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BBEJAEHUE

N3menenue cuctemMbl BbICIIEro  0Opa3oBaHusi TpeOyeT pa3paboTKu
OPUHIMIIUAIBHO HOBBIX MOJAXOJOB K oO0ydeHuto B 1enoM. OOydyeHue
WHOCTPAHHOMY SI3bIKy OBLJIO M OCTaeTCsl COCTaBHOM YacThi0 (POPMHUPOBAHUS
OakanaBpa. By30BCkuii Kypc HHOCTPaHHOTO sI3bIKa HOCHT KOMMYHUKATHBHO-
OpPUEHTUPOBAHHBIN U MPOQPECCUOHAILHO-HATIPABICHHBINA XapaKTep.
Hacrosmee ydueOHO-MeToanueckoe mocodue "MHOCTpaHHBIN S3BIK (QHTIIMMCKUN
s3bIK) B cdepe npodecCHOHATbHOW KOMMYHHUKAlMU'" TMpeaHa3HAYeHO Jis
CTyneHTOB 1 Kypca, oOywaromuxcs 1Mo HampasieHuio mnoarotosku 01.04.02
«IIpukiagHas MaTeMaTuKa 1 HHPOPMATHUKAY
Hanpasnennocts  (mpodmib):  «MaremaTH4eckoe  MOJEIUpOBaHue» Y 4eOHO-
METOJIUYECKOE MOCOOME OPUEHTHPOBAHO HA CTYJEHTOB, BIAACIOIINUX AHTIMHCKUM
S3BIKOM B 00BEME MPOTrpaMMbl OaKkaiaBpuaTa.

JNuctnuminaa  «HOCTpaHHBIM s3Ik B cepe  mpodeccroHambHOU
KOMMYHUKALIUM» HUMEET NPaKTUKO-OPHUEHTHPOBAHHBIN XapakTep M IOCTPOEHA C
Y4E€TOM MEXIMCUUIIMHAPHBIX CBSI3€H, B IEPBYIO OYEpElb, 3HAHWI, HABBIKOB U
YMEHHUM, NpUOOpEeTaeMbIX CTYIAEHTAaMH B TMPOLIECCE M3YyYEHUS COLMAIbHBIX
JUCHUIUIMH ¥ TUCUUIUIMH TPO(ECCHOHATBHOTO 1IUKIIA.

Ienp Kypca — NOBBIIIEHUWE HCXOJHOTO YPOBHS BIIAJICHHWS HHOCTPAHHBIM
A3BIKOM, JOCTUTHYTOTO Ha MpEAbIAYILIEH CTyleHW oO0pa3oBaHUs, U OBJIAJCHUE
CTYJ€HTaMH HEOOXOJMMBIM M JIOCTaTOYHBIM YPOBHEM KOMMYHUKATHBHOM
KOMIIETEHLIUH [JIs1 PEIIECHUs COLMAIbHO-KOMMYHHMKATUBHBIX 337a4 B Pa3JIMYHBIX
o0nacTsx OBITOBOM, KyJbTYpHOW, MPO(PECCUOHATBHON M HAy4YHOM NEATEIbHOCTH
npyu oOLIEHUMH ¢ 3apyOeKHBIMH MAapTHEPAMHU, a TaKXKe JJs JajdbHEHIIEero
camoo0Opa3oBaHus. M3yueHrne HHOCTPaHHOTO A3bIKa MPU3BAHO TAKKE O0ECIEUHTH:
MOBBIIICHUE YPOBHS YYEOHOW aBTOHOMHUHM CHOCOOHOCTH K CamMo00pa30BaHUIO;
pa3BUTHE  KOTHUTUBHBIX W HCCIENOBATEIbCKUX  YMEHUMH;  pa3BUTHE
MHGOPMALIMOHHON KYJbTYPBI; PACIIMPEHUE KPYyro3opa U TMOBBIIIEHUE 0OIIei
KyJbTYpPBbl CTYAEHTOB; BOCHHUTAHUE TOJEPAHTHOCTU M YBAXKEHHS K JYXOBHBIM
LIEHHOCTSIM Pa3HbIX CTPaH U HAPOJOB.

3agaum:

- ONpEeNEeTUTh 0COOCHHOCTU (DYHKIIMOHUPOBAHUSI (POHETHUECKUX, JTEKCHUKO-
IrpaMMaTHYECKUX, CTWIMCTHYECKMX W COLMOKYJBTYPHBIX HOPM pOJHOIO U
MHOCTPAHHOTO S13bIKOB B pa3HBIX c(hepax peueBOil KOMMYHUKALUU;

- (¢opMUpOBaTh y CTYJICHTOB HEOOXOJMMBbIE HABBIKU NMPO(HECCHOHATHLHOTO
OOI1IeHHS] HA UHOCTPAHHOM SI3BIKE;

- Hay4YuTh OOy4YaeMbIX aHAJIU3UPOBATH, 0000IIATH M OCYIIECTBIATH OTOOP
uH(poOpMalMU Ha SA3BIKOBOM U KyJbTYPHOM YPOBHSX C IEJbI0 OOecredeHus
YCHEIIHOCTA  Tpoliecca  BOCHPHUATHUS,  BBIPAXEHUS U BO3ICHCTBUA B
MEXKYJIBTYPHOM U COIIMAIbHOM OOIIIEHUU.

B pesynbraTe OcBOCHUSI NUCHUIUIMHBI «HOCTpaHHBIN SA3BIK» (AHTIUHACKUI
A3BIK) Y BBITYCKHUKA (POPMHUPYIOTCS YHUBEPCAIBHBIE KOMIIETEHIINH:
YK-4
3HaTh:
— CJIOBOOOPA30BaTENIbHYIO CTPYKTYPY OOIIEHAYYHOrO U TEPMHHOJIIOTHYECKOTO CII0S



TEKCTa MO0 CHEUUAU3alMU, JIEKCUKY JIeJIOBOr0, HAIMOHAJIbHO-KYJIBTYPHOTO
OOIIEHUS;
JEKCUYECKU MHHUMYM HHOCTPAHHOTO sI3bIKa OOIEro M mpodecCHOHaIbHOTO
XapakTepa;
YMmers:
—paboTtarb Cc TpodecCHOHANBHONW JUTEPaTypOll Ha HWHOCTPAHHOM S3bIKE B
MEYaTHOM M DJEKTPOHHOM BHJ€, T.€. OBJAJETh BCEMU BHJIAMH YTCHUS
(mIpoCcMOTPOBOT0O, 03HAKOMUTEIBHOTO, H3YYaIOIEro, IOUCKOBOIO);
o0marbCcsi ¢ 3apyOeXKHBIMH KOJUIETaMH HAa OJIHOM W3 HMHOCTPAHHBIX SI3BIKOB,
OCYIIECTBIISTh IEPEBOJT TPO(PECCHOHATBHBIX TEKCTOB
Baaners:

— — HaBbIKaMU  MPOPECCUOHATIBHO-OPUEHTUPOBAHHOIO  MEPEeBOJA  TEKCTOB,
OTHOCSIIIINXCS K PA3JIMUYHBIM BH/IaM OCHOBHOM NMPO(PECCHOHATBLHOMN JesTETbHOCTH.
- KYJIbTYpON MHOSI3bIYHOM YCTHOM U TMCbMEHHOW PEYH.
YK-5
3HaTh:
— IpaMMAaTUYECKHE  OCHOBBI ~ WHOCTPAHHOTO  f3bIKa,  OOECIIEYUBAIOIINE
KOMMYHHUKAIMIO OOIero u mnpodeccCuOHaIbHOTO XapakTrepa 0€3 HCKaKeHUs
CMBICJIa TPU MUCbMEHHOM M YCTHOM OOIICHUH;
— (hoHETHYECKUE, TpPaMMAaTUYECKUE€ U JIEKCMUYECKHE CTPYKTYpbl YCTHOW U
MUCHbMEHHOM PeUH B OMPEICTICHHOM 00BhEME;
Ymern:
— 00mIaThCcsl ¢ 3apyOeKHBIMU KOJIJIETAaMU HAa OJTHOM W3 WHOCTPAHHBIX SI3BIKOB,
OCYILECTBIISITH IEPEBOJ] MPOPECCHOHATILHBIX TEKCTOB;
Baaners:

— HaBbIKAMU PA3rOBOPHONM pEUYM HA OJHOM M3 HHOCTPAHHBIX SI3BIKOB U
poeCcCHOHATEHO-OPUEHTUPOBAHHOTO  TEPEeBOJIa TEKCTOB, OTHOCSIIMXCS K
pPa3TUYHBIM BHIaM OCHOBHOM MpodhecCUOHATBHOM eI TeTLHOCTH.
IIpomesicymounwiii KOHmMpo.b
B TeueHne cemecTpa HMMEET MECTO MNPOMEKYTOUHBIM KOHTPOJb, KOTOPBIN
oCymIecTBIsIeTCsl 3 pa3a B ceMecTp B (opMe MUATEPMOB, IPOBOJUMBIX B KOHIIE
KaXXJIOr0 MECSa U COCTOSIIUX U3:

® JeKcUKo-rpamMmaTudeckuii Tect (60 myHKTOB, Bpemsi BbimojHeHus - 80
MUH.). Bkirodaer 3amaHusi Ha TPOBEPKY TEKYIIErOo JEKCHUYECKOTO U
rpaMMaTHYE€CKOTO MaTepHaia.

e TecT no ureHuto (15 myHkTOB, BpeMs BbinosiHeHus - 60 muH.) IIpoBepsier
YMEHUE CTyJCeHTa TOHATh OOIIee CoJAepXKaHUE, HEKOTOphIe [eTaau W
CTPYKTYpY TEKCTa.

e KoJUTOKBUYM (15 myHKTOB 1151 00Cy)enus — 80 MuH.). Bxitouaer Tembl u
BOIIPOCHI, MPONIEHHBIE 32 MECSII.

e scce B popme paccyxkaenus. (Oowvem - 150 ciioB, Bpems BoinojiHeHus - 80
MUH.) OnpenenseT yMeHue CTyIeHTa pa3BepHYTO U3j1arath CBOK MBICIbH HA
AHTJIMACKOM SI3BIKE.

® BONPOCHI, IPOIICHHBIE 32 MECSIII.



e scce B popme paccyxkaenus. (O6wvem - 150 cnos, Bpems BeimonaHeHus - 80
MuUH.) Onpenenser yMeHue CTyJIeHTa pa3BepHYTO U3j1arath CBOK MBICIH HA
AHTJIUHCKOM SI3BIKE.

Coneprxanue 00yueHus

The Real-Number System. The Field and the Order Axioms. Rational
and Irrational Numbers. Signed Numbers. Types of Fractions. Addition and
Subtraction.  Multiplication and Division. Natural Numbers. What are
Imaginary Numbers? Numbers and Fundamental Arithmetical Operations.
Counting and Numbers. Calculus.

TpynoemkocTs, 3.e. 6
dopmbI OTUETHOCTH 2 ceMecTp — SK3aMeH



UNIT 1

NUMBERS

He.]'[b SAHATHUA: PA3BUTUC JICKCHYCCKHUX HABBIKOB; IIOBTOPCHUC I'PAMMATHYCCKOT'O
Marcpuajia, pa3sBUTHUC M COBCPIICHCTBOBAHHNC HABLIKOB pa60TBI 10 TCKCTYy CO

CJI0BapcCM.

Opranusannonnasi popma 3aHATHS: KOMOMHUPOBAHHOE MTPAKTUYECKOE 3aHSITHE.

Banatm 3aHsaTHA: O3HAaKOMJICHHE C HOBOM JIEKCUKOM IIO TCMC, Pa3BUTUC U
COBCPIICHCTBOBAHNC HABBIKOB YTCHHUA TCKCTAa C LCJIbIO JCTAJIBHOI'O INTOHMMAHUA

COOCpKaHUA.

BASIC TERMINOLOGY

9658 — ABSTRUCT NUMBER — orBi/1eueHHOE YHC/I0

- A FOUR - FIGURE NUMBER - ueThipex3HauHOE YHCIIO
9 — thousands — TeIcsiun
6 — hundreds — coruu
5—tens — JIECATKHU
8 — units — €IMHULIBI
5 KG. - CONCRETE NUMBER — nmeHoBaHHOE 4HCIIO

2 - CARDINAL NUMBER — koJn4yecTBeHHOE YHCJIO

2™ - ORDINAL NUMBER - nopsizkoBoe 4mcio

+5 -POSITIVE NUMBER - nojyioxuTeIsHOE YUCIIO
-5 - NEGATIVE NUMBER - otpunareiapHoe 4ucio

a, b, c... - ALGEBRAIC SYMBOLS - anredpanyeckie CHMBOJIBI

31/3 - MIXED NUMBER - cMmemanaoe uucio
3 - WHOLE NUMBER (INTEGER) - tienoe uucio
1/3 - FRACTION — npo0b

2,4,6,8 - EVEN NUMBERS — yernslie uncmna
, 3,5 7 -0ODDNUMBERS — »Heuernsie uncia
, 3,5 7 -PRIME NUMBERS — npocteie uncia

1

2,3,

3+2-1 - COMPLEX NUMBER — komImieKkcHOE 4riciio
3 - REAL PART — nelicTBUTEIBHOE YHUCIIO
2-1 - IMAGINARY PART — MauMMas gacts

2/3 - PROPER FRACTION — npaBuibHas Apo0Ob

2 -NUMERATOR — unciaurens

3 -DENOMINATOR - 3nameHnatens

3/2 - IMPRORER FRACTION — nenpaBuibHas 1po0b




ACTIVE VOCABULARY OF TEXT 1

to assume IIPEAIIoJIararh
completeness axiom  |akcuoMa 3aBEpIICHHOCTH
concept [IOHATHE, KOHLIEIIT
to contain COJICPIKATh
convenience yI00CTBO
to fall (fell, HOPA3ICIIATHCS, PaciaiaThCs Ha
fallen) (into)

field axiom aKCHOMa I10JIA
to indicate yKa3bIBaTh

integer LIEJIOE YMCIIO

to introduce BBOJIUTH

irrational VpPaAIMOHATHHBINA
mathematical MaTeMaTHYECKUI aHaIIN3
analysis

nonempty HEITyCTOU

notation cHCTEMA 3aITUCH

order axiom aKCHOMa IopsIJIKa
property CBOWCTBO

rational paroHaIbHBIN

real number JIEUCTBUTEIHHOE YHCIIO
to refer (to) CCBLIATHCS Ha

quotient 4acTHOE

to satisfy yJIOBJICTBOPSITH

set MHO>KECTBO

subset [TOJIMHOYKECTBO

undefined HEOTPE/ICIICHHBIH

TEXT 1

INTRODUCTION TO THE REAL - NUMBER SYSTEM

Mathematical analysis studies concepts related in some way to real numbers,

so we begin our study of analysis with the real number system.

Several methods are used to introduce real numbers. One method starts with the
positive integers 1, 2, 3... as undefined concepts and uses them to build a larger
system, the positive rational numbers (quotients of positive integers), their negatives,
and zero. The rational numbers, in turn, are then used to construct the irrational
numbers, real numbers like V2 and =, which are not rational. The rational and

irrational numbers together constitute the real number system.




Although these matters are an important part of the foundations of mathematics,
they will not be described in detail here. As a matter of fact, in most phases of
analysis it is only the properties of real numbers that concerns us, rather than the
methods used to construct them.

For convenience, we use some elementary set notation and terminology. Let S
denote a set (a collection of objects). The notation X € S means that the object x is in
the set, and we write X ¢ S to indicate that x is not in S.

A set S is said to be a subset of T, and we write S < T, if every object in S is

also in T. A set is called nonempty if it contains at least one object.
We assume there exists a nonempty set R of objects, called real numbers, which
satisfy ten axioms. The axioms fall in a natural way into three groups, which we
refer as the field axioms, order axioms, completeness axioms (also called the upper-
bound axioms or the axioms of continuity).

NOTE! X e S isread "x belongsto S"
X ¢ S isread "x doesn't belong to S"
ScTisread "Sisasubsetof T"
V2 is read "the square root of two"
n 1s read "pi" [pai]

EXERCISES

I. Pronounce the words correctly:
analysis, related, mathematical, integer, method, undefined, although,
foundation, described, object, notation, terminology, at least, assume, completeness,
natural, refer, constitute, certain, convenience, elementary, property, matter of fact,
axiom, field, order, completeness, group, refer, concept, quotient

Il.Revise the four forms of the following verbs. Say which of them
are regular and which - irregular ones:

to study, to relate, to begin, to use, to define, to construct, to describe, to denote,
to mean, to say, to exist, to fall, to call, to satisfy.

I11. Change the following sentences from the Active Voice into the

Passive Voice

1. We study mathematical analysis.
We use these numbers in algebra.
We won't use negative numbers in arithmetic.
They will describe this system in the 4™ chapter.
We'll begin our study with some concepts.
S denotes a collection of objects.
We'll construct irrational numbers with the help of rational numbers.

Noga~WN




IV. Read and translate the following sentences into Russian paying special
attention to the used grammar forms

1. This science studies concepts related in some way to real numbers.

These methods are used to introduce real numbers.

The rational and irrational numbers constitute this number system.

We shall take these numbers as undefined objects satisfying certain axioms.
A set S is said to be a subset of T.

ok wn

V. Give the Russian equivalents of the following English words and word
combinations:

1. notation; 9. a quotient;

2. real numbers; 10. a concept;

3. real - number system; 11. a set;

4. integer; 12. a subset;

5. arational number; 13. a nonempty set;

6. an irrational number; 14. an object;

7. apositive number; 15. zero;

8. anegative number; 16. a square root;

VI.  Give the English equivalents of the following words and word

combinations

CI/ICTCMa I[GﬁCTBI/ITGJIBHBIX 4qrCCil, HCOIIPCACICHHOC IIOHATHUC, HCIIYCTOC
MHOXKECTBO, CUCTEMA 0603HaLIeHI/I}I MHOXXECTBA, PAalUOHAJIbHBIC qHciJiia,
HppalrOHaJIbHBIC qHuciJiia, ITOJIOKUTCIIBHBIC qHuciJiia, OTpHULATCIIbHBIC qucJiia,
MAaTEMATHUECKUN aHAIN3.

VII.  Given certain definitions. Your task is to determine what notion is

defined. Follow the pattern
Pattern: A fraction whose numerator is greater then denominator. It is an

improper fraction.

1) anumber that is less than zero;

2) anumber that is greater than zero;

3) a positive and a negative whole number;

4) a number that consists of a whole part and a fractional part;

5) a fraction whose numerator is less than denominator;

6) a number that is neither negative nor positive;

7) letters (a, b, c ... ) which are used in algebra;

8) the system which is constituted by rational and irrational numbers;

9) a collection of objects.

VIII. General understanding.

1. What does mathematical analysis study?

2. What numbers are used to construct the irrational numbers?
3. What numbers constitute the real - number system?

4. What set is called the set of real numbers?



5. How many groups do axioms, which are satisfied by natural numbers, fall
into?

6. What is a nonempty set? Give the examples of nonempty sets in
everyday life.

7. When can a set be a subset of another set?

8. What does a notation X € S mean?

IX. Translate the sentences into English

1. B 37101 cucTeMe HCIOb3YIOTCS MOJI0KUTENBHBIE U OTPULIATENBHBIEC YHCTIA.

2. TlonoxxuTenbHbIC M OTpUIIATEIBHBIC YUCIIA TIpeacTaBieHsl (t0 represent)
OTHOUIEHUSAMU LENBIX TIOJIOKUTEIBHBIX YUCEN.

3. PaniionanbHbple 4ucia, B CBOIO OYEpPEb, UCHOJIB3YIOTCS AJIS CO3JaHMs
UPPaLMOHAIBHBIX YUCEN.

4. B COBOKYNHOCTM palMOHaJIbHBIE W HWppPALMOHAIBHBIE 4YHUCIA
COCTABJISIFOT CUCTEMY JIEUCTBUTENIBHBIX YHCEIL.

5. MaremaTuueckuil aHalu3 — 3TO pas3fe]l MaTeMaTHKH, H3y4Yarollui
(YHKUIMU U TIPEJEbl.

6. MuOoXecTBO X SBIseTCA TOJMHOXECTBOM JIPYyroro MHoOXkecTtBa Y B
TOM CJIy4yae, €CJIM BCE DBJEMEHTBl MHOXECTBa X OJHOBPEMEHHO SBISIOTCS
AJIIEeMEHTaMH MHOXECTBA Y.

7. AKCHOMBI, YJOBJIETBOPSIOIINE MHOXKECTBY JEHCTBHUTENIbHBIX YHUCEN,
MOYHO YCJIOBHO Pa3/ICJIATh HA TPU KATETOPUH.

X. Translate the text into English

Jlns BBemeHHMS JACHCTBUTEIBHBIX YHCEI B MaTE€MaTHKE MPUMEHACTCS
HECKOJIbKO  MeTojoB. OIuMH  MeToJ  3aKio4yaeTrcss B YHOTPEOJICHUH
MOJIOKUTENIBHBIX IEIbIX YUCEN, TakuX, Kak 1, 2, 3 ... B BUJI€ HEONpPEACICHHBIX
MOHSATUM, OHU MCHOJB3YIOTCS, ISl MOCTPOEHUsI OOJbIIEH CHUCTEMBbI, a UMEHHO
CHUCTEMbI MOJIOKUTEIBHBIX IIEJIBIX YHCE (YaCTHBIX IMOJIOKHUTEIbHBIX IIEJIBIX), MX
OTpULIATENIbHBIX 3HAa4eHUW U HyJss. B CcBOW ouepenb, palMoOHAJIbHBIE YHCIA
UCTIOJB3YIOTCSL 3aT€M i1 CO3/IaHUSl CUCTEeMbl JEHCTBUTEIBHBIX 4YHCEN, HE
SBJISIIOIIUXCS ~ pallMOHAIBHBIMU, TaKHUX, Kak V2 wim  m. Cucremsl
pallMOHAJIbHBIX M HPPALMOHAIBHBIX YHCET BMECTE COCTABJISIOT CHUCTEMY
JICUCTBUTEIILHBIX YHCE]L.

Xl.  Translate the definitions of the following mathematical terms:

1. mathematics - the group of sciences (including arithmetic, geometry,
algebra, calculus, etc.) dealing with quantities, magnitudes, and forms, and
their relationships, attributes, etc., by the use of numbers and symbols;

2. negative - designating a quantity less than zero or one to be subtracted;

3. positive - designating a quantity greater than zero or one to be added,;

4. irrational - designating a real number not expressible as an integer or
as a quotient of two integers;



5. rational - designating a number or a quantity expressible as a quotient of
two integers, one of which may be unity;

6. integer - any positive or negative number or zero: distinguished
from fraction;

7.quotient - the result obtained when one number is divided by an
other number;
8. subset - a mathematical set containing some or all of the elements of
a given set
9. field - a set of numbers or other algebraic elements for which arithmetic
operations (except for division by zero) are defined in a consistent manner to yield
another element of a set.
10.order- a) an established sequence of numbers, letters, events, units,
b) a whole number describing the degree or stage of complexity
of an algebraic expression;
c) the number of elements in a given group.
(From Webster's New World Dictionary).

XIl. Match the terms from the left column and the definitions from the
right column:
negative |Designating a number or a quantity expressible as a quotient of two
integers, one of which may be unity

positive |a set of numbers or other algebraic elements for which arithmetic
operations (except for division by zero") are defined in a consistent
rational |designating a quantity greater than zero or one to be added

Irrational {the number of elements in a given group

order designating a real number not expressible as an integer or as a
quotient of two integers

quotient {a mathematical set containing some or all of the elements of a given set

subset |a quantity less than zero or one, to be subtracted

field any positive or negative number or zero: distinguished from fraction

order [the result obtained when one number is divided by another number

XIII. Discussing problem “Introduction to the real-number system”.



ACTIVE VOCABULARY OF TEXT 2

addition CII0KEHHUE

associative aCCOLIMaTUBHBII

commutative |KoMMyTaTUBHBIN

to derive BBIBOJIMTb, [T0JIy4aTh, U3BJIEKATH (O 3HAHHM)

distributive  |nucTpuOyTHUBHBII
to establish YCTaHOBHUTb

to exist CYIIECTBOBATh
independent  |He3aBUCHMBIH
inequality HEPABEHCTBO
multiplication |ymHoxeHue
negative OTpHIIATEITHHBIN

nonnegative  |HEOTPUIATEIBHBIN (HOAOHCUMENLHBII UTU
\pasmblil HYi0)

positive TI0JIO’KUTEIIBHBIN

product TIPOU3BEICHNE

reciprocal oOpartHasi BETMYMHA

relation OTHOIIICHUE

simultaneous |ogHOBpEMEHHbII

statement YTBEPKIIEHUE

sum cymMMa

symbolism CHCTEMa CUMBOJIOB
TEXT 2

THE FIELD AND THE ORDER AXIOMS

Along with the set R of real numbers one can assume the existence of two
operations, called addition and multiplication, such that for every pair of real
numbers x and y the sum x+y and the product xy are real numbers uniquely
determined by x and y satisfying the following axioms. (In the axioms that appear
below X, y, z represent arbitrary real numbers unless something is said to the contrary.):

Axiom 1. x + y =y + X, Xy = yx. (commutative law).

Axiom 2. x + (y + 2) = (x +y) + z, x(yz) = (Xy)z (associative law).

Axiom 3. x(y + z) = xy + xz (distributive law).

Axiom 4. Given any two real numbers x and y, there exists a real number z such
that x + z =y. This z is denoted by y — z; the number x — x is denoted by 0. (It can be
proved that 0 is independent of x). We write — x for 0 and call — x the negative of x.

Axiom 5. There exists at least one real number x = 0. If x and y are two real
numbers with x =0, then there exists a real number z such that xz =y. This z is denoted
by y / x; the number.



x [ x is denoted by 1 and can be shown to be independent of x. We write x-7 for
1/xifx =0, and call x-? the reciprocal of x.

We also assume the existence of a relation > which establishes an ordering
among the real numbers and which satisfies the following axioms:

Axiom A: Exactly one of the relations x =y, x <y, x >y holds.

NOTE. x >y means the same as y < x.

Axiom B: If x <y, then for every zwe havex =z <y =7z

Axiom C: If x>0andy >0, then xy > 0.

Axiom D: Ifx>yandy >z, thenx >z

NOTE. A real number x is called positive if x > 0, and negative if x < 0. We
denote by R + the set of all positive numbers and by R - the set of all negative
numbers.

From these axioms we can derive the usual rules for operating with
inequalities. For example, if we have x <y, then xz <yz if z is positive, whereas xz >
yz if z is negative. Also if x >y and z > w where both y and w are positive, then xz >
yW.

NOTE. The symbolism x <y is used as an abbreviation for the statement:

“x<y’or‘x=y".

Thus we have 2 <3 since 2 < 3; and 2 <2 since 2 = 2. The symbol > is similarly
used. A real number x is called nonnegative, if x > 0. A pair of simultaneous
inequalities such as xy, yz is usually written more brieflyasx <y <z.

NOTE! x >y isread "x is greater than y"
X <y isread"xis less than y"
x =0 isread "x is equal to zero"
x <y isread "x is equal or less than y"
X<y<z isread "y is greater than x but less than z"
Xy isread "xtimesy" or "x multiplied by y"

EXERCISES

I. Pronounce the words correctly:

Existence, positive, negative, following, relation, rule, inequality, derive,
both, abbreviation, call, satisfy, number, hold, nonnegative, briefly, distributive,
associative, commutative, independent, some, appear, determine, set, nonnegative,
inequality, statement, simultaneous, symbolism, abbreviation, pair, multiplication,
addition, reciprocal, field axiom, order axiom, similarly, contrary.

1. Give the Russian equivalents of the following English words and
word combinations:

1. areal number 7. reciprocal

2. the set of positive numbers 8. for operating with inequalities
3. anonnegative number 9. commutative law

4. to derive the wusual rules for 10.associative law




operating 11.distributive law
5. an abbreviation for the statement 12.simultaneous inequality
6. the existence of a relation

I11. General understanding:

1. How can one define the term "relation"?

2. What do the commutative laws for operations of addition and
multiplication say?

3. What way is the negative of a real number x denoted ?

4. What is a reciprocal of a real positive number x?

5. What do axioms A, B, C, and D given in the text say?

6. What real number is called positive?

7. What real number is called negative?

8. What rules can one derive from axioms A, B, C, and D for a set of
real numbers?

9. What is a nonnegative real number?

IV.  Agree or disagree with the following statements. If you agree
start your answer with "I agree™. If you don't agree start your answer
with "I disagree (I don't agree)™:

1.A real number x is called positive if x > 0, and it is called negative
if x<O.

2.A real number x is called nonnegative if x - 0.

3.The existence of a relation > satisfies the only axiom: If x <y, then
foreveryzwe havex +z <y +z.

4.The symbol > is used similarly as the symbol <.

V. Translate the following sentences into English:

1. JIelcTBUTENIbHOE YMCIO X Ha3bIBACTCS  MMOJIOKHUTENbHBIM,  €CIU
BBINIOJIHSIETCS OTHOWIEHHE X > (), W OTPULATENIBHBIM, €CJIH BBIIOJHAETCS
oTHoumeHue x < 0.

2. JlaBaiiTe MpEINONIOKHUM, UYTO CYIIECTBYET OTHOIICHHE >, MPU KOTOPOM
YCTaHABIMBAETCA  YNOPSAOYEHHOCTh MEXKIy JCHCTBUTEIBHBIMM  YHUCIAMH,
Y KOTOPOE YIAOBJIETBOPSET PALY AKCHOM, HAIIPUMED, AKCUOMAaM TOPSIKa.

3.CuMBOJI, IPUMEHSAEMBIN B JAHHOM ITPUMEPE, UCIIOJIB3YETCSA TOUHO TAKUM KE
CIIOCOOOM, KaK ¥ MPeIbIAYIINNA CUMBOJL.

4. MHOXECTBO BCE€X MOJIOKHUTEIBHBIX 4YHCeNl 0003Hadaercs MpU MOMOIIU
cuMBosia R+, a MHOXKECTBO BCEX OTPHUIATENbHBIX YHUCEN - MPU TOMOILHU
cumBoJa R-.

5.0T0 yTBEpKACHUE HE YJIOBJIETBOPSIET HHU AaKCUOME TOpSIKA, HHU
aKCHOME 3aBEPIICHHOCTH.

6.CymectByeT, Mo KpailHe Mepe, OAHO YHCIO X, KOTOpPOE€ HE paBHO
HYJTIO.

7. JIeICTBUTEIIBHOE YHUCIIO X HA3bIBAETCSl HEOTPULATEIBHBIM B TOM Ciydae,
€CJIM BBIIIOJIHAETCS HEPABEHCTBO X > ().




8. CormacHo KOMMYTATHUBHOMY 3dKOHY CJIOKCHHA, OT IICPCCTAHOBKU MCECT
cjlaracMbIX UX CyMMa HE MCHACTCA.

VI. Translate the text into English:

[Ipenmnonoxum, 4To JUIsi MHOXECTBA 4Mced R CyIIEeCTBYIOT JBE OIEpalui,
Ha3bIBa€MbI€ CJIO)KEHHMEM U YMHOXEHHEM, Takuhe, 4YTo Yy Jo0oi mapsl
JEUCTBUTENIBHBIX YHCEJ X M ) CyMMa M IPOU3BEICHHE TaKXKE SBIIIIOTCS
JNEWCTBUTEIBHBIMA YHUCJIaMHU, YJIOBIETBOPSIOIMMH CIEAYIOIIUM aKCUOMaM:
aKCMOME KOMMYTaTHMBHOI'O  33aKOHA, AaKCHMOME aCCOLMAaTHBHOIO  3aKOHa U
aKCOME TUCTPUOYTUBHOI'O 3aKOHA.

JIMCcTprOYTHBHBIN 3aKOH TJIACUT, YTO MMPOU3BEACHUE JICHCTBUTEIBHOIO) YUCTIA X
U CyMMBl JEVCTBUTEIBHBIX YUCEI y M Z PAaBHO CYMME JBYX IIPOW3BEICHUU:
IIPOM3BEACHNAS JNEUCTBUTENBHBIX YHMCEI X W ), W INPOU3BEICHUS JIEHCTBUTEIIBHBIX
YUCEN X U Z.

VII. Discussing problem ""The field and the order axioms.

ACTIVE VOCABULARY OF TEXT 3

average cpenHssi BenuyMHa (CpenmHee
3HAYCHHUE)

to be familiar (with)  |mo3HakomuTECS €

to contradict IPOTHBOPEYUTH

contradiction TIPOTHBOPEUC

to denote 0003HaYaTh

elementary DJICMEHTAPHBIN

equation ypaBHECHUE

factor MHOXXHUTEIb, (DAKTOP

factorization pa3ioKeHNE Ha MHOKUTEIH

to imply nojipa3symMeBaTh

in common o0t

infinitely OECKOHEYHO

irrationality UPPAIMOHAIBHOCTD

to lie between pacrosiaraTbCsi MEXKIy

multiple KpaTHOE YHCIIO

to note [IOMHUTb, UMETH B BULY

to obtain HOJTy4aTh

ordinarily 0OBIYHO, OOBIKHOBEHHO

perfect square aOCOFOTHBIN, TOJTHBIA KBapaT

proof JI0Ka3aTeIbCTBO

to prove JIOKA3bIBATh

side CTOpOHA (B ypaBHCHUH)




square KBaJlpat, KBaIPATHBII
to suppose MPEANOIaraTh

TEXT 3
RATIONAL AND IRRATIONAL NUMBERS

Quotients of integers a/b (where b0) are called rational numbers. For example,
1/2, -7/5, and 6 are rational numbers. The set of rational numbers, which we denote
by Q, contains Z as a subset. The students of mathematics should note that all the
field axioms and the order axioms are satisfied by Q.

We assume that every student of mathematical department of universities is
familiar with certain elementary properties of rational numbers. For example, if a
and b are rational numbers, their average (a + b)/2 is also rational and lies between a
and b. Therefore between any two rational numbers there are infinitely many rational
numbers, which implies that if we are given a certain rational number we cannot
speak of the "next largest™ rational number.

Real numbers that are not rational are called irrational. For example, e, &, e are
irrational.

Ordinarily it is not too easy to prove that some particular number is irrational.
There is no simple proof, for example, of irrationality of e». However, the
irrationality of certain numbers such as V 2 is not too difficult to establish and, in fact,
we can easily prove the following theorem:

If n is a positive integer which is not a perfect square, then \n is irrational.

Proof. Suppose first that i contains no square factor > |. We assume that \n is
rational and obtain a contradiction. Let Yn = a/b, where a and b are integers having no
factor in common. Then nb” = a and, since the left side of this equation is a multiple
of n, so too is a°. However, if a* is a multiple of n, a itself must be a multiple of n,
since n has no square factors > 1. (This is easily seen by examining factorization of a
into its prime factors). This means that a = cn, where ¢ is some integer. Then the
equation nb® = a* becomes nb? = ¢’ or b” = nc®. The same argument shows that b
must be also a multiple of n. Thus a and b are both multiples of n, which contradicts
the fact that they have no factors in common. This completes the proof if n has no
square factor > 1.

If n has a square factor, we can write n = m?k, where k > 1 and k has no square
factor > 1. Then Vn = mVk; and if \n were rational, the number Vk would also be
rational, contradicting that was just proved.

a/b is read "a over b"

b0 is read "b is not equal to zero"
NOTE! 1/2 is read "one second"

-7/5 Is read "minus seven fifth

(a+b)/2 is read "a plus b divided by two"
e” is read "e to the power 1"’




EXERCISES

I. Pronounce the words correctly:

Quotient, integer, rational, example, should, familiar, certain, property,
average, therefore, infinitely, imply, irrational, ordinarily, multiple, quotient,
side, argument, common, proof, contradlctlon factor, square, irrationality,
theorem, establish, prove.

1. Give the Russian equivalents of the following English words and
word combinations:

1. field axiom 7. factorization

2. order axiom 8. perfect square

3. average 9. irrationality

4. properties 10. rational number
5. equation 11. irrational number
6. multiple 12. quotient

I1l.  Give the English equivalents of the following Russian words and
word combinations:

OTHolIEHUST 1IEIbIX, MHOXUTEb, AOCONIOTHBIA KBaJpaT, akcuoMa IOpsIKa,
pPas3IOKCHUEC Ha MHOXUTCIIM, YPAaBHCHHC, 4YaCTHOC, palHOHAJIbHOC YHCIIO,
DJIEMEHTApPHBIE CBOMCTBA, ONPEAECIECHHOE PAUUOHAIBHOE YHCIIO, KBAaJpPaTHbIM,
IIPOTUBOPEYHE, I0Ka3aTeIbCTBO, CPEIHEE (3HAUCHUE).

IV. Put some special and alternative questions to the following
sentences:

1. Quotients of integer are called rational numbers.

2. The set of rational numbers contains Z as a subset.

3. The students of mathematical faculties reader should remember that
all the field axioms are satisfied by the set Q.

4. Between any two rational numbers there are infinitely many rational
numbers.

5. The same argument shows that b must be also a multiple of n.

6. It is not too easy to prove that some particular number is irrational.

V. General understanding:

1.What is the average of any two real numbers?

2.Are there infinitely many rational numbers between any two rational
numbers?

3.Why isn't it easy to prove that some particular number is irrational?

4. What number is a perfect square?

5. Why do we obtain a contradiction if we assume that Vn is rational?



6. Real numbers that are not rational are called irrational, aren't they? Give
the examples of irrational numbers.

VI.  Translate the following sentences into English:

1.Kaxkue uncia Ha3bpIBAIOTCSA paHI/IOHaJILHBIMI/I?

2.Kakue akcrnoMsl HCIIOJIB3YIOTCA IJIA MHOKCCTBA PAIIMOHAJIbHBIX yucen?

3.CKOIBKO palluOHAJIBHBIX YHCCI MOKCT HAXOIHUTHCA MCKIAY ABYM:
J'IIOGBIMI/I palroOHaJIbHBIMHA yuciaamu?

4.I[eﬁCTBHTCHBHBIe quciia, HC ABJIOINHUCCA palOHAJIbHBIMH, OTHOCATCA K
KaTeropuu uppalruoHaIbHbIX YHUCEI.

VIIl. Translate the text from Russian into English.

OO0BIYHO HCJICTKO J0Ka3aThb, qTo OIIPCOCIICHHOC YUCJIO0 ABJIACTCA
HppaduOHAJIbHBIM. He CymcCTBYCT, HAIIpUMCP, IIPOCTOI0 HOOKa3aTCIbCTBA
HPPalrOHAIIBHOCTH YHUCJId e”. O,Z[HaKO, HCTPYAHO YCTAHOBUTDH UPPALNOHAIIBHOCTD
OIMPCACICHHLIX YHCCJI, TAKUX KaK \/2, Hu, CI)&KTI/I‘I@CKI/I, MOXHO JICTKO AOO0Ka3aTb
CICAYIOIIYIO TEOPEMY: €CIM N SBIAETCS ITOJOKUTEIBHBIM IIEJIBIM YHCIIOM,
KOTOPOC HC OTHOCHUTCA K a0COJIIOTHBIM KBaaparTram, TO \/l’l ABIISICTCA
HppalOHAJIbHBIM.

VIII. Match the terms from the left column and the definitions from
the right column:

perfect square any of two or more quantities which form a product when
multiplied together

factor the numerical result obtained by dividing the sum of two or
more guantities by the number of quantities

multiple the process of finding the factors

average a number which is a product of some specified number and
another number

factorization a quantity which is the exact square of another quantity

IX.  Translate into Russian:

An irrational number is a number that can't be written as an integer or as
quotient of two integers. The irrational numbers are infinite, non-repeating
decimals. There're two types of irrational numbers. Algebraic irrational numbers are
irrational numbers that are roots of polynomial equations with rational
coefficients. Transcendental numbers are irrational numbers that are not roots
of polynomial equations with rational coefficients; m and e are transcendental
numbers.

X. Discussing problem *"Rational and irrational numbers'".



ACTIVE VOCABULARY OF TEXT 4

above zero BBIIIIC HYJIS
absolute value AOcooTHas BEJIMYMHA,
abCOJIIOTHOE 3HAYCHUE
algebra aredpa
arithmetic apupmMeTnka
directed numbers HaIpaBJICHHBIC YK CIIA
direction HaIpaBJICHHE
distance paccTosHue
signed numbers YHCiIa CO 3HAKaMu
value BEJINYNHA, 3HAUCHHE
TEXT 4
SIGNED NUMBERS

|. Before starting to read the text look through the given words and

word combinations. Pronounce them after the teacher.

to differ from OTJINYATHCH OT

in many ways BO MHOTOM

the major difference TJIABHOE OTIINYHUE

the use HCIIOJIB30BaHUE

are known W3BECTHBI

directed numbers OTHOCHUTEJBbHBIE YUCIIa
signed numbers qHCIIa CO 3HAKAMHU

is understood [TOHNMAETCS

it is convenient yJI00HO

absolute value a0COIIOTHAS BEINYNHA
sign 3HaK

I1. Comprehension questions (read and understand them before reading

the text). Answer these questions after you have finished reading the text

1.

ONOOAWN

From which branch of mathematics does algebra differ in many ways?
What is one of the major differences between algebra and arithmetic?
Why are positive numbers sometimes known as directed numbers?
Why are they known as signed numbers?

What is a positive number?

What is a negative number?

What is the absolute value of a number?

What sign is understood if no sign in front of a number is given?



IIl. Read and translate the text without using any dictionary
Algebra differs from arithmetic in many ways. One of the major differences
between algebra and arithmetic is the use of negative numbers in algebra. Positive
and negative numbers are sometimes known as directed numbers
because they show direction, or signed numbers, because the plus (+) and minus
(-) signs are used with them.

A positive number is a number that is greater than zero, and a negative number
is less than zero. It is convenient in algebra to use the idea of the absolute value of a
number. The absolute value of a number is a value of a number without its sign. So
the absolute value of+6 is 6, and of-6 is also 6. If the sign in front of the number is
not given, "plus" is understood. That is 6 means +6.

Examples

1. If distance east of certain point is taken as positive, distance west
of that point is called negative.

2. If temperature above zero is taken as positive, temperature below
zero is negative.

IV. Translate the text into English

[TonoXuTENbHBIMA HA3BIBAIOT YHUCIA OOJIBIIE HYNS, & OTPUIATEIHHBIMH —
yuciaa MeHble Hyns. B anreOpe cuurtaercs ynOOHBIM MPUMEHEHHE MOHSTHUS
abcomtoTHOro 3HaueHus uucia. [log abCOMOTHBIM 3HAYEHHEM MOHUMAETCS CaMO
JAaHHOE 4ncio 0e30 BCSIKOro 3Haka nepen HuM. [loaTomy abcooTHOE 3HAUYEHHE,
HanpuMep, TaKUX Yucel Kak +9 u -9 onuHakoBo U paBHseTCs 9.

[Ipumenenue B anredpe, B OTIMYUE OT apu(PMETUKH, OTPULIATEIbHBIX YUCET
OOBSACHSIETCS TEM, UTO B ajire0pe CYIIECTBYET MOHSATHE LIENbIX YHUCEN, KOTOPhIC
MOTYT OBITh KaK MOJIOKUTEIIbHBIMU, TaK U OTPUIIATEIILHBIMHU.

V.  Discussing problem "'Signed numbers™.

ACTIVE VOCABULARY OF TEXT 5

axiom aKcHoMa

axis 0Ch

choice BBIOOD

complex number KOMIUICKCHOE YHCIIO
conversely 00paTHO

to correspond COOTBETCTBOBATH
to determine OTIPEICIIATh
Euclidean geometry  |EBkimaoBa reoMeTpus
interpretation MHTEpPITPETaIHS
point TOYKA

projection IPOEKITHS

purpose CJIb




to represent IIPEACTABJIATH

to select BBIOUPATH

simple MPOCTOM

sphere cdepa

stereographic crepeorpapIecKuii

tangent plane KacaTellbHas IJIOCKOCTh
TEXTS

GEOMETRIC REPRESENTATION OF REAL
NUMBERS AND COMPLEX NUMBERS

The real numbers are often represented geometrically as points on a line
(called the real line or the real axis). A point is selected to represent 0 and
another to represent 1, as shown in figure 1. This choice determines the scale.
Under an appropriate set of axioms for Euclidean geometry, each point on the real
line corresponds to one and only one real number and, conversely, each real
number is represented by one and only one point on the line. It is customary to
refer to the point x rather than the point representing the real number x.

‘ ‘ Figure 1

01

The order relation has a simple geometric interpretation. If x<y, the point
X lies to the left of the point y, as shown in Figure 1. Positive numbers lie to the
right of 0 and negative numbers lie to the left of 0. If a < b, a point x satisfies the
inequalities a < x <b if and only if x is between a and b.

Just as real numbers are represented geometrically by points on a line, so
complex numbers are represented by points in a plane. The complex number
X = (x’, x°) can be thought of as the "point" with coordinates (x*, x2).

The idea of expressing complex numbers geometrically as points in a plane was
formulated by Gauss in his dissertation in 1799 and, independently, by Argand in
1806. Gauss later coined the somewhat unfortunate phrase "complex number."
Other geometric interpretations of complex numbers are possible. Riemann found the
sphere particularly convenient for this purpose. Points of the sphere are projected
from the North Pole onto the tangent plane at the South Pole and, thus there
corresponds to each point of the plane a definite point of the sphere. With the
exception of the North Pole itself, each point of the sphere corresponds to exactly one
point of the plane. The correspondence is called a stereographic projection.



EXERCISES

I. Pronounce the words correctly:
often, represent, call, geometrically, axis, another, determine, appropriate, Euclidean,
conversely, customary, rather, refer, interpretation, satisfy, inequality, complex
number, plane, formulate, Gauss, Argand, unfortunate phrase, interpretation, surface,
sphere, definite point, the North Pole, the South Pole, correspond, exception,
stereographic, projection, dissertation.

Il. Give the Russian equivalents of the following English words and word
combinations:

1) interpretation 6) set of axiom 11) plane

2) geometry 7) Euclidean geometry 12) complex number
3) point 8) order relation 13) correspondence
4) real line (real axis) 9) Inequality 14) sphere

5) scale 10) Equality 15) tangent plane

I11. Read and translate the words of the same roots:

to represent - representing - representation; geometry - geometric -
geometrically; to correspond - corresponding - correspondence; to refer -reference;
to interpret - interpretation; to relate - relating - relation; to differ - difference; to
direct - direction.

IV. Give the English equivalents of the following Russian words and
word combinations

JlelicTBUTEIIEHBIC YHCIIa, CUCTEMAa aKCHOM, OCh JCHCTBUTEIHHBIX YHCEN, MACIIITA0
(cucremMa cuuclieHHs), T€OMETpUYEecKas MHTepnpeTauusi, EBKIumoBa reoMmeTpus,
OTHOLICHHUC YIIOPAJOYCHHOCTH, paBCHCTBO, HCPABCHCTBO, INNIOCKOCTDL, OIIPCACIICHHAA
touka, CeBepHbiii [lomroc, HOxuwiii Ilomoc, crepeorpadudeckuii, MOBEPXHOCTD,
KOMIIJIEKCHOE€ UM CJIO, COOTBETCTBHC.

V. Translate the following word combinations into English

1. Touka, mpeacTaBisrOMIas IEHCTBUTEILHOE YUCIIO.

2. JIeCTBUTEIILHOE YHCTIO, MPEACTABICHHOE TOUKOM.

3. Dta TOYKa NMpe/ICTABISET ACHCTBUTEIHHOE YHCIIO.

4. MbI ipeacTapisieM JEUCTBUTEIBHOE YUCIO TOUKOW Ha MPSMOIA.

VI. Agree or disagree with the following statements. If you agree
start your answer with "'l agree'. If you don't agree start your answer
with "'l disagree (I don't agree)

Any scale is determined by the choice of a point representing 0 and a

point representing 1.

The real axis is the axis representing geometrically the real numbers.

Each point on the real line corresponds to a few real numbers.

The order relation can't have any geometric interpretation.



On the real line positive numbers always lie to the right of 0 and
negative numbers - to the left of O

VII. General understanding

What way are the real number often represented?

What does each point on the real line correspond to?

By what is each real number represented?

Where do positive and negative numbers He?

When does a point x satisfy the inequalities a < x < b?

Can complex numbers be represented on a plane or a line?

What numbers are called comlpex ones?

What is known in geometry as stereometric projection?

9. Who formulated the idea of expressing complex numbers geometrically as
points on a plane?

10. Why was the sphere found by Riemann very convenient for representing
complex numbers?

N Ok WD

V1. Match the terms from the left column and the definitions from the

right column

an axis a prescribed collection of points, numbers or other objects
satisfying the given condition

a scale the act or result of interpretation; explanation, meaning

an axiom a straight line through the center of a plane figure of a
solid, especially one around which the parts are symmetrically
arranged

complex a system of numerical notation

a point not simple, involved or complicated

an inequality |a statement pr proposition which needs no proof because
its truth is obvious, or one that is accepted as true with
out proof

a set the relation between two unequal quantities, or the expression of
this relationship

interpretation |an element in geometry having definite position, but no
size, shape or extension

IX. Translate the paragraphs into Russian

A. Stereographic projection is a conformal projection of a sphere onto a
plane. A point P (the plane) is taken on the sphere and the plane is perpendicular to
the diameter through P. Points on the sphere, A, are mapped by straight
line from P onto the plane to give points A",

B. A tangent plane is a plane that touches a given surface at a particular
point Specifically, it is a plane in which all the lines that pass through the point are
tangents to the surface at the point. If the surface is a conical or cylindrical surface
then the tangent plane will touch it along a line (the element of contact).




C. Argand's diagram or complex plane is any plane with a pair of mutually
perpendicular axes which is used to represent complex numbers by identifying the
complex number a + ib with the point in the plane whose coordinates
are (a, b). It's named after Jean Robert Argand (1768 - 1822), although the
method's first exposition, in 1797, was by Casper Wessel (1745 - 1818), and
the idea can be found in the work of John Wallis (1616-1703).

D. Complex numbers can be represented on an Argand diagram using
two perpendicular axes. The real part is the x-coordinate and the imaginary part
is the y-coordinate. Any complex number is then represented either by the point
(a, b) or by a vector from the origin to this point. This gives an alternative
method of expressing complex numbers in the form r (cos 9 + i sin 9), where r
is the length of the vector and 9 is the angle between the vector and the positive
direction of x-axis lines that pass through the point are
tangents to the surface at the point. If the surface is a conical or cylindrical surface
then the tangent plane will touch it along a line (the element of contact).

X.  Discussing problem ""Geometric representation of real numbers
and
complex numbers".
ACTIVE VOCABULARY OF TEXT 6

to cancel COKpAIIaTh
denominator 3HaAMEHATEeb
dividend JETUMOE
divisor JETUTEND
fraction IpoOb
numerator YHUCJIUTEIb
to reduce COKpaIarh, MpeoOpa3oBbIBAThH
to resolve pasiarartb
TEXT 6
FRACTIONS

I. Read and translate the text without using any dictionary

The word fraction is derived from the Latin word fractio, which means to
break.

A fraction is the indicated quotient of two expressions. The quotient is usually
indicated by the form a/b, which means a divided by b. The numerator of a
fraction is the dividend and the denominator is the divisor. Fractions in algebra
have in general the same properties as fractions in arithmetic.

For example: in arithmetic 8/12 = 2/3; in algebra 5ax/5ay = x/y. A fraction in
its lowest term is a fraction whose numerator and denominator have no common
factor.



To reduce a fraction to its lowest term, the rule is the same as in arithmetic:
we resolve the numerator and denominator by the factors common to both.

In this sense the word cancel is understood to mean the process of dividing
the numerator and denominator by the factor common to both.

Fractions are classified as: a) common or simple or vulgar fractions in which
numerator and denominator are both integers; b) complex fractions in which the
numerator and denominator are themselves fractions; ¢) proper fractions in which
the numerator is less than the denominator; d) improper fractions in which the
numerator is greater than the denominator; e) mixed fractions which are the
mixture of an integer and a proper fraction.

A continued fraction is a fraction in which the denominator is. a number plus
another fraction, which in turn may have a denominator consisting of a number
plus another number.

There are also reducible and irreducible fractions. Any reducible fraction is a
common fraction such as 4/6 in which the numerator and denominator have a
common factor greater than the unity. Any irreducible fraction is a common
fraction such as 2/7in which the numerator and denominator are relatively primes.

I1. General understanding

1. What Latin word is the word "fraction" derived from?

2. What is a fraction?

3. In what way is the quotient usually indicated?

4. What is a numerator of a fraction?

5. What is a denominator of a fraction?

6. What properties does fraction have in algebra?

7. What must one do to reduce a fraction to its lowest term?

8. Dividend is a number by which we divide another number, isn't it?

9. What is a fraction in its lowest terms?

10. What do we do to reduce a fraction to its lowest terms?

11. What types of fractions do you know?

12.What is a difference between a proper fraction and an improper
fraction?

13. What is the main peculiar feature of a continued fraction?

14. Explain the main difference between a reducible and an irreducible
fraction.

I1l. Agree or disagree with the following statements. If you agree
start your answer with "'l agree". If you don't agree start your answer
with "'l disagree (I don't agree)"*

1. A fraction is the indicated quotient of two expressions.

2. A fraction in its lowest terms is a fraction whose numerator and
denominator have some common factors.



3. Fractions in algebra have in general the same properties as fractions
in arithmetic.

4. The numerator of a fraction is the divisor and the denominator is the
dividend.

5. In order to reduce a fraction to its lowest terms we must resolve the
numerator and denominator by the factors common to both.

IV. Match the terms from the left column and the definitions from
the right column

fraction the number or quantity by which the dividend is divided to
produce the quotient

expression any quantity expressed in terms of a numerator and
denominator

divisor a showing by a symbol, sign, figures

dividend the term above or to the left of the line in a fraction

common factor  |the term below or to the right of the line in a fraction

numerator to change in denomination or form without changing in value
denominator factor common to two or more numbers
to reduce the number or quantity to be divided

IVV. Render the text into Russian

A fraction is a quotient of two numbers usually indicated by a/b. The dividend
a is called the numerator and the divisor b is called a denominator. Fractions are
classified into 5 categories: common (simple, vulgar) fractions, complex fractions,
proper fractions, improper fractions and mixed fractions.
In common fractions both numerator and denominator are integers. In complex
fractions the numerator and denominator are themselves fractions. In proper
fractions the numerator is less than the denominator. In improper fractions the
denominator is greater than the denominator. And, at last, a mixed fraction is an
integer together with a proper fraction.

V.Discussing problem "Fractions"’.

ACTIVE VOCABULARY OF TEXT 7

Arabs apaObI
Babylonians BaBWJIOHSHE
Chinese KHUTaANIBI
Hindus WHTYCBI
Moslems MYCYJIbMaHe
Sumerians IIyMepBI
Archimedes Apxumen




Copernicus KonepHuk

Galileo I"ammneo INanmunei

Lobachevsky JlobaueBckuii

Isaac Newton Ncaax HproToH

Rene Descartes Pene Jlexapt
TEXT7

SOME FACTS OF THE DEVELOPMENT OF THE NUMBER SYSTEM

I. Read and translate the following text

Our present number system has not always been so fully developed as it is
today. The number system is closely connected with early prehistoric man and
with the most recent discoveries in atomic science.

But there was a time when man did not know how to count. The origin of
number and counting is hidden behind countless prehistoric ages (1). No one
knows when counting first began. Before man learned to count, he probably used
names of signs for each person or thing. It is believed that the early shepherds
would call their sheep by name in order to determine if any of them were missing
(2). Counting represents a very important milestone in the progress of civilization.
Of course, there were no number names at first; so counters were used. For
counters man used sticks, pebbles (3), his fingers, and in some instances, his toes
too. In fact, the word calculus (4) comes from the Latin, meaning "pebble™; our
numerals are called digits from the Latin word, meaning "finger".

The early shepherd probably learned that, instead of calling his sheep by
name, he could lay aside a pebble for each sheep as he led them to the corral for
the night and thus learned if any of them had been lost.

It is possible to mention only a few important achievements in the history of
mathematics. Historical records give evidence of the astronomical and
arithmetical achievements of the early Babylonians, Sumerians and Chinese.
Somewhere in the distant past man learned that number was useful for civilized
living. As early as 5700 B. C. (5) predecessors of the Babylonians had calendar
and a type a of practical arithmetic.

One of the greatest mathematicians of recorder history-was the Greek
Archimedes (287 - 212 B. C.) who developed a dynamic mathematics which
could be applied to the laws of nature.

Going to the Renaissance period, we find the tribes of Moslems coming
to Europe, bringing with them the culture of many civilizations, including a
strange number system acquired from Hindus.

Only about 300 years ago a great mathematician and philosopher, Rene
Descartes (1596 - 1650), represented a number pair by points. This creation made
possible the great advance in science and mathematics during the 18* century. In
1648 one of the greatest minds of all times Isaac Newton was born (1642 - 1727).
Newton was one of the inventors of the calculus which is now studied by college
students who are seriously interested in mathematics or physical science.



Few discoveries in world science can equal the discoveries of Lobachevsky
(1792 - 1856). Like Archimedes, Galileo, Copernicus and Newton, he is one of
those who laid the foundations of science. Lobachevsky created one of the
greatest masterpieces of mathematics - non-Euclidean geometry.

Our number system uses only the symbols 0, 1, 2, ...... , 9; it has base ten
and positional notation (6). Thus any integer can be expressed with these
symbols in various combinations and arrangements. The base of our system is
ten. Ten is probably the base because we have ten fingers and the fingers were
used in the early stages of counting.

It is not known when or by whom zero (naught) was invented. Historians
think that zero was introduced by the Hindus or the Babylonians (7) not later than
in the 9™ century A.D. (8) and probably as early as the 2" century B.C. The
invention of zero and our number system is one of the greatest achievements of the
human race, without which the progress of science, industry, and commerce could
be impossible. The new system was introduced in Europe by the Arabs, or
Moslems, at about the beginning of the 10™ century. These new numbers were
used, and finally, after about five centuries, the decimal system won the battle.

Notes:
— JOUCTOPHUYCCKHEC BPCMCHA
— HC OTCYTCTBYIOT JI KaKI/Ie-HI/I6y,ZII> U3 HUX
. — OYJIBDKHUKH
— HNCUYHCIICHUC
— 1o PoxnectBa Xpucrosa
— MO3HUITMOHHOE 0003HAYCHHE
— urtenu BaBuiona
— Halua spa

cONoGkwNE

I1. Divide the text into logical parts. Entitle each of them.

I11. Prove the following statements
1. Counting hasn't always existed in the life of people.
2. Counting is a milestone in the progress of civilization.
3. Ancient people used not only numbers but various things for counting.
4. The calendar was invented by the predecessors of the Babylonians.
5. Greeks have made a great contribution into the development of
counting and mathematics on the whole.

6.Nickolay Lobachevsky's discoveries in mathematics are among the most
outstanding ones.

7. Positional notation is of great importance in modern number system.

IV. Fill in the blanks with suitable words
1. Our present ... system has not always been so fully developed as it is today.
2. Counting represents a very important ... in the progress of civilization.
3. Numerals are called ... from the Latin word, meaning "finger".



4. As early as 5700 B.C. ... of the Babylonians had calendar and a
type a of practical arithmetic.

It was Archimedes who developed a ... mathematics.

It was Rene Descartes, who represented a ... by points.

Newton was one of the ... of the calculus.

One of the ... of mathematics - Non-Euclidean geometry was created by
Lobachevsky.

0N O

V. Ask 8 — 10 special, disjunctive and alternative questions on the text “Some
facts on the development of the number system”.

VI. Discussing problem “Some facts on the development of the number system”.



UNIT 2
FUNDAMENTAL ARITHMETICAL OPERATIONS

Leab 3aHATHA: PA3BUTHE JICKCUYECKIX HABBIKOB; MTOBTOPEHHE TPAaMMATHUECKOTO
MaTepuaia, pa3BUTHE W COBEPIICHCTBOBAHWE HABBIKOB PAOOTHI MO TEKCTY CO
CIIOBapeM.

3agaun 3anaTusi: O3HAKOMJICHHE C HOBOH JIGKCHMKOW IO TEME, Pa3BHTHE W
COBEPIIICHCTBOBAHNE HABBIKOB YTCHHS TEKCTa C ICJIBIO JETAIHLHOTO TMOHUMAHUS
COZICPKAHUS.

BASIC TERMINOLOGY
I. ADDITION — cnoxenue

3+ 2 =5— BITOM NIpuMepe:
3&2 -ADDENDS - cjlaraeMble

+ - PLUS SIGN  -3nak mitoc
= - EQUALS SIGN - 3Hak paBeHCTBa
5 - THE SUM - CyMMa

1. SUBTRACTION — BeruuTanue
3—-2=1— B3TOM npumepe:

3 - THE MINUEND - YMEHBIIIaeMoe
- - MINUS SIGN - 3HaK MUHYC
2 - THE SUBTRAHEND - Bpruntaemoe
1 - THE DIFFERENCE - pasnocth

I11. MULTIPLICATION — ymHOXeHHe
3 X 2 =6 — B ITOM npumepe:

3 - THE MULTIPLICAND - mHOXHMOE

X - MULTIPLICATION SIGN - 3Hak ymHOXeHUs
2 - THE MULTIPLIER - MHOYKHTENb

6 - THE PRODUCT - IPOU3BEACHUE
3&2 - FACTORS - COMHOKUTEH

IV. DIVISION — nenenue
6:2 = 3 - B 3TOM NpuMepe:

6 -THE DIVIDEND - genumoe
: - DIVISION SIGN - 3Hak nenenus
2 - THE DIVISOR - IEJIUTEID

3 - THE QUOTIENT - gactHoe




VOCABULARY OF TEXT 1

to add CKJIAJIbIBATh
addend cJIaraeMoe
to check IPOBEPATH
to consider paccMaTpHBaTh
to define ONPEICIIATh
difference Pa3HOCTh
t0 express BBIpaKaTh
to interpret WHTEPIPETUPOBATH
minuend YMEHBITIAEMOE
to proceed IPOIOJLKATD
to produce IIPOU3BOUTH
size pa3mep, BeJIMYNHA, 3HAUCHHE
to signify 03HA4aTh, 3HAYHUTh
single €IMHCTBEHHBIN, €TMHBIN
to subtract BBEIYNTATH
subtraction BBIUUTAHUE
subtrahend BBIUATAEMOE
TEXT 1
ADDITION AND SUBTRACTION
ADDITION

Positive and negative numbers are sometimes known as directed numbers
because they signify direction. In arithmetic only undirected numbers with no sign
in front of them are used. In algebra, the sign is considered as well as the size of
the number. For example, in arithmetic, 7 + 5 = 12. The plus sign is the sign of
operation.

In algebra the same process becomes (+7) + (+5) = +12. The first and
the third plus signs show direction; the second plus sign is the sign of operation.

In algebra we add signed numbers, such as + 9 and - 7. The relation is
expressed thus: (+9) + (- 7) = +2.

From our study of positive and negative numbers we interpret it as 9 steps up
and 7 steps down, which results in 2 steps up. Algebraic addition is a combination
of several algebraic expressions into a single equivalent expression.

SUBTRACTION

Subtraction is defined as the inverse of addition. That is, to subtract a
number a from a number b means to find a number, which, when added to a



gives b. To subtract signed numbers, we change the sign of the subtrahend
and proceed as in addition.

Examples: +5 +5 -5 -5
+3 -3 +3 -3
+2 +8 -8 -2

To subtract one algebraic expression from another, we change the signs of the
subtrahend, and proceed as in addition.

To check a subtraction, we add the difference to the subtrahend; the result
produces another quantity - the minuend.

Thus, if we subtract 3ab from 10ab, we obtain 7ab, for 7ab added to 3ab
produces 10ab.

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

NOTE! or seven added to five makes twelve

7-5=2 isread seven minus five equals two
or five from seven leaves two
or difference between five and seven is two
or seven minus five is equal to two

EXERCISES

I. Pronounce the words correctly:

to direct, to signify, direction, arithmetic, undirected, in front of, to consider,
as well as, operation, to be expressed, equivalent, addition, subtraction, to know, to
change, subtrahend, quantity, to proceed, difference, to produce, thus, to obtain,
minuend.

Il. Give the Russian equivalents of the following English words and
word combinations

1.to add 6. equivalent 11. quantity

2. addition 7. expression 12. to subtract
3. addend 8. minuend 13. subtraction
4. arithmetic 9. numerals 14. subtrahend
5. difference 10. operation 15. sum

III. Give the English equivalents of the following Russian words and word

combinations:
BrruutaemMoe, BenuuMHA, YMEHBIIAEMOE, alreOpanyeckoe
OKBUBAJICHTHOE BBIpAKEHWE, BBIYUTATh, PA3HOCTh, CJIOKCHHUE,

CJIOXKEHHE,
CKJIaJIbIBATh,

cjlaracMoc, Cymma, YuCJIMTCIIbHOC, YUCJIa CO 3HAKaMU, OTHOCHUTCIIbHBIC YMUCJIA.



IV. Practice reading numerals. Follow the pattern

23 isread "twenty three"
578 s read "five hundred (and) seventy eight"
NOTE! 3578isread "three thousand five hundred (and) seventy eight"

7425629 isread  “seven million four hundred twenty five thousand
six hundred and twenty nine"

76, 13, 89, 53, 26, 12, 11, 71, 324, 117, 292, 113, 119, 926, 929, 735, 473,
1002, 1026, 2606, 7354, 7013, 3005, 10117, 13526, 17427, 72568, 634113,
815005, 905027, 65347005, 900000001, 10725514, 13421926, 65409834,
815432789, 76509856, 1000000, 6537.

V. Read and write down in words the following numerical expression:

425—-25=400 1617 +17 =1634 34582 + 25814 = 60396
730-15=715 1215+ 60=1275 768903 - 420765 = 348138
222 —22 =200 1511 + 30 = 1541 1634986 - 1359251 =275735

VI. Given certain definitions. Your task is to determine what is defined.
Follow the pattern
Pattern: The operation, which is the inverse of addition.
It is subtraction
1. the operation, which is the inverse of subtraction;
2. the quantity, which is subtracted,;
3. the result of adding two or more numbers;
4. the result of subtracting two or more numbers;
5. to find the sum;
6. to find the difference;
7.the quantity or number from which another number (quantity) is
subtracted;
8. the terms of the sum.

VII. General understanding:
1. What do directed numbers signify?
2. What numbers are used in arithmetic?
3. What besides the size of the number is considered in algebra?
4. How do we interpret addition of signed numbers from our study
of positive and negative numbers?
5. What is algebraic addition?
6. What arithmetic operation is called Subtraction?
7. Subtraction is defined as the inverse of multiplication, isn't it?
8. What do we do to subtract one algebraic expression from an other?
9. What do we do to check subtraction?
10.We add only signed numbers in algebra, don't we?

VIII. Fill in the blanks with suitable words:
1. Subtraction is ... of addition.



2. Addition and subtraction are arithmetical....
3. Positive and negative numbers are known as ... numbers.
4. Minuend is a number from which we ... subtrahend.
5. The process of checking subtraction consists of adding subtrahend to.. ..
6. Inarithmetic only ... numbers with no ... in front of them are used.
IX. Match the terms from the left column and the definitions from
the right column:
algebra a number or quantity to be subtracted from another one
to add to take away or deduct (one number or quantity from
another)
addition the result obtained by adding numbers or quantities
addend the amount by which one quantity differs from another
to subtract to join or unite (to) so as to increase the quantity,
number, size, etc. of change the total effect
subtraction a number or quantity from which another is to be
subtracted
subtrahend equal in quantity, value, force, meaning
minuend an adding of two or more numbers to get a number
called the sum
difference a number or quantity to be added to another
sum the mathematical process of finding the difference
between the two numbers or quantities
equivalent a mathematical system using symbols, esp. letters, to
generalize certain arithmetical operations and
relationships

X. Translate the sentences into English

1. K d4uciay OCHOBHBIX MaTeMaTHMYECKUX OMepaluii, ¢ KOTOPbIMH MBI
CTaJIKUBaeMCs B TIOBCEAHEBHOM JKU3HU, OTHOCSTCS CII0’KEHHE M BEIYMTAHHE.

2. [Ipu cnoxeHnn HeOOXO MO CIIOXKUTH JBa WK 00JIee claraéMbIx

3. Bbluutanue uucia x M3 4Mciaa )y O3HA4YaeT apu(METU4ecKoe JeiCcTBUE
HAXOXKJICHUS YKCiIa Z, KOTOPOE MPH CI0KEHHUH C YMCIIOM ) 1aBaJio ObI YMCIIO X.

4. TIpu npoBepKe BBIYUTAHHUS HEOOXOJUMO K pa3HOCTH MPUOABUTH BHIYMTAEMOE.
B pe3ynbraTe moiydnM yMEHbBIIAEMOE.

5. [TonoxutenpHbBIE U OTPUIIATETHHBIE YUCIIA ONPEACIISIIOT HApaBJIeHHE.

6. Crocxxenne B anreOpe 3aKiIOYaeTcss B COCOUHEHUH psjia alreOpandeckux
BBIPKCHUI B €ITHOE BHIPAKECHUE.

XL Translate the text into English
CrnokeHHEM B MaTeMaTHUKE Has3bIBaeTCs JeiicTBre (Operation), BBHIMOIHIEMOE
HaJ[ IByMs YHCIIaMU, KIMEeHyeMbIMHU (Named) craraeMbIMH, IS TIOJTy9YEeHHsT HCKOMOTO



yrcia, CyMMbL. J[aHHOE JEHCTBHE MOXKHO OTPENENUTh KaK YBEIHMUCHHE BEITHMYUHBI
OJTHOTO YHCJIa Ha IPYTO€ YHCIIO.

[Ipu cnoxeHun IBYX ApoOei HEOOXOAMMO MPUBECTH 00 JpoOH K OOIIeMy
3HAMEHATEN0, a 3aTeM CIOKUTh duciauTend. CIoKeHHUE 4Yucesl OJHOBPEMEHHO U
KOMMYTaTHBHO, M acCOIMATUBHO. IIpu CIIOKEHMM KOMIUICKCHBIX YHCET HaJ0
CKJIaAbIBaTh JeiicTBuTeIbHYIO (real) m muHmMmyro (imaginary) gactd pasaeiibHO
(separately).

HetictBue, oOparHoe (inverse t0) clIoKeHWIO, B MaTeMaTHKE Ha3bIBACTCS
BBIUMTAHUEM. DTO TIPOIECC, B KOTOPOM JaHbI JIBA YUCIIA B TPEOyeTCs HAUTH TPEThE,
nuckomoe gucio. [Ipu 3tom, py mpudaBIEHNN UCKOMOTO TPETHETO YHCTIa K OJTHOMY
U3 JIAHHBIX JTOJDKHO MOJTyYUTHCS BTOPOE U3 JAHHBIX YMCEIL.

XII. Discussing problem «Addition and subtraction»

VOCABULARY OF TEXT 2
to divide pa3/ieuTh
division TICJTICHAC
expression BBIPKCHHC
factor MHOKHUTEITb
important Ba)KHBIN
inverse oOpartHas
meaningless 0eCcCMBICTICHHBII
multiplicand MHOKHUMOE
multiplier MHOXHTEIb
to multiply YMHOXAaTh
operation orieparysi, IeHCTBUE
product TIPOM3BEICHHE
quotient YaCTHOE
remainder OCTaToK

TEXT 2

«Fundamental arithmetical operations»
MULTIPLICATION AND DIVISION

We may say that subtraction is the inverse operation of addition since
5+2=7 and 7-2=5.

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

In multiplication there is a number that is multiplied, It is the multiplicand.
There is also a multiplier. It is the number by which we multiply. When we are
multiplying the multiplicand by the multiplier we get the product as a result.
When two or more numbers are multiplied, each of them is called a factor. In the



expression five multiplied by two (5 x 2), the 5 and the 2 will be factors. The
multiplicand and the multiplier are names for factors.

In the operation of division there is a number that is divided, it is called the
dividend; the number by which we divide is called the divisor. When we are
dividing the dividend by the divisor we get the quotient. 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.

There are two very important facts that must be remembered about division.
1)The quotient is 0 (zero) whenever the dividend is zero and the divisor
IS not zero. That is, 0:n is equal to O for all values of n except n = 0.

Division by 0 is meaningless. If you say that you cannot divide by O it
really means that division by 0 is meaningless for all values of n.

5x2=10 Is read "five multiplied by two is equal to ten"
NOTE! or "five multiplied by two equals ten"
or "five times two is ten"
EXERSICES

I. Pronounce the words correctly:

Multiplication, might, said, division, inverse, multiplied, multiplicand,
multiplier, dividend, product, factor, dividend, divisor, divided, over, quotient,
remainder, using, values, except, meaningless.

I.Give the Russian equivalents of the following English words and
word combinations:

1) multiplication 6. multiplier 11. product

2) inverse 7. multiplicand 12. factor

3) to multiply 8. to check 13. quotient
4) to divide 9. dividend 14. remainder
5) division 10. divisor 15. expression

I1l. Give the English equivalents of the following Russian words and
word combinations:

JICJICHHME, YMHOXEHHE, [JCIUTh, OCTAaTOK, 4YacCTHOE, MPOU3BCICHUE,
BBIPAXKCHUC, o6paTHa;1 orncpanud, ACIUTCIIb, ACIUMOC, MHOXHTCIIb, MHOXXHMOC,
COMHOXXHUTCIIN, CyMMaA, 3HAK YMHOXXCHH:, 3HAK ACIICHUA.

IV. General understanding

1. Are division and multiplication inverse operations? Why do you
think so?

2. The number which is multiplied is multiplicand, isn't it?



3. Do we get quotient as the result of division or multiplication?

4. What is the multiplier?

5. What is the multiplicand?

6. Is the divisor the number by which we divide or which is divided"

7. Why is division by zero meaningless?

8. The quotient is always zero when the dividend is zero, isn't it?

9. What way can we check the operations and division?

10. Is the remainder always left after the operation of division?

11. What two very important things must one remember about the division?

V. Read and translate the following sentences. Put some special questions
to them. Make the sentences negative
Everybody can say that division is an operation inverse of addition.
One can say that division and multiplication are inverse operations.
The number which must be multiplied is multiplicand.
We multiply the multiplicand by the multiplier.
We get the product as the result of multiplication.
If the divisor is contained a whole number of times in the dividend, we won't
get any remainder.
The remainder is a part of the dividend left over after the operation is over.
8. The addends are numbers added in addition.

SR A

~

V1. Read and write down in words the following numerical expressions:

1) 100 x 2 = 200 6.512:8 =064

2) 135x4 =540 7.1624 : 4 =406
3) 450 x 3=1350 8.456:2 =228
4) 107 x5=535 9.1000:100=10
5) 613 x 13 =7969 10. 810:5=162

VI1.Given certain definitions. Your task is to determine what is defined.
Follow the pattern
Pattern: A number that is divided. It is a dividend.
1) the process of cumulative addition;
2) the inverse operation of multiplication;
3) a number that must be multiplied,;
4) a number by which we multiply;
5) anumber by which we divide;
6) a part of the dividend left over after division;
7) the number which is the result of the operation of multiplication.

VIII. Translate the text into English

IlpenonaBarens MONpocusl CBOMX CTYIEHTOB CIOXKWTh 4ucina S5, 8 u 6.
Hekotopsie u3 crynentoB cHavana (first) cnoxumm 5 u 8 u momydnsm 13. 3arem oHM



cinokwd 13 m 6 u nomyunu 19. Jlpyrve cTyieHThl CHavajna CIOXKWIM 8 U 6 u
nonyuwn 14, a 3arem cnoxkwiv 14 u 5, nonyuus 19 TOT e pe3ybTar.

[MpuBenennsie  npumepbl  wumtoctpupytor — (illustrate)  nmBe  BaxkHbIC
XApaKTEPUCTUKU CIIoKeHHs. OgHa W3 HHUX 3aKIIOY4aeTcsi B TOM, 4YTO CIIOKEHHE
SBIIICTCS  omepanuer, npumMeHsemor (applied t0) Tompko K JABYM 4HMClIam
oaHOBpeMeHHO (at a time). JIpyroii xapakTepUCTUKOM SIBJISICTCS TO, YTO CyMMa JBYX
WM OoJiee Yncel Hem3MeHHa, HezaBrcuMo oT (regardless of) mopsiaka croxenwusl.

IX. Translate the definitions of the following mathematical terms:

1) to divide — to separate into equal parts by a divisor;

2) division — the process of finding how many times (a number) is contained in
another number (the divisor);

3) divisor — the number or quantity to be dividend is divided to produce the
quotient;

4) dividend — the number or quantity to be divided,;

5) to multiply — to find the product by multiplication;

6) multiplication — the process of finding the number or quantity (product)
obtained by repeated additions of a specified number or quantity;

7) multiplier — the number by which another number (the multiplicand) is
multiplied,;

8) multiplicand — the number that is multiplied by another (the multiplier);

9) remainder — what is left undivided when one number is divided by another that
Is not one of its factors;

10) product — the quantity obtained by multiplying two or more
quantities together;
11) to check — to test, measure, verify or control by

investigation, comparison or examination.

X. Fill in the blanks with suitable words

The multiplicand is a number, which must be ... by a multiplier.

The number by which we divide is ...

Division and multiplication as well as addition and ... are inverse ...

Division by ... is meaningless.

The ... is the part of the dividend left over after the division if the ... isn't
contained a whole ... of times in the dividend.

The multiplicand and ... the names for factors.

7. The product is get as the result of multiplying multiplicand and ....

agrwdE

o

XI1. Match the terms from the left column and the definitions from the
right column

to divide to test, measure, verify or control by investigation,
comparison or examination




division the process of finding the number or quantity (product)
obtained by repeated additions of a specified number or
quantity

dividend the number by which another number is multiplied

divisor what is left undivided when one number is divided by
another that is not one of its factors

ip multiply to separate into equal parts by a divisor

multiplication the process of finding how many times a -number is
contained in another number

multiplicand the number or quantity to be divided

multiplier the quantity obtained by multiplying two or more
guantities together

remainder the number that is multiplied by another

product the number or quantity by which the dividend is divided
to produce the quotient

to check to find the product by multiplication

XIl. Discussing problem «Multiplication and division».
TEXT 3
(for individual work)

NATURAL NUMBERS

I. Read and translate the text without using any dictionary

The natural numbers are 1, 2, 3, 4, 5..... They arise in the process of counting.
Counting a set of objects consists of establishing a one-to-one correspondence
between the objects and the names of natural numbers. Thus we point to an object
and say «oney, point to another and say «two» and so on.

The operations of addition, subtraction, multiplication and division are
associated with the set of natural numbers. Addition is the process of finding the sum
of two or more numbers. It is based on the idea of counting. Subtraction is the
inverse of addition. Multiplication is the process of cumulative addition. Division is
the inverse of multiplication.

There are certain fundamental principles associated with the set of natural
numbers and the operations of addition, subtraction, multiplication and division. They
are so fundamental that they are accepted without proof. They are called postulates or
assumptions. Among these postulates we know the following:

a) the associative law;

b) the commutative law;

c) the distributive law.

1. General understanding



1. What natural numbers do you know?

2. In what process do natural numbers arise?

3. What does the counting a set of objects consist of?

4.What are the operations of addition, subtraction, multiplication
and division associated with?

5. Is multiplication or division the process of cumulative addition?

6. What principles associated with operations of addition, subtraction,
multiplication and division are accepted without proof?

I1l.  Translate the definitions of the following mathematical terms:

1). postulate - something taken as self-evident or axiomatic;

2). principle - a fundamental truth, law, doctrine, or motivating force; upon
which others are based;

3). cumulative - increasing in effect, size, quantity, etc. by successive
additions;

4). associative - of or pertaining to an operation in which the result the same
regardless of the way the elements are grouped;

5). distributive - of the principle in multiplication that allows the multiplier
to be used separately with each term of the multiplicand,;

6). commutative - of or pertaining to an operation in which the order of the
elements doesn't affect the result.

(From Webster's New World Dictionary).

IV. Agree or disagree with the following statements. If you agree start
your answer with "l agree™. If you don't agree start your answer
with "'l disagree (I don't agree)™:

1. Counting a set of objects consists of establishing a one-to-one
correspondence between the objects and the names of natural numbers.

2. Multiplication is the process of finding the sum of two or numbers.

3. Subtraction is the inverse of addition.

4. Multiplication is the process of cumulative division.

5. There are certain fundamental principles associated with the set of natural
numbers which are accepted without proof.

V. Match the terms from the left column and the definitions front the
right column
cumulative of or pertaining to an operation in which the order of the
elements doesn't affect the result
distributive of or pertaining to an operation in which the result is the same
regardless of the way the elements are grouped
commutative |of the principle in multiplication that allows the multiplier to be
used separately with each term of the multiplicand
associative increasing in effect, size, quantity, etc. by successive additions




postulate a fundamental truth, law, doctrine, or motivating force, upon
which others are based

principle somethihg taken as self-evident or axiomatic something taken as
self-evident or axiomatic

VI. Discussing problem **Natural numbers™.

TEXT 4
(Discussing problem)

I. Read and translate the following text
WHAT ARE IMAGINARY NUMBERS?

There are two kinds of numbers that most of us are familiar with: positive
numbers (+5; +17.5) and negative numbers (-5; -17.5) introduced in the Middle
Ages (1) to solve problems like 3 minus 5. To the ancients, it seemed impossible
to subtract five apples from three apples. The medieval bankers, however, had a
clear notion of debt. «Give me five apples. 1 only have money for three apples, but
1 will owe you for two». This is like saying (+3) — (+5) = (-2)

Positive and negative numbers can be multiplied according to certain strict
rules. A positive number multiplied by a positive number gives a positive product.
A positive number multiplied by a negative number gives a negative product. And
most important, a negative number multiplied by a negative number gives a
positive product.

Thus: (+1) x (+1) = (+1);  (+1) x (-1) = (-1);  (-) x (-I) = (+1)

Now suppose we ask ourselves: What number multiplied by itself gives us
+1? Or, to say it more mathematically: What is the square root of +1?

There are two answers. One is +1, since (+1) x (+1) = (+1). The other answer
is -1 since (-1) x (-1) = (+1). Mathematicians write this down as V+1 = +1.

Let's go on and ask: What is V-1? Here we are stuck (2). It isn't +1 because
that multiplied by itself is +1, too. To be sure, (+1) x (-1) = (-1), that is
multiplication of two different numbers and not a number multiplied by itself.

So we can invent a number and give it a special sign, say, # 1, defining it as
follows: #1 is, a number such that (\1) x (N1) = (-1). When this notion was
first introduced, mathematicians spoke of it as an «imaginary number» simply
because it didn't exist in the system of numbers to which they were accustomed
(3). Actually it is no more imaginary man the ordinary «real numbers». The so-
called imaginary numbers have carefully defined properties and can be
manipulated as easily as the other numbers.

— +3i

— +2i

-3 -2 -1 | +1i
L | | |0

T
-2i :+1 +2 +3




-3i

And yet because the new numbers were felt to be imaginary (4) the symbol
I was used. We can speak of positive imaginary numbers (+i) and negative
imaginary numbers (-i), whereas (+1) is a positive real number and (-1) is a
negative real number. Thus we can say V-1 = - i. The system of real numbers can
be exactly matched (5) in the system of imaginary numbers. If we have +5,
+17.32, +3/10, we can have +5i, +17.32i, +3i/10.

You can even picture the imaginary system of numbers. Suppose you
represent the real number system on a straight line with 0 in the center. The
positive numbers are on the one side of zero and the negative numbers on the
other.

You can then represent the imaginary system of numbers along another line,
crossing the first at right angles (6) at the zero point, with the positive
imaginaries on the one side of the zero and the negative imaginaries on the other.
Numbers can be located anywhere in the plain by using both kinds together: (+2)
+ (+3i) or (+3) + (-2i). These are «complex numbers.

Mathematicians and physisists find it very useful to be able to associate all
points in a plane with a number system (7). They couldn't do without the so-
called «imaginary» numbers.

Notes:

1). the Middle Ages - cpennue Beka,

2). here we are stuck - BoT 311ech 1 BOBHHKAET TPYAHOCTb;

3). to which they were accustomed - KOTOpYIO OHU CUHTAIN TPUBBIYHOM;

4). were felt to be imaginary - cuutanuch BOOOpakaeMbIMHU;

5). can be exactly matched in - MoxeT ObITH TOUHO COOTHECEHA C ...;

6). crossing... at the right angles - mepecekas ... Mo IPSIMBIM yTJIOM;

7). to associate all points in a plane with a number system — cooTHocHUTb
BCE TOYKH HA MJIOCKOCTHU C YUCIOBOM CUCTEMOM.

I1. Divide the text into logical parts. Entitle each of them.

I11. Agree or disagree with the following statements. If you agree
start your answer with "I agree'. If you don't agree start your answer
with "'l disagree (I don't agree)"

1). Positive and negative numbers were introduced in the Middle Ages
because people needed them in their everyday life.

2). A positive number multiplied by another positive number always gives
only negative product.

3). An imaginary number is a number that doesn't exist in reality and that is
invented by mathematicians on certian purpose.

4). The system of real numbers can be exactly matched in the system of
imaginary numbers.



5). When we try to represent the real number system on a straight line
with 0 in the center, we have the positive numbers on the one side of zero and
the negative numbers on the other.

6). Mathematicians and physisists find it very useful to associate only
certain points but not all points in a plane with a number system.

IV. Fill in the blanks with suitable words from the text

1). The medieval bankers had a clear ... of debt.

2). Positive and negative numbers can be ... according to certain strict
rules.

3). The imaginary numbers don't exist in the ... of numbers to which they
are ...

4). The system of real numbers can be exactly ... in the system of.

Imaginary numbers.

5). One can ... the imaginary system of numbers.

V. Put 8-10 special and alternative questions on the text.
VI. Discussing problem "*"What are imaginary numbers?"*
TEXT5
(for individual work)
NUMBERS AND FUNDAMENTAL ARITHMETICAL OPERATIONS

1. Choose the correct term corresponding to the following definitions:
a) A quotient of one number by another.

square root mixed number
integer fraction
division divisor

6)  The inverse operation of multiplication

addition fraction
subtraction quotient
division integer

B) A whole number that is not divisible by 2.

integer prime number
odd number complex number
even number negative number

r) A number that divides another number.
dividend division
divisor division sign



guotient remainder

a) The number that is multiplied by another
multiplication remainder
multiplicand multiplier
product dividend

2. Give the English equivalents of the following Russian words and word
combinations:

OcTatok, reomMeTpuveckass WHTEpIpeTalus, UMEHOBAaHHOE YHCIO, HECO-
KpaTumasi IpoOb, MHUMOE YHCII0, (CO) MHOXKHUTEINb, aKCHOMA MOJHOTHI.

3. Give the Russian equivalents of the following English words and word
combinations:

1. imaginary part; 6. division sign;
2. mixed fraction; 7. multiplicand;
3. positive integer; 8. divisor;

4. real axis; 9. addend;

5. abstract number; 10.quotient.

4. Translate the text without using any dictionary:

PRIMES

A prime is a whole number larger than 1 that is divisible only by 1 and itself.
So 2, 3,5 7, .. 101, .., 1093 ... are all primes. Each prime number has the
following interesting property: if it divides a product, then it must divide at least
one of the factors.

No other number bigger than 1 have this property. Thus 6, which is not a
prime, divides the product of 3 and 4 (namely 12), but does not divide either
3 or 4. Every natural number bigger than 1 is either a prime or can be written as a
product of primes. For instance 18 =2 x 3 x 3, 37 isa prime, 91 =7 x 13.

The term can also be used analogously in some other situations where
division is meaningful. For instance, in the context of all integers, an integer n
other than 0, +1, is a prime integer, if its only integer divisors are +1 and +n. The
positive prime integers are just the ordinary natural prime numbers 2, 3, 5, and the
negative prime integers are -2, -3, -5.

Notes:
1. either... or - wm ... wm
2. analogously - anamoruyHo
3. meaningful - wumerommMit cMBICT
4. only (311.) - eIUHCTBEHHBIN



5. ordinary - OOBIYHBIN

5. General understanding
1. What number is a prime?

2. What an interesting property of primes can you name?

3. Why can one write any number bigger than 1 either as a prime or as a product
of primes?

4. Can one use the term "prime" analogously in some other situations?
If one can, name at least one situation.

Additional Texts for Reading and Retelling

Mathematics
Counting and
numbers

No one knows when man first began to use language or when he first began to
count. But primitive men probably matched the things they wanted to count against
something else, such as notches in a stick, or pebbles or knots tied on a cord. As each
day passed, for instance, a pebble could be added to a pile. We say now that there is a
one-to-one correspondence between the things we count and the things we count them
with. The next step in the development of counting was to use names for numbers.
Saying or thinking the names could count a group of objects: for instance, we say one,
two, and three as we count. In the same way it is convenient to use symbols for writing
numbers. The ancient Egyptians simply made upright marks from right to left on their
papyrus. One was |; two was and so on. This works well enough for counting small
numbers of things but it is unwieldy for large numbers. One would have to remember
too many number names and write down too many marks. To avoid this, a method of
grouping was used. The Egyptians grouped numbers in tens. When they reached nine
upright marks they used a different symbol, A , for 10. Ten 10s were written . Many
peoples have based their number system on 10, because we have 10 fingers and
thumbs. However this is not the only way. The Romans grouped things into fives as
well as 10s and their symbol V for five is thought to represent a hand with the fingers

together and the thumb outstretched. The symbol X for 10 represents two Vs, one on



top of another, with the lower V upside down (X). The Babylonian system involved a
base of 60 and although our present system is based on 10, the 60 is preserved in the
way we subdivide angles and units of time (60 seconds = one minute, 60 minutes =
one hour, and 360° is one complete turn). The present Hindu-Arabic system originated in
India. Like the Egyptians we use a base of 10. But we have different symbols for the
numbers one to nine. Tens are indicated by moving the numbers one space to the left.
The symbol O for zero is used to show an empty space. This is known as a

positional notation.

Binary
numbers

The idea of writing numbers using a positional notation and a zero is so
familiar-that we tend to take it for granted. But, in fact, the invention of this system
was almost as important as the invention of the alphabet. Its advantage is that it
can be used for calculation as well as for recording numbers. To appreciate the
efficiency of our number system, you have only to compare a simple sum as we do
it with the same sum written in Roman numerals. Our Hindu-Arabic system is
decimal; that is, the numbers are based on ten. For instance, 13 579 is a short way
of writing 1 ten thousand* 3 thousands + 5 hundreds + 7 tens + 9 units. A ten is a
group often units; a hundred is a group often tens; a thousand is ten hundreds. The
number is equivalent to (1 x 104) + (3 x 103) + (5x102) + (7xI0)+9. Here 104
stands for 10x10x10x10 and 103 for 10 x 10 x 10. Ten is called the base of the
number system. In the same way that we take the positional notation for granted
we also take the base often for granted. However, numbers can have any base - if
we had six fingers on each hand we might well use a base of 12 - we sometimes do
when we talk in dozens and gross. Another system now in use is the binary
notation, which has a base of 2.Binary numbers are written using only two
symbols, 0 and . To count in binary, start with 1 for one. Two is written as 10; it
is read 'one-oh', not ten. Three is 11, four is 100, five is 101, six is 10, seven is 11,
eight is 1000, sixteen is 10000, and soon. In the binary system a new digit has to



be added at two, four, eight, sixteen and so on - not at ten, hundred, thousand, and
so on, as in the decimal system. For instance, the binary number 11111 stands for
1 sixteen+1 eight +1 four+1 two + 1 = 31.Note that four is two twos, eight is two
fours, sixteen is two eights, etc. The number can be written (1 x24) + (1 x23) + (1
x22) + (1 x2) +1; in this case 24 stands for 2x2x2x2,2 being the base of the
system. The binary system can also be used for calculations - you have only to
remember that 1+0=1 ,1+1 = 10,1x0 = 0 and 1x1 = 1. However, the numbers
used are usually larger- than their decimal equivalents (compare 11111 with 31).
The importance of binary numbers is that they are used in computers: a flow of

current signifies 1, no flow signifies 0. This makes calculations very simple.

Calculating machines: abacus to computer

One of the earliest devices for working out calculations was the abacus. It is
still used today in some far eastern countries and experts can operate it at a great
speed. One type ©f abacus has two frames. Each bead moved up on the bottom
frame represents 'one’ and each bead moved down on the top frame represents
‘five'. The positions of the beads represent the numbers. More than a hundred
years ago Charles Babbage, an English mathematician, designed an analytical
engine for performing calculations. It worked in decimal numbers but it was too
complicated and cumbersome to build. ENIAC, the first electronic computer, also
worked in decimal. Modern computers, however, all work in binary. Binary
numbers need only two symbols. An electric current not flowing is represented
by 0 and a current flowing is represented by .. In this way a number is converted
into a series of electric pulses. Each unit (0O or 1) is called a bit. The modern
computer has several parts. First there must be some way of getting information
and instructions into the machine. This is the ‘input’. A common method is to use a
paper tape with groups of holes punched in it. Each group of holes represents a
letter or number. A light shining through the holes in the moving tape produces
the pulses of current. The numbers are then held in the store. There are various

kinds of store. One is the magnetic core, made up of many small pieces of



magnetic material and each piece stores one bit, according to which way the
material is magnetized. Calculations are performed in the central processing unit
(CPU) which contains electronic circuits for adding, subtracting, multiplying,
dividing and other mathematical operations. The results are sent out of the
computer through the 'output’. This may consist of a variety of devices, but often it
is an electric typewriter that automatically types out the results onto a roll of
paper. The equipment and machines used for input, output and storage are called
the hardware. The program, which consists of the instructions telling the CPU
what to do with the input, is the software. Computers, which can calculate in
minutes what would take a man years to complete, are used in many ways - for
storing and sorting information, controlling machines and helping in scientific
research.
Weights and measures

Many mathematicians are interested in investigating numbers for the sake of
the numbers themselves. Usually, however, the numbers we use refer to numbers of
things. Often they refer to measurements, such as metres, seconds or amperes. To
measure something there must first be something else to compare it with. The
earliest measurements were based on the size of a man's body. The cubit was
about the distance from the elbow to the tip of the middle finger. The yard was the
distance from the nose to the tip of the outstretched arm. Since men's arms vary in
length, accurate measurements have to be based on a permanent standard that is
agreeable to everyone Even today there is still confusion, with units of
measurement meaning different things. The ton, for example, is 2240 pounds in
Britain, but in the United States it is 2000 pounds. To make matters worse the
metric ton (or tonne) is 1000 kg. The first step towards a logical system was the
metric system introduced by Napoleon in France in the late 1700s. The French
wanted to use standards that would not change, so they defined the metre as one
ten-millionth of the distance from the North Pole to the equator along a meridian
passing through Dunkirk, France. The gram was defined as the mass of one cubic

centimeter of water at its freezing point. However, over the years these definitions



proved unsatisfactory, and an international committee worked out a system of units
to replace them. In 1960, by international agreement, Sl units (System
International) were introduced and have since been adopted by most countries of
the world. The SI system has seven base units (including the metre, second,
kilogram and ampere). All other units in scientific work are derived from these base
units by simple definitions, and all measurements are now made in these units or in
multiples of them. The base units themselves are precisely defined by scientific
methods. Only the kilogram remains based on a standard block of metal (platinum-
indium) kept at Sevres, near Paris. The metre, for example, is now defined in
terms of the wavelength of a certain kind of light emitted by the gas krypton under
certain conditions. The adoption of Sl units throughout the world will make finance

and commerce simpler when the difficulties of changing to it have been over come.

Geometry and
triangles

Geometry is one of the oldest branches of mathematics. Ancient Egyptian
builders managed to build the Great Pyramid so that the length of its sides are
accurate to within two centimetres because they had practical experience with the
properties of lengths, angles and shapes. Vertical walls were built by using a
plumb line and horizontal surfaces were laid with the help of a water level. The
angle between the vertical direction and the horizontal is 90° - a right angle. They
also knew a method of making right angles with three rods - one of three units in
length, the other of four units and the third of five units. If these are put together
they form a triangle in which the angle between the two shorter rods is 90°. It
does not matter what units of measurement (such as metres or miles) are used a
long as the sides are in the ratio of 3:4:5 - they will always produce a right-angled
triangle. Not all triangles contain right angles. One way of classifying triangles is
by the lengths of their sides. A triangle whose three sides are equal is called an
equilateral triangle. Triangles with two sides equal are called isosceles and those
with three unequal sides are called scalene. Triangles are important in the



construction of frameworks for roofs and aircraft, because they have the most
rigid shape. The ancient Greeks learned the beginnings of geometry from the
Egyptians and then worked out a large number of characteristics of triangles and
other shapes. In the third century B.C. Euclid, a professor at Alexandria, based
his geometry on definitions of points, lines and angles, and also on certain
hypotheses. These hypotheses were statements that were assumed to be true
under all circumstances; for example, the statement that only one straight line can
be drawn through two points. He then showed that other facts (theorems) followed
from these hypotheses. The famous theorem of Pythagoras, a Greek
mathematician, is a basic law that is true for any triangle containing a right
angle. It states that the area of a square drawn on the side (hypotenuse) opposite
the right angle is equal to the total area of the squares drawn on the other two
sides. For a right-angled triangle with sides 3 and 4 units long, the hypotenuse
must be 5 units long, because 4 + 3% = 5%, Other examples of right-angled triangles

are those with sides 5, 12 and 13 units long and 7, 24 and 25 units long.

Circles

Geometry is the study of shapes made up of straight lines and also the study
of curves. The most familiar curve is the circle. It can be drawn with a compass or
by sticking a drawing pin in paper, looping a string over it, attaching a pencil to
the other end of the string and moving the pencil around the pin, keeping the string
taut. It is obvious from the way that it is drawn that any point on the circle is the
same distance from its centre. This distance is called the radius of the circle.
Ancient mathematicians thought that the circle was the perfect shape. A circle
always has the same form even when it is rotated, which is why such things as
wheels and gears are circular. Over two thousand years ago, Eratosthenes, a Greek
mathematician, guessed that the Earth was spherical and found a way of measuring
its circumference. He noticed that at midday at Cyrene the sun was directly
overhead because its rays shone down a deep well. At the same time of day at

Alexandria the rays were not vertical, but were inclined at an angle. By



measuring this angle he was able to find that the angular distance between
Alexandria and Cyrene was 7-2°. He knew distance overland in modern units was
925 km and was able to work out a value of 46250000 metres for the Earth's
circumference. The accurate value is 40 089 350 metres. Circles were widely
studied in ancient times because of their properties. Mathematicians in Egypt,
Babylonia and China knew that the distance around any circle (circumference) is
roughly three times its diameter (a straight line passing through the centre of the
circle and joining two points on the circumference). In every circle, no matter how
small or how large, its circumference divided by the diameter is always the same.
This ratio of circumference to diameter is represented by the symbol n, the Greek
letter pi. Archimedes found that the value of 1 was slightly greater than 3 - it is
about 3 1/7 - and we often use this figure for rough calculations. For more precise
work the value is 3-14159 ... where the decimals go on forever without repeating.
Pi is what is known as an irrational number. We do not know its value exactly
but can calculate it to any required accuracy -an early computer worked it out to
10 000 decimal places. The circumference of a circle is n x its diameter, or 2nr

where r is the length of the radius. The area of a circle is therefore nr?

Algebra and its
language

If a car travels for two hours at 60 miles per hour it covers 120 miles.
Similarly, a car moving at 50 miles per hour for three hours travels 150 miles.
The distance is obtained by multiplying the velocity by the time. This statement
can be written in a much shorter way if symbols are used instead of words. If
distance is represented by the letter s, velocity by the letter v, and time by t, then
we can write s = vxt. We usually do not bother to include the multiplication sigh
and simply write s = vt. This type of expression belongs to algebra, a branch of
mathematics which was invented by the Arabs. The word comes from the Arabic
‘Algebra’ meaning the great art. Algebra is a form of language for writing about



numbers and measurements and the relationships between them. Not only is it
much shorter than using words but it helps in working out mathematical problems.
A more complicated example would be a problem such as 'in two years' time
a man will be twice as old as his son is now. If their total age is 67, how old is the
son?' First we translate the words into symbols. If T stands for the man's age in
years, then in two years' time he will be m + 2 years old. Now we can construct our
first equation :m + 2 = 2s, where s is the son's age. We now have one equation, but
two unknown symbols, i.e. m and s. In order to solve the equation, that is to assign
values to the symbols, we must always have the same number of equations as we
have unknowns. In this case, therefore, we need one more equation: itism + s =
67.1f m + 2 = 2s we can subtract 2 from each side and get m= 2s - 2. We can now
use this value of T in the equation m + s = 67, thus 2s-2 + s = 67. Adding up the 2s
+ s on the left-hand side and putting the numbers on the right we get 3s = 69, or s

= 23. The son's age, therefore, is 23.



Co-ordinate geometry

In 1637 a French mathematician, Rene Descartes, invented coordinate
geometry, a method of combining algebra and geometry which uses graphs to
press the relationship between two quantities. First two lines are drawn at right
angles to each other. The horizontal line is called the x-axis and the vertical line
is called the i-axis.
The point at which the lines cross is called the origin, O, and all distances are
measured from this point. The two axes are marked with scales, so that distances
upwards and to the right of the origin represent positive values of x and vy.
Distances downwards and to the left of the origin represent negative values. If we
start at the origin and move two units right along the x-axis and three units
upwards parallel to the y-axis, we reach a point which is labelled (2,3). These
numbers are the co-ordinates of the point: the x-value is always written first. The
point (2,3) is different from (3,2). Because this form of mathematics relies on co-
ordinates, it is called co-ordinate geometry, and it can be used to represent
algebraic equations. The simple equation y = 3x, means that when x = 1, y = 3;
when x: = 2, y = 6. If we mark the points (1,3) (2,6) between the axes they can be
connected by a straight line. Every point on the line is a point at which y = 3x.
Graphs can illustrate the connection between two quantities. For example a graph
is often used for changing a temperature in degrees Celsius (C) into degrees
Fahrenheit (F), based on the equation F = 1-8C + 32.The equation determines the
type of line produced. In the illustration a graph of the line y = 2x is drawn; it
will not slope as much as the line y = 3x. The gradient of a line is the distance it
rises divided by the distance travelled horizontally :y = 2x has a gradient of 2, y =
3x has a gradient of 3. The graph of the line y = 3x + 2 does not pass through the
origin. Instead it cuts the j-axis at the point (0,2). In general, all straight lines have
an equation of the form y=mx + c, where m is the gradient and c is the point at
which the line cuts the y-axis. Other more complicated equations lead to

different curves. For example x2+y2 = r2 is a circle of radius r with its centre at



the origin. It is also possible to use co-ordinate geometry in three dimensions; in

this case a z-axis is added to the x- and y-axes.

Calculus

It is easy to find the area of a rectangle. Simply multiply its length by its
breadth. However, for a figure with curved sides the method of finding the area is
not as easy. The curve in the diagram is part of a parabola with an equation y* =
4x. One way of finding its area is to draw vertical lines at the points X = I, X = 2, X
= 3 and x = 4. This divides the area under the curve into five parts. Now we can
construct four rectangles, as in the second diagram. Each rectangle is one unit
wide and its height can be found by co-ordinate geometry using the curve's
equation. For example, when x = , y = 4x1, and therefore y V4. Thus the area
of the smallest rectangle is x V4. The areas of the other rectangles can be found
in the same way and all four added together to give a total area of (1 x V4) + (1 x
V8) + (1 x VI2) + (1 x V16). Of course, this area is not exactly the area we require.
It is smaller than the true area by the amount colored fen in the diagram. If we
were to divide the x-axis into nine narrower rectangles (third diagram) we would
get a closer answer and there would be less tan in the diagram. In fact, the more
narrow rectangles we take the nearer the sum of their areas approaches the area
under the parabola. The total area of the rectangles can never be greater than the
area under the curve, but it gets closer and closer to it as we take more and more
strips. We say that it tends to a limit at which it equals the parabola's area. If you
can imagine adding an infinite number of strips of zero width then this is the limit,
at which the approximate area exactly equals the true area. In fact it is possible to
work out a formula for the area by using the curve's equation and this idea of
limits. Then the area can be calculated from the equation of the curve without
having to draw a diagram and make actual measurements. The branch of
mathematics in which this method is used is calculus. It was invented in the 17th

century independently by the English and German mathematicians Isaac Newton



and Gottfried Leibniz. This branch of calculus, concerned with measuring areas
and volumes, is integral calculus as it depends on the process of integration, or
adding together a large number of small elements. The other branch, differential

calculus, is concerned with rates and speeds.

Sets

Ordinary algebra is a form of language for saying things about numbers and
the way they are combined. Boolean algebra is a different type of algebra for
describing collections of things. It was invented by a 19th-century English
mathematician, George Boole. Suppose that in a group of 25 students, 1 7 study
mathematics arid 16 study science. Obviously some must be studying both. In
fact 8 students (17+16 — 25) study both mathematics and science. In Boolean
algebra the full group of students is called the universe set, P. Those studying
mathematics are a sub-set, which can be given the symbol M; in the same way
S is the sub-set of science students. Boolean algebra has its own system of
signs and symbols. Just as numbers are combined by addition, multiplication,
etc., so sets are combined in certain ways. The full set of students P consists of a
number of individuals P, P,, P, etc. This is written (P; ,P,, P3, etc.) = P. In this
case P; € M, etc., meaning that PI is @ member of the set M. If we write M e P,
we mean that the sub-set M is contained in the universe set P. The intersection
of the sub-sets M and S is written M n S (read M cap S). It is the set of students
who study both mathematics and science. Another example is the intersection of
the set of all schoolteachers with the set of all people with red hair: it is the set of
all red-haired schoolteachers. The total set of all students is given by the union of
M and S. This is written M u S (read M cup S). It is the set of students who are
studying either mathematics or science or both. The operations of cap and cup
are most easily understood by using Venn diagrams in which a set of things is
represented by the area within a circle, and by the areas of the overlapping parts
of overlapping circles. The operations of intersection and union are rather like

multiplication and addition in arithmetic. If F, G and R are three sets it is possible



to show that F~(GuUK) is the same thing as (F~G) u (FnR). You can see this
from the Venn diagram. This is like the law that 3x (2+7) =(3x 2) + (3 x 7).
Another basic rule of Boolean algebra is that Fu (G n R) =-(FUG) n (F U R).

Note that in arithmetic 3 + (2 x 7) is not the same as (3 + 2) x (3 + 7). Boolean

algebra can also be applied to statements in logic as well as sets. Its modern

application is in computer programming.

AHFOpI/ITM Nnepecrasa TeKCTa

1. bersplii IpOCMOTp TEKCTA U O3HAKOMJIEHHUE C €r0 OOIIMM CMBICIIOM.

2. boiiee BHUMAaTEIIBHOE 4TCHUC, OIIPCACIICHUC 3HAYCHUM HE3HAKOMBIX CJIOB IO

KOHTCKCTY WJIM 110 CJIOBAPIO.

3. CMBICTIOBOI aHANM3 TEKCTa, pacrpeielieHue MaTeprala CTaTbi Ha TPY TPYIIIIBI

I10 CTCIICHU BA’>KHOCTH.

1- rpynmna 2-Tpyna 3 rpymma
Haubonee BaxxHbie Bropocrenennas Mano3naunmas
cooOwIeHusl, Tpedyronme | nHpopmanus, uH(pOpMaIHsl, KOTOPYIO

ITOJIHOI'O 1 TOYHOTI'O
OTPa’XCHH: B IICPCCKA3C

nepegaBaemas B 0oiee
COKpAIlIEHHOM BUJIE.

MOJKHO OITYCTHUTDb

1
2
3
4
5.
6
7
8

4. Opranuzaiysi 0TOOPaHHOTO MaTepyaa, sI3bIKOBasi 00padOTKa U U3JI0KEHUE.

CJIOBA U CJIOBOCOYETAHUA JIJIA ITIEPECKA3A
Jlannvin mexem - the present paper(text)

.TeMa - the theme (subject-matter)
. OCHOBHas nipobaema - the main (major) problem
. 1ienb - the purpose

. OCHOBHO# mpuHIu - the basic principle
npoOaembl, cBs3aHHbIe ¢ - problems relating to...; problems of
. a"ajoruyHo - Similarly; likewise
. TIO3TOMY, CJIEIOBATCNIbHO, B pe3ysbraTe 3Toro - hence; therefore
. HaoOopot - onthe contrary

10. Tem He MeHee - nevertheless; still; yet




11. xpome Toro - besides; also; again; in addition; furthermore
13. cuauaia - at first

13. manee, 3arem - next; further; then

14. nakonen, urtak - finally

15. Bkpatie - in short; in brief

lle./lb Hanucanusia mexkcma
1.. The object (purpose) of this text is to present (to discuss, to describe, to

show, to develop, to give) ..

2. The text (article) puts forward the idea (attempts to determine) ...

Bonpocwt, o6cyyicoaemvie 6 mexcme

1. The paper (article) discusses some problems relating to
(deals with some aspects of,. considers the problem of, presents
the basic theory, provides information on, reviews the basic
principles of) ... ./}

2. The paper is concerned with (is devoted to ...)

Hauano mexkcma

1. The paper begins with a short discussion on (deals firstly
with the problem of) ...

2. The first paragraph deals with ...

3. First (at first, at the beginning) the author points out that
(notes that, describes) ...

Ilepexo0 K uznoscenuto ciedyouieit yacmu mexkcma
1. Then follows a discussion on ...
2. Then the author goes or, to the problem of ...

3. The next (following) paragraph deals with (presents, discusses»
describes) ...

4. After discussing ... the author turns to ...

5. Next (further, then) the author tries to (indicates that,
interesting that) .,.

6 It must be emphasized that (should be acted that, is evident
that, is clear that, is Interesting to note that) ...

Koueu U3TI02HCCHUA MeKcma

7. The filial paragraph states (describes, ends with) ...

2. The conclusion is that the problem is

3. The author concludes that (summarizes the) ...

4. Tosumup (to summarize, to conclude) the author emphasizes
(points out, admits) that ...

5. Finally {in the end) the author admits (emphasizes) that ...

Ouenka mexcma
In my opinion (to my mind, 1 think)



The paper is interesting (not interesting, of importance (of little importance),
valuable (invaluable), up-to-date (out of date), useful (useless) ...
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CaMOCTOATEIBbHON pabOTHI CTYJIEHTOB
[Tnan rpadux camocToaTenbHON pabOTHI CTYACHTOB

. Jlureparypa
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BBenenue

OCHOBHOIl 1eJbK) CAMOCTOSITETFHOW PabOThl  CTYJIEHTOB  SIBISIETCA
MOBBIIICHUE UCXOAHOTO YPOBHS BIAJACHUS MHOCTPAHHBIM SI3bIKOM, TOCTUTHYTOIO
Ha MpEAbIAYIIeH CTyNeHn 00pa30BaHus, U OBJIa/ICHUE CTYICHTaMU HEOOXOAUMbIM
U JIOCTaTOYHBIM YPOBHEM KOMMYHUKATHUBHOW KOMIIETEHLIIMH JUIsI PELICHUS
COLIMAJbHO-KOMMYHHMKATUBHBIX ~ 33/lad B  pa3IUYHbIX 00JacTsX OBITOBOH,
KyJIbTYpPHOH, TPO(ECCHOHAIBbHOW M HAYYHOM JESATENIBHOCTH IpPU OOLIEHUH C
3apyOeKHBIMU APTHEPAMH, a TAKXKe JUIsl JalbHEUILIEro caMmooOpa30BaHusl.

Hcxons U3 NOCTaBIEHHOM 1EJIM CTABSITCS CIIEIYIONIUE 3aAa4u:

® TOBBICUTH  YPOBEHb  y4eOHOM  aBTOHOHOMHUHM  CIIOCOOHOCTH K
caM000pa30BaHUIO;

® Pa3BUTh KOTHUTUBHBIX U HCCIEIOBATEICKUX YMEHHUS,

® PACIIUPUTH KPYro30p U MOBBICUTH OOIYIO KYJIBTYpPY CTYACHTOB;

® Da3BUTh HABBIKM YTCHUS, TMOHMMAaHHUS M TIEPEBOJIa JIMTEPATyphl IO
CHEUAIbHOCTH C HEMELIKOTO SI3bIKa Ha PYCCKUI;

® Da3BUTh HABBIKM YCTHON pEUYM MO JUTEPATypPOBEJICHUIO HA HEMELKOM
A3BIKE;

® 3aKpEeNuTh JIGKCMYECKUH M TpaMMaTHYECKUU MaTepuaia IMpH MOMOIIH
PA3IUYHBIX YIIPAKHEHUN;

e BbIpabOTaTh YMEHHUS AHHOTHUPOBATh U pedepupoBaTh MPOUYUTAHHBIN
Marepuan;

e BbIpa0OTaTh YMEHUS CAaMOCTOSITEIbHO aHAIU3UpOBaTh (UI0COPCKYyIO,
UCTOPUYECKYIO, COLMOJIOTMYECKYI0, KYJBTYPOJOTHUUYECKYI0 M CBS3aHHYIO C
U3YYCHUEM MHOCTPAHHBIX SA3BIKOB HH(POPMAIIHIO;

® MPUMEHSTHh HAYYHYIO TEPMHUHOJIOTUIO U OCHOBHBIE HAYYHBIE KaTETOpPHH,
dbopmMupoBaTh 00IIIME MOICIIH aHAJIU3A IO COOTBETCTBYIOIIUM JAUCIUTIIINHAM;

® [IPaKTUYECKH BIAJIETh CUCTEMOM aHIJIMICKOTO SI3bIKa M MPUHIIUIIAMU €€
(GYHKUMOHUPOBAHUS  NMPUMEHUTENBHO K  pa3inyHbiM  cepam  pedeBoi
KOMMYHUKAIMHU, PEYEBOT0 BO3/ICHCTBHS;

e BecTH Oeceqy MO NPOYUTAHHOMY WJIM NPOCIYHIAHHOMY TEKCTY,
IPaBUJIHLHO UCTIONB3YS JICKCUUECKUN U TPAaMMATHUYECKUN MUHUMYM;

® KpaTKO MepenaTh COAEpKaHUE TEKCTa, MPOAHAIN3UPOBATH TEKCT, JAaTh
€ro XapaKTepUCTHUKY;

e yyuTaTh Npo ceds W TOHMMaTh O€3 NepeBoJa Ha PYCCKUM S3bIK
OPUTMHAJIBHBIA TEKCT CpeHEN TPYAHOCTH MPO(eCCHOHAIBHOW HAINPaBICHHOCTH
1 TyOJIUIMCTUYECKOTO KaHPa;

e nucath opdorpaduueckn MOPaBWIBHO B  Mpeleiax aKTHBHOTO
JIEKCUYECKOI0 MUHUMYMA.

® MIOMOYb CTYJICHTY Hanbosee 3(PPEeKTUBHO OpraHU30BaTh CBOKO Y4EOHO-
MO3HABATENIbHYIO AESATEIbHOCTb, PAIMOHAIBHO IUIAHUPOBATh M OCYIIECTBIISTH
CaMOCTOSTENIbHYI0 paboTy, a Takxke oOecrneuynBaTh (POPMUPOBAHUE OOIIUX
YMEHUU U HABBIKOB CAMOCTOSATEIBHOU AEATEIBHOCTH;



® pa3paboTaTh U BHEAPUTH OTIEIbHBIE (POPMBI CAMOCTOATEIHLHON PabOTHI B
npouecce oOy4eHHs] MHOCTPAaHHOMY SI3bIKY, KaK IMPU HAMNpaBIAIONIEM YYacCTHH
npernojaBarensi, Tak M 0€3 HEero Ha MPOTSHKEHUU BCEr0 Kypca H3yUYeHHUs
MHOCTPAHHOTO SI3bIKa;

® CO3/1aTh TICHUXOJIOTO-AUIAKTUYECKUE YCIOBHUS Pa3BUTUA MHTEIJICK-
TyaJIbHOW WHUIIUATHBBI U MBIIIJICHUS HA 3aHATHSIX JTFO00H (POPMBI.

CamocrosiTenpHast paboTa CTYJIEHTOB 3aHUMAET BaYKHOE MECTO B y4eOHOUH U
HAYYHO-HUCCJIEA0BATEIIbCKOW JIESITEIbHOCTH CTYAEHTOB. be3 caMocTtoaTenbHOU
paboThl HEBO3MOKHO HE TOJILKO OBJIAJICHUE JIFOOOW BY30BCKOW JNUCIMIUIMHOMN, HO
U (HOpMHUpPOBAaHUE CIENMAIMCTAa KaK MpodeccuoHaia. B mmupokom cMmbiciie MoA
CaMOCTOSITENIbHOM ~ paboTOM  cleayer  MOHUMaTh  COBOKYIMHOCTh — BCE
CaMOCTOSITENIbHON JESITEIbHOCTU CTYJIEHTOB, KaKk B y4eOHOH ayIUTOPHUH, TaK U
BHE Hee, B KOHTAKTE C MPENo/iaBaTelieM U B €ro OTCYTCTBHE.

VYcunenue poiid  CaMOCTOATENBbHOM  paboOThl  CTYJACHTOB  O3HAuYaeT
NPUHIIUITHAIBHBIA MIEPECMOTpP OpraHU3allid Y4eOHO-BOCIIUTATEIBLHOTO Ipoliecca
B BYy3€, KOTOPBIM TOJKEH CTPOUTHCS TaK, YTOOBI pa3BUBATh YMCHHUE YYHUTHCS,
dbopMHpOBaTE Yy CTYIAEHTAa CIIOCOOHOCTH K CaMOPa3BUTHIO, TBOPYECKOMY
MPUMEHEHHUIO TIOJYyYEHHBIX 3HAHWH, CIToco0aM amanTaiii K IpodeccHoHaIbHOMN
JESATETPHOCTH B COBPEMEHHOM MUDE.

AHHOTAIUSA AUCHHUILIUHBI

Haumenosanue HNHocTpanHblii A3bIK B chepe npodeccHOHATbHOH KOMMYHHKAMH
JUCIHUILINHBI
Coneprxanue The Real-Number System. The Field and the Order Axioms. Rational

and Irrational Numbers. Signed Numbers. Types of Fractions. Addition
and Subtraction. Multiplication and Division. Natural Numbers. What
are Imaginary Numbers? Numbers and Fundamental Arithmetical
Operations. Counting and Numbers. Calculus.

Peanusyembie YK-4; VK-5

KOMIIETEHIIH

PesynbTarsl YK-4

OCBOCHMS 3HaTh:

JIUCLUTUINHBI — CI0BOOOPa30BaTENbHYIO CTPYKTYPY OOIIIEHAYYHOTO U TEPMHUHOJIOTHYECKOTO CIIOSI
TEKCTa IO CIiCHHUaIu3alnu, JJIEKCUKY JICJIOBOI0, HAIIMOHAJIbHO-KYJIbTYPHOT'O
o0IIeHNS;

JEeKCUYECKUI ~ MUHUMYM  MHOCTPAHHOTO  fi3bIka  O0Iero u
npo¢eCCHOHATBLHOTO XapaKTepa;

Ymers:

— paboTats ¢ npodecCHOHATBLHON TNTEPaTypoil HAa HHOCTPAHHOM SI3BIKE B
TMECYaTHOM U DJICKTPOHHOM BUIEC, T.€. OBJIaJICTh BCCMU BUAAMU YTCHUSA
(IIPOCMOTPOBOTO, 03HAKOMHTEIHHOTO, H3YUaIOILEro, IOMCKOBOI0);
obmaThes ¢ 3apyOeKHBIMU KOJUIETaMH Ha OJTHOM M3 HHOCTPAHHBIX SI3bIKOB,
OCYIIECTBIISITh EPEBO/T NPO(ECCHOHATBHBIX TEKCTOB

Biaagern:
— — HaBbIKaMU  TPO(HECCHOHATHFHO-OPUEHTUPOBAHHOTO  TIepeBOa
TEKCTOB, OTHOCAIINXCS K pa3.]'II/ILIHBIM BHUIaM OCHOBHOfI

npodeCcCHOHATLHOMN 1eATEbHOCTH.
- KyJIbTYpPOW MHOSI3BIYHOM YCTHOM M MMCbMEHHOM peyH.

YK-5




3HaTh:

— IpaMMaTHYeCKUe OCHOBBI MHOCTPAHHOTO sI3bIKa, 00ECHEUMBAIOIINE
KOMMYHHKAITMIO O0mero u mnpodeccCHOHAILHOTO XapakTepa 0e3
MCKaXEHUS CMbICIIA ITPU MMCbMEHHOM M YCTHOM OOIICHHH;

— ¢oHETHYECKUE, TPAMMATUYCCKUE U JIGKCHYECKUE CTPYKTYPBI YCTHOM
Y IUCHbMEHHOMN pPeYH B OIPE/IEICHHOM 00BhEME;

YmMmern:

—o0marbes ¢ 3apyOeKHBIMHU KOJUIEraMHd Ha OJHOM M3 WHOCTPAHHBIX
SA3BIKOB, OCYHICCTBJIATH IEPCBO/ HpO(l)CCCI/IOHaJIBHBIX TCKCTOB,
Baanern:

— HaBbIKaMU pa3r0130pH0ﬁ pC€ur Ha OJHOM M3 MHOCTPAHHBIX A3BIKOB U
npoeccuoHanbHO-OPUEHTUPOBAHHOTO nepeBoja TEKCTOB,
OTHOCSIIMXCS K PAa3JIMYHbIM BHJIAM OCHOBHOH mpodeccruoHanbHOM
JIESITEIbHOCTH.

TpyoeMKOCTb, 3.€.
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http://biblioclub.ru/index.php?page=book&id=428094
(10.03.2018).

JomnomauTenpHas
nuTeparypa

1. bxwuckas, 0. B. Axrnumiickuii s3bIk : HHGOPMAIIMOHHBIE
CHCTEMBI U TEXHOJOrMM : y4eO. mocobue g By3oB / HO.B.
bxunckas, E.B. Kpacnosa. - PoctoB n//l : ®enukc, 2008. -
248 c. : un. - (Beicmee oGpazoBanue). - ISBN 978-5-222-
14234-9, sx3emrurspos 10

2. Hdymopoa, D. C.<BR>&nbsp;&nbsp;&nbsp; Kiou k
yaeOHOMY mocoouro «Pa3roBopHBIii AQHTJIMACKUH.
[Tpaktuyeckuii kypey / 2.C. lynoposa. - Cankr-IlerepOypr :
KAPO, 2017. - 144 c. - http://biblioclub.ru/. - ISBN 978-5-




9925-1220-5, »>K3eMIUISIPOB HEOTPAHUYECHO

3. Kauwanosa, K. H. IIpaktuyeckas rpaMMmaruka aHTJIMHCKOTO
s3pIka ¢ ynpaxHeHusmu U kimodamu / K.H. Kawanosa, E.E.
W3pauneBuu. - M. : JlanKom, 2011. - 718 c. : mpuir -
(English). - ISBN 978-5-91336-008-3, sk3eMILIsIpOB 5

4. Miomep, B. K.<BR>&nbsp;&nbsp;&nbsp; Hosslit anrio-
PYCCKHH, PYCCKO-aHTJIMHUCKUN CIIOBapbh DJIEKTPOHHBIN pecypc
/ B. K. Mromnep. - Mocksa : Anenant, 2014. - 512 c. - Kaura
Haxoautcs B mpemmyM-Bepcun ObC IPR BOOKS. - ISBN
978-5-93642-332-1, 5k3eMIIIPOB HEOTPAHUYCHO

OcHoBHbIMU opMamMu padOThI M KOHTPOJISI CTYIEHTOB SIBJISIIOTCS:
COOBILHIEHUE
Coo0mieHne - 310 mpo3anMveckoe COYMHEHHE He00JbIIOro o0beMa u
CBO0OJHOII KOMIIO3MIMHU, BBIPAXKAIONIEE HWHIWBUAYaJIbHbIC BIEYATICHUS U
cooOpakeHHsI TI0 KOHKPETHOMY TIOBOJY WJIM BONPOCY M 3aBEJAOMO HE
MPETEHYIOIEE Ha OMPEEIAIONIYI0 UIIM UCUEPIIBIBAIOIIYIO TPAKTOBKY MIpEAMETA.

HGHB COO6HI€HI/IH COCTOHUT B pa3BUTHUU TAKHUX HABBIKOB, KdK
CaMOCTOATCIbHOC TBOPYCCKOC MBIIIJICHUC U IIMCBMCHHOC HU3JIOKCHUC
COOCTBEHHBIX MBICJICH.

CTpyKTypa U IJIaH COO0IEeHUs
CrtpykTypa onpeaensieTcs: peabsIBIsIeMbIMU TPEOOBAHUSIMU:

|.  mbIcnu aBTOpa Mo nmpobieme uznaratorcs B hopme kpatkux Te3ucos (T);

Il.  MbIcIb q0JKHA OBITH MOJKPEIICHA TOKA3aTeIbCTBAMU, TIOATOMY 3a TE3UCOM
CJIEIYIOT apryMEHTHI (A).

APryMeHThl - 3TO (PaKThl, SIBJICHUS OOLECTBEHHON XU3HH, COOBITHS, KU3HEHHBIC
CUTyallMd W JKU3HCHHBIA OIIBIT, HAy4YHbIC JI0KA3aTEJIbCTBA, CCHUIKM HA MHEHUE
YYEHBIX U JIp. Jlydllle MpuBOAUTH ABa apryMEHTa B IOJIb3Y KaXKIOTO TE3HUCA: OOUH
apryMEeHT KaXXeTcsi HeyOenuTelnbHBIM, TPU aprymMeHTa MOTyT ''meperpys3uTs'
W3JIOKEHHUE, BBINOJIHEHHOE B JKAHPE, OPHUEHTUPOBAHHOM HA KpaTKOCTh U
00pa3HOCTb.

Takum 00pa3om, 3cce MPUOOPETAET KOIBIEBYIO CTPYKTYPY (KOJUYECTBO TE3UCOB U
apryMEHTOB 3aBHCHT OT TEMbI, U30paHHOTO IJIaHA, TJOTUKHA PA3BUTHS MBICITH):

- BCTYIUICHUE; - TE3UC, APTYMEHTBI; - TE3UC, APTYMEHTHI; - TE3UC, APTYMEHTHI; -
3aKJIH0YCHUE.

IIpaBuia HanmucaHusi COOOIIEHUSA



o U3 popmanbHBIX paBUI MOKHO Ha3BaTh TOJIBKO OJIHO - HaJTMUKE 3ar0JI0BKA.

o BuyTtpeHnHss cTpykTypa MOKET ObITh IPOM3BOJILHOM. [loCKOJIbKY 3TO Manast
dbopma mucbMEHHOM paboThI, TO HE TpeOyeTcs 00s3aTeIbHOE TOBTOPEHUE
BBIBOJIOB B KOHIIE, OHU MOTYT OBbITh BKJIFOUEHBI B OCHOBHOM TEKCT WJIH B
3aroJioBOK.

o ApryMeHTaius MOXKET IPealecTBOBATh (POPMYIUPOBKE MPOOIEMBI.
dopMyHpoBKa MPOOIEMBI MOKET COBIAJATh C OKOHYATEIHHBIM BHIBOJIOM.

o B otnnune ot pedepara, KOTOpHIN agpecoBaH JIOOOMY YUTATENIO, TOATOMY
HauuHaetcs ¢ "4 xouy pacckaszath 0.", a 3akaHuuBaetTcs " npuiien K
CJIEAYIOIIUM BBIBOJIaM...", 3CCE - 3TO PEIUIMKA, a[peCOBaHHAS
MOJIFOTOBJICHHOMY YUTATENIO (ClymaTento). To ecTh 4eIoBeKy, KOTOPHIii B
o0IUX YepTax yKe MPEeACTaBIAET, O YeM MOUIET peUb. ITO MO3BOJISIET
aBTOPY COCPEOTOUUTHCS HA PACKPHITUH HOBOTO U HE 3aTPOMOXK/IATh
U3JI0KECHUE CITYKEOHBIMH JCTaJSIMH.

COBECEJOBAHME

CobecenoBanue - ¢opma YyuyeOHOH JEATEIBLHOCTH, CHEIUalbHas Oecena
MPErno/IaBaTelisi CO CTYJAECHTOM Ha TEMbl, CBSI3aHHbBIE C M3y4aeMOU JUCIMILIMHOM,
paccuuTaHHasi Ha BBISICHEHHME OO0beMa 3HAHUW CTYyJIEHTa IO OIpEeIeICHHOMY
pasmeny, Teme, mpobOjaeMe W T. T., TO3BOJSIIONIAS OICHUTh HUX YMCHHC
apryMEHTHUPOBATh COOCTBEHHYIO TOUKY 3pPEHHS, MPEAIOjararplias BCECTOPOHHEES
o0CyXieHre Kakoro-J1mbo Bompoca, MpodJieMbl UIIK COMOCTABICHUU HHPOpMaIINH,
WJIe, MHEHHU, TPEJI0KEHUN.

JOKJIAA
Jokaan mpeacrapiisieT co00i Mcciae0BaHUE 10 KOHKPETHOM npodieme.
PaboTa 1o moAroToBKe J0KIIa/a BKIOYAET HE TOJBKO 3HAKOMCTBO C JIMTEPATYPOit
1o 30paHHOM TeMAaTHUKe, HO M CAMOCTOSITEIbHOE U3YUYEHUE OTPEACICHHBIX
BOIIPOCOB.
Hayunbiit fokiaa MokeT ObITh TOATOTOBIIEH JIJIsl BRICTYIUUICHUSI HA CEMUHAPCKOM
3aHATHH, Ha KOH(EPEHIIMH, B paMKaX IIPOBOJUMOT0 KPYIJIOro CToJa.
IHoaroroBka qoKJIaaa BKJIKYAET HECKOJIBLKO 3TANOB PadoThI:

Br10op Tembl 10KI1a1a

[TonGop matepuana

CocraBnenue miaHa. Paborta Hag TEKCTOM
OdopMieHre MaTepHranoB

[TonroToBKa K BBICTYIIJICHHIO

o R

Jlok1aa cOCTOUT U3 CIACAYIOLIUX YACTEH:



- TUTYJIbHBIN JIUCT

- OIJIABJICHUE

- BBEJICHUE

- OCHOBHAs 4acTh

- 3aKJIFOYCHUE

- CIIMCOK JIUTEPATYPHI.

BBenenue
B BBenieHrM HE0OXOAUMO, MPEK]IE BCErO, 00BSICHUTD, B UEM COCTOUT
aKTYyaJIbHOCTb JTAHHOTO MCCJIEOBAHMUSI.

OcHOBHasA YaCTh

310, COOCTBEHHO, U €CTh Balll Jokji1aa. OOBIYHO OCHOBHAS YaCTh COCTOUT U3
HECKOJIBLKHX Pa3zesioB (T1aB, maparpadoB), KKl U3 KOTOPBIX MOCBSIIEH
OTACIBHOMY aCHEKTY U3y4a€MOU TEMBI. Y Ka)JOM IJIaBbl, B OTIWYHAE OT BBEICHUSA
U 3aKJIFOYEHMUS, IOJDKEH OBITh CBOM 3ar0JIOBOK.

3akJIroueHue
B 3akimrouennn He0OX0IUMO cJiesiaTh OOIIME BHIBOBI 110 U3yUYeHHOU Teme. OHu
JIOJKHBI OBITH TIPEACIIBHO YETKUMU U KOHKPETHBIMU.

Padora Hag TekcToM

Cocrasnenue muana. B naneHeimem, no Mepe OBIaICHUS U3y4aeMbIM
MaTepHuayoM, Ha4aJIbHBIN TUTAaH MOXKHO OY/IET IOTIOJHATh, COBEPIICHCTBOBATH H
KOHKPETHU3UPOBATb.

PaGoty Hajg TekcTOM OyAyIero BHICTYIUICHHS] MOYKHO OTHECTH K Hauboiee
CJIO)KHOMY Y OTBETCTBEHHOMY 3TaIly TIOJIFOTOBKH JI0KIana. MiMeHHo Ha 9TOM JTarne
HE00XO0MMO TTPOU3BECTH aHAIN3 U OIIEHKY COOpaHHOT0 MaTepuala,
chOopMyIUPOBATh OKOHYATEIHHBIN TJIaH.

[Tpuctymnas xk paboTe HaJ TEKCTOM JIOKJIa/a, CIEAYET YUUTHIBATh CTPYKTYPY €ro
MIOCTPOCHHUSI.

PE®EPUPOBAHUE CIIELIMAJIBHOM JIUTEPATYPBI HA
NHOCTPAHHOM S3bIKE

PedepupoBanue - KpaTkoe U3J10KeHHE COACPKAHUSA TEKCTA.
[TonmoxuTenbHas WM KPUTHUUECKAS OLIEHKA M3JI0KEHHBIX MMOJIOKEHUN 1aeTCs B
3aBUCUMOCTH OT IOCTaBJICHHOM LETIN.

AJIropuT™m pedepupoOBaHHS TEKCTA

1. I[IpocMOTpUTE TEKCT, JOrajalTech, O 4YeM HUJET pedyb B JAHHOM TEKCTe,



OMHPAsCh HA 3HAYCHHUE 3HAKOMBIX CJIOB.

2. [IpouuraiiTe TEKCT €lle pa3, AOraJaiTech O 3HAYEHUH HE3HAKOMBIX CIIOB IO
KOHTEKCTY WJIM HallJiuTe B CIIOBape.

3. CnenaiiTe CMBICTIOBOM aHalIM3 TEKCTa, paclpeleianuB HHPoOpMalui Ha 3
TPYNIIBI 10 CTENIEHU BaXKHOCTH:

a) HamOoJiee  BakHas uWHOpMalMs, TMpeaHa3HAYeHHas i1 HauOoiee
MOJIHOTO OTPAYKEHUS;

0) BTOpocTereHHast HHPpOpMaIUs JJIs1 COKPAIICHHON TIepe1ayn;

B) HE3HAUNTEIbHAS HHMOPMAITHS, HE TPEOYIOIIasi OTPaKCHHUS.

4. N3noxure Marepuana, CIeJaB  [PEABAPUTENIbHYIO  SI3BIKOBYIO  00-
paboTKy.

AHHOTHUPOBAHME CHEIIMAJIBHOM JINTEPATYPBI HA
NHOCTPAHHOM S3bIKE

AHHOTAUMS - KPAaTKOE M3JI0KEHHUE, COCTOSIICE U3 HECKOJIBKUX (Dpa3 M3II0KEHUE
TEKCTa, pacCKphIBAIOIEe €ro HAayYHOe M IIPAKTHUECKOE 3HAaUeHHEe 03 KPUTHICCKOU
OIICHKHU.

TekcTy aHHOTAIMHU TIPEAIICCTBYIOT ONOIHorpadudecKue JaHHbIC, BKIIFOYAIOIINE
Ha3BaHME UCTOYHMKA, (DAMUIIMIO aBTOPA, TOJI U MECTO U3JIaHUS.

J{nst cocTaBiieHUs] aHHOTAIMK HEOOXO0IMMO 3alIOMHUTh HEKOTOPbIE KIIUIIIE:

. The text (article) is headlined...

. The main idea of the text (article) is...

. The purpose of the text (article) is to give the reader some information on...
. The text (article) starts by telling the readers (about, that)...

. The author writes that...

. The author states that...

. The author thinks that...

. The author stresses that...

. The author points out that...

10. Further the author reports (says) that...

11. The text (article) goes on to say that...

12. In conclusion...

13. | found the text (article) interesting (important, dull, of no value, too hard to
understand...)

©Ooo~NOoO Ol WwN

TPEBOBAHUSA K IPEACTABJEHNIO U O®OPMJIEHUIO
PE3YJBbTATOB CPC

[Tocne BoimonHenuss CPC cTyaeHThI NpeaCcTaBIsIoT:
® KOHCIIEKTHI Pa3JeioB 10 TPaMMATHKE;
® pE3yNbTaThl U3YYEHUS B PaMKax MPOrpaMMbl Kypca TeM, HE BBIHOCUMBIX Ha
JIEKLIIMA U CEMUHAPCKUE 3aHATHUS;



BBITTOJIHEHHBIE KOHTPOJIBHBIE YIIPaKHEHUS;

TEMaTUYEeCKHE JIOKJIAIbl U 3CCE Ha MPOOJIEMHBIE TEMBI;

TBOpPUYECKHE NIEPEBOAUECKHIE PAOOTHI;

VH/IMBUYAIBHBIC CIIOBAPH M0 N3Y4aEeMbIM TEMaM;

aHHOTHPOBAHUE U peepupoBaHHE CTATEH;

CTaThU OHJIAH HA U3y4aeMYIO0 TEMATUKY;

SI3BIKOBOE TTOPTQOIIHO.

Bo Bpems aynuTtopHOU pabOTBHI MPOBOAMTCS TECTUPOBAHWE JI OCYLIECTBIICHUS
npoMekyTouyHoro KouTposs CPC.

Crpykrypa u coaep:xkanue CPC

TuryabHblii JUCT - | cTpaHuna:

1) Ha3Banume o0Opa30BaTEIbHOTO YYPEHKACHUS (BBIpAaBHHBAHUE IO ILICHTPY,
3arjaBHbIC OYKBBI)

2) CamocrosTenbHas paboTa Ha TeMy:

Tema paOoThl. (BbIpaBHUBAHUE IO LICHTPY)

3) Bemommamr: @.11.0. aBTopa paboThl, paKyabTeT, Kypc, IpyIima

4) PykoBoauTenb: JODKHOCTR M 3BaHWe mpenopaBatens, O.1.0.
(BbIpaBHUBAaHUE 10 JICBOMY KpPalo)

5) CraBpononb, 20 T. (BEIpaBHUBAHHE IO [IEHTPY)

TpedoBanus k opopmiaenuro CPC

CamocTosiTennbHass pabOTa BBIMOJHAECTCS CTYJACHTOM Ha aHTJIMUCKOM WM
PYCCKOM si3bIKax (COrJacHO LENsIM 3a/laHMii) Ha CTaHJApPTHBIX JIMUCTax Oymaru
oenoro 1Beta popmara A4.

Texkct paboThl J0JKEH ObITh HAOpaH Ha koMibtoTepe (pudt “Times New
Roman”, pasmep mpudta - 12-14 kerens). JIeBoe mone — 2,5 cM.; BepxHee, IpaBoe,
HIDKHEE MOoJii — Mo 2 c¢M. BbeIpaBHHMBaHUE - 1O IIMPUHE, C BBIJEICHUEM BCEX
a03areB.

Bce nucTel 10KHBI OBITH MPOHYMEPOBAHBI CBEPXY MO HEHTPY. TUTYIIBHBIM
JIUCT HE HYMEPYETCs, a MOCIEAYIOIINI HyMEPYETCs 32 HOMEPOM 2.

WNuTtepBan Mexay cTpoukamMu — ouHApHBIN. O0muii 00bem paboter — 12-14
JIUCTOB (HE CUUTAs TUTYJIBHOIO JIUCTA).

PaGora  mommmBaeTcs — MOCTPAaHWYHO B IUIACTUKOBYIO  TAMKY-
CKOpPOCIIMBATENIb ¢ Mpo3payHoii 00moxkkon. IlepBeIM mMOAIMIMBACTCS OT3HIB
TBHIOTOPA, 3aT€M — TUTYJILHBIN JIUCT U T.]I.



IHJIAH-TPA®UK
BbiNnoJHeHUst CPC no aucnunianne « AHOCTpaHHbIH A3bIK B cepe npodeccuoHaAIbHOM

KOMMYHUKAIHN
CamocTosT
eJbHAS
pabora
Paznen Henens CTYJICHTOB Cpox cpaun Cpoxu DopeI
JUCIUTIAHBI cemecTpa u (enens Koney Ta Texymero
N ceMecTpa) 005051 KOHTPOJIA
TPYIOEMKO
cTh (B
Jacax)
UNIT |
Compulters:
Text A: «What is 1-4 6 4 3 Co0OecenoBanue
a computer ?»
Computers:
Text B: 5-8 9 8 7 Jloknan
«Hardware»
Computers: AHHOTHpOBaHU
Text C: «Types 9-12 6 12 11 .
of software»
Compulters:
Famous people Coo0ieHue
of science and 13-17 6 17 16
engineering:
Charles Babbage
Hroro 3a 2 27
ceMecTp
Bcero 27




JINTEPATYPA
Pexomenayemasi sureparypa

OcHoBHas JauTEparypa:
1 AHrIMICKUN A3BIK AJI aCIUPAHTOB [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue
/ T.C. boukapesa [u ap.]. — DIEeKTpOH. TEKCTOBBIE AaHHbIE. — OpeHOypr:
Openbyprekuii rocyaapctBennsiii yausepeutet, ObC ACB, 2017. — 109 c.
— 978-5-7410-1695-4.
Pexum nocryma: http://www.iprbookshop.ru/71263.html
2. Cnenosuu B.C. JlenoBoii anrnmiickuii si361k = Business English [DnexTponubIii
pecypc]: yueoHoe mocodwue / B.C. CnenoBud. — IJIEKTPOH. TEKCTOBBIC JaHHBIC. —
Munck: TerpaCucremc, 2012. — 270 c. — 978-985-536-322-5.
Pexum nocryma: http://www.iprbookshop.ru/28070.html

Pexum nocrymna: http://www.iprbookshop.ru/71263.html

JlomosiHUTEILHASA JIMTEpaTypa:

1. 1. Kammaposa B.C. AHrauiickuii s3elk [DnekTpoHHBIN pecype] / B.C.
Kammaposa, B.}FO. CuHuLBIH. — DNEKTPOH. TEKCTOBBIEC JaHHbIE. — M.:
WNurepuer-Yuusepcurer Mupopmanmonnsix Texnonoruit (MHTYUT),
2016. — 118 c. — 2227-8397.

2. Pexum moctyma: http://www.iprbookshop.ru/52140.html

3. 2. JIpruko, JI. Sl. Anrmmiickuii s3bIK 111 acnupanToB. English for Post-
Graduate Students [DnekTpoHHBIM pecypc] : ydeOHO-METOIUYECKOe
1mocoOue Mo aHrIuMCcKOMY SI3bIKy i actupanToB / JI. S. JIeruako, H. A.
HoBorpanckas-Mopckasi. — DIEKTpOH. TEKCTOBBIE JaHHbIE. — JIOHEIK :
JloHelKnii rocyJapCTBEHHBIN YHUBEPCUTET yrpasienus, 2016. — 158 c.
— 2227-8397. — Pexum goctyna: http://www.iprbookshop.ru/62358.html

4. 3. Jlykuna, JI. B. Kypc anrnmiickoro si3pika Jijisi MaructpantoB. English
Masters Course [DneKTpoHHBINH pecypc] : ydeObHOe mocobue s
MarucTpaHTOB TI0 PAa3BUTHI0O M COBEPIICHCTBOBAHHWIO OONIMX U
MIPEAMETHBIX (JIeTTOBOM aHTTUNUCKUM s13bIK) KomrieTenuuii / JI. B. Jlykuna.

— OIIeKTpOH. TEKCTOBbIE MOaHHble. — BopoHex : Boponexckuit
rOCYJJapCTBEHHBI apXUTEKTYPHO-CTPOUTENbHBIA yHUBEPCUTET, ObC
ACB, 2014. — 136 c. —978-5-89040-515-9. — Pexum

ocTyna: http://www.iprbookshop.ru/55003.html

5. 4. Comxo, A. C. IlpodeccuoHanbHblii HUHOCTPAHHBIA S3BIK IS
CHEUHUATUCTOB B 00JJACTU KOMITBIOTEPHON 0€30MaCHOCTH [DIEKTPOHHBIN
pecypc] / A. C. Comxo, E. A. ®enopoBa. — DIEKTPOH. TEKCTOBBIE
nannbie. — CII6. : YauBepcurer UTMO, 2016. — 34 ¢. — 2227-8397.

— Pexum nocryna: http://www.iprbookshop.ru/68059.html

MeTtoauyeckas JJureparypa.
1 .New Opportunities Russian Edition Elementary/CDs /Video
2. Cutting Edge / CDs


http://www.iprbookshop.ru/71263.html
http://www.iprbookshop.ru/28070.html
http://www.iprbookshop.ru/71263.html
http://www.iprbookshop.ru/52140.html
http://www.iprbookshop.ru/62358.html
http://www.iprbookshop.ru/55003.html
http://www.iprbookshop.ru/68059.html

3. bonk H.A., Jlesuna U.U., bouk M.A. AHrauiickuii mar 3a marom: Kypc
Ut HaunHarommx/Cassettes
4. Tlomnsiii kypc anriuiickoro sizbika «KREWARDy/ CDs

HNuTepHeT-pecypcenl:

1. http://www.bbc.co.uk/home/today/index.shtml - pecypcel u Matepuansl BBC
2. http://lwww.englishonline.co.uk—EnglishOnline — pecypcsl ans u3ydenus
AHTJIMHACKOTO SI3bIKA

3. http://www.oup.com/elt/oald/— OGHOBNICHHAS U YCOBEPIIEHCTBOBAHHAS BEPCHSI
nonysipaoro Oxcdopackoro cioBapsa. Cioapp comepxut 80 000 crareit. Bor
TaK)K€ MOXKETe HaWTU MOApOOHBIE O00BSICHEHHS ()pa30BbIX TJIArOJOB U HUIUOM,
UCIIOJIB3YIOMINX HCKoMoe cioBo. [Ipennaraercs Bepcust Ha CD-ROM

11. Ilepeyenr HHGPOPMANMOHHBIX TEXHOJOIHI, HCHOJb3yeMbIX MpH
oCylleCTBJIEHUM 00pa30BaTeIbHOIO Mpouecca MO JAWUCUMILIMHE, BKJIOYAs
nepeyeHb MPOrPaMMHOr0 odecneyeHusi U MH(POPMAUMOHHBIX CHPABOYHBIX
cucTeM

CrneyuanvbHo2o npocpammHoz2o obecnedenust e mpeoyemcs

12. Omnmcande MaTepUAIbHO-TEXHUYECKOM 0a3bl, HeEOOXOAUMOM ISl
OCyILLeCTBJICHHSI 00Pa30BaTEILHOI0 MPOLEcca M0 AUCHHUILINHE
6. MynbpTUMETHITHBIC ayTUTOPUH, METUATECKH, My3€H JTMHTBONIAKTHKA

7. AynrnoBu3yallbHbBIE CPEICTBA OOYUCHHUS

8. locka MmarHuTHO-MapkepHas 1-amementHas 120x240

9. KopoTkodokycHbI MyTbTUMEANA-TIPOEKTOP Epson ¢ HACTEHHBIM

KperieHueM 1 Habopom kabernen

10. Mecto y4yeHnka JMHTaQOHHOTO KabuHeTa "nuanor-2"
Buneonsoiika "SAMSUNG


http://www.bbc.co.uk/home/today/index.shtml

