3. How is an algorithm defined?
4. What is the most characteristic feature of an algorithm?
5. Can a computer program be called the statement of an algorithm?
6. What should a programmer remember while defining a logarithm?
7. Was the notion of algorithm applied to numerical problems in the past?
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8. What is the origin of the word algorithm?

9. Is the concept of algorithm a fundamental notion in mathematics only?

10. What does Cybernetics study in the field of computer science?

11. Are algorithmic models sometimes more suitable than traditional

mathematical models?

12. Has Cybernetics both pure and applied branches?

13. Is a machine expected to “think” the same way with people or differ-
ently from them?

Vocabulary
4. Fill in the gaps using the words / forms of the words given below.

(a) basic tool — (b) represent — (c¢) number — (d) representation — (e) organization —
(f) originate — (g) insolvability —(h) set — (1) change — (j) exist

1. There are many properties of Euclid’s powerful algorithm which has become
a ...(1)... in modern algebra and number theory.

2. Euclid’s algorithms for finding the greatest common divisor of ... (2) ... —1s
the best illustration.

3. In all branches of mathematics, the task to prove the solvability or ... (3)...
of any problem requires a precise algorithm.

4. In computer science, the emphasis has now shifted to the study of various
structures by which information ... (4) ... .

5. It 1s precisely these features of algorithms that sometimes make algorithms
models more suitable than traditional mathematical models for the ... (5) ...
and ... (6) ... of knowledge.

6. The word algorithm itself ... (7) ... in the Middle East.

7. An algorithm is a ... (8) ... of rules or directions (instructions) for getting a
specific output from a specific input

8. The algorithm itself is a mental concept that ... (9) ... independently of any
representation.

9. The rapid rise of computer science, which has the study of algorithms as its
focal point, has radically ... (10) ... the fate of the term algorithm: its use has
become essential.

5. Match the most frequently used computer terms with their definitions or
equivalents in Russian.

1. scanning a) HAKOIIUTEJb Ha MAarHUTHOM JICHTE
2. script b) oOpasery
3. smile C) riagKasi Kpupasi, IpOXoJIsIias yepes
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. soft TOYKH, yIpasJistoiue GopMoii criiaiiHa

. hard disk d) cmaiinuk

. spline €) ClIeHapuil, MaKpoC

. streamer f) mpocmoTtp, mouck, aHanu3

. sample g) IporpaMMUpyeMbIil; cokp. oT software
h) >k€cTKkuit MAarHUTHBIN TUCK

1
2
3
4
5
6
7

Grammar

6. Put questions to the following sentences.
1. A. M. Turing pioneered research in computer logic, undecidability theory and
artificial intelligence.
2. It is clear that the intellectual capabilities of a human being are directly related
to the functioning of his brain.
3. The ability to solve certain types of problems has been studied and made the
basis of intelligence tests, but the generality and validity of these tests are disput-
able.
4. Newton, for example, might have scored low on such tests when he was an ado-
lescent (11-16); yet, he is estimated by some researchers to have had an Intelli-
gence Quotient (I. Q.) near 200.
5. One of the shortcomings of these tests is that they predict little concerning the
development of a person’s intelligence, especially what problems he could learn to
solve.
6. The ordinary conception of human intelligence is that it is limited, but it can
learn and, thereby, improve its performance of certain tasks with time.
7. The central goals of artificial intelligence are to make computers more useful
and to understand the principles which make intelligence possible.
8. Computers are ideal experimental subjects, for they exhibit unlimited patience
and require no feeding.
9. Moreover, it is usually simple to deprive a computer program of some piece of
knowledge in order to test how important that piece really is.

7. Comment on the speaker’s statements. Follow the model.
Model:

She cannot give you the journal now. (next week).

I hope she will be able to do it next week.

. They could not operate the machine well. (in some time)

. She cannot translate scientific articles. (next year)

. I cannot obtain enough information. (in a few days)

. He cannot solve this complicated problem. (with your help)

. They cannot produce such complicated computers now. (in the future)

. She cannot present her abstract today. (tomorrow).

. He cannot speak English fluently now. (after he has completed the language

course)
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8. They cannot take part in the work of the research group this year. (next year)
8. Answer the speaker’s question using the model.
Model:
1. Did you have to change the whole system? (the method)
No, we didn’t. We had to change the method.
2. Are they to take an examination? (a credit test)
No, they aren’t. They are to take a credit test.

1. Do you have to speak to the teacher? (the dean)

2. Does he have to work in the lab? (in the library)

3. Did they have to control the operation? (to check the result)
4. Will we have to perform many operations? (only one)

5. Does he have to translate only one text? (both texts)

6. Are they to take 5 exams? (only 3)

7. Are you to begin your work now? (in a few days)

8. Are you to write an essay? (to make a report)

9. Were you to go to the lecture? (to the seminar)

10. Were you to take part in the competition? (in the Olympiad)

Text 10. Cybernetics

The word cybernetics originated from the Greek kybernetike meaning control,
management and supervision. In this sense, it is related to the Latin gubernator and
the English governor. Cybernetics was used by Norbert Wiener as a name for his
book dealing with a concrete wartime problem. Nowadays the word has become as-
sociated with the solution of problems dealing with activities for computers. As such,
Cybernetics must rely on exact sciences, as well as such sciences as biology, psy-
chology, biochemistry and biophysics, neurophysiology and anatomy.

Before studying computer systems, it is necessary to distinguish between com-
puters and calculators. The term calculator will refer to a machine which (1) can per-
form arithmetic operations (2) which is mechanical (3) which has a key-board input
(4) which has manually operated controls. (Examples: adding machines, desk calcula-
tors). The term computer will refer to automatic digital computers which can (1)
solve complete problems, (2) are generally electronic, (3) have various rapid input-
output devices, (4) have internally stored control programs (routines). Speed and gen-
eral usefulness make a computer equivalent to thousands of calculators and their op-
erators. The ability of electronic computers to solve mathematical and logical prob-
lems, augmenting the efficiency and productivity of the human brain, has made the
sphere of their application practically boundless.

It 1s difficult to say what the future holds in store for Cybernetics. Every day,
we are learning more and more about the penetration of Cybernetics into different
spheres of human activity. The launching of sputniks and the delivery of our space
rockets to their orbits with such high accuracy could have been hardly possible with-
out computers. This, however, does not mean that a machine can ever become “clev-
erer” than its creator. The point is that the machine does not replace man, it only in-
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creases his work output and multiplies his power over the forces of nature. It should
be remembered that it is the machine that serves the man, and not the other way
round. Without man, even the most perfect machine would be only a useless heap of
metal.

In terms of computer development, Cybernetics is concerned with the design
and construction of electronic analogs of living entities. In terms of understanding the
operation of the human nervous system, Cybernetics contributes a new insight into
such processes as learning, regulation and the emotional behaviour of individual hu-
man beings as well as societies.

So far, Cybernetics has made a significant contribution to the technology of
guided missiles, business and scientific computer applications, communications and
automatic control. Invading a wide range of fields in human activity, it endeavours to
find the answer to two major questions: the best way of controlling this or that proc-
ess, and the best way of utilizing a machine (if possible) for controlling this process.

Phonetics
1. Read the following words according to the transcription.
Supervision [ sju:pa’vizen] — HaOIOICHHE
biology [bai olad3i] — Guonorus
psychology [saikoladzi] — puznonorus
biophysics [ baiou fiziks] — 6noduszuka
neurophysiology [ njuarau fizi sladzi] — HeipoduznoIOTHS
anatomy [o'na&tomi| — aHaTOMHUA
calculator [ 'kaelkju:leita] — KanbKyIATOpP, BHIYUCIUTEIbHBIN PpUOOP
augment [0:g'ment]| — yBeJIMYNUBATh, yCUIIUBATH
accuracy [ ‘akjurasi] — TOUHOCTH
entity [‘entiti] — cymecTBo
insight ['insait] — noHnmanue
guided ['gaidid] — ympaBisemblii
missile ['misail] — cHapsi
endeavour, v [in'deva] — mbITaThCS
utilize [ ju:tilaiz] — ucnoab30BaTh

Text Comprehension
2. Answer the following questions.
. What is the meaning of the Greek word the term cybernetics originated from?
. Who was the name Cybernetics first used by?
. Did Norbert Wiener solve a concrete or an abstract theoretical problem?
. How is Cybernetics related to computers?
. What sciences is Cybernetics connected with?
. What is the efficiency of computers as compared with that of calculators?
. What is the goal of Cybernatics in the sphere of computer development?
. How does Cybernetics contribute to the study of man?
. What is the contribution of Cybernetics to science and technology?
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10. What are the two questions Cybernetics is concerned with nowadays?
Vocabulary
3. Choose the right word.
1. (a) A computer/ (b) calculator solves complete problems.
2. The word cybernetics is of (a) Latin / (b) Greek origin.
3. Norbert Wiener wrote his book (a) to develop the foundations of the science /
(b) to solve a practical problem.
4. The word cybernetics is related to the meaning (a) fo control/ (b) to create.
5. Cybernetics relies on (a) linguistics / (b) anatomy.
6. A computer’s aim is (a) to substitute for man/ (b) to enlarge man’s abilities.
7. Cybernetics aims at (a) creating a machine that is cleverer than man / (b)
searching for the best way of controlling this or that process.

4. Match the synonyms.

1. to multiply a) important

2. to replace b) speaking about
3. to penetrate c) to differentiate
4. to endeavour d) connected with
5. to utilize e) to do

6. in terms of f) to understand
7. to distinguish g) to prepare ( to have in the future)
8. to perform h) precision

9. the other way round 1) control

10. to hold in store j) on the contrary
11. dealing with k) to use

12. accuracy 1) to increase

13. to gain an insight into m) to get into

14. significant n) to substitute
15. regulation 0) to try

5. Match the most frequently used computer terms with their definitions or
equivalents in Russian.

1. thesaurus a) wpudT
2. tracking b) HayIIHUKH
3. utility C) CJIOBaph
4. head-phones d) cepBucHas nporpamma (i ycTpaHe-
5. flash memory HUS OKUOOK U JIp.)
6. font €) IpOCTaHOBKa MEKOYKBEHHBIX TIPoOe-
7. hacker JIOB JUTSI pACTSITUBAHUS WM CKATHSI TIPO-
8.hard CTpaHCTBa MEXy HUMU
9. HTML f) nepe3anucriBaemas namsiTh

g) COKp. OT hardware

h) nporpaMmMucT, HCHOJB3YIOMUMA BO3-
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MO>KHOCTH KOMIIbIOTEpa B 00X0/
CPEACTB ONEPALUOHHON CUCTEMBI

1) SI3bIK JUIsSl TUTIEPTEKCTOBOM pa3MeTKH
JOKYMEHTOB

Grammar

6. Put questions to the following sentences.
1. N. Wiener, the father of Cybernetics, is the author of 200 scientific papers and
11 books.
2. Wiener’s mathematical prodigy helped him obtain his doctorate in science at the
age of 19.
3. He had laid the foundations of the new science and coined the title Cybernetics.
4. The use of the word Cybernetics, however, goes back to Plato, who applied it to
the science of steering ships.
5. The French scientist Ampere (XIX c.) used the same word, Cybernetics, for the
study of the control of society.
6. Wiener’s definition of Cybernetics is still generally being used.
7. Cybernetics bears all the hallmarks of an explosive science.
8. Man has been building more and more powerful computers since 1940s.
9. Nevertheless, man has remained computer’s slave as he has still to control them.
10. The Third Industrial Revolution with computers capable of controlling them-
selves is looming on the horizon.
11. One is justified to call cybernetics a veritable 20" century Queen of Sciences.
12. The social sciences will have much to gain from Cybernetics in the future.
13. There is no realm of human activity in which Cybernetics will have no role to
play in the future.

Discussion
7. Read the text and express your opinion of the questions tackled in it. See
the questions following the text.

What Does it Take to Be an Educated Person?

One of the definitions of an educated man offered at a discussion organized in
the United States of America runs as follows:
An educated man:
- 1s able to read, write, and do arithmetic;
- has a basic knowledge of the history and geography of world and man;
- understands the scientific method, and has an elementary knowledge of at
least one science;
- has an elementary knowledge of mathematics and logic;
- knows at least one other language besides his own well enough to read it
and talk a little 1n it;
- can say what he means in suitable words, both speaking and writing;

74



- 1is able to listen, knows how to learn, and enjoys learning;

- never forgets that his views and opinions may be wrong, and is always
ready to change them on evidence;

- has an elementary knowledge of computers and programming, and some
active experience with a computer is highly desirable.

An educated man 200 years ago in the United States did not need to know any-

thing about science. The educated man of 40 — 45 years ago did not need to know
anything about computers. But the educated man of today needs to have at least some
significant knowledge of science, and at least a little significant knowledge about
computers.

The summary knowledge that an educated man should know about computers

could be put down on ten sheets of paper, in about 3,000 words.

Questions to focus on:
1. Do you agree with all the points mentioned in the text?
2. Which of them do you consider to be the most important?
3. What role is assigned to learning mathematics?
5. Is the knowledge of computers important in different spheres of life
nowadays?
6. Are computer-related jobs in great demand now?
7. Does computer literacy influence an applicant’s employment prospects?
8. Are advanced computer user’s skills an advantage?
9. How can a person benefit from having programming skills?
10. Why is the knowledge of a foreign language mentioned among the other
points?
11. Does the knowledge of history and geography broaden the mind?
12. How do you enlarge your knowledge of these subjects? Do you read
books and magazines, use the Internet, travel and watch interesting TV pro-
grammes?
13. Do you agree that it is really important for an educated person to be able
to express himself/herself adequately? Why is it a problem with many peo-
ple nowadays?
14. Why is it important for any man to learn to think clearly?
15. Do all people have the gift of listening?
16. Is an ability to listen a result of learning or is it an inborn gift?
17. Is it essential for a contemporary specialist to be able to study on his
own and refresh his knowledge all his life?
18. Should every child be taught to experience the joy of learning? Does the
school instill in the pupils an emotional drive for creation and a desire to do
research?
19. Are all people capable of changing their views with time?
20. Do people readily side with their opponents in a discussion?
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21. Judging by the number of the points you’ve scored, are you an educated
person or are you on the way to being one?

8. Agree or disagree with the following statements. Use the
formulas of agreement and disagreement.

Formulas of agreement Formulas of disagreement
That’s right. I don’t think so.

Exactly. Certainly. It’s wrong, I am afraid.

I fully agree with it. Quite the reverse.

1. Some people believe that a computer is a monster that will ultimately de-
stroy us.

2. Others see in the powers of computers an Arabian genie that will create
new wonders and a higher living standard for the human race.

3. Computers are mysterious, incomprehensible, stupid, and frightening.

4. Computing math specialists are not abstract-minded persons, they are ap-
plied mathematicians.

5. People do not deal with algorithms in their daily life.

6. Man is a Turing machine.

7. Computers possess subconscious faculties.

8. A robot could be dangerous to humans.

9. Contradiction is a stimulus to thought.

10. Men are better than women in math.

11. Math requires logic, not intuition.

12. Some people have a math mind, and some don’t.

13. Math is done by working intensely until the problem is solved.

14. There is a best way to solving math problems.

15. Math is not creative.
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Part lll. Scientists

Text 1. ARCHIMEDES

Archimedes was the greatest mathematician, physicist and engineer of antig-
uity. He was born in the Greek city of Syracuse on the island of Sicily about 287 B.C.
and died in 212 B. C. Roman historians have related many stories about Archimedes.
There is a story which says that once when Archimedes was taking a bath, he discov-
ered a phenomenon which later became known in the theory of hydrostatics as Ar-
chimedes’ principle. He was asked to determine the composition of the golden crown
of the King of Syracuse, who thought that the goldsmith had mixed base metal with
the gold. The story goes that when the idea how to solve this problem came to his
mind, he became so excited that he ran along the streets naked shouting “Eureka,
eureka!” (“I have found it!”’). Comparing the weight of pure gold with that of the
crown when it was immersed in water and when not immersed, he solved the prob-
lem.

Archimedes was obsessed with mathematics, forgetting about food and the
bare necessities of life. His ideas were 2000 years ahead of his time. It was only in
the 17™ century that his works were developed by scientists.

There are several versions of the scientist’s death. One of them runs as follows.
When Syracuse was taken by the Romans, a soldier ordered Archimedes to go to the
Roman general, who admired his genius. At that moment, Archimedes was absorbed
in the solution of a problem. He refused to fulfill the order and was killed by the sol-
dier.

Archimedes laid the foundations of mechanics and hydrostatics and made a lot
of discoveries. He added new theorems to the geometry of the sphere and the cylinder
and stated the principle of the lever. He also discovered the law of buoyancy.

Pronunciation guide

Archimedes [ a:ki'mi:diz] — Apxumen

Syracuse [ 'sairokju:z] — Cupaky3sl

antiquity [een tikwiti] — qpeBHUI MUp
phenomenon [fi nominan] — siBIeHUE
hydrostatics [ haidrau’stetiks] — ruapocTaTHKa
eureka [jua’ri:ka] — aBpuKa!l

Immerse [1'ma:s] — morpyxarb

genius [ d3jnias] — FeHUAILHOCTH

cylinder [ 'silinde] — uunusAp

lever ['li:va] — pbruar

buoyancy [ 'boiansi] — uIaBydecTh (MOrpyKEHHBIX TEN)
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Little is known to us about the life of Euclid. Very few of his works have sur-
vived. It is believed that Euclid lived in Egypt in approximately 330—275 B.C.
When the famous Library of Alexandria was founded, he was invited to open the
mathematical school. His most famous book on geometry which was called “Ele-
ments” was written by him between 330 and 320 B. C. This fundamental book writ-
ten more than 2,000 years ago, is still regarded as the best introduction to the mathe-
matical sciences. The book has been translated into many languages. Euclid’s “Ele-

Comprehension check

1. When and where was Archimedes born?

2. How did he discover the famous principle known under his name in the
theory of hydrostatics?

3. What was his emotional reaction to the solution of the problem?

4. What was Archimedes ordered to do when Syracuse was taken by the
Romans?

5. Why did he refuse to fulfill the order?

6. What happened to him upon the refusal?

7. What were his contributions to science?

Text 2. EUCLID

ments” is still used in Britain as a textbook on geometry.

It is said that when Euclid was asked if there was an easier way to master ge-
ometry than by studying “Elements”, he said, “There is no royal road to geometry.”
Besides “Elements”, there is a collection of his geometrical theorems, “The Data”.

The first printed edition of Euclid’s books appeared in the 15" century.

Nk W=

Pronunciation guide

Euclid [juklid] — OBxaug

Egypt ['i:gipt] — Eruner

survive [sa'vaiv] 30. TOWTH 10 HAIIUX THEH

Alexandria [ zlig'za:ndris] — Anexkcanapus
fundamental [ fanda’mentl] — pyHIaMeHTanbHBINA (TPYL)
“Elements”’[ ‘eliments] — «Hauamna»

geometrical [d3ia ' metrikal] — reomeTpuueckuii

Comprehension check
Is much known to our contemporaries about the life of Euclid?
What country did he live in?
What is his most famous book on geometry called?
What is the scientific importance of this book?
In what quotation did Euclid stress the difficulty of mastering geometry?
What other book by Euclid is well known in the mathematical world?
When were his books printed?
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Text 3. GALILEI

Galileo Galilei was an outstanding Italian astronomer who contributed to
mathematics in the early part of the 17" century. Galilei was born in Pisa in 1564. He
was the son of an impoverished Florentine nobleman. Galilei began as a medical stu-
dent, but later he took up science and mathematics, in which he possessed remarkable
talent.

When Galilei was 25, he was appointed professor of mathematics at Pisa, and
at the same time he continued to perform experiments. But the social atmosphere was
not friendly in Pisa, and in 1592, Galilei left that city and became professor of
mathematics at Padua. Here, for nearly 18 years, he continued his experiments and
his teaching and he became very popular.

In about 1607, Galilei heard of the invention of the telescope and he decided to
make some instruments of his own. Soon he produced a telescope that had a magnify-
ing power of more than 30 diameters. With his telescope, he observed sun-spots, the
mountains on the Moon, the phases of Venus, Saturn’s rings, and the four bright sat-
ellites of Jupiter. These discoveries roused the opposition of the Church, and in 1633,
Galilei was summoned to appear before the Inquisition and forced to recant and de-
clare publicly that the Earth did not move. But the fight was not over. In 1634, Galilei
finished another book, in which the ideas condemned by the Church were voiced
again. Some years later, he became blind. He died in 1642.

To Galilei, we owe the idea of a harmony between experiment and theory. He
founded the mechanics of freely falling bodies and laid the foundation of dynamics in
general. He invented the first modern type of microscope. Galilei made very interest-
ing statements showing that he had grasped the idea of equivalence of infinite classes,
a fundamental point in Cantor’s theory of sets in the 19" century, which has influ-
enced the development of modern analysis. These statements and many of Galilei’s
ideas in dynamics were published in Leyden in 1638.

Pronunciation guide

Galileo Galilei [geeli'leiou geeli’lei | — ['anuneo ["anuneit
Pisa [pi:zo] — I1uza

Florentine [ flo: rontain] — ¢popeHTHIICKUT

Padua ['pa: deve] — [Tanys

Venus [ vi:nas] — Benepa

Saturn [’saeton] — CatypH

Jupiter ['dzu:pita] - FOmutep

satellite [ 'seetilait] — cryTHHK

inquisition [ inkwi zifon] — HHKBU3UIUS

condemn [kean'dem] — ocyxaaTh

telescope [ ‘teliskoup] — Teneckon

equivalence [1’kwivalans] — TOX€CTBO, SKBUBAJICHTHOCTh
dynamics [dai neemiks] — nuHamMuKa

Leyden ['leidon] — Jlelinen

’
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Comprehension check
. What was Galilei by origin?
. What centuries did he live in?
. What did Galilei study when he first became a student?
. What post was he offered when he was 25?
. Why did he leave for Padua?
. When did Galilei produce a telescope?
. What did he observe with his telescope?
. What was the attitude of the Church to Galile1’s discovery?
9. What was he forced to do when he was summoned to appear before the Inqui-
sition in 16337
10. Did he give up scientific work after that?
11. What happened to him before he died?
12. What was Galilei’s contribution to science?

01N DNk~ Wi

Text 4. Pierre de Fermat

Pierre de Fermat was born in Toulouse, France, on the 17" of August, 1601,
and died on the 12" of January, 1665. He came from a wealthy family and studied
law in Orleans. After graduating, he began to practise law. By 1652, he had become
the chief magistrate of the criminal court. Magistrates in those days spent large
amounts of time on their own. It was during this time that de Fermat worked in the
field of mathematics. In fact, his devotion to this science was so great, that he spent
as much free time as he could, working on mathematical problems and solutions. Al-
though de Fermat published very little in his lifetime, he is still considered to be one
of the greatest mathematicians of all times.

Pierre de Fermat made his greatest contribution to mathematics in number the-
ory, and it had an important impact on the study of calculus. His works foreshadowed
the later analytic geometry of Descartes and allowed him to define such important
curves as hyperbola and parabola, the spiral of Fermat, and the cubic curve, known as
the witch of Agnesi. In optics, Fermat formulated the principle of least time.

Together with the great French mathematician and inventor of the first calcu-
lating machine Blaise Pascal, Fermat also laid the foundation of probability theory.

Fermat’s methods were so advanced that many of his results were not proved
for a century after his death, and Fermat’s last theorem took more than three hundred
years to prove. He made his most important conjecture in number theory while read-
ing the Arithmetica by Diophantus. He stated the problem, but added that there was
too little room in the margin for his proof (he used to make notes in the margin of the
books he was reading). His theorem was finally proved in 1994.

Pronunciation guide

Pierre de Fermat [pi‘er do fer'ma:] — ITbep depma
Toulouse [tu'lu:z] — Tyny3a

magistrate [ 'maedgistrit] — cyaps
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contribution [ kontri'bju:fon] — Bkiaz

impact [ impaekt] — BIusiHUE

foreshadow [fo:"feedau] — mpenBocxuIaTh
hyperbola [hai’pa:bala] — runepbomna

parabola [pa’rabals] — mapabona

spiral [ 'spaiaral] — ciupaiib

conjecture [kan'dzektfa] — mpeamnonoxeHue
Blaise Pascal [ 'bleiz pe’'skael] — biie3 [1ackann
Diophantus [dai ofantas] — Jluodant

Comprehension check
1. Where and when was Pierre de Fermat born?
2. What was the social status of his family?
3. What was his qualification?
4. How did he spend his spare time working as a judge?
5. Did Fermat publish much in his lifetime?
6. What was his greatest contribution to mathematics?
7. Were Fermat’s results easily proved?
8. The work of what great mathematician helped him to develop number the-
ory?
9. Where did he use to make notes and write proofs?
10. When was his last theorem finally proved?

Text 5. ISAAC NEWTON

Isaac Newton, one of the greatest men in the history of science, was born in a
little village in England in 1642. His father was a farmer and he had died before Isaac
was born. The farm was situated in a lonely place where there were no schools, and
Newton got his education in a school in the neighbouring village. At the age of
twelve, he was sent to the Grammar school. Soon he became the best pupil in his
school. Newton did not take part in games like his schoolmates, he spent a lot of time
constructing models. He made a model of a windmill, a wooden clock that was driven
by water, and other things. The mother wanted her son to become a farmer, so when
he was fourteen, he began working on the farm. But soon his mother realized that it
was no use teaching him farm work, because he was always busy reading books, con-
structing models or observing various phenomena in nature. At the age of nineteen,
he became a student of Cambridge University. He began to study physics, astronomy
and mathematics. Soon he became one of the best students there.

Once, when young Newton was sitting in the garden of his home, a ripe apple
fell on his head. Newton took the apple and thought, “Why does the apple fall down?
Why doesn’t it fall up instead?” So, he came to the conclusion that the apple and the
Earth were pulling each other and began to think that the same laws of gravity ex-
tended far beyond the Earth. Newton deduced and calculated the force of gravity act-
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ing between the Sun and the planets, thus establishing the law of gravitation in its
most general form.

He studied the nature of light and colour and came to the conclusion that white
light is composed of many different colours known to us as the spectrum. Such a
phenomenon was quite unknown before Newton’s work. These results laid the foun-
dation of modern spectroscopy and greatly enriched the field of optics.

Newton developed a mathematical method indispensable in all questions con-
cerning motion. This method is known by the name of differential and integral calcu-
lus. He discovered laws of motion which are still considered to be the basis of all cal-
culations concerning motion.

Newton’s contribution to science is so great that he may be considered the
founder of modern mathematics, physics and spectroscopy. So long as humanity
lives, Isaac Newton, the greatest of men of science, will never be forgotten.

Newton died in 1727 at the age of eighty-four and was buried in Westminster
Abbey.

Pronunciation guide

Isaak Newton ['aizok nju:tan] — Mcaak HproTon
Cambridge [ 'keimbridz] — KamOpumx
astronomy [ast ronami] — aCTpOHOMUS

gravity [ 'greeviti] — npuTsKEHUE

spectrum [ spektrom] — criekTp

spectroscopy [spekt roskapi] — criekTpocKonus

Comprehension check
. What was Isaak Newton by origin?
. Did he study well at school?
. Was he interested in games?
. What was his favourite occupation?
. What did his mother want him to be?
. What did he study at Cambridge University?
. What helped him establish the law of gravitation in its most general form?
. How did his works contribute to the field of optics?
. What was his contribution to mathematics?
0. When did he die and where was he buried?
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Text 6. ALBERT EINSTEIN
Albert Einstein is known as the greatest mathematical physicist. His relativity
theory was one of the five or six great discoveries comparable to those of Galilei and
Newton. Albert Einstein was born in southern Germany in 1879. As a boy, Albert
was unsociable, slow and very honest. His unusual talent for mathematics and phys-
ics began to show very early. He was very good at mathematics, and at the age of
twelve, he worked out his own methods for solving equations.
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In 1896, Albert Einstein was admitted to the Zurich Polytechnic as a student in
mathematics and physics. He soon realized that he was a physicist rather than a
mathematician. At the age of 21, after four years of study at the university, which he
graduated brilliantly, he began to work as a clerk at an office. And in 1905, he made
some revolutionary discoveries in science. He published three papers. In his first pa-
per, he explained the photoelectric effect with the help of M. Plank’s quantum theory.
His second paper was a mathematical development of the theory of Brownian motion.
His third paper was entitled “Special Theory of Relativity”. It must be mentioned that
a great contribution to the theory of relativity had been made earlier by the great
mathematicians Lorenz and Poincare. Einstein’s work was published in a physical
journal. It stated that energy equals mass multiplied by the square of the speed of
light. This theory is expressed by the equation: E = mc” [si"skwead].

Scientists all over the world met this work with interest and surprise. But only
very few physicists realized the importance of his theory at that time.

The word relativity refers to the fact that all motion is purely relative; in a
ceaselessly moving universe, no point can be fixed in place and time from which
events can be measured absolutely.

Another of Einstein’s great discoveries was unified field theory. It was the re-
sult of 35 years of intensive research work. He expressed it in four equations where
he combined the physical laws that control forces of light and energy with the myste-
rious force of gravitation.

After his discoveries, Albert Einstein became famous. Soon he was appointed
Professor of Physics at Zurich Polytechnic. Then he got the professorship at Prague,
where he remained until 1913.

Albert Einstein gave all his life to science. He was an extremely talented man
and a great thinker. He was always looking at the world around him with his eyes
wide open, and he was always asking: “Why? Why is that s0?”

Einstein was a very simple, open man. His greatest quality was modesty. He
was always highly critical of his own work. Einstein improved the old law of gravita-
tion to satisfy more of the facts. In 1921, he received the Nobel Prize for physics and
was elected member of the Royal Society.

When the Nazis came to power in Germany in the 1930s, Einstein, who hated
them, went to England, living in semi-secrecy and appearing from time to time at
public protest meetings. In 1933, he went to America where he took up the post of
Professor of Theoretical Physics at the Institute of Advanced Studies at Princeton.

Albert Einstein died in 1955 at the age of 76. His ideas made a revolution in
natural sciences of the 20" century, and his contribution to science is so great that his
name is now familiar to all educated people on the planet.

Pronunciation guide
Albert Einstein [ aelbat “ainstain] — Anb0epT DUHIITEHH
Zurich ['zu(a)rik] — Lropux
Prague [pra:g] — IIpara
the Royal Society [ roial sa’saiati] —AkageMust HayK
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the Nazis [ 'na:tsiz] — HaIUCTBI
Princeton [ prinstan] — [IpuncTOH

Comprehension check
1. Is Albert Einstein known mostly as a mathematician or as a physicist?
2. Whose discoveries was his relativity theory comparable to?
3. What country was he born in?
4. What qualities did he reveal in his childhood?
5. How old was Albert when he worked out his own methods for solving equa-
tions?
6. Where did he study when he realized the he preferred physics to mathemat-
ics?
7. Where did he work as professor when he became famous?
8. What kind of man was Einstein?
9. When was he awarded the Nobel Prize for physics?
10. Why did Einstein emigrate to England?
11. Where did he work in America?
12. Is Einstein one of the best known scientists of the world?

Text 7. N.l. Lobachevsky

Nikolai Ivanovich Lobachevsky was born in 1792 in Nizhny Novgorod. After
his father’s death in 1797, the family moved to Kazan where Lobachevsky graduated
from the University. He stayed in Kazan all his life, occupying the position of dean of
the faculty of Physics and Mathematics and president of Kazan University. He lec-
tured on mathematics, physics, and astronomy.

Lobachevsky is the creator of a non-Euclidean geometry. His first book ap-
peared in 1829. Few people took notice of it. Non-Euclidean geometry (as a matter of
fact, the name is due to Gauss) remained for several decades an obscure field of sci-
ence. Most mathematicians ignored it. The first leading scientist who realized its full
importance was Riemann.

There is one axiom of Euclidean geometry whose truth is not obvious. This is
the famous postulate of the unique parallel which states that through any point not on
a given line, one and only one line can be drawn parallel to the given line. For centu-
ries, mathematicians have tried to find proof of it in terms of the other Euclidean axi-
oms because of the wide-spread feeling that the parallel postulate is of a character es-
sentially different from the others. It lacks the plausibility which an axiom of geome-
try should possess.

At that time, any geometrical system not in absolute agreement with that of
Euclid’s would have been considered as obvious nonsense. Kant, the most out-
standing philosopher of the period, formulated this attitude in his statement that
Euclid’s axioms are inherent in the human mind, and, therefore, have no objective va-
lidity for real space. But, in the long run, there appeared a conviction that the unend-
ing failure in the search for a proof of the parallel postulate was due not to any lack of
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ingenuity, but rather to the fact that the parallel postulate is really independent of the
others.

What does the independence of the parallel postulate mean? Simply that it is
possible to construct a consistent system of geometrical statements dealing with
points, lines, etc., by deduction from a set of axioms in which the parallel postulate is
replaced by a contrary postulate. Such a system is called a non-Euclidean geometry.
It required the intellectual courage of Lobachevsky to realize that such a geometry,
based on a non-Euclidean system of axioms, can be perfectly consistent.

Lobachevsky settled the question by constructing in all detail a geometry in
which the parallel postulate does not hold.

Non-Euclidean geometry has developed into an extremely useful instrument
for application in the physical world.

After 1840, Lobachevsky published a number of papers on convergence of in-
finite series and the solution of definite integrals. In modern reference books on defi-
nite integrals, about 200 integrals were solved by Lobachevsky.

Non-Euclidean geometry is of great importance in the study of the foundations
of mathematics. Lobachevsky was the father of the most famous revolution in
mathematics, but the tsarist government erected no monument to commemorate the
event. Instead, the government relieved him of his job as head of the University of
Kazan at the age of fifty-four — this with no explanation whatsoever, to a mathemati-
cian so great and well-known throughout the world. Lobachevsky survived this dis-
grace, but his health failed and he went blind.

Pronunciation guide
non-Euclidean geometry [ non ju:’kli:djon] — He-OBKIMI0BA TEOMETPHS
Gauss ['gaus] — I'aycc
Riemann [ 'ri:man] — Puman
Kant ['ka:nt] — Kanr
decade ['dekeid] — necsaTunerue
obscure [ab’skjus] — HE3aMeTHBII
unique [ju:'nizk] — yHHKaTbHBIH
plausibility [ plo:za’biliti] — 0ueBHIHOCTh, MPABIONOI00OHOCTD
inherent [in hiarant] — Bpo>k1€HHBIN, N3HAYATBLHBIN
ingenuity [ ind3i njuw:iti] — OpUrHHATBHOCTD (MBIILICHNUS )
convergence [kan va:dgans] — cXoAMMOCTh (OECKOHEUHOTO Psijia)

Comprehension check
. What place was Lobachevsky born in?
. Where did he get his higher education?
. Where did he live and work all his life?
. What discovery is Lobachevsky known by in the world of mathematics?
. Did his first book on non-Euclidean geometry produce a sensation?
. Who is the term non- Euclidean geometry due to?
. Who was the first great scientist that paid attention to Lobachevsky’s work?
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8. Why couldn’t mathematicians find proof of the parallel postulate?

9. Euclidean geometry was firmly rooted in the scholars’ minds, wasn’t it?

10. What philosopher contributed to such an attitude?

11. Is the parallel postulate replaced by a contrary postulate in the non-Euclidean
geometry?

12. What quality did Lobachevsky reveal when he came out with a new theory?
13. What is the scientific value of Lobachevsky’s discovery?

14. What were his other contributions to mathematics?

15. Was Lobachevsky duly appreciated by the tsarist government during his life
time?

16. Is he held in high esteem by his descendants at present?

Heokok

Assignment

Tell your groupmates about one more famous scientist, his biography,
achievements, discoveries and contribution to science. Do it in writing and, if possi-
ble, in the form of presentation.
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Enena HukomaesHa Ilymkuna
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