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IpeaucaoBue

Hacrosimee mocoOue mpenHa3HA4Ye€HO MJIsl 3aHATUNA CO CTyJIEHTaMH 5 Kypca
Wuctutyta Matematuku u mexaHuku uMm. H.M. JloGaueBckoro, oOydaromuxcst mo
nanpasinenuto 44.03.05 - Ilemarormueckoe oOpa3oBaHue, MaTeMaTHKa M
nHocTpaHHbIM s3bIK  (aHriumiickuil) @I'AOY BO "Kazauckuii (IIpuBoskckuit)
¢denepanbHblii yHUBepcuteT", T. KazaHb, U sBIsSETCS JONOJIHEHUEM K OCHOBHOMY
Kypcy. TekcTbl M 3aJaHus MOAOOpaHbl C ydyeToM TpeboBaHuil DenepasbHOrO
roCy/IapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa BBICHIETO MPOPECCHOHATIBHOTO
oOpa3oBaHMsI M OpPUEHTHPOBAHO HA CTYAEHTOB, NPOAODKAIOIIUX H3yUYEHUE
AHTJIMKCKOTO sI3bIKa Ha 0a3e MporpamMMbl CPEAHEH IKOJIBI.

[{enbro HACTOALIETO METOUYECKOTO MOCOOUS SIBISETCS pa3BUTHE, YIIIyOJeHne
M paclIMpeHHE HAaBBIKOB MPaBWJIBHONO IMOHUMAaHUA M TMEpeBOJa HAyYHOU
HEaJanTUPOBAHHON JUTEPATYPHI MO CIIELIMATIBHOCTH.

[Tocobue coctoutr u3 aByx wyactedl. llepBasi 4acTb COAEPKUT S5 HAYYHBIX
TEKCTOB; KaXJIbliI TEKCT COMPOBOXKJIAETCS JICKCUKO-TPAMMAaTHUYECKUMU 3aJaHUSIMU.
Bce 3aganust o cBoelt CTpYKType UACHTUYHBI U UMEIOT YeTKUE (HPOPMYIUPOBKU, YTO
OTBEYAET MPUHLHUIY CUCTEMAaTUYHOCTH pACIONIOXKEHUsT Marepuaina. Bropas uacte
MPEACTABISIET CO00M MaTeMaTUYECKU TJ0occapuid, KOTOPbIA YAaCTUYHO CTYJEHTBI
JOJKHBI COCTAaBUTh CAMOCTOSITENIBHO.

Marepuan, 0e3yclioBHO, OyJeT MO0JIe3€H U TeM, KTO CaMOCTOSITEIhLHO XOYET

OCBOHUTbH HAaBBIKH PaOOTHI CO CIISIUMAIBHOM JIUTEPATYPOH.
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PART I. MATHEMATICAL TEXTS

TEXT I. MATHEMATICS IS THE LANGUAGE OF SCIENCE

1.1. Fill the first two columns of the table according to the instruction. Then read
the text and fill the third column.
Instructions

KNEW - the information that you knew before reading the text
WOULD LIKE TO KNOW- the information that you would like to know
HAVE KNOWN - the information that you have known after reading the text

/ KNEW WOUIkRIIO_\I/P\jE TO HAVE KNOWN \
1
2
3
o J

If people do not believe that mathematics is simple,
It is only because they do not realize how complicated life is.
John Louis von Neumann

One of the foremost reasons given for the study of mathematics is to use a
common phrase, that — mathematics is the language of science. This is not meant to
imply that mathematics is useful only to those who specialized in science. No, it
implies that even a layman must know something about the foundations, the scope
and the basic role played by mathematics in our scientific age.

The language of mathematics consists mostly of signs and symbols, and, in a
sense, is an unspoken language. There can be no more universal or more simple
language, it is the same throughout the civilized world, though the people of each

country translate it into their own particular spoken language. For instance, the
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symbol 5 means the same to a person in England, Spain, Italy or any other country;
but in each country it may be called by a different spoken word. Some of the best
known symbols of mathematics are the numerals 1, 2, 3, 4, 5, 6, 7, 8, 9, 0 and the
signs of addition (+), subtraction (-), multiplication (x), division (:), equality (=) and
the letters of the alphabets: Greek, Latin, Gothic and Hebrew (rather rarely).

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

Mathematic language is precise and concise, so that it is often confusing to
people unaccustomed to its forms. The symbolism used in math language is essential
to distinguish meanings often confused in common speech. Math style aims at brevity
and formal perfection. Let us suppose we wish to express in general terms the
Pythagorean Theorem, well-familiar to every student through his high-school studies.
We may say: "We have a right triangle. If we construct two squares each having an
arm of the triangle as a side and if we construct a square having the hypotenuse of the
triangle for its side, then the area of the third square is equal to the sum of the areas of
the first two". But no mathematician expresses himself that way. He prefers: "The
sum of the squares on the sides of a right triangle equals the square on the
hypotenuse.” In symbols this may be stated as follows: c?=a?+b? This economy of
words makes for conciseness of presentation, and math writing is remarkable because
it encompasses much in few words. In the study of mathematics much time must be

devoted 1) to the expressing of verbally stated facts in math language, that is, in the
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signs and symbols of mathematics; 2) to the translating of math expressions into
common language. We use signs and symbols for convenience. In some cases the
symbols are abbreviations of words, but often they have no such relations to the thing
they stand for. We cannot say why they stand for what they do; they mean what they
do by common agreement or by definition.

The student must always remember that the understanding of any subject in
mathematics presupposes clear and definite knowledge of what precedes. This is the
reason why "there is no royal road" to mathematics and why the study of mathematics

Is discouraging to weak minds, those who are not able to master the subject.

1.2. Which of these statements are true? Correct the false ones.

1. Symbolic language is one of the main characteristics of modern mathematics for it
determines its true aspect.

2. The language of mathematics consists of signs and symbols.

3. In the process of studying the mathematics much attention should be devoted: 1- to
the expressing of verbally stated facts in math language; 2 - to the translating of math
expressions into common language.

4. Like the common language, the language of mathematics is carefully, purposefully
and often ingeniously designed.

5. Mathematic language is precise and concise, so that it is often confusing to people

unaccustomed to its forms.

1.3. Make the false statements negative. Paraphrase, if possible, the negative
sentences in more than one way.
Model 1: Mathematicians define this basic term.
Mathematicians do not define this basic term.
No mathematician defines this basic term. (Hu ooun...ne...).
Don’t mathematicians define this basic term? (Paszse ... ne?).
1. There can be more universal or more simple language.
2. Symbolic language is the only basic characteristics of modern mathematics.
3. The language of mathematics is randomly designed.
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4. The sum of the squares on the sides of a right triangle equals the cube on the
hypotenuse.
5. In the study of mathematics much time must be devoted to the learning of

multiplication tables.

1.4. Match the following words from the text to form word partnerships, translate
them into Russian.

language of presentation

right age

conciseness of mathematics

signs and symbols of | science/mathematics
scientific triangle

1.5. Find English equivalents of the following phrases:

IIOHATH OCHOBHBIC HCH;

- HET CMBICJIa OTPHUIIATH;

- IUBWJIA30BAaHHBIA MHP;

- BBIPAXATh KOJIMYECTBEHHBIC OTHOIIICHUS;

- THUIIOTEHY3a TPEYrOJbHUKA;

- Jaxke oOBIBATEIb;

- OCHOBHas IPUYMHA,;

- KBaJpaT TUMOTCHY3HI;

- COLIMAJIbHBIC U MOJUTHYSCKHE TTPeoOpa3oBaHus;

- MPOCTPaHCTBEHHas (opma.

1.6. Reorder the words to make a sentence:

1. Of, symbols, the, consists, and, signs, language, of, mathematics, mostly.

2. Characteristics, modern, is, symbolic, its, the, language, aspect, one, determines,
of, basic, mathematics, for, of, it, true.

3. The, common, to, often, symbolism, is, used, in, speech, math, language,

distinguish, essential, in, meanings, confused.
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4. The, what, of, presupposes, understanding, definite, clear, of, subject, mathematics
clear, and, any, knowledge, proceeds, in.

5. Language, there, or, can, no, more, more, universal, simple, be, language.

1.7. Do the test:
1. In what profession knowledge of mathematics is required?

a) teacher; b) layman; c) mathematician; d) in all professions.

2. The language of mathematics consists mostly of ...?
a) terms and tables; b) signs and letters;

¢) signs and symbols; d) symbols and letters.

3. The symbol 5 means ... to a person in England, Spain, Italy or any other country.

a) different things; b) “hello’’; ¢) an arm; d) the same.

4. What is the sign of addition?
a)(); by} o) (+); d)X.

5. What is the sign of subtraction?

a)(); b)(=); ¢ (+); d) ().

6. What is the sign of multiplication?

a)#); b)(=); o (=) d)X).

7. What is the sign of division?

a) (- b=k () d)

8. What is the sign of equality?
a)(+); b)) o(&); d) ().

9. The letters of which alphabets are frequently used in mathematics?

a) Greek, Italian, Russian, and Hebrew; b) Latin, Gothic, and Times New Roman;

¢) Latin, Gothic, French, and Hebrew; d) Greek, Latin, Gothic, and Hebrew.

10. The study of mathematics is discouraging to ... minds, those who are not able to

master the subject.



a) weak; b) dark; c) absent; d) blonde.

1.8. Find derivates in the text for the following words. Explain their meaning in

Russian:
Verb Noun Adjective
to symbolize Symbolic
to differ Difference
Supposition Suppositional
to present Representational
to compact Compact

1.9. Translate from Russian in to English.

B Takoif orpacnu MaTeMaTHKH, Kak anredpa, HEM3BECTHBIC BEIMYMHBI BBIPAYKAIOTCS
OykBamu. HexoTopbie OyKBbI Ha3bIBAIOTCS MEPEMEHHBIMU, TaK KaK YUCIa, KOTOPbIE
OHM TMPEJCTABISAIOT, MEHSIOTCS OT YpaBHEHHsS K ypaBHEHHIO. Jlpyrue OYKBBI
Ha3bIBAIOTCA KOHCTAHTAMM, IIOTOMY 4YTO HWMH MPCACTABJICHbBI 4YHUCJId, HWMCIOHIHC

ITOCTOSAHHYIO BCIIMYHUHY, KOTOPAasa HUKOI'Ja HC U3MCHACTCA.

1.10. Write down the summary of the text using phrases from the Attachment I.



TEXT II. THE HISTORY OF ANCIENT MATHEMATICAL SCHOOLS

1.1 Fill the first two columns of the table according to the instruction. Then read
the text and fill the third column.
Instructions

KNEW — the information that you knew before reading the text
WOULD LIKE TO KNOW- the information that you would like to know
HAVE KNOWN - the information that you have known after reading the text

/ KNEW WOULD LIKE TO HAVE KNOWN \
KNOW
1
2

N\ J

We with pleasure understand math...

She delights us like a Lotus flower.
Aristotle
Great minds of Greece such as Thales, Pythagoras, Euclid, Archimede,
Apollonius, Eudoxus, etc. produced an amazing amount of first class mathematics.
The fame of these mathematicians spread to all corners of the Mediterranean world
and attracted numerous pupils. Masters and pupils gathered in schools which though
they had few, buildings and no campus were truly centers of learning. The teaching
of these schools dominated the entire life of the Greeks.
Despite the unquestioned influence of Egypt and Babylonia on Greek
mathematicians, the mathematics produced by the Greeks differed fundamentally
from that which preceded it. It was the Greeks who founded mathematics as a

scientific discipline. The Pythagorean School was the most influential in determining
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both the nature and content Greek mathematics. Its leader Pythagoras
founded a community which embraced both mystical and rational doctrines.

The original Pythagorean brotherhood (c. 550—300 B. C.) was a secret
aristocratic society whose members preferred to operate from behind the scenes and,
from there, to rule social and intellectual affairs with an iron hand. Their noble born
Initiates were taught entirely by word of mouth. Written documentation was not
permitted, since anything written might give away the secrets largely responsible for
their power. Among these early Pythagoreans were men who knew more about
mathematics then available than most other people of their time. They recognized that
vastly superior in design and manageability Babylonian base-ten positional
numeration system might make computational skills available to people in all walks
of life and rapidly democratize mathematics and diminish their power over the
masses. They used their own non positional numeration system (standard Greek
alphabet supplemented by special symbols). Although there was no difficulty in
determining when the symbols represented a number instead of a word, for
computation the people of the lower classes had to consult an exclusive group of
experts or to use complicated tables and both of these sources of help were
controlled by the brotherhood.

For Pythagoras and his followers the fundamental studies were geometry,
arithmetic, music, and astronomy. The basic element of all these studies was number
not in its practical computational aspect, but as the very essence of their being; they
meant that the nature of numbers should be conceived with the mind only. In spite of
the mystical nature of much of the Pythagorean study the members of community
contributed during the two hundred or so years following the founding of their
organization, a good deal of sound mathematics. Thus, in geometry they developed
the properties of parallel lines and used them to prove that “the sum of the angles of
any triangle is equal to two right angles”. They contributed in a noteworthy manner to
Greek geometrical algebra, and they developed a fairly complete theory of
proportional though it was limited to commensurable magnitudes, and used it to

deduce properties of similar figures. They were aware of the existence of at least
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three of the regular polyhedral solids, and they discovered the incommensurability of
a side and a diagonal of a square.

Details concerning the discovery of the existence of incommensurable
quantities are lacking, but it is apparent that the Pythagoreans found it as difficult to
accept incommensurable quantities as to discover them. Two segments are
commensurable if there is a segment that “measures” each of them — that is, it

contains exactly a whole number of times in each of the segments.

1.2. Which of these statements are true? Correct the false ones.

1. It was the Egyptians who founded mathematics as a scientific discipline.

2. The Pythagorean School was the most influential in determining both the nature
and content Greek mathematics.

3. There was some difficulty in determining when the symbols represented a number
instead of a word.

4. For Pythagoras the fundamental studies were geometry, arithmetic, music, and
astronomy.

5. Two segments are commensurable if there is a segment that “measures” each of

them.

1.3. Match the following words from the text to form word partnerships, translate

them into Russian.

unquestioned | quantities
written symbols
Greek documentation
special influence
incommensurable alphabet

1.4. Find English equivalents of the following phrases:
-  BBIYUCIIUTCIIbHBIC HABBIKU,

- YMCHBIIUTH YbIO-TO BJIACTD,
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- CucCTeMa MCYHCIICHU,

- CYLICCTBOBAHHNEC HECCOU3MECPHUMBIX KOJIUYCCTB,

-  OBITH YBEPCHHBIM B CYIIICCTBOBAHHNU,

- CXOXue QUrypsi;
- m000il TPEYTOJIbHUK;
- CBOS COOCTBEHHAA,

- yHOpaBisiach OpaTCTBOM;

CBOMCTBA MapaJuICIIbHBIX JIUHUM.

1.5. Find derivates in the text for the following words and add the absent forms.

Explain their meaning in Russian:

Verb Noun Adjective/Adverb
to learn
regular
mystery
computational
Measure

1.6. Put the article (the, a (an)) where it is necessary.

1. It was ... Greeks who founded mathematics as a scientific discipline.

2. ... fame of these mathematicians spread to all corners of ... Mediterranean world

and attracted ... numerous pupils.

3. ... teaching of these schools dominated ... entire life of ... Greeks.

4. Among these early ... Pythagoreans were ...

men who knew more about

mathematics then available than most other people of their time.

1.7. Do the test:

1. Who produced an amazing amount of first class mathematics?
a) Thales, Pythagoras; b) Newton, Euclid;

c) Archimede, Apollo; d) Apollonius, Eugene Onegin.
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2. What civilizations had a great influence on Greek mathematics?
a) Rome and Russia; b) Egypt and Rome;
c¢) Egypt and Babylonia; d) Babylonia and Rome.

3. The ... was the most influential in determining both the nature and content Greek
mathematics.

a) Pythagoras School; b) Pythagorean School;

¢) Pythagorian School; d) Pythagorative School.

4. The original Pythagorean brotherhood (550—300 B. C.) was a secret ... society.

a) poor; b) aristocratic; ¢) mathematical; d) physical.

5. What symbols did the Pythagoreans use in their own system of calculation?

a) points; b) numerals; ¢) Latin alphabet; d) standard Greek alphabet.

6. Pythagorean brotherhood contributed in a noteworthy manner to Greek ... .

a) geometry; b) algebraic geometry; c) algebra; d) geometrical algebra.

7. What did the Pythagoreans discover about a square?
a) the incommensurability of a side and a diagonal;

b) the incommensurability of area and volume;

¢) the incommensurability of a side and a roof;

d) the incommensurability of a diagonal and volume.

8. The Pythagoreans found it as difficult to accept ... quantities as to discover them.

a) uncountable; b) commensurable; ¢) countable; d) incommensurable.

9. What must exist two segments to be comparable?
a) a segment that “describes” each of them;

b) a segment that “covers” each of them;

C) a segment that “denies” each of them;

d) a segment that “measures” each of them.

10. Among the early Pythagoreans were men who knew more about ... .
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a) mathematics; b) life; c) physics; d) geometry.

1.8. Form the plural: mind, mathematician, this, school, doctrine, member, his, man,

person, mass.

1.9. Consult the dictionary and write down the given verbs with their basic
meanings into your vocabulary copybook. Collect the family-related words with the

same root, i.e. nouns, adjectives, adverbs and set phrases in the dictionary.

Model: to relate (v) - related (adj) — relative (n) — relatively (adv) — in (with)

relation to ... (exp).

To calculate To miss To hold

To count To mention To measure
To compete To invent To direct
To record To mean To compute
To provide To found To research

1.10. Write down the summary of the text using phrases from the Attachment I.
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TEXT IIl. FIELDS OF MATHEMATICS

1.1 Fill the first two columns of the table according to the instruction. Then read

the text and fill the third column.

Instructions

KNEW — the information that you knew before reading the text
WOULD LIKE TO KNOW- the information that you would like to know
HAVE KNOWN - the information that you have known after reading the text

-

KNEW

WOULD LIKETO
KNOW

HAVE KNOWN \

1

J

Investment in knowledge always pays the best interest.

Benjamin Franklin

Mathematics can be subdivided into the study of structure, quantity, space, and

change. There are also subdivisions dedicated to exploring links from mathematics to

other fields: to logic, to set theory (foundations), to the empirical mathematics of the

various sciences (applied mathematics), and more recently to the rigorous study of

uncertainty.

The study of quantity begins with numbers, first the familiar natural numbers

and integers ("whole numbers") and arithmetical operations on them, which are

characterized in arithmetic. The deeper properties of integers are studied in number

theory, from which come such popular results as Fermat's Last Theorem.

As the number system is further developed, the integers are recognized as a

subset of the rational numbers ("fractions™). These, in turn, are contained within the
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real numbers, which are used to represent continuous quantities. Real numbers are
generalized to complex numbers.

Discussion of the natural numbers leads to the transfinite numbers, which
formalize the concept of "infinity"”. Another area of study is size, which leads to the
cardinal numbers and then to another conception of infinity: the aleph numbers,
which allow meaningful comparison of the size of infinitely large sets.

Many mathematical objects, such as sets of numbers and functions, exhibit
internal structure. The structural properties of these objects are investigated in the
study of groups, rings, fields and other abstract systems, which are themselves such
objects. This is the field of abstract algebra. An important concept here is that of
vectors, generalized to vector spaces, and studied in linear algebra. The study of
vectors combines three of the fundamental areas of mathematics: quantity, structure,
and space. A number of ancient problems concerning Compass and straightedge
constructions were finally solved using Galois theory.

The study of space originates with geometry — in particular, Euclidean
geometry. Trigonometry is the branch of mathematics that deals with relationships
between the sides and the angles of triangles and with the trigonometric functions; it
combines space and numbers, and encompasses the well-known Pythagorean
theorem. The modern study of space summarizes these ideas to include higher-
dimensional geometry, non-Euclidean geometries and topology. Quantity and space
both play a role in analytic geometry, differential geometry, and algebraic geometry.
Within differential geometry are the concepts of fiber bundles and calculus on
manifolds, in particular, vector and tensor calculus. Within algebraic geometry is the
description of geometric objects as solution sets of polynomial equations, combining
the concepts of quantity and space, and also the study of topological groups, which
combine structure and space. Lie groups are used to study space, structure, and
change. Topology in all its many ramifications may have been the greatest growth
area in 20th century mathematics; it includes point-set topology, set-theoretic
topology, algebraic topology and differential topology. In particular, instances of

modern day topology are metrizability theory, axiomatic set theory, homotopy theory,
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and Morse theory. Topology also includes the now solved Poincaré conjecture and
the controversial four color theorem, whose only proof, by computer, has never been
verified by a human.

To understand and describe change is a common theme in the natural sciences,
and calculus was developed as a powerful tool to investigate it. Functions arise here,
as a central concept describing a changing quantity. The rigorous study of real
numbers and functions of a real variable is known as real analysis, with complex
analysis the equivalent field for the complex numbers.

Functional analysis focuses attention on (typically infinite-dimensional) spaces
of functions. One of many applications of functional analysis is quantum mechanics.
Many problems lead naturally to relationships between a quantity and its rate of
change, and these are studied as differential equations. Many phenomena in nature
can be described by dynamical systems; chaos theory makes precise the ways in

which many of these systems exhibit unpredictable yet still deterministic behavior.

1.2. Make a plan according to the text.

1.3. Which of these statements are true? Correct the false ones.

1. Mathematics can be subdivided into the study of quantity, structure, space, and
change.

2. Understanding and describing number is a common theme in the natural sciences,
and calculus was developed as a powerful tool to investigate it.

3. Trigonometry is the branch of mathematics that deals with relationships between
the shapes and the angles of triangles and with the trigonometric functions; it
combines space and numbers, and encompasses the well-known Pythagorean
theorem.

4. The study of quantity starts with numbers, first the familiar natural numbers and
integers and arithmetical operations on them, which are characterized in arithmetic.

5. Many mathematical objects, such as sets of numbers and functions, exhibit internal
form.
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1.4. Match the following words from the text to form word partnerships, translate

them into Russian.

internal change
unpredictable comparison
fiber structure
meaningful bundle

rate of behavior

1.5. Find English equivalent of the following phrases:

- 1ICJI0€ YHUCIO;

-  TOYHOC A0KA3aTCIIbCTBO,

- OCECKOHEYHOE MHOXKECTBO);

- MHOXECTBO (PyHKIUH;

- BKJIIOYATh B ceOs,;

- CTOPOHBI U YIJIBI TPEYTOJIbHHUKA,

-  MY3bIKa IJIA OYIIH,

- MPOCTPAHCTBO (HYHKIIMMA.

1.6. Find word combinations with the following words from the text.
1. empirical

2. applied

3. polynomial

4. continuous

5. structural

6. natural
7. equivalent
8. quantum
9. differential

10. general
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1.7. Choose one sentence from the Text and make up 5 types of questions to it.

Model: Many trends and traditions in this search are mixed.

Q1 (General): Are many trends and traditions in this search mixed?

Q2 (Alternative): Are many trends and traditions in this search mixed or combined?
Q3 (Tag): Many trends and traditions in this search are mixed, aren’t they?

Q4 (Special): Where are many trends and traditions mixed?

Q5 (To the subject): What in this search is mixed?

1.8. Do the test:
1. The deeper properties of integers are studied in number theory, from which come

such popular results as Fermat's ... Theorem.
a) Third; b) Last; c) First; d) Second.

2. Many mathematical objects, such as sets of ... , exhibit internal structure.
a) figures and numbers; b) shapes and functions;

¢) numbers and functions; d) functions and space.

3. ... both play a role in analytic geometry, differential geometry, and algebraic
geometry.
a) space and shape ; b) quantity and figures; c) quantity and space; d) quantity and

numbers.

4. Real numbers are generalized to ... numbers.
a) complex; b) simple; ¢) “whole” ; d) - .
5. Functional analysis focuses attention on ... of functions.

a) type; b) mode; c) structure; d) spaces.

6. The modern study of space generalizes these ideas to include higher-dimensional
geometry, non-Euclidean geometries and ... .

a) arithmetic; b) Euclidian geometries; c) topology; d) analysis.

7. Topology also includes the now solved Poincaré conjecture and the controversial

four color theorem, whose only proof, by computer, has never been ... .
20



a) checked by a computer; b) proven by a human;

¢) verified by a human; d) analyzed by a human .

8. Within ... geometry is the description of geometric objects as solution sets of
polynomial equations.

a) algebraic; b) Euclidean; c) analytic ; d) differential .

9. Many phenomena in nature can be described by ... systems.

a) similar; b) dynamical; c) static; d) different.

10. Another area of study is ... , which leads to the cardinal numbers and then to
another conception of infinity.
a) size; b) shape; c) form; d) space.

1.9. Translate from Russian into English.

MareMaTtuka — 3TO HayKa O 4YMCJAaX M KOJUYECTBaX, O CTPYKTypax, MOPSAKax H
OTHOLIEHUSX, YTO B Hee BXOIAT apudMeTuka M airedpa, TEOMETpUs U
TPUTOHOMETPHUS, U T.J. MaremaTHKa B OTIMYHUE OT €CTECTBEHHBIX HAyK, U3ydacT HE
ABJIICHHUSI TPUPOJBI, a JIOTUYECKHE IMIOCTPOEHUS, II03TOMY HKCIIEPUMEHTHI B
MaTE€MaTHUKE SIBJIAIOTCS HE MCHBITAHWMEM NPUPOAbI, a HCHBITAHHUEM THIOTE3 B
ycioBusX Joruku. Cuer crtas HadajoM MaTeMatuku. Jlrogm ¢ MareMaTukoiu
CTAJIKUBAIIUCH C TaBHUX BpeMeH. Hanpumep, 4ToObI onpenenuts, kto Ooraue? Mium y
Koro OoJsbiie ckoTa? PogoHavuansHUKaMu MaTeMaTHKU TIpU3HaHbI Tpeku (6—4 BB. 110
H.3.). MaremaTuka nenuiach Ha apudMeTuky u jJoructuky. B Cpeanue Beka (0KoJIO
400-1100) ypoBeHb MaTEMaTUYECKOTO 3HAHUSI HE TOJHUMAJICS BbIIIE apru(METUKH,
HO B&XKHBIM pAa3JejIOM MaTeMaTUKW B TOT IMEPHUOJ CUMTAJach acrtpojorusd. B
3anaagnoii EBpone B 16 Beke ObUTM BBEAECHBI B OOpallleHUE JOECATUYHBIE APOOHU U
nmpaBuia apudMeTHuecKux AeUCTBUU ¢ HUMU. B Hadame 19 Beka maTeMaTHKOB
MpoJIoJKaja 3aHMMaTh OCHOBHAs 3ajaya anreOpbl — MOMCK OOIIEro pelieHHs
anredpanyeckux ypaBHeHUH. Hu oAMH MaTeMaTHK CEerofHs HE MOXKET HaJesTbCs

3HaTh OOJIBIIIE TOIr'0, 4TO MPOUCXOAUT B OUCHb MAJICHBKOM YT'OJIKC HAYKH.

1.10. Write down the summary of the text using phrases from the Attachment I.
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TEXT IV. MATHEMATICAL PROBLEMS

1.1. Fill the first two columns of the table according to the instruction. Then read
the text and fill the third column.
Instructions

KNEW - the information that you knew before reading the text
WOULD LIKE TO KNOW- the information that you would like to know
HAVE KNOWN - the information that you have known after reading the text

/ KNEW WOULD LIKETO HAVE KNOWN \
KNOW

1

2

_ Y,

Every solution breeds new problems.

Murphy's law

Part I. Mathematical problems

(an extract from the lecture of D. Hilbert, Paris 1900)

History teaches the continuity of the development of science. We know that
every age has its own problems, which the following age either solves or casts aside
as profitless and replaces by new ones. If we would obtain an idea of the probable
development of mathematical knowledge in the immediate future, we must let the
unsettled questions pass before our minds and look over the problems which the
science of today sets and whose solution we expect from the future. To such a review

of problems the present day, lying at the meeting of the centuries seems to be well
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adapted. For the close of a great epoch not only invites us to look back into the past
but also directs our thoughts to the unknown future.

The deep significance of certain problems for the advance of mathematical
science in general and the important role which they play in the work of the
individual investigator are not to be denied. As long as a branch of science offers an
abundance of problems, so long is it alive; a lack of problems foreshadows extinction
or the cessation of independent development. Just as every human undertaking
pursues certain objects, so also mathematical research requires its problems. It is by
the solution of problems that the investigator tests the temper of his steel; he finds
new methods and new outlooks, and gains a wider and freer horizon.

It is difficult and often impossible to judge the value of a problem correctly in
advance; for the final award depends upon the gain which science obtains from the
problem. Are whether there general criteria which mark a good mathematical
problem? An old French mathematician said: "A mathematical theory is not to be
considered complete until you have made it so clear that you can explain it to the first
man whom you meet on the street." This clearness and ease of comprehension, here
insisted on for a mathematical theory, | should still more demand for a mathematical
problem if it is to be perfect; for what is clear and easily comprehended attracts, the
complicated repels us.

Moreover a mathematical problem should be difficult in order to entice us, yet
not completely inaccessible, lest it mock at our efforts. It should be to us a guide post
on the mazy paths to hidden truths, and ultimately a reminder of our pleasure in the
successful solution.

The mathematicians of past centuries were accustomed to devote themselves to
the solution of difficult particular problems with passionate zeal. They knew the
value of difficult problems. For example, the "problem of the line of quickest
descent,”" proposed by John Bernoulli. Experience teaches, explains Bernoulli, that
lofty minds are led to strive for the advance of science by nothing more than by
laying before them difficult and at the same time useful problems, and he therefore

hopes to earn the thanks of the mathematical world by following the example of men
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like Mersenne, Pascal, Fermat, Viviani and others and laying before the distinguished
analysts of his time a problem by which, as a touchstone, they may test the value of
their methods and measure their strength. The calculus of variations owes its origin to

this problem of Bernoulli and to similar problems.

1.2. Put the statements in the right order.

1. Mathematics helps to find solutions to various problems.

2. The solution of the problem depends on the perspective of privilege that will get
the science.

3. There are different problems in each time of our life.

4. Mathematical problem should be difficult in order to entice us.

5. Lack of problems foreshadows extinction or the cessation of independent

development.

1.3. Match the words opposite in meaning.

1. difficult a. mess

2. clearness b. starting

3. problem c. independent

4. lack d. well-known

5. dependent e. easy

6. final f. prevent

7. order g. secondary

8. help h. plenty

9. general I. misunderstanding
10. unknown J. solution

Part II. The solution of mathematical problems
(Friedrichs, K.O. "Mathematical aspects of flow problems of hyperbolic type)
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To solve a mathematical problem meant to find its complete numerical
solution. Gradually it became clear that such explicit solutions are possible only in
exceptional cases, that in general one must be satisfied with a scheme by which the
solution may be determined approximately, though with any desired accuracy.
Something quite different is very frequently offered as the solution of a mathematical
problem, namely, a representation of the solution in terms of the data of the problem;
although it is in principle possible to devise a scheme for numerical calculation from
such a representation, the question remains: What actually is the solution?
Mathematicians, in their search for representations of solutions, often modified the
meaning of “solution” even further: to solve a problem is simply to prove the unique
existence of solution.

A mathematical problem which possesses a unique solution is referred to as
correctly posed or formulated. The way in which a large class of mathematical
problems posed is never questioned. These problems are mostly of a standard, rather
regular, type. Doubts arise, however, when the actual physical problem is replaced by
an idealized problem. Such idealized problems may be considered as limiting cases of
actual problems, arising when, for example, the domain is extended to infinity, forces
are concentrated on surfaces, lines or points, or terms in the equations are simply
omitted as insignificantly small. To the understanding of such idealized problems,
purely mathematical existence and uniqueness considerations may still make valuable
contributions.

As it is often emphasized, not only existence and uniqueness, but also a third
abstract property of the solution should be required of the problem if it is to be called
correctly posed: the property of continuous dependence on the data. Since physical
data are not given with absolute precision, the mathematical problem is certainly not
the appropriate expression of an actual physical situation if an arbitrarily small
variation of the data may have a finite effect on the solution, or may destroy its
existence or uniqueness. If the solution does not depend continuously on the data, it

may be called unstable. There are important problems, which possess solutions only
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for exceptional values of the data; thus the solutions do not depend continuously on

the data even when they exist.

1.4. Which of these statements are true? Correct the false ones.

1. The mathematicians of past centuries were not accustomed to devote themselves to
the solution of difficult particular problems.

2. The deep significance of certain problems for the advance of mathematical science
in general and the important role which they play in the work of the individual
investigator are denied.

3. It is difficult and often impossible to judge the value of a problem correctly in
advance.

4. A mathematical problem should be simple in order to entice us.

5. To solve a mathematical problem meant to find its complete numerical solution.

6. Existence and uniqueness of the problem should be required if it is to be called
correctly posed.

7. The mathematical problem is the appropriate expression of an actual physical
situation.

8. If the solution depends continuously on the data, it may be called unstable.

1.5. Match the following words from the text to form word partnerships, translate

them into Russian.

unsettled science
individual calculation
branch existence
abundance of property
hidden values
numerical investigator
unique problems

a third abstract questions
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exceptional truths

1.6. Find English equivalent of the following phrases:
-  Pa3BUTHC HayKI/I,
- IIOJIYYMTbH IIPCIACTABIICHHUC,
- o0umnue poOJieMm;
-  HIpcaABCIIATb BBIMI/IpaHI/IC;
- IIPEKpalICHHUE CaMOCTOATCIBPHOTO pa3sBUTH,
- CyauThb O BCJIMUHHCE,
- JICTKOCTH IIOHMMAaHU,
- JIMHUA HaHCKopeﬁHIGFO CIIyCKa,

- CTPEMUTBCA BIEPET;

CBOWCTBO HENPEPHIBHOW 3aBUCUMOCTH.

1.7. Match the following terms with definitions and translate them into Russian.

a. algebra 1. a physical quantity having magnitude
and direction, represented by a directed
arrow indicating its orientation in space

b. triangle 2. a step by step procedure by which an
operation can be carried out
c. arithmetic 3. a proposition that is not actually

proved or demonstrated, but is considered
to be self-evident and universally
accepted as a starting point for deducing
and inferring other truths and theorems,
without any need of proof

d. coordinate 4. the ordered pair that gives the location
or position of a point on a coordinate
plane, determined by the point’s distance
from the x and y axes

e. axiom 5. the part of mathematics that studies
quantity, especially as the result of
combining numbers (as opposed to
variables) using the traditional operations

27




of addition, subtraction, multiplication

and division
f. algorithm 6. a polygon with three edges and

three vertices, e.g. a triangle with
vertices A, B, and C is denoted A ABC

g. vector 7. a branch of mathematics that uses
symbols or letters to represent variables,
values or numbers, which can then be
used to express operations and
relationships and to solve equations

1.8. Do the test:
1. It is by the solution of problems that the investigator ... the temper of his steel.

a) tests; b) analyzes; c) evaluates; d)reviews .

2. It is difficult and often impossible to judge ... correctly in advance.
a) the relevance of the problem; b) the significance of the problem;

c) the value of problem ; d) the importance of problem.

3. The deep ... of certain problems for the advance of mathematical science in
general and the ... role which they play in the work of the individual investigator are
not to be denied.

a) importance, essential; b) meaning, quite important;

c) value, significant; d) significance, important .

4. Who said the following "A mathematical theory is not to be considered complete
until you have made it so clear that you can explain it to the first man whom you
meet on the street.”

a) ancient mathematician; b) modern mathematician;

c) old French mathematician; d) John Bernoulli .

5. Mathematical problem should be a ... post on the mazy paths to hidden ... .

a) conductor, validity; b)guide, truths ; c)leader, accuracy ; d)direct, true .

6. To solve a mathematical problem meant to find its ... ... solution.
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a) full numerical; b) entire numeral; c)total numerical ; d)complete numerical.

7. What actually is the solution? To solve the problemis ... .
a) to deny the existence of solution; b) to prove the unique existence of solution;

c)to prove the existence of equation ; d)to confirm the existence of solution .

8. Idealized problems may be considered as ... cases of actual problems.

a) limit; b) restrictive; c) limiting; d)finite .

9. The solution do not depend continuously on the ... even when they exist.

a) information; b) data; c) evidence; d) facts.

10. If the solution does not depend continuously on the data, it may be called ... .

a) unstable; b) unbalanced; c) irregular; d) unsteady.
1.9. Translate from Russian in to English.
®dunocodrl U MaTeMaTUku (4acTh 1)

OIHOBPEMEHHO C pa3BUTHEM MaTEMATUKU MOSIBUIUCH METOJOJIOTHYECKHUE U
¢bunocodpckue Tpynel o Hayke. [IpumMepoM MOXKET CIYyXKHUTh Kiaccuukaus
I'emuHnyca, rpeueckoro acTpoHoMa U Matrematuka 1 B. 10 H.3. OH cuuTal, 4TO HayKa
y>K€ HaKOTIMJIA IOCTATOYHO PA3HOOOPA3HBIX CBEJCHUIN BO MHOTHX 00JIACTSIX.

CornacHo M3y4YeHUIO APHUCTOTENS, MaTEMaTHUKa M3y4daeT CBOMCTBA, KOTOpbIC
MOYXHO «a0CTparupoBaTh» OT 00BEKTOB (uznmdeckoro mupa. Kpome toro, kak u Bce
HayKH, OCHOBBIBAIOIMECS HA J0KA3aTeJIbCTBAX, OHA CTPOUTCS HA OIPEIEICHHBIX
MpUHLNNAX, TaK YTO OJIHA HayKa MpEeAnojaraeT CYyIIECTBOBaHUE IPYrou, ojaHa
MOAUYUHSETCS JOpPYyrod, Kak TroBopuwia ApucTtorenb. Tak, HampuMmep, OINTHUKA
«MOIUYUHSIETCS» TreoMeTpuu. UYTO TOBOPUT O CYIIECTBOBAHUM  JIOTUYECKHU
YHOPSAOUCHHON MepapXuu HayK. Takyro HepapXxuio clieayeT OTJIu4aTh OT MPUHSTOTO
y TpPEUECKHMX YUYEHBIX NPOTHUBONOCTAaBIEHUS 'mpakTudyeckou" u  "uuctoi"
MaremaTuku. [lo ApucToTento, TOJBKO TMOCIEAHSS 3aCTy>KUBAaeT TOrO, YTOOBI €€

BKJIIOUMJI B CBOOOTHOE 0OpazoBaHue. «bbITh CBOOOHBIMY 371€Ch CaAMOIICITb.
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HckyccTBO  NpuyKpalluBaTh — OJEPKMBAET BEpX  HaJX  [parMaTu3MoM
TEXHUYECKUX pacyeTroB: HaykKa JUid HayKM CTAHOBHUTCS BbICIIEH (OpMOil
nestenbHocTU. [lo [InatoHy, MaTemMaTuka BapBapoOB — KaKOTrO Obl BBICOKOT'O YPOBHS
pa3BUTUSl HE JOCTHUIJIA MX LMBWIM3ALMAg — ObUIA BCEro JMIIb HCKYCCTBOM, HE
OCBOOOKIACHHBIM OT IyT HEOOXOAUMOCTH. ['pedeckast ¢punocodust coeuHmIa, TAKUM
o0pa3oM, TOHATHA, MPUHAJIEKAIINE K Pa3IWYHBIM cpepaM — METOAMYECKON u
dbunocodckoil.

B TpakTarax mo onTHke M aCTPOHOMHUHU MPUMEHSIUCH MPUHLHUIIBI TEOMETPUH,
IOCKOJIBKY € TIOMOIIBIO JE€AYKTUBHOI'O METOAA MOXKHO OBLIO JIETKO OOOWTH BCE, YTO
IIPEACTABIBUIOCH KHATIIAIHBIM» U «IIpaKTHYeCKUM». [IpaBaa, ocraercs HESICHBIM, Kak
caMd MaTE€MaTUKH OTHOCHJIMCh K TaKOMY OIPENENICHUI0 CBOETO poja 3aHATHM.
Kpome TOro, He cienyeT NEpPEeHOCHTh COBPEMEHHOE IIOHATHE «UYHUCTON» H
«MPUKIIATHON» MAaTeMaTUKH Ha «HEBEIIECTBEHHYIO» U «HAIJISAHYI0» MAaTEMaTHUKY
JIPEBHUX, TAK KAK OHU HE COBMAJAIOT.

['oBops 00 naeane «OECKOPHICTHONY» HayKH, HENIb3sl HE 3aTPOHYTh MpoOIeMy
MOTHBAllMA Pa3BUTHS MATEMATUKHU. 37€Chb HYXHO pa3iNyaTh SIBJICHUS, WUTPABIIUE
pOJIb BHEUTHUX (DaKTOPOB, OT TE€X, KOTOPbIE MOKHO Ha3BaTh BHYTPEHHUMU. B nepBoii
rpynne cieayeT BbIICIUTh ONTUKY U aCTPOHOMUIO, KOTOPHIE Mbl OTHOCUM K (PU3HKE.
A yuyeHble NIPEBHOCTHM OTHOCWJIM K oOsiactu MareMatuku. Crofa k€ OTHOCHUTCSA

CTaTUKa, YUYCHHC O paBHOBCCHHU.

1.10. Write down the summary of the text using phrases from the Attachment I.
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TEXT V. COMPASS AND CONSTRUCTIONS

1.1 Fill the first two columns of the table according to the instruction. Then read
the text and fill the third column.

Instructions

KNEW - the information that you knew before reading the text
WOULD LIKE TO KNOW- the information that you would like to know
HAVE KNOWN - the information that you have known after reading the text

-

KNEW

WOULD LIKE TO
KNOW

HAVE KNOWN \

1

J

Avoiding the phrase **I don’t have time..."",

will soon help you to realize that you do have the time needed

for just about anything you choose to accomplish in life.

Bo Bennett

A “construction” is drawing geometric figures with a high degree of accuracy.

The construction performed constitutes both a proof of the existence of a geometric

object and the solution of the problem. The ancient Greeks were convinced that all

plane figures can be constructed with a compass and a straightedge alone. Their

methods of bisecting a line and an angle are ingenious and hard to improve on. They

worked with all numbers geometrically. A length was chosen to represent the number

1, and all other numbers were expressed in terms of this length. They solved

equations with unknowns by series of geometric constructions. The answers were line

segments whose length were the unknown value sought. The Greeks imposed the
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restrictions of straightedge and compass for the construction of the problems. It is
supposed that this tradition was started by Plato Greece’s greatest philosopher. He
claimed that more complicated instruments called for manual skill unworthy of a
thinker. The Greeks failed to obtain the solution of the famous problems under the
restrictions specified not due to the lack of ingenuity of the geometers. The Greeks’
persistent efforts to find compass-and-straightedge ways of trisecting an angle,
squaring the circle and duplicating the cube were not futile for almost 2000 years.
The Greeks made great math discoveries on the way. The desire to gain full
understanding of the theoretical character of the problems inspired many great
mathematicians- among them Descartes, Gauss, Poncelet, Lindemann — to mention
but a few. The long years of labor on these “impractical”, “worthless” problems
indicate the care, patience, persistence and rigor of mathematicians in their attempts
to perform the constructions and justify them theoretically. The problems did not
exhaust themselves. Even nowadays some authors of the scientific papers issued
“solutions” containing some fallacies. The search for the rigorous solution resulted in

great discoveries and novel developments in mathematics.

1.2. Which of these statements are true? Correct the false ones.

1. The ancient Egyptians were convinced that all plane figures can be constructed
with a compass and a straightedge alone.

2. The Greeks succeeded to obtain the solution of the famous problems under the
restrictions specified not due to the lack of ingenuity of the geometers.

3. The problems did not exhaust themselves.

4. The construction constitutes a proof of the existence of a geometric object.

5. The Greeks imposed the restrictions of straightedge and compass for the

construction of the problems.

1.3. Match the following words from the text to form word partnerships, translate

them into Russian.

to bisect value

unknown papers
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equations with solution

scientific a line and an angle

rigorous unknowns

1.4. Find English equivalents of the following phrases:
- BBICOKAasd CTCIICHb TOYHOCTH,
- CJIOKHO JO0Ka3aThb,
-  OTCYTCTBHC I/I306peTaTeJ'IBHOCTI/I;
- CTpPOroCTtb MaTCMAaTUKH,
- IJI0CKuE QUTYpHI;
- KBajgparypa Kpyra,
- IIOIIBITKH OTBICKATD,
- TOJY4YHUTb ITIOJIHOC HpeI[CTaBJ'ICHI/Ie;

- J0Ka3aTCJIbCTBO CYIICCTBOBAHM,

000CHOBAaTh TEOPETUYECKH.

1.5. Do the test:
1. A *“...” is drawing geometric figures with a high degree of accuracy.

a) creation; b) arrangement; c) construction ; d)structure .

2. The ancient ... were convinced that all plane figures can be constructed with a
compass and a straightedge alone.

a) Greeks; b) times; ¢) Pythagoreans; d) Babylonians.

3. Greeks’ methods of bisecting a line and an angle are ... and hard to improve on.

a) important; b) great; c) original; d) ingenious.

4. The Greeks ... to obtain the solution of the famous problems under the restrictions
specified not due to the lack of ingenuity of the geometers.

a) succeeded; b) failed; c) were not able; d) cannot.

5. The Greeks’ efforts to find compass-and-straightedge ways of trisecting an angle,

squaring the circle and duplicating the cube were not futile for almost ... .
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a) 200 years; b) 100 years; c¢) 1000 years; d) 2000 years.

6. A length was chosen to represent the number ... , and all other numbers were
expressed in terms of this length.
a)2;b)3;c)1;d)4.

7. The desire to gain full understanding of the ... ... of the problems inspired many
great mathematicians.
a) practical character; b) mathematical character;

c) theoretical and practical character; d) theoretical character.

8. The search for the ... ... resulted in great discoveries and novel developments in
mathematics.
a) accurate solution; b) rigorous solution ;

c) strict decision; d) rigorous decision.

9. Nowadays some authors of the scientific papers issued “solutions” containing
some ... .

a) fallacies; b) mistakes; c) false conclusions; d) reliable results.

10. Who of these great mathematicians are mentioned in the text?
a) Descartes, Poncelet, Lindemann; b) Descartes, Gauss, Poncelet;

¢) Lindemann, Descartes, Gauss; d) Gauss, Lindemann, Descartes, Poncelet.
1.6. Translate from Russian in to English.
®dumnocodsl 1 MAaTEMAaTUKH (Y4acTh 2)

Uto HaM u3BECTHO O "BHyTpeHHEW" MoTuBanuu? MoXHO MOnMpoOOBaTh HAUTH
ee Ompe/esiCeHUe B MPEIUCIOBUSIX, KOTOPHIMU MaTeMaTUKH, HauuHasg ¢ Apxumesna,
npeaBapsuid CBoM counHeHus. OKas3bIBaeTCs, YTO «OECKOPBICTHBIE)» HCCIICIOBAHUS
BOBCE HE IUIOJ TPEYECKOro CTepeoTurna MbinuieHuss. OHU  OpeAnoiaraloT
CYLLIECTBOBAHME  HEKOEro  COOOLIECTBA  MaTeMaTHUKOB, KOTOpbIE  CJIEAYIOT

YCTAaHOBJICHHBIM HOpMaM.
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[Ipexne Bcero, 3T y4€HbIE CUMTAIOT HYKHBIM ONIPaB/IbIBATHCS B TOM, UTO OHU
3aHUMAIOTC HAyKOW paad HAayKd, UM JTO Ka)K€TCsl BIIOJHE €CTECTBEHHbIM. B
Jy4IIeM CIydae OHH JIUIIh YTOYHSIOT, TOYeMYy BHIOpaT MMEHHO MaTEeMaTHKY, a HE
bu3uKy M Teosioruto. Maremaruka 0oJiee JOCTOBEpHA U CTPOTa, €€ peaMET Ooliee
«IOCTOSTHEH», YeM (hH3HUKa, U 00JIee «TOCTYIIEH», YeM TEeOJIOTHSI.

B JlpeBHei ['peninn MmaTeMaTUKU COCTABIISIIIM CBOETO POJA «MEXKIYHAPOIHOE)
COOOIIIECTBO, YJIEHBI KOTOPOro OBLIM paccesHbl 1Mo Bcemy Cpeau3eMHOMOpPBIO: B
I'petiun, Manoii Azuu, Erunte u Ha Cunuinuu. OHU TOAJIEPKUBAIA JTUYHBIC
KOHTaKThl 1 OOMEHHMBAJIUCh CBOMMH paboTamu. [Ipexie Bcero, yueHble CTPEMUIIUCH
nepenaTh KoJuleraM CBOM 3aJlauM, HAWTH PEIICHUs TeX 3aj]ay, KOTOPbIE MPUCHLIAIN
WM, WIK TIOJIBEPTHYTh KPUTUKE HEYJAUHbIC PEIICHUS, MPEJI0KEHHbIC APYrUMU. Tak,
HEKOTOpBIC M3 HUX MPUOOPETANTM OOIICITPU3HAHHBIN aBTOPUTET: UM IPUCHIIAIN HA
OT3bIB HAYYHBIE TPY/IbI, OHU, B CBOIO OUEPE/b, PACCHLIATN UX CAMBIM, IO UX MHEHHUIO,
noctoHbeiM. [lonaganuce cpenu HUX W CaMO3BaHIbI, HO pa300jayuTh OOMaH OBLIO
JIETKO: UM TIpeJijiaraiy 3ajaady, He UMEIOIIYIO PEIICHUS, 2 OHU YBEPSJIU, UTO PEIINIIN
ee. KoHeuHO, Takie KOHTAKThI OCTaBAIUCH CYTy0O JIMYHBIMU, OHU COBCEM HE MOXO0XKHU
Ha OTHOUICHMS, KOTOPBIE CKJIAJBIBAIOTCS MEXIY YYECHBIMH B paMKaX COBPEMEHHBIX
WHCTUTYTOB.

«beckopbICTHas» Hayka, TakKMuM OOpa3oM, CBSI3bIBAJIACH C CYIIECTBOBaHUEM
HEKOEW TpYIIbl, BHYTPH KOTOPOM 11apUJIO COTMIEPHUUYECTBO, HAIIOMUHAIOIIEE TO, YTO
MPOUCXOJIUT CPEU COBPEMEHHBIX Y4YEHBbIX. BrpoueM, Takoe cpaBHEHUE HE BIIOJHE
MIPAaBOMEPHO, CIIMIIKOM YK€ OIMyTHMa pa3HHUIla MacIITabOB 3THUX COOOIIECTB: B
AMOXY DJJUIMHU3MA YHCJIO YYCHBIX, OCOOCHHO MAaTEMaTHKOB, HE IPEBBIIIAJIO
HECKOJIbKUX COTeH. Bo BpeMs pumckoro BiaabluectBa Jyuiiue aBTopsl (IITonemei,
[Tanm) 3aHUMaNMKCh yKE€ TOJBKO YTOYHEHHEM TIOJYYCHHBIX PpE3yJIbTaTOB.
CornepHUYECTBO U TOMCK HOBOTO YIUIM B MPOUIJIOE BMECTE C MOPOAMBIIEH HX

JMOXOMU.

1.7. Write down the summary of the text using phrases from the Attachment 1.
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PART Il. GLOSSARY OF SOME MATHEMATICAL TERMS

Task: Read the definitions and guess what the term is in each section. Write down
the terms and make your own Glossary.
A

:a branch of mathematics that uses symbols or letters to represent
variables, values or numbers, which can then be used to express operations and

relationships and to solve equations

- a combination of numbers and letters equivalent to a phrase in

language, e.g. X + 3x - 4

: @ combination of numbers and letters equivalent to a sentence

in language, e.9. y =x?+ 3x - 4
- a step by step procedure by which an operation can be carried out

. pairs of numbers for which the sum of the divisors of one
number equals the other number, e.g. 220 and 284, 1184 and 1210

: grounded in the rigorous formulation of calculus, analysis is

the branch of pure mathematics concerned with the notion of a limit (whether of a

sequence or of a function)

: the figure formed by two rays, called the sides of the angle, sharing a

EL
common endpoint, called the vertex of the angle, e.g. =

: the part of mathematics that studies quantity, especially as the result of

combining numbers (as opposed to variables) using the traditional operations of
addition, subtraction, multiplication and division (the more advanced manipulation of

numbers is usually known as number theory)


https://en.wikipedia.org/wiki/Ray_(geometry)
https://en.wikipedia.org/wiki/Vertex_(geometry)

- is anything that is similar but not exactly equal to something else, e.g.
n = 3,14

: the quantity that expresses the extent of atwo-dimensional figure

!

or shape, or planar lamina, in the plane, e.g. (the area of rectangle)

: property (which applies both to multiplication and addition)

by which numbers can be added or multiplied in any order and still yield the same

value, e.g. (@+b)+c=a+ (b +c) or (ab)c = a(bc)

:a line that the curve of a function tends towards as the independent
variable of the curve approaches some limit (usually infinity) i.e. the distance

between the curve and the line approaches zero

a proposition that is not actually proved or demonstrated, but is
considered to be self-evident and universally accepted as a starting point for deducing

and inferring other truths and theorems, without any need of proof
B

n: the number of unique digits (including zero) that a positional numeral
system uses to represent numbers, e.g. base 10 (decimal) uses 0, 1, 2, 3,4,5,6, 7,8
and 9 in each place value position; base 2 (binary) uses just 0 and 1; base 60

(sexagesimal, as used in ancient Mesopotamia) uses all the numbers from 0 to 59; etc

> a popular interpretation of probability which evaluates the

probability of a hypothesis by specifying some prior probability, and then updating in

the light of new relevant data
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. a one-to-one comparison or correspondence of the members of two sets,
so that there are no unmapped elements in either set, which are therefore of the same

size and cardinality

- a polynomial algebraic expression or equation with just two terms, e.g.

2x3 - 3y = 7; X% + 4x; etc
C

( ): a branch of mathematics involving derivatives

and integrals, used to study motion and changing values

: an extension of calculus used to search for a function which

minimizes a certain functional (a functional is a function of a function)

: numbers used to measure the cardinality or size (but not the

order) of sets - the cardinality of a finite set is just a natural number indicating the
number of elements in the set; the sizes of infinite sets are described by transfinite

cardinal numbers, ¥, (aleph-null), ¥; (aleph-one), etc.

- a pair of numerical coordinates which specify the position of a

point on a plane based on its distance from the two fixed perpendicular axes (which,

with their positive and negative values, split the plane up into four quadrants)

: the factors of the terms (i.e. the numbers in front of the letters) in a
mathematical expression or equation, e.g. in the expression 4x + 5y?+ 3z, the

coefficients for x, y? and z are 4, 5 and 3 respectively

: the study of different combinations and groupings of numbers, often used
in probability and statistics, as well as in scheduling problems and Sudoku puzzles

: the study of mathematical models and dynamical systems

defined by iteration of functions on complex number spaces
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a number expressed as an ordered pair comprising a real

number and an imaginary number, written in the form a + bi, where a and b are real

numbers, and i is the imaginary unit (equal to the square root of -1)

: a number with at least one other factor besides itself and one,

I.e. not a prime number

: the section or curve formed by the intersection of a plane and

a cone (or conical surface), depending on the angle of the plane it could be an ellipse,

a hyperbola or a parabola

- a fraction whose denominator contains a fraction, whose

denominator in turn contains a fraction, etc.

: the ordered pair that gives the location or position of a point on a

coordinate plane, determined by the point’s distance from the X and y axes, e.g. (2,
3.7)or (-5, 4)

- a plane with two scaled perpendicular lines that intersect at

the origin, usually designated x(horizontal axis) and y (vertical axis)

: @ measure of relationship between two variables or sets of data, a positive
correlation coefficient indicating that one variable tends to increase or decrease as the
other does, and a negative correlation coefficient indicating that one variable tends to

increase as the other decreases and vice versa

- a polynomial having a degree of 3 (i.e. the highest power is 3),

of the form ax® + bx? + cx + d= 0, which can be solved by factorization or formula to

find its three roots
: the action of finding the number of elements of a finite set of objects

- a deliberate process that transforms one or more inputs into one or more

results, with variable change


https://en.wikipedia.org/wiki/Finite_set

a term with several related but distinct meanings, e.g. in
general mathematics, a correspondence is an ordered triple (X,Y,R), whereRis

a relation from Xto Y
D

:a real number which expresses fractions on the base 10

standard numbering system using place value, e.g. 3710 = 0.37

- a type of reasoning where the truth of a conclusion necessarily

follows from, or is a logical consequence of, the truth of the premises (as opposed to

inductive reasoning)

: a measure of how a function or curve changes as its input changes, i.e. the
best linear approximation of the function at a particular input value, as represented by
the slope of the tangent line to the graph of the function at that point, found by the

operation of differentiation

: an equation that expresses a relationship between a function

and its derivative, the solution of which is not a single value but a function (has many

applications in engineering, physics economics, etc.)

: the operation in calculus (inverse to the operation of integration) of

finding the derivative of a function or equation

. property whereby summing two numbers and then multiplying

by another number yields the same value as multiplying both values by the other

value and then adding them together, e.g. a(b +c) =ab + ac
E

: @a member of, or an object in, a set
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- a plane curve resulting from the intersection of a cone by a plane that

looks like a slightly flattened circle (a circle is a special case of an ellipse)

( ) - a set that has no members, and therefore has zero size,

usually represented by {} or @

. the relationship between expressions that represent the same value or
mathematical object, e.g. the equality between Aand Bis written A=B, and

pronounced A equals B

-a statement of an equality containing one or more variables, e.g.

Ax’+Bx+C=y

: the amount predicted to be gained, using the calculation for

average expected payoff, which can be calculated as the integral of a random variable
with respect to its probability measure (the expected value may not actually be the

most probable value and may not even exist, e.g. 2.5 children)

: the mathematical operation where a number (the base) is multiplied by
itself a specified number of times (the exponent), usually written as a superscript a",

where a is the base and n is the exponent, e.g. 43 =4 x4 x 4
F

: a number that will divide into another number exactly, e.g. the factors of
10arel,2and5

. the product of all the consecutive integers up to a given number (used to
give the number of permutations of a set of objects), denoted by n!, e.g. 5! =1x2x 3
X4 x5=120

: prime numbers that are one more than a power of 2 (and
where the exponent is itself a power of 2), e.g. 3 (21 + 1), 5 (22 + 1), 17 (2* + 1), 257
(28 + 1), 65,537 (216 + 1), etc



https://en.wikipedia.org/wiki/Equality_(mathematics)
https://en.wikipedia.org/wiki/Variable_(mathematics)

:a method of approximating the derivative or slope of a

function using approximately equivalent difference quotients (the function difference

divided by the point difference) for small differences

- a set that has a finite number of elements, e.g. {2, 4, 6, 8, 10}

. arule or equation describing the relationship of two or more variables or

quantities, e.g. A = ztr?

- a way of writing rational numbers (numbers that are not whole numbers),
also used to represent ratios or division, in the form of a numerator over a

denominator, e.g. % (a unit fraction is a fraction whose numerator is 1)

- a self-similar geometric shape (one that appears similar at all levels of
magnification) produced by an equation that undergoes repeated iterative steps or

recursion

- a relation or correspondence between two sets in which one element of the
second (codomain or range) set f(X) is assigned to each element of the first (domain)
set x, e.g. f(X) =x%ory = x?assigns a value to f(x) ory based on the square of each

value of x
G

a branch of mathematics that attempts to mathematically

capture behavior in strategic situations, in which an individual's success in making
choices depends on the choices of others, with applications in the areas of economics,

politics, biology, engineering, etc

2 ( , ): the ratio of

two quantities (equivalent to approximately 1 : 1.6180339887) where the ratio of the
sum of the quantities to the larger quantity equals the ratio of the larger quantity to

the smaller one, usually denoted by the Greek letter phi ¢ (phi)


https://en.wikipedia.org/wiki/Set_(mathematics)
https://en.wiktionary.org/wiki/finite
https://en.wikipedia.org/wiki/Element_(mathematics)

: the mathematical field that studies the algebraic structures and

properties of groups and the mappings between them
H

: a smooth symmetrical curve with two branches produced by the section of

a conical surface

- an equality that remains true regardless of the values of any variables that
appear within it, e.g. for multiplication, the identity is one; for addition, the identity is

ZEro

- numbers in the form bi, where b is a real number and i is the

“imaginary unit”, equal to V-1 (i.e. i2 = -1)

or : a type of reasoning that involves moving from a

set of specific facts to a general conclusion, indicating some degree of support for the

conclusion without actually ensuring its truth

: the sum of an infinite sequence of numbers (which are usually

produced according to a certain rule, formula or algorithm)

- quantities or objects so small that there is no way to see them or to
measure them, so that for all practical purposes they approach zero as a limit (an idea

used in the development of infinitesimal calculus)

:a quantity or set of numbers without bound, limit or end, whether
countably infinite like the set of integers, or uncountable infinite like the set of real

numbers (represented by the symbol o)

: whole numbers, both positive (natural numbers) and negative, including

Zero



- the area bounded by a graph or curve of a function and the x axis, between

two given values of x (definite integral), found by the operation of integration

: the operation in calculus (inverse to the operation of differentiation) of

finding the integral of a function or equation

: numbers that cannot be represented as decimals (because they

would contain an infinite number of non-repeating digits) or as fractions of one

integer over another, e.g. m, V2, e

: a method of regression analysis used in probability theory and

statistics to fit a curve-of-best-fit to observed data by minimizing the sum of the
squares of the differences between the observed values and the values provided by

the model

: the point towards which a series or function converges, e.g. as x becomes

closer and closer to zero,®" %/, becomes closer and closer to the limit of 1

. in geometry, a one-dimensional figure following a continuous straight
path joining two or more points, whether infinite in both directions or just a line

segment bounded by two distinct end points

- an algebraic equation in which each term is either a constant

or the product of a constant and the first power of a single variable, and whose graph

is therefore a straight line, e.g. y =4,y =5x + 3

> a technique in statistics and probability theory for modelling

scattered data by assuming an approximate linear relationship between the dependent

and independent variables

44



: the inverse operation to exponentiation, the exponent of a power to which
a base (usually 10 or e for natural logarithms) must be raised to produce a given
number, e.g. because 1,000 = 103, the log;o 100 = 3

: the study of the formal laws of reasoning (mathematical logic the
application of the techniques of formal logic to mathematics and mathematical

reasoning, and vice versa)
M

a square array of numbers where each row, column and

diagonal added up to the same total, known as the magic sum or constant (a semi-
magic square is a square numbers where just the rows and columns, but not both

diagonals, sum to a constant)

- a rectangular array of numbers, which can be added, subtracted and
multiplied, and used to represent linear transformations and vectors, solve equations,

etc

: numbers that are one less than 2 to the power of a prime
number, e.g. 3 (2%2-1); 7 (2°-1); 31 (2°- 1); 127 (27 - 1); 8,191 (21 - 1); etc

: prime numbers that are one less than a power of 2, e.g. 3 (22 -
1); 7 (2- 1); 31 (2°- 1); 127 (2" - 1); 8,191 (2'3- 1); etc - many, but not all,

Mersenne numbers are primes, e.g. 2,047 = 21 - 1 = 23 x 89, so 2,047 is a Mersenne

number but not a Mersenne prime

of : a method of finding the area of a shape by inscribing inside

it a sequence of polygons whose areas converge to the area of the containing shape (a

precursor to the methods of calculus)
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: a number by which two given numbers can be divided by integer division,
and produce the same remainder, e.g. 38 + 12 = 3 remainder 2, and 26 + 12 = 2

remainder 2, therefore 38 and 26 are congruent modulo 12, or (38 =26) mod 12

- an algebraic expression consisting of a single term (although that term

could be an exponent), e.g. y = 7x, y = 2x°
N

: the set of positive integers (regular whole counting numbers),

sometimes including zero

: any integer, ration or real number which is less than 0, e.g. -

743, -1.4, -\5 (but not V-1, which is an imaginary or complex number)

(Gaussian) - a continuous probability distribution in probability
theory and statistics that describes data which clusters around the mean in a curved

“bell curve”, highest in the middle and quickly tapering off to each side

:a line on which all points correspond to real numbers (a

simple number line may only mark integers, but in theory all real numbers to +/-

infinity can be shown on a number line)

: the branch of pure mathematics concerned with the properties

of numbers in general, and integers in particular
O

- an extension of the natural numbers (different from integers

and from cardinal numbers) used to describe the order type of sets i.e. the order of

elements within a set or series
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- a type of conic section curve, any point of which is equally distant from a

fixed focus point and a fixed straight line

- a statement that appears to contradict itself, suggesting a solution which is

actually impossible

: @ mathematical term that describes the property of an integer's inclusion in

one of two categories: even or odd, e.g. an integer is even if it is 'evenly divisible' by
two (the old-fashioned term "evenly divisible" is now almost always shortened to
"divisible") and odd if it is not even (6 is even because there is no remainder when
dividing it by 2)

- a relation involving an unknown function with

several independent variables and its partial derivatives with respect to those

variables

- a number that is the sum of its divisors (excluding the number
itself),e.qg.28=1+2+4+7+14

:a function that repeats its values in regular intervals or

periods, such as the trigonometric functions of sine, cosine, tangent, etc

- a particular ordering of a set of objects, e.g. given the set {1, 2, 3}, there
are six permutations: {1, 2, 3}, {1, 3, 2}, {2, 1, 3}, {2, 3, 1}, {3, 1, 2}, and {3, 2, 1}

- the ratio of a circumference of a circle to its diameter, an irrational (and

transcendental) number approximately equal to 3.141593...

: positional notation for numbers, allowing the use of the same symbols for

different orders of magnitude, e.g. the "one's place”, "ten's place”, "hundred's place”,

etc.
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- a two-dimensional coordinate system in which each point on a

plane is determined by its distance r from a fixed point (e.g. the origin) and its

angle @ (theta) from a fixed direction (e.g the x axis)

- an algebraic expression or equation with more than one term, constructed
from variables and constants using only the operations of addition, subtraction,

multiplication and non-negative whole-number exponents, e.g. 5x% - 4x + 4y + 7

- a statement that is taken to be true, to serve as a premise or starting point

for further reasoning and arguments

. integers greater than 1 which are only divisible by themselves

and 1

- the branch of mathematics concerned with analysis of random

variables and events, and with the interpretation of probabilities (the likelihood of an

event happening)

Q

- a polynomial equation with a degree of 2 (i.e. the highest

power is 2), of the form ax? +bx + ¢ = 0, which can be solved by various methods
including factoring, completing the square, graphing, Newton's method and the

quadratic formula

: the act of squaring, or finding a square equal in area to a given figure, or
finding the area of a geometrical figure or the area under a curve (such as by a

process of numerical integration)

- a polynomial having a degree of 4 (i.e. the highest power is 4),

of the form ax* + bx® + cx2 +dx + e = 0, the highest order polynomial equation that

can be solved by factorization into radicals by a general formula
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- a number system that extends complex numbers to four dimensions (so
that an object is described by a real number and three complex numbers, all mutually
perpendicular to each other), which can be used to represent a three-dimensional

rotation by just an angle and a vector

- a polynomial having a degree of 5 (i.e. the highest power is 5),

of the formax®+bx*+cx®+dx?+ex+f= 0, not solvable by factorization into

radicals for all rational numbers
R

: numbers that can be expressed as a fraction (or ratio) %; of two

integers (the integers are therefore a subset of the rationals), or alternatively a
decimal which terminates after a finite number of digits or begins to repeat a

sequence

- all numbers (including natural numbers, integers, decimals,

rational numbers and irrational numbers) which do not involve imaginary numbers
(multiples of the imaginary unit i, or the square root of -1), may be thought of as all

points on an infinitely long number line

: @ number which, when multiplied by x yields the multiplicative identity 1,
and can therefore be thought of as the inverse of multiplication, e.g. the reciprocal

of x is %, the reciprocal of % is %

- a triangle (three sided polygon) containing an angle of 90°

- object is exactly or approximately similar to a part of itself (in

fractals, the shapes of lines at different iterations look like smaller versions of earlier

shapes)
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- an ordered set whose elements are usually determined based on some
function of the counting numbers, e.g. a geometric sequence is a set where each
element is a multiple of the previous element; an arithmetic sequence is a set where

each element is the previous element plus or minus a number

- a collection of distinct objects or numbers, without regard to their order,

considered as an object in its own right

: the number of digits to consider when using measuring

numbers, those digits that carry meaning contributing to its precision (i.e. ignoring

leading and trailing zeros)

- a set or system of equations containing multiple variables

which has a solution that simultaneously satisfies all of the equations (e.g. the set of

simultaneous linear equations 2x +y = 8 and x + y= 6, has a solution x =2 and y = 4)

in mathematics, asquare rootof a numberais a

number y such that y> = a; in other words, a number y whose square (the result of

multiplying the number by itself, ory x y) is a

- a subsidiary collection of objects that all belong to, or is contained in, an

original given set, e.g. subsets of {a, b} could include: {a}, {b}, {a, b} and {}
: the n-th root a number, such as \/5, the cube root of 7, etc

- the correspondence in size, form or arrangement of parts on a plane or line
(line symmetry is where each point on one side of a line has a corresponding point on
the opposite side, e.g. a picture a butterfly with wings that are identical on either side;
plane symmetry refers to similar figures being repeated at different but regular

locations on the plane)

T
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- a collection of numbers at every point in space which describe how much
the space is curved, e.g. in four spatial dimensions, a collection of ten numbers is
needed at each point to describe the properties of the mathematical space or manifold,

no matter how distorted it may be

- in an algebraic expression or equation, either a single number or variable,
or the product of several numbers and variables separated from another term by a + or
- sign, e.g. in the expression 3 + 4x + 5yzw, the 3, the 4x and the 5yzw are all separate

terms

: a mathematical statement or hypothesis which has been proved on the
basis of previously established theorems and previously accepted axioms, effectively

the proof of the truth of a statement or expression

:the field of mathematics concerned with spatial properties that are
preserved under continuous deformations of objects (such as stretching, bending and

morphing, but not tearing or gluing)

> an irrational number that is “not algebraic”, i.e. no finite

sequence of algebraic operations on integers (such as powers, roots, sums, etc.) can
be equal to its value, examples being m and e. For example, V2 is irrational but not

transcendental because it is the solution to the polynomial x? = 2.

- cardinal numbers or ordinal numbers that are larger than all

finite numbers, yet not necessarily absolutely infinite

- a number which can be represented as an equilateral triangle

of dots, and is the sum of all the consecutive numbers up to its largest prime factor - it
can also be calculated as ""* 15, e.0.15=1+2+ 3+ 4 + 5=56+1),

a polygon with three edges and three vertices, e.g. a triangle with
vertices A, B, and C is denoted A ABC

51


https://en.wikipedia.org/wiki/Polygon
https://en.wikipedia.org/wiki/Edge_(geometry)
https://en.wikipedia.org/wiki/Vertex_(geometry)

: an algebraic equation with 3 terms, e.g. 3x + 5y + 8z; 3x® + 2x2 + X; etc

- an alternative to naive set theory in which all mathematical

entities are assigned to a type within a hierarchy of types, so that objects of a given
type are built exclusively from objects of preceding types lower in the hierarchy, thus

preventing loops and paradoxes
\%

- a physical quantity having magnitude and direction, represented by a

directed arrow indicating its orientation in space

. a three-dimensional area where vectors can be plotted, or a

mathematical structure formed by a collection of vectors
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Attachment |

Writing a summary

A summary is a shorter version of the original text. Such a simplification
highlights the major points from the much longer subject, such as a text, speech, film,
or event. In order to write a good summary, use your own words to express
briefly the main idea and relevant details of the piece you have read. Your purpose
In writing the summary is to give the basic ideas of the original reading.

5 main steps in writing summary:
1. Look through the text and try to divide the text into parts. Determine what type of
text you are dealing with. Don’t take any notes - just read.
2. Read the text, highlight important information and take notes.
3. Write down the main points of each part, in your own words (this will make it
easier to write later).
4. Write down the key support points for the main topic, but do not include minor
detail.

5. Go through the text again, make changes as appropriate.

Useful language

Introduction
(Title) is a novel by (author).

(Title) was written by (author).
The story is about (topic).
The novel tells the story of (hero/topic).
(Title) tells of (hero), who ...
In (title) by (author), the reader is taken
into (place/time of story).
(Title) is the story of (hero/action/...)
(Title) is set in the period of (event).
The text presents/describes...

Content
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As the story begins, ...
During ...
While ...
As/When ...
Since/As ...
Just then ...
After ...
Before ...
Before long ...
Soon ...
Soon afterwards ...
As soon as ...
One day/evening ...
The following day ...
Some time later ...
Hours/Months/Years later, ....
By morning/the next day/the time ...
Meanwhile ...
However, ...
Again/Once again ...
At this point ...
To his surprise ...
This incident is/was followed by ...
To make matters even worse ...
Eventually, .../Finally, ...
The author
Says, states, points out that...
Claims, thinks, believes that. ..
Describes, explains, makes clear that...

Criticizes, analyses, comments on...
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Tries to express...
Argues that. ..
Suggests that...
Compares Xto Y...
Doubts that...

Tries to convince the readers that. ..

Concludes that...
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