MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHIS POCCUNCKOM ®EJEPALINA

OENEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIbHOE
YYPEXAEHUWE BBICIHEI'O OBPA3OBAHUA

CEBEPO-KABKA3CKAA I'OCYIAPCTBEHHA A AKAJIEMUA

M.I'. XaparokoBa

ENGLISH FOR STUDENTS OF MATHEMATICS

VYuebHoe mocooue

Yepxkecck, 2023



YAK 811.111
bbK 81.432.1
X 20

PaccmoTtpeno Ha 3acegannu Kadeapsl TyMaHUTAPHBIX JUCIUILTHH.
[Tporokoin Ne 1 ot «21» centsdps 2022 r.

PekoMeHI0BaHO K U3IaHMIO PEIAKIIMOHHO-U31aTeabckuM coBeToM CKI'A.
[Ipotoxon Ne 24 ot «26» centsadps 2022 r.

PeneH3eHTHI:
KamapokoB b.T.— gokTop ¢unosorndyeckux Hayk, nmpodeccop
TnucoBa C.M. — kKaHIMAAT NEJArOrHYECKUX HAYK, TOLICHT

X20 Xaparokosa, M.I'. ENGLISH FOR STUDENTS OF MATHEMATICS
[Tekct]: yuebnoe mocodme / M.I'. Xaparokosa — Uepkecck: BUL] CKI'A, 2023 —
96 c.

B ydyeOGHOM mocoOuM mpeacTaBlieHbl 3aJJaHusl K MPAKTUYECKUM 3aHSTHUSM T10
mucuumuinHe «MHocTpaHHbld A3bIK (aHTIIMMCKUM)». [lenpio mocoOus sBisieTcs
pa3BUTHE KOMMYHUKATUBHBIX YMEHUN U HABBIKOB Pa3IMYHBIX BUJIOB pabOT Ha
AQHTJIMICKOM  sI3bIKe. Y4YeOHOe IMocoOHe BKJIIOYAeT pa3IMuHble TEKCTHI Ha
WHOCTPAHHOM $I3bIKE, YIPAXKHEHUS JJIs 3aKPEIJICHUs] HOBOTO MaTepuasa, ClIoBaphb
MaTeMaTHYCCKUX TEPMUHOB, NpuiioxkeHus. [IpenHaznaueHo s paboThl B IpyIIax
OakaJlaBpOB HampaBJeHUN MOATO0TOBKU «IIpuKitagHas MmaTeMaTHKa.

YIK 811.111
BBK 81.432.1

© Xaparokoa M.I". 2023
© ®I'bOY BO CKT'A, 2023



CONTENTS

Meroauueckas 3anucka

PART I

Mathematics through the Ages

Textl. Counting in the Early Ages

Text 2. What is Mathematics?.

Text 3. Four Basic Operations of Arithmetic

Text 4. Algebra

Text 5. Geometry

Text 6. The Development of Mathematics in the 17th century
PART Il

Unit 1. Mathematics as a Science

Unit 2. History of Mathematics

Unit 3. Numeration Systems and Numbers

Unit 4. Arithmetic

Appendix 1. Basic Arithmetic Expressions, Formulas, Equations and
Rules for Reading Them in English

Appendix 2. How To Write a Summary

Appendix 3. English-Russian Dictionary of Mathematical Terms

ol el
R e S WO WS RN

17
19
19
29
41
o1
71
71
73
75



MeTtoanueckas 3aiucKa

Hacrosmee yuyeOHoe nocoOue 1o aHrIMUCKOMY SI3bIKY MPEIHA3HAUEHO IS
OakanaBpoB. Llenbto MocoOus SABISETCS OBJIAJECHUE CTYyIEHTAaMU KOMIIETECHIUSAMU
YCTHOTO ¥ TNHCbMEHHOIO NpOo(heCcCHOHATBbHO-OPUEHTUPOBAHHOTO OOIICHHUS Ha
aHTIuiickoM s3blke. B 3amaum mocoOus BXOIUT pa3BUTHE HABBIKOB M YMEHUIl
CaMOCTOSITENIbHO paboOTaTh C ayTEHTHUYHBIMM TEKCTAMM Ha AHIJIMHCKOM S3bIKE,
[TocoOue cocTouT n3 ABYX YacTel (0JHa U3 KOTOPBIX BKIKOYAET ILIECTh Pa3/ieiioB,
BTOpasi — YEThIpE), MPUIIOKEHUS, ColepKale HHPOPMALIMIO O TOM, KaK MHUCATh
aHHOTAIMIO, OCHOBHBIE MaTeMaThyeckue (HOpMyNbI U CIOBaph MaTEMaTHUECKUX
TepMHUHOB. Kax1plil pasaesn COAEpKUT TEMAaTHYECKHE TEKCThI U 3aJaHus Ui UX
IIOJJHOTO W TOYHOIO TOHMMAaHHWsA, a TaKXke 3aJaHus 10  PA3BUTUIO
KOMMYHHUKATUBHBIX KOMIIETCHIIMH. [IpenTexkcTroBbie 3a1aHus 3HAKOMAT CTYICHTOB
C colepXKaHUEM y4eOHBIX TEKCTOB M CIIOCOOCTBYIOT YCBOCHMIO U 3alIOMUHAHMIO
CHELMAIbHBIX TEPMHHOB [0 HANPABICHUIO OOYYEHMs, YCTPAHSIOT TPYAHOCTH
IIOHUMAaHM IIPOYUTAHHOIO MaTepuana. [locieTekCToBbIE yIIpaXHEHUs ITO3BOJIIOT
OTIpEEIUTh YPOBEHb YCBOEHHUS U3yUYEHHOIO MaTepuaia, ClloCOOCTBYIOT Pa3BUTHUIO
HAaBBIKOB YCTHOTO U IMMCBMEHHOI'O MEPEBO/A, MOHOJIOTMYECKON U JUAJIOTHYECKON
peun. B Tekcrax mocoOusi paccMaTpUBAIOTCS TaKWE BOIPOCHI, KaK MCTOPUs
CTAHOBJICHMSI MAaTEMATHKM KaK HayKd, C JPEBHUX BpPEeMEH M O MOMEHTa
MOSIBJICHUSI TEPBBIX KOMIIBIOTEPOB, 3a/1aud, CTOSIIIUE MEpPeN KOMIIbIOTEPHOU
HAayKOW B HACTOSIIEE BPEMsI, Hay4YHBIE JOCTHMKEHUS W OTKPBITHS BBIIAKOLIMXCS
Y4€HBIX pa3HBIX 3M0X. B kpaTkoil ¢opme B HEM pacckas3blBaeTcsi O TOM, YTO
JOJDKEH 3HAaTh KaKJbII MaTEMaTUK — O POJIM MAaT€MaTUKH B JKU3HU OOILECTBA, O
COOBITHSIX, COCTABJISIOIIMX OCHOBY €€ UCTOPHUH, O CBSI3M PA3JIMYHBIX NEPHOJOB €€
pa3BUTHS, MPEEMCTBEHHOCTH JOCTHKEeHW. B ompenenéHHoil mepe, B mocoOuun
peain3yeTcsi IPUHIUN 00y4YeHUs CHIEIHAIbHOCTH Yepe3 00yuyeHue HHOCTPAHHOMY
a3bIKy. [IpodeccnoHanbHO OpUEHTUPOBAHHBIE TEKCTHI AAIOT BO3MOXHOCTbH ITOHSTH,
KAaK MHOT'O MaT€MaTHYECKUX TEPMUHOB UMEIOT CXOJHOE 3By4YaHUE B aHIJIMHUCKOM U
PYCCKOM SI3bIKAX.

B mnocobue Taxke BKIIOUEHBl TBOPYECKHE 3aJaHUsl IO TOATOTOBKE
npe3eHTanuid W JokianoB. llocobme Moker OBITH PEKOMEHJOBAaHO K
UCTIOJIb30BAaHUIO JJIs1 Ay JUTOPHOU U CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.



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 understand 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 fingers 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
numbers 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 minutes, 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. 6 It has taken people thousands of years to learn how to use
numbers, or the written 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.
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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, people
counted fingers and toes together and used a number scale of twenty. In the
English 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 seventy). 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 numerals, 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 instead 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
numbers of different values, up to hundreds of thousands. People invented number
symbols. To express the number one, they used a numeral 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, 7 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 15th century. It
first appeared in print in Calandri’s arithmetic, published in Florence, Italy, 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
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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
machine must have a program, and specialists are needed to write programs and
operate these machines.

1. Read the following words.

Arabic — apaOckmii

Arabs — apa0ObI

arithmetic — apudmeTrka

arithmetic = arithmetical, adj. — apudmernueckmii

calculate — BerancsTH

abacus — cuérsl

calculator — BeIYHMCIHTENH KATBKYJIATOP

Chinese — kuraickuii

Columbus — Komym6

Calandri — Kanmanapu

record - 3anmuceIBaTh

reasonable — pa3ymubrii

manuscript — pykomuch

2. Transcribe the following words:

Clothes, civilized, woven, thousands, program, specialist, century,
development VVocabulary

3. Give the English for the four basic operations of arithmetic:

CJIOXKCHHUC, BBIYMTAHNUC, YMHOKCHHC, NCJICHUC.

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 prepare.

6. Match the following.

1. distant past 2. to tell time 3. to perform operations 4. exact time 5. rarely
6. to invent 7. digit 8. to store information 9. to record 10. device 11. ancient times
12. to prosper 13. abacus 14. to print 15. counting table

) ompeaesaTh Bpems b) nanékoe mporiioe C) TouHoe BpeMs () BHIMOIHATH
orepanuu €) uzobperats f) peaxo ) xpanHuth uHbpopmamuoo h) omHO3HAYHOE



quciio 1) mpucnocobienue |) 3anuceiBaTh K) mpornBerats |) apeBHHE BpemeHna m)
cuy€THas Iocka N) cYETHI 0) eyaTaTh

7. Supply antonyms for the following words. Subtract, before, hard,
unknown, begin, unlikely, unimportant, alike, intentionally, 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. 9 ... our modern world,
mathematics is related ... a very large number ... important 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 i1s not based ... mathematical calculations. ... co-operation ... science,
mathematics 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? 2. What signs did people use instead of numerals?
3. What is the role of numerals in our life? 4. What numbers sound alike in many
languages? 5. What number names is the word digit applied to? 6. How long has it
taken people to learn to use numbers? 7. What is a numeral? 8. 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?

Text 2. What is Mathematics?

Mathematics is the product of many lands and it belongs to the whole of
mankind. 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
quantity relations abstracted from the physical world. Contemporary mathematics
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Is a mixture of much that is very old and still important (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 Mathematics. 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 operations 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 19th 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 combining and
transforming positive elements into more complex relations and theorems.

Phonetics

1. Read the following words.

Processes — mporecchl

algebra — anreopa

Geometry — reometpust

cognition — mo3xHanue

deduce — BeIBOAMTH (3aKITIOYEHUE, CICACTBHE, (DOPMYITY)

encompass — 3aKiIroJarh

symbolic — cumBonrueckuii

deduction — BerunTanue

inference — BBIBOJ, 3aKIIFOUECHUE

postulate — mocTynar

axiom — akcuoma

theorem — teopema

Vocabulary

2. Match the words on the left with their translation on the right.

1. foundations 2. concise 3. the study of 4. measuring 5. to deal with 6.
applied 7. pure 8. contemporary 9. concept 10. Mixture 11. to transform 12. to
regard 13. to constitute 14. magnitude 15. sets 16. quantity

a) Hayka o b) m3mepenue (nmekicTBue) C) mpukiIagaHON ) COBOKYIHOCTH €)
kpatkuii T) ocHOBBI §) MHOKecTBa h) TOHATHE 1) TECOPETUUECKHIA |) paccMaTpHUBATh
K) Bemmuunna |) kommuecTBO M) mpeoOpa3oBbIBaTh N) COBPEMEHHBIN 0) M3y4aTh P)
ocHOBHI 11

Text Comprehension

3. Complete the following sentences

1. Contemporary mathematics is a mixture of ... 2. In the past, mathematics
was regarded as ... 3. Toward the middle of the 19th century, mathematics ... 4.
Mathematics deals with the space forms and quantity relations ... 5. Arithmetic is
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the study of ... 6. Geometry is the study of ... 7. Mathematics is the product of ...
8. One of the modern definitions of mathematics ...

4, Copy out:

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

5. Answer the following questions.

1. What two subjects did counting lead to? 2. What is mathematics in the
broad sense of the word? 3. What does it deal with? 4. What is Pure Mathematics?
5. How is Applied Mathematics defined? 6. What is one of the modern definitions
of mathematics? 7. How was mathematics interpreted in the past? 8. What is it
considered to be now?

6. 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 appropriate 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. Mathematics is 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, therefore, 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 composition. Many trends and traditions in this search
are mixed. Mathematics and art are mutually indebted in the area of perspective
and symmetry which express relations only now fully explained by the
mathematical theory of groups, a development of the last centuries. 12 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
harmonious 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?
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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 complex, 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 creative pattern. 13. Through
Fourier’s theorem, music leads itself perfectly ... mathematical description. 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 summands) 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 subtraction is the
inverse operation of addition since 5+ 2 =7 and 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 multiplicand.
There is also a multiplier. It is the number by which we multiply. If we multiply
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
multiplier, ten is the product; ( x ) 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 contained 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
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multiplication and division are inverse operations, you may check division by
using multiplication.

Phonetics

1. Read the following words according to the transcription.

Addition — ciioxenue

subtraction — BerunTaHue

multiplication — ymHOXeHHE

division — nenenue

addend — craraemoe cymmbl

summand — ciaraeMoe cyMMbI (JTFOOOH WIEH CYMMBI)

minuend — ymeHbIaemMoe

subtrahend — BeranTaemoe

inverse — oOpaTHbIN

multiplier — MHOXHTETH

multiplicand — mHOXHMOE

dividend — nenmumoe

divisor — nenurenn

equation — ypaBHeHue

quotient — gactHoe

Text Comprehension

2. Answer the following questions.

1. What are the four basic operations of arithmetic? 2. What mathematical
symbols are used in these operations? 3. What are inverse operations? 4. What is
the remainder? 5. How can division be checked?

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

1. addend 2. subtrahend 3. minuend 4. multiplier 5. multiplicand 6. quotient
7. divisor 8. dividend 9. remainder 10.inverse operation 11.equation 12.product 13.
difference

Table B

a) ymenbmaemoe b) cmaraemoe C) wactHoe d) ypaBHeHue €) nenmmoe f)
MHOXXHMOE () ocTtatok Nh) oOpaTHoe neiicTBue 1) nenurtenb ) BeluUTacMmoe K)
pasHocTh |) mpousBeeHue M) MHOKHUTEITb

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

4.2017 -1941 =76
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5.70x3=210

6.48:8=06

7.3419 x 2 = 6838

8.4200:2 =2100

6. The italicized words are all in the wrong sentences. Correct the mistakes.

1. Multiplication is an operation inverse of subtraction. 2. The product is the
result given by the operation of addition. 3. The part of the dividend which is left
over is called the divisor. 4. Division is an operation inverse of addition. 5. The
difference is the result of the operation of multiplication. 6. The quotient is the
result of the operation of subtraction. 7. The sum is the result of the operation of
division. 8. 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.

1. People often use this common phrase in such cases. 2. Even laymen must
know the foundations, the scope and the role of mathematics. 3. In each country,
people translate mathematical symbols into peculiar spoken words. 4. All
specialists apply basic symbols of mathematics. 5. You can easily verify the
solution of this equation. 6. Mathematicians apply abstract laws to study the
external world of reality. 7. A mathematical formula can represent interconnections
and interrelations of physical objects. 8. Scientists can avoid ambiguity by means
of symbolism and mathematical definitions. 9. 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. 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
ancient Mesopotamian country of Babylonia and to the Egypt of the 3rd
millennium BC. Ancient mathematics was dominated by arithmetic, with an
emphasis on measurement 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 continued 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 9th
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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 16th 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 algebraic ones.

Phonetics 1.

Read the following words.

Ancient — gpeBHwHit

Mesopotamian — MecormoTaMckuit

Babylonian — BaBunonckwuit

Egypt — Eruner

Egyptian — erunerckuii

Alexandria — Anekcanapust

Diophantus — JInogant

Al-Khwarizmi —Anp Kapuzmu

Abu Kamil — A6y Kamms

Islamic — mycynbeMaHckuit

Omar Khayyam — Omap Xaiissm

Persian — mepcunckuii

polynomial — muOTOUWICH

astronomer — acTpoHOM

algebraic — anre6panueckuii

philosopher — ¢unocod

Rene Descartes — Pene Jlexapt

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 AlKhwarizmi. 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
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algebra developed by in the 9th century? 6. What mathematicians advanced
algebra in medieval times? 7. What was an important development in algebra in
the 16th 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 2. development 3. solution 4. records 5. quadratic 6. to work
out 7. polynomial 8. unknown 9. discovery 10. ancient 11. indeterminate
12. Identity 13.root 14. power 15. cubic

a) pemenue D) Brkmam C) moctmwkenue d) cremeHp €) kyowmdeckuit f)
pa3pabarbiBaTh (J) OTKpBITHE N) HEM3BECTHOE 1) MHOTOWICH ) KOpeHb K) IpeBHHUIA
|) Heonpeen€HupIii M) TOXACCTBO N) MUCHMEHHBIC MaTepraibl 0) KBaIpaTHBIN

Grammar 5.

Put the adjective or adverb in brackets in the necessary degree of
comparison.

1. The scholar’s (significant) contribution to mathematics was his discovery
of analytic 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 19th 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
knowledge 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 methodology 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 17th century was marked by the creation of analytic geometry, or
geometry with coordinates and equations, associated with the names of Rene
Descartes and Pierre de Fermat. In the 18th century, differential geometry
appeared, which was linked with the names of L. Euler and G. Monge. In the 19th
century, Carl Frederich Gauss, Janos Bolyai and Nikolai lvanovich Lobachevsky,
each working alone, created non-Euclidean geometry. Euclid’s fifth postulate
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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 Lobachevsky
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.

Methodology — meTomomorus

trial-and-error — meTox mpo6 u omMoOOK

approximation — npuoImKeHIE

axiomaticC — akcuoMaTHYHBII

external — BHemHMIA

paradigm — mapaaurma

trigonometry — TpuroHoMeTpus

Muslim — mycynbMaHcKui

Pierre de Fermat — ITsep ne depma

Euler — Diinep

Monge — Moux

Carl Frederich Gauss — Kapa ®punpux [Maycc

Janos Bolyai — fIu bossi

Euclid — DBxinua

Euclidean — DBxinaoBeIii

infinite — 6eckoneuHbIi

Riemann — Puman

Einstein — Diinmreiin

Text Comprehension 2.

Answer the following questions.

1. What is the origin of the term geometry? 2. What does geometry deal
with? 3. What was the contribution of Greek mathematicians to the science of
geometry? 4. Who contributed to the development of algebraic geometry? 5. Who
was analytic geometry created by? 6. Whose names was differential geometry
associated with? 7. Whose names was the creation on non-Euclidean geometry
linked with? 8. Whose works were later influenced by non-Euclidean geometry?

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

a) measurement and calculation b) the works of later researchers c) Euler
and Monge d) analytic geometry e) trigonometry and mathematical astronomy
f) non-Euclidean geometry

1. The Muslim mathematicians made considerable contributions to ... 2. In
geometry, emphasis was made on ... 3. The 17th century was marked by the
creation of ... 4. Differential geometry was linked with the names of ... 5. The
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19th 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
development 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 | 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 following
equations. 3. A decimal fraction is a fraction which has 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 extra 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 abstractness, dryness and uselessness fails to grasp its true value.
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 17th Century

The scientific revolution of the 17th 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 abstract as mathematicians sought to establish
the foundations of their fields in logic. The 17th 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 calculations by basing them on addition and
subtraction rather than on multiplication and division. 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 published in 1614. Kepler’s
enthusiasm for the tables ensured their rapid spread. The 17th 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
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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 advances
were also made in numerical calculation and geometry. Gottfried Leibniz was born
(1st July, 1646) and lived most of his life in Germany. His greatest achievement
was the invention of integral and differential calculus, 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 include 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 17th century was the
discovery of analytic geometry by Rene Descartes and Pierre de Fermat, working
in- 22 dependently in France. Analytic geometry makes it possible to study
geometric figures 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 18th 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 became
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.

Nicolaus Copernicus — Huxonait Konepauk

Johannes Kepler — Morann Kerutep

Galilei — I'anmunei

Isaak Newton - Mcaak Heroron

logarithms — norapudmer

John Napier — [I>xou Hamup

Justus Byrgius — FOcrac bupmkec

Gottfried Wilhelm Leibniz — T'otdpua Bunsrenasm JleiOHuMIT
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integral - waTErpan

Rene Descartes — Pene Jlexapt

Pierre de Fermat — IIbep ne ®epma

Joseph Louis Lagrange —Kozed JIyu Jlarpamx

treatise — TpakTaT

CONIC - KOHUYECKOE CEUCHUE

Appollonius — Amosion

Vocabulary

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

1. mepBeHCTBO 2. cienaTh OTKPBITHE 3. U3BJIEKaTh KOPHU 4. YIPOCTUTH
5. mnaruar 6. onyOJIuMKOBaTh 7. HHTETpaJIbHbIE U JU(DPEpEeHINATIBHBIE UCYUCICHUS
8. cuctema obo3HaueHu# 9. npereHa0BaTh (Ha 4TO0-1.) 10.COBEPIIEHCTBO

Text Comprehension

3. Answer the following questions.

1. What scholars are considered to be the founders of modern science?
2. Why did mathematics grow more and more abstract? 3. Who were logarithms
discovered by? 4. What did logarithms enable mathematicians to do? 5. What was
the major invention of the 17th century? 6. What is the essence of analytic
geometry? 7. Why did a dispute arise between Leibniz and Newton? 8. What
enabled Descartes to overcome the limitations of Euclidean geometry? 9. Whose
publications provided the basis for Newton’s mathematical work later in the
century?

PART II

Unit 1. MATHEMATICS AS A SCIENCE

Task 1. In pairs, discuss the following questions. Try to prove your idea.
Express your attitude to the received response, your agreement or disagreement
with the partner's opinion.

1. What is Mathematics from your point of view? 2. Is Mathematics a
science? 3. How does Mathematics function in real life?

Task 2. Practise reading the following words.

Ne Word Transcription

1 mathematics ['meaOrmetiks] 2 arithmetic ['aeri0'metik] 3 geometry
[dzr'omitr] 4 pythagorean [par'Ozgo'rion] 5 pure [pjus] 6 applied [o'plaid]
7 processes ['proausesiz] 8 generalization ['dzen(a)ralar'zeif(a)n] 9 theorem ['O1orom]
10 axiom ['a&kstom] Task 3. Study and remember the following words. Ne Word
Transcription Translation 1 cognition [Kog'nif(s)n] mo3nanue 2 deduce [di'dju:s]
BBIBOAMWTH (3aKIIOYeHHE, CcleAcTBHe, ¢opmyay) 3 encompass [in'kampas]
sakmodate 4 symbolic [stm'bolik] cumBonmueckuit, cumBonbHblid 5 deduction
[dr'dak[(a)n] BBIBOA, moKka3arenbeTBO 6 inference ['inf(a)rons] BeiBoA, 3aKiroueHUE
7 relation [rr'lerf(a)n] ces3p, orHomenwe 8 postulate [‘postjulert] moctymnar
9 quantity [kwontiti] komuuecTBo, BeiamuuHa 10 magnitude ['meegnitju:d]
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abcomroTHast BenmumHa 11 property ['propsti] mokaszarens, cBoiicTBo 12 concise
[kon'sais] kpaTkuii, cxxaTeiii, cokpareHHbiid 6 13 latter ['leeto] mocneanuii U3 AByX
14 counting [kauntip] cuer, Berumcienue, momacder 15 concrete ['Konkri:t]
OITPEICIICHHBIN

Task 4. Read and translate Text A using a dictionary if necessary.

Text A

MATHEMATICS

Mathematics is the product of many lands and it belongs to the whole of
mankind. 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
quantity relations abstracted from the physical world. Contemporary mathematics
Is a mixture of much that is very old and still important (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 Mathematics. 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 operations by which unknown gquantities,
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 19th 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 combining and
transforming positive elements into more complex relations and theorems.

Task 5.

Answer the following questions.

1. What two subjects did counting lead to? 2. What is mathematics in the
broad sense of the word? 3. What does it deal with? 4. What is Pure Mathematics?
7 5. How is Applied Mathematics defined? 6. What is one of the modern
definitions of mathematics? 7. How was mathematics interpreted in the past? 8.
What is it considered to be now?

Task 6. Give Russian equivalents to these word combinations.

1. foundations 2. concise 3. the study of 4. measuring 5. to deal with
6. applied 7. pure 8. contemporary 9. concept 10. mixture

Task 7. Find the English equivalents to the following word combinations.
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1. u3mepenue (aeiicTBue) 2. u3y4arhb 3. IpeoOpa3oBhIBaTh 4. MHOXKECTBA 3.
paccMaTpuBaTh 6. COBPEMEHHBIM 7. KOJMYECTBO 8. JIOTUUECKUM BBIBOJA 9. uucras
MaremaTtuka 10. IMMpUKIaJHasd MaTCMaTHKa

Task 8. Match the terms with their translation.

Ne Term Translation 1 mankind a nmoacuer, BeiumciieHue 2 to become
familiar with b nmpuBectu x 3 counting ¢ uenoBeueckoe mo3nanue 4 to belong to d
no3HaKoMHThCs ¢ 5 human cognition e coBokymnHocts 6 t0 lead to f cocraBmsates 7
in the broad sense g mnpunamnexkars 8 totality h umcmo 9 to constitute i
gemoBeuecTBo 10 number j B mmpokom cmeiciae 8 Task 9. Mark true (T) or false
(F) sentences. 1. Mathematics is the product of many lands. 2. Arithmetic and
calculus are regarded as the foundations of mathematics. 3. Geometry is the study
of shape, size and position. 4. The totality of all abstract mathematical sciences is
called Applied Mathematics. 5. The totality of all concrete interpretations is called
Pure Mathematics. 6. Mathematics is the study of relationships among quantities,
magnitudes, and properties of logical operations by which unknown quantities,
magnitudes and properties may be deduced. 7. In the past, mathematics was
regarded as the science of quantity, whether of magnitudes, as in geometry. 8.
Toward the middle of the 18th century mathematics came to be regarded as the
science of relations. 9. The theory of logical deduction and inference is based on
definitions, axioms, postulates, and rules for combining and transforming positive
elements into more complex relations and theorems. 10. Contemporary
mathematics is a mixture of much that is very old and still important with new
concepts such as sets, axiomatics, structure. Task 10.Insert the necessary word
from the chart into the gaps. science, magnitudes, geometry, number, count,
multifield, mankind, measuring, quantity relations, conclusions 1. Mathematics
belongs to the whole of ... . 2. It was necessary even for the early people to learn
to ... 3. In the course of time, ... led to geometry. 4. Arithmetic is the study of ... .
5. Mathematics is a ... subject. 6. Mathematics deals with the space forms and ...
abstracted from the physical world. 7. Applied mathematics and pure mathematics
constitute mathematics as a .... 8. Mathematics is the study of relationships among
quantities ..., and properties of logical operations. 9. Mathematics was regarded as
the science of quantity, whether of magnitudes, as in ... . 10. Mathematics came to
be regarded as the science that draws necessary ....

Task 11.

Match the beginnings and the endings of the given sentences.

Ne Beginnings Endings 1 It was necessary for the early people to become
familiar a with new concepts such as sets, axiomatics, structure. 2 In the course of
time, counting led b mathematical or symbolic logic. 3 Geometry is the study c is
called Pure Mathematics. 4 Mathematics is a peculiar form of the general process d
with mathematical ideas, processes and facts. 9 5 Contemporary mathematics is a
mixture of much that is very old and still important (e.g., counting, the
Pythagorean theorem) e by which unknown quantities, magnitudes and properties
may be deduced. 6 The totality of all abstract mathematical sciences f of shape,
size and position. 7 The totality of all concrete interpretations g of human
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cognition of the real world. 8 Mathematics is the study of relationships among
quantities, magnitudes, and properties of logical operations h on definitions,
axioms, postulates, and rules for combining and transforming positive elements
into more complex relations and theorems. 9 The science that draws necessary
conclusions encompasses i is called Applied Mathematics. 10 The theory of logical
deduction and inference is based j to arithmetic.

Task 12,

In pairs, take turns to interview your partner about understanding what
mathematics is. What questions do you think are the most relevant?

Task 13.

Retell Text A.

Task 14. Write a short essay on the suggested topics. The volume of the
essay is 200-250 words. Suggest some other relevant essay topics.

1. Mathematics is the product of many lands. 2. Mathematics as a science. 3.
Mathematics: past, present, future.

Task 15.

Read the words and try to remember the pronunciation.

1. primitive man ['primitiv 'men] — nepBoObITHBIN YenoBek 2. count [kaunt]
— cuyuTaTh 3. POSsessions [pa'zef(a)nz] — cobctBenHocTh 4. express a number
[1k'spres o 'namba] — o6o3naunTs umciao 5. inseparable part [in'sep(a)rab(a)l] —
Heotnenumas 4acth 6. everyday life ['evrider 'laif] — moBcenneBHas xu3Hp 7.
decimal system ['desim(a)l 'sistim] — nmecsatuunas cuctema 8. value ['velju:] —
snauenue 9. digit ['didzit] — nudpa 10. ten times as great ['ten ‘tarmz as'greit] — B
necsath pa3 Oonbire 11. Hindu-Arabic ['hindu: 'erobik] — wmmoapabckas 12.
number system ['namba 'sistim] — uucaosas cuctema 13. suffice for [so'fais'fo:] —
ObITH JocTaTouHbIM 1151 14. proper place ['props ‘pleis] — mogo6aromee mecro 10
15. large numbers ['la:d3 'nambaz] — mHOTO3Ha4HBIC uncia 16. separate ['sep(o)rit]
— otaensth 17. unit ['ju:nit] — equanma 18. comma ['komo] — 3amsras 19. billion
['biljan] — mummmap g

Task 16.

Read Text B.

Translate it from English into Russian.

Text B

MATHS IN REAL LIFE

Many thousands of years ago this was a world without numbers. Nobody
missed them. Primitive men knew only ten number-sounds. The reason was that
they counted in the way a small child counts today, one by one, making use of their
fingers. The needs and possessions of primitive men were few: they required no
large numbers. When they wanted to express a number greater than ten they simply
combined certain of the ten sounds connected with their fingers. Thus, if they
wanted to express “one more than ten” they said “one-ten” and so on. Nowadays
Maths has become an inseparable part of our lives and whether we work in an
office or spend most of our time at home, each one of us uses Maths as a part of
our everyday life. No matter where we are as well as whatever we are doing, Maths
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Is always there whether you notice it or not. The system of numbers we use, called
Arabic system, is a decimal system: that is, it is based on tens. In this system the
value a digit represents is determined by the place it has in the number; if a digit is
moved to the left one place, the value it represents becomes ten times as great. Our
present-day number-symbols are Hindu characters. It is important to notice that no
symbols for zero occur in any of these early Hindu number system. They contain
symbols for numbers like twenty, forty, and so on. A symbol for zero had been
invented in India. The invention of this symbol for zero was very important,
because its use enabled the nine Hindu symbols 1, 2, 3, 4, 5, 6, 7, 8 and 9 to suffice
for the representation of any number, no matter how great. The work of a zero is to
keep the other nine symbols in their proper place. To make it easier to read large
numbers, we separate the figures of the numbers by commas into groups of three,
counting from right to left. Each group is called a period and has its own name.
682,000,000,000 847,000,000 136,000 592 Billions Millions Thousands Ones /
Units 4 periods 3 periods 2 periods 1 period These numbers are read: six hundred
eighty-two billion, eight hundred fortyseven million, one hundred thirty-six
thousand, five hundred and ninety-two.

AFTER TEXT TASK

Task 17.

Answer the following questions on Text B.

1. When did people begin to count? 2. What purposes did the primitive
people use numbers for? 3. Why are mathematics and numbers important? 4. What
spheres of our life do we use Maths in? 5. What numeration system do we use
nowadays? 6. How many digits do we use in our Hindu-Arabic system of
numeration? 7. Why do we separate figures of the numbers by commas? 8. How is
each group of three figures called? 9. How is the system of numbers we use called?
10. How many digits does a period of a number contain? 11. What is the function
of a zero?

Part 2

MAIN BRANCHES OF MATHEMATICS

Task 1.

In pairs, discuss the following questions. Try to prove your idea. Express
your attitude to the received response, your agreement or disagreement with the
partner's opinion.

1. What are the main branches of mathematics? 2. What does each branch of
mathematics study? 3. Why is it important to be aware of the specific branches of
mathematics?

Task 2.

Practise reading the following words.

Ne Word Transcription

1 foundations [faun'derf(e)nz] 2 algebra ['aldsibro] 3 probability
['proba'bilit] 4 statistics [sto'tistiks] 5 trigonometry [trige'nomitri] 6 calculus
[ 'keelkjulas] 7 fundamental ['fando'mentl] 8 theory ['01(a)ri] 9 topology [ta'poladsi,
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to'pa:l-] 10 concept ['konsept] 11 triangle [trareng(o)l] 12 addition [o'difn] 13
subtraction [sob traek/n] 14 multiplication [maltipli’kerfn] 15 division [d1'vizon]

Task 3.

Study and remember the following words.

Ne Word Transcription

1 interlinked [ mnto'linpkt] B3ammocsszanubiii 2 overlapping [‘auva'lapin]
IEPEKPHIBAIOIIHMICS, YaCTUYHO COBHaJaroImui 3 pursue [pa'sju:] moOuBathbc,
ctpemutbess 4 exponent [ik'spaunont] skcmoneHT, creneHr 5 Manipulate
[ma'nipjulert] ympasisate, omnepupoBate 6 equation [rkwerz(o)n] ypaBHeHwme,
paBencTBo 7 rate of change ['reit ov 'feinds] ckopocTts m3menenus 8 curve [Kk3:v]
kpuBas 9 determine [dr'ts:min] ycranaBmuBath, ompenenauth 10 indispensable
['tndr'spensob(9)l] HeoOxoauMmeIi, oOs3aTenbHbIi 11 integer ['Intidza] memoe umcio
12 stretching ['stretfin] pactsokenne 13 crumpling ['kramplip] xomkanue, cmsTue
14 twisting ['twistiy] ckpyuuBanue, Bepuenue 15 bedding ['bedin] nacnoenue

Task 4.

Read and translate Text A using a dictionary if necessary.

Text A

MAIN BRANCHES OF MATHEMATICS

Mathematics is a complex area of study and comprises interlinked topics and
overlapping concepts. An extensive analysis of the branches of mathematics helps
students in organizing their concepts clearly and develop a strong foundation.
Being aware of the specific branches of mathematics also guides students in
deciding the branch they would like to pursue as a career. Here are the main
branches of mathematics: 1. Foundations 2. Arithmetic 3. Algebra 4. Geometry
5. Trigonometry 6. Calculus 7. Probability and Statistics 8. Number Theory
9. Topology 10. Applied mathematics Arithmetic This is one of the most basic
branches of mathematics. Arithmetic deals with numbers and their applications in
many ways. Addition, subtraction, multiplication, and division form its basic
groundwork as they are used to solve a large number of questions and progress into
more complex concepts like exponents, limits, and many other types of
calculations. This is one of the most important branches because its 13
fundamentals are used in everyday life for a variety of reasons from simple
calculations to profit and loss computation. Algebra A broad field of mathematics,
algebra deals with solving generic algebraic expressions and manipulating them to
arrive at results. Unknown quantities denoted by alphabets that form a part of an
equation are solved for and the value of the variable is determined. A fascinating
branch of mathematics, it involves complicated solutions and formulas to derive
answers to the problems posed. Geometry Dealing with the shape, sizes, and
volumes of figures, geometry is a practical branch of mathematics that focuses on
the study of polygons, shapes, and geometric objects in both two-dimensions and
three-dimensions. Congruence of objects is studied at the same time focusing on
their special properties and calculation of their area, volume, and perimeter. The
importance of geometry lies in its actual usage while creating objects in practical
life. Trigonometry Derived from Greek words “trigonon” meaning triangle and
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“metron” meaning “measure”, trigonometry focuses on studying angles and sides
of triangles to measure the distance and length. Amongst the prominent branches
of mathematics used in the world of technology and science to develop objects,
trigonometry is a study of the correlation between the angles and sides of the
triangle. It is all about different triangles and their properties! Calculus It is one of
the advanced branches of mathematics and studies the rate of change. With the
advent of calculus, a revolutionary change was brought about in the study of
maths. Earlier maths could only work on static objects but with calculus,
mathematical principles began to be applied to objects in motion. Used in a
multitude of fields, the branch can be further categorized into the differential and
integral calculus both starkly different from each other. Differential calculus deals
with the rate of change of a variable and it is a means of finding tangents to curves.
Integral calculus is concerned with the limiting values of differentials and is a
means of determining length, volume, or area. Probability and Statistics The
abstract branch of mathematics, probability and statistics use mathematical
concepts to predict events that are likely to happen and organize, analyze, and
interpret a collection of data. Amongst the relatively newer branches of
mathematics, it has become indispensable because of its use in both natural and
social sciences. The scope of this branch involves studying the laws and principles
governing numerical data and random events. Presenting an interesting study,
statistics, and probability is a branch full of surprises. Number Theory It is a
branch of pure mathematics devoted primarily to the study of integers and integer-
valued functions. Number theorists study prime numbers as well as the properties
of mathematical objects made out of integers (for example, rational 14 numbers) or
defined as generalizations of the integers (for example, algebraic integers). The
basic level of Number Theory includes introduction to properties of integers like
addition, subtraction, multiplication, modulus and builds up to complex systems
like cryptography, game theory and more. Topology Topology is a much recent
addition into the branches of Mathematics list. It is concerned with the
deformations in different geometrical shapes under stretching, crumpling, twisting
and bedding. Deformations like cutting and tearing are not included in topologies.
Its application can be observed in differentiable equations, dynamical systems,
knot theory, and Riemann surfaces in complex analysis. Applied Mathematics
Applied mathematics is the application of mathematical methods by different fields
such as physics, engineering, medicine, biology, finance, business, computer
science, and industry. Thus, applied mathematics is a combination of mathematical
science and specialized knowledge. The term "applied mathematics™ also describes
the professional specialty in which mathematicians work on practical problems by
formulating and studying mathematical models.

AFTER TEXT TASKS

Task 5.

Answer the following questions.

1. What are the specific branches of mathematics? 2. What does arithmetic
deal with? 3. What does algebra involve? 4. Why is geometry called a practical
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branch of mathematics? 5. What Greek words did the word ‘trigonometry’ derive
from? 6. What objects does trigonometry study? 7. Why did calculus bring a
revolutionary change in the study of maths? 8. What do differential calculus and
integral calculus deal with? 9. Why are probability and statistics called
indispensable? 10. What is Number Theory devoted to? 11. What does the basic
level of Number Theory include? 12. What is topology concerned with? 13. What
does applied maths deal with?

Task 6.

Look through the text to search for unfamiliar words and try to understand
their general meanings.

Task 7.

Write down the transcription and definitions of unfamiliar words, practise
reading the words and try to remember them.

Task 8.

Give Russian equivalents to these word combinations.

1. to pursue as a career 15 2. basic groundwork 3. simple calculations 4.
congruence of objects 5. the rate of change 6. to find tangents to curves 7. limiting
values of differentials 8. to predict events 9. integer-valued functions
10. differentiable equations 11. Riemann surface 12. specialized knowledge
13. stretching 14. twisting 15. professional specialty

Task 9.

Find the English equivalents to the following words and word combinations.

1. MHOECTBO NPHUYMH 2. IPUUTH K PE3YIbTAaTaM 3. HEU3BECTHASI BEIUYMHA
4. u3MepATh PACCTOSHUE W JUIMHY 5. B JBWKEHHH 6. pe3KO OTiaudarecsa 7.
nuddepeHManbHOe UCUUCIICHUE 8. UHTETpajJbHOE MCUUCIieHne 9. Habop MaHHBIX
10. cimyuaitnpie coObiTust 11. 0000mIEeHUsT TenbIX yucen 12. reoMeTpuyecKue
¢durypst 13. Teopus ysna 14. komxanue 15. Hacnoenue

Task 10.

Match the terms with their definitions.

Ne Term Defenition

1 Arithmetic a deals with the rate of change of a variable and it is a means of
finding tangents to curves. 2 Algebra b use mathematical concepts to predict events
that are likely to happen and organize, analyze, and interpret a collection of data.
3 Geometry c is concerned with the deformations in different geometrical shapes
under stretching, crumpling, twisting and bedding. 4 Differential d deals with
numbers and their applications in many 16 calculus ways. 5 Integral calculus e is
the application of mathematical methods by different fields such as physics,
engineering, medicine, biology, finance, business, computer science, and industry.
6 Probability and statistics f is devoted primarily to the study of integers and
integer-valued functions. 7 Number Theory g focuses on the study of polygons,
shapes, and geometric objects in both two-dimensions and threedimensions.
8 Topology h studies entirely abstract concepts. 9 Pure mathematics i deals with
solving generic algebraic expressions and manipulating them to arrive at results.
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10 Applied mathematics j is concerned with the limiting values of differentials and
Is @ means of determining length, volume, or area.

Task 11.

Mark true (T) or false (F) sentences.

1. The term "applied mathematics™ also describes the professional specialty
in which mathematicians work on practical problems by formulating and studying
mathematical models. 2. The application of probability can be observed in
differentiable equations, dynamical systems, knot theory, and Riemann surfaces in
complex analysis. 3. Deformations like cutting and tearing are not included in
topologies. 4. Statisticians study prime numbers as well as the properties of
mathematical objects made out of integers. 5. The scope of probability and
statistics involves studying the laws and principles governing numerical data and
random events. 6. Calculus is one of the advanced branches of mathematics and
studies the rate of change. 7. Differential calculus is concerned with the limiting
values of differentials and is a means of determining length, volume, or area.
8. Algebra is a study of the correlation between the angles and sides of the triangle.
9. Dealing with the shape, sizes, and volumes of figures, trigonometry is a practical
branch of mathematics that focuses on the study of polygons, shapes, and
geometric objects in both two-dimensions and three-dimensions. 10. Addition,
subtraction, multiplication, and division form the basic groundwork of arithmetic.

Task 12.

Match the beginnings and the endings of the given sentences.

Ne Beginnings Endings

1 The basic level of Number Theory builds up to complex systems a and
specialized knowledge. 2 Applied mathematics is a combination of mathematical b
to be applied to objects in motion. 3 Topology is concerned with the deformations
in different geometrical shapes ¢ from simple calculations to profit and loss
computation. 4 Earlier maths could only work d triangles and their properties.
5 Congruence of objects is studied at the same time focusing on their special
properties and e while creating objects in practical life. 6 With calculus,
mathematical principles began f like cryptography, game theory and more.
7 Trigonometry is all about different g calculation of their area, volume, and
perimeter. 8 The fundamentals of arithmetic are used in everyday life for a variety
of reasons h are solved for and the value of the variable is determined. 9 Unknown
guantities denoted by alphabets that form a part of an equation i on static objects.
10 The importance of geometry lies in its actual usage j under stretching,
crumpling, twisting and bedding.

Task 13.

Write out key words from the text.

Task 14.

Use the key words of the text to make up the outline of the text.

Task 15.

Write out the main idea of the text. Be ready to speak about it.

Task 16.
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Give the summary of Text A.

Task 17.

In pairs, take turns to interview your partner about different branches of
mathematics. What questions do you think are the most relevant?

Task 18. Write a short essay on the suggested topics. Suggest some other
relevant essay topics.

1. Arithmetic is one of the most basic branches of mathematics. 2. Geometry
Is a practical branch of mathematics. 3. Topology is a much recent addition into the
branches of mathematics list. 4. Calculus is one of the advanced branches of
mathematics. 5. Probability and statistics are the abstract branches of mathematics.

Task 19.

Read the words and try to remember the pronunciation.

1. mental arithmetic [mentl '&ri@'metik] — ycrubiii cuer B yme 2. artificial
intelligence [‘a:tr'fif(a)l m'telids(a)ns] — mickyccTBeHHbIit unTeIekT 3. superficial
part ['s()u:pa'fif(a)l 'pa:t] — moBepxHocTHas wacte 18 4. essence [‘es(a)ns] —
cymHocTh 5. set tasks ['set 'ta:sks] — craBuTh 3amaum 6. numerical sequences
[nju:’merik ()l 'si:kwansiz] — umcnoBeie mocnemoBaTenbHOCTH 7. humanities
[hju'meenatiz] — rymanuTapusie quctuuinabl 8. social science ['sauf(9)l 'sarons] —
obmiectBo3Hanue 9. soroban ['so:roba:n] — copoban, smonckue cuersl 10. abacus
['eebokos] — abaka, cuetHas mocka 11. ancient people [‘emnf(o)nt 'pi:p(e)l] —
JPEBHUE JIIOAU

Task 20.

Read Text B.

Translate it from Russian into English.

Text B

MATEMATHKA - IAPUIIA HAYK

3ayeM Hy)KHA yCTHas MaTreMaTWKa M YCTHBIA CYeT B yMe? DTOT BOIPOC
MYy4YaeT BCEX IIKOJIbHUKOB U UX POAUTENEH. XUTPOCTh OTBETA 3AKIFOYAETCSA B TOM,
YTO MAaTEMAaTHUKa — 3TO YUCThIM MUHTEIUIEKT, IOTUYECKUE ONEpalii, YCTAaHOBIECHUE
3aKOHOMEPHOCTEM, MPUYUHHO-CIICICTBEHHBIX CBSI3€M M CUCTEM. J[€HCTBUTEIBHO,
pa3BuTHE MHGOPMAIIMOHHBIX TEXHOJIOTHM, HUCKYCCTBEHHOTO HWHTEJICKTa JellaeT
HEHY)KHBIMU CaMOCTOSITEJIbHBIC YEJIOBEUECKHUE OTepalliy, HO pobiemMa B TOM, UTO
0e3 BIaJeHUsI MAaTEMATUYECKOTO JIOTHYECKOTO anmnapara, HeBO3MOXKHO B TIPUHIIUIIE
pa3BuTHE UHTEIIeKTa. [la, 110001 YesloBeK MOXXET MOCUUTATh LIEHY TOBapa, €ro
Bec M o00beM. Ho »3T0 Buaumasi, MOBEpXHOCTHass H (opMaiabHas 4YacTh
MaremaTudyeckoro 3HaHusA. CyIIHOCTh MAaT€MaTHKH B TOM, YTO YEJIOBEK YUHUTCS
BUJICTh Pa3JIMUHbIE BapUaHThI PEIICHUS OJTHOM M TOM K€ 3a/lauyd, YMEET CTaBUTh
nepes; coOOM 3alaud M HAxXOJWTh HAa HHUX OTBETHI, HMIIET JOKa3aTeIbCTBA M
aprymeHThl. be3 uncioBbIX MOCIeq0BaTeIbHOCTEN, 3aKOHOMEPHOCTEN U CIOCOOOB
perieHus: JETCKU yM He CIOCOOCH perniaTh a0CTpaKTHBIE U KOHKPETHBIC 3ajadH.
D10 Kacaercs M000# obnacTu 3HaHUN: (U3MKa, XUMUs, Onosorus u apyrue. Kax
OBl 3TO CTpaHHO HE 3BYyYasO, TAKUE TYMAHUTAPHBIC TUCIUTUIMHBI KaK UCTOPHUS H
PYCCKHI $I3bIK — 3TO TEOPHUSl JIOTUYECKUX CHUCTEM, KOTOpPbIE JIYYIIE€ BCETO
YCBaMBAIOTCSI UMEHHO Ha MpuMepax mareMaTuku. [1o3ToMy HEeyJauBHUTENBHO, YTO

28



peOCHOK, HE OBJAJACBIINK YCTHBIM CYETOM, MAaTEMaTUKOW U  OBICTPHIMU
onepanuiMM B yMC OOCTAaTOYHO cj1abo pPasBUPACTCA U B TAKHUX, Ka3aJIOChb 6I>I, HE
CBSI3aHHBIX C MaTEMaTHKOH HHCHHHHHHOﬁ, KakK pYCCKI/Iﬁ A3BIK, JIHUTCpATypa,
06HICCTB03HaHI/Ie. 10 XOpomo IMoOHUuMaJIn U JIOAX Ha BOCTOKE, OTKyda ITOIIIN U
TCOPUA YUCCII U Ta6JII/IIlI>I CJIOKCHHUA, BbIYUTAHUA, YMHOXCHUA U ACIICHUA. Torz[a
’)Ke U ObLIH pa3pa60TaHBI CIICHHUAJIBHBIC CUCTCMbI YCTHOI'O CUYCTA IO HA3BAHUCM
c0p06aH 500051 a6a1<yc, Pa3BUBAIONIUC JIOTHKY, IIaMATb, BHUMAHHUC peGeHKa n
HHTCIUICKT B LEJIOM. Pa3Butne HHTCJIJICKTYaJIbHBIX CIIOCOOHOCTEHl YeI0BEKa
MIPUBOJUT K TOMY, YTO OH HAYMHACT XOPOIIO OPHUEHTHUPOBATHCI M B JPYrHX
JUCHUITIINHAX, TaM, I'IC Tpe6YIOTC$I ATH K€ HaBBIKH. DakTUUECKN MOYKHO CKas3aTb,
4TO MAaTCMAaTHKa — 3TO OCHOBA YCJIOBCYCCKOI0 MHTCIUICKTYAJIbHOI'O ITOTCHIHAJIA
HJIN, KaK TOBOPWJIX APCBHUC — «apullda HAYK».

Unit 2.

HISTORY OF MATHEMATICS

Task 1. In pairs, discuss the following questions. Try to prove your idea.
Express your attitude to the received response, your agreement or disagreement
with the partner's opinion.

1. When did the history of mathematics begin? 2. How did people count in
the dim and distant past? 3. What are the greatest achievements of early ages? 4.
Who are the prominent mathematicians of antiquity? Task 2. Practise reading the
following words.

Ne Word Transcription

1 Arabic ['erobik]

2 Arabs ['&rabz]

3 Chinese ['ffar'ni:z]

4 abacus ['ebokas]

5 Columbus [ka'lambas]

6 calculator ['keelkjulerto]

7 finger ['fingo]

8 numeral ['nju:m(a)ral]

9 Florence ['florans]

10 digit ['didsit]

Task 3.

Study and remember the following words.

Ne Word Transcription

1 dim [dim] cmyTHbIA, TeMHbIH 2 savage ['sevid3] muxuii 3 tribe [traib]
wiemst 4 pebble ['peb(o)l] OynbokHMK, kKamemek 5 toe [tou] manern Horm 6 apply
[o'plai] otHOCHTBCs (10), pacmpocTpansaTees 7 instead [in'sted] B3amen, BMecTo
8 merchant ['ms:f(a)nt] kymen, Toproeern 9 manuscript ['menjuskript] pykonuch
10 bead [bi:d] mapuk (co ckBo3HBIM oTBepcTHeM) 11 groove [gru:v] xaHaBka,
npope3 12 carry ['keer1] nectn, moosuth 20 13 capture [keepffa] 3axsar,
osnaaenue 14 sign [sain] suak 15 Calandri [ka: 'la:ndri] Kananapu

Task 4. Read and translate Text A using a dictionary if necessary.

Text A
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COUNTING IN THE EARLY AGES

Counting is the oldest of all processes. 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 understand 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 fingers 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. 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, people counted fingers and toes together
and used a number scale of twenty. In the English 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 seventy). 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 numerals, 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 instead of the word two. 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. 21 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 15th century. It first appeared in print in Calandri’s arithmetic,
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published in Florence, Italy, 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.

AFTER TEXT TASKS

Task 5.

Answer the following questions.

1. What is the text about? 2. What signs did people use instead of numerals?
3. What numbers sound alike in many languages? 4. What number names is the
word digit applied to? 5. How long has it taken people to learn to use numbers? 6.
What is a numeral? 7. What is the role of numerals in our life? 8. 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?

Task 6.

Find synonyms for the following words in the text.

1. to make calculation easier 2. to do operations 3. to show one finger 4. the
etymology of the word calculate 5. to be quickly done 6. to be seldom used 7. to be
marked by two great achievements 8. first printed in Italy

Task 7.

Supply antonyms for the following words. Subtract, before, hard, unknown,
begin, unlikely, multiply, small, addition, ancient times, first, simple, easy, past,
rapidly, often, division.

Task 8.

Match the terms with their translation.

Ne Term Translation

1 distant past a BBITIOJHSTH OTepaIiu

2 digit b npucnoco6eHne

3 abacus ¢ ckiiaasiBaTh

4 device d genutn

5 ancient times e cuéTsl

6 add f manéxoe mportoe

7 subtract g ymHOXaTh

8 multiply h BeruuTath

9 divide | oqHO3HAYHOE YUCIIO

10 perform operations j apeBHHE BpeMeHa
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Task 9.

Mark true (T) or false (F) sentences.

1. Counting is the oldest of all processes. 2. Suppose you wanted to buy a
chicken. You might point toward some chickens and then hold up two fingers. 3.
Latin word digiti means toes. 4. People counted fingers and toes together and used
a number scale of twenty. 5. The name digits was first applied to the ten numerals
from 0 to 9. 6. The numerals came to us through a book on arithmetic which was
written in Florence about twelve hundred years 7. In abacus units, fives, tens and
so on were represented by beads which could be moved in grooves. 8. The
operations that could be rapidly done on the abacus were addition, subtraction and
division. 9. Our present method, often called long division, began to be used in the
15th century. 10. The first machines that could perform all the operations with
numbers appeared in modern times and were called computers.

Task 10.

Insert the necessary word from the box into the gaps.

Latin, Calandri’s, Arabic, Romans, calculators, alike, pebbles, twenty,
abacus, developments

1. If you wanted to buy two chickens, you could point to two ... . 2. The ...
word digiti means fingers. 3. People counted fingers and toes together and used a
number scale of ... . 4. The numbers from one to ten sound ... in many languages.
5. The numerals we use nowadays are known as ... . 6. The ... used a counting
table. 7. The operations that could be rapidly done on the ... were addition and
subtraction. 8. Our present method, often called long division, first appeared in
print in ... arithmetic. 9. The simplest types of ... could give results in addition and
subtraction only. 10. The twentieth century was marked by two great ... .

Task 11.

In pairs, take turns to interview your partner about understanding what
mathematics is. What questions do you think are the most relevant?

Task 12.

Retell Text A.

Task 13.

Write a short essay on the suggested topics. The volume of the essay is 200-
250 words. Suggest some other relevant essay topics.

1. Counting systems of early civilizations. 2. The greatest mathematicians of
ancient times. 3. Counting is the oldest of all processes.

Task 14.

Read the words and try to remember the pronunciation.

1. Archimedes [ akr'mi:diiz] — Apxumen 2. Syracuse ['s(a)i(e)rokju:s] —
Cupaky3sl 3. antiquity [en'tikwiti] — npeBamii mup 4. phenomenon [fi'nominan] —
spienue 5. hydrostatics ['hardro'staetiks] — rumpocratuka 6. eureka [ju(e)'ri:ka] —
sBpukal o3apenue 7. immerse [1'm3:S] — morpyars, okyHath 8. genius ['dzi:nas] —
reananpHocTh 9. cylinder ['silinds] — mmwmuagp 10. lever [li:va] — peryar 11.
buoyancy ['boronsi] — miaBydecTh (MOrpyKEHHBIX TEN)
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Task 15.

Read

Text B.

Translate it from English into Russian.

Text B

ARCHIMEDES

Archimedes was the greatest mathematician, physicist and engineer of
antiquity. 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 discovered a phenomenon which later became known in the theory of
hydrostatics as Archimedes’ 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 problem. 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 17th 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 soldier. 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. Downloaded from Archimedes of Syracuse.
URL.: https://www.math.tamu.edu/~don.allen/history/archimed/archimed.html

AFTER TEXT TASK

Task 16.

Answer the following questions on Text B.

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?

Part 2

HISTORY OF MATHEMATICS: 17th — 20th centuries

Task 1.

In pairs, discuss the following questions. Try to prove your idea. Express
your attitude to the received response, your agreement or disagreement with the
partner's opinion.
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1. How did mathematics develop in the Middle Ages? 2. How does
mathematics evolve in modern times? 3. What do you know about famous
mathematicians and their contribution to science?

Task 2.

Practise reading the names of mathematicians.

Nicolaus Copernicus [ ‘nikalos ko'p3:nikos] — Hukomnait Konepauk

Johannes Kepler [jo'henis 'keplo] — Morann Kemiep

Galileo [ geeli'lerov] — Nanmnei

Isaac Newton [‘arzok 'nju:t(e)n] — Mcaak HeroToH

John Napier [dzon 'neipia] — Ixon Hambe

Justus Byrgius ['dzastes 'b3:dzos] — FOcrac bupmkec

Gottfried Wilhelm Leibniz ['gotfrid ‘wil helm ‘liib niz] — Tordpun
Brusrensm JIEHOHMI

Isaac Barrow ['aizok 'baerouv] — Mcaak Bappoy

Rene Descartes [ro'ner de 'ka:t] Pene Jlexkapt

Pierre de Fermat [ 'pir 'der fe:(r) ‘'ma:] — ITeep ae depma

Joseph Louis Lagrange [ dgovzif 'luis 'laegreinds] — XKosed JIyu Jlarpanx

Leonard Euler ['lenad ‘o1lor] — JIconapn Diinep

Carl Frederich Gauss [ka:l fred 'rik gaus] — Kapa ®@punpux IMaycc

Augustin Louis Cauchy [o:gastin 'luis 'ko:ki] — Asryctun Jlyn Komu

Karl Weierstrass ['ka:1 wr'strers] — Kapn Betiepmpace

Jean Baptiste Fourier [dzi:n boptist 'fjuorier] — Kan bantuct ®ypoe

Georg Cantor [ 'gerog 'kantor] — I'eopr Kanrop

Julius Dedekind ['d3u:lies  dedi: kind] — FOmmyc denexkunn

Task 3.

Study and remember the following words.

Ne Word Transcription

1 mathematician [ ma6ama'tin] maremaruk 2 integral ['intigral] unTerpan
3 treatise ['tri:tis] tpaktar 4 conic ['konik] konumueckoe ceuenme 5 logarithm
['logoridom] sorapudm 6 root [ruit] xopews 7 differential ['difa'renf(o)l]
muddepennmanbapiii 8 priority [praroriti] mpuopurer 9 vitality [var'taeliti]
’KM3HEHHOCTD, sku3HecrocooHocTh 10 celestial [sr'lestral] HeGecusrit 11 contribute
[kon'tribju:t] BHOCWTH BrManm 12 series ['si(o)ri:z] psa 13 infinite ['mfinit]
O0eckoneunsiii 14 rigorous ['rigaras] ctporwmii 15 succeed [sok'si:d] nmpeycneBaTh

Task 4.

Read and translate Text A using a dictionary if necessary.

Text A

MATHEMATICS DEVELOPMENT 17th Century Mathematic

The scientific revolution of the 17th 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 abstract as mathematicians sought to establish
the foundations of their fields in logic. The 17th century opened with the discovery
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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 calculations by basing them on addition and
subtraction rather than on multiplication and division. 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 published in 1614. Kepler’s
enthusiasm for the tables ensured their rapid spread. The 17th 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 advances
were also made in numerical calculation and geometry. Gottfried Leibniz was born
(1st July, 1646) and lived most of his life in Germany. His greatest achievement
was the invention of integral and differential calculus, the system of notation
which is still in use today. In England, Isaac Newton 27 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 include 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 17th century was the
discovery of analytic geometry by Rene Descartes and Pierre de Fermat, working
in dependently in France. Analytic geometry makes it possible to study geometric
figures 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 18th 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 became
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. 18th — 19th Century Mathematics During the 18th
century, calculus became the cornerstone of mathematical analysis on the
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European continent. Mathematicians applied the discovery to a variety 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, probability theory, and the theory of equations. In addition,
Lagrange put his mathematical skills to work in the solution of practical problems
in mechanics and astronomy. The greatest mathematician of the 18th 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 28 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 differential calculus to the study of
the properties of curves and curved spaces). Mathematicians succeeded in firming
the foundations of analysis and discovered the existence of additional geometries
and algebras and more than one kind of infinity. The 19th 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. 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 logical justification for
calculus and failed. Although calculus clearly worked in solving problems,
mathematicians lacked rigorous proof that explained why it worked. Finally, in
1821, the French mathematician Augustin Louis Cauchy established a rigorous
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 applied 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 developed a theory of
irrational numbers. Cantor and another German mathematician, Julius W. R.
Dedekind, defined the irrational numbers and established their properties. These
explanations hastened the abandonment of many 19th century mathematical
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
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foundations of mathematics. The application of set theory greatly advanced
mathematics in the 20th century.

AFTER TEXT TASKS

Task 5.

Answer the following questions.

1. What scholars are considered to be the founders of modern science? 2.
Why did mathematics grow more and more abstract? 3. Who were logarithms
discovered by? 4. What did logarithms enable mathematicians to do? 5. What was
the major invention of the 17th century? 6. What is the essence of analytic
geometry? 7. Why did a dispute arise between Leibniz and Newton? 8. What
enabled Descartes to overcome the limitations of Euclidean geometry? 9. Whose
publications provided the basis for Newton’s mathematical work later in the
century? 10. What did the discovery of calculus lead to? 11. What was Lagrange’s
contribution to pure and applied mathematics? 12. What did Euler’s works
contribute to? 13. What is the essence of differential geometry? 14. What event
marked the beginning of modern era in number theory? 15. When was a rigorous
foundation for calculus finally supplied? 16. What is the theoretical and practical
value of Fourier series? 17. What was Georg Cantor’s contribution to mathematical
studies? 18. Who were irrational numbers investigated and defined by? 19. What
was the first reaction to Cantor’s set theory? 20. Was the attitude to the discovery
later changed?

Task 6. Look through the text to search for unfamiliar words and try to
understand their general meanings.

Task 7. Write down the transcription and definitions of unfamiliar words,
practise reading the words and try to remember them.

Task 8. Give Russian equivalents to these word combinations.

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 11. simplification
12. to approach 30 13. to elongate 14. pace 15. tangents to curves

Task 9.

Find the English equivalents to the following words and word combinations.

1. mepBeHCTBO 2. clenaTh OTKPBITUE 3. WU3BIEKaTh KOpPHU 4. yIPOCTUTH
5. mnaruat 6. onyOJIuKOBaTh 7. UHTETpalibHbIE U TudPepeHInanbHbIe UCYUCICHUS
8. cucrema o6Oo3HaueHud 9. mpereHmoBaTh (Ha 4YTO-1.) 10. COBEPILIEHCTBO
11. uckpuBnenHoe npoctpaHcTBo 12. teopus umcen 13. goctuus 14. yckopsTh
15. HecMmoTps Ha TO, UTO

Task 10.

Match the mathematicians with their contributions to science.

Ne Mathematician Contribution

1 George Cantor a infinite series in which the terms are trigonometric
functions 2 Julius W. R. Dedekind b analytic geometry 3 Augustin Louis Cauchy ¢
pure mathematics, including differential equations, the calculus of variations,
probability theory, and the theory of equations 4 Jean Baptiste Fourier d a theory
of irrational numbers 5 Augustin Louis Cauchy e tables of logarithms 6 Joseph
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Louis Lagrange f integral and differential calculus 7 Rene Descartes and Pierre de
Fermat g irrational numbers and their properties 8 Gottfried Wilhelm Leibniz h
theory of limits, a purely arithmetic theory 9 John Napier i laws of motion 10 Isaac
Newton j foundation for calculus with his theory of limits, a purely arithmetic
theory

Task 11.

Mark true (T) or false (F) sentences.

1. The 17th century opened with the discovery of logarithms by the Swiss
mathematician John Napier and the Scottish mathematician Justus Byrgius. 2.
Kepler’s enthusiasm for the tables of logarithms ensured their rapid spread. 3.
Gottfried Wilhelm Leibniz of Germany noted, “If I have seen further, it is by
standing on the shoulders of giants.” 4. The greatest achievement of Carl Frederich
Gauss was the invention of integral and differential calculus. 5. Leonard Euler of
Switzerland wrote works that covered the entire fields of pure and applied
mathematics. 6. In the work “Introduction to the Analysis of Infinites” Euler
approached calculus in terms of functions rather than the geometry of curves. 7.
During the 18th century, calculus became the cornerstone of mathematical analysis
on the European continent. 8. The 19th century began with the mathematician Jean
Baptiste Fourier. His book “Inquiries into Arithmetic” marks the beginning of
modern era in number theory. 9. The necessary precision for calculus and
mathematical analysis was attained in the 1850s by the German mathematician
Karl T. W. Weierstrass. 10. The application of set theory greatly advanced
mathematics in the 20th century.

Task 12.

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

a. Rene Descartes and Pierre de Fermat b. the discovery of calculus c.
Kepler d. preceded Lagrange’s work e. Newton and Leibniz f. the scientific
revolution of the 17th century g. the tables of logarithms h. physics, astronomy,
and engineering i. celestial mechanics j. Fourier series k. Karl T. W. Weierstrass I.
mechanics and astronomy m. number theory and differential geometry n. Carl
Frederich Gauss 0. Cantor and Dedekind

1. The Scottish mathematician Napier spent years producing .... 2. The rapid
spread of the tables of logarithms was ensured by .... 3. The development of
analytic geometry was beneficial for both .... 4. The invention of calculus is
connected with the names of .... 5. A bitter dispute arose over the priority for ....
6. Advances in mathematics were facilitated by .... 7. Euler’s major works on
mechanics .... 8. Mathematicians applied the discovery of calculus to ....
9. Lagrange managed to solve some practical problems in .... 10. Euler’s works
contributed to .... 11. Euler won a number of prizes for his work on ....
12. Mathematics was called the queen of sciences by .... 13. Cantor’s study of
infinite sets became possible due to the study of .... 14. The properties of irrational
numbers were established by .... 15. A precise foundation for calculus was
supplied by ....
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Task 13.

Write out key words from the text.

Task 14.

Use the key words of the text to make up the outline of the text.

Task 15.

Write out the main idea of the text. Be ready to speak about it.

Task 16.

Give the summary of Text A.

Task 17.

In pairs, take turns to interview your partner about different branches of
mathematics. What questions do you think are the most relevant?

Task 18.

Write a short essay on the suggested topics. Suggest some other relevant
essay topics.

1. Advances in mathematics in the 17th century. 2. The cornerstone of
mathematical analysis in the 18th century. 3. The queen of mathematics in the 19th
century. 4. Prominence of mathematics in the 20th century. 5. Development of
mathematics in the 21st century.

Task 19.
Read the words and try to remember the pronunciation.
1. quantum [kwontom] — kBantoBBIH 2. chaos [kers] — xaoc,

HeynopsioueHHOCTh 3. topology [to'poladsi] — Tononorus 4. fertile ['f3:tarl] — 3.
OnmaromatHbii 5. Princeton [ 'prinston] — [puncTon 6. Chicago [[T'ka:gou] — Yukaro
7. Cambridge ['keimbrids] — KamoOpumk 8. Bertrand Russel ['bs:trand 'ras(e)l] —
beptpann Paccen 9. premise [‘premis] — mpenmoceiika 10. Hermann Weyl
['h3:man ‘weil] — I'epman Boitne 11. Emmy Noether [‘emi 'n3:to] -Ommu Hétep
12. econometrics [1'kona'metriks] — skonomerpuka 13. maximize ['meksimaiz] —
npezaensHo yBenmuuuth 14. Von Neumann [von ‘noimen] — ¢on Hoiiman 15. series
['si(o)ri:z] — psan 16. supply [se'plar] — 3a. paspaborats 17. profiled ['proufarld] —
n3o0paxénnbiii (B uapme) 18. the Nobel Prize [0a nou 'bel 'praiz] — HoGeneBckast
peMus

Task 20.

Read Text B. Translate it from English into Russian.

Text B

20TH CENTURY MATHEMATICS

During the 20th 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 contributions of mathematicians to relativity theory and quantum theory.
Indeed, mathematics achieved broader applications than ever before, as new fields
developed within 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
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mathematics and applied mathematics grew ever fuzzier. Until the 20th century,
the centres of mathematics research in the West were all located in Europe.
Although the University of Géttingen 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 20th 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
University. They published their major work, Principles of Mathematics, in three
volumes from 1910 to 1913. In it, they demonstrated the principles of
mathematical knowledge 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 19th 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 20th 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 20th 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 34 objections to the presence of a woman in the faculty senate, Hilbert
countered that the senate was 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, challenged existing assumptions in physics in the early 20th
century. The work of a number 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 theory to quantum mechanics. Weyl’s investigations helped advance the
field of topology. Early in the century, Hilbert quipped, ‘“Physics is getting too
difficult for physicists.” Mathematics formed an alliance with economics in the
20th century as the tools of mathematical analysis, algebra, probability, and
statistics illuminated economic theories. A specialty called econometrics links
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enormous numbers of equations to form mathematical models for use as
forecasting tools. Game theory began in mathematics, but had immediate
applications in economics 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.

AFTER TEXT TASK

Task 21.

Answer the questions on Text B.

1. The development of what science did mathematics advance in the 20th
century? 2. What two famous theories in physics did mathematics contribute to? 3.
What new fields developed within mathematics? 4. Was there a great difference
between pure and applied mathematics in the 20th century? 5. What role did
algebra play in other areas of mathematics? 6. Why did topology become a fertile
research field for mathematicians? 7. What universities became centers of
mathematical research in the US? 8. What branch of mathematical science
influenced the direction of 20th century mathematics? 9. What notion did the
Russian mathematician Hermann Minkowski contribute to the theory of relativity?
10. How did mathematics advance economics in the 20th century? 11. What does
game theory deal with? 12. Who were the theoretical foundations of game theory
supplied by?

Unit 3.

NUMERATION SYSTEMS AND NUMBERS

”Without mathematics, there’s nothing you can do. Everything around you is
mathematics. Everything around you is numbers”. Shakuntala Devi, a prominent
Indian mathematician known as the ‘Human Computer’

Part 1

TYPES OF NUMBERS

Task 1.

In pairs, discuss the following questions. Try to prove your idea. Express
your attitude to the received response, your agreement or disagreement with the
partner's opinion.

1. What kind of numbers do we use for counting in everyday life? 2. What
numbers are called rational? 3. Can you give some examples of irrational numbers?

Task 2.

Practise reading the following words.

Ne Word Transcription

1 natural [ netfral] natypansubiit 2 decimal [ desiml] gecsatuunsiit 3 whole
[haul] menbrit, Bech 4 integer [ 1ntid3a] messliid, HemouncieHHbii 5 t0 encompass
[1n'kampas] oxeateiBath 6 t0 assume [o'su:m] mpeamosarate 7 rarely [ 'reali]
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pemxo 8 m [pai] uncio 1 9 V2 ['skweo 'ru:t ov 'tu:] kBagparHbIil KopeHs u3 2 10
completely [kom pli:tli] mosHOCTBIO, COBEPIIEHHO

Task 3.

Study and remember the following words and expressions.

Ne Word Transcription

1 to be referred to [r1'f3:d] ymomunatbes, HaszbBaThes 2 t0 denote [dr nout]
obo3nauate 3 layer ['lera] cmoit, ypoenr 4 to include [in'klu:d] Brirouats 5
instead of [in'sted] Bmecto 6 to be expressed [1k 'sprest] ObITh BBIpaskeHHBIM 7 tO
assume [o'sju:m] moxarate, npeamnonarath 8 fraction [ fraek/n] mpo6s 9 definition
[ defi'nifn] onpenenenne 10 to consider [Kon'sido] paccmarpuBaTs 11 imaginary
number [1'mad3mneri] muumoe uucio 12 since [SINS] 31ech: MOCKOIBKY 36

Task 4.

Read and translate Text A using a dictionary if necessary.

Text A

TYPES OF NUMBERS

Numbers are an integral part of our everyday lives, right from the number of
hours we sleep at night to the number of rounds we run around the racing track and
much more. In math, numbers can be even and odd numbers, prime and composite
numbers, decimals, fractions, rational and irrational numbers, natural numbers,
integers, real numbers, rational numbers, irrational numbers, and whole numbers.
In this chapter, we'll get an introduction to the different types of numbers and to all
the concepts related to it. The most basic type of classification of numbers are the
natural numbers. Natural numbers include the symbols as 1,2,3,4,5... and so on.
They are often referred to as ‘counting numbers’. Natural numbers do not include 0
or any negative numbers, as well as any decimals. An easy way to remember it is
to think of it like this: we all naturally count things starting from one, and go on to
two, three, four, five, six, and so on. But we rarely count starting from zero. This is
the most basic classification of numbers, it can be denoted as N. The next layer of
numbers are the whole numbers. Whole numbers can often be denoted using this
symbol (W). Whole numbers include all natural numbers and it also includes zero
(0). Instead of starting from 1, the whole numbers start from 0. The set of whole
numbers includes natural numbers, and this means that any natural number is also
considered a whole number. But not necessarily, the other way round, since zero is
not a natural number. The next classification of numbers is called integers. Integers
can often be denoted using symbol Z. Integers include all the same numbers called
as whole numbers, and they also include all the negatives of them. But integers do
not include decimals or fractions of numbers. The next classification of numbers is
called rational numbers. It can be denoted using this symbol: Q. And again, the set
of rational numbers encompasses all sets of numbers that we have mentioned so
far, as well as decimals and fractions. However, the decimal numbers must be
numbers that can be expressed as a fraction p/g, where p and q are integers, and g
is not 0. If we think of number x, and it is a natural number, can we assume that it
Is also a rational number? Definitely, and we can also assume that it is a whole
number, since that is a bigger set. We can even assume that it is an integer since it
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Is even a bigger set. And finally, we can also assume that it is a rational number,
since rational numbers are a bigger set. We can compare this situation to
something like this. If we take some person in Tokyo, can we also assume that this
person is in Japan? Obviously, we can! And would it be correct to assume that this
person is also in Asia? Absolutely, since Tokyo is in Japan, and Japan is in Asia.
And finally, would it be OK to assume that this person is on the Earth? Of course,
because the Earth is even a bigger set than Asia. 37 But there is a completely
different set of numbers that is not within any of these. This set of numbers cannot
be expressed as a fraction. This set is completely separate from rational numbers
altogether. We can call them irrational numbers and denote them using symbol P.
An example of an irrational number would be m. We know that m is a never-
ending number that does not repeat with a constant decimal or any pattern fashion.
And this is what makes it irrational. V2 also turns out to be an irrational number
since it cannot be expressed as a fraction. A complex number is a number that can
be expressed in the form (a + bi) where a and b are real numbers, and i is a solution
of the equation x2 = —1. Because no real number satisfies this equation, 1 is called
an imaginary number. Complex numbers have a real part and an imaginary part.
And lastly, the definition or real number is the last classification that we will
consider. Real numbers are simply all of the rational and irrational numbers.
Positive or negative, large or small, whole numbers or decimal numbers are all real
numbers. They are called "Real Numbers" because they are not imaginary
numbers. We denote them using symbol R.

AFTER TEXT TASKS

Task 5.

Answer the following questions.

1. What is the oldest and the most basic type of classification of numbers?
2. How is the set of natural numbers denoted? 3. What is the difference between
the classifications of natural and whole numbers? 4. Is the set W included into the
set N? 5. How can the set of rational numbers be denoted? 6. What is the definition
of a rational number? 7. If we take some person in Japan, can we also assume that
this person is inTokyo? 8. Can irrational numbers be represented as the ratio of two
integers? 9. What are the examples of irrational numbers? 10. How can real
numbers be defined and how are they denoted?

Task 6.

Give Russian equivalents to these word combinations.

1. they are often referred to as 2. as well as 3. it can be denoted as 4. the set
of whole numbers 5. the other way round 6. since zero is not a natural number
7. something like this 8. Cannot be expressed as a fraction 9. a never-ending
number 10. this is what makes it irrational

Task 7.

Find English equivalents to the following word combinations.

1. umcna, wcmoib3yeMble HJisi cueTra 2. camas MpocTas Kiaccudukauys
YHCelI 3. B TOUHOCTH TaKOM, KaK 4. MHOXKECTBO IIEJIBIX YHCEN 5. HO HE 0053aTEIbHO
ObIBaeT HA0OOPOT 6. YacTo 0003HAUAETCS KaK 7. BKJIIOYAeT B ce0sl BCE MHOXKECTBA
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qrcen 8. MOXKET OBbITh BBIPAXKEHO Kak ApoOb 9. BEpHO JM MPEANOTIOKHUTH, UTO...
10. uMeHHO 3TO ACIACT YUCIIO TT UppaAllMOHaJIbHBIM

Task 8.

Match the terms with their definitions.

Ne Term Definition

1 natural numbers a a number with no fractional part 2 fraction b designating
a quantity less than zero 3 integer ¢ any collection of objects (elements) 4 rational
d positive integers used as counting numbers 5 negative e a numerical quantity that
Is not a whole number 6 set f a number that can be expressed as a quotient of two
integers 7 imaginary number g a number that cannot can be expressed as a quotient
of two integers 8 irrational h a number that, when squared, has a negative result

Task 9.

Mark the sentences true (T) or false (F).

1. The most basic type of classification of numbers are the whole numbers.
2. Natural numbers do not include any decimals. 3. According to the text, natural
numbers include 0. 4. Whole numbers include all natural numbers, zero and
negative numbers. 5. Integers include some kinds of fractions. 6. Any rational
number can be expressed as a fraction p/q, where p and g are integers. 7. The set of
rational numbers is included into natural numbers. 8. If we take some person in
Tokyo, we can also assume that this person is in Japan. 9. m is a never-ending
irrational number. 10. Real numbers comprise all numbers, including irrational
ones.

Task 10.

Insert the necessary word from the chart into the gaps. Some words can be
used more than once. positive, decimals, encompasses, natural, zero, rational,
integers, Japan, denoted negative, assume, fractions

1. The most basic type of classification of numbers are the (1) ... numbers.
39 2. Natural numbers do not include (2) ... or any (3) ... numbers, as well as any
decimals. 3. Whole numbers include all (4) ... numbers and also include (5) ... .
4. The set of integers does not include (6) ... or (7) ... of numbers. 5. The set of (8)

.. numbers can be denoted using this symbol: Q. 6. The set of rational numbers
(9) ...all sets of numbers that we have mentioned so far, as well as decimals and
(10) ... . 7. All (11) ... numbers can be expressed as a fraction p/q, where p and q
are (12) ..., and q is not 0. 8. If we think of number x, and it is a natural number,
can we assume that it is also a (13) ... number? 9. If we take some person in
Tokyo, would it be correct to (14) ... that this person is in (15) ...? 10. Irrational
numbers are (16) ... using symbol P.

Task 11.

Look through the text again. Make up a plan for the text.

Task 12. Render Text A according to the plan using mathematical terms.

Task 13. Translate the sentences from Russian into English.

1. HarypanbHble yuciia BKJIOYAOT CUMBOJBI 1,2,3,4, 5... u Tak naiee.
2. HarypanbHble uyncna He BKIO4YarOT 0 WM OTpUUATENIbHBIE YHUCJIA, a TaKKe
JeCATUYHbIe JIpoOu. 3. DTO caMasi OCHOBHas KjacCU(PUKAIMS YUCEeN, €€ MOXKHO
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00o03HaunTh Kak N. 4. Llenbie uncna BKIIOYAIOT B ce0sl BCce HaTypaJbHbIE YHCIa, a
TAaKKC HYJIb. 5. JIroGoe HATypaJdbHOC YHCIIO TAKKC CUHUTACTCA LECJIbIM YHCJIOM, HO
He 00s13aTeILHO HaO60pOT, ITOCKOJIBKY HYJIb HC ABJIACTCA HATYPAJIBHBIM YU CJIIOM. 6.
MHOXXECTBO IHENBIX YHCENI 4YacTo 00O3HayaeTcs ¢ IMoMoIbio cumBoia Z. 7. B
MHOKECTBO LCJIBIX YHCCI HE BKIKYAKTCA IlpO6I/I. 8. PaHI/IOHaJIBHLIe qHuciia
0003HAYaAIOTCA CHUMBOJIOM Q 9. MHOXecTBO PaduOHAJIBHBIX YHCCII BKIIIOYACT B
ce0s Bce MHOYKECTBA qUCCJI, KOTOPBIC MbI YIIOMAHYJIN 10 CHUX IIOP, a4 TAKIKC I[p06I/I.
40 10. Bce panmoHanbHbBIE YKCIa MOXHO BBIPa3UTh Kak apodb p / q, TAe p U q -
nenble yucna, a q He pasHo 0. 11. Ecim mbl 3aragaemM HaTypaJlbHOE YMUCIO X, TO
OyZeT J1 OHO SABIATHCS PALMOHAIBHBIM? 12. DTy CUTyallI0 MOXXHO CPaBHHUTH CO
cinenyroomen. Eciam B34Th KaKOrO-TO 4enoBeKa B TOKMO, MOKHO YTBEPKIATh, YTO
OH Haxomutrcs B SnoHun, mnockonbkKy Tokmo - cromuua SAnonwwm.
13. HppauuoHanpHble YWCIa HEIb3d BBIPA3UTh C MOMOLIbIO Jpodu. 14.
[IpumepamMu UppaLMOHAIIBHBIX YKUCEN SBIISIOTCS \2 u m. 15. JlelicTBUTEBHBIE
YHciIa BKJIIOYAIOT B ce0sl Bce PaluOHAJIBHBIC U UPPALHNOHAJIBHBIC YHUCJIA.

Task 14.

Read the words and try to remember the pronunciation.

1. circumference [so'kamfarans ] — okpykHOCTB, JUTMHA OKPYXKHOCTH 2. ratio
['rerfiov] — cootHomieHue, kodddunuent, mnpomopums 3. Babylonian
[ baebr'lovnion] — BaBmimonckuit 4. hexagon [ heksag(e)n] — mrectuyroapHuK
5. Rhind papyrus [raind po'pairas] — mammpyc Axmeca 6. Archimedes
['akr'mi:des] — Apxumen 7. accuracy [ akjorasi] — Tounocts 8. ensuing [mn'sju:in]
— nocaeayromuid 9. Srinivasa Ramanujan [ 'srint Va:so ‘romani ja:n] — CpuHuBaca
Pamanymkan 10. pendulum [ 'pendjolom] — masTHHK

Task 15.

Read Text B. Translate it from English into Russian.

Text B

NUMBER & 7 in mathematics, the ratio of the circumference of a circle to
its diameter. The symbol r was devised by British mathematician William Jones in
1706 to represent the ratio and was later popularized by Swiss mathematician
Leonhard Euler. Because m is irrational (not equal to the ratio of any two whole
numbers), its digits do not repeat, and an approximation such as 3.14 or 22/7 is
often wused for everyday calculations. To 39 decimal places, m is
3.141592653589793238462643383279502884197. The Babylonians (c. 2000
BCE) used 3.125 to approximate mr, a value they obtained by calculating the
perimeter of a hexagon inscribed within a circle and assuming that the ratio of the
hexagon’s perimeter to the circle’s circumference was 24/25. The Rhind papyrus
(c. 1650 BCE) indicates that ancient Egyptians used a value of 256/81 or about
3.16045. Archimedes (c. 250 BCE) took a major step forward by devising a
method to obtain 7 to any desired accuracy, given enough patience. By inscribing
and circumscribing regular polygons about a circle to obtain upper and lower
bounds, he obtained 223/71 < m < 22/7, or an average value of about 3.1418.
Archimedes also proved that the ratio of the area of a circle to the square of its
radius is the same constant. Over the ensuing centuries, Chinese, Indian, and Arab
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mathematicians extended the number of decimal places known through tedious
calculations, rather than improvements on Archimedes’ method. By the end of the
17th century, however, new methods of mathematical analysis in Europe provided
improved ways of calculating m involving infinite series. For example, Sir Isaac
Newton used his binomial theorem to calculate 16 decimal places quickly. Early in
the 20th century, the Indian mathematician Srinivasa Ramanujan developed
exceptionally efficient ways of calculating = that were later incorporated into
computer algorithms. In the early 21st century, computers calculated m to
31,415,926,535,897 decimal places, as well as its two-quadrillionth digit when
expressed in binary (0). it occurs in various mathematical problems involving the
lengths of arcs or other curves, the areas of ellipses, sectors, and other curved
surfaces, and the volumes of many solids. It is also used in various formulas of
physics and engineering to describe such periodic phenomena as the motion of
pendulums, the vibration of strings, and alternating electric currents.

AFTER TEXT TASK

Task 16.

Answer the following questions on Text B.

1. What does T mean? 2. Who was m devised by? 3. What approximation of
7t is often used for everyday calculations? 4. What number did Babylonians use to
approximate m? 5. Why did the Rhind papyrus indicate? 6. What major step
forward did Archimedes take? 7. What did he also prove? 8. What did new
methods of mathematical analysis in Europe provide? 9. What did Newton use to
calculate 16 decimal places quickly? 10. Who developed exceptioally efficient
ways of calculating m early in the 20th century? 11. What progress in calculating
was reached in the early 21st century? 12. In which formulas of physics and
engineering 7 is used?

Part 2

NUMERATION SYSTEMS

Task 1.

In pairs, discuss the following questions. Try to prove your idea. Express
your attitude to the received response, your agreement or disagreement with the
partner's opinion.

1. Why do you think we have a numeration system based on ten digits? 2.
What numeration system is used in computers? 3. What kinds of numbers do you
know?

Task 2.

Practise reading the following words.

Ne Word Transcription

1 ancient ['einfont] npeBumit 2 awkward ['okword] rpomo3akui,
Heyktokuid 3 binary ['bamnort] nBowunsni 4 digit [ did3it] 1) uudpa 2) manen
5 Egyptian [1'dzipfn] erunmerckuit 6 hieroglyphics [ harora'glifiks] meporiuds
7 Mesopotamia [ mesopa‘teimio] Meconotamust 8 society [So'sarsti] oGrecTBo
9 toe [tou] manen Ha Hore 10 worthwhile [ w3:r0 'wail] crosmuii Task 3. Study and
remember the following words and expressions. Ne Word / Expression
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Transcription Translation 1 ruler ['ru:lor] mpasurens 2 to record ['reko:d]
3anuchiBaTh 3 ceremonial mace [seri'mounial] uepemonunansHas Oynasa 4 the art
of counting [81: ‘a:t ov 'kavnti] uckyccTBo cuera 5 system of numeration [ 'sistom
ov nju:moa 'rerf(a)n] cucrema cumcienus 6 crude [kru:d] ceipoii, HegOpaObOTaHHBII
7 clumsy ['klamzi] rpomosaxuii 8 related to [ri'lertid to] oTtHoCsmUMIiCS K Yemy-
6o 9 give a deeper insight ['giv o 'diipo 'msart] mate 6ojee riaybokoe
IMpCaACTAaBJICHUC

Task 4.

Read and translate Text A using a dictionary if necessary.

Text A

ANCIENT NUMERATION SYSTEMS

More than 5000 years ago an Egyptian ruler recorded, perhaps with a bit of
exaggeration, the capture of 120, 000 prisoners, 400, 000 oxen and 1, 422, 000
goats. The event was inscribed on a ceremonial mace which is now a museum in
Oxford, England. The ancient Egyptians developed the art of counting to a high
degree, but their system of numeration was very crude. For example, the number
1,000 was symbolized by a picture of lotus flower, and the number 2,000 was
symbolized by a picture of two lotus flowers growing out of a bush. Although
these systems called hieroglyphics permitted the Egyptians to write large numbers,
the numeration system was clumsy and awkward to work with. For instance, the
number 999 required 27 individual marks. 43 In our system of numeration we use
ten symbols called digits — 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 — and combinations of these
symbols. Our system of numeration is called decimal, or base-ten system. There is
little doubt that out ten fingers influenced the development of a numeration system
based on ten digits. Other numeration systems were developed in early cultures
and societies. Two of the most common were the base five-system, related to the
number of fingers on one hand, and the base twenty-system, related to the number
of fingers and toes. In some languages the word for ‘five’ is the same as the word
for ‘hand’, and the word for ‘ten’ is the same as the word for ‘two hands’. In
English the word ‘digit’ is the synonym for the word ‘finger’ — that is, ten digits,
ten fingers. Another early system of numeration was a base-sixty system developed
by Mesopotamians and used for centuries. These ancient people divided the year
into 360 days (6 x 60); today we still divide the hour into 60 minutes and the
minute to 60 seconds. Numeration system of current interest include a binary, or
base-two system used in electronic computers and a base-twelve, or duodecimal
system. It is worthwhile to become familiar with the principles of the base-twelve
numeration system and with those of base-two, base five and other systems.
Working with other bases gives you deeper insight into the decimal system you
have used since childhood.

AFTER TEXT TASKS

Task 5.

Answer the following questions.

1. What information did an Egyptian ruler order to record about 5000 years
ago? 2. What kind of numeration system did ancient Egyptians have? 3. Did the
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system permit the Egyptians to write large numbers? 4. How many digits does our
numeration system use? 5. What influenced the development of our numeration
system? 6. What other numeration systems were developed in early cultures and
societies? 7. What systems were the most common of them? 8. Which word is the
word ‘digit’ the synonym for in English? 9. What numeration system was
developed by Mesopotamians? 10. What field is binary numeration system used
nowadays?

Task 6.

Give Russian equivalents to these words or word combinations.

1. with a bit of exaggeration 2. to a high degree 3. permitted to write large
numbers 4. awkward to work with 5. base-ten system 6. the most common 7. there
is little doubt that 44 8. related to to the number 9. numeration system of current
interest 10. to become familiar Task 7. Find the English equivalents to the
following words and word combinations. 1. ¢ HekoTOpo#i JoJieH IpeyBeTnUeHuUs 2.
OBLIO BBICEYECHO Ha HepeMOHHaHLHOﬁ 6yJ1aBe 3. I/I306pa)KaTBCH B BHUJEC LOBCTKa
joToca 4. I'poOMO3IKas U Heyz[06Ha51 B MCIIOJIL30BAHUU 5. CUCTEMa CUMCICHHS C
ocHoBanueM 10 6. HeT COMHEHUII B TOM, 4TO 7. MCCTUACCATHUPUYIHAA CHCTCMaA
cUuCJIeHus &. ABCHAALATCpHUYHAA CHCTCMaA CYUHCICHUA 9. HpeI[CTaBJISIIOIHI/Iﬁ
uHTepec B AaHHbIH MomeHT 10. ciaeayer o3HakoMuThes (¢) 11. momyuuth Oosee
riyookoe npezcTaBieHue (0)

Task 8.

Match the terms with their definitions.

Ne Term Definition

1 exaggeration a constructed in a primitive way 2 numeration system b any
of the five digits at the end of the human foot 3 crude c a statement that represents
something as better or worse than it really is 4 clumsy d worth of spending time 5
toe e a mathematical notation for representing numbers 6 duodecimal system f
difficult to handle or use 7 worthwhile g a system of counting or numerical
notation that has twelve as a base

Task 9.

Mark the sentences true (T) or false (F).

1. The event was inscribed on a ceremonial mace which is now a museum in
Cambridge, England 2. The ancient Egyptian system of numeration was imperfect.
3. This system did not permit the Egyptians to write large numbers. 4. In our
numeration system we use nine digits and zero. 5. It’s doubtful that our ten fingers
influenced the creation of our numeration system. 6. The two most common
systems in the ancient world were the base five-system and base fifteen systems.
7. Base-sixty system developed by ancient Indians. 8. Nowadays we still divide the
hour into 60 minutes. 9. Duodecimal system is currently used in electronic
computers. 10. It is no use to become familiar with the principles of other
numeration systems.

Task 10.

Insert the necessary word from the chart into the gaps.
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Mesopotamians, related, hieroglyphics, binary, numeration, hand, digit,
counting, divide, inscribed, duodecimal

1. The ancient Egyptians developed the art of (1) ... to a high degree. 2. A
base-sixty system was developed by (2) ... and was used for centuries. 3. The
event was (3) ... on a ceremonial mace. 4. These systems called (4) ... permitted
the Egyptians to write large numbers. 5. In our system of (5) ... we use ten
symbols called digits. 6. Base five-system is (6) ... to the number of fingers on one
hand. 7. In some languages the word for ‘five’ is the same as the word for (7)°...".
8. In English the word (8) ‘... is the synonym for the word ‘finger’. 9. Today we
still (9) ... the hour into 60 minutes. 10. Numeration system of current interest
include a (10) ... and a (11) ... system.

Task 11.

Match the beginnings and the endings of the sentences.

Ne Beginnings Endings

1 Although hieroglyphics permitted the Egyptians to write large numbers, a
the development of a numeration system based on ten digits. 2 The number 1,000
was symbolized b the number of fingers on one hand. 3 The event was inscribed on
a ceremonial mace c the synonym for the word ‘finger’. 4 There is little doubt that
out ten fingers influenced d which is now a museum in Oxford, England. 5 The
base five-system was related to e to the number of fingers and toes. 6 The base
twenty-system was related f deeper insight into the decimal system. 7 In English
the word ‘digit’ is g the numeration system was clumsy and awkward to work
with. 8 Working with other bases gives you h by a picture of lotus flower.

Task 12.

Translate from Russian into English.

1. JIpeBHHE eTHNTSIHE Pa3BWIIA UCKYCCTBO CUYETa, HO UX CHCTEMa CUHUCIICHUS
Obima o4yeHb npumutuBHOW. 2. Hampumep, umcio 1 000 cHMBOIU3HPOBAIOCH
M300paKEHUEM IIBETKa JioToca. 3. XOTs 3Ta CUCTeMa IMO3BOJISUIA ETUITSHAM
nycath OOJBINME YHCIIa, OHA ObLTa HEYKITIOKEHW M HeynoOHou B pabore. 4. B
HaIlle CHUCTEeME CYHCICHHUS Mbl HCIOJb3YeM JEeCATh CHMBOJIOB, Ha3bIBAEMbBIX
mudpaMu, 1 KOMOMHAIIMM STUX CHUMBOJIOB. 5. HecoMHEHHO, YTO HaIlld JECSTh
najableB MOBJIMUIM HAa PAa3BUTHE CUCTEMbI CUMCIICHHUS, OCHOBAHHOW Ha JCCSTH
mudppax. 46 6. JIByms Hamboisiee pacrnpOCTPAaHEHHBIMU CHCTEMaMU CUHUCICHUS
OBLITM TIATHPUYHAS CUCTEMA, CBSI3aHHAS C KOJMYECTBOM MaNbIICB HA OJHOU PYKE,
JBaIIIATUPUYHAS CHCTEMa, CBSA3aHHAs C KOJUYCCTBOM ITaJIbIIEB HA PyKaX M HOTax.
7. B anrnmiickom si3bike cioBo "digit" sBaseTcs cuHOHMMOM cioBa "finger", To
€CTh JecATh HUdp - AecATh maiblieB. 8. Jpyroil paHHell cHUCTEMON CUUCICHUS
OblTa IIECTUICCATUPUYHAS CHUCTEMa, pa3paboTaHHas MecomoTamuamu. 9. DTu
JIpeBHUE oAU Jenuiau roa Ha 360 aHeit (6 x 60); cerojHs Mbl MO-NPEKHEMY
nenuMm yac Ha 60 mMuHYT, a MuHYTYy — Ha 60 cekyHn. 10. B Hacrosimee Bpems
WHTEpPEC TMPEACTABISICT JBOWYHAS CHCTEMa CYHUCJICHHS, WCIOIb3yemMas B
AJIEKTPOHHBIX KOMIIBIOTEPaX.

Task 13.

Write out key words from the text.
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Task 14.

Use the key words of the text to make up the outline of the text.

Task 15.

Write out the main idea of the text. Be ready to speak about it.

Task 16.

Retell Text A.

Task 17.

In pairs, take turns to interview your partner about different numeration
systems. What questions do you think are the most relevant?

Task 18.

Write a short essay on the suggested topics. 1. Numeration systems used in
the ancient cultures. 2. Binary numeration system. 3. The reasons for the origin of
decimal system.

Task 19.

Read the words and try to remember the pronunciation.

1. digit ['did3it] — umdpa, paspsa 2. hexadecimal [ heksa'desiml] —
nmrecTHaaaTepuunelid 3. switch [switf] — nepexmtouarens, kommytarop 4. digitize
['did3itaiz] — mpeoOpazoBbiBaTh B IdpoByto ¢dopmy 5. discrete [dr'skriit] —
JMCKPETHBIN, OTBJICYCHHBIH, abcTpakTHbI 6. grid [grid] — cetka 7. expanded
[1k'spandid] — pacmupennsiii 8. storage space ['sto:ridz 'SpeiS] — mpocTpaHCTBO
1Sl XxpaneHust 47

Task 20.

Read Text B. Translate it from English into Russian.

Text B

BINARY NUMBER SYSTEM

The binary number system, also called the base-2 number system, is a
method of representing numbers that counts by using combinations of only two
numerals: zero (0) and one (1). Computers use the binary number system to
manipulate and store all of their data including numbers, words, videos, graphics,
and music. The term bit, the smallest unit of digital technology, stands for "Blnary
digiT." A byte is a group of eight bits. A kilobyte is 1,024 bytes or 8,192 bits.
Using binary numbers, 1 + 1 = 10 because "2" does not exist in this system. A
different number system, the commonly used decimal or base-10 number system,
counts by using 10 digits (0,1,2,3,4,5,6,7,8,9)s0o 1 + 1 =2 and 7 + 7 = 14. Another
number system used by computer programmers is the hexadecimal system, base-16
, Which uses 16 symbols (0,1,2,3,4,5,6,7,89,AB,CD,EF),so1l+1=2and 7 +7
= E. Base-10 and base-16 number systems are more compact than the binary
system. Programmers use the hexadecimal number system as a convenient, more
compact way to represent binary numbers because it is very easy to convert from
binary to hexadecimal and vice versa. It is more difficult to convert from binary to
decimal and from decimal to binary. The advantage of the binary system is its
simplicity. A computing device can be created out of anything that has a series of
switches, each of which can alternate between an "on™ position and an "off"
position. These switches can be electronic, biological, or mechanical, as long as
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they can be moved on command from one position to the other. Most computers
have electronic switches. When a switch is "on" it represents the value of one, and
when the switch is "off" it represents the value of zero. Digital devices perform
mathematical operations by turning binary switches on and off. The faster the
computer can turn the switches on and off, the faster it can perform its calculations.
Bits are a fundamental element of digital computing. The term "digitize™ means to
turn an analog signal—a range of voltages—into a digital signal, or a series of
numbers representing voltages. A piece of music can be digitized by taking very
frequent samples of it, called sampling, and translating it into discrete numbers,
which are then translated into zeros and ones. If the samples are taken very
frequently, the music sounds like a continuous tone when it is played back. A black
and white photograph can be digitized by laying a fine grid over the image and
calculating the amount of gray at each intersection of the grid, called a pixel . For
example, using an 8-bit code, the part of the image that is purely white can be
digitized as 11111111. Likewise, the part that is purely black can be digitized as
00000000. Each of the 254 numbers that fall between those two extremes
(numbers from 00000001 to 11111110) represents a shade of gray. When it is time
to reconstruct the photograph using its collection of binary digits, the computer
decodes the image, assigns the correct shade of gray to each pixel, and the picture
appears. To improve resolution, a finer grid can be used so the image can be
expanded to larger sizes without losing detail. 48 A color photograph is digitized in
a similar fashion but requires many more bits to store the color of the pixel. For
example, an 8-bit system uses eight bits to define which of 256 colors is
represented by each pixel (28 equals 256). Likewise, a 16-bit system uses sixteen
bits to define each of 65,536 colors (216 equals 65,536). Therefore, color images
require much more storage space than those in black and white.

AFTER TEXT TASKS

Task 21.

Answer the questions on Text B.

1. What is the binary number system? 2. What does the term ‘bit’ stand for?
3. How many symbols does the hexadecimal system use? 4. What does
programmers use the hexadecimal number system for? 5. What 2 values can
switches have? 6. What does the term "digitize"” mean? 7. How can a piece of
music be digitized? 8. What is used to digitize a black and white photograph? 9.
How can we improve the resolution? 10. What is the difference between digitizing
black and white photo and a color photo?

Task 22.

Make up a plan for the text and write a summary.

Unit 4.

ARITHMETIC

“Arithmetic is a kind of knowledge in which the best natures should be
trained, and which must not be given up.” — Plato

Part 1

BASIC ARITHMETIC OPERATIONS
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Task 1.

In pairs, discuss the following questions. Try to prove your idea. Express
your attitude to the received response, your agreement or disagreement with the
partner's opinion.

1. Can people live without numerals? 2. What is Arithmetic from your point
of view? 3. What are the main operations of arithmetic? 4. What arithmetic
properties do you know?

Task 2.

Study and remember the following words and expressions.

ADDITION [2'difn] — cmosxkerne 3 + 2 =53 & 2 + 5 = Addends ['adendz]
Plus sign [plas 'sain] Sum [sam] Equals sign ['i:kwalz 'sain] ciiaraemsie 3HaK 1miroc
CyMMa 3HaK paBCHCTBA

SUBTRACTION [sab'treekfn] — Berumranme 3 — 2 = 1 3 — 2 1 Minuend
['minjuend] Minus sign ['marmnas ‘sain] Subtrahend [ sabtro’hend] Difference
['difrans] ymeHbImaemMoe 3HaK MUHYC BBIYMTAEMOE PA3HOCTh

MULTIPLICATION ['maltiplikerf(a)n] — ymuoxenne 3 x2=63 x263 &
2 Multiplicand [ 'maltiplikand] Multiplication sign ['maltiplrkerf(e)n 'sain]
Multiplier ['maltiplara] Product ['prodakt] Factors [‘fektoz] wmHOXHMOE
(MHOXUTENb 1) 3HAK YMHOXKCHHMSI MHOXXHUTENb (MHOXXHTENb 2) TPOM3BEICHHUEC
COMHOXHUTEIN

DIVISION [dr'vizon] — nmenenume 6: 2 = 3 6: 2 3 Dividend ['dividend]
Division sign [di'vizon 'sain] Divisor [dr'vaizo] Quotient ['kwouf(o)nt] aenmumoe
3HAK AEJICHUS AeJIUTENIbL YacTHOe 50

Task 3.

Read and translate Text A using a dictionary if necessary.

Text A

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 summands) 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 subtraction is the
inverse operation of addition since 5+ 2 =7 and 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 multiplicand.
There is also a multiplier. It is the number by which we multiply. If we multiply
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
multiplier, 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
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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 contained 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.

AFTER TEXT TASKS

Task 4.

Answer the following questions.

1. What are the four basic operations of arithmetic? 2. What mathematical
symbols are used in these operations? 3. What are inverse operations? 4. What is
the remainder? 5. How can division be checked? 51

Task 5.

Match the terms in Column A with their Russian equivalents in Column B.
Column A Column B 1 addend (summand) a ymensimaemoe 2 Subtrahend b
cimaraemoe 3 minuend ¢ gactaoe 4 multiplier d ypaBuenue 5 multiplicand e
nenmumoe 6 quotient f muoxxumoe 7 divisor g ocratok 8 dividend h obGpatHoe
neiicreue 9 remainder i gemute 10 inverse operation j Berantaemoe 11 equation k
pasnocth 12 product | mpoussenenue 13 difference m muoxurens 14 subtract n
nenurtenb 15 add 0 ymuosxkats 16 divide p BerauTars 17 multiply q cknagpiBatsh

Task 6.

The italicized words are all in the wrong sentences. Correct the mistakes.

1. Multiplication is an operation inverse of subtraction. 2. The product is the
result given by the operation of addition. 3. The part of the dividend which is left
over is called the divisor. 4. Division is an operation inverse of addition. 5. The
difference is the result of the operation of multiplication. 6. The quotient is the
result of the operation of subtraction. 7. The sum is the result of the operation of
division. 8. Addition is an operation inverse of multiplication.

Task 7.

Complete the following definitions.

Pattern: The operation, which is the inverse of addition, is subtraction.

1. The operation, which is the inverse of subtraction, is . 2. The
guantity, which is subtracted, is . 3. The result of adding two or more
numbers, is . 4. The result of subtracting two or more numbers, is

. 5. To find the sum is . 6. To find the difference is .
The quantity number or from which another number (quantity) is subtracted is

. 8. The terms of the sum is . 52 9. A number that is divided is

. 10. The inverse operation of multiplication is . 11. A number that
must be multiplied is . 12. A number by which we multiply is :
13. A number by which we divide . 14. A part of the dividend left over
after division is . 15. The number, which is the result of the operation of
multiplication, is
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Task 8.

Match the answers to the following questions.

No Question Answer 1 What is the result of addition called? a Remainder 2
What is the result of subtracting whole numbers called? b Zero 3 What arithmetic
operation is usually used to check the answer of addition? ¢ Product 4 What is the
result of multiplication called? d Meaningless 5 What is the result of division
called? e Sum 6 What is the product of any number multiplied by zero? f Quotient
7 What is the name of the part that is left over after the dividend has been divided
equally? g Difference 8 What can we say about the following operation “n:0” for
all values of n? h Subtraction

Task 9.

Read the following equations aloud. 7 + 5 = 12 is read seven plus five equals
twelve seven plus five is equal to twelve seven plus five is (are) twelve seven
added to five makes twelve 7 — 5 = 2 is read seven minus five equals two seven
minus five is equal to two seven minus five is two five from seven leaves two the
difference between seven and five is two 5 x 2 = 10 is read five multiplied by two
is equal to ten five multiplied by two equals ten five times two is ten two times five
make(s) ten 10 : 2 =5 is read ten divided by two is equal to five ten divided by two
equals five two into ten goes five times 1. 16 + 22 = 38 2. 280 — 20 = 260 3. 1345
+ 15 = 136015 4. 2017 — 1941 = 76 53 5. 15200 — 1300 + 738 = 14638 6. 70 x 3 =
2107.48 :8=68.3419 x 2=68389.4200:2=2100 10. 750 : 10 x 4 =300

Task 10.

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

Task 11.

In pairs, take turns to interview your partner about the basic operations of
arithmetic. What questions do you think are the most relevant?

Task 12.

Speak on the Topic “Four Basic Operations of Arithmetic”, give your own
examples.

Task 13.

Translate into English in writing.

1. Hucna, KOTOpbIE HY>KHO CIIOKUTb, HA3bIBAIOTCS CJIara€MbIMU, a PE3YJIbTAT
CJIO0KCHUA, TO €CTh YHUCJIO0, IIOJTydJaromeccCs OT CIOKCHHUA, HAa3bIBACTCA CYMMOfI. 2.
Brruuranuem HazbiBaeTCs AecTBUE, TocpencTBoM koToporo (by means of which)
[0 TAaHHOM CyMME€ M OJHOMY CJIara€MOMY OTBICKMBAETCSl JIPYyro€ ciaraemoe. 3.
LII/ICJ'IO, KOTOpPOC YMHOKAKOT, HA3bIBACTCI MHOXHMBIM; 4YHCIO, Ha KOTOPOC
YMHOXAr0T, Ha3bIBACTCA MHOXHTCIICM. 4. PGBYJ'IBTaT lICfICTBI/ISI, TO €CTh 4YHCIIO,
IIOJIy4€HHOE MPU YMHOXKEHUH, Ha3bIBaeTCs INpousBeacHueM. 5. Uuciao, Kotopoe
ACIIAT, HA3bIBACTCA ACIIMMBIM; YHCJI0, HA KOTOPOC ACIIAT, HA3BIBACTCA ACIUTCIICM,
YHUCJI0, KOTOPOC MTOJYy4aCTCA B PC3YJIbTATC ACIICHUS, HA3bIBACTCA YaCTHBIM.

Task 14.

Translate into Russian in writing. Signs of Operations Used in Arithmetic

54



The signs most used in arithmetic to indicate operations with numbers are
plus (+), minus (-), multiplication (%), and division ( : ) signs. When either of these
is placed between any two numbers it indicates respectively that the sum,
difference, product, or quotient of the two numbers is to be found. The equality
sign (=) shows that any indicated operation or combination of numbers written
before it (on the left) produces the result or number written after it.

Task 15.

Read the words and try to remember the pronunciation.

1. property ['propsti] — cBoiictBo 2. equation [rkwerz(e)n] — ypaBHeHwUe,
paBercTBo 3. commutative [ko'mju:totiv] — mepecTaHOBOYHBIN; KOMMYTAIIMOHHBIH
4. associative [o'soufiotiv] — coueraemsrii 5. distributive [dis'tribjutiv] —
pasnenurenbHbIi 54 6. quantity ['kwontit] — Benmmuuna 7. affect ['aefekt] — BmusaTs,
otpasuthes Ha 8. involve [in'volv] — Brimrouats B ceOs 9. describe [dis'kraib] —
oruceiBaTh 10. order ['2:da] — mopsimok

Task 16.

Read Text B. Translate it from English into Russian.

Text B

THE BASIC ARITHMETIC PROPERTIES

Commutative Property The commutative property describes equations in
which the order of the numbers involved does not affect the result. Addition and
multiplication are commutative operations: e 2+3=3+2=5 e 5x2=2x5=10
Subtraction and division, however, are not commutative. Associative Property The
associative property describes equations in which the grouping of the numbers
involved does not affect the result. As with the commutative property, addition and
multiplication are associative operations: e (2+3)+6=2+(3+6)=11 e
(4x1)x2=4%(1x2)=8 Once again, subtraction and division are not associative.
Distributive Property The distributive property can be used when the sum of two
guantities is then multiplied by a third quantity. e (2+4) x3=2x3+4x3=18

AFTER TEXT TASK

Task 17.

Answer the following questions on Text B.

1. What are the basic arithmetic properties? 2. What equations does the
commutative property describe? 3. What equations does the associative property
describe? 4. When is the distributive property used? 5. Which arithmetic operations
are not commutative and associative?

Part 2

ARITHMETIC OPERATIONS OF FRACTIONS

Task 1.

In pairs, discuss the following questions. Try to prove your idea. Express
your attitude to the received response, your agreement or disagreement with the
partner's opinion.

1. What does a fraction represent? 2. Who invented fractions? 3. What
arithmetic operations of fractions do you know?

Task 2. Study and remember the following words and expressions.

55



Ne Word Transcription

1 value ['velju:] 3nauenue 2 equal ['i:kwal] pasueiii 3 term of a fraction
['t3:m of o 'freek[(o)n] uucnurens, 3nameHarens Apodu 4 numerator ['nju:morerts]
yucautenb 5 denominator [dr'nominerts] smamenatens 6 mixed number [mikst
'namba] cMemannoe unciao 7 whole number [houl 'nambs] nienoe uuncio 8 proper
fraction ['props 'freekf(s)n] mpaBumimbhas apoOs 9 improper fraction [1m'propa
'freek [(o)n] HempaBmbHas apoo6s 10 fraction line [lam 'fraek[(o)n] npoGuas uepra

Task 3.

Practise reading the following fractions.

1 2 a half, one half 1 3 a third, one third 1 4 one fourth, a quarter 1 10 one
tenth 2 3 two thirds 3 7 three sevenths 7 2 seven halves

Task 4.

Read and translate Text A using a dictionary if necessary.

Text A

ADDITION, SUBTRACTION, MULTIPLICATION AND DIVISION
OF FRACTIONS

A fraction represents a part of one whole thing! A fraction indicates that
something has been cut or divided into a number of equal parts. For example, a pie
has been divided into four equal parts. If you eat one piece of the pie, you have
taken one part out of four parts. This part of the pie can be represented by the
fraction 14. 56 The remaining portion of the pie, which consists of three of the
four equal parts of the pie, is represented by the fraction 3/4. In a fraction the upper
and lower numbers are called the terms of the fraction. The horizontal line
separating the two numbers in each fraction is called the fraction line. The top term
of a fraction or the term above the fraction line is called the numerator; the bottom
term or the term below the fraction line is called the denominator. To add fractions
having the same denominator (like fractions) add their numerators and write the
sum over the common denominator (do not add the denominators). Reduce the
resulting fraction to lowest terms. To add fractions having different denominators
(unlike fractions) the fractions must be changed to equivalent fractions which have
the same or a common denominator. The least number which will be a common
denominator, for example, of 2/3 and 3/5 is 15, 15 is the least common
denominator, or lowest common denominator of 2/3 and 3/5. The least common
denominator is sometimes denoted by the letters L.C.D. To subtract fractions
having the same denominator subtract the numerators and write the difference over
the common denominator (do not subtract denominators). To subtract fractions
having different denominators first change the fractions to equivalent fractions
having a common denominator. To subtract the fractions when they have a
common denominator, subtract the numerators and write the difference over the
denominator. To multiply a mixed number and a fraction: 1) reduce the fraction to
its lowest terms; 2) change the mixed number to an improper fraction; 3) multiply
the two numerators to obtain the numerator of the answer; 4) multiply the
denominators to obtain the denominator of the answer; 5) reduce the fraction
obtained when possible. Reduction can be done by dividing a numerator and a
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denominator by the same number. The numbers that are divided are crossed out,
and the quotients are written as the new numerator and the new denominator. To
divide a whole number by a fraction, multiply the whole number by the
denominator of the fraction and divide the result by the numerator of the fraction.
Changing Fractions The numerator and denominator of a fraction may be
multiplied by the same number without changing the value of the fraction. The
resulting equivalent fraction is actually the same fraction expressed in higher
terms. To change a mixed number to an improper fraction we must: 1) multiply the
denominator of the fraction by the whole number; 2) add the numerator of the
fraction to the product of the multiplication; 3) write the result over the
denominator. To change an improper fraction to a whole or a mixed number we
must divide the numerator by the denominator. If there should be a remainder,
write it over the denominator. The resulting fraction should then be reduced to its
lowest terms. To change a whole number to an improper fraction with a specific
denominator: 1) multiply the specific denominator and the whole number; 2) write
the result over the specific denominator. 57 Fractions can be compared. To
compare unlike fractions we must change them to equivalent fractions so that all
have like denominators. When fractions have different numerators but the same
denominator, the fraction having the largest numerator has the greatest value.
When fractions have different denominators but the same numerator, the fraction
having the largest denominator has the smallest value.

AFTER TEXT TASKS

Task 5.

Answer the following questions.

1. What does a fraction represent? 2. What do we call “the terms of
fractions”? 3. What is the numerator? 4. What is the denominator? 5. What should
one do in order to add fractions having the same denominator? 6. What should one
do in order to add fractions having different denominators? 7. What should one do
in order to subtract fractions having the same denominator? 8. What should one do
in order to subtract fractions having different denominators? 9. How do you
multiply fractions having the same denominators? 10. How do you multiply
fractions having different denominators? 11. How do you multiply a mixed number
and a fraction? 12. What is an equivalent fraction? 13. How do you change a mixed
number to an improper fraction? 14. How do you change an improper fraction to a
whole number or mixed number? 15. How do you change a whole number to an
improper fraction with a specific denominator? 16. What must you do to compare
unlike fractions? 17. How do you compare fractions?

Task 6.

Look through the text to search for unfamiliar words and try to understand
their general meanings.

Task 7.

Write down the transcription and definitions of unfamiliar words, practice
reading the words and try to remember them.
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Task 8.

Give Russian equivalents to these word combinations.

1. to represent 2. to indicate 4. upper number 5. lower number 6. bottom
term 7. top term 58 8. like fractions 9. unlike fractions 10. common denominator

Task 9.

Find the English equivalents to the following words and word combinations.

1. npobnas depra 2. 3Ha4YeHue ApoOU 3. yMeHbIIaTh 4. pa3laeiauTh 5.
CIIOXUTh, J00aBUTh 6. CpaBHUBATH /. TOJy4aTh, IOCTUTATh &. YacTHoe 9.
HaMMEHBIIUN 00nuii 3HameHarenb 10. O6o3HavaTh

Task 10.

Match the terms with their definitions.

Ne Term Definition

1 a mixed number a the number which is left over in a division in which one
quantity does not exactly divide another 2 like fractions b the process of combining
matrices, vectors, or other quantities under specific rules to obtain their product 3
reduction c fractions which have the same denominator 4 equivalent fractions d a
result obtained by dividing one quantity by another 5 multiplication e different
fractions that name the same number 6 unlike fractions f a number consisting of an
integer and a proper fraction 7 a remainder g fractions with different numbers in
the denominator 8 a quotient h the process of converting an amount from one
denomination to a smaller one, or of bringing down a fraction to its lowest terms 9
numerator i the horizontal line separating the two numbers in each fraction 10
fraction line j the top term of a fraction or the term above the fraction line

Task 11.

Mark true (T) or false (F) sentences.

1. A fraction represents a part of one whole thing! 2. In a fraction the upper
and lower numbers are called the terms of the fraction. 3. The bottom term or the
term below the fraction line is called the numerator. 4. The least common
denominator is sometimes denoted by the letters L.C.D. 5. The numerator and
denominator of a fraction may be multiplied by the same number, but the value of
the fraction changes. 6. When fractions have different numerators but the same
denominator, the fraction having the largest numerator has the greatest value. 7.
When fractions have different denominators but the same numerator, the fraction
having the largest denominator has the greatest value.

Task 12.

Match the beginnings and the endings of the given sentences.

Ne Beginnings Endings

1 To add fractions having the same denominator (like fractions) add their
numerators and a so that all have like denominators. 2 To compare unlike fractions
we must change them to equivalent fractions b divide the result by the numerator
of the fraction. 3 To change an improper fraction to a whole or a mixed number we
must ¢ fractions which have the same or a common denominator. 4 To divide a
whole number by a fraction, multiply the whole number by the denominator of the
fraction and d write the sum over the common denominator (do not add the
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denominators). 5 To subtract the fractions when they have a common denominator,
subtract the numerators and e write the difference over the common denominator
(do not subtract denominators). 6 To subtract fractions having the same
denominator subtract the numerators and f divide the numerator by the
denominator. 7 To add fractions having different denominators (unlike fractions)
the fractions must be changed to equivalent g write the difference over the
denominator.

Task 13.

Fill in the gaps with the words from the box.

A. subtrahend divide denominator product L.C.D. sum When fractions have
a common (1) , they can be added by simply adding the numerators and
writing the (2) over the same denominator. Any fractions with a common
denominator are subtracted by subtracting the numerator of the (3)
fraction from that of the minuend fraction, and writing the remainder over the
common denominator to form the remainder fraction. Thus to add or subtract
fractions, first change them into ones with the (4) , and then add or
subtract the numerators, writing the result as the numerator of a fraction with the
common denominator. This fraction is the desired sum or difference respectively.
To multiply a fraction by a whole number, multiply the numerator by that number,
and write the (5) as the numerator of a new fraction with the same
denominator. This 60 fraction is the desired product. In order to (6) a
fraction by any number, multiply the denominator by that number.

B. affect values principles division same When denominators and
numerators of different fractions are both different, the (1) of the fractions
cannot be compared until they are converted so as to have the (2)
denominators. Since fractions indicate (3) , all changes in the terms of a
fraction (numerator and denominator) will (4) its value (quotient)
according to the general principles of division. These relations constitute the
general (5) of fractions.

Task 14.

Write out key words from the text.

Task 15.

Use the key words of the text to make up the outline of the text.

Task 16.

Write out the main idea of the text. Be ready to speak about it.

Task 17.

Give the summary of Text A.

Task 18.

In pairs, take turns to interview your partner about addition, subtraction,
multiplication and division of fractions. What questions do you think are the most
relevant?

Task 19.

Translate the sentences from Russian into English in writing.
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A. 1. YtoObl crHOXuTh JpoOM C OJAMHAKOBBHIMU 3HAMEHATEISIMH, HAJ0
CJIIOXUTh MX YHUCIHUTENIM M OCTABUTh TOT € 3HaMeHaredb. 2. YTOObI CIIOXHUTH
IpoOu C pa3HbIMU 3HAMEHATENISIMH, HYXXHO NpPEIBAPUTEIHLHO NPUBECTH HUX K
HauMEHbIIIEMY O0IIEMY 3HAMEHATENIO0, CIIOXKUTh UX YACITUTENH U HAUCATh OOIIHMA
3HaMmeHaTenb. 3. UToObl BbIYECTh APOOb U3 JAPOOM, HYKHO MPEABAPUTEIHHO
OPUBECTU ApOOM K HAaWMEHbIIEMYy OOIlEMy 3HaMEHATENI0, 3aTeM U3 YHUCIUTEINs
YMEHBIIEHHOU ApOOU BBIUECTh YUCIUTENh BHIYUTAEMON APOOU U IO MOTYyYEHHON
Pa3HOCTHIO HaMKCaTh OOMIMI 3HaMeHaTeb. 4. UTOOBI YMHOXUTH IpoOb Ha IEI0e
YHUCJIO, HY’)KHO YMHOXHTh Ha 3TO LEJIO€ YHUCIO YHUCIHUTEIb U OCTABUTHb TOT K€
3HaMeHatenb. 5. UToOs! pa3aenuTs ApoOb Ha Ie10€ YHUCIIO0, HY>KHO YMHOXXHUTH Ha
3TO YHUCJIO 3HAMEHATEINb, & YUCIHUTENIb OCTABUTH TOT JKE.

B. 1. UTo6b1 00paTUTh CMENMIAHHOE YUCIIO B HEMPABHIBHYIO APOOb, HYKHO
[[eJI0€ YKCIO YMHOXHTh Ha 3HAMEHaTellb APOoOM, K MPOU3BEICHUIO NMPUOABUTH
YUCIUTEIb M ClIeJlaTh ATy CYMMY YHCIHTENIeM HCKoMoH (sought for) nmpobwu, a
3HaAMEHATENIb OCTaBUThH MpeXHUM. 2. YUTOOBI OOpaTUTh HENMPaBWIBHYIO JpPOOb B
CMEIIaHHOE YKCJIO, HY>)KHO YHCIIUTENb IpoOU pa3iesiuTh Ha 3HAMEHATEeIb U HATH
ocTtarok. 3. YacTHOE MOKaXEeT YMCIIO LENbIX €JUHUL; OCTaTOK HYKHO B3STh B
KAueCTBE YHWCIUTENA, a 3HAMEHATENlb OCTaBUTh NpeXHUM. 4. Eciau uucnurens
OpoOH yMEHBIIUTh B HECKOJIBKO pa3, HE HW3MEHssl 3HamMeHarens, TO JApoOb
YMEHBIIUTCS BO CTOJIBKO k€ pa3. 5. Ecnu umcnurens M 3HaMeHaTenb ApoOu
YBEJIMYHTH B OJJMHAKOBOE YUCIIO Pa3, TO ApOOb HE U3MEHUTCH.

Task 20.

Read the words and try to remember the pronunciation.

1. emergence [I'm3:d3(o)ns] — Bo3uukHoBeHue 2. relationship [ri'lerf(a)nfip]
— oTHomeHue 3. measurement ['mezomoant] — u3mepenue 4. reliable [ri'larob(9)l] —
nocroBepHbiii 5. Babylon ['babilon] — Basuion 6. Egypt ['i:dzipt] — Erumer 7.
approximate [o'proksimert] — npuOnwkeHHbId, npubOIM3UTENbHBIN 8. nautical
['no:tik(a)l] — mopexoaubIii, Mopckoit 9. impetus ['Tmpitas] — To90K, UMITYIIBC

Task 21.

Read Text B.

Translate it from Russian into English.

Text B

NCTOPUA APUPMETHUKU

Uctopust apudmeTuku oxBaThIBa€T MEPUOJ OT BO3HHUKHOBEHHMS CUETa 10
dbopMaTbHOTO OMpeAesiCHUsT Yucea U apudMETHYECKUX OIepaluid HaJl HUMH C
MOMOIIIBIO CUCTEMBbI akCUOM. ApudMeTrKa — HayKa O 4YHCJIaX, UX CBOMCTBaxX U
OTHOIIEHUSIX — SIBJIIETCSL OJTHOM M3 OCHOBHBIX MaTeMaTH4YeCKuX HayK. OHa TECHO
CBs3aHa C anrebpoil u Tteopuert uncen. [[puumHON BOSHMKHOBEHUS apuU(DMETUKU
CTajla TpaKTUYeCKas TMOTPEOHOCTh B Cuére, MPOCTEUIINX HW3MEPECHHSIX W
BbIYKCIICHUSX. [lepBble JOCTOBEpHBIC CBeleHUS 00 apu(pMETUYSCKUX 3HAHUSIX
oOHapy>KeHbl B HWCTOPUUYECKHX TMaMiTHHKaX BaBwimona u JlpeBnero Erwumra,
otHocsmuxcst K III-II TeicsaueneTtnsim no H. 3. bonbliod BkJIag B pa3BUTHE
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apu(MeTUKH BHECIM TpEYeCKHe MaTEeMaTHKH, B YaCTHOCTH muaropeiisl,
KOTOPLBIC IbITAJIUCh C ITIOMOIIBIO YUCCII OIIPEACIINTG BCC 3aKOHOMCPHOCTH MHUpaA. B
CpeILHI/IC BEKa OCHOBHBIMH O0JIACTSIMU IMPUMCHCHUA apI/I(i)MeTI/IKI/I ObLIH TOPTOBJIA
U NpuOIKEHHBIC BBIYUCIICHUSA. ApudMeTHKa pa3BUBajiach B MEPBYIO ouepe/b B
NHpnu u cTpaHax uciama M TOJbKO 3aTeM npunuia B 3anaanyro Eepomy. B XVII
BCKC MOpEXoaHass aCTpPpOHOMHUA, MCXAHHKA, 0oJiee CIIOKHEBIE KOMMCPYCCKHUC
paC‘IéTBI IMOCTAaBUIIN IICPCHA apH(i)MCTI/IKOfI HOBBIC 3aIIPOChI K TCXHHUKC BBIYHCJICHUH
1 JaJIn TOJTYOK K I[aHBHCfIHJeMY Pa3BUTHIO.

UNIT 5.

ALGEBRA

The algebraic sum of all the transformations occurring in a cyclical process
can only be positive, or, as an extreme case, equal to nothing. — Rudolf Clausius

Part 1

ALGEBRA AS A BROAD FIELD OF MATHEMATICS

Task 1.

In pairs, discuss the following questions. Try to prove your idea. Express
your attitude to the received response, your agreement or disagreement with the
partner's opinion.

1. What do you know about the development of algebra as a field of
mathematics? 2. What was characteristic of ancient Mathematics? 3. Where did the
history of algebra begin?

Task 2.

Practise reading the following words.

Ne Word Transcription

1 generic [dzi'nenk] 2 quantities [ kwontitis] 3 indeterminate equation
[1ndr t3:minit 1'kwers(a)n] 4 variable [ 've(o)rab(a)l] 5 solutions [sa'lu: n] 6 derive
[di'rarv] 7 measurement ['mezomont] 8 quadratic [kwp'draetik] 9 formulas
['formjoulo]

Task 3.

Study and remember the following words and proper names.

Ne Word Transcription Translation

1 ancient [‘enfnt] apesuuit 2 Mesopotamian [mesipr termrion]
Meconotamckuii 3 Babylonian [babr'lovnion] BaBuionckuit 4 Egypt [ 1d3ipt]
Erumer 5 Egyptian [1'dzip/n] erunerckuit 7 Alexandria [eelig za:ndrio]
Anekcanapus 8 Diophantus [daro faentas] duodant 9 Al-Khwarizmi [zl karizmi]
Anp Kapusmu 10 Abu Kamil [abu ko'mil] A6y Kamune 11 Islamic [1z'leemik]
ucmamckuii 12 Omar Khayyam ['ovma: ker'jem] Owmap Xaiism 13 Persian
['p3:39n] nepcunckuii 14 polynomial [poli'novmisl] Muorounen 15 astronomer
[os'tronoma] actponom 16 algebraic [&ldsi brenk] anredpanueckumii 17 philosopher
[fi'lpsafa] dumocod 18 Rene Descartes [ri'ner do'ka:t] Pene Jexapt 19 equation
[1'kwerz(a)n] ypaBHEHHE

Task 4.

Read and translate Text A using a dictionary if necessary.

Text A
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HISTORY OF ALGEBRA

A Dbroad field of mathematics, algebra deals with solving generic algebraic
expressions and manipulating them to arrive at results. Unknown quantities
denoted by alphabets that form a part of an equation are solved for and the value of
the variable is determined. A fascinating branch of mathematics, it involves
complicated solutions and formulas to derive answers to the problems posed. The
earliest records of advanced, organized mathematics date back to the ancient
Mesopotamian country of Babylonia and to the Egypt of the 3rd millennium BC.
Ancient mathematics was dominated by arithmetic, with an emphasis on
measurement 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 continued 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 9th 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 16th 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 algebraic ones.

AFTER TEXT TASKS

Task 5.

Answer the following questions.

1. What equations did Egyptian and Babylonian mathematicians learn to
solve? 2. Who continued the traditions of Egypt and Babylon? 3. Who was algebra
developed by in the 9th century? 4. What mathematicians advanced algebra in
medieval times? 5. What was an important development in algebra in the 16th
century? 6. What was the result of this development? 7. What was Rene Descartes’
most significant contribution to mathematics?

Task 6.

Give Russian equivalents to these word combinations.

1. to solve generic algebraic expressions 2. to arrive at results 3. unknown
quantities 4. a part of an equation 5. the value of the variable 6. a fascinating
branch of mathematics 7. complicated solutions and formulas 8. to derive answers
to the problems 9. measurement and calculation in geometry 10. axioms or proofs
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Task 7.

Find the English equivalents to the following word combinations.

l. pemarb JUHEHHBICE W KBaJpaTHbIC ypaBHEHUS 2. HEONPEIACICHHbBIC
YpaBHCHUA 3. Koraga 3aﬂeﬁCTBOBaHO HECKOJIbKO HEU3BECTHBIX 4. OCHOBHBIC 3aKOHBI
U TOXIecTBa ainreOpbl 5. K CPEIHEBEKOBBIM BpemMeHaMm 6. 0OaszoBas anrebpa
MHOT'OYJICHOB 7. KOPHM KyOWYeCKHMX ypaBHEHHUU 8. BBEJICHHE CHMBOJIOB 9.
aﬂre6pa1/1quKHe CTCIICHU U OIICpallnU 10. 3HAYUTENBHBII BKJIaZ B MATCMATUKY

Task 8.

Match the terms with their definitions.

Ne Term Definition

1 contribution a pemenue 2 development b Bkmag 3 solution ¢ moctmkenue
4 records d cremens 5 quadratic e kyomueckuii 6 to work out f pa3zpabaTeiBaTh
7 polynomial g otkpertre 65 8 unknown h muorousnen 9 discovery i HensBecTHOE
10 ancient j kopens 11 indeterminate k npesuuii 12 identity | Heonpenenénnsbiit 13
root m ToxaectBo 14 power N muchbMeHHbIC MaTeprabl 15 CUbIC O KBaapaTHBI

Task 9.

Mark true (T) or false (F) sentences.

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 AlKhwarizmi. 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.

Task 10.

Insert the necessary word(s) from the chart into the gaps. polynomials;
algebraic expressions; measurement; solutions (2); algebra; equations; the basic
laws; roots; mathematics.

1. A broad field of mathematics, algebra deals with solving generic (1) ... ...
and manipulating them to arrive at results. 2. A fascinating branch of mathematics,
it involves complicated (2) ... and formulas to derive answers to the problems
posed. 3. The earliest records of advanced, organized (3) ... date back to the
ancient Mesopotamian country of Babylonia and to the Egypt of the 3rd
millennium BC. 4. Ancient mathematics was dominated by arithmetic, with an
emphasis on (4) ... and calculation in geometry and with no trace of later
mathematical concepts such as axioms or proofs. 5. It was in ancient Egypt and
Babylon that the history of (5) ... began. 6. Egyptian and Babylonian
mathematicians learned to solve linear and quadratic equations as well as
indeterminate (6) ... whereby several unknowns are involved. 7. The Alexandrian
mathematicians Hero of Alexandria and Diophantus continued the traditions of
Egypt and Babylon, but Diophantus’ book Arithmetica is on a much higher level
and gives many surprising (7) ... to difficult indeterminate equations. 8. In the 9th
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 9.
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Kamil stated and proved (8) ... and identities of algebra. By medieval times,

Islamic mathematicians had worked out the basic algebra of (9) .... 10. The
astronomer and poet Omar Khayyam showed how to express (10) ... of cubic
equations.

Task 11.

Match the beginnings and the endings of the given sentences.

Beginnings

1. A broad field of mathematics, algebra deals with .... 2. Unknown

quantities denoted by alphabets that form a part of an equation are solved for and
.... 3. A fascinating branch of mathematics, algebra involves .... 4. The earliest
records of advanced, organized mathematics date back .... 5. Ancient mathematics
was dominated by arithmetic, with an emphasis on ... . 6. Egyptian and
Babylonian mathematicians learned to solve linear and quadratic equations as well
as .... 7. Diophantus’ book Arithmetica gives many ... . 8. In the 9th century, the
Arab mathematician Al-Khwarizmi wrote ... . 9. At the end of the 9th century, the

Egyptian mathematician Abu Kamil stated and proved ... . 10. By medieval times,
Islamic mathematicians had worked out ... . 11. The astronomer and poet Omar
Khayyam showed how to express ... . 12. An important development in algebra in
the 16th century was ... . 13. Descartes’ most significant contribution to
mathematics was ... .

Endings

a. his discovery of analytic geometry, which reduces the solution of
geometric problems to the solution of algebraic ones. b. solving generic algebraic
expressions and manipulating them to arrive at results. c. surprising solutions to
difficult indeterminate equations. d. the introduction of symbols for the unknown
and for algebraic powers and operations. e. the value of the variable is determined.
f. roots of cubic equations. g. complicated solutions and formulas to derive
answers to the problems posed. h. the basic algebra of polynomials. i. to the
ancient Mesopotamian country of Babylonia and to the Egypt of the 3rd
millennium BC. j. measurement and calculation in geometry and with no trace of
later mathematical concepts such as axioms or proofs. k. one of the first Arabic
algebras. |. the basic laws and identities of algebra. m. indeterminate equations
whereby several unknowns are involved.

Task 12.

Retell Text A.

Task 13.

In pairs, take turns to interview your partner about algebra and its history.
What questions do you think are the most relevant?

Task 14.

Write a short essay on the suggested topics. The volume of the essay is 200-
250 words. Suggest some other relevant essay topics.

1. The Egyptian mathematicians. 2. Abu Kamil. 3. Rene Descartes. 4. The
Alexandrian mathematicians. 5. The Arab mathematician Al-Khwarizmi.

64



Task 15.

Read the words and try to remember the pronunciation.

1. non-Euclidean geometry [non-ju:’klidion dzi'omitri] — He-DBKIMIOBa
reometpus 2. Gauss [ 'gaus] — 'aycc 3. Riemann ['ri:mon] — Puman 4. Kant [keent]
— Kanr 5. decade ['dekeid] — nmecarunerme 6. obscure [ob'skjuo] —
MAaJIOU3BECTHBIN, He3aMeTHbIM 7. unique [ju: ni:k] — yaukaneubeiii 8. plausibility
['plo:za’biliti] — oueBmmnocTh, mpaBmomogoOHoCcTH 9. Inherent [mn'hioront] —
BpOXKICHHBIH, wm3HauainbHBIA 10. ingenuity [indsr'nju:rti] — opuruHAIEHOCTH
(Mprenus), w3obperareapbHocTh 11. convergence [Kon'vs:d3ons] — cxoauMocTh
(6eckoHEUHOTO psifia)

Task 16.

Read Text B. Translate it from English into Russian.

Text B

N. I. 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 lectured on mathematics, physics, and astronomy. Lobachevsky is
the creator of a non-Euclidean geometry. His first book appeared 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 science. 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 centuries, mathematicians have tried to find proof of it in
terms of the other Euclidean axioms because of the wide-spread feeling that the
parallel postulate is of a character essentially different from the others. It lacks the
plausibility which an axiom of geometry should possess. 68 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 outstanding 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 validity for real
space. But, in the long run, there appeared a conviction that the unending failure in
the search for a proof of the parallel postulate was due not to any lack scientific
character, 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
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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
infinite series and the solution of definite integrals. In modern reference books on
definite 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 mathematician so great and
well-known throughout the world. Lobachevsky survived this disgrace, but his
health failed and he went blind.

AFTER TEXT TASK

Task 17.

Answer the questions on Text B.

1. What city was Lobachevsky born in? 2. Where did he get his higher
education? 3. Where did he live and work all his life? 4. What discovery is
Lobachevsky known by in the world of mathematics? 5. Did his first book on non-
Euclidean geometry produce a sensation? 6. Who is the term non- Euclidean
geometry due to? 7. Who was the first great scientist that paid attention to
Lobachevsky’s work? 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?

Part 2

WHAT IS ALGEBRA? BASICS, DEFINITION, EXAMPLES

Task 1.

In pairs, discuss the following questions. Try to prove your idea. Express
your attitude to the received response, your agreement or disagreement with the
partner's opinion. 1. Why do people need algebra? 2. What are the main branches
of algebra? 3. Why is understanding algebra as a concept more important than
solving equations?

Task 2.

Practise reading the following words.

Ne Word Transcription

1 representation [reprizen teifn] 2 mathematical [mee61 maetikal] 3 variables
['vearrablz] 4 addition [o'difn] 5 subtraction [sab'treekfn] 6 multiplication
[maltipli’kerfn] 7 division [di'vizan] 8 trigonometry [trige'nomitri] 9 calculus
[ 'keelkjulas] 10 constant [ 'kpnstant]
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Task 3. Study and remember the following words and expressions.

Ne Word / Expression Transcription

1 simplify ['simplifar]  ympomate 2 numerous [ 'njumoras]
mHorounciaeHubii 3 complexity [Kom'pleksiti] cmoxxnocts 4 various ['ve(a)rias]
pasnauuHbii 5 linear equation [ 'lino 1'kwers(a)n] nmuneiinoe ypaBHenue 6 quadratic
equation [kwo'dretik 1'kwers(o)n] xkBagpatHoe ypaBHenme 7 polynomial
poli'novmial] muorounmen 8 exponent [ik'spavnont] mokasarens cremeHud 9
logarithm [ 'Ingaridoam] norapudm 10 quantity [ kwontitr] Bemmunna 70

Task 4.

Read and translate Text A using a dictionary if necessary.

Text A

WHAT IS ALGEBRA? BASICS, DEFINITION, EXAMPLES

Algebra helps in the representation of problems or situations as
mathematical expressions. It involves variables like X, y, z, and mathematical
operations like addition, subtraction, multiplication, and division to form a
meaningful mathematical expression. All the branches of mathematics such as
trigonometry, calculus, coordinate geometry, involve the use of algebra. One
simple example of an expression in algebra is 2x + 4 = 8. Algebra deals with
symbols and these symbols are related to each other with the help of operators. It is
not just a mathematical concept, but a skill that all of us use in our daily life
without even realizing it. Understanding algebra as a concept is more important
than solving equations and finding the right answer, as it is useful in all the other
topics of mathematics that you are going to learn in the future or you have already
learned in past. What is Algebra? Algebra is a branch of mathematics that deals
with symbols and the arithmetic operations across these symbols. These symbols
do not have any fixed values and are called variables. In our real-life problems, we
often see certain values that keep on changing. But there is a constant need to
represent these changing values. Here in algebra, these values are often represented
with symbols such as X, y, z, p, or g, and these symbols are called variables.
Further, these symbols are manipulated through various arithmetic operations of
addition, subtraction, multiplication, and division, with an objective to find the
values. The above algebraic expressions are made up of variables, operators, and
constants. Here the numbers 4, 28 are constants, x is the variable, and the
arithmetic operation of addition is performed. Branches of Algebra The complexity
of algebra is simplified by the use of numerous algebraic expressions. Based on the
use and the complexity of the expressions, algebra can be classified into various
branches that are listed below: e Pre-algebra e Elementary Algebra e Abstract
Algebra e Universal Algebra 71 Pre-algebra The basic ways of presenting the
unknown values as variables help to create mathematical expressions. It helps in
transforming real-life problems into an algebraic expression in mathematics.
Forming a mathematical expression of the given problem statement is part of pre-
algebra. Elementary Algebra Elementary algebra deals with solving the algebraic
expressions for a viable answer. In elementary algebra, simple variables like x, vy,
are represented in the form of an equation. Based on the degree of the variable, the
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equations are called linear equations, quadratic equations, polynomials. Linear
equations is of the formof ax + b=c,ax + by +c=0,ax + by + cz +d = 0.
Elementary algebra based on the degree of the variables, branches out into
quadratic equations and polynomials. A general form of representation of a
quadratic equation is ax2 + bx + ¢ = 0, and for a polynomial equation, it is axn +
bxn-1+ cxn-2+ ...k = 0. Abstract Algebra Abstract algebra deals with the use of
abstract concepts like groups, rings, vectors rather than simple mathematical
number systems. Rings are a simple level of abstraction found by writing the
addition and multiplication properties together. Group theory and ring theory are
two important concepts of abstract algebra. Abstract algebra finds numerous
applications in computer sciences, physics, astronomy, and uses vector spaces to
represent quantities. Universal Algebra All the other mathematical forms involving
trigonometry, calculus, coordinate geometry involving algebraic expressions can
be accounted as universal algebra. Across these topics, universal algebra studies
mathematical expressions and does not involve the study of models of algebra. All
the other branches of algebra can be considered as the subset of universal algebra.
Any of the real-life problems can be classified into one of the branches of
mathematics and can be solved using abstract algebra. Algebra Topics Algebra is
divided into numerous topics to help for a detailed study. Here we have listed
below some of the important topics of algebra such as algebraic expressions and
equations, sequence and series, exponents, logarithm, and sets. Algebraic
Expressions An algebraic expression in algebra is formed using integer constants,
variables, and basic arithmetic operations of addition(+), subtraction(-),
multiplication(x), and division(/). An example of an algebraic expression is 5x + 6.
Here 5 and 6 are fixed numbers and x is a variable. Further, the variables can be
simple variables using alphabets like X, y, z or can have complex variables like x2 ,
X3, Xn , Xy, X2y, etc. Algebraic expressions are also known as polynomials. A
polynomial is an expression consisting of variables (also called indeterminates),
coefficients, and non-negative integer exponents of variables. Example: 5x3 + 4x2
+ 7x + 2 =0. 72 An equation is a mathematical statement with an 'equal to' symbol
between two algebraic expressions that have equal values. Given below are the
different types of equations, based on the degree of the variable, where we apply
the concept of algebra: e Linear Equations: Linear equations help in representing
the relationship between variables such as X, y, z, and are expressed in exponents
of one degree. In these linear equations, we use algebra, starting from the basics
such as the addition and subtraction of algebraic expressions. e Quadratic
Equations: A quadratic equation can be written in the standard form as ax 2 + bx +
¢ =0, where a, b, c are constants and x is the variable. The values of x that satisfy
the equation are called solutions of the equation, and a quadratic equation has at
most two solutions. e Cubic Equations: The algebraic equations having variables
with power 3 are referred to as cubic equations. A generalized form of a cubic
equation isax 3 + bx 2 + cx + d = 0. A cubic equation has numerous applications
in calculus and three-dimensional geometry. Sequence and Series A set of numbers
having a relationship across the numbers is called a sequence. A sequence is a set
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of numbers having a common mathematical relationship between the number, and
a series is the sum of the terms of a sequence. In mathematics, we have two broad
number sequences and series in the form of arithmetic progression and geometric
progression. Some of these series are finite and some series are infinite. The two
series are also called arithmetic progression and geometric progression and can be
represented as follows. Arithmetic Progression: An Arithmetic progression (AP) is
a special type of progression in which the difference between two consecutive
terms is always a constant. The terms of an arithmetic progression series is a, a+d,
a+2d,a+3d a+4d, a+5d ... Geometric Progression: Any progression in
which the ratio of adjacent terms is fixed is a Geometric Progression. The general
form of representation of a geometric sequence isa, ar,ar2 ,ar3,ar4,ar5, ....
73 Exponents Exponent is a mathematical operation, written as an . Here the
expression an involves two numbers, the base a and the exponent or power n.
Exponents are used to simplify algebraic expressions. In this section, we are going
to learn in detail about exponents including squares, cubes, square root, and cube
root. The names are based on the powers of these exponents. The exponents can be
represented in the form an =ax ax a X ... n times. Logarithms The logarithm is the
inverse function to exponents in algebra. Logarithms are a convenient way to
simplify large algebraic expressions. The exponential form represented as ax = n
can be transformed into logarithmic form as logaan = x. John Napier discovered
the concept of Logarithms in 1614. Logarithms have now become an integral part
of modern mathematics. Sets A set is a well-defined collection of distinct objects
and is used to represent algebraic variables. The purpose of using sets is to
represent the collection of relevant objects in a group. Example: Set A = {2, 4, 6,
8} (A set of even numbers), Set B = {a, e, i, 0, u}......(A set of vowels).
Algebraic Formulas An algebraic identity is an equation that is always true
regardless of the values assigned to the variables. ldentity means that the left-hand
side of the equation is identical to the right-hand side, for all values of the
variables. These formulae involve squares and cubes of algebraic expressions and
help in solving the algebraic expressions in a few quick steps. The frequently used
algebraic formulas are listed below. e (a + b)2 =a2 + 2ab + b2 e (a - b)2 = a2 - 2ab
+h2e(a+h)(a-b)=a2-b2e(x+a)(x+b)=x+(@a+b)x+abe(a+b+c)2=
a2 +hb2 +c2+2ab +2bc + 2cae (a+b)3=a3 +3a2b +3ab2 + b3 e (a-b)3=a3 -
3a2b + 3ab2 - b 3 Let us see the application of these formulas in algebra using the
following example, Example: Using the (a + b)2 formula in algebra, find the value
of (101)2 . Solution: Given: (101)2 = (100 + 1)2 Using algebra formula (a + b)2 =
a2 + 2ab + b2 , we have, (100 + 1)2 = (100)2 + 2(1)(100) + (1)2 (101)2 = 10201
Algebraic Operations The basic operations covered in algebra are addition,
subtraction, multiplication, and division. e Addition: For the addition operation in
algebra, two or more expressions are separated by a plus(+) sign between them. 74
e Subtraction: For the subtraction operation in algebra, two or more expressions
are separated by a minus(-) sign between them. e Multiplication: For the
multiplication operation in algebra, two or more expressions are separated by a
multiply(x) sign between them. o Division: For the division operation in algebra,
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two or more expressions are separated by a "/" sign between them. Basic Rules and
Properties of Algebra The basic rules or properties of algebra for variables,
algebraic expressions, or real numbers a, b and c are as given below, e
Commutative Property of Addition: a + b = b + a e« Commutative Property of
Multiplication: a x b =b x a e Associative Property of Addition:a+ (b+c)=(a+
b) + ¢ e Associative Property of Multiplication: a X (b X ¢) = (a X b) X c e
Distributive Property: a x (b+c¢)=axb+bXxcorax(b-c)=axb-axce
Reciprocal: Reciprocal of a = 1/a e Additive Identity: a + 0 =0 +a=a e
Multiplicative Identity: a x 1 =1 x a=a e Additive Inverse: a + (-a) =0

AFTER TEXT TASKS

Task 5.

Answer the following questions. 1. What does algebra deal with? 2. What is
the complexity of algebra simplified by? 3. What are the basic ways of presenting
the unknown values as variables? 4. How are simple variables like X, y represented
in elementary algebra? 5. How are the equations based on the degree of the
variable called? 6. How can we define rings? 7. How can all the other
mathematical forms involving trigonometry, calculus, coordinate geometry
involving algebraic expressions be accounted? 8. How is an algebraic expression
formed? 9. What should be done for the division operation in algebra?

Task 6.

Look through the text to search for unfamiliar words and try to understand
their general meanings.

Task 7.

Write down the transcription and definitions of unfamiliar words, practise
reading the words and try to remember them.

Task 8.

Give Russian equivalents to these word combinations.

1. coordinate geometry 2. a viable answer 75 3. the degree of the variables 4.
abstract algebra deals with 5. group theory 6. ring theory 7. numerous applications
8. the subset of universal algebra 9. sequence and series 10. integer constants

Task 9.

10. xky6Os! 11. kBaapaTHBIN KOpeHb 12. KyOU4ecKuil KOpeHb

Task 10.

Match the terms with their definitions.

Ne Term Defenition

1 An algebraic identity a is a mathematical operation, written as an. 2 A set b
is a special type of progression in which the difference between two consecutive
terms is always a constant. 3 Identity c is an equation that is always true regardless
of the values assigned to the variables. 4 The logarithm d is a set of numbers
having a relationship across the numbers. 5 Exponent e is a well-defined collection
of distinct objects and is used to represent algebraic variables. 6 An Arithmetic
progression (AP) f is a mathematical statement with an 'equal to' symbol between
two algebraic expressions that have equal values. 7 A sequence g means that the
left-hand side of the equation is identical to the right-hand side, for all values of the
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variables. 8 Geometric Progression h are the algebraic equations having variables
76 with power 3. 9 Cubic Equations i is the inverse function to exponents in
algebra. 10 An equation j is any progression in which the ratio of adjacent terms is
fixed

Task 11.

Match the beginnings and the endings of the given sentences.

Beginnings

1. Algebra is a branch of mathematics that deals with ... 2. The complexity
of algebra is simplified ... . 3. The basic ways of presenting the unknown values as
variables help ... 4. Elementary algebra deals with ... 5. In elementary algebra,
simple variables like x, y, are represented ... 6. Based on the degree of the
variable, the equations are called ... 7. Abstract algebra deals with ... 8. Rings are
a simple level of abstraction found by ... 9. All the other mathematical forms
involving trigonometry, calculus, coordinate geometry involving algebraic
expressions can be accounted as ... 10. An algebraic expression in algebra is
formed using ... 11. For the division operation in algebra, two or more expressions
are separated ...

Endings

a. integer constants, variables, and basic arithmetic operations of addition,
subtraction, multiplication, and division. b. symbols and the arithmetic operations
across these symbols. c. universal algebra. d. by the use of numerous algebraic
expressions. e. writing the addition and multiplication properties together. f. to
create mathematical expressions. g. the use of abstract concepts like groups, rings,
vectors rather than simple mathematical number systems. h. solving the algebraic

expressions for a viable answer. 1. linear equations, quadratic equations,
polynomials. j. in the form of an equation. k. by a "/" sign between them.

Task 12.

Write out key words from the text.

Task 13.

Use the key words of the text to make up the outline of the text.

APPENDIX 1
READING SOME MATHEMATICAL EXPRESSIONS
. X >y «X IS greater than y»
. X <y «x is less than y»
. X =0 «x 1s equal to zero»
. X <y «x is equal or less than y»
. X <y <z«y Is greater than x but less than z»
. XV «x times or x multiplied by y»
.a+Db «aplus b»
8.7+ 5 =12 «seven plus five equals twelve; seven plus five is equal to
twelve;
seven and five is (are) twelve; seven added to five makes twelve»

~NOoNoOT Pk~ WDN
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9. a — b «a minus b»
10. 7 — 5 =2 «seven minus five equals two; five from seven leaves two;

difference

between five and seven is two; seven minus five is equal to two»
11. a x b «a multiplied by b»
12. 5 x 2 =10 «five multiplied by two is equal to ten; five multiplied by two

equals

fivey

to the

ten; five times two is ten»

13. a: b «a divided by b»

14. a/b «a over b, or a divided by b»

15. 10 : 2 =5 «ten divided by two is equal to five; ten divided by two equals

16. a=Db «a equals b, or a is equal to b»

17.b # 0 «b is not equal to 0»

18. T : ab «t divided by a multiplied by b»

19. Vax «The square root of ax»

20. 2 «one second»

21. %4 «one quarter»

22. -7/5 «minus seven fifth»

23. a* «a fourth, a fourth power or a exponent 4»

24. a~ «a nth, a nth power, or a exponent n»

25. 1

e «e to the power 7 »

26. Vb «The nth root of by

27. 38 «The cube root of eight is two»

28.L0og ;1 o 3 «Logarithm of three to the base of ten»
29.2:50 =4 :x «two is to fifty as four is to x»

30. 4! «factorial 4»

31. (a +b)?=a%+ 2ab + b? «The square of the sum of two numbers is equal

square of the first number, plus twice the product of the first and second,

plus the

square of the second»
32. (a-b)? =a? - 2ab+ b? «The square of the difference of two numbers is

equal to

the square of the first number minus twice the product of the first and

second, plus

the square of the second»

33. Ax «Increment of x»

34. Ax —0 «delta x tends to zero»

35. ) «Summation of ...»

36. dx «Differential of x»

37. dy/dx «Derivative of y with respect to x»

38. d?y/dx? «Second derivative of y with respect to x»
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39. dry/dx» «nth derivative of y with respect to x»

40. dy/dx «Partial derivative of y with respect to x»

41. dry/dx" «nth partial derivative of y with respect to x»

42. [ «Integral of ...»

a

43. [ «Integral between the limits a and by

b

44. 5 \dr «The fifth root of d to the nth power»

45. \a+b/ a — b «The square root of a plus b over a minus b»

46. a> = logcd «a cubed is equal to the logarithm of d to the base c»

t

47. T[S, ¢(S)] ds «The integral of f of S and ¢ of S, with respect to S from
TTtot»

tl

48. X a-b =¢ «X sub a minus b is equal to e to the power t times 1»

49. f (z) = Kab «f of z is equal to K sub ab»

d*u

50. = 0 «The second partial (derivative) of u with respect to t is
dt* equal to zero»

APPENDIX 2

HOW TO WRITE A SUMMARY

What is a summary?

A summary — a short version of a larger reading. To write a summary means

your own words to express briefly the main idea and relevant details of the

piece you have read. The purpose in writing the summary is to give the basic ideas

original reading. The size of the summary is usually onethird of the original

article.

Before writing a summary:
For a text, read, mark, and annotate the original. (For a lecture, work with

the notes

you took.)

— highlight the topic sentence

— highlight key points/ key words/ phrases

— highlight the concluding sentence

— outline each paragraph in the margin

Take notes on the following:

the source (author-- first/last name, title, date of publication, volume

number, place of

publication, publisher, URL, etc.)
the main idea of the original (paraphrased)
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the major supporting points (in outline form)

major supporting explanations (e.g. reasons/causes or effects).
Remember:

Do not rewrite the original piece.

Keep your summary short.

Use your own wording.

Refer to the central and main ideas of the original piece.

Read with who, what, when, where, why and how questions in mind.

How Should I Organize a Summary?

Like traditional essays, summaries have an introduction, a body, and a
conclusion.

What these components look like will vary some based on the purpose of the

summary you’re writing. The introduction, body, and conclusion of work
focused

specifically around summarizing something is going to be a little different
than in

work where summary is not the primary goal.

Introducing a Summary

You will almost always begin a summary with an introduction to the author,
article,

and publication so the reader knows what we are about to read.

The introduction should accomplish a few things:

[ Introduce the name of the author whose work you are summarizing.

[ Introduce the title of the text being summarized.

(1 Introduce where this text was presented.

[] State the main ideas of the text you are summarizing—ijust the big-picture
components.

[1 Give context when necessary. Is this text responding to a current event?
That might

be important to know.

Presenting the “Meat” (or Body) of a Summary

Depending on the kind of text you are summarizing, you may want to note
how the

main ideas are supported (although, again, be careful to avoid making your
own

opinion about those supporting sources known).

When you are summarizing with an end goal that is broader than just
summary, the

body of your summary will still present the idea from the original text that is
relevant

to the point you are making (condensed and in your own words).

Concluding a Summary

Now that we’ve gotten a little more information about the main ideas of this
piece,
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are there any connections or loose ends to tie up that will help your reader
fully

understand the points being made in this text. This is the place to put those.

Discuss the summary you’ve just presented. How does it support, illustrate,
or give

new information about the point you are making in your writing? Connect it
to your

own main point for that paragraph so readers understand clearly why it
deserves the

space it takes up in your work.

Useful phrases for writing a summary

In"... (Title, source and date of piece)”, the author shows that ... (central
idea of

the piece). The author supports the main idea by using .... and showing
that....

The text (story, article, poem, excerpt...) is about...

deals with...

presents...

describes...

In the text (story, article, poem, excerpt...) the reader gets to know...

the reader is confronted with...

the reader is told about...

The author (the narrator) says, states, points out that...

claims, believes, thinks that...

describes, explains, makes clear that...

uses example to confirm, prove that...

agrees/disagrees with the view /thesis...

contradicts the view...

criticises, analyses, comments on...

tries to express...

argues that...

suggests that...

compares Xto Y...

emphasises his thesis by saying that...

doubts that...

tries to convince the readers that...

concludes that...

About the structure of the text:

The text consists of/ may be divided into...

In the first paragraph/ exposition the author introduces...

In the second paragraph of the text / paragraph the author introduces. ..

Another example can be found in...

As aresult...

The climax/ turning point is reached when...

75



To sum up / to conclude...

In the conclusion/ starting from line..., the author sums up the main
1dea/ thesis...

In his last remark/ with his last remark / statement the author concludes
that. ..

APPENDIX 3

ENGLISH-RUSSIAN DICTIONARY OF MATHEMATICAL TERMS
A

abscissa - abcrucca

absolute - abcomroTHBIN

absolute extremum - a0COIIOTHBIN YKCTPEMYM

absolute value - abconroTHast BeIU4YMHA, MOIYJIb

absolute value of a complex

number - aGcoroTHAs BEIMYMHA KOMILJICKCHOTO YHCIIa
accuracy - TOYHOCTb

acnode - n3oaupoBaHHAsE TOYKA

acute angle - octpsIii yroi

acute triangle - ocTpoyrobHBIN TPEYTOTBHUK

add - mpubaBnsATH, CyMMHPOBATH

addend - cmaraemoe

addition - cymmupoBanue

addition sign - 3HaK CIIOKEHUS

adjacent angle - cocemuuii (mpriteXKaIui, CMEXKHBIHN) yroJt
adjacent side - mpuexarias CTopoHa

adjacent supplementary angles - cMexHbIC yTribI

adjoint - conpsKeHHBIH

admissible - momycTumbrit

admissible solution - nonmycTumoe perienHue

affine coordinates - apdunHBIC KOOPAUHATHI

algebra - anreopa

algebraic equation - anre6pandeckoe ypaBHEeHUE

algebraic expression - ainrebpanyeckoe BeIpaKeHUE
algorithm - anroputm

algorithm for division - anropuTtm neieHus

alternance - uepenoBanue

alteration - n3menenue

alternate angles - HakpecT jexalue yrisl

alternate exterior angles - BHelIHHE HAKPECT JICHKAIIME YIIIbI
alternate interior angles - BHyTpeHHHE HAKPECT JICXKAIUE YTIIbI
altitude of a triangle - BeicoTa TpeyrospHHUKa

amplitude - ammuTyaa
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analogous - aHajoru4YHbIN

analogical - anamornuHbIi

analogy - ananorus

analysis - ananms

analyze - ananu3upoBaTh

angle - yrox

anticosine - apKKoCHHYC

antisine - akcunyc

applicate - anminkara

approximate solution - mpuOIMKEHHOE pEIICHHE
arbitrary - mpou3BOJIbHBII

arc - ayra

arccosine - apKKOCHHYC

arc-length - mmna gyru

arcsine - apkCHHYC

arctangent - apkranreHc

area - rIoIab

argument - aprymeHT

argument of a function - aprymenT QyHKIHH
arithmetic mean - cpeanee apudmerndeckoe
arithmetic progression - apudmMeTrueckas mporpeccus
associative law - couerarenbHbI (aCCOMATUBHBIN)
3aKOH

associative property - couerareabHOE (aCCOIIMATUBHOE) CBOWCTBO
assumption - mpeanoaoKeHue

asymmetric(al) - acumMmMeTpuuHBIi

asymmetry - acummerpus

asymptote - acummnrora

asymptotes of a hyperbola - acumntoTsl runepooIbI
average - cpeiHee 3HaYCHUE

average value - ycpeaHeHue, cpeiHee 3HaUCHHE
axiom

B

- aKcuoMa

back-substitution - oOpaTHas oacTaHOBKA

bar - npoOHas uepra, yepTa

base - 6a3a, 0a3uc

base angle {of a triangle} - yroa npu ocHoBaHUH TpEyOIbHHKA
base vector - 6a3ucHbIil BEKTOp

basis - 6a3a, 0a3uc

billion - 6mmaron

binary - OunapHbIi

binomial - nByusnen (OuHOM)

binomial coefficient - GuHOMUHATBHBIN KOADDUITHEHT
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binomial expansion - pa3noxeHue

binomial formula - popmyna Ounoma

biquadratic equation - OukBaapaTHOE ypaBHEHHE
bisector - 6uccekTpuca (0ojiee YaCTOTHBIM

TEPMUH)

bisectrix - 6uccekTpuca

bounded interval - orpannueHHBIN HHTEPBAI

braces - ¢urypabie ckoOKu

brackets - kBampaTHBIE CKOOKH

branch - BeTBb

bridging

C

- IEPEHOC

calculus - maremaTHuecKuil aHAIKM3, UCUUCIICHUE
cancel - cokparats

canonical - kaHOHWYeCKHii

Cartesian coordinate system - gekapToBa cuCTeMa KOOPIUHAT
Cartesian coordinates - qexapToBbl KOOPAUHATHI
central angle - rieHTpanbHBIN Yo

central conic - reHTpaIbHOE KOHMYECKOE CCUCHUE
central symmetry - neHTpasibHasi CHMMETpPUS

centre - nueHTp

centre of the escribed circle - ienTp BHeBIMCaHHON OKPYKHOCTH
center - nueHTp

change of variable - 3amena nepemenHoM

chord - xopna

circle - okpy>XHOCTb, KPyT

circumcenter - 1eHTp OMMCAHHON OKPYKHOCTH
circumscribed figure - onucannas gurypa

closed - 3aMKkHYTBI#

closed interval - 3aMkHYyTBIIt HHTEpBaJ

coefficient - koaddurneHt

coincident - coBmagarormuit

collinearity - komHEApHOCTH

combination - komOuHaIUs

combine similar terms - npuBecHKE OTOOHBIX YWICHOB
common denominator - oomuwii 3HaMeHaTENb

common difference - pazHocts apupmMeTHIECKON POTPECCUr
common divisor - o0muit nenuTensb

common factor - o6mmii AeIuTeNb

common fraction - apudmerndeckas (mpocrasi) IpoOb
common logs - necaTudHbIi J0rapruhm

common multiple - obmiee kpaTHOE

common ratio - YacTHOE TeOMETPHUECKOM MTPOrPECCHH

78



commutative law - mepemecTuTeNbHBIN (KOMMYTAaTHBHBIN) 3aKOH
comparison - cpaBHEHHE

complementary angle - normonuurtensubii yroa {ao 90 0}
Complete induction - monHas HHIYKIKS

complete solution - monHOE pereHue

complex number - KOMITJIEKCHOE YHCIIO
computable - BerancanMbIi

computation - BeIuncICHUE

concave - BOTHYTBIN

CONCave CUrve - BOrHyTasi KpuBas

concave function - Borayrast GyHKIus

concentric circles - koHIeHTpUYEeCKHE OKPYKHOCTH
condition - ycroBue

CONe - KOHYC

CONQruence - KOHrPyI HTHOCTb

congruent angles - paBHbIe yIiIbI

congruent figures - paBHbIe GUTYPBI

congruent polygons - paBHbIe MHOTOYT'OJIbHUKH
congruent segments - paBHbIE OTPE3KU

CONIC - KOHMYECKOE CCUCHHE

Cconic section - KOHUYECKOe CeYCHUE

conjugate - conpspKeHHBIN

conjugate angle - nomosHUTEIBHBIN yroi g0 3600
conjugate roots - cornpspkeHHBIE KOPHU

consecutive integers - mocieaoBaTelIbHbIC IENIbIC YHCIa
constant - koncranra

continuity - HenpepbIBHOCTH

continuous function - HenpepbIBHas QYHKIHS
CONVEX - BBIMYKJIBIN

CONVeX CUrve - BBIMyKJIas KpUBast

convex polygon - BeIMyKJIbIH MHOTOYTOJIBHUK
CONvexity - BBIMYKJIOCTh

coordinate - koopauHaTa

coordinate axis - KoopJHATHAs OCh

coordinate system - cuctema KOOpaAUHAT

coplanar - koMITaHapHBIH

coplanar vector - koMITaHapHBII BEKTOP

coprime numbers - B3auMHO MPOCThIC YUCIIA
corollary - cnencteue

corresponding angles - coOTBETCTBEHHBIE YTIIbI
count - moacynTaTh, CYNTATh

criterion - xpurepwii

criterion for divisibility - mpu3Hak geTUMOCTH
Cross-product - BekTopHOE (BHEIIIHEE) TPOU3BEICHIE
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cube - xy0

cubic - kyOuueckas KpuBas

cubic curve - kyOnueckast KpuBas

curve - kpuBas

cut - ceuenune

cylinder

D

- MUJIAHAP

data - manHbIC

decimal - necsTuunbIi

decimal fraction - necsituunast poOb

decimal number - gecsTuaHOE YUCITO

decision - pemenue

decomposition - pasnoxxeHue

decomposition of a fraction - pasnoxenue npoou
decrease - yobIBaTh

decreasing function - yosiBatomast pyHKIHs
deduction - geaykius

define - onpenensate

definition - onpenencuue

degenerate - BEIpOXKICHHBIIH

degenerate CoONic - BEIpOXKICHHOE KOHUIECKOE CCUCHHE
degree - cremneHb

degree of a polynomial - ctenens MHOrOUIICHA
denominator - 3HameHaTenb

dependent - 3aBucHMBIi

derivative - mpousBoaHas

derivative at a point - mpou3BoiHas B TOUKE
determinant - onpeaenuTens

determine - onpeneasaTh

deviation - oTkI0HEHHE

diagonal - quaronans

diagonal element - quaroHanbHBII 2JEMEHT
diagonal matrix - quaronanbHas MaTpuUIa
diameter - quametp

diametrically opposite point - nnamMeTpasbHO MPOTUBOIOJIOKHAS TOYKA
difference - pasnoctb

differentiability - muddepenupyemMocTsb
differentiable function - quddepenunpyemas pynkums
differential of area - anemenT miomamu

digit - mudpa

dihedral angle - nByrpanHsiii yrox

dilatation - pactsoxenue

dimension - pa3mMepHOCTb
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direction - mHanpaBneHue

direction cosine - HampaBIAIOUIUN KOCHHYC
directly proportional - mpsiMo nmponopiroOHaIbHBIH
discontinuous - pa3pbIBHBIH

discontinuous function - pa3peiBHast (pyHKIHS
discriminant - nuCKpUMUHAHT

disposition - pacronoxenue

distance - pacctosiHue

distinct - pa3nu4nebIit

distributive law - pacnipenenurenbHbIN (IUCTHOYTUBHBIN ) 3aKOH
dividend - nemmoe

divisible {by} - nenumprii

division - nenenue

division algorithm - anroputm neaeHus

divisor - nenurenn

domain - 06y1acTh; HCTOYHHK

domain of definition - o6macts onpeneacHus

dot - Touka

dot product - ckansipHOE TIpOHM3BEICHHUE

dotted line - myHKTHpHAS THHHS

double root - gBoiiHOIT KOpEeHb

dual - TBOMCTBEHHBIH (TyaTbHBII)

duality principle - mpuHIHIT TBOHCTBEHHOCTH

E

edge - pedpo

element - snemenT

element of area - anemenT rronaan

elimination - uckrouenne

elimination by substitution - nckmroueHIE MOCPEACTBOM MMOACTAHOBKU
elimination method - metox uckirouenus

ellipse - smmunc

empty set - mycToe MHOXECTBO

equation - ypaBHeHue

equation of a straight line - ypaBaenue npsimoii
equilateral - paBHOCTOpOHHMI

equilateral polygon - mpaBHIBHBIIT MHOTOYTOJIBHUK
equilateral triangle - paBHOCTOpPOHHWMIT TPEYTOJIBLHUK
equivalent - paBHOCHIBHBIN (9KBUBAJICHTHBIN )
equivalent figure - kourpysuTHas purypa

error - omuoka

enscribed - onrcanHbIi, BHEBIIMCAHHBII

essential - cymecTBeHHbII

estimation - orerka

Euclidean algorithm - anroputm EBkinaa
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Euclidean geometry - eBkimmoBa reomeTpus

Euclidean space - eBki110BO IPOCTPAHCTBO

evaluation - BeramcicHue

evaluation of determinant - BeruriciieHue onpeaeaIuTeNns
EVEN - YeTHBIN

even function - yetnas GhyHKIUSA

even number - YeTHOe YMCIIo

everywhere defined - Bcrony onpeneneHHbIi

exact - TOYHbIN

exact division - nenenne 6e3 ocTaTka

exact solution - TouHoe perienne

example - mpumep

excentre - LeHTp BHEBIMCAHHON OKPYKHOCTH

exclusion - uckioueHue

existential quantifier - kBaHTop CyIeCTBOBaHHUS
expansion - pasJyoxeHue

expansion of a determinant - pasnoxeHue onpeaeIuTes
explementary angle - nonoaauTenbHBIH yroi g0 3600
exponent - moka3saresib, SKCIIOHEHT

exponential - mokazateabHbIHN, SKCITOHCHITUATLHBINABI
exponential equation - moka3aTebHOE ypaBHEHHE
expression - BeIpakeHHE

exterior angle {of a triangle} - BaemHwmii yron {TpeyroapHuKa}
extremal - sxcTpeMaNbHBIIH

F

factor - maOXUTENB

factor theorem - reopema besy

factoring - pasnoxenue

factorization - pa3znokeHne Ha MHOYKHUTEITH

family - cemeticTBO

field - mone

first derivative - mepBast npon3BoIHas

first-order equation - ypaBHeHHe TIEpBOTO MOPsAKA

flow chart - 6nok-cxema

flux - moTok

focal point - hokanpHast Touka

focus - pokyc

foot {of a perpendicular} - ocnoBanue {mepneHauKyIsIpa}
formula - popmyna

fraction - npo0b

function - gpyukms

function of a complex variable - pyHKIHS KOMITJIEKCHOH MTepeMEeHHOM
function of a single variable - ¢pyHkHs oxHOM TEpeMEHHOM
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function of several variables - pyHKIMS HECKOIBKO HE3aBUCHMBIX
HIePEMEHHBIX

fundamental - ocHoBHOIA

fundamental theorem of arithmetic - ocHoBHas Teopema apupMeTUKH

G

general - oOrmii

general form - oOruit Bu

general solution - oGmiee pemenne

general term - oOmuii uieH

geometric average - cpeJiHee reOMETPHIECKOe

geometric locus - reomeTpudeckoe MECTO TOUKH

geometric mean - cpeqHee reOMETPUIECKOe

geometric progression - reoMeTpuyecKasi MPOrPeCcCHsl

geometry - reomeTpus

grade - cTeneHpb

greatest common divisor - HauOoIbIINI OOIIMHA JCITUTEb

greatest common factor - HaumeHblee 00IIee KpaTHOE

H

half-angle formulas - popmybl monoBuHHOTO yriia

halve - nenute nononxam

height - BeicoTa

hemisphere - monrycedpa, momymap

hexagon - mecTryrobHUK

hexaeder - rekcasp, mecTUrpaHHUK

hexahedron - rekcasp, mecTurpaHHUK

hill climbing - mouck sxcTpemyma

homogeneous - ogHOpOAHBIIH

homogeneous equation - ogHOpPOIHOE YpaBHEHHE

homogeneous system - oxHOpoaHas cucTeMa

horizontal - ropuzoHTaTBHBIN

horizontal axis - ropu3oHTa bHAS OCH

Horner's scheme - cxema I'opHepa

hyperbola - runiep6o:ma

hyperbolic - runep6omuueckmuii

hypotenuse - runorenysa

hypothesis - runoresa

I

identity - ToxecTBO

if and only if - Torga u TonbKO TOrAA

image - oopas

implication - uMITIMKAIUsS

improper fraction - HerpaBuIBHAS IPOOH

Incenter - LeHTp BIUCAHHON OKPYKHOCTH

Incircle - BricaHHas OKPYKHOCTb
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include - BkiroUaTh

inclusion - BKIItO4YeHUE, BIOKEHUE

inconsistent - HECOBMECTUMBIH, IPOTUBOPEUHBHIH
incorrect - ommMOOYHBIN, HETOYHBII

increase - pactu

increment - mpuparieHue

indefinite - HeonpeaeIeHHBIH

independent - He3aBUCHMBIiA

independent variable - He3aBucumas nepeMeHHas
indeterminancy - HeolpeIeIeHHOCTh

induction - wHITYKIUS

inequality - HepaBeHCTBO

infinite - 6eckoHeYHBIT

infinite decimal fraction - 6eckoneunas gecaTuyHas IpoOb
inflexion - meperu6

Inhomogeneous - HeoIHOPOIHBIH

initial - HavapHBIHI

initial condition - HavapHOE YCIIOBHUE

initial value - HaganpHOE 3HAYEHUE

inscribe - Briucatp

inscribed angle - BiricaHHBIH yTro

inscribed circle - BmcanHas OKpy>KHOCTb
inscribed polygon - BucaHHBIH MHOTOYTOJIBHHK
integer number - miesoe uncio

integral - uaTerpan

integral curve - uaTerpasibHas KpuBas

integrand - moMHTErpabHOE BBIPAKCHUE
integration by parts - “HTErpupOBaHKE TI0 YaCTAM
integration constant - mocTosiHHass UHTETPHUPOBAHUS
inter-stage function - crynenuaTast QyHKIHS
intercept - oTpe30K; OTPE30K OTCEKACMBbIH ¢ OCH
intercept theorem - reopema ®aneca
interdependency - B3anM03aBHCHUMOCTD

interior angle - BHyTpeHHHI yroi

intersection - mepeceueHue

interval - uaTEpBaN

inverse - oOpaTHO

inversely proportional - o6paTHO TpomOPIIMOHATIBHBIH
irrational number - uppalmoHaIbHOE YUCIIO
irreductibility - HemprBOIUMOCTH

isosceles triangle - paBHOOeAPEHHBII TPEYTONBHUK
J

jump - ckaJok

jump function - ctynenuaras GyHKIHS
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K

kilogram(me) - kusorpamMm

Kilometre - kumomeTp

Known - u3BecTHBII

L

law - 3akon

law of composition - 3aK0H KOMITO3UIIAN

law of sines - Teopema cuHycoOB

law of the excluded middle - 3axoH HCKITFOYEHHOTO TPETHETO
least common denominator - HanMeHbIIHI OO JETUTENb
least common multiple - HanmeHnbIIEE OOTIIEE KpaTHOE
leg - 6okoBas cropoHa

Leibniz rule - popmyna JleriGaua

lemma - temma

length - mvna

like denominators - oguHaKoOBbIEC 3HAMEHATEIIN

like signs - onrHaKOBbIC 3HAKH

limit - npenen

limit value - npenenbHOE 3HAUCHUE

limits of integration - npenenbl HHTErPUPOBAHHUS

line - mpsimast

line segment - orpe3ok

linear - muHelHbBIH

linear equation - nuHEHOE YypaBHEHHE

linear function - imnueitHas GyHKIHS

linear independency - nmuHeliHas HE3aBUCUMOCTD
linearity - uHeitHOCTD

local - nokanbHbI#

logarithm - norapudgm

lower limit - HrkHMI Tpeaen

lowest common denominator - HanMeHBIINI 00TV
3HaMeHATe b

lowest common multiple - HaumenbIIee 00IIIEe KpaTHOE
lozenge - pom6

M

magnitude - BearunHa

main diagonal - rimaBHas guaroHab

mMajor axis - riaBHAas OCh

many-variable system - cucreMa ¢ HECKOJIbKMMH ITEPEMEHHBIMHU
map - oTobpaxxeHue

mapping - orodpaxeHue

meter - metp

mathematical induction - maremaTrueckas (moJiHas ) HHAYKITUS
mathematics - maremaruka
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matrix - maTpuma

matrix of the transformation - marpuiia npeodpazoBanus

maximum - MaKCHMyM

mean - cpeHee apuPMETUICCKOE

mean proportional - cpeaHee reoMeTpuuecKoe

measurable - u3mepuMbIii

measure - Mepa

median {of a triangle} - mennana

member {of a set} - anemenT {MHOXecTBa}

minimum - MUHUMYM

minuend - ymeHbI1aeMoe

minus {sign} - 3HaK MUHYC

module - Moxyb

monom - ogHO4WIEeH (MOHOM)

monotone decreasing function - MOHOTOHHO yObIBaroIas (GyHKIIHS

monotone increasing function - MoHOTOHHO Bo3pacTarorias GyHKIHSI

monotonic function - MmoHoTOHHAsT GYHKIIHS

MONOtoNOUS - MOHOTOHHBIN

multiple - MHOTOKpATHBIN; KpaTHOE

multiplex - MHOTOKpaTHBI

multiplicand - MuOXXHMOE

multiplication - ymHOXeHUE

multiplier - MmHOXUTETH

multiply - MHOXUTB

mutually - B3aumHO

N

natural logarithm - HaTypanbsHbBIi JTorapudm

natural number - HaTypanbHOE YKCII0

necessary and sufficient condition - Heo6XxoauMOE U TOCTATOYHOE YCIOBUE

negative - oTpuIaTeILHBIN

negligible - nmpenebperaemsrii

node - y3zen

non-decreasing - HeyMEHbIIAOIIUHCS

non-degnerate - HeBBIPOKICHHBIIH

non-degenerate CONIC - HEBBIPOXKICHHOE KOHUYECKOE CCUCHHE

non-degenerate conic section - HeBBIPOKICHHOE KOHMYECKOE CCUCHUE

non-linear - HenuHeWHbBIH

non-linear equation - HemMHEHHOE ypaBHEHUE

non-orthogonal coordinate system - HeopToroHaj bHast KOOPAUHATHAsS
crcTeMa

non-periodic - HemeproANYECKHiA

non-symmetric - HeCUMMETPUYIHBIH

non-terminating decimal - 6eckoHeuHast qecsiTHaHast PoOb

non-trivial solution - HeTpuBHanbHOE (HEHYJIEBOE) pEIICHNE
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non-zero solution - HeTpuBHambEHOE (HEHYJICBOE) PEIICHUE
normal - Hopmaib

normal to the surface - HopMab K TOBEPXHOCTH

normal vector - BekTop HOpMaH

null-vector - HyseBoi BEKTOP

null-matrix - HyaeBas MaTpuia

null-set - HyJIb-MHOX€ECTBO, TyCTOE MHOYKECTBO

number - gucno

number line - yncnoBas npsimast

@)

oblique - oblic

obtuse angle - Tymoit yrox

obtuse triangle - TynmoyronsHbBIN TPEYTOIHHUK

octagon - BOCbMUYTOJIbHUK

0dd - HeyeTHBII

odd-function - HeyeTHas GyHKIHS

one-t0-0ne - B3aMMHO-0THO3HAYHBIH

open interval - OTKpBITHII HHTEPBA

opposite interior angles - BHyTpeHHHE HAKPECT JICIKAIINE YIIIbI
order - mopsiok

order of derivative - mopsiok MPOU3BOTHOM

order of equation - mopsiOK ypaBHEHHUSI

ordered pair - yropsiioueHHas rapa

ordinal number - nopsiakoBEIif HOMEp

ordinate - opauHaTa

origin {of coordinates} - nayayo {koopauHar}

orthogonal base - oproronanbHbIit 6a3uc

orthogonal coordnate system - oproronajbHasi CHCTEMa KOOPIUHAT
orthonormal basis - oproHOpMHPOBaHHbBIN 0a3KC

oval - oBan
P
pair - mapa

parabola - mapabona

parabolic - mapabonmueckuii

parallel - mapamensHbrit

parallelepiped - mapannenenumes
parallelogram - mapayenorpamm
parallelogram law - 3akon mapamienorpamma
parallelogram rule - 3akon napannenorpamMma
parameter - mapameTp

parametric form - mapamerpuueckas Gpopma
parentheses - kpyribie CKOOKH

partial fraction - snemenTapHas 1po0Ob
partial-fraction expansion - pasio)keHue npaBUIbHON APOOH Ha
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npocTeiiimue apodu

pencil - my4dox

pencil of lines - my4yok nmpsMbIx

pentagon - mATUYTOJIBHUK

per cent - mpoueHT

perimeter - mepumeTp

period - mepuos

periodic decimal fraction - mepuoauueckas necsaTuaHasi 1pookh
periodic function - nepuoaudeckas GyHKIHS
periodic solution - meproanyeckoe penieHne
permissible solution - nomyctumoe pemenne
perpendicular - nepnieHaUKYIISP

piVOt - OCh BpallieHusl, IIEHTP BPAICHHUS
plane - mockocTh

plane geometry - mnanumeTpus

planimetry - mranumeTpus

plus sign - 3Hak 1uIROC

point - Touka

point of discontinuity - Touka pa3pbsiBa

point of inflexion - Touka neperuta

polygon - MHOTOYTOJIbHUK

polyhedron - MmHOTOTpaHHUK

polynomial - mHOTOUYICH

positive - moI0KUTEIbHBIN

possibility - Bo3amMokHOCTB

POWET - moKa3aTesb CTeICHH

pre-image - mpoo6pa3

preceding - npeapLAyIInii

prime factorization - pa3o)xeHue Ha IPOCThIC MHOKUTEIH
prime number - mpocToe YuciIo

primitive - mepBooOpa3Has GyHKIHsS
principal - rinaBubIi

principal axis - rmaBHast oCh

principal diagonal - rimaBHast tuaroHab
principle of complete induction - MeTo MOMHON MHAYKIIUN
prism - mpusma

product - npousBeneHUE

progression - mporpeccus

projection - nmpoekius

proof - moka3aTenbCTBO

proper factor - coOCTBEHHBIH ACITUTEIh
proper fraction - gpo0s

property - cBOMCTBO

proportion - npomopius
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proposition - nmpeayioxxeHue

prove - noka3biBaTh

pyramid - mupamua

Pythagorean theorem - Teopema ITudaropa

Q

quadrate - kBagpaT

quadratic - kBaapaTHBIN

quadratic equation - kBagpaTHOE ypaBHEHHE
quadratic formula - hopmyna KopHEl KBagpaTHOTO ypaBHEHHUS
quantifier - ksanTop

quotient - yactHoe

R

radian - paguan

radical - pagukai, 3HaK KOpHS

radical sign - paaukan, 3HaK KOpHsI

radius - paanyc

radius vector - paanyc-BeKTop

raise to a poOwer - BO3BOJUTH B CTEIICHb

range - 00;1acTh, MHOKECTBO 3HAYCHU I

rank of a matrix - paar maTpuIIbI

ratio - yacTHO€, OTHOILIEHHE

rational - panroHaJTbHBIH

rational function - parmonaneHas QyHKIUS
rational number - parmonansHOE YKCITO

ray - moyxyoch

real - neficTBUTENBHBIN, BEIIECTBEHHBIN

real number - neficTBUTENbHOE (BEIIECTBEHHOE) YHCIIO
reciprocal matrix - ooparHast MmaTpuia
rectangle - mpsMOyToJIbHUK

rectangular coordinate system - {nekaproBa} npsiMmoyroJyibHas cucTemMa
KOOPJUHAT

reduce - mpuBOANTD, COKpAIIATh

reducible - mpuBogUMBIit

regular polygon - npaBuIbHBI MHOTOYTOJIBHUK
relation - otHoIIeHNE

relative - oTHOCUTEITbHBIH

relatively prime numbers - B3auMHO POCThIC YUCITA
remainder - ocraTok

repeated root - kpaTHbII KOPCHB

replace - moacTaBiIsTh, 3aMEHSTh

represent - mpeacTaBiIsATh

rest - ocratox

restriction - orpaHu4eHue, PECTPUKIIHS

rhomb - pom6
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rhombus - pom6

right angle - npsimoit yro:

right triangle - mpssMOyrobHBIH TPEYTOIBHUK
root - kopeHsn

rotation - BparieHnue

round - OKpyIJIsATh

rounding error - omOKka OKpyIJICHHUS

rule - mpaBmiIO

S

satisfy - ynoBiaeTBoOpsTSH

scalar - ckasip

scalene triangle - pazHocTOpoHHUIT TPEYTONBHUK
secant - cexkyiuas

sector of a circle - cexrop kpyra

segment - oTpe30K, CErMEHT

semi-circle - momykpyr

semiclosed interval - mosy3aMKHYTBIi HHTEPBA
Set - MHOXKECTBO

set theory - Teopust MHOKECTB

side {of an angle} - cropona {yrna}

sign - 3HaxK

signum function - curaym-pyHknus

similar fractions - 1poOu ¢ paBHBEIMH 3HAMECHATEIISIMHU
similar polygons - mogo0HbIe MHOTOYTOJILHUKH
similar terms - mogo0HbBIC WICHBI

similar triangle - mogoOHEII TpeyTrONBHUK
similarity - momobue

similitude - mogo6wue

simple - mpocToi

simple root - mpocToii (0HOKPATHBII) KOPEHb
simplification - ymporienue

sine curve - cuHycoua

sine rule - Teopema cuHyCOB

single - oguH, OTACNBHBIN, ¢AMHCTBCHHBIH
single root - mpocToii (0AHOKpPATHBIN) KOPEHb
skew lines - ckpenuBarommecs npsMbie

slope - naksoH; yrimoBoi ko3ddurmeHt

slope angle - yron nakinona

slope formula - popmyna yrinosoro koadgduimeHTa
slope-intercept form of a

straight line equation - ypaBHeHue NPsAMOH C YTII0BBIM KO3 (DUITHECHTOM
solution {of a problem} - pemrenune {3anaun}
solution set - MHOKECTBO peleHni

solve - pemaTh
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Space - mpoCTpPaHCTBO

speed - ckopocTh

sphere - cdepa, map

square - KBajpaT; BO3BOAMTh B KBaJpaT

square brackets - kBagpaTHbIC CKOOKH

square root - kBapaTHbIA KOPEHb

standard form - oOmuii Bua, ctanmgapTHas Gpopma,
HOpMaJibHas opma

statement - yrBepkieHu€e, BBICKa3bIBAHUE

step function - ctynenuarast pyHKIUS

straight - mpsiMoii, ipaBBbIit

straight angle - pa3BepHyTEHIit yrou

straight-line - npsimast uHUs

straight-line segment - oTpe3ok npsMoii, OTpE30K
stretching - pactsbkeHue

strict - ctporwui

strongly monotonic - cTporo MOHOTOHHBI#
subset - moAMHOXXECTBO

substitution - moagcraHoBKa

subtraction - BerunTanue

subtrahend - BeranTaecmoe

sum - cymma

summand - cmaraemoe

supplementary angles - 1ONOJHUTEIBHBIC YTIIbI
surface - moBepxHOCTH

surface area - momaak NTOBEPXHOCTH

surface element - syieMeHT MIOIa U {TTOBEPXHOCTH }
surface of revolution - moBepXHOCTH BpaleHHsI
symbol - cumBon

Symmetric - CkMMETPHUYHBIH

symmetric function - cummeTpuunas (uetHast) GyHKIHS
synthetic division - cxema I'opHepa

system - cuctema

T

tangent - kacarenpHas; TAHTE€HC, PYHKIUS TAHT€HC
tangent line - kacaTenpHas

tangent plane - kacarenbHas MIOCKOCTh

term - unien

term of a fraction - yuciurens npodu
terminating decimal

fraction - koHeuHas HecATHYHAS IPOObH

tetragon - yeTbIpexyrojJbHUK

tetrahedron - yeTbIpexrpaHHUK, TETPASP
theorem - Teopema
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theory - Teopust

transcendental number - TpaHcleHAEHTHOE YHCIIO
transform - mpeoOpa3zoBaTh

transform of coordinates - nmpeodpa3zoBanue KOOPAUHAT
transitivity - TpaH3UTHBHOCTb

translation - Tpancisus

trapezium - Tpamnerus

trapezoid - Tpamerws

triangle - TpeyroapHHEK

triangular - TpeyrompHbII

trigonometric - TpuroHOMeTpUIECKHIA

trigonometric function - Tpuronomerpudeckast GyHKIUS
trigonometry - TpuroHoMeTpus

trisection of the angle - Tpucekius yria

truth - ucTuHHOCTH

U

unambiguous - HeIBYCMBICIICHHBIHN, OJTHO3HAYHBIN
unbounded - HeorpaHUYCHHBIH

uncertainty - HeIOCTOBEpPHOCTb, HEOIPEACICHHOCTb
undefined - HeonpeneneHHbIH (HeaeHUHUPOBAHHBINH )
undetermined - HeonpeneIeHHBIN

unequal - HepaBHBIit

union - oObeAMHECHHE

unique solution - eTMHCTBEHHOE PEIICHHE
unigqueness - eIUHCTBEHHOCTh

unit - equHULIA

unit circle - exuHUYHAS OKPYKHOCTH

unit tangent vector - kacaTenbHbIN TUHHUYHBINA BEKTOP
unit vector - eIMHUYHBINA BEKTOD

universal quantifier - kBanTop 0OIIHOCTH

universal set - yauBepcaibHOE MHOKECTBO

unknown - HeM3BeCTHOE

unlike denominators - HeoIMHAKOBbIE 3HAMEHATEIU
unsymmetric - HeCUMMETPUYHBIH

\/

valid - cipaBeTMBBIH

value - BernunHa, CTOUMOCTE

vanish - ucuesarb, 0OpPaTUTHCS B HYJIb

variable - mepemenHas

Vector - BEeKTop

vector product - BekTopHOE (BHEIITHEE) TPOU3BEICHUE
velocity - ckopocTb

verify - mpoBepsITh

vertex - sepimHa
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vertex angles - BepTHKaIbHBIC YTIIbI
vertical - BepTukaib; BepTHKAIbHBIN
vertical axis - BepTukaabHas OCh
vice versa - Hao00poT, 0OpaTHO
vinculum - gpo6Hast yepTta

volume - o6bem

W

way - myTh

well-defined - BrosHe omnpenecHHBIN;
OJIHO3HAYHO

ONPEAECICHHBIN

whole - nensiit

X

X-axis - och X

X-intercept - oTpe3ok Ha ocH X
Xy-plane - miockocTh Xy

Y

y-axis - ocb y
Z

Z-axis - och z
ZEro - Hylb
Zero

solution - HyneBoe pemieHue
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