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IpeauciioBue
JlanHOe mocOOME CTaBUT 3aJadyy HAyYUTh CTYJAEHTOB YHUTaThb OPUTHMHAIBHYIO
JUTEpaTypy IO CIEUNAIBLHOCTU U BECTH Oecely Ha po(ecCrOHAIbHBIE TEMBI.
HeoOxomumMocTh  MOSBIEHUS ~ TaKOro  MOcoOWMs  BbI3BAaHA  OTCYTCTBHUEM
CUCTEMATHU3UPOBAHHOI'O MaTepuayia Mo NpopeCcCUOHATbHON TEMAaTUKe AJi1 padoThI
CO CTyIEHTaMH MareMaTH4eckux crnenuanpHocTed. Ilocobue cocraBieHo B
COOTBETCTBUM C HOBBIMM mHporpaMMHbiMu TpeOoBanuamu PI'OC BIIO no
nucturinHe « THOCTpaHHBIN SA3bIKY (aHTJIMHCKUN).
VYyeOHoe mnocoOue HMEeT NPaKTUYECKYI0 HamnpaBlIeHHOCTh. Kpome HaBblka
NOHUMAHUSI U YMEHUS MEPEBOAUTH MPOPECCUOHANBHBIE TEKCThl, OCHOBHOM LIEJIBIO
SBJIIETCS] Pa3BUTUE HABBIKOB YCTHOM PEYM.
[Tocobue comepXuT psa TEKCTOB, OOBEAWHEHHBIX OOIIeH TemaTUKOW. TeKcThb
CHaOXEHbl PA3NUYHBIMU BHUJAMHU YIPA)KHEHUH, HAINpPaBICHHbIX HA YCBOCHHUE U
3aKpeIUICHHE  JIEKCMKM [0  TeMe, IIONOJIHEHME  CJIOBapHOro  3amaca
npodeCCUOHAILHONW  JIGKCUKOM, pa3BUTHE M COBEPIICHCTBOBAHHE HABBIKOB
W3YYaroUero M IOMCKOBOIO YTEHHs, NEPEBOJ OPUTMHAIBHBIX MATEpUAJIOB IIO
3aIaHHOM TEMAaTHKE, a TAKXKE MEPEBOJ C PYCCKOTO f3blKa Ha aHriaukckui. Kpome
TOTO, IIPEACTABJICHBl YIPAKHEHNS HA BBIITOJIHEHNE TMCBMEHHBIX 3aJJaHUM, BOIIPOCHI
Ui Oecell, NUCKYCCUHM, a TakXe MOATOTOBKHM MPOEKTOB MO OKOHYAHUIO M3y4YEHUS
Ka)XJIOT0 paszena.
B mocoOum conepkarcs TEKCTbl MJsi JOIMOJHUTEIBHOTO YTEHMS, KOTOpbIE
NpeIHAa3HAYEeHbl JUISI CAMOCTOSITEIbHOM MpOpPabOTKM CTYJEHTaMU B KayecTBE
JIOMAIIHEeTo 3a/aHus. B KoHIEe mocoOust AaHbl MPUIIOKEHHS, KOTOpPbIE COAEpKaT
MaTepuaig, HEOOXOOUMBIA 1 TMOATOTOBKM  aHHOTalMi U pedeparos,
(GYyHKUIHMOHATIBHYIO JIEKCHKY, TPEIHA3HAYCHHYIO JUIsl BEelEeHUsI Oecelbl, IUCIYTOB,
JUCKYCCHUI U BBIPAXKEHHSI COOCTBEHHOTO MHEHHSI.
Marepual OpHEHTHPOBAaH HA AaKTHUBHBIE W WHTEHCUBHBIE METOJbl OOy4YEHHUS
WHOCTPAaHHBIM sI3bIKaM. PEKOMEHIyeTCs HCIONb30BaHUE TEXHUYECKHUX CPEICTB,

CeTHu HHTepHeT " JPpYTIUX HCTOYHHUKOB IJI ITOATOTOBKHU K 3aHATUSAM.
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TEXT1
THE DEVELOPMENT OF MATHEMATICS

1. IIpouyuTaiiTe TEKCT ¥ BbIJAEJIUTE OCHOBHBIE IEPUOALI (POPMUPOBAHUA
MaTeMaTHUKU.

When asked about the major
developments of mathematics, the average
person would likely mention the calculator
or the computer, or even the idea that we
can consider “zero" an actual number. We
learned mathematics from books and
teachers; the  ancients  developed

mathematics through tedious trial and error.

Small steps by numerous people from
numerous cultures over thousands of years directed the development of
mathematics. Under what circumstances did the first inquisitive minds begin to see

a need to develop the basic mathematical principles?

As necessity is the mother of invention, so was necessity the mother of
mathematics. This necessity expressed itself in numerous areas: in agriculture,
business and industry. First and foremost, the need to accurately record transactions
of goods and money forced the development of the early numeric notation. As
advances to civilization progressed, other influences arose including navigation and
complex architecture, astronomy, and with it the astrology of certain religious
societies. From this grew the development of calendars based around the

movements of the heavenly bodies.

Similar motivations (calendars, trade, astronomy etc.) applied to all people,
and numerous cultures likewise developed similar mathematic ideas, regardless of
their isolation from each other due to geographic barriers. When civilization began

to trade, a need to count arose. There were prior civilizations in which the
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beginnings or rudiments of mathematics were created. Scientists identify only a
few cultures that directly affected the progression we can now trace backwards
from modern mathematics: Mesopotamian/Babylonian, Greek, Indian, and

Arabic/Islamic and finally European/American cultural group.

The Babylonian system of mathematics was sexagesimal (base 60) numeral
system. From this, we derive the modern day usage of 60 seconds in a minute, 60
minutes in an hour, and 360 degrees in a circle. Mathematics as an organized
science did not exist before the classical Greeks of the period from 600 to 300 BC
entered upon the scene. It is understood the Greeks diverged and began to delve
into more theoretic and abstract ideas. Many scientific giants came from this Greek
culture and with them their great discoveries. Among them are Pythagoras, Euclid,

Hipparchus and many others.

Next in the line of significant discoveries came the Indian mathematicians to
whose credit the current numerical system we have labeled "Arabic numerals”.
Finally came the Arabic/lslamic influence. The word "algebra" itself even
originates from a single word ("al-jabr"— an ancient medical term meaning "the
reunion of broken parts") from the title of a book written by the Arabic
mathematician Muhammad ibn Musa al-Khwarizmi. All these developments finally

arrived in Europe.

A ten-year-old child could easily master the mathematical exercises that
ancient Babylonians could not even imagine. Nonetheless, this does not imply that
these mathematic principles are obvious. On the contrary, these principles took
years of painful experimentation and careful thought, which developed first
numeric systems, then principles of simple arithmetic, the development of the
number zero, geometric calculations, calendar and astronomic observations and
measurements, and algebraic principles. These developed in numerous places
around the globe due to similar or identical motivations such as record keeping and

construction. Even now, mathematicians continue to expand our extent of


http://en.wikipedia.org/wiki/Sexagesimal
http://en.wikipedia.org/wiki/Numeral_system
http://en.wikipedia.org/wiki/Numeral_system

knowledge concerning mathematics, building upon those ideas that have been
handed down to them from mathematicians of the past. We sometimes see the
calculator and the computer as the most incredible discoveries in mathematics, and
to some extent, this is true. Yet we must remember what these tools truly are: only a
quicker way to do the exact same equations that took centuries for diligent men to

discover.

2. HaifmuTe B TEKCTE NPEAJIOKECHUA ¢ JaHHBIMHU CJIOBAMU U BBIPAKCHUAMHA U

INNAUCbMECHHO IIEPEBECIUTE UX HA pyCCKI/Iﬁ A3BIK.

Calculation, geometric calculations, painful experimentation, similar mathematic

ideas, to delve, sexagesimal numeral system, measurements, obvious, to diverge

development.
3. JlaiiTe aHIrIMiCKHeE IKBUBAJIEHTHI CJIEAYIOIIMM CJI0BAM M BbIPAKEeHUSIM

Meton mpo6 u OmMOOK, MBITIMBBIE YMbI, TOYHO BECTH 3aIlUCh, CACIKA, U(ppPOBas
cUCTeMa, HeOECHBIC Tella, 3a9aTKU MaTeMaTHUKH, TIOBIHITh HA Pa3BUTHE, OTCIICIUTD,
00BEM 3HAHUWH, yHACJIEIOBAaTh, HEBEPOSATHBIE M300PETCHHS, B HEKOTOPOU CTETICHH,

pelIaTh ypaBHEHUE.

4. CooTHecHuTe CJI0BA C UX OIpeJeTeHUsIMH.

1. calculator a. the process of learning something that was not known
before, or of finding someone or something that was

missing or hidden

2. computer b. what someone knows about a particular subject

3. invention c. asmall piece of electronic equipment used for doing

calculations



http://en.wikipedia.org/wiki/Sexagesimal
http://en.wikipedia.org/wiki/Numeral_system

4. knowledge d. a machine that stores programs and information in
electronic form and can be used for a variety of
processes, for example writing, calculating, and

communicating on the Internet

5. discovery e. amachine, tool, or system that someone has made,

designed or thought of for the first time

5. 3anoyiHNTE NPOMYCKH B NMPEAJI0KEHUAX CI0BAMY U3 PAMKHU.

principles  sexagesimal progression tedious trial and error  scientific

influence  knowledge development areas discoveries

1. We learned mathematics from books and teachers; they developed mathematics

through .......... .

2. Small steps by numerous people from numerous cultures over thousands of
years directed the .......... of mathematics.

3. This necessity expressed itself in numerous ..........: in agriculture, business,

and industry.
4. Only a few cultures directly affected the .......... that we can now trace
backwards from modern mathematics.

5. The Babylonian system of mathematics was .......... (base 60) numeral system

6. Many .......... giants came from this Greek culture and with them their great
discoveries.

7. Next in the line of significant .......... came the Indian mathematicians to whose
credit the current numerical system we have labeled "Arabic numerals".

8. Finally came the Arabic/Islamic ..........

9. Nonetheless, this does not imply that these mathematic .......... are obvious.


http://en.wikipedia.org/wiki/Sexagesimal
http://en.wikipedia.org/wiki/Numeral_system

10. Even now, mathematicians continue to expand our extent of .......... concerning

mathematics upon the ideas of the past.

6. Haiigure JJornyeckune oTBeThl Ha Bonpockl (1-13) B mpaBoii koonke (A-M).

1) How do modern people learn

mathematics?

2) How did

knowledge in mathematics?

the ancients get

3) What areas did the necessity of
mathematics express itself?
4) What were the requirements of

mathematics expressed in?

5) What

rudiments of mathematics?

cultures created the
6) Why did people develop similar
mathematic ideas regardless of
their isolation from each other?
7) How is sexagesimal numeral

system used nowadays?

8) When did mathematics become
to Dbe considered as an
organized science?

9) How did the Greeks affect the

development of mathematics?

A. The Indian mathematicians discovered

. The necessity expressed

the current "Arabic  numerals”

numerical system.

. The Greeks diverged and began to

delve into more theoretic and abstract

ideas.

. We learned mathematics from books

and teachers.

. The word "algebra” originates from a

single word meaning "the reunion of
broken parts".

The ancients developed mathematics
through tedious trial and error.

The

transactions of goods and money

need to accurately record
forced the development of the early

numeric notation.

. We derive the modern day usage of 60

seconds in a minute, 60 minutes in an
hour, and 360 degrees in a circle.

itself in
numerous areas: in  agriculture,
business, and industry.

Modern mathematicians build their
discoveries upon those ideas that have

been handed down to them from



10) What is the most significant
discovery that came from
India?

11) What does the word «algebray»

mean?

12) How far has mathematics

progressed?

13) What way do modern
mathematicians expand their

extent of knowledge in?

J.

mathematicians of the past.

When civilization began to trade, a

need to count arose.

Mathematics as an organized science
did not exist before the classical
Greeks of the period from 600 to 300
BC entered upon the scene.

Scientists believe that
Mesopotamian/Babylonian, Greek,
Indian, Arabic/lslamic and finally
European/American cultural group
directly affected the progression of

mathematics.

M. A ten-year-old child can easily master

the mathematical exercises that ancient

Babylonians could not even imagine.

7. Cnenaiite KpaTkoe cO00IeHHE 0 PA3BBUTHN MATEMATUHKH ONMUPASICh HA TEKCT

YPOKAa U 3a1aHus S, 6.

8. 3anosHuTe TA0AMIY KPATKOH HH(pOpMaIHeil 0 KasKI0M NepPUuo/ie B pa3BUTHH

MaTEMAaTUKH, OCHOBBIBAsACbh HA JaHHbIC I’IHTepHeT PECYPCOB M NPEAJTO0KCHHbIC

kputepun. (Cm. Texer 8 B paznene "Supplementary Reading”)

IIpumeuanue:

Invent vs. Discover

invent (v.) think up or mentally fabricate, esp. a new device or contrivance.
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Ex. The numeral zero (symbol) was invented.

discover (v.) to be the first to find out, see or know about; to realize.

Ex. The number zero (abstract) was discovered.

Period

inventions

discoveries

Mesopotamian/Babylonian

Greek

Indian

Arabic/lslamic

European/American

11




TEXT 2
THE REAL NUMBER SYSTEM

1. IlpoyuTaiiTe TEKCT U MPEACTABbTE CUCTEMY J1eiiCTBUTEIbHBIX YHCEJ B BU/E

NPeAJI0KeHHO Ta0ANIIbI.

/ Real Number System\A

The real number system evolved over time by expanding the notion of what
we mean by the word "number”. At first, "number” meant something you could

count. These are called the natural numbers, or sometimes the counting numbers.

Natural Numbers or "Counting Numbers” are 1, 2, 3, 4, 5. .. (The use of
three dots at the end of the list is a common mathematical notation to indicate that

the list keeps going ad infinitum.)

At some point, the idea of "zero” came to be considered as a number. We call

the set of natural numbers plus the number zero the whole numbers.

Whole Numbers are natural numbers together with "zero”, 1, 2, 3, 4,5 . ..
Even more abstract than zero is the idea of negative numbers. It took longer for the

idea of negative numbers to be accepted, but eventually they came to be seen as

12




something we could call "numbers”. The expanded set of numbers that we get by

including negative versions of the counting numbers is called the integers.

Integers —whole numbers plus negatives. Ex. ...-4,-3,-2,-1,0,1, 2, 3,4..
. How can you have less than zero? Well, do you have a checking account? Having
less than zero means that you have to add some to it just to get it up to zero. And if
you take more out of it, it will be even further less than zero, meaning that you will

have to add even more just to get it up to zero.

The next generalization that we can make is to include the idea of fractions.
While it is unlikely that a farmer owns a fractional number of sheep, many other
things in real life are measured in fractions, like a half-cup of sugar. If we add

fractions to the set of integers, we get the set of rational numbers.

Rational Numbers — all numbers of the form —, where a and b are integers

(but b cannot be zero.)

Rational numbers include what we usually call fractions. (Notice that the

word "rational” contains the word "ratio”, which should remind you of fractions.)

The bottom of the fraction is called the denominator. (The denominator
cannot be zero! But the numerator can.) Think of it as the denomination — it tells
you what size fraction we are talking about: fourths, fifths, etc. The top of the
fraction is called the numerator. It tells you how many fourths, fifths, or whatever.

Fractions can be numbers smaller than 1, like — or — (called proper fractions),
or they can be numbers bigger than 1 (called improper fractions), like two-and-a-

half, which we could also write as - . All integers can also be thought of as rational

numbers, with a denominator of 1. 3 =- This means that all the previous sets of

numbers (natural numbers, whole numbers, and integers) are subsets of the rational

numbers.
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Now it might seem as though the set of rational numbers would cover every

possible case, but that is not so. There are numbers that cannot be expressed as a

fraction, and these numbers are called irrational because they are not rational.

2. lIpouuTaiiTe NpaBUJIbLHO APOOHBIE YHCJIA.

——a (one) half, —— a (one) third, - — a (one) quarter or a (one) fourth, - — a (one)

fifth, - — one sixth; - — two thirds, - — three quarters or three fourths, - — five sixths;

1-—

—one and a half, 2 - — two and a (one) third;

0.1 — nought point one or point one, 0.01 — nought point nought one or point nought

one, 2.35 — two point three five, 32.305 — three two (or thirty-two) point three

nought five.

3. IlepeBenuTe ciieayroniue npeaIoKeHUsI HA PYyCCKMil A3BIK, 00palas

BHUMAaHHE HA BbIICJICHHBIC KYPCHBOM CJ10Ba.

1)
2)

3)

4)

5)

6)

7)

8)

Humans have been using numbers to count with for thousands of years.

Romans did all their calculating on a counting board, which was an early
version of an abacus.

There are lots of different kinds of numbers that you’ll come across in algebra,
and a lot of these kinds of numbers are related to each other.

Numbers and counting didn’t truly come into being until the rise of cities.

The ancient Greek mathematician Pythagoras believed that all numbers were
rational, but one of his students Hippasus proved that you could not represent
the square root of 2 as a fraction, and so it was irrational.

Rational number is any number that can be made by dividing one integer by
another.

The most primitive method of representing a natural number is to put a dot for
each object.

The ancient Egyptians developed a powerful system of numerals, with distinct

hieroglyphs for 1, 10 up to over 1 million.
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9) A much later advance was the development of the idea that O can be considered
as a number, with its own numeral.

10) German mathematician Gottfried Leibnitz invented a system of counting that
used only ones and zeroes; what would eventually be called the binary system.

11) In India, negative numbers did not appear until about 620 CE in the work of
Brahmagupta (598 - 670) who used the ideas of ‘fortunes’ and ‘debts' for positive
and negative.

4. CooTHecHuTEe CIeaAyromue JKBUBAJICHTDI C BBI/ICJICHHBIMU *KUPHbIM

KYPCHUBOM CJIOBaAMH B TEKCTEC.

[TonMHO)KECTBA pallMOHAIBHBIX YHACENl, HATYpaJIbHbIE YMCIa, OTPULIATEIIbHBIE YHCIIA,
uenble uyucia (2), HempaBWIbHBIE APOOH, PacHpOCTPaHEHHOE MAaTEMaTUYECKOe
0003HauY€HUE, pallMOHAIIBHBIE YHCIIA, IpO0b, MPaBUIIbHBIE IPOOHU, UPPALIMOHAIBHOE

YHCJI0, 3HAMCHATCIIb, YN CIUTCIIb, JOCTONHCTBO (CTOI/IMOCTL), IIpOoIIopIuAd.

5. CoennHNTE TEPMHUH C €r0 ONpe/ieIeHNeM.

1. the denominator a. the expanded set of numbers that
we get by including negative

versions of the counting numbers

2. proper fractions b. the number that is on the top of the
fraction
3. whole numbers c. the numbers that cannot be

expressed as a fraction
4. rational numbers d. the fractions that can be numbers

smaller than 1, like — or -

5. fractions e. the number that is in the bottom of
the fraction
6. the numerator f. any of the numbers 0,1,2,3/4,...

that can be used to count the

members of a set; the non-negative
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7. irrational numbers

8. improper fractions

Q. integers

10. natural numbers

integers

. the fractions that can be numbers

bigger than 1

. the set of natural numbers plus the

number zero.

all numbers of the form -,

where a and b are integers
(but b cannot be zero)
a ratio of two expressions or

numbers other than zero

6. Onpene.ﬂnTe, ABJACTCH JIX YTBEPKICHNEC HCTUHHBIM WIN JOKHBIM

True False

1. At first, "number” meant something you could write.

2. We call the set of natural numbers and the number zero

whole numbers.

3. Whole numbers together with negative numbers are

called integers.

4. Many things in real life are measured in fractions.

5. We get the set of rational numbers if we add whole

numbers to the set of integers.

6. The numbers of the form - are called rational numbers.

7. The bottom of the fraction is called the numerator.

8. The top of the fraction is called the numerator.

9. The denominator of the fraction can even be zero.




10. Both parts of the fraction — are integers.

11. Proper fractions can be represented by the numbers

smaller than 1.

12. - is an example of improper fractions.

13. All integers can be thought of as rational numbers.

14. Natural numbers, whole numbers, and integers are

subsets of the irrational numbers.

7. OTBeTbTE HA BOMPOCHI.

1)  What were numbers initially used for?

2) What numbers were used for calculation?

3) What numbers are called whole numbers?

4)  Why is the idea of negative numbers abstract?

5) What is a fraction?

6) What numbers does it contain?

7)  What does the denominator mean?

8) What does the numerator tell us about?

9) What is the meaning of the word rational”?

10) What numbers are called rational?

11) Why do you think fractions are necessary?

12) What do rational numbers consist of?

13) What kinds of fractions do you know?

14) How can all rational numbers be represented?

15) Why can we think of natural numbers, whole numbers, and integers as subsets
of the rational numbers?

16) What numbers cannot be expressed as a fraction?

17



8. PacckakuTe 0 cucTeMe yuces, ONUPasich HA HH(POPMALUIO TEKCTA U

BOINPOCHI 32/1aHUA /.

9. Caesaiite coo01IEHHE-TIPE3EHTAIIUIO HA OJHY U3 NPeIJI0KEeHHBIX TeM.

TEXT 3

1. IlpoyuTaiiTe TEKCT U 03arJIaBbTE €ro, BLIOPAB OUH U3 MPeIJI0KEeHHBIX
HHMKe BApUaHTOB. Q00CHYylTE CBOE¢ MHEeHHEe MoJb3ysch [Ipuiiokenuem 1.

A. A placeholder

B. The inconceivable adventures of zero.

C. Zero

D. The idea of zero

The story of zero is the story of an idea

that has aroused the imagination of great
minds across the globe. Understanding and
working with zero is the basis of our world
today; without zero, we would lack calculus,
financial accounting, the ability to make

arithmetic ~ computations  quickly, and

especially in today’s connected world,

computers.
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Zero was independently invented only three times. The first recorded zero is
attributed to the Babylonians, the 3™ century BC. A long period followed when no
one else used a zero placeholder. Then the Mayans, halfway around the world in
Central America, independently invented zero in the 4™ century CE. The final
independent invention of zero in India was long debated by scholars, but seems to
be set around the middle of the 5™ century. It spread to Cambodia around the end of
the 7" century. From India it moved into China and then to the Islamic countries.

Zero finally reached Western Europe in the 12" century.

About 3,000 years ago, when people started writing bigger numbers like "42"
they had a problem: how to tell the difference between "4" and "40"? Without the

zero, they look the same!

So they used a "placeholder”, a space or special symbol, to show "there are no

digits here™. (So "5 2" meant "502"” (5 hundreds, nothing for the tens, and 2 units.)

The idea of zero had begun, but it wasn’t for another thousand years or so that
people started thinking of it as an actual number. It was the Indians who began to

understand zero both as a symbol and as an idea.

The Babylonians had a sexagesimal number system, that is, they counted in
60s, as we count in tens. They used two symbols to represent all the numbers from 1
to 59. The wedge was used for a one and the crescent equaled a 10. By grouping

them together, they created symbols for all 59 numbers.

It was not until around 400 BC that the Babylonians put two wedge symbols
into the place where we would put zero to indicate which was meant, 216 or 21 " 6.
Babylonian mathematicians used the separator, a sort of sideways, superscript,
double wedge (effectively the first zero) in the middle position only.

The Mayans had a very complex calendar system and needed a placeholder in
their elaborate date system. It is the formal Long Count calendar that brought about

the zero. The zero was often represented by a shell shape.
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The final independent invention of the zero was in India. Math problems were
written in verse and could be easily memorized, chanted or sung. Each word in the
verse corresponded to a number. Brahmagupta, around 650 AD, was the first to
formalize arithmetic operations using zero. He used dots underneath numbers to

indicate a zero. These dots were alternately referred to as "sunya”, which means

empty, or "kha"”, which means place. Brahmagupta wrote standard rules for reaching
zero through addition and subtraction as well as the results of operations with zero.
The only error in his rules was division by zero, which would have to wait for Isaac
Newton and G.W. Leibniz to tackle. It is recorded, that a dot or an open circle was

used as zero before 628.

The Hindus influenced the numeration of nearby locales, and introduced the
zero to the Chinese and to the Arabs who developed the modern day shape of

numerals and passed them, along with zero, to the Europeans in the 12" century.

Zero reached Baghdad by 773 AD. In the 9" century, the Arabian
mathematician Mohammed ibn-Musa al-Khwarizmi was the first to work on
equations that equaled zero. He also developed quick methods for multiplying and
dividing numbers known as algorithms (a corruption of his name). Al-Khwarizmi
called zero "sifr”, from which our cipher is derived. By 879 AD, zero was written

almost, as we now know it, an oval but in this case smaller than the other numbers.

And thanks to the conquest of Spain by the Moors, zero finally reached
Europe; by the middle of the 12" century, translations of al-Khwarizmi’s work had

weaved their way to England.

2. HaiinnTe npeasioxkeHusi co CJeIyIOMUMHU CJI0BAMH U CJI0BOCOYETAHUSIMHU B

TEKCTe U MUCbMEHHO MepeBeuTe UX HA PYCCKHUH SI3bIK.

Calculus; wedge; crescent; actual number; superscript; the elaborate date system;
to pass along; to equal; to weave; digit; to correspond; to derive; conquest; to
attribute; to set; sort of sideways; shell shape; nearby locales; to chant.
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. CooTHecHuTe pyccKHUe M aHTJINIICKUE CJI0BA M BbIPAsKEHMUS.

1. long count calendar a. TIPHUBHECTH YTO-JIHOO

2. financial accounting b. 3amomHUTENH

3. CE (Common Era) C. B cCTHXaX

4. numeration d. obcyxnarh

5. actual number €. ypaBHEHHE

6. arithmetic computations f. ¢uHaHCOBBIN yueT

7. elaborate date system g. YyKa3bIBaTh, TOKA3aTh

8. placeholder h. 1o Hame# 3psI

9. toinvent I. HCYHUCIIEHUE, CUET

10. halfway J. ClOXHAas cucTteMa JaT

11. equation K. apudmernveckue BEIYUCICHUS

12. BC (Before Christ) |. crnoxHbIi KaneHIaph (KaleHaaph
JJTMHHOTO CUeTa)

13. to debate M. HOJb; apabckas udpa

14. to indicate n. Hamma spa

15. separator 0. JIEWCTBUTEIHLHOE YUCIIO

16. to bring p. pasmenuTenn

17. in verse g. Ha MOJMyTH

18. cipher r. m300perarhb

4, TlepeBeauTe cjaeayroniue NpeaioKeHusi HA PyCCKHH A3BIK.

1) The first thing to say about zero is that there are two uses of it: one — as an
empty place indicator in our place-value number system and the other — as a
number itself in the form we use it as 0.

2) Some historians favour the explanations that Greek astronomers began to use the
symbol O (omicron), the first letter of the Greek word for nothing namely

rouden”.
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3)

4)
5)

6)
7)

8)

9

Fibonacci was one of the main people to bring these new ideas about the
number system to Europe.

Cardan solved cubic and quartic equations without using zero.

Of course, on 1 January 2000, people celebrated the passing of only 1999 years
since when the calendar was set up, no year zero was specified.

The final independent invention of zero in India was long debated by scholars.
The Babylonians used two symbols to represent all the numbers from 1 to 59:
the wedge for a one, and crescent equaled a 10.

The Babylonian mathematicians used the separator (effectively the first zero) in
the middle position only.

Despite the invention of zero as a placeholder, the Babylonians never quite

discovered zero as a number.

10) Our name "zero”derives ultimately from the Arabic "sifr, which also gives us

the word "cipher~.

5. Hai/i):mTe B TEKCT€ CHUHOHUMBI CJCAYIOIIIMUM CJI0BaM M 3aIIHIIIATE UX.

To devise, to denote, to transfer, concept, sign, digit.

6. 3anoJIHUTE NPONMYCKH NMOAXOASIIMMHU M0 CMBICIY cJI0BamMH U3 3ajanus 5. He

3a0bIBaiiTe MPH HEOOXOAUMOCTH MEHSATH (DOPMY CJIOBA U CTABUTH IJ1arojbl B

HY’KHOM BpPE€MEHH.

1)
2)

3)

4)

The historical record shows quite a different path towards the .......... :
The .......... were pressed into soft clay tablets with the slanted edge of a stylus
and so had a wedge-shaped appearance.

Although we have evidence of zero from tablets in the Selucid era, it is possible

that zero .......... before that time.
The scene now .......... to India where the numerals and number system was
born.
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5) The classical Greeks had a different system, with different letters for each

.......... from one to nine, and yet more .......... for ten, twenty and so on.

6) The use of positional system .......... fractions was introduced around 1579 AD
by Francois Viete.

7. HaiinuTe B TeKCTE NMPeaI0KeHUsI, B KOTOPbHIX TOBOPUTCS, YTO

1) zero has the fundamental significance for different fields of mathematics.

2) zero was independently invented by different civilizations.

3) zero has two meanings.

4) there were only two signs to represent numbers.

5) there were symbols to indicate zero.

6) the Mayans used a placeholder for their everyday needs.

7) the Indian mathematicians made an error in using zero in some arithmetic
operations.

8) the Arabian mathematician was the first to operate on equations that equaled

ZEero.

8. OTBeThTE HA BOMPOCHI 10 COAEPKAHUIO TEKCTA.

1) Why is invention of zero so important?

2) What problem did the development of zero solve?

3) When does the history of zero go back to?

4) How can you explain the fact that zero was independently invented several
times? Did the ancients use zero first as an idea or as a symbol?

5) Who began to understand zero both as an idea and as a symbol?

6) Inwhat way did they indicate a placeholder (zero)?

7) Who wrote zero in the way it is known to us now?

8) What is Mohammed ibn-Musa al-Khwarizmi famous for?

9) What civilizations had taken part in the development of zero before it reached
Europe?

9. IlepeBeauTe TEKCT HA AHTJIMIICKUI SI3BIK.

23


http://gwydir.demon.co.uk/jo/numbers/greek/index.htm

ITepBoe, uTO HYKHO CKa3aTh O HyJE, 3TO TO, YTO UMEETCs JiBA BapUaHTA €0
WCIIOJB30BaHUsA, 00a OYEHb BaXKHbIE, HO HEMHOTO pa3nuyHbie. [lepBblli — 3TO
yKa3aTellb IyCTOTO pa3psija B Halllel MO3UIMOHHOW cucTeMe cuucieHus. Tak, B
gucie 2106 HyIb CIyXUT IJIs TOTO, 4TOOBI MO3UIMU 2 W | OBLIM BEPHBIMHU.
OueBuHO, 4TO 216 3HAYUT COBEPIIEHHO MHOE. BTOpON BapuMaHT HMCHOJBb30BAaHUS

HYJIA — 3TO YHUCJIO, KOTOPOC MbI o6o3Hauaem «0».

NmMmerotcs Takke Pa3HBIC ACIICKTHI IIPUMCHCHUS HYJIA, BHYTPU KaAXKXKAOTO H3

KOTOPBIX MOHATHE, 0003HAUYEHNE U HAa3BaHUE.
TEXT 4

A BRIEF HISTORY OF ALGEBRA

1. HpoanaﬁTe TekcT. Pacmoyoxure 4yacTu TeKcTa B NMOopsAAKeE JIOrHY€CKOro

CJI¢J0BaHHUA.

-The development of algebra can be represented as Egyptian algebra,
Babylonian algebra, Greek geometric algebra, Diophantine algebra, Hindu algebra,
Arabic algebra, European algebra since
1500 and modern algebra. The
development of algebraic notation
progressed through three stages: the
rhetorical (or verbal) stage, the

syncopated stage (in which abbreviated

words were used) and the symbolic
stage, with which we are all familiar. Since algebra grows out of arithmetic,
recognition of new numbers — irrationals, zero, negative numbers and complex
numbers — is an important part of its history.

Classical algebra was first developed by the ancient Babylonians, who
had a system similar to our algebra. They were able to solve for unknown quantities
(variables) and had formulas and equations. This may seem elementary, but many
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advanced civilizations solved such problems geometrically because it was more
visual. This is similar to the idea of graphing two linear equations to see where they
intersect rather than directly solving for the solution. The Chinese began to publish
their own algebra writings around 100 BC.

The history of algebra is split into two basic kinds of algebra. One is
called Classical Algebra (equation solving or "find the unknown number" problems)
and another is called Modern, or Abstract Algebra (the study of groups, rings and
fields). Classical algebra has been developed over a period of 4000 years. Abstract

algebra has only appeared in the last 20.

- Modern Algebra has come into existence much more recently,
emerging over the past 200 years. This is a very complicated study of abstract ideas
that are useful for mathematicians and scientists. It also includes some more basic

topics like Boolean algebra and matrix multiplication.

- The word "Algebra” was first used around 800AD by the Arabic
scholars and literally means the re-union of broken parts. While in ancient
civilizations the basics of algebra were only studied by advanced mathematicians
and scientists, now it is taught routinely to 7" and 8" graders. That is why it is
important to know the history of algebra in order to identify the present status of
modern day mathematics. Of course, you first need a good knowledge of arithmetic
and logic to master algebra. However, algebra is the fundamental language of math

that actually allows you to "do" anything.

- The history of algebra is closely connected with such names as the
Alexandrian mathematicians Hero of Alexandria and Diophantus, the Arab

mathematician al-Khwarizmi, the Egyptian mathematician Abu Kamil, the Persian

mathematician, astronomer and poet Omar Khayyam, the great Italian

mathematician Leonardo Fibonacci, the Italian mathematicians Scipione del Ferro,

Niccolo Tartaglia and Gerolamo Cardano, the Norwegian mathematician Niels
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Abel and the French mathematician Evariste Galois, the French philosopher and

mathematician René Descartes, the German mathematician Carl Friedrich Gauss.

2. HaﬁzmTe NMpEAJI0KEHUsTI CO CaeAYIOIUMHU CJIOBaAaMM M CJI0BOCOYECTAHUAMU B

TEKCTEC U MUCbMECHHO MEPEBEAUTE UX HA pyCCKI/Iﬁ A3BbIK.

Matrix multiplication; to be split into; basic topics; re-union of broken parts;
variables; study of groups; rings and fields; to come into existence; fundamental

language of math; to progress through; advanced civilizations; to intersect; solution.

3. CocTraBbTe CI0BOCOYETAHUSN, MCIOJb3Ysl CJIOBA JEeBOW M NMPABOH KOJIOHOK.
Haijinure B TekcTe TMPENJOKEHHA ¢ [JAHHBIMM CJIOBOCOYETAHUSAMH W

nmepeBeauTe uX Ha pyCCKI/Iﬁ A3BIK.

N o o B w0 P

algebraic a.  equations
abstract b.  notation
fundamental c. algebra
linear d. idea
symbolic e.  number
classical f. language
unknown g. stage

4. TaiiTe aHIJIMCKHE IKBUBAJIEHTHI CJIEIYIOIINM CJI0BAM U BbIPA:KEHUSIM.

BC)IYH_II/IG MaTCMaTUKH, HCU3BCCTHBLIC BCIIMYUHBI, anre6pa1/1qec1<1/1e BBIYHMCJICHU,
HPppadrOHAJIbHBIC YHCJIIA, JINHEHHBIC YPAaBHCHUA, JIOTHYCCKast anre6pa; OCHOBBI

anreOphbl; CI0KHBIC YUCTIa; 3HAKOBAs CTausl; HAYYUThCs anreope.

5. B ka0 rpymnme cJIOB M CJIOBOCOYETAHMI HAWINTE OHO JINIIIHEE:
a) irrationals, zero, negative numbers, complex numbers, equations;

b) classical algebra, abstract algebra, modern algebra, Boolean algebra;
c) to count, to calculate, to compute, to consider, to reckon;

d) sexagesimal system, elaborate date system, decimal system, vigesimal system;
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e)

to discover, to invent, to contribute, to think up, devise.

6. B kaxkaoi rpynme cJioB HaliiuTe 0HO ¢ HanboJee 0OIIIUM 3HAYEHUEM.

a)
b)
c)
d)

a separator, space, a superscript, zero, a dot, a placeholder, empty;
addition, subtraction, algebraic notation, multiplication , division;
re-union, restitution, algebra, resolution, comparison;

arithmetic, logic, geometry, algebra, mathematics.

7. IlepeBeauTe ciaeayomue MpeioKeHUs HA AaHTJIMHCKUI A3BIK, HCII0JIb3YH

JIEKCUKY 3a1anmii 3 u 4.

1)

2)

3)

4)

5)

6)

7)

8)

HcTopus pa3ButHs aareOpanyecKux BBIYUCICHUN MOXET ObITh pa30HuTa Ha TpU
CTaJIuu.

Taxxe Kak W MHAYCH, apaObl BIUIOTHYIO paboTaaud ¢ HppalMOHAIbHBIMU
YHCIIaMHU.

Hukro HE CMOXET MepelTH K M3YYEHHUIO BBICIICH MaTeMaTHKU 0€3 OBJIaJICHUS
OCHOBAaMH aNTeOphl.

Wupycel paccMaTpuBaid HOJb KaK YHCIO W OOCYXJalld MaTeMaTUYECKUe
OIepalyy C €ro UCIOIb30BaHUEM.

Pemenne KBagpaTHBIX YpaBHEHHH  BBIpaXaloCh M JIOKa3bIBAJIOCh B
reomeTpudeckoi popme.

BaxxupiM B pa3BuTum anreOpsl 16 Beka ObLIO YCTAaHOBJIEHHWE CHUMBOJIOB JUJIS
HEU3BECTHBIX BEJIMYUWH /IS aNreOpandecKux MHOKECTB U JICWCTBUN.

Apabckoe cioBo sl 0003HadYeHus1 "BoccTaHoBieHus” — "al-jabru” — siBisercs
KOpHeM ciioBa "anreopa”.

Uctopust anredpsl 0epét Hayano B [IpeBnem Erunte u J{peBuem BaBuione, rae

JIFOIM YUYHIJIMCh PEIIATh JIMHEWHBIE U KBAAPATHBIC YPABHEHUS.

8. CoequHNTE YaCTH NMPeEAJI0KEeHUI U3 JIEBOH M NMPaBoii KOJOHOK TaK, YTOOBI

INOJYYHJ/IUCHh YTBCPKACHHUA, COOTBECTCTBYIOIIHNE COACPKAHNIO TCKCTA.

1.

It is important to know the history of a. literally means the re-union of

algebra broken parts.
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. Algebra is the fundamental
The word “Algebra”

The development of algebra can be

Since algebra grows out of
arithmetic,

The history of algebra is split

Classical  algebra  was  first
developed

The ancient Babylonians had
Modern  Algebra is a very
complicated

10. The history of algebra is closely

. connected

. a system similar to our algebra.
. by the ancient Babylonians.

. study of abstract ideas that are

useful for mathematicians and

scientists.

. language of math that actually

allows you to "do" anything.
with many

outstanding mathematicians.

. in order to identify the present

status of modern day

mathematics.

. represented as Egyptian algebra,

Greek

geometric algebra, Diophantine

Babylonian  algebra,
algebra, Hindu algebra, Arabic
algebra, European algebra since
1500, and modern algebra.

into two basic kinds — Classical
Algebra and Modern, or Abstract
Algebra .

recognition of new numbers is

an important part of its history.

9. Ilo3HakoMBbTECHh € IUIAHOM K TeKcTy. M3MeHHTe NMyHKTHI IJIAaHA B BHAE

BOIIPOCOB.

1) The word "Algebra” is of Arabic origin.

2) It is important to know the history of algebra in order to identify the present
status of modern day mathematics.

3) Algebra went through some historical periods in its development.
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4) The evolution of algebraic notation represents three stages.

5) The history of algebra is split into two basic kinds of algebra.

6) Classical algebra deals with equation solving.

7) Classical algebra has been developed over a period of 4000 years.

8) Modern algebra is a very complicated study of abstract ideas that are useful for
mathematicians and scientists.

9) Modern Algebra has been developing for 200 years.

10) Many outstanding mathematicians of the past and present made great

contribution to the development of mathematics.

10. HaﬁHHTe H BBINMNIIUATE U3 TONMOJHUTECJIbHBIX HCTOYHUKOB OIIPEACICHUEC

"ajredpbl” M paccKaKUTe 0 €€ CTAHOBJIEHUH, ONIMPAsICh HA TUIAH 3aaHus 9 U

TEKCT.
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TEXT S5
THE ORIGINS OF THE WORD «ALGEBRA»

1.  IIpouuTaiiTe TEKCT U BHINUIIUTE CJI0BAa, 00bACHAIONINE 3HAYCHUE CJIOBA

"anreopa”.

Different writers have given various
derivations of the word "algebra”, which is of
Arabian origin. The first mention of the word

was found in the title of a work by Mahommed

ben Musa al-Khwarizmi (Hovarezmi), who

flourished about the beginning of the 9"
century. The full title isilm al-jebr wa'l-
mugabala, which contains the ideas of restitution and comparison, or opposition and
comparison, or resolution and equation, jebr being derived from the verb jabara, to
reunite, and mugabala, from gabala, to make equal. (The root jabara is also met
with in the word algebrista, which means a "bone-setter,” and is still in common use
in Spain.) The same derivation is given by Lucas Paciolus (Luca Pacioli), who
reproduces the phrase in the transliterated form alghebra e almucabala, and ascribes

the invention of the art to the Arabians.

Other writers have derived the word from the Arabic particle al (the definite

article), and gerber, meaning "man." Since, however, Geber happened to be the

name of a celebrated Moorish philosopher
who flourished in about the 11" or 12" century, it
has been supposed that he was the founder of
algebra, which has since perpetuated his name. The
evidence of Peter Ramus (1515-1572) on this point is
interesting, but he gives no authority for his singular

statements. In  the preface to

his Arithmeticae libri duo et totidem Algebrae (1560) he says: "The name Algebra is
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Syriac, signifying the art or doctrine of an excellent man. For Geber, in Syriac, is a
name applied to men, and is sometimes a term of honour, as master or doctor among
us. There was a certain learned mathematician who sent his algebra, written in the
Syriac language, to Alexander the Great, and he named it almucabala, that is, the
book of dark or mysterious things, which others would rather call the doctrine of
algebra. To this day the same book is in great estimation among the learned in the
oriental nations, and the Indians, who cultivate this art, it is

called aljabra and alboret; though the name of the author himself is not known".

The uncertain authority of these statements, and the plausibility of the
preceding explanation, have caused philologists to accept the derivation
from al and jabara. Robert Recorde in his Whetstone of Witte (1557) uses the
variant algeber, while John Dee (1527-1608) affirms that algiebar, and
not algebra, is the correct form, and appeals to the authority of the Arabian

Avicenna.

Although the term "algebra" is now in universal use, various other
appellations were used by the Italian mathematicians during the Renaissance. Thus
we find Paciolus calling it I'Arte Magiore; ditta dal vulgo la Regula de la Cosa over

Alghebra e Almucabala. The name l'arte

magiore, the greater art, is designed to

' — distinguish it from I'arte minore, the lesser
LT T ST |
4 ey

art, a term which he applied to the modern

ot Ml s ot e o] arithmetic. His second variant, la regula de la
5 Sl o i)l 5
o 2 Seleaigrleg s

= Ipasihgty Ay is g
2T il paan g2
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cosa, the rule of the thing or unknown
quantity, appears to have been in common
use in Italy, and the word cosa was preserved
for several centuries in the forms coss or
algebra, cossic or algebraic, cossist or
algebraist, &c. Other Italian writers termed it
the Regula rei et census, the rule of the thing
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and the product, or the root and the square. The principle underlying this expression
is probably to be found in the fact that it measured the limits of their attainments in
algebra, for they were unable to solve equations of a higher degree than the

quadratic or square.

Franciscus Vieta (Francois Viete) named it Specious Arithmetic, on account
of the species of the quantities involved, which he represented symbolically by the
various letters of the alphabet. Sir Isaac Newton introduced the term Universal
Arithmetic, since it is concerned with the doctrine of operations, not affected on

numbers, but on general symbols.

Notwithstanding these and other idiosyncratic appellations, European
mathematicians have adhered to the older name, by which the subject is now

universally known.

2. Tloab3ysich ca0BapéM, BBISICHUTE, KaKHe elllé 3HAYeHUS HUMEKT CJI0Ba W3

ynpaxsHenuss 1. CocraBbTe CHHCOK, WUIKOCTPUPYA Kaxa0e 3HAYeHHe

NpPUMEPOM.
word Meaning example
1) reunion —n. 1) BoccoemuHeHNUE;
2) IpUMHUpPEHHE,
00BbETMHEHHE;
3) BcTpeua Jpy3ei, College reunion — Bctpeua
BCUCPHHKA, CTapbIX OJTHOKAIITHHKOB.
2)....

3. Haiizute B TeKcTe TPEIJOKEHUST €O CJAeAYIONIUMH CJI0BaMH H
CJI0BOCOYETAHUSIMH H MHUCbMEHHO TepeBeuTe MX Ha pPycckuii s3bIk.Gives no

authority, the uncertain authority, preface, the learned, in common use, to make
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equal, transliterated form, a term of honour, a book of dark or mysterious things, the

doctrine of algebra.

4, HaﬁI[HTe B TEKCTEC U 3allMIIUTE CJTOBOCOYCTAHUA C NMPEATOKCHHBIMU HUIKE

CJIoBaMH, pacnpeacjimB X B COOTBETCTBYIOIIIHNE Fpa(l)bl TaﬁJII/I]_[I)I.

Restitution; symbolically; comparison; higher; resolution; to reunite; several; bone-
setter; derivation; probably; to ascribe; particle; modern; to perpetuate; plausibility;
universally; to affirm; unable; appellations; general; to preserve; unknown; to term;
attainments; universal; various; to adhere; idiosyncratic; to flourish; founder;

oriental; however; uncertain; notwithstanding.

verb noun adjective adverb
...... The ideas of represented
restitution — ugen symbolically —
BOCCTAHOBJICHUA MpeacTaBuII
CHUMBOJIMYHO

5. /laiiTe aHIr IMiiCKHE IKBUBAJIEHTHI CJIeAYIOIIHMM CJI0BAM M CJIOBOCOYETAHUSIM.

Pemate ypaBHEHUS; cOEpKaTh UI€H; BOCTOUYHBIE CTPAHbI; YBEKOBEUUTH CBOE UM,
MIPUIIMCHIBATh M300pETECHNE KOMY-JTHM00; HEOOBIYHBIC BBICKA3bIBAHUS; HEH3BECTHAS
BEIMYMHA, BO  BCEOOIIEM  UCIOJIb30BAaHWUHW, HEKHH  yYEHBIM-MATEMATHK,
UJIMOCUHKPA3UUeCKUE HAMMEHOBAaHMS; oOpaliaThCsl K HMCTOYHUKAM, MPEAesibl HX
JOCTH)KEHUW; HU3IIAS HAyKa;, BBICIIAs HAYyKa; IMEPBOE YINOMHUHAHUE; Pa3IUyHOE

MPOUCXOXKICHUE; TPABIONO00HOCTD MPEABIIYIIET0 00BICHEHHUS.

6. CoequHHUTE YACTH NPeNJI0KeHUI U3 NMPaBOH U JeBOH KOJOHOK TAK, YTOObI

NOJIYYMJIHUCH YTBEPKAEHHs, COOTBETCTBYIOLIME COAEPKAHUIO TEKCTA.

1. The first mention of the word was | a. sent his algebra, written in the Syriac
found in the language, to Alexander the Great.

2. Al-Khwarizmi’s work contains the | b. the oriental nations, and the Indians,
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10.

ideas of

It has been supposed that a

celebrated Moorish  philosopher
Geber was
There

mathematician who

was a certain learned
To this day the same book is in great

estimation among the learned in

The uncertain authority of these
statements, and the plausibility of
the preceding explanation, have
caused

Although the term "algebra" is now
in universal use, various

The this
expression is probably to be found

in the fact that it

principle  underlying

Franciscus Vieta (Francois Viete)
named it Specious Arithmetic, on
Sir

term Universal Arithmetic, since it

Isaac Newton introduced the

IS concerned

who cultivate this art, it is
called aljabra and alboret.
of the

quantities involved.

account species of the

title of a work by Mahommed ben
Musa al-Khwarizmi.

measured the limits of their
attainments in algebra, for they were
unable to solve equations of a higher
degree than the quadratic or square.
restitution and

comparison, or

opposition and comparison, or

resolution and equation.

the founder of algebra, which has
since perpetuated his name.

with the doctrine of operations, not
affected on numbers, but on general

symbols.

philologists to accept the derivation
from al and jabara.

other appellations were used by the
Italian mathematicians during the

Renaissance.

7. Co3naiiTe cxemy BepcHii apadCKOro u HTAJIbLAHCKOI0 MPOMCXO0KIEHUI CI0BA

"anreopa”.
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8. Cnpocurte OAHOTPYNIITHUKOB!

a) what the origin of the word "algebra” is;

b) if he/she can enumerate all derivations of the word "algebra”;

c) what opinion of European mathematicians on this subject he /she has;
d) what idea he/she supports and why.

7. Cnenaiite 1OKJaA-TIpe3eHTAIINI0 00 apabckoM yuénom Myxammeoe uon Myce

an-Xope3mu M0 NMPeAJI0KeHHBIM TeMaM.




TEXT6

A BRIEF HISTORY OF GEOMETRY

1. IIpoyuTaiiTe TEKCT U OTBETbTE HA BOMPOCHI:
a) What are the branches of geometry?
b) What do they deal with?

Geometry began with a practical

need to measure shapes. The word

geometry means to "measure the earth” and

Is the science of shape and size of things. It

is believed that geometry first became

important when an Egyptian pharaoh \KM ,

wanted to tax farmers who raised crops

along the Nile River. To compute the correct amount of tax the pharaoh’s agents had

to be able to measure the amount of land being cultivated.

Around 2900 BC the first
Egyptian pyramid was constructed.
Knowledge of geometry was
essential for building pyramids,
which consisted of a square base
and triangular faces. The earliest

record of a formula for calculating

the area of a triangle dates back to
2000 BC. The Egyptians (5000-500
BC) and the Babylonians (4000-500 BC) developed practical geometry to solve

everyday problems, but there is no evidence that they logically deduced geometric

facts from basic principles.
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It was the early Greeks (600 BC-400 AD) that developed the principles of
modern geometry beginning with Thales of Miletus (624-547 BC). Thales is
credited with bringing the science of geometry from Egypt to Greece. Thales studied
similar triangles and wrote the proof that corresponding sides of similar triangles are

in proportion.

The next great Greek geometer was Pythagoras (569-475 BC). Pythagoras is
regarded as the first pure mathematician to
logically deduce geometric facts from basic
principles. Pythagoras founded a brotherhood
called the Pythagoreans, who pursued
knowledge in mathematics, science and
philosophy.  Some people regard the

Pythagorean School as the birthplace of reason

— and logical thought. The most famous and
useful contribution of the Pythagoreans was the Pythagorean Theorem. The theory
states that the sum of the squares of the legs of a right triangle equals the square of

the hypotenuse.

Euclid of Alexandria (325-265 BC) was one of the greatest of all the Greek
geometers and is considered by many to be the "father of modern geometry”. Euclid
Is best known for his 13-book treatise The Elements. The Elements is one of the
most important works in history and had a profound impact on the development of

Western civilization.

Euclid began The Elements with just a few basics, 23 definitions, 5 postulates
and 5 common notions or general axioms. An axiom is a statement that is accepted
as true. From these basics, he proved his first proposition. Once proof was
established for his first proposition, it could then be used as part of the proof of a

second proposition, then a third, and on it went. This process is known as the
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axiomatic approach. Euclid’s Elements form the basis of the modern geometry that

is still taught in schools today.

Archimedes of Syracuse (287-212 BC) is regarded as the greatest of the
Greek mathematicians and was also the inventor of many mechanical devices
including the screw, the pulley and the lever. The Archimedean screw — a device for
raising water from a low level to a higher one — is an invention that is still in use
today. Archimedes works include his treatise Measurement of a Circle, which was
an analysis of circular area, and his masterpiece On the Sphere and the Cylinder, in

which he determined the volumes and surface areas of spheres and cylinders.

There were no major developments in geometry until the appearance of Rene
Descartes (1596-1650). In his famous treatise Discourse on the Method of Rightly
Conducting the Reason in the Search for Truth in the Sciences, Descartes combined
algebra and geometry to create analytic geometry. Analytic geometry, also known as
coordinate geometry, involves placing a geometric figure into a coordinate system

to illustrate proofs and to obtain information using algebraic equations.

The next great development in geometry came with the development of non-
Euclidean geometry. Carl Friedrich Gauss (1777-1855), who along with Archimedes
and Newton is considered to be one of the three greatest mathematicians of all time,
invented non-Euclidian geometry prior to the independent work of Janos Bolyai
(1802-1860) and Nikolai Lobachevsky (1792-1856). Non-Euclidian geometry
generally refers to any geometry not based on the postulates of Euclid, including
geometries for which the parallel postulate is not satisfied. The parallel postulate
states that through a given point not on a line, there is one and only one line parallel
to that line. Non-Euclidian geometry provides the mathematical foundation for

Einstein’s Theory of Relativity.

The most recent development in geometry is fractal geometry. Fractal
geometry was developed and popularized by Benoit Mandelbrot in his 1982
book The Fractal Geometry of Nature. A fractal is a geometric shape, which is self-
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similar (invariance under a change of scale) and has fractional (fractal) dimensions.
Similar to chaos theory, which is the study of non-linear systems, fractals are highly
sensitive to initial conditions where a small change in the initial conditions of a

system can lead to dramatically different outputs for that system.

2. llepennmuTe HUKE NMPUBEIEHHbIC MHTEPHAIMOHAJIbHBIE ¢ (OHETHYECKOM

TPAaHCKPHUIILMeHl M TNepeBOIOM Ha pycckuil sA3bIK. CKaxkuTe, Kakue CJOBa

Ha3bIBAKOTCH I/IHTepHaIII/IOHaJ'lLHBIMPI?

3. Haiigure B TeKCTE NMPpEeAJI0KCHUA ¢ JAHHBIMH CJI0BAaMH U CJIOBOCOYCTAHUAMU

U MUCbMECHHO NMEPEBEINTE UX HA pyCCKl/Iﬁ A3BIK.

The screw; the pulley; the lever; chaos theory; basic principles; scale; prior to;
Einstein’s Theory of Relativity; self-similar; non-linear systems; axiomatic

approach; mathematical foundation.
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4. CocTtaBbTe CJIOBOCOYCTAHUS, UCITIOJB3Ys CJIOBA IBYX KOJIOHOK, H IEPEBECAUTE

HUX HA PYCCKHU A3BIK.
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5. Ha3zoBuTe mNO-aHIVIMHCKH cjeaywumue (Urypbl moJab3ysicb TEKCTOM H

Ipuioxkenuem S.
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6. JlaiiTe aHraniicKue S’ KBHBAJIEHTDI.

W3mepsite ¢GopMbl; objarath HAJIOTOM; BBIYHCIHTH CYMMY HajoOra, BBIYHCIWTH
KOJIMYECTBO 3EMJIM; TIPUBECTH K COBEPIICHHO IPOTHUBOIIOJIOXKHBIM HTOTaM;
TPEYroJIbHBIC TPaHU; BBIBECTH TeOMETpHUeckue (akKThl; KBaJpaTHAas OCHOBA,
MOJ00HBIE TPEYTOJBLHUKH, OCHOBAaTh OpPAaTCTBO, CTPEMUTHCS K 3HAHHUSAM B 00JIacTH
MaTEMAaTHUKH,; MECTO POXICHHUS pa3yMa W JIOTUYECKOTO MBINUICHHS;13-TH TOMHBIN
TpakTaT, TJIyOOKO€ BO3JCHCTBHE; OOIIME TMOHATHS, OOIIME aKCHOMBI; J10Ka3aTh
yTBEPKJICHUE (TeOpeMy); APOOHBIE pa3Mephl; MEXaHUYECKHE YCTPONUCTBA; MOTYyUUTh

uHpopmaruio.
7. BoiOepuTe U3 cko00K 000011a01I[He TIOHATHS ISl CJIeAYIONIUX TPy CJIO0B.

a) Triangle, sphere, cylinder, square (shape, size, figure, form)
b) Proof, theorem, postulate, general axiom, (proposition, basics, principles,

problems)
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c)

Screw, pulley, lever, dividers, (tools, devices, forms, method)

8. HaiiguTe B TekcTe U BHINUIINTE ONpeAesIeHune:

a) TeOMETpHH;

b) akcHOMBEI;

C) aHATUTHYCCKOU T€OMETPHH;

d) reomerpum KOOpAWHAT;

e) ¢pakTaabHON reOMeTpHUH.

9. CocTaBbTe M3 JAHHBIX CJI0B H CJI0BOCOYETAHUI MPeIJI0OKEHUS U NepeBeauTe

10.

1)

2)

3)

UX HA PYCCKMIl SI3BIK.

to "measure the earth”, and, the word, means, and, the science of shape , is,
geometry, size of things.

determined, in, he, the volumes and surface areas, his, of spheres and cylinders,
masterpiece On the Sphere and the Cylinder.

of the legs, the sum, of, a right triangle, of, the hypotenuse, of, the squares, of,
equals, the square.

are, Thales, that, sides, wrote, the proof, corresponding, of, in, similar,
proportion, triangles.

invented, along, Archimedes, geometry, Newton, Carl Friedrich Gauss, non-

Euclidian, with, and.

3anoyiHUTE MPOMYCKM NMOAXOASAINMMH CJI0BAMHU M3 CKOOOK. PacmoJioxure

IMOJIYYE€HHBIC NIPCIJIOKCHUSA B ITOPSAAKE CJICI0BAHUA B TEKCTE.

Who invented many mechanical .......... including the screw, the pulley and the
lever (tools, devices, tackles, engines)?

Why was knowledge of .......... essential in 2900 BC (arithmetic, algebra,
mathematics, geometry)?

What does the Pythagorean .......... state (axiom, theorem, concept, algorithm)?
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4)

5)

6)

7)

8)

9)

In what way did Thales of Miletus begin to develop .......... of modern

geometry (concepts, principles, ideas, doctrines)?

When did geometry first become .......... (analytic, convenient, fractal, famous,
important)?
What kind of geometry doesn’t .......... to Euclidean geometry (deal with, refer,

represent, transfer)?

When does the earliest record of a formula for calculating the area of a ..........
date back (sphere, cylinder, triangle, square)?

What book by Euclid had a profound .......... on the development of Western
Civilization (changes, doctrines, impact, mathematical inquiry)?

What did Descartes combine to create .......... geometry (fractal, algebraic,

analytic, elliptic)?

10) What reason is Euclid’s process of creation his postulates known as the

axiomatic .......... (idea, approach, algorithm, viewpoint)?

11) Why is Pythagoras regarded as the first pure .......... (physicist, astronomer,

mathematician, geographer)?

11. Hcnoab3ys mnoJiydeHHble Bompochbl 3aganusa 10 B kauecTBe IUIaHa,

PACCKAKHATE 0 PA3BUTHHN TCOMETPHUH.

43



TEXT7
EUCLIDEAN GEOMETRY

1. IlpoumTaiiTe TEKCT H COOTHECHMTe KaKAbld a0d3al Cco CiaeAyIUMHU

YTBEPKACHUSAMMU, BLIPAKAIOIUMHA UX OCHOBHYIO MBIC/Ib:

A. A brief, simple, and self-evident system of postulates.

B. Euclidean geometry was the basis for the emergence of various geometries.
C. Euclid’s main achievements.

“The Euclidean geometry is the true geometry of the universe and to contradict it
Is to contradict thought itself”

Immanuel Kant

1. Euclidean geometry is a
mathematical system  attributed to
the Alexandrian Greek

mathematician Euclid, which he described in
his textbook on geometry the Elements.
Euclid’s method consists in assuming a small
set of intuitively appealing axioms and

deducing many other propositions

(theorems) from these. Although earlier

mathematicians had stated many of Euclid’s
results, Euclid was the first to show how these propositions could fit into a
comprehensive deductive and logical system. Euclidean geometry studies plane and
solid figures based on axioms and theorems employed by Euclid.
The Elements begins with plane geometry, the first axiomatic system and the first
examples of formal proof, which still taught in schools. It goes on to the solid
geometry of three dimensions. Much of the Elements states results of what are now

called algebra and number theory, explained in geometrical language.
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2. For more than two thousand years, the adjective "Euclidean" was
unnecessary, geometry meant Euclidean geometry because no other sort of geometry
had been conceived. It is the most typical expression of general mathematical
thinking. Rather than the memorization of simple algorithms to solve equations by
rote, it demands true insight into the subject, clever ideas for applying theorems in
special situations, an ability to generalize from known facts and an insistence on the
importance of proof. Euclid’s axioms seemed so intuitively obvious (with the
possible exception of the parallel postulate) that any theorem proved from them was

deemed true in an absolute, often metaphysical, sense.

3. Euclidean geometry is an axiomatic system, in which all theorems ("true
statements") are derived from a small number of axioms. Near the beginning of the
first book of the Elements, Euclid gives five postulates (axioms) for plane geometry,

stated in terms of constructions (as translated by Thomas Heath):
"Let the following be postulated"

1) "To draw a straight line from any point to any point."

2) "To produce [extend] a finite straight line continuously in a straight line."

3) "To describe a circle with any centre and distance [radius]."

4) "That all right angle are equal to one another."

5) The parallel postulate: "That, if a straight line falling on two straight lines
make the interior angles on the same side less than two right angles, the
two straight lines, if produced indefinitely, meet on that side on which are
the angles less than the two right angles.”

Today many other self-consistent non-Euclidean geometries are known, the
first ones having been discovered in the early 19" century. The Elements remained
the very model of scientific exposition until the end of the 19" century, when the
German mathematician David Hilbert wrote his famous Foundations of
Geometry (1899). The modern version of Euclidean geometry is the theory of
Euclidean (coordinate) spaces of multiple dimensions. Thus, Euclid’s statement of

the postulates are also taken to be unique.
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2. Haiinute B TeKCTaX MNpPeIOKeHHA ¢ JaHHBIMH  CJIOBAaMH M

CJIOBOCOYCTAHUSIMMA U IIHCBLMECHHO MMEPEBECAUTE UX HA pyCCKI/Iﬁ A3BbIK.

Solid geometry; true in an absolute; three dimensions; model of scientific
exposition; the Elements; self-consistent non-Euclidean geometries; Euclidean
space; comprehensive deductive and logical system; stated in terms of

constructions; interior angle.
3. JlaiiTe aHIrIMiCKHE IKBUBAJIEHTHI CJIeAYIOIIHM CJI0BAM M BHIPAKEHUSAM.

CunTarbcsl UCTUHHBIM, MPEACTABIATH YEro-j., METAPU3NYECKUN CMBICH, HPSIMOMN
yIOJ, BBIBOAWUTH TEOPEMY, pAAUYC, OTHOCUTH K YeMy-JI., IUIAaHUMETPHS,

(bopMyIHpoBKa.

4, OnpeueJmTe, ABJACTCH JIX YTBEPKICHNEC HCTHUHHBIM WIHN JOKHBIM

True False

Plane geometry is still taught in schools.

Euclid gives ten postulates for plane geometry.

Euclid’s postulates are stated in terms of theorems.

B W N

All theorems are derived from a small number of

axioms.

5. Any theorem proved from Euclid’s postulates was

deemed true in an absolute, often metaphysical, sense.

6. Many of Euclid’s results had been stated by earlier

mathematicians.

7. Euclidean geometry studies plane and solid figures on
the basis of axioms and theorems employed by

Pythagoras.
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8. Euclidean geometry doesn’t insist on the importance of

proof.

9. There is no other sort of geometry except Euclidean.

10.Euclid’s statement of the postulates are not taken to be

unique.

5. BoccranoBure MoCTYyJaThbl EBxauga u naMte ux TOYHYIO MHTEPIIPpETANINIO B

coBpeMeHHO reomerpuu. IlpeacraBpre moJiy4eHHbIe aKCHOMbI I'PapuYeCcKH.

"To draw a straight line from .... .

"To produce [extend] a finite straight line ... .

"To describe a circle with .... .

"That all right angle are .... .

A A

The parallel postulate: "That, if a straight line falling on two straight lines make
the interior angles on the same side less than two right angles, the two straight
lines, if produced indefinitely... ”

6. IlepeBenure mpeasoxkeHusi, cogep:xkamme paxkrsl u3 ouorpadpuu EBkiamaa,
HA AHIVIMHUCKUI A3bIK. PacmoJioxkure mMoOJy4YeHHbIE TMPENJIOKEeHU B

JJOTHYE€CKOM NMOPHAIAKE U HCHOJIL3yﬁTC HX B CBOEM cooﬁmeﬂnn-npeseHTaunn Ha

Temy "/Ku3znb u nesarenabHocts EBrinaa”.
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1)

2)
3)
4)
5)
6)
7)
8)

9)

MHorwue nroau moJyiaraiot, yTo EBKi ObUT OCHOBATENEM TPYIITBI MAaTEMAaTUKOB
B Erurnre.

Bo3moskno, EBkitnj Ob1 y4eHUKOM APUCTOTEIIS.

OH OCHOBaJI ITKOJTy MAaTEMAaTUKHU B OOJIBIIIOM YHUBEPCUTETE AJICKCAHIPHH.

He Bce uccnenosarenu cuuTaroT, 4To EBKIUI — 3TO OAUH YEIOBEK.

Ero nonnoe umsa EBknua Merapckuii 1 AlekcaHIpuiCKu.

JlaTta u MecTo poxIAEHHS U CMEPTU EBKIIMIa HEU3BECTHBI.

Ero HayuHas 1eSITeIbHOCTh OTHOCHUTCS K 322-275 rogaM 10 H.3.

Ero camMpIM M3BECTHBIM TPYJIOM CUHUTAETCS COOpAHWE COUMHEHUU 10 TEOMETPHH
«Hauama».

HeKOTOpBIe IIPCAIIOJIOKCHUA EBKJ'II/IJ_Ia ceryac CYUTarTCs JIOKHBIMM.

10) OroT Tpyxa 0600 BCE, YTO OBLIO M3BECTHO IO MATEMATUKE B TO BPEMEHSI.

11) O)_'[HaKO TPYAbI 3TOTO BBIJAOMICTOCA MAaTCMATUKA OKa3aJIn CUJIbBHOC BJIMAHUC Ha

YMBI TOI'O BpCMCHH.

12)B 13 TOMOB BONUIM CJCHYIOIIUE TEMbI: IUIAHUMETPUS, TEOPHUS YHUCEl,

UppalroHaIbHbIC Yncia, 00hEM KOHYCA.

7. Hcnoan3yiite ¢pa3pl 3a1aHusi 6 W JONOJHUTEIbHbIE HMCTOYHHUKH [JIfA

COO00IIeHNA-TIPe3eHTAIlUI HA TEMBbI:

NON-EUCLIDEAN GEOMETRY
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1. IIpouyuTaiite TEKCT U BHIACHUTE NPUYMHY BO3HHKHOBEHHUS HEEBKJIUI0BOM

r¢OMETpHUMA. OT1BeTbTE HA BOIIPOCHI.

a) What geometry is called "hon-Euclidean ”?
b) Why did some critics argue on the subject of Parallel Postulate?
c) Where is non-Euclidean geometry taught? Why?

A non-Euclidean geometry is any geometry that contrasts the fundamental
ideas of Euclidean geometry, especially with the nature of parallel lines. Any
geometry that does not assume the parallel postulate or any of its alternatives is an
absolute geometry (Euclid’s own geometry, which does not use the parallel
postulate until Proposition 28, can be called a neutral geometry). The first non-
Euclidean geometries arose in the exploration of disputing Euclid’s notorious Fifth
Postulate, which states that if a straight line falling on two straight lines makes the
interior angles on the same side less than two right angles, then the two straight
lines, if produced indefinitely, meet on that side on which are the angles less than
two right angles. Critics of the "parallel postulate"™ do not argue that it is a
mathematical fact. Instead, they do not find it as
brief, simple, and self-evident as postulates are
supposed to be. Furthermore, the converse of
the parallel postulate, corresponding to
Proposition 27, Book |, of Euclid’s Elements,

has a proof, which fueled the argument that the

parallel postulate should be a theorem.
Many logically equivalent statements are included, but are not limited to the

following:

1) Through a given point not on a given line, only one parallel can be
drawn to the given line. (Playfair’s Axiom)

2) A line that intersects one of two parallel lines intersects the other also.

3) There exists lines that are everywhere equidistant from one another.

4) The sum of the angles of a triangle is equal to two right angles.

49



5) For any triangle, there exists a similar noncongruent triangle.
6) Any two parallel lines have a common perpendicular.

7) There exists a circle passing through any three noncollinear points.
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8) Two lines parallel to the same line are parallel to each other.
For two thousand years, geometers attempted to prove the parallel postulate,
but every proof failed due to an assumption
made similar to the ones above or just faulty
thinking. Probably the most interesting of
these are the proofs of the 17"-18" century
Italian geometer Girolamo Saccheri. He tried

to prove it using a reductio ad absurdum

argument. By proving that the sum of the
angles of a triangle cannot be greater than or less than 180 degrees, he would have
achieved his goal. He successfully proved that they cannot be greater than 180
degrees, but could not find a contradiction of the
latter case. He ended his proof and denied
himself the opportunity to be history’s first non-
Euclidean geometer. This honour would be saved
for two later mathematicians, Janos Bolyai and
Nikolai Lobachevsky.

Both contemporaries of Carl Gauss,

Lobachevsky and Bolyai did pioneering work in

hyperbolic geometry, which keeps Euclid’s other four postulates intact, but
supposes that through any given point not on a given line, infinitely many lines can
be drawn parallel to that given line. As opposed to Euclidean geometry, which
asserts that the distance between any two lines is constant, hyperbolic geometry
visually means that lines curved toward each other. They discovered this to be
logically coherent and feasible alternative to Euclidean geometry. It is safe to
assume that these facts were known to previous mathematicians such as Gauss and
Adrien-Marie Legendre, both contributing much to elliptic functions. They
conducted experiments that led them to conclude that the sum of the angles of a
triangle can be less than 180 degrees. Sadly, Legendre did this in an attempt to

prove the parallel postulate and Gauss never published his findings in order to avoid
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controversy. Gauss, however, discovered much of differential geometry and
potential theory.

Bernhard Riemann, Gauss’s student, in a famous lecture in 1854, established
Riemannian geometry and discussed modern concepts such as curvature, manifolds
and (Riemannian) metrics. By giving a formula for a family of Riemannian metrics
on the unit ball in Euclidean space, Riemann constructed infinitely many possible
non-Euclidean geometries and provided the logical foundation for elliptic geometry,
which states that through a given point not on a given line, no parallel lines exist.
Visually, we can interpret this as lines curving toward each other. We cannot call
Riemann, however, the sole inventor of elliptic geometry since his theory extends to
all geometries, including the default Euclidean n-space. The ideas for elliptic and,
mainly, hyperbolic geometry continued to be developed by mathematicians of the
latter half of the century, such as Eugenio
Beltrami, Felix Klein, and Henri Poincare. Such
geometries have proven useful to the
development of topology in the 20" century and
to physics, notably in Albert Einstein’s theory of

general relativity.

Though it is interesting, much of non-Euclidean
geometry is far too advanced to be taught in high
school (or even at the undergraduate level in college!) along with basic Euclidean
geometry. In order to grasp it fully and do original work in it, one must have a good
working knowledge of multivariable calculus, linear and abstract algebra, real and
complex analysis, and topology.

Other examples of a non-Euclidean geometry include affine geometry, the
modern projective geometries of Girard Desargues, Blaise Pascal, Michel Chasles,
Jean-Victor Poncelet and Jakob Steiner, the line geometry of Julius Plucker, the
algebraic geometry of Frederigo Enriques and Francesco Severi, the enumerative

geometry of Hermann Schubert, and the taxicab geometry of Hermann Minkowski.
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2. IlepeBenqure Ha pycckuii si3bIK Ha3BaHusi obOjacrteil reomerpun. Kakas
00J1aCTH HEe OTHOCHUTCH K HEeBKJINU10BOW?

Absolute geometry; neutral geometry; hyperbolic geometry; differential geometry;
affine geometry; modern projective geometries; line geometry; algebraic geometry;

enumerative geometry; taxicab geometry.

3. COCI{I/IHHTC CJioBa IBYX KOJIOHOK Tak, 9T00bI MOJYIYUW/IUCH CJI0OBOCOYCTAHMA.

HepeBezmTe MOJIYYE€HHBIC CJIOBOCOYCTAHUA HA pyCCKI/Iﬁ A3BIK.

1. to achieve a. the honor

2. to contrasts b. the logical foundation
3. coherent c. work

4. the converse d. the opportunity

5. to save e. postulate

6. to provide f. work

7. to deny g. the fundamental ideas
8. pioneering h. alternative

9. original I. of the parallel postulate
10.self-evident J. one’s goal

4. HaiiauTte B TeKCTe AHIJIMICKHE JKBUBAJIEHTHI CJAEIYIOIIUM CJ0BaAM U

BBIPA’KCHUAM.

OO1Ien3BeCTHBIN; pacCyXXJIEHUE OT NPOTHUBHOTO; KPUBBIC JIMHUHU, BEPOSITHAS
anbTCpPHATHUBA, TEOpHUs IIOTCHIMANA, KPHUBH3HA, MHOT0o0oOpa3ue; HaMHOTO
paciMpeHHblid (yriyOJaeHHBIN); MHOTOMEPHBIN aHallu3; HETPOHYTHIM, pa3zKuraTh
CIIOp; €IMHCTBEHHBIM H300peTaresib;, pe3yJbTaThl W3BICKAHWM, JIOKHBIA X0

MBICJIGI\/II; TCOPHA OTHOCUTECIBHOCTH, IIPOTUBOPCYHEC.
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5. 3ano/IHUTE NPeNJIOKEHHYI0 Ta0JMIy, ONUPASICh HA TEKCT YPOKa.

Non-Euclidean Geometries

Geometry Hyperbolic Riemannian | | ...
Established by | Lobachevsky |  .ccccceee || eeeaei
Concept Linescurve |  ciceeeeeee |l e
toward each
other

6. CoennHNTE TEPMHUH C €r0 ONpeeieHHeM U rpadpuyecKuM U300pakeHueM.

Type of Angle

Description

Graphics

A. Acute
Angle

1. An
angle
that is
less
than
90e.

106°

B. Right
Angle

2. An
angle
that is
greate
r than
90°bu
t less
than
180e.
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C. Obtuse 3. An
Angle angle
that is

greate

r than
180°. | c.

D. Straight 4. An d.
Angle angle
that is
90°
exactl ] -|/1
y.

90"

\4

E. Reflex 5. An e.

Angle angle IV TN

that is

)

less
than
90°

7. IlepeBennTe mNpeNiOKEeHUS] HA PYCCKUH SI3bIK, oOpamiasi BHMMaHUE HAa
NOAYEPKHYTBIE CJI0BA M CJI0BOCOYETAHMSA. 3aJaliTe BONPOCHI K BbIICJCHHBIM

KYPCHUBOM YaCTAM IPeIT0KEeHUI.

1) The first non-Euclidean geometries arose in the exploration of disputing

Euclid’s notorious Fifth Postulate. (1)

2) The proof of the Fifth Euclidean Postulate fueled the argument that the parallel
postulate should be a theorem. (1)

3) The 17"-18" century Italian geometer Girolamo Saccheri tried to prove Parallel

Postulate using a reductio ad absurdum argument, but he stopped halfway. (2)
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4)

5)

6)

7)

8)

9)

The honour to become the first non-Euclidean geometer was saved for Janos
Bolyai and Nikolai Lobachevsky. (1)

Janos Bolyai and Nikolai Lobachevsky discovered that lines curved toward each

other what is logically coherent and feasible alternative to Euclidean geometry,

which asserts that the distance between any two lines is constant. (2)

Gauss and Adrien-Marie Legendre conducted experiments that led them to

conclude that the sum of the angles of a triangle can be less than 180 degrees,
but their attempts failed because of some reasons. (2)

Riemann constructed infinitely many possible non-Euclidean geometries and

provided the logical foundation for elliptic geometry, which states that through a
given point not on a given line, no parallel lines exist. (2)
Elliptic and, mainly, hyperbolic geometry were useful notably in Albert

Einstein’s theory of general relativity. (1)

In order to grasp non-Euclidean geometry fully and do original work in it, one

must have a good working knowledge in various fields of mathematics. (1)

10) Other examples of a non-Euclidean geometry include affine geometry, modern

projective geometries, line geometry, algebraic geometry, enumerative

geometry, taxicab geometry and so on. (1)

8. Onupasicr Ha ynpa:KHEeHHUsI K TEKCTY U CaM TEKCT, cOCTaBbTe o mamsaTu 10-

15 npemno:xkennii mo Teme "Non-Euclidian Geometry”.
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TEXT9
THE HISTORY OF ARITHMETICS

1. IIpouuraiite TekCT M IepeBeAUTe €ro Ha PYCCKUH  A3BIK.
Cdopmyaupyiite onpenesieHue apupMeTUKH.

Arithmetics (from the Greek word @ pi@uoc, arithmos "number") is the most
ancient branch of mathematics, the science of numbers and operations on sets of
numbers, used very popularly, for tasks ranging from simple day-to-day counting to
advanced science and business calculations. It involves the study of quantity,
especially as the result of operations that combine numbers. In common usage, it
refers to the simpler properties when using the traditional operations of addition,
subtraction, multiplication and division with smaller values of numbers. Arithmetic
is closely connected with algebra, which includes the study of operations performed
on numbers. Professional mathematicians sometimes use the term higher
arithmetic when referring to more advanced results related to number theory, but

this should not be confused with elementary arithmetic.

The art of computation arose and developed long before the times of the
oldest written records extant. The prehistory of
arithmetic is limited to a small number of artifacts
which may indicate the conception of addition and
subtraction, the best-known being the Ishango
bone from central Africa, dating from somewhere
between 20,000 and 18,000 BC, the Cahoon papyri
and the famous Rhind papyrus (about 2000 BC).

The earliest written records indicate the Egyptians and Babylonians used all
the elementary arithmetic operations as early as 2000 BC. The hieroglyphic system
for Egyptian numerals, like the later Roman numerals, descended from tally
marks used for counting. In both cases, this origin resulted in values that used

a decimal base but did not include positional notation. Complex calculations with
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Roman numerals required the assistance of a counting board or the Roman abacus to

obtain the results.

Early number systems that included positional notation were not decimal,
including the clumsy hexadecimal (sexagesimal) base 60) system for Babylonian
numerals and the vigesimal (base 20) system that defined Maya numerals. Because

R of this place-value concept, the ability to reuse
iﬂ’j“’d’ﬂms the same digits for different values contributed

to simpler and more efficient methods of

calculation.

The continuous historical development of
modern arithmetic starts with the Hellenistic
civilization of ancient Greece, although it originated much later than the Babylonian
and Egyptian examples. Prior to the works of Euclid around 300 BC, Greek studies
in  mathematics overlapped with philosophical and mystical beliefs. For
example, Nicomachus summarized the viewpoint of the earlier
Pythagorean approach to numbers and their relationships to each other in

his Introduction to Arithmetic.

Greek numerals were used by Archimedes, Diophantus and others in
a positional notation not very different from ours. Because the ancient Greeks
lacked a symbol for zero (until the Hellenistic period), they used three separate sets
of symbols. One set for the unit’s place, one for the ten’s place and one for the
hundred’s. Then for the thousand’s place they would reuse the symbols for the
unit’s place, and so on. Their addition algorithm was identical to ours, and their
multiplication algorithm was only very slightly different. Their long division
algorithm was the same, and Archimedes, who may have invented it, knew the
square root algorithm that was once taught in school. He preferred it to Hero’s
method of successive approximation because, once computed, a digit doesn’t
change, and the square roots of perfect squares, such as 7485696, terminate

immediately as 2736. For numbers with a fractional part, such as 546.934, they used
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negative powers of 60 instead of negative powers of 10 for the fractional part
0.934. The ancient Chinese used a similar positional notation. Because they also
lacked a symbol for zero, they had one set of symbols for the unit’s place and a
second set for the ten’s place. For the hundred’s place they then reused the symbols
for the unit’s place, and so on. Their symbols were based on the ancient counting
rods. It is a complicated question to determine exactly when the Chinese started

calculating with positional representation, but it was definitely before 400 BC.

Very little is known about the initial development of arithmetic in India. The
simplest fractions were utilized in India long before the Christian era. Our
own decimal computation system is of Indian origin. The earliest written Indian
mathematical records extant were compiled in the 5™ century and indicate that the
knowledge of arithmetic in India of that period was of a high standard. Indian
mathematicians operated on integers and fractions using methods very similar to our
own. They solved many problems on proportions and on the rule-of-three and could

compute percentages. Studies on negative numbers began in India in the 7" century.

The gradual development of Hindu-Arabic numerals independently devised
the place-value concept and positional notation, which combined the simpler
methods for computations with a decimal base and the use of a digit representing 0.
This allowed the system to represent both large and small integers. This approach
eventually replaced all other systems. In the early 6" century AD, the Indian
mathematician Aryabhata incorporated an existing version of this system in his
work and experimented with different notations. In the 7" century, Brahmagupta
established the use of 0 as a separate number and determined the results for
multiplication, division, addition and subtraction of zero and all other numbers,
except for the result of division by 0. His contemporary, the Syriac bishop Severus

Sebokht described the excellence of this system as "... valuable methods of
calculation which surpass description”. The Arabs also learned this new method and

called it hesab.
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Leibniz’s Stepped Reckoner was
the first calculator that could perform

all four arithmetic operations.

Although the Codex
Vigilanus described an early form of Arabic numerals (omitting 0) by
976 AD, Fibonacci was primarily responsible for spreading their use throughout
Europe after the publication of his
book Liber Abaci in 1202. He considered
the  significance of  this  "new"
representation of numbers, which he styled
the "Method of the Indians™ (Latin Modus

Indorum), so fundamental that all related mathematical foundations including the

results of Pythagoras and the algorism describing the methods for performing actual

calculations, were "almost a mistake" in comparison.

In the Middle Ages, arithmetic was one of the seven liberal arts taught in

universities.

The flourishing of algebra in the medieval Islamic world and
in Renaissance Europe was an outgrowth of the enormous simplification

of computation through decimals notation.

Various types of tools exist to assist in numeric calculations. Examples
include slide rules (for multiplication, division and trigonometry) and monographs

in addition to the electrical calculator.

2. CooTHecHUTE PYCCKUE U AHTJIHIICKHE CJIOBA U BbIPAXKEHMUS.

1. positional notation 1. rymaHUTapHbIe HAYKH
2. to perform operations 2. pacd€Tel B OM3HECe
3. prior to 3. CIIOKHBIC BEIYUCIICHUS
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. toreuse . TIPOrpeccUBHas HayKa

. Negative powers . IpOOHBIC YnCIa

. contemporary . anpuopu

. complex calculations

4 4

5 5

6. business calculation 6. UCTOYHHK (CBEICHUIA)
7 7

8 8. a3bl apudmeTuru

9 9

. simpler properties . PUMCKHE HH(PHI

10.liberal arts 10.mo3unMOHHAsT CHCTEMa CYUCIICHUS
11.elementary arithmetics 11.BBITIOHATE EHCTBUSA
12.slide rule 12 .mpocTeiimme cBOCTBA
13.numbers with a fractional 13.ucnoap30BaTh MOBTOPHO

part
14.origin 14 .oTpunatensHas CTEIEHb
15.Roman numerals 15.coBpeMeHHUK
16.advanced science 16.;1orapudmMudeckas JIMHEHKA

3. JlaiiTe aHI IMiiCKHe 3KBUBAJIEHTHI.

Marematudeckre aptedakThl; TEOPUS YHUCEN; KBaJpaThl TMPOCTHIX YHUCEI;
OOBEUHATH YHWCIA, TMPEUMYIIECTBO, JIBaJlIATUYHAS CHCTEMa CYHUCIICHUS,
n300peTarb; MNPOTPECCHMBHBIC  pPE3yJbTaThl;  NPEABSIBICHUE  MO3UIMOHHOIO
CUMCJICHUS; TPOMHOE TMPABUJIO; YACTUYHO COBIIAJIATh, DITMHUCTUYECKAS
UMBWIN3ALNS;, KBAJAPATHBIM KOPEHb, POJCTBEHHBIE MAaTEMAaTUYECKUE MPUHIUIIB;
U(PpoBO MEXaHWYECKUN KaJbKYJIATOP, MOAXOA(METOM); OMPEACIUTh PE3yibTaT;
CUYETHBIE NAJOYKH; KOHUEMUMS 3aMelieHus (MECTO-3HAYMMOCTH); JECSTUYHAas
CUCTEMA CUHUCIICHHS, TPEBOCXOJIUTh; ILIECTUACCATEPUYHAS CHUCTEMa CUHCIICHUS;
MOCJIe0OBaTEIbHOE Pa3BUTHE; YHUCJIOBBIE METKH, METOJ TOCJIEI0BATEIIbHBIX

npUOTKEHUH.
4. HaiiguTe JMIIIHEE CJIOBO B PAY:

a) equation, algorithm, addition, method of successive approximation;
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b) square roots, fractions, integers, percentages;

C) concept, system, problem, method, doctrine.

5. HaiinuTe cJ10BO WIN BbIpa:keHHe ¢ HanOoJiee 00IUM 3HAYEHHEM |

a) zero, negative numbers, integers, positive numbers;

b) square roots, fractions, real numbers, integers;

C) viewpoint, approach, system, principle.

6. BbipazuTe cBOE corijiacue/HecorJjiacue €O CJAeIYIOIIUMH YTBepP:KICHUAMM,

ucnoab3ys lpunoxenue 1.

1)
2)

3)
4)

5)
6)

7)
8)
9)

Arithmetics is the science of numerals and operations on sets of numbers.
Arithmetics includes the study of quantity, especially as the result of operations
that combine numbers.

A small number of artifacts traces the art of computation.

Complex calculations with Roman numerals required the assistance of
the Roman abacus to obtain the results.

The Babylonians used the clumsy sexagesimal system of notation.

The continuous historical development of modern arithmetic starts with
the Mayan civilization.

Greek numerals included a universal symbol for zero.

Greek positional notation is not very different from ours.

Our own decimal computation system is of Chinese origin.

10) The place-value concept and positional notation is based on Hindu-Arabic

numerals.

11) The Indian mathematicians made a great contribution to the operations with

Zero.

12) Brahmagupta invented the first calculator.

13) Fibonacci was primarily responsible for spreading Arabic numerals throughout

Europe in 1202.

62


http://en.wikipedia.org/wiki/Quantity
http://en.wikipedia.org/wiki/Roman_abacus
http://en.wikipedia.org/wiki/Hellenistic_civilization
http://en.wikipedia.org/wiki/Greek_numerals
http://en.wikipedia.org/wiki/Greek_numerals
http://en.wikipedia.org/wiki/Positional_notation
http://www.encyclopediaofmath.org/index.php/Decimal_computation_system
http://en.wikipedia.org/wiki/Hindu%E2%80%93Arabic_numerals
http://en.wikipedia.org/wiki/Hindu%E2%80%93Arabic_numerals
http://en.wikipedia.org/wiki/Brahmagupta
http://en.wikipedia.org/wiki/Fibonacci

7. OTBeTbTE Ha CJIeyI0IIHe BONMPOCHI U MePeCKAKUTE TEKCT.

1)
2)
3)
4)
5)
6)
7)

8)
9)

What traditional operations does arithmetics include?

When does the history of arithmetics go back to?

What is the prehistory of arithmetics limited to?

When do the first numerals descend from?

What tools did the ancients use?

What concept contributed to simpler and more efficient methods of calculation?
How did the ancient Greeks and Chinese operate with units, tens, hundreds
when they lacked a symbol for zero?

What algorithms did the ancient Greeks know?

How did their notation look like?

10) What origin is our system of notation?

11) Who from the ancients came closer to the present-day system of notation?

12) What approach replaced all the systems of notations?

13) Who spread the new system of notation throughout Europe?

14) How did he evaluate the discovery of the Indians in his book?

8. PazpadoraiiTe NpoeKT HA OJHY U3 NMPeIJI0KEHHBIX TEM.
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TEXT 10
GRETEST MATHEMATICIANS OF ALL TIME

1. Onpenem/lTe, KTO U3 NMEPECYUCITCHHBIX y‘léHLIX HE NMPUHANJCKUT K IJICANC
MaTEMAaTHKOB. CKa)KI/ITe, B KaKoM 00j1acTH HAaYKHU OHH U3BECTHDLI.

Sir Isaac Newton, Galilei, Marie Curie, Albert Einstein, Charles Darwin,
Archimedes of Syracuse, Nikola Tesla, Leonhard Euler, Stephen Hawking, Alan
Turing, Thomas Edison, Alessandro Giuseppe Antonio Anastasio Volta, Carl
Friedrich Gauss, Euclid.

mathematicians physicists others

Sir Isaac Newton | v/ v

Galilei

2. IpounTaiiTe mpenioxeHHblii TOp List yuénbix-maTreMaTukoB. CoOrjiacHsbl Jin
Bbl ¢ nmpuopureroM aBtropa? CocraBbTe CBOH BApPHAHT CIHCKA HCIHOJIb3YS
JAOMOJHUTEIbHbIE MCTOYHMKH MW o0cyauTe ero ¢ OJAHOIPYNIIHMKAMH.

OO0bsicHuTe CBOI BBIOOP, HCNOJb3YH (pa3bl [pusioxenus 1.

10. Pythagoras

Pythagoras of Samos was a well-known lonian Greek mathematician, scientist, a
religious teacher and a philosopher. He was born in Samos and is often hailed as the
first great mathematician. He is often cherished as a great mystic and a scientist.
Living around 570 to 495 BC, in modern day Greece,
he is known to have founded the Pythagorean cult.
However, he is renowned for the Pythagorean Theorem
that carries his name. The importance of this Theorem

cannot be denied until now as it is the base of most
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other theorems of Mathematics and his great theories lead to the development of
geometry and therefore he is renowned as the Father of Modern Mathematics and a

great mathematician.

According to Aristotle, the Pythagorean group was one of the first that widely

studied advanced mathematics.

He believed that all relations could be expressed as numerical relations as in
all things are numbers. He also observed that the vibrating strings create harmonious
notes if the ratio of the length of the strings are whole numbers. The same ratio can

be extended to other devices too.

He might have travelled widely in his youth, visiting Egypt and other places

seeking knowledge.

Pythagoras also made important discoveries in music, astronomy and
medicine. He set up a brotherhood with some of his followers who practiced his way
of life and pursued his religious ideologies. He became one of the most
distinguished teachers of religion in ancient Greece. Pythagoras’s teachings were
centered on the doctrine of metempsychosis. His doctrine later came to be known as
"Pythagoreanism”, which emphasized on esoteric and metaphysical ideologies. He
might have travelled widely in his youth, visiting Eqypt and other places seeking
knowledge. He was intelligent and well-educated. Most of his works were lost

throughout the history and very few survived.

9. Andrew Wiles

Andrew Wiles is still a living legend who made great
contributions to the Mathematical Society. The British
Mathematician Andrew John Wiles, was born on 11 April 1953 in

Cambridge. Wiles is known to be quite an intelligent

mathematician, due to the fact that he uncovered Fermat’s Last
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Theorem when he was only 10 years old. Wiles was educated at Merton College,
Oxford where he gained his Bachelor’s degree in Mathematics in 1974. He also
carried out a research at Clare College, Cambridge and finally got his PhD in 1980.
He stayed at The Institute for Advanced Studies at New Jersey in 1981 and later on

became a Professor at Princeton University.

Wiles worked on a number of outstanding problems in number theory: the
Birch and Swinnerton-Dyer conjectures, the principal conjecture of Iwasawa theory
and the Shimura-Taniyama-Weil conjecture. But one of his greatest achievements
includes his successful attempt to prove Fermat’s Last Theorem. This proof resulted
in him becoming quite popular and to suggest this he is a foreign member of the
United States National Academy of Science, hence the man became an international
mathematical legend. In recognition, he was awarded a special silver plaque — he
was beyond the traditional age limit of 40 years for receiving the gold Fields Medal
— by the International Mathematical Union in 1998. Many mathematicians had tried
to solve it over the intervening centuries, but with no success. Wiles had been
fascinated by the problem from the age of 10, when he first saw the conjecture. He
spent 7 years of his life in isolation just to formulate his proof. It was later found out
that there was an error in his proof. He isolated himself once again and reformulated

the solution. Then, his proof was accepted.

His paper Modular Elliptic Curves and Fermat’s Last Theorem was published

in the Annals of Mathematics.

He is at present a Royal Society Research Professor at Oxford University.

8. Isaac Newton and Wilhelm Leibniz

These two genius are placed together as they are both often given the honour
of being the "inventor” of modern infinitesimal calculus, and as such have both

made monolithic contributions to the field.
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Gottfried W. Leibniz was born at Leipzig on the first of July 1646.
He entered the University of Leipzig when he was fifteen as a law student.

In 1666, he applied for "Doctor of Law” degree in the University of Leipzig
and aimed to obtain the post of assessor. Subsequently, Leibniz joined University of
Altdorf.

In mathematics, his field of interest was

theology but he then invented the calculus.

In 1674, he started working on calculus
and by 1677. He had made a coherent system,
which he published only in 1684. Later the

publication of papers in a journal between 1682-1692 enhanced his mathematical

and scientific reputation.

He is one of the most productive inventors of mechanical calculators and was
the first who described a pinwheel calculator that was designed to perform the

operations of multiplication, addition and subtraction, division and root extraction.

Leibniz’s mathematical notation was used ever since it was published. The
binary number system advanced by him laid down the foundation for the digital

computers

Gottfried W. Leibniz died on 14 November 1716 because of deteriorated
health.

Sir Isaac Newton was born on January 4, 1643 in the hamlet of Wools

Thorpe, Lincolnshire, England.

He was enrolled at the King’s School in Grantham, a town in Lincolnshire

where he got his basic education.

He had innate intellectual abilities, Newton graduated Trinity College, at

Cambridge. After getting his bachelor’s degree in 1665, he studied mathematics,

O/



physics, optics and astronomy on his own (Cambridge was closed for a couple years
due to the Black Death plague). By 1666, he had completed his early work on his

three laws of motion. Later he got his master’s degree.
Among his biggest "inventions” was calculus.

Along with Gottfried Leibniz, Newton invented the infinitesimal calculus. His
work helped in advancing every branch of mathematics. He is also appreciated for
the generalized binomial theorem that is valid for any exponent. He is therefore one

of the greatest mathematicians of all the time.

He was one of the inventors of calculus, built the first reflecting telescope and
helped establish the field of classical mechanics with his seminal work, Philosophice
Naturalis Principia Mathematica. He was the first to decompose white light into its
component colors and gave us the three laws of motion, now known as Newton’s

laws.

7. Leonardo Pisano Blgollo

Living from 1170 to 1250, in the present-day Pisa,
Italy, Leonardo Fibonacci is known by various names.
Being of Pisa, he is called Leonardo of Pisa, which in
Italian is Leonardo Pisano but he is better known by his

nickname Fibonacci. His full name was Leonardo Pisano

Bigollo. Historians are not sure what "bigollo” means. It
could mean "traveller" or "good-for-nothing". Fibonacci
was born in Italy but obtained his education in North Africa where his father held a
diplomatic post. Fibonacci was taught mathematics in Bugia and travelled widely
with his father, recognizing the enormous advantages of the mathematical systems

used in the countries they visited.
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Fibonacci ended his travels around the year 1200 and at that time he returned
to Pisa. There he wrote a number of important texts which played an important role
in reviving ancient mathematical skills and he made significant contributions of his
own. Of his books we still have copies of Liber abbaci (1202), Practica
geometriae (1220), Flos (1225), and Liber quadratorum (1225).

Fibonacci is considered to be one of the most talented mathematicians for the
Middle Ages. He is renowned for introducing Fibonacci Series and the Arabic
numbering system in Europe. Few people realise that it was Fibonacci that gave us
our decimal number system (Hindu-Arabic numbering system) which replaced the
Roman Numeral system. He shows how to use our current numbering system in his
book Liber abaci. His work is still known as the major contribution in the

development of the field of modern mathematics.

6. Alan Turing

Alan Turing is a British mathematician who has been called the father of
computer science. During World War Il, Turing bent his brain to the problem of
breaking Nazi crypto-code and was the one to finally
unravel messages protected by the infamous Enigma
machine. He is known as the first true computer scientist
and has also written outstanding papers on computing that
are still affective and also formulated the Turing test which

is still applicable for evaluation of computers "intelligence”.

Alan Turing was instrumental in the development of the modern day
computer. His design for a so-called "Turing machine” remains central to how
computers operate today. The Turing test is an exercise in artificial intelligence that

tests how well an Al (Artificial Intelligence) program operates.
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English scientist Alan Turing was born Alan Mathison Turing on June 23,
1912, in Maida Vale, London, England. At a young age, he displayed signs of high
intelligence. When Turing attended the well-known independent Sherborne School

at the age of 13, he became particularly interested in math and science.

After Sherborne, Turing enrolled at King’s College (University of
Cambridge) in Cambridge, England, studying there from 1931 to 1934.

He received his PhD from Princeton University in 1938.

He made five major advances in the field of cryptanalysis including
specifying the bomb, an electromechanical device used to help decipher German

Enigma encrypted signals.

Alan Turing’s career and life ended tragically when he was arrested and
prosecuted for being gay. On June 8, 1954, Alan Turing was found dead of apparent

suicide by his cleaning lady.

5. René Descartes
“I think; therefore I am.”
René¢ Descartes was a French philosopher, writer, mathematician and

physicist. He was named as the "Father of Modern Philosophy”, due to his well-

known "Cogito Ergo Sum” philosophy.

He was born on March 31, 1596 in La Haye, a small town in central France,

which has since been renamed after him to honour its most famous son.

He was extensively educated, first at a Jesuit
college at the age of 8, then he earned a law degree at 22

at the University of Poitiers.
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His investigations in theoretical physics led many scholars to consider him a

mathematician first.

Descartes’s influence in mathematics is equally apparent. One of his most
lasting contribution is Cartesian coordinate system or analytical geometry. He
invented the method of representing the unknowns in the equations by x, y and z or
in the form of a, b and c. The introduction of Cartesian geometry has drastically
changed the way distances are measured because points are now expressed as points
on the graph. He also invented the standard notion that helps to show the exponents
of powers. He is credited as the father of analytical geometry, the bridge between
algebra and geometry, crucial to the discovery of infinitesimal calculus and analysis.

Newton and Leibniz calculus were based on his work.

Descartes died of a bout of pneumonia in Stockholm, Sweden, on February
11, 1650.

4. Euclid

Euclid of "Alexandria” was born around 330 BC, presumably at Alexandria.
Not much is even known about Euclid’s appearance, and the sculptures or paintings
seen today are mere products of the imagination of artists of how Euclid could have
been. There have been certain documents that suggest that Euclid studied in Plato’s
ancient school in Athens, where only the opulent studied. He later shifted to
Alexandria in Egypt, where he discovered a well-known division of mathematics,

known as geometry.

Euclid was known as the "Father of Geometry” for a reason. He discovered
the subject and gave it its value, making it one of the most

complex forms of mathematics at the time.

He was known as the forerunner of geometrical

knowledge and went on to contribute greatly in the field of
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mathematics. Also known as, the "Father of Geometry”, Euclid was known to have
taught the subject of mathematics in Ancient Egypt during the reign of Ptolemy I.
He was well-known, having written the most permanent mathematical works of all
time, known as the Elements that comprised the 13 gigantic volumes filled with
geometrical theories and knowledge. Euclid used the 'synthetic approach’ towards

producing his theorems, definitions and axioms in math.

The Elements sold more copies than the Bible and was used and printed
countless times by mathematicians and publishers who have used the information
even up to the 20" century. There was no end to Euclid’s geometry, and he
continued to develop theorems on various aspects of math such as "prime numbers”
and other, basic "arithmetic”. The system that Euclid went on to describe in the
Elements was commonly known as the only form of geometry the world had
witnessed and seen up until the 19" century. He concluded the principles of
Euclidean geometry from a small set of axioms. Optics, ratios, data and conics are

some of his other reputed works which are now lost with the mists of time.

Euclid logically and scientifically developed Mathematical formats of

antiquity that are known to the world as Euclidian Geometry today.

He also wrote five other surviving works about spherical geometry,
perspective number theory, conic sections and rigor. Very little information is
known about his life and what he had written very earlier due to limited resources at
that time.

The year and reason behind Euclid’s death is unknown to mankind. However,
there have been vague appropriations that suggest that he might have perished
around 260 BC. The legacy he left behind after his death was far more profound
than the impression he created when he was alive. His books and treatises were sold

and used by personalities all over the world up until the 19" century.
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3. Georg Friedrich Bernhard Riemann

Georg Friedrich Bernhard Riemann was a German scientist who was born to
a poor family, in Breselenz, a village in the vicinity of Dannenberg in the Kingdom
of Hanover (now known as the Federal Republic of Germany) but became an
influential mathematician. At an early age, Riemann
showcased extraordinary mathematical skills and unbelievable
calculation abilities, but he was timid and underwent
numerous nervous breakdowns. He also suffered from

diffidence and a phobia of public speaking.

He made an outstanding contributions to number
theory, differential geometry and analysis, and there are a number of theorems that
bear his name like Riemannian Geometry, Riemann-Lowville differ integral,
Riemann Integral and the Riemannian Surfaces. Riemann invented his theory of
higher dimensions. In 1854, Riemann laid down the foundation for Einstein’s

General theory of Relativity.

He is widely known for his Riemann Hypothesis that indicates issues about
the distribution of prime numbers and which was ignored on its first 50 years
because of its legendary difficulties. The Clay Maths Institute has offered $1 million
for the proof of the theory and one will be a recipient of the Nobel Prize for

mathematics for it.

In the spring of 1846 Riemann enrolled at the University of
Gottingen. Gauss did lecture to Riemann, but he was only giving elementary
courses. Riemann moved from Gottingen to Berlin University in the spring of 1847

to study under Steiner, Jacobi, Dirichlet and Eisenstein.

Riemann always suffered from health problems and that proved fatal for his

life in the end.

In the autumn of 1862, Riemann caught a severe cold that eventually took

form of the fatal tuberculosis. He died at the age of 39.
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His everlasting contributions are still helping in the field of mathematics even
after his death.

2. Carl Friedrich Gauss

Carl Friedrich Gauss was a German mathematician and a physicist who is also
titled as "the Princeps mathematicorum”, meaning "the Prince of Mathematicians”
or "the foremost of mathematicians” and "greatest
mathematician since antiquity” in Latin. He made great
contribution to various fields like algebra, number theory,

analysis, statistics, geophysics, differential geometry,

optics, electrostatics and astronomy.

Carl Friedrich Gauss, born to a poor father and an illiterate mother, solved
the puzzle of his own birth date and declared it to be 30 April 1777. Gauss was a

genius since his childhood.

Carl Friedrich Gauss has proved his mathematical prowess and prodigy when
he created his first major discovery at such a young age. When he was 21, he wrote
his magnum opus entitled Disquisitiones Arithmeticae  ("Arithmetical
Investigations”), a foundational textbook that laid out the tenets of number theory
(the study of whole numbers). This work was essential for building up number
theory and has curved the field to the current period.

The local duke recognised his talent and sent him to the Collegium Carolinum
before he went the most prestigious mathematical university
across the globe, Gattingen. When he graduated at the age of
22 in 1798, he started developing his mathematical ideas
especially on number theory, discussing the prime numbers.

Without number theory, you could kiss computers goodbye.

Computers operate, on the most basic level, using just two digits — 1 and 0, and
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many of the advancements that we’ve made in using computers to solve problems
are solved using number theory. Gauss was prolific, and his work on number theory
was just a small part of his contribution to math; you can find his influence
throughout algebra, statistics, geometry, optics, astronomy and many other subjects
that underlie our modern world. He referred mathematics as Queen of all sciences
and brought in the concept of Gaussian gravitational constant into physics, and

proved Algebra’s fundamental theorem before he was 24.

In the 18" century he proved the possibility of a 17 sided regular polygon

with the help of a ruler and compass only.

He worked hard until his death, some of his students were very influenced by
him such as Bernhard Riemann, Richard Dedekind and Friedrich Bessel, who

themselves became great mathematicians in their lives.

In 1855, Gauss expired in Gottingen, Hannover (now part of Lower Saxony,
Germany) and was cremated in Albanifriedhof. After a study of his brain by Rudolf
Wagner, it was known that Gauss’s brain had a mass of 1,492 grams and the
cerebral area was 219,588 mm? (340.362 square inches), proving that Gauss was a

real genius!

1. Leonhard Euler

While Gauss is considered as the Prince of Mathematics, Leonhard Euler is
hailed as the King of Mathematics. This blind genius is regarded as the greatest
mathematician of all time. After the time of Euler, all
mathematical formulas were named after the mathematicians

who have discovered them.

Born on April 15, 1707 in Basel, Switzerland, Leonhard

Euler was one of math’s most pioneering thinkers. He was

considered to be on par with Albert Einstein in terms of intelligence level.
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Though originally slated for a career as a rural clergyman, Euler showed an
early aptitude and propensity for mathematics, and thus, after studying with Johan
Bernoulli, he attended the University of Basel and earned his Master’s during his
teens. Moving to Russia in 1927, Euler served in the navy before joining the St.
Petersburg Academy as a professor of physics and later heading its mathematics
division.

Euler is known as an outstanding mathematician of the 18" century, the most
prolific and great mathematician of all the time, with beauty in his theorems and

concept he had done extraordinary work.

He made great discoveries in the fields of geometry, trigonometry, calculus
(infinitesimal calculus), differential equations, number theory (graph theory) and
notational systems — including the utilization of = and f(x) — among a legion of other

accomplishments.

He released hundreds of articles (over 900 publications) and publications
during his lifetime and continued to publish after losing his sight. He suffered from
a brain hemorrhage and died during the night of September 18, 1783 in St.
Petersburg.

2. CooTHeCHTE PycCKHe H AHTJIMICKHE CJIOBA U BHIPAKEHUS.

1. doctrine a. BBLIAOIIEECS IPOU3BEACHUC
UCKYCCTBa

2. principle conjectures b. 17-ctoponuwuii TIPaBUJIHHBIH
MHOTOYTOJIbHUK

3. intervening centuries C. JIOrMaThl TEOPUHU YHUCEI

4. infinitesimal calculus d. MCKyCCTBEHHBIN HHTEIIICKT
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5. coherent system

6. pinwheel calculator

7. digital computer

8. innate intellectual abilities
9. binomial theorem
10.break crypto-code
11.artificial intelligence
12.conic sections
13.magnum opus

14.tenets of number theory

15.17 sided regular polygon

. BPOXKIEHHBIE

. KOHHMYCCKHUEC CCUCHUA

(G pPOBOH KOMIIBIOTED

. IIpomcamne CTOJICTHUA

. YUEHHE, TeOpHus

OCHOBHBLIC THITIOTC3bI

HCYHCIIeHHEe OECKOHEYHO MaJIBIX

. apupmMoMeTp

IIoCJacaoBaTCiIbHasd CUCTEMaA

. ouHOM HprOTOHA

YMCTBCHHBIC

CITOCOOHOCTH

. B3JIaMbIBaTh MU

3. Haijiaute B TekcTrax

NnpeaI0KeHUus

C JAHHBIMHU CJI0BaMH H

CJIOBOCOYETAHMSIMHU M NMCHbMEHHO NepeBeInTe UX HA PYCCKUIl A3bIK.

To carry out research; plaque; hamlet; to decompose light into its component

colours; diffidence; major advances; exponents of powers; forerunner; to showcase

extraordinary mathematical skills; higher dimensions; assessor; to be valid for any

exponent; to bend smb’s brain; unravel messages; to underlie.
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4. Haiiiute B TeKCTaX AHIVIMHCKHME JKBHUBAJEHTHI VISl CJEIYIOUIUX CJIOB H

CJIOBOCOYECTAHUM.

Bo3poxeHne JOpeBHUX MaTEMaTUYE€CKUX HABBIKOB, OJMHAKOBO OYEBHU]IHO;
COCTOSITEIbHBIN 4YENIOBEK, OCHOBATEJIbHBIN, HUCIHBITHIBATH HEPBHBIC CPBIBBI; Pl
duboHAYUM; CYHUIIUJ; PEIIAIONIUNA; OKPECTHOCTH; CKIOHHOCTh K MaTE€MaTHKE;
OIICHUBATh CHOCOOHOCTU KOMIBIOTEPA; CTAaHAAPTHOE TIOHSTHE; MPOCTHIC YHUCIA;

JOCTUXXCHUSI, UCII0JIb30BAHUC.

5. 3amosnuTe TAOJUIly, ONMUPaAsiCh HA HMHPOPMANMIO W3 MPeIT0KEHHBIX

TEKCTOB.

Full Name | Date of Education Contribution Works &
birth and to the Achievements
death development

of
Mathematics
Pythagoras | 570 BC - | Pythagoreanism | the Most of his works
of Samos 495BC Pythagoras | Were lost
h throughout the
Theorem history and very
few survived.

6. llpounTaiite ¢akThl U3 KU3HM y4éHbIX. OnpeneanrTe, 0 KOM U3 U3BECTHBIX
MATEeMATHKOB B HHMX roBopurcsi? CpaBHHMTE CBOM TMPEINOJIOKEHHA C
NPeaIoJI0OKeHUSIMU OAHOTPYIIITHMKOB.

(1.Riemann, 2.Fibonacci, 3.Leibniz, 4.Wiles, 5. Pythagoras, 6. Euclid, 7. Gauss, 8.
Turing, 9. Euler)

A. ... He went on a short trip to London before his arrival in Hanover in 1676.

During this trip, Newton accused him of stealing his unpublished work on calculus.

... He met with the Royal Society where he demonstrated a calculating machine that
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he had designed and had been building since 1670. The machine was able to
execute all four basic operations (adding, subtracting, multiplying and dividing),
and the Society quickly made him an external member.

B. ... He could be called the founding Father of Modern Mathematics. His cult was
considered by Aristotle as one of the first groups that have extensively studied
advance mathematics. He accepted priesthood and performed the rites that were
required in order to enter one of the temples in Egypt, known as Diospolis. He
believed that a person’s soul does not die and is destined to a cycle of rebirths. The
soul is freed from the cycle of births only through the purity of its life.

C. ... When he was studying mathematics, he used the Hindu-Arabic (0-9) symbols
instead of Roman symbols, which didn’t have 0’s and lacked place value. ... It was
this problem that led him to the introduction of His Numbers and His Sequence
which is what he remains famous for to this day. The sequenceis 1, 1, 2, 3, 5, 8, 13,
21, 34, 55... This sequence, shows that each number is the sum of the two preceding
numbers. It is a sequence that is seen and used in many different areas of
mathematics and science. ...During his boyhood his father, Guglielmo, a Pisan
merchant, was appointed consul over the community of Pisan merchants in the
North African port of Bugia.

D. ..He is the only living mathematician today who is recognised for his
development of the proof of Fermat’s Last Theorem. His contributions may not be
as grand as what have others have contributed, but he was able to formulate
portions of new mathematics to support his theorem. He spent 7 years of his life in
isolation just to formulate his proof.

E. ...Weber and he invented the first electromechanical telegraph in 1833, which
linked the observatory with the Institute for physics in Gottingen.

F. ... Apart from being a tutor at the Alexandria library, he coined and structured
the different elements of mathematics, such as Prisms, geometric systems, infinite
values, factorizations, and the congruence of shapes that went on to contour His
Geometry.
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G. ... Over the next two years, he studied mathematics and cryptology at the
Institute for Advanced Study in Princeton, New Jersey. He returned to Cambridge,
and then took a part-time position with the Government Code and Cypher School, a
British code-breaking organization.

H. ... At 13, he was already attending lectures at the local university, and in 1723
gained his Master’s degree, with a dissertation comparing the natural philosophy
systems of Newton and Descartes. ... He wrote two articles on reverse trajectory,
which were highly valued by his teacher Bernoulli.

l. ... Through the years, many mathematicians were able to understand his work,
and it rose to be one of the greatest questions in the world of modern science, which
confound and baffle other great mathematicians. There has been progress about his
theory, but it is noted to be incredibly slow. It is believed that new mathematics can
help in discovering the proof of such theory.

7. O000muTe HMHEMOPMALMIO TNPOYMTAHHBIX TEKCTOB, BBINHMCAB Te3UCHbIE
npeaioxkeHuss 000 Bcex y4éHbIX. KTo, M3 BbIlle yYNOMSHYTBIX Y4Y€HBIX II0
BalleMy MHEHMI0, BHEC HaumOOJIbIIMI BKJIAJA B pa3BUTHE MaTeMaTHKHU?
Aprymentupyiite cBoé muenue. (Cm. npuiioxenue Nel.)

Model:

Leonhard Euler is hailed as the King of Mathematics.
Leonhard Euler was one of math’s most pioneering thinkers.
He attended the University of Basel.

He made great discoveries in the fields of geometry, trigonometry, calculus,
differential equations, number theory and notational systems.

| think that Euler is an outstanding mathematician of the 18" century, the most
prolific and great mathematician of all the time, because having earned his Master’s
during his teens he made great discoveries in different fields of mathematics.

9. M3 npuBeAéHHOI0 CHHCKAa MNpPWIaraTeJbHbIX Bbl0epuTe HamnOoJIee
MOAXOASAIME /ISl XAPAKTEPUCTHKH Ka4yecTB, KOTOPbIMHM, HA Ball B3IVIfA,
JA0JIKeH o0JiagaTh Yy4éHblii-MaTeMaTHK. BbIpazuTe CBOW TOYKY 3peHus,

ucnoab3ys Ipuiaoxenue Nel.
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Model:

In my view, a true scientist must be self-reliant, persevering, and patient to achieve
great results in the scientific work. E.g.: Andrew Wiles spent 7 years of his life in
isolation just to formulate his proof. It was later found out that there was an error in
his proof. He isolated himself once again and reformulated the solution. Then, his
proof was accepted.

10. CpenaiiTe JOK/IaA-TIPe3eHTALMIO HA OJHY U3 MPEAJI0KEHHbIX TeM.




Supplementary Reading
TEXT 1
WOMEN IN MATHS

Ever wondered why stories about mathematicians always seem to be about
men? Is it because men are better at maths than women? Absolutely not, it’s because
until very recently society dictated that it wasn’t very respectable for women to be
mathematicians. Unfair as it was, it was very difficult for a woman to make herself
heard and to be accepted by other mathematicians. It just wasn’t the done thing in
polite society. But there were a few women who dared to go against the flow, and
their achievements demonstrate that women have as much to contribute to
mathematics as any of their male counterparts. This article is about just a handful of
the most famous women in the history of maths, but there are plenty more
successful women out there.

Caroline Herschel was the sister of a very famous astronomer, William
Herschel who was credited with discovering the planet
Uranus. Caroline assisted her brother with his
astronomical observations and did most of the
complicated mathematical calculations that were involved
in working out the position of stars and planets. Before
long she was conducting observations of her own and

discovered several new comets, which was a major

achievement for any astronomer. When King George 11l
gave her an annual salary for her astronomical work, Caroline became the first
woman ever to be paid for doing a scientific job. The Royal Astronomical Society

awarded her a Gold Medal in 1828, and she was honored throughout Europe.
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Another famous woman in mathematics was Mary Somerville, who was born
in 1780. She taught herself maths at home because at
that time girls didn’t learn maths at school. She was
married twice, and her second husband was interested
in maths and science. He introduced her to all kinds of
famous mathematicians who were amazed to find that
she understood their work extremely well, which was

more than could be said for a lot of the men working in

maths at the time. A friend asked her to translate a very

important work by a French mathematician called Laplace, and she not only
translated it, but added some original work and made it much easier for other people
to understand. She wrote several other books that made maths and science
accessible to a much wider audience.
Ada Lovelace was the daughter of the famous poet Lord Byron, though she
never met her father. She was taught by Mary Somerville and through her family
and friends she met several influential mathematicians and scientists, one of whom
was Charles Babbage. Together, Lovelace and Babbage worked on the theoretical
principles of the Analytical Engine, a machine which Babbage had designed, but
which was never finished in their lifetime. The engine was designed to perform vast
quantities of complex calculations, using a complicated mechanism of wheels and
cogs, saving mathematicians a lot of time and effort. Lovelace contributed some
highly original ideas to how it could be used to automate very difficult mathematical
processes. Lovelace realized that a calculating machine could be programmed in the
same way as a weaving machine, using cards with holes punched in them in a
specific arrangement. She is now regarded as one of the earliest pioneers of

computer programming.

Did you know that Florence Nightingale was a mathematician as well as a

nurse? She developed systems of collecting, analysing, interpreting and displaying
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data about diseases and patients’ deaths, which are now considered to be quite
advanced statistical methods. Because she presented her statistics so clearly and
persuasively, civil servants could understand them and were more easily convinced
by her arguments for improved healthcare and sanitation. She was the first woman
to be elected a member of the Royal Statistical Society, and her work contributed to

the improvement of medical care in India as well as Britain.

Many of the women featured in this article were still quite restricted in what
they were allowed to do and often depended on male collaborators to make their
work seem respectable. Thanks to their success and determination opinions have
changed, although it happened very slowly. Today there are hundreds of thousands
of women working in mathematics, pushing the boundaries of knowledge and doing
award-winning research. Who knows what the next generation of female

mathematicians will achieve?
TEXT 2

FLORENCE NIGHTINGALE’S CONTRIBUTION TO MATHEMATICS

The rare photograph of Florence Nightingale was taken by Lizzie Caswall

Smith in 1910. The black and white image of the silver-haired nursing pioneer
shows her in the imposing bedroom of her home just off London’s Park Lane before
her death in 1910 at the age of 90.
Florence Nightingale is most remembered as

a pioneer of nursing and a reformer of hospital
sanitation methods. For most of her ninety years,
Nightingale pushed for reform of the British

military health-care system and with that the
profession of nursing started to gain the respect it deserved.

During the American Civil War, Nightingale was a consultant on army
health to the United States government. She also responded to a British war office

request for advice on army medical care in Canada. Her mathematical
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activities included ascertaining "the average speed of transport by sledge” and
calculating "the time required to transport the sick over the immense distances of
Canada".

Unknown to many, Florence Nightingale is credited with developing a form
of the pie chart now known as
the polar area  diagram, or
X occasionally the Nightingale rose
= 7/ diagram, equivalent to a modern
________ . circular histogram to dramatize the

needless deaths caused Dby
unsanitary conditions and the need for reform during the Crimean War.
The legend reads:

The Areas of the blue, red and black wedges are each measured from the
centre as common vertex.

The  blue  wedges measured from the centre of the
circle represent area for area the deaths from Preventable or Mitigable Zymotic
diseases, the red wedges measured from the centre the deaths from
wounds, and the black wedges measured from the centre the deaths from all
other causes. The black line across the red triangle in Nov. 1854 marks the
boundary of the deaths from all other causes during the month.
In October 1854 and April 1855, the black area coincides with the red, in January
and February 1855, the  blue coincides with  the  black.
The entire areas may be compared by following the blue, the red and the black lines

enclosing them.
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TEXT 3
ABOUT THE ORIGIN OF "+” AND "-" SIGNS IN ARITHMETIC

We can never think of mathematics without the "+"” plus and ”-" minus signs. While
we do have a plethora of mathematical symbols for division (<), multiplication (),
integral (]) etc., at its core is
always the "+” and "-"
symbols. From our
elementary days, we’ve
been taught about these two
integral symbols. It could
be considered as the ABC’s

of mathematics and things

wouldn’t have been the same without them. The same symbols are used everywhere,
around the world. It wouldn’t hurt to know how these forms originated and

evolved.

The signs as used in the earliest civilizations

The plus and minus signs (+ and —) are mathematical symbols used to
represent operations of addition and subtraction as well as the notions of the positive
and negative. Moreover, the Plus and Minus are Latin terms meaning "more” and
"less” respectively. The origins of these two symbols date back to the Egyptian
hieroglyphics where they used symbols which resembled "a pair of walking legs”,
either walking away or towards, representing addition or subtraction. Similarly, just
like the Greeks, the Hindus too, did not have a particular sign for addition and
subtraction. Many a times, they used "yu” to mark addition. "Yu” was used in the
Bakhshali manuscript arithmetic, belonging to the period of 3 or 4™ century. In the

early 15th century Europe, it was noted that "P” and "M" were used for the same.

Early recorded history of the signs
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It has been recorded that the sign "+” has its origin from the Latin word "et”
which meant "and”. Nicole d’Oresme, astronomer and author of the book, The Book
of the Sky and the World in 14™ century, used the "+ sign as a shorthand for the
word "et”. The use of the "-” sign was first recorded in the year 1481, from a
manuscript of German algebra located in Dresden Library. Johannes Widman, the
famous German mathematician, published the first printed book named Mercantile
Arithmetic in Leipzig in 1489, where he used the "+" and "-" signs. The beginning
of 17" century also saw the usage of these two symbols by mathematicians Cavalieri

and Gloriosi as well as astronomer Christopher Clavius.

But it was Robert Recorde, the acclaimed Welsh mathematician and designer
of the equal (=) sign, who introduced to Britain in 1557 the same Plus and Minus

that we’ve been using till now.

It seems there were different versions of these signs used by various people,
but it was Robert Recorde who gave us the signs that we use till now, passed

generations after generations before being accepted universally.
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TEXT 4

ARITHMETIC OPERATIONS

The basic arithmetic operations are addition, subtraction, multiplication and

division, although this subject also
includes more advanced operation,
such as manipulations
of percentages, square
roots, exponentiation and logarithmic
functions. Arithmetic is performed
according to anorder of operations.

Any set of objects upon which all four

arithmetic operations (except division by 0) can be performed, and where these four

operations obey the usual laws is called a field.

Addition (+) [edit]

Addition is the basic operation of arithmetic. In its simplest form, addition

combines two numbers, the addends or terms, into a single number, the sum of the
numbers. (Suchas2+2=40r3+5=8.)

Adding more than two
numbers can be viewed as
repeated  addition;  this
procedure IS known
as summation and  includes
ways to add infinitely many
numbers in an infinite series;
repeated addition of the
number 1is the most basic

form of counting.
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Addition is commutative and associative, so the order the terms are added in
does not matter. The identity element of addition (the additive identity) is 0, that is,
adding 0 to any number vyields that same number. Also, the inverse element of
addition (the additive inverse) is the opposite of any number, that is, adding the
opposite of any number to the number itself yields the additive identity, 0. For

example, the opposite of 71s —7,s0 7 + (=7) = 0.
Addition can be given geometrically as in the following example.

If we have two sticks of lengths 2 and 5, then if we place the sticks one after
the other, the length of the stick thus formedis2 +5=7.

Subtraction (-)

Subtraction is the opposite of addition.  Subtraction  finds
the difference between two numbers, the minuend minus the subtrahend. If the
minuend is larger than the subtrahend, the difference is positive; if the minuend is
smaller than the subtrahend, the difference is negative; if they are equal, the

difference is 0.

Subtraction is neither commutative nor associative. For that reason, it is often
helpful to look at subtraction as addition of the minuend and the opposite of the
subtrahend, that isa—b =a+ (—b). When written as a sum, all the properties of

addition hold.

There are several methods for
calculating results, some of which are
particularly  advantageous to  machine
calculation. For example, digital computers
employ the method of two’s complement. Of
great importance is the counting up method by
which change is made. Suppose an
amount Pis given to pay the required
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amount Q, with P greater than Q. Rather than performing the subtraction P — Q and
counting out that amount in change, money is counted out starting at Q and
continuing until reaching P. Although the amount counted out must equal the result
of the subtraction —Q, the subtraction was never really done and the value

of P — Q might still be unknown to the change-maker.
Multiplication (X or - or *)

Multiplication is the second basic operation of arithmetic. Multiplication also
combines two numbers into a single number, the product. The two original numbers
are called the multiplier and the multiplic and, sometimes both simply

called factors.

Multiplication is best viewed as a scaling operation. If the numbers are
imagined as lying in a line, multiplication by a number, say x, greater than 1 is the
same as stretching everything away from 0 uniformly, in such a way that the
number 1 itself is stretched to where x was. Similarly, multiplying by a number less
than 1 can be imagined as squeezing towards 0. (Again, in such a way that 1 goes to

the multiplicand.)

Multiplication is commutative and associative; further it is distributive over
addition and subtraction. The multiplicative identity is 1, that is, multiplying any
number by 1l vyields that same number. Also, the multiplicative inverse is
the reciprocal of any number (exceptO; O0is the only number without a
multiplicative inverse), that is, multiplying the reciprocal of any number by the

number itself yields the multiplicative identity.

The product ofaandbis written asaxboraeb. Whenaorbare
expressions not written simply with digits, it is also written by simple
juxtaposition: ab. In computer programming languages and software packages in
which one can only use characters normally found on a keyboard, it is often written

with an asterisk: a * b.
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Division (= or /)

Division is essentially the opposite of multiplication. Division finds
the quotient of two numbers, the dividend divided by the divisor. Any
dividend divided by 0 is undefined. For positive numbers, if the dividend is larger
than the divisor, the quotient is greater than 1, otherwise it is less than 1 (a similar
rule applies for negative numbers). The quotient multiplied by the divisor always
yields the dividend.

Division is neither commutative nor associative. As it is helpful to look at
subtraction as addition, it is helpful to look at division as multiplication of the
dividend times the reciprocal of the divisor, that isa ~b =a x Y. When written as a

product, it obeys all the properties of multiplication
Basic arithmetic operations

The techniques used for compound unit arithmetic were developed over many
centuries and are well-documented in many textbooks in many different
languages. In addition to the basic arithmetic functions encountered in decimal

arithmetic, compound unit arithmetic employs three more functions:

. reduction where a compound quantity is reduced to a single quantity,
for example conversion of a distance expressed in yards, feet and inches to one
expressed in inches.

. expansion, the inverse function to reduction, is the conversion of a
quantity that is expressed as a single unit of measure to a compound unit, such as
expanding 24 oz.to 1 Ib., 8 oz.

. normalization is the conversion of a set of compound units to a

standard form — for example rewriting "1 ft. 13 in" as "2 ft. 1 in".

Knowledge of the relationship between the various units of measure, their
multiples and their submultiples forms an essential part of compound unit

arithmetic.
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TEXT 5

THE HISTORY OF NEGATIVE NUMBERS

Although the first set of rules for dealing with negative
numbers was stated in the 7" century by the Indian
mathematician Brahmagupta, it is surprising that in 1758 the
British mathematician Francis Maseres was claiming that

negative numbers

"... darken the very whole doctrines of the equations
and make dark of the things which are in their nature excessively obvious and

simple™ .

Maseres and his contemporary, William Friend took the view that negative
numbers did not exist. However, other mathematicians around the same time had
decided that negative numbers could be used as long as they had been eliminated

during the calculations where they appeared.

It was not until the 19" century when British mathematicians like De Morgan,
Peacock, and others began to investigate the "laws of arithmetic” in terms of logical

definitions that the problem of negative numbers was finally sorted out.

However, there were references to negative numbers far earlier...

In 200 BCE the Chinese number rod system represented positive numbers in
Red and Negative numbers in black. These were used for commercial and tax
calculations where the black cancelled out the red. The amount sold was positive
(because of receiving money) and the amount spent in purchasing something was
negative (because of paying out); so a money balance was positive, and a deficit

negative.
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example, starting with 5.2 you can find better
approximations 5.1, 5.05, 5.025. Thus 5.025 was

called a "strong” approximation and a number like
4.9 "weak”. So "strong” numbers were called positive and "weak” numbers

negative.

In India , negative numbers did not appear until
about 620 CE in the work of Brahmagupta (598-670)
who used the ideas of "fortunes” and "debts” for
positive and negative. By this time a system based on
place-value was established in India, with zero being
used in the Indian number system. Brahmagupta used

a special sign for negatives and stated the rules for

dealing with positive and negative quantities as

follows.

A debt minus zero is a debt.

A fortune minus zero is a fortune.

Zero minus zero is a zero.

A debt subtracted from zero is a fortune.

A fortune subtracted from zero is a debt.

The product of zero multiplied by a debt or fortune is zero.
The product of zero multiplied by zero is zero.

The product or quotient of two fortunes is one fortune.
The product or quotient of two debts is one fortune.
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The product or quotient of a debt and a fortune is a debt.

The product or quotient of a fortune and a debt is a debt.

The conflict between geometry and algebra

The ancient Greeks did not really address the problem of negative numbers,
because their mathematics was founded on geometrical ideas. Lengths, areas and
volumes resulting from geometrical constructions necessarily all had to be positive.
Their proofs consisted of logical arguments based on the idea of magnitude.
Magnitudes were represented by a line or an area, and not by a number (like 4.3
metres or 26.5 cubic centimetres). In this way, they could deal with "awkward”
numbers like square roots by representing them as a line. For example, you can
draw the diagonal of a square without having to measure it.

About 300 CE, the Alexandrian mathematician Diophantus (200-c.284 CE)
wrote his Arithmetica, a collection of problems where he developed a series of
symbols to represent the "unknown” in a problem and powers of numbers. He dealt
with what we now call linear and quadratic equations. In one problem Diophantus
wrote the equivalent of 4 = 4x + 20 which would give a negative result, and he
called this result "absurd”.

In the 9" century in Baghdad Al-Khwarizmi (c.780-c.850 CE) presented six
standard forms for linear or quadratic equations and produced solutions using
algebraic methods and geometrical diagrams. In his algebraic methods he
acknowledged that he derived ideas from the work of Brahmagupta and therefore
was happy with the notion of negative numbers. However, his geometrical models
(based on the work of Greek mathematicians) persuaded him that negative results
were meaningless (how can you have a negative square?). In a separate treatise on
the laws of inheritance, Al-Khwarizmi represents negative quantities as debts.

In the 10" century Abul-Wafa (940-998 CE) used negative numbers to

represent a debt in his work on "what is necessary from the science of arithmetic for
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scribes and businessmen”. This seems to be the only place where negative numbers
have been found in medieval Arabic mathematics. Abul-Wafa gives a general rule
and gives a special case where subtraction of 5 from 3 gives a "debt" of 2. He then
multiples this by 10 to obtain a "debt" of 20, which when added to a "fortune” of 35
gives 15.
In the 12" century Al-Samawal (1130-1180) produced an algebra where he stated
that:

e if we subtract a positive number from an "empty power”, the same negative
number remains,

o if we subtract the negative number from an "empty power”, the same positive
number remains,

e the product of a negative number by a positive number is negative, and by a

negative number is positive.

Negative numbers did not begin to appear in Europe until the 15" century
when scholars began to study and translate the ancient texts that had been recovered
from Islamic and Byzantine sources. This began a process of building on ideas that
had gone before, and the major spur to the development in mathematics was the

problem of solving quadratic and cubic equations.

As we have seen, practical applications of mathematics often motivate new
ideas and the negative number concept was kept alive as a useful device by the
Franciscan friar Luca Pacioli (1445-1517) in his Summa published in 1494, where
he is credited with inventing double entry book-keeping.
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TEXT6
FRACTALS: USEFUL BEAUTY
(FRACTAL GEOMETRY)

Fractals is a new branch of mathematics
and art. Perhaps this is the reason why most
people recognise fractals only as pretty pictures

useful as backgrounds on the computer screen or

original postcard patterns. But what are they

really?

Most physical systems of nature and many human artifacts are not regular
geometric shapes of the standard geometry derived from Euclid. Fractal geometry
offers almost unlimited ways of describing, measuring and predicting these natural
phenomena. But is it possible to define the whole world using mathematical

equations?

This article describes how the four most famous fractals were created and
explains the most important fractal properties, which make fractals useful for

different domain of science.

Many people are fascinated by the beautiful images termed fractals.
Extending beyond the typical perception of mathematics as a body of complicated,
boring formulas, fractal geometry mixes art with mathematics to demonstrate that
equations are more than just a collection of numbers. What makes fractals even
more interesting is that they are the best existing mathematical descriptions of many

natural forms such as coastlines, mountains or parts of living organisms.

Although fractal geometry is closely connected with computer techniques,
some people had worked on fractals long before the invention of computers. Those
people were British cartographers, who encountered the problem in measuring the

length of Britain coast. The coastline measured on a large scale map was
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approximately half the length of coastline measured on a detailed map. The closer
they looked, the more detailed and longer the coastline became. They did not realise

that they had discovered one of the main properties of fractals.
Fractals’ properties

Two of the most important properties of fractals are self-similarity and non-

integer dimension.

What does self-similarity mean? If you
look carefully at a fern leaf, you will notice
that every little leaf — part of the bigger
one — has the same shape as the whole fern

leaf. You can say that the fern leaf is self-

sl p— similar. The same is with fractals: you can
magnify them many times and after every step you will see the same shape, which is

characteristic of that particular fractal.

The non-integer dimension is more difficult to explain. Classical geometry
deals with objects of integer dimensions: zero dimensional points, one dimensional
lines and curves, two dimensional plane figures such as squares and circles and
three dimensional solids such as cubes and

spheres.  However, many  natural
phenomena are better described using a
dimension between two whole numbers.

So while a straight line has a dimension of

one, a fractal curve will have a dimension between one and two, depending on how
much space it takes up as it twists and curves. The more the flat fractal fills a plane,
the closer it approaches two dimensions. Likewise, a "hilly fractal scene" will reach
a dimension somewhere between two and three. So a fractal landscape made up of a

large hill covered with tiny mounds would be close to the second dimension, while a
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rough surface composed of many medium-sized hills would be close to the third

dimension.
TEXT 7
SOAP FILMS HELP TO SOLVE MATHEMATICAL PROBLEMS

Soap bubbles and films have always fascinated children and adults, but they
can also serve to solve complex mathematical calculations. This is shown by a study
carried out by two professors at the University of Malaga, who have succeeded in

solving classic problems using just such an innovative procedure.

"With the aid of soap films we have solved variational mathematical
problems, which appear in the formulation of many physical problems,” explains
Carlos Criado, professor at the University of Malaga. Together with his colleague

Nieves Alamo, he has just published his work in the American Journal of Physics.

Soap films always adopt the shape which minimizes their elastic energy, and
therefore their area, so that they turn out to be ideal in the calculus of variations,
"where we look for a function that minimizes a certain quantity (depending on the

function)," adds the researcher.

"Of course there are other ways to solve variational problems, but it turns out
to be surprising, fun and educative to obtain soap films in the shape of

brachistochrones, catenaries and semicircles," Criado emphasizes.

The professor offers the example of the famous problem of the
brachistochrone curve. What shape must a wire be in order that a ball travels down
it from one end to the other (at a different height) as rapidly as possible? The answer
is the brachistochrone (from the Greek brachistos, the shortest, and cronos, time),

the curve of fastest descent.

New methods for old problems
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The mathematician Johann Bernoulli found the answer centuries ago when he
realised that it was a cycloid (the curve described by a point on a circle rolling along
a line). That was the origin of the calculus of variations, which was also used in
other classic problems, like that of the catenary (the shape of a chain suspended by
its endpoints) and the isoperimetric curve (a curve that maximizes the area it

encloses).

The study shows that these calculations may be related to Plateau’s problem,
that is, to find the shape adopted by a soap film under certain boundary restrictions.
Besides, the researchers show how to design the experiments constraining the soap

films between two surfaces in such a way as to obtain the appropriate curves.

Other Spanish researchers, like Isabel Fernandez, of the University of Seville,
and Pablo Mira, of the Polytechnic University of Cartagena, have succeeded in
finding for the first time the solution to specific mathematical problems (the

Bernstein problem in the Heisenberg space) with the help of soap films.
TEXT 8
A GOOD MOVE TO MASTER MATHS

In the spirit of the current world championship bout between Norwegian
grandmaster Magnus Carlsen and
Indian grandmaster Viswanathan
Anand, we should seriously
consider the role of chess in how
young students learn

mathematics.

The two activities have
plenty in common. In either,

one’s success relies strongly on the ability to be creative under some set of rules.
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Beginners in both maths and chess seem to play only for the rules, for they
don’t really understand much else yet. In maths, this means swinging the algebraic
sword blindly in the hope of making progress. In chess, making any legal move is

enough for a beginner, so long as their piece can’t be immediately taken.

Playing either game this way seems fine at first, for if the teacher has the right
experience then the newbie will be punished or rewarded accordingly, and will

shape their ideas and strategy for the next time around.

However, while chess has maintained huge popularity worldwide, the allure

of doing maths seems lower than ever.

And if we think about the reasons for which we
bellow the importance of maths — critical thinking,
decision making, mental agility — it seems surprising
that chess isn’t routinely taught in maths classrooms

across the country.

Learning chess could actually have a two-fold

effect. Not only could we impart the aforementioned

skills through something, which more people seem to

enjoy, but also we might able to transition students to maths through chess.

Students of chess use symbolic notation to record their moves, arithmetic to
add up their points and creativity to win position and pieces. And plenty of new

ideas in maths could be first taught under the framework of chess.

TEXT 9
A BRIEF HISTORY OF NUMBERS AND COUNTING

The origins of numbers are cloaked
in mystery. It’s safe to say that as
civilization advanced, numbers advanced

with it; and it is equally safe to say that
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civilization could not have advanced without it.

Common intuition, and recently discovered evidence, indicates that numbers
and counting began with the number one. (Even though in the beginning, they likely
didn’t have a name for it.) The first solid evidence of the existence of the number
one, and that someone was using it to count, appears about 20,000 years ago. It was

just a unified series of unified lines cut into a bone. It’s called the Ishango Bone.

The Ishango Bone (it’s a fibula of a baboon) was found in the Congo region
of Africa in 1960. The lines cut into the bone are too uniform to be accidental.

Archaeologists believe the lines were tally marks to keep track of something, but

what that was — isn’t clear.

However, numbers, and counting, didn’t truly come into being until the rise of
cities. Indeed, numbers and counting weren’t really needed until then. Numbers, and
counting, began about 4,000 BC in Sumeria, one of the earliest civilizations. With
so many people, livestock, crops and artisan goods located in the same place, cities
needed a way to organize and keep track of it all, as it was used up, added to or
traded.

Their method of counting began as a series of tokens. Each token a man held,
represented something tangible, say five chickens. If a man had five chickens he
was given five tokens. When he traded or killed one of his chickens, one of his
tokens was removed. This was a big step in the history of numbers and counting
because with that step subtraction — and thus the invention of arithmetic — was

invented.

In the beginning, Sumerians kept a group of clay cones inside clay pouches.
The pouches were then sealed up and secured. Then the number of cones that were
inside the clay pouch was stamped on the outside of the pouch, one stamp for each
cone inside. Someone soon hit upon the idea that cones weren’t needed at all.

Instead of having a pouch filled with five cones with five marks written on the
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outside of the pouch, why not just write those five marks on a clay tablet and do

away with the cones altogether? This is exactly what happened.

This development of keeping track on clay tablets had ramifications beyond

arithmetic, for with it, the idea of writing was also born.

But, if you’re keeping track of your wealth with marks made on a clay tablet,
what’s to stop you from making your own clay tablet, stamping in 50 marks, and

trading those 50 marks on a clay tablet for grain?

To prevent this from happening, the Sumerians needed an official method of
keeping track and an official group of people, who kept track. A select few were
allowed to enter this group. They essentially became the world’s first accountants.
So a farmer may have made his own clay tablet with 50 marks on it and claimed that
this proved that he was the owner of 50 chickens, but if that tablet didn’t have an

official seal from the accountants it was worthless.

It was the Egyptians, who transformed the number one from a unit of
counting things to a unit of measuring things. In Egypt, around 3,000 BC, the
number one became to be used as a unit of measurement to measure length. If
you’re going to build pyramids, temples, canals and obelisks, you’ll need a standard
unit of measurement and an accurate method of applying it to real objects. What
they invented was the cubit, which they considered to be a sacred measurement. A
cubit is the length of a man’s forearm, from elbow to fingertips, plus the width of
his palm. Considered sacred as they were, they had officially ordained sticks, which
they kept in the temples. If copy cubits were needed, they were made from one of
the original cubits kept in the temple. The Egyptians were able to create colossal
buildings and monuments with wondrous accuracy due to this very official, very

guarded and very precise unit of measurement.

The Egyptians were the first civilization to invent different symbols for
different numbers. They had a symbol for one, which was just a line. The symbol

for ten was a rope. The symbol for a hundred was a coil of rope. They also had
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numbers for a thousand and ten thousand. The Egyptians were the first to dream up
the number one million, and its symbol was a prisoner begging for forgiveness,

which was a person on its knees, hands upraised in the air, in a posture of humility.

Greece made further contributions to the world of numbers and counting,
much of it under the guidance of Pythagoras. He studied in Egypt and upon
returning to Greece established a school of math, introducing Greece to
mathematical concepts already prevalent in Egypt. Pythagoras was the first man to
come up with the idea of odd and even numbers. To him, the odd numbers were
male and the evens were female. He is most famous for his Pythagorean Theorem,
but perhaps, his greatest contribution to math was laying the groundwork for Greek

mathematicians who would follow him.

Pythagoras was one of the world’s first theoretical mathematicians, but it was
another famous Greek mathematician, Archimedes, who took theoretical
mathematics to a level no one had ever taken it to before. Archimedes enjoyed

doing experiments with numbers and playing games with numbers.

But as trivial as his math games may have seemed to outsiders, they often led
to results that proved practical in the real world, some of which we still benefit from
today. One example: Archimedes wondered if you could turn the surface of a sphere
into a cylinder, and if you did that, what would be the difference in area covered.
Archimedes successfully worked this problem out, and to him that was the end of it.
But thanks to the formulas he left behind, later mapmakers were able to turn the

surface of the globe into a flat map.

Archimedes is also famous for his Archimedes’ screw, which is a circular
inclined plane (a screw) inside a tube that pumps water from one level to a higher
level. He is equally famous for inventing a method of determining the volume of an
object with an irregular shape. The answer came to him while he was bathing. He
was so excited he leapt from his tub and ran naked through the streets screaming

"Eurekal!”, which is Greek for "l have found it”.
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But, the Greek’s role in mathematics ended, quite literally, with Archimedes,
who was killed by a Roman soldier during the Siege of Syracuse in 212 BC. Under
the rule of Rome, mathematics entered a dark age, and for a couple different

reasons.

The main reason was that Romans simply weren’t interested in mathematics
(they were more concerned with world domination), and secondly, because Roman
numerals were so unwieldy, they couldn’t be used for anything more complicated
than recording the results of calculations. Romans did all their calculating on a
counting board, which was an early version of an abacus. And because of that
Roman mathematics couldn’t, and didn’t, go far beyond adding and subtracting.
Their use of numbers was good for nothing more than a simple counting system.
The Romans’ use of numbers was no more advanced than the notches on the

Ishango Bone. There are no famous Roman mathematicians.

The next big advance (and it was a huge advance) in the world of numbers
and mathematics came around 500 AD in India. It would be the most revolutionary
advance in numbers since the Sumerians invented math. The Indians invented an

entirely new number: zero.

The Indians needed a way to express very large numbers, and so they created
a method of counting that could deal with very large numbers. It was they who
created a different symbol for every number from one to nine. They are known
today as Arabic numerals, but they would more properly be called Indian numbers,
since it was the Indians who invented them. The Indians have been using “Arabic”

numbers them since about 500 BC.

Once zero was invented, it transformed counting and mathematics in a way
that would change the world. Zero is still considered India’s greatest contribution to

the world. For the first time in human history, the concept of nothing had a number.

Zero, by itself, wasn’t necessarily all that special. The magic happened when

you paired it with other numbers. With the invention of zero, the Indians gained the
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ability to make numbers infinitely large or infinitely small. And that enabled Indian
scientists to advance far ahead of other civilizations that didn’t have zero, due to the
extraordinary calculations that could be made with it. For example, Indian
astronomers were centuries ahead of the Christian world. With the help of the very
plastic and fluid Arabic numbers, Indian scientists worked out that the Earth spins
on its axis, and that it moves around the Sun, something that Copernicus wouldn’t

figure out for another thousand years.

The next big advance in numbers, the invention of fractions, came in 762 AD

in what is now Baghdad — and what was then Persia.

The Koran taught that possessions of the deceased had to be divided among
their descendants. Unlike Christianity at the time, Islam, which was scarcely 100
years old at the time, divided belongings among women as well as men. But women
got a lesser share. Working all of that out, required fractions. But prior to 762 AD
they didn’t have a system of mathematics sophisticated enough to do a very proper

job. Enter Arabic numbers.

It’s not known for certain, how Arabic numbers came to the Islamic world,
but the most prevalent theory states that one day an ambassador from India arrived
in Baghdad and presented the Caliph with the greatest gift he could think of: Arabic

numbers.

Using Arabic numbers, Muslim mathematicians invented entirely new
methods of mathematics. Beside just simple fractions, they turned Arabic numbers
into quadratic equations, and algebra, and these numeric breakthroughs enabled

science, mathematics and astronomy to reach new levels in the Middle East.

By 1200 AD, Arabic numerals made their way to North Africa, and from
there, thanks to the curious son of an Italian merchant, they would soon make their

way to Europe.
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Leonardo Pisano Bigollo, who would later be known as Fibonacci, had been
raised using Roman numerals. While traveling with his merchant father, he was first
introduced to Arabic numbers in Algeria. Fibonacci became enthralled with this new
method of counting, and its very practical and plastic abilities. He introduced Arabic
numbers to Europe when he returned to Italy. In 1202 he published a book of
mathematics called "Liber Abaci" and it was through that book that Europe was

introduced to Arabic numbers.

The Roman numeral system was deeply entrenched in Europe, and it took a
while for the Arabic system to catch on. The name for zero in Italian was cipha, and
it was regarded with such suspicion that it became the word for secret code:
cipher. What finally caused the Arabic number system to catch on was good old-
fashioned human greed, and a merchant class that could use it quickly, easily and

more precisely calculate interest on their goods and properties.

Prior to the Catholic Reformation, Christians weren’t allowed to charge
interest on loans because the Catholic Church said it was a sin to do so. But after the
Catholic Reformation charging interest was allowed. The merchant class quickly
adopted the new Arabic system because interest could be calculated out to 12
decimal points, which worked to the advantage of the merchants. An abacus, the old
system of counting under the Romans, could only calculate interest out to two

decimal points.
From there, use of Arabic numbers spread to conquer the world.

The next big evolution in numbers came in Germany in 1679. German
mathematician Gottfried Leibnitz invented a system of counting that used only ones
and zeros; what would eventually be called the binary system. In the binary system

ones stand for something, and zeros stand for nothing.

Leibnitz even went so far as to design a machine that would count in binary.

The digital age, it seemed, had arrived. Though he designed his binary machine he
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never built it, and the world would have to wait another 265 years before one and

zero would usher in the modern world.

The machine that would usher in the digital age was named Colossus and
was built in England in 1944, during World War 11, as a code-breaking apparatus.
Colossus was able to perform millions of rapid calculations, and with its help, the
Allies cracked numerous Nazi codes. Thanks to Colossus, Ally code-breakers often
knew what the Germans had said even before Hitler did. Some experts believe that

Colossus may have shortened the war by as much as two years.

From there the binary system was adopted and used in every computer ever
built. Computer code has literally made possible the Internet, space exploration and

indeed modern life.
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HPUJIOKEHHUE 1

O(l)OpMI/ITeJIl)CKaﬂ JJEKCHKA, MIPp€AHasHAYCHHaA 1JId BCACHUA 6ecen,

AMCKYCCHUM, BHICTYIIJICHUM.

HauaJjo 0eceant

Well... — Hy (u Tak)...

First of all... — ITpexne Bcero. ..
To begin with... — Haunem c...
I say... — Ilocnymarire. ..

Look here... — [Tocaymaiire. ..

Let me see... — [laiiTe mogymars...

The fact is that... — JIeqo B ToMm, 9ToO...
On the one hand..., on the other hand..
CTOPOHHI. ..

As far as [ know... — Hackoapko 5 3HAIO...

Just a minute (moment)... — OnHy MEHHYTY (MOMEHT). ..

May | have my say?... — Mo»@HO MHE CKa3aTh?...

. — C onmHOW CTOPOHBI, C IpPYyrou

To tell the truth... — ITo mpaBae roBops...

To sum it up... — IlonBoas uror...

On the whole... — B nienom. ..

In short... — Kopoue...

To make (cut) a long story short... — Kopoue
rOBODSI. ..

That’s all... — 3to BCe...

And so... — Urak...

Let’s round off... - JlaBaiite

3aKPYIJISITHCSL. . .

I should like to know... — MHe ObI XOTEIOCH 3HATH. ..

I would like to ask you about (whether)... — MHe Obl X0T€JIOCh CIIPOCHUTH O...

I have (got) some (several) questions...

BOIIPOCOB. ...

— YV MeHS €eCThb HECKOJBKO




OnoOpenue, cornacue

| agree that... — 4 cornacen, 4To...

| (quite) agree with you... — 5 coBepieHHO ¢ BaMHU COTJIacEH. ..
| think so to. — £ mymaro Takxe.

That’s just what | was going to say... — DTo kak pa3 TO, 4TO s XOTEJ]
CKa3arh...

That’s right. — 3to npaBuIBLHO.

That’s true. — D10 BepHo.

Quite right. — CoBepIlieHHO BEpHO.

| believe so. — Iymato, 4To Tax.

You are right . — Ber ipaBsl.

| think you are right. — 5 qymato, 4TO BBI IIpPaBHI.

Absolutely right (certain). — AG6cotoTHO BepHO.

Exactly so. — IMenHo Tax.

A fine idea! — IIpekpacHas uaes!
Not a bad idea! — He mmoxas nnest!
Wonderful! — 3ameuarensHo!

Excellent! — Otimmuno!

Splendid! — BenukosnenHo!
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Touka 3p€HUA NI MHCHUSA

I think (believe, suppose, maintain, fell, hope) that... — I nymaro (momarato,
npeJrnoarain, yTBep>Kaat, YyBCTBYIO, HaJEIOCh), YTO. ..

To my mind ... — ITo-moemy...

It’s my opinion that... — Moe MHeHue, 4ToO...

In any case... — Bo BcakoM ciyuyae...

| dare say... — OcMmenroch cKkasarh. ..

I mean to say... — S mogpazymeBaro (s Xxouy cKa3arh)...

Do you mean (to say)...? — Bel umeeTe B BUy, uTO...?

Don you mean (to say)...? — Bel umeere BBUY, 4YTO...?

What do you think of ...? — Yto BbI mymaere...?

In my view/opinion... — [To MoeMy MHEHHIO. ..

The way I see it... — S cuuraro...

If you want my honest opinion... — Eciu Bbl X0THTE yCIBIIIIATH MO€ MHEHHE. . .

As far as I’'m concerned, as far as I can see, to my knowledge, for all | know... —
Hackoubko 3Haro. ..

If you ask me... — Ecnu BbI cripocuTe MEHS. ..

| think, I believe, I feel, | tend to think, to my way of thinking, personally, |
prefer to think that... — 5 qymaro...

It seems to me... — MHe kaxercs. ..

From my point of view / viewpoint... — C Moeli TOUKH 3peHHUs. . .
As | see it, at my best guess... — Kak 51 310 BUXKY...

| guess... — MHe kaxeTcs...

I’m convinced... — S yoexnaeH. ..
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I’m sure... — 4 yBepeH...
I have no doubt... — 5] He coMHEBaIOCH. ..
| don’t think... — 4 He aymaro...

Well, it sounds logical but I imagine there are some [counterarguments] too. —
3BYYHT JIOTUYHO, HO 51 TyMalo, UTO €CTh U [JPYrue MHEHUS | TOKE.

As for me, I tend to assume that... — Uto kacaeTcst MeHs, g moJjararo, 4to...

That’s my view exactly. — Bor Moe MHeHue.

He3nanue ¢axkros

Sorry, | don’t know. — M3BunuTe, s He 3HAIO.

I’m very sorry, | really don’t know. — MHe o4eHb *kaJib, I IEHCTBUTEIBHO HE
3HAIO.

| must confess, | don’t know. — S momkeH MpU3HATHCS, S HE 3HAIO.

I’ve no idea. — He umero npeacTaBieHusl.

3anmosiHeHUe Nay3

Oh..., Well..., Just..., You see..., You know...

Hecoraacue, comHeHue

| cannot agree (that)... — 51 He MOry ¢ BaMu COTJIaCHTHCS (YTO). ..

| don’t quite agree (with you). — 51 e coBceM cornaceH (¢ BaMu).

| doubt (it). — 51 comHeBaroCh.

| don’t think you are right. — 51 He gymato, 4TO BBI IPABHI.

| am afraid you are wrong (mistaken). — I Goroch, 4TO BBl HE TMpPaBbI
(ommbaeTech).

| am sorry but (that)... — 5 coxanero, HO (4T0).... MHE %aJib, HO...

Nothing of the kind. — Huuero nogo0Horo.

That’s wrong. — DTo HeBepHO.

| am not sure... — 5 He yBepeH...

| see what you mean, but... — 4 3Hat0, 4TO BBl ©UMEETE B BH]LY, HO...

| find that hard to believe... — 5 cuuraro, 9TO B 3TO TPYIAHO TIOBEPHUT. ..



HNPUJIOXKXEHUE 2
Pexomenaanuu mo cocrapjieHuIo pedepara 1 aHHOTALMH
Pedepar — 53T0 c©Xaroe H3IOKEHUE COACP)KAHMSA CTaTbU C OCHOBHBIMHU

(baKTI/I‘-IeCKI/IMI/I JaHHBIMH, BBIBOJaMHU U PCKOMCHAAIUAMMU.

1. Pedepar cTpouTcss Ha OCHOBE KJIIOYEBBIX (DparMEHTOB, BBIIECIEHHBIX U3 TEKCTa
MOJITMHHHKA.

2. Pedepar momkeH OBITb HAMUCaH JUTEPATYPHBIM S3BIKOM C COOJIIOJICHHEM
COKpallleHU IIUPOKO YIOTPEOJSIEeMBIX CJIOB, OO0O3HAUYCHUM U EIUHUIL
(U3UYECKUX BEJIMYUH.

3. B pedepare nomkHa ObITh UCHOIB30BaHA HayYHAs] TEPMUHOJIOTHUS, IPUHATAS B
HAYYHOU JIUTEPATYPE MO TOW WM UHOW OTPACIU HAYKU U TEXHUKH.

4. Pedepar HOMKEH  OOBEKTMBHO M  TOYHO  OTpaXaTb  COJEpP)KAHUE
NEPBOMCTOYHUKA; HEJIb3s1 BHOCUTh KaKHE-TMOO0 U3MEHEHMsI WM JIONIOJIHEHUS 10
cyimiecTBy pedepupyeMoit pabOThl; HENb3s H3JIarath COOCTBEHHYIO TOUKY
3pEHUs WM KPUTHUUECKUE 3aMEUYaHusl, BCTYaTh B MIOJIEMHUKY C aBTOPOM.

5. Hawano pedepara He AOMKHO MOBTOPSATH 3ariaBue pabotel. He cuenyer
npuoderatb K HESICHbIM (OPMYJIHMpPOBKAM, a TakKXkKe K pa3IMyHOTO poja
HOBTOPEHUSIM.

6. Tekct pedepaTa peKOMEHIYETCS ACIUTh HAa a03aIlbl.

7. T'maBHast MBICTTH B pedepaTe N0KHA ObITh KOHKPETU3UPOBAHA U BBIJICTICHA.

AHHOTAUS — 3TO KpaTKas XapaKTEpUCTHKa paldOThl C M3JOKEHHEM HauboJjee

BAYKHBIX MOJIOYKEHUU.

1. AHHOTalMs TUIIETCS CBOMMHU CIIOBaMH, MPOCTO U kpaTko. CremyeT u3oderarhb
CJ0>KHBIX KOHCTPYKIMU U NPEIJIOKECHUU.

2. W3noxeHue aHHOTUPYEMOM 4YacTU PEKOMEHJYeTCs HauuHaTh C CYIIECTBa
BOIpOCa, n30erasi IOBTOPEHUS 3ar0JIOBKA.

3. He crnenmyer HarpyxaTh aHHOTHPYEMYIO YacTh JOTOJHUTEIBHBIMH (Dpazamu
tuna: «llenpr0 1MaHHOW cTaThu ABJIAETCA...», «B HJaHHOM CTaTbe aBTOP

paccmarpuBaer...», «[lo mMHeHuto aBropa...». s o6oOuienus uHbopManuu
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PEKOMEHYETCsl HCIOJIb30BAaTh TAKUE CIIOBA, KAK «IPEIaraeTcs, ONUChIBAETC,
U3J1araercs, cooomaercs. ..» u T.II.

Pexomenayercss HazBaHusl (UpPM, HMCCIEIOBATENbCKUX LIEHTPOB, MHCTUTYTOB,
KOMITaHUW JaBaTh B X OPUTMHAIBHOM HAIMCAHHH.

Cnenyer wucHonb30BaTh aOOpeBUATYphl M pa3jiMYHbIE COKpAILlEHUS B
COOTBETCTBUH C OOLEIPUHATHIMU B CIIPAaBOYHOI JINTEPATYpE.

ObbeM pedepara ompeAenseTcss CTENEeHbIO BaXXHOCTH pedepupyemMoro
MaTepuaia, XoTd MpaKTUYeCKH cpeaHuil o0beM pedepara He npessimaeT 2000
NEeYaTHBIX 3HAKOB, 00bEM AHHOTAUMU OOBIMHO HE mpeBblmaer 600 medaTHbIX

3HAaKOB.
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MNPUJIOXKEHHUE 3
Cnucok BbIpaKeHHil, peKOMeHyeMbIX JJIsl Hanmucanus pedgepara
. The article (text) is headlined...
The headline of the article (I have read) is...
I have read the article under the title of...
. The author of the article (text) is...
The article is written by...
. Itiis (was) published in...
It is (was) printed in...
. The main idea of the article (text) is...
The article is about...
The article is devoted to...
The article deals with...
The article touches upon...
The article presents some results which illustrate. ..
. The purpose of the article (text) is to give the reader some information
on...; is to compare (to determine)...
The aim of the article is to provide the reader with some materials (data)
on...
. The author starts by telling the readers (about, that)...
The author writes (states, stresses, thinks, points out) that...
The article describes...
According to the article (text)...
Further the author reports (says) that...
The article goes on to say that...
. The article is (can be) divided into 3 (4-7) parts.
The first part deals with...
The second part is about...
The third part touches upon...

The fourth part of the article includes the fact on...
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8. In conclusion the article reads...

The author comes to the conclusion that...

9. | found the article (text) interesting (important, dull, of no value, easy,

(too) hard to understand...).

INPUJIOXEHUE 4

Chnucok BblpameHHﬁ, PEKOMECHAYECMBIX JISI HAIIUCAHUA aHHOTAIIUH

KpPAaTKO OTIMCHIBACTCH ...
... BBOJIUTCS

MOKa3aHo, 4To ...

... 1aeTcs (mpeiaraercs)
paccMaTpuBaeTcs ...

oOecrieuynBaeTcs ...

... IpeTHa3HAYCH IS

... Hccneayercs

... AHATH3UPYETCS

MOTYEPKUBACTCS HE0OXOAUMOCTh
WCITIOJIb30BAHUS ...

oOpaiaercsi BHUMaHHE Ha ...
MPUBECHBI JAHHBIE O ...

JIETArOTCS TIOTBITKY IMPOaHATM3UPOBATh
(chopmynupoBars) ...

JIETAtOTCS BHIBOHI ...

JTaHbI PEKOMEHIAIIHH ...
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it is described in short ...
... Is introduced
it is shown that ...
... isgiven
it is dealt with ...
. Is provided for
. is designated for
. Is examined, is investigated
. is analyzed

the need is stressed to employ...

attention is drawn to ...

data are given about ...

attempts are made to analyze, to
formulate ...

conclusions are drawn ...

recommendations are given ...



IMPUIIOXKEHME 5

I'eomerpuueckue Gpurypsl

Circle. A circle is a closed curve with constant curvature. The distance from the
center to the border is constant, no matter where the point is on the border.
Technically speaking, a “circle” refers to the curved boundary, while a "disk" is a

circle plus its interior. In everyday life, the two terms can be used interchangeably.

Ellipse. An ellipse is a circle squished (or stretched) in one direction. If you cut a
cone or a cylinder at an angle, the cross-section is an ellipse. An ellipse has two foci
with the following property. For any triangle you draw that connects the two foci
and an arbitrary point on the ellipse’s border, the perimeter of the triangle is
constant. A circle is a special type of ellipse in which the two foci coincide at the

same point.

Stadium. A stadium is an oblong figure formed by joining semicircles to opposite

ends of a rectangle. It gets its name from the shape of sport fields.

Oval. An oval is a non-specific term for any sort of closed oblong or egg-shaped
curve without points. It includes ellipses, stadiums and more irregular egg-shaped

curves.

Arch. An arch is a shape with one curved arc opposite a straight edge. It may have

more than one straight side.

Circular Sector. A circular sector is a wedge or pie slice cut from a circle. The

vertex of a circular sector is the center of the circle from which it is cut.

Circular Segment. A circular segment is formed by cutting a circle along a chord.
It is a two-sided shape, with one side curved and the other side straight. Arches can

be shaped like circular segments
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Lens. A lens is a two-sided figure formed from two arcs; both arcs are convex with

respect to the interior of the figure. It has two vertices where the arcs meet.

Crescent. A crescent is a two-sided figure formed from two arcs; one curved side is
convex with respect to the interior and the other is concave. It can be formed by

taking a disk and removing a smaller disk along the edge.

Annulus. An annulus is a ring. It is formed by taking a disk and removing a smaller

disk from the center.

circle ellipses

general U

oval stadium

Circles, ellipses, stadiums, and ovals.

circular
segment
circular

sector

arches

annulus
crescent
lens

Arches, sectors, segments, lenses, annuluses, and crescents.
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Triangles

A triangle is a three-sided figure. One property of triangles is that all three angles
add up to 180 degrees. The longest side is opposite the largest angle, and the

shortest side is opposite the smallest angle.

Scalene Triangle. A scalene triangle has three sides of unequal length. All three

angles are also unequal.

Isosceles Triangle. A triangle with two sides of equal length and a third side that is
either longer or shorter than the other two. Because two sides are equal, the angles

opposite these sides are also equal.

Equilateral Triangle. A triangle with three equal sides and three equal angles. Also

called an equiangular triangle, each of the angles is 60 degrees.

Obtuse Triangle. A triangle that has one angle with a measure greater than 90
degrees, aka an obtuse angle. The other two angles are necessarily less than 90

degrees.

Right Triangle. A triangle with one angle that is exactly 90 degrees, aka a right

angle. The other two angles add up to 90 degrees.

Acute Triangle. A triangle whose three angles are all less than 90 degrees, aka

acute angles.
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equilateral 1so§celes scalene
. obtuse
isosceles obtuse
acute
isosceles
right
scalene sga}{ﬁne
right acute

Quadrilaterals

Any four-sided figure with straight edges.

Parallelogram —a four-sided figure that has two pairs of parallel sides. Opposite

sides are equal in length, and opposite angles are equal as well.
Rectangle — a parallelogram with four right angles.

Rhombus —a parallelogram with four equal sides. See also, Rhombus Area

Formula.
Trapezoid — a quadrilateral with one pair of parallel sides.

Kite — a quadrilateral with two pairs of sides that have equal length. The sides with
equal length are adjacent to one another, rather than opposite as with a

parallelogram.

Square — a rectangle that is also a rhombus. It has four equal sides and four equal

angles with a measure of 90 degrees.

Pentagon — a pentagon is a five-sided polygon. A regular pentagon has five equal

sides and five equal angles.

Hexagon —a hexagon is a six-sided polygon. See also, Regular Hexagon Area

Formula.
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Heptagon — a heptagon is a seven-sided polygon.

Octagon — an octagon is an eight-sided polygon. A stop sign is in the shape of a

regular octagon since it has eight equal sides and eight equal angles.
Nonagon — a nonagon is a nine-sided polygon.

Decagon — a decagon is a ten-sided polygon.

Regular Polygon — having equal side lengths and equal angles at the vertices.

Convex Polygon — all vertex angles as measured from the interior are less than 180
degrees. Equivalently, all vertex angles measured from the exterior or greater than

180 degrees.

\ \ rectangle

parallelogram -
%
gd
%
/ traPeZOid\
square :
irregular
quadrilateral
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pentagon hexagon heptagon

decagon
octagon nonagon

Solid Shapes with Curved Surfaces
Sphere —asphere is a three-dimensional analogue of a disk. The boundary of a

sphere is a three-dimensional closed curved surface such that every point on the

surface is equidistant from the center

Ellipsoid — the three-dimensional analogue of an ellipse, it can be thought of as a
sphere that has been squished or stretched in one or two directions. If two of the
three axes have equal length it is called a spheroid. See Ellipsoid Surface Area

Formula.

Cone —a cone has a circular base that tapers linearly to a point, called the apex. If

the tip is sliced off, the resulting shape is called a conical frustum.

Cylinder — a cylinder has two circular bases of equal size at the ends, and a middle
section that can be formed by rolling a rectangle into a tube. It is the standard shape
for canned foods. A conical frustum is like a cylinder except that the circular ends

are different sizes.

Barrel — like a cylinder, both ends of a barrel are circles of equal size. But unlike a
cylinder, its sides do not go straight up and down, but rather bulge outward in the
middle.

Torus — a torus is the technical mathematical term for a doughnut or bagel shape.
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Dome —a dome is any solid shape that has a flat base and a curved surface
connecting the boundary of the base. A hemisphere (sphere cut in two) is a type of

dome, as is a spherical cap.

Spheres, cones, and ellipsoids.

ellipsoid

spheres
cone

Cylinder, barrel, torus, and dome.
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Polyhedra
Triangular Prism — a solid shape with two equal triangular faces on opposite ends
oriented in the same direction and parallel. Three parallelograms connect the
matching triangular edges. If the parallelograms are rectangles, it is called a right

prism. Otherwise it is called an oblique prism.

Rectangular Prism —arectangular prismis a solid shape with six rectangular

faces. Opposite faces have the same shape, size, and orientation and are parallel.

Cube — a regular rectangular prism; all faces are squares of equal size. It has six

faces, eight vertices, 12 edges, and is one of the five Platonic solids.

Parallelepiped — a generalization of a rectangular prism in which all the faces are
parallelograms, but not necessarily rectangles. A parallelepiped has six faces that

come in parallel pairs.

Pentagonal Prism — a pentagonal prism has two equal pentagonal faces on opposite
ends oriented in the same direction and parallel to one another. Five parallelogram

faces connect the matching pentagonal edges.

Hexagonal Prism — a solid shape with two equal hexagonal faces on opposite ends
oriented in the same direction and parallel. Six parallelogram faces connect the

matching hexagonal edges.

Tetrahedron —also called a triangular prism, this shape has four triangular faces,

four vertices, and six edges. If the triangles are equilateral, it is a Platonic solid,

Square Pyramid — a pyramid with a square base and four triangular faces that meet

at a point opposite to the square base.

Pentagonal Pyramid —a pyramid with a pentagonal base and five triangular faces

that meet at a point opposite to the base.

Hexagonal Pyramid —a pyramid with a hexagonal base and six triangular faces

that meet at a point opposite to the base.
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Octahedron —a solid shape with eight triangular faces, six vertices and 12 edges.
Each vertex is the meeting point of four triangles. If the triangles are equilateral, it is

one of the Platonic solids

Dodecahedron —any solid shape with 12 faces. A pentagonal dodecahedronis a
Platonic solid with 12 regular pentagonal faces, 20 vertices and 30 edges, where
each vertex is the meeting point of three pentagons. Not all dodecahedrons have

pentagonal faces, for example, a rhombic dodecahedron’s 12 faces are rhombuses.

Icosahedron —a solid shape with 20 triangular faces, 12 vertices and 30 edges.

Each vertex is the meeting point of five triangles. If the triangles are equilateral, it is

one of the Platonic solids.

/\
J
J

oblique triangular rectangular prism |~
prism
right pentagonal
\w;\\/ cube ﬂ/ /4
right hexagonal
prism V
parallelepiped
Types of prisms.
triangular square
pyraind pyramid pentagonal hexagonal
. pyramid pyramid
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octahedron

Types of pyramids

rhombic

icosahedron
dodecahedron dodecahedron

IMPUJIOKEHUE 6

Yriabl 1 JUHAN

Names of Angles

Type of Angle

Description

Acute Angle

an angle that is less than 90°

Right Angle

an angle that is 90° exactly

Obtuse Angle

an angle that is greater than 90°but less than 180°

Straight Angle

an angle that is 180° exactly

Reflex Angle

an angle that is greater than 180°

Revolution

Or full rotation

a complete turn — it is exactly 360°. When turned, it turns

one full circle.

acute

/ |7 \‘\ N (D (

—~
J

obtuse ll\?" reflex
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In addition to these basic angles, there are some special types of angles formed

when a transversal intersects two parallel lines.

The line XY forms 8 angles,

X
and they are corresponding /
angles, alternate angles, and A > B
co-interior angles. /
D

Corresponding angles

/
They are on the same side of /
the transversal, and in the w X
same position on both the L B

parallel lines. They are equal
in size, and form a ‘F’ shape

on the parallel lines.
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Alternate angles

These angles are on opposite
sides of the transversal, and
lie in between the parallel
lines. They are equal in size

and form a ‘Z’ shape.

O

Q

.
v +

Co-interior angles

They are on the same side of
the transversal, and between
the parallel lines. These
angles will add up to 180°

and form a ‘C’ shape.

IMpakTuyeckue 3agaHus

In the figure, what is x?

angles, x = 70°

Since they are corresponding
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Since the two angles are

alternate angles, x = 120°. 74 8

x and 110° are co-interior angles,

and will add up to 180°. A 7/ B
Sox =180°-110° c i D
=70°

In order to show that AB I CD :

we need to prove that the

alternate angles are equal to each ¢ / g
other. Here they are both 70°, so
AB and CD are parallel lines.

Types of Lines

There are four types of lines: horizontal line, vertical line, perpendicular, and
parallel lines. They are defined based on their orientation, and the angles if any,

formed between them. Let’s look at each one of them.

A line has no beginning point
or end point. Imagine it
continuing indefinitely to both
directions. We can illustrate
that by little arrows on both

ends.

A line segmenthas a

beginning point and an end
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point.

A ray has a beginning point
but no end point. Think of
sun's rays: they start at sun and

go on forever...

Horizontal line

A line that runs from left to
right in a straight line is called
a horizontal line.

Vertical line

A line that runs from top to
bottom in a straight line is a
vertical line.

Perpendicular

When two straight lines
intersect (i.e.cross) each other
at right angles (= 90°), then
these two lines are said to be
perpendicular to each other.
Here AB and CD are the two
perpendicular lines, and they

are represented as AB LCD .

Vertical [ine
-7

- o

= Horizonlal line
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Parallel lines

When two lines never meet
each other, no matter how
much you extend them, then
these two lines are said to be
parallel to each other.

Lines AB and CD are parallel
lines, and are always the same
distance apart from each other.
Parallel lines are represented
by the two large arrows on the
lines, and are represented
o ABICD
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IMPUIIOKEHHUE 7

GREEK ALPHABET

A o alpha ['zlfa] ansda

B f beta ['bi:to] Gera

I' y gamma ['gems] ramma

A 6 delta ['delts] nempra

E g epsilon ['epsilo n] srcunon

Z ( (d)zeta ['zer to], ['zi:to] a3eTa
H n eta ['eito], ['i:to] oTa

® 0 theta ['Oer to],['0i:ta] TeTa
Iviota [ar 'outs] itoTa

K x kappa ['keepo] karmma

A A lambda ['l&emdos] nssm6na
M n mu [mju:], [mu:] mu (Mmr0)
N v nu [nju:], [nu:] Hu (HEO)

E & xi [ksi:] keu

O o omicron

['o m1 kro n], ['oumr kro n]
OMHUKPOH

Il 7 pi [p1 ;] mu

P p rho [rou] po

Y o sigma ['st gmo] curma

T 7 tau [tau] Tay

Y v upsilon ['ju:psalo n] uncumon

® ¢ phi [f1 ] du
Xy chi[hr :] xu
W v psi [psi:] ncu

Q ® omega ['oumr go], [ou'mer go]
oMeEra
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MaremaTH4YeCKHE CMMBOJIbI U 3HAKH
plus
minus
plus or minus
multiplication sign
point (1.5 — one point five)
division sign; ratio sign
sign of equality (equals, (is) equal to)
(is) not equal to
difference
approximately equal; approaches
greater than
less than
equal or greater than
equal or less than
infinity
the square root (out) of

the cube root (out) of

the n-th root (out) of

brackets, square brackets (pl)
parentheses, round brackets (pl)
braces (pl)

empty set

tends to, corresponds to

belongs to
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is contained in
IS not contained in

integral of

integral between limits a and b
integral fromnto m

A barred

a vector; the mean value of a
a tilded

a star

a prime

a double prime

b sub, b first

X sub m, x m-th

X to the power n

N sub v prime

limit (of)

the limit as v becomes infinite
maximum

maximum over X belongs to k
minimum

minimum over y belongs to L of f
the first derivative of Z
function

function of x
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increment of x
summation
the sum from x belongs to S
the sum from | equals O to i equals r
differential
the first derivative of y with respect to x
the second derivative of y with respect to x
the first derivative of y with respect to x
R ofs
(where) Vis equal to 1, 2 and so on
(where) i runs from zero to r
Laplacian
union of sets C and D
intersection of sets C and D

B is a subset of A

K is equal to the maximum over i of the sum from j equals one to j equals n of
the modulus of  of s, where s lies in the closed interval ab and where i runs from
one to n.

gradient of the function f(x)

modulus of a
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a plus b over a minus b is equal to ¢ plus d over ¢ minus d.

a cubed is equal to the logarithm of d to the base c.

HHPUJIOKEHUE 8
YucaureabHble
[Ipocteie npodu Jlecsatuunsie qpoou
(Common Fractions) (Decimal Fractions)

a (one) half 0.1- gmraercs: nought point one wmm

point one
- a(one) third

0.01 — uwmraetcs: nought point nought

- two thirds :
one wiu point nought one
2.35 — guraercs: two point three five
- a(one) fifth 32.305 — wuwmraercs: three two (wm
thirty-two) point three nought five
- two fifth
- one sixth
- five sixth

- one and a half
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- two and a (one) third

1.B IMPOCTBIX I[p06${X YUCIINTCIIb BBIPAKACTCA KOJINYCCTBCHHBIM YWCIIMTCIIbBHBIM, 4

3HaMEHATEIb — MOPSIKOBBIM YHCIUTENbHBIM: — — a (one) third, - — a (one) fifth,

- — an (one) eighth. Ogunako - uutaercsa: a (one) half (a me: one second), — a
(one) quarter (pexe: a fourth).

Korz[a YHUCIIUTEND OOJIBIIIE CANHHIIBI, 3HAMCHATCIIb IIPUHUMACT OKOHYaHHUC —S. - —
two thirds; - — three fifths; - — five sixths.

2. CyiiecTBUTENIbHOE, CIAEAYIoIIee 3a APoObI0, CTOUT B €IMHCTBEHHOM 4uciie: — ton
(untaercsa: two thirds of a ton); — kilometer (uuraetcs: three quarters of a

kilometer); - ton (uuraercs: half a ton).
3. CymiecTBUTENHHOE, K KOTOPOMY OTHOCHUTCSI CMEIIAHHOE YHCIIO0, YIOTPEOISeTCs BO

MHOKECTBEHHOM 4mcie: - tons (uuraercs: two and a half tons wm two tons and

a half); -tons (uuraercs: four and a third tons nam four tons and a third).

HpI/I YTCHHUM CMCHIAHHOI'O 4YHCJa, LOCJI0€C YHUCIIO KOTOPOIrO0 paBHO CAWHMUIIC,
CYHICCTBHUTCIIBHOC yrIOTpe6J'I$IeTC$I BO MHOXXCCTBCHHOM 4YMCJIC, KOI'Jd OHO YHNTACTCA

ITIOCJIE CMCIIAaHHOI'O 4YHucCJia. KOFJla KC CYHICCTBUTCIIBHOC YHUTACTCA MCKIY

CIUHUIICH W JpOObI0, OHO YIMOTPEOJsAETCS B €IMHCTBEHHOM dMcie: — hours

(untaercs: one and a half hours wmm one (an) hour and a half); - pounds

(untaetcs: one and a third pounds wu one (a) pound and a third).

4. B necATHYHBIX APOOSX IIEI0€ YHCIO OTASIATCS OT ApoOM Toukoil. IIpw dreHmm
JECATUYHBIX ApoOel Kaxknas nudpa duTaercs OTACNbHO. TouKa, OTIAESIONas
IeJI0e YMCIIO OT ApoOu, umraercs Point. Hyms uurtaercs nought. Eciau nenoe
YHCIIO PaBHO HYJIIO, TO OHO yacTo He yutaercs: 0.25 — nought point two five wm

point two five; 14.105 — one four (uu fourteen) point one nought five.
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CymecTBUTEIBHOE, CIEIYIONIEE 3a MEeCATUYHON APOOBI0, CTOUT B €IWHCTBEHHOM
qrclie, KOT/Ia IeJioe Yruciio paBHo Hymro: 0.25 ton (aurtaetcs: nought point two five
of a ton). B apyrux ciyyasx CyIIeCTBUTCILHOE CTOMT BO MHOKECTBEHHOM YHCIIC:
1.25 tons (umraetcs: one point two five tons); 23.76 tons (uutaercs: two three
point seven six tons uau twenty-three point seven six tons).

5. [IpornenThl 0603HaUarOTCs ciaeAyomuM oopazom: 2% wunu 2 per cent., wim 2 p.C.

(uutaercs: two per cent.). JIpoOHBIM MOJIM OJHOTO IPOIIEHTa O00O03HAYAIOTCS

CIICAYIONIMM 00pa3oM: — , WM — Per cent., wim — p.C. (uuraetcs: three eighths per

cent. wim three eighths of one per cent.); - , wim — per cent., wiu - p.C. (unraercs:

a half per cent. unu a half of one per cent.); 0.2%, umu 0.2 per cent., umu 0.2 p.cC.

(auraetcs: nought point two per cent. wiam nought point two of one per cent.).

MMPUJIOKEHHUE 9
IIpakTHuyeckas 4acTb

3aganue 1

HpoanaﬁTe ! 3alMIIUTE CJIEAYIOIHE KOJIUICCTBCHHBIC YUCIUTEIbHBIC:

5, 100, 73, 14, 31, 46, 88, 97, 123, 678, 779, 1050, 384, 2134, 1, 207, 641, 425, 712,
2,032, 75, 137.

3amanue 2

IIpouuTaiiTe U 3anUIINMTE CJIEAYOLIME YUCTUTEIbHbIE:

3, 4, 14, 40, 15, 18, 80, 12, 100, 226, 705, 1000, 4568, 6008, 75, 137, 425, 712,
1306527, 2032678, 3453, 696, 1/7, 2/19, 1 1/5, 8 3/8, 0.8, 1.35, 2. 07, 2.386, 3.14.

3apanue 3

OOpa3zyiiTte, npouuTaiiTe W 3anNUIIUTe, TMOPSAIKOBbIE YHCJIWTEIbHbIE W3

CJIeaAyrmux KOJU1€CTBCHHbIX!

1,12, 2,20, 7, 14, 40, 15, 6, 16, 60, 18, 80, 9, 19, 90, 100, 103, 300, 425, 705, 1000,
1015.
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3aganue 4

Oﬁpa3y1“4Te, HquHTaﬁTe H 3anuimTe MNOopsAAKOBbIE€ YHCIHUTECJIbHBLIC M3

CJIeAYIOIMUX KOJIUYeCTBEHHBIX:
5,11, 21, 62, 100, 690, 3, 8, 13, 30, 76, 108, 1, 701, 4, 9, 22, 50.

3ananue 5

IIpouuraiiTe U 3anMUINTE CJACAYIOUIHE:

a) AaTbl

6/V1.1995 8/X11.1939 12/1V.2001 2/V111.1940

7/X1.1917 6/111.1987 31/V11.2003 22/V1.1941

b) npocTeie apodu:

213, 3/5, 5/8, 7/16, 9/32, 1/4, 3/4

C) AEeCATUYHBIE APOOU:

2,5; 25,16; 31,75; 49,165; 0,36; 0, 105

3aganue 6

IlaﬁTe COOTBETCTBYHOIIIMNE KOJIHYECCTBCHHBIC H TIOPATKOBLIC YHC/IHUTEIbHBIC!
Hpumep:

Seven — seventh — seventeen — seventeenth — seventy — seventieth

One, nine, four, five, three, eight, two, six.

3apanue 7

IlepeBeanTe HA AHTJINIICKUN A3BIK:

1) JiBe Thicsium pyoOseit. 2) Toicsaun monaeit. 3) Tpucra copok MetpoB. 4) CoTHH JIeT.
5) Teicsiua deThipecTa KuJIOMETpoB. 6) JIBeHamuath crymeHToB. 7) Ilathaecsr
aBTomoOwmiieri. 8) Tpu ¢ momoBuHOU Kmiorpamma. 9) Tpu uerBeptu vaca. 10) 16
nporieHToB. 11) 3/4 Tonusl. 12) 1/2 cantumetpa. 13) 265 metpa. 14) 0,75 nporeHra.
15) 2 1/2 yaca.

3apanue 8

IlepeBeanTe HA AHTIMIICKUN SA3BIK:
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1/4 xunometpa; 1 1/2 gaca; 1/3 dynra; 2 3/4 npouenra; 0, 105 merpa; 2,18 dyHTa;
17, 562 touusl; 5 nporeHToB; 23 cantumerpa; 1/2 mpomenta; 1 1/3 dynra; 2 1/2
TOHHBI; 35 nomtapos; 2 500 py6neii; 3/4 xunomerpa; 0,2 nporieHra, 6,8 metpa; 3 1/2

yaca; 3445 pyOneit.
3aganue 9
IlepeBeauTe HA AHTTIMICKUH A3BIK:

1) IIarpaecat kunorpamMmMoB. 2) Tpucra aBTomoOmiel. 3) IllecTbaecsaT oauH rpaMM.
4) 1Ba muuinona ToHH. 5) COTHHU ANMKOB. 6) Thicsun KHUT. 7) J[BeCTH BOCEMbIECAT
omuH nojutap. 8) Tpu Teicsun pyoOusei. 9) Copok ¢yHToB. 10) TpHanaTh 4eTbipe

nojutapa u gecsath neHtoB. 11) CotHs BenocumenoB. 12) Tpucrta merT.
3aganme 10

Hanummure ciieayronue 4ucjia cJioBaMu.

7902, 310 064, 739 361, 3 000, 8 651, 300 152.

3ananue 11

3anoJyiHuTe TA0MIY IPUBEIEHHBIMHM HUKe YUCIaMu B Hu(poBoii popme.

Hundred Ten Thousands | Hundreds Tens Ones

thousands | thousands

Five thousand ninety-three
One thousand thee hundred twenty-three
Nine hundred thousand nine hundred twenty-one

A W o

Two thousand nine hundred twenty-three
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5. Seven thousand five

6. One hundred sixty-four thousand ninety two

Word problem (3agaun)

Math expressions (examples):
after you review the keywords, test yourself

addition: 5+x subtraction: 5-x

multiplication: 5*x; 5x division: 5 + x; 5/x

Exercise: ("'mouse over' the block for answer)

Key words for addition +

increased by; more than; combined together; total of; sum; added to

What is the sum of 8 and y? 8+y

Express the number (x) of apples X+2

increased by two

Express the total weight of X+y
Alphie the dog (x) and Cyrus the cat (y)

Key words for Subtraction -

less than, fewer than, reduced by, decreased by, difference of

What is four less than y y-4
What is nine less than a number (y) y-9
What if the number (x) of pizzas X-6
was reduced by 6?
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What is the difference of my weight (x) X-y
and your weight (y)

Key words for multiplication * x or integers next to each other (5y, xy):

of, times, multiplied by

What is y multiplied by 13 13y or13*y

Three runners averaged "'y"" minutes. 3y

Express their total running time:

| drive my car at 55 miles per hour. 55x

How far will 1 go in "'x"" hours?

Key words for division +/

per, a; out of; ratio of, quotient of; percent (divide by 100)

What is the quotient of y and 3 y/3ory=+3

Three students rent an apartment x/3 orx+3

for $ 'x" /month. What will each have to pay?

"'y"" items cost a total of $25.00. 25/y or 25 +y
Express their average cost:

More vocabulary and key words:

. "Per' means ""divided by""
as "I drove 90 miles on three gallons of gas, so I got 30 miles per gallon.”
(Also 30 miles/gallon)

. "a'" sometimes means "‘divided by"*
as in "When I filled up, I paid $10.50 for three gallons of gasoline,
so the gas was 3.50 a gallon, or $3.50/gallon
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. "less than"'

If you need to translate "1.5 less than x", the temptation is to write "1.5 - x". DON'T!
Put a "real world" situation in, and you'll see how this is wrong: "He makes $1.50 an
hour less than me."” You do NOT figure his wage by subtracting your wage from
$1.50.

Instead, you subtract $1.50 from your wage

. ""quotient/ratio of** constructions
If a problems says "the ratio of x and y",

it means "'x divided by y"* or x/y or x +y

. "difference between/of** constructions
If the problem says "the difference of x and y",

it means "'x - y"'

What if the number (x) of children was reduced |20/(x - 6)
by six, and then they had to share twenty

dollars? How much would each get?

What is 9 more than y? y+9
What is the ratio of 9 more thany to y? (y+9)ly
What is nine less than the (y+2)-9or y-7

total of a number (y) and two

The length of a football field is 30 yards more |y + 30
than its width "'y"'. Express the length of the
field in terms of its width y
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In January of the year 2000, | was one more than eleven times as old as my
son William. In January of 2009, | was seven more than three times as old as him.

How old was my son in January of 2000?

Obviously, in "real life" you'd have walked up to my kid and and asked him
how old he was, and he'd have proudly held up three grubby fingers, but that won't

help you on your homework. Here's how you'd figure out his age for class:

First, name things and translate the English into math: Let "E " stand for my
age in 2000, and let "W " stand for William's age. Then E = 11W + 1in the year 2000
(from “eleven times as much, plus another one"). In the year 2009 (nine years after
the year 2000), William and | will each be nine years older, so our ages will be E +
9 and W + 9. Also, | was seven more than three times as old as William was, so E + 9
=3(W+9)+7=3W+ 27 +7=3W + 34. This gives you two equations, each having

two variables:

E=11IW+1
E+9=3W+34

If you know how to solve systems of equations, you can proceed with those
techniques. Otherwise, you can use the first equation to simplify the second:
since E=11W + 1, plug "11W + 1 " in for "E " in the second equation:

E+9=3W+34
(11IW+1)+9=3W+ 34
11IW-3W=34-9-1
8W =24
W=3
Remember that the problem did not ask for the value of the variable W; it asked for
the age of a person. So the answer is: William was three years old in January of
2000.
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In three more years, Miguel's grandfather will be six times as old as Miguel
was last year. When Miguel's present age is added to his grandfather's present age,

the total is68. How old is each one now?

One-half of Heather's age two years from now plus one-third of her age

three years ago is twenty years. How old is she now?

""Here lies Diophantus,” the wonder behold . . .
Through art algebraic, the stone tells how old:
""God gave him his boyhood one-sixth of his life,
One twelfth more as youth while whiskers grew rife;
And then yet one-seventh ere marriage begun;
In five years there came a bouncing new son.
Alas, the dear child of master and sage
After attaining half the measure of his fathers life
chill fate took him.
After consoling his fate by this science of numbers

for four years, he ended his life."

Find Diophantus' age at death.

In order to solve geometric word problems, you will need to have memorized
some geometric formulas for at least the basic shapes (circles, squares, right triangles,
etc). You will usually need to figure out from the word problem which formula to
use, and many times you will need more than one formula for one exercise. So make
sure you have memorized any formulas that are used in the homework, because you

may be expected to know them on the test.

Some problems are just straightforward applications of basic geometric

formulae.

The radius of a circle is 3 centimeters. What is the circle's circumference?
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The formula for the circumference C of a circle with radius r is:
C=2(pir

...where "pi" (above) is of course the number approximately equal to 22 /
7 or 3.14159. They gave me the value of r and asked me for the value of C, so I'll just

"plug-n-chug":

C =2(pi)(3) = 6pi

Then, after re-checking the original exercise for the required units (so my

answer will be complete):
the circumference is 6pi cm.

Note: Unless you are told to use one of the approximations for pi, or are told to
round to some number of decimal places (from having used the "pi* button on your
calculator), you are generally supposed to keep your answer in "exact" form, as
shown above. If you're not sure if you should use the "pi* form or the decimal form,

use both: "6pi cm, or about 18.85 cm™.

A square has an area of sixteen square centimeters. What is the length of

each of its sides?
The formula for the area A of a square with side-length s is:
A=¢

They gave me the area, so I'll plug this value into the area formula, and see

where this leads:

16 = §°
4=s

After re-reading the exercise to find the correct units, my answer is:
The length of each side is 4 centimeters.
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A cube has a surface area of fifty-four square centimeters. What is the

volume of the cube?

Work" problems involve situations such as two people working together to
paint a house. You are usually told how long each person takes to paint a similarly-
sized house, and you are asked how long it will take the two of them to paint the
house when they work together. Many of these problems are not terribly realistic
(since when do two laser printers work together on printing one report?), but it's the

technique that they want you to learn, not the applicability to "real life".

The method of solution for work problems is not obvious, so don't feel bad if
you're totally lost at the moment. There is a "trick" to doing work problems: you have
to think of the problem in terms of how much each person / machine / whatever

does in a given unit of time. For instance:

Suppose one painter can paint the entire house in twelve hours, and the
second painter takes eight hours. How long would it take the two painters together

to paint the house?

If the first painter can do the entire job in twelve hours and the second painter
can do it in eight hours, then (this here is the trick!) the first guy can do /1, of the
job per hour, and the second guy can do /5 per hour. How much then can they do per

hour if they work together?

To find out how much they can do together per hour, | add together what they
can do individually per hour: /;, + g = °/,s. They can do °/,, of the job per hour.
Now I'll let "t" stand for how long they take to do the job together. Then they can
do /; per hour, so °/,, = '/, Flip the equation, and you get that t = */s = 4.8 hours.
That is:

hours to complete job:

first painter: 12
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second painter: 8

together: t

completed per hour:
first painter: '/,
second painter: /g

together: '/,
adding their labor:
Yo + g =11,
s ="
“ls=t
They can complete the job together in just under five hours.

One pipe can fill a pool 1.25 times faster than a second pipe. When both
pipes are opened, they fill the pool in five hours. How long would it take to fill the

pool if only the slower pipe is used?
Convert to rates:

hours to complete job:
fast pipe: f
slow pipe: 1.25f
together: 5

completed per hour:
fast pipe: '/;
slow pipe: 4 o5

together: /s
adding their labor:

1y .1 _1
I+ + 11 05¢ =15
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multiplying through by 5f:

5+5/1.25=f
5+44=f=9

Then 1.25f = 11.25, so the slower pipe takes 11.25 hours.

If you're not sure how | derived the rate for the slow pipe, think about it this
way: If someone goes twice as fast as you, then you take twice as long as he does; if
he goes three times as fast, then you take three times as long. In this case, if he

goes 1.25 times as fast, then you take 1.25 times as long.

Two mechanics were working on your car. One can complete the given job in
six hours, but the new guy takes eight hours. They worked together for the first two
hours, but then the first guy left to help another mechanic on a different job. How

long will it take the new guy to finish your car?

Working alone, Maria can complete a task in 100 minutes. Shaniqua can
complete the same task in two hours. They work together for 30 minutes when Liu,
the new employee, joins and begins helping. They finish the task 20 minutes later.

How long would it take Liu to complete the task alone?
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