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IpeauciaoBue

Hacrosiiee yueOHoe mocoOue Mo aHTIMHCKOMY SI3BIKY IMPEAHAa3HAuYCHO Jis
OakanmaBpoB HMucturyra wmateMatnkd W MexaHuku wuMm. H.M. Jlo6adeBckoro
Kazanckoro (IIpuBoimkckoro) denepanbHoro yHmBepcutera ypoHs Intermediate /
Upper-Intermediate.

[enbro mocoOus sABISETCA OBJIAJICHUE CTYyIEHTAMH KOMIETEHIUSMH YCTHOTO U
MUCbMEHHOTO TMPO(EeCCHOHATbHO-OPUEHTUPOBAHHOTO OOIIEHUS] HAa aHTJIMACKOM
s3blke. B 3amaun mocoOusi BXOAWUT Pa3BUTHE HABBIKOB U YMEHHM CaMOCTOSITEITBHO
paboTaTth ¢ ayTEHTHUYHBIMU TEKCTaMHU Ha QHTJIMACKOM S3BIKE, KOMMYHHKATHBHBIX
HABBIKOB JUIsl TOJJEpKaHHUsI NPOo(EeCcCHOHANBHBIX KOHTAaKTOB, a TakKKe pPa3BUTHE
HAaBBIKOB IMHMCHMA.

[locoObue coctour u3 9 pasnenoB, KaKIbIA M3 KOTOPBIX COJEPKUT
TEMaTUYECKHE TEKCTBhl M 3aJaHus I WX IIOJIHOTO U TOYHOIO NOHUMAaHUS, a TAKKe
3aJlaHds M0 Pa3BUTHI0 KOMMYHHMKATHUBHBIX KomreTeHlMi. [IpearexcroBbie 3agaHus
3HAKOMSAT CTYAECHTOB C COJEPKAHUEM YUEOHBIX TEKCTOB U CIIOCOOCTBYIOT YCBOEHUIO
Y 3allOMUHAHUIO CIIEHHUAJIBHBIX TEPMUHOB MO HAINPABICHUIO OOYYEHUS, YCTPAHSIOT
TPYJHOCTH TOHMMAaHHWs NPOYUTAHHOrO Martepuana. IlociieTekcToBbIe yHpa)KHEHHUS
MO3BOJISIIOT OINPEACIIUTh YPOBEHb YCBOEHHUSI M3YUYEHHOIO MaTepuasa, CloCOOCTBYIOT
Pa3BUTHIO HABBIKOB YCTHOIO M IIMCBMEHHOIO IEPEBOJA, MOHOJIOTMYECKOW U
nuanoruyeckoil peun. B mocoOue Takke BKIIIOYEHBI TBOPYECKHE 3aJaHUs 110
MOATOTOBKE MIPE3EHTALMI U JOKJIAIOB.

[Tocobue comep’UT TEKCThl [Jii CaMOCTOSITEIbHOM palbOThl CTYACHTOB,
UHCTPYKIIMK KaK COCTABUTh KpaTKuil mepeckas Tekcra — How To Write a Summary,
npaBUja YTCHUS MaTeMaTHYECKUX BhIpaKeHUH u ¢opmyn — Basic Arithmetic
Expressions, Formulas, Equations and Rules for Reading Them in English u cioBaps
TepMuHOB 1o Matemaruke English-Russian Dictionary of Mathematical Terms.

[Tocobue mMoxkeT ObITh PEKOMEHJOBAHO K MCIOJB30BAHUIO ISl AyAUTOPHOU U
CaMOCTOATENbHON pabOThI CTYIEHTOB.

Matepuaisl TocoOUst MPOLUTH arpodaIfio B CTYACHUECKUX TPYIINax.
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Unit 1. MATHEMATICS AS A SCIENCE

“Mathematics is the queen of the sciences,
and number theory is the queen of mathematics.”
— Carl Friedrich Gauss
Part 1
WHAT IS 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 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 ['maeO1'maetiks]
2 | arithmetic ['eer10'metik]

3 | geometry [d31'omitrr]

4 | pythagorean [par'aego'rion]

5 | pure [pjus]

6 | applied [o'plaid]

7 | processes ['prousesiz]

8 | generalization ['dzen(a)ralar'zerf(a)n]
9 | theorem ['Ororom]

10 | axiom ['eekstom]

Task 3. Study and remember the following words.

Ne | Word Transcription Translation

1 | cognition [kog'nif(o)n] MO3HAHUE

2 | deduce [dr'dju:s] BBIBOJAUTH (3aKJIIOUCHHUE, CIIC/ICTBHE,
popmyuty)

3 | encompass [In'kampas] 3aKJII0YaTh

4 | symbolic [stm'bolik] CUMBOJIMYECKHUI, CHMBOJIbHBIHN

5 | deduction [di'dak[(o)n] BBIBO/I, JIOKA3aTEIbCTBO

6 | inference ['mnf(o)rons] BBIBO/I, 3AKJIIOUCHHE

7 | relation [rr'lerf(o)n] CB$13b, OTHOIIICHHE

8 | postulate ['postjulert] noCTyJat

9 | quantity ['kwontiti] KOJIMYECTBO, BEJTUUMHA

10 | magnitude ['maegnitju:d] a0COJTIOTHAS BEJTUYMHA

11 | property ['propati] [M0Ka3aTesb, CBOMCTBO

12 | concise [kon'sars] KpPaTKHIi, CKAThIM, COKpaICHHBIN




13 | latter ['leeta] MOCJICAHUN U3 IBYX
14 | counting ['kauntim] CYET, BBIYHUCIICHUE, MTOJICUET
15 | concrete ['kongkri:t] OTIpeIeJICHHBIN

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

Adopted from Ihwxuna E.H. English for Mathematicians and Information Technologies Learners =
Anenutickuti 0151 cmyOeHmos, u3y4auux MamemMamuxy u UHpOPMayUOHHbIE MEXHOIOSUU.!
yuebno-memoouyeckoe nocobue [Snexmponnwiii pecypc] / E.H. [lywkuna. —

Huoienuti Hoseopoo, HHI'Y, 2019. — 88 c.

AFTER TEXT TASKS

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?



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.
1. u3mepeHnue (nencTBue)
2. U3y4aThb

3. npeoOpa3oBLIBATH
4. MHOKECTBA

5. paccMaTpuBaTh
6. COBpEMEHHBIH
7. KOJIMYECTBO
8. JIOTUYECKUIl BBIBOJI

9. yncras maTemaTHKa

10. mpukItagHas MaTeMaTHKa

Task 8. Match the terms with their translation.

o| Term Translation
1 | mankind a [IOJICYET, BEIYUCIICHUE
2 | to become familiar with b MIPUBECTHU K
3 | counting c YCJIOBCUYECKOE ITO3HAHUE
4 | to belong to d MO3HAKOMHTBCS C
5 | human cognition e COBOKYITHOCTb
6 |[toleadto f COCTaBIISITh
7 | inthe broad sense g NPUHAJICKATh
8 | totality h YHCIIO
9 | to constitute [ Y4EJI0BEYCCTBO
10 | number j B IIUPOKOM CMBICIIC




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 18" 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

. Mathematics belongs to the whole of ... .

. It was necessary even for the early people to learn to ... .

. In the course of time, ... led to geometry.

. Arithmetic is the study of ... .

. Mathematics is a ... subject.

. Mathematics deals with the space forms and ... abstracted from the physical world.
. Applied mathematics and pure mathematics constitute mathematics as a ... .

. 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

CO~NONWnN Pk~ WN ==

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 | a | with new concepts such as sets,
to become familiar 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 d | with mathematical ideas, processes
the general process and facts.




5 | Contemporary mathematics is a e | by which unknown quantities,
mixture of much that is very old and magnitudes and properties may be
still important (e.g., counting, the deduced.

Pythagorean theorem)

6 | The totality of all abstract f | of shape, size and position.
mathematical sciences

7 | The totality of all concrete g | of human cognition of the real
interpretations world.

8 | Mathematics is the study of h | on definitions, axioms, postulates,
relationships among quantities, and rules for combining and
magnitudes, and properties of transforming positive elements into
logical operations more complex relations and

theorems.

9 | The science that draws necessary i |is called Applied Mathematics.
conclusions encompasses

10 | The theory of logical deduction and |j | to arithmetic.
inference is based

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 ['primitrv 'man] — nepBOOBITHBII YEIOBEK
2. count [kaunt] — cuutaTh
. possessions [pa'zef(9)nz] — coOCTBEHHOCTH
. express a number [ik'spres @ 'namba] — 0003HaYNTH YUCITO
. inseparable part [n'sep(o)rab(o)l] — HEOTIETMMAs YaCTh
. everyday life ['evrider 'larf] — moBcenHEBHAS KU3HD
. decimal system ['desim(a)l 'sistim] — gecsATHYHAsA crcTeMa
. value ['valju:] — 3HaueHune
9. digit ['didzit] — mudpa
10. ten times as great ['ten 'tarmz as 'greit] — B gecath pa3 Oosblie
11. Hindu-Arabic ['hindu: '&rabik] — namoapadckas
12. number system ['namba 'sistim]— yrcioBas cucrema
13. suffice for [so'fars 'fo:] — ObITH JOCTATOYHBIM TSI
14. proper place ['props 'pleis] — mogobaroriee MecTo

co~NOoO Ok~ Ww



15. large numbers ['la:d3 'nAmboz] — MHOTO3HAUHBIE YHCTIA
16. separate ['sep(a)rit] — oTaenars

17. unit ['ju:nit] — equHUIIA

18. comma ['komo] — 3ansras

19. billion ['biljon] — Mmunmuapa

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 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 forty-
seven million, one hundred thirty-six thousand, five hundred and ninety-two.

Adopted from Hazaposa H.A. I[Ipogheccuonanbhviii aHenuiCKuil: MamemMamuxa u gusuxa =
Professional English in Use: Mathematics and Physics: yue6noe nocobue |

H.A. Haszaposa, E.B. Ilanacenxo, O.M. Torcmoix. —

Owmck: U30-60 OmITIY, 2018. — 124 c.
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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(o)nz]
2 algebra ['eeldzibro]

3 probability ['proba'biliti]

4 statistics [sto'tistiks]

5 trigonometry [trigo nomitr]
6 calculus [ 'keelkjolos]

7 fundamental ['fanda'mentl]
8 theory ['01(0)r1]

9 topology [to'pplad3i, ta'pal-]
10 concept ['konsept]

11 triangle ['trareeng(o)]]
12 addition [o'd1fn]

13 subtraction [sab'treek n]

14 multiplication [maltiplt keifn]
15 division [d1'vizon]

11



Task 3. Study and remember the following words.

Ne | Word Transcription Translation

1 interlinked [ mmta'lipkt] B3aMMOCBSI3aHHBII

2 overlapping ['ouva'lepin] MEePEKPHIBAIOLINICS, YACTUYHO
COBITAIAFOITUI

3 pursue [pa'sju:] N0OUBATHCS, CTPEMUTHCS

4 exponent [1k'spounont] AKCIIOHEHT, CTEICHb

5 manipulate [mo'nipjulert] yIPaBJIsATh, ONIEPUPOBATH

6 equation [T'kwerz(o)n] ypaBHEHHE, PABEHCTBO

7 rate of change | ['rert ov 'femndsz] CKOPOCTh M3MCHCHHSI

8 curve [k3:v] KpHUBast

9 determine [dr't3:min] yCTaHABJIMBATh, ONPECIUTh

10 | indispensable ['indr'spensob(a)l] | HE0OXOUMBIH, 00s3aTEILHBIN

11 | integer ['mtidzo] TEJIOE YHCIIO0

12 | stretching ['stret[in] pacTshKeHHE

13 | crumpling ['krampling] KOMKaHHUE, CMSITHE

14 | twisting ['twistin] CKpy4YHBaHHUE, BEPUCHHE

15 | bedding ['bedin] HACJIOCHUE

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

12



fundamentals are used in everyday life for a variety of reasons from simple
calculations to profit and loss computation.

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.

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 “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

13



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.

Downloaded from Different Branches of Mathematics by Team Leverage Edu. URL:
https://leverageedu.com/blog/branches-of-mathematics/

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 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

14
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. basic groundwork
. simple calculations
. congruence of objects
. the rate of change
. to find tangents to curves
. limiting values of differentials
. to predict events

. 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.

O 0NNk W -

. MHOKECTBO NPUYUH
. IPUATH K pe3yJibTaTam
. HEU3BECTHAs BEJIMUYMHA
. UBMEPSATH PACCTOSIHUE U ITUHY
. B IBIDKCHUHA
. PE3KO OTJIMYATHCS
. muddepeHnnanTbHOe UCUNCIICHHUE
. UHTETpAJIbHOE UCYUCIICHNE

. HabOop JaHHBIX

10. ciyqaitHbie COOBITHS

11. 0600IICHHS IIETBIX YHCET

12. reomerpudeckue GUrypsl

13. Teopus y3na

14. xomkaHue

15. Hacnoenue

Task 10. Match the terms with their definitions.

Ne | Term Defenition

1 | Arithmetic deals with the rate of change of a variable and it is a
means of finding tangents to curves.

2 | Algebra use mathematical concepts to predict events that are
likely to happen and organize, analyze, and interpret a
collection of data.

3 | Geometry is concerned with the deformations in different
geometrical shapes under stretching, crumpling,
twisting and bedding.

4 | Differential deals with numbers and their applications in many
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calculus ways.

5 | Integral calculus | e |isthe application of mathematical methods by
different fields such as physics, engineering, medicine,
biology, finance, business, computer science, and

industry.
6 | Probability and f | is devoted primarily to the study of integers and
statistics integer-valued functions.

7 | Number Theory g | focuses on the study of polygons, shapes, and
geometric objects in both two-dimensions and three-

dimensions.
8 | Topology h | studies entirely abstract concepts.
9 | Pure mathematics |i | deals with solving generic algebraic expressions and
manipulating them to arrive at results.
10 | Applied j | is concerned with the limiting values of differentials
mathematics and is a 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 |[a |and specialized knowledge.
builds up to complex systems
2 | Applied mathematics is a b | to be applied to objects in motion.
combination of mathematical
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science

3 | Topology is concerned with the ¢ | from simple calculations to profit and
deformations in different loss computation.
geometrical shapes

4 | Earlier maths could only work d | triangles and their properties.

the same time focusing on their
special properties and

5 | Congruence of objects is studied at | e | while creating objects in practical life.

6 | With calculus, mathematical f | like cryptography, game theory and
principles began more.

7 | Trigonometry is all about different | g | calculation of their area, volume, and

perimeter.

8 | The fundamentals of arithmetic are | h | are solved for and the value of the
used in everyday life for a variety variable is determined.
of reasons

9 | Unknown quantities denoted by i | on static objects.
alphabets that form a part of an
equation

10 | The importance of geometry lies in | j | under stretching, crumpling, twisting
its actual usage 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. 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 'eri0'metik] — yctHbIii cuet B yme

2. artificial intelligence ['a:tr'fif(o)l m'telid3(o)ns] — MCKyCcCTBEHHBIN MHTEIUICKT
3. superficial part ['s(j)u:pa'fif(a)l 'pa:t] — moBepxHOCTHAS YacTh
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. essence ['es(o)ns] — cymHOCTH
. set tasks ['set 'ta:sks] — craBuTh 3amaun
. numerical sequences [nju:'merik(a)l 'si:kwonsiz] — uncaoBbIe MOCACIOBATEIBHOCTH
. humanities [hju'manatiz] — rymaHuTapHbIC TUCIMILIAHBI
. social science ['sauf(9)l 'sarons] — ob1ecTBO3HAHKE
. soroban ['so:roba:n] — copoban, AMOHCKHE CUETHI
10. abacus ['ebokas] — abaka, cueTHas g0cKa
11. ancient people [‘einf(o)nt 'pi:p(o)l] — npeBHUE JMFOIN

© oo ~No o1~

Task 20. Read Text B. Translate it from Russian into English.
Text B
MATEMATHKA - IIAPUIIA HAYK

3a4yeM Hy’KHA yCTHas MaTEMATHKA U YCTHBIA CUET B ymMe? DTOT BOIIPOC My4aeT
BCEX UIKOJIBHUKOB M MX pOAMUTENECH. XHUTPOCTh OTBETA 3AKIIIOYAETCA B TOM, YTO
MaTeMaThKa — 93TO YHUCTBIM MHTEIUIEKT, JIOTUYECKHE OIlepaluy, YCTAHOBIICHUE
3aKOHOMEPHOCTEM, NPUYNHHO-CIEICTBEHHBIX CBS3€d M cUCTEM. [IeHCTBHUTENBHO,
pa3BuTHEe HH(OPMALMOHHBIX TEXHOJOTHM, HMCKYCCTBEHHOTO HWHTEIJIEKTa JejlaeT
HEHY>KHBIMH CaMOCTOSITEJIbHBIE YEJIOBEUECKUE OIepaluy, HO MpoliemMa B TOM, YTO
0e3 BIaJeHUs MAaTEMaTHUYECKOTO JIOTMYECKOrO ammapara, HEBO3MOKHO B IPUHLIUIIE
pa3BuTHE UHTEIIEKTA. Jla, 110001 YeI0BEK MOXKET MOCYUTATh LIEHY TOBapa, €ro Bec u
o0veM. Ho 310 BuaMMas, moBepXHOCTHas M (popmanbHas 4acTh MAaTEMaTUYECKOIO
3HAHMUSL.

CymHoCcTh MaTE€MaTUKH B TOM, UYTO YEJIOBEK YYMTCS BHJIETh Pa3JIMYHbIC
BApUAHTHI PEIICHUS] OJJHOM U TOM K€ 3aJa4uM, yMEET CTaBUTh Mepesa coOOoW 3a1auu U
HaXOJUTh HAa HHUX OTBETHI, MILET J0KAa3aTeIbCTBA M apryMeHTHl. be3 4YHCIIOBBIX
MOCJIEIOBATEIBHOCTEH, 3aKOHOMEPHOCTE M CIMOCOOOB pEIICHUs AETCKUA yM HeE
criocoOeH pemiath a0CTpaKTHBIE M KOHKPETHBIC 3aJaud. JTO KacaeTcs JIFOOM
oOnacTu 3HaHUM: ¢u3MKa, XuMus, Ouosorus u apyrue. Kak Obl 3TO CTpaHHO HE
3By4aJio, TAKUE T'YMAHUTApPHbIC AUCHUIUIMHBI KaK UCTOPUS U PYCCKUH S3BIK — 3TO
TEOpHsI JIOTUYECKHX CHCTEM, KOTOpPBIE JIyYIllE BCETO YCBAaWBAKOTCS HMEHHO Ha
npuMepax martematuku. [1o3Tomy HeyAMBUTENBHO, YTO PEOECHOK, HE OBJIAAEBIIMI
YCTHBIM CUYETOM, MAaTEMaTUKON M ObICTPHIMM ONEPALUSIMU B YME JOCTAaTOYHO CJIa0o
pa3BUpAETCAd U B TaKWX, Ka3aJoCh Obl, HE CBA3AHHBIX C MATEMATHUKON HCIUTLTAHOM,
KaK PYCCKHI SI3bIK, JIUTEpaTypa, 00IIECTBO3ZHAHUE.

DTO XOpOILIO MOHUMAIH U JIOJU Ha BOCTOKE, OTKYJa MOILIM U TEOPUs Yuced U
TaONMIIBl CJIOXKEHUS, BBIUUTAHUS, YMHOXKEHHMS M JeneHus. Torma xe W Obuld
pa3paboTaHbl CHEIUalIbHbIE CUCTEMbI YCTHOTO CueTa MOJ Ha3BaHUEM COpOOaH WM
abakyc, pa3BUBAIOLIUE JIOTHUKY, NMaMITh, BHUMaHUE PEOCHKAa M MHTEJUIEKT B LEIOM.
Pa3BuTHE HMHTENIEKTyaJIbHBIX CIIOCOOHOCTEH YeJIOoBeKa MPUBOIUT K TOMY, YTO OH
HAUYMHAET XOPOILIO OPUEHTUPOBATHCS U B APYTUX AUCLUHUIUIMHAX, TaM, TJe TpeOyroTCs
3TH K€ HaBbIKM. (DAKTMYECKHM MOXKHO CKa3aTh, YTO MaTeéMaTHKa — 3TO OCHOBA
YEJI0BEYECKOr0 HHTEUIEKTYaJbHOTO NOTEHIHMAJa WIH, KaK TOBOPWJIM JIPEBHUE —

«apuna HayK».
Downloaded from Mamemamuxa — yapuya nayx, a apupmemuxa — yapuya mamemamuxu. URL:
https://www.infpol.ru/109466-matematika-tsaritsa-nauk-a-arifmetika-tsaritsa-matematiki
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Unit 2. HISTORY OF MATHEMATICS

“Mathematics reveals its secrets only to those
who approach it with pure love, for its own beauty.”
— Archimedes
Part 1
COUNTING IN THE EARLY AGES

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 ['eerabik]

2 | Arabs ['eerabz]

3 | Chinese ['ffar'ni:z]

4 | abacus ['eebokas]

5 | Columbus [ko'lambas]

6 | calculator ['keelkjulerta]

7 | finger ['fingo]

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

9 | Florence ['florans]

10 | digit ['didzit]

Task 3. Study and remember the following words.
e | Word Transcription Translation

1 |dim [dim] CMYTHBIN, TEMHBIH

2 |savage ['seevids] UK

3 | tribe [traib] TUTeMSI

4 | pebble ['peb(a)]] OYJIBIKHHK, KaMEIIIeK
o |toe [tou] najel HOru

6 | apply [o'plar] oTHOCUTKCH (t0), pactpocTpaHsIThCS
7 | instead [1n'sted] B3aMECH, BMECTO

8 | merchant ['m3:4f(o)nt] KyTICII, TOPTOBEII

9 | manuscript ['meenjuskript] PYKOIIHCH

10 | bead [bi:d] IapyK (CO CKBO3HBIM OTBEPCTHEM)
11 | groove [gru:v] KaHaBKa, MPOpe3

12 | carry ['keert] HECTU, TOBO3UTH
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13 | capture ['keepya] 3aXBaT, OBJIA/ICHUE
14 | sign [samn] 3HAK
15 | Calandri [ka: ‘la:ndri] Kananapu

Task 4. Read and translate Text A using a dictionary if necessary.
Text A
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.
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We see here the origin of our word calculate. In the Chinese abacus, the calculi
slid along on rods. In Chinese, this kind of abacus is called a suan — pan; in Japanese
it is known as the soroban and in the Russian language as the s ’choty. The operations
that could be rapidly done on the abacus were addition and subtraction. Division was
rarely used in ancient times. On the abacus, it was often done by subtraction; that is,
to find how many times 37 is contained in 74, we see that 74 — 37 = 37, and 37 — 37 =
0, so that 37 is contained twice in 74,

Our present method, often called long division, began to be used in the 15™
century. It first appeared in print in Calandri’s arithmetic, published in Florence,
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.

Downloaded from Lumen Learning Mathematics for the Liberal Arts. URL:
https://courses.lumenlearning.com/math4liberalarts/chapter/early-counting-systems/

AFTER TEXT TASKS

Task 5. Answer the following questions.

. What is the text about?

. What signs did people use instead of numerals?

. What numbers sound alike in many languages?

. What number names is the word digit applied to?

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

. What is a numeral?

. What is the role of numerals in our life?

. How did the first arithmetic book appear in Europe?

. 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?

OO NO OIS~ WN -

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
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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.

o | Term Translation
1 | distant past a | BeImONHATE omeparum
2 | digit b | npucnocobnenne
3 | abacus C | ckiIaapIBaTh
4 | device d | nenuth
5 |ancient times e | cuéthl
6 |add f | manékoe npomuioe
7 | subtract g | yMHOXaTh
8 | multiply h | BeruutaTh
9 | divide | | oMHO3HAYHOE YMCIIO
10 | perform operations ] | apeBHUE BpemMeHa

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 15"
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
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. If you wanted to buy two chickens, you could point to two ... .
. The ... word digiti means fingers.
. People counted fingers and toes together and used a number scale of ... .

. The numerals we use nowadays are known as ... .
. The ... used a counting table.

|
2
3
4. The numbers from one to ten sound ... in many languages.
5
6
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. Match the beginnings and the endings of the given sentences.

using signs for the numbers;

discovered America.

Ne | Beginnings Endings

1 | The numerals came to us through a a | which could be moved in grooves.
book on arithmetic which was written
in India about twelve hundred years
ago

2 | By chance, the book on arithmetic b | they have never been used by the
was carried Arabs.

3 | The numerals we use nowadays are | c | the s’choty.
known as Arabic, but

4 | In Japanese abacus is known as d | were operated by electricity.

5 | In Chinese abacus is called e |and translated into Arabic soon

afterward.

6 | In the Russian language abacus is f | for example, to use the numeral 2
known as instead of the word two.

7 | In abacus units, fives, tensandsoon |g | by merchants to Europe.
were represented by beads

8 | It first appeared in print in Calandri’s | h | a suan— pan.
arithmetic, published in Florence,
Italy, in 1491,

9 | Many types of these calculators i | the soroban.

10 | It took people a long time to begin j | ayear before Columbus

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

Task 15. Read the words and try to remember the pronunciation.
. Archimedes [ a:ki'mi:di:z] — Apxumen

. Syracuse ['s(a)1(o)rakju:s] — Cupaky3sbl

. antiquity [@n'tikwiti] — 1peBHHI MuUp

. phenomenon [fi'mominon] — siBIeHUE

. hydrostatics ['haidro'steetiks] — runmpocraruka

. eureka [ju(o)'ri:ko] — aBpuka! o3apenue

. immerse [1'm3:s] — morpy»*arth, OKyHaTh

. genius ['d3i:n1os] — TEHUATBHOCTH

. cylinder ['silinda] — uununap

10. lever ['li:va] — pbruar

11. buoyancy ['boronsi] — miaBy4ects (MOTPyKEHHBIX TEI)
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Task 16. 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 17" century that his works were developed by scientists.

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

Task 17. 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: 17t — 20t 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.

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 [ nikoalos ko'p3:nikos] — Hukomnaii Konepauk
Johannes Kepler [jo'henis ‘keplo] — Morann Kemep

Galileo [ geeli'lerov] — INanueit

Isaac Newton ['aizok 'nju:t(o)n] — Mcaak HetoTOH

John Napier [dzon 'neipia] — xxon Hanbe

Justus Byrgius ['d3astos 'b3:dzos] — FOcTtac bupkec

Gottfried Wilhelm Leibniz ['gotfrid ‘wil helm ‘li:b niz] — T'otdpun Bunbsremsm
JIénoHuI

Isaac Barrow [ 'aizok 'berov] — Mcaak bappoy

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

Pierre de Fermat [ 'pir ‘der fe:(r) ‘'ma:] — IIsep ne @epma

Joseph Louis Lagrange [ dzovzif 'luis 'legremds] — XKozed Jlyu Jlarpanx
Leonard Euler ['lenad "o1lor] — Jleonapn Diinep

Carl Frederich Gauss [ka:l fred rik gavs] — Kapn ®puapux ["aycc
Augustin Louis Cauchy [0:gastin 'luts ‘ko:ki] — Asryctun Jlyn Komm
Karl Weierstrass ['ka:l wi'streis] — Kapn Betiepmrpacc

Jean Baptiste Fourier [d3i:n baptist 'fjuarier] — XKaun bantuct @ypoe
Georg Cantor [ 'gerog 'kantor] — I'eopr KanTop

Julius Dedekind [ 'dgu:lias dedi: kind] — FOnuyc Jlenexunn
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Task 3. Study and remember the following words.

Ne | Word Transcription Translation

1 | mathematician [ maeboma'tin] MaTEMaTHK

2 | integral ['mtigral] UHTErpa

3 | treatise ['tri:tis] TpaKTaT

4 | conic ['konik] KOHHYECKOE CEUCHUC
5 | logarithm ['Ipgoridom] Jgorapudm

6 |root [ru:t] KOPEHb

7 | differential ['difa'renf(9)]] g bepeHInaIbHbINH
8 | priority [prar'oriti] IPHOPHUTET

9 | vitality [var'teliti] YKU3HEHHOCTD, KU3HECTIOCOOHOCTh
10 | celestial [sr'lestiol] HeOCCHBIN

11 | contribute [kon'tribju:t] BHOCHTbH BKJIaJI

12 | series ['s1(o)ri:Z] psin

13 | infinite ['mfinit] OCCKOHCYHBIH

14 | rigorous ['rigoras] CTpOTHiA

15 | succeed [sok'si:d] peycIreBaTh

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

17" Century Mathematic

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

The 17" century opened with the discovery of logarithms by the Scottish
mathematician John Napier and the Swiss mathematician Justus Byrgius.
Logarithms enabled mathematicians to extract the roots of numbers and simplified
many 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 17" century saw the greatest advances in mathematics since the time of
ancient Greece. The major invention of the century was calculus. Although two great
thinkers — Sir Isaac Newton of England and Gottfried Wilhelm Leibniz of Germany
— have received credit for the invention, they built on the work of others. As Newton
noted, “If I have seen further, it is by standing on the shoulders of giants.” Major
advances were also made in numerical calculation and geometry.

Gottfried Leibniz was born (1% 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
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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 17" 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 18"
century, “As long as algebra and geometry proceeded along separate paths, their
advance was slow and their applications limited. But when these sciences joined
company, they drew from each other fresh vitality and thenceforward marched on at a
rapid pace toward perfection.”

Descartes’ publications provided the basis for Newton’s mathematical work
later in the century. Pierre de Fermat, however, regarded his own work on what
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.

18" — 19t Century Mathematics

During the 18™ century, calculus became the cornerstone of mathematical
analysis on the 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 18" century, Leonard Euler of Switzerland,
wrote works that covered the entire fields of pure and applied mathematics. He wrote
major works on mechanics that preceded Lagrange’s work. He won a number of
prizes for his work on the orbits of comets and planets, the field known as celestial
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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 19" century began with the German mathematician Carl Frederich
Gauss. He ranks as one of the greatest mathematicians of the world. His book
Inquiries into Arithmetic published in 1801 marks the beginning of modern era in
number theory.

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 19" 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
foundations of mathematics. The application of set theory greatly advanced
mathematics in the 20" century.

Adopted from Ihwxuna E.H. English for Mathematicians and Information Technologies Learners =
AHenuiickuti 051 CmyO0eHmos, Uy4aruux MamemMamuxy U UHQOPMAYUOHHbIE MEXHOTOUN.
yuebHo-memoouyeckoe nocobue [Onexmponnuiii pecypc] / E.H. [lywkuna. —
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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

. major works

. to rank as

. to lack smth.

. vague

. precision

. to attain

. abandonment
10. to advance
11. simplification
12. to approach

O© 000N O~ W
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13. to elongate
14. pace
15. tangents to curves

Task 9. Find the English equivalents to the following words and word
combinations.

1.

e BN Be) RV, IS I \O

9.

IICPBCHCTBO

. CIIeNaTh OTKPBITHE
. U3BJICKATh KOPHU

. YIIPOCTHUTh

. TIJIaruar

. OITyOJINKOBAThH

. MHTETpalibHbIE U MU PepeHITNATBHBIC UCYUCICHUS
. cUCTeMa 0003HaYEHU
MPETeH10BaTh (HA YTO-II.)

10. coBepieHCTBO

11

. HCKPpUBJICHHOC IIPOCTPAHCTBO

12. Teopust uucen

13. noctnun

14. yckopsTh

15. HecMOTps Ha TO, UTO

Task 10. Match the mathematicians with their contributions to science.

Ne | Mathematician

Contribution

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

limits, a purely arithmetic theory
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Task 11. Mark true (T) or false (F) sentences.

1. The 17" 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 18" century, calculus became the cornerstone of mathematical analysis
on the European continent.

8. The 19" 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 20" century.

Task 12. Complete the sentences below with the words and phrases from the
box.

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

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 ... .
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14. The properties of irrational numbers were established by ... .
15. A precise foundation for calculus was supplied by ... .

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 17" century.

2. The cornerstone of mathematical analysis in the 18™ century.

3. The queen of mathematics in the 19" century.

4. Prominence of mathematics in the 20" century.

5. Development of mathematics in the 21% century.

Task 19. Read the words and try to remember the pronunciation.
1. quantum ['kwontom] — kBaHTOBBIH

2. chaos ['keros] — xaoc, HEYTTOPSI0UEHHOCTD

3. topology [to'polad3i] — Tomomorus

4. fertile ['f3:tail] — 3a. 6GmaromatHbIi

5. Princeton [ ‘prinstan] — [Ipuncton

6. Chicago [Ji'’ka:gou] — Uukaro

7. Cambridge ['keimbrids] — Kam6pumk

8. Bertrand Russel ['bs:trond 'ras(a)l] — beprpann Paccen

9. premise ['premis] — npeanoceLIKa

10. Hermann Weyl [ "h3s:mon ‘weil] — 'epman Boiinb

11. Emmy Noether ["emi 'n3:to] -Ommu Hétep

12. econometrics [1'’kono'metriks] — skoHOMeTpHKa

13. maximize ['maksimaiz] — npeieabHO YBEITHYUTD

14. Von Neumann [vpn ‘noiman] — ¢on Hoiiman

15. series ['si(o)ri:z] — psin

16. supply [so'plar] — 3a. paspaboTaTh

17. profiled ['proufaild] — uzoopaxéunsiii (B hunbpme)

18. the Nobel Prize [02 nou 'bel 'praiz] — HoGeneBckas mpemust
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Task 20. Read Text B. Translate it from English into Russian.
Text B
20™ CENTURY MATHEMATICS

During the 20" century, mathematics became more solidly grounded in logic
and advanced the development of symbolic logic. Philosophy was not the only field
to progress with the help of mathematics. Physics, too, benefited from the
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
mathematics and applied mathematics grew ever fuzzier.

Until the 20" century, the centres of mathematics research in the West were all
located in Europe. Although the University of Gottingen in Germany, the University
of Cambridge in England, the French Academy of Sciences and the University of
Paris, and the University of Moscow in Russia retained their importance, the United
States rose in prominence and reputation for mathematical research, especially the
departments of mathematics at Princeton University and the University of Chicago.
In some ways, pure mathematics became more abstract in the 20" century, as it
joined forces with the field of symbolic logic in philosophy. The scholars who
bridged the fields of mathematics and philosophy early in the century were Alfred
North Whiteland and Bertrand Russel, who worked together at Cambridge
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 19" century, the
German mathematician Gottlob Frege had provided the system of notation for
mathematical logic and paved the way for the work of Russel and Whitehead.

Mathematical logic influenced the direction of 20" century mathematics,
including the work of Hilbert. Speaking at the Second International Congress of
Mathematicians in Paris in 1900, the German mathematician David Hilbert made a
survey of 23 mathematical problems that he felt would guide research in mathematics
in the coming century.

Since that time, many of the problems have been solved. When the news
breaks that another Hilbert problem has been solved, mathematicians worldwide
impatiently await further details. Hilbert contributed to most areas of mathematics,
starting with his classic Foundations of Geometry, published in 1899. Hilbert’s work
created the field of functional analysis (the analysis of functions as a group), a field
that occupied many mathematicians during the 20" century. He also contributed to
mathematical physics.

From 1915 on, he fought to have Emmy Noether, a noted German
mathematician, hired at Gottingen. When the university refused to hire her because of
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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 20" 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 20" century as the tools
of mathematical analysis, algebra, probability, and statistics illuminated economic
theories. A specialty called econometrics links enormous numbers of equations to
form mathematical models for use as forecasting tools.

Game theory began in mathematics, but had immediate applications in 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.
Adopted from ITywxuna E.H. English for Mathematicians and Information Technologies Learners =
Anenutickuti 01151 cmyoenmos, u3yuarouux MamemMamuxy u UHQOPMayUoOHHbLE MEXHOAOSUU!
yuebHno-memoouueckoe nocobue [Onexkmponnwiil pecypce] / E.H. Ilywikuna. —

Huoienuti Hoseopoo, HHI'Y, 2019. — 88 c.
AFTER TEXT TASK

Task 21. Answer the questions on Text B.

1. The development of what science did mathematics advance in the 20™ 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 20™
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 20" 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 20" century?

11. What does game theory deal with?

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

Part 1

known as the ‘Human Computer’

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 Translation

1 | natural [ 'neetfral] HATypaJIbHBIH

2 | decimal ['desiml] JCCATHYHBIHA

3 | whole [hool] IEJIBIN, BECh

4 | integer ['intid3o] TEJIBIH, IeTTIOYNCIICHHBIN

5 | to encompass [1n'kampos] OXBaThIBaTh

6 |to assume [o'suim] TIPE/IoJIaraTh

7 | rarely ['realr] PEAKO

8 |m [par] YHUCIIO TT

9 |2 ['skwea ‘ru:t ov "tu:] | kBagpaTHBIN KOpEHb U3 2
10 | completely [kom'pli:tli] MTOJTHOCTBIO, COBEPIICHHO

Task 3. Study and remember the following words and expressions.

Ne | Word Transcription Translation

1 |to be referred to [ri'f3:d] YIIOMHUHATKCS, Ha3bIBATHCS
2 | to denote [dr'naut] 0003HaYaTh

3 | layer [lerd] CJIOH, yPOBCHB

4 | toinclude [1n'klu:d] BKJTIOYATh

5 | instead of [1n'sted] BMECTO

6 | to be expressed [1k ‘sprest] OBITH BBIPA)KEHHBIM

7 |to assume [o'sjum] 1oJiaraTh, Ipe/noJiaraTh
8 | fraction [fraek/n] IpoOb

9 | definition [ defi' nifn] oTpesieNieHue

10 | to consider [kon's1do] paccMaTpuBaTh

11 | imaginary number | [1'mad3ineri] MHHMOE YHCIIO

12 | since [sins] 3/1€Ch: IOCKOJIBKY
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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/q, where p and g are integers, and q 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 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.
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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 . We
know that 7 is a never-ending number that does not repeat with a constant decimal or
any pattern fashion. And this is what makes it irrational. \2 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 x: = —/. Because
no real number satisfies this equation, i 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.
Downloaded from CUEMATH. URL:
https://www.cuemath.com/numbers/

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
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Task 7. Find English equivalents to the following word combinations.

1
2
3
4
5.
6
7
8
9.
1

. UHUCJIa, UCIIOJIB3YCMBIC OJIA CUCTa

. CaMas IIpocCTana KJIaCCI/I(i)HKaHI/ISI YHUCCII
. B TOYHOCTHU TaKOI?I, KaK
. MHOXXCCTBO LCJBIX YHNCCJI

HO He 00s13aTeNIbHO ObIBa€T HA0OOPOT

. 4acTo 0003HAYAETCs KaK
. BKJIIOYAET B c€0s1 BCE MHOXKECTBA YNCEI
. MOKET OBITh BBIPAXKEHO KaK JPOOb

BEPHO JIM NPEANOIOKUTH, UTO. .

0. UIMEHHO 3TO AeNaeT YUCIO TT I/IppaI_II/IOHaJ'IBHBIM

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 c | 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 g | a number that cannot can be expressed as a quotient of
number two integers

8 | irrational h | a number that, when squared, has a negative result

Task 9. Mark the sentences true (T) or false (F).

~No OoTh~ WDN P

8.

. The most basic type of classification of numbers are the whole numbers.
. Natural numbers do not include any decimals.

. According to the text, natural numbers include 0.

. Whole numbers include all natural numbers, zero and negative numbers.
. Integers include some kinds of fractions.

. Any rational number can be expressed as a fraction p/q, where p and g are integers.
. The set of rational numbers is included into natural numbers.
If we take some person in Tokyo, we can also assume that this person is in Japan.

9. i 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.
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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 g 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. Match the beginnings and the endings of the sentences.

Ne | Beginnings Endings

Natural numbers are often and the negatives of them.

Whole numbers are denoted using symbol Z.

Integers include whole numbers we can assume they are in Japan.

All rational numbers can be cannot be expressed as a fraction.
The set of integers can be denoted referred to as ‘counting numbers’.
If we take some person in Tokyo, irrational numbers.

\2 and m are the examples of using symbol W.

The set of irrational numbers expressed as a fraction p/q.

(N[O [WIN]|F-
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Task 12. Look through the text again. Make up a plan for the text.
Task 13. Render Text A according to the plan using mathematical terms.

Task 14. Translate the sentences from Russian into English.

1. HarypanpHbie Uynciia BKIOYaOT CUMBOIIHI 1,2,3,4, 5... 1 Tak maiee.

2. Harypanbnpie uymcia He Biiato4yaroT (0 WM OTpHIATENIbHBIE YHCIA, a TaKKe
JECATUIHBIC IPOOH.

3. DTO caMas OCHOBHas KJIacCU(UKAIUS YHCEII, €€ MOKHO 0003HaYUTh Kak N.

4. Ilenmplc unca BKIIOYAOT B ce0s BCE HATYPAJIbHBIC YHCIIA, 4 TAKXKE HYJIb.

5. JIto6oe HaTypaabHOE YHUCIIO TAKKE CUMTACTCS IEIbIM YUCIOM, HO HE 0053aTeIbHO
HA000POT, TOCKOJIBKY HYJIb HE SIBJISETCS HATYyPaTbHBIM YHCIIOM.

6. MHOXECTBO IIEJIBIX YUCENT YaCTO 0003HAYACTCS C IIOMOIIBIO CUMBOJIA Z.

7. B MHOKECTBO IIENBIX YHUCEIT HE BKIIOYAIOTCS JIPOOH.

8. PanmonanpHbBIC Ynciia 0003HAYalOTCS CUMBOJIOM Q.

9. MHOXECTBO palMOHAJIBHBIX YHCENl BKJIIOYAET B ceOs BCE MHOXKECTBA YHCEN,
KOTOPbIE MBI YIOMSIHYJIU JI0 CUX TIOP, @ TAKXKe APOOH.
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10. Bce parnmoHaibHBIC YHCIIa MOKHO BBIPA3UTh Kak ApoObL p / q, TAE p U ( - LEbIe
yucia, a q He pasHo 0.

11. Eciu ™Mbl 3arajaeM HaTypaJlbHOE€ 4YHUCIO X, TO OYyIeT JM OHO SBISTHCS
palMoOHaIbHBIM?

12. Dty cutryaluio MOXHO CpaBHUTh coO clienyromieil. Eciaum B3sTh Kakoro-to
yesioBeka B TOKHO, MOKHO YTBEpPKJaTh, YTO OH HAXOAUTCS B SIMOHHUM, TIOCKOJIBKY
Toxuo - cronuna Jnouun.

13. UppanmonansHbie YKclia HEJIb3s BBIPA3UTh C IIOMOIIBIO TPOOH.

14. TIpuMepaMu UPPALHOHATBHBIX YHCEI SBISIOTCS \2 1 TT.

15. [e#icTBUTENbHBIE YMCIa BKIIOYAIOT B ce0s Bce palMOHAIbHBIE U
UppalvoHaIbHbIC YUCIIA.

Task 15. Read the words and try to remember the pronunciation.
1. circumference [so'kamforans ] — okpyHOCTb, JJIMHA OKPYKHOCTH
2. ratio [ 'rerfiou] — cooTHOMmEHHE, KOIDHUITUCHT, TIPOTIOPIIUS

3. Babylonian [ babr'lavnion] — BaBuonckmii

4. hexagon ['heksag(a)n] — mectuyroasHuK

5. Rhind papyrus [raind pa'pairas] — manupyc Axmeca

6. Archimedes ['a:ki'mi:das] — Apxumen

7. accuracy ['akjurasi] — TouHOCTB

8. ensuing [1n'sju:i] — mocnexyromui

9. Srinivasa Ramanujan ['srin'va:sa ‘'romant ja:n] — CpunuBaca Pamanymxan
10. pendulum [ 'pendjulom] — masiTHuK

Task 16. 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
7t 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 used for everyday
calculations.

To 39 decimal places, m is 3.141592653589793238462643383279502884197.

The Babylonians (c. 2000 BCE) used 3.125 to approximate m, 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 < < 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.
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Over the ensuing centuries, Chinese, Indian, and Arab 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 m that were later incorporated into computer algorithms.
In the early 21st century, computers calculated  to 31,415,926,535,897 decimal
places, as well as its two-quadrillionth digit when expressed in binary (0).

7T 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.

Downloaded from BRITANNICA URL:
https://www.britannica.com/science/pi-mathematics

AFTER TEXT TASK

Task 17. Answer the following questions on Text B.
. What does T mean?
. Who was m devised by?
. What approximation of m is often used for everyday calculations?
. What number did Babylonians use to approximate 7t?
. Why did the Rhind papyrus indicate?
. What major step forward did Archimedes take?
. What did he also prove?
. What did new methods of mathematical analysis in Europe provide?
. What did Newton use to calculate 16 decimal places quickly?
10. Who developed exceptioally efficient ways of calculating m early in the 20"
century?
11. What progress in calculating 7t was reached in the early 21st century?
12. In which formulas of physics and engineering 7 is used?

©OoOo~NOoO ULk~ WN -

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?
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Task 2. Practise reading the following words.

Ne | Word Transcription Translation
1 | ancient ['emnfont] JPEBHUM
2 | awkward ['o:kword] TPOMO3JIKUH, HEYKITIOKHMA
3 | binary [ bamaort] JIBOWYHBIH
4 | digit ['didszit] 1) uudpa 2) naner
5 | Egyptian [1'd31p[n] CTUITCTCKHIA
6 | hieroglyphics [ haroro glifiks] UEepOrTuQBbI
7 | Mesopotamia [ mesopo’termio] Meconoramust
8 | society [so'saiati] 001IeCTBO
9 | toe [tou] rajier] Ha Hore
10 | worthwhile [ w3:r0 wail] CTOSIIIIUH

Task 3. Study and remember the following words and expressions.

Ne | Word / Expression  [Transcription Translation

1 |ruler [ 'ru:lor] IIPABUTENh

2 | torecord ['reko:d] 3aIUCHIBATh

3 | ceremonial mace [sert' mounial] IepeMOHHalIbHas OyaBa

4 | the art of counting [0i: "a:t ov 'kaovntiy] MCKYCCTBO CYeTa

5 [ system of numeration | ['sistom av CUCTEMa CUUCIICHUS
nju:ma reif(o)n]

6 |crude [kru:d] CBIPOH, HeOPaOOTaHHBIN

7 | clumsy ['klamzi] TPOMO3JIKHIA

8 | related to [r1'lertid to] OTHOCSIIHUUCS K YeMY-JTHO0

9 | give a deeper insight |['giv o 'di:pa 'insait] naTh OoJiee TIryooKoe

NpeCTaBICHHE

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.
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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.

Downloaded from Britannika Kids. URL:
https://kids.britannica.com/students/article/numeration-systems-and-numbers/276134

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 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.
. with a bit of exaggeration

. to a high degree

. permitted to write large numbers

. awkward to work with

. base-ten system

. the most common

. there is little doubt that

~NOoO Ok~ WDN -
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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.

. C HEKOTOPO# J0JIel MpeyBeTnYeHuUsI

. OBIJIO BRICEUEHO HA IIEPEMOHHUATBHOU OyJiaBe

. 1300paxaThcsl B BUJIE LIBETKA JIOTOCA

. TPOMO3/IKast U HeyI00Has B UCIIOIH30BAaHUHN

. CUCTE€Ma CUMCJICHUS C OCHOBaHUEM 10

. HET COMHEHHUM B TOM, UTO

. MECTUACCITUPUYHAS CHCTEMA CUMCIICHHSI

. IBEHAIIIATEPUYHAS CUCTEMA CUUCIICHHS

. TIPEICTABIIAIONTNN HHTEPEC B IAHHBIM MOMEHT
10. cneayet 03HAKOMHUTHCS (C)

11. mony4uts GoJiee riyOOKOe MmpeacTaBieHue (0)

O©OooO~~NO OIS, WN -

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 | asystem 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.
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Task 10. Insert the necessary word from the chart into the gaps.

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 |a |the development of a numeration
Egyptians to write large numbers, 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|c |thesynonym for the word ‘finger’.
ceremonial mace

4 |There is little doubt that out ten|d | which is now a museum in Oxford,
fingers influenced England.

5 | The base five-system was relatedto | 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. IpeBHHE erunTsHe pa3BUJIM UCKYCCTBO CUETa, HO MX CHCTEMa CUMCJICHMs Oblia
OYEHb MPUMUTHUBHOM.

2. Hammpumep, uucio 1 000 cumMBoIM3UpOBaIoCch H300paxeHueM IIBETKa JIOTOCA.

3. XoTs 3Ta cucTeMa MO3BOJSUIA ETUITSAHAM MHCATh OOJbIIME YHUCiIa, OHA ObLIa
HEYKJIIOXKEN U HEeYyI0OHOM B padorTe.

4. B Hameil cucteMe CUMCICHUS Mbl HCIOJIb3YyeM JAECSATh CUMBOJIOB, Ha3bIBA€MBbIX
uudpamMu, 1 KOMOMHAIIUN 3TUX CUMBOJIOB.

5. HecomMHEHHO, 4YTO HallM JECATh NaIbLEB MOBIUSAIM Ha Pa3BUTUE CHCTEMBI
CUHCJICHUsI, OCHOBAHHOM Ha JeCATH Luppax.
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6. JIsyms Hambosee pacpoCTpaHEHHBIMU CUCTEMAMHU CUHUCIICHUS ObUTH TSI TUPUYHAS
CUCTEMA, CBSI3aHHAs C KOJIMYECTBOM MalblIeB HA OJHOW pyKe, W ABaAaTUpUYHAs
CUCTEMa, CBSI3aHHAs C KOJIMYECTBOM NalbIEB HA PyKaX U HOTax.

7. B anrnuiickom s3eike ciaoBo "digit" sBisieTcs cuHOHMMOM cioBa "finger", To ecThb
JecsATh HUdp - 1eCATh MaJbLEB.

8. [pyroil paHHell cuCTEeMOW CUYUCICHHUS Obla HIECTUACCITUPUYHAS CHUCTEMA,
pa3paboTaHHAasi MECOTIOTAMIIAMHU.

9. Otu npesuue moau aenuiau rox Ha 360 qHew (6 x 60); ceroaHs MBI MTO-TIPEKHEMY
nenum yac Ha 60 MUHYT, @ MUHYTY — Ha 60 CeKyHJI.

10. B Hacrosimee BpeMs HHTEpPEC MpPEJCTaBIsIeT ABOWYHAS CUCTEMa CUHCICHHUS,
UCTIOJIb3yeMasi B 3JIEKTPOHHBIX KOMIIBIOTEPAX.

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. 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.
. digit [ 'did31t] — uudpa, paspsa

. hexadecimal [ heksa'desiml] — mectHaaarepuyHbIi

. switch [swit(] — mepekmrodarenb, KOMMyTaTOp

. digitize ['didzitaiz] — npeoGpa3oBbIBaTh B IIHPPOBYIO HOPMY

. discrete [dr'skri:t] — AMCKpeTHBIH, OTBIICYCHHBIN, a0CTPAKTHBIN

. grid [grid] — ceTka

. expanded [1k ‘spandid] — pacimpeHHbIit

. storage space [ 'sto:rid3 ‘speis] — npocTpaHCTBO ISl XpaHCHHS

OO 0TS~ WN -
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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 (0,1,2,3,4,5,6,7,89)so 1+ 1 =2 and 7 + 7 = 14. Another
number system used by computer programmers is the hexadecimal system, base-16 ,
which uses 16 symbols (0,1,2,3,4,5,6,7,8,9,AB,CD,EF),s01+1=2and7+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 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.
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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 (2! equals 65,536).
Therefore, color images require much more storage space than those in black and

white.

Downloaded from ENCYCLOPEDIA.COM. URL:
https://www.encyclopedia.com/computing/news-wires-white-papers-and-books/binary-number-system

AFTER TEXT TASKS

Task 21. Answer the questions on Text B.

1. What is the 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.
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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

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 [o'difn] — c10keHmne

3+2=5

3&2 Addends ['&dendz] ciaracMble

+ Plus sign [plas 'sain] 3HaK IUIIOC

5 Sum [sam] cyMma

= Equals sign ['i:kwalz 'sain] 3HaK PaBEHCTBA

SUBTRACTION [sab'traekfn] — BbIUMTAHUE

3-2=

3 Minuend ['minjuend] YMEHBIIIAeMOe

— Minus sign ['mainas 'sain] 3HAaK MHUHYC

2 Subtrahend [ sabtro'hend] BBIUUTAEMOEC

1 Difference ['difrons] pPa3HOCTH

MULTIPLICATION ['maltipli'ke1f(3)n] — ymHoOkeHHne

3x2=6

3 Multiplicand [ 'maltipli'kand] | MmHOXUMOE (MHOXKUTENH 1)

X Multiplication sign 3HAK YMHOKCHHUS
['maltipli'kerf(o)n 'sain]

2 Multiplier ['maltiplaia] MHOXHUTEIb (MHOXKUTEIH 2)

6 Product ['prodakt] IPOU3BEICHUE

3&2 Factors ['fektoz] COMHOKHUTEIIN

DIVISION [d1'vi3on] — nesenne

6:2=3

6 Dividend ['dividend] JEIUMOE

: Division sign [di'vizen 'sain] | 3HaK JaeseHUs

2 Divisor [d1'vaizo] JIEJIATEND

3 Quotient ['kwouf(o)nt] YaCTHOE
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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 since5+2=7and 7 -2 =5.
The same may be said about division and multiplication, which are also inverse
operations.
In multiplication, there is a number that must be multiplied. It is the 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
multiplication and division are inverse operations, you may check division by using
multiplication.

Adopted from Hazaposa H.A. [Ipogheccuonanvbhviii aHeIUCKULl: MameMamuka u gusuxa =
Professional English in Use: Mathematics and Physics: yue6noe nocoébue |

H.A. Hazaposa, E.B. [lanacenxo, O.M. Toacmuix. —
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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?
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Task 5. Match the terms in Column A with their Russian equivalents in Column

B.
Column A Column B

1 |addend (summand) a YMEHBIIIAEMOE
2 | subtrahend b cllaraeMoe

3 | minuend c JaCTHOE

4 | multiplier d ypaBHEHUE

5 | multiplicand e JCITAMOE

6 | quotient f MHOKHMOE

7 | divisor g OCTaTOK

8 | dividend h oOpaTHOE JIeHiCTBHE
9 | remainder i JCIHTh

10 | inverse operation j BBIYHTAEMOC
11 | equation Kk pa3HOCTh

12 | product | IPOM3BENICHNE
13 | difference M | MHOXKHUTEIIb
14 | subtract n JCIHUTEID

15 [add 0 YMHOXKaTh

16 |[divide p BBIUNTATh

17 | multiply q CKJIAbIBATh

Task 6. The italicized words are all in the wrong sentences. Correct the
mistakes.
Multiplication is an operation inverse of subtraction.

1.

O~NO OIS~ WD

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

. The part of the dividend which is left over is called the divisor.
. Division is an operation inverse of addition.

. The difference is the result of the operation of multiplication.

. The quotient is the result of the operation of subtraction.

. The sum is the result of the operation of division.

. Addition is an operation inverse of multiplication.

Task 7. Complete the following definitions.

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

1.

~NOoO oW

The operation, which is the inverse of subtraction, is

. The quantity, which is subtracted, is
. The result of adding two or more numbers, is

. The result of subtracting two or more numbers, is
. To find the sum is :
. To find the difference is :
. The quantity number or from which another number (quantity) is subtracted is

. The terms of the sum is
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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 multlpllcatlon IS

Task 8. Match the answers to the following questions.

Ne | 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 | ¢ | Product
answer of addition?

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 g | Difference
dividend has been divided equally?

8 | What can we say about the following operation “n:0” h | Subtraction
for all values of n?

Task 9. Read the following equations aloud.

seven plus five equals twelve
7+5=12 |isread seven plus five is equal to twelve
seven plus five is (are) twelve

seven added to five makes twelve
seven minus five equals two
7-5=2 is read 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
five multiplied by two is equal to ten
5x2=10 |isread five multiplied by two equals ten
five times two is ten

two times five make(s) ten

ten divided by two is equal to five
10:2=5 iIs read 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=176
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5. 15200 — 1300 + 738 = 14638
6.70 x3=210

7.48:8=6

8.3419 x 2 =6838
9.4200:2=2100

10. 750 : 10 x4 =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. Yucma, KOTOphIE HYXHO CIIO)KHTh, HA3BIBAIOTCS CJIaraéMbIMH, a pPE3yJbTaT
CJIOKCHHS, TO €CTh YHCJII0, TIOMyJaroeecs OT CIIOKEHHUs, Ha3bIBACTCS CYMMOM.

2. Brbluutanuem HasbiBaeTcs JeiicTBHe, mocpencTtBoMm koroporo (by means of
which) o maHHOM CyMMe M OJTHOMY CJIaracMOMY OTBICKUBAETCS JIPYroe cjaraeMoe.
3. Ywuciao, KOTOpOE YMHOXKAIOT, HA3BIBACTCS MHOXXHUMBIM, YHCJIO, Ha KOTOPOE
YMHOYAIOT, Ha3bIBACTCS MHOKHUTEIICM.

4. PesynpTaT OCHCTBHUS, TO €CTh YHCJIO, IMOJYYCHHOE MPH YMHOXCHHH, HAa3bIBACTCS
IIPOU3BEICHUCM.

5. Uwmcno, KOTOpoE JMAENSAT, HAa3bIBACTCS JCIMMBIM; YHCIO, HAa KOTOPOE JEJIAT,
HA3bIBACTCS JICJIUTEIEM; 4YHCJIO, KOTOpPOE TIOJNydaeTCss B pe3yJbTaTe JeICHHUS,
HA3bIBACTCS YACTHBIM.

Task 14. Translate into Russian in writing.
Signs of Operations Used in Arithmetic

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 [1'kwerz(a)n] — ypaBHEeHHE, PABEHCTBO

3. commutative [ka'mju:tativ] — mepecTaHOBOYHBII; KOMMYTAIHOHHBIH
4. associative [o'soufiotiv] — coueTaembiii

5. distributive [dis'tribjutiv] — pazaenurenbHbINR
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6. quantity ['kwontiti] — BenuunHa

7. affect ['aefekt] — BausaTh, OTpa3uTHCS HaA
8. involve [1n'volv] — BkiroUath B ceOs

9. describe [dis'kraib] — onmceIBaThH

10. order ['0:do] — mopsiaoK

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:

o 2+3=3+2=5

o 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:

o (2+3)+6=2+(3+6)=11

o (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 quantities is then
multiplied by a third quantity.

o (2+4) x3=2x3+4x3=18
Downloaded from Boundless Algebra by Lumen. URL:

https://courses.lumenlearning.com/boundless-algebra/chapter/introduction-to-arithmetic-operations/

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?
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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.

Ne | Word Transcription Translation

1 | value ['veelju:] 3HAaYEHHE

2 | equal ['i:kwal] paBHBIN

3 | term of a fraction | ['t3:m of o 'fraeekf(9)n] | umcauTenn, 3HAMEHATENH APOOH
4 | numerator ['nju:marerts] YHUCIIUTEIh

5 | denominator [di'nominerto] 3HAMCHATECIIb

6 | mixed number [mikst 'nAmba] CMEIIaHHOE YUCIIO

7 | whole number [houl 'namba] 11€J10€ YUCJIO

8 | proper fraction ['propa 'fraek [(o)n] IIpaBHIIbHAS JPOOb

9 | improper fraction | [im'props 'frekf(o)n] | HempaBuiIbHAS TPOOHL
10 | fraction line [lamn 'fraekf(o)n] npoOHas yepra

Task 3. Practise reading the following fractions.
a half, one half

a third, one third

one fourth, a quarter

e RRr WwR

one tenth

10
two thirds

three sevenths

NN N|[w w|N

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 1/4.
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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 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.
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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.

Adopted from Hazapoea H.A. Ilpogheccuonanvhpiii aHeIuticKuil: MAMeMamura u Quzuxa =
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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.

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
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8.
9.

10. common denominator

like fractions
unlike fractions

Task 9. Find the English equivalents to the following words and word

combinations.
1. npoGHas uepTa
2. 3Ha4YeHHe podu
3. YMEHBIIATh
4. pa3nenuThb
5. CIIOXHTH, 1OOABUTH
6. CpaBHUBATH
7. moJy4athb, 1OCTUTATh
8. 4acTHOE
9. HaMMEHBIINK OOIIMI 3HAMEHATEIb
10. 0603HaUaTH
Task 10. Match the terms with their definitions.
Ne | Term Definition
1 |amixed a | the number which is left over in a division in which one
number guantity does not exactly divide another
2 | like fractions b |the process of combining matrices, vectors, or other
guantities under specific rules to obtain their product
3 | reduction ¢ | fractions which have the same denominator
4 | equivalent d |aresult obtained by dividing one quantity by another
fractions
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 | aremainder g | fractions with different numbers in the denominator
8 | aquotient 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.
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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 a | so that all have like denominators.
denominator (like fractions) add their
numerators and

2 | To compare unlike fractions we must | b | divide the result by the numerator
change them to equivalent fractions of the fraction.

3 | To change an improper fractiontoa |c | fractions which have the same or a
whole or a mixed number we must common denominator.

4 | To divide a whole number by a d | write the sum over the common
fraction, multiply the whole number denominator (do not add the
by the denominator of the fraction denominators).
and

5 | To subtract the fractions when they [e | write the difference over the
have a common denominator, common denominator (do not
subtract the numerators and subtract denominators).

6 | To subtract fractions having the same | f | divide the numerator by the
denominator subtract the numerators denominator.
and

7 | To add fractions having different g | write the difference over the
denominators (unlike fractions) the denominator.
fractions must be changed to
equivalent

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
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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.

A

1. YtoObl CIOXHUTH APOOM C OJWHAKOBHIMH 3HAMEHATEIIIMH, HAJl0 CIOXKHUTh HX
YUCJIUTENN U OCTaBUTh TOT K€ 3HAMEHATEIIb.

2. UToOBI CIOXUTH ApOOM C pa3HBIMU 3HAMEHATEISIMHU, HYXKHO TMpEABAPUTEIILHO
MPUBECTH MX K HAMMEHBIIEMY OOIIEMy 3HAMEHATEN0, CIOXKUTh MX YHUCIUTEIN U
HaIMcaTh 00NN 3HAMEHATENb.

3. Uto6s! BBIYECTHh APOOb M3 ApOOH, HYKHO MPEABAPUTENHHO MPHUBECTH APOOU K
HauMEHbIIEMYy OOIIeMy 3HAMEHATENI0, 3aTeM W3 YHCIUTENs YMEHBIICHHON Apoou
BBIUECTh YHMCIUTENIb BHIYUTAEMON IPOOM M TMOJ TMOJyYeHHON Pa3HOCTHIO HANKCATh
oOLIMi 3HaAMEHATEllb.

4. YtoObl YMHOXUTH Ip0o0b HA I1IEJI0€ YUCIO0, HY)KHO YMHOXXHUTh Ha 3TO LIEJI0€ YUCIIO
YHCIUTENb U OCTABUTH TOT K€ 3HAMEHATEb.

5. UtoObl paznmenuTh ApoOb HA IIEJ0€ YWCIO0, HY)KHO YMHOXHTh Ha JTO YHCIIO
3HAMEHAaTelb, & YUCIUTEIh OCTABUTH TOT XKeE.

B.

1. YToOBI 0OpATUTHh CMEMIAHHOE YMCIIO B HEMTPABUIBLHYIO IPOOb, HYKHO IIEJI0€ YUCIIO
YMHOXKHTh Ha 3HAMEHATEeNb JAPOOH, K TMPOU3BEICHUIO MPUOABUTH YHUCIHUTENb H
cienath 3Ty CyMMYy YHCIHTeneM Hckomoi (sought for) apobu, a 3HameHarenb
OCTaBUTh MPEKHUM.
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2. YtoObl 00paTUTh HEMPABUIBHYIO IPOOh B CMELIAHHOE YMCIIO, HYKHO YHCIUTENb
IpoOu pa3/eNuTh Ha 3HaMeHaTes b U HATH OCTaTOK.

3. YacTHOe MOKaXET YHUCIIO IENBIX EIMHHUI[; OCTAaTOK HY>KHO B3ATh B KauecTBE
YHUCIIUTENS, 8 3HAMEHATENb OCTaBUTh MPEKHUM.

4. Ecnu 4ucnutenb JpoOu YMEHBIIUTh B HECKOJBKO pa3, HE M3MEHss 3HAMEHaTels,
TO JpOoOb YMEHBIIUTCS BO CTOJIBKO XK€ pas.

5. Ecnu uncnurens v 3HaMeHaTeNb ApoOU yBETUYUTH B OJMHAKOBOE YHCIIO pa3, TO
JIpoOb HE U3MEHUTCHL.

Task 20. Read the words and try to remember the pronunciation.
. emergence [1'm3:d3(o)NS] — BO3SHUKHOBEHHE

. relationship [rr'lerf(o)nfip] — oTHOmMICHME

. measurement ['mezomant] — usmepenue

. reliable [rr'larab(a)l] — mocToBepHbIit

. Babylon ['babilon] — BaBuiion

. Egypt ['i:dz1pt] — Eruner

. approximate [o'proksimert] — npuOavKEHHBIN, TPUOIM3UTEIBHBIHN
. hautical ['no:tik(s)l] — MopexoaHbIii, MOpCKOIt

. impetus ['Tmpitas] — ToTYOK, UMITYIIBC

O©oOoO~NO OIS~ WN -

Task 21. Read Text B. Translate it from Russian into English.
Text B
NCTOPUA APUOMETHUKHU

Hcropust apudMeTUKH OXBAThIBAET MEPUOJ OT BO3HUKHOBEHHUS cu€ra 10
(GbopMalIbHOTO OMpEACNICHUs] YHUCel M apu(PMETUUYECKUX ONEpalMil Haj HUMHU C
MOMOILIBIO CHCTEMBI aKCHMOM. ApU(pMETHKa — HayKa O 4YMCJIaX, MX CBOMCTBax H
OTHOILICHUSIX — SIBISIETCSI OJHOM M3 OCHOBHBIX MaTeMaTW4ecKuxX Hayk. OHa TECHO
CBsI3aHa C aJireOpoit U TeopueH ncer.

[IpuurHOV BO3HUKHOBEHMSI apU(PMETUKU CTajla MpaKkTUdecKas MOTPeOHOCTh B
c4€Te, NMPOCTEUIINX U3MEPEHMAX U BBIYMCICHUAX. [IepBble 1OCTOBEpHBIE CBEICHUS
00 apudmeTHIecKuX 3HaHHUSIX OOHAPYKEHBI B UCTOPHUUECKUX MaMsATHUKaX BaBuiona
u penero Erunra, otHOCsAmmxcs K [II—II Teicauenetnsim no H. 3. bonbimon BKiaa
B pa3Buthe apuMETUKH BHECIU TPEUECKHE MATeMAaTUKH, B YaCTHOCTH
nudaropeniibl, KOTOpPbIE MBITAINCh C I[OMOIIBIO YHCEN OINPEACNUTh BCE
3aKkoHOMepHOCTH Mupa. B CpeaHue Beka OCHOBHBIMU OOJIACTSIMU MPUMEHEHUS
apu(pMEeTUKu ObLIM TOProBiAsl W NPUOMMOKEHHBIE BBIUKCICHUS. Apudmernka
pa3BUBaNach B MEPBYIO ouepellb B MIHaMM 1 cTpaHax nMciaMa | TOJIBKO 3aTEM MPHUIILIA
B 3anagnyio Espomy. B XVII Bexke MopexoaHass acTpOHOMUS, MEXaHUKa, Ooliee
CJIOHBIE KOMMEPUYECKHE pacUEThl MOCTABUIIN Tepe]l apu(pMETUKON HOBBIE 3aITPOCHI K

TEXHUKE BLIYMCIICHUN U JaJIN TOJTYOK K I[EU'IBHGﬁHIGMy Pa3BUTHUIO.
Downloaded from Hcemopus apugpmemuru. URL:
https://dic.academic.ru/dic.nsf/ruwiki/1800791
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UNIT 5. ALGEBRA
The algebraic sum of all the transformations
occurring in a cyclical process can only be positive, or,

Part 1

as an extreme case, equal to nothing.
— Rudolf Clausius

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 [d31 nerik]

2 | quantities [ 'kwontitis]

3 | indeterminate equation [1nd1't3:min1t 1 kwer3(o)n]
4 | variable ['ve(o)r1ob(9)l]

5 | solutions [so'lu;fn]

6 | derive [di'rarv]

7 | measurement [ ' mezomont]

8 | quadratic [kwp'draetik]

9 | formulas ['fo:mjula]

Task 3. Study and remember the following words and proper names.

Ne | Word Transcription Translation

1 | ancient ['em/fnt] JPEeBHUN

2 | Mesopotamian [mesip1 termion] MECOIOTaMCKHUI
3 | Babylonian [baeb1 'lovnion] BaBHMJIOHCKHIA

4 | Egypt [ 1d31pt] Eruner

5 | Egyptian [1'd31p[n] CTUITCTCKUI

7 | Alexandria [elig'za:ndrio] Anexcanapus

8 | Diophantus [daro ' feentos] Jlnodant

9 | Al-Khwarizmi [e] karizmi] Anp Kapuzmu
10 | Abu Kamil [abu ko 'mil] A6y Kammip
11 | Islamic [1Zz'leemik] WCITAMCKUN
12 | Omar Khayyam [ 'ouma: ker'jem] Owmap Xaiisam
13 | Persian [ p3:39n] NEPCUICKUAN
14 | polynomial [poli novmral] MHOTOYJICH
15 | astronomer [os tronomo] aCTPOHOM
16 | algebraic [elds1 brenk] aJIreOpanvIecKuii
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17 | philosopher [f1'losofs] dbunocod
18 | Rene Descartes [r1'ner do'ka:t] Pene Jlexapt
19 | equation [1'kwer3(o)n] ypaBHEHHE

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

The earliest records of advanced, organized mathematics date back to the
ancient Mesopotamian country of Babylonia and to the Egypt of the 3" 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 9" century, the Arab mathematician Al-Khwarizmi wrote one of the first
Arabic algebras, and at the end of the same century, the Egyptian mathematician Abu
Kamil stated and proved the basic laws and identities of algebra.

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

An important development in algebra in the 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.
Adopted from ITywxuna E.H. English for Mathematicians and Information Technologies Learners =
AHenuiickuti 051 CmyO0eHmos, Uy4aruux MamemMamuxy U UHQOPMAYUOHHbIE MEXHOTOUN.:
yuebHo-memoouyeckoe nocobue [Onexmponnwiii pecypc] / E.H. [ywxuna. —
Huoicnuii Hoseopoo, HHI'Y, 2019. — 88 c.
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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 9" century?

4. What mathematicians advanced algebra in medieval times?

5. What was an important development in algebra in the 16" 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 guantities

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

Task 7. Find the English equivalents to the following word combinations.
1. pemaTe TMHEHHBIC U KBAJAPATHBIC YPAaBHCHHUS
2. HEOTpeIeTICHHBIC YPaBHEHUS

3. Kor/a 3aIeiiCTBOBAaHO HECKOJIbKO HEU3BECTHBIX
4. OCHOBHBIE 3aKOHBI U TOXKJIECTBA ANTEOPHI

5. K cpeJTHEBEKOBBIM BpEMEHAM

6. 6a3zoBas anreOpa MHOTOWICHOB

7. KOpHU KyOMYECKUX YpaBHEHUN

8. BBe/ICHHE CUMBOJIOB

9. anreOpanyecKkue CTENIEHU U OTlepaIuu

10. 3HaUMTENbHBIN BKJIAJ B MAaTEMaTUKY

Task 8. Match the terms with their definitions.

Ne | Term Definition

1 | contribution a | perieHue

2 | development b |Bximag

3 | solution C | mocTmxeHue

4 | records d |crencHb

5 | quadratic e | kyOmdeckwii

6 | to work out f | paspabarbIBaTh
7 | polynomial g | OTKpBITHE
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8 | unknown h | MHOTOUJICH

9 | discovery | | HEM3BECTHOE

10 | ancient j | KopeHb

11 | indeterminate K | mpeBHU

12 | identity | | HeonpenenEHHEII

13 | root M | TOXKJIECTBO

14 | power N | TMCbMEHHbBIE MATEPHUAJIBI
15 | cubic 0 | KBaJpaTHBIHA

Task 9. Mark true (T) or false (F) sentences.

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

2. The history of algebra began in Europe.

3. The book Arithmetica was written by Diophantus.

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

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

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

7. Analytic geometry was discovered by Islamic mathematicians.

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 9" century, the Arab mathematician Al-Khwarizmi wrote one of the first
Arabic algebras, and at the end of the same century, the Egyptian mathematician Abu
9. Kamil stated and proved (8) ... and identities of algebra.

By medieval times, Islamic mathematicians had worked out the basic algebra of (9)
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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 9" 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?
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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.

Task 15. Read the words and try to remember the pronunciation.
. hon-Euclidean geometry [non-ju: ‘klidion d3r omitri] — He-DBKimIOBa TEOMETPHS
. Gauss ['gavs] — I'aycc
. Riemann [ 'ri:mon] — Puman
. Kant [keent] — Kant
. decade [ 'dekerd] — necsatunerune
. obscure [ob'skjua] — MasOn3BeCTHBIN, HE3aMETHBIN
. unique [ju: ni:k] — yHUKaIbHBIN
. plausibility ["plo:za"bilitr] — oueBuaHOCTD, TPaBIOIIOI0OHOCTH
. inherent [in"hiaront] — Bpoxa€éHHBIN, H3HAYATBHBIH
10. ingenuity [inds1 nju:iti] — opuruHAIBEHOCTH (MBIIUICHHUS), H300PETATEIIBHOCTD
11. convergence [kon'v3:d3ons] — cxogumocTh (OECKOHEYHOTO Psijia)

©OCoo~NoO Uk, WN PR

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.
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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 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.

Adopted from Ihwxuna E.H. English for Mathematicians and Information Technologies Learners =
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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?
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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.

° Word Transcription
1 representation [reprizen 'terfn]
2 mathematical [ma01 maetikol]
3 variables ['vear1ablz]
4 addition [o'd1fn]
5 subtraction [sab 'traek [n]
6 multiplication [maltipli kerfn]
7 division [di'vizon]
8 trigonometry [trigo nomitri]
9 calculus [ 'keaelkjolas]
10 constant [ 'konstont]
Task 3. Study and remember the following words and expressions.
Ne | Word / Expression | Transcription Translation
1 simplify [ 'simplrfai] yIpoIaTh
2 numerous [ nju:moras] MHOTOYHCJICHHBIN
3 complexity [kom pleksitr] CJIO)KHOCTh
4 various ['ve(a)rias] pasIMYHbIA
5 linear equation ["linto 1'kwerz(a)n] JMHEHHOE YpaBHCHHE
6 quadratic equation | [kwo draetik 1'kwerz(o)n] KBaJIpaTHOE YPaBHCHUE
7 polynomial poli novmral] MHOTOYJICH
8 exponent [1k 'spavnont] MOKa3aTesb CTCIICHU
9 logarithm [ 'logortdoom] norapudm
10 | quantity [ 'kwontitr] BEITMYNHA
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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, v, 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.

Algebraic Equation

VoriatT)Ie O perator
/
Coeéficient C>:st{nts

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:
Pre-algebra
Elementary Algebra
Abstract Algebra
Universal Algebra
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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, y, are represented in the form of an
equation. Based on the degree of the variable, the equations are called linear
equations, quadratic equations, polynomials. Linear equations is of the form of 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 ax?> + bx + ¢ = 0, and for a polynomial
equation, it is ax"+ bx™+ cx"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 x?, x3, x", xy, X%y, 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® + 4x? + 7x + 2 = 0.
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Algebraic Expression THE MATH EXPERT

Variable

T
N

Integer constants

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?+ bx + ¢ = 0, where a, b, ¢ 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 is ax® +
bx? + 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 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 is a, ar, ar?, ars, art, ar’, .....
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Exponents
Exponent is a mathematical operation, written as a". Here the expression a" 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 a” = a x a X
a X ...ntimes.
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 a* = n can be transformed into logarithmic form as logaan = Xx. 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. Identity 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)>=a%+2ab+b?

(a-b)?=a%-2ab +b?
(a+b)@a-b)=a?-b?
(x+a(Xx+b)=x+(a+b)x+ab
(a+b+c)’=a?+b?+c?+2ab + 2bc + 2ca
(a+b)*=a®+ 3a% + 3ab? + b®
(a-b)d=a®-3a’b + 3ab? - b®
Let us see the application of these formulas in algebra using the following example,
Example: Using the (a + b)? formula in algebra, find the value of (101)2.
Solution:

Given: (101)? = (100 + 1)?
Using algebra formula (@ + b)2= a?+ 2ab + Db? we have,
(100 + 1)?2 = (100)? + 2(1)(100) + (1)?

(101)? = 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.
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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.
e Division: For the division operation in algebra, 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 Additionia+b=b+a
Commutative Property of Multiplication: axb=b x a
Associative Property of Addition:a+ (b+c)=(a+b)+c
Associative Property of Multiplication: a x (b x ¢c)=(a xb) x ¢
Distributive Property: ax (b+c¢)=axb+bXxcorax(b-c)=axb-aXxc
Reciprocal: Reciprocal of a = 1/a
Additive Identity:a+0=0+a=a
Multiplicative Identity:ax 1=1xa=a
Additive Inverse: a+ (-a) =0

Downloaded from CUEMATH. URL:
https://www.cuemath.com/algebra/

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

. MHOTOYJICHBI

. CTETICHb

. TP€XMEepHasi FTeOMeTpus

. apudMeTHdecKas Mporpeccust
. KOHEYHasi IPOTPeCCUs

. OeCKOHEYHas MPOrpeccust

. TIOCJIETOBATEIbHBIC YICHBI

. OTHOIIIEHUE COCEIHUX UYJICHOB
9. kBazIpaThl

10. kyOsI

11. kBagpaTHBI KOPEHB

12. xkyOudeckuii KOpeHb

O~NO OIS WN P

Task 10. Match the terms with their definitions.

Ne | Term Defenition

1 | An algebraic identity a | is a mathematical operation, written as an .
2 | Aset b | is aspecial type of progression in which the
difference between two consecutive terms is
always a constant.

3 | ldentity 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 f Is a mathematical statement with an 'equal to’

progression (AP) 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 variables.
8 | Geometric Progression h | are the algebraic equations having variables
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with power 3.

9 | Cubic Equations I Is the inverse function to exponents in
algebra.
10 | An equation ] 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

. Algebra is a branch of mathematics that deals with ...

. The complexity of algebra is simplified ... .

. The basic ways of presenting the unknown values as variables help ...

. Elementary algebra deals with ...

. In elementary algebra, simple variables like x, y, are represented ...

. Based on the degree of the variable, the equations are called ...

. Abstract algebra deals with ...

. Rings are a simple level of abstraction found by ...

. 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.

I. linear equations, quadratic equations, polynomials.

J. in the form of an equation.

k. by a"/" sign between them.

OO NO OIS~ WN

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.
Task 14. Write out the main idea of the text. Be ready to speak about it.

Task 15. Give the summary of Text A.
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Task 16. In pairs, take turns to interview your partner about algebra as a
branch of mathematics. What questions do you think are the most relevant?

Task 17. Write a short essay on the suggested topics. Suggest some other
relevant essay topics.

1. What is algebra? Why do we need it?

2. Branches of algebra.

3. The future of algebra.

Task 18. Read the words and try to remember the pronunciation.
. Isaak Newton [ 'aizok nju:tn] — Mcaax HeroToH

. Cambridge [ 'keimbridz] — KomOpumx

. astronomy [as'tronami] — actpoHOMUs

. gravity [ 'graeviti] — npuTsHKeHHe

. spectrum [ 'spektram] — criektp

. spectroscopy [spek 'trpskopi] — criekTpocKomus

OO0k wWN PR

Task 19. Read Text B. Translate it from Russian into English.
Text B
NCAAK HBIOTOH

Ncaaxk HprOoTOH, OMH W3 BEIMYAMIIMX JIOJEW B UCTOPUHA HAYKH, POAWICS B
MaJieHbKOU AepeByiike B AHriuu B 1642 roay. Ero orer Ob11 hepMepoM U ymep elie
no poxnaenusi Mcaaka. depma Obla pacnosiokeHa B YEeAMHEHHOM MecCTe, e He
ObUTO 1IKOJ, U HbIOTOH monyuumsi oOpa3oBaHUE B IIKOJIE B COCEAHEH nepeBHE. B
BO3pacTe JBEHAJUATH JET €ro OTHPAaBWIM B CPEAHIO IMIKOay. Bckope o cran
JY4IlIUM YYEHUKOM B CBOEH 1koJie. HbI0TOH He mpUHUMAJ y4acTusl B UTPax, KaK ero
OJIHOKJIACCHUKH, OH TPaTHJI MHOTO BPEMEHHM Ha MocTpoeHue mozeneil. OH caenan
MOJIEIb BETPSHOW MEJIbHUIIbI, I€PEBSHHBIE Yachl, IPUBOJINMbBIEC B ABUKEHHUE BOAOU, U
npyrue Bemm. MaTh XoTena, 94ToObl €e ChIH cTal (pepMepom, MOITOMY, KOTJa eMy
WCIIOJIHWIIOCh YETHIPHA/IATh, OH Hadan pabotath Ha depme. Ho Bckope ero martb
MOHSIA, YTO YYUTh €ro pabore Ha ¢gepme Oecrnone3Ho, MOTOMY YTO OH BCerna ObuI
3aHIT YTEHUEM KHUT, KOHCTPYHMPOBAHMEM MOJENeH WM HaOMoJeHueM 3a
pa3IMYHBIMU SIBJICHUSIMA B TMpupoae. B Bo3pacte AeBITHaAlaTH JIET OH CTal
ctynentom KemOpumkckoro yHuepcuteta. OH  Havyaul wu3y4daTh  (PUBHKY,
aCTPOHOMMIO U MaTeMaTHKy. Bckope OH cTaj TaM OJHUM U3 JIYYIIUX CTYIEHTOB.

OnHaxnapl, Korga oHbIM HeOTOH cuaen B cagy CBOETO JoMa, EMY Ha TOJIOBY
ynajio cresnoe s0710k0. HproToH B3si1 s16510k0 U nogymai: “Tlouemy si6510k0 magaer
[mepnienaukysipHo 3emuie]? IloueMy OBl €My BMECTO 3TOr0 HE ymacTh (BTOpPOE
MPEeIOKEHNE KAKETCS He3aKOHUCHHBIM)?” VITak, OH MpuIlies K BBIBOY, YTO SI0JI0KO
1 3eMJid OPUTATUBAIOT JPYr Apyra, U Hadajl JyMaTh, YTO OJHU U T€ K€ 3aKOHBI
IpaBUTALIMK TTPOCTUPAIOTCS JAJIEKO 3a mpejeiibl 3emin. Hpl0TOH BhIBEN U paccuuTall
CUJIy TSKECTH, NEeUCTByrolyt0 Mexay CoiHUEM M IJIaHEeTaMH, YCTAaHOBUB, TaKUM
o0pa3oM, 3aKOH TATOTEHHS B €ro HauOoJee ol1iei dhopme.
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OH u3ydan mpupojy CBETa M IIBETa M MPHUIIEN K BBIBOAY, YTO O€NbIi CBET
COCTOUT M3 MHOXXECTBA PA3JIMYHBIX ILIBETOB, W3BECTHBIX HAM KaK CIEKTp. Takoe
sBJICHHE ObUIO COBEPIIEHHO HEW3BECTHO A0 pabor HpioToHa. DT pe3yibTaThl
3aJI0’KUJIM OCHOBY COBPEMEHHOW CIEKTPOCKONMH M 3HAYUTEIBLHO 000TaTUiIu 00J1acTh
ontuku. HproTOH paszpaboran maTeMaTHYECKUH METOJl, HE3aMEHHUMBIH BO BCEX
BOIIPOCAX, KACAlOWIMUXCA JABWKEHHS. OTOT METOJ W3BECTEH 10 Ha3BaHHEM
nudpepeHnanbHOT0 U UHTETpabHOTO UcuKciieHus. OH OTKPBLT 3aKOHBI JIBXKECHHUS,
KOTOPBIE JI0 CUX IOP CUUTAIOTCSI OCHOBOM BCEX PacyETOB, KACAIOLIUXCS ABUKECHUS.
Bxian HprooToOHa B HayKy HACTOJNBKO BEJIHK, YTO €ro MOHO CUHMTaTh
OCHOBOTIOJIO)KHUKOM COBPEMEHHOW MaTeMaTuku, Qu3ukd u crnekrpockornuu. [Toka
KUBO 4enoBeuecTBO, Mcaak HproToH, BenmMualmmid U3 JIIOJEH HAayKW, HUKOTAA HE
Oyzaet 3a0bIT. HptoToH ymMep B 1727 rony B BO3pacTe BOCBMUIECITH YETHIPEX JIET U

ObLI NOXOpOHEH B BectMuHCTEpCKOM a00aTCTBE.
Adopted from ITywxuna E.H. English for Mathematicians and Information Technologies Learners =
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UNIT 6. GEOMETRY
The description of right lines and circles, upon which
geometry is founded, belongs to mechanics.
Geometry does not teach us to draw these lines,
but requires them to be drawn.
- Isaac Newton
Part 1l
GEOMETRY AS A PRACTICAL BRANCH 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. Have you ever been interested in geometry? Why?

2. Why do people need geometry?

3. What does geometry deal with?

Task 2. Practise reading the following words.

Ne | Word Transcription
1 | Monge [mond3]

2 | Carl Frederich Gauss [ka:l fred'rik gaos]
3 | Janos Bolyai [ja:nof bo:joi]
4 | Euclid ['juklid]

5 | Euclidean [ju: 'klidion]

6 | infinite ['mfinit]

7 | Riemann [ 'ri:mon]

8 | Einstein [ ‘amstain]

9 | Pierre de Fermat [p1o di: fo'maet]
10 | Euler [ "o1lor]

Task 3. Study and remember the following words and expressions.

Ne | Word Transcription Translation

1 | methodology [me0a’dplodsi] METOI0JIOTUS

2 | trial-and-error [ 'trarol-and-"ers] METOJI P00 U OMHOOK
3 | approximation [oprokst merfn] pUOJIMKCHUE

4 | axiomatic [eekstou ' maetik] AKCHOMATHYHBIN

5 |external [1k'st3:n(9)l] BHEIIIHUM

6 | paradigm [ 'peeradaim] napajgurma

7 | trigonometry [trigo nomitr] TPUTOHOMETPHSI

8 | Muslim [ ' muslim] MYCYJbMaHCKHUH

9 | approximation [oprokst merfn] IPUOJIMKECHHOE 3HAUCHHE
10 | deduction [dr'dakfn] JIOTHYECKHUI BBIBOT

79



Task 4. Read and translate Text A using a dictionary if necessary.
Text A
GEOMETRY AND ITS HISTORY

Do you often wonder about the shapes and sizes of various objects? Then
geometry is the branch you must explore. 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.

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 17" 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 19"
century, Carl Frederich Gauss, Janos Bolyai and Nikolai lvanovich Lobachevsky,
each working alone, created non-Euclidean geometry. Euclid’s fifth postulate states
that through a point outside a given line, it is possible to draw only one line parallel
to that line, that is, one that will never meet the given line, no matter how far the lines
are extended in either direction. But Gauss, Bolyai and Lo bachevsky demonstrated
the possibility of constructing a system of geometry in which Euclid’s postulate of
the unique parallel was replaced by a postulate stating that through any point not on a
given straight line an infinite number of parallels to the given line could be drawn.

Their works influenced later researchers, including Riemann and Einstein.
Adopted from ITywxuna E.H. English for Mathematicians and Information Technologies Learners =
Anenutickuti 0151 cmyO0eHmos, u3y4aruux MamemMamuxy u uHOPpMayUoHHble MEXHOIOSUU:
yuebno-memoouyeckoe nocobue [Snexmponnwiii pecypc] / E.H. [lywkuna. —
Huoicnuii Hoseopoo, HHI'Y, 2019. — 88 c.

AFTER TEXT TASKS

Task 5. Answer the following questions.

1. What is the origin of the term geometry?

2. What was the contribution of Greek mathematicians to the science of geometry?
3. Who contributed to the development of algebraic geometry?
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4. Who was analytic geometry created by?

5. Whose names was differential geometry associated with?

6. Whose names was the creation of non-Euclidean geometry linked with?
7. Whose works were later influenced by non-Euclidean geometry?

Task 6. Give Russian equivalents to these word combinations.
1. the shapes and sizes of various objects

2. the branch you must explore

3. focuses on the study of polygons

4. in both two-dimensions and three-dimensions
5. congruence of objects

6. focusing on their special properties

7. its actual usage

8. creating objects in practical life

9. field of knowledge

10. spatial relationships

Task 7. Find the English equivalents to the following word combinations.
1 KCMYIYKHMHA B KOPOHC UX HAYK

2. 1OCTUYb MTOJIHOTHI M COBEPIIEHCTBA METO0JIOTUU
3. pacuIMpuTh AUAMAa30H TEOMETPUU
4. ot MeToja TTPo0 U OIIMOOK JI0 JIOTMYECKOTO BBIBO/IA
5. husmyeckre 0ObEKTHI ABIAIOTCS TOJBKO MPUOIMKEHUSIMU
6. cunTanock uAeaITbHON MapagurMon
7. BHEC 3HAUMUTEJIbHBIN BKJIAJl B TEOMETPHUIO
8. ObUTH OTBETCTBEHHBI 32 Pa3BUTHE alreOpandecKoi TeOMETpUn
9. yepe3 TOUKy BHE 3aJaHHOM JINHUU
10. MOXHO MPOBECTH TOJIBKO OAHY JTUHUIO
Task 8. Match the terms with their translations.
e | Term Definition
1 |branch a | IByMEpPHBIi
2 | polygons b | cooTBercTBHE
3 | shapes C | uudpsl
4 | two-dimensions d | TBepmoe Teno
5 | congruence e | KpuBas JUHUS
6 | figures f | dopmsr
7/ |curve g | ypaBHEHHE
8 |solid h | MHOrOyroJapHHK
9 |equation | | uepTUTH
10 | draw J | paszmen

Task 9. Mark the sentences T (true), F (false) or DS (doesn’t say)
1. People always wondered about the shapes and sizes of various objects.



2. Dealing with the shape, sizes, and volumes of figures, geometry is a theoretical
branch of mathematics

3. Practical branch of mathematics focuses on the study of polygons, shapes, and
geometric objects in both two-dimensions and three-dimensions.

4. Congruence of objects is studied at the same time focusing on their special
properties and calculation of equations.

5. The importance of geometry lies in complicated solutions and formulas.

6. Geometry arose as the field of knowledge dealing with solving generic algebraic
expressions and manipulating them to arrive at results.

7. For the ancient Greek mathematicians, geometry was not so important.

8. The Arab mathematician Al-Khwarizmi expanded the range of geometry to many
new kinds of figures, curves, surfaces, and solids.

9. The ancient Greek mathematicians changed methodology from trial-and-error to
logical deduction.

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

Task 10. Insert the necessary word from the chart into the gaps.
trigonometry; properties; spatial relationships; analytic geometry; trial-and-error;
differential geometry; the crown jewel; actual usage ; polygons, shapes, and
geometric; axiomatic theory; branch; figures, curves, surfaces, and solids.

1. Then geometry is the (1) ... you must explore.

2. Dealing with the shape, sizes, and volumes of figures, geometry is a practical
branch of mathematics that focuses on the study of (2) ... objects in both two-
dimensions and three-dimensions.

3. Congruence of objects is studied at the same time focusing on their special (3) ...
and calculation of their area, volume, and perimeter.

4. The importance of geometry lies in its (4) ... while creating objects in practical
life.

5. Geometry arose as the field of knowledge dealing with (5) .... .

6. For the ancient Greek mathematicians, geometry was (6) ... of their sciences,
reaching a completeness and perfection of methodology that no other branch of their
knowledge had attained.

7. The ancient Greek mathematicians expanded the range of geometry to many new
kindsof (7)...,...,...and ....

8. The ancient Greek mathematicians changed its methodology from (8) ... to logical
deduction; they recognized that geometry studies “external forms”, or abstractions, of
which physical objects are only approximations.

9. The ancient Greek mathematicians developed the idea of an (9) “...” which, for
more than 2000 years, was regarded to be the ideal paradigm for all scientific
theories.
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10. The Muslim mathematicians made considerable contributions to geometry, (10)
. and mathematical astronomy and were responsible for the development of

algebraic geometry.

11. The 17" century was marked by the creation of (11) ..., or geometry with

coordinates and equations, associated with the names of Rene Descartes and Pierre de

Fermat.

12. In the 18" century, (12) ... appeared, which was linked with the names of L.

Euler and G. Monge.

Task 11. Match the beginnings and the endings of the given sentences.
Beginnings
. Geometry is a practical branch of mathematics that focuses on
. Congruence of objects is studied at the same time focusing on
. The importance of geometry lies in
. Geometry arose as the field of knowledge dealing
. Ancient Greek mathematicians expanded the range of geometry to
. Ancient Greek mathematicians changed its methodology from
. The Muslim mathematicians made considerable contributions to
. The Muslim mathematicians were responsible for
. The 17" century was marked by the creation of
Endings
a. its actual usage while creating objects in practical life.
b. geometry, trigonometry and mathematical astronomy.
c. trial-and-error to logical deduction.
d. the development of algebraic geometry.
e. analytic geometry, or geometry with coordinates and equations.
f. with spatial relationships.
g. many new kinds of figures, curves, surfaces, and solids.
h. their special properties and calculation of their area, volume, and perimeter.
I. the study of polygons, shapes, and geometric objects.

O©ooO~NO OIS~ WN -

Task 12. In pairs, take turns to interview your partner about the future
development of Geometry. What questions do you think are the most relevant?

Task 13. Retell Text A.

Task 14. Write a short essay on the suggested topics. Suggest some other
relevant essay topics.

1. Rene Descartes

2. Pierre de Fermat

3. L. Euler

4. G. Monge

5. Carl Frederich Gauss

6. Janos Bolyai
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7. Nikolai Ivanovich Lobachevsky

Task 15. Read the words. Try to remember the pronunciation.
. Pierre de Fermat [p1o de fo'maet] — I[Ibep depma
. Toulouse [tu:'lu:z] — Tyny3a
. magistrate ['maedgzistreit] — cyaps
. impact [ 'impakt] — BrusHue
. foreshadow [fo:'fzedov] — mpenBocxumaTh
. hyperbola [har'p3:balo] — rumepboira
. parabola [pa'rabalo] — mapaboia
. spiral [ 'spararal] — criupans
. conjecture [kon'dzekya] — mpenmonoxenne
10. Blaise Pascal [bleiz pa'skel] — bae3 [Tackans
11. Diophantus [daio'feentos] — JInodant

©Coo~NOoO Uk, WN B

Task 16. Read Text B. Translate it from English into Russian.
Text B
Pierre de Fermat

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

Pierre de Fermat made his greatest contribution to mathematics in number
theory, and it had an important impact on the study of calculus. His works
foreshadowed the later analytic geometry of Descartes and allowed him to define
such important curves as hyperbola and parabola, the spiral of Fermat, and the cubic
curve, known as the witch of Agnesi. In optics, Fermat formulated the principle of
least time. Together with the great French mathematician and inventor of the first
calculating machine Blaise Pascal, Fermat also laid the foundation of probability
theory.

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

Adopted from Ihwxuna E.H. English for Mathematicians and Information Technologies Learners =
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Task 17. Answer the questions on Text B.

. Where and when was Pierre de Fermat born?

. What was the social status of his family?

. What was his qualification?

. How did he spend his spare time working as a judge?

. Did Fermat publish much in his lifetime?

. What was his greatest contribution to mathematics?

. Were Fermat’s results easily proved?
. The work of what great mathematician helped him to develop number theory?

oMo ol wWwNE

AFTER TEXT TASK

9. Where did he use to make notes and write proofs?

10. When was his last theorem finally proved?

Part 2
CONCEPTS IN GEOMETRY

Taskl. 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. Where and when did the history of geometry begin?
2. Why did people need geometry?
3. What does geometry include today?

Task 2. Practise reading the following words.

Ne | Word Transcription
1 | geometry [d31 Dmtr]

2 | engineer [end31 'nio]

3 | architect ['akitekt]

4 | Babylonia [bacbr ' lounio]
5 | Egypt [1dsipt]

6 | branch [bra:n{]

7 | Egyptian [1'dsipfn]

8 | Greek [grik]

9 | Euclid ['juklid]

10 | intriguing [1n'tri:gin]

Task 3. Study and remember the following words.

Ne | Word Transcription Translation
1 dimensions [ dar'menfnz, pa3Mepsl
dr'men/nz, ]
2 measuring [ 'me3orin] U3MEpPCHUE
3 property [ propati] COOCTBEHHOCTD
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4 fundamental [fando 'mentl] OCHOBOIIOJIAT AUt

5 mysterious [mis trorros] TaMHCTBCHHBIN

6 sequence [ 'si:kwons] MIOCJICI0OBATCILHOCTD

7 earth [3:0] 3eMIIS

8 figure ['fig9] ¢burypa, pucyHok, nudpa
9 segment [ 'segmont] (311.) OTpe30K

10 | investigate [1n'vestigert] UCCJICIOBATh

Task 4. Read and translate Text A.
Text A
GEOMETRY: THE IDEA OF A POINT

Engineers, architects and people of many other professions use lines and
figures in their daily work. The study of lines and closed figures made by lines is
called geometry. Geometry is the branch of mathematics which investigates the
relations, properties and measurements of solids, surfaces, lines and angles.

Geometry is a very old subject. It probably began in Babylonia and Egypt. Men
needed practical ways for measuring their land, for building pyramids, and for
defining volumes. The Egyptians were mostly concerned with applying geometry to
their everyday problems. Yet, as the knowledge of Egyptians spread to Greek they
found the ideas about geometry very intriguing and mysterious. The Greek began to
ask “Why? Why is that true?” in 300 B. C. All the known facts about Greek geometry
were put into a logical sequence by Euclid. His book called Elements, is one of the
most famous books of mathematics. In recent years men have improved on Euclid’s
work.

Today geometry includes not only the study of the shape and size of the earth

and all things on it, but also the study of relations between geometric objects.
The most fundamental idea in the study of geometry is the idea of a point. We will
not try to define what a point is, but instead discuss some of its properties. Think of a
point as an exact location in space. You cannot see a point, feel a point, or move a
point, because it has no dimensions. There are points (locations) on the earth, in the
earth, on the sun, and everywhere in space. When writing about points, you represent
the points by dots. Remember the dot is only a picture of a point and not the point
itself. Points are commonly referred to by using capital letters. The dots below mark
points and are referred to as point A, point B, and point C.

o B
o A
e C

If you mark two points on your paper and, by using a ruler, draw a straight line
between them, you will get a figure. The figure below is a picture of a line segment.

De
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o E

Points D and E are referred to as endpoints of the line segment. The line segment
includes point D, point E, and all the points between them.

Imagine extending the segment indefinitely. It is impossible to draw the complete
picture of such an extension but it can be represented as follows.

& &
D E

Let us agree on using the word line to mean a straight line. The figure above is a
picture of line DE or line ED.

Adopted from Hazaposa H.A. [Ipogeccuonanbhpiii GHeIUUCKULL: MAMEMAmMuKa u Gusuka =
Professional English in Use: Mathematics and Physics: yue6noe nocobue |

H.A. Hazaposa, E.B. Ilanacenxo, O.M. Toacmuix. —

Owmck: H30-60 OMITIY, 2018. — 124 c.

AFTER TEXT TASKS

Task 5. Answer the following questions.

1. Is geometry an old subject?

2. What is geometry?

3. Did geometry begin in England?

4. Were Egyptians mostly concerned with the practical use of geometry?
5. Did the knowledge of Egyptians spread to Greece?

6. Is Euclid’s book called Elements famous?

7. Does geometry include only the study of the shape and size objects?
8. Is the idea of a point fundamental in geometry?

9. Can one feel, see, move or hold a point?

10. Has a point any dimensions?

11. How do we represent a point in geometry?

12. Are points represented by dots?

13. How many lines can be drawn through one point?

14. What is a segment?

15. Does a line segment include its endpoints?

16. Can you draw a straight line by using a ruler?

17. How many lines can be drawn between two points?

18. What kind of lines do you know?

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.
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Task 8. Give Russian equivalents to these word combinations.
1. the branch of mathematics

2. investigates the relations, properties and measurements
3. solids, surfaces, lines and angles

4. needed practical ways

5. practical ways for measuring

6. defining volumes

7. were mostly concerned with applying geometry

8. the knowledge of Egyptians spread to Greek

9. found the ideas very intriguing and mysterious

10. were put into a logical sequence

Task 9. Find the English equivalents to the following word combinations.

1. m3yuenue GopMbl U pa3MEPOB 3EMIIH

2. U3y4eHNEe OTHOIICHU MEX]Ty T€OMETPUICCKIMH 00bEKTaMU
3. camas hyHIaMEHTaIbHAS WSS

4. unest TOYKA

5. 9TOOBI ONPENETUTH, YTO TAKOE TOYKA

6. 00CyIUTh HEKOTOPHIE CBOMCTBA

7. TOUHOE MECTOIIOJIOKCHHE B TPOCTPAHCTBE

8. y Hee HEeT u3MepeHui

9. Be3ze B MPOCTPAHCTBE

10. Touyka — 3TO BCETO JUIIh H300paKEHNUE TOUKH

Task 10. Match the terms with their definitions.

e | Term Defenition
1 |astraight line a | KOHeYHas TOYKa
2 | an extension b | nuneiika
3 | endpoint C | Touka
4 | line segment d | 3arnmaBHBIC OYKBEHI
5 |aruler e | COOCTBEHHOCTh
6 | capital letters f | mociemoBaTEILHOCTD
7 |dot g | pacimpenue
8 | sequence h | npumeHeHne reoMeTpun
9 | property i npsMast JIMHKUS
10 | applying geometry ] | OTpe30OK TMHHUH

Task 11. Insert the necessary word from the chart into the gaps.

intriguing and mysterious; sequence; Babylonia and Egypt; figures.

Elements; Why is that true; measuring; investigates; applying;

geometry;

1. Engineers, architects and people of many other professions use lines and (1) ... in

their daily work.
2. The study of lines and closed figures made by lines is called (2) ... .




3. Geometry is the branch of mathematics which (3) ... the relations, properties and
measurements of solids, surfaces, lines and angles.

4. It probably began in (4) .. .

5. Men needed practical ways for (5) . their land, for building pyramids, and for
defining volumes.

6. The Egyptians were mostly concerned with (6) ... geometry to their everyday

problems.

7. Yet, as the knowledge of Egyptians spread to Greek they found the ideas about
geometry very (7) ..

8. The Greek began to ask (8) o ... ...77in 300 B.C.

9. All the known facts about Greek geometry were put into a logical (9) ... by Euclid.
10. His book called (10) ..., is one of the most famous books of mathematics.

Task 12. Match the beginnings and the endings of the given sentences.
Beginnings
1. Engineers, architects and people of many other professions use
2. The study of lines and closed figures made by lines is called
3. Geometry is the branch of mathematics which investigates
4. It probably began in
5. Men needed practical ways for
6. The Egyptians were mostly concerned with
7. Yet, as the knowledge of Egyptians spread to Greek, they found the ideas about
geometry
8. The Greek began to ask “Why? Why is that true?” in
9. All the known facts about Greek geometry were put into a logical sequence
10. Today geometry includes not only the study of the shape and size of the earth and
all things on it, but also
Endings
a. the relations, properties and measurements of solids, surfaces, lines and angles.
b. very intriguing and mysterious.
c. applying geometry to their everyday problems.
d. 300 B.C.
e. by Euclid.
f. Babylonia and Egypt.
g. measuring their land, for building pyramids, and for defining volumes.
h. Geometry.
I. the study of relations between geometric objects.
J. lines and figures in their daily work.

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.

89



Task 16. Give the summary of Text A.

Task 17. In pairs, take turns to interview your partner about the most
significant works in modern geometry. 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. Geometry in Babylonia and Egypt.

2. Euclid and his book called Elements.

3. Geometry and your future profession.

Task 19. Read the words. Try to remember the pronunciation.
1. Euclid ['ju:klrd] — DBKimz

2. Egypt [ '1d31pt] — Erumer

3. survive [sa'vaiv] 30. 1OWTH 10 HAIIKUX JHEH

4. Alexandria [lig ' za:ndria] — Anekcanapus

5. fundamental [fanda'mentl] — dyngamenTanbHbIi (TpyT)

6. “Elements [ elimants] — «Havana»

7. geometrical [dz10'metrikal] — reomerpuueckmii

Task 20. Read Text B. Translate it from Russian into English.
Text B
EUCLID

Ham manio uto u3BecTHO 0 *)u3HU EBkinpa. OueHb HEMHOTHE U3 €ro padoT
COXpaHWJINCh A0 HammXx aHeu. Cuuraercs, uro EBkinua kun B Erunrte npuMepHO B
330-275 n.u.3. Korma Oblma ocHOBaHA 3HAMEHUTAas AJIEKCaHIpHUICKas OMOIMOTEKa,
€ro MPUIJIACKIN OTKPBITh MAaTEMaTUYECKYIO IMIKOIYy. Ero camas u3BecTHasi KHUTA 10
reOMETpPUH, KOTOpas Ha3blBaNach ‘“DneMeHThl”, Obl1a HanMcana uM Mexay 330 u 320
rojaMu H.3. Jta QyHIaMeHTalbHasg KHUTra, HanucaHHas Oosee 2000 ner Hazazg, 10
CUX TOp CYMTAETCS JIyYIlIMM BBEJCHHEM B MaTemaTuueckue Hayku. Kxura Obuia
NepeBe/icHa Ha MHOTHUE SI3bIKU. “OneMeHThl” EBKIIMIA 10 CHX MOpP UCIOJIb3YIOTCS B
BenukoOpuTanuu B kauecTBe ydeOHHMKA 1O TeoMeTpuu. [ '0BopsIT, uTo Korna EBknmma
CIPOCHIIM, €CTh JHU 00Jee MPOCTOM CIOCOO OBIAJETh T'€OMETpUEH, YeM H3yUeHUe
“OnemenToB”, oH otBeTwl: “Her koponeBckoil noporu k reomerpuun’. Ilomumo
“OneMeHTOB”, CYIIECTBYET KOJUIEKIMSA €ro reoMeTpuyecKux TeopeM ‘“‘JlaHHbIe”.

ITepBoe nmeuatHoe u3naHue KHUr EBKIM1a mosiBIIIOCH B 15 Beke.
Adopted from ITywxuna E.H. English for Mathematicians and Information Technologies Learners =
Anenutickuil ons cmydeHmoe, Usyuarowux mamemamuxy u qubopMauuongle mexHoaocuu.

yuebno-memoouyeckoe nocobue [Snexmponnwiii pecypc] / E.H. [lywkuna. —
Huoienuti Hoseopoo, HHI'Y, 2019. — 88 c.
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UNIT 7. TRIGONOMETRY

“If all art aspires to the condition of music,
all the sciences aspire to the condition of mathematics”.
— George Santayana, American philosopher

Part 1
HISTORY OF TRIGONOMETRY

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. Did you use to like trigonometry when you studied at school?

2. What does trigonometry deal with?

3. Do you know any prominent mathematicians who wrote works on trigonometry?

Task 2. Practise reading the following words.

Ne [ Word Transcription Translation

1 | trigonometry [ trigo nomitri] TPUTOHOMETPHUS

2 | triangle [ 'trareengl] TPEYTOJIHHUK

3 | Hipparchus [hi"pa:rkas] ['unmapx (apeBHErpevYecKuii aCTpOHOM
1 mMaTeMaTuk Il Beka 10 H.23.)

4 | Ptolemy ['tolomi] [TTonemelt AJleKCaHIPHIACKUIA,
JPEBHETPEUECKUN aCTPOHOM U
MaTEMaTHK

5 | Menelaus [ menrt'leros] Menenaii AnekcaHIpuiicKui,
JIPEBHETPEYECKNN MATEMATUK U
aCTPOHOM

6 | Regiomontanus | ['ri:dzioman'tenas] | PeruoMoHTaH, HEMEIIKUI aCTPOHOM M
MaTEMaTHK

7 | John Napier [d3pn ‘nerpis] Jlxon Henep — momnanackuit
MaTeMaTHK, OJUH 13 H300peTaTeei
jorapumMoB

9 | Egyptian [1'd31p/n] CTUTICTCKUN

9 | Babylonian [ babr'lovnion] BaBHJIOHCKHIA

Task 3. Study and remember the following words and word combinations.

Ne | Word / Expression Translation

1 | enclosed angle 3/1€Ch. 3aKJIFOUCHHBIA MEXTY HUMH

2 | to distinguish (from) otinyath(cs), pas3nudarhb(cs)

3 | qualitative KaueCTBCHHBIN

4 | It was not until the 16" century that... | Tonbko B 16 Beke... (yCHIUTEIbHbIIH

000poT)
5 | a prelude to trigonometry MPEINOChUIKA, IIar Ha MyTH K
TPUTOHOMETPHH
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https://www.britannica.com/biography/Hipparchus-Greek-astronomer
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6 | inscribed in a circle BIIMCAHHBINA B KPYT

7 | angle that subtends yroJi, KOTOPBIH 00pasyer. ..

8 | essence CYTh, CYITHOCTb

9 | a consequence of the predominance of | cnexcTBue npeoOaganus aCTPOHOMHH
astronomy

10 | Euclid’s propositions for planar npeiokenus EBkimna s
triangles TPEYrOJbHUKOB Ha IJIOCKOCTH

11 | congruent KOHTPYSHTHBIM, COBITAIAIOIINI

12 | the law of sines TEOpeMa CHHYCOB

13 | to study thoroughly U3YYUTh JOCKOHAIBHO

14 | to facilitate CIIOCOOCTBOBATH, 00JIEr4aTh

15 | were hailed as... OBLIM BOCTIPUHSITHI KaK. ..

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

The word trigonometry comes from the Greek words trigonon (“triangle”) and
metron (“to measure™). Until the 16™ century, trigonometry was mainly concerned
with computing the numerical values of the missing parts of a triangle (or any shape
that can be dissected into triangles) when the values of other parts were given. For
example, if the lengths of two sides of a triangle and the measure of the enclosed
angle are known, the third side and the two remaining angles can be calculated. Such
calculations distinguish trigonometry from geometry, which mainly investigates
qualitative relations. It was not until the 16" century that the two became separate
branches of mathematics.

Several ancient civilizations — in particular, the Egyptian, Babylonian, Hindu,
and Chinese — possessed a considerable knowledge of practical geometry, including
some concepts that were a prelude to trigonometry.

Trigonometry in the modern sense began with the Greeks. Hipparchus (c. 190—
120 BCE) was the first to construct a table of values for a trigonometric function. He
considered every triangle (planar or spherical) as being inscribed in a circle, so that
each side becomes a chord (that is, a straight line that connects two points on a curve
or surface, as shown by the inscribed triangle ABC in the figure). To compute the
various parts of the triangle, one has to find the length of each chord as a function of
the central angle that subtends it—or, equivalently, the length of a chord as a function
of the corresponding arc width. This became the chief task of trigonometry for the
next several centuries.

The first major ancient work on trigonometry was the Almagest by Ptolemy (c.
100-170 CE). He lived in Alexandria and developed the world picture—the essence
of which was a stationary Earth around which the Sun, Moon, and the five known
planets move in circular orbits — for this work Ptolemy had to use some elementary
trigonometry.

Until the 16" century it was chiefly spherical trigonometry that interested
scholars—a consequence of the predominance of astronomy among the natural
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https://www.britannica.com/science/astronomy
https://www.merriam-webster.com/dictionary/congruent
https://www.britannica.com/science/law-of-sines
https://www.merriam-webster.com/dictionary/facilitated
https://www.britannica.com/science/geometry
https://www.britannica.com/science/mathematics
https://www.britannica.com/place/ancient-Egypt
https://www.britannica.com/place/Babylonia
https://www.britannica.com/place/ancient-Greece
https://www.britannica.com/biography/Hipparchus-Greek-astronomer
https://www.britannica.com/science/trigonometric-function
https://www.britannica.com/science/line-mathematics
https://www.britannica.com/science/surface-geometry
https://www.britannica.com/science/function-mathematics
https://www.britannica.com/topic/Almagest
https://www.britannica.com/biography/Ptolemy
https://www.britannica.com/place/Alexandria-Egypt
https://www.britannica.com/place/Earth
https://www.britannica.com/place/Sun
https://www.britannica.com/place/Moon
https://www.britannica.com/science/planet
https://www.britannica.com/science/orbit-astronomy
https://www.britannica.com/science/astronomy

sciences. The first definition of a spherical triangle is contained in Book 1 of the
Sphaerica, a three-book treatise by Menelaus of Alexandria (c. 100 CE) in which
Menelaus developed the spherical equivalents of Euclid’s propositions for planar
triangles. There are several fundamental differences between planar and spherical
triangles. For example, two spherical triangles whose angles are equal in pairs are
congruent (identical in size as well as in shape), whereas they are only similar
(identical in shape) for the planar case.

The doctrine of trigonometric quantities was further developed in the 9"-15%
centuries in the countries of the Middle East in the works of a number of
mathematicians, who not only took advantage of the achievements in this area that
existed at that time, but also made their significant contribution to science.

The famous Muhammad ibn Musa al-Khwarizmi (IX century) compiled tables
of sines and cotangents. Al-Habash or (Ahmed ibn Abdallah al-Marwazi) calculated
tables for tangent, cotangent and cosecant.

Abu Rayhan Muhammad ibn Ahmad-al-Beruni (another transcription is Biruni
(973-1048)) generalized and specified the results achieved by his predecessors in the
field of trigonometry. In his work "Canon of Mas'ood" he set forth all the provisions
of trigonometry known at that time and considerably supplemented them.

The first modern book devoted entirely to trigonometry appeared in the
Bavarian city of Niirnberg in 1533 under the title On Triangles of Every Kind. Its
author was the astronomer Regiomontanus (1436-76). On Triangles contains all the
theorems needed to solve triangles, planar or spherical, although these theorems are
expressed in verbal form, as symbolic algebra had yet to be invented. In particular,
the law of sines is stated in essentially the modern way. On Triangles was greatly
admired by future generations of scientists; the astronomer Nicolaus Copernicus
(1473-1543) studied it thoroughly, and his annotated copy survives.

The final major development in classical trigonometry was the invention of
logarithms by the Scottish mathematician John Napier in 1614. His tables of
logarithms greatly facilitated the art of numerical computation—including the
compilation of trigonometry tables — and were hailed as one of the greatest

contributions to science.
Downloaded from BRITANNICA. URL:
https://www.britannica.com/science/trigonometry

AFTER TEXT TASKS

Task 5. Answer the following questions.

1. Which Greek words does the word trigonometry come from?

2. What was trigonometry mainly concerned with until the 16th century?

3. What distinguishes trigonometry from geometry?

4. What ancient civilizations possessed a considerable knowledge of practical
geometry?

5. What ancient scientist was the first to construct a table of values for a
trigonometric function?

6. What kind of triangle did_Hipparchus consider?
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https://www.britannica.com/science/spherical-triangle
https://www.britannica.com/topic/Sphaerica
https://www.merriam-webster.com/dictionary/treatise
https://www.britannica.com/biography/Menelaus-of-Alexandria
https://www.britannica.com/biography/Euclid-Greek-mathematician
https://www.merriam-webster.com/dictionary/congruent
https://www.britannica.com/topic/De-triangulis-omnimodis
https://www.britannica.com/biography/Regiomontanus
https://www.britannica.com/science/algebra
https://www.britannica.com/science/law-of-sines
https://www.britannica.com/biography/Nicolaus-Copernicus
https://www.merriam-webster.com/dictionary/annotated
https://www.britannica.com/science/logarithm
https://www.britannica.com/biography/John-Napier
https://www.merriam-webster.com/dictionary/facilitated
https://www.merriam-webster.com/dictionary/compilation
https://www.britannica.com/science/trigonometry-table
https://www.britannica.com/science/trigonometry
https://www.britannica.com/science/trigonometric-function
https://www.britannica.com/science/trigonometric-function
https://www.britannica.com/biography/Hipparchus-Greek-astronomer

7. Who wrote the first major ancient work on trigonometry and what was the name of
this work?

8. What kind of trigonometry were scholars chiefly interested in until the 16"
century?

9. In which book was the first definition of a_spherical triangle contained?

10. What example of differences between planar and spherical triangles is given in
the text?

11. When and where did the first modern book devoted entirely to trigonometry
appear?

12. What did the book On Triangles contain?

13. Which famous astronomer admired and studied the book On Triangles?

14. What was the final major development in classical trigonometry?

Task 6. Give Russian equivalents to these word combinations.
1. the word trigonometry comes from. ..

2. trigonometry was mainly concerned with...

3. it was not until the 16th century that...

4. Hipparchus was the first to construct...

5. one has to find the length of each chord...

6. it was chiefly spherical trigonometry that...

7. a three-book treatise by Menelaus of Alexandria...

8. the spherical equivalents of Euclid’s propositions...
9. as symbolic algebra had yet to be invented..

10. greatly facilitated the art of numerical computatlon

Task 7. Find the English equivalents to the following word combinations.
. BBIYHMCIICHUE YUCIIOBBIX 3HAYCHUIN

. HEIOCTAIOIINE YacCTH TPEYrOJbHUKA

. B OCHOBHOM 3aHMMAThHCS

. JUTMHBI IByX CTOPOH TPEYTOJIbHUKA

. OTJCNIbHBIE pa3/IeIbl MAaTEMAaTUKH

. B YaCTHOCTH

. 001a1aTh 3HAYUTETHLHBIMUA 3HAHUSAMU

. TPUTOHOMETPHS B COBPEMEHHOM MMOHUMaHUH

. TaOJIMIIa 3HAYCHU JJTs] TPUTOHOMETPUIECKON (QYHKITUN

10. BMCaHHBIN TPEYTOIHHUK

11. nmHA XOpAbI Kak (GyHKIUS yTiia

12. pa3paboTtarh KapTUHY MUpa

13. onpenenenue chepuaecKoro TpeyrojlbHUKA

14.]1Ba cpepuueckux TPEYroJbHUKA, YIIIbl KOTOPBIX PABHBI MIOMTAPHO, KOHTPYIHTHBI
15. Teopembl, HEOOXOAUMBIE ISl pEIEHUS! TPEYTOJIbHUKOB

16. GosblIOE TOCTUKEHUE B KIACCUYECKON TPUTOHOMETPUU

OO ~NO OB~ WN PR
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Task 8. Match the terms with their definitions.

No | Term Definition

1 |[triangle a | the space (usually measured in degrees) between two
intersecting lines or surfaces at or close to the point where
they meet

2 | trigonometry | b | the branch of mathematics concerned with the properties
and relations of points, lines, surfaces, solids, and higher
dimensional analogues

3 |angle c | a straight line that connects two points on a curve or
surface

4 | geometry d | a plane figure with three straight sides and three angles

5 |chord e | a triangle formed by three arcs of great circles on the

surface of a sphere

6 |spherical f
triangle

the branch of mathematics dealing with the relations of the
sides and angles of triangles and with the relevant functions

of any angles

Task 9. Match the beginning and the endings of the sentences.

Ne

Beginnings

Endings

1

The word trigonometry comes from

to construct a table of values for a
trigonometric function.

spherical

2 | The first major ancient work on the third side and the two remaining
trigonometry angles can be calculated.

3 | Hipparchus was the first is contained in Book 1 of the

Sphaerica.

4 | Ptolemy lived in Alexandria and trigonometry that interested

scholars.

5 | If the lengths of two sides of a the Greek words trigonon
triangle and the measure of the (“triangle”) and metron (“to
enclosed angle are known, measure”).

6 | The first definition of a spherical was the Almagest by Ptolemy.
triangle

7 | The final major development in developed the world picture.
classical trigonometry was

8 | Until the 16th century it was chiefly the invention of logarithms by the

Scottish mathematician John
Napier.

Task 10. Insert the missing words from the chart into the gaps.

enclosed, triangle (2), chord, from, definition, concerned, distinguish, centre,
inscribed, remaining, values, world picture, invention, circular, spherical, theorems

1. Until the 16th century, trigonometry was mainly (1) ...

with computing the

numerical values of the missing parts of a (2) ... .
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2. If the lengths of two sides of a triangle and the measure of the (3) ... angle are
known, the third side and the two (4) ... angles can be calculated.

3. Such calculations (5) ... trigonometry (6) ... geometry, which mainly investigates
qualitative relations.

4. Hipparchus was the first to construct a table of (7) ... for a trigonometric function.
5. He considered every triangle (planar or spherical) as being (8) ... in a circle.

6.To compute the various parts of the (9) ..., one has to find the length of each(10)

7. Ptolemy lived in Alexandria and developed the (11) ... .

8. The (12) ... of his world picture was a stationary Earth around which the Sun,
Moon, and the five known planets move in (13) ... orbits.

9. Until the 16th century it was chiefly (14)... trigonometry that interested scholars.
10. The first (15) ... of a spherical triangle is contained in Book 1 of the Sphaerica
written by Menelaus of Alexandria.

11. On Triangles contains all the (16) ... needed to solve triangles, planar or
spherical.

12. The final major development in classical trigonometry was the (17) ... of
logarithms by John Napier in 1614.

Task 11. Mark the sentences true (T) or false (F).

1. Until the 17" century, trigonometry was mainly concerned with computing the
numerical values of the missing parts of a triangle.

2. If the lengths of two sides of a triangle and the measure of the enclosed angle are
known, the third side and the two remaining angles can be calculated.

3. Trigonometry in the modern sense began with the Chinese.

4. Hipparchus was the first to construct a table of values for a trigonometric function.
5. He considered every triangle (planar or spherical) as being inscribed in an ellipse,
so that each side becomes a chord.

6. The first major ancient work on trigonometry was the Almagest by Ptolemy.

7. Ptolemy developed the world picture — the essence of which was a stationary Sun
around which the Earth, Moon, and the five known planets move in circular orbits.

8. The first definition of a spherical triangle is contained in Book 1 of the Sphaerica
by Menelaus of Alexandria.

9. There are no differences between planar and spherical triangles.

10. The first book devoted entirely to trigonometry appeared in Niirnberg in 1533
under the title On Triangles of Every Kind.

11. On Triangles was strongly criticized by future generations of scientists.

12. One of the major developments in classical trigonometry was the invention of
logarithms by John Napier in 1614,

Task 12. Look through the text again. Make up a plan to the text.

Task 13. Render Text A according to the plan using mathematical terms.
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Task 14. Translate the sentences from Russian into English.

1. Jlo 16 Bexka TpUTOHOMETPHSI B OCHOBHOM 3aHUMAajach BBIYMCIEHHUEM YHUCIOBBIX
3HAYCHUN HEIOCTAIOUIMX YacTel TpeyrojbHUKa, KOT/Ia ObUIA JIaHbl 3HAYEHUS APYTHUX
4acTeu.

2. Taxkue BBIYMCIECHHS OTIMYAIOT TPUTOHOMETPHUIO OT TEOMETPUHU, KOTOpas B
OCHOBHOM HCCJIEyeT KaueCTBEHHbIE OTHOIICHUSI.

3. Heckonbko JpeBHUX NMBWIM3AIUNA, B YaCTHOCTH ETrUIETCKas, BaBUJIOHCKasd,
WHJWWACKAass W KuTalckas, oO0jajanu 3HAYUTEIbHBIMU 3HAHUSIMU MPAKTAYECKOU
TE€OMETPUH.

4. TpuroHomeTpus B COBPEMEHHOM [IOHMMaHWM Hadajacb C TPYJOB
JPEBHETPEYECKHUX YUECHBIX.

5. T'mnmapx ObpuT  TEpPBBIM, KTO TOCTPOWJI  TaONMIy 3HA4YeHWM  1Js
TPUTOHOMETPUUECKON (YHKITUU.

6. UTOOBI BEIUUCIUTD PA3IUYHbIC YACTH TPEYTOJIbHUKA, HY>)KHO HAWTU JITTMHY KaxXI0U
XOpAbl KaK (DYHKIIMIO IIEHTPAIBHOTO yTila, KOTOPBIA ero 00pasyer.

7. TlepBbIM KpYNHBIM APEBHUM TPYAOM [0 TPUTOHOMETPUU OBUT «Arbmazecmy
[ITonemes.

8. Ilronemeit paspaboTayl KapTUHY MUpPA, LIEHTPOM KOTOPOMl ObLIa HEMOJBHIKHAS
3emusi, Bokpyr kotopod ComnHile, JIlyHa W OSTh M3BECTHBIX IUIAHET JBHUIAIUCh IO
KpPYTOBBIM OpOUTaM.

9. lo 16 Beka yueHBIX HHTEpECOBaJIa B OCHOBHOM cpepruiecKasi TPUTOHOMETPUS.

10. IlepBoe ompenencHue CHEPUUIESCKOTO TPEYTOJbHUKA COJACPKHUTCS B KHHTE
Sphaerica, Hanncannoit Menenaem AjiekcanapuickuM npumepHo B 100 r. H.3.

11. B cBoem Tpakrare MeHenaii pa3pabotan cdepuyeckue SKBUBAIECHTHI
yTBepkieHnid EBKnia 11si IOCKUX TPEYTOJbHUKOB.

12. TlepBas KHHMra, TOJHOCTHIO TOCBAIICHHAs TPUTOHOMETPWHU, ObUIa HamMcaHa
Pernomontranom u Owuia u3nana B HropuOepre B 1533 romy mox nazBanueM «O
TPEYTOJIbHUKAX BCEX BUIOBY.

13. B «TpeyronbHHUKax» COAEpPKATCS BCE TEOPEMBbI, HEOOXOAMMBIC ISl PEIICHUS
TPEYTOJIbHUKOB.

14. TlocnemHuM KpPYITHBIM JOCTHXKEHMEM B KIIACCMUECKOW TPUTOHOMETPUU OBLIO
n3o0pereHue JorapudmMoB MIOTIAHACKUM MaTeMaTtukoM Jlxonom Hamuepom B 1614
rofay.

15. Ero tabnuupl iorapudMoB 3HAYUTEIHHO OOJIETUMIIA UCKYCCTBO BBIUYMCICHUM U
OBLIY MIPU3HAHBI OJTHUM M3 BEJIMYANIIIUX BKJIQJOB B HAYKY.

Task 15. Read the words. Try to remember the pronunciation.

. Pythagoras [par ‘Oagoras | — [Tudarop

. hypotenuse [har potonju:z] — runoTenysa

. most commonly quoted [moust ‘’komoanlt "kwauotid] — yaie Bcero nuTHpyeMbIit
. Pythagorean triples [per1 0aga ri:an ‘tripalz] — nudaropoBbl TpOHKH

. amultiple of [ ‘'maltipl av] — kpatHOe (kakoro-i.4rcia)

. well before [wel bi'fo:] — 3amonro mo yero-i.

. merely[ ' miali] — TonBKO, IPOCTO

~No ok~ WDN -
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8. achievement [o'tfi:vmant] — noctnxenne
9. equation [1'kwer3n] — ypaBHeHHe
10. investigations [in vestr'geifonz] — uccienoBanus

Task 16. Read Text B. Translate it from English into Russian.
Text B
THE PYTHAGOREAN THEOREM

Pythagoras is mainly remembered for what has become known as Pythagoras’
Theorem (or the Pythagorean Theorem): that, for any right-angled triangle, the
square of the length of the hypotenuse (the longest side, opposite the right angle) is
equal to the sum of the square of the other two sides (or “legs”).

Written as an equation: a? + b? = ¢2.

What Pythagoras and his followers did not realize is that this also works for
any shape: thus, the area of a pentagon on the hypotenuse is equal to the sum of the
pentagons on the other two sides, as it does for a semi-circle or any other regular (or
even irregular) shape.

The simplest and most
commonly quoted example
of a Pythagorean triangle
Is one with sides of 3, 4
and 5 units (3% + 42 = 5?),
as can be seen by drawing
a grid of unit squares on
each side as in the diagram
at right), but there are a
potentially infinite number
of other integer
“Pythagorean  triples”,
starting with (5, 12 13), (6,
8, 10), (7, 24, 25), (8, 15,
17), (9, 40, 41), etc. It
should be noted, however
that (6, 8, 10) is not what is
known as a “primitive”

Pythagorean triple, | Pythagoras’ (Pythagorean) Theorem
because it is just a multiple
of (3,4, 5).

Pythagoras’ Theorem and the properties of right-angled triangles seems to be
the most ancient and widespread mathematical development after basic arithmetic
and geometry, and it was touched on in some of the most ancient mathematical texts
from Babylon and Egypt, dating from over a thousand years earlier. One of the
simplest proofs comes from ancient China, and probably dates from well before
Pythagoras’ birth. It was Pythagoras, though, who gave the theorem its definitive
form, although it is not clear whether Pythagoras himself definitively proved it or
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merely described it. Either way, it has become one of the best-known of all
mathematical theorems, and as many as 400 different proofs now exist, some
geometrical, some algebraic, some involving advanced differential equations, etc.

Among his other achievements in geometry, Pythagoras (or at least his
followers, the Pythagoreans) also realized that the sum of the angles of a triangle is
equal to two right angles (180°), and probably also the generalization which states
that the sum of the interior angles of a polygon with n sides is equal to (2n — 4) right
angles, and that the sum of its exterior angles equals 4 right angles. They were able to
construct figures of a given area, and to use simple geometrical algebra, for example
to solve equations such as a(a — x) = x? by geometrical means.

The Pythagoreans also established the foundations of number theory, with their
investigations of triangular, square and also perfect numbers (numbers that are the
sum of their divisors). They discovered several new properties of square numbers,
such as that the square of a number n is equal to the sum of the first n odd numbers
(.9.4°=16=1+3+5+7).

Downloaded from Story of Mathematics. URL:
https://www.storyofmathematics.com/greek_pythagoras.html/

AFTER TEXT TASKS

Task 17. Answer the questions on Text B.

1. What is Pythagoras mainly remembered for?

2. What didn’t Pythagoras and his followers realize?

3. What is the simplest and most commonly quoted example of a Pythagorean
triangle?

4. Where does one of the simplest proofs of a Pythagorean theorem come from?
5. Is it clear whether Pythagoras himself definitively proved it?

6. How many proofs of the theorem exist now?

7. What were Pythagoras’s other achievements in geometry?

8. The foundations of what theory did Pythagoreans establish?

9. What several new properties of square numbers did Pythagoreans discover?

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

1. Pythagoras’s contribution to geometry.

2. The most popular proofs of the Pythagorean theory.

3. Pythagoras’s contribution to number theory.
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Part 2

TRIGONOMETRY: MAIN CONCEPTS

Task 1. In pairs, discuss the following questions. Express your attitude to the
received response, your agreement or disagreement with the partner's opinion.
1. Do you agree with the opinion about trigonometry as a boring and
incomprehensible section of the school mathematics course?

2. Which spheres of our life is trigopnometry often used in?

3. Why do we need to know trigonometry in everyday life?

Task 2. Practise reading the following words.

Ne | Word Transcription Translation
1 |ratio [ 're1f1ou | COOTHOIIICHUE
2 | right-angled [ 'rart eengold] IIPSIMOYTOJIEHBIH
3 | perpendicular [,p3:rpan dikjolor] HePIICHIUKYJIIPHBIT
4 | hypotenuse [har potonju:z] THIOTEHY3a
5 | sine [sain] CUHYC
6 | cosine [ kousain] KOCHHYC
7 | tangent ['teendzont] TaHICHC
8 | conangent [kou"teendzont] KOTaHT'CHC
9 | identity [a1' dentiti] TOXKJIECTBO
10 | adjacent [o'd3ersant] CMEXKHBIH, IPUIICKAIITAN

Task 3. Study the following words and expressions.

Ne | Word / Expression | Transcription Translation
1 | be considered as [bi: kon'sidod oz ] CUUTATHCS, PACCMATPUBATHCSI
2 | trigonometry is [ triga'nomitrr 1z o'baot ]| puronomeTpus cesizana c...
about
3 | more specifically [mo: spa’sifikali] TOYHEE TOBOPSI, TOBOPS
KOHKpETHEe
4 | base [bers] OCHOBaHHE (TPEYTrOJIbHHUKA)
5 | measure of an angle |['me3a ov &n angl] BEJIMYMHA yTJIa
6 | be derived [b1 d1'rarvd] OBITh TIOJYYCHHBIM
7 | can be observed [kan br ob'z3:vd] MO>XHO HaOJIOAaTh, YBUJICTh
8 | interms of [1n t3:mz ov C TOYKH 3PCHHUS
trigonometric ratios | trigo’ nomoatrik ‘rerfiouz] | TpUTOHOMETPUIECKIX
COOTHOIIICHUH
9 | interrelated [ intorr’lertid] B3aMMOCBSI3aHHBIN
10 | standard angle ['steendad &engl 'vaelju:z] | crangapTHBIC 3HAYCHUS
values yIJIOB
11 | refer to [ri'f3: tu:] cchlIaThes (Ha)
12 | trigonometric [triga’nomotrik TPUTOHOMETPHUYCCKUE
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identities a1’ dentitiz] TOXKIECTBA
13 | angles involved ['@engolz m'volvd] YKa3aHHBIC YTIIbI
14 | throughout history [Oru: aovt "histri] Ha MPOTSHKEHUHU BCei
UCTOPUHN
15 | celestial mechanics | [sr'lestial m1'kaniks] HeOecHass MeXaHHKa

Task 4. Read and translate Text A using the dictionary if necessary.
Text A
TRIGONOMETRY: MAIN CONCEPTS

Introduction to Trigonometry

Trigonometry is a branch of mathematics which is considered as a part of
geometry. The word itself comes from the Greek trigonon (which means "triangle")
and metron (“measure”). As the name suggests, trigonometry deals mostly with
angles and triangles; in particular, it's defining and using the relationships and ratios
between angles and sides in triangles. More specifically, trigonometry is about right-
angled triangles, where one of the internal angles is 90°. Trigonometry is a system
that helps us to work out missing or unknown side lengths or angles in a triangle.

A right-angled triangle has a single right angle. By definition, that means that
all sides cannot be the same length. A typical right-angled triangle is shown below.

Right Angled Triangle

A

Hypotenuse
Perpendicular

. 6

B Base C

Important Terms for Right-Angled Triangles

In a right-angled triangle, we have the following three sides.
Perpendicular - It is the side opposite to the angle .

Base - This is the adjacent side to the angle 6.

Hypotenuse - This is the side opposite to the right angle.

The side opposite 6 is called the opposite.

The side next to 6 which is not the hypotenuse is called the base.
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Introducing Sine, Cosine and Tangent

Trigonometry especially deals with the ratios of sides in a right triangle, which can
be used to determine the measure of an angle. These ratios are called trigonometric
functions.

The three basic functions in trigonometry are sine, cosine and tangent. Based on
these three functions the other three functions that are cotangent, secant and cosecant
are derived. All the trigonometrical concepts are based on these functions.

Trigonometric Ratios
There are basic six ratios in trigonometry that help in establishing a relationship
between the ratio of sides of a right triangle with the angle. If 6 is the angle in a right-
angled triangle, formed between the base and hypotenuse, then

e sin 0 = Perpendicular/Hypotenuse

e Cos 0 = Base/Hypotenuse

e tan O = Perpendicular/Base
The value of the other three functions: cot, sec, and cosec depend on tan, cos, and sin
respectively as given below.

e cot 0 = 1/tan 6 = Base/Perpendicular

e sec 0 = 1/cos 6 = Hypotenuse/Base

e cosec 0 = 1/sin 0 = Hypotenuse/Perpendicular

Important Trigonometric Angles
Trigonometric angles are the angles in a right-angled triangle using which different
trigonometric functions can be represented. Some standard angles used in
trigonometry are 0°, 30°, 45°, 60°, 90°. The trigonometric values for these angles can
be observed directly in a trigonometric table. Some other important angles in
trigonometry are 180°, 270°, and 360°. Trigonometry angle can be expressed in terms
of trigonometric ratios as,

e 0 =sin: (Perpendicular/Hypotenuse)

e 0 =cos* (Base/Hypotenuse)

e 0 =tan: (Perpendicular/Base)

Trigonometric Table

The trigonometric table is made up of trigonometric ratios that are interrelated to each
other — sine, cosine, tangent, cosecant, secant, cotangent. These ratios, in short, are
written as sin, cos, tan, cosec, sec, cot, and are taken for standard angle values. You
can refer to the trigonometric table chart to know more about these ratios.
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Trigonometric Table

THE MATH EXPERT

0 0° 30° 450 60° 90° 180° 270° 360°
sin 6 | 0 ;— J;— \/g 1 0 -1 2
cos 6 1 \% \/% ;_ 0 -1 o !
tan© 0 \/% 1 J3 Del\fjicr:ted 0 Del:'\c:ed Y
cosec 6 DeNficr)lted 2 /2 J% L Del\fjicr:ted 1 Del\fjicr)wted
sec© 1 \/if J2 2 Dgi?;d -1 Del:'\cr)]ted 1
cot® DeNficr)lted /3 1 J;T 0 Del\fjicr:ted 0 Dehfjicr)wted

Trigonometry ldentities
In Trigonometric Identities, an equation is called an identity when it is true for all
values of the variables involved. Similarly, an equation involving trigonometric ratios
of an angle is called a trigonometric identity, if it is true for all values of the angles
involved. In trigonometric identities, you will get to learn more about the Sum and
Difference Identities.
For example, sin 6/cos 6 = [Opposite/Hypotenuse] +~ [Adjacent/Hypotenuse] =
Opposite/Adjacent = tan 0
Therefore, tan 6 = sin 6/cos 6 is a trigonometric identity. The three important
trigonometric identities are:

e sin*0+cos?O=1

e tan’0 + 1 =sec?0

e cot’0 + 1 = cosec?0

Applications of Trigonometry
Throughout history, trigonometry has been applied in areas such as architecture,
celestial mechanics, surveying, etc. Its applications include in:
e Various fields like oceanography, seismology, meteorology, physical sciences,
astronomy, acoustics, navigation, electronics, and many more.
e It is also helpful to find the distance of long rivers, measure the height of the
mountain, etc.
e Spherical trigonometry has been used for locating solar, lunar, and stellar

positions.
Downloaded from Cuemath. URL:
https://www.cuemath.com/trigonometry/
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AFTER TEXT TASKS

Task 5. Answer the following questions.

1.
2.
3.
4.
S.
6.
7.
8.
9.

What does trigonometry deal with?

What does trigonometry help us to do?

What do we call the sides of a typical right-angled triangle?
What are trigonometric functions used for?

What are some standard angles used in trigonometry?

What is the trigonometric table made up of?

What kind of equation is called an identity?

What are the three important trigonometric identities?

In which areas has trigonometry been applied throughout history?

10. What fields do applications of trigonometry include?

Task 6. Give Russian equivalents to these word combinations.

©Ooo~NOoO ULk~ WNBE

. to come from

. as the name suggests

. the relationships and ratios between angles and sides in triangles

. trigonometry is about right-angled triangles

. to work out missing or unknown side lengths

. the side next to 6 which is not the hypotenuse

. deals with the ratios of sides in a right triangle

. establishing a relationship between the ratio of sides of a right triangle

. trigonometric ratios that are interrelated to each other

10. refer to the trigonometric table chart

11. similarly

12. an equation involving trigonometric ratios of an angle
13. various fields like

14. locating solar, lunar, and stellar positions

Task 7. Find the English equivalents to the following word combinations.
. pa3acii MAaTCMAaTHUKH

. TPUTOHOMCTpHUA UMCECT ACJIO C YITIaMH U TPCYT'OJIbHUKAMU

. OIIPpCACINTb HCU3BCCTHLIC JJIMHBI CTOPOH WJIN YTJIbI B TPCYI'OJIbHHUKC

. CTOpOHA, IPOTUBOIIOJI0XKHAs yri1y 6

. CTOpPOHa, MpuJIeraromas K yriy 0

. CHHYC, KOCUHYC U TaHI'€HC

. KOTAHT'CHC, CEKaHC U KOCCKaHC

. 3aBUCAT OT tan, COS U SIn COOTBCTCTBCHHO, KaK YKa3aHO HMIKC

. BBIPAKCH B TCPMHUHAX TPUTOHOMCETPHYCCKHX COOTHOIIICHUU

. TPUTOHOMETPUUECKOE TOXKJIECTBO

. Ha POTSKEHUH BCEW UCTOPUU

. U3BMEPUTH BBICOTY T'OPBI

. HeOecHasi MeXaHHuKa

. onpenenuTts nosioxkenue CoiHila, JIyHbI U 3B€3]1
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Task 8. Match the terms with their translation.

e [ Term Translation
1 |adjacent a OCHOBaHHE
2 | relationships b THIIOTEHY3a
3 | the base C PSIMOYTOJIHHBIH
4 | cosine d CMEXHBIN, TPUIICTAIOIIN I
5 | hypotenuse e 1) kacaTenbHas 2) TaHT€HC
6 | right-angled f B3aMMOOTHOIIICHUS
7 |ratio g TOXKIECTBO
8 | tangent h KOCHHYC
9 | applications i OTHOINICHHE, COOTHOIIICHHE
10 | identity j MPUMCHEHHE

Task 9. Mark the following sentences true (T) or false (F).

1. Peppendicular is the adjacent side to the angle 6.

2. Hypotenuse is the side opposite to the right angle.

3. The base is the side opposite to 6.

4. Trigonometry especially deals with the ratios of sides in a right triangle.

5. There are two basic functions in trigonometry, they are sine and cosine.

6. There are six basic ratios in trigonometry that help in establishing a relationship
between the ratio of sides of a right triangle.

7. Some standard angles used in trigonometry are 0°, 30°, 55°, 60° and 90°.

8. The trigonometric table is made up of trigonometric ratios that are interrelated to
each other.

9. An equation is called an identity when it is true for most values of the variables
involved.

10. Throughout history, trigonometry has been applied in many areas such as
architecture, celestial mechanics, surveying, etc.

Task 10. Match the beginnings and the endings of the given sentences.

Ne | Beginnings Endings
1 | Trigonometry especially deals with | a | helps us to work out missing or
the ratios of sides in a right triangle, unknown side lengths or angles in a
triangle.
2 | There are basic six ratios in b | using which different trigonometric
trigonometry that help in functions can be represented.
3 | Trigonometry is a system that c | the Greek trigonon (which means

"triangle") and metron ("measure").

4 | Trigonometric angles are the angles | d | which can be used to determine the

in a right-angled triangle measure of an angle.

5 | The trigonometric table is made up | e | establishing a relationship between
of trigonometric ratios that are the ratio of sides of a right triangle
interrelated to each other — with the angle.
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6 | The word 'trigonometry' comes from | f | locating solar, lunar, and stellar

positions.
7 | Spherical trigonometry has been g | sine, cosine, tangent, cosecant,
used for secant, cotangent.

Task 11. Render Text A.

Task 12. Write a short essay on the suggested topics. The volume of the essay is
200-250 words. Suggest some other relevant essay topics.

1. Important Trigonometric Angles.

2. The History of Trigonometry.

3. Applications of Trigonometry.

Task 13. Read the words. Try to remember the pronunciation.

1. Sumerian [su ' miarion] — mymep, MyMepCKuii

2. Hellenistic [helr nistik] — snnmuaucTHYeCK 1A

3. Ptolemy ['tolomi] — [TTonemeit

4. treatise [ 'tri:tiS] — TpakTat, Hay4IHBIH TPy

5. throughout [6ru: avt] — Ha npoTsHKeHHH

6. Surya Siddhanta ['surio si'denta] — “Cypbsi-cupixanta” (TEKCThI 0 BEAMYCCKOU
aCTPOHOMHUH)

7. Aryabhata ['ario’beto] — ApusiOxaTa, HHAMICKUI aCTPOHOM M MaTEMaTHK

8. Nasir al-Din al-Tusi [na'sir al'din ol'tusi] — Hacep an-/lur Tycu, mepcuackuii
MaTreMaTuk, MexaHuk u actpoHoM XIII Beka

9. De Triangulis [di: trar'angjulis] — “O TpeyrosbHHKaX”’, KHATA CPEIHEBEKOBOIO
MareMmaTuka Pernomanrana

10. De revolutionibus orbium coelestium [do reva'lusipnias "prbrom sa'lestrom] — “O
BpalieHnn HebecHbIX Ten™, kuura KonepHuka

Task 14. Read Text B. Translate it from English into Russian.
Text B
HISTORY OF TRIGONOMETRY

Sumerian astronomers studied angle measure, using a division of circles into
360 degrees. They, and later the Babylonians, studied the ratios of the sides
of similar triangles and discovered some properties of these ratios but did not turn
that into a systematic method for finding sides and angles of triangles. The ancient
Nubians used a similar method.

In the 3 century BC, Hellenistic mathematicians such as Euclid and
Archimedes studied the properties of chords and inscribed angles in circles, and they
proved theorems that are equivalent to modern trigonometric formulae, although they
presented them  geometrically  rather than  algebraically. In 140
BC, Hipparchus (from Nicaea, Asia Minor) gave the first tables of chords, analogous
to modern tables of sine values, and used them to solve problems in trigonometry
and spherical trigonometry. In the 2nd century AD, the Greco-Egyptian
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astronomer Ptolemy (from Alexandria, Egypt) constructed detailed trigonometric
tables (Ptolemy's table of chords) in Book 1, chapter 11 of his Almagest. Ptolemy
used chord length to define his trigonometric functions, a minor difference from
the sine convention we use today. (The value we call sin (6) can be found by looking
up the chord length for twice the angle of interest (20) in Ptolemy's table, and then
dividing that value by two.) Centuries passed before more detailed tables were
produced, and Ptolemy's treatise remained in use for performing trigonometric
calculations in astronomy throughout the next 1200 years in the
medieval Byzantine, Islamic, and, later, Western European worlds.

The modern sine convention is first attested in the Surya Siddhanta, and its
properties were further documented by the 5th century (AD) Indian
mathematician and astronomer Aryabhata. These Greek and Indian works were
translated and expanded by medieval Islamic mathematicians. By the 10" century,
Islamic mathematicians were using all six trigonometric functions, had tabulated their
values, and were applying them to problems in spherical
geometry. The Persian polymath Nasir al-Din al-Tusi has been described as the
creator of trigonometry as a mathematical discipline in its own right. Nasir al-Din al-
Tast was the first to treat trigonometry as a mathematical discipline independent from
astronomy, and he developed spherical trigonometry into its present form. He listed
the six distinct cases of a right-angled triangle in spherical trigonometry, and in
his On the Sector Figure, he stated the law of sines for plane and spherical triangles,
discovered the law of tangents for spherical triangles, and provided proofs for both
these laws. Knowledge of trigonometric functions and methods reached Western
Europe via Latin translations of Ptolemy's Greek Almagest as well as the works
of Persian and Arab astronomers such as Al Battani and Nasir al-Din al-Tusi.

One of the earliest works on trigonometry by a northern European
mathematician is De Triangulis by the 15t century German
mathematician Regiomontanus, who was encouraged to write, and provided with a
copy of the Almagest, by the Byzantine Greek scholar cardinal Basilios
Bessarion with whom he lived for several years. At the same time, another
translation of the Almagest from Greek into Latin was completed by the
Cretan George of Trebizond. Trigonometry was still so little known in 16th-century
northern Europe that Nicolaus Copernicus devoted two chapters of De revolutionibus
orbium coelestium to explain its basic concepts.

Driven by the demands of navigation and the growing need for accurate maps

of large geographic areas, trigonometry grew into a major branch of mathematics.
Downloaded from TRYGONOMETRY URL:
https://www.coursehero.com/file/105236233/TRIGONOMETRYdocx/

AFTER TEXT TASKS

Task 15. Answer the questions on Text B.

1. What did Sumerian astronomers study?

2. What properties did Babylonians discover?

3. What theorems did Hellenistic mathematicians prove in the 3rd century BC?
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4. When did Hipparchus give the first tables of chords?

5. Who constructed detailed trigonometric tables of chords in 140 BC?

6. What did Ptolemy from Alexandria construct in the 2 century AD?

7. What was the Indian mathematician and astronomer Aryabhata achievement in the
5t century AD?

8. What is The Persian polymath Nasir al-Din al-Tusi famous for?

9. How did knowledge of trigonometric functions and methods reach Western
Europe?

10. Who was the author of the work called De Triangulis?

11. Why did Nicolaus Copernicus devote two chapters of De revolutionibus orbium
coelestium to explain the basic concepts of trigonometry?

12. What were the reasons for the rapid development of trigonometry?

Task 16. Make up a plan to the text.

Task 17. Write a short summary of the text in English.
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UNIT 8. MATHEMATICAL ANALYSIS

Part 1

Mathematics is the gate and key to science.

— Roger Bacon

INTRODUCTION TO MATHEMATICAL ANALYSIS

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 main problems does Mathematical analysis deal with?

2. What sphere of science did analysis evolve from?

3. In what way can analysis be distinguished from geometry and in what way can it
be applied to a topological space and to a metric space?

Task 2. Practise reading the following words.

Ne | Word Transcription

1 | differentiation [diforen/i e1fn]

2 | integration [1nt1 gre1fn]

3 | measure [ me30]

4 | infinite series [ 'mfinit 'srori:z]

5 |calculus [ 'keaelkjolos]

6 | mathematical object [ma01 maetikol ‘'pbdzekt]
7 | topological space [topa’ Ipdzik(a)] speis]
8 | method of exhaustion ['meBad pv 1g'z0:sffon]
9 | regular polygon [ 'regjulo 'poligon]

10 | power series [ 'pavo 'siori:z]

Task 3. Study and remember the following words and expressions.

Ne | Word / Expression | Transcription Translation

1 | infinitesimal [Infinr'testm(o)]] OCCKOHEYHO MaJIbIl

2 |sine [samn] CHUHYC

3 | cosine ['kousain] KOCHHYC

4 | tangent ['teendz(o)nt] TAHT€HC

5 | arctangent [o'steendzont] aApPKTAHTE€HC

6 | derivative [dr'rIvativ] NIPOU3BOJIHAS, POU3BOIHAS
byHKIMS

7 | generating function | ['dzenorertiy ‘fagk/n] | dyHgameHTanbHAS
nocyenoBareabHoCTh (Koim)

8 | discontinuities [diskantinjurtiz] HapyIICHUES
MOCJICI0BATEIHLHOCTH;
PEPHIBHOCTH

9 | acomplete set [kom 'pli:t set] MOJTHOE MHOKECTBO

10 | real line ['r10l 'lam] BEIICCTBCHHAS MpsiMasi (OCh)

11 | discontinuities of [diskontin'jurtiz ov | pa3pbIB HENPEBBHIBHOCTH
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real functions r1al fank[nz] BEIICCTBCHHBIX (PYHKIIMH

12 | space-filling curve | [speis-'filiy k3:v] 3aITOJIHSIOIIAs ITPOCTPAHCTBO
KpHBast
13 | naive set theory [na:'i:v set 'O1ari] HavBHas TCOPUSI MHOXKCCTB

(pa3zmen MaTeMaTuKH, B KOTOPOM
W3Yy4aroTcs OOIIHMe CBOWCTBA

MHOKECTB)

14 | normed vector space | [no:md 'vekto speis] | HOpMHPOBaHHOE BEKTOPHOE
IPOCTPAHCTBO

15 | metric space [ 'metrik speis] METPHUUYECKOE MPOCTPAHCTBO

Task 4. Read and translate Text A using a dictionary if necessary.
Text A
INTRODUCTION TO MATHEMATICAL ANALYSIS

Mathematical analysis is a branch of mathematics that includes the theories of
differentiation, integration, measure, limits, infinite series, and analytic function.
These theories are usually studied in the context of real and complex numbers and
functions. Analysis evolved from calculus, which involves the elementary concepts
and techniques of analysis. Analysis may be distinguished from geometry; however,
it can be applied to any space of mathematical objects that has a definition of
nearness (a topological space) or specific distances between objects (a metric space).

History

Archimedes used the method of exhaustion to compute the area inside a circle
by finding the area of regular polygons with more and more sides. This was an early
but informal example of a limit, one of the most basic concepts in mathematical
analysis.

Mathematical analysis formally developed in the 17" century during the
Scientific Revolution, but many of its ideas can be traced back to earlier
mathematicians. Early results in analysis were implicitly present in the early days of
ancient Greek mathematics. For instance, an infinite geometric sum is implicit in
Zeno's paradox of the dichotomy.

Later, Greek mathematicians such as Eudoxus and Archimedes made more
explicit, but informal, use of the concepts of limits and convergence when they used
the method of exhaustion to compute the area and volume of regions and solids. The
explicit use of infinitesimals appears in Archimedes' The Method of Mechanical
Theorems, a work rediscovered in the 20™ century. In Asia, the Chinese
mathematician Liu Hui used the method of exhaustion in the 3rd century AD to find
the area of a circle. Zu Chongzhi established a method that would later be called
Cavalieri's principle to find the volume of a sphere in the 5" century. The Indian
mathematician Bhaskara II gave examples of the derivative and used what is now
known as Rolle's theorem in the 12™" century.

In the 14" century, Madhava of Sangamagrama developed infinite series
expansions, like the power series and the Taylor series, of functions such as sine,
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cosine, tangent and arctangent. Alongside his development of the Taylor series of the
trigonometric functions, he also estimated the magnitude of the error terms created by
truncating these series and gave a rational approximation of an infinite series. His
followers at the Kerala school of astronomy and mathematics further expanded his
works, up to the 16" century.

The modern foundations of mathematical analysis were established in 17
century Europe. Descartes and Fermat independently developed analytic geometry,
and a few decades later Newton and Leibniz independently developed infinitesimal
calculus, which grew, with the stimulus of applied work that continued through the
18" century, into analysis topics such as the calculus of variations, ordinary and
partial differential equations, Fourier analysis, and generating functions. During this
period, calculus techniques were applied to approximate discrete problems by
continuous ones.

In the 18" century, Euler introduced the notion of mathematical function. Real
analysis began to emerge as an independent subject when Bernard Bolzano
introduced the modern definition of continuity in 1816, but Bolzano's work did not
become widely known until the 1870s. In 1821, Cauchy began to put calculus on a
firm logical foundation by rejecting the principle of the generality of algebra widely
used in earlier work, particularly by Euler. Instead, Cauchy formulated calculus in
terms of geometric ideas and infinitesimals. Thus, his definition of continuity
required an infinitesimal change in x to correspond to an infinitesimal change in y. He
also introduced the concept of the Cauchy sequence, and started the formal theory of
complex analysis. Poisson, Liouville, Fourier and others studied partial differential
equations and harmonic analysis. The contributions of these mathematicians and
others, such as Weierstrass, developed the (g, o) - definition of limit approach, thus
founding the modern field of mathematical analysis.

In the middle of the 19™ century Riemann introduced his theory of integration.
The last third of the century saw the arithmetization of analysis by Weierstrass, who
thought that geometric reasoning was inherently misleading, and introduced the
"epsilon-delta” definition of limit. Then, mathematicians started worrying that they
were assuming the existence of a continuum of real numbers without proof. Dedekind
then constructed the real numbers by Dedekind cuts, in which irrational numbers are
formally defined, which serve to fill the "gaps™ between rational numbers, thereby
creating a complete set: the continuum of real numbers, which had already been
developed by Simon Stevin in terms of decimal expansions. Around that time, the
attempts to refine the theorems of Riemann integration led to the study of the "size"
of the set of discontinuities of real functions.

Also, "monsters" (nowhere continuous functions, continuous but nowhere
differentiable functions, space-filling curves) began to be investigated. In this
context, Jordan developed his theory of measure, Cantor developed what is now
called naive set theory, and Baire proved the Baire category theorem. In the early 20"
century, calculus was formalized using an axiomatic set theory. Lebesgue solved the
problem of measure, and Hilbert introduced Hilbert spaces to solve integral
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equations. The idea of normed vector space was in the air, and in the 1920s Banach
created functional analysis.
Important concepts. Metric spaces

In mathematics, a metric space is a set where a notion of distance (called a
metric) between elements of the set is defined.

Much of analysis happens in some metric space; the most commonly used are
the real line, the complex plane, Euclidean space, other vector spaces, and the
integers. Examples of analysis without a metric include measure theory (which
describes size rather than distance) and functional analysis (which studies topological
vector spaces that need not have any sense of distance).

Formally, A metric space is an ordered pair where is a set and is a metric on,
I.e., a function such that for any x, y, x €, the following holds:

d(x,y) = Oirx = y (identity of indiscernible),
d(x,y) = d(y,x) (symmetry) and
d(x,z) < d(x,y) + d(y, z) (triangle inequality) .
By taking the third property and letting z = x, it can be shown that
d(x,y) > 0 (non-negative).
Sequences and limits

A sequence is an ordered list. Like a set, it contains members (also called
elements, or terms). Unlike a set, order matters, and exactly the same elements can
appear multiple times at different positions in the sequence. Most precisely, a
sequence can be defined as a function whose domain is a countable totally ordered
set, such as the natural numbers.

One of the most important properties of a sequence is convergence. Informally,
a sequence converges if it has a limit. Continuing informally, a (singly-infinite)
sequence has a limit if it approaches some point x, called the limit, as n becomes very
large. That is, for an abstract sequence (an) (with n running from 1 to infinity
understood) the distance between an and x approaches 0 as n — oo, denoted
Lim a,= X
N—o0

Adopted from Pymsnyesa O.A. Aneniticoka moea onst mamemamuxis (inmencushuil Kypc Oast CmyOeHmie
MamemamuyHux cneyianonocmeli Incmumymy mamemamuxu, eKOHOMIKU I MeXauiKu) =

English for mathematicians (the intensive course for the students-mathematicians of

The Institute of Mathematics, Economics and Mechanics) /

O.A. Pymanyesa. OHY imeni I.1. Meunuxosa. — Odeca, 2015. — 145 c.

AFTER TEXT TASKS

Task 5. Answer the following questions.

1. Name the ancient Greek mathematicians:

— who described the method of exhaustion?

— who represented paradox of the dichotomy?

—who used the concepts of limits and convergence?

2. What outstanding discoveries in maths were made by Chinese and Indian
scientists?
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3. Describe the most prominent discoveries of mathematicians in times past and
conclude about their influence on current conceptions in Mathematical analysis?

4. When were established the modern foundations of mathematical analysis?

5. What European mathematicians developed such branches as analytic geometry,
infinitesimal calculus?

6. Give the interpretation and definition to the following notions: the calculus of
variations, ordinary and partial differential equations, Fourier analysis and generating
functions.

7. Name the scientists who introduced the notion of mathematical function,
differential equations and harmonic analysis. Expand upon the essence of these
mathematical discoveries.

8. Give the determinations (in your own words) to the following notions: sequence,
limit, complete set, metric spaces.

9. Formulate the Rolle's theorem and Cavalieri's principle in modern interpretation.

Task 6. Give Russian equivalents to these word combinations.
. metric

. distance

. complex plane

. Euclidean space

. vector spaces

. complex plane

. ordered pair

. Cavalieri’s principle (method of indivisibles)
9. harmonic analysis

10. (&, d) - definition of limit

11. theory of integration

12. continuum of real numbers

13. Dedekind cuts

14. Zeno's paradox of the dichotomy

coONO OIS~ WN -

Task 7. Find the English equivalents to the following word combinations.
1. byukIUs

2. TOTJa U TOJILKO TOTJa

3. aKkCHOMa TPEYTOJIbHUKA, HEPABEHCTBO TPEYTOJIbHUKA

4. BNIOJIHE YNOPSTOYCHHBIH

5. UCUUCIISIEMBII

6. Teopuss mep (B MarematnueckoMm aHanu3e mepa JKopjaaHa wucmonb3yercs aiis
NOCTPOEHUs MHTEerpana Pumana)

7. IpeICTaBJICHHE [ MHOTOPA3PSATHOTO YKCIa WK IpoOu| B AecsaTuaHOU popme
8. MaTerpan Pumana

9. mumuT, ipeaen

10. Bcrogy pa3pbiBHAsT YHKIIHS

11. pynkuus Beliepmtpacca
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12. BapuanoHHOE UCYHCIICHUE

13. rapmoHnueckuii ananm3, Oypbe-aHaIN3

14. nopoxpaaromasi pyHKIHS, TPOU3BOAIIAS (PYHKITHS
15. Teopust KOMILJIEKCHOTO aHaIu3a

16. psner Téinopa, pasinokeHHe (QYHKIUA B OCCKOHECYHYIO CYMMY CTETICHHBIX
byHKIUH

17. paznoxxeHue OECKOHEUHBIX PSIIOB

18. crenenHOM psf

19. Teopema Postst (Teopema o HyJie IPOU3BOIHON)
20. OeckoHEYHO Majias BEJIMYMHA

21. ananm3 OECKOHEYHO MAJIBIX BEIUYHNH

Task 8. Match the terms with their definitions.

Ne | Term Definition

1 |sine a | 6ecCKOHEYHO MaJasi BEJIMYHUHA

2 | calculus of variations b | xocunyc

3 | cosine C | mpou3BoJHAs, MPOU3BOIHAS (DYHKIIHS

4 | generating function d | ranrenc

5 |tangent e | mopoxnaromniast GyHKIMs, IPOU3BOISIIIAs
byHKIUA

6 | discontinuities f | apkranrenc

7 | arctangent g | BapHallMOHHOE UCUYHUCIICHUE

8 | acomplete set h | HapymeHne mociea0BaTeIbHOCTH;
IPEPBIBHOCTH

9 | derivative I | cunyc

10 | infinitesimal j | moJIHOE MHOYKECTBO

Task 9. Mark true (T) or false (F) sentences.

1. Cauchy formulated calculus in terms of geometric ideas and infinitesimals.

2. Riemann’s definition of continuity required an infinitesimal change in x to
correspond to an infinitesimal change iny.

3. Cauchy also introduced the concept of the Cauchy sequence, and started the formal
theory of complex analysis.

4. Poisson, Liouville, Fourier and others studied partial differential equations and
harmonic analysis.

5. The contributions of Poisson, Liouville, Fourier and Weierstrass, developed the (g,
o) - definition of limit approach, thus founding the modern field of mathematical
analysis.

6. In the middle of the 17" century Riemann introduced his theory of integration.

7. At the beginning of the century saw the arithmetization of analysis by Weierstrass,
who thought that geometric reasoning was inherently misleading, and introduced the
"epsilon-delta” definition of limit.

8. Then, mathematicians started worrying that they were assuming the existence of a
continuum of real numbers without proof.

114



9. Dedekind then constructed the real numbers by Dedekind cuts, in which irrational
numbers are formally defined.
10. Jordan developed what is now called naive set theory.

Task 10. Insert the necessary word from the chart into the gaps.

Discrete; foundations; calculus; analytic geometry; Madhava of Sangamagrama; the
magnitude; infinitesimal calculus; the notion; Cavalieri's principle; the derivative;
Rolle's theorem in the 12" century.

1. Zu Chongzhi established a method that would later be called (1) ... to find the
volume of a sphere in the 5" century.

2. The Indian mathematician Bhaskara II gave examples of (2) ... and used what is
now known as (3) ... in the 12" century.

3. In the 14" century, (4) ... developed infinite series expansions, like the power
series and the Taylor series, of functions such as sine, cosine, tangent and arctangent.

4. Madhava of Sangamagrama also estimated (5) ... of the error terms created by
truncating these series and gave a rational approximation of an infinite series.

5. The modern (6) ... of mathematical analysis were established in 17" century
Europe.

6. Descartes and Fermat independently developed (7) ... .

7. Newton and Leibniz independently developed (8) ... .

8. During this period, calculus techniques were applied to approximate (9) ...
problems by continuous ones.

9. In the 18" century, Euler introduced (10) ... of mathematical function.

10. In 1821, Cauchy began to put (11) ... on a firm logical foundation by rejecting
the principle of the generality of algebra widely used in earlier work, particularly by
Euler.

Task 11. Match the beginnings and the endings of the given sentences.
Beginnings
. Mathematical analysis is a branch of mathematics that includes
. These theories are usually studied in the context of
. Analysis evolved from calculus, which involves
. Analysis can be applied to any space of mathematical objects that has
. Archimedes used the method of exhaustion to compute
. Mathematical analysis formally developed in
. Early results in analysis were implicitly present in the early days
. An infinite geometric sum is implicit in
Later, Greek mathematicians such as Eudoxus and Archimedes made more
explicit, but informal, use of
10. The explicit use of infinitesimals appears in
Endings
a. the 17" century during the Scientific Revolution.
b. Archimedes' The Method of Mechanical Theorems.

©CONOUAWN R

115



c. real and complex numbers and functions.

d. the elementary concepts and techniques of analysis.

e. the area inside a circle by finding the area of regular polygons with more and more
sides.

f. of ancient Greek mathematics.

g. Zeno's paradox of the dichotomy.

h. the theories of differentiation, integration, measure, limits, infinite series, and
analytic function.

I. a definition of nearness (a topological space) or specific distances between objects
(a metric space).

J. the concepts of limits and convergence.

Task 12. Retell Text A.

Task 13. In pairs, take turns to interview your partner about the Scientific
Revolution in the 17" century. What questions do you think are the most
relevant?

Task 14. Find information and tell about Cavalieri's principle.

Task 15. Prepare a report on one of the famous mathematicians. The volume of
the report is 150-200 words. Be ready to tell about the scientist.

Zeno of Elea, Liu Hui, Newton, Leibniz, Descartes, Fermat, Siméon Denis Poisson,
Joseph Liouville, Jean Baptiste Joseph Fourier, Julius Wilhelm Richard, Simon
Stevin, Karl Theodor Wilhelm Weierstrass, Georg Ferdinand, Ludwig Philipp Cantor,
René-Louis Baire, Henri Léon Lebesgue, David Hilbert, Stefan Banach.

Task 16. Write a short essay on the suggested topics. The volume of the essay is
200-250 words. Suggest some other relevant essay topics.

1. History of Mathematical analysis.

2. Mathematical analysis as a branch of mathematics.

3. The modern foundations of mathematical analysis.

Task 17. Read the words. Try to remember the pronunciation.
1. Albert Einstein [ @lbat 'ainstain] — Anpbept DiHIITEIHH

2. Zurich [ zu(o)rik] — ropux

3. Prague [pra:g] — Ilpara

4. the Royal Society [01: 'roral So'sarot] —Akagemus Hayk

5. Princeton [ 'prinstan] — [Ipuncton
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Task 18. Read Text B. Translate it from English into Russian.
Text B
ALBERT EINSTEIN

Albert Einstein is known as the greatest mathematical physicist. His relativity
theory was one of the five or six great discoveries comparable to those of Galilei and
Newton. Albert Einstein was born in southern Germany in 1879. As a boy, Albert
was unsociable, slow and very honest. His unusual talent for mathematics and
physics began to show very early. He was very good at mathematics, and at the age
of twelve, he worked out his own methods for solving equations.

In 1896, Albert Einstein was admitted to the Zurich Polytechnic as a student in
mathematics and physics. He soon realized that he was a physicist rather than a
mathematician. At the age of 21, after four years of study at the university, which he
graduated brilliantly, he began to work as a clerk at an office. And in 1905, he made
some revolutionary discoveries in science. He published three papers. In his first
paper, he explained the photoelectric effect with the help of M. Plank’s quantum
theory.

His second paper was a mathematical development of the theory of Brownian
motion.

His third paper was entitled “Special Theory of Relativity”. It must be
mentioned that a great contribution to the theory of relativity had been made earlier
by the great mathematicians Lorenz and Poincare. Einstein’s work was published in a
physical journal. It stated that energy equals mass multiplied by the square of the
speed of light. This theory is expressed by the equation: E = mc2.

Scientists all over the world met this work with interest and surprise. But only
very few physicists realized the importance of his theory at that time. The word
relativity refers to the fact that all motion is purely relative; in a ceaselessly moving
universe, no point can be fixed in place and time from which events can be measured
absolutely.

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

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

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

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

When the Nazis came to power in Germany in the 1930s, Einstein, who hated
them, went to England, living in semi-secrecy and appearing from time to time at

117



public protest meetings. In 1933, he went to America where he took up the post of
Professor of Theoretical Physics at the Institute of Advanced Studies at Princeton.
Albert Einstein died in 1955 at the age of 76. His ideas made a revolution in natural
sciences of the 20th century, and his contribution to science is so great that his name

is now familiar to all educated people on the planet.
Adopted from ITywxuna E.H. English for Mathematicians and Information Technologies Learners =
Amnenutickuil 015 CmyOeHmos, U3yuaruux Mamemamuxy U UHOOPMAYUOHHbIEe MEXHOIOSULL:
yuebHo-memoouueckoe nocobue [Onexkmponnwiii pecypc] / E.H. Ilywikuna. —
Huorcnuii Hoszopoo, HHI'Y, 2019. — 88 c.

AFTER TEXT TASK

Task 19. Answer the questions on Text B.

1. Is Albert Einstein known mostly as a mathematician or as a physicist?

2. Whose discoveries was his relativity theory comparable to?

3. What country was he born in?

4. What qualities did he reveal in his childhood?

5. How old was Albert when he worked out his own methods for solving equations?
6. Where did he study when he realized the he preferred physics to mathematics?
7. Where did he work as professor when he became famous?

8. What kind of man was Einstein?

9. When was he awarded the Nobel Prize for physics?

10. Why did Einstein emigrate to England?

11. Where did he work in America?

12. Why is Einstein one of the best known scientists of the world?

Part 2
MAIN BRANCHES OF MATHEMATICAL ANALYSIS

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. Do you know the adjective of the noun “algebra”?

2. Can you name any divisions of algebra?

3. What is your favourite field in modern math?

4. Why do you like studying math?

5. What basic problems do the following fields of algebra — linear algebra, Lie group,
Boolean algebra, homological algebra, vector algebra, matrix algebra — deal with?

Task 2. Practise reading the following word.

Ne | Word Transcription

1 | analysis [0 nalisis]

2 | real variable [r10] 've(o)rrab(o)l]
3 | sequence [ 'si:kwons]

4 | convergence [kon v3:dzons]
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calculus ‘keelkjulos]
continuity kontr nju:rti]
investigate

hydrodynamics

hardroud(a)r nemiks]

thermodynamics

03:moudar neemiks]

R|O0 N OO

0 | equation

[
[
[1n vestigeit]
[
[
[

1 kwerz(o)n]

Task 3. Study and remember the following words and expressions.

Ne | Word / Expression | Transcription Translation

1 | derivative [d1'rIvativ] IIPOU3BOHOE

2 | particularly useful [pa tikjoulalr ‘ju:sf(o)l] 0COOCHHO IOJIC3HO

3 | deterministic relation | [dit3:m1'nistik r1'lerfn] | meTepMuHUpPOBaHHOE

OTHOIIICHHE

4 | continuously varying | [ken'tinjuaslt ‘ve(o)riiy | HEIPEPHIBHO
quantities 'kwontotiz | W3MEHSIOIINECS BEJTMUNHBI

5 | velocity [v1'losttr] CKOPOCTb

6 | measure [ me30] Mepa, U3MEPSTh

7 | meromorphic [ 'moromo:fik fankfn]z | mepomopdubIie DyHKIINN
functions

8 | quantum field theory

[ ' kwontom fi:ld "O1or1]

KBaHTOBas1 TCOPH: ITOJIA

O

applied mathematics

[o'plaid ma01 maetiks]

IMpUKJIagHasd MaTCMaTUKa

10 | algebraic geometry

[elds1 brenk dz1 omitri]

aﬂre6paﬂqec1<a;1 IrcoOMCTpHUA

Task 4. Read and translate Text A using a dictionary if necessary.
Text A
MAIN BRANCHES OF MATHEMATICAL ANALYSIS

Real analysis. Real analysis (traditionally, the theory of functions of a real
variable) is a branch of mathematical analysis dealing with the real numbers and real-
valued functions of a real variable. In particular, it deals with the analytic properties
of real functions and sequences, including convergence and limits of sequences of
real numbers, the calculus of the real numbers, and continuity, smoothness and
related properties of real-valued functions.

Complex analysis, traditionally known as the theory of functions of a
complex variable, is the branch of mathematical analysis that investigates functions
of complex numbers. It is useful in many branches of mathematics, including
algebraic geometry, number theory, applied mathematics; as well as in physics,
including hydrodynamics, thermodynamics, mechanical engineering, electrical
engineering, and particularly, quantum field theory. Complex analysis is particularly
concerned with the analytic functions of complex variables (or, more generally,
meromorphic functions). Because the separate real and imaginary parts of any
analytic function must satisfy Laplace's equation, complex analysis is widely
applicable to two-dimensional problems in physics.

Functional analysis. Functional analysis is a branch of mathematical analysis,
the core of which is formed by the study of vector spaces endowed with some kind of
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limit-related structure (e.g. inner product, norm, topology, etc.) and the linear
operators acting upon these spaces and respecting these structures in a suitable sense.
The historical roots of functional analysis lie in the study of spaces of functions and
the formulation of properties of transformations of functions such as the Fourier
transform as transformations defining continuous, unitary etc. operators between
function spaces. This point of view turned out to be particularly useful for the study
of differential and integral equations.

Differential equations. A differential equation is a mathematical equation for
an unknown function of one or several variables that relates the values of the function
itself and its derivatives of various orders. Differential equations play a prominent
role in engineering, physics, economics, biology, and other disciplines.

Differential equations arise in many areas of science and technology,
specifically whenever a deterministic relation involving some continuously varying
quantities (modeled by functions) and their rates of change in space and/or time
(expressed as derivatives) is known or postulated. This is illustrated in classical
mechanics, where the motion of a body is described by its position and velocity as the
time value varies. Newton's laws allow one (given the position, velocity, acceleration
and various forces acting on the body) to express these variables dynamically as a
differential equation for the unknown position of the body as a function of time. In
some cases, this differential equation (called an equation of motion) may be solved.

Measure theory. A measure on a set is a systematic way to assign a number to
each suitable subset of that set, intuitively interpreted as its size. In this sense, a
measure is a generalization of the concepts of length, area, and volume. A
particularly important example is the Lebesgue measure on a Euclidean space, which
assigns the conventional length, area, and volume of Euclidean geometry to suitable
subsets of the dimensional Euclidean space. For instance, the Lebesgue measure of
the interval in the real numbers is its length in the everyday sense of the word —
specifically, 1.

Technically, a measure is a function that assigns a non-negative real number or
+00 to (certain) subsets of a set. It must assign 0 to the empty set and be (countably)
additive: the measure of a 'large’ subset that can be decomposed into a finite (or
countable) number of 'smaller' disjoint subsets, is the sum of the measures of the
"smaller” subsets. In general, if one wants to associate a consistent size to each subset
of a given set while satisfying the other axioms of a measure, one only finds trivial
examples like the counting measure. This problem was resolved by defining measure
only on a sub-collection of all subsets; the so-called measurable subsets, which are
required to form a -algebra. This means that countable unions, countable intersections
and complements of measurable subsets are measurable. Non-measurable sets in a
Euclidean space, on which the Lebesgue measure cannot be defined consistently, are
necessarily complicated in the sense of being badly mixed up with their complement.
Indeed, their existence is a non-trivial consequence of the axiom of choice.

Numerical analysis. Numerical analysis is the study of algorithms that use
numerical approximation (as opposed to general symbolic manipulations) for the
problems of mathematical analysis (as distinguished from discrete mathematics).
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Modern numerical analysis does not seek exact answers, because exact answers
are often impossible to obtain in practice. Instead, much of numerical analysis is
concerned with obtaining approximate solutions while maintaining reasonable
bounds on errors. Numerical analysis naturally finds applications in all fields of
engineering and the physical sciences, but in the 21% century, the life sciences and
even the arts have adopted elements of scientific computations. Ordinary differential
equations appear in celestial mechanics (planets, stars and galaxies); numerical linear
algebra is important for data analysis; stochastic differential equations and Markov
chains are essential in simulating living cells for medicine and biology.

Other topics in mathematical analysis:

e Calculus of variations deals with extremizing functionals, as opposed to
ordinary calculus which deals with functions.

e Harmonic analysis deals with Fourier series and their abstractions.

e Geometric analysis involves the use of geometrical methods in the study of
partial differential equations and the application of the theory of partial
differential equations to geometry.

o Clifford analysis, the study of Clifford valued functions that are annihilated by
Dirac or Dirac-like operators, termed in general as monogenic or Clifford
analytic functions.

e p-adic analysis, the study of analysis within the context of p-adic numbers,
which differs in some interesting and surprising ways from its real and
complex counterparts.

e Non-standard analysis, which investigates the hyperreal numbers and their
functions and gives a rigorous treatment of infinitesimals and infinitely large
numbers.

e Computable analysis, the study of which parts of analysis can be carried out in
a computable manner.

e Stochastic calculus — analytical notions developed for stochastic processes.

e Set-valued analysis — applies ideas from analysis and topology to set-valued
functions.

e Convex analysis, the study of convex sets and functions.

Techniques from analysis are also found in other areas such as physical sciences.
The vast majority of classical mechanics, relativity, and quantum mechanics is based
on applied analysis, and differential equations in particular. Examples of important
differential equations include Newton's second law and the Einstein field equations.
Functional analysis is also a major factor in quantum mechanics.

Adopted from Pymsanyesa O.A. Aneniticoka Moga sk MameMamuxie (IHMeHCUsHULL Kype Oisl CIyOeHmie
mMamemamuyHux cneyianonocmeli Incmumymy mamemamuxu, eKOHOMIKU [ MEXAHIKU) =

English for mathematicians (the intensive course for the students-mathematicians of

The Institute of Mathematics, Economics and Mechanics) /

O.A. Pymanyesa. OHY imeni I.1. Meunuxosa. — Odeca, 2015. — 145 c.
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AFTER TEXT TASKS

Task 5. Answer the questions.

1. What mathematical notions does the Real analysis deal with?

2. What types of functions is the Complex analysis concerned with?

3. What are the historical roots of functional analysis?

5. What kind of disciplines do the differential equations play a prominent role in?

6. Referring to the measure theory how can the measure of a 'large' subset be
decomposed into?

7. What fields does the Numerical analysis find its applications in?

8. Enumerate the basic forms of Mathematical Analyses and expand on their
principles.

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. real analysis

2. theory of functions

3. real variable

4. branch of mathematical analysis
5. real-valued functions
6. convergence and limits
7. sequences of real numbers

8. the calculus of the real numbers
9. real-valued functions

10. complex numbers

Task 9. Find the English equivalents to the following word combinations.
1. iuddepenuanbHbie ypaBHEHUS

2. KBaHTOBasi MEXaHHKa

3. CTOXaCTUYECKOE UCUUCIICHHE

4. runeppeanabHble Yyncia

5. akcTpeMabHbIe (PYHKITHOHAITBI

6. HeOecHas MeXaHHKa

7. mosy4eHue NpuOIMKEHHBIX PEIIeHUN
8. moepkaHue pa3yMHBIX TPAHUI]

9. akCHOMBI MEpbI

10. 6eckoHeuHO OOBININE YUCTA
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Task 10. Match the beginnings and the endings of the given sentences.
Beginnings
1. The theory of functions of a real variable is a branch of mathematical analysis
dealing with
2. The theory of functions deals with
3. The theory of functions of a complex variable, is the branch of mathematical
analysis that investigates
4. The theory of functions is useful in many branches of mathematics, including
5. Complex analysis is particularly concerned with
6. Functional analysis is a branch of mathematical analysis, the core of which is
formed
7. The historical roots of functional analysis lie in the study of
8. A differential equation is a mathematical equation for
9. Differential equations play a prominent role in
10. Differential equations arise in
11. A measure on a set is
Endings
a. the analytic functions of complex variables.
b. many areas of science and technology.
C. a systematic way to assign a number to each suitable subset of that set, intuitively
interpreted as its size.
d. engineering, physics, economics, biology, and other disciplines.
e. algebraic geometry, number theory, applied mathematics and others.
f. spaces of functions and the formulation of properties of transformations of
functions.
g. functions of complex numbers.
h. an unknown function of one or several variables that relates the values of the
function itself and its derivatives of various orders.
I. the real numbers and real-valued functions of a real variable.
J. the analytic properties of real functions and sequences.
k. by the study of vector spaces endowed with some kind of limit-related structure
and the linear operators acting upon these spaces and respecting these structures in a
suitable sense.

Task 11. Write out key words from the text.

Task 12. Use the key words of the text to make up the outline of the text.
Task 13. Write out the main idea of the text. Be ready to speak about it.
Task 14. Give the summary of Text A.

Task 15. In pairs, take turns to interview your partner about branches of
Mathematical analysis. What questions do you think are the most relevant?
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Task 16. Write a short essay on the suggested topics. Suggest some other
relevant essay topics.

1. The future of Mathematical Analysis.

2. The most significant inventions in Mathematical Analysis.

3. The main features of Mathematical Analysis.

Task 17. Read the words. Try to remember the pronunciation.
. Galileo Galilei [gaela'li:ou go'lilT] — Taymneo INamueit
. Pisa ['pi:za] — Iuza
. Florentine ['florantain] — dbnopenTtuiickuii
. Padua ['paedjua] — ITamys
. Venus [ 'vi:nas] — Benepa
. Saturn [ ‘seton] — CatypH
Jupiter ['dzu:pita] — FOmurep
. satellite [ 'seet(1)lait] — ciytHuK
. inquisition [inkwi'zifn] — uHKBU3HITKSA
10. condemn [kon'dem] — ocy»xaath
11. telescope [ 'teliskaup] — Teneckomn
12. equivalence [1'kwivalons] — ToxmaecTBO, SKBUBAJICHTHOCTh
13. dynamics [dar ' neemiks] — nuHamuka
14. Leyden [laidn] — Jleiinen

©OCoOo~NOO ULk~ WN B

Task 18. Read Text B. Translate it from Russian into English.
TextB
TAJTUJIEA

lanuneo Tanmunedt ObLT BBITAIOIMIMMCS UTATBIHCKUM aCTPOHOMOM, KOTOPBIH
BHEC CBOW BKJIaJ B MaremMaTuKy B Hauase 17 Beka. ['anuneit poguics B [Iuze B 1564
roqy. OH ObLJT CBIHOM OO€HEBIIETO (PIIOPEHTHIICKOTO ABOpsIHUHA. [ "amuieit HaunHa
KaK CTYJCHT-MEJIUK, HO TIO3KE 3aHSJICA HAYKOM U MaTeMaTHKOM, B KOTOPBIX 00J1a1al
3amMeyYaTeIbHbIM TaJlaHTOM.

Korma Tanunero Obuto 25 net, ero HazHaywiv npodeccopoM MaTeMaTUKH B
[Iuze, 1 B TO k€ BpeMsl OH MPOAOJIKAI MPOBOAUTH SKCIEpUMEHThl. Ho conmanbHas
atMmocdepa B I[Iuze He ObUIa ApykecTBEHHOM, U B 1592 roay "anumneit moKWHYN 3TOT
ropoj u crai npodeccopom Marematuku B [lagye. 3aech B TeueHue nmoutu 18 et oH
MIPOJIOJIKAJ CBOM IKCIIEPUMEHTHI M MPETIOIaBAHUE U CTAJl OYCHB TTOMYJISIPHBIM.

[Tpumepno B 1607 romy lamwneit ycnbiman o6 u300peTeHUMH Tejeckomna M
peln claeliaTh HECKOJIBKO COOCTBEHHBIX HMHCTPYMEHTOB. Bckope OH HM3roTOBHII
TEJIeCKON ¢ YyBeNUUMUTEeNbHOU cuiioit Oosnee 30 nuamerpoB. C MOMOIIBIO CBOETO
TeJIeCKona OH HaOJ0al COHEYHbIC MATHA, Tophl Ha JIyHe, ¢a3bl Benepsi, Konbia
CarypHa u wuyerblpe spkux chnyTHuka FOnutepa. OTH  OTKPBITUS BBI3BAIH
npotuBoAeicTeue llepkBu, u B 1633 roay l'anmiiess BbI3BaiM TpeACTaTh NEPEN
WHKBU3HIIMEH U 3aCTABUII OTPEYbCS U MyOJUYHO 3aIBUTH, YTO 3€MJISI HE JIBHKETCS.
Ho 60opnba eme He 3akonumnack. B 1634 rogy "anuneit 3akoHuun emie ogHy KHUTY,
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B KOTOPOW BHOBBH ObUIM O3BY4Y€HBI WJEH, ocyxkaeHHble LlepkoBbio. Heckonbko jer
cnycts oH ocien. OH ymep B 1642 roay. 'anuiiero Mbl 00si3aHBI MI€e TapMOHUU
MEXIy SKCIIEPUMEHTOM U Teopueil. OH OCHOBaI MEXaHUKY CBOOOHO MaJA0IIUX Tell
U 3QJI0XKWI OCHOBBI JUHAMUKH B 1eoM. OH u300pen MepBblii COBPEMEHHBIN THIL
MUKpockona. ['anuneil cienan o4eHb MHTEPECHBIE 3asBJICHUS], MTOKA3bIBAIOIINE, YTO
OH TIOHSUI WJCK SKBUBAJIEHTHOCTH OECKOHEUYHBIX KJIaccoB, (yHAaMEHTaIbHBIN
MOMEHT B Teopun MHOkecTB KanTopa B 19 Beke, KOTOPBIM MOBIMSI Ha PAa3BUTHE
COBPEMEHHOI'0 aHaiu3a. JTHU YTBEPXKACHHS W MHOrHe uaeu [amwnes B oOnactu

TUHAMUKH ObuTH oryOnmkoBanbl B Jleiinene B 1638 romy.

Adopted from Pymsinyesa O.A. Aneniticbka Mo6a 0ist MAmMeMamuKie (iHmencueHuil Kype 0isk Cmyoenmie
Mamemamuunux cneyianvHocmeti Incmumymy mamemamuxu, eKOHOMIKU | MEXAHIKu) =

English for mathematicians (the intensive course for the students-mathematicians of

The Institute of Mathematics, Economics and Mechanics) /
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125



UNIT 9. SETS AND SET THEORY

“No one shall expel us from the paradise which Cantor has created for us”.
[Expressing the importance of Georg Cantor's set theory
in the development of mathematics.]

— David Hilbert

Part 1

SET THEORY AND DESCRIBING SETS

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 you give some examples of sets in real life?
2. Do you know anything about kinds of sets?

3. Can you tell who and when created the set theory?

Task 2. Practise reading the following words.

Ne | Word Transcription Translation

1 | George Cantor [d30:d3 'keento:] I'eopr KanTop

2 | well-defined ['wel dr' faind] YETKO OMpeeNICHHBIN
3 | therefore ['0eafo:] MO3TOMY

4 | curly braces ['k3:11 brersis] burypHsie ckoOOKH

5 | uppercase letters ['Apokers 'letoz] MIPOIUCHBIC OYKBBI

6 | lowercase letters ['lovokers 'letaz] CTPOYHBIC OYKBEI

7 | equality sign [1 kwnolitt sain] 3HAK PABEHCTBA

8 | intersection [1nto’'sek [(a)n] nepeceycHre (MHOKECTB)
9 | encounter [1n'kaonto] CTAJTKHBATHCS

10 | ellipsis sign [1'lipsis sain] MHOTOTOYHE

Task 3. Study and remember the following words and expressions.

Ne | Word / Expression  [Transcription Translation
1 | concept [ konsept] MOHSTHE, KOHIICTILIUS
2 | mental list of places |['mentl list ov ‘pleisiz] | BooGpaxkaempblit criucok

MCCT

3 | throughout all [Oru:‘aot o: 'brantfiz] | Bo Bcex pa3aenax
branches
4 |relate to [ri'lert to] OTHOCHTbCSI, OBITH
CBSI3aHHBIM
5 | by convention [bar kon'ven/n] 10 COTJIAIICHUO
6 | set membership [ set ‘'membafip] PHUHAJICKHOCTD K
MHOY€ECTBY
7 | to establish the [1'steblif o 'peetorn] co3aaTh oOpa3sell, MOJIEIIb
pattern
8 | composite number ['kpmpoazit 'nambs] COCTaBHOE YHCJIO
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9 | exclusive [1k "sklu:siv] UCKJIIOYUTEIIbHBIH
10 | prime numbers [prarm ‘'nambaz] IIPOCTHIC YKCTIa

Task 4. Read and translate Text A using a dictionary if necessary.
Text A
SET THEORY AND DESCRIBING SETS

While the concept of “set” may seem unfamiliar, most people use sets every
day without calling it set theory. For instance, most people probably have a mental
list of places they go to meet with friends and places they go to study or get work
done. Perhaps the park is only for friends and the office is only for work while a café
works for both (see the picture below).

Set theory was created by George Cantor between 1874 and 1884 and has
become a fundamental part of modern mathematics and its basic concepts are used
throughout all the various branches of mathematics.

These are the basic ideas behind set theory. This section aims to explore these
concepts as they relate to mathematical structures.

In mathematics, we deal with different collections of numbers, symbols, or
even equations. We give these kinds of collections a special name in mathematics;
we call them sets.

Let’s start by defining a set. A set is a collection of well-defined objects. We
refer to these objects as members or elements of the set. For example, the set of
natural numbers contains all the natural numbers. Therefore, each natural number is
an element or member of that set.

Writing a set in math is pretty simple. We just:

* list the elements in the set,

* separate each element in the set using a comma,

» enclose the elements in the set using curly braces, {}.

For example, the numbers 5,6 and 7 are members of the set {5,6,7}

By convention, we should use an uppercase letter to denote a set and lowercase letters
to denote a set’s elements. Also, we should always put an equality sign after the
uppercase letter just before writing the elements of the set.

Let’s say we want to write down set A with the elements a, b, and c¢. So, we will write
it as follows: A={a,b,c}

We can also write sets within a set. For example, sets D and E below.
D={p.q.{p.a.r}}

E={1,2,{3,5},6}

It shows that set D contains the set {p,q,r}, and set E contains the set {3,5}.
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Set Membership. We use the symbol € to show that an object is a member of
a set. The symbol € is read as ‘is an element of” or ‘is a member of.” For example, 1
is an element of set B above, so we write: 1 € B.

We use the symbol ¢ to show that an object is not a member of a set. The
symbol is read as ‘is not an element of” or ‘is not a member of.” For example, 7 is not
an element of set B above, so we write 7 ¢ B.

B=1{1,23,4,5)
1€EB,5€B0¢B,6¢B

In some cases, we will encounter very large sets or even infinite sets in
mathematics. This makes it impossible to list all the elements in the set. In such
cases, We:

» write down a few elements of the set to establish the pattern, say, 4 or 5 elements;
for example, we write the set N of all the natural numbers as: N = {1,2,3.4,...}

* put an ellipsis sign or three dots to show that the set has elements that continue in
the same pattern; for example, we write the set A of all the odd numbers between 30
and 70 as: A= {31,33,35,...,67,69}

Sets can be compared through operations, just like numbers can be compared through
operations. Of course, when discussing sets, the operations do not follow the lines of

traditional addition, subtraction, multiplication, and division.

Downloaded from Story of Mathematics. URL:
https://www.storyofmathematics.com/describing-sets

AFTER TEXT TASKS

Task 5. Answer the following questions.

1. Who created set theory? When was it?

2. In which fields are the basic concepts of set theory used?

3. What kinds of sets do we deal with in mathematics?

4. What is the definition of a set?

5. How can we write a set in math?

6. What kind of letters should use an uppercase letter to denote a set’s elements?
7. What sign should we use just before writing the elements of the set?
8. What symbol do we use to show that an object is a member of a set?
9. What symbol do we use to show that the set is infinite?

10. What kinds of set operations are mentioned in the Text?

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

2
3
4
5
6.
;
8
9.
1

seem unfamiliar

by convention

. to denote a set
. to write as follows

. to study or get work done

. throughout all the branches
. to aim to explore
. to refer to these objects

to be compared through operations

0. the set of prime or odd numbers

Task 9. Find the English equivalents to the following word combinations.

l.

2
3
4
5
6.
7
8
9.
1

MOHSITUE MHOKECTBA
. BOKHEHIIIash 4aCTh COBPEMEHHON MaTEMaTUKH
. OTHOCUTBCS K MAaTEMaTUYECKUM CTPYKTypam

. pa3IUYHbBIC Pa3/Iesibl MATEMATUKH

. HabOp YETKO OMpeIeTICHHBIX 00BEKTOB

BKJIIOUUTH JIEMEHTHI B MHOKECTBO, UCIIOJIb3Ys (DUT'YPHBIE CKOOKH

3HaK MHOI'OTO4YHA

. IPUHAIICKHOCTh K MHOYKECTBY
. OECKOHEYHOE MHOXECTBO

0. YCTAaHOBUTHb 3aKOHOMCPHOCTD

Task 10. Match the terms with their definitions.

Ne | Term Definition

1 |set the smallest set which contains all the elements of both the
sets

2 | element of a set three little dots showing that something has been left out

3 | set theory any one of the distinct objects that belong to that set

4 | finite set a whole number that is not able to be divided by two into
two equal whole numbers

5 | ellipsis sign collection of well-defined elements

6 [odd number set that has a fixed number of elements

7 | intersection of the branch of mathematics which deals with the formal

sets properties of sets
8 | union of sets the largest set which contains all the elements that are

common to both the sets
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Task 11. Match the beginnings and the endings of the sentences.

Ne | Beginnings Endings
1 | Set theory was created a | itis impossible to list all the elements
in the set.
2 | In mathematics, we deal with b | and lowercase letters to denote a set’s
elements.
3 | For example, the set of natural c | that an object is not a member of a
numbers contains set.
4 | We use an uppercase letter to denote | d | and unions, which are the
a set combination of two sets.
5 | We use the symbol & to show e | by George Cantor between 1874 and
1884.
6 | When we have an infinite set, f | all natural numbers.
7 | Sets can be compared through g | different collections of numbers,
operations, symbols, or even equations.
8 | Set operations focus on h | just like numbers can be compared
intersections, which are the overlaps through operations.
of sets,

Task 12. Insert the necessary word from the chart into the gaps. One word can
be used more that once.

Sets, fundamental, deal, member, operations (2), sets theory, concepts, lowercase,
equality, well-defined, uppercase, members

1. Most people use (1) ... every day without calling it (2) ... ... .

2. Set theory has become a (3) ... part of modern mathematics.

3. Its basic (4) ... are used throughout all the various branches of mathematics.

4. In mathematics, we (5) ... with different collections of numbers and symbols.

5. A set is a collection of (6) ... objects.

6. By convention, we should use an (7) ... letter to denote a set and (8) ... letters to
denote a set’s elements.

7. We should always put an (9) ... sign after the uppercase letter just before writing
the elements of the set.

8. We use the symbol € to show that an object is a (10) ... of a set.

9. Sets can be compared through (11) ..., just like numbers can be compared through
12)....

10. For example, the numbers 5,6 and 7 are (13) ... of the set {5,6,7}.

Task 13. Mark the sentences true (T) or false (F).

1. Most people use sets every day calling it set theory.

2. For most people the park is only for friends and the office is only for work while a
café works for both.

3. Set theory was created by George Cantor between 1874 and 1880.
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4. The concepts of set theory are used throughout all the various branches of
mathematics.

5. In chemistry, we deal with different collections of numbers, symbols, or even
equations.

6. A set is a collection of well-defined objects.

7. The set of natural numbers contains all negative numbers.

8. Writing a set in math is pretty simple.

9. We always put an equality sign after writing the elements of the set.

10. We use the symbol & to show that an object is a member of a set.

Task 14. Look through the text and make up a plan for the text.

Task 15. Render Text A according to the plan using mathematical terms.

Task 16. Translate from Russian into English.

1. Teopust MHOKeCTB ObLIa co3aana ['eoprom Kantopom mexnay 1874 u 1884 rogamu
U cTana PyHJaMEHTaIbHOM YaCThI0 COBPEMEHHON MAaTEMAaTUKH.

2. OCHOBHbBIE KOHIEIIIUNA TEOPUH MHOXKECTB HUCIOIB3YIOTCA B PAa3IMUHBIX 00JIACTSIX
MaTEeMaTUKH.

3. B MaTeMaTuke Mbl UMEEM JIEJIO C PA3IMYHBIMUA COBOKYITHOCTSIMU YUCEN, CHMBOJIOB
U AK€ YPABHEHU.

4. Mpl Ha3bIBa€M TaKH€ COBOKYITHOCTH MHO>KECTBAMH.

5. MHOXECTBO — 3TO COBOKYITHOCTh YE€TKO OTNPE/IETIEHHBIX 00bEKTOB.

6. UToOBl ommcaTh MHOXKECTBO, HYKHO TEPEUUCIUTh KaXKIBIA JJICMEHT Yepe3
3aISTYI0, @ 3aTEM 3aKJIFOUUTh AJIEMEHTHI B (PUTYPHBIE CKOOKH.

7. Tlo cornaiieHuto, Mbl JJOJDKHBI UCTIONB30BATh MPOMUCHBIE OYKBBI [ 0003HAYEHUS
MHOYKECTBA U CTPOUYHBIE OYKBBI JjIsl 0003HAUYCHUS PJIEMEHTOB MHOKECTBA.

8. MbI ucmonb3yeM CHMBOJI €, 4TOOBI MOKa3aTh, YTO OOBEKT SABJISETCS DJIEMEHTOM
MHOKECTBA.

9. B maremaTuke BCTpe4aroTCsi OOJBIIME WU Jlaxe OSCKOHEYHBIE MHOKECTBA, YTO
JIETIA€T HEBO3MOKHBIM NIEPEUHUCICHUE BCEX FIIEMEHTOB.

10. B Takux cnmydasx Mbl 3allMChIBAEM HECKOJIBKO JJIEMEHTOB Habopa, 4YTOObI
YCTAaHOBUTH 3aKOHOMEPHOCTh, 3aT€M CTaBUM 3HAK MHOTOTOYHS.

11. MHoOXecTBa, KaK U YKciia, JOMYCKaIT ONepalni Hajl HUMHU.

12. TIlepeceuenuss U OOBEIUHEHHS MHOXECTB SBJISIOTCS OINEpallMSIMH  HaJl
MHOKECTBaMHU.

Task 17. Read the words and try to remember the pronunciation.
. set theory ['set 'O1ar1 | — Teopust MHOXKECTB

. collection [ka'lek/n ] — coBokymHOCTB

. to group [gru:p] — crpynmupoBath

. braces, curly braces ['breisiz, 'k3:11 "breisiz] — ¢purypusie ckoOku

. concept of a set [ 'konsept oV o 'set] — moHsTHE MHOKECTBA

. empty set ['emptr set] — mycToe MHOXKECTBO

. infinite set ['infinit set] — 6eckoHeuHOE MHOXKECTBO

~No ok~ WN -
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8. even two-digit numbers ['i:vn tu: 'did3it 'namboz] — deTHbIC NBY3HAYHBIE YKCIIA
9. ellipsis [1'lipsis] — mHOrOTOUME

10. set of natural numbers [set ov 'neetfral 'namboz] — MHOXKECTBO HATypaIbHBIX
qHCe

Task 18. Read Text B. Translate it from Russian into English.
Text B
MHOXECTBA 1 IOAMHOXKECTBA

MHoXecTBaMU 3aHUMAETCSl CHEUUANIbHBIA pa3iell MaTeMaTUKH TEOpHs
MHO>KeCTB. MHOKECTBO — OZIHO U3 TTaBHBIX U (DyHAaMEHTaIbHBIX NOHATUHN. [laBaiiTe
nonpoOyeM MOHSTh, YTO K€ TaKO€ MHOXKECTBO? MHOXECTBO — 3TO COBOKYIHOCTh
pPa3JIMUHBIX AJIEMEHTOB, HMX MOXHO [OCYUTaTh, crpynnupoBath. I[Ipumepamu
MHO>KECTB MOTYT CIIY>)KUThb OYKBBI aj(aBUTa — MHOXECTBO, cocTodlee Hu3 33
2JIEeMEHTOB. MHOKECTBO sI0JIOK Ha JIEPEeBE — KOJUYECTBO SI0JIOK Ha JIEpPEBE, KOHEUHO U
€ro MOYKHO MOCYUTATh U MPOHYMEPOBaTh. [[pMEepOB MHOXKECTB MOKHO HNPHUAYMATh
OYEHb MHOTO.

B wMarematuke MHOXECTBO oOo3Hauaercss B (QUIYypHBIX CKOOKax {,}.
Hamnpumep, MHOXKECTBO TEPBBIX IMSTH OYKB aHTJIMMCKOTO ajdaBuTa 0003HAYAIOT BOT
tak: {A,B,C,D,E}. Ecnu 3ammcaTe 3TO MHOXKECTBO B JAPYIOM IOPSIKE, OHO HE
WU3MEHUTCA.

MaremaTuka HACTOJIBKO HMHTEPECHBIM MpPEAMET, YTO Y HAC €CTh IOHSTHE
MyCTOTO MHOKECTBA U OECKOHEYHOTO MHOKeCTBA. [lycToe MHOX)ECTBO — MHOKECTBO,
B KOTOPOM HET HU OJIHOTO 3JIEMEHTa, ero 0003Ha4yaroT 0€3 CKOOOK M HMCIOJIb3YIOT
3Ha4YOK (). beckoHeYHOE MHOKECTBO, HABEPHSIKA MOHSITHO U3 Ha3BAHUSI — MHOYKECTBO,
B KOTOPOM OECKOHEUHOE KOJIMUECTBO JIEMEHTOB, HAIIPUMEP, MHOKECTBO BCEX YUCET.

MHoO>XecTBa MOXHO Tak)X€ OMUCATh PAa3IUYHBIMHU ClOBaMH, Hampumep, {10,
12, 16, 18, ..., 96 ,98} — 5TO MHOKECTBO YETHBIX ABY3HAYHBIX YKCE]I. MHOIOTOYHE
UCIIOJIb3YETCsl, KOrAa 3JIEMEHTOB OY€Hb MHOTO M BCE€ HUX 3aIMCATh CJIO0KHO, HO MPH
9TOM 3aIlUCh MHO’KECTBA JOJDKHA OBITH MOHSATHOH, M YTOOBI IO HEHW MOKHO OBLIO
OMPENIENIUTh, YTO 3TO 32 MHOMKECTBO.

CymiecTByIOT crienMaibHble 0003HaueHuss MHOKecTB. Hampumep, cumBon N
CIYKUT I 0003HAYEHUS] MHOXKECTBA HATypalibHbIX uucen. Jlms oOo3HaueHus
MPUHAJJICKHOCTH PJIEMEHTa MHOXECTBY MCIOJIB3YETCS CIIEHUANIbHBINA 3HAK €. 3aMKCh
2¢{2,4,6,8...}2¢{2,4,6,8...} uutaercs Tak: "JlBa NMPUHAIICIKUT MHOKECTBY UYETHBIX

yucen'".
Downloaded from Muoowcecmea u noommnoxncecmsea. URL:
https://mathematics-tests.com/9-klass-uroki-prezentatsii-obzor/mnozhestva-podmnozhestva

132


https://mathematics-tests.com/9-klass-uroki-prezentatsii-obzor/mnozhestva-podmnozhestva

Part 2

THE BASIC SET OPERATIONS AND THEIR PROPERTIES

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. Do you know any operations on sets, apart from union and intersections of sets?

2. Have you heard about the VVenn diagram? What does it depict?

3. As soon as we know that the properties of set operations are similar to the
properties of fundamental operations on numbers, then what properties must set
operations have, according to the logic?

Task 2. Practise reading the following words.

Ne [ Word Transcription Translation
1 |diagram [deerogrem] auarpamma
2 | finite [ famart] KOHCYHBIH, UMCIOIIHHA MPEACIT
3 | imply [1m plar] MoJIpa3yMeBaTh
4 | denote [dr'nout ] 0003Ha4aTh, 03HAYATH
5 | commutative [ko 'mju:tativ] KOMMYTAaTUBHBIN,
NIepPeCTaHOBOYHBIN
6 | complement [ 'kompliment] JOTIOJTHSATH, JOTIOTHCHHE
7 | explore [1k 'splo:] M3Yy4aTb, BBICHATH
8 | associative [o'sou[TatIv] acCOIMaTUBHBIH
9 | intersection [ mntor 'sek/n] HIepeCeUYCHHE
10 | disjoint [dis'd3oint] HETIePeCeKAIOIIUNCS
Task 3. Study and remember the following expressions.
Ne | Expression Transcription Translation
1 | union of sets [‘ju:njon av sets] 00beTMHEHNE MHOYKECTB
2 | intersection of sets [, intor'sek/n ov 'sets] | mepeceuenne MHOKECTB
3 | complement of aset |[ kompliment av o 'set] | momonHEHE MHOXKECTBA
4 | difference between ['difrans br'twi:n ‘sets] | pasHOCTh MEXTY
sets MHO>XECTBaMU
5 | set operations ['set ppa'rerfonz] orepaliy HaJ MHOXXECTBAMH
6 | the set of distinct [05 'set ov di'stigkt MHOKECTBO Pa3IMYHBIX
elements ‘eltmants] AJIEMEHTOB
7 | let us consider ['let AS kon'sido] JaBaiiTe paCCMOTPHUM
8 | the set of common [05 'set ov 'kpmon MHO’KECTBO OOIINX
elements ‘eltmants] 3JICMEHTOB
9 | the intersection of [0o 1ntar'sekn av HepeceyeHre MHOYKECTB
sets ‘sets]
10 | the concept of the [05 "kpnsept av do HOHSATHE PA3HOCTU MEXIY
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difference between ‘difrons br'twi:n qKCIIaMu
numbers 'nambaz]
11 | is defined as [1z di'faind =z] OTIpEIEISACTCS KaK
12 | let us explore the [let os 1k 'splo: 09 U3y4HUM CBOKMCTBA
properties ‘propatiz]
13 | Commutative Law [ko 'mju:tativ lo:] paBuIIo (3aKOH)
KOMMYHHUKATHBHOCTH
14 | Associative Law [o'soufiativ lo:] IPaBHJIO (3aKOH)
aCCOIMAaTUBHOCTH
15 | the set operation [05 set ppa'rerf(a)n (dbopMyJibl oniepanuii Ha
formula ‘formjoulo] MHOKECTBAMHU

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

THE BASIC SET OPERATIONS AND THEIR PROPERTIES
There are four main kinds of set operations which are:
1. Union of sets
2. Intersection of sets
3. Complement of a set
4. Difference between sets/Relative Complement
There is a Venn diagram that shows the possible relationship between different finite
sets. It looks as shown below.

Venn Diagram

Let us consider the set operations.

Union of Sets

For two given sets A and B, AUB (read as: A union B) is the set of distinct elements

that belong to set A and B or both. The number of elements in A U B is given by

n(AUB) =n(A) + n(B) — n(ANB), where n(X) is the number of elements in set X. To

understand this set operation of the union of sets better, let us consider an example: If

A={1,2, 3,4} and B = {4, 5, 6, 7}, then the union of A and B is given by A U B =

{1,2,3,4,5,6, 7}

Intersection of Sets

For two given sets A and B, ANB (read as: A intersection B) is the set of common

elements that belong to set A and B (See the picture on the next page). The number of
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elements in ANB is given by n(ANB) = n(A)+n(B)—n(AUB), where n(X) is the
number of elements in set X. To understand this set operation of the intersection of
sets better, let us consider an example: If A = {1, 2, 3, 4} and B = {3, 4, 5, 7}, then
the intersection of A and B is given by A N B = {3, 4}.

Set Difference

The set operation difference between sets implies subtracting the elements from a set
which is similar to the concept of the difference between numbers (See the picture on
the next page). The difference between sets A and B denoted as A — B lists all the
elements that are in set A but not in set B. To understand this set operation of set
difference better, let us consider an example: If A={1, 2, 3,4}and B ={3, 4, 5, 7},
then the difference between sets A and B is given by A - B = {1, 2}.

Complement of Sets

The complement of a set A denoted as A’ or As(read as A complement) is defined as
the set of all the elements in the given universal set(U) that are not present in set A
(See the picture on the next page). To understand this set operation of complement of
sets better, let us consider an example: IfU=4{1, 2, 3,4,5,6,7,8,9}and A ={1, 2,
3, 4}, then the complement of set A is given by A' = {5, 6, 7, 8, 9}.
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; math
Set Operations gl

B
Set A A’ the complement of A
u u
A
A B
A and B are disjoint sets B is proper BcA
subset of A
u u
A B A B
Both Aand B AnB EitherAorB Ay B
Aintersect B Aunion B

Now, let us explore the properties of the set operations that we have discussed.
Properties of Set Operations
The properties of set operations are similar to the properties of fundamental
operations on numbers. The important properties on set operations are stated below:
Commutative Law. For any two given sets A and B, the commutative property is
definedas: AUB=BUA
This means that the set operation union of two sets is commutative.
Associative Law. For any three given sets A, B and C the associative property is
definedas: (AUB)UC=AU(BUC)
This means the set operation union of sets is associative.
De-Morgan's Law. The law states that for any two sets A and B, we have (A U B)'
=A'NB'and (ANB)=A'UB'
AUA=A
ANA=A
ANP=0
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AUpd=A

ANBCA

AcCAUB

Important Notes on Set Operations

Set operation formula for union of sets is n(AUB) = n(A) + n(B) — n(ANB) and set
operation formula for intersection of sets is n(ANB) = n(A)+n(B)—n(AUB).

The union of any set with the universal set gives the universal set and the intersection
of any set A with the universal set gives the set A.

Union, intersection, difference, and complement are the various operations on sets.
The complement of a universal set is an empty set U’ = ¢. The complement of an
empty set is a universal set ¢' = U.

In a school, every student plays either football or soccer or both. It was found that
200 students played football, 150 students played soccer and 100 students played
both. Find how many students were there in the school using the set operation
formula.

Solution: Let us represent the number of students who played football as n(F) and the
number of students who played soccer as n(S). We have n(F) = 200, n(S) = 150 and
n(F N S) =100. We know that,

n(FUS) = n(F) + n(S) — n(FNS)

Therefore, n(FUS)=(200+150)—100

n(FUS) =350 — 100 =250

(Answer: The total number of students in school is 250)

Downloaded from CUEMATH. Set Operations URL:
https://www.cuemath.com/algebra/operations-on-sets/

AFTER TEXT TASKS

Task 5. Answer the following questions.

1. What are the four main kinds of set operations?

2. What does the VVenn diagram show?

3. How do we define the union of sets A and B?

4. What is the definition of the intersection of sets A and B?
5. What is the operation of difference between sets similar to?

6. What does the difference between sets A and B list?
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7. How do we define the complement of set A?

8. What is the commutative property for any two given sets?
9. What is the associative property for any three given sets?
10. What does De-Morgan's Law state?

11. What is the set operation formula for union of sets?

12. What is the set operation formula for intersection of sets?

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. relationship between different finite sets

2. let us consider an example

3. the set of common elements

4. implies subtracting the elements

5. the concept of the difference between numbers
6. the complement of a set A denoted as A’

7. the properties of the set operations

8. the union of any set with the universal set

9. an empty set

10. set operation formula

Task 9. Find the English equivalents to the following word combinations.
. YEThIPE OCHOBHBIX OTEpaIliy HaJl MHOXKECTBaMU
. BO3MOKHBI€ OTHOIIEHHUS MEXY Pa3IMdYHbIMU MHOKECTBAMU
. KOJIMYECTBO 3JIEMEHTOB OIPEAEIAETCS BhIPAKCHUSIMU
. JaBalTe€ pacCMOTPUM IIPUMEDP
. MHOXKECTBO OOIIHX 3JIEMEHTOB
. YTOOBI JyUIIIe TIOHSTH 3Ty OINEPaIUIO
. Pa3HOCTh MEXIYy MHOKecTBaMu A u B
. ACCJIEIyEM CBOMCTBA ONEepanuid HaJ MHOXKECTBAMH
. JUTSL TIOOBIX 3a/IaHHBIX MHOYKECTB
10. 3akon Jle-Moprana riacur, 4To
11. BaxkHbIE 3aMedaHUs
12. peienue 3a1a4 ¢ TOMOIIBIO MHOXKECTB

©Coo~Nou kWM

Task 10. Match the terms with their definitions.

Ne[ Term Definition

1 | The union of two sets A | a | a set containing all the elements that are in set A
and B is but not in set B.

2 | The intersection of two | b [ are the elements not in A.
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sets is

3 | The difference between |c
sets Aand B is

A set containing all elements that are in Aor in B
(possibly both).

4 | The complement of a d
set A, often denoted by
A° (or A,

the diagram that shows the possible relationship
between different finite sets.

5 | Venn diagram is e

IS the set of elements that are common to each of
the two sets.

Task 11. Match the beginnings and the endings of the sentences.

the commutative property

Ne | Beginnings Endings

1 | For two given sets A and B, AUB | a | lists all the elements that are in set A
(read as: A union B) but not in set B.

2 | Fortwo given sets A and B, ANB | b | is the set of distinct elements that
(read as: A intersection B) belong to set A and B or both.

3 | The difference between sets A c |(AuB)UC=AuUu(BUOQC).
and B denoted as A — B

4 | To understand this set operation | d [ is the set of common elements that
of complement of sets better, belong to set A and B.

5 | The properties of set operations | e | let us consider an example.
are similar to

6 | For any three given sets A, Band | f |is definedas: AUB=BUA.
C the associative property is
defined as:

7 | The union of any set with the|g | the properties of fundamental
universal set gives operations on numbers.

8 | For any two given sets A and B, | h | the universal set and the intersection of

any set A with the universal set gives
the set A.

Task 12. Give the main idea of the text.
Task 13. Make up a plan to the text.

Task 14. Retell Text A.

Task 15. In pairs, take turns to interview your partner about understanding
basic set operations. What questions do you think are the most relevant?

Task 16. Translate from Russian into English.
1. CymecTByeT ueThlpe OCHOBHBIX BHJa OIEpaluii ¢ MHOXKECTBAMHU, a HMMEHHO:
06’b€JII/IHCHI/IC MHOXKCCTB, IICPCCCUCHHUC MHOXXCCTB, OOINOJHCHHUC MHOXKCCTBA U

PA3HOCTL MCXKAY MHOXKCCTBAMMU.
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2. YtoOBl Jydllle TMOHATH OINEpalHi0 OObEIUHEHUS MHOXECTB, PACCMOTPUM
CJEYIOIINI TTPUMED.

3. Jlns AByX 3ajaHHBIX MHOXKECTB A U B, o0bequnenne A u B — 310 MHOXECTBO
Pa3JIMUHBIX 3JIEMEHTOB, KOTOPbIE MPUHAIICKAT MHOXKECTBY A U B unu oboum.

4. Jlna nByX 3aJlaHHBIX MHOXeCTB A u B, mepeceuenne A u B — 3T0O MHOXECTBO
OOIIMX 3JIEMEHTOB, KOTOpPbIE MPUHATIEKAT MHOKeCcTBaM A u B

5. Omepaiusi pa3HOCTH MHOXKECTB TOJPAa3yMEBAECT BBIUUTAHUE DJJIEMEHTOB U3
MHOYECTBA, UTO aHAJIOTUYHO MOHSATUIO PA3HOCTH YUCET.

6. Jlonomnenne MHOXecTBa A, o0o3HauaemMoe Kak A’ wim Ac, ompenensieTcss Kak
MHOKECTBO BCEX DJIEMEHTOB JIaHHOTO YHHBepcajabHOoro MHoxkectBa (U), KOTOpbIe
OTCYTCTBYIOT B MHOXECTBE A.

7.CBoiicTBa onepanui HaJl MHO>XXECTBaMU aHAJOTUYHBI CBOMCTBaM
byHIaMEHTAIBHBIX OTIEpaIluii HaJl YUCIaMHU.

8. Jlms mroObIX NBYX 3aJaHHBIX MHOXECTB A W B CBOWCTBO KOMMYTaTHBHOCTH
onpenensercs kak: A U B = B U A. D1o o3HavaeT, 4to onepaiys o0beTHHEHHS ABYX
MHOYECTB SIBJIIETCSI KOMMYTAaTUBHOM.

9. Jlns moObIX Tpex 3amaHHBIX MHOXeCTB A, B m C accomuaTHBHOE CBOWCTBO
ompenensiercs kak: (A U B) U C = A U (B U C). Dro o3HauaeT, 4To Omnepamus
00bCAUHCHHUS MHOJKECTB aCCOIIMaTHUBHA.

10. OOBeamHeHue 0000 MHOXKECTBA C YHHUBEPCAIBHBIM MHOXXECTBOM JaeT
YHUBEPCAIIBHOE MHOXXECTBO, a IIepeceueHue Jroboro MHOkectBa A ¢
YHUBEPCAIbHBIM MHOKECTBOM JJA€T MHOXECTBO A.

Task 17. Read the words. Try to remember the pronunciation.
. well-defined ['wel di'faind] — getko onpeneneHHbIi
. valuable ['veeljuabl] — nenHbIi, MONE3HBIH
. sophisticated [so'fistikertid] — crosxubIit
. set of entities ['set ov 'entitiz] — Habop cymHOCTEH
. distinguishable [dr'stipgwifabl] — pa3nuuuMBbIi, OTITHYUMBIH
. on an equal footing [on an 'i:kwal 'futin] — B paBHOM MOJIOKEHUM
. simultaneously [ siml terniosli] — omHOBpeMeHHO
. encroach [in 'krout(] — mocsrars, BToprathcsi, MOKyIIaThCs
. contradiction [kontra'dik[(a)n] — npoTrBOpeUne
10. analogous [o nalogas] — aHaTOrMYHBIH, CXOTHBII
11. stature ['steet/s] — monokenue, craTyc
12. derive [d1 raiv] — mpoucxoanuTh, ObITH CIIEACTBHEM

©Coo~No ok~ WM

Task 18. Read Text B. Translate it from English into Russian.
Text B
THE IMPORTANCE OF SET THEORY
Set theory, branch of mathematics that deals with the properties of well-defined
collections of objects, which may or may not be of a mathematical nature, such as
numbers or functions. The theory is less valuable in direct application to ordinary
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experience than as a basis for precise and adaptable terminology for the definition of
complex and sophisticated mathematical concepts.

Between the years 1874 and 1897, the German mathematician and logician
Georg Cantor created a theory of abstract sets of entities and made it into a
mathematical discipline. This theory grew out of his investigations of some concrete
problems regarding certain types of infinite sets of real numbers. A set, wrote Cantor,
is a collection of definite, distinguishable objects of perception or thought conceived
as a whole. The objects are called elements or members of the set.

The theory had the revolutionary aspect of treating infinite sets as
mathematical objects that are on an equal footing with those that can be constructed
in a finite number of steps. Since antiquity, a majority of mathematicians had
carefully avoided the introduction into their arguments of the actual infinite (i.e., of
sets containing an infinity of objects conceived as existing simultaneously, at least in
thought). Since this attitude persisted until almost the end of the 19" century,
Cantor’s work was the subject of much criticism to the effect that it dealt with
fictions—indeed, that it encroached on the domain of philosophers and violated the
principles of religion. Once applications to analysis began to be found, however,
attitudes began to change, and by the 1890s Cantor’s ideas and results were gaining
acceptance. By 1900, set theory was recognized as a distinct branch of mathematics.
At just that time, however, several contradictions in so-called naive set theory were
discovered. In order to eliminate such problems, an axiomatic basis was developed
for the theory of sets analogous to that developed for elementary geometry. The
degree of success that has been achieved in this development, as well as the present
stature of set theory, has been well expressed in the Nicolas Bourbaki Eléments de
mathématique (begun 1939; “Elements of Mathematics”): “Nowadays it is known to
be possible, logically speaking, to derive practically the whole of known mathematics

from a single source, The Theory of Sets.”

Downloaded from BRITANNICA.Set Theory URL:
https://www.britannica.com/science/set-theory

AFTER TEXT TASK

Task 19. Answer the questions on Text B.
. What does set theory deal with?
. When did George Cantor create his set theory?
. What is the definition of a set, according to Cantor?
. What was the revolutionary aspect of the set theory?
. Why was Cantor’s work the subject of much criticism?
. When did Cantor’s ideas and results gain acceptance?
. When was set theory recognized as a distinct branch of mathematics?
. When was axiomatic basis developed for the theory of sets?
. What book does this citing come from? ‘“Nowadays it is known to be possible,
Ioglcally speaking, to derive practically the whole of known mathematics from a
single source, The Theory of Set.

O©Coo~No Uk~ wWN

141


https://www.britannica.com/science/set-theory

APPENDIX 1

BASIC ARITHMETIC EXPRESSIONS, FORMULAS, EQUATIONS
AND RULES FOR READING THEM IN ENGLISH

Common fractions
LII/ICJII/ITGJII; BBIp&)KaCTCH KOJIMYCCTBCHHBIM YUCIUTCIbHBIM (HaHpI/IMep, one, fOllI',

twentyfive u T.71.), a 3HAMEHATEJIb — MOPSAAKOBBIM YHCIUTEIbHBIM (Hampumep, first,
fourth, twenty fifth u 1.1.). Eciiu umcnurens Oosbilie e€TUHUIBI, TO 3HAMEHATEIb

MPUHUMAET OKOHYaHHE MHOKECTBEHHOTO uncia s. Eciau apo0s siBnsieTcss OyKBEHHBIM
“gucaurens’ Over

BBIDQKEHUEM, TO OOBIYHO MCIHOJIB3YETCA KOHCTPYKIIUS
“3HaMEHaTelNb .
- ) ‘one half
2 |
1 ‘one third
3 |
2 'two thirds
3
26 Elwcnty six thirty eights
38
ol 'two and a half
=2
3 4 three and four fifth
5
'm over n

m
n
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Decimal fractions
B necatTudHBIX ApOOSAX IEN0e YHUCIO OTACISIETCS OT JApoOM TOYKOW, Ha3bIBaeMOM
“point”. Kaxxnas nudpa ynuraercs otaeiabHo. Houb unraetcs aubo kak “o [ou]”, mu6o

Kak “zero”. HoJp 1IEJIBIX MOYKET COBCEM HE YUTATHCH.

0.2

0.06

1. o point two
2. zero point two

3. point two

1. o point 0 six
2. zero point zero six
3. point o six

4. point zero six

Indexes, powers and roots

1. one point twenty five

(S8

. one point two five

Bepxnue u HWKHHE UWHACKCHI B aAHTJIMACKOM HA3bIBAIOTCS COOTBETCTBEHHO
“subscript” u “superscript”. Hanpumep, npou3HOCHUTCS Kak “X sub n”, mpou3HOCUTCS
Kak “z super k”. Yacto, Korna He BO3HHMKAET MYTAHUIIBI C BEPXHUMH U HUKHUMU
WHJICKCaMH, (HalmpuMep, €CJIM BepXHUE UHJIEKCHl HE UCIOJIb3YIOTCS) cloBa “‘sub” u

“super” OMyCKarTCs, U TOTJI€ MPOU3HOCHUTCS KaK “a two”.

Ay, a subm (am)
(lg 1. azero

2. anaught
])” b super n (b n)

Ik

¢ sub m n super j k

mn

“Bo3BecT B CTemeHb’ TO-aHINIMCKM — “raise to the power”. Hampumep |,
npousHocutcst kak “x raised to the fifth power”. YkopodenHsiMM BapuaHTaMu
aBisroTcs “X to the fifth power” wimm mpocto “x to the fifth”. Jlns BTopoit u Tperbeit
CTETNIEHU OOBIYHO WCIIONIB3YIOTCS BhIpakeHus “X squared” u “x cubed”. Kopenb n-oi
crenieHu yutaeTcs kak ‘the n-th root”. Kopuu 2-ii u 3-#i CTemeHW YHUTAIOTCSA Kak
“square root” u “‘cube root” COOTBETCTBEHHO.
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T2 1. x squared
2. x raised to the second power
3. x to the second power
4. x to the second
5. the square of x
6. the second power of x
3 y cubed
Y
>~ 10 1. zto the negative tenth
2. z to the minus tenth
y g_ t to the three halves
\/a the square root of a
\3/7 the cube root of seven
n+ \k/vf the root of the power n plus k of three

Certain mathematical signs and expressions.

-

plus (the addition sign)

a—+b

1. aplusb;

2. sumofaandb;

minus (the subtraction sign)

1. a minus b;

2. difference of aand b

I. minus x;

2. negative x

a plus minus b

times (the multiplication sign)

144



(l'bwm ab

1. atimes b;
2.ab

3. product of a and b

cwm /

the division sign

a:bmma'/b

1. a divided by b;
2. abyb
3. ratio of a and b;

4. aoverb

1. dis divisible by h

2. hisadivisor of d

the equality sign

1. aequals b;

2. aisequaltob

aisnotequal tob

a 1s approximately equal to b

the identity sign

a 1s identically equal to b

Inequalities, absolute values, factorials

(1 < b a is greater than b
a>b a is less than b
a < b a is greater than or equal to b
a>b a is less than or equal to b
l Il 1. absolute value of x;
2. magnitude of x
n,! n factorial
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Brackets

2. round brackets

1. parentheses (ex. uncno parenthesis)

1. brackets

2. square brackets

braces

Functions
A - 1. y equals f of x
y = f(z)
2. y is a function of x
e =1 1. Xequais f inverse of y
z=f""(y)
Limits

Ilm z, = A

n—ogo

1. limit of x n as n tends to infinity is equal to

A

2. x n converges to A as n tends to infinity

lim f(x)

limit of f of x as x approaches a

T—a

lilll f ( .'17) limit of f of x as x approaches a from the left
r—a—{0

lim f ( ;l') limit of f of x as x approaches a from the right
z—a+0 ;
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Derivatives

fl 1. f prime;
2. derivative of f
f” 1. f double prime;
2. second derivative of f
fm 1. f triple prime;
2. third derivative of f
f(n) 1. n-th derivative of f
2. derivative of f of the order n
fl 1. f prime x
T
2. derivative of f with respect to x
Al‘ 1. delta x;
2. increment of x

2. differential ot x

Sums
| m sum of x n as n goes from 1 tom
Y,
n=1
Z T 7 sum of x aipha as alpha runs over A
acA
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Integrals

/' integral
” 'double integral
’” triple integral
I (s l. indefinite integral of fof x d x
[ f(x)da £
2. general antiderivative of fof x
b 'integral fromatob
a
>C (1improper) integral from a to infinity
a
" W intergral of omega over gamma

READING SOME MATHEMATICAL EXPRESSIONS

x>y «xIs greater than y»

x <y «xis lessthan y»

x =0 «xisequal to zero»

x <y «isequal 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+ b «a plus b»

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»

9. a- Db «aminus by

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. axb «a multiplied by b»

12. 5x 2 =10 «five multiplied by two is equal to ten; five multiplied by two equals
ten; five times two is ten»

13. a: b «adivided by b»

14. a/lb «aover b, or a divided by by

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

16. a=b «aequalsb, or aisequal to b»

17. b#0 «bisnotequal to 0»

18. m: ab «m divided by a multiplied by b»

19. Vax «The square root of ax»

20. % «one second»

N owDdE
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21. 4 «one quarter»
22. -7/5 «minus seven fifth»
23. a’ «afourth, afourth power or a exponent 4»
24. a «a nth, a nth power, or a exponent ny»
25. T
e  «etothe power 7 »
26. b «The nth root of by
27. 3\8 «The cube root of eight is two»
28. Log 10 3 «Logarithm of three to the base of teny
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 to the
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?/dx? «Second derivative of y with respect to x»
39. dry/dx" «nth derivative of y with respect to x»
40. dy/dx «Partial derivative of y with respect to x»
41. dry/dxt «nth partial derivative of y with respect to x»
42. | «Integral of ..»
a
43.] «Integral between the limits ¢ and by
b
44. \d» «The fifth root of d to the nth power»
45. Na+b/a—b  «The square root of a plus b over a minus by
46. a’*=logcd «a cubed is equal to the logarithm of d to the base c»

t
47. | f[S, ¢(S)] ds «The integral of f of S and ¢ of S, with respect to S from
T T to »»
tl
48. X a-» =e «X'sub a minus b is equal to e to the power t times I»

49. f(z) =Kab  «fof zisequal to K sub ab»

d*u
50 ——— = 0 «The second partial (derivative) of u with respect to t is

dt equal to zero»
Downloaded from CYBERPEDIA. URL:
https://cyberpedia.su/11x975a.html
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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 to use
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 of the
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)
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 | 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.

Introduce where this text was presented.

State the main ideas of the text you are summarizing—just the big-picture
components.

Give context when necessary. Is this text responding to a current event? That might
be important to know.
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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,
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 X to 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...
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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...

To sum up / to conclude...

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

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

Downloaded from THE WORD ON COLLEGE READING AND WRITING. URL:
https://openoregon.pressbooks.pub/wrd/chapter/writing-summaries/
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ENGLISH-RUSSIAN DICTIONARY OF MATHEMATICAL TERMS

A

abscissa

absolute

absolute extremum
absolute value

absolute value of a complex
number

accuracy
acnode

acute angle
acute triangle
add

addend
addition
addition sign

adjacent angle

adjacent side

adjacent supplementary angles
adjoint

admissible

admissible solution

affine coordinates

algebra

algebraic equation

algebraic expression

algorithm

APPENDIX 3

abcrmcca

a0COIOTHBIN

aOCOJIIOTHBIN DKCTPEMYM
a0COJIFOTHASI BEJIMYMHA, MO1YJIb

a0CoII0THAs BEJIMYMHA KOMILICKCHOTO

qucia

TOYHOCTh
M30JIMPOBAaHHAs TOYKA
OCTPBIN yToJI

OCTPOYTOJIBHBIA TPEYTOJIBHUK
npuOaBISATH, CYMMUPOBATh
ciaraeMoe

CYMMHUPOBaHHE

3HAK CJIOKEHUS

coceIHUM (MpuIIeKaIuid, CMEXKHBI)

yTOJl

npuiexaniasi CTopoHa
CMEXHBIE YTJIbI
CONPSKEHHBIN

JIOITY CTUMBII

JOMYCTUMOE PEILIECHNE
adpuHHBIE KOOPAUHATHI
anrebpa

anredpanveckoe ypaBHEHUE
anredpanvyeckoe BhIpaKeHHUe

ANTOPUTM

153



algorithm for division
alternance
alteration

alternate angles

alternate exterior angles

alternate interior angles

altitude of a triangle
amplitude
analogous
analogical

analogy

analysis

analyze

angle

anticosine

antisine

applicate
approximate solution
arbitrary

arc

arccosine

arc-length

arcsine

arctangent

area

argument

argument of a function

AJITOPUTM JICTICHUS
yepe0BaHue

U3MEHEHHUE

HAKpECT JICIKAIIME YTJIIbI

BHEIIHNE HAKPECT JICKAIINE YIJIbI
BHYTPEHHUE HAKPECT JIEXKAIINE YIIIbI
BBICOTA TPEYTOJIbLHUKA
aMIUIUTyAa

AQHAJIOTUYHBIN

AQHAJIOTUYHBIN

aHaJIoOrus

aHAIN3

AHAJIM3UPOBATh

yToJI

APKKOCHHYC

AKCUHYC

arnrmjMKaTa

PUOIMKEHHOE peIIeHUE
MIPOU3BOJILHBIN

yTra

APKKOCHHYC

JUTMHA JyTH

APKCUHYC

ApPKTaHTEHC

TJIOIIA/Tb

apryMeHT

apryMeHT (QyHKIUU
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arithmetic mean
arithmetic progression

associative law

associative property

assumption
asymmetric(al)
asymmetry

asymptote

asymptotes of a hyperbola
average

average value

axiom

B

back-substitution
bar

base

base angle {of a triangle}
base vector

basis

billion

binary

binomial

binomial coefficient
binomial expansion
binomial formula

biquadratic equation

- cpenHee apupMeTUIECKOe

- apudmeTnyeckas Iporpeccus

- coueTaTeNbHbIN  (acCOLMATUBHBIN )

3aKOH

- COUYCTaTCIIBHOC (aCCOHI/IaTI/IBHOG)

CBONCTBO

- IPEAIIOJIOKEHHE

- ACUMMETPUYHBIN

- acUMMeTpus

- aCHUMITOTA

- ACUMIITOTBI TUIIEPOOIIBI

- CpCAHECC 3HAYCHHC

- YCpeIHEHHue, CpeqHee 3HauCHHE

- aKCHoma

- oOparHas MmoACTaHOBKa
- JpoOHas ueprta, yepTa

- 0a3za, 6a3uc

- YrOJI IpU OCHOBAHUU TPEYOJIbHUKA

- 0a3uCHBIN BEKTOP
- 0a3za, 6a3uc

- OWUTMOH

- OuHapHBIN

- aByuseH (OuHOM)

- OMHOMMHAJIbHBIN KO3 PUIIEHT

- pa3loKeHue
- (dopmyna bmHOMA

- OuKBaJpaTHOE ypaBHEHUE
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bisector

bisectrix
bounded interval
braces

brackets

branch

bridging

C

calculus

cancel

canonical

Cartesian coordinate system
Cartesian coordinates
central angle

central conic

central symmetry

centre

centre of the escribed circle
center

change of variable

chord

circle

circumcenter
circumscribed figure
closed

closed interval

ouccektpuca (0Ooyiee HYACTOTHBIM

TEPMUH)

ouccekTpuca
OTpaHUYCHHBIN UHTEPBAJ
burypHsie CKOOKH
KBaJ[paTHbIE CKOOKU
BETBb

IMCPCHOC

MaTeMaTU4YECKUN aHAJIN3, UCUUCIICHUE
COKpallaTh

KaHOHUYECKHUI

JEKapTOBa CUCTEMA KOOPAUHAT
JIEKapTOBbI KOOPAMHATHI
LHECHTPAIBHBIN YTOJI

LEHTPAJIbHOE KOHNYECKOE CEYEHUE
LEHTPAJIbHAsE CHMMETPUS

LEHTP

LEHTP BHEBIIUCAHHOW OKPY>KHOCTH
LHEHTP

3aM€Ha MEPEMEHHOU

xopaa

OKPYXHOCTb, KpyT

LIEHTP OMKMCAHHOW OKPYKHOCTHU
omnucaHHas ¢urypa

3aMKHYTBIN

3aMKHYTBIM UHTEPBAI
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coefficient

coincident
collinearity
combination

combine similar terms
common denominator

common difference

common divisor
common factor
common fraction
common logs
common multiple
common ratio

commutative law

comparison
complementary angle
complete induction
complete solution
complex number
computable
computation
concave

concave curve
concave function
concentric circles

condition

- KO3 PUIUEHT

- COBHNAJIAIOIIUMI

- KOJIJTMHEApHOCTH

- KoMOuMHaIusg

- TpUBEACHHUE MOJOOHBIX YJICHOB
- 0o0ImMi 3HaMeHAaTEIIb

- Pa3HOCTh apupMeTHnIeCcKon
IPOrpeccuut

OOIIUI NEIUTEND

- 00IIMil 1eIUTEIb
- apudmetuyeckas (mpocrtasi) 1poob
- JCCATUYHBIN Jorapudm

- o01Iee KpaTHOE

YaCTHOE F€OMETPUUECKON MTPOTPECCUU

NePEMECTUTENbHBIA (KOMMYTAaTUBHBIH )
3aKOH

CpaBHEHUE

JOMOJHUTEIbHBIN yrout {10 90 °}
- TIOJHAsi MHYKITUS

- TIOJTHOE pelIeHue

- KOMIUIEKCHOE YHCIIO

- BBIYMCIIUMBIN

- BBIYUCIICHUE

- BOTHYTBIU

- BOTHYyTas KpuBas

- BOrHyTas QyHKUUA

- KOHIICHTPUYECKHE OKPYKHOCTU

- ycCllOBUE
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cone

congruence
congruent angles
congruent figures
congruent polygons
congruent segments
conic

conic section
conjugate
conjugate angle
conjugate roots
consecutive integers
constant

continuity
continuous function
convex

convex curve
convex polygon
convexity
coordinate
coordinate axis
coordinate system
coplanar

coplanar vector
coprime numbers
corollary

corresponding angles

KOHYC

KOHI'PY3HTHOCTh

pPaBHBIE YIJIbI

paBHbIE QUTYPBI

paBHbIE MHOTOYTOJLHUKHU
paBHBIE OTPE3KU
KOHHUYECKOE CEUCHHE
KOHUYECKOE CCUCHUE

CONPSKEHHBIN

JTOTIOTHUTENBHBIN yro 10 360°

COIIPAKCHHBIC KOPpHHU

IIOCJICA0OBATCIBHBIC LICJIIBIC YHCJIa

KOHCTaHTa
HEIPEPBIBHOCTH
HernpepbIiBHAS (PYHKITUS
BBIITYKJIbII

BBINYKJIasi KpUBas
BBIIYKJIbIA MHOTOYTOJIbHUK
BBIITYKJIOCTh
KOOpJIMHATA
KOOpJIMHATHAs OCh
CUCTEMA KOOPJMHAT
KOMIIJIAHAPHBIN
KOMILJIAHAPHBIN BEKTOP
B3aMMHO MPOCTHIE YU CIIA
CJIEJICTBHE

COOTBCTCTBCHHBIC YTJIbI
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count

criterion

criterion for divisibility
cross-product

cube

cubic

cubic curve

curve

cut

cylinder

D

data

decimal

decimal fraction
decimal number
decision

decomposition

decomposition of a fraction

decrease
decreasing function
deduction

define

definition
degenerate
degenerate conic
degree

degree of a polynomial

MOJICYUTATh, CYUTATH
KpUTEpUI

pU3HAK AETUMOCTH

BEKTOPHOE (BHEILIHEE) IPOU3BEACHUE
KyO

KyOHnueckasi KpuBast

KyOuueckas Kpuas

KpHUBas

CeueHue

1002800205011

JAHHbIE
NECATUYHBIN

JecsATUYHAs 1poOb

JECATUYHOE YUCIIO

penieHue

paziioKEeHHE

paziioxkeHue 1poodu

yOBIBaTh

yObIBaromas GyHKIUs

JNEeAYKIUS

OnpeesaTh

OTIPENICIICHHE

BBIPOKICHHBIN

BBIPOXJIEHHOE KOHMYECKOE CEYEHUE
CTENEHb

CTCIICHb MHOT'OYJICHA
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denominator
dependent
derivative
derivative at a point
determinant
determine
deviation
diagonal
diagonal element
diagonal matrix
diameter

diametrically opposite point

difference
differentiability
differentiable function
differential of area
digit

dihedral angle
dilatation

dimension

direction

direction cosine
directly proportional
discontinuous
discontinuous function
discriminant

disposition

3HaMeHAaTelIb
3aBHUCHUMBIN
MIPOU3BOHAS
MIPOU3BOJIHAS B TOUKE
ONPEIETUTEIb
ONPENETATH
OTKJIOHCHHE

JIMaroHaib
TUarOHAJILHBIN DJIEMEHT
JMarOHaJIbHAs MaTpULA
TTHaAMETP

AUaMCTPAJIbHO  IIPOTHUBOIIOJIOKHAS

TOYKa

pPa3HOCTh
nuddepeHupyeMocTb
muddepennupyemas GyHKIUS
AJIEMEHT IUIOLIA/INA

nudpa

JIBYI'PAHHBIN yTOJ
pacTsKeHue

Pa3MEpHOCTh

HaIpaBJIeHHUE

HaIPABJISAIOLIUNA KOCUHYC
IpsIMO MPONOPLUMOHAIBHBIN
pa3pbIBHBIN

pa3pbiBHAsE QYHKIIMS
JUCKPUMUHAHT

pacIoyioKeHue
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distance
distinct

distributive law

dividend

divisible {by}
division

division algorithm
divisor

domain

domain of definition
dot

dot product
dotted line

double root

dual

duality principle

E
edge

element

element of area
elimination

elimination by substitution
elimination method
ellipse

empty set

equation

- pacCcTosiHHE
- pa3IUYHBIA

- pacrpeaeauTeIbHbIN (TUCTUOYTUBHBIN)
3aKOH

- JIeIUMOE
- JICIMMBIN

- JIeJIeHue

- QJITOPUTM JIeJICHUS

- JIEIUTENb

- 0051acTh; UICTOYHUK

- 00J1aCcTh OmpeIeTICHUS

- TOYKa

- CKaJSIpHOE MPOU3BEIICHUE
- TMyHKTUpPHAs JIUHUS

- JIBOMHOW KOPEHb

- JIBOMCTBEHHBIH (yaIbHBIN)

- MPUHIIUII IBOMCTBEHHOCTH

- pedpo

- DJIEMEHT

- DJIEMEHT IUIOINIA/IN

- UCKIIIOUCHHUE

- HUCKIIFOUYCHHE MTOCPEICTBOM IMOJICTAHOBKHU
- METOJ UCKJITFOUCHHSI

- DJUTUTIC

- TyCTO€ MHOXECTBO

- ypaBHEHHE
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equation of a straight line
equilateral
equilateral polygon
equilateral triangle
equivalent
equivalent figure
error

enscribed

essential

estimation
Euclidean algorithm
Euclidean geometry
Euclidean space
evaluation
evaluation of determinant
even

even function

even number
everywhere defined
exact

exact division

exact solution
example

excentre

exclusion

existential quantifier

expansion

YpPaBHEHUE NMPSIMOU
PABHOCTOPOHHUU

MPaBUJILHBIA MHOTOYTOJIbHUK
PaBHOCTOPOHHUM TPEYTrOJIbHUK
PABHOCHJIbHBIN (SKBUBAJICHTHBIN )
KOHTpY?HTHas (urypa
omuoKa

OIMCAHHbBIN, BHEBIUCAHHBIN
CYIIECTBEHHBIN

OIICHKA

anroputMm EBkiunaa

€BKJIMJI0BA T€OMETPHUS
€BKJIMOBO MPOCTPAHCTBO
BBIUHCIICHUE

BBIUUCJICHUE OTPEICIUTENS
YETHBIN

yeTHast QyHKUIUS

YETHOE YUCJIO

BCIOJIy ONPEICIICHHBIN
TOYHBIN

neneHre 0e3 octaTka

TOYHOE PEIICHUE

MpUMeEp

IIEHTP BHEBIIUCAHHOUW OKPY>KHOCTHU
HCKJIIOUYCHHUE

KBAaHTOP CYILIECTBOBaHMS

pazlioxKEeHUe
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expansion of a determinant
explementary angle
exponent

exponential

exponential equation
expression

exterior angle {of a triangle}
extremal

F
factor

factor theorem
factoring
factorization
family

field

first derivative
first-order equation
flow chart

flux

focal point

focus

foot {of a perpendicular}
formula

fraction

function

function of a complex variable

function of a single variable

function of several variables

Pa3OKEHUE OIIPEICTUTEISI
JOTIOTHUTEIBHBINA yTo1 10 360°
MOKa3aTeNb, YKCIIOHCHT
MOKAa3aTebHBIN, SKCTIOHEHITHATbHBIBI
MOKa3aTeIbHOE YPAaBHCHHE
BBIPAKCHHE

BHEIIHUH yroi {TpeyrojbHUKa }

AKCTPEMAIIbHBIN

- MHOXHTENb
teopema besy

pas3ioxKeHue

pa3ioXKeHHe Ha MHOKUTENN
CEMENCTBO

noJie

nepBasi MPOU3BOIHAS

ypaBHEHHUE MePBOro NOpsaKa
0JI0K-cxema

MOTOK

dbokanpHas TOUKa

bokyc

OCHOBaHME {IIEPHEHAUKYJISAPA}
dbopmynna

IpoOb

byHKIUS

(GYHKIUS KOMIUIEKCHOM epeMeHHON
GyHKUHS OJHON MepeMEHHON

(bYHKIUS HECKOJIBKO HE3aBUCHUMBIX
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fundamental

MIEPEMEHHBIX

- OCHOBHOM

fundamental theorem of arithmetic - ocHoBHas TeopeMa apupMeTUKH

G
general

general form

general solution

general term

geometric average
geometric locus
geometric mean
geometric progression
geometry

grade

greatest common divisor

greatest common factor

H
half-angle formulas

halve
height
hemisphere
hexagon
hexaeder
hexahedron

hill climbing

o0

001 BU

o0111ee pelieHue

o0ImMi WieH

CpeZHEE TEOMETPUUECKOE
reOMETPUIECKOE MECTO TOUKH
CpeaHee TeOMETPUIECKOe
reOMETpUYECKast POTPECCHUS
reoMeTpus

CTEICHb

HANOOJBIINI OOIINHI IETUTEID

HauMEHbIIee 00111ee KpaTHOE

(GbOpMyJIBI TOJOBUHHOTO YTJIa
JIEUTH TMOTOJIaM

BBICOTA

noiycedpa, moyymap
MIECTUYTOJIbHUK

reKcadIp, MECTUTPAHHUK
reKcasdIp, MECTUTPAHHUK

MOMUCK IKCTpEMyMa
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homogeneous
homogeneous equation
homogeneous system
horizontal

horizontal axis
Horner's scheme
hyperbola

hyperbolic

hypotenuse

hypothesis

I
identity

if and only if
image
implication
improper fraction
incenter
incircle
include
inclusion
inconsistent
incorrect
increase
increment
indefinite
independent

independent variable

OJTHOPO/THBI
OJIHOPOJIHOE YpaBHEHUE
OJIHOPOJIHAsl CUCTEMA
rOPU30HTAIbHBIN
rOpU30HTAIbHAS OCh
cxema ['opHepa
rurnepooJia
TUNEpOOTMYECKUMA
TUIIOTEHY3a

T'uIioTe3a

TOXIECTBO

TOTZa ¥ TOJIBKO TOTJa

obpa3

UMILTUKAIUS

HemnpaBuibHas JpoOh

LIEHTP BIIMCAHHOU OKPY>KHOCTH
BIIMCAHHAsA OKPYKHOCTh
BKJIIOYATh

BKJIFOUEHUE, BIOKECHUE
HECOBMECTUMBIN, IPOTUBOPEYNBBIN
OIIMOOYHBIN, HETOUHBIN

pactu

IpUpalleHue
HEOMNPEICIICHHBIN
HE3aBUCUMBIN

HE3aBUCHUMaAs IICPCMCHHAs
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indeterminancy
induction
inequality

infinite

infinite decimal fraction

inflexion
inhomogeneous
initial

initial condition
initial value
inscribe

inscribed angle
inscribed circle
inscribed polygon
integer number
integral

integral curve
integrand
integration by parts
integration constant
inter-stage function
intercept

intercept theorem
interdependency
interior angle
intersection

interval

HEOIPEAEIEHHOCTh
WHYKIUS

HEPABEHCTBO

OECKOHEUHBIN

OeckoHeyHas IecATUYHAas IpoOb
neperud

HEOITHOPOIHBIN

HavaJIbHBIN

Ha4daJIbHOE yCJIOBHUE

Ha4daJbHOE 3HAYCHUE

BIINCATH

BIIMCAHHBIN yroOJI

BIIMCAHHASI OKPYKHOCTb
BIIMCAHHBI MHOTOYTOJIbHUK
L[EJI0€ YHCIIO

WHTErpal

MHTErpajibHas KpuBas
NOJIMHTETPAIBHOE BBIPAKEHUE
UHTErPUPOBAHUE 110 YACTIM
NOCTOSIHHASI HHTETPUPOBAHMS
cTyneHuyaras QpyHKIus
OTPE30K; OTPE30K OTCEKAEMBIN C OCU
teopema Paneca
B3aMMO3aBUCHMOCTb
BHYTPEHHUN YIrOJI

niepeceyeHne

VHTEPBAI
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inverse

inversely proportional
irrational number
irreductibility

isosceles triangle

J
jump

jump function

K
kilogram(me)

kilometre

known

L
law

law of composition

law of sines

law of the excluded middle

least common denominator

least common multiple
leg

Leibniz rule

lemma

length

like denominators

like signs

limit

o0patHO

00paTHO MPOMOPIIMOHAIIBHBIN
UpPPaAIMOHATILHOE YHCIIO
HETPUBOINMOCTH

PaBHOOEIPEHHBIN TPEYTOJIbHUK

CKa40OK

CTyrneH4yaras QyHKIus

KHJIOTpaMM
KUJIOMETP

U3BECTHBIN

- 3aKOH
- 3aKOH KOMIIO3UITUHU

- TeopeMa CUHYCOB

- 3aKOH MCKJIIOYEHHOTO TPETHETO
- HAUMEHBIINI OOIINN JETUTEID
- HaWMeHbIIIee 00IIee KpaTHOE

- OOKOBasi CTOpOHA

- (opmymna JleitoHuma

- Jemma

- JUIMHA

- OJMHAKOBBIC 3HAMCHATEIIN

- OJIMHAKOBBIC 3HAKU

- mpenen
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limit value

limits of integration
line

line segment

linear

linear equation
linear function
linear independency
linearity

local

logarithm

lower limit

lowest common denominator

lowest common multiple

lozenge

M
magnitude

main diagonal

major axis
many-variable system
map

mapping

meter

mathematical induction
mathematics

matrix

- MPEAebHOE 3HAYEHUE
- [peAeabl HHTETPUPOBAHUS
- npsAMas

- OTpE30K

- JINHEWHBIN

- JIMHEWHOE ypaBHEHHUE

- JuHelHas QyHKIHS

- JINHEWHAs HE3aBUCUMOCTh
- JIMHEHWHOCTH

- JIOKaJIbHBIN

- jnorapupm

- HWXKHUU npeaen

- HauMEHBIITNN o0
3HaMEHAaTEIIb

- HauMeHblee 00111ee KpaTHOE

- pom0O

- BEIUYHHA
- TJIaBHas IUaroHajb

- TJIaBHas OCh

- CHCTEeMa C HECKOJIbKUMU MePEMEHHBIMU
- OTOOpaxkeHue

- oToOpakeHue

- MeTp

- MaremaTuyeckas (ToJiHas ) HUHAYKIHUS

- MaTeMaTuKa

- Marpuia
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matrix of the transformation
maximum

mean

mean proportional
measurable

measure

median {of a triangle}
member {of a set}
minimum

minuend

minus {sign}

module

monom

monotone decreasing function
monotone increasing function
monotonic function
monotonous

multiple

multiplex

multiplicand

multiplication

multiplier

multiply

mutually

N
natural logarithm

natural number

necessary and sufficient condition

MaTpuIa Ipeodpa3oBaHus
MaKCUMYM

cpenHee apupMeTUIecKoe
CpeaHee TEOMETPUUECKOE
M3MEPUMBIN

Mepa

MeJInaHa

AJIEMEHT {MHOECTBa}
MUHUMYM

YMEHBIIAEMOE

3HaK MUHYC

MOZYJIb

OJHOWICH (MOHOM)
MOHOTOHHO yObIBaromas (pyHKIus
MOHOTOHHO BO3pacTaromas GyHKIUs
MOHOTOHHAasI (PYHKIIUS
MOHOTOHHBIN
MHOTOKpPATHBIN; KPaTHOE
MHOTOKpaTHBIN
MHO>XXHMOE

YMHOKEHHE

MHOHUTEIb

MHOXHUTb

B3aNMHO

HaATypaJbHBIN JIorapudm
HaTypaJIbHOE YUCIIO0

HCO6XOI[I/IMOG N J0CTAaTOYHOC YCJIOBHC
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negative

negligible

node

non-decreasing
non-degnerate
non-degenerate conic
non-degenerate conic section
non-linear

non-linear equation
non-orthogonal coordinate system
non-periodic
non-symmetric
non-terminating decimal
non-trivial solution
non-zero solution
normal

normal to the surface
normal vector
null-vector

null-matrix

null-set

number

number line

O

oblique

obtuse angle

OTPULIATENIbHBIN

peHeOperaeMbIii

y3el

HEYMEHBIIAIOIUNCA
HEBBIPOXKICHHBIN

HEBBIPOXKJIEHHOE KOHUYECKOE CEUCHHUE
HEBBIPOKICHHOE KOHUYECKOE CEUCHUE
HEJIMHENHBIN

HEJIMHEWHOE YPaBHEHUE

HCOPTOrOHAJIbHAas KOOPpANHATHAA CUCTEMA

HETICPUOIUYECKUAMN

HECUMMETPUYHBIH

OeCKOHEUHasl IecsITUYHas IpoOb
HETPUBHAILHOE (HEHYJIEBOE) PEILICHUE
HETPUBHUAIBHOE (HEHYJIEBOEC) PEIICHHE
HOpMaJb

HOpPMaJIb K MMOBEPXHOCTHU

BEKTOpP HOpMaJIn

HYJIEBOU BEKTOP

HYJIEBasi MaTpuIla

HYJIb-MHO€ECTBO, ITyCTOE€ MHOYKECTBO
YUCJIO

qurCiIoBad 1psamasia

oblic

TYIIOW YIOJI
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obtuse triangle
octagon

odd

odd-function
one-to-one

open interval
opposite interior angles
order

order of derivative
order of equation
ordered pair

ordinal number

ordinate

origin {of coordinates}
orthogonal base
orthogonal coordnate system
orthonormal basis

oval

P

pair

parabola

parabolic

parallel

parallelepiped
parallelogram
parallelogram law

parallelogram rule

- TYNOYT'OJIbHBIWA TPEYTOJIbHUK
- BOCBMMYTOJIbHUK

- HEYETHBIU

- HedyeTas GyHKIUsA

- B3aMMHO-OJHO3HAYHBIN

- OTKPBITBIM UHTEPBAJ

- BHYTPEHHHE HAKPECT JICHKAILIUE YTIIbI
- TOpANOK

- TMOPSAJOK MTPOU3BOJHOM

- TOpPSJIOK YPaBHEHUS

- YIOpsAIOYEHHas mapa

- HOpHIIKOBBIﬁ HOMCD

- opauHaTa
- HaYaJlo {KOOpJMHAT}

- OPTOrOHAJIBHBIN Oa3uC

- OpTOTOHAJbHAS CUCTEMA KOOPIWHAT
- OPTOHOPMHUPOBAHHBIN 0a3HC

- OBall

napa

napaboJia
napaboJIMYeCKU
napaiyIeIbHbIN
napasuiesIenurnes
napasuiesiorpamm

3aKOH MapajuiesiorpaMmma

3dKOH IIapajiiejorpaMmma
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parameter
parametric form
parentheses

partial fraction

partial-fraction expansion

pencil

pencil of lines
pentagon

per cent
perimeter

period

periodic decimal fraction

periodic function
periodic solution
permissible solution
perpendicular

pivot

plane

plane geometry
planimetry

plus sign

point

point of discontinuity
point of inflexion

polygon
polyhedron

napamerp
napameTrpuieckas popma

KpYTJIble CKOOKHU

arieMeHTapHast Ipo0b

pa3ioKEHUE MPaBUIHLHOM ApoOH Ha
MpocTenIme Apoou

y4O0K

MYYOK HPSAMBIX

MSATUYTOJIBHUK

MPOLIEHT

HEPUMETP

nepuos

MepHoOANYecKast JECATUIHAS JPOOb
nepuoanyecKast PyHKIus
NEPUOANYECKOE peIICHNE
JOMYCTHUMOE PeICHHE
HEePIICHINKYJIISP

OCb BpallleHUsI, IEHTP BpallleHUs
IUIOCKOCTb

TUTAHUMETPHSI

TUTAHUMETPHSI

3HAaK IUTIOC

TOYKa

TOUYKa pa3phiBa

TOYKa repernda

MHOTOYTOJIbHUK

MHOI'OI'PaHHHUK
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polynomial
positive
possibility

power

pre-image
preceding

prime factorization
prime number
primitive
principal
principal axis
principal diagonal
principle of complete induction
prism

product
progression
projection

proof

proper factor
proper fraction
property
proportion
proposition

prove

pyramid

Pythagorean theorem

Q

MHOTOYJIEH
MOJIOKUTEIbHBIN
BO3MO>KHOCTbH
[0Ka3aTellb CTeIICHU
mpoobpa3

MPEAbITY NN
pa3i0KeHNE Ha TPOCTHIE MHOKHUTEIN
IIPOCTOE YHCIIO
nepBooOpa3Has pyHKIUS
rJIaBHBIN

rJaBHas OCh

rjIaBHAs JUAroHaiIb
METO/1 MOJIHOW UHIYKIIUU
npu3zma

MIPOU3BE/ICHUE
nporpeccust

MPOCKIIUS
JIOKa3aTeJIbCTBO
COOCTBEHHBIN JICITUTEIh
Ipo0b

CBOMCTBO

MIPOTIOPIIHS
peI0KeHNE
JIOKa3bIBaTh

nvpamMu/ia

teopema [Iudaropa

173



quadrate
quadratic
quadratic equation
quadratic formula
quantifier

quotient

R
radian

radical

radical sign
radius

radius vector
raise to a power
range

rank of a matrix
ratio

rational

rational function
rational number
ray

real

real number
reciprocal matrix
rectangle

rectangular coordinate system

reduce

KBaJIpar

KBaJIPATHBIN

KBaJIpaTHOE YPaBHECHUE

dbopmyIia KOpHEH KBaJpaTHOTO YpaBHEHUS
KBaHTOP

qaCTHOC

paauaH

paauKal, 3HaK KOpHS

paauKa, 3HaK KOpHsI

panuyc

painyc-BEKTOP

BO3BOJUTH B CTCIICHb

00J1aCTh, MHO’KECTBO 3HAYCHH I

paHr MaTPHUIIbI

YaCcTHOE, OTHOIIICHHUE

panMOHaIbHBIN

pauuoHabHast PyHKIUS
palMOHAIBHOE YKCIIO

MOJIyOCh

JICUCTBUTEIILHBIN, BEILIECTBECHHBIN
JNEeUCTBUTEIBHOE (BEIIECTBEHHOE) YU CIIO
oOpaTHas MaTpulia

IPSIMOYTOJILHUK

{nexapToBa} MpsSMOYTOJIbHASI CHCTEMA
KOOpAWHAT

IMpUBOAUTDL, COKpAlaTh
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reducible

regular polygon

relation

relative

relatively prime numbers

remainder
repeated root
replace
represent
rest
restriction
rhomb
rhombus
right angle
right triangle
root

rotation
round
rounding error

rule

S
satisfy

scalar

scalene triangle

secant

sector of a circle

segment

- MPUBOAVMBIN
- MPABUIIBHBIN MHOTOYTOJIbHHUK
- OTHOILIEHUE

- OTHOCHUTEJIbHBIN

B3aMMHO MPOCTHIE YHCTIa
- OCTaTOK

- KpaTHBIN KOpEHb

- TIOJICTaBJISITh, 3aMEHSTh

- TPEACTaBIATDH

- OCTaTOK

- OTrpaHUYCHUE, PECTPUKIIUS

- pombO

- pom0O

- IPSMOU yTOJ

- TPSMOYTOJIbHBIN TPEYTOJIbHUK
- KOpEeHb

- BpaleHue

- OKPYIJISIThH

- omuOKa OKpyTICHUs

- TIpaBUIIO

YAOBJIETBOPSIThH
CKaJjsip

Pa3HOCTOPOHHUM TPEYTOJIbHUK
CeKyl1as

CEKTOp Kpyra

OTPE30K, CCTMCHT
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semi-circle - TOJIYKpYyT

semiclosed interval - TOJy3aMKHYTBIF HHTEPBa

set - MHOXECTBO

set theory - TEOpUsi MHOXKECTB

side {of an angle} - CTOpoHa {yria}

sign - 3HaK

signum function - CUTHYM-(pYHKIIHS

similar fractions - npoOu ¢ paBHBIMH 3HAMECHATEIISIMHU
similar polygons - TI0JI00HBIC MHOTOYTOJLHUKH
similar terms - TI0JI00HBIC YJICHBI

similar triangle - TIOJOOHBIA TPEYTOJIHHUK
similarity - moao0ue

similitude - moxoowue

simple - TPOCTOH

simple root - TIpoCTOH (OJTHOKPATHBIN) KOPESHb
simplification - YIpOIIEHHE

sine curve - CHHYyCOHJa

sine rule - TeopeMa CHHYCOB

single - OJIMH, OTIEJIbHBIN, € JUHCTBEHHBIN
single root - mpocToi (OJHOKPATHBII) KOPEHb
skew lines - CKpEIMBAOIINECS TIPSIMbIE

slope - HAaKJIOH; yIJIOBOM KO3 (PHUIIHEHT
slope angle - YroJI HaKJOHa

slope formula - (opmyiia yrioBoro Ko3ppuireHTa

slope-intercept form of a
straight line equation

ypaBHEHUE MPSIMOM € YTIIOBBIM KO3 OULIMEHTOM

solution {of a problem}

pelieHue {3ama4n}
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solution set
solve

space

speed

sphere

square

square brackets
square root

standard form

statement

step function

straight

straight angle
straight-line
straight-line segment
stretching

strict

strongly monotonic
subset

substitution
subtraction
subtrahend

sum

summand
supplementary angles

surface

MHO’KECTBO PEILICHAN
peuiarsb
IPOCTPAHCTBO

CKOpPOCTH

cdepa, map

KBaJIpaT; BO3BOAUTH B KBAJIpat

KBaApPAaTHLBIC CKOOKH

KBa/IpAaTHBIN KOPEHb

o0mumii Buj, ctanaapTHas Gopma,

HOpMasbHas Gpopma

YTBCPKACHUC, BBICKA3bIBAHHUC

cTyneHuyaras QyHKIus
MIPSIMOU, ITPaBbIN
Pa3BEPHYTHIN YroJ
npsiMast JIMHUS

OTPE30K MPSAMOM, OTPE30K
pacTsKEeHUE

CTpOTHUM

CTPOTr0 MOHOTOHHBIN
IOAMHOKECTBO
NOACTAaHOBKA
BBIYUTAHHE
BBIUMTAEMOE

cymMma

craraeMoe
JOTIOJTHUTENBHBIE YTJIbI

MTOBEPXHOCTh
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surface area

surface element
surface of revolution
symbol

symmetric
symmetric function
synthetic division
system

-
tangent

tangent line
tangent plane
term

term of a fraction

terminating decimal

fraction

tetragon

tetrahedron

theorem

theory

transcendental number
transform

transform of coordinates
transitivity

translation

trapezium

trapezoid

triangle

IJI0IAb TOBEPXHOCTH

AJIEMEHT IUIONIAIN {IIOBEPXHOCTH }
IIOBEPXHOCTH BpaIICHUS

CUMBOJI

CUMMETPUYHBIN

cumMmMmeTpudHas (d4eTHast) QyHKIus
cxema ['opHepa

CHCTCMaA

KacaTellbHasl; TAHTeHC, (DYHKIIMSI TAHTEHC
KacaTeJabHas

KacaTeJIbHas MJI0CKOCTh

YyJIeH

YUCTUTENb ApOo0Hr

KOHCYHas ACCATUYHAasA I[p06b

YeThIPEXyTOJIbHUK
YeThIPEXTPAHHUK, TETPAIAP
Teopema

TEOpust

TPAHCLIEHJEHTHOE YHUCIIO
npeodpa3oBaTh
npeoOpa3zoBaHuE KOOPIAUHAT
TPaH3UTHUBHOCTH
TPAHCIISIIAS

Tparemnus

Tpanenus

TPEYrOJbHUK
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triangular
trigonometric
trigonometric function
trigonometry
trisection of the angle

truth

U
unambiguous

unbounded

uncertainty
undefined -
undetermined -
unequal -

union -

unigue solution
uniqueness -
unit -
unit circle -

unit tangent vector

unit vector -

universal quantifier
universal set -

unknown -

unlike denominators

unsymmetric -

\Y

valid -

- TPEYrOJbHBIN

- TPUTOHOMETPHUYECKUU

- TPUTOHOMETpUYECKash PyHKIIHS
- TPUTOHOMETPHS

- TPUCEKLUs yIJia

- HCTHHHOCTb

HEJBYCMBICIICHHBIN, OHO3HAYHbII
HEOTPaHUYCHHBIN

HEJIOCTOBEPHOCTH, HEOIIPEAECIEHHOCTh
HeonpeieeHHbIN (Heae(UHUPOBAHHBI)
HEONPECIICHHBIN

HEpPABHBIN

o0beanHEHNE

€IUHCTBEHHOE PEIICHUE
€JMHCTBEHHOCTh

eauHULA

€AMHUYHAS] OKPYKHOCTb
KacaTeNbHbIN €AUHUYHBIN BEKTOP
€IMHUYHBIN BEKTOP

KBaHTOP OOIITHOCTH

YHUBEPCAIIBHOE MHOKECTBO
HEN3BECTHOE

HEOJIMHAKOBBIE 3HAMEHATENH

HECUMMETPUYHBIN

CITPaBEJIUBbIN
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value
vanish
variable
vector

vector product

velocity
verify

vertex
vertex angles
vertical
vertical axis
vice versa
vinculum

volume

W
way

well-defined

whole
X
X-axis

X-intercept

Xy-plane

Y
y-axis

BEJIMYMHA, CTOUMOCTh
ucye3arb, 00paTUTHCA B HYJIb
nepeMeHHas

BEKTOP

BEKTOPHOE (BHEITHEE)

MIPOU3BECHUE

CKOpPOCTh
IPOBEPATH

BEpIINHA

BEPTUKAIBHBIC YTIIbI
BEPTUKAJIb; BEPTUKAIBHBIN
BEPTUKAJIbHAS OCh
Ha000poT, 00paTHO
IpoOHas yepTta

o0beM

IyTh

BIIOJIHE  ONPEACICHHBIN;

OJHO3HaA4YHO

OIPEJICIICHHBIN

HEJIBIN

0Ch X
OTPE30K Ha OCH X

m10ckocTh XOy

OCh Y
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Z
Z-axis

ZEero

Zero
solution

OCb Z
HYJIb

HYJICBOC PCHICHUC
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