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IIpenucaosue

Hannoe yueOHO-METOIUIECKOe nocobue
NpeJHa3HAYCHO ISl CTYICHTOB OakaiaBpHaTa HallpaBJICHUM
«[lpuknanHas MaTeMatuka U HHpopMaruka», «MareMaTuka u
KOMITBIOTEpHBIC Haykm», «MeXxaHHKa U MaTeMaTH4ecKoe
MoJienpoBaHe». [locoOue COOTBETCTBYET MNPOTrPaMMHBIM

TpeOOBaHUAM denepanbHOro rocyJ1apCTBEHHOI'O

00pa3oBaTENILHOTO CTaHJapTa JUISL JUCLUIUIAHBI

«[IpodeccronanbHbI HHOCTPAHHBIN SI3BIK (AHIJIMHACKUN)».
AKTyaJbHOCTh CO3JIaHMS JTAHHOTO nocoOus

o0ycioBlI€Ha TeM, 4YTO B HEM IPEJACTaBlIeH MaTepuall
npodecCHOHATLHOM HANPaBICHHOCTH, KOTOPBIN CIIOCOOCTBYET
(GOpMHpPOBaHHIO ~ KOMMYHUKAaTUBHOW,  KOTHUTUBHOM U
JIMHTBUCTUYECKUX KOMIIETEHIIUI Y CTYZCHTOB.

Temsbl, IpeyIoKEHHBIE B IBYX pa3zesiaX U MPUI0KEHUH
JaHHOM paloThl, MOMOTYT CTYyJEHTaM OPHEHTUPOBATHCS B
AHIVIMMCKOW HAY4YHOW JIMTEepaType, OBIaJAECTh TEPMHUHOJIOTHUEU
[0 MaTeMaTUKE W KOMIIbIOTEPHBIM HayKaM, OCBOWUTb UYTEHHUE
MaTeMaTHYECKUX MPUMEPOB U (HOPMYJT HA aHTIIUICKOM SI3BIKE.
ITocobue CIOCOOCTBYET (bopMHPOBAHUIO TaKuX
YHHUBEpPCAJIbHBIX KOMIIETEHIIMH, KaK yMEHHE aHaJIU3UpOBaTh
ayTeHTUYHBI MaTepual, u3BJIeKaTb MH(OpPMaAIUIO JUIs
JAJIBHENIIETO IPAKTUYECKOIO IPUMEHEHUS], YMEHUE [TOHUMATh
Y3KOCHEIUAIbHYIO JIUTEPATypy, YMEHHUE COCTABIISITH CJIOBAph
no maremaTuueckuMm u |T TepMuHam, yMeHHE y4yacTBOBaTh B
00CYXJIEHUH TeM, CBA3aHHBIX CO CIIEHUAILHOCTHIO.

B nocobue BKIII0OUEHBI TEMBI, PACKPHIBAIOIINE OCHOBHBIE
MOHATHUS, Ha3BaHUSA M (akTUYeCKMi MaTepuan M3 00JacTu
TEOPETUYECKON U MPUKIIAJHON MaTeMaTUKU U KOMIIbIOTEPHBIX
HayK.

Kaxnplif TekcT cHaOXEH NMPEeATEKCTOBBIMHU CIOBAaMH U
BBIDOKEHUSMU Il CaMOCTOSITENIBHOTO  IepeBoja U
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JaJbHEUIIETO 3ay4UBaHUs. [Ipodeccuonansho-
OPUEHTHUPOBAaHHBIE  TEKCThl ~ TAaK)K€  HAIpaBJIEHbl  Ha
COBEpLICHCTBOBAHNE HABBIKOB Pa3JIMYHBIX BHUJOB YTCHHS U
pacuIpeHue CIOBapHOTo 3araca 00y4arouuxcs.

[Tocnme Kaxxooro TEKCTa IPEJCTaBIEHBl JIEKCUKO-
rpaMMaTH4eCKUe ynpaxHeHus. VX KOIM4ecTBO 3aBUCUT OT
CJIO’)KHOCTH CaMOT'0 TEKCTa, JIEKCHKH U rpaMMaTUKH. B mocobun
rpaMMaTHYECKUIl MaTepuan IMOBTOPSETCA CTYACHTaMU IIpU
IIEPEBOJIE TEKCTOB.

ITocobue «Mathematics and Computer Science in
English» moaxonuT mist pemeHus cneayomux y9eOHbIX 3a1a4:
BO-IIEPBBIX, HAy4YUTh CTYACHTOB 4YMTAaThb MaTEeMaTHYECKYIO
JUTEpaTypy, H3BJIEKas MpPHU 3TOM HAy4yHYI0 HHGOpMALHIO C
HY)XHOM CTeNeHbI0 TOJHOTHI U TOYHOCTH, BO-BTOPBIX,
[IEPEBOJUTh  AYTCHTHYHBIE MaTEMaTUYECKHE TEKCThl C
AHTJIMICKOTO f3bIKa HAa PYCCKUM SI3BIK, B-TPETBUX, JOCTHYb
ONpPENEIEHHOIO YPOBHS BIIAQJEHUS YCTHOM pPEYbI0, KOTOPBIU
MO3BOJIMII OBl CTYAEHTaM BeCTH Oecely MO CIEeNUalIbHOCTH U
JieNIaTh YCTHBIE HAyYHbIE COOOIIECHHMS.

ABTOp
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CHAPTER 1 MATH STUDY
Text 1. What is Mathematics?

Read the following words and try to remember
them.

Processes — mporeccsl

algebra — anre6pa

geometry — reomerpus

cognition — mo3HaHue

deduce —BbIBOAUTSD (3axntouenue, credcmeue, popmyny)
encompass — 3akiar4aThb

symbolic — cumBonmueckuit

deduction — BerunTanue

inference — BBIBOI, 3aKIIOYEHHE

. postulate — moctymar

. axiom — akcroma

. theorem — teopema

. measure — u3MepsATh

. constitute — cocTaBiIATh
. regard - paccmarpuBarhb



2. Read and translate the text “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,
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postulates, and rules for combining and transforming positive
elements into more complex relations and theorems.

3. Match the words on the left with their translation on the

right.
1. foundations a) HAyKa O
2. concise b) usmepenue (deticmaue)
3. the study of C) IPUKIIAHOM
4. measuring d) coBOKymHOCTb
5. to deal with ¢) KpaTKuii
6. applied f) ocHOBEI
7. pure g) MHOXECTBa
8. contemporary h) nonsrue
9. concept 1) TEOPETHYECKHIA
10. mixture J) paccMaTpuBaTh
11. to transform k) BenmuunHa

12. to regard
13. to constitute
14. magnitude
15. sets

16. quantity

1) komu4ecTBO

m) npeoOpa3oBbIBATH
n) COBPEMEHHBIN

0) COCTaBIISITh

p) UMETh JeJ0 C

4. Complete the following sentences

1. Contemporary mathematics is a mixture of ...

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

3. Toward the middle of the 19th century, mathematics ...
4. Mathematics deals with the space forms and quantity
relations ...

5. Arithmetic is the study of ...
6. Geometry is the study of ...

7. Mathematics is the product of ...
8. One of the modern definitions of mathematics ...
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

. Answer the following questions.

. What two subjects did counting lead to?

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

. What does it deal with?

. What is Pure Mathematics?

. How is Applied Mathematics defined?

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

. What is it considered to be now?

Text 2. Basic Operations of Arithmetic

Learn the vocabulary of the lesson
addition — cnoxenue
subtraction — Beruntanue
multiplication — ymaoxxeHue
division — nenenue

an equation — ypaBHeHHe
to add — mpu6aBuTH, T0OABUTH
addend/ summand — cnaraemoe cymMMmblI (J1F000M YICH
CYMMBI)
the sum - cymma
the sign — 3nak

equality — paBeHcTBO

an operation of subtraction — omeparust BerautaHus
minuend — ymeHbIIaeMoe
subtrahend — BerunTaemoe

the difference - pasuwuma

Inverse — oOpaTHBIA

multiplier — maOXUTENH
multiplicand — maOXHMOE

the product - mpousBencHue
dividend — nenmumoe

divisor — nenurens

quotient — yactHoe
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22. a whole number — uenoe yuciao
23. the remainder — ocraTok
24. inverse operations — oOpaTHbie oriepanuu

2. Read and translate the text “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 the sign of equality (=). They are mathematical
symbols.

An equation like 7 — 2 = 5 represents an operation of
subtraction. Here 7 is the minuend and 2 is the subtrahend. As a
result of the operation, you get the difference.

There is also the mathematical symbol of the minus ( -)
sign. We may say that subtraction is the inverse operation of
addition since 5+ 2 =7 and 7 — 2 = 5. The same may be said
about division and multiplication, which are also inverse
operations.

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

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

11



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.

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

A B
1. addend a) yMEHBIIIAEMOE
2. subtrahend b) cimaraemoe
3. minuend C) 4acTHOE
4. multiplier d) ypaBHeHue
5. multiplicand €) JeIMMOoe
6. quotient ) MHOKUMOE
7. divisor g) OCTaToK
8. dividend h) obpatHoe nelicTBue
9. remainder 1) IenUTEIh
10. inverse operation J) BEIUUTaEMOC
11. equation k) pasHOCTB
12. product 1) mpousBencHme
13. difference m) MHOXHTEJIb

4. Read the following equations aloud. Give examples
of your own.
Model:
9 + 3 =12 (nine plus three is twelve)
10 — 4 = 6 (ten minus four is six)
15 x 4 =60 (fifteen multiplied by four is sixty)
50 : 2 = 25 (fifty divided by two is twenty five)
1.16 +22=38
2. 280 —20 =260

12



3. 1345 + 15 = 1360

4.2017-1941 =176
5.70 x3=210
6.48:8=6
7.3419 x 2 = 6838
8.4200: 2 =2100

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

1. Multiplication is an operation inverse of subtraction.

2. The product is the result given by the operation of addition.
3. The part of the dividend which is left over is called the
divisor.

4. Division is an operation inverse of addition.

5. The difference is the result of the operation of multiplication.
6. The quotient is the result of the operation of subtraction.

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

8. Addition is an operation inverse of multiplication.

Text 3. Algebra
. The vocabulary of the text:

1
1. a branch of mathematics
2. letters
3. basic arithmetic relations
4. extraction of roots
5. Pythagorean theorem
6. the sum of the squares of the sides
7. aright triangle
8. asquare
9. to fulfil the conditions of the theorem
10. a superscript/ a subscript
11. to be concerned with
12. to solve:

- linear and quadratic equations

13



- interminate equations
- arbitrary quadratic equations
- inderterminate equations
13. to evolve / evolution
14. to increase attention to
15. to consider
16. a set of objects
17. theory of equations
18. proof
19. the basic laws of identities
20. ancient civilizations
21. medieval times
22. the basic algebra of polynomials
23. to express roots of cubic equations
24. to use a method of successive approximation
25. to find an exact solution to equation
26. significant contribution to math
27. the discovery of analytic geometry
28. groups and quaternions
29. the properties of number systems
30, systems of permutations and combinations of roots of
polynomials

2. Read and translate the text:

Algebra, branch of mathematics in which letters are used to
represent basic arithmetic relations. As in arithmetic, the basic
operations of algebra are addition, subtraction, multiplication,
division, and the extraction of roots. Arithmetic, however,
cannot generalize mathematical relations such as the
Pythagorean theorem, which states that the sum of the squares
of the sides of any right triangle is also a square. Arithmetic can
only produce specific instances of these relations (for example,
3, 4, and 5, where 32 + 42 = 52), But algebra can make a purely
general statement that fulfills the conditions of the
theorem: @ + b2 =2 Any number multiplied by itself is

14



termed squared and is indicated by a superscript number 2. For
example, 3 x 3 is notated 32 similarly, a x ais equivalent
to a? (see Exponent; Power; Root).

Classical algebra, which is concerned with solving
equations, uses symbols instead of specific numbers and uses
arithmetic operations to establish ways of handling symbols.
Modern algebra has evolved from classical algebra by increasing
its attention to the structures within mathematics.
Mathematicians consider modern algebra to be a set of objects
with rules for connecting or relating them. As such, in its most
general form, algebra may fairly be described as the language of
mathematics.

History

The history of algebra began in ancient Egypt and
Babylon, where people learned to solve linear (ax =Db) and
quadratic (ax®+ bx =c) equations, as well as indeterminate
equations such as x* + y? = z2, whereby several unknowns are
involved. The ancient Babylonians solved arbitrary quadratic
equations by essentially the same procedures taught today. They
also could solve some indeterminate equations.

The Alexandrian mathematicians Hero of Alexandria
and Diophantus continued the traditions of Egypt and Babylon,
but Diophantus's book Arithmetica is on a much higher level and
gives many surprising solutions to difficult indeterminate
equations. This ancient knowledge of solutions of equations in
turn found a home early in the Islamic world, where it was
known as the “science of restoration and balancing.” (The
Arabic word for restoration, al-jabru, is the root of the
word algebra.) In the 9th century, the Arab mathematician al-
Khwarizm1 wrote one of the first Arabic algebras, a systematic
expos¢ of the basic theory of equations, with both examples and
proofs. A Latin translation of Al-Khwarizmi's Algebra appeared
in the 12th century.

15



By the end of the 9th century, the Egyptian
mathematician Abu Kamil had stated and proved the basic laws
and identities of algebra and solved such complicated problems
as findingx, y,andzsuch thatx+y+z= 10,x*+y?=2
and xz = y2.

Ancient civilizations wrote out algebraic expressions
using only occasional abbreviations, but by medieval times
Islamic mathematicians were able to talk about arbitrarily high
powers of the unknown x and work out the basic algebra of
polynomials (without yet using modern symbolism). This
included the ability to multiply, divide, and find square roots of
polynomials as well as a knowledge of the binomial theorem.

The Persian mathematician, astronomer, and poet Omar
Khayyam showed how to express roots of cubic equations by
line segments obtained by intersecting conic sections, but he
could not find a formula for the roots.

In the early 13th century, the great Italian mathematician
Leonardo Fibonacci achieved a close approximation to the
solution of the cubic equation x®+ 2x?>+cx=d. Because
Fibonacci had traveled in Islamic lands, he probably used an
Arabic method of successive approximations.

Early in the 16th century, the Italian mathematicians
Scipione del Ferro, Niccolo Tartaglia, and Gerolamo Cardano
solved the general cubic equation in terms of the constants
appearing in the equation. Cardano's pupil, Ludovico Ferrari,
soon found an exact solution to equations of the fourth degree,
and as a result, mathematicians for the next several centuries
tried to find a formula for the roots of equations of degree five,
or higher. Early in the 19th century, however, the Norwegian
mathematician Niels Abel and the French mathematician
Evariste Galois proved that no such formula exists.

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 Ill of La géometrie (1637), written by the
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French philosopher and mathematician René Descartes, looks
much like a modern algebra text. Descartes's 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. His geometry text
also contained the essentials of a course on the theory of
equations, including his so-called rule of signs for counting the
number of what Descartes called the “true” (positive) and “false”
(negative) roots of an equation. Work continued through the
18th century on the theory of equations, but not until 1799 was
the proof published, by the German mathematician Carl
Friedrich Gauss, showing that every polynomial equation has at
least one root in the complex plane.

By the time of Gauss, algebra had entered its modern
phase. Attention shifted from solving polynomial equations to
studying the structure of abstract mathematical systems whose
axioms were based on the behavior of mathematical objects,
such as complex numbers, that mathematicians encountered
when studying polynomial equations. Two examples of such
systems are groups and quaternions, which share some of the
properties of number systems but also depart from them in
important ways.

Groups began as systems of permutations and
combinations of roots of polynomials, but they became one of
the chief unifying concepts of 19th-century mathematics.
Important contributions to their study were made by the French
mathematicians Galois and Augustin Cauchy, the British
mathematician ~ Arthur  Cayley, and the Norwegian
mathematicians Niels Abel and Sophus Lie. Quaternions were
discovered by British mathematician and astronomer William
Rowan Hamilton, who extended the arithmetic of complex
numbers to quaternions while complex numbers are of the
form a + bi, quaternions are of the form a + bi + cj + dk.

Immediately after Hamilton's discovery, the German
mathematician Hermann Grassmann began investigating

17



vectors. Despite its abstract character, American physicist J. W.
Gibbs recognized in vector algebra a system of great utility for
physicists, just as Hamilton had recognized the usefulness of
quaternions. The widespread influence of this abstract approach
led George Boole to write The Laws of Thought (1854), an
algebraic treatment of basic logic. Since that time, modern
algebra—also called abstract algebra—has continued to
develop. Important new results have been discovered, and the
subject has found applications in all branches of mathematics
and in many of the sciences as well.

3. Match the left column with the right one.

Leonardo Fibonacci the Italian mathematicians

Hero of Alexandria | the Arab mathematician
and Diophantus

Omar Khayyam the Norwegian mathematician

Abu Kamil the Alexandrian mathematicians

Scipione del Ferro, | the Persian mathematician
Niccolo Tartaglia, and
Gerolamo Cardano

Niels Abel the Italian mathematician
al-Khwarizmi the Egyptian mathematician
Evariste Galois the German mathematician
René Descartes the French mathematicians

Carl Friedrich Gauss | the French mathematician

Galois and Augustin | the  French  philosopher  and
Cauchy mathematician

18



Niels Abel and | the British mathematician

Sophus Lie

Arthur Cayley the Norwegian mathematicians
William Rowan | the British mathematician and
Hamilton astronomer

Hermann Grassmann | the American physicist

J. W. Gibbs the German mathematician

!—\ -

10.

Identify the underlined verb forms:
Letters are used to represent basic arithmetic relations.
The Pythagorean theorem states that the sum of the
squares of the sides of any right triangle is also a
square.
Modern algebra has evolved from classical algebra by
increasing its attention to the structures within
mathematics.
Mathematicians consider modern algebra to be a set of
objects with rules for connecting or relating them.
Algebra may be described as the language of
mathematics.
The history of algebra began in ancient Egypt and
Babylon.
They also could solve some indeterminate equations.
By the end of the 9th century, the Egyptian
mathematician Abu Kamil had stated and proved the
basic laws and identities of algebra.
Axioms were based on the behavior of mathematical
objects, such as complex numbers.

Important new results have been discovered, and the
subject has found applications in all branches of
mathematics and in many of the sciences as well.
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Text 4 Basic algebraic terms

Learn the vocabulary of the lesson
an equation

mathematical operators

assert

the equality of two mathematical expressions

a variable

a quantity

a value

one variable equation
two variable equation

. a power or exponent of 1

. degree

. the highest power of the variable
. three variable equation

. comprise

. linear equations in three variables
. amonomial

. a product of powers of variables

. a single variable

. a positive integer

. honzero constant values

. a polynomial

. a finite set of monomials

. the operators of addition and subtraction
. the order of the polynomial

. the order of the highest degree monomial
. the mathematical statement

. multiple variables

. exponentiation

. the base

. power or index or exponent

. the process of exponentiation

20



2. Read and translate the text “Basic algebraic terms”

An equation can be defined as a statement involving symbols
(variables), numbers (constants) and mathematical operators
(Addition, Subtraction, Multiplication, Division etc.) that asserts
the equality of two mathematical expressions. The equality of
the two expressions is shown by using a symbol “=" read as
“is equal to”. For example: 3x + 7 = 16 is an equation in the
variable X.

A variable is a symbol that represents a quantity in an algebraic
expression. It is a value that may change with time and scope of
the concerned problem. For example: in the equation 3x + 7 =
16, x is the variable. Also in the polynomial x>+ 5xy — 3y?, both
x and y are variables.

One variable equation. An equation that involves only one
variable is knows as a One Variable Equation. 3x + 7 = 16 is an
example of it.

Two variable equation. An equation that involves two
variables is knows as a Two Variable Equation. 2x +y=10is a
Two Variable Equation of where x and y are variables. Please
note that here both x and y have a power or exponent of 1. Hence
it is an equation with degree 1. The degree is equal to the highest
power of the variable(s) invlioved. x? + 5xy — 3y? = 25 is an
example of a Two Variable Equation of degree 2.

Three variable equation. An equation that comprises three
variables / symbols is called a Three Variable Equation
X+ty-2=1--mmmmmmmme (@8]

8Xx+3y-6z2=1------------- 2

AX-y+32=1---mmm- 3

The above three equations form a system of 3 equations in 3
variables x, y and z. Each of these equations is a Three Variable
Equation of degree 1. Also these equations are called Linear
equations in three variables.

A monomial is a product of powers of variables. A monomial
in a single variable is of the form x" where X is a variable and n
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is a positive integer. There can also be monomials in more than
one variable. For example x™ y" is a monomial in two variables
where m, n are any positive integers. Monomials can also be
multiplied by nonzero constant values. 24x?y® z° is a monomial
in three variables x,y,z with exponents 2, 5 and 3 respectively.
A polynomial is formed by a finite set of monomials that relate
with each other through the operators of addition and
subtraction. The order of the polynomial is defined as the order
of the highest degree monomial present in the mathematical
statement. 2x® + 4x% + 3x — 7 is a polynomial of order 3 in a
single variable.

Polynomials also exist in multiple variables. x3 + 4x%y + xy° +
y? — 2 is a polynomial in variables x and y.

Exponentiation is a mathematical operation written as a"” where
a is the base and n is called power or index or exponent and it
is a positive number. We can say that in the process of
exponentiation, a number is repeatedly multiplied by itself, and
the exponent represents the number of times it is multiplied. In
a%, a is multiplied with itself 3 times i.e. a x a x a. a° translates
toaxaxaxaxa (amultiplied with itself 5 times).

3. Make questions to the sentences in the Passive Voice

1. An equation can be defined as a statement involving
symbols  (variables), numbers (constants) and
mathematical operators.

2. The equality of the two expressions is shown by using a
symbol “="read as “is equal to”.

3. An equation that involves only one variable is knows as
a One Variable Equation.

4. An equation that comprises three variables / symbols is
called a Three Variable Equation

5. These equations are called Linear equations in three
variables.
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Monomials can also be multiplied by nonzero constant
values.

A polynomial is formed by a finite set of monomials that
relate with each other through the operators of addition
and subtraction.

The order of the polynomial is defined as the order of the
highest degree monomial present in the mathematical
statement.

In the process of exponentiation, a number is repeatedly
multiplied by itself.

Text 5. Laws of Math
Learn the vocabulary of the lesson

real numbers

a quantity

terms

carry out

the associative law of addition
additive identity

the additive inverse of a

apply

the multiplicative identity and inverse.

. the product of any two real numbers

. the associative law of multiplication

. the commutative law of addition.

. the multiplicative identity

. the multiplicative inverse

. the commutative law of multiplication

. a set of elements

. to obey these five laws

. to be an Abelian group under multiplication
. the set of all real numbers, excluding zero
. property of the set of real numbers
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21. distributive laws
22. an equality relation
23. to constitute a field

2. Read and translate the text “Laws of Math”

Let a, b, ¢ be three variables. Then the followings are some
basic rules of algebra applicable to these variables.

Laws of addition

The sum of any two real numbers a and b is again a real
number, denoted a + b. The real numbers are closed under the
operations of addition, subtraction, multiplication, division, and
the extraction of roots; this means that applying any of these
operations to real numbers yields a quantity that also is a real
number.

No matter how terms are grouped in carrying out
additions, the sum will always be the same: (a+b) +c=a+
(b + ¢). This is called the associative law of addition.

Given any real number a, there is a real number zero (0)
called the additive identity, suchthata+0=0+a=a.

Given any real number a, there is a number (-a), called
the additive inverse of a, such that (a) + (-a) = 0.

No matter in what order addition is carried out, the sum
will always be the same:a+b=b+a. This is called the
commutative law of addition.

Laws of multiplication

Laws similar to those for addition also apply to
multiplication. Special attention should be given to the
multiplicative identity and inverse. The product of any two real
numbers a and b is again a real number, denoted a-b or ab.

No matter how terms are grouped in carrying out
multiplications, the product will always be the same:
(@ab)c=a(bc). This is called the associative law of
multiplication.
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Given any real number a, there is a number one (1)
called the multiplicative identity, such that a (1) = 1(a) = a.

Given any nonzero real number a, there is a number (a
1, or (1/a), called the multiplicative inverse, such that a(a™) =
(@h)a=1.

No matter in what order multiplication is carried out, the
product will always be the same: ab = ba. This is called the
commutative law of multiplication.

Any set of elements obeying these five laws is said to be
an Abelian, or commutative, group under multiplication. The set
of all real numbers, excluding zero (because division by zero is
inadmissible), forms such a commutative group under
multiplication.

Distributive laws

Another important property of the set of real numbers
links addition and multiplication in two distributive laws as
follows:

Dl.a(b+c)=ab+ac
D2.(b+c)a=ba+ca

Any set of elements with an equality relation and for
which two operations (such as addition and multiplication) are
defined, and which obeys all the laws for addition, the laws for
multiplication, and the distributive laws, constitutes a field.

3. ldentify the italicized words in the sentences:

1. The sum of any two real numbers a and b is again a real
number, denoted a + b.

2. This means that applying any of these operations to real
numbers yields a quantity that also is a real number.

3. No matter how terms are grouped in carrying out
additions, the sum will always be the same.

4. Given any real number a, there is a real number zero (0)
called the additive identity, suchthata+0=0+a=a.

5. Any set of elements obeying these five laws is said to be
an Abelian.
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6. The set of all real numbers, excluding zero forms a
commutative group under multiplication.

Text 6. Numerals

Learn the vocabulary of the lesson:
graphic representation of numbers
number notation

straight lines

vertical or horizontal lines

to deal with large numbers
cuneiform notation

the value of the numeral

from the mathematical point of view
a bar

10. the advantage

11. the disadvantage

12. Roman numerals

13. rapid written calculations

14. the use of positional notation

CoNoOR~WNEE

2. Read and translate the text “Numerals”

Numerals, signs or symbols are for graphic
representation of numbers. The earliest forms of number
notation were simply groups of straight lines, either vertical or
horizontal, each line corresponding to the number 1. Such a
system is inconvenient when dealing with large numbers, and as
early as 3400 BC in Egypt and 3000 BC in Mesopotamia a
special symbol was adopted for the number 10. The addition of
this second number symbol made it possible to express the
number 11 with 2 instead of 11 individual symbols and the
number 99 with 18 instead of 99 individual symbols. Later
numeral systems introduced extra symbols for a number
between 1 and 10, usually either 4 or 5, and additional symbols
for numbers greater than 10. In Babylonian cuneiform notation
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the numeral used for 1 was also used for 60 and for powers of
60; the value of the numeral was indicated by its context. This
was a logical arrangement from the mathematical point of view
because 60°= 1, 60'= 60, and 60?= 3600. The Egyptian
hieroglyphic system used special symbols for 10, 100, 1000, and
10,000.

The ancient Greeks had two parallel systems of
numerals. The earlier of these was based on the initial letters of
the names of numbers: The number 5 was indicated by the letter
pi; 10 by the letter delta; 100 by the antique form of the
letter H; 1000 by the letter chi; and 10,000 by the letter mu. The
later system, which was first introduced about the 3™ century
BC, employed all the letters of the Greek alphabet plus three
letters borrowed from the Phoenician alphabet as number
symbols. The first nine letters of the alphabet were used for the
numbers 1 to 9, the second nine letters for the tens from 10 to
90, and the last nine letters for the hundreds from 100 to 900.
Thousands were indicated by placing a bar to the left of the
appropriate numeral, and tens of thousands by placing the
appropriate letter over the letter M. The late Greek system had
the advantage that large numbers could be expressed with a
minimum of symbols, but it had the disadvantage of requiring
the user to memorize a total of 27 symbols.

Roman numerals

The system of number symbols created by the Romans
had the merit of expressing all numbers from 1 to 1,000,000 with
a total of seven symbols: | for 1, V for 5, X for 10, L for 50, C
for 100, D for 500, and M for 1000. Roman numerals are read
from left to right. The symbols representing the largest quantities
are placed at the left; immediately to the right of those are the
symbols representing the next largest quantities, and so on. The
symbols are usually added together. For example, LX = 60, and
MMCIII = 2103. When a numeral is smaller than the numeral to
the right, however, the numeral on the left should be subtracted
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from the numeral on the right. For instance, XIV =14 and IX =
9 represents 1,000,000—a small bar placed over the numeral
multiplies the numeral by 1000. Thus, theoretically, it is
possible, by using an infinite number of bars, to express the
numbers from 1 to infinity. In practice, however, one bar is
usually used; two are rarely used, and more than two are almost
never used. Roman numerals are still used today, more than
2000 years after their introduction. The Roman system's one
drawback, however, is that it is not suitable for rapid written
calculations.
Arabic numerals

The common system of number notation in use in most parts of
the world today is the Arabic system. This system was first
developed by the Hindus and was in use in India in the 3™
century BC. At that time the numerals 1, 4, and 6 were written
in substantially the same form used today. The Hindu numeral
system was probably introduced into the Arab world about the
7th or 8th century AD. The first recorded use of the system in
Europe was in 976 AD. The important innovation in the Arabic
system was the use of positional notation, in which individual
number symbols assume different values according to their
position in the written numeral. Positional notation is made
possible by the use of a symbol for zero. The symbol 0 makes it
possible to differentiate between 11, 101, and 1001 without the
use of additional symbols, and all numbers can be expressed in
terms of ten symbols, the numerals from 1 to 9 plus 0. Positional
notation also greatly simplifies all forms of written numerical
calculation.

3. Open the brackets using the correct form of the verb
(Active or Passive)

1. The earliest forms of number notation (to be) simply
groups of straight lines, either vertical or horizontal, each
line corresponding to the number 1.
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10

11.

. As early as 3400 BC in Egypt and 3000 BC in

Mesopotamia a special symbol (to adopt) for the number
10.

Later numeral systems (to introduce) extra symbols for a
number between 1 and 10, usually either 4 or 5, and
additional symbols for numbers greater than 10.

The Egyptian hieroglyphic system (to use) special
symbols for 10, 100, 1000, and 10,000.

The ancient Greeks (to have) two parallel systems of
numerals.

The number 5 (to indicate) by the letter pi; 10 by the
letter delta; 100 by the antique form of the letter H; 1000
by the letter chi; and 10,000 by the letter mu.

. The late Greek system (to have) the advantage that large

numbers could be expressed with a minimum of
symbols.

Roman numerals (to read) from left to right.

Arabic system first (to develop) by the Hindus and was
in use in India in the 3™ century BC.

Roman numerals still (to use) today, more than 2000
years after their introduction.

Text 7. Types of numbers

Learn the vocabulary of the text
natural numbers

counting numbers

non-negative integers

cardinal numbers

ordinal numbers

nominal numbers

Integers

positive and negative counting numbers
a fractional component

rational numbers

a ratio of an integer to a non-zero integer
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https://en.wikipedia.org/wiki/Natural_number
https://en.wikipedia.org/wiki/Integer
https://en.wikipedia.org/wiki/Negative_number
https://en.wikipedia.org/wiki/Rational_number
https://en.wikipedia.org/wiki/Fraction_(mathematics)

12. the quotient or fraction p/q of two integers
13. a numerator

14. a denominator

15. the set of all rational numbers

16. real numbers

17. adistance

18. avalue of a continuous quantity

19. real and imaginary roots of polynomials
20. the transcendental numbers

21. to measure quantities

22. time, mass, energy, velocity

23. irrational numbers

24. the numbers constructed from ratios of integers
25. imaginary numbers

26. a complex number

27. property

2. Read and translate the text “Types of numbers”

Natural numbers: The counting numbers {1, 2, 3, ...} are
commonly called natural  numbers;  however, other
definitions include 0, so that the non-negative integers {0, 1, 2,
3, ...} are also called natural numbers.

In mathematics, the natural numbers are those used for counting
and ordering. In common mathematical terminology, words
colloquially used for counting are "‘cardinal numbers" and
words connected to ordering represent "*ordinal numbers''. The
natural numbers can, at times, appear as a convenient set of
codes; that is, as what linguists call nominal numbers, foregoing
many or all of the properties of being a number in a
mathematical sense.

Integers : Positive and negative counting numbers, as well as
zero: {...,—3,-2,-1,0, 1,2, 3, ...}. An integer is a number that
can be written without a fractional component. For example, 21,
4,0, and —2048 are integers, while 9.75, 5 1/2, and V2 are not.
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Rational numbers : Numbers that can be expressed as a ratio of
an integer to a non-zero integer. All integers are rational, but the
converse is not true.

In mathematics, a rational number is any number that can be
expressed as the quotient or fraction p/q of two integers, a
numerator p and a non-zero denominator q. Since q may be
equal to 1, every integer is a rational number. The set of all
rational numbers, often referred to as “the rationals”, the field
of rationals or the field of rational numbers is usually denoted
by a boldface Q ; it was thus denoted in 1895 by Giuseppe Peano
after quoziente, Italian for "quotient™.

R Q@ Z N

The rational numbers (Q) are included in the real numbers (R).
On the other hand, they include the integers (Z), which in turn
include the natural numbers (IN).

Real numbers : Numbers that can represent a distance along a
line. They can be positive, negative, or zero. All rational
numbers are real, but the converse is not true. In mathematics,
areal numberis a value of a continuous quantity that can
represent a distance along a line. The adjective real in this
context was introduced in the 17th century by René Descartes,
who distinguished between real and imaginary roots of
polynomials. The real numbers include all the rational numbers,
such as the integer —5 and the fraction 4/3, and all the irrational
numbers, such as V2. Included within the irrationals are the
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transcendental numbers, such as « (3.14159265...). In addition
to measuring distance, real numbers can be used to measure
quantities such as time, mass, energy, velocity, and many more.
Irrational numbers: In mathematics, the irrational
numbers are all the real numbers which are not rational
numbers, the latter being the numbers constructed from ratios of
integers. When the ratio of lengths of two line segments is an
irrational number, the line segments are also described as
being incommensurable, meaning that they share no "measure”
in common, that is, there is no length, no matter how short, that
could be used to express the lengths of both of the two given
segments as integer multiples of itself.

Imaginary numbers: Numbers that equal the product of a real
number and the square root of —1. The number 0 is both real and
imaginary. An imaginary number is a complex number that can
be written as a real number multiplied by the imaginary unit i,
which is defined by its property i?= —1. The square of an
imaginary number bi is —b?. For example, 5i is an imaginary
number, and its square is —25. Zero is considered to be both real
and imaginary.

Complex numbers: Includes real numbers, imaginary
numbers, and sums and differences of real and imaginary
numbers.

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> = —1. Because no real number satisfies this
equation, i is called an imaginary number. For the complex
number a + bi, ais called thereal part, andbis called
the imaginary part. Despite the historical nomenclature
"imaginary"”, complex numbers are regarded in the mathematical
sciences as just as "real" as the real numbers and are fundamental
in many aspects of the scientific description of the natural world.
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3. Translate the text into English.
Yucno — abcTpakius, MCIoyib3yemas sl KOJHMYECTBEHHOM
XapaKTepUCTHUKU O00beKTOB. Ymucina BO3HUKIM €HIE B
MEPBOOBITHOM OOIIECTBE B CBS3M C TOTPEOHOCTHIO JOACH
cuutarh npeamersl. C TEUEHHEM BPEMEHM 110 MEpe pa3BUTHUSA
HayK{d YHUCJIO NPEBPATUIIOCh B Ba)KHEMIEE MaTeMaTH4ECKOe
IIOHSTHE.
Jlns pemieHus 3aad M JOKAa3aTelbCTBa Pa3jIUYHBIX TEOPEM
HE00XO0AMMO MOHUMATh, KaKue OBIBAIOT BU/IbI uncesl. OCHOBHBIE
BUJIbl YMCENl BKJIKOYAIOT B ceOsl: HaTypaJibHbIE 4YMCia, LIEJIble
YHUCIIa, pallMOHAIbHBIC YUCIIA, JEHCTBUTEIIbHBIE YUCIA.
HarypaabHble 4meaa— 53TO  4ucla, [OJIy4aeMble IIpU
€CTECTBEHHOM CU€TE IIPEJAMETOB, @ BEPHEE MPU X HyMEPALUU
(«mepBBIN», «BTOPOW», «TPETUI»...). MHOKECTBO HATYPaJIbHBIX
yucen 0003HavaeTcs JaTUHCKOM OykBo N (MOYKHO 3aITOMHUTD,
OMMUpasiCh Ha aHrJIMickoe ciioBO natural). MokHO cKa3aTh,
gro N ={1,2,3,....}
Hesbie yneaa — 310 yrciaa u3 maoxkecrsa {0, 1, -1, 2, -2, ....}.
OTO MHOKECTBO COCTOUT U3 TPEX YacTel — HATypaJIbHbIE YHCIIA,
OTpHULaTENIbHbIE IISE qucna (IpOTHUBOIIOJIOKHbBIE
HaTypaibHbIM uyHciaaMm) M uuciao O (Hyns). Llensle uuncna
0003Ha4alOTCsl JIATUHCKOM OykBoi Z. MOXHO cKa3aTb, 4TO
7={1,2,3,...}.
HeiictBuTEeIbHBbIE (BelIeCTBEHHbIE) 4YHCJIA — 3TO YHUCIA,
KOTOpOE€ TPUMEHSIOTCA 1 U3MEPEHUs  HEMPEPBIBHBIX
BeJINYUH. MHOKECTBO HEWCTBUTENLHLIX YHCENI 0003HAYAETCS
naTuHCKOM OykBoit R. JleficTBUTEeNbHBIE YMCIa BKIIOYAIOT B
ce0s palMOHalbHBIE 4YHCIA U HppalMOHAIbHBIE YHUCIA.
WppanmonanbHble 4uciaa — 3TO YKACIa, KOTOPBIE MOTYYarOTCs B
pe3ynbTaTe  BBINOJIHEHHS  PAa3IMYHBIX  Omepauuid ¢
palMoOHANBHBIMU YHUCIAMH  (HalpuMep, H3BJICUEHUE KOPHS,
BBIUMCJICHHE Jorapu(MoB), HO TPH OSTOM HE SBISIOTCS
pauroHanbHbIMU. JII000€ AEHCTBUTEIBHOE YHUCIO MOXKHO
0TOOPa3UTh HA YUCIOBOW MIPSMOIA.
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I[HSI NEPCUUCIICHHBIX BBIIIC MHOXCCTB YHCCI CIIPaBCAJIMBO
CICAYIOIIEC BhICKA3bIBAHUEC: TO €CTh MHOXKCCTBO HATypPaJIbHBIX
YHUCCJI BXOAUT BO MHOXCCTBO ILCJIBIX YHUCCII. MHOXECTBO OCJIbIX

YHUCCII

BXOAUT BO MHOXCECTBO palHOHAJIBHBIX YHCECII. A

MHOXXCCTBO palHWOHAJIBHBIX YHCCII BXOAWUT BO MHOXCCTBO
NCUCTBUTENFHBIX ~ YMCEN. OJTO  BBICKa3blBAaHHE  MOXKHO
HPOWJITIOCTPHPOBATH C IIOMOIIBIO KPYroB Difiepa.

RBPBooo~NoO WM PEE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Text 8. Axiom

The vocabulary of the lesson
axiom

a basic principle

proof

to assume

to stem from

pure mathematics

the principle of contradiction
equals

unproved assumptions
proposition

to derive

procedure

to avoid circularity
infinite regression

to be consistent

to lead to contradictions
self-evident truth

to be used synonymously
deductive system
infrequently

34



2. Read and translate the text.

Axiom, in logic and mathematics, a basic principle that
is assumed to be true without proof. The use of axioms in
mathematics stems from the ancient Greeks, most probably
during the 5th century BC, and represents the beginnings of pure
mathematics as it is known today. Examples of axioms are the
following: “No sentence can be true and false at the same time”
(the principle of contradiction); “If equals are added to equals,
the sums are equal”; “The whole is greater than any of its parts.”

Logic and pure mathematics begin with such unproved
assumptions from which other propositions (theorems) are
derived. This procedure is necessary to avoid circularity, or an
infinite regression in reasoning. The axioms of any system must
be consistent with one another, that is, they should not lead to
contradictions.

They should be independent in the sense that they cannot
be derived from one another. They should also be few in number.
Axioms have sometimes been interpreted as self-evident truths.
The present tendency is to avoid this claim and simply to assert
that an axiom is assumed to be true without proof in the system
of which it is a part.

The  terms axiom and postulate are  often  used
synonymously. Sometimes the word axiom is used to refer to
basic principles that are assumed by every deductive system, and
the term postulate is used to refer to first principles peculiar to a
particular system, such as Euclidean geometry. Infrequently, the
word axiom is used to refer to first principles in logic, and the
term postulate is used to refer to first principles in mathematics.

3. Answer the questions:
1. What is axiom?
2. What are the examples of axioms?
3. Why should not axioms lead to contradictions?
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4.

5.

Axioms should also be few in number, shouldn’t
they?
What terms are often used synonymously?

4. Try to remember the following verbs:
to stem from, to derive from, to be consistent with, to
lead to, to refer to.

Text 9. Sequence and series

1. Read, translate and learn the vocabulary of the
lesson.

sequence
series

an ordered succession of numbers
quantities

term

a last term

the sequence is finite

the sequence is infinite

arule

. positive integer

. the sum of the two preceding terms

. to determine the sequence

. the Fibonacci sequence

. arithmetic sequences/ arithmetic progressions
. to form an arithmetic progression

. successive terms

. geometric sequences / geometric progressions
. the ratios of successive terms

. a limiting value

. the limit of the sequence

. the indicated sum

. the case of power series

. theory of convergence
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2. Read and translate the text.

Sequence and Series, in mathematics, are an ordered
succession of numbers or other quantities, and the indicated sum
of such a succession, respectively.

A sequence is represented as ai, a..., an, .... The as are
numbers or quantities, distinct or not; as is the first term, a» the
second term, and so on. If the expression has a last term, the
sequence is finite; otherwise, it is infinite. A sequence is
established or defined only if a rule is given that determines
the nth term for every positive integer n; this rule may be given
as a formula for the nth term. For example, all the positive
integers, in natural order, form an infinite sequence; this
sequence is  defined by the formulaas=n. The
formula a, = n? determines the sequence 1, 4, 9, 16, .... The rule
of starting with 0, 1, then letting each term be the sum of the two
preceding terms determines the sequence 0, 1, 1, 2, 3, 5, 8, 13,
...; this is known as the Fibonacci sequence.

Important types of sequences include arithmetic
sequences (also known as arithmetic progressions) in which the
differences between successive terms are constant, and
geometric sequences (also known as geometric progressions) in
which the ratios of successive terms are constant. Examples arise
when a sum of money is invested. If the money is invested at a
simple interest of 8 percent, then after n years an initial principal
of P dollars grows toa,=P+nx (0.08) P dollars. Since
(0.08) P dollars is added each year, the amounts a, form an
arithmetic progression. If the interest is instead compounded, the
amounts present after a sequence of years form a geometric
progression, gn = P x (1.08)". In both of these cases, it is clear
that an and gn will eventually become larger than any
preassigned whole number N, however large N may be.

Terms in a sequence, however, do not always increase
without limit. For example, as n increases, the sequence an =
1/n approaches 0 as a limiting value,

37



and b, = A + B/n approaches A. In any such case some finite
number L exists such that whatever tolerance e is specified, the
values of the sequence all eventually lie within a
distance e of L. For example, in the case of the sequence 2 + (-
1)"/2n,L = 2. Even if e is as small as 1/10,000, it can be seen that
if nis greater than 5000, all values of n are within e of 2. The
number L is called the limit of the sequence, since even though
individual terms of the sequence may be bigger or smaller
than L, the terms eventually cluster closer and closer to L. When
the sequence has a limit L, it is said to converge to L. For the
sequence an, for example, this is written as lim a, = L, which is
read as “the limit of an as n goes to infinity is L.”

The term series refers to the indicated sum, a; + a2 + ...
+an,0rar+ax+..+an+..,of the terms of a sequence. A series
is either finite or infinite, depending on whether the
corresponding sequence of terms is finite or infinite.

The sequencesi=ai, S2=ai+ap S3=ar+az+as,
.,Sh=ar+az+..+an .., Iiscalled the sequence of partial sums
of the seriesai+ax+ ... +an+ ... The series converges or
diverges as the sequence of partial sums converges or diverges.
A constant-term series is one in which the terms are numbers; a
series of functions is one in which the terms are functions of one
or more variables. In particular, a power series is the
seriesap + ai(x-Cc) +ax(x-c)’+ .. +an (Xx-¢)"+ .. in
which ¢ and the as are constants. In the case of power series, the
problem is to describe what values of x they converge for. If a
series converges for some x, then the set of all x for which it
converges consists of a point or some connected interval. The
basic theory of convergence was worked out by the French
mathematician Augustin Louis Cauchy in the 1820s.

The theory and application of infinite series are
important in virtually every branch of pure and applied
mathematics.
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3. Open the brackets:

1.

w

4.

5.
6.

The basic theory of convergence (work out) by the
French mathematician Augustin Louis Cauchy in the
1820s.

The theory and application of infinite series (to be)
important in virtually every branch of pure and
applied mathematics.

A sequence (represent) as ai, az..., an, ....

If the expression (to have) a last term, the sequence
is finite.

Examples arise when a sum of money (to invest).
Terms in a sequence, however, (not to increase)
without limit.

4. Give the negative form of the verbs:
is established, may be given, determines, arise, grows,
will eventually become, lie, is called, goes, is written,
refers to, consists of, was worked out, are.

Text 10. Fractions

1. Learn the vocabulary of the lesson:

RBOoo~NoORwNE

a fraction

a whole number/ integer

equal parts

a common, vulgar, or simple fraction
an integer numerator

displayed above a line /below that line
a non-zero integer denominator
compound fractions

. complex fractions

0. mixed numerals

1. a representation of a non-integer as aratio of two

integers
12. improper fractions
13. mixed numbers
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14. a common denominator

15. the least common denominator

16. to have the same denominators

17. to add fractions

18. to multiply two or more fractions together
19. to multiply the numerators together
20. to multiply the denominators together
21. acardinal number

22. an ordinal number

23. decimal fractions

24. sign

25. the point

26. read separately

27. may be omitted

2. Read and translate the text.

A fraction represents a part of a whole or, more
generally, any number of equal parts. When spoken in everyday
English, a fraction describes how many parts of a certain size
there are, for example, one-half, eight-fifths, three-quarters.
A common, vulgar, or simple fraction consists of an integer
numerator displayed above a line, and a non-zero integer
denominator, displayed below that line. Numerators and
denominators are also used in fractions that are not common,
including compound fractions, complex fractions, and mixed
numerals.

The first thing to note is that all fractions can be represented in
many different ways.

A fraction is a representation of a non-integer as
a ratio of two integers. These include improper fractions as well
as mixed numbers.

In many problems different fractions need to be written to a
common denominator and the least common denominator is
often the best.
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If fractions are to be added, then they must have the same
denominators. To multiply two or more fractions together,
multiply the numerators together and multiply the denominators
together.

Common fractions

Common (simple, vulgar) fractions nowadays more often than
not are written on one line:
1/2,53/5, 4/7, 1/3 in printing. But there are printed works where
traditional writing is used:

3

—, i 3 2 etc.

7 8 8
Common fractions are read in the same way as we, Russians do,
I. e.. the numerator is read as a cardinal number and the
denominator as an ordinal number. If the numerator is greater
than one the denominator takes the plural ending -s: 3/7 —
three sevenths, 5/8 — five eighths etc.

In mixed fractions (numbers) the integer is read as a cardinal
number and fraction must be added with “and”. E. g.: 3 2/5: three
and two fifths; 10 2/7: ten and two sevenths.

The reading of small fractions is often simplified: 1/2 is read a
half, one half, 1/3 — a third, 1/4 — a quarter; instead of: one the
second, one the third, one the fourth.

In decimal fractions the point (.) is used after the whole number
in distinction from Russian, where comma (,) is used and where
this sign is not read. But in Russian we must always say —
JECATHIX, COTBIX, THICIUHBIX M T. ., IN English it is suffice
to write (.) and to say “point”: 0.5 — nought or O [ou] point five
or.5 — point five; 1.3 — one point three; 10.35 — ten point three
five; 5.253 — five point two five three; 0.001 — point OO one, or
point  nought nought one; point two  noughts
one; point two Oes one. After the point (.) all numbers are read
separately. Nought, O may often be omitted but the point (.) is
never omitted because it shows that the number is a decimal
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fraction. In the USA “O” is preffered to be read as “zero”. The
point (.) may be written in the upper, middle or down part of the
decimal fraction:
3. 5;2:5;2.5.

4. Examples of spelling

1/2 — one-half / a half;

1/3 — one third;

1/4 — one-fourth / a quarter;
1/5 — one-fifth;

1/8 — one-eighth;

1/9 — one-ninth;

1/10 — one-tenth;

1/12 — one-twelfth;
1/20 — one twentieth;

1/32 — one thirty-second,;
1/100 — one-hundredth;
1/1000 — one-thousandth;

2/3 — two-thirds;

4/5 — four-fifths;

3/4 — three-fourths / three-quarters;
5/8 — five-eighths;

9/10 — nine-tenths;

7/36 — seven thirty-sixths;

33/100 — thirty-three hundredths;
65/1000 — sixty-five thousandths;
1 1/2 —one and a half;

1 1/4 — one and a quarter;

3 2/5 — three and two-fifths;

6 3/7 — six and three-sevenths.
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5. Fill in the gaps using the words given bellow:

=

9.

10.

One of the sum of several fractional units is called a ... .
The number above the fraction line is the numerator and
that below is the ... of the fraction.

The numerator and denominator of a fraction taken
together are sometimes called the ... of the fraction.

A fraction whose numerator is less than its denominator
iscallera....

A number which is expressed by a whole number and a
fraction is called a ....

A part of unity or several equal parts of unityisa ... .

In general, a fraction can be reduced to lower terms if the
numerator and the denominator have a ... .

When writing decimal there is no need to indicate the
name of the ... .

The digits which come after the decimal point on the
right are termed the ... .

If the denominators of fractions are tenths, hundredths,
thousandths, etc, the fractions are called ... .

(fraction, decimal fractions, denominator, numerator,

terms,

common divisor, proper fraction, fraction, mixed

number, denominator)

Text 11. Equations and identities

Learn the vocabulary of the lesson:
an equation

an equality

a variable
X squared

X cubed

the square root of

b to the fourth power

identity
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9. valid at all admissible values of its variables
10. a symbolic statement

11. conditional equations

12. identical equations

13. to solve an equation in one unknown

14. that make the left member equal to the right member
15. to satisfy the equation

16. the solution or the root of the equation

17. to have the same roots

18. permissible

19. an equivalent operation called transposition
20. to change signs

21. equations of the first degree

22. the solution is incomplete

2. Read and translate the text:

There are different kinds of equations. In general, the
equation is an equality with one or several unknown variable(s).
The reading of equations is the same as in Russian: 30 + 15 + x?
+ x3 =90 —is read: thirty plus fifteen plus x squared plus x cubed
is equal to ninety.
2+b+ 6+ b* =160 — is read: two plus b plus the square root
of six plus b to the fourth power is equal one hundred and sixty.

The identity is an equality, valid at all admissible values
of its variables.

The identities are read: a+ b =b + a—a plus b equals b
plus a; sin®x + cos?x = 1 — sine squared X plus cosine squared X
is equal to one.

An equationisa symbolic statementthat two
expressions are equal. Thus x + 3 = 8 s an equation, stating
that x + 3 equals 8.

There are two Kkinds of equations: conditional
equations, which are generally called equations and identical
equations which are generally called identities.
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An identity is an equality whose two members (sides) are
equal for all values of the unknown quantity (or quantities)
contained in it.

An equation in one unknown is an equality which is true for only
one value of the unknown.

To solve an equation in one unknown means to find
values of the unknown that make the left member equal to the
right member.

Any such value which satisfies the equation is called the
solution or the root of the equation. Two equations are
equivalent if they have the same roots. Thus, x -2 =0 and 3x - 6
= 0 are equivalent equations, since they both have the single
root x = 2.

In order to solve an equation it is permissible to:

a) add the same number to both members;

b) subtract the same number from both members;

c) multiply both members by the same number;

d) divide both members by the same number with the single
exception

of the number zero.

These operations are permissible because they lead to equivalent
equations.

Operations a) and b) are often replaced by an equivalent
operation called transposition. It consists in changing a term
from one member of the equation to the other member and
changing its signs.

An equation of the formax+b = OwhereaOis an
equation of the first degree in the unknown x. Equations of the
first degree are solved by the permissible operations listed in this
text. The solution is incomplete until the value of the unknown
so found is substituted in the original equation and it is shown to
satisfy this equation.

Example: Solve: 3x =6
Solution: Divide both members by 3: x = 2
Check: Substitute 2 for x in the original equation: 32 =6, 6 = 6.
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Make up questions to the sentences:

To solve an equation in one unknown means to find values of
the unknown that make the left member equal to the right
member.

There are different kinds of equations.

The reading of equations is the same as in Russian.

Identical equations are generally called identities.

Any such value which satisfies the equation is called the
solution or the root of the equation.

Two equations are equivalent if they have the same roots.
These operations are permissible because they lead to equivalent
equations.

Equations of the first degree are solved by the permissible
operations listed in this text.

The solution is incomplete until the value of the unknown so
found is substituted in the original equation and it is shown to
satisfy this equation.

In order to solve an equation, it is permissible to add the same
number to both members.

Text 12. Differential equations

Learn the vocabulary of the lesson:
a differential equation

to relate some function with its derivatives
application

to represent physical quantities

rate of change

to define

a relationship

to be extremely common

to play a prominent role

pure mathematics

solution

the set of functions

46


https://en.wikipedia.org/wiki/Function_(mathematics)
https://en.wikipedia.org/wiki/Derivative
https://en.wikipedia.org/wiki/Pure_mathematics

13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

satisfy the equation

to be solvable

some properties of solutions

a given differential equation

determine

a self-contained formula

to be available

to be numerically approximated

to put emphasis on...

qualitative analysis of systems

to develop

accurate/ accuracy

pure and applied mathematics

the existence and uniqueness of solutions
the rigorous justification of the methods
virtually

celestial motion

interactions between neurons

to solve real-life problems

to model the behavior of complex systems
propagation of light and sound in the atmosphere
second-order partial differential equation
ordinary differential equations
independent variables

Read and translate the text.

A differential equation is a mathematical equation that
relates some function with its derivatives. In applications, the
functions usually represent physical quantities, the derivatives
represent their rates of change, and the equation defines a
relationship between the two. Because such relations are
extremely common, differential equations play a prominent role
in many disciplines including engineering, physics, economics,
and biology.

47


https://en.wiktionary.org/wiki/qualitative
https://en.wikipedia.org/wiki/Pure_mathematics
https://en.wikipedia.org/wiki/Applied_mathematics
https://en.wikipedia.org/wiki/Mathematical_modelling
https://en.wikipedia.org/wiki/Partial_differential_equation
https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Equation
https://en.wikipedia.org/wiki/Function_(mathematics)
https://en.wikipedia.org/wiki/Derivative
https://en.wikipedia.org/wiki/Engineering
https://en.wikipedia.org/wiki/Physics
https://en.wikipedia.org/wiki/Economics
https://en.wikipedia.org/wiki/Biology

In pure mathematics, differential equations are studied
from several different perspectives, mostly concerned with their
solutions—the set of functions that satisfy the equation. Only the
simplest differential equations are solvable by explicit formulas;
however, some properties of solutions of a given differential
equation may be determined without finding their exact form.

If a self-contained formula for the solution is not
available, the solution may be numerically approximated using
computers. The theory of dynamical systems puts emphasis
on qualitative analysis of systems described by differential
equations, while many numerical methods have been developed
to determine solutions with a given degree of accuracy.

Applications

The study of differential equations is a wide field
in pure and applied mathematics, physics, and engineering. All
of these disciplines are concerned with the properties of
differential equations of various types. Pure mathematics
focuses on the existence and uniqueness of solutions, while
applied mathematics emphasizes the rigorous justification of the
methods for approximating solutions. Differential equations
play an important role in modelling virtually every physical,
technical, or biological process, from celestial motion, to bridge
design, to interactions between neurons. Differential equations
such as those used to solve real-life problems may not
necessarily be directly solvable, i.e. do not have closed
form solutions. Instead, solutions can be approximated
using numerical methods.

Many fundamental laws of physics and chemistry can be
formulated as differential equations. In biology and economics,
differential equations are used to model the behavior of complex
systems. The mathematical theory of differential equations was
first developed together with the sciences where the equations
had originated and where the results found application.
However, diverse problems, sometimes originating in quite
distinct scientific fields, may give rise to identical differential
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equations. Whenever this happens, mathematical theory behind
the equations can be viewed as a unifying principle behind
diverse phenomena. As an example, consider propagation of
light and sound in the atmosphere, and of waves on the surface
of a pond. All of them may be described by the same second-
order partial differential equation, the wave equation, which
allows us to think of light and sound as forms of waves, much
like familiar waves in the water.

Conduction of heat, the theory of which was developed
by Joseph Fourier, is governed by another second-order partial
differential equation, the heat equation. It turns out that
many diffusion processes, while seemingly different, are
described by the same equation; the Black—Scholes equation in
finance is, for instance, related to the heat equation.

An ordinary differential equation (or ODE) is a
relation that contains functions of only one independent
variable, and one or more of its derivatives with respect to that
variable. Ordinary differential equations are to be distinguished
from partial differential equations where there are several
independent variables involving partial derivatives. Ordinary
differential equations arise in many different contexts including
geometry, mechanics, astronomy and population modeling.
There are many important classes of differential equations for
which detailed information is available. A function y = f(x) is
said to be a solution of a differential equation if the latter is
satisfied when y and its derivatives are replaced throughout by
f(x) and its corresponding derivatives.

Make the following sentences negative:

In applications, the functions usually represent physical
quantities, the derivatives represent their rates of change, and the
equation defines a relationship between the two.

Differential equations play a prominent role in many disciplines
including engineering, physics, economics, and biology.

In pure mathematics, differential equations are studied from
several different perspectives.
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10.

The solution may be numerically approximated using
computers.

The study of differential equations is a wide field
in pure and applied mathematics, physics, and engineering.
Pure mathematics focuses on the existence and uniqueness of
solutions.

Differential equations play an important role in modelling
physical, technical, or biological process.

Many fundamental laws of physics and chemistry can be
formulated as differential equations.

In biology and economics, differential equations are used
to model the behavior of complex systems.

Ordinary differential equations arise in geometry, mechanics,
astronomy and population modeling.

Text 13. Pure mathematics

1. Learn the vocabulary of the text:
underlying laws of logic

to be taken for granted

the tools of mathematics

to expand

rapid/rapidly

divide/subdivide

proof theory

Godel's incompleteness theorems

the idea of Turing machines

10. unorthodox view of the nature of logic
11. framework

12. acollection of distinct things

13. to treat

14. to have an internal organic structure
15. a new generation of mathematicians
16. the study of integers

17. Calculus and complex analysis

CoNoR~LNE
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18. notions

19. lattices and ordered algebraic structures
20. field theory

21. a mathematical entity

22. ring theory

23. combinatorics

24. spatial relationships

25. polytopes and polyhedra

26. convex geometry

27. study of semi-algebraic sets

28. points, straight lines, curves, surfaces, and solids
29. mapping

30. Coefficient

2. Read and translate the text “Pure mathematics”

Foundations, including set theory and mathematical
logic

Mathematicians have always worked with logic and
symbols, but for centuries the underlying laws of logic were
taken for granted, and never expressed
symbolically. Mathematical logic, also known as symbolic
logic, was developed when people finally realized that the tools
of mathematics can be used to study the structure of logic itself.
Areas of research in this field have expanded rapidly, and are
usually subdivided into several distinct departments.

Proof theory and constructive mathematics

Proof theory grew out of David Hilbert's ambitious
program to formalize all the proofs in mathematics. The most
famous result in the field is encapsulated in Godel's
incompleteness theorems. A closely related and now quite
popular concept is the idea of Turing
machines. Constructivism is  the outgrowth  of Brouwer's
unorthodox view of the nature of logic itself; constructively
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speaking, mathematicians cannot assert "Either a circle is round,
or it is not™ until they have actually exhibited a circle and
measured its roundness.

Model theory

Model theory studies mathematical structuresin a
general framework. Its main tool is first-order logic.

Set theory

A set can be thought of as a collection of distinct things
united by some common feature. Set theory is subdivided into
three main areas. Naive set theory is the original set theory
developed by mathematicians at the end of the 19th
century. Axiomatic set theoryis a rigorous axiomatic theory
developed in response to the discovery of serious flaws (such
as Russell's paradox) in naive set theory. It treats sets as
"whatever satisfies the axioms", and the notion of collections of
things serves only as motivation for the axioms. Internal set
theory is an axiomatic extension of set theory that supports
a logically consistent identification of illimited (enormously
large) and infinitesimal(unimaginably small) elements within
the real numbers.

History and biography

The history of mathematics is inextricably intertwined
with the subject itself. This is perfectly natural: mathematics has
an internal organic structure, deriving new theorems from those
that have come before. As each new generation of
mathematicians builds upon the achievements of our ancestors,
the subject itself expands and grows new layers, like an onion.

Recreational mathematics

From magic squares to the Mandelbrot set, numbers
have been a source of amusement and delight for millions of
people throughout the ages. Many important branches of
"serious™ mathematics have their roots in what was once a mere
puzzle and/or game.
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Number Theory

Number theoryis the study of numbers and the
properties of operations between them. Number theory is
traditionally concerned with the properties of integers, but more
recently, it has come to be concerned with wider classes of
problems that have arisen naturally from the study of integers.

Arithmetic

An elementary part of number theory that primarily
focuses upon the study of natural numbers, integers, fractions,
and decimals, as well as the properties of the traditional
operations on
them: addition, subtraction, multiplication and division. Up
until the 19th century, arithmetic and number theory were
synonyms, but the evolution and growth of the field has resulted
in arithmetic referring only to the elementary branch of number
theory.

Elementary number theory

The study of integers at a higher level than arithmetic,
where the term ‘elementary’ here refers to the fact that no
techniques from other mathematical fields are used.

Analytic number theory

Calculus and complex analysis are used as tools to study
the integers.

Algebraic number theory

The study of algebraic numbers, the roots
of polynomials with integer coefficients.

Other number theory subfields

Geometric number theory; combinatorial number
theory; transcendental number theory; and computational

number theory.

Algebra

The study of structure begins with numbers, first the
familiar natural numbers and integers and

their arithmetical operations, which are recorded in elementary
algebra. The deeper properties of these numbers are studied
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in number theory. The investigation of methods to solve
equations leads to the field of abstract algebra, which, among
other things, studies rings and fields, structures that generalize
the properties possessed by everyday numbers. Long standing
questions about compass and straightedge construction were
finally settled by Galois theory. The physically important
concept of vectors, generalized to vector spaces, is studied
in linear algebra.

Order theory

For any two distinct real numbers, one must be greater
than the other. Order Theory extends this idea to sets in general.
It includes notions like lattices and ordered algebraic structures.

General algebraic systems

Given aset, different ways of combining or relating
members of that set can be defined. If these obey certain rules,
then a particular algebraic structure is formed. Universal
algebra is the more formal study of these structures and systems.

Field theory and polynomials

Field theory studies the properties of fields. A field is a
mathematical entity for which addition, subtraction,
multiplication and division are well-defined. A polynomial is an
expression in which constants and variables are combined using
only addition, subtraction, and multiplication.

Commutative rings and algebras

Inring theory, a branch of abstract algebra, a
commutative ring is a ring in which the multiplication operation
obeys the commutative law. This means that if a and b are any
elements of the ring, then axb=bxa. Commutative algebra is the
field of study of commutative rings and their ideals, modules and
algebras. It is foundational both for algebraic geometry and for
algebraic number theory. The most prominent examples of
commutative rings are rings of polynomials.
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Combinatorics

Combinatorics is the study of finite or discrete
collections of objects that satisfy specified criteria. In particular,
it is concerned with "counting™ the objects in those collections
(enumerative combinatorics) and with deciding whether certain
"optimal” objects exist (extremal combinatorics). It
includes graph theory, used to describe inter-connected objects
(a graph in this sense is a network, or collection of connected
points). A combinatorial flavouris present in many parts
of problem-solving.

Geometry and topology

Geometry deals with spatial relationships, using
fundamental qualities or axioms. Such axioms can be used in
conjunction with mathematical definitions for points, straight
lines, curves, surfaces, and solids to draw logical conclusions.
See also List of geometry topics

Convex geometry and discrete geometry

Includes the study of objects such
as polytopes and polyhedra.

Discrete or combinatorial geometry

The study of geometrical objects and properties that
are discrete or combinatorial, either by their nature or by their
representation. It includes the study of shapes such as
the Platonic solids and the notion of tessellation.

Differential geometry

The study of geometry using calculus. It is very closely
related to differential topology. Covers such areas
as Riemannian geometry, curvature and differential geometry
of curves.

Algebraic geometry

Given a polynomial of two real variables, then the points
on a plane where that function is zero will form a curve.
An algebraic curve extends this notion to polynomials over
a field in a given number of variables. Algebraic geometry may
be viewed as the study of these curves.
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LN w

Arithmetic geometry

The study of schemes of finite type over the spectrum of
the ring of integers. Alternatively defined as the application of
the techniques of algebraic geometry to problems in number
theory.

Diophantine geometry

The study of the points of algebraic varieties with
coordinates in fields that are not algebraically closed and occur
in algebraic number theory, such as the field of rational
numbers, number fields, finite fields, function fields, and p-adic
fields, but not including the real numbers.

Real algebraic geometry

The study of semi-algebraic sets, i.e. real-number
solutions to algebraic inequalities with-real number coefficients,
and mappings between them.

Identify grammar tenses:

Mathematicians have always worked with logic and symbols.
The underlying laws of logic were taken for granted.
Mathematical logic was developed when people finally realized
that the tools of mathematics can be used to study the structure
of logic itself.

Proof theory grew out of David Hilbert's ambitious program to
formalize all the proofs in mathematics.

Model theory studies mathematical structures in a general
framework.

A set can be thought of as a collection of distinct things united
by some common feature.

The history of mathematics is inextricably intertwined with the
subject itself.

From magic squares to the Mandelbrot set, numbers have been
a source of amusement and delight for millions of people
throughout the ages.

Number theory is traditionally concerned with the properties of
integers.
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10.

11.

12.

13.

14.

15.

CoNOR~WNE

Calculus and complex analysis are used as tools to study
the integers.

The investigation of methods to solve equations leads to the
field of abstract algebra.

Algebraic geometry may be viewed as the study of these
curves.

The physically important concept of vectors, generalized
to vector spaces, is studied in linear algebra.

Long standing  questions  about compass  and
straightedge construction were finally settled by Galois
theory.

In ring theory, a branch of abstract algebra, a commutative
ring is a ring in which the multiplication operation obeys
the commutative law.

Text 14. Mathematics as a science

1. Learn the vocabulary of the text:
science

scientific

a scientist

computational techniques

to fall into

broad

to be sharply defined

to overlap

to advance

. to develop

. to recognize
. to seek

. to increase

. to consider

. to produce

. to further

. achievements
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18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

to employ

university faculty

to conduct research

mathematical modeling
computational methods

to formulate and solve practical problems
government

social sciences

the most efficient way

to schedule airline routes

safety

the cost-effectiveness

enhance mathematical methods
cryptanalysts

to decipher encryption systems
to use mathematics extensively
to collaborate with

to do rigorous mathematics

use mathematical expertise
significant use of mathematics
sophisticated mathematical models
actuary

a cryptologist

a statistician

an operations researcher

an agricultural economist

a numerical analyst

a marketing manager

a data analyst

a software developer

a market researcher

an inventory strategist
mathematics of finance specialist
measurements researcher

an information systems consultant
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53. elementary or high school teacher
54. college or university professor
55. aresearch scientist

2. Read and translate the text.

Mathematics is one of the oldest and most fundamental
sciences.  Mathematicians use  mathematical  theory,
computational techniques, algorithms, and the latest computer
technology to solve economic, scientific, engineering, physics,
and business problems. The work of mathematicians falls into
two broad classes - theoretical (pure) mathematics and applied
mathematics. These classes, however, are not sharply defined
and often overlap.

Theoretical mathematicians advance mathematical
knowledge by developing new principles and recognizing
previously unknown relationships between existing principles of
mathematics. Although these workers seek to increase basic
knowledge without necessarily considering its practical use,
such pure and abstract knowledge has been instrumental in
producing or furthering many scientific and engineering
achievements. Many theoretical mathematicians are employed
as university faculty, dividing their time between teaching and
conducting research.

Applied mathematicians use theories and techniques,
such as mathematical modeling and computational methods, to
formulate and solve practical problems in business, government,
engineering, and the physical life, and social sciences. For
example, they may analyze the most efficient way to schedule
airline routes between cities, the effects and safety of new drugs,
the aerodynamic characteristics of an experimental automobile,
or the cost-effectiveness of alternative manufacturing processes.

Applied mathematicians working in industrial research
and development may develop or enhance mathematical
methods when solving a difficult problem. Some
mathematicians, called cryptanalysts, analyze and decipher
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encryption systems—codes—designed to transmit military,
political, financial, or law-enforcement-related information.

Applied mathematicians start with a practical problem,
envision its separate elements, and then reduce the elements to
mathematical variables. They often use computers to analyze
relationships among the variables, and they solve complex
problems by developing models with alternative solutions.

Individuals with titles other than mathematician also do
work in applied mathematics. In fact, because mathematics is the
foundation on which so many other academic disciplines are
built, the number of workers using mathematical techniques is
much greater than the number formally called mathematicians.
For example, engineers, computer scientists, physicists, and
economists are among those who use mathematics extensively.
Some professionals, including statisticians, actuaries, and
operations research analysts, are actually specialists in a
particular branch of mathematics. Applied mathematicians
frequently are required to collaborate with other workers in their
organizations to find common solutions to problems.

The world is full of places to do rigorous mathematics.
As you begin to identify potential outlets for your talent, it may
be useful to get a sense of the dimensions of the 'field" in its
entirety. Business, industry, and government use mathematical
expertise, often in the context of applications.
However, the job titles often do not include the word
"mathematics™ or "mathematician,” but do involve significant
use of mathematics and/or quantitative reasoning. For people
with advanced degrees in mathematics, careers involve
development of new mathematical methods and theories and
application to almost every area of science, engineering,
industry and business. Those who major in mathematics in
undergraduate institutions find a broad variety of opportunities.
Some use their mathematical training directly and some use their
training in rigorous thinking and analysis indirectly to solve
problems in the business sector.
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Many of the contributions and uses of mathematics are
closely related to the need for mathematical modeling and
simulation of physical phenomena on the computer. In addition,
the analysis and control of processes, and optimization and
scheduling of resources use significant mathematics. For
example, the finance industry uses sophisticated mathematical
models for pricing of securities, while the petroleum industry
models the flow of oil in underground rock formations to help in
oil recovery. Image processing, whether producing clear
pictures from satellite imagery or making medical images (CAT,
MRI) to detect and diagnose, all use significant mathematics.
Industrial design, whether structural components for airplanes or
automobile parts, uses a tremendous amount of mathematical
modeling; much of which is embodied in CAD/CAM computer
software. Such techniques were used in the design of the Boeing
777, as well as in the design of automobiles. Computational
modeling is also used in airplane and automobile design to
analyze the flow of air over vehicles to determine fuel economy
and efficiency.

The use of mathematics is pervasive in modern industry.
The result is that mathematicians are found in almost every
sector of the job market, including engineering research,
telecommunications, computer services and software, energy
systems, computer manufacturers, aerospace and automotive,
chemicals and pharmaceuticals, and government laboratories,
among others.

Mathematics and Statistics is used throughout the world as an
essential tool in many subject fields such as natural science,
engineering, medicine, economics, etc.

There are many career opportunities for mathematics and
statistics graduates, such as the follows:

actuary

cryptologist

statistician

operations researcher
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agricultural economist

numerical analyst

marketing manager

data analyst

software developer

market researcher

inventory strategist

mathematics of finance specialist

measurements researcher

information systems consultant

elementary or high school teacher

college or university professor

research scientist (Research at universities, Bureau of
Meteorology, government laboratories, consulting
companies, etc).

Identify Participle I or Participle Il or Gerund in
the sentences below:

1.

4.

Theoretical mathematicians advance mathematical
knowledge by developing new principles and
recognizing previously unknown relationships
between existing principles of mathematics.
Although these workers seek to increase basic
knowledge without necessarily considering its
practical use, such pure and abstract knowledge has
been instrumental in producing or furthering many
scientific and engineering achievements.

Many theoretical mathematicians are employed as
university faculty, dividing their time between
teaching and conducting research.

Applied mathematicians use theories and techniques,
such as mathematical modeling and computational
methods, to formulate and solve practical problems
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10.

11.

12.

in business, government, engineering, and the
physical life, and social sciences.

They may analyze the cost-effectiveness of
alternative manufacturing processes.

Applied mathematicians working in industrial
research and development may develop or enhance
mathematical methods when solving a difficult
problem.

Some mathematicians, called cryptanalysts, analyze
and decipher encryption systems - codes—designed
to transmit military, political, financial, or law-
enforcement-related information.

They solve complex problems by developing models
with alternative solutions.

The number of workers using mathematical
techniques is much greater than the number formally
called mathematicians.

Some  professionals, including statisticians,
actuaries, and operations research analysts, are
actually specialists in a particular branch of
mathematics.

For people with advanced degrees in mathematics,
careers involve development of new mathematical
methods and theories.

The finance industry uses  sophisticated
mathematical models for pricing of securities.

Text 15. Applied mathematics

Learn the vocabulary of the text:

agkrowpnE

the branch

to focus on

to apply

to include

partial and ordinary differential equations
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linear algebra
numerical analysis
operations research
discrete mathematics

. optimization

. control

. probability

. to use mathematical modeling techniques
. to solve real-world problems

. the application of mathematical methods
. to describe the professional specialty

. to formulate and study mathematical models
. practical applications

. the subject of study in pure mathematics
. abstract concepts

. cryptography

. to consider

. per se

. to distinguish between

. to be applicable

. consensus

. to be concerned with

. mathematical biologists

. to pose problems

. the growth

. to deny the existence

. to claim

. hon-mathematicians

. to blend

. the success

. numerical mathematical methods

. computational science

. computational engineering

. use high-performance computing

. the simulation of phenomena
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41. the solution of problems
42. interdisciplinary

2. Read and translate the text.

Applied mathematics is the branch of mathematics that
is focused on developing mathematical methods and applying
them to science, engineering, industry, and society. It includes
mathematical topics such as partial and ordinary differential
equations, linear algebra, numerical analysis, operations
research, discrete mathematics, optimization, control, and
probability. Applied mathematics uses mathematical modeling
techniques to solve real-world problems.

Applied mathematics is the application of mathematical
methods by different fields such
as science, engineering, 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. In the past,
practical applications have motivated the development of
mathematical theories, which then became the subject of study
in pure mathematics where abstract concepts are studied for
their own sake. The activity of applied mathematics is thus
intimately connected with research in pure mathematics.

Today, the term "applied mathematics™ is used in a
broader sense. It includes the classical areas noted above as well
as other areas that have become increasingly important in
applications. Even fields such as number theory that are part
of pure mathematics are now important in applications (such
as cryptography), though they are not generally considered to be
part of the field of applied mathematics per se. Sometimes, the
term "applicable mathematics"” is used to distinguish between
the traditional applied mathematics that developed alongside
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physics and the many areas of mathematics that are applicable
to real-world problems today.

There is no consensus as to what the various branches of
applied mathematics are. Such categorizations are made difficult
by the way mathematics and science change over time, and also
by the way universities organize departments, courses, and
degrees.

Many mathematicians distinguish between "applied
mathematics”, which is concerned with mathematical methods,
and the "applications of mathematics” within science and
engineering. A biologist using a population model and applying
known mathematics would not be doing applied mathematics,
but rather using it; however, mathematical biologists have posed
problems that have stimulated the growth of pure mathematics.
Mathematicians such as Poincaré and Arnold deny the existence
of "applied mathematics" and claim that there are only
"applications of mathematics.” Similarly, non-mathematicians
blend applied mathematics and applications of mathematics. The
use and development of mathematics to solve industrial
problems is also called "industrial mathematics".

The success of modern numerical mathematical methods
and software has led to the emergence of computational
mathematics, computational science, and computational
engineering, which use high-performance computing for
the simulation of phenomena and the solution of problems in the
sciences and engineering. These are often considered
interdisciplinary.

3. Complete the sentences:

1. Applied mathematics uses mathematical modeling
techniques to ...

2. Applied mathematics is the application of mathematical
methods by...

3. Mathematicians such as Poincaré and Arnold deny the
existence of...

66


https://en.wikipedia.org/wiki/Biology
https://en.wikipedia.org/wiki/Matrix_population_models
https://en.wikipedia.org/wiki/Henri_Poincar%C3%A9
https://en.wikipedia.org/wiki/Vladimir_Arnold
https://en.wikipedia.org/wiki/Computational_mathematics
https://en.wikipedia.org/wiki/Computational_mathematics
https://en.wikipedia.org/wiki/Computational_science
https://en.wikipedia.org/wiki/Computational_engineering
https://en.wikipedia.org/wiki/Computational_engineering
https://en.wikipedia.org/wiki/Supercomputer
https://en.wikipedia.org/wiki/Simulation
https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Henri_Poincar%C3%A9
https://en.wikipedia.org/wiki/Vladimir_Arnold

SR

8.

9.

Many mathematicians distinguish between...

The success of modern numerical mathematical methods
and software has led to...

In the past, practical applications have motivated the
development of...

Mathematical biologists have posed problems that have
stimulated the growth of...

The use and development of mathematics to solve
industrial problems is also called..

Non-mathematicians blend apphed mathematics and..

10. Applied mathematics is a combination of ..

Text 16. Applied Mathematics and Computational Science

1. Learn the vocabulary of the text:

1. an emerging discipline

2. toutilize

3. to produce problem-solving techniques and
methodologies

4. to advance scientific knowledge and practice

5. torelyon

6. the design and manufacture of aircraft, automobiles,
textiles, computers, communication Systems,
prescription drugs

7. toleadto

8. to contribute to diverse areas of science

9. simulation and prototype testing

10. to use computer-aided design

11. to test for performance, safety and ergonomics

12. to lower the cost of constructing

13. to analyze the lift and drag of airfoil designs

14. essential tools in the design and manufacture of an
aircraft

15. to enable

16. swamps, forests, grasslands and the tundra

67



17. to predict long-term change

18. to provide input

19. accurate simulation of combustion systems

20. to improve efficiency

21. to meet the needs

22. to require high-performance computing

23. to estimate and manage uncertainty in models and
computations

24. to design trading strategy, assist in asset allocation,
and assess risk

25. hedge fund companies

26. actuary, statistician, scientific programmer, systems
engineer, analyst, research associate, and technical
consultant

27. software publishers

28. a liberal arts education

29. a cornerstone of logic and the inductive and
deductive methods

2. Read and translate the text.

Computational Science

Computational science is an emerging discipline focused
on integrating applied mathematics, computer science,
engineering, and the sciences to create a multidisciplinary field
utilizing computational techniques and simulations to produce
problem-solving techniques and methodologies. Computational
science has become a third partner, together with theory and
experimentation, in advancing scientific knowledge and
practice.

How Are They Used?

Applied mathematics and computational science are
utilized in almost every discipline of science, engineering,
industry, and technology. Industry relies on applied mathematics
and computational science for the design and manufacture of
aircraft, automobiles, textiles, computers, communication
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systems, prescription drugs, and more. Work with applied
mathematics often leads to the development of new
mathematical models, theories, and applications that contribute
to diverse areas of science.

Some examples of the use of applied mathematics and
computational science follow.

Simulation and prototype testing are used in manufacturing
design and evaluation. For example, automotive companies are
using computer-aided design to test for performance, safety and
ergonomics. In doing so, they dramatically lower the cost of
constructing and testing prototypes.

Computational simulations in aircraft design have been used to
analyze the lift and drag of airfoil designs since the early days of
computing. Advanced computation and simulation are now
essential tools in the design and manufacture of an aircraft.

A major advance in computing power will enable scientists to
incorporate knowledge about interactions between the oceans,
the atmosphere and living ecosystems, such as swamps, forests,
grasslands and the tundra, into the models used to predict long-
term change. Climate modeling at the global, regional and local
levels can reduce uncertainties regarding long-term climate
change, provide input for the formulation of energy and
environmental policy, and abate the impact of violent storms.
Accurate simulation of combustion systems offers the promise
of developing the understanding needed to improve efficiency
and reduce emissions as mandated by U.S. public policy.
Achieving predictive simulation of combustion processes will
require terascale computing and an unprecedented level of
integration among disciplines including physics, chemistry,
engineering, mathematics, and computer science.

Meeting the needs of nuclear stockpile stewardship and
management for the near future requires high-performance
computing far beyond our current level of performance. The
ability to estimate and manage uncertainty in models and
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computations is critical for this application and increasingly
important for many others.

Applied mathematics and computational science is also useful in
finance to design trading strategy, assist in asset allocation, and
assess risk. Many large and successful hedge fund companies
have successfully employed mathematics to do quantitative
portfolio management and trading.

Where Could I Work?

Applied mathematicians and computational scientists
often hold jobs with titles such as actuary, statistician, scientific
programmer, systems engineer, analyst, research associate, and
technical  consultant. ~ Applied  mathematicians  and
computational scientists work for federal and state governments,
financial services, scientific research and development services,
and management, scientific, and technical consulting services.
Software publishers, insurance companies and aerospace,
pharmaceutical, and other manufacturing companies also
employ applied mathematicians and computational scientists.
Many work in academia, teaching the next generation and
developing innovations through their own research.

Applied Mathematics and Informatics

Mathematics is a part of human culture and a basis for a

liberal arts education essential to every modern person. The
application of mathematical methods enlarges the possibilities
of each specialist and thus, for students, mathematics is a
cornerstone of logic and the inductive and deductive methods.
By studying mathematics, students form their professional
thinking.
Google runs on math. Finance and banking run on math. The
digital world is math. Galileo Galilei even said that nature itself
formulates its laws from the language of mathematics. Applied
Mathematics and Informatics will give you the tools that you
need to understand the complex systems that run the world, and
build the systems that will run the 21st century.
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What is taught?

In short, you will study mathematical models.
Underlying these models is a concrete foundation of
mathematics taught at a university, including: mathematical
analysis,  differential  equations,  probability  theory,
mathematical statistics, numerical mathematics, data structures
and algorithms, programming in high-level languages, basics of
software engineering and many others.

3. ldentify the underlined forms:

1. Computational science is an emerging discipline focused on
integrating applied mathematics, computer science,
engineering, and the sciences to create a multidisciplinary
field utilizing computational techniques and simulations to
produce problem-solving techniques and methodologies.

2. Computational science has become a third partner, together
with theory and experimentation, in advancing scientific
knowledge and practice.

3. In doing so, they dramatically lower the cost of constructing
and testing prototypes.

4. Advanced computation and simulation are now essential
tools in the design and manufacture of an aircraft.

5. Achieving predictive simulation of combustion processes
will require terascale computing and an unprecedented level
of integration among disciplines including physics,
chemistry, engineering, mathematics, and computer science.

6. Meeting the needs of nuclear stockpile stewardship and
management for the near future requires high-performance
computing far beyond our current level of performance.

7. By studying mathematics, students form their professional
thinking.

8. Underlying these models is a concrete foundation of
mathematics taught at a university, including: mathematical
analysis, differential equations, probability theory,
mathematical statistics, numerical mathematics, data
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structures and algorithms, programming in high-level
languages, basics of software engineering and many others.

=

CoNoR~LNE

Text 17. Introduction to Mathematical analysis
Learn the vocabulary of the text:

mathematical analysis

the theories of differentiation, integration
measure

limits

infinite series

analytic function

real and complex numbers

to evolve

calculus

. a definition of nearness

. atopological space

. a metric space

. the method of exhaustion

to compute the area

. the area of regular polygons

. alimit

. to trace back

. implicit

. an infinite geometric sum

. Zeno's paradox of the dichotomy

. the concepts of limits and convergence

. the area and volume of regions and solids
. explicit use of infinitesimals

. to find the area of a circle

. infinite series expansions

. the power series and the Taylor series

. functions such as sine, cosine, tangent and arctangent
. the trigonometric functions
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29. to estimate the magnitude of the error terms

30. to truncate the series

31. to give a rational approximation of an infinite series

32. infinitesimal calculus

33. the calculus of variations

34. ordinary and partial differential equations

35. Fourier analysis

36. generating functions

37. to approximate discrete problems

38. the notion of mathematical function

39. the modern definition of continuity

40. to reject the principle of the generality of algebra

41. the concept of the Cauchy sequence

42. theory of integration

43. the "epsilon-delta” definition of limit

44. to create a complete set

45. the study of the "size" of the set of discontinuities of
real functions

46. an axiomatic set theory

2. Read and translate the text.

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).
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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 17th
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 20th century. In Asia, the Chinese mathematician Liu Hui
used the method of exhaustion in the 3™ 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 Il gave
examples of the derivative and used what is now known as
Rolle's theorem in the 12™ century.

In the 14th century, Madhava of Sangamagrama
developed infinite series expansions, like the power series and
the Taylor series, of functions such as sine, 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 16th century.
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The modern foundations of mathematical analysis were
established in 17th 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 18th 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 18th 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
founded the modern field of mathematical analysis.

In the middle of the 19th 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
numbers are formally defined, which serve to fill the "gaps"
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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.

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 equations. The idea of normed vector space was
in the air, and in the 1920s Banach created functional analysis.

3. Answer the questions.

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?

4. What outstanding discoveries in math were made by Chinese
and Indian scientists?

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

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

4. Name the ancient Greek mathematicians and scientists:

- who described the method of exhaustion?

- who represented paradox of the dichotomy?

- who used the concepts of limits and convergence?

- who introduced the notion of mathematical function,
differential equations and harmonic analysis. Expand upon the
essence of these mathematical discoveries.
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5. Find the suitable term from the opposite column.

1.a pair of elements a, b having | a) natural numbers
the property that (a, b) = (u, v)
if and

onlyifa=u,b=v;

2. a space that has an | b)topological space
associated family of subsets
that constitute a

topology. The relationships
between members of the space
are

mathematically analogous to
those between points in
ordinary two- and

three-dimensional space;

3.a notional line in which | c) ordered pair
every real number is conceived
of as

represented by a point;

4. a relation between a set of | d) power series
inputs and a set of permissible
outputs with the property that
each input is related to exactly
one output. An example

is the function that relates each
real number x to its square
(x2). The
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output of a function f
corresponding to an input X is
denoted by f(x) (read

"f of x"). In this example, if the
input is .3, then the output is 9,
and we

may write f (.3) = 9. The input
variable(s) are sometimes
referred to as

the argument(s) of the
function;

5. in logic and mathematics, if | €) real line
and only if is a biconditional

logical

connective between

statements;

6. able to be counted; f) countable
7. the positive integers (whole | g) iff
numbers) 1, 2, 3, etc.;

8. a mathematical series whose | h) function

terms  contain  ascending
positive integral

powers of a variable, such as
a0 + alx + a2x2 +...
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Text 18. Main branches of Mathematical Analysis

CoNoO~WNEE

Learn the vocabulary of the text:

real analysis

the theory of functions of a real variable
real-valued functions of a real variable

the analytic properties of real functions and sequences
convergence and limits of sequences of real numbers

the calculus of the real numbers
continuity

smoothness

related properties of real-valued functions

. complex analysis

. the theory of functions of a complex variable
. hydrodynamics

. thermodynamics

mechanical engineering

. electrical engineering

. quantum field theory

. the analytic functions of complex variables
. to satisfy Laplace's equation

. functional analysis

. the study of vector spaces

. limit-related structure

. the linear operators

. the study of differential and integral equations
. to play a prominent role

. numerical analysis

. the study of algorithms

. numerical approximation

. to seek exact answers

. to obtain

. to obtain approximate solutions

. stochastic differential equations

. Markov chains
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2. Read and translate the text.

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 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.
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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 explicitly.

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 +. 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"
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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).
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 21st
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.
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3. Answer the questions.
1. What mathematical notions does the Real analysis deal with?
2. What types of functions does the Complex analysis concerned
with?
3. What kind of disciplines do the differential equations play a
prominent role in?
4. What fields does the Numerical analysis find its applications
in?
5.What are the basic forms of Mathematical Analyses their
principles.

4. Make up special questions to the following sentences:
1. Some properties are established by way of reasoning (how).
2. Geometry is concerned with the properties and relationships
of figures in space (what ... with). 3.
Some figures such as cubes and spheres have three dimensions
(how many). 4. Many discoveries were made in the nineteenth
century (when). 5. The truth of non-mathematical propositions
in real life is much less certain (where). 6. The given proposition
and its converse can be stated as follows (in what way). 7. Pure
mathematics deals with the development of knowledge for its
own purpose and need
(what ... with). 8. Carl Gauss proved that every algebraic
equation had at least one root (who). 9. There are three words
having the same meaning (how many). 10. The
given definition corresponds to the idea of uniqueness (what).

5. Find the suitable term from the opposite column.

1. A number (symbol i) whose | a) applied mathematics
square equals a real negative
number. These numbers were
invented to allow equations to
be solved when they have no
real roots. For example, 1 has
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two real square roots, +1 and -
1. The equation x? = 1 thus has
two real roots, x =1 and x = -
1. The number -1 has no real
square roots, so the equation
x> = -1 has no real roots.
However, the ‘imaginary’
number, denoted by i, allows
the equation x? =-1 to have
two imaginary roots, X = i and
X =-i. By convention i always
precedes

any coefficient other than 1 or
-1.

2. In mathematics, the limit of
a sequence is the value that the
terms of a sequence "tend to".
If such a limit exists, the
sequence is called . A
sequence which does not
converge is said to be

b) differential calculus and
integral calculus

3. The branch of mathematics
that deals with the properties
and relationships of numbers,
especially  the positive
integers is called

c) dot product or scalar
product

4. A scalar function of two
vectors, equal to the product
of their magnitudes and the
cosine of the angle between
them, also called

d) number theory

5. The branch of mathematics
that deals with the finding and

e) divergent, convergent
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properties of derivatives and
integrals of functions, by
methods originally based on
the summation of
infinitesimal differences.

The two main  types
are :

6.The abstract science of | f) infinitesimal
number, quantity, and space,
either as abstract concepts
(pure mathematics), or as
applied to other disciplines
such as  physics and
engineering is called

7. Extremely small. However | g) imaginary number
small a number other than
zero may be, it is always
possible to find another even
closer to zero. The derivative
of a continuous function
considers the limit to which
the ratio between changes in a
function and changes in its
argument tends as both
changes become
infinitesimally small.

6. Translate the sentences according to the models.
Model 1. There are various ways of evaluating formulae. —
C}/I_I_ICCTByIOT pa3jinuHbIC CIIOCOOBI BEIYUCIIEHNS (I)OpMYJ'I.

1. There are a lot of important theorems in this book. 2. There
are sets containing no

elements. 3. There has been recently developed a new method of
proving the theorem. 4. There are many measurements to be
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made. 5. There weren’t any problems with my term paper last
year. 6. There will be enough work for everybody

at the next conference.

Model 2. There exist a lot of equivalent relations. — CymectByeT
MHOTI'O SKBHBAJIECHTHBIX OTHOIIICHUH.

1. There exists no difference between these two expressions. 2.
There exists at least

one element in a non-empty set. 3. There exist some important
statements in the article. 4. There exist many different ways of
defining a circle. 5. There exist no solutions to the problem
presented.

Model 3. To a pair of numbers there corresponds a point in the
plane. — ITape uucen

COOTBCTCTBYCT TOYKA HA IJIOCKOCTH.

1. To a linear equation there corresponds a straight line in the
Euclidean space. 2. To

a point in three dimensional space there correspond its three
coordinates. 3. To each

number in X there corresponds a unique element in Y. 4. To any
two objects a, b there corresponds a new object. 5. If to each
member X of a set there corresponds one value of a variable vy,
then y is a function of x.

Complete these sentences by putting the verb in brackets
into the Present Simple or the Present Continuous.

1.To solve the problem of gravitation, scientists ...............
(consider) time-space

geometry in a new way nowadays.

2. Quantumrules ............... (obey) in any system.

3.We ool (use) Active Server for this project because
it......... (be) Web-

based

4. Scientists ............... (trace and locate) the subtle

penetration of quantum effects
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into a completely classical domain.

5. Commonly we ............ (use) C + + and JavaScript.

6. At the moment we ............... (develop) a Web-based
project.

7. Its domain ............ (begin) in the nucleus and ............
(extend) to the solar

system.

8 RightnowI............. (try) to learn how to use Active Server
properly.

8. Put “can”, “can not”, ”could”, ”could not” into the following
sentences.

1. Parents are finding that they ... no longer help their children
with their arithmetic homework.

2. The solution for the construction problems ... be found by
pure reason.

3. The Greeks ... solve the problem notbecause they were not
clever enough, but because the problem is insoluble under
the specified conditions.

4. Using only a straight-edge and a compass the Greeks ...
easily divide any line segment into any number of equal
parts.

5. Web pages... offer access to a world of information about
and exchange with other cultures and communities and
experts in every field.

Text 19. Topology

1. Learn the vocabulary of the text:
1. the properties of a geometric object
2. topreserve
3. continuous deformations
4. stretching
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https://en.wikipedia.org/wiki/Topology
https://en.wikipedia.org/wiki/Mathematical_object
https://en.wikipedia.org/wiki/Continuous_function
https://en.wikipedia.org/wiki/Deformation_theory
https://en.wikipedia.org/wiki/Stretch_factor

twisting
crumpling
bending
tear/tearing
glue/gluing

. atopological space

. to endow

. to allow

. to define continuous deformation of subspaces

Euclidean spaces/metric spaces

. homeomorphisms and homotopies
. to be invariant

. atopological property

. the dimension

. to distinguish between

. aline

. asurface

. compactness

. acircle

. connectedness

. two non-intersecting circles

. point set topology/general topology)
. algebraic topology

. the topology of manifolds

. open and closed sets

. compact spaces

. continuous functions

. convergence

. separation axioms

metric spaces

. dimension theory

. the permanent usage
. homology theory

. cohomology theory
. homotopy theory
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https://en.wikipedia.org/wiki/Twist_(mathematics)
https://en.wikipedia.org/wiki/Crumpling
https://en.wikipedia.org/wiki/Quotient_space_(topology)
https://en.wikipedia.org/wiki/Topological_space
https://en.wikipedia.org/wiki/Euclidean_space
https://en.wikipedia.org/wiki/Metric_space
https://en.wikipedia.org/wiki/Homeomorphism
https://en.wikipedia.org/wiki/Homotopy
https://en.wikipedia.org/wiki/Topological_property
https://en.wikipedia.org/wiki/Topological_dimension
https://en.wikipedia.org/wiki/Line_(geometry)
https://en.wikipedia.org/wiki/Surface_(mathematics)
https://en.wikipedia.org/wiki/Compact_(topology)
https://en.wikipedia.org/wiki/Circle
https://en.wikipedia.org/wiki/Connectedness
https://en.wikipedia.org/wiki/General_topology
https://en.wikipedia.org/wiki/Algebraic_topology
https://en.wikipedia.org/wiki/Manifold
https://en.wikipedia.org/wiki/Open_set
https://en.wikipedia.org/wiki/Closed_set
https://en.wikipedia.org/wiki/Set_(mathematics)
https://en.wikipedia.org/wiki/Compact_space
https://en.wikipedia.org/wiki/Continuous_function
https://en.wikipedia.org/wiki/Limit_of_a_sequence
https://en.wikipedia.org/wiki/Separation_axiom
https://en.wikipedia.org/wiki/Metric_space
https://en.wikipedia.org/wiki/Dimension_theory
https://en.wikipedia.org/wiki/Homology_theory
https://en.wikipedia.org/wiki/Cohomology_theory
https://en.wikipedia.org/wiki/Homotopy_theory

40. homological algebra

41. functors

42. homotopy groups

43. simplicial  complexes and CW  complexes/cell
complexes

44. curvature

45. large-scale properties

46. genus

47. increasingly sophisticated parts of algebra

48. to investigate spaces

49. mapping

50. to bring into play new methods

51. the arithmetic of elliptic curves

52. new and very powerful tools

53. differentiable functions on differentiable manifolds

54. an n-dimensional generalization of a surface

55. the usual 3-dimensional Euclidean space

2. Read and translate the text.

In mathematics, topology is concerned with the
properties of ageometric objectthat are preserved
under continuous deformations, such
as stretching, twisting, crumpling and bending, but not tearing
or gluing. A topological space is a set endowed with a structure,
called atopology, which allows defining continuous
deformation of subspaces, and, more generally, all kinds
of continuity. Euclidean spaces, and, more generally, metric
spaces are examples of topological spaces, as any distance or
metric defines a topology. The deformations that are considered
in topology are homeomorphisms and homotopies. A property
that is invariant under such deformations is a topological
property. Basic examples of topological properties are:
the dimension, which allows distinguishing between a line and
a surface; compactness, which allows distinguishing between a
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https://en.wikipedia.org/wiki/Homological_algebra
https://en.wikipedia.org/wiki/Functor
https://en.wikipedia.org/wiki/Homotopy_group
https://en.wikipedia.org/wiki/Simplicial_complexes
https://en.wikipedia.org/wiki/CW_complexes
https://en.wikipedia.org/wiki/Differentiable_function
https://en.wikipedia.org/wiki/Differentiable_manifold
https://en.wikipedia.org/wiki/Dimension
https://en.wikipedia.org/wiki/Surface_(topology)
https://en.wikipedia.org/wiki/Euclidean_space
https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Mathematical_object
https://en.wikipedia.org/wiki/Continuous_function
https://en.wikipedia.org/wiki/Deformation_theory
https://en.wikipedia.org/wiki/Stretch_factor
https://en.wikipedia.org/wiki/Twist_(mathematics)
https://en.wikipedia.org/wiki/Crumpling
https://en.wikipedia.org/wiki/Quotient_space_(topology)
https://en.wikipedia.org/wiki/Topological_space
https://en.wikipedia.org/wiki/Set_(mathematics)
https://en.wikipedia.org/wiki/Continuity_(mathematics)
https://en.wikipedia.org/wiki/Euclidean_space
https://en.wikipedia.org/wiki/Metric_space
https://en.wikipedia.org/wiki/Metric_space
https://en.wikipedia.org/wiki/Homeomorphism
https://en.wikipedia.org/wiki/Homotopy
https://en.wikipedia.org/wiki/Topological_property
https://en.wikipedia.org/wiki/Topological_property
https://en.wikipedia.org/wiki/Topological_dimension
https://en.wikipedia.org/wiki/Line_(geometry)
https://en.wikipedia.org/wiki/Surface_(mathematics)
https://en.wikipedia.org/wiki/Compact_(topology)

line and a circle; connectedness, which allows distinguishing a
circle from two non-intersecting circles.

Deals with the properties of a figure that do not change
when the figure is continuously deformed. The main areas are
point set topology (or general topology), algebraic topology, and
the topology of manifolds, defined below.

General topology

Also called point set topology. Properties of topological
spaces.

Includes such notions as open and closed sets, compact
spaces, continuous functions, convergence, separation
axioms, metric spaces, dimension theory.

The term general topology means: this is the topology that is
needed and used by most mathematicians. The permanent usage
in the capacity of acommon mathematical language has polished
its system of definitions and theorems. Nowadays, studying
general topology really more resembles studying a language
rather than mathematics: one needs to learn a lot of new words,
while proofs of most theorems are quite simple. On the other
hand, the theorems are numerous because they play the role of
rules regulating usage of words.

Algebraic topology

Properties of algebraic objects associated with a
topological space and how these algebraic objects capture
properties of such spaces. Contains areas like homology
theory, cohomology theory, homotopy theory, and homological
algebra, some of them examples of functors. Homotopy deals
with homotopy groups (including the fundamental group) as
well  assimplicial complexes and CW  complexes (also
called cell complexes).

Algebra and Topology are core disciplines of Pure
Mathematics.
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https://en.wikipedia.org/wiki/Circle
https://en.wikipedia.org/wiki/Connectedness
https://en.wikipedia.org/wiki/General_topology
https://en.wikipedia.org/wiki/Algebraic_topology
https://en.wikipedia.org/wiki/Manifold
https://en.wikipedia.org/wiki/General_topology
https://en.wikipedia.org/wiki/Topological_space
https://en.wikipedia.org/wiki/Topological_space
https://en.wikipedia.org/wiki/Open_set
https://en.wikipedia.org/wiki/Closed_set
https://en.wikipedia.org/wiki/Set_(mathematics)
https://en.wikipedia.org/wiki/Compact_space
https://en.wikipedia.org/wiki/Compact_space
https://en.wikipedia.org/wiki/Continuous_function
https://en.wikipedia.org/wiki/Limit_of_a_sequence
https://en.wikipedia.org/wiki/Separation_axiom
https://en.wikipedia.org/wiki/Separation_axiom
https://en.wikipedia.org/wiki/Metric_space
https://en.wikipedia.org/wiki/Dimension_theory
https://en.wikipedia.org/wiki/Algebraic_topology
https://en.wikipedia.org/wiki/Homology_theory
https://en.wikipedia.org/wiki/Homology_theory
https://en.wikipedia.org/wiki/Cohomology_theory
https://en.wikipedia.org/wiki/Homotopy_theory
https://en.wikipedia.org/wiki/Homological_algebra
https://en.wikipedia.org/wiki/Homological_algebra
https://en.wikipedia.org/wiki/Functor
https://en.wikipedia.org/wiki/Homotopy_group
https://en.wikipedia.org/wiki/Fundamental_group
https://en.wikipedia.org/wiki/Simplicial_complexes
https://en.wikipedia.org/wiki/CW_complexes

The notion of shape is fundamental in mathematics. Geometry
concerns the local properties of shape such as curvature, while
topology involves large-scale properties such as genus.
Algebraic methods become important in topology when working
in many dimensions, and increasingly sophisticated parts of
algebra are now being employed. In algebraic topology, we
investigate spaces by mapping them to algebraic objects such as
groups, and thereby bring into play new methods and intuitions
from algebra to answer topological questions. For example, the
arithmetic of elliptic curves — which was at the heart of Andrew
Wiles' solution of the Fermat conjecture — has been lifted into
topology, giving new and very powerful tools for the study of
geometric objects.

Differential topology

The field dealing with differentiable
functions on differentiable manifolds, which can be thought of
as an n-dimensional generalization of a surface in the usual 3-
dimensional Euclidean space.

3. Answer the questions:

What is the usual 3-dimensional Euclidean space?
What does differential topology deal with?
What are core disciplines of Pure Math?
When do algebraic methods become important in
topology?
What areas does algebraic topology contain?
How are spaces investigated in algebraic topology?
What is topology concerned with?
What does the term topology mean?
What are the examples of topological spaces?
0 What is a topological property?
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https://en.wikipedia.org/wiki/Differential_topology
https://en.wikipedia.org/wiki/Differentiable_function
https://en.wikipedia.org/wiki/Differentiable_function
https://en.wikipedia.org/wiki/Differentiable_manifold
https://en.wikipedia.org/wiki/Dimension
https://en.wikipedia.org/wiki/Surface_(topology)
https://en.wikipedia.org/wiki/Euclidean_space
https://en.wikipedia.org/wiki/Euclidean_space

Text 20. Game Theory

1. Learnt the vocabulary of the text:

game theory

to fashion

an interplay between parties

to have similar, opposed, or mixed interests
to outsmart one another

to anticipate each other's decisions

a distinct and interdisciplinary approach
collaboration

9. to be aware of

10. to make contributions

11. endurance

12. eventualities

ONoGa~WONE

2. Read and translate the text.

Game theory is a branch of applied mathematics fashioned
to analyze certain situations in which there is an interplay
between parties that may have similar, opposed, or mixed
interests. In a typical game, decision-making “players,” who
each have their own goals try to outsmart one another by
anticipating each other's decisions. (Encyclopedia Britannica).

Game theory is a distinct and interdisciplinary approach to
the study of human behavior. The disciplines most involved in
game theory are mathematics, economics and the other social
and behavioral sciences. Game theory (like computational
theory and so many other contributions) was founded by the
great mathematician John von Neumann. The first important
book was The Theory of Games and Economic Behavior, which
von Neumann wrote in collaboration with the great
mathematical economist, Oscar Morgenstern. Certainly,
Morgenstern brought ideas from neoclassical economics into the

92



partnership, but von Neumann, too, was well aware of them and
had made other contributions to neoclassical economics.
What is a game?

Game: A competitive activity involving skill, chance, or
endurance on the part of two or more persons who play
according to a set of rules, usually for their own amusement or
for that of spectators (The Random House Dictionary of the
English Language, 1967).

A game is the set of rules that describe it. An instance of
the game from beginning to end is known as a play of the game.
And a pure strategy is an overall plan specifying moves to be
taken in all eventualities that can arise in a play of the game. A
game is said to have perfect information if, throughout its play,
all the rules, possible choices, and past history of play by any
player are known to all participants. Games like tick-tack-toe,
backgammon and chess are games with perfect information and
such games are solved by pure strategies. But whereas one may
be able to describe all such pure strategies for tick-tack-toe, it is
not possible to do so for chess, hence the latter's age-old intrigue.

Games without perfect information, such as matching
pennies, stone-paper-scissors or poker offer the players a
challenge because there is no pure strategy that ensures a win.
Games such as heads-tails and stone-paper-scissors are also
called two-person zero-sum games. Zero-sum means that any
money Player 1 wins (or loses) is exactly the same amount of
money that Player 2 loses (or wins). That is, no money is created
or lost by playing the game. Most parlor games are many-person
zero-sum games. Not all zero-sum games are fair, although most
two-person zero-sum parlor games are fair games. So why do
people then play them? They are fun, everyone likes the
competition, and, since the games are usually played for a short
period of time, the average winnings could be different than 0.
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3. Answer the questions:

NG~ LNE

Why do people play games?

What are games without perfect information?

What is a game?

What is game theory?

What disciplines are most involved in game theory?
What are the games with perfect information?

Who was game theory founded by?

What was the name of the book which von Neumann
wrote in collaboration with the great mathematical
economist, Oscar Morgenstern?
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CHAPTER II COMPUTER SCIENCE
Text 1. Computer science

Learn the vocabulary of the lesson:

to process information
to trace the roots

to propose

the advent of

to distinguish

to separate

to sprout

to enable

efficient

. approach

. to perform various calculations

. to overlap

. numerical analysis

. the accuracy and precision of calculations
. to expand

. to broaden

. to include

. to simplify

. artificial languages

. to provide a useful interface

. computer scientists

. applications and computer designs
. to explore

. computer chip manufacturers

. the electronic circuitry

. to reduce the cost

. to increase the processing speed
.toresult in

. an explosion

. the use of computer applications
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

an effort

to drive the technological advances in the computing industry
to reach the public

to derive

complex, reliable, and powerful computers
to exchange vast amounts of information
to behave intelligently

an increasingly integral part of modern society
strive to solve new problems

current problems

the goal

to range from...to...

speculative research into technologies

to be viable

the improved use of information

hardware and software

a theory-driven approach

software engineering tools

to evaluate

an artificial neural network

the outcome of experiments

in advance

2. Read and translate the text.

Introduction

Computer Science, study of the theory, experimentation,
and engineering that form the basis for the design and use of
computers—devices that automatically process information.
Computer science traces its roots to work done by English
mathematician Charles Babbage, who first proposed a
programmable mechanical calculator in 1837. Until the advent
of electronic digital computers in the 1940s, computer science
was not generally distinguished as being separate from
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mathematics and engineering. Since then it has sprouted
numerous branches of research that are unique to the discipline.
The development of computer science

Early work in the field of computer science during the
late 1940s and early 1950s focused on automating the process of
making calculations for use in science and engineering.
Scientists and engineers developed theoretical models of
computation that enabled them to analyze how efficient different
approaches were in performing various calculations. Computer
science overlapped considerably during this time with the
branch of mathematics known as numerical analysis, which
examines the accuracy and precision of calculations.

As the use of computers expanded between the 1950s
and the 1970s, the focus of computer science broadened to
include simplifying the use of computers through programming
languages—artificial languages used to program computers, and
operating systems—computer programs that provide a useful
interface between a computer and a user. During this time,
computer scientists were also experimenting with new
applications and computer designs, creating the first computer
networks, and exploring relationships between computation and
thought.

In the 1970s, computer chip manufacturers began to
mass produce microprocessors—the electronic circuitry that
serves as the main information processing center in a computer.
This new technology revolutionized the computer industry by
dramatically reducing the cost of building computers and greatly
increasing their processing speed. The microprocessor made
possible the advent of the personal computer, which resulted in
an explosion in the use of computer applications. Between the
early 1970s and 1980s, computer science rapidly expanded in an
effort to develop new applications for personal computers and to
drive the technological advances in the computing industry.
Much of the earlier research that had been done began to reach
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the public through personal computers, which derived most of
their early software from existing concepts and systems.

Computer scientists continue to expand the frontiers of
computer and information systems by pioneering the designs of
more complex, reliable, and powerful computers; enabling
networks of computers to efficiently exchange vast amounts of
information; and seeking ways to make computers behave
intelligently. As computers become an increasingly integral part
of modern society, computer scientists strive to solve new
problems and invent better methods of solving current problems.
The goals of computer science range from finding ways to better
educate people in the use of existing computers to highly
speculative research into technologies and approaches that may
not be viable for decades. Underlying all of these specific goals
is the desire to better the human condition today and in the future
through the improved use of information.
Theory and experiment

Computer scienceisa  combination  of  theory,
engineering, and experimentation. In some cases, a computer
scientist develops a theory, then engineers a combination of
computer hardware and software based on that theory, and
experimentally tests it. An example of such a theory-driven
approach is the development of new software engineering tools
that are then evaluated in actual use. In other cases,
experimentation may result in new theory, such as the discovery
that an artificial neural network exhibits behavior similar to
neurons in the brain, leading to a new theory in neurophysiology.
It might seem that the predictable nature of computers makes
experimentation unnecessary because the outcome of
experiments should be known in advance. But when computer
systems and their interactions with the natural world become
sufficiently complex, unforeseen behaviors can result.
Experimentation and the traditional scientific method are thus
key parts of computer science.
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3. Read the text about Charles Babbage in Russian and
retell it in English.

Yapms Br06n K poauics 26 nexabps 1791
roaa B Jlonnone B cembe Oankupa benmxamuna ba0Oumxa u
Onuzaber Tun (anrn. Teape). B nercTBe y Uapnb3a ObL10 OYCHB
cnaboe 370poBbe. B § et ero ornpaBmiiv B YaCTHYIO IIKOIY
B AJb(UHITOHE Ha BOCIIMTAHUE CBAIICHHUKY. Ha TOT MOMEHT
€ro orell y)xe OblUI JOCTaTOYHO OOecreydeH, YTOObl MMO3BOIUTH
obOyuenue Yapnb3a B wacTHOW mkone. benmkamua Br00umk
MOMPOCHII CBSIIIICHHUKA HE JaBaTh Yapiib3y CHIBHBIX Y4eOHBIX
Harpy30K u3-3a caaboro 3710pOBbsI.

[Tocne mikonbl B Anbpunrrone Yapn3 ObL1 OTIpaBieH B
aKaJeMuio B DHOWiIAE, e 1O CYIIECTBY M HAdaloCh €ro
HacTosiee ooydyenue. imenHo Tam ba00umx Havuam nposiBiIsTH
MHTEpPEC K MareMaTHKe, 4YeMy [OCInocoOCTBOBaja Oosbllast
OunoOIMOTEKA B aKaJEMUM.

B 1810 romy bBo06umx mnoctynun B TpunuTH-
komnemk B KemOpumke. OfgHako OCHOBaM MAaTeMaTHKU OH
00ydJascsi CaMOCTOSTENIBHO 110 KHIKKaM. OH TIIaTeNbHO U3ydall
Tpyasl Hetotona, Jleitouuna, Jlarpanka, Jlakpya, Diinepa u
TIPYTHX MaTEeMaTHKOB akajemuii CaHKT-
[TerepOypra, bepnuna u ITapuxa.

Bb366u 1% oueHb 6pICTPO 0OOTrHAI CBOMX MPENojaBaTeNei 1o
3HAHUSAM U OBUT CUJIBHO pPa3ouyapoBaH YPOBHEM IMPEINoIaBaHUs
marematuku B KemOpumke. bonee Toro, oH 3amerTui, 4ToO
bputanus B 1eIoM 3aMETHO OTCTala OT KOHTHUHEHTAIbHBIX
CTpaH IO YPOBHIO MaTeMaTHYECKOH TOATOTOBKH.

B cBsi3u ¢ 3TMM OH peurns co3AaTh OOIIECTBO, IEbIO
KOTOPOTrO SBJISUIOCH BHECEHHE COBPEMEHHOM €BPOIEUCKOMN
matematuku B KemOpumxckuii  yHuBepcurer. B 1812
roay Yapn3 Ba0owmk, ero apysses, Jbkon ['eprrens (John
Herschel) wu JIxopmk Ilukok (George Peacock) u emgé
HECKOJIBKO MOJIOJIBIX MATEMaTHKOB OCHOBAIIN « AHATMTHYECKOE
obmectBo». OHU cTamu MmpoBOAMTH coOpanus. OOCyxknaTh
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https://ru.wikipedia.org/wiki/26_%D0%B4%D0%B5%D0%BA%D0%B0%D0%B1%D1%80%D1%8F
https://ru.wikipedia.org/wiki/1791_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/1791_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BD%D0%B4%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%BB%D1%8C%D1%84%D0%B8%D0%BD%D0%B3%D1%82%D0%BE%D0%BD&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%84%D0%B8%D0%BB%D0%B4_(%D0%B1%D0%BE%D1%80%D0%BE_%D0%9B%D0%BE%D0%BD%D0%B4%D0%BE%D0%BD%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%BD%D0%B8%D1%82%D0%B8-%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6_(%D0%9A%D0%B5%D0%BC%D0%B1%D1%80%D0%B8%D0%B4%D0%B6)
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%BD%D0%B8%D1%82%D0%B8-%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%B4%D0%B6_(%D0%9A%D0%B5%D0%BC%D0%B1%D1%80%D0%B8%D0%B4%D0%B6)
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%BC%D0%B1%D1%80%D0%B8%D0%B4%D0%B6
https://ru.wikipedia.org/wiki/%D0%9D%D1%8C%D1%8E%D1%82%D0%BE%D0%BD,_%D0%98%D1%81%D0%B0%D0%B0%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B9%D0%B1%D0%BD%D0%B8%D1%86
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%B3%D1%80%D0%B0%D0%BD%D0%B6,_%D0%96%D0%BE%D0%B7%D0%B5%D1%84_%D0%9B%D1%83%D0%B8
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BA%D1%80%D1%83%D0%B0,_%D0%A1%D0%B8%D0%BB%D1%8C%D0%B2%D0%B5%D1%81%D1%82%D1%80_%D0%A4%D1%80%D0%B0%D0%BD%D1%81%D1%83%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%B9%D0%BB%D0%B5%D1%80,_%D0%9B%D0%B5%D0%BE%D0%BD%D0%B0%D1%80%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BD%D0%BA%D1%82-%D0%9F%D0%B5%D1%82%D0%B5%D1%80%D0%B1%D1%83%D1%80%D0%B3
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BD%D0%BA%D1%82-%D0%9F%D0%B5%D1%82%D0%B5%D1%80%D0%B1%D1%83%D1%80%D0%B3
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%80%D0%BB%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B8%D0%B6
https://ru.wikipedia.org/wiki/1812_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/1812_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%BE%D0%BD_%D0%93%D0%B5%D1%80%D1%88%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/w/index.php?title=%D0%94%D0%B6%D0%BE%D1%80%D0%B4%D0%B6_%D0%9F%D0%B8%D0%BA%D0%BE%D0%BA&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%BD%D0%B0%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%BD%D0%B0%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE&action=edit&redlink=1

pa3iu4HbBIE BOMNPOCHI, CBS3aHHBIE € MaremaTuko. Hawammu
nyoauKoBaTh CBOM Tpyabl. Hampumep, B 1816 romy onwm
OIyOJIMKOBAIM TIEPEBENEHHBIA WMH Ha AHIJIMACKHHA S3BIK
«Tpaktatr mo nuddepeHnuanbHOMY U HHTETPAILHOMY
ucuucieHuio» (panmysckoro marematuka Jlakpya, a B 1820
roJy OnmyOJIMKOBAU JIBa TOMa MPUMEPOB, JOMOIHSIOMIUX 3TOT
TpakTaT. AHAIUTHYECKOE OOLIECTBO CBOCH aKTUBHOCTBHIO
UHUIUUPOBATIO pedopMy MaTeMaTHUeCKOro oOpa30BaHUS
BHayasie B KemOpumke, a 3aTeM U B OpYrHMX YHUBEpCHUTETaX
bpuranun.

B 1812 rogy ba66mmk mepemén B xomremk Cs. Ilerpa
(Peterhouse), a B 1814 roy oH MOTy4rI CTETICHh OaKaiaBpa.

B 1816 romy on cran unenom Koponesckoro OO6rmiecTBa
Jlonnona. K Tomy BpeMeHM UM OBUIO HAMHCAHO HECKOJIBKO
OOJBIIMX HAYYHBIX CTaTell B pa3HBIX MaTeMaTHYEeCKHX
mucturuHax. B 1820 roxy on cran wienom KopoieBckoro
obmectBa DnuHOypra u KopoieBckoro acTpoHOMHYECKOTO
obOmiectBa. B 1827 rony oH moXopoHWs OTHa, KEHY U JBOMX
nereil. B 1827 roay oH cran npodeccopoM mMareMaTHYECKHX
Hayk B KeMOpumxe u 3aHMMaln 3TOT NOCT B Te€4eHHE 12 JerT.
ITocne Toro, Kak OH MOKHHYJ 3TOT MOCT, OH OOJIBLIYIO YacTb
CBOETO BPEMEHM IOCBSTHJ [Ny €ro >KHU3HU — pa3padoTKe
BBIYMCIIUTENbHBIX MAIIKH.

[Tocneanue roael xu3Hu br060umK mocBsATUI (uIOCOPUU U
MOJINTUYECKON YKOHOMHHU.

Yapm3z bl00umx ymep B Bo3pacte 79 et 18
okts0pst 1871 roma. Iloxoponen Ha kianbumie Kencan
I'pun (anrn. Kensal Green Cemetery) B Jlongone.
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https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BA%D1%80%D1%83%D0%B0,_%D0%A1%D0%B8%D0%BB%D1%8C%D0%B2%D0%B5%D1%81%D1%82%D1%80_%D0%A4%D1%80%D0%B0%D0%BD%D1%81%D1%83%D0%B0
https://ru.wikipedia.org/wiki/1820_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/1820_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%BC%D0%B1%D1%80%D0%B8%D0%B4%D0%B6
https://ru.wikipedia.org/wiki/1816_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BD%D0%B4%D0%BE%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D0%BA%D0%BE%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BD%D0%B4%D0%BE%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D0%BA%D0%BE%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE_%D0%AD%D0%B4%D0%B8%D0%BD%D0%B1%D1%83%D1%80%D0%B3%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE_%D0%AD%D0%B4%D0%B8%D0%BD%D0%B1%D1%83%D1%80%D0%B3%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D0%BA%D0%BE%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%B0%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D0%BA%D0%BE%D1%80%D0%BE%D0%BB%D0%B5%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%B0%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/1827_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/18_%D0%BE%D0%BA%D1%82%D1%8F%D0%B1%D1%80%D1%8F
https://ru.wikipedia.org/wiki/18_%D0%BE%D0%BA%D1%82%D1%8F%D0%B1%D1%80%D1%8F
https://ru.wikipedia.org/wiki/1871_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%BD%D1%81%D0%B0%D0%BB_%D0%93%D1%80%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%BD%D1%81%D0%B0%D0%BB_%D0%93%D1%80%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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Text 2. Major branches of computer science

Learn the vocabulary of the lesson:

software development

computer architecture (hardware)

human- computer interfacing

artificial intelligence

the best types of programming languages and algorithms
to store and retrieve information

program performance

to sacrifice

for the sake of

. a limited amount of memory
. to limit the number of features
. to require

. to supply
. to facilitate

robust

. the software life cycle

. implementation

. program maintenance

. programming environments

. to improve the development process
. a precise step-by-step procedure

. matrix multiplication

. data values

lists, arrays, records, stacks, queues, trees

. determining the inherent efficiency of algorithms
. computability theory

. databases and information retrieval

. to access databases

. to prevent access by unauthorized users

. to improve access speed

. to compress the data
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32. to update the data simultaneously

33. reduce access speed

34. information retrieval

35. control the computer’s input and output devices

2. Read and translate the text.

Computer science can be divided into four main fields:
software development, computer architecture (hardware),
human - computer interfacing (the design of the most efficient
ways for humans to use computers), and artificial intelligence
(the attempt to make computers behave intelligently). Software
development is concerned with creating computer programs that
perform efficiently. Computer architecture is concerned with
developing optimal hardware for specific computational needs.
The areas of artificial intelligence (Al) and human-computer
interfacing often involve the development of both software and
hardware to solve specific problems.

Software development

In developing computer software, computer scientists
and engineers study various areas and techniques of software
design, such as the best types of programming languages and
algorithms to use in specific programs, how to efficiently store
and retrieve information, and the computational limits of certain
software-computer combinations. Software designers must
consider many factors when developing a program. Often,
program performance in one area must be sacrificed for the sake
of the general performance of the software. For instance, since
computers have only a limited amount of memory, software
designers must limit the number of features they include in a
program so that it will not require more memory than the system
it is designed for can supply.

Software engineering is an area of software development
in which computer scientists and engineers study methods and
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tools that facilitate the efficient development of correct, reliable,
and robust computer programs. Research in this branch of
computer science considers all the phases of the software life
cycle, which begins with a formal problem specification, and
progresses to the design of a solution, its implementation as a
program, testing of the program, and program maintenance.
Software engineers develop software tools and collections of
tools called programming environments to improve the
development process. For example, tools can help to manage the
many components of a large program that is being written by a
team of programmers.

Algorithms and data structures are the building blocks of
computer programs. An algorithm is a precise step-by-step
procedure for solving a problem within a finite time and using a
finite amount of memory. Common algorithms include
searching a collection of data, sorting data, and numerical
operations such as matrix multiplication. Data structures are
patterns for organizing information, and often represent
relationships between data values. Some common data
structures are called lists, arrays, records, stacks, queues, and
trees.

Computer scientists continue to develop new algorithms
and data structures to solve new problems and improve the
efficiency of existing programs. One area of theoretical research
is called algorithmic complexity. Computer scientists in this
field seek to develop techniques for determining the inherent
efficiency of algorithms with respect to one another. Another
area of theoretical research called computability theory seeks to
identify the inherent limits of computation.

Software engineers use programming languages to
communicate algorithms to a computer. Natural languages such
as English are ambiguous—meaning that their grammatical
structure and vocabulary can be interpreted in multiple ways—
so they are not suited for programming. Instead, simple and
unambiguous artificial languages are used. Computer scientists
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study ways of making programming languages more expressive,
thereby simplifying programming and reducing errors.

A program written in a programming language must be
translated into machine language (the actual instructions that the
computer follows). Computer scientists also develop better
translation algorithms that produce more efficient machine
language programs.

Databases and information retrieval are related fields of
research. A database is an organized collection of information
stored in a computer, such as a company’s customer account
data. Computer scientists attempt to make it easier for users to
access databases, prevent access by unauthorized users, and
improve access speed. They are also interested in developing
techniques to compress the data, so that more can be stored in
the same amount of memory. Databases are sometimes
distributed over multiple computers that update the data
simultaneously, which can lead to inconsistency in the stored
information. To address this problem, computer scientists also
study ways of preventing inconsistency without reducing access
speed.

Information retrieval is concerned with locating data in
collections that are not clearly organized, such as a file of
newspaper articles. Computer scientists develop algorithms for
creating indexes of the data. Once the information is indexed,
techniques developed for databases can be used to organize
it. Data mining is a closely related field in which a large body of
information is analyzed to identify patterns. For example,
mining the sales records from a grocery store could identify
shopping patterns to help guide the store in stocking its shelves
more effectively.

Operating systems are programs that control the overall
functioning of a computer. They provide the user interface, place
programs into the computer’s memory and cause it to execute
them, control the computer’s input and output devices, manage
the computer’s resources such as its disk space, protect the
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computer from unauthorized use, and keep stored data secure.
Computer scientists are interested in making operating systems
easier to use, more secure, and more efficient by developing new
user interface designs, designing new mechanisms that allow
data to be shared while preventing access to sensitive data, and
developing algorithms that make more effective use of the
computer’s time and memory.

The study of numerical computation involves the
development of algorithms for calculations, often on large sets
of data or with high precision. Because many of these
computations may take days or months to execute, computer
scientists are interested in making the calculations as efficient as
possible. They also explore ways to increase the numerical
precision of computations, which can have such effects as
improving the accuracy of a weather forecast. The goals of
improving efficiency and precision often conflict, with greater
efficiency being obtained at the cost of precision and vice versa.

Symbolic computation involves programs that
manipulate nonnumeric symbols, such as characters, words,
drawings, algebraic expressions, encrypted data (data coded to
prevent unauthorized access), and the parts of data structures
that represent relationships between values. One unifying
property of symbolic programs is that they often lack the regular
patterns of processing found in many numerical computations.
Such irregularities present computer scientists with special
challenges in creating theoretical models of a program’s
efficiency, in translating it into an efficient machine language
program, and in specifying and testing its correct behavior.

3. Open the brackets:
1. Computer science (can divide) into four main fields.
2. Often, program performance in one area (must
sacrifice) for the sake of the general performance of
the software.
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10.

Research in this branch of computer science
(consider) all the phases of the software life cycle.
Some common data structures (call) lists, arrays,
records, stacks, queues, and trees.
One area of theoretical research (call) algorithmic
complexity.
Instead, simple and unambiguous artificial languages
(use).
A program written in a programming language (must
translate) into machine language.
Databases sometimes (distribute) over multiple
computers that update the data simultaneously.
Computer scientists (develop) algorithms for
creating indexes of the data.

Data mining is a closely related field in which a
large body of information (analyze) to identify
patterns.

Text 3. Architecture (computer science)

Learn the vocabulary of the lesson:

architecture

referring to

the design of system software

the combination of hardware and basic software
MIiCroprocessors

circuits

application programs

spreadsheets

word processing

. to perform a task

. to make the system run

. make up the system's hardware
. the arithmetic/logic unit

. control unit
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15. memory

16. input

17. output

18. to compare numerical values

19. the computer's circuitry

20. the central processing unit (CPU)

21. to receive and send data

22. to display graphics

23. to conserve battery power in a laptop computer
24. invisible to the user

25. to use different hardware architectures
26. to carry out an instruction

27. to carry out complex instructions

28. to decode the instructions into electronic signals
29. to fetch the data

30. to save the result

31. to decrease

32. to retrieve additional instructions

33. to eliminate

34. to increase overall performance

35. to provide special instruction sets

36. to expand

37. closed architectures

38. aring configuration

39. abus configuration

40. a star configuration

41. supplies instructions and data

2. Read and translate the text “Architecture (computer
science)”

Introduction

Architecture (computer science), a general term referring to
the structure of all or part of a computer system. The term also
covers the design of system software, such as the operating
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system (the program that controls the computer), as well as
referring to the combination of hardware and basic software that
links the machines on a computer network. Computer
architecture refers to an entire structure and to the details needed
to make it functional. Thus, computer architecture covers
computer systems, microprocessors, circuits, and system
programs. Typically, the term does not refer to application
programs, such as spreadsheets or word processing, which are
required to perform a task but not to make the system run.
Design elements

In designing a computer system, architects consider five
major elements that make up the system's hardware: the
arithmetic/logic unit, control unit, memory, input, and output.
The arithmetic/logic unit performs arithmetic and compares
numerical values. The control unit directs the operation of the
computer by taking the user instructions and transforming them
into electrical signals that the computer's circuitry can
understand. The combination of the arithmetic/logic unit and the
control unit is called the central processing unit (CPU). The
memory stores instructions and data. The input and output
sections allow the computer to receive and send data,
respectively.

Different hardware architectures are required because of
the specialized needs of systems and users. One user may need
a system to display graphics extremely fast, while another
system may have to be optimized for searching a database or
conserving battery power in a laptop computer.

In addition to the hardware design, the architects must
consider what software programs will operate the system.
Software, such as programming languages and operating
systems, makes the details of the hardware architecture invisible
to the user. For example, computers that use the C programming
language or a UNIX operating system may appear the same from
the user's viewpoint, although they use different hardware
architectures.
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Processing architecture

When a computer carries out an instruction, it proceeds
through five steps. First, the control unit retrieves the instruction
from memory—for example, an instruction to add two numbers.
Second, the control unit decodes the instructions into electronic
signals that control the computer. Third, the control unit fetches
the data (the two numbers). Fourth, the arithmetic/logic unit
performs the specific operation (the addition of the two
numbers). Fifth, the control unit saves the result (the sum of the
two numbers).

Early computers used only simple instructions because the
cost of electronics capable of carrying out complex instructions
was high. As this cost decreased in the 1960s, more complicated
instructions became possible. Complex instructions (single
instructions that specify multiple operations) can save time
because they make it unnecessary for the computer to retrieve
additional instructions. For example, if seven operations are
combined in one instruction, then six of the steps that fetch
instructions are eliminated and the computer spends less time
processing that operation. Computers that combine several
instructions into a single operation are called complex
instruction set computers (CISC).

However, most programs do not often use complex
instructions, but consist mostly of simple instructions. When
these simple instructions are run on CISC architectures they
slow down processing because each instruction—whether
simple or complex—takes longer to decode in a CISC design.
An alternative strategy is to return to designs that use only
simple, single-operation instruction sets and make the most
frequently used operations faster in order to increase overall
performance. Computers that follow this design are called
reduced instruction set computers (RISC).

RISC designs are especially fast at the numerical
computations required in science, graphics, and engineering
applications. CISC designs are commonly used for
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nonnumerical computations because they provide special
instruction sets for handling character data, such as text in a
word processing program. Specialized CISC architectures,
called digital signal processors, exist to accelerate processing of
digitized audio and video signals.

Open and closed architectures
The CPU of a computer is connected to memory and to the
outside world by means of either an open or a closed
architecture. An open architecture can be expanded after the
system has been built, usually by adding extra circuitry, such as
a new microprocessor computer chip connected to the main
system. The specifications of the circuitry are made public,
allowing other companies to manufacture these expansion
products.
Closed architectures are usually employed in specialized
computers that will not require expansion—for example,
computers that control microwave ovens. Some computer
manufacturers have used closed architectures so that their
customers can purchase expansion circuitry only from them.
This allows the manufacturer to charge more and reduces the
options for the consumer.
Network architecture

Computers communicate with other computers via
networks. The simplest network is a direct connection between
two computers. However, computers can also be connected over
large networks, allowing users to exchange data, communicate
via electronic mail, and share resources such as printers.

Computers can be connected in several ways. In a ring
configuration, data are transmitted along the ring and each
computer in the ring examines this data to determine if it is the
intended recipient. If the data are not intended for a particular
computer, the computer passes the data to the next computer in
the ring. This process is repeated until the data arrive at their
intended destination. A ring network allows multiple messages
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to be carried simultaneously, but since each message is checked
by each computer, data transmission is slowed.

In a bus configuration, computers are connected through a
single set of wires, called a bus. One computer sends data to
another by broadcasting the address of the receiver and the data
over the bus. All the computers in the network look at the
address simultaneously, and the intended recipient accepts the
data. A bus network, unlike a ring network, allows data to be
sent directly from one computer to another. However, only one
computer at a time can transmit data. The others must wait to
send their messages.

In a star configuration, computers are linked to a central
computer called a hub. A computer sends the address of the
receiver and the data to the hub, which then links the sending
and receiving computers directly. A star network allows
multiple messages to be sent simultaneously, but it is more
costly because it uses an additional computer, the hub, to direct
the data.

Recent advances

One problem in computer architecture is caused by the
difference between the speed of the CPU and the speed at which
memory supplies instructions and data. Modern CPUs can
process instructions in 3 nanoseconds (3 billionths of a second).
A typical memory access, however, takes 100 nanoseconds and
each instruction may require multiple accesses. To compensate
for this disparity, new computer chips have been designed that
contain small memories, called caches, located near the CPU.
Because of their proximity to the CPU and their small size,
caches can supply instructions and data faster than normal
memory. Cache memory stores the most frequently used
instructions and data and can greatly increase efficiency.

Although a larger cache memory can hold more data, it
also becomes slower. To compensate, computer architects
employ designs with multiple caches. The design places the
smallest and fastest cache nearest the CPU and locates a second
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larger and slower cache farther away. This arrangement allows
the CPU to operate on the most frequently accessed instructions
and data at top speed and to slow down only slightly when
accessing the secondary cache. Using separate caches for
instructions and data also allows the CPU to retrieve an
instruction and data simultaneously.

Another strategy to increase speed and efficiency is the
use of multiple arithmetic/logic units for simultaneous
operations, called superscalar execution. In this design,
instructions are acquired in groups. The control unit examines
each group to see if it contains instructions that can be performed
together. Some designs execute as many as six operations
simultaneously. It is rare, however, to have this many
instructions run together, so on average the CPU does not
achieve a six-fold increase in performance.

Multiple computers are sometimes combined into single
systems called parallel processors. When a machine has more
than one thousand arithmetic/logic units, it is said to be
massively parallel. Such machines are used primarily for
numerically intensive scientific and engineering computation.
Parallel machines containing as many as sixteen thousand
computers have been constructed.

3. Make special questions to the sentences:

1. Computer architecture is the design and analysis of new
computer systems.

2. Computer architects study ways of improving
computers by increasing their speed, storage capacity,
and reliability, and by reducing their cost and power
consumption.

3. Computer architects develop both software and hardware
models to analyze the performance of existing and
proposed computer designs, then use this analysis to
guide development of new computers.
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4.

They are often involved with the engineering of a new
computer because the accuracy of their models depends
on the design of the computer’s circuitry.

Many computer architects are interested in developing
computers that are specialized for particular applications
such as image processing, signal processing, or the
control of mechanical systems.

The optimization of computer architecture to specific
tasks often yields higher performance, lower cost, or
both.

Text 4. Artificial intelligence, robotics, human-computer

interfacing

Learn the vocabulary of the text:

Artificial Intelligence (Al)

to mimic human intelligence and sensory processing
ability

model human behavior

to improve our understanding of intelligence

machine learning

inference

cognition

knowledge representation

problem solving

. case-based reasoning

. natural language understanding

. speech recognition

. computer vision

. artificial neural networks

. the use of heuristics

. computer controlled mechanical devices
. automated factory assembly lines
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18. to relieve humans from tedious, repetitive, or dangerous
tasks

19. to model the robot’s physical properties

20. to simplify the creation of control programs

21. a human-computer interface

22. to improving computer access for people with
disabilities

23. to simplify program use

24. to develop three-dimensional input and output devices
for virtual reality

25. to improve handwriting and speech recognition

26. to develop heads-up displays for aircraft

27. psychology

28. neurophysiology

29. linguistics

30. a highly interdisciplinary field of study

2. Read and translate the text:

Artificial intelligence (Al) research seeks to enable
computers and machines to mimic human intelligence and
sensory processing ability, and model human behavior with
computers to improve our understanding of intelligence. The
many branches of Al research include machine learning,
inference, cognition, knowledge representation, problem
solving, case-based reasoning, natural language understanding,
speech recognition, computer vision, and artificial neural
networks.

A key technique developed in the study of artificial
intelligence is to specify a problem as a set of states, some of
which are solutions, and then search for solution states. For
example, in chess, each move creates a new state. If a computer
searched the states resulting from all possible sequences of
moves, it could identify those that win the game. However, the
number of states associated with many problems (such as the
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possible number of moves needed to win a chess game) is so vast
that exhaustively searching them is impractical. The search
process can be improved through the use of heuristics—rules
that are specific to a given problem and can therefore help guide
the search. For example, a chess heuristic might indicate that
when a move results in checkmate, there is no point in
examining alternate moves.

Robotics

Another area of computer science that has found wide
practical use is robotics—the design and development of
computer controlled mechanical devices. Robots range in
complexity from toys to automated factory assembly lines, and
relieve humans from tedious, repetitive, or dangerous tasks.
Robots are also employed where requirements of speed,
precision, consistency, or cleanliness exceed what humans can
accomplish. Roboticists—scientists involved in the field of
robotics—study the many aspects of controlling robots. These
aspects include modeling the robot’s physical properties,
modeling its environment, planning its actions, directing its
mechanisms efficiently, using sensors to provide feedback to the
controlling program, and ensuring the safety of its behavior.
They also study ways of simplifying the creation of control
programs. One area of research seeks to provide robots with
more of the dexterity and adaptability of humans, and is closely
associated with Al.

Human-computer interfacing

Human-computer interfaces provide the means for
people to use computers. An example of a human-computer
interface is the keyboard, which lets humans enter commands
into a computer and enter text into a specific application. The
diversity of research into human-computer interfacing
corresponds to the diversity of computer users and applications.
However, a unifying theme is the development of better
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interfaces and experimental evaluation of their effectiveness.
Examples include improving computer access for people with
disabilities, simplifying program use, developing three-
dimensional input and output devices for virtual reality,
improving handwriting and speech recognition, and developing
heads-up displays for aircraft instruments in which critical
information such as speed, altitude, and heading are displayed
on a screen in front of the pilot’s window. One area of research,
called visualization, is concerned with graphically presenting
large amounts of data so that people can comprehend its key
properties.

Connection of computer science to other disciplines

Because computer science grew out of mathematics and
electrical engineering, it retains many close connections to those
disciplines. Theoretical computer science draws many of its
approaches from mathematics and logic. Research in numerical
computation overlaps with mathematics research in numerical
analysis. Computer architects work closely with the electrical
engineers who design the circuits of a computer.

Beyond these historical connections, there are strong ties
between Al research and psychology, neurophysiology, and
linguistics. Human-computer interface research also has
connections with psychology. Roboticists work with both
mechanical engineers and physiologists in designing new robots.

Computer science also has indirect relationships with
virtually all disciplines that use computers. Applications
developed in other fields often involve collaboration with
computer scientists, who contribute their knowledge of
algorithms, data structures, software engineering, and existing
technology. In return, the computer scientists have the
opportunity to observe novel applications of computers, from
which they gain a deeper insight into their use. These
relationships make computer science a highly interdisciplinary
field of study.
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Identify the words in bold italics:

A key technique developed in the study of artificial
intelligence is to specify a problem as a set of states,
some of which are solutions, and then search for solution
states.

If a computer searched the states resulting from all
possible sequences of moves, it could identify those that
win the game.

However, the number of states associated with many
problems (such as the possible number of moves needed
to win a chess game) is so vast that exhaustively
searching them is impractical.

Another area of computer science that has found wide
practical use is robotics—the design and development of
computer controlled mechanical devices.

Robots range in complexity from toys to automated
factory assembly lines.

Roboticists—scientists involved in the field of
robotics—study the many aspects of controlling robots.
However, a unifying theme is the development of better
interfaces and experimental evaluation of their
effectiveness.

Applications developed in other fields often involve
collaboration with computer scientists.

Text 5. Windows

Learn the vocabulary of the text:

to enter commands with a point-and-click device
is a set of programs

to manipulate small pictures

an extension
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5. work environment for the user
6. to point the cursor at icons
7. to click buttons on the mouse
8. to issue commands

9. to perform an action

10. to access a data file

11. to copy a data file

12. pull-down or click-on menu items

13. overlap with other previously active windows
14. immediate commercial success

15. updated and improved

16. subsequent versions

17. the favored platform for software development
18. to run several programs simultaneously

19. to release a new version

2. Read and translate the text:

Windows, in computer science, personal computer
operating system sold by Microsoft Corporation that allows
users to enter commands with a point-and-click device, such as
a mouse, instead of a keyboard. An operating system is a set of
programs that control the basic functions of a computer. The
Windows operating system provides users with a graphical user
interface (GUI), which allows them to manipulate small
pictures, called icons, on the computer screen to issue
commands.

Windows is the most widely used operating system in the
world. It is an extension of and replacement for Microsoft’s Disk
Operating System (MS-DOS).

The Windows GUI is designed to be a natural, or intuitive, work
environment for the user. With Windows, the user can move a
cursor around on the computer screen with a mouse. By pointing
the cursor at icons and clicking buttons on the mouse, the user
can issue commands to the computer to perform an action, such
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as starting a program, accessing a data file, or copying a data
file. Other commands can be reached through pull-down or
click-on menu items. The computer displays the active area in
which the user is working as a window on the computer screen.
The currently active window may overlap with other previously
active windows that remain open on the screen. This type of GUI
is said to include WIMP features: windows, icons, menus,
and pointing device (such as a mouse).

Computer scientists at the Xerox Corporation’s Palo Alto
Research Center (PARC) invented the GUI concept in the early
1970s, but this innovation was not an immediate commercial
success. In 1983 Apple Computer featured a GUI in its Lisa
computer. This GUI was updated and improved in its Macintosh
computer, introduced in 1984.

Microsoft began its development of a GUI in 1983 as an
extension of its MS-DOS operating system. Microsoft’s
Windows version 1.0 first appeared in 1985. In this version, the
windows were tiled, or presented next to each other rather than
overlapping. Windows version 2.0, introduced in 1987, was
designed to resemble IBM’s OS/2 Presentation Manager,
another GUI operating system. Windows version 2.0 included
the overlapping window feature. The more powerful version 3.0
of Windows, introduced in 1990, and subsequent versions 3.1
and 3.11 rapidly made Windows the market leader in operating
systems for personal computers, in part because it was
prepackaged on new personal computers. It also became the
favored platform for software development.

In 1993 Microsoft introduced Windows NT (New
Technology). The Windows NT operating system offers 32-bit
multitasking, which gives a computer the ability to run several
programs simultaneously, or in parallel, at high speed. This
operating system competes with IBM’s OS/2 as a platform for
the intensive, high-end, networked computing environments
found in many businesses.

119



In 1995 Microsoft released a new version of Windows
for personal computers called Windows 95. Windows 95 had a
sleeker and simpler GUI than previous versions. It also offered
32-bit processing, efficient multitasking, network connections,
and Internet access. Windows 98, released in 1998, improved
upon Windows 95.

In 1996 Microsoft debuted Windows CE, a scaled-down
version of the Microsoft Windows platform designed for use
with handheld personal computers. Windows 2000, released at
the end of 1999, combined Windows NT technology with the
Windows 98 graphical user interface.

Other popular operating systems include the Macintosh
System (Mac OS) from Apple Computer, Inc., OS/2 Warp from
IBM, and UNIX and its variations, such as Linux.

3. Answer the questions:
What corporation sells Windows?
What is an operating system?
What does the Windows operating system provide users
with?
What can a user do with Windows?
When was Macintosh computer introduced?
What do other popular operating systems include?
What does GUI stand for?

wnh e

No ok

Text 6. Basic features of database programs

Learn the vocabulary of the text:

store, organize and retrieve information

features and applications of a computer database
to enter on a database via fields

holds a separate piece of information

a record about an employee

length of employment

hold large amounts of information

120

NoogkrowbdPE P



8. to find records containing particular information
9. advantages of a database program

10. networking facilities

11. to have direct access to a common database

12. security devices

13. be protected by user-defined passwords

14. to import and export data

2. Read and translate the text:

With a database you can store, organize and retrieve a
large collection of related information on computer. If you like,
it is the electronic equivalent of an indexed filing cabinet. Let us
look at some features and applications of a computer database:

« Information is entered on a database via fields. Each
field holds a separate piece of information, and the fields are
collected together into records. For example, a record about an
employee might consist of several fields, which give his/her
name, address, telephone number, age, salary, and length of
employment with the company. Records are grouped together
into files, which hold large amounts of information. Files can
easily be updated: you can always change fields, add new
records or delete old ones. With the right database software, you
are able to keep track of stock, sales, market trends, orders,
invoices and many more details that can make your company
successful.

* Another feature of database programs is that you can
automatically look up and find records containing particular
information. You can also search on more than one field at a
time. For example, if a managing director wanted to know all the
customers that spend more than £7,000 per month, the program
would search on the name field and the money field
simultaneously. If we had to summarize the most relevant
advantages of a database program over a card index system, we
would say that it is much faster to consult and update, occupies
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a lot less space, and records can be automatically sorted into
numerical or alphabetical order using any field. The best
packages also include networking facilities, which add a new
dimension of productivity to businesses. For example, managers
of different departments can have direct access to a common
database, which represents an enormous advantage.

Thanks to security devices, you can share part of your
files on a network and control who sees the information. Most
aspects of the program can be protected by user-defined
passwords. For example, if you wanted to share an employee's
personal details, but not his commission, you could protect the
commission field. Other features like mail merging, layout
design and the ability to import and export data are also very
useful. In short, a database manager helps you control the data
you have at home, in the library or in your business.

3. Open the brackets:

1. Information (enter) on a database via fields.

2. The fields (collect) together into records.

3. Records (group) together into files, which hold large
amounts of information.

4. Files (can update): you can always change fields, add
new records or delete old ones.

5. Records (can sort) into numerical or alphabetical order
using any field.

6. Most aspects of the program (can protect) by user-
defined passwords.

7. Most aspects of the program (can protect) by user-
defined passwords.

8. Managers of different departments (can have) direct
access to a common database, which represents an enormous
advantage.

9. A database manager (help) you control the data you have
at home, in the library or in your business.
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Text 7. Computer graphics

1. Learn the vocabulary of the text:

1. to interpret the input provided by the user

2. to transform something into images

3. to convert the bits of data into precise shapes and
colours

4. to use sophisticated programs

5. computer-aided design and computer-aided
manufacturing

6. CAD software

7. to develop, model and test car designs

8. to save time and money

9. to present data in a more understandable form

10. to design circuits

11. present information visually

12. effective ways of communicating

13. three-dimensional graphics

14. to present information in a clear visual form.

2. Read and translate the text:

Computer graphics are pictures and drawings produced
by computer. A graphics program interprets the input provided
by the user and transforms it into images that can be displayed
on the screen, printed on paper or transferred to microfilm. In
the process the computer uses hundreds of mathematical
formulas to convert the bits of data into precise shapes and
colours. Graphics can be developed for a variety of uses
including presentations, desktop publishing, illustrations,
architectural designs and detailed engineering drawings.
Mechanical engineers use sophisticated programs for
applications in computer-aided design and computer-aided
manufacturing. Let us take, for example, the car industry. CAD
software is used to develop, model and test car designs before
the actual parts are made. This can save a lot of time and money.

123



Computers are also used to present data in a more
understandable form: electrical engineers use computer graphics
to design circuits and people in business can present information
visually to clients in graphs and diagrams. These are much more
effective ways of communicating than lists of figures or long
explanations. Today, three-dimensional graphics, along with
colour and animation are essential for such applications as fine
art, graphic design, computer-aided engineering and academic
research. Computer animation is the process of creating objects
and pictures which move across the screen; it is used by
scientists and engineers to analyze problems. With the
appropriate software they can study the structure of objects and
how it is affected by particular changes. Basically, computer
graphics help users to understand complex information quickly
by presenting it in a clear visual form.

3. Answer the questions:

What are the key words of the text?

What is the main idea of the text?

What is computer animation?

What is CAD?

How can you define “computer graphics”?
How is CAD used in car industry?

What uses can graphics be developed for?

NoookrwdPE

Text 8. Programming languages

Learn the vocabulary of the text:

human-based languages
an array of computer programming languages
compiling
a binary
distinct features
commonalities
process large and complex swaths of information
a list of randomized numbers
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9. to place in ascending order

10. the most important, relevant and in-demand languages
11. back end developers

12. flexible and robust semantics

13. frameworks

14. micro-frameworks

15. advanced content management systems
16. desktop graphical user interfaces

17. a scripting or glue language

18. to develop web-based applications

19. to develop enterprise-level applications

2. Read and translate the text:

Computer programming languages allow us to give
instructions to a computer in a language the computer
understands. Just as many human-based languages exist, there
are an array of computer programming languages that
programmers can use to communicate with a computer. The
portion of the language that a computer can understand is called
a “binary.” Translating programming language into binary is
known as “compiling.” Each language, from C Language to
Python, has its own distinct features, though many times there
are commonalities between programming languages.

These languages allow computers to quickly and
efficiently process large and complex swaths of information. For
example, if a person is given a list of randomized numbers
ranging from one to ten thousand and is asked to place them in
ascending order, chances are that it will take a sizable amount of
time and include some errors.

There are dozens of programming languages used in the industry
today. We've compiled overviews of the most important,
relevant and in-demand of these languages below.
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PYTHON

Python is an advanced programming language that is
interpreted, object-oriented and built on flexible and robust
semantics.

Who uses it?

Professions and Industries:

Python developers, software engineers, back end developers,
Python programmers

Used by employers in information technology, engineering,
professional services and design

Major Organizations: Google, Pinterest, Instagram, YouTube,
DropBox, NASA, ESRI

Specializations and Industries: Web and Internet development
(frameworks, micro-frameworks and advanced content
management systems); scientific and numeric computing;
desktop graphical user interfaces (GUIs)

WHAT MAKES LEARNING IT IMPORTANT?

Python lets you work quickly to integrate systems as a scripting
or glue language. It’s also suited for Rapid Application Develop
(RAD).

The game Civilization 4 has all its inner logic, including Al,
implemented in Python.

NASA uses Python in its Integrated Planning System as a
standard scripting language.

Features:

Simple to learn and easily read

Associated web frameworks for developing web-based
applications

Free interpreter and standard library available in source or binary
on major platforms

WHERE DID IT START?

Python was developed in the late 1980s at CWI in the
Netherlands and first released to the public in 1991.
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JAVA

Java is a general-purpose, object-oriented, high-level
programming language with several features that make it ideal
for web-based development.

WHO USES IT?

Professions and Industries:

Software engineers, Java developers

Used by employers in communications, education, finance,
health sciences, hospitality, retail and utilities

Major  Organizations: V2COM,  Eclipse  Information
Technologies, eBay, Eurotech

Specializations and Industries: Internet of Things (loT),
Enterprise Architecture, Cloud Computing

WHAT MAKES LEARNING IT IMPORTANT?

Java is used to develop enterprise-level applications for video
games and mobile apps, as well as to create web-based
applications with JSP (Java Server Pages). When used online,
Java allows applets to be downloaded and used through a
browser, which can then perform a function not normally
available.

Programs that use or are written in Java include Adobe Creative
Suite, Eclipse, Lotus Notes, Minecraft and OpenOffice.

Java is the core foundation for developing Android apps.
Features:

Application portability

Robust and interpreted language

Extensive network library

WHERE DID IT START?

Originally known as Oak, Java was developed in 1990 at Sun
Microsystems to add capabilities to the C++ language. Java was
developed according to the principle of WORA (Write Once
Run Anywhere). The language was introduced to the public in
1995 and is now owned by Oracle.
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JAVASCRIPT

JavaScript is a client-side programming language that runs
inside a client browser and processes commands on a computer
rather than a server. It is commonly placed into an HTML or
ASP file. Despite its name, JavaScript is not related to Java.
WHO USES IT?

Professions and Industries:

JavaScript developers, Web developers, software engineers
Used by employers in Information Technology, Engineering,
Design, Marketing, Finance and Healthcare

Major  Organizations: WordPress,  Soundcloud, Khan
Academy, Linkedin, Groupon, Yahoo and many others
Specializations and Industries Where JavaScript is Used
Most: Front End Website Development, Gaming Development
WHAT MAKES LEARNING IT IMPORTANT?
JavaScript is used primarily in Web development to manipulate
various page elements and make them more dynamic, including
scrolling abilities, printing the time and date, creating a calendar
and other tasks not possible through plain HTML. It can also be
used to create games and APIs.

The agency Cyber-Duck in Britain uses public APIs, created
with JavaScript, to pull in data about crime and enables users to
review a local area.

Tweetmap, created by Pete Smart and Rob Hawkes using
JavaScript, represents a world map that is proportionally sized
according to the number of tweets.

Features:

Basic features are easy to learn

Multiple frameworks

Users can reference JQuery, a comprehensive Javascript library
WHERE DID IT START?

JavaScript was designed by Netscape and originally known as
LiveScript, before becoming JavaScript in 1995.
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C++

C++ is a general purpose, object-oriented, middle-level
programming language and is an extension of C language, which
makes it possible to code C++ in a “C style”. In some situations,
coding can be done in either format, making C++ an example of
a hybrid language.

WHO USES IT?

Professions and Industries:

C++ software engineers, C++ software developers, embedded
engineers, programmer analysts

Used by employers in Information Technology, Engineering,
Professional Services, Design, Quality Control and Management
Major Company and Organization Users: Google, Mozilla,
Firefox, Winamp, Adobe Software, Amazon, Lockheed Martin
Specializations: System/Application Software, Drivers, Client-
Server Applications, Embedded Firmware

WHAT MAKES LEARNING IT IMPORTANT?

The C++ language is used to create computer programs and
packaged software, such as games, office applications, graphics
and video editors and operating systems.

The Blackberry OS is developed using C++.

The newest Microsoft Office suite was developed using C++.
Features:

Often the first programming language taught at college level
Quick processing and compilation mechanism

Robust standard library (STL)

WHERE DID IT START?

Released in 1983 and often considered an object-oriented
version of C language, C++ was created to compile lean,
efficient code, while providing high-level abstractions to better
manage large development projects.
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Translate sentences from Russian into English:

Kanaccnpukanus si3bIKOB NPOrpaMMHUPOBAHUSA

Ha nannplii moMeHT cymectByer Oonee 300 s3bIKOB
IPOrPaMMHUPOBAHUS.

Kaxxnplii u3 HUX UMEET CBOU OCOOEHHOCTH U MOIAXOIUT
JUISL OJHOM ONPENEIICHHOM 3a/1a4uu.

Bce s3bIKM  TIpOrpaMMUpPOBAaHHS MOXHO  YCIIOBHO
pa3ienuTh Ha HECKOJIBKO TPYIIIL:
ACIEKTHO-OPDUEHTUPOBaHHbIE  (OCHOBHasg uaes —
pasnenenve (YHKIUMOHATBHOCTA JUISl  YBEIHYEHUS
3¢ (HEeKTUBHOCTH MPOTPAMMHBIX MOJYJIEH ).
CtpykTypHble (B OCHOBE JICKHUT UIEA CO3/IaHUS
UepapXUuecKol  CTPYKTYpbl  OTHAEIbHBIX  OJIOKOB
MIPOTPaMMBI).

Jlornueckue (B OCHOBE JIGKHUT TEOpHUs ammapara
MaTEeMaTHYECKOH JIOTUKH U MIPaBUII PE3OITIOLINN ).
OOBEKTHO-OPUEHTHPOBAHHBIC (B TakoM
MpOrpaMMHUPOBaHUU HCTIONB3YIOTCSA yKe HE
QITOPUTMBI, a OOBEKTHI, KOTOpBIE MPHHAJJIEKAT
ONPENIETICHHOMY KJIACCY).

MynbTHnapaaurmaibHbie (COUeTaloT B ce0e HECKOIBKO
napajurm, ¥ MporpaMMHUCT CaM PEIIAET, KAKUM SI3bIKOM
BOCIIOJIb30BaTHCS B TOM WJIM UHOM CITy4ae).
OyHKIIMOHATBHBIE (B KAY€CTBE OCHOBHBIX JJIEMEHTOB
BBICTYNAIOT (PYHKIIMH, KOTOPbIE MEHSIOT 3HAYCHHE B
3aBUCUMOCTH OT PE3YJIbTATOB BBIUMCICHUN HCXOJIHBIX
JTAHHBIX ).
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Text 9. Debugging a computer program

Learn the vocabulary of the text:

a bug

an error in a software program

to quit or behave in an unintended manner
a button

a program'’s interface

to respond

to hang or crash

an infinite calculation

memory leak.

. syntax or logic errors

. the source code of a program

. to fix

. a development tool

. adebugger

. to negatively affect the usability of a program
. to go through a lot of testing

. to release

. commercial software

. completely error-free program
. bug fixes for errors

. to get rid of all the bugs

. eliminate errors

a windshield at a gas station

. debuggers

. to mark the exact lines of code
. to run a program

. determine

. provide detailed information

. execution
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2. Read and translate the text:

In the computer world, a bug is an error in a
software program. It may cause a program to unexpectedly quit
or behave in an unintended manner. For example, a small bug
may cause a button within a program's interface not to respond
when you click it. A more serious bug may cause the program to
hang or crash due to an infinite calculation or memory leak.

From a developer perspective, bugs can be syntax or

logic errors within the source code of a program. These errors
can often be fixed using a development tool aptly named
a debugger. However, if errors are not caught before the
program is compiled into the final application, the bugs will be
noticed by the user.
Because bugs can negatively affect the usability of a program,
most programs typically go through a lot of testing before they
are released to the public. For example, commercial software
often goes through abeta phase, where multiple users
thoroughly test all aspects of the program to make sure it
functions correctly. Once the program is determined to be stable
and free from errors, it is released the public.

Of course, as we all know, most programs are not
completely error-free, even after they have been thoroughly
tested. For this reason, software developers often release "point
updates,” (e.g. version 1.0.1), which include bug fixes for errors
that were found after the software was released. Programs that
are especially "buggy” may require multiple point updates
(2.0.2, 1.0.3, etc.) to get rid of all the bugs.

Computer programmers, like everybody else, are not
perfect. This means the programs they write sometimes have
small errors, called "bugs,” in them. These bugs can be minor,
such as not recognizing user input, or more serious, such as a
memory leak that crashes the program. Before releasing their
software to the public, programmers "'debug their programs,
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eliminating as many errors as possible. This debugging process
often takes a long time, as fixing some errors may introduce
others. Debugging your windshield at a gas station is much
easier than debugging a computer program.

Even the most experienced software programmers
usually don't get it right on their first try. Certain errors, often
called bugs, can occur in programs, causing them to not function
as the programmer expected. Sometimes these errors are easy to
fix, while some bugs are very difficult to trace. This is especially
true for large programs that consist of several thousand lines of
code.

Fortunately, there are programs called debuggers that
help software developers find and eliminate bugs while they are
writing programs. A debugger tells the programmer what types
of errors it finds and often marks the exact lines of code where
the bugs are found. Debuggers also allow programmers to run a
program step by step so that they can determine exactly when
and why a program crashes. Advanced debuggers provide
detailed information about threads and memory being used by
the program during each step of execution.

3. Translate the sentences with the word Bug

=

It's... a bug!

The bug looked to be about two feet long.

'He said it looked like a bed bug, monsieur, but not so
that the mechanics could hear what he said.

Wasn't no bigger'n a bug first time he gave me C chord.
"Have you sent anyone in to sweep for the bug?"
"But not our space bug."”

And this bug mutated as a direct result of our mass
consumption of animals, particularly pork.

8. Okay, bug report taken.

9. You mean the bug.

10. It's only a nasty bug.

wmn

No ok
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11

12.
13.
14.
15.
16.
17.
18.
19.

20.

CoNoOR~wWNEE

. And if we hit a rough spot, instead of getting mad, just
say, "Hey, we found a bug," and we report it so it can
be fixed.

I'll go get Bug ready for school.

We got a bug in the electrical system!

We're looking for a bug, not a password.

You have an "emotional bug".

Sorry, Mr. Gross, but all programs have bugs.

We might be getting some interference from the bugs.
They been chasing bugs ever since they installed it.

It was a trial run an early experiment to work out the
bugs, so to speak.

It's a complex program, and there's still a bug or two to
be worked out.

Text 10. Software testing

Learn the vocabulary of the text:
to find and fix bugs
to suit to a career in software testing
a software tester
to be involved in
software development and deployment
to conduct automated and manual tests
to ensure the software is fit for purpose
the analysis of software and systems
to avert risk and
. to prevent software issues
. to find bugs and issues within a product
. to work on bespoke
. to be familiar with programming and using coding
languages
. to assess a code
. project requirements
. to assess potential risks
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17. akey requirement
18. work more flexibly
19. keep up to date

2. Read and translate the text:

If you love finding and fixing bugs in programming and
coding, you could be suited to a career in software testing.

As a software tester, you are involved in the quality
assurance stage of software development and deployment.
You'll conduct automated and manual tests to ensure the
software created by developers is fit for purpose. Software
testing involves the analysis of software, and systems, to avert
risk and prevent software issues.

Your role is integral to the creation of software systems
and technical products including vehicles, electronic goods,
defense, and healthcare.

Ultimately software testers are employed to find bugs and issues
within a product before it gets deployed to everyday users. You
might work on bespoke, individual projects or multinational
projects spanning the globe and costing billions of pounds. You
will need to be, or become, familiar with programming and using
coding languages. Assessing code is one part of the role of a
software tester.
Responsibilities
Your role will vary depending on project requirements. You may
join a project at the initial implementation stages to assess
potential risks, or be brought on to a project midway through,
when testing becomes a key requirement.
Large organisations may have software testers dedicated to one
project; whereas smaller organisations may have a central team
working on multiple projects.
However, your work activities are likely to include:

e meeting with system users to understand the scope of

projects
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o working with software developers and project support
teams

 identifying business requirements

e project planning

« monitoring applications and software systems

o stress testing

e performance testing

o functional testing

o scalability testing

e writing and executing test scripts

e running manual and automated tests

o testing in different environments including web and
mobile

e writing bug reports

e resource planning

e reviewing documentation

o working towards departmental and project deadlines

e quality assurance

e providing objective feedback to software development
project teams

e problem solving

o designing tests to mitigate risk

o presenting findings to software development and
business user teams

« travelling to different project sites

« working on multiple projects at one time

e document analysis

« liaising with project teams in other parts of the world

e communicating findings to technical and non-technical
colleagues.

Working hours

Working hours usually follow a standard office day of
eight or nine hours, between 8am and 6pm. However, due to the
nature of project work you may be required to work outside these
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times. On occasion this may mean working shifts and weekend
work. This would be most likely to occur during periods of
software deployment or if a project happens to be taking place
across a variety of locations and time zones.

What to expect

Work is mainly office based and you will spend the
majority of your time at a computer.

Your role may be stressful at times, particularly around
the time of project completion.

Once you have gained adequate experience, you could
progress into the freelance and contracting market. This
would enable you to select specific projects and work
more flexibly. However, working as a contractor may not
provide the same benefits and job security in comparison
to a permanent employee.

The IT sector, including software testing roles, has a
higher ratio of male to female workers. However, there
is a higher ratio of female to male software testers when
compared with other IT jobs (such as software
development).

Companies employ software testers in many locations
within the UK. The highest concentration is in large
cities including London, Manchester, Edinburgh and
Birmingham. There are also international opportunities,
most notably in the USA and India, where a large number
of off-shore software testing companies are based.

Qualifications

Software testers often have a degree in computer science or IT.
However, the role is open to graduates from a variety of degree
disciplines including:

chemistry

electrical engineering
mathematics

physics
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software, IT, or engineering diploma may be most highly
regarded by companies.
Skills
You will need to have:
strong verbal and written communication skills with the ability
to liaise with a variety of stakeholders
e problem solving skills
« the ability to work under pressure
« attention to detail
o competent technical skills
o the ability to work in a team and individually
« organisational skills with the capability of working
towards tight deadlines
a passion for technology.
Employers
Software testers are required in a variety of organisations and
sectors. Large employers with sophisticated software and IT
systems will have the most opportunities. Technology
companies and smaller organisations also require software
testers.
You can find software testing opportunities in:
financial services
healthcare
manufacturing
media
professional services
public sector
retail
telecommunications
transport.
Professional development
As the IT sector is ever changing, it is important that you keep
up to date with developments and specific software testing
trends. On-the-job training is an ideal way for students and
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recent graduates to gain an understanding of the software
development lifecycle.

3. Translate the passage from Russian into English:

Heo6xoanmeiMu KayecTBaMu TECTUPOBIINKA
SIBJIIOTCSI JIOTUYECKOE MBILIIICHUE, BHUMATEIBHOCTb,
XOpolIas DamMsTh, yMEHUE YYHUThCS U aJalTHPOBAThCS K
CYIIECTBYIOIMM 33/1a4aM, ObICTPO MEPEKII0YaThCsl ¢ OJHOIO
TANAa 3axad Ha JApyrod. He MeHee BaxHBI TepreHue,
YCUIUUBOCTh U YMEHHE PabOTaTh B KOMaHJIE.

Kpome Toro, TecTupoBUIMK BBICTYHAeT OJAHOBPEMEHHO U
KaK I10JIb30BaTelb, U KakK JKCIEPT, a MOTOMY JOJDKEH HUMETh
OTNpEeENCHHbIA CKJIaJ MBIIICHUS: YMETh BOCIPOU3BOAMTH
MIOBEJICHHE
10JIb30BATEN MPOAYKTA M AHAJIU3UPOBATH [TOBEACHUE
CHCTEMBI, BXOJIAIINE MMapaMeTPhl U MOIy4YEHHbIE Pe3yIbTaThl C
TOYKH 3pSHUS HHKEHEpa.

Hexotopble yTBepxaaloT, 4To crneuupuka mnpodeccuu
3aKJII0YaeTcss B BHMJIMMOM OJHOOOpasMd U MOHOTOHHOCTH
TPYAOBOIO TMpollecca; MO MHEHHUIO JpYIMX, TECTUPOBAaHUE
SBJIIETCS TBOPYECKOM  MCClIeAOoBaTelbCKOM paboroil (B
MIPOTHBOBEC CTAaHAAPTU3UPOBAHHOM pa3paboTKe).

OpHoit  u3  ocoOeHHOCTeM  mpodeccuu  SABISETCS
BO3MOKHOCTh yJaJIeHHON pPabOThl, MPUYEM PACCTOSIHHE YaCTO
HE WMEeT 3HaueHHs (TECTUPOBIIMK MOXXET HAaXOIUTHCS B
JPyroM ropojie WK CTpaHe M0 OTHOLIEHHIO K pa3padOTUYUKy U
3aKa34mKy)
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Text 11. Computer crimes

1. Learn the vocabulary of the text:
1. the study of computer abuse
2. the proverbial tip of the iceberg
3. the pickings

4. dishonest employees
5. athief

6. to gain access to funds

7. cash-dispensing terminals

8. counterfeit credit cards

9. blackmail

10. unscrupulous competitors

11. crooked computer experts

12. to devise a variety of tricks

13. unauthorized ways

14. use account numbers and passwords
15. embezzlers

2. Read and translate the text:

More and more, the operations of our businesses,
governments, and financial institutions are controlled by
information that exists only inside computer memories. Anyone
clever enough to modify this information for his own purposes
can reap substantial rewards. Even worse, a number of people
who have done this and been caught at it have managed to get
away without punishment.

These facts have not been lost on criminals or would-be
criminals. A recent Stanford Research Institute study of
computer abuse was based on 160 case histories, which probably
are just the proverbial tip of the iceberg. After all, we only know
about the unsuccessful crimes. How many successful ones have
gone undetected is anybody's guess.
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Here are a few areas in which computer criminals have
found the pickings all too easy.
Banking. All but the smallest banks now keep their accounts on
computer files. Someone who knows how to change the numbers
in the files can transfer funds at will. For instance, one
programmer was caught having the computer transfer funds
from other people's accounts to his wife's checking account.
Often, traditionally trained auditors don't know enough about the
workings of computers to catch what is taking place right under
their noses.
Business. A company that uses computers extensively offers
many opportunities to both dishonest employees and clever
outsiders. For instance, a thief can have the computer ship the
company's products to addresses of his own choosing. Or he can
have it issue checks to him or his confederates for imaginary
supplies or services. People have been caught doing both.
Credit Cards. There is a trend toward using cards similar to
credit cards to gain access to funds through cash-dispensing
terminals. Yet, in the past, organized crime has used stolen or
counterfeit credit cards to finance its operations. Banks that offer
after-hours or remote banking through cash-dispensing
terminals may find themselves unwillingly subsidizing
organized crime.
Theft of Information. Much personal information about
individuals is now stored in computer files. An unauthorized
person with access to this information could use it for blackmail.
Also, confidential information about a company's products or
operations can be stolen and sold to unscrupulous competitors.
(One attempt at the latter came to light when the competitor
turned out to be scrupulous and turned in the people who were
trying to sell him stolen information.)
Software Theft. The software for a computer system is often
more expensive than the hardware. Yet this expensive software
is all too easy to copy. Crooked computer experts have devised
a variety of tricks for getting these expensive programs printed
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out, punched on cards, recorded on tape, or otherwise delivered
into their hands. This crime has even been perpetrated from
remote terminals that access the computer over the telephone.
Theft of Time-Sharing Services. When the public is given
access to a system, some members of the public often discover
how to use the system in unauthorized ways. For example, there
are the "phone freakers" who avoid long distance telephone
charges by sending over their phones control signals that are
identical to those used by the telephone company. Since time-
sharing systems often are accessible to anyone who dials the
right telephone number, they are subject to the same kinds of
manipulation.

Of course, most systems use account numbers and passwords to
restrict access to authorized users. But unauthorized persons
have proved to be adept at obtaining this information and using
it for their own benefit. For instance, when a police computer
system was demonstrated to a school class, a precocious student
noted the access codes being used; later, all the student's teachers
turned up on a list of wanted criminals.

Perfect Crimes. It's easy for computer crimes to go undetected
if no one checks up on what the computer is doing. But even if
the crime is detected, the criminal may walk away not only
unpunished but with a glowing recommendation from his former
employers.

Of course, we have no statistics on crimes that go undetected.
But it's unsettling to note how many of the crimes we do know
about were detected by accident, not by systematic audits or
other security procedures. The computer criminals who have
been caught may have been the victims of uncommonly bad
luck.

For example, a certain keypunch operator complained of
having to stay overtime to punch extra cards. Investigation
revealed that the extra cards she was being asked to punch were
for fraudulent transactions. In another case, disgruntled
employees of the thief tipped off the company that was being
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robbed. An undercover narcotics agent stumbled on still another
case. An employee was selling the company's merchandise on
the side and using the computer to get it shipped to the buyers.
While negotiating for LSD, the narcotics agent was offered a
good deal on a stereo!

Unlike other embezzlers, who must leave the country,

commit suicide, or go to jail, computer criminals sometimes
brazen it out, demanding not only that they not be prosecuted but
also that they be given good recommendations and perhaps other
benefits, such as severance pay. All too often, their demands
have been met.
Why? Because company executives are afraid of the bad
publicity that would result if the public found out that their
computer had been misused. They cringe at the thought of a
criminal boasting in open court of how he juggled the most
confidential records right under the noses of the company's
executives, accountants, and security staff. And so, another
computer criminal departs with just the recommendations he
needs to continue his exploits elsewhere.

3. Ildentify the following verb forms:
are controlled, exists, have done, have been caught, was
based, revealed, is detected, noted, have devised, can be
stolen and sold, may find, have not been lost, know, was
selling, could use, had been misused, departs, have been
met.

Text 12. What is information security?

1. Learn the vocabulary of the text:

Information security

availability

privacy

integrity of data

the protection of important data
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6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

security system

foolproof

easy access to the information
approved codes

hacking programs

to breach

to make access as secure as possible
a mix of upper and lowercase letters
gain access to secure information
malware, which includes computer
viruses, spyware, worms

to steal information

antivirus programs

strong antivirus software

to check for any known malicious software
a potential virus

a firewall

to be vulnerable to attack

antivirus packages

encoding data

encryption systems

to encrypt data

codes and cyphers

legal liability

2. Read and translate the text:

Information security is the process of protecting the
availability, privacy, and integrity of data. While the term often

describes

measures and methods of increasing computer

security, it also refers to the protection of any type of important
data, such as personal diaries or the classified plot details of an
upcoming book. No security system is foolproof but taking basic
and practical steps to protect data is critical for good information

security.
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Password Protection

Using passwords is one of the most basic methods of
improving information security. This measure reduces the
number of people who have easy access to the information, since
only those with approved codes can reach it. Unfortunately,
passwords are not foolproof, and hacking programs can run
through millions of possible codes in just seconds. Passwords
can also be breached through carelessness, such as by leaving a
public computer logged into an account or using a too simple
code, like "password" or "1234."

To make access as secure as possible, users should create
passwords that use a mix of upper and lowercase letters,
numbers, and symbols, and avoid easily guessed combinations
such as birthdays or family names. People should not write down
passwords on papers left near the computer and should use
different passwords for each account. For better security, a
computer user may want to consider switching to a new
password every few months.

Antivirus and Malware Protection

One way that hackers gain access to secure information
is through malware, which includes computer
viruses, spyware, worms, and other programs. These pieces of
code are installed on computers to steal information, limit
usability, record user actions, or destroy data. Using strong
antivirus software is one of the best ways of improving
information security. Antivirus programs scan the system to
check for any known malicious software, and most will warn the
user if he or she is on a webpage that contains a potential virus.
Most programs will also perform a scan of the entire system on
command, identifying and destroying any harmful objects.

Most operating systems include a basic antivirus
program that will help protect the computer to some degree. The
most secure programs are typically those available for a monthly
subscription or one-time fee, and which can be downloaded
online or purchased in a store. Antivirus software can also be
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downloaded for free online, although these programs may offer
fewer features and less protection than paid versions.

Even the best antivirus programs usually need to be
updated regularly to keep up with the new malware, and most
software will alert the user when a new update is available for
downloading. Users must be aware of the name and contact
method of each anti-virus program they own, however, as some
viruses will pose as security programs in order to get an
unsuspecting user to download and install more malware.
Running a full computer scan on a weekly basis is a good way
to weed out potentially malicious programs.

Firewalls

A firewall helps maintain computer information security
by preventing unauthorized access to a network. There are
several ways to do this, including by limiting the types of data
allowed in and out of the network, re-routing network
information through a proxy server to hide the real address of
the computer, or by monitoring the characteristics of the data to
determine if it's trustworthy. In essence, firewalls filter the
information that passes through them, only allowing authorized
content in. Specific websites, protocols (like File Transfer
Protocol or FTP), and even words can be blocked from coming
in, as can outside access to computers within the firewall.

Most computer operating systems include a pre-installed
firewall program, but independent programs can also be
purchased for additional security options. Together with an
antivirus package, firewalls significantly increase information
security by reducing the chance that a hacker will gain access to
private data. Without a firewall, secure data is more vulnerable
to attack.

Codes and Cyphers

Encoding data is one of the oldest ways of securing
written information. Governments and military organizations
often use encryption systems to ensure that secret messages will
be unreadable if they are intercepted by the wrong person.
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Encryption methods can include simple substitution codes, like
switching each letter for a corresponding number, or more
complex systems that require complicated algorithms for
decryption. As long as the code method is kept secret, encryption
can be a good basic method of information security.

On computers systems, there are a number of ways
to encrypt data to make it more secure. With a symmetric key
system, only the sender and the receiver have the code that
allows the data to be read. Public or asymmetric key encryption
involves using two keys — one that is publicly available so that
anyone can encrypt data with it, and one that is private, so only
the person with that key can read the data that has been encoded.
Secure socket layers use digital certificates, which confirm that
the connected computers are who they say they are, and both
symmetric and asymmetric keys to encrypt the information
being passed between computers.

Legal Liability

Businesses and industries can also maintain information
security by using privacy laws. Workers at a company that
handles secure data may be required to sign non-disclosure
agreements (NDAs), which forbid them from revealing or
discussing any classified topics. If an employee attempts to give
or sell secrets to a competitor or other unapproved source, the
company can use the NDA as grounds for legal proceedings.
The use of liability laws can help companies preserve their
trademarks, internal processes, and research with some degree
of reliability.
Training and Common Sense

One of the greatest dangers to computer data security is
human error or ignorance. Those responsible for using or
running a computer network must be carefully trained in order
to avoid accidentally opening the system to hackers. In the
workplace, creating a training program that includes information
on existing security measures as well as permitted and
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prohibited computer usage can reduce breaches in internal
security. Family members on a home network should be taught
about running virus scans, identifying potential Internet threats,
and protecting personal information online.

In business and personal behavior, the importance of
maintaining information security through caution and common
sense cannot be understated. A person who gives out personal
information, such as a home address or telephone number,
without considering the consequences may quickly find himself
the victim of scams, spam, and identity theft. Likewise, a
business that doesn't establish a strong chain of command for
keeping data secure, or provides inadequate security training for
workers, creates an unstable security system. By taking the time
to ensure that data is handed out carefully and to reputable
sources, the risk of a security breach can be significantly
reduced.

3. Answer the questions:
What is critical for good information security?
What is information security?
What does the term “information security” describe?
What is one of the most basic methods of improving
information security?
Who has easy access to the information?
Why should people not write down passwords on papers
left near the computer?
Can antivirus software be downloaded for free online?

8. How do firewalls increase information security?

PoNhdE
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Text 13. Machine translation today and tomorrow

1. Learn the vocabulary of the text:

1. machine translation (MT)

2. the pioneer research area

3. computational linguistics

4. the automatic translation of all kinds of documents

5. apparent

6. human revision of MT output

7. the crude (unedited) MT output

8. the production of human-quality translations

9. acost-effective option

10. to produce rough translations

11. to reduce costs

12. to improve MT output

13. reduce (or even eliminating) lexical ambiguity

14. to simplify complex sentence structures

15. enhance the comprehensibility of the original texts

16. documentation workflow

17. to make effective use of MT systems

18. to be assisted by computer-based translation support
tools

19. to store and search databases

20. translator workstations

21. translation tools

22. linguistically sophisticated texts

23. unrivalled

24. to be of publishable quality

25. memoranda

26. highly specialized technical subjects

2. Read and translate the text:

The field of machine translation (MT) was the pioneer
research area in computational linguistics during the 1950s and
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1960s. When it began, the assumed goal was the automatic
translation of all kinds of documents at a quality equaling that of
the best human translators. It became apparent very soon that
this goal was impossible in the foreseeable future. Human
revision of MT output was essential if the results were to be
published in any form. At the same time, however, it was found
that for many purposes the crude (unedited) MT output could be
useful to those who wanted to get a general idea of the content
of a text in an unknown language as quickly as possible. For
many years, however, this latter use of MT (i.e. as a tool of
assimilation, for information gathering and monitoring) was
largely ignored. It was assumed that MT should be devoted only
to the production of human-quality translations (for
dissemination). Many large organizations have large volumes of
technical and administrative documentation that have to be
translated into many languages. For many years, MT with
human assistance has been a cost-effective option for
multinational corporations and other multilingual bodies (e.g.
the European Union). MT systems produce rough translations
which are then revised (post-edited) by translators. But post-
editing to an acceptable quality can be expensive, and many
organizations reduce costs and improve MT output by the use of
‘controlled’ 55 languages, i.e. by reducing (or even eliminating)
lexical ambiguity and simplifying complex sentence structures
—which may itself enhance the comprehensibility of the original
texts. In this way, translation processes are closely linked to
technical writing and integrated in the whole documentation
workflow, making possible further savings in time and costs. At
the same time as organizations have made effective use of MT
systems, human translators have been greatly assisted by
computer-based translation support tools, e.g. for terminology
management, for creating in-house dictionaries and glossaries,
for indexing and concordances, for post-editing facilities, and
above all (since the end of the 1980s) for storing and searching
databases of previously translated texts (‘translation
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memories’). Most commonly these tools are combined in
translator workstations — which often incorporate full MT
systems as well. Indeed, the converse is now true: MT systems
designed for large organizations are including translation
memories and other translation tools. As far as systems for
dissemination (publishable translations) are concerned the old
distinctions between human-assisted MT and computer-aided
translation are being blurred, and in the near future may be
irrelevant. It is widely agreed that where translation has to be of
publishable quality, both human translation and MT have their
roles. Machine translation is demonstrably cost-effective for
large scale and/or rapid translation of technical documentation
and software localization materials. In these and many other
situations, the costs of MT plus essential human preparation and
revision or the costs of using computerized translation tools
(workstations, translation memories, etc.) are significantly less
than those of traditional human translation with no computer
aids. By contrast, the human translator is (and will remain)
unrivalled for non-repetitive linguistically sophisticated texts
(e.g. in literature and law), and even for one-off texts in highly
specialized technical subjects. However, translation does not
have to be always of publishable quality. Speed and accessibility
may be more important. From the beginnings of MT, unrevised
translations from MT systems have been found useful for low-
circulation technical reports, administrative memoranda,
intelligence activities, personal correspondence, indeed
whenever a document is to be read by just one or two people
interested only in the essential message and unconcerned about
stylistic quality or even exact terminology. The range of options
has expanded significantly since the early 1990s, with the
increasing use and rapid development of personal computers and
the Internet.

Task 1. Find synonyms for the following adjectives:

Equal, useful, general, quick, rough, expensive, complex,
significant, powerful, real.
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10.

Task 2. Translate the following word combinations:

the pioneer research area, human-quality translations, human
assistance, cost-effective option, rough translations, complex
sentence structures, documentation workflow, computer-based
translation support tools, in-house dictionaries and glossaries,
translator workstations, translation memories and other
translation tools, non-repetitive linguistically sophisticated
texts, low-circulation technical reports, rapid development.
Task 3. Make up special questions to the given sentences:
The assumed goal was the automatic translation of all kinds of
documents at a quality equaling that of the best human
translators. (What?)

Human revision of MT output was essential if the results were
to be published in any form. (Why?)

The crude (unedited) MT output could be useful to those who
wanted to get a general idea of the content of a text in an
unknown language as quickly as possible. (What? Who?)

Many large organizations have large volumes of technical and
administrative documentation that have to be translated into
many languages. (What?)

MT systems produce rough translations which are then revised
(post-edited) by translators. (Who?)

Many organizations reduce costs and improve MT output by the
use of ‘controlled’ 55 languages. (How?)

MT systems designed for large organizations are including
translation memories and other translation tools. (What?)

The human translator is (and will remain) unrivalled for non-
repetitive linguistically sophisticated texts. (Why?)

9. Speed and accessibility may be more important. (Why?)
The range of options has expanded significantly since the early
1990s, with the increasing use and rapid development of
personal computers and the Internet. (When?)
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KpnTepnn OIICHUBAHUA KAa4Ye€CTBA BBINOJHECHHOI'O 3aJaHUsA

OTMETKA KpnTepm{ OICHUBAHUA MOHOJJIOTHYECKOI'0
BbICKA3bIBAHUSA

5 CTyIeHT JIOTMYHO CTPOUT MOHOJIOTHUYECKOE
BBICKA3bIBAHUE B CBSI3U C MPOYUTAHHBIM TEKCTOM,
yMeeT HCIOoJIb30BaTh  (haKThl M3  TEKCTa,
apryMEHTUPYET CBOE OTHOILICHUE K
MOCTAaBIEHHOW  mpoOieme. Hcnonszyembie
JIEKCUYECKUE E€IUHUIBI W TpaMMaTUYECKUE
CTPYKTYphl ~ COOTBETCTBYIOT  IIOCTaBJICHHOM

KOMMYHHKaTUBHOM 3ajaye. Omumbku
MPAKTUYECKH OTCYTCTBYIOT. O0Bvem
BBICKa3bIBaHUs HE MeHee 12 (pa3.

4 CTyoeHT JIOTUYHO CTPOUT MOHOJIOTHYECKOE

BBICKA3bIBAaHUE B CBSI3H C IPOYUTAHHBIM TEKCTOM,
yMeeT HCIOJIb30BaTh (akThl U3 TEKCTa, HO HE
apryMeHTUpYeT CBOE OTHOIIEHHE K
IIOCTaBJICHHOMN npobieme. Hcnons3yemeie
JIEKCUYECKHUE €AMHMIIBI U TpaMMaTHYECKHe
CTPYKTYpbl ~ COOTBETCTBYIOT  IIOCTaBJIEHHOM
KOMMYHHMKaTUBHOM 3ajade, HO TMpU ITOM
JIOTIYCKAIOTCSl HE3HAYUTENbHbIE TPAMMATUYECKUE
OLIMOKM WJIM OrpaHUWYEHHBIN CIIOBapHBIN 3amac.
O06nem BbicKa3biBaHus MeHee 12 ¢pas.

3 CTyaeHT CTPOUT MOHOJIOTHYECKOE BHICKa3bIBAHUE
B CBS3M C TMPOYUTAHHBIM TEKCTOM, YMEET
WCTIONB30BaTh  (akThl W3 TEKCTa,  HO
BBICKA3bIBAHUE HE COJEPKHUT apryMEHTallUH,
HEJIOTUYHO, COJACPKUT TOBTOphI. Mcmomb3yercs
OTpaHUYEHHBIM CIOBapHBIN 3amac, JAOMYCKalOTCs
OIHUOKHU B WCTIOTh30BaHUH JIEKCHKH,
3aTpyAHSIONIME TOHMMaHue Tekcta. B orsere
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UMEIOTCS MHOTOYHCJICHHBIE TpPaMMAaTHYECKUE
ommOku. O6veM Boicka3biBanue 10 10 ¢pas.

2 CTyneHT HEe TOHSJI COACpXKAHWE TEKCTa W He
MOXET cJaelarh CoOOIIeHHe B CBSI3U C
MPOYUTAHHBIM, BBIPA3UTh M APTYMEHTHPOBATH
CBOC OTHOIICHWE K TpolieMe, 3aTpOHYTOW B
TEKCTE.

JIJ1sl OlleHKHM Ka4eCTBA BbINMOJHEHHOT0 YINPaKHEHHUS
ucnoabdyerca 100  OaapHas  mkaga.  Kpurepum
OLICHUBAHMSI:

60% mpaBUJIBHBIX OTBETOB M HUXKE — OIIEHKA 2,

61-70% mpaBUILHBIX OTBETOB - OIICHKA 3,

71-85% mpaBHIIBHBIX OTBETOB — OIICHKA 4

85 -100% mpaBHIIBHBIX OTBETOB — OI[EHKA 5
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MeToauyeckue yKa3zaHus AJsi 00y4al0UUXCcs M0 OCBOEHHUIO
aucuunanHbl «IIpodeccuoHaIbHBI HHOCTPAHHBIN A3BIK»

Pabora ¢ JekcHYeCKUM MaTepuajioM

Jns 3¢p(deKTUBHOrO YCBOEHHUS JIEKCHMUYECKOro MaTrepuana MU
paclIMpeHus CJI0BapHOIo 3araca CTyACHTaM [IpeIaratoTcs:

e MHOTOKpaTHOE€ UTEHHE OTpbIBKa TEKCTa BCIYX,
COJIEPKALIEr0 JIEKCUKY, KOTOPYIO HYXXHO YCBOUTH, a
TaK)K€ YTEHHE paHee MpopabOTaHHBIX MaTEpUAOB C
LEJIbI0O TIOBTOPEHMSI CJIOB; COCTAaBJIEHUE HECIOKHBIX
MIPEIJIOKEHUH C UCIIOJIb30BAHUEM HOBBIX CJIOB (YCTHO U
MMUCbMEHHO);

® [I0CTAaHOBKA BOIPOCOB IO COAEPKAHUIO IMPOYUTAHHOTO
TEKCTa C UCIIOJIIb30BAHUEM B HUX TPEHHUPYEMBIX CIIOB,
OTBETHI Ha 3TH BOIPOCHI (YCTHO U MUCbMEHHO);

® COCTaBJIEHHME Ha PYCCKOM  SI3bIKE  HECIJIOKHBIX
MPEIIOKEHUH, BKIIIOYAIOUINX 3aKpeIUIsieMble CJIO0Ba,
YCTHBIN WM MUCbMEHHBIN MepeBOJ] ATUX NMPEIOKEHUH
Ha AHTJIMACKUI SI3BIK B YTBEPAUTEIBHOM,
OTPULIATEIbHOM WM BONPOCUTENIbHOW opme (TpH
YCIIOBHH, €CIIU 3TO BO3MOXKHO IO COJEPKAHUIO);

®  JCIIOJI30BaHUE CIIOBOOOPA30BaATEIbHBIX u
CEeMaHTHYECKUX cBsizei 3ay4yUBaeMBbIX CIIOB
(OZTHOKOpPEHHBIX CJIOB, CHHOHUMOB, aHTOHUMOB);

e aHanM3 U (UKCHUPOBAHHE CIOBOOOpPA30BATEIBHBIX
Mojeneit  (mpedukcel, Ccy(pOUKCH,  COKpalleHHUE,
CJIOBOCJIOXKEHUE U JP.

Pabora ¢ rpaMmmaTHyecKUMH (pOPMAMH U KOHCTPYKUHUSMU

Jiig 5pheKTUBHOrO YCBOEHHS I'paMMaTH4eCKOW (OpMbI WIH
KOHCTPYKLUH CTYAE€HTaM pEKOMEHAYETCS BHHUMATEIbHOE
YTEHUE YTBEPAUTEIbHBIX, BOIIPOCUTEIBHBIX U OTPULATEIbHBIX
MIPENJIOKEHUI; U3YyUEHHE U aHAIU3 NPUMEPOB U BBINOJIHEHHE

155



YIPA)KHEHUM HAa KOHKPETHYIO T'PAMMATHYECKYIO0 MOJEIb, T. €.
YIPaXHEHUH, KOTOPbIE WJUIIOCTPUPYET JAHHOE IIPABUIIO.
IlepBpie ympaxkHeHHss 10 paboTe Haja  ONpeAesIEHHOU
IrPaMMaTH4YE€CKOW MOJEIBIO COIEPKAT, B OCHOBHOM, IIPUMEPHI
Ha ymnoTpeOiieHWe MJaHHOM KOHCTpyKuuu. HWX  MOXKHO
UCIOJb30BaTh B KayecTBE OOpa3lloB IpPU  BBITOJHEHUU
OCTaJIbHBIX ynpaxkHnenui. Kaxias rpammartudeckas popma wim
KOHCTPYKLIHSA ABJIAETCS HEOThEMIIEMON 4acTbIO
KOMMYHHUKaTHUBHOI'O BbICKa3biBaHMs. [loaToMy HeoOxonumo
oOpamiath BHHUMaHHWE Ha YHOTpeOJIEHHE TpaMMaTUYecKOn
GbopMBl WIM KOHCTPYKUMH B OINPEAEICHHOM KOHTEKCTE,
HaxOJWUTh IPUMEpPbl HMX HCIOJIb30BaHUS B AyTCHTUYHBIX
HCTOYHUKAX W MAKCUMAJIBHO 4YacTO IPUMEHATh H3Y4aeMYIO
MOJI€Tb TpPU TOCTPOCHHUHU COOCTBEHHOIO YCTHOIO WM
MUCbMEHHOTO BbICKa3bIiBaHMsl. O0sA3aTeNbHOM 4acThI0 paboThI U
HaJl JICKCUKOW, W HaJ TpaMMaTUKOW sBisieTcss paboTa Hax
OLIMOKaMHU, KOTOPYIO HAJI0 BBINOJIHATH Cpa3y IOCIE IPOBEPKU
3a/1aHUS.

Pabora Had YCTHBIM BbBICKAa3bIBAHUEM

YcnemHass  ycTHas — pedb  NpEAIojiaraeT  JIOTHYHOE |
MOCIIeI0BATEIbHOE H3JI0KEHHE OCHOBHOTO COJIEP)KaHUS TEKCTA,
yMEHUEe JeNaTh JOKJIaabl, COOOIIEeHUs, BeCTH Oeceny U
JTUCKYCCUIO, BKJIIOYAsi JIEJTOBYIO C HUCHOJb30BaHUEM (HOpMYyI
pedeBoro STukeTa (IUIsi BBIPAKEHHS COOCTBEHHOTO MHEHUS,
COTJIacHs/HECOTTAacHsl C COOECETHUKOM, BCTYILIICHUS B Pa3TOBOP
U T. 1.), TOHAMATh HA CITyX cOOeCeTHUKA HEe TOJIBKO Ha YPOBHE
o01ero cMbicia U aeTanei, Ho u noarekcra. [Ipu mocrpoeHun
YCTHOTO BBICKA3bIBAHUS HEOOXOIMMO:
CUCTEMaTUYECKHU TPOTYMBIBATH Y TIPOrOBapUBaTh CBOU
BBICTYIUICHHSI, TIPH IOATOTOBKE OTBETa B TPYyIIIe/ MapHOM
pabote chopMynIupoBaTh OTBET HA MBICIEHHBINM BOIIPOC BAIIUX
CITyIIaTenei/co0eceTHUKOB; IIOMHHATE: TO, 0 qeM
BBICTYMAIONINI TOBOPUT JOJKHO OBITH €My UHTEPECHO, TOJIBKO
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B 3TOM CJiy4ae MOXKHO 3aWHTEpPECOBaTh CBOUX CIyIIATEsICH, a
HHTEPEC CIYIIATENeH SBIACTCS 3aJI0TOM yCIieXa BhICTYIUICHHS;
IMO3TOMY HpHU MOATOTOBKC BBICTYIUICHHA HYXHO TIIATCIBHO
OoTOMpaTh MaTepHali, BBICTPaWBaTh €ro B ONPEICICHHON
IIOCJIEI0BATEIIbHOCTH, IPOAYMBIBATh IIPUMEPBI, HAaIJIsAIHbII
MaTepuas U MpUEMbl OOIICHHS C ayIUTOPHUEH; 3amucaTh CBOE
BBICTYIUICHHE U TIPOCITYIIATh CeOsl.

Padora Hag NMCbMEHHBIM BBLICKA3bIBAHHEM

VYcnemHoe NUCbMEHHOE BBICKA3bIBAaHUE JOJDKHO JOTMYHO U
[IOCJIEZI0BATEIBHO Pa3BUBATh MbICIbL aBTopa. [Ipu moctpoenun
BbICKa3bIBaHUS B MMCbMEHHOH (popMe pekoMeH1yeTcs:
YETKO OINPEIEIATh COo/lepKaHne (KaKol TE3UC COOTBETCTBYET
TE€ME, KaKue IOJIOKEHUs JOKa3bIBAIOT ATOT TE3UC, PACKPBIBAS
TE€My, Kakue BBIBOJbI HAJ0 CJEJIaTh W3 BCETO HANKMCAHHOIO);
coOJII0IaTh CTPYKTYPY, MNPHUHATYIO s JQHHOIO THIIA
MIMCBMEHHOT0 BBICKA3bIBaHUA (3CCE, MHUCHBMO, pe3loMe U Jp.);
NpaBWIbHO BBIOMpATh paMMaTHYECKHE CTPYKTYpbl U
JIEKCUYECKUE €IWHUIIBI, B TOM 4YHUCIJIE CBS3YIOLIME CJIOBa,
KOTOpblEe 00€CNEeunBaOT JIOTUYHBIM W IUIaBHBIA Nepexoja OT
OJIHOM YacCTH K JIpyroH, a TaKKe BHYTPU YaCTEH; UCIIOIb30BaTh
pa3Hble  BapUaHTBl IIOCTPOCHMS  NPEUIOKEHMS, IPUEM
nepedpazupoBaHus; Hu30erarh ruiarvara. BaxHo miaHUpOBaTh
paboTy Tak, uyTOOBl ObIIa BO3MOXKHOCTH IPOBEPUTH CBOE
MMCbMEHHOE BBICKa3bIBaHUE Yepe3 OMPEEICHHOE BpeMs 110CIIe
HaMCaHUs, YTO TO3BOJIUT YBHUJETh HEIOYETHl W OIIUOKH,
He3aMeUYeHHbIE BO BpeMs paboThl.
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Supplement

Addition.
A + b=c is read: a plus b equals c; a and b is equal to c; a added
to b makes c; a plus b is c. a, b are called “addends” or
“summands” (ciaaracmeie); C is the “sum”.

Subtraction.
4-3=1 is read: three from four is one; four minus three is one;
four minus three IS
equal to one; four minus three makes one; the difference
between four and three is one; three from four leave(s) one.
4 is called “a minuend” (ymensbinaemoe); 3 is “a subtrahend”
(Berunraemoe); 1 is “a difference” (pasHocTs).
Multiplication.
2-3=6; 2-3=06 is read: two multiplied by three is six; twice three
is six; three times two is six; two times three make(s) six.
5-3=15 five threes is (are) fifteen 2, 5 are “multiplicands”
(MHOXHMOE); 3 is “a multiplier” / “factor” (MHOXHTENB); 6 IS
“a product”.
Division.
35:5=7 is read: thirty five divided by five is 7; five into thirty
five goes seven times; 35 divided by 5 equals 7. 35 is “a
dividend” (menmmoe); 5 is “a divisor” (menurens); 7 IS “a
guotient” (uactHoe).
Involution or Raise to power.
32, 5% are read: three to the second power or 3 squared; five cubed
or 5 to the third power (to power three). x?—x is called the “base
of the power”; 2 is called “an exponent or index of the
power”.
Evolution. 13Bneuenne u3 KOpHS.
\9=3 is read: the square root of nine is three. ¥/27 = 3 is read:
the cube root of twenty seven is three. V is called “the radical
sign” or “the sign of the root”.
to extract the root of ... — U3BNEKaTh KOPEHH U3...
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Arithmetical and Geometrical Progressions

An arithmetical progression is a sequence such as 3,5,7,9 ...,
in which each member differs from the one in front of it by the
same amount.
A geometrical progression is a sequence such as 3, 6, 12, 24
..., in which each member differs from the one in the same ratio.
“The number of families holidaying abroad grew now in
geometrical progression”.

Mathematicians more often use now the expressions arithmetic
sequence and geometric sequence.

Ratio

a:b is read: the ratio of a to b; 10:5 is read: the ratio of ten to
five;
4:2 = 2: the ratio of four to two is two. 20/5= 16/24: the ratio of
twenty to five equals the ratio of sixteen to four; twenty is to five
as sixteen is to four.

Proportion
In proportion we have two equal ratios. The equality is expressed
by the sign :: which may be substituted by the international sign
of equality =.
a:b::c:dora:b=c:d-isread: aistobascistod; 2:3:: 4:6 or
2:3 = 4:6 —is read: two is to three as four is to six.
The extreme terms of proportion are called “extremes”, the
mean terms are called “means”. The proportion can vary
directly (u3mensiTbes mpsiMo mpornopiroHaabHo) and it can vary
inversely (u3MeHsAThCS 00OpaTHO MPOMOPLUOHAIBHO):
x (y: x varies directly as y; x is directly proportional to y; x =
kly: x varies inversely as y; x is inversely proportional to y.
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Saying numbers
1. Saying 0 in English:
We say oh after a decimal point (5.03) - five point oh three
in telephone numbers 67 0138 - six seven oh one three eight
in bus numbers No. 701 get the seven oh one
in hotel room numbers - I’'m in room 206 - two oh six
in years 1905- nineteen oh five
We say nought before the decimal point 0.02- nought point oh
two
We say zero for the number 0 the number zero
for temperature -5°C five degrees below zero
We say nil in football scores 5 - 0 Argentina won five nil
We say love in tennis 15 — 0 The score is fifteen love
Say the following: 1) The exact figure is 0.002. 2) Can you get
back to me on 01244 24907? I’1l be there all morning. 3) Can
you put that on my bill? I’'m in room 804. 4) Do we have to
hold the conference in Reykjavik? It’s 30 degrees below 0! 5)
What’s the score? 2 — 0 to Juventus.
2. Per cent
The stress is on the cent of per cent: ten per cent
We say:
0.5% a half of one per cent
Say the following: 1) What’s 30% of 260? 2) 0.75% won’t
make any difference.
3. The number 1,999 is said one thousand nine hundred and
ninety nine
The year 1999 is said nineteen ninety nine
The year 2000 is said the year two thousand
The year 2001 is said two thousand and one
The year 2015 is said two thousand and fifteen or twenty
fifteen
1,000,000 is said a million or ten to the power six
1,000,000,000 is said a billion or ten to the power nine
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Say the following: 1) It’s got 1001 different uses. 2) Profits
will have doubled by the year 2000. 3) You are one in
1,000,000! 4) No, that’s 2,000,000,000 not 2,000,000!

4. Squares, cubes and roots

102 is ten squared

10° is ten cubed

V10 is the square root of ten.

5. We usually give telephone and fax numbers as individual
digits:

01273 736344 oh one two seven three seven three six three
four four

344 can also be said as three double four

44 26 77 double four two six double seven

777 can be said as seven double seven or seven seven seven
6. Notice the way of speaking about exchange rates :

How many francs are there to the dollar? How many francs per
dollar did you get? The current rate is 205 pesetas to the pound.
7. Fractions

Fractions are mostly like ordinal numbers (fifth, sixth, twenty
third etc.)

1/3 - a third 1/5 - a fifth 1/6 - a sixth

Notice, however, the following:

1/2 - a half 1/4 - a quarter 3/4 - three quarters 3% - three
and a half

8. Calculating

10 + 4 = 14 ten plus four is fourteen

ten and four equals fourteen

10 — 4 = 6 ten minus four is six

ten take away four equals six

10 X 4 =40 ten times four is (equals) forty

ten multiplied by four is forty

10 + 4 = 2% ten divided by four is two and a half

9. When a number is used before a noun — like am adjective —
it is always singular. We say:

a fifty-minute lesson not a fifty-minutes lesson
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a sixteen-week semester, a fifteen-minute walk, a twenty-
pound reduction, a one and a half litre bottle.

Check yourself

How many of the following can you say aloud in under 1
minute?

1) 234,567 2) 1,234, 567, 890 3) 1.234 4) 0.00234% 5) 19,999
6) In 1999 7) I think the phone number is 01227-764000. 8) He
was born in 1905 and died in 1987. 9) 30 X 25 =750 10) 30 +
25=1.20 11) Let’s meet in 2023. 12) I can give you
367,086,566 apples. 13) The score is 6-0 to Zenit. 14) I’1l rent
room 407. 15) My salary is $ 200 a month. 16) If he was born
in 1964 and decided to start working at this problem in 1998,
then 34 years had passed before he began doing it. 17) Did you
say 0.225 or 0.229? 18) It’s white Lamborghini Diabolo,
registration number MI 234662, and it looks as if it’s doing 225
kilometers an hour! 19) Have you got a pen? Their fax number
s 00 33 567 32 49. 20) 2/5 21) 2%

Mathematical symbols and signs
N — the set of natural numbers,
Z — the set of whole numbers (integers),
R — the set of real numbers,
@ — an empty set,
{ un } —a sequence with a general term un,
[a, b]-anumerical segment,
(a, b)—anumerical interval,
==>— it follows,
<=>— equivalent
+ addition, plus, positive —3HaK CIOXKCHHS WIH ITOJOXKH
TEILHOU BEJTUYMHBI
— subtraction, minus, negative —3HakK BBIYMTAHUSA HIIH
OTPHUIATEIbHON BEJTMYHHBI
+ plus or minus — mttoc MUHYC
X uny - multiplication sign, multiplied by —3Hak ymHOXkeHUS,
YMHOKCHHBIN HA ...
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+ unu / division, divided by — 3Hak neneHus, AeIEHHBINA HA ...
a/b a divided by b — a nenennoe na b
: dividied by, ratio sign — genéHHoe; 3HAK OTHOIIICHUS
;> equals; as — 3HaK MPOMOPIUH
< less than — menee
< not less than — ne menee
> greater than — 6osee
* not greater than — ue 6oJee
~ approximately equal — mpuGnu3uTEILHO paBHO
— similar to — mogoGHBIH
= equals — paBHo
# not equal to — He paBHO
= approaches — mocturaer 3Ha4CHUS
~ difference — pasnocth
o infinity — 6€CKOHEYHOCTh
- therefore — ciiegoBarenbHO
*+ since, because — tax kak
\ square root — KBaJipaTHbIN KOPEHb
3\ cube root — KyGHUUHbIH KOPEHb
m\ N root — KopeHs M-if cTeneHH
< equal to or less than — MeHbIIE€ T paBHO
> equal to or greater than — GosbIlie UK paBHO
a» the n'" power of a — a B N-it crenenn
a1 a sub 1 — a mepBoe
anasubn—an-e
L angle — yron
-1 perpendicular to — neprneHIUKYIIPHO K
|| parallel to — mapannensHO
log wu l0g10 common logarithm, or Briggsian logarithm
AECATHYHBIH JoTapupm
loge wim 1n natural logarithm, or hyperbolic logarithm, or
Naperian logarithm —narypanbsHblil 10Taprhm
e base (2.718) of natual systems of logarithms — ocuoBanue
HATYpaJIbHBIX JOrapu(pMOB
sin (sine) — cunyc (Sin)
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cos (cosine) — kocunyc (COS)

tan (tangent) — ranrenc (tg)

ctn wim cot (cotangent) — kotaHreHc

sec (secan)t — cexaHc

csc (cosecant) — kocekanc (COSeC)

vers (versine), versed sine — curyc-Bep3yc

covers (coversine), coversed sine — KOCHHYC-BEpP3yC

sin =! antisine — apkcunyc (arcsin)

cos-! anticosine — apkkocuHyc (arccos)

sinh hyperbolic sine — cunyc runep6onnueckwuii (sh)

cosh hyperbolic cosine — kocunyc runepoonuyeckuii (ch)

tanh hyperbolic tangent — Tanrenc runepoonmueckuii (th)

f(x) wmu (X) function of x — yHkHs oT X

' f primed — npou3sBoHas

Ax increment of x — mpuparenue x

> summation of — 3HaK CyMMHpOBaHUs

o mm @ circle;

circumference — kpyr; OKpY»XHOCTb

0.[1.{} parentheses,  brackets, and  braces — kpyrisie,
KBaJ[paTHbIC U (UIrypHbIE CKOOKH

AB length of line from A to B — nnuna otpe3ka AB

w micron = 0,001 mm — mukpoH (103 Mm)

mu millimicron = 0,001 — muwuMEKpoH (1077 cm)

° degree — rpaayc

" minute — MuHyTa

" second — cexyHaa

# 1. Ne (Homep), ecrii 3HAK NPEAIIECTBYET YUCITY; 2. aHIL
(GyHT, eciM 3HaK MOCTaBJIEH MOCIIE YHCIa

( centre line — uenTpanbHas TMHUS, TUHUS IIEHTPOB

5' 1. matb ¢yToB; 2. yron B 5 MUH

9" 1. neBATH TOMMOB; 2. yTOJI B 9 CeKk

.5 (aHrnIMyaHe U aMepUKaHITbl MHOTA HE TUIIYT HYJb [EJIBIX )
1.5 (aarnuyane U aMepUKaHIBI OTACISIOT 3HAKH JIECATUYHBIX
npoOeit He 3amsATo|, a TOUKOH, CTaBs ee BBEpXY, B CEpelMHe WIN
BHH3Y CTPOKH)
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7,568 = 7568; 1,000,000= 10° (anrnm4yane ¥ aMepUKaHLBI B
MHOTO3HAYHBIX YUCIIAX OTIENISIOT KOKIBIE TPU UPPHI 3AIISITOH )
.0°103 = 00000103 = 0,00000103 (anrnuyane U amMepUKaHIIbI
WHOT/Ia 3aIKCHIBAIOT, TAKMM 00pa3oM, Ui KPaTKOCTH Mallbie
ApoOH, BIPOYEM, B OOJIBIIMHCTBE CIIy4acB OHHU MOJIb3YIOTCS
obmenpuHsATo# 3anucbio 103 x 1057)

2/0, 3/0 u T. 1. 03HAUarOT HOMepa pazmepos posooB 00, 000 u

T. ]I, COIJIACHO OpUTAaHCKOMY CTaH/IapTHOMY KaJuOpy MPOBOJIOB
(SWG)

Reading of mathematical expressions

1. x >y «x IS greater than y»

2. x <y «x is less than y»

3. x = 0 «x is equal to zero»

4. x <y «x is equal or less than y»

5. x <y <z «y is greater than x but less than z»

6. Xv «x times or x multiplied by y»

7. a+Db «aplusb»

8.7 + 5 = 12 «seven plus five equals twelve; seven plus five is
equal to twelve; seven and five is  (are) twelve; seven added
to five makes twelve»

9. a— Db «a minus b»

10. 7 — 5 =
2 «seven minus five equals two; five from seven leaves two;
difference  between five and seven is two; seven minus five is
equal to two»

11. ax b «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: Db «a divided by b»

14. a/b «a over b, or a divided by b»

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

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

17. b #0 «b is not equal to 0»
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18. 1 : ab «r divided by a multiplied by b»

19. Vax «The square root of ax»

20. ' «one second»

21. 4 «one quarter»

22. -7/5 «minus seven fifth»

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

24. a» «an, a n™ power, or a exponent n»

25. e™ «e to the 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 ten»

29. 2:50=4:x «two is to fifty as four is to x»

30. 4! «factorial 4»

31. (a+b)*=a> +2ab + b2 «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?y/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/dx» «nth partial derivative of y with respect to x»

42. [ «integral of ...»

a

43. | «integral between the limits a and by

b
44, \dr «the fifth root of d to the nth power»
45. \a+b/ a — b «the square root of a plus b over a minus by
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46. a* = logcd «a cubed is equal to the logarithm of d to the
base c»

Higher mathematics

Basic terminology

1. Series - psin

2+ 4 + 6 + 8 - arithmetical series - apudmeTnyeckuii psia

2 + 4 + 8+ 16 — geometric Series - reoMeTpUUECKHIA PSIJ|
2,4,6,8, 16 ... elements - s3neMeHTHI

2. infinitesimal calculus - ucuucienrne 6€CKOHEUHO MaJbIX BEJIH
YHH

dy/dx - derivative - mpousBoaHas

dy, dx - Tue differentials - muddepenmmanst

d - differential sign - 3nax nuddepeniunana

faxdx = a [ xdx = ax %/2 + ¢ - integral - urrerpan

x - THE VARIABLE - nepemenHas (BeM4nHA)

dx - e differential - quddepeniman

[ - the integral sign — 3uak uxTerpana
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Mathematical terminology
A
accuracy n - TO4HOCTb
addition n — crokenue, npudaBICHIE
adjacent a — cMeXHBI, COCeTHUI
algebra n - anre6pa
alter v — usmeHsITh, Tiepe/ieibIBaTh, H3MEHSITHCS
altitude n - BeicoTa
amount n — cymma, KoJIM4ecTBo, 00beM
angle n - yron
apply v — npunarats, IpUMEHSTh, YIIOTPEOIATH
appropriate v — npucBauBarh, IpeAHa3HAYaTh, a
TIOJIXOISIINI, COOTBETCTBYIOIIHH
approximately adv — npuGim3uTenbHO
area n — iomajp, 30Ha
arrange v — npuBOJUTH B MOPSI0K
arrangement n- ycTpoicTso
associate V — coeIuHATh, CBI3bIBATE, COEIUHATELCS
average a - cpeqHuin
axis n — ocep
B
balance n — paBHoBecue, v ypaBHOBEIINBATh
base n - ocHoBaHue
binary a — GuHapHbIi, TBOWHOMN
brackets n — ckoOku
C
calculation n - Beruucnenue
calculus n - ucuucnenue
capability n - cmocooHOCTB
capable a - crtocoOHbIi
cell n — sanemeHT sueiiku
chord n - xopna
cipher n —mm¢p v mmdpposars
circle n - kpyr
circumference n - OKpy>KHOCTb
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coefficient n - ko3¢ punmeHT

combine with v - coenunsTHCS

comparatively adv — cpaBHUTEIIbHO, OTHOCHUTEIBHO
complete a — nosHBIA, 3aBEPIICHHBIN; V 3aBEpILIATh
component N — KOMIIOHEHT, COCTAaBHAs YacThb
COMPOSE V - COCTABIATh

composition n - cocras

CONe N - KOHYC

conclude v — nenats BBIBOJ

condition n — cocTosiHKUE, YCIOBUE

conical a — koHn4yeckuii, KOHYCOOOpa3HbIit
consequently adv — ciieoBaTebHO, TOITOMY
constitute v - cocraBisATh

contiguous a - cMeXHbBIH

contract vV — cokpamiath yMeHbIIaTh(Cs)
conversely adv — obparHo. HaoGopoT

count v -cuurarh

cube n -ky0
curve n — KpuBas
D

decimal a - necaTruunbIi

decode v - pacumdpoBbiBaTh

decomposition n - paznoxeHue

decrease n — ymeHbllieHue, yObIBaHUE, V — yOBIBATH,
YMEHBIIATHCS

deduce v — BBIBOIUTS (3aKIIOUYEHHE), TPOCICTUTD
definite a - onpeneneHHbII

degree n - rpaayc

denominator n - 3HamMeHaTeNb

destination n - Ha3HaucHue

determine n — onpeaessATh, yCTaHABIUBATE, TOOYXKIATh,
3aCTaBIIATh

diameter n - quametp

difference n - pasnocts

different a — pa3nu4HbIA, OTIUYHBIA(OT APYTHX )
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differentiate v - paznmu4atsb

digit n — nudpa, paspsa

direction n - HarpaBieHue

discontinuous a - IpephIBUCTHII

discover v — oTKpbIBaTh, 00HAPYKHBAThH
divide v — mpousBoAuTH JeIEHHE

division n - nenenue

domain n — o6acts, chepa

dominant a — mpeo6J1a1aro0IIHiA, TOCIIOACTBYIOIHIA
due a — 1omKHBIN, 00YCIOBICHHBIH

E

enlarge m — yBenu4uBaTh(cs), pacupsaTh(cs)
equal a —paBHBIii, V — paBHATHCS, ypPaBHUBATh
equation n - ypaBHeHHE

equivalent n — sKkBHBaJICHT, @ paBHOCHIIbHBIIM
eVen a - 4YeTHbIN

exaggerate vV - npeyBeJIMYMBAThL

exceed V — npeBbIIIATh, TPEBOCXOIUTh
exception n - uckiIOYEHHE

€XCesS N — N30BITOK, U3JIHIICK

expand V - paciupsThCs

extent n — mpoTsbkeHHe, 00bEM, MPeeT
extremely adv — kpaiine

F

familiar a - 6u3kuit

figure n - nudpa

fit v - cooTBeTCTBOBATH

foundation n — ocaoBanwue, GpyHmaMeHT, OCHOBA, Oa3uUC
fraction n - npoGn

frequency n -gactota

function n — ¢pyHkuus

G

geometry n - reomeTpus

give V — BbI3bIBATh, 1aBATh
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H
height n - Beicora
horizontal n — ropusonras
I
identical a - oguHAKOBEI; TOAOOHBIN; MIEHTHYHEII
identity v - ono3naBath, HACHTH()UIIUPOBATH
imbalance n - HeycToitunBOCTH
imply - o3HauaTh; MoapasyMeBaTh
increase n - yBeln4eHUe; V - YBEIHUUUBATh, YBEIHUNBATHCS
indicate v - yka3biBaTh, IOKa3bIBaTh
infinity m - 6eckoHeYHOCTH
instability n - HeyCTOINYNUBOCTD, HETTOCTOSIHCTBO
instance n - npumep, OTAEbHBIN CITydai
intensity N - HAPSHKEHHOCTh, UHTEHCUBHOCTb
interaction n - B3aumoelicTBHE
intermediate a - npoMeXyTO4HBIN
introduce v - BBOIUTH
invariably adv - Heu3menHo, Bcerna
inversely adv - 1) o6patHo 2) 06paTHO MPOMOPIHOHATBEHO
involve v - Bkiovath
irregular a - 6ecropsI0UHBII
irrespective adv — He3aBuCUMO
L
length n - nmuna
level n - yposenb
limit n — rpanwuma, npesaen, v - orpaHUYMBaTh
line n — nuHMsA, yepra
literal a — OykBeHHBII
M
majority n - GOIBIIMHCTBO
make up V — cocTaBIsiTh; 00pa3oBLIBATH
mathematics n — maremaruka
maximum N — MakCUMyM; HauOOJIbIIIee 3HAYCHUE
mean N — cpejiHee YnCIIo, CepeInHa
measure n - mepa v - u3MEPATh
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measurement n - usmepenue

medium n — cpeza a - cpeaHuin

middle 1) a — cpeauuii 2) n - cepeaunHa
MiNnimum N — MUHUMYM, HaUMCHBIIICE 3HAYCHHE
minute a - MmaJieHbKUI

multiplication n — maT. yMHOKeHHE

multiply v — maT. yMHOXAaTh

mutual a — B3auMHBbIl, 00IIHIL

N

natural a — ectecTBeHHO; HATYPAIBLHO

negative n — oTpHIIaHKE a — OTPHIIATESIBHBINA V - OTPHIIATH
negligible a - He3naunTenbHBIH

notation n — cucrema 0603HaYECHHI

number n - aucio

numeration N — ucyKcIeHUE, HyMepaus
numerator n — MaT. YUCITUTENH APOOU
numerical a — uncnosoit

o

obvious a - oueBUIHBINI

OCCUr V — UMCTh MECTO, CIIy4aThbCs

odd a - neueTHbII

Opposite a - MPOTHUBOIOIOKHBIH

order n - mopsiIoK

ordinary a - oObIYHBII

otherwise adv — 1) unaue 2) B mpOTUBHOM Clly4ae
outcome n - pe3ynbTar

owing to prep — BcieacTaue; Garoaaps

P
pattern n - obpazen

peak n — BeIcIIasi TOUKa, MUK

percentage N — MpoLEHT, MPOLEHTHOE COOTHOIIEHUE
permanent a — BeuHblii, 0ECKOHEUHBIN
phenomenon n — sBnenue, heHOMEH

positive a — moJI0KKUTETbHBIH
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possible a - Bo3aMOXxKHBII

POWEr N - cTeneHb

precisely adv - Touno

prism n - npu3ma

probability n - BepositHOCTB

probably adv - Bo3smoxHO

proceed v — 1) nponoimkaTh 2) IPOUCXOIUTD 3) MEPEXOAUTH
(x)

produce V — npeabsaBIIsATh, IPEAOCTABIATH; IPOU3BOIUTH
product n - npousBeaeHUE

property n - cBoicTBO

proportion n - mpornopius

protect v — 3amuinare, OXpaHsTh

protractor n - tpascriopTup

purely adv - HCKITIOYHTETBHO

purpose N - merns

Q

guantity n - KoaM4ecTBO

quarter n — 4yeTBepThH

R

random a — ciny4vaiiabiii, at random Gecriopsio4HO
range n - 1)psa; muHus 2) nuanasoH 3) nepeH. o0acTh
pacnpocTpaHeHus

rate n — Hopma v - OllCHUBATh

reaction n - peakius

reason N — npu4mMHa, JOBOJ, OCHOBaHUE

reduce v — yMeHbIIIaTh, COKpAIIaTh

reflect v - orpaxars

reflection n — orpaxenue, oroOpaxenue

relatively adv - otHocuTeIBHO

reorganization n — peopranu3zanus, mpeoopazoBaHue
resemble v — ObITh TOXOKUM

residual n — octaTok, pa3HOCTb; a - OCTATOYHBIN
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result n — pe3ynpraT; v — IpoMCTEKaTh; MPUBOIUTH K YCMY-
60

right-angled a - npsMoyronbHbIit

ruler n — nuneiika

S

scan V — BHUMAaTEIbHO pacCMaTpUBaTh

score n - cyer

separate a — oT/IeNbHbIN, 0COOBII; V — OTACISTh, Pa3IeiiTh
set-square n - yroapHUK

several a - HeCKOJIbKO

shape n - hopma

share n — gacts, goms

signal n — curuan; 3HaK

signify v - o6o3Havath

similar a — moxouii, Mog00HBIH

significance n — 1) 3HaueHue, CMBICI 2) BaKHOCTh

size n - pasmep

strengthen v — ycunuBats (cs1)

structure n — cTpyKTypa; yCTPOUCTBO; CTPOCHUE

subject n - mpenmer

subtend v — mat. CtsiruBats (0 ayre); IPOTHBOJIEKATH (O
CTOPOHE TPEYTOJIbKUKA)

subtraction n - BerunTanue

sufficiently adv - nocrarouno

supremacy n - mpeBocXoCTBO

systematically adv - cucremaTtruecku

tangent n — 1) kacarenpHas 2) TAaHTE€HC

temporary a - BpeMeHHbIN

tend v — HanpaBIATHCSA; CTPEMHUTHCS; HIMETh CKIIOHHOCTD K
tensile a - pactsoxkumbIit

thence adv — orcrona; u3 atoro ciemyer

theorem n - Teopema

theoretical a - Teopernueckmii

theory n - Teopust

therefore adv — moatomy, cienoBarenbHO
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thus adv — rakum oOpaszom; urak

tiny a - kporeyHbIit

total a — momHbII; OO

transfer n — nepenaua, nepeHoC v — MEPEHOCHUTH; MIEPEMEIATh;
nepenaBarhb

transmit v - mepenaBarh

treble a — TpoiiHo#; v - yrpauBarth

triangle n - TpeyronpauK

trigonometry n - TpuronomeTpus

twice adv - gBax b

undoubtedly adv - HecomHeHHO

UNEeveN a — HEpOBHBIM, HEYETHBIN

uniformly adv - paBHomMepHO

unit n - equaUIA

value n — 3HaveHue, BEIHYNHA

variant n — pa3HOBUIHOCTb; & — OTJIMYHBIN OT JPYTUX
variation n — usmMeHenue, OTKIIOHEHUE

vary VvV — U3MeHsTh(cs), MEHSTh(Cs)

vertex n - BepuinHa

virtually adv - pakruuecku

differentiation - muddepenuupoBanme, OTHICKaHUE
MPOU3BOAHOMN

integration — wuHTErpUpOBaHKE, BEIYUCICHNE HHTETPAIa
measure — mepa; mokasareib; KpUTepuil; MaclTald; 1eIuTeb
infinite series - 6ecKOHEYHBIH Psi/T

calculus - 1) ucuncnenue 2) maremaTnveckuii aHamu3 (yaeOHas
JMCIUITIMHA, Pa3/Iell BBICIICH MaTeMaTHKH )

mathematical object — matemarndeckuii 00BEKT

topological space - Tomonornyeckoe MpoCTPaHCTBO;

metrical space — meTprueckoe MpOCTPaHCTBO

method of exhaustion — Meron mocnenoBaTENBHBIX
SIMMHUHAINA

regular polygon — npaBuiibHBIN MHOTOYTOJIBHUK

limit - 1) mpenen; rpanuna 2) pl. HHTEpBaT 3HAUYCHHUI
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Zeno's paradox of the dichotomy — mapagokc auxoToMuu
3eHoHa win anopus «JluxoroMus» (1OCIENOBaTEIbHOE
JICJICHUE 1IeJIOTO Ha JBE YacTH).

Zeno of Elea — 3enon Dnétickuii (490 1o H. 3. - 430 10 H. 3.),
npeBHerpeueckuil punocod, yuenuk Ilapmenuna. Poamics B
Onee, Jlykanus. 3HaMEHUT CBOMMH arloOpUsMHU, KOTOPBIMH OH
IIBITAJICS JJOKa3aTh IIPOTUBOPEUMBOCTh KOHLIENILUN JIBUKEHUS,
IIPOCTPAHCTBA U MHOKeCTBA. Hay4yHble AMCKyCcCHHU, BEI3BaHHBIC
9TUMHM IapafloKCaIbHBIMU  PACCYXKIACHUSIMH, CYLIECTBEHHO
YIIIyOWITM IOHUMaHHUE TaKuX (QYHIaMEHTAJIbHBIX MOHSATHH, KaK
POJIb TUCKPETHOTO M HENPEPBIBHOTO B IIPUPOJIE, aJ€KBATHOCTD
(U3NIECKOTO IBUKEHHUS M €70 MATEMaTHYECKOW MOJIEIN | JIp.
Liu Hui — Jlro Xyaii u3BecTeH CBOMMH KOMMEHTApHSIMH Ha
«MarteMaTHKy B AE€BSITH KHUTaX», KOTOpas MPeACTaBIIIeT COOOH
COOpHUK pEeLIeHHH MaTeMaTH4YecKHX 3a7ay U3 MOBCETHEBHOMH
xu3Hu. JIto Xysit onyOnaukoBan «L[3t0 wkaH cyaHblry» B 263
rogy €O CBOMMHM KOMMEHTapusMH, 3TO CTapeias
coxpaHuBILasics nmyOauKanus KHUru. CaMble U3BECTHBIE TPYAbI
JIro Xyos:

Pacuér wumcna m  METOZOM  BIMCAaHHBIX  MPAaBWIBHBIX
MHOT'OYT'OJIbHUKOB.

Pemenne cuctem nTMHENHBIX YpaBHEHUN METOJOM, Ha3BaHHBIM
BIIOCJIEACTBUU UMeHEM ["aycca.

Pacuér o0bEéMa mpusMbl, TUPaMU[BIL, TETpad]pa, LWIHHIpA,
KOHYCa M YCEYEHHOI 0 KOHYCa;

METOJ HEIETUMBIX.

Cavalieri's principle — Ilpuanun Kasamsepu, HamOonee
MOJIHOE BBIPAKEHHE U TEOpEeTHYECKOoe OOOCHOBAHHME METO]
HE/IEIMMbIX MONYy4YHSl B paboTe HUTAIbSHCKOTO MaTeMaTHKa
bonasentypsl KaBansepu B cospemennom suoe:

Jna naockocmu: Ilnomanu AByX (UTyp ¢ paBHBIMU MO JUIMHE
XOpAaMH BCeX MX OOLINX CEKYIIUX, MapayIebHbIX MPSMOM, MO
OJIHY CTOPOHY OT KOTOPOM OHM JIEXKAT, PABHBI.
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s npocmpancmea: OObEMBI ABYX TeNl Hall TUIOCKOCTBIO, C
PaBHBIMHU IO IUIOMIATU CEUYCHHUSIMHU BCEX OOIIUX CEKYIIUX HX
TUIOCKOCTEH, MapaJuIeIbHBIX JAHHOW TIOCKOCTH, PaBHBI.
[Mpunnumn Kapangbepu SIBUICS OMHUM U3 MEPBBIX [IaroB HA MyTH
K HHTCTPAJbHOMY HCYMCICHHIO. B YacTHOCTH, HCHOJIb3Ys
0003HaueHHss OECKOHEYHO MaliblX, OH JO0Ka3al TeopeMmy,
IKBUBAJICHTHYIO COBPEMEHHOW (opMyJIe: .

Taylor series—psimer  Téitopa, pasiaoxenne (YHKIHA B
OECKOHEYHYI0 CYMMY CTEIICHHBIX (DYHKIIHH.

infinite series expansions — pasioxeHne OECKOHEYHBIX PS/IOB
pOWer series - CTeneHHOMN ps

Rolle's theorem — Teopema Pomns (teopema o Hyle
MIPOM3BOIHOM): €CITU BEIlleCTBEHHAs (DYHKIIMS, HETPEPhIBHAS HA
orpeske [a; b] m muddepenmupyemas Ha uHTEepBane (a; b),
NPUHUMAET Ha KOHIIAX 3TOT0 HHTEPBaJla OJMHAKOBbBIC 3HAYCHUS,
TO Ha 3TOM HHTEpBaje HaWAETCS XOTS OBl OJHA TOYKa, B
KOTOPOIi TIpon3BoiHAs PYHKIIMH paBHA HYIIIO.

infinitesimal [infinr'tesim(3)l] - 6eckoHeuHO Manas BeTMUUHA
infinitesimal calculus - aHanu3 6eCKOHEYHO MaTbIX BETHUUH
sine [sain], cosine ['kausain], tangent ['tzends(o)nt],
arctangent — cuHyc, KOCUHYC, TAHT€HC, apPKTaHT'CHC

derivative — mpou3BoHasi, MPOU3BOIHAS (HYHKITHSI

Newton and Leibniz; Descartes and Fermat — HproToH u
JleitOuui; exapt u depma

calculus of variations - BapuannonHoe HCYHCITICHUE

Fourier analysis - rapmonunueckuii anamus, @ypbe-aHanms
generating function - mopoxmatorast yHKIIUs, TPOU3BOIAIIAS
byHKIHS

Cauchy sequence - ¢dyHnameHTa bHas MOCIEIOBATEILHOCTh
(Kommn)

theory of complex analysis — Teopust koMIUIEKCHOTO aHAIN3a
Siméon Denis Poisson — Cumeon [enn Ilyaccon (21 wurons
1781 - 25 ampens 1840), 3HameHuThHId (paHIy3CKUit
MaTeMaTHK, MeXaHuK © (u3uK. YUCIO HAyYHBIX TPYAOB
Ilyaccona mnpeBocxoautr 300. OHM OTHOCATCS K pa3HBIM
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o0jacTaM 4YHCTOM MaTeMaTHKH, MaTeMaTH4eCKoW (U3UKH,
TEOPETHYECKON 1 HEOCCHON MEXaHUKH.

Joseph Liouville — Xozed JluyBwmuib (24 mapta 1809 — 8
ceHtTsa0ps 1882), ¢panmysckuii matemaTuk. CHCTEMaTHYECKH
UCCIIEIOBANI  Pa3pelIMMOCTh  psiAa 3agad, Jal  CTPoroe
onpejieNieHue  MOHATUIO  dJeMEeHTapHoW  QyHKUMH U
KBagpaTypsl. B  dYacTHOCTH, WHCClIeIOBal  BO3MOXKHOCTb
UHTETpUPOBaHUs 3aJaHHONW (yHKUMHU, anreOpandyeckod wuiu
TPAHCUEHJIEHTHOW, B  DJJEMEHTApHBIX  QYHKIMAX, U
pa3pemrMocTb B KBagpaTypax JHWHEHHOTO YpaBHEHHUS 2-TO
MOPSIKA.

Jean Baptiste Joseph Fourier — Xan batuct Xozed Dypne
(21 mapra 1768 — 16 mas 1830), dbpaniy3ckuii MaTeMaTHK U
¢usuk. Jlokazas TeopeMmy O YHUCIe JCHCTBUTENBHBIX KOpHEH
anreOpanvyeckoro ypaBHEHHsS, JEXKallUX MEXIy TaHHBIMU
npenenamu (Teopema @ypre 1796). Hccnenosai, HE3aBUCUMO
or X. Mypaiine, Bompoc 00 YCIOBUAX NPUMEHUMOCTHU
pazpaboranHoro Mcaakom HpIOTOHOM MeToAa YHCIEHHOTO
pewenust ypasaenuit (1818). Hamén ¢popmyny npencrapienus
(GYHKIUU C TIOMOIIBIO WHTETPaja, UTPAIONIYI0 BaXKHYIO POJIb B
COBpPEMEHHOM MaTeMaTHke. Jloka3ai, yTo BCSIKYIO IPOU3BOJIBHO
HaYepUYEHHYIO JIMHUIO, COCTABICHHYIO U3 OTPE3KOB YT Pa3HbIX
KPUBBIX, MOXHO TMPEACTaBUTh €AWHBIM aHAJUTUYECKUM
BbIpakeHHEeM. Ero MMst BHECEHO B CIIMCOK BETMYANIIINX YIEHBIX
®paHumu, NOMEIEHHBIN Ha IEpBOM dTaxke DildeneBoii GaurHu.
harmonic analysis - rapmonueckuii aHanu3

(g, 9) - definition of limit - "epsilon-delta definition of limit"
theory of integration — Teopus UHTErpUpOBaHHUS
discontinuities -  HapymieHWe  TOCIEIOBATEIBLHOCTH;
MIPEPHIBHOCTE;

continuum of real numbers — kKOHTHHYYM NEHCTBUTEIBHBIX
qHCcen

Julius Wilhelm Richard Dedekind - ¥Omuyc Bumbsrémpm
Puxapn [enexina (6 oktsiOps 1831 - 12¢espans 1916) -
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HEMEIKUH MaTeMaTHK, W3BECTHBIH paboTaMu MO OOImIei
anredpe U OCHOBAHMSIM BEIIECTBEHHBIX YHCEI.

Dedekind cuts - /IenekuHI0BO CEUCHHE

a complete set — mosHOE MHOXKECTBO

Simon Stevin - Ciimon CtéBun (1548 - 1620), dhrnamanackuii
MaTeMaTHK, MEXaHUK U UHXKEHED.

decimal expansions - mpejacTaBieHUE [MHOTOPa3psIHOTO
yucia WIM JIpoOu]| B JecATUUYHOM ¢dopMe MIpUMEpHI:
npeoOpazoBaHre TpocToil apodu (common fraction) B
JECATUYHYI0, OCOOCHHO eclii B pe3ynbTare nosydaercs 0,(n),
Kak B ciyudae 1/3 =0,333333...

Riemann integration — MWurterpan Puimana (ogHo w3
BOXHEUIIMX IIOHATHM MaTEeMAaTU4YeCKOro aHanusa. Bsenén
bepuxapaom Pumanom B1854 rony, u sBisercs OIHOM u3
MEepBBIX (popMaNU3aIHi MOHATHS UHTErpaa.

arithmetization of analysis — apudgmerunzaius ananuza

Karl Theodor Wilhelm Weierstrass — Kapn Téomop
Bunbrénem Béiiepmrpace (31 oktsabps 1815 - 19 despans
1897) - HeMelKHIi MaTEMAaTHK, «OTEI] COBPEMEHHOTO aHAJIN3a)
limit — mumuT, npenen

discontinuities of real functions — pa3pbiB HenpeBBIBHOCTH
BEILIECTBEHHBIX (QYHKIIHIA

nowhere continuous function — Bctoay pa3pbiBHasT QyHKIIUS
nowhere differentiable functions (Weierstrass functions) -
¢ynkuus Beiliepmtpacca — npumep HempepbIBHOW (QYHKIUH,
HUTJI€ HE UMEIOIIEH TPOU3BOIHOM

space-filling curve — 3anonustomas npocTpancTBo kpuasi (iS a
curve whose range contains the entire 2-dimensional unit square
(or more generally an n-dimensional hypercube) 11

Mapni Oumon Kamios Kopaan (SsuBaps 1838 — 22suBapst
1922) — ¢panmy3ckuii MareMaTHK, HM3BECTHBIH Onaromaps
cBOMM (hyHIAMEHTAIBHBIM paboTaM B Teopuu rpymi u «Kypcey
aHaIn3ay.
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theory of measure — teopust Mmep (B MaTeMaTHYECKOM aHAIIN3E
Mmepa JKopraHa wucnosb3yercs JUIsl HOCTPOCHMs HMHTErpana
Pumana)

Georg Ferdinand Ludwig Philipp Cantor — I'eopr Kaurop (3
Mmapra 1845, Canxt-IleTepOypr — 6 ssuBaps 1918, I'ame (3aaine))
— HeMenkuil Matematuk. OH HanboJiee N3BECTEH KAaK CO3/1aTellb
TEOPUU MHOYKECTB, CTaBIIEH KpaeyrojibHbIM KaMHEM B
MmatemaTuke. KaHTop BBEN MOHATHE B3aMMHO-OJHO3HAYHOIO
COOTBETCTBUAMEKAY IEMEHTAaMHU MHOXKECTB, JaJl ONpeIeICHUs
OECKOHEYHOTO ¥  BIIOJHE-YIOPSIOYEHHOTO MHOXXECTB U
J0Ka3aj, 4YTo JACUCTBUTEIbHBIX YHCENl «OoJsbLIe», YeM
HaTypaibHbIX. Teopema KanTopa, (akThuecku, yTBEp)KAaeT
CYLIECTBOBaHHE «OECKOHEYHOCTH OeckoHeuHocTei». OH
OTIpeEI NI MIOHATHUS KapIMHAIbHBIX U TOPSAIKOBBIX YHCE U UX
apudpmeruxky. Ero  pabGora  mpexacraBisier  OOJBIION
¢bunocodckuit uaTEpEC, 0 UéM 1 cam Kantop mpekpacHo 3HaI.

naive set theory - mnanmBHas TeOpust MHOXKECTB (paszen
MaTeMaTHK{, B KOTOpPOM H3y4aroTcsi oOO0IIMe CBoOicTBa
MHOYECTB)

René-Louis Baire — Pené-Jlyi Bap, bpaniry3ckuiit MaremMaTuk.
SBnserca omHUM U3 cO3Jareled  COBPEMEHHOM TEOpUu
BELIECTBEHHBIX (PYHKIIMNN U I€CKPUIITUBHON TEOPUU MHOMKECTB.
OnHoil u3 BakHeHIIMX paboT MaTeMaTHKa ctana reopema bapa.
Bbap taxoke pazpaboran kiaccuPpUKAIUIO Pa3pbIBHBIX (QYHKIIHM.
Henri Léon Lebesgue - Aupu Jleon Jle6ér (28 urons 1875,
boee, nenmaprament VYaza — 26 wurons 1941, Ilapuwxk) —
¢panny3ckuii Matemaruk, uieH Ilapmxckoir AH (1922),
npodeccop Ilapuxckoro ynusepcurera (¢ 1910). Haubonee
U3BECTEH KaK aBTOp TEOpPUM WHTerpupoBanus. HWHrerpan
JleOera Hamén NIMPOKOe MPUMEHEHHE B TEOPUU BEPOSTHOCTEM.
David Hilbert — JlaBun I'uiebept (23 siaBaps 1862 — 14
¢despasis  1943), Hemenkuil MaTeMaTHK-yHHUBEpCasl, BHEC
3HAYUTENbHBIM BKJIAJ B pa3BUTHE MHOTUX obOiactel
matematuku. B 1910—1920-e roxmer (mocie cmepTd AHpH
Ilyankape) Obul  OpPU3HAHHBIM ~ MHPOBBIM  JIUAECPOM
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MaTeMaTHKOB. [mipbepT paspaboTan IIHMPOKUNA  CHEKTP
(GbyHIaMeHTaJIbHBIX UJEHl BO MHOTHUX OO0JIACTSAX MaTeMaTHKH, B
TOM YHCJIE TEOPUIO UHBAPUAHTOB U aKCHOMATHKY €BKJIUIOBOM
reomerpun. OH chopMmynHpoBal TEOPHIO TUIHOEPTOBBIX
MIPOCTPAHCTB, OJIHOM u3 OCHOB COBPEMEHHOI0
(YHKIIMOHATILHOTO aHAJIM3a.

Stefan Banach — Crédan banax (30 mapra 1892, Kpakos — 31
aBrycra 1945, JIbBOB) — NOJbCKHH MaTeMmaTHkK, mpodeccop
JIsBoBckOoro  yHuBepcuteta  (1924), nmekan  ¢usmKo-
MaTeMaTH4eckoro (GakynapTera 3Toro yHuBepcutera (1939).
Unen [Tonsckoit AH u unen-koppecnonaeHt AH YCCP. Onun
u3 co3jareneil COBpEMEHHOIo (YHKIMOHAJIbHOIO aHaju3a U
JHBOBCKON MaTeMaTU4YeCKOM LIKOJIBI.

normed vector spaceé — HOPMHpPOBAHHOE BEKTOPHOE
MIPOCTPAHCTBO

metric space — MeTpuYecKoe IPOCTPAHCTBO

metric — MeTpuKa, T.e. QYHKIHS, ONpPEACIISIONas PacCTOSHUE
MEXy ABYMsI TOUKaMHU MPOCTPAHCTBA UITU JIBYMS DJIEMEHTAMHU
MHOKECTBa

distance — 1) paccrosHHMe; JHUCTaHIUS 2) WHTEPBAI;
POMEKYTOK

real line — BemecTBeHHas npsimMast (OCh)

complex plane — xowmmiekcHas TIIOCKOCTh OECKOHEUHast

IBYMEpHasi IUIOCKOCTh, CIy)Xamias JJjsl TpeACTaBICHUS
KOMIUIEKCHBIX ~ uucen  (complex number); o0Opa3oBaHa
MePIEHIUKYISIPHBIMA JIeHCTBUTENBbHON (real axis) m MHUMOM
(imaginary axis) OCAMH, Ha KOTOPBIX OTKJaJbIBAIOTCS
COOTBETCTBEHHO  JICHCTBHTENBbHAass W  MHUMas  9acTH
KOMIIJIEKCHOTO YHCIIa

Euclidean space — eBkIH10BO MPOCTPAHCTBO MIPOCTPAHCTBO, B
KOTOPOM  MECTOIIOJIO)KEHHE  KaXJ0M TOYKM 3adaHO U
pacCTOSIHAS MEXIY TOYKAMH BBIUUCISIIOTCS KaKk KOPEHb
KBaJpaTHBIH U3 CYMMBI KBaJIpaTOB pa3HOCTEH KOOpAMHAT MO
KaXJIOMY HW3MEpeHHI0. B maremaTnke paccMaTpuBarOTCS U
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HEEeBKJIMJOBHI npocTpaHcTBa (non-Euclidean space), rne sTo
IIPABUJIO HE BBIMOIHAETCS.

vector spaces — BeKTOpHOE MPOCTPaHCTBO; INteger — renoe
YHCII0

complex plane — komruiekcHas IUIOCKOCTh, IJIOCKOCTb
KOMIUIEKCHOW mepeMeHHor complex plane = complex number
plane

ordered pair — ymopsiodeHHas mapa

Cavalieri's principle (method of indivisibles) — IMpuxnmun
KaBaabepn (MerToa HemeqmMmbix) Haubosee IOJIHOE
BBIp@XXEHHUE U TEOPETHUIECKOEe 000CHOBAHUE METO/T

HE/ICIMMBIX MONYy4YHJ B paboTe HUTAIBSTHCKOTO MaTeMaTHKa
BonasenTypsI KaBanbepu «["eomeTpus HEAEeTUMBIX
HETPEPHIBHBIX, BEIBEICHHAS U3 HEKOETO HOBOTO MOJICYETAN:

[] @urypsl OTHOCSTCS IPYT K IPYTy, KaKk BCE UX JIUHUM, B3SIThIC
1o JTr000# perye [0a3e mapauieIbHBIX |, @ Tela — Kak BCE UX
IJIOCKOCTH, B3ATHIE T10 JIIO00I peryie.

[ Ecniu 1Ba Tena MMEIOT OJJMHAKOBYIO BBICOTY, U €CIIH CEYCHUS
TeJl, paBHOYJAJIEHHBIE U MapaJulebHbIe INIOCKOCTH, Ha KOTOPOH
T€ TOKOSITCS, BCET/Ia OCTAHYTCS B 3aJJaHHOM OTHOILIECHHUH, TO H
00BEMBI TEJI OCTAaHYTCS B 3TOM OTHOILIEHUH.

B coBpemenHoMm Buze aus miaockoctu: [lnomanu nByx ¢uryp
C paBHBIMU IO JUIMHE XOpJaMH BCEX UX OOIIUX CEKYIIUX,
MapaJuIeIbHbIX MPSMOM, MO OAHY CTOPOHY OT KOTOPOW OHH
nexat, paBHbl. Jlasi mpoctpancTBa: OO0bEMBI JIBYX Tell Haj
TUTOCKOCTBIO, C PaBHBIMU TIO TIJIOMIAIN CEYSHUSIMU BCEX OOIITIX
CEeKYIIMX HX IUIOCKOCTEH, MapajiebHbIX JaHHOU IJIOCKOCTH,
paBHBI.

function — ¢pyumus; iff - Torna u-roneko Toraa

triangle inequality — akcuoma TpeyrojbpHHKa, HEPAaBEHCTBO
TpEyrojJbHUKa

totally ordered — BrionHe ymopsii04eHHbI;

countable — ucuucsiemsprit
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real number — aeiicTBuTenpHOE (BEIIECTBEHHOE) YUCIIO JII000C
ITOJIOKHUTCIIBHOC, OTpULATCIIBHOC YHUCII0 501041 HYIIb,
PasACIAIOTCA Ha pallUOHAJIBHBIC U UPPALIMOHAJIBHBIC.

function -  ¢ymxmus:  exponential ~ function -
SKCHOHEHIMaMbHass (yHKIus; inverse function — oGpartHast
dbyuknus; linear function — nuneiinas ¢pyukius; trigonometric
function — Tpuronomerpuyeckas GyHKIUS

Seq uence - rmocjaeg0BaTeIbHOCTD, paa

CONVergence — cONMKEHHE, KOHBEPIEHIMs, CXOXKIECHHE B
oxHoi Touke Ant: divergence
sequence of real numbers - mocrexoBaTeNbHOCTD

JCUCTBUTEIILHBIX YUCEIT

calculus — 1) ucumcnenue — ¢dopmanpHas MaTeMaTHYecKas
cHCTeMa, 3aJaBacMasi MHOXKECTBOM 0a30BBIX CHMBOJIOB,
MHO)KECTBOM CHHTAaKCHYECKUX TPAaBUJI JUIS TOPOXKICHHUS W3
0a30BBIX 9JIEMCHTOB MPOM3BOJIBHBIX, MHOXXECTBOM aKCHOM
(3aBeZIOMO HCTHHHBIX DJIEMEHTOB [aHHOTO HCYHCICHHS) W
MHO)KECTBOM TMPABUJI BBIBOJA (CEMAaHTHYCCKHX TMPABHI), C
NOMOIIBIO  KOTOPBIX M3  OJHUX  JJIEMEHTOB  CHCTEMBI
MOPOXKIAIOTCA Jp.; 2) MareMaThuueckuil aHanu3 (ydeOHas
IHMCIUITIIMHA, Pa3Iell BHICIICH MaTeMaTHKN )

continuity - HEIIPCPBIBHOCTD, IPEEMCTBCHHOCTb,
HEepa3pbIBHOCTH; II€JOCTHOCTH;

smoothness — rmaakocTs (Hamp. QyHKINHN)

real-valued functions — nefictButenbHas GyHKIHs

functions of complex numbers — QyHKIHH KOMIUIEKCHBIX
qHCel

algebraic geometry — anredpanueckast reoMmeTpus

number theory — Teopus yncen, MaTeMaTHUecKast IMCIMILUINHA,
M3yYarolas CBOKWCTBA YNCET.

applied mathematics — npuknanHas mMaremaTuka Hay4dHas
JIMCUUIUIMHA, HW3ydarollas MPUMEHEHHE MaTeMaTHYeCKUX
METOJIOB B JIPYTUX OTPACISIX 3HAHWH, B CBOIO OYEPE/Ib ICIUTCS
Ha psiJl HaIPABJICHUI
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physics, hydrodynamics, thermodynamics - ¢wu3suxka,
I'MJIpOAMHAMUKA, TEPMOJANHAMUKA

mechanical engineering and electrical engineering -
MAaIIMHOCTPOCHHE U DJIEKTPOTEXHHUKA

guantum field theory — kBanToBas Teopus nosst (KTIT) 18
analytic function — ananutudeckas GyHKIHsS

real and imaginary parts of any analytic function —
JECTBUTENIbHAS M MHHUMas 4acTb JIIOOOH aHaJIMTHYECKOM
byHKIAHA

Laplace's equation - ypaBuenwue Jlariaca

Functional analysis - byHKIHOHAIBHbIH aHATH3

vector spaces - BEKTOpHOE IIPOCTPAHCTBO

inner product - ckamspHOE TNPOU3BEICHUE, BHYTPCHHEE
IIpOU3BEICHUE (BEKTOPOB)

norm - HopMa BekTopa (pyHKIHMOHAI, 331aHHBIA Ha BEKTOPHOM
MPOCTPAHCTBE M OO0OOINAONINIA TTOHSATHE JJIMHBI BEKTOpa WIIH
abCOIIOTHOT'O 3HAYEHUS YUCIIA)

topology — Tomonorus

linear operators - nunéiinblii onepaTop (0000IIeHNE THHEHHOM
yucioBo (QyHKIMU (TouHee, QYHKIMM ) Ha ciaydail Oosee
00I11er0 MHOKECTBA ApI'yMEHTOB U 3HaYEHUI

linear map (linear mapping, linear transformation , linear
function) - muneitHOE OTOGPAXKCHIE

space of functions — ¢pyHKIMOHATEHOE TPOCTPAHCTBO

Fourier transform - I[Ipeo6pa3oBanue Oypre (F) — oneparus,
COMOCTaBIAmOIMAs (QYHKIMH BEIICCTBEHHON TEPEeMEHHOU
APYTyIo (QyHKIMIO BEIIECTBEHHOM NEpEeMEHHOM.

continuous - HeNpepbIBHbIH, KOHTHHYAJIbHBIH, HEPA3PHIBHBIN
unitary - yHuTapHbIi; €JMHUYHBINA; OHOKPATHBIN

differential and integral equations — nuddepeHnuansHbie 1
UHTETpajJbHbIC YPABHEHUS

mathematical equation — maTemMaTH4YecKOe ypaBHEHUE
variable — mepemenHasi, mepeMeHHasi BETMYMHA

derivatives of various orders — mpou3BOHBIC PA3TUIHOTO
nopsiika
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engineering — WHXXEHEPHOE [esI0, eCONOMICS — PKOHOMHMKA,
biology — 6uomorus

Newton's laws (of motion) - 3akons! (aBrokeHus) HproToHa
equation of motion — ypaBHeHHe IBHXKEHHS, THHAMHUYCCKOE
ypaBHEHUE

set — mHO)ecTBO, SuUbset - moaMHOMXkeECTBO

Lebesgue measure - ieberosa Mmepa

Euclidean space - eBkimI0BO MPOCTPAHCTBO MPOCTPAHCTBO, B
KOTOPOM  MECTOIIOJIOKEHHE KaXJO0H TOYKM 3aJaHO0 U
pacCcTOSIHUST MEKIY TOYKAMH BBIUHCIAIOTCS Kak KOPEHb
KBaJ[paTHBIA U3 CYMMBI KBaJ[PaTOB Pa3HOCTEH KOOPIUHAT IO
KOKIOMY HW3MEpPeHHIO. B MaremaThke paccMaTpuBaIOTCS U
HEeBKJIMAOBBI IpocTpaHcTBa (non-Euclidean space), rae ato
MIPABWJIO HE BBITIOIHSCTCS.

length - minHa; paccTosHHE;, OTPE30K; A0JNrOTa; area —
mwIomans; volume — oobem

Euclidean geometry — eBkiumgoBa reoMeTpus

interval — wuHTepBaJN; NPOMEKYTOK BPEMEHH; OTpPE30K;
paccrosinue

and (positive infinity and negative infinity) — (monoxwurensHast
0ECKOHEYHOCTh) U (OTpHUIaTeNIbHAs OECKOHEYHOCTD)

empty set — mycroe MHOXKeCTBO (MHOKECTBO, HE COJieprKalllee
HU OJIHOTO 3JICMEHTA)

counting measure - currarorias Mepa (Mepa, CocpeI0TOYeHHasI
Ha MHOXXECTBE IIEJIBIX YKMCE]I M PaBHAas IS KaXIOTO U3 HUX
SMHUIIE)

-algebra (sigma-algebra) — c-anre6pa (ciirma-anredpa), T.e.
anreOpa MHOXKECTB, 3aMKHYTas OTHOCHTEIBHO OIEpaIun
cuétHoro oO0benuHeHus. Curma-anreOpa UrpaeT BaXKHEUIIYIO
POJIb B TEOPUHU Mephl B MHTErpasioB JleOera, a Tak:ke B TCOPUU
BEPOSITHOCTEM.

countable — ncuncsiembrit

union - o0beaMHEHHE MHOXECTB (CyMMa WIIM COCJHHEHHE) B
TEOPUH MHOXECTB - MHOXXECTBO, CoOjep)kamiee B cebe Bce
AJIEMEHTBI UCXOTHBIX MHOKECTB. OObEIMHEHHE IBYX MHOXECTB
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1 00bIYHO 0003HAYACTCS , HO UHOTa MOKHO BCTPETHTH 3aIHCh
B BUJIC CYMMBI .

intersections - nepeceyéHre MHOKECTB B TEOPHH MHOXKECTB -
3TO MHOXXECTBO, KOTOPOMY IpUHAJUIEkKAT T€ M TOJIBKO Te
AJIEMEHTBI, KOTOpBIE OIHOBPEMEHHO NpPUHAAJIECKAT BCEM
JAaHHBIM MHO>KECTBaM.

complements - pa3HOCTb JBYX MHOXECTB — 3TO TEOPETHUKO-
MHO>KECTBEHHAsl OIepalus, pe3yIbTaToM KOTOPOH SBIsieTCS
MHO>KECTBO, B KOTOPO€ BXOJAST BCE JJIEMEHTHI MEPBOIrO
MHOXECTBa, HE BXOJAIIME BO BTOpoe MHOXkecTBO. NON-
measurable sets — HencuucieMbie MHOKECTBA

axiom of choice - akcuomoii BbIOOpa Ha3bIBACTCS CIIEAYIOIIEE
BBICKA3bIBAHUE TEOPUU MHOXKECTB: JJIsI BCSIKOTO ceMelcTBa X
HENYCThIX MHOXECTB cyuiecTByeT QyHkuus f, koropas
KOKJOMY MHOXECTBY CEMEICTBa COIMOCTAaBISIET OJUH U3
AJIEMEHTOB 3TOro MHOXxectBa. @Dynkmus f HaszpBaercs
¢dbyHKIMEH BBIOOpA 17151 33JAHHOTO CEMEICTBa.

Numerical analysis - uucneHHBI aHATU3 — HAay4yHOE
HamnpaBjeHUE, M3y4alollee aJrOpUTMbl peIIeHUs 3ajad
HENpEephIBHOW MaTeMaTUKH (B OTJIWYME OT JAUCKPETHOU
MareMmatuku (discrete mathematics))

algorithm - anroput™m (porpamMma penieH!s: MaTeMaTHIeCKUX
0o Jpyrux 3ajad, MpelnuchiBaroIas, Kakue NeHcTBUsS U B
KaKoW TMOCJIeI0BaTEIbHOCTH HEOOXOAMMO MPEeANpUHATh IS
MOJTy4eHHUs TpeOyeMOoro pe3ysbraTa)

approximation - NpUOIINKECHNE; anIpPOKCHMAITHS,
NpUOIN3UTENBHOE COOTBETCTBUE

symbolic manipulations (computer algebra, symbolic
computation or algebraic computation) - cumBoIBHBIC
BBIYMCIICHHSI - OTO TpeoOpa3oBaHmsi W  pabora C
MaTeMaTHUYeCKUMHU paBeHCTBaMH U (QopMylaMH Kak ¢
MIOCJIEI0BATEIHHOCTHIO CUMBOJIOB, KOMITbIOTEpHas anredpa (B
OTJIMYUE OT YMCIEHHBIX METO/I0B) 3aHUMAeTCs pa3paboTKOM u
peanuzanuei AHATTMTHIECKUX METOIOB pemeHHs
MaTeMaTHYECKUX 33/1a4 Ha KOMIBIOTEpE M MPEAIOoaraeT, yTo
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HUCXOJHBIC  JaHHBIC, KaK M  PE3yJbTaThl  PEIICHHS,
chopMyITHPOBAHBI B @AHATUTHIECKOM (CHMBOJIHOM) BHJIE.

discrete mathematics - nguckperHas MaremMaThKa OXBaTbIBa€T
TaKWe HaIlpaBlICHHUs, KaK KOMOWHATOPHBIM aHAIN3, TEOPHS

rpa¢os, Teopus YIPaBISIOLINX CHUCTEM, Teopus
(yHKIIMOHATIBHBIX CUCTEM, Kpunrorpadus, TEOpHs
KOJUPOBaHUS, BEPOATHOCTHbBIE 3a1a4n JTUCKPETHOMN

MaTeMaTHKH, aIrOpPUTMbl M  aHAIM3 MX  CIOXKHOCTH,
KOMOMHATOPHbIE M BBIYMCIUTEIbHBIC 337ja4d TEOPHM YUCENl U
anreopsl

ordinary  differential equations -  OOBIKHOBEHHBIE
Qg QepeHInanbHbIC ypaBHEHUS ony) — 3TO
muddepeHManbHble ypaBHEHUS s (QYHKIUU OT OJHOM
IIEPEMEHHOM.

celestial mechanics - Mmexanuka HeOECHBIX T

numerical linear algebra — nuneiinas anredpa

stochastic  differential equation -  croxacrtuueckoe
mudpepenumansHoe ypasHenue (CHY) — nuddepennmansuoe
ypaBHEHHME, B KOTOpPOM OJMH 4JeH Wi Oojee HMEIoT
CTOXaCTHUYECKYI0 MpPHPOAY, TO €CTh MPEACTaBISAIOT COOOM
CTOXaCTUYECKHUH mpoliecc (T.e. cydaiiHbIi mporecc).

Markov chain — uénr MapkOBa, T.e. MOCIIECIOBATEILHOCTD
Clly4yallHBIX COOBITMH C KOHEYHBIM WJINM CYETHBIM YHCIOM
HCXOJI0B, XapaKTEPU3YIOIIasicsi TEM CBOWCTBOM, YTO, TOBOpPS
HECTpOro, NpHU (PUKCHUPOBAHHOM  HACTOsIIEeM Oymdyliee
HE3aBHCHUMO OT IPOILIOTO.

Calculus of variations — BapuanoHHOe HCUUCTICHUE
extremized function - skcTpemu3oBanHast QyHKIUS

calculus — 1) ucuncnenue; nuddepeHranbHOE HCUHUCICHHE;
UHTErpallbHOE MCUMCIEHHE;, 2) MaTeMaTH4YeCKUH aHaiu3
(yueOHast qUCLHMIUIMHA, pa3/ies BbICIIEH MaTeMaTUKH)
Harmonic analysis - rapmMonuyeckuii aHam3

Fourier series - psg @ypbe

Mathematical terminology

187



infinitely large or infinitely small elements — Geckoneuno
OoutbIIIe U OECKOHEYHO MaJIble AJIEMEHTHI (4acTH)

magnitude — BeirunHa; aOCOIOTHOE 3HAYCHUE; MOYJIb
ordered group — ymopsimouennas rpymma; ordered field —
YIIOPSIOYCHHOE TI0JIE

local field — mokanbpHOE TOTTE

infinitesimal — 6eckoHeyHO Masiast BeTUYKMHA

linearly ordered group — nmuHeHHO yIIOpsI0YCHHAS TPYIINa
Archimedean group — apxumeaoBa rpyima

p-adic numbers — p-aauueckue yrciaa

absolute value — aGcomrorHas BenuuMHa, aOCOIIOTHOE
3HAYECHHE

ultrametric property — ynbTpaMeTprueckoe CBOMCTBO
axiomatic theory — akcuomaTuueckas Teopusi

least upper bound property — cBOICTBO TOYHOI BepXHEM
IPaHHUIIBI

bounded above — orpannvenHslit cBepXxy

proof by contradiction — moka3aTeabCTBO OT MPOTUBHOTO
assume for a contradiction — npenmnonoxum odOpaTHOE
constructive analysis — KOHCTPYKTHBHBIH aHAIH3

monoid — MOHOU (MOIYTPYIIa ¢ HEHTPATBHBIM 3JICMEHTOM).
MOHOHUIOM Ha3bIBAETCS MHOXKECTBO M, Ha KOTOpOM 3ajaHa
OuWHapHas accolMaTHBHAS oOIepanus, OObIYHO HMEHyeMas
YMHO)KEHHUEM, H B KOTOPOM CYIIECTBYET TaKOM 3JIEMEHT €, YTO
eX=X=xe s J1I000ro XEM. DJIeMEHT € Ha3bIBACTCS €MHUIICH
1 9acTo obo3Hayaercs 1. B 1r000M MOHOHIE UMEETCS POBHO
OJIHA €IUHHMIIA.

cofinal — kouHaNTBHBIN, KOKOHIICBOM;

dense — rIoTHHIH

Series — psit; mMpOrpeccus; MOCIeI0BaTEILHOCTD

term — uneH, >IEMEHT

terms of a sequence — uieHsI (371eMEHTBI) TIOCIIEA0BATEIbHOCTH
infinite sequence — GeckoHewHas TIOCIIEI0BATEILHOCTD
summation — cymmupoBaH#e

Zeno's dichotomy — muxtomust 3eHOHA
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formula (pl. formulae, formulas) — dopmyna (MH. popmyiibI)
algorithm - anropurm

formal sum — popmainsHas cymma

converge — 1) cXxoauThes; CTpEMUTHCA K (001IeMy) peneny, 2)
CBOJUTH (B OJJHY TOUKY)

diverge — 1) pacxomuthCsi, 2) OTKIOHATHCA (OT JIMHHH,
HaIlpaBJICHNUS)

functions thereof — ux ¢ynkumii

index set — HHIEKCHOE MHOXKECTBO

recurring decimal — nepuoauueckas aecsiTUYHAs IPOObH
Geometric analysis — reomeTpuueckuii aHaIK3

partial differential equation — nupdpepennunansHoe ypaBHeHNE
B YaCTHBIX MPOU3BOJHBIX (YACTHBIC CIy4aW TAKKE HU3BECTHBI
KaKk YypaBHEHMsI MaremMaTuueckod ¢usuku, YMD) —
nuddepeHIatbHOe YpaBHEHHE, COJCpIKallee HEU3BECTHBIC
(GYHKIMHM ~ HECKOJBKHX  IMEPEMEHHbIX M  HMX  4YacTHBIC
MIPOU3BOJIHBIC.

Clifford analysis — ananu3 Kimuddopaa

p-adic analysis — p-aguueckuii aHanu3

Non-standard analysis - HecTanapTHBIH aHATH3

hyperreal numbers - runepseiecTBEHHOE YKCIIO

rigorous treatment — rounas TpakToBKa

infinitesimals - 6eckoHeuHO Masas BelMYnHA

Stochastic calculus — croxactudeckoe ucyuciIeHue

Set-valued analysis — aHanu3 MHOTO3HAYHBIX ()YHKIIHI
multivalued function (multifunction, many-valued function,
set-valued function, set-valued map, point-to-set map, multi-
valued map, multimap) — MHOrO3HaYHas GYHKIHS — 0000IICHIE
NOHATHA (DYHKIIMH, JIOMYCKAIOUIee HAINYUE HECKOIBKHX
3HAYCHHUH QYHKIMH JJIS OTHOTO apryMEHTa

Convex analysis — BeITyKJIbIi aHATN3

Einstein field equation - ypaBuéHus DUHINTEHHA — YpaBHEHHE
IPaBUTAIIMOHHOTO TIOJII B OOINEH TEOpPUU OTHOCUTEIBHOCTH,
CBSI3BIBAIOIIME MEXKIYy COOOH METPUKY HMCKPHBIEHHOTO
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IIPOCTPAHCTBA-BPEMEHU CO CBOWCTBAMU 3allOJHSAIOIIEH €ro
MaTepuH.

real number - geiicTBuTENBHOE (BELMICCTBEHHOE) YHCIIO
rational number/irrational number - panuonadEHOE
YHCIIO/MPPAILIHOHATBHOE YUCIIO

integer - 1eoe YMCIIo

fraction — npo6b; qpoOHOE YKciIo

square root of — kBagpaTHbIii KOPEHb

7 (transcendental number) — TpaHCIEHIEHTHOE YHUCIIO
number line (real line) — uucioBast nmpsimasi, [BelecTBCHHA |
nudposas och

decimal representation — necsituunoe npeicTaBICHUE (3aTUCh
YHcia B JCCATUIHON CUCTEME CUUCIICHUS )

complex plane — koMIUIeKCHas TIJIOCKOCTh, OCCKOHEYHas
JIBYMEpHasi IUIOCKOCTh, CIy)Kalias JUlsl  TPeACTaBICHUS
KOMIUICKCHBIX ~ 4mcenl (complex number); oOpa3oBana
MePIEeHIUKYIAPHBIMA JIEHCTBUTENbHOM (real axis) U MHUMOMA
(imaginary axis) ocsMH,

Ha KOTOPBIX OTKJIAJIBIBAIOTCSI COOTBETCTBEHHO JICHCTBUTEIIbHAS
¥ MHHMas 9aCTH KOMIUIEKCHOTO YHCiIa

totally ordered field — Bnonue ynopsiiouenHoe momne
Isomorphism — uzomopdusm (CBOWCTBO 00HEKTOB HEKOTOPO
COBOKYITHOCTH UMETh OJTHOTUITHYIO BHYTPEHHIOIO CTPYKTYPY)
equivalence classes — kiacchl 5KBUBaJICHTHOCTH

Cauchy sequences — nocienoBaTeabHOCTh Kot

Dedekind cuts — neneknHIOBO ceueHHUE

uncountable — HencuucIsIeMbIit, HeCYETHBIN (0 MHOYKECTBE)
infinite set — 6eckoneunoe muoxkecTBo (ant: finite set)
one-to-one function — B3auMHO OHO3HAYHAS (HYHKIIHS
cardinality of the set — momHOCTE (MHOXECTBA), KOJHYECTBO
2JIEMEHTOB MHOYKECTBA

continuum — KOHTHHYYM, a0COJIIOTHO HEMPEPhIBHBIH OOBEKT;
CILTOIITHAS cpefia

continuum hypothesis — KoHTHHYyM-THIIOTE3a
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Zermelo—Fraenkel set theory — Teopus mHOXecTB Llepmerno-
Openkens ¢ akcuoMor Bbibopa (o6o3Hauaercss ZFC), camas
pacrocTpaHeHHasi aKCHOMaTUYeCKast TEOPHUS MHOXKECTB
consistent - HEMPOTUBOPECUMBBIH, COBMECTUMBIH,
COCTOSITENILHBIN (HAmp. 00 OIIEHKE)

simple fraction — npocras apo6s

Vedic “Sulba Sutras” — Beawmiickue mIyiap0a-cyTpsl — 3TO
apopu3mbl  (BBICKA3bIBaHUS)  SIBISIIOTCS  CIIMHCTBEHHBIM
MCTOYHMKOM II0 HMHJMKWCKOM MaTeMaTuke snoxu Ben, ux
COZIep)KaHME KacaeTcsi TeOMETPUYECKHX IIPOCKTOB M 3aad,
OTHOCSIIIUXCS K MPSMOJMHEHHBIM QHUTypaM, UX KOMOUHAIIUASIM
u  TpaHcopmamusaM, KBagpaType  Kpyra, a  TaKxke
areOpandeckux 1 apupMETHICCKUX PEIICHHUH JaHHBIX 33134
Pythagoras [pi'thagaras], [pa1 0agaras] - [Tudarop

negative / positive number — orpuriaTeasHoe / MOI0KUTETHLHOE
YHCII0

integral — menoe urciIo

fractional number — apoGHoe unciio

magnitude — BenuyuHa; aOCOJIOTHAS BENWYMHA, 3HAYCHUE,
MOJTyJTh

quadratic equations — kBajpaTHOe ypaBHEHHE, ypaBHCHHE
BTOPOM CTENIEHU YPABHEHUE BUAA ax?+bx + c=0, rze a He paBHO
HYJTIO

coefficient — ko3 PHUIIMEHT; MHOXKHUTEIb

equation — ypaBHeHHE; paBEHCTBO

cube root — kyouueckuii KOpeHb, KOPEHb TPEThEH CTEICHU
fourth root — xopeHp 4eTBEPTOII cTETIEHH

decimal notation — gecaTuuHas cucTeEMa UCYUCIIECHUS
Descartes ['der kart] — Pené J[exkapr (1596 - 1650),
Gbpanmy3ckuit  gurocod, MaremMaTHK, MEXaHWK, (QU3NK U
¢dusnosnor, co3garenb ~ AHATATHUECKOW  T'COMETPHH U
COBPEMEHHOW aNre0panveckoil CHMBOJHMKH, aBTOp METOJa
paluKajIbHOTO COMHEHHS B (uiocoduu, MexaHUIU3Ma B
¢bu3suke.
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quintic - 1) ypaBHEeHHUE MATOW CTEIICHH; TOJUHOM 5-0H CTETICHU
2) B MATOM CTEIICHH;

uncountably infinite — HecuéTHO-0CCKOHEUHBIH

countably infinite — cuétHo 6eckoOHEUHBIIH

diagonal argument — auaronaibHOE J0Ka3aTenbcTBO Kanropa
addition — cioxenue

multiplication — ymHOXeHue

ordered field — ymopsimouennoe moie

total order (linear order, total order, simple order, non-strict
ordering) - TMHEHHO yIOPSI0YCHHOE MHOKECTBO HITH IIETIh
non-empty subset — Hermyctoe mMoAMHOXECTBO

upper bound — BepxHwuit nmpeae, BepXHsis TpaHUIIa

least upper bound — TouHas (HauMmeHbIIAs) BEPXHSS IPaHb
(rpaHMLa), WK CYTIPEMYM

converge - 1) cxoauThes; CTpEeMHUTHCS K (001eMy) mpezeny 2)
CBOJIUTH (B-OJHY TOUKY)

construction of the real numbers-koHcTpyKTHBHBIE CITOCOOBI
OIPE/ICTICHUS BEIIECTBEHHOTO YHCIIa

limit — mumuT, npeaen

exponential function — okcnoHeHIMaNbHAS — QYHKIHS,
nokasarenbHast QyHKITHS

lattice-complete — monHas pemérka, YaCTUIHO YIIOPSIOUYCHHOE
MHO’XECTBO, B KOTOPOM BCSIKO€ HEMYCTOE IOAMHOXECTBO A
UMEET TOYHYI0 BEpPXHIOK M HWKHIOK TI'paHb, HAa3bIBACMBbIC
OOBIYHO  OOBEIMHEHMEM H  TIEPECEUYCHHEM  DIIEMEHTOB
MMOJAMHOKECTBa A.

fractional component — npoGHast cocraBsromas

set of integers — MHOYECTBO IEIBIX YUCET

natural numbers — HaTypanbHbIC YnCIa

additive inverse — ajgnIuMTHBHAS HMHBEPCHUS, HWHBEPCHS
OTHOCHTEJIEHO CIIOKECHUS

boldface — nosyxupHsIii puT, TOTYKUPHBIN (0 HIPUPTE)
blackboard bold — cioco6 nanmucanus xupHpM mpudTOM
countably infinite — cuétHo GeckoOHEUHBII

algebraic number theory — anrebpandeckas TeOpus 4ucen
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algebraic integers — nesnoe anredpanveckoe YUCIO

number line — [BemecTBennas | mudpoBas och

unital ring — yHuTanbHOE KOJBIO (KOJIBLO (ACCOIMATUBHOE
KOJIbIIO) — B 00IIel anredpe — anredpandeckas CTPYKTypa, B
KOTOPOW OMpelesieHbl Omepanusi o0paTUMOro CIOXKEHHUS HU
orepanusi yMHOXKEHHs, 110 CBOMCTBaM TMOXOXHE Ha
COOTBETCTBYIOLIME OIlepaluu Haja uyuciaamu. l[Ipocreimmmu
MpUMEpPaMHU KOJICI[ SIBJISIOTCS 4uciia (IIeble, BEIICCTBCHHBIC,
KOMIUICKCHBIC), (YHKIUHU, OINpEIeICHHbIE Ha 3aJlaHHOM
MHOYECTBE.

ring homomorphism — romomopdusm koserr

universal property — yauBepcaibHOE CBOWCTBO

initial object — uHUIHMaTBHBI 00BEKT (B TEOPHH KaTEropuit
HadanbHbI 00beKT Kateropun C — 310 e€ 00beKT |, Takoif uTo
s aroboro odbekta X B C cyliecTByeT €IMHCTBEHHBIH
mMopdusm | — X.)

exponentiation [ ekspoanenfi'eif(a)n] — BO3BeCHNUE B CTEIICHD
abstract algebra — abctpaktHas anreopa

abelian group — abGeneBa rpyrmna; KOMMyTaTHBHAsI TPYIINa
cyclic group — nuknnyeckas rpymma

isomorphic — u3oMopdHbIil, UMEIOIINI UIACHTHYHYIO HOPMY; B
MaTeMaTHKE TOBOPAT, YTO MEKAY JBYMS CTPYKTypamu
CYIIECTBYET HW30MOp(H3M, €CIU ISl KaKIOro KOMIIOHEHTa
OJTHOW CTPYKTYpPhI €CTh COOTBETCTBYIOIIUH KOMIIOHEHT B
JPYroi CTPYKTYpe, 1 Ha000pOT

commutative monoid — koMMyTaTHBHBIH [a0eIeB] MOHOM T
commutative ring — KOMMyTaTHBHOE KOJIBIIO

equality of expressions — paBeHCTBO BhIpaKEHUI

integral domain — o6sacTh 1EIOCTHOCTH

field of fractions — mosre yacTHBIX, T0JI€ OTHOLIEHUI

number field — yucaoBoe none; mose uncen

subring — moakobII0 (TTOAMHOKECTBO KOJIBIIA)

absolute value - aGcomrorHoe 3HaueHwe, aOCOIIOTHAS
BEJIMYMHA, MOTYJh (YUCTIA)
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remainder — 1) ocratok (oT meneHus); 2) pa3HOCThb; 3)
OCTAaTOYHBIN WieH (psaa)

greatest common divisors — HanOOIbIINI OOLIHIA JCTUTEITD
principal ideal domain — 061acTh riIaBHBIX HIEATIOB
fundamental theorem of arithmetic — ocHoBHas Teopema
apupMETUKH

totally ordered set — BrosiHe yrnopsa04eHHOE MHOYKECTBO
ordered ring — ymopsao4eHHOE KOJIBIIO

Noetherian valuation ring — kosas10 HopmupoBanust Herep; 40
Noether — Ommu Herep (1882-1935), nemenkuit matematuk. C
1933 B CIIA. Tpynet Herep mo anrebpe crnocoOCTBOBan
CO3JIaHUIO HOBOT'O HAIPaBJICHUS, HA3BAaHHOTO OOIIIEH anreOpoid.
ChopmynupoBana (1918)  dyHmameHTanbHy0  Teopemy
TEOPETUYECKON (PU3UKH.

discrete valuation ring — KoJbIIO AUCKPETHOTO HOPMHPOBAHUS
disjoint union — HecBs3HOE OOBEAUHEHHE

singleton set — oHO3IEMEHTHOE MHOXKECTBO

equivalence classes — kiacchl SKBUBaJICHTHOCTH

ordered pair of natural numbers — ynopsioueHHas mapa
HaATYpaJIbHBIX YHCEI

equivalence relation — oTHoIIIeHHE SKBUBATIEHTHOCTH

to be embedded into — GbITH BIIOKEHHBIM B

embedding (or imbedding) — BroXxeHue B MareMaTuke — 3TO
CIIEIMATbHOTO BHAAa OTOOpaXEHHE OJHOTO AK3eMIUIAPa
HEKOTOPOI MaTeMaTU4eCKOH CTPYKTYpPhI BO BTOPOH 3K3EMILISP
TaKOro e THMA. A KIMEHHO, BIOXKEHUE HEKOTOPOro o0bekTa X
B Y 3a1aéTcsl UHBEKTUBHBIM OTOOPaXCHUEM, COXPAaHSIONINM
HEKOTOPYIO  CTPYKTypy. UTO  O3HayaeT  «COXpaHEHHE
CTPYKTYPBI», 3aBHCUT OT THIIa MAaTEMaTHUYECKOW CTPYKTYPHI,
oOBeKTaMu KOoTopoi siBisitoTcss X U Y. B TepmunHax teopuu
KaTeropui  OTOOpaKEHHE, «COXPAHAIOUIEE  CTPYKTYPY»,
Ha3BIBAIOT MOP(PHU3MOM.

familiar representation — npuBsIYHOE TIpE/ICTaBICHUE
primitive data type — HCXOHBII THIT TaHHBIX
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computer languages (programming languages) — s3biku

POrpaMMHPOBAHHSI
cardinality — kapuHaIBbHOE YKCIIO, MOIITHOCTH MHOXKECTBA
aleph-null —  aned-HyIb (KapaWHAJIBHOE  YHCIIO,

XapaKTEepU3yIOIllee MOIIHOCTh CYUETHOI'O MHOKECTBA)

bijection — GuekIyst, B3aMMHO-0{HO3HAYHOE OTOOpAKEHUE
injective — WHBEKTUBHBII a) peaTU3yIOMIUN BIIOXKCHHE,
peanu3yronui WHBEKTUBHOE O0TOOpaKCHHE; 0)
YBEJTUYHMBAIOIINN YUCIIO apTyMEHTOB (0 () YHKIIHH )

surjective — ClOpbeKTHBHBII

natural numbers — narypanbubie uncna (the positive integers
(whole numbers) 1, 2, 3, etc., and sometimes zero as well)
number line — a line on which numbers are marked at intervals,
used to illustrate simple numerical operations

exponentiation - the operation of raising one quantity to the
power of another

equivalence relation - a relation between elements of a set that
is reflexive, symmetric, and transitive. It thus defines exclusive
classes whose members bear the relation to each other and not
to those in other classes (e.g., "having the same value of a
measured property")

completeness property — cBOWCTBO MOJHOTHI

geometric series — reoMeTpHYECKUil psA, OecKOHEYHas
reoMETpHUICCKas MporpeCcCcusd

constant — koHCTaHTa, TOCTOSTHHAS (BETUYMHA)

if and only if — roraa u TonBEKO TOTIA, KOT/IA
arithmetico-geometric sequence - apupMeTHKO-
reoMETpHUICCKas IMporpeCcCcusd

harmonic series — rapmonmuyeckuid psn (psia, oOpaTHBIE
BEJIMYUHBI UYJICHOB KOTOPOTO COCTAaBJISIOT apU(METHUECKYIO
MIPOTPECCHUI0)

alternating series — 3HakomepeMeHHBIH Psi/T

unary operation — yaapHasi oneparms

linear — nmuueiHbIbK; linear operator — TUHEHHBIH orepaTop
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finite difference — xoHewHas pa3HOCTh, MaTEMaTUYECKUI
TEPMUH, IIUPOKO MPUMEHSIOIINICS B METOJaX BRIYUCIICHUS IPU
WHTEPIOJIHUPOBAHUY.

integration — uaTErpUpOBaHKE

differentiation  —  muddepeHuupoBanne,  OThICKaHHE
MPOU3BOIHOMN

conditional convergence — ycioBHasi CXOIUMOCTb

function - ¢pyukms

relation - otHouieHue

set - MHOXXECTBO

inputs — BxoaHble (BBOAHBIC) JaHHBIE

permissible — nomycrumerit

outputs — BEIXOJHBIE TAHHBIE

input variable — BxonHas BennunHa, BXOAHAS IEPEMEHHAsI
argument of the function — apryment ¢pyukiuu

objects of investigation — 00beKT UccaeI0BaHUS

graph of the function — rpaduk pyHxuun

inverse - oOpaTHasi BeTMYMHA; OOPATHBIH, POTHBOIOIOKHBIN
solution — perenue

differential equation — muddepennuansHOe ypaBHEHHE
ordered pair — ymopsitoueHHas napa

tuple —1) xkopTeX, MHOTOKOMITOHEHTHBIH OOBEKT JaHHBIX; 2)
JIEKapTOBO MpousBeaeHue, N-ka, "sHka"; 3) 3anuce

Cartesian coordinates — nexapToBbl [IPSIMOYTOJIbHBIC]
KOOP/IMHATHI

domain - o6nacTh onpeaeneHus

codomain — oGnacTe 3HaueHHH (PyHKINHN), KOOOTACTH

range — ciaoBo MokeT 00O3Ha4yaTh W OO0JACTh 3HAYCHHH H
BBIXOJIHBIC JJAHHBIE

unambiguous word — oHO3HAYHOE CIIOBO

avoid ambiguity — u3beraTh HEOJHO3HAYHOCTU (HESICHOCTH,
JIBYCMBICIIEHHOCTH )

image of the function, image domain — o6siacTh 0TOOpaXkeHUs
function space — pyHKIIMOHATBHOE TPOCTPAHCTBO

real analysis — anaau3 AefCTBUTEIbHBIX YHCEI
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complex analysis — KOMIUIEKCHBII aHAIN3

functional analysis — ¢ yHKIMOHATBHBIN aHATH3

triangle — TpeyroapHuK

rectangle — npsMoyroipHHUK

hexagon — miecTyroibHUK; IECTUTPAHHUK

square — kBajpar

linked — cBsi3anHBIi

mapped — oToOpaskeHHBII; 0TOOpaXKaeMbIii

value — 3HaveHue, BeTMUHHA

integer — menoe 4ucio

polygon — MHOTOYTOJIbHUK; MHOTOTPAHHHKK; ITOJIMIOH

vertice — BepinHa

four shapes times five colors — 4 ¢urypsl ymMHOXEHHbBIC Ha 5
I[BETOB

notation — o6o3nauenue; Gpopma 3amucu

signum function - 3HaKoBast PyHKIHS

velocity - ckopocth

prefix notation - mpedukcHas Hortanus (OecckoOOUHAsS
3aMuch), OJHA M3 BO3MOXHBIX 0eccKOOOYHBIX (popMm 3amucu
apu(METHUYECKUX BBIpaXKECHUH, QYHKIHUNA W HUX ONEPaHIOB, B
KOTOpoi omepatop (MM (YHKIMHU) MPEALIECTBYET BCeM €€
omepaHjaM, T. €. CTaBUTCS cJieBa OT ONepaHaoB. B srou
HoTaluu anredpamdeckoe BolpaxkeHue (A+B) * C Oyzer
BBITIIAETH Kak * + ABC.

dot notation - ToueuHast 3amKCh (HOTAIHS)

continuous function - HenpepbIBHAS YHKITHS

discontinuous function — muckpeTHasi, mpepbIBHAST (QYHKITHSI

continuous inverse function - HenpepbiBHas oOpaTHas
byHKIUSA

homeomorphism -  romeomopdusm,  TOmOIOrHYECKOE
oToOpakeHue

height — BricoTa, BepImHa, Bepx

epsilon-delta definition — sricunon-nenbra onpesencHue
Bernard Bolzano — bepuap Bonbiiano (1781-1848), verickuit
MaTeMaTHk, ¢uiocod, aBTOp TEpPBOM CTPOrod TEOPHUH
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BEIIECTBEHHBIX YUCEN M OJMH U3 OCHOBOIOJOXHUKOB TEOPUU
MHO>KECTB.

Augustin-Louis Cauchy - Ortoctén JIyn Komm (1789-1857),
BEJIMKUNA  (paHIy3CKUA MaTeMaTHK W MEXaHWK, YIeH
ITapmxkckoit akageMuu Hayk, JIOHIOHCKOTO KOPOJIEBCKOIO
obmectBa, IlerepOyprckoii akamemuu Hayk. Pazpaboran
(byHIaMEHT MaTeMaTHYECKOro aHaIn3a, BHEC OTPOMHBIN BKJIa
B aHaJu3, alnredpy, MmareMaruueckyro Gpusuky. Ero ums BHeceHo
B CIHMCOK BeJIMYANIMX y4€HbIX DpaHIMU, TOMENIEHHBIA Ha
NepBOM dTaxke DiideneBoit OamHu.

uniform continuity - paBHOMepHast HEPEBLIBHOCTh

Curve - KpuBast,; U3rudaTh; U3ruod; rpaduK; Ayra; 3aKpyricHue;
UCKPUBJICHHE

equivalent - skBUBaJICHT, SKBUBAJICHTHBIH

open interval - ortkpeiteiii muHTepBai; closed interval -
3aMKHYTBIM HHTEpPBAJI

limit point - mpenenbHas Touka

vacuously true — 6eccoaepkaTeTbHO HCTUHHBII; VACUOUS Set —
IIyCTO€ MHOXECTBO

neighborhood — okpectrHocTh (TOUKH)

metric topology - MeTprueckast TONOIOTHS
infinitesimal - 6eckoneuHo Masnas (BeMYUHA)

Non-standard analysis - HecTaHIapTHBIH aHATH3

hyperreal number - runepserecTBeHHOE YHCIIO
Augustin-Louis Cauchy's definition of continuity -
oTpeJieNieHue HempephIBHOCTH 110 Komm

cubic function - kyonueckas pyHKIUS

polynomial functions — monmurHomMuanbHas QyHKIUS, TOJTHHOM
rational function — parmonanbHast GyHKIHS

asymptote - acumnroTa

sinc function ['smk] sinus cardinalis (cardinal sine function) -
«KapAMHATBHBIN CHHYC», MaTeMaTHUeCKash PyHKIUS

signum (sign function) - curaym (dyHKIMs), 3HaKOBas

byHKIHS

198



intermediate value theorem - Teopema o mMpoMeXyTOYHOM
3HAYCHHUH

existence theorem — teopema cyiecTBOBaHuUS

property of completeness — cBoiicTBO MOJHOTHI (HAIp.
cucTeMbl (PYHKIINN)

closed interval — 3amkHyTBII HHTEpBAI

extreme value theorem - teopemMa 00 SKCTpeMalbHOM
3HAYCHHH, IKCTpeMyMax (QyHKIIUH

differentiable function - guddepenumpyemas GyHKIHS,
rianakas QyHKIus

Weierstrass's  function — ®yukuus  Beifepuirpacca,
HerpepbiBHAs GYHKIINS, HUTIC HE HMCIOIIast IIPOM3BOIHOM
derivative - mpousBoHast GyHKITHSI

open subset — OTKPBITOE O IMHOMKECTBO

differentiability — muddepernupyemocts (CBORCTBO QYHKITUH,
03HAYAMMIee BO3MOXHOCTh BBIUMCIICHHS [POU3BOJHON 10
KaKoMy-JI. apryMEHTy B KaKOW-JI. TOUKE; B ciiydae ¢ QyHKIueH
MOJIE3HOCTH  O3HAYaeT, 9YTO IOBEPXHOCTH Oe3pa3IMYHbIX
MHOKECTB HE UMEIOT U3JIOMOB)

integrable — wunTerpupyemslii, cymmupyemsiii; absolutely
integrable -abcomntoTHO HHTErPHPYEMBIit

Riemann integral — wunrerpan Puimana, omnpenenéHHBIN
UHTErpat

pointwise limit — Toue4nbIit npeaen

uniform convergence theorem — paBHOMepHasi CXOJMMOCTb
nocneaoBareabHoCTH (QyHKIUN (0TOOpakeHHuil) — CBOWCTBO

MOCJICIOBATEIBHOCTA , TJIe — TMPOM3BOJIBHOE MHOXECTBO, -
METPUYECKOE  MPOCTPAHCTBO,  CXOOUTCA K  (DYyHKIHH
(oToOpakeHuto) ,

O3HavaroIee, 4To JJIs JF000To CYIIeCTBYeT TaKOH HOMED , U4TO
JUI BCEX HOMEPOB M BCEX TOYEK BBINOJHIETCS HEPaBEHCTBO.
OO6b19HO 0003HaYaeTCs. ITO YCIIOBUE PAaBHOCWIIBHO TOMY, YTO
exponential function - bskcnoHeHIManbHas — (YHKIHSA,
MoKazareabHask PYHKIIHS
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logarithm — norapudm; common logarithm — necsruunsbiit
ngorapudm, natural logarithm — wmatypambHbIii TOraprdmMm;
square root function — gpyHkuus KBaxpaTHBII KOPEHb
trigonometric function — tpuronomerpuueckas GyHKIHs
differential — nuddepenunan, muddepenuanbHbIM

derivative — npousBoaHas

variable — nepemennast

Leibniz notation — cucrema 06o3Hauenut JleitoHnIa
differential form — nuddepennmansuas popma

linear approximation — nuHeiHas anmpoKCUMAIKs, JIMHEHHOE
MPUOTMKCHHE

Gottfried Wilhelm Leibniz (1646 — 1716) — uHemenkwuii
¢dumocod, JOrMK, MaTeMaTWK, MeEXaHUK, (HU3HUK, IOPHUCT,
MCTOPHK, TUIIOMAT, H300peTaTesb U s3bikoBe. OCHOBATENb U
nepBblii  mpe3uneHT — bepiaumHcko  AkazeMMM  Hayk,
MHOCTpaHHbIA WwieH PpaHny3ckol AKaJeMuu HayK.
Baxwnelinme HayuHble TOCTHXCHUs: JIeHOHUI], HE3aBUCUMO OT
HrroToHa, coza MaTeMaTUYeCKUN aHaJM3 -
nuddepeHranbHOe M MHTETpalbHOE NCUHCIIEHUS, OCHOBAHHBIE
Ha OECKOHEYHO MaJbIX;

JleiOHMIl co3aan KOMOMHATOPUKY KakK HayKy; TOJBKO OH BO
BCEl MCTOPUM MaTEeMaTHKU OJAMHAKOBO CBOOOJHO paboTan Kak
C HENpEepbIBHBIM, TaK M C JUCKPETHBIM; OH 3aJI0KUJ OCHOBBI
MaTeMaTHYeCKOW JIOTMKH, ONHCal JBOWYHYIO CHCTEMY
cuncnenuss ¢ umppamu 0 w 1, HaA KOTOpOl OCHOBaHA
COBpPEMEHHAsi KOMIIBIOTEpHAs TEXHWKA; B MEXaHUKE BBEI
MOHATHE «CKUBOM CHIIBI» (MPooOpa3 COBPEMEHHOTO MOHATHS
KMHETUYECKOM dHEeprun) u chopmynupoBal 3aKOH COXpPaHEHUS
SHEpPIuu; B TCHUXOJOIMU BBIIBUHYJ MOHATHE OECCO3HATENBHO
«MaJIBIX TEPIENIUi» U pa3BUi ydyeHHe O Oecco3HATEITHHOU
MICUXUYECKOH KU3HHU.

appeal to — cceatbes

formula — 1) (mathematical formula; mu.u - formulae) -
[Marematnueckas| popmysna B MaTremMaTHke - (hopMaM30BaHHAS
3alUCh HEKOTOPOW (PYHKIIMOHAIBHOM 3aBHCUMOCTH  String
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formula 2) ypaBHenume Syn: equation 3) aHaTUTHUYECKOE
BbIpakeHue 4) hopMyIupOBKa

algorithm — 1) anropurm wmaremartuyeckas QYHKIHS WA
KOHEYHBIN YETKUI Habop OMMCAHUN  JIOTUYECKOM
IIOCJIEI0BATEIBHOCTU JEHCTBUM (TpaBUil, HHCTPYKLMIA), 2)
METO/, IPABUIIO

to compute the value of f(X) — BeruncnuTh 3HaUeHHE QYHKIUH

f(x)
piecewise definability — kycounas onpenenuMocTsb
induction - wmaremaThueckas ~ MHAYKIHS —  METOJ

MaTeMaTU4ecKoro J0Ka3aTelbCTBAa, HCIIOJIB3YETCS  YTOOBI
A0Ka3aTb HCTHUHHOCTb HCEKOTOPOI0 YTBCPXKIACHUA I BCECX
HAaTypaJbHBIX uucen. Jlimsg 3Toro cHavama mpoBepseTcs
WCTUHHOCTh YTBEpXKACHUS ¢ Homepom 1 — 0aza (6a3uc)
WHIYKIUK, a 3aTeM JOKa3blBaeTcs, 4YTO, €CIH BEPHO
YIBEp)KJIEHHE C HOMEpPOM N, TO BEPHO H ClEAyIomiee
yTBEpXKJIeHHE C HoMepoM n + 1 —

mar MHAYKIWH, WA WHIYKIIMOHHBIN nepexol. JlokazaTenbCTBO
M0 MHAYKIUH HAIJIAIHO MOXKET ObITh NMPEJICTABIEHO B BUJIE TaK
HA3bIBAEMOT0 MPHHIMNA TOMUHO. IIycTh Kakoe yromHo 4ucio
KOCTOYEK JIOMMHO BBICTaBJIEHO B PsAJ TakUM 00pazoM, uTO
KaXJas KOCTOYKa, TMaaas, oO0s3aTeIbHO  ONPOKHIBIBACT
CIIEAYIOIIYI0O 3a HeH KOCTOUKYy (B OSTOM 3aKiItoyaercs
WHIYKIMOHHBIA nepexof). Torna, eciau Mbl TOJKHEM MEPBYIO
KOCTOYKY (3TO 0a3a HMHIYKIMH), TO BCE KOCTOYKH B psIy
ynayr.

recursion — pekypcuss B  ONpEACICHUH, OIHCAHUH,
M300paXeHUHN Kakoro-mmbo o0beKTa WM Mpolecca BHYTPU
CaMoTo0 3TOro 00BEKTa UITH MpoLiecca, TO €CTh CUTYaIMs, KOraa
OOBEKT SIBJIICTCS YaCThIO caMoro cedst. B MmaremaTuke pekypeus
UMeeT OTHOIIEHHWE K MEeTOJNy ompeneneHuss (QyHKIUA u
YHCIIOBBIX PSAAOB: PEKYPCUBHO 3aJjaHHast (QYHKIUS OIpEeesieT
cBOE 3HaueHHe uepe3 oOparieHue K cebe camoi ¢ JIpyruMu
apryMeHTaMH.
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algebraic or analytic closure - anrebpanveckoe wWiIn
aHAJIUTUYECKOE 3aMbIKaHUE

limit - mpenen

analytic continuation — aHauTHYECKOE MTPOIOIDKCHHE

infinite series — GeckoHEYHBIE PSAIBI

integral and differential equations — wunHTerpanbHble U
muddepeHnranbHble ypaBHEHHS

lambda calculus — mamMOpma-ncumcieHnue - MareMaruyeckas
cucTeMa Juisl ompeneneHuss (pyHKIUMA, BHIUMCICHHS 3HAYCHUN
BeIpakeHW# (lambda expression) u goka3aTebCTBA PABEHCTBA
BBIPAYKEHU I

flexible syntax — ruOkuii (asanTHBHBIN) CHHTAKCHC

function of several variables — ¢yHkuus ¢ HeckoIbKUMH
MIePEeMECHHBIMU

Axiom of Choice — akcroma BeIOOpa

postfix notation — moctdukcHas HOTaIUs, TOCTPUKCHAS 3AITHCh
M3BECTHA TaKXKe MOJ] Ha3BaHUeM "oOpaTHas MOJIbCKas 3aIHCh";
MeToJT OecckOOOYHOM 3amncu MaTeMaTHYeCKHUX BbIPaXEHHH,
pH KOTOPOM OTepalusl 3aluChIBaeTCA IOCJe OMNEPaHIOB,
Hanpumep, (2+3) * (4+5) B moctukcHOW HoTauuu OyAer
BBITTISIACTh Kak 2 3 + 4 5 + *. Takas 3amuch UCIONB3yeTCs B
s3pike Forth

computable function — Bbrunciumas ¢GyHKIHES QyHKIHS
BBIYHCIIMA, €CITH MOXXHO HAaWTH aJlfOPUTM, ITO3BOJISIOIIHIA
BBIUUCIUTh €€  BBIXOJHOE  3HAYeHUE Ui JIF0O0ro
JNCHCTBUTEILHOTO BXOJHOTO; U3BECTHO, YTO CYIIECTBYET MHOTO
(GYHKIUH, 7151 KOTOPBIX 3TO CAeNaTh He yAaéres

Euclidean algorithm — eBknuoB anropurm

greatest common divisor — HauOOoJIBIINI OOIIHIA AETUTEb
number theory - number theory Teopus uucen
MaTeMaTH4ecKas IUCIUIUIMHA, U3ydYalolasi CBOMCTBA YHCEN.
[TpumeHsieTcs, B 9aCTHOCTH, B KPUTITOTPaQ UK

computability theory - Tteopuss BBIYHCIMMOCTH, TaKXe
M3BECTHAsT KaK TCOPHs PEKYPCHUBHBIX (PYHKIUH, - 3TO pasieln
COBPEMEHHOM MaTEMATHKH, JIeXKaIUN Ha CTBIKE
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MaTeMaTU4ecKOW  JIOTUKH,  TEOPUU  AITOPUTMOB |
UH()OPMATHKH, BOSHUKIIUI B pe3yibTaTe W3y4CHUs HMOHITHI
BBIYMCIIMMOCTH U HEBBIYUCIMMOCTH. V3HauaibHO Teopusi ObLia
HOCBSIIICHA BBIYMCIAMBIM W HEBBIYHCIUMBIM (DYHKIHAM |
CPaBHEHUIO pa3IMYHbIX Mojesel BbruMciaeHuil. Ceiyac mnose
UCCIICIOBAHHUS TEOPUU BBIYUCIMMOCTH PACHIUPUIOCH —
MOSIBJISIFOTCS. HOBBIC ONPE/ICICHUS MMOHATHUS BBIYUCIUMOCTU H
ua€T CIOHMsHHE C MaTeMaTHYeCKOW JIOTMKOW, TJe BMECTO
BBIYMCIMMOCTH ¥ HEBBIYHCIUMOCTH UET PeYb O J0Ka3yeMOCTH
M HEIOKa3yeMOoCTH (BBIBOJMMOCTH W  HEBBIBOJMMOCTH)
YTBEPIKACHHUI B pAMKaX KaKHUX-JIHOO TCOPHIA.

cardinality — MOIIHOCTP MHOECTBA, YHCIIO BJIEMEHTOB
MHOJKECTBA, KAPIUHAIBLHOE YHCIIO

countable — ucuucnsemslii, C4ETHBIN (0 MHOXKECTBE)

busy beaver function — ueBbrumciumas dynkuus (A busy
beaver function quantifies the upper limits on a given measure
and is a noncomputable function.)

halting problem — nmpo6iiema octanoBa B TeOpHH BBIYHCIICHUI
- mpobyieMa ompeneNneHns, OCTAaHOBUTCS JIM (3aBEPIIUTCS JIH)
JaHHasI POrpaMMa P BBIYHCIICHUH TJAHHOTO HAa00pa BXOIHBIX
JaHHBIX. JTa MPOOJIeMa OTHOCUTCS K YUCITy alrOPHTMHYECKH
Hepa3peIMMbIX 3a71a4.

undecidable problem — nepa3spemmmast 3anaua

inverse image or preimage — oopa3 B HHBEPCHH HITH POOOpa3
singleton set — o1HORIEMEHTHOE MHOXKECTBO

in a similar vein — B ToM e ayxe, MOA00HBIM 00pa3oM

in a critical vein — B kputHyeckom ayxe

Linear function — nuneiinas Gpyukius (pyHkims Buga y = KX +
b; OCHOBHOE CBOMCTBO TaKO# (DYHKITMH 3aKII0OYAETCS B TOM, YTO
€€ IpUpaIleHHe MPOMOPIIMOHATBHO MPUPAIICHHUIO apTyMEHTA)
Trigonometric functions - Tpuronomerpuueckas GyHKIHSI
Discontinuous function — pa3pbiBHast GyHKIHS

Quadratic function — kBagpaTuyeckas QyHKIHS

Fermat's Last Theorem — Iocnenusis Teopema depma (uu
Bemnkas reopéma depma)
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number theory — Teopus uymcen (MareMaTruyeckas
IMCUUITIMHA, W3Y4Yarollasi CBOMCTBA YHMCEN; NMPHUMEHSETCS, B
YaCTHOCTH, B KpUITOTpapuu

positive integer — moI0XKKUTEIBHOE LETO0E YUCIIO

conjecture — runoTesa, I0rajika, MPenoIoKeHIEe

conjectured — rumoreTUYECKUi

Pierre de Fermat — Ileep nme depma (1601 — 1665) —
(bpaHIy3CKHMII MaTeMaTHK, OMH U3 CO3/aTeNeil aHATUTHIEeCKON
reOMEeTPUH, MaTEMAaTHYECKOTO aHAJIN3a, TEOPUU BEPOSITHOCTEH
u teopun uucen. [lo mpodeccun ropucr, ¢ 1631 roma —
COBETHUK mapiamenta B Tymysze. braecrsamuii momurior.
HauGonee w3BecTeH ¢GopMynupoBkoil Benmkoill TeopeMsl
®epma.

successful proof — ycremninoe moka3aTeabCTBO

Andrew Wiles—Csp Duapro Jxon Yaiinc (poauscs 11 anperst
1953, KembOpumxk, BenukoOpuranusi  phlliapb-KOMaHAOP
Opnena bpuranckoit Mmmepun c¢ 2000) — aHIIIMACKUN |
aMEepUKAaHCKUI  MaremMaTtuk,  mpodeccop  MaTeMaTHUKU
IIpUHCTOHCKOTO YHMBEpPCUTETa, 3aBEAYIOIIMN ero kadeapoi
MaTeMaTHKH, WIEH HAy4YHOro coBeTa MHCTUTyTAa MaTeMaTuKu
Kias

algebraic number theory — anrebpaundeckast TeOpus 4ucesn
modularity theorem — teopema 0 MOAYISIPHOCTH

Guinness Book of World Records — Kuamra pekopaos
I'iHHecca, eXeroAHblii COOPHMK  MHpPOBBIX  PEKOPIOB,
JOCTHXKEHUI YellOBEeKa, JKUBOTHBIX M TMPHPOIHBIX BEITUYUH.
Briepsrie onyOnukoBana B 1955 rony mo 3aka3zy UpJaHICKON
MTUBOBAapeHHOI KoMnaHun «I mHHECCY.

unsolved problem — HepemeHHbI# Bompoc

Pythagorean theorem — teopema ITugaropa

right triangle — npssMoyrobHBIN TPEYTOTBHUK

hypotenuse [har'potr nju:z] — runorenysa

equation — ypaBHeHue

Pythagorean triple — ITudaropoBa Tpoiika, B MaremaTuke
nugaropoBoi  TPOMKOM  HA3BIBACTCA  YIOPSIAOYECHHBIN
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KOHEUHbIH  Habop W3  TpEX  HATypalbHBIX  YHCEI
YIIOBIICTBOPSIIOIINX CIEAYIOMEMY OJHOPOJIHOMY KBaJpPaTHOMY
YPaBHEHHMIO: TpPU O3TOM YHCIA, oOpasymomue nuharopoBy
TPOKKY, Ha3bIBalOTCSl MUGATrOPOBHIMH YHCIAMH.

exponent — nokasarenb CTENEHH, [I0KA3aTENb, SKCIIOHEHTA
prime number — mpocToe 4ucio

Sophie Germain - Codu Kepmen (1776-1831) -—
¢dbpanmy3ckuii Matematuk, ¢uiaocod u MexaHuk. Buecna
BECOMBI BKJIAJ B AU PEPEHIMATBHYIO T€OMETPHUIO, TCOPHIO
gyrcen U MexaHuky. CaMOCTOSITETIbHO y4njach B OuOImoTeke
OTIA-FOBEJIUpa W C JIETCTBA YBJIEKAJACh MAaTEeMaTUYCCKHUMU
COUYMHEHMSIMHU, OCOOCHHO H3BECTHOW HCTOpHEM MaTemaTHKa
MOHTIOKJIA, XOTSI POAMTENH MPEHSATCTBOBAIN €€ 3aHSATHIM Kak
HE MOJIXOISIINM JUIs )KCHIIHBI.

regular prime — peryaspHoe IpoCTOe YHCIIO0

elliptic curve — s;uunTrdeckas Kpusast

modular form — moaynspuas Gpopma

Frey curve — kpuBas ®pes, T.e. UMNTHYECKAs KpHBasi,
acconuupyemasi ¢ peleHreM ypaBHeHus: depma

Ribet's Theorem - teopema Pubera, paHee Ha3bIBanach
ancuIIoH-TrmoTe3a (epsilon conjecture or g-conjecture)

succeed in proving — npeycners B J0Ka3aTeNIbCTBE (4ero-To),
J0Ka3aTh

peer review — sKcrepTHas OIEHKA, MPOBOIMTH IKCIIEPTHYIO
OLICHKY; He3aBUCHMasl (BHEIIHsIST) SKCIepTH3a (OI[CHKA)
Richard Taylor — Puuapan Jloypenc Teimop (1962) —
AHTJIMICKUI MaTeMaTuK, 3aHUMAIOIIUICS MPoOIeMaMH TEOPHU
JHCell.

surveying — odumii aHanM3; BEITOJHEHUE OOIIIETro aHan3a
Diophantine equation [ damu'fentain] — auodaHTOBO
ypaBHEHHE

Euclidean algorithm — eBxnuoB anroputm

relatively prime — B3amuo npocroii

grand conjecture — Bemukas jorajaka (pearnoIoKeHue)
elementary function — snemenrapnas QpyHkums
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infinite descent — 6GeckoHEUHBIH CITYCK

proof by infinite descent — merox 6eckoHEUHOrO CITyCKa, 3TO
METOJI J0Ka3aTelbCTBA OT MPOTHBHOIO, OCHOBAHHBIA Ha TOM,
YTO MHOXKECTBO HATYPaJIbHBIX YUCEJ BIIOJIHE YIOPSIOYCHO.
pairwise coprime — nomnapHoO B3aUMHO ITPOCTHIC YUCIIa

odd prime number — HeueTHOE TPOCTOE YUCITO

proof by induction — jgoka3zarenbcTBO TOCPEACTBOM
HHIYKTHBHOT'O METOJIa
Galois theory — Tedopus Taaya, pasgen anreOpsi,

MO3BOJISIONIMN TTepe)OpMyYIIUPOBATh ONPEACICHHBIC BOIPOCHI
TEOPHUH IOJIeH Ha A3bIKE TEOPHHU TPYIII, [eias UX B HEKOTOPOM
cMbIcIie 6oJiee MPOCTHIMU

Euler system — siinepoBa cucrema

COPrimes — B3auMHO MPOCTHIC YHCIIA

side — rpaHb TpeyroJbHUKA

altitude to the hypotenuse — BoeicoTa, mNpoBeACHHAs K
TUIOTEHY3e

gravitational field — rpaButanmonHoe mose

gradient field — rpaguentHoe mose

conservative field — xoHcepBaTHBHOE TI0JI€, MOTEHIIHAILHOE
(6e3BuxpeBoe) momne

gradient descent — rpaaueHTHbI (HAMOBICTPEUIINI) CITYCK,
aITOPUTM TPAJAUEHTHOTO CIYCKAa WHKPEMEHTHBIH ajJropuT™M
ONTHMHU3AIMK, WM TIOUCKA ONTHMAIBHOTO pEIICHHS, TIJIe
npuOIMKEHNE K

antiderivative — Heonpenen€HHbIi HHTETpal, MepBOOOpa3Has
byHKIUSA

indefinite integral — HeonpeneneHHbIi HHTErpa

derivative — mpou3BoiHas1, MPOU3BOIHAS BETMYMHA
fundamental theorem of calculus - ocHoBHas Teopema
MaTraHaju3a

closed interval — 3amKHYTBIN HHTEpBA

infinite  sum of rectangles - Oeckoneunas cymma
NPSIMOYTOJIbHUKOB

infinitesimal width — 6eckoneuno manas mupuHa
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curvilinear — KkpUBOJIMHEHHBIN

curve — kpuBasi, rpadux

surface integral — uaTerpa 11O MOBEPXHOCTH

differential form — nuddepennmansuas popma

differential geometry — nuddepennmanpruas reomerpus
physical law — ¢pusnueckas 3aKOHOMEPHOCTD

electrodynamics — snekTpoauHaMuKa

Lebesgue integral - wunrerpan JleGéra, 310 0000IIEHHUE
uHTerpasia Pumana Ha 6osiee mupokuil Kiacc GyHKIHMA
precision engineering — TOYHOE MAITHHOCTPOCHUE
differentiating — quddepenumrponanue

limit of weighted sums — nipenien B3BeIICHHBIX CyMM
Riemann sum — cymma Pumana

Darboux sums — cymmsr [lap0Oy

Darboux integral — unrerpan {apoy

vector space — BEKTOpHOE IIPOCTPaHCTBO

pointwise addition — moro4ye4yHoe CIOKECHHE

linear functional — nmuueitnbI QyHKIITOHAT

linear combination — nuneitnas komMOuHaIUs (QYHKIUH HITH
BEKTOPOB)

real-valued Lebesgue-integrable (Riemann-integrable)
function — neiicTBuTeNnbHAs (GYHKIMS, HHTErpUpyeMas o
JleGery (Pumany)

measure space — npoCTPaHCTBO C MEPOit

closed and bounded interval — orpanuueHHBIi U 3aMKHYTHII
HHTEpPBA

Cauchy-Schwarz inequality — nepaBenctBo Komu-I1IBapia
Hilbert space — rub6epTOBO MPOCTPAHCTBO

inner product — ckanspHOe MPOU3BEICHUE

square-integrable functions — kBagpaTHYHO UHTETPUPYEMBbIC
byHKIIUU

conventions - yciaoBHbIE 0003HAYEHUS

end-points of the interval — koHe4HbIe TOUKK HHTEpBAIA
limits of integration — npenensl HHTErPUPOBAHHUS

oriented manifolds — opueHTHpPOBaHHOE MHOKECTBO
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measure theory — teopus Mepbl

continuous function — HenpepbiBHas QYHKIUSA

Vector calculus — BekropHoe ncuucnenue

differentiation and integration of vector field -
muddepeHIMpOBaHNE U HHTETPUPOBAHUE BEKTOPHOTO TOJIS
primarily — rimaBHbIM 06pa30M; IIEpPBOHAYAIBLHO
3-dimensional - TpéxmepHoe (IpOCTPaHCTBO)

electromagnetic field — sanekrpomaruuTHOE mMoIIE

path integral — rpagueHTHBI (HaMOBICTPEHINNI) CIYCK,
AJITCOPUTM TPaTHEHTHOTO
Euclidean space — eBKIMIOBO IIPOCTPAHCTBO, T.€.

POCTPAHCTBO, B KOTOPOM MECTOIOJIOKECHUE KAXKIOW TOYKH
3aaHO0 M PACCTOSHHSA MEXJy TOYKAMU BBIYHCISIOTCS Kak
KOpEHb KBAQJIpaTHBIH M3 CYMMBI KBaJpaToB pPa3HOCTEH
KOOpDIMHAT TIO0 KaXIOMy Hu3MepeHHo. B martemarmke
paccMaTpMBalOTCS M HECBKJIMIOBBI MPOCTPAHCTBA  (non-
Euclidean space), rae 3To npaBUiIO HE BBIMOJIHASTCS
multivariable calculus — mHOrOBapHanTHOE HICUHCICHNE
partial differentiation — onpenenenne YacTHON MPOU3BOTHOM
multiple integration — MHOrOKpaTHOE HHTETPUPOBAHUE
differential geometry — nuddepenimanbras reomerpus
partial differential equation — gactusiii auddepenmnman
electromagnetic field — snexrpomarautHoe mone, SMII
gravitational field — rpaButanmonHoe nose

fluid flow — morok Tekywell cpenbl, TEUEHHE KHUIKOCTH,
TEUCHHE JKUIKOCTH I ra3a

guaternion — KBaTepHHOH, YETHIPEXUIECH — TUIIEPKOMIICKCHOE
YHUCIIO C TPeMs MHUMBIMHM €IUHHMIIAMHU 1, J, k, To ecTh: q =
wHx*i+y*j+z*k, rne w, X. y, 1 z - JeiicTBUTENIbHBIE YHCTIA.
KBaTepHHOH HCMONB3yeTCs Ui MPEACTABICHHS BpPaIICHUSI
00BEKTOB B TpEXMEpHOM NpocTpaHcTie - B CAIIP, B MammHHON
rpaduke, KOMIBIOTEPHBIX UTPAX U T. II.

geometric algebra — Anrebpa Kmmddopna - cnenumanbHOro
Buna acconmaruBHas anreOpa c¢ emununeir CI(E,Q(,)) Han
HEKOTOpPBIM KOMMYTaTUBHbIM KonblloM K (E - BekropHoe
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MPOCTPAHCTBO, B JajbHEWmeM 0000meHun - cBoOoaubiil K-
MOAYJdb) C  HEKOTOPOHM  omepammer  [«yMHOKEHHUS»],
CoBMaJaroNIeH ¢ 3aanHoi Ha E OunmaeitHol dopmoii Q.
exterior product — BHemIHee IPOU3BEACHUE

scalar field — ckansproe mose

mathematical number (in linear algebra = real numbers =
scalars) - ckansipHas BeJTMYMHA

physical quantity — ¢pusnueckas BennyrHa

spin-zero quantum fields — 6ecciHOBOE KBaHTOBOE TOJIE
scalar field theory — teopust ckansiproro mosst

vector field — BekropHoe moie

magnetic or gravitational force — MarHuTHas u
rpaBUTAI[MOHHAS CHJIA

vector and pseudovector — BEKTOp U ICEBIOBEKTOP

scalar multiplication — ckanspHoe yMHOXEHHUE

vector addition — BekTOpHOE CIIOKEHHE, CII0KEHHE BEKTOPOB
dot product — ckassipHOe pou3BeieHHe (BEKTOPOB)

cross product — BekTopHOE IPOU3BEACHUE

triple product - cmemanHoe mpousBenéHue (TpoitHOE
ckaisipHoe mpousBeaenue) (@, b, €) BexropoB a, b, ¢ —
CKaJsIpHOE  TPOMW3BEIECHHE BEKTOpa & Ha  BEKTOPHOE
npousBezeHne BekTopos b u ¢: (a,b,c) =a . (b x c).

scalar triple product — cmerranHoe npou3sBeieHe (BEKTOPOB)
vector triple product — nBoiiHOe BEKTOpHOE MPOM3BEICHHE
differential operator — nuddepenuuanpHbIil oneparop

del operator — oneparop KCMONIL3yeMbIii B BEKTOPHOM aHAJIH3E;
Habma, cuMBoJI V, CHUMBOII O

gradient — 1) rpaauent (a) nuddepeHnnaNbHbIA onepaTop, b)
IPAIMCHT CKAJSIPHOTO WM BEKTOPHOTO TMOJSI, C) CKOPOCTh
W3MEHEHHS KaKOW-JINOO BEJIMYHMHBI ¢ paccTosiHueM, d) KpuBas
JOKaJTbHOMY  MHHMMYyMY  (QYHKOHM ~ WAET  [Iaramw,
MPONOPIIMOHATILHBIMU  OOpaTHOM BETMYMHE TpajMeHTa 3TOU
(GYHKIIUH B TEKyLIeH ToUKe.
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Applied Mathematics Vocabulary

variable - the quantity or quality that may change in value
ratio - the number of times one value contains or is contained
within the other

binomial - combination of two outcomes

coefficient - a numerical constant quantity before and
multiplying the variable in an algebraic expression

ordered pairs - two numbers written in the form (x,y)
y-coordinate - written second in an ordered pair

proportion - a part, share, or number considered in
comparative relation to a whole

intercept - the equation of any straight line, called a linear
equation, can be written as: y = mx + b, where m is the slope of
the line and b is the y-intercept. The y-intercept of this line is
the value of y at the point where the line crosses the y axis.
vertex - the turning point

terms - a single number or variable

perfect square - a number that has a whole number square root
equation - a statement that the value of two mathematical
expressions are equal

factors - numbers that you can multiply together to get another
number

function slope - slope of a linear function

like terms - numbers whose variables are the same

trinomial - three terms that are connected by plus or minus
notations

symmetry - exactly alike when you turn or flip a shape
algebraic expression - mathematical phrase that can contain
ordinary numbers, variables, and operators

polynomial - consisting of several terms

linear equation - the point of the graph of each line in a
system

x-coordinate - written first in a ordered pair

formula - equation you will use to solve a math problem
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real numbers - numbers that can be positive, negative, large or
small, whole numbers or decimal

Main branches of Mathematical Analysis

real number — neiicTBuTeNIEHOE (BEIIECTBEHHOE) YHCIIO: JTFO00EC
MOJIOKUTEIIBHOE,  OTPHUIIATENIBHOE  YHUCIO  WIH  HYJb;
pa3leNSIOTCS Ha PallMOHANIBHBIE U UPPAIlHOHAJIbHBIC.

function -  ¢ymxmus:  exponential ~ function -
IKCIIOHEHIMAJbHAs (QyHKIMs; inverse function — obpartHast
¢byuknus; linear function — nuneiinas ¢pyukius; trigonometric
function — TpuronomeTpuyeckas GyHKIUS

Sequence - moceI0BaTEIbHOCT, PSI/I

convergence — cOMMKEHHE, KOHBEPIEHIIHS, CXOXKJEHUE B
ool Touke Ant: divergence
sequence of real numbers — nocrexoBaTENBHOCTD

JEHCTBUTEIBHBIX YHCEI

calculus — 1) wucuucnenne — QopmanbHas MaTeMaTHYeCKas
cHCTeMa, 3a/JaBacMasi MHOXXECTBOM 0a30BBIX CHMBOJIOB,
MHO)KECTBOM CHHTAKCHYECKUX TPABHWJI JUIS TOPOXKICHHUS U3
0a30BBIX HJIEMEHTOB MPOM3BOJIBHBIX, MHOXXECTBOM aKCHOM
(3aBEZIOMO MCTHHHBIX DJIEMEHTOB [aHHOTO HCYHCIICHHS) W
MHO’KECTBOM MPaBWJI BBIBOAA (CEMAaHTHYECKHX NpaBHI), C
MOMOIIBIO  KOTOPBIX M3  OJHUX  JJIEMCHTOB  CHCTEMBI
NOPOXIAIOTCS Jp.; 2) MaTreMaTHYecKuil aHanu3 (ydeOHas
JMCIUITIMHA, PAa3/iell BHICIICH MAaTEMAaTHKH )

continuity - HETIPEPBIBHOCTB; NPEEeMCTBEHHOCTH;
HEPa3pbIBHOCTh; IIEJIOCTHOCTH;

smoothness — rmagkocts (Hamnp. GyHKIUN)

real-valued functions — neiicrButenbHas QyHKIHs

functions of complex numbers — QyHKIMHM KOMIUIEKCHBIX
qHCel

algebraic geometry — anredpanueckasi reoMeTpus

number theory — reopus urces, MaTreMaTuyecKast TUCIUILINHA,
M3yyYarolas CBOMCTBA YUCEIL.
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applied mathematics — npuknagnas maremaruka, Hay4dHas
IMCUUIUIMHA, HW3ydJarolas [PUMEHEHHE MaTeMaTHYeCKUX
METOJOB B IPYTUX OTPACISIX 3HAHU, B CBOIO OUEPEb JACTUTCS
HA DX HarpaBJIeHUI physics, hydrodynamics,
thermodynamics — ¢usuka, ruipoarHaMUKa, TEPMOTMHAMHUKA
mechanical engineering and electrical engineering -
MAIIMHOCTPOCHHE U 3JICKTPOTEXHUKA

guantum field theory — xkBanToBas reopus mosst (KTIT)
analytic function — ananutudeckas GyHKIHs

real and imaginary parts of any analytic function —
NCUCTBUTENIbHAS W MHUMas 4YacTh JIIOOOH aHAIMTHYECKOM
byHKIIIN

Laplace's equation - ypaBuenue Jlariaca

functional analysis - pyHKIMOHATBHBIN aHATH3

vector spaces - BEeKTOpHOE ITPOCTPAHCTBO

inner product - ckamgpHOE MPOU3BEJACHHUE, BHYTPEHHEE
Mpou3BeIeHHE (BEKTOPOB)

Norm - HopMma BeKTopa (PyHKIMOHANI, 3aJaHHbI HA BEKTOPHOM
MPOCTPAaHCTBE W 00OOMIAIOMINI MOHSATHE JUIMHBI BEKTOPa WM
a0COJIIOTHOTO 3HAYCHHS YHCIIA)

topology — Tomosorus

linear operators - nuneitHbIi orepaTop (0000IIeHHE TUHEHHOMN
YUCIOBOM (QyHKUMU (TouHee, (QyHKIMHM) Ha ciaydail Ooiee
00IIero MHOKECTBA ApPT'YMEHTOB M 3HAYCHUI

linear map (linear mapping, linear transformation, linear
function) - nmuHeliHOE OTOOpaXKeHNE

space of functions — ¢pyHKIMOHATEHOE TIPOCTPAHCTBO

Fourier transform - mpeo0pasoBanne ®ypre — omeparus,
COIOCTABIIAIOMAs  (PYHKUIMU  BELIECTBEHHON TIepeMeHHOU
Ipyryto (YHKIUIO BEIIECTBEHHON IEPEMEHHOM.

continuous - HenpepHIBHBIH, KOHTHHYAJIbHBIH, HEPa3pHIBHBIN
unitary - yHuTapHbIN; €MHAYHBIN; OJHOKPATHBIN

differential and integral equations — nuddepeHunansube 1
UHTErpalIbHBIC YPABHEHHSI

mathematical equation — maTemaTH4yeckoe ypaBHEHUE
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variable — mepemenHasi, mepeMeHHasi BETMYUHA

derivatives of various orders — mpou3BOIHBIE Pa3IHYHOTO
nopsiika

engineering — MHXXEHEPHOE JIEII0

econoMmIcs — SKOHOMHUKaA

biology — 6uomorus

Newton's laws (of motion) - 3akous! (aBrokeHus) HproToHa
equation of motion — ypaBHeHHe IBHXKEHHUS, THHAMHUYCCKOE
ypaBHEHHE

Set — MHOXXeCTBO

subset - nogMHOX€ECTBO

Lebesgue measure - eberosa mepa

Euclidean space - eBKIHI0BO MPOCTPAHCTBO; IPOCTPAHCTBO, B
KOTOPOM  MECTONOJOKEHHE KaKIOH TOYKH 33daH0 |
pPacCTOSHHUS MEXIy TOYKAMH BBIUHCISIOTCS Kak KOpPEHb
KBaJPAaTHBIA U3 CyMMBI KBaJIpaTOB pPa3sHOCTEW KOOpPAUHAT IIO
KaXIOMYy H3MEpeHHI0. B MaremaTHke paccMaTpHBalOTCS U
HECBKJIMIOBBI mpocTpancTBa (Non-Euclidean space), rae sto
MIPABUJIO HE BBITIOTHSETCS.

length - muHa; paccTosHUE; OTPE3OK; TOJITOTa,;

area — riorap;

volume — o6bem

Euclidean geometry — eBkinioBa reoMeTpust

interval — wHTepBaJN; NPOMEKYTOK BPEMEHH; OTpPE30K;
paccTosiHue

positive infinity and negative infinity — (monoxuTenbHas
0ECKOHEYHOCTh) U (OTpHUIaTeNIbHAs OECKOHEYHOCTB)

empty set — myctoe MHOKECTBO (MHOKECTBO, HE COJeprKalliee
HU OJIHOTO 3JICMEHTA)

counting measure - curratorias Mepa (Mepa, CocpeI0TOYCHHAsI
Ha MHOXXECTBE ILIEJIBIX YHCET U PaBHas JJIS KaXJIOrO U3 HHUX
EAMHUIIE)

-algebra (sigma-algebra) - -anreOpa (curma-anredpa), T.e.
anreOpa MHOXECTB, 3aMKHYyTasi OTHOCHTEJBHO OIEpaI[iu
cuétHoro oObenuHeHus. Curma-anreOpa uUrpaer BaKHEHUIIYIO
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pOJIb B TEOPUH Mephl U HHTErpayioB Jlebera, a Takke B TEOPUU
BEPOATHOCTEH.

countable — ucuucnsemsrii

union - oObeIUHEHHE MHOXECTB (CyMMa HMJIM COCAMHEHHE) B
TEOPHH MHOXECTB - MHOMKECTBO, COJepikaiiee B cede Bce
AJIEMEHTBI UCXOJIHBIX MHOYKECTB.

intersections - mepeceyeHne MHOXKECTB B TEOPHH MHOXECTB -
3TO MHOXXECTBO, KOTOPOMY IpUHAJUIEkKAT T€ M TOJIBKO Te
AJIEMEHTBI, KOTOpble OJHOBPEMEHHO MPHUHAANEKAT BCEM
JTAHHBIM MHO>KECTBaM.

complements - pa3HOCTb JIBYX MHOXECTB — 3TO TEOPETUKO-
MHO>KECTBEHHAsl oOllepauusi, pe3yabTaTOM KOTOPOW SIBISETCS
MHOJKECTBO, B KOTOPO€ BXOJAST BCE OJJIIEMEHTHI MEPBOIrO
MHO>KECTBA, HE BXO/SILIME BO BTOPOE MHOYKECTBO.
non-measurable sets — HencuucasieMbie MHOXKECTBA

axiom of choice - akcuomoii BbIOOpa Ha3bIBACTCS CIICAYIOIIEE
BBICKA3bIBAHUE TEOPUU MHOXKECTB: AJIsI BCSIKOTO cemeicrBa X
HEMYCTBIX MHOXECTB cymiectByeT ¢yHkuus f, koropas
KOKJOMY MHOJECTBY CEMEICTBA COINOCTAaBISIET OJUH U3
ANIEMEHTOB 3TOro MHOXxecTBa. DyHkums T HaszpiBaeTcs
¢byHKIMel BIOOpaA AJ1s 33JaHHOTO CEMeNCTRa.

numerical analysis - uucneHHblii aHanM3 — Hay4HOE
HaIpaBJICHUE, HW3Y4YaloOlllee AaNrOPUTMbl pEIICHHs 3ajad
HENpEephIBHOW MaTeMaTUKU (B OTJIWYME OT JAUCKPETHOU
maremartuku (discrete mathematics))

algorithm - anroput™ (porpamMma penieHns: MaTeMaTHIeCKUX
0o Ipyrux 3ajad,

NpEINNUCHIBAIONIAsl,  Kakue  JEUCTBUS W B KakKoW
MOCTIeIOBATEIbHOCTH ~ HEOOXOJUMO  MPEeNNnpuHATh  JUIs
MOJIy4eHus: TpeOyeMoro pe3ysbTara)

approximation — npuOIInKEeHNUE; anmnpoKCUMAIUS;
MPUOIN3UTENHHOE COOTBETCTBHE

symbolic manipulations (computer algebra, symbolic
computation or algebraic computation) - cuMBoOJIBHBIE
BBIUMCIIEHUSI ~ -3TO  mpeoOpazoBaHuss u  pabota ¢
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MaTeMaTHYeCKUMH pPaBCHCTBAMH ©  (QOpMyJTaMH Kak C
[OCJIEA0BATEIBHOCTBI0 CHMBOJIOB, KOMIIBLIOTEpPHas airebpa (B
OTJIMYUE OT YMCICHHBIX METO/OB) 3aHUMAETCA Pa3pabOTKON u
peanuzanueit AHAJIMTUYECKUX METOJI0B peLieHus
MaTeMaTHYeCKUX 3a7a4 Ha KOMITBIOTEPE M MPEANOJIaract, 4ro
UCXOQHBIE  JaHHBIE, KakK M  PE3YJIbTaThbl  PELICHHS,
cOpMyIMPOBAHBI B aHATUTHYECKOM (CHMBOJIBHOM) BH/IE.

discrete mathematics - guckperHass MaremMaTHKa OXBaThIBA€T
TaKWe HalpaBJIeHHs, KaKk KOMOWHATOPHBIA aHallu3, TEOPHUs

rpacos, Teopus YIPaBIISIOLINX CHUCTEM, Teopus
(GYHKIIMOHATIBHBIX CUCTEM, Kpunrtorpadus, TEOpHs
KOJUPOBaHUS, BEPOATHOCTHbBIE 3aa4u JTUCKPETHOMN

MaTeMaTHUKH, aJrOPUTMbl M  aHaIM3 HX  CIOXKHOCTH,
KOMOMHATOPHBIC U BBIYMCIUTEIBHBIC 3a/Ja9l TCOPUH YHCEN U
anreopsl

ordinary  differential equations -  OOBIKHOBEHHBIC
nuddepeHnuaibHbIe yYpaBHEHUS (oay) — 3TO
muddepeHManbHble ypaBHEHUS s (YHKIUM OT OJHOU
IIEPEMEHHOM.

celestial mechanics - MmexaHnka HeOECHBIX TET

numerical linear algebra — nuneiinas anredpa

stochastic  differential equation —  croxacTtuueckoe
muddepennmansHoe ypasHenue (CHY) — nuddepennmansuoe
ypaBHEHHE, B KOTOPOM OJMH WieH Win O0ojiee HMEIOT
CTOXAaCTHUYECKYIO TPHUPOAY, TO €CTh MPEJICTABISAIOT COOOU
CTOXaCTUYECKHH MpoIiecc (T.€. CIydalHbIN MpoIecc).

Markov chain — menr MapkOBa, T.e. HOCIIEIOBATEIbHOCTD
CIy4allHBIX COOBITHH C KOHEYHBIM MU CYETHBIM YHCIOM
MCXOJIOB, XapaKTePHU3YIOIIAsCS TEM CBOWMCTBOM, YTO, TOBODS
HECTpOro, npH (PUKCHPOBAaHHOM  HACTOSIIEM OymyIiee
HE3aBUCHMO OT MPOILIOTO.

calculus of variations — BapuarimoHHOE HCUHCIICHHE
extremized function - sxcrpemuzoBanHas QyHKIUS
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calculus — 1) ucuncnenue; nuddepeHranbHOe HCYUCICHHE;
UHTErpaibHOE HCUYHUCICHUE; 2) MAaTeMaTHYCCKHI aHaIu3
(yueOHasi AUCIUIUIMHA, pa3/ie] BbICIICH MaTEeMaTHKH )
harmonic analysis - rapmonn4eckuii aHaIN3

Fourier series - psx ®ypbe

geometric analysis — reoMeTpruyeckuii aHATN3

partial differential equation — quddepenumanpHoe ypaBHEHHE
B YaCTHBIX MPOU3BOIHBIX (YaCTHBIC CIy4ad TAKKe H3BECTHBI
KaK ypaBHEHHs MaTeMatuuyeckod ¢u3ukn, YMD) —
muddepeHmanbHoe ypaBHCHHE, COACPIKAIEe HEH3BECTHBIC
GYHKIIMM ~ HECKOJBKMX  TEPEMEHHBIX W  HMX  YacCTHBIC
POU3BO/THBIC.

Clifford analysis — ananu3 Kiauddopaa

non-standard analysis - HecTaHAapTHBIN aHAIN3

hyperreal numbers - runepsemiecTBeHHOE YHCIIO

rigorous treatment — rounas TpakToBKa

infinitesimals - 6eckoHeuHO Masas BelMYnHa

stochastic calculus — croxactudeckoe ucurciIeHue

set-valued analysis — anani3 MHOrO3Ha4HBIX (QYHKIIHUIT
multivalued function (multifunction, many-valued function,
set-valued function, set-valued map, point-to-set map, multi-
valued map, multimap) — wMHoro3HauHas GQyHKIUS —
0000mIeHre TMOHATUS (YHKIMH, JOMYyCKAaroIllee HAIUYUe
HECKOJIBKHX 3HAYCHUH (DYHKIIUH IS OTHOTO apryMeHTa
convex analysis — BBITYKIIbIi aHATH3

Einstein field equation - ypaBHeHus DiiHInTeiHa — ypaBHEHHE
IPaBUTALOHHOTO MOJIsI B 00IIIeil TEOpUH OTHOCUTEIBHOCTH,
CBSI3BIBAIOIINE MEXTYy COOO0M METPUKY HUCKPUBIEHHOTO
[POCTPAHCTBA BPEMEHH CO CBOMCTBAMH 3AIOIHSIOIICH ero
MaTepHH.
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Fractions

to do sums / to solve problems — pemaTs npuMepsl, 3a1a4H.
common denominator — oOuuii 3HaMeHaTEb.

The task is to reduce to the common denominator. — 3agaua —
MIPUBECTH K 00IIEMY 3HAMEHATEITIO.

difference — pasuocrs.

The difference of 15 and 10 is 5. — Pa3HoCTh nSATHAAIATH |
JECSITH — MSITh.

equation /r'’kwerz(e)n/ — ypaBuenue. Solve the equation. —
Pemnre ypaBHeHue.

improper fraction — nenpaBuibHas ApoOE.

“Improper fractions” are not an easy topic for him. —
«HermpaBuibHble 1poOu» — HEMPOCTasi TeMa JAJIsl HETO.

mixed fraction — cmemiannas apoOs.

He knows exactly what a mixed fraction is. — Ou TouHO 3Haer,
YTO TaKO€ CMEIIaHHAsI IPOOb.

numerator /'nju:ms rerta(r)/ — YUCTUTEb.

Numerator is the number above the line in a common fraction
showing how many of the parts indicated by the denominator are
taken. — Yucnurenb — 3T0 YKCI0 Ha JUHUEH MPOCTOH APOOH,
MOKa3bIBAIOIIEe CKONBKO YacTel, yKa3aHHBIX 3HAMEHaTeleM,
B34TO.

quotient /'kwauf(a)nt/ — yacTHOE (TIpH ICICHHUN ).

Quotient is aresult obtained by dividing one quantity by another.
—YacTHoe — 3TO 3HaYeHHE, MOTYYEHHOE MTYTEM JIEICHUS HEKOTO
qrcia Ha Ipyroe.

remainder — ocratox.

Remainder is the number that is left over in a division in which
one quantity does not exactly divide another — Ocratok — 310
YHCII0, KOTOPOE OCTAIOCh B pe3yJbTaTe JeNIeHHs], KOTria OJTHO
YHCIIO HE JISNIUTCS Ha Ipyroe 0e3 ocTaTka.

cube root of — kopenb KyOnUecKkuii u3.

Find the cube root of 15. — Haiinute xyOuueckuii KopeHs u3 15.
inequality / i1 'kwnoloti/ — HepaBeHCTBO.
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Inequality is the relation between two expressions that are not
equal. — HepaBeHCTBO — 3TO COOTHOIIECHHE MEKIY IABYMS
BBIPAXKCHUAMMU, KOTOPBIC HE ABJIAOTCA OAVMHAKOBBIMU.

equality /1’ kwolati/ — paBeHCTBO.

Equality is the condition of being equal in number or amount. —
PaBencTtBo — 71O NACHTUYHOCTH YHCjia UJIN BECIIMYUHBI.
mathematical sign — mareMaTH4eCKHii 3HAK.

Minus is an example of a mathematical sign. — Munyc — 310
IIpUMEP MATEMATHYCCKOI'0 3HAKA.

multiplication table — Tabiuma ymHOXeHUS.

Schoolchildren learn the multiplication table all over the world.
— IIIkoIbHUKY 110 BCEMY MUPY ydaT TaOJIUIy YMHOXKEHHUSL.
parentheses /pa'renfasis/ v round brackets —
KpYyTJibie/OBaJIbHBIC CKOOKHU.
Parentheses are widely used in mathematics. — Kpyrisie ckoOku
IOHUPOKO UCIIOJIB3YIOTCA B MATCMATHUKE.

right angle — npsimoit yros.
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